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1

We’re following the light, that’s all. Just following the light …

Rab Callis, as he grew, would always believe that he could remember that nightmarish flight with his mother. A flight through the aerial catacombs of Venus. And how that flight ended.

That was even though he could not yet have been two years old – years measured by Earth standard, as counted by the Unity of Mankind, the body which governed the Solar System from Solar Wrap to System Mask, as the proverb had it.

By Earth standard. A measure, more cynical Venusians would say, devised for a planet rotating two hundred times faster than their own, a planet now largely abandoned. So what use was that? …

So in a sense there was no surprise for Rab – after he had grown into a position, junior but responsible, aboard the Mask, his permanent station – no surprise when he was finally able to access the files held on him, as on each of the System’s teeming billions, living and dead, in finally finding a confirmation of the truth of his mother’s flight, and its grisly culmination.

She really had done this thing to him.

His own mother. The flight. The – act.

But that wasn’t enough. It was easy to confirm the facts, barely remembered – but what about the motivation? What desperation could have driven any mother to such an end?

There was little about her to be found in the records. Nothing much beyond the bare details of the fact, the act itself, the consequences – the subsequent banishment of Elinor Callis, for that was her given name, to the pits of Mercury. In fact Rab found little more than the record made by the officer, the Lieutenant, who had tracked her flight, had apprehended her – had resolved the situation as best he could, it seemed. A brief, ghastly epilogue as she was prosecuted for her crimes.

And after that, a slow but pervasive impact on Rab’s whole life.

Eventually Rab even found the officer’s name: Constable Jeo Planter, a solid Earth-dynasty pedigree. Three years older than Rab’s mother, in fact. Later even met the man …

Of the incident itself Rab knew nothing more, could remember nothing and knew little for sure. He had been an infant.

And yet he thought he did remember that desperate climb to the light. And his mother’s voice, reassuring, deceptive, so soft as she dragged him on, or bundled him in her arms …

‘Just following the light,’ Elinor said, growing breathless as she climbed. ‘Just following the light … the lovely glow of all those lumes, up in the sky …’

But just now they were still deep in the underbelly of the berg, and were climbing a steep, winding stair, the only light coming from her own headtorch, a splash ahead, her own shadow below. This deep in the lowest uninhabited sections of the berg – with only a few levels of workers’ dormitories below – there was no handrail of any kind, and the walls and the step surfaces were slick, smooth – thankfully dry. But her boots, flat-soled, were not made for climbing, and were prone to slippages even so.

She just had to climb this sky-berg one step at a time …

(Eventually Rab would learn the ident code of the berg itself: UY-HG-TDFC. One of a hundred billion that crowded the upper air of Venus, shoulder to shoulder.)

Climbing, climbing.

Little Rab was tucked up in his harness on her chest. He might be safer on her back, she knew, but she liked having him in front of her, so she could wrap her arms around him to protect him – so he could see her, and she him. And she promised herself that she would break her arm rather than fall on top of him.

Climbing, climbing. But this was Venus, with a lesser gravity than Earth – so the climbing was easier. Like Rab himself, Elinor had been born and raised here. Humans had been living on Venus – and rebuilding it – for centuries now, but not long enough, the scientists said, for significant adaptations in the human body stock to have occurred yet – especially since mechanical aids made it unnecessary, in any case, to have the body start evolving away from the Earth-spawned template.

In her own time, Elinor had spent too long in the light gravity of Mercury, a smaller world yet. But years on Venus had made her strong again.

If they fell, she was confident she could protect her son.

Mostly confident. She stepped cautiously as she climbed.

All the surfaces were the same. Slick and slippery. Pretty much everything in this interior space was manufactured from carbon-fibre constructs – as was the whole of the great berg and its fellows, in their immense interlocking clusters that floated on and contained the dense lower atmosphere of Venus. Carbon fibre because all of this had been manufactured from the thick dense air of Venus itself, and that was, or had mostly been, carbon dioxide.

She imagined people rarely came this way, save in emergencies: a route connecting the lower chambers of the berg where workers like Elinor lived and worked, and the upper surface, the playground of the rich and privileged. She sighed, ‘Otherwise these damn stairs would be more human friendly. How about a handrail?’

It got slowly harder. Soon her back was playing up, that old deep stiffness in the lower spine. A souvenir of her stay on Mercury, a relic of an ancient injury. She’d rather not be taking these risks, making this ludicrous flight at all, of course. But she couldn’t see any alternative right now. No alternative if she was to save little Rab from being taken away from her, and cast down in his turn into the pit that was Mercury, that ball of hot metal circling the wrapped-up Sun.

And so she climbed on.

She glanced down at little Rab’s round face, wide-eyed, staring up at her, his mouth open. She had him in a sling on her chest, his legs dangling down. It wasn’t as convenient an arrangement as she had hoped it would be when she had improvised it from other gear – in fact the harness was a relic of her own Mercury-surface suit, intended for working in the mines, a souvenir.

At least it was still tough enough to hold baby Rab’s weight, she thought. He seemed to be growing fast and strong – not that that was a good thing in the circumstances. It was possible that she couldn’t have attempted this ridiculous climb much later in his development.

Now, staring up at her, he was pushing his thumb into his mouth – his right thumb, his right hand. She sighed. ‘Make the most of it, kid. Because if the worst comes to the worst—’ But it hadn’t come to that, not yet. That wide stare. She could see the intelligence in those deep, hypnotic eyes. ‘You’re too smart for this world, kid. Too smart for me …’

Something in that made him smile, and his whole face lit up.

And she lost it, just for a moment. She crumpled into tears, folded over him – one hand held out flat against the wall to keep stabilised.

She sat on a step, and sat him up on her lap.

‘Plenty of time for breaks, kid,’ she mumbled. ‘Seven kilometres from bottom to top. Either they’re on to us or they’re not. And if they are they’ll no doubt be tracking us with exquisite precision.’ She faked a big beaming grin. ‘My only hope is that they’ll fuck up more than I have, and we’ll get away with it, without my playing my wild card …’

The cuss word seemed to make him smile.

And with her heart melting like a snowflake on Mercury, she fumbled in a pocket, pulled out a bulb of water. He took the nipple hungrily, reaching for the bottle with his hands, those precious, intricate little hands …

‘I’m teaching you bad habits, little boy. Or the wrong habits.’

Hold it together, Elinor.

He was so young. She’d waited until he was weaned, at least, before embarking on this desperate escape attempt. Still, he was barely two. But already the various ability-potential tests he’d had to take – so soon after his birth – had mapped out his career, and his fate.

A fate she was determined to defy. She shouldn’t wait any longer.

He wasn’t done with the water, and was playing with the bottle with those tiny, precious hands. She couldn’t take her eyes off his hands, such was her mood.

He had always been a curious little boy, it seemed to her, from the moment he opened his eyes, in her arms. The preliminary psych-potential had confirmed as much. It was ironic that, she suspected, much of that potential had come from the father, now a senior manager at Caloris on Mercury, who himself had been the subject of what had seemed a harsh allocation decision, a double-length assignment. After her own assignment to Mercury, Elinor had returned to Venus, pregnant. Her lover had never complained about his fate, her reassignment, his being kept apart from his son after she’d gone – not to Elinor. All the way up to his own premature death.

And now, her son.

They won’t take him too. Mercury can’t have him.

Rested, her determination reinforced, she tucked away the bottle, got Rab settled in his harness, and stood up cautiously. After a grizzled protest, he nestled against her chest once more.

And she continued her plod upwards along this steep, apparently interminable stair.

As she settled back into her rhythm, Rab quickly drifted off into a kind of half-doze, as he glared around at the mostly nondescript surfaces around them.

Nondescript, maybe, but not unchanging, and before setting out on this desperate flight Elinor had worked out a route that ought, she thought, to keep her away from the more populated volumes in this particular berg.

Berg: a simple word, a word little Rab might learn soon. He was a bright little boy.

Berg: in the context of Venus that word summed up something magnificent – or hubristic, she sometimes thought. A berg: a segment of the artificial world humans had built around this planet.

The bergs were a planet-wide clustering of balloon-like vessels, like upended airships, that literally floated on the crushingly dense, warm air below, far above the lethally hot ground of the planet itself. All seven kilometres long, crammed together, side by side, built to support a habitable surface above, they were a geometric layer of huge interlocking segments.

That was where the privileged lived. On that comfortable upper tier. Even the gravity was about right, kinder, in fact, than Earth’s.

It was a world of engineering. At the vessels’ base, the air was thirty-six times as dense as Earth normal; at the top, the density was just about Earth-normal – and Earthlike, with nitrogen, oxygen imported by humans or processed from Venus’s primordial atmosphere …

It was all a legacy of ancient engineering, it was said, put together before the Solar Wrap had been assembled within the orbit of Mercury to harvest all of the Sun’s energy, before the Mask had been spun around the Solar System, just inside the orbit of ruined Neptune – before the invasion from deep space. No, the remaking of Venus had been earlier than that, an epic venture that must have caught the imagination of generations – only to be dwarfed by the tremendous feats that followed, when humans had even blocked out the light of the Sun, and had hidden from the stars themselves.

When people had first ventured away from Earth, their attention had naturally been drawn to the inner planets, and their moons, if any. And for the inhabitants of the third planet, Venus, second planet from the Sun, must have seemed a prime target for exploitation, for colonisation. Venus was a world of iron and rock, similar in size to Earth. But, being so close to the Sun, Venus had had a surface temperature some four hundred degrees higher than Earth – any water had long been boiled off – and an atmosphere, mostly of carbon dioxide, ninety times as massive as Earth’s. Oh, and its ‘day’ was over a hundred Earth days long.

The first generations of pioneers and their robot predecessors had battled these conditions with little success – until they observed that while Venus might be an inferno on the ground, it was Earthlike in the clouds – some fifty kilometres high – where the air pressure was about that at Earth’s sea level, the cloud temperature no worse than at Earth’s surface. The upper air itself was usable – so long as you filtered out the acid clouds.

So while mining machines toiled on the surface far below, people started to live in airships, floating in the sky. Such ships grouped together, soon linked to make floating islands, the bergs, which huddled together in great herds …

Why not go further? If you had the resources, why not cover up the whole ground? Why not make a new surface up in the sky, where it was moist and temperate, enveloping the whole world, leaving the useless rocky ground far below, and the remnant bulk of the lethal atmosphere, all that carbon dioxide, useful only to be mined for its carbon …

So, for centuries, generations had lived in these crowding cloud cities, high above the planet’s glowing-hot surface, fed by sunlight and water from the sky, and by metals and minerals extracted by robots from the ferocious Venusian landscape below – a landscape studiously ignored save when ancient volcanoes erupted, and the jostling bergs moved or rose to escape damage.

Farms and cities, floating in the sky.

So successful were these enterprises that Venus had soon started to export food to Earth. The mother world was under its own agricultural pressures, as ecologies were reconstructed – as farmland was replanted with forest and savannah, some of it for the first time in millennia …

That was before Neptune.

The attack on the ice giant and all that followed – the dousing of the Sun, the expulsion of the stars – meant little immediately to Venus, or the inhabitants of its island-crust world. The engineers simply spun a new transport web around the planet, indeed the planets, that allowed lumes, carefully controlled, to shed their mysterious light on the roof-world of Venus, emulating that of the shrouded Sun. And eventually a new transport net, the Frame, brought water across the Solar System from ice moons, water that rained down on Venus – and turned it into the breadbasket of the Solar System. That, and a workshop. As for the bergs, aside from their basic function of supporting the habitable surface, the bergs contained a host of necessary infrastructure – storage, sewage processing, waste disposal, air and water processing.

Population boomed. But even as the bergs grew downward in sophistication, so there was a population crisis on the upper sunlit roof-worlds above.

Soon, the workers who maintained this strange planet had to live inside one of the great bergs. Lived and worked there. Elinor and her son among them, like generations before them.

And now the Unity police were coming to take her son away, to cast him down into Mercury, Elinor could think of only one means of escape from this aerial maze. If she was to find sanctuary, there was nowhere inside the berg, her home, to hide. She needed to reach the top deck, the roof, the lifted landscape of a transformed Venus. There, in an environment not so heavily patrolled and controlled as her own level – one where no one knew her – she might find refuge, for herself and Rab.

All this was a horribly vague plan. To hide among the rich and powerful and privileged?

And to get to that refuge above, she had to climb.

It was all she had. Save one fallback, she reminded herself. One fallback if the worst came to the worst … She struggled to her feet, secured Rab, and resumed her climb.

That was when she became aware that she was being tracked.

She froze.

It had been an echo that wasn’t quite an echo.

Coming from below.

Not an echo of her own clattering at steps. Not the metallic chime as her harnesses hit the ladder. Not even an echo of Rab’s occasional gurgles.

It was all unravelling. So quickly. She knew that she was already in trouble. Even by making this unauthorised climb so far, especially with a baby in hand, she was breaking several ordinances. Most probably she could be arrested, apprehended.

Her baby taken away, even earlier than otherwise.

She stared into Rab’s intelligent, inquisitive eyes. He gurgled, burped and smiled at her. She’d had to try, she told herself, had to save him if she could, given the slimmest hope of evading Mercury.

And on the other hand she wasn’t actually apprehended yet.

There was still a chance. There was no reason not to go on as long as she could, until there wasn’t the slightest chance of winning through. As long as Rab came to no harm.

So she took a deep breath, and climbed up further, through the next hatch.

And emerged into another vast, enclosed space.

She saw shadowy forms high above her. There was plenty of plumbing up there, she noticed. It was like looking up into the stomach cavity of some giant anatomical model: memories stirred, of ancient emergency-medicine training on Mercury.

‘This isn’t a lived-in place,’ she murmured to a wide-eyed Rab – she would swear he was curious, staring around. ‘This bit, all this complicated stuff, supports places you would live in. Up there, beyond the ceiling. All those pipes taking power in and waste heat out, and water and food in and sewage out, and air to be breathed in and out and then cleansed of all the carbon dioxide—’

‘Those who work here call such places catacombs,’ came a male voice.

It sounded as if it came from the bottom of the latest ladder she had used. Close, then.

Elinor grabbed her baby and flinched back.

The voice called again. ‘You are Elinor Callis?’

She closed her eyes. Was the game up already? ‘You know who I am?’

‘May I come up? I mean you no harm.’

‘I – do I have a choice?’

‘Good question. All the choices you do have, apart from surrendering, will probably have worse outcomes for you, if not for your baby.’

‘I don’t know who you are.’

She saw him now. He was a dim, blocky form climbing slowly out of the darkness beneath.

‘My name is Planter. Jeo Planter. My rank—’

‘Constable.’

‘Good guess. Can you see my insignia?’

‘No. Do I know you?’

‘Not personally. Rab’s nursery alerted my commanders when you …’ His voice tailed off.

‘You can say it. When I abducted my baby.’

‘Baby Rab. He’s safe? Well? Uninjured?’

She flared at that. ‘He’s safe. He’s with me.’

‘I had no doubt. It was a formality for me to ask. But I have to ask even so. The only harm done in the eyes of the state, so far, is that he has been taken away from his nursery school before role allocation. But I’m guessing that’s the problem here. The allocation itself. I’ve seen the records. You protested against what seemed to you to be a likely unjust life-vocation assignment, based on his age-group tests. And I see you were given the same assignment, at a similar age. To Mercury. You came back after—’

‘Have you been to Mercury?’

‘Not to work—’

‘Then you don’t know what you are talking about.’

‘I have been to Mercury. An orientation trip; we get a lot of refugees from down there … It is a mine. Would you say that? A planetary mine. Closest of all planets to the Sun, it is a world of nearly molten lava. Of course now that the Mask has blocked the solar insolation—’

She said, ‘A world of cooling lava. Five billion years of heating cannot be shed in a few centuries. A human can’t venture out on the surface save in the heaviest of protective gear …’ She was speaking rapidly, she knew. Letting it spill out. ‘You may say the mining of metals is largely automated there. Of course it is. But in such conditions, even after centuries of development, still a human presence is necessary. And the toll of accidents and deaths, even today—’

‘I’m aware of the statistics,’ he said softly.

‘Statistics are one thing. The misery inflicted on the humans sentenced to serve there, as I once did—’

‘Such an assignment is not a sentence but a duty to be fulfilled—’

‘You parrot jargon. I served there. You know this. I survived. Others of my cadre, of my friendship groups, did not. The death toll is shockingly high. And now my son—’ Her voice caught; she clenched, refusing to break down. Strength was the only option. Especially if her plan, such as it was, had to be followed to its bitter end. ‘And I’d still be there, labouring in those damn mines, if not for my own injury.’

‘Yes, I read the file. A minor back injury. And so you were reallocated to the sky farms here … For all our engineering prowess, all our experience, we still need people to work down here, and frail human bodies still come to harm. And yet Mercury with its metal-mining is a linchpin of the whole Solar System economy. And it’s a source of other materials, such as silicates in the crust – did you know that? That is why we must go there.’

‘We.’ She made the word sound as bitter as she could. ‘You need not go. I have been. My son will not go.’

‘But if he is needed there – and we all must serve the Unity where we are needed, and where we are fit to serve—’

‘He can serve the Unity here. I know what Venus is. And I know that this world of floating farms was built, or modified, before the Solar Wrap was completed. When the sunlight was lost, a network of lumes was installed to match the lost solar insolation … I know this. So let my son be a farmer, here, on the planet where he was born. Let him feed all those other hordes as they pursue their own noble goals.’

That sour remark made the constable laugh. But he pressed the point. ‘And if we have enough farmers?’

‘Then let him learn other skills. You’ve seen his preliminary assays – you must have. He is intelligent, or will be. He will have a technical intelligence I do not share – or you, I dare say, constable – and he would prove to be a great asset. More so than in what amounts to manual labour in the lava fields of Mercury. Send him to the Wrap!’

‘They have no need of him at the Solar Wrap. Not when he matures—’

‘The Mask, then.’ She thought she heard her voice catch at that.

And it seemed as if the constable reacted to that. ‘The edge of the Solar System. Where he will be as far from you as it is possible to be?’

‘I will have to accept that.’ She stared at him frankly. ‘I think you are not without – empathy, Constable Planter. Or we wouldn’t be having this conversation at all. But I would sooner he be far from me and safe, than close to me and in danger: in the dull, stupid, inevitable danger of the Mercury mines.’

He seemed to muse over all this. ‘This cannot end well, you know,’ he murmured. ‘I mean, without your giving up the boy one way or another.’ He waved a hand. ‘It wasn’t the most foolish idea to hide out on the top deck. Criminals from up there generally flee down here … You have gone the other way.’ He studied her. ‘But you failed. I am trying to disabuse you of the notion that there is anywhere you can run or hide. Why, I have caught you already. Even if you were to evade me, the automatics will never forget you. You have to end this attempt to flee now.’

He sounded genuinely sympathetic.

She nodded. She thought through her response, one more time, and she knew she was certain.

She grabbed little Rab to her chest, and with the other hand she rummaged in a pocket, produced and held up a tool.

‘This is a metal-cutter,’ she said.

The constable seemed shocked. He held up empty hands. ‘Elinor …’

‘A metal-cutter,’ she repeated. ‘It’s capable of slicing through hardened steel the thickness of my own finger.’

Planter hesitated. ‘What do you intend to do with that?’

‘Not use it as a weapon. Do you have an emergency medicine kit?’

‘I—’

‘Do you have the kit?’

He seemed to suppress a sigh. ‘I have the kit. Tell me what you intend to do.’

She sat little Rab up against the wall, making sure he couldn’t fall or come to any harm. He looked up at her, wide-eyed. Expecting a game, probably.

Smiling at him, she wielded the metal-cutter. He grabbed for it as if it was a toy, but she kept it out of his reach.

The constable asked again, ominously, ‘What do you intend to do?’

‘You have seen Rab’s test results. You know that intellectually he would make a suitable recruit for service at a high-intellect posting such as the Mask. But physically, too, he is fit and strong; so he would also make a suitable recruit for labour on Mercury …’

The very brightest and best, everybody knew, were generally meant for the complex engineering of the Mask, out beyond Uranus, or possibly the equally complex management of the Solar Wrap, at the very heart of the Solar System – or even the Frame, the great integrated transport network that connected the worlds. But where you ended up, as you matured to allocation age, depended as much on need in different locations as on availability of human potential.

‘It’s not fair so much as rational. But when it’s my own child …’

The constable nodded, as if confirming her own thoughts. ‘But there will probably be no postings at the Mask, or the Wrap come to that – at least there will not be in a couple of decades’ time when he is ready to serve. Whereas on Mercury, we know—’

‘I will not let him be sent to Mercury. Not – him. Not my boy.’ She held up the cutter again.

‘Ah.’ The constable, evidently, now saw her plan. ‘He is physically able to work on Mercury. You intend to disqualify him from that work through – disability.’

She hesitated.

He spoke no further.

Deadlock. The moment stretched. He was forcing her to respond, she realised. All he had to do was to wait until she lost her nerve. This cop was too smart to be bluffed.

She was going to have to go through with it.

‘Sooner longevity with a disability than a short life on Mercury,’ she said.

She opened the cutter and, gently, laid her son’s tiny arm over it, so that the blades would close over his wrist. He looked at her, and at the tool, and giggled.

‘He thinks you’re playing a game,’ the constable said softly.

‘No game.’ Still she hesitated.

‘You’ll kill him.’

‘No.’ She tapped a pocket of her suit. ‘I have a smart med pack. The wound will be cauterised – I have already administered an anaesthetic—’

‘But even if he survives, he may be crippled. After such a clumsy procedure it might not be possible to fit a prosthetic.’

‘That’s a chance I’ll have to take.’

‘What mother would do this?’

She looked at him. ‘A desperate one.’ She swallowed. She braced herself, prepared to close the cutter—

‘No. Wait.’

She hesitated.

‘Don’t make me wait long, Constable.’

He touched his ear, looked distracted. ‘Let me … my superiors are debating this, umm, fiercely.’

‘They’ve been listening in?’

‘Of course they have.’

She shook her head. ‘You, and they, can’t stop me—’

‘Wait, I said! There is an option.’

‘I won’t move from this spot until the thing is done, one way or another.’

‘I believe you,’ he said, still listening to unheard voices. ‘Let us – let me help you. I can call in a med drone. Capable of making this – amputation – surgically, if it must happen at all. With no pain, minimal damage to the wider body. There are proper ways to do this. Under general anaesthetic for one thing. The operation isn’t simple, not if complications are to be reduced and the maximal use of the limb maintained, with prosthetics. But we could do it right here, right now … I’ve just had that confirmed for me. He would have a much better chance of survival than – this. And – yes, look, later in life, such a, a disability—’

‘Anywhere but Mercury.’

‘Yes. Anywhere but Mercury.’

She hesitated. Tried to hold her nerve. Still Rab stared at her, a kind of puzzled smile on his face.

Planter was distracted; she heard the faintest of transmitted voices. He looked away, touched his ear.

She snapped, ‘How do I know you won’t trick me?’

Planter shrugged. ‘You have my word. You must trust me.’

Still she hesitated.

‘Then do it.’ She dropped her head, and held out the metal cutters to him.

Planter let her hold little Rab until the med robot drone arrived, sleek and efficient.

Planter, consulting his comms kit, listened to multiple channels. Whispered headlines, strange images. ‘Have you heard the news? They say they’ve detected a signal from a starship. A human starship, on its way towards us. A long way, still twenty years out, but on the way. Must be some of the diaspora from the Neptune attack. Or their distant descendants …’

Elinor cradled Rab. His eyes were wide.

‘What use is a starship to me?’


2

When Captain Tavar issued the long-awaited call for the crew of the starship Lightbird to assemble at the Carousel podium, Muree was working at the lume tank. As usual. And as usual she didn’t want to leave.

Ship-wide summonses like this were infrequent: Tavar called her two-hundred-strong crew together in this way, in person, maybe once every few weeks – almost always for some fairly trivial purpose. Or sometimes a death or birth. If nothing else it was a good drill to keep the crew alert to their captain’s authority.

But this time Muree knew what such a call, made just now, must signify. That the ship’s century-long flight from Ross 128, her home star, was finally, formally, over. That it was time to look outside this ship, this cosy interstellar shelter, and to think about what was to come when the journey was completed – when the Lightbird finally sailed out of interstellar space and, perhaps, entered the edge of the Solar System itself.

And she felt complicated about that. As if her own life were ending, only to be continued – differently. Unknowably.

Still, when the captain spoke, you jumped. That was the one golden rule drummed into every crew member from birth.

And now, peering up and around through the windows of her station on the ship’s axis, close by the lume tank, Muree could see people already responding. Making for the down shafts that took you to the Carousel.

Reluctantly, she closed down her work, and followed.

The main body of the Lightbird was essentially a fat, hollowed-out disc – or you could think of it as a flattened cylinder, two kilometres in diameter, with just twenty metres between the upper and lower plates. The whole arrangement spun on its axis once every minute, to give a ‘standard gravity’ at the spinning rim – the ‘Carousel’ – although Muree wasn’t sure whether that ‘standard’ referred to the gravity of the Lightbird’s home world, Rossbee – formally the planet Ross 128b – or the gravity of Earth, a similar-sized world where, she had been taught, humans had evolved … It didn’t really matter, she supposed.

The result was a strip of habitation, a hoop just over six kilometres long. People ran races, regularly, around and around that perimeter. And people lived in compartments built into the side walls, ‘above’ the Carousel, with decreasing spin gravity as you climbed towards the axis.

The axis itself was the spine on which the great habitable structure spun, and served as mount for external components. The ship’s massive engine block. The huge radiation screens, the even huger heat-dump radiators. The vast propellant tanks – now, with the journey to the Solar System nearly done, all but depleted of their hydrogen contents, though with sufficient residue left to explore what might be found at journey’s end.

And the breeder farm, where a hundred lumes, give or take, swarmed and tumbled – and delivered one new lume every day, give or take, to the ship’s internal store, its tank. Just as they had done over the last century, all the way from the orbit of Rossbee – and as a similar community of lumes, she supposed, had brought similar ships to the star Ross 128 a thousand years before.

That begged the question, of course, of how the crew were to get back home – if they needed to, if they weren’t made sufficiently welcome – if they attempted to do so in this ship. Sure, they would have the lumes, self-reproducing power packs, but acquiring enough propellant in the form of liquid hydrogen – or perhaps water or oxygen – might not be an easy task. When the ship had left the orbit of Rossbee the tanks – now nearly drained – had contained around two million tonnes of liquid-hydrogen propellant: as much as four times the dry mass of the ship’s structure.

Would the inhabitants of the Solar System be generous with such materials? Muree had literally no idea. She could barely imagine what such people might look like, after a thousand years apart …

She longed to return to the lume tank, the farm, where she belonged, which was home enough for her, away from all this unwelcome clutter beyond the walls of the ship.

And she knew why she felt that way. Because, since the loss of her parents in a major air breach, the jostling lumes were the nearest to a family she had.

But orders were orders.

Obediently, she made for the lines for the elevators down to Carousel level.

Captain Tavar and her staff, and their predecessors across a century, had done their best to instruct generations of youngsters in the facts of the geometry of the ship that sustained them.

Such as, facts about the monstrous engine which had hurled this huge spinning top from one star to another, from Ross 128 to Sol, in just under a hundred years. Through those years, the propulsion system had unceasingly pushed the ship with an acceleration of half of one per cent of the Carousel’s spin-gravity – a field itself about the same, Muree had learned, as the natural gravity of both Rossbee and Earth.

At its peak, halfway through the interstellar journey, the Lightbird had reached a quarter the speed of light, which had resulted in a slight relativistic bending of time for the crew as compared to the outside universe. Thus the work of a star-straddling engine.

And at the heart of that was the lume farm. Every day or so, on average, a new lume was born – a mysterious process which seemed to break the walls of the universe itself, as the lume infants came sparking out of nowhere.

And every day, on average, one more lume, mature, was extracted and sacrificed to the ship’s energy store, yielding up its mass-energy for the sake of the ship, the journey, and the humans whose mission this was.

Not that Muree, born on the ship nineteen years earlier, had any but the dimmest understanding of that mission. We’re going home – that was all her mother had had time to teach her, before her untimely death.

Untimely – and the cause of a deeper loss. She had never told Muree who her father was – evidently a choice of the genetic diversity panel, a donor who had opted not to have anything to do with his daughter. Who might not even know she was his daughter. Which wasn’t unusual …

She was dreading the end of this mission, this strange backward-looking voyage of exploration. She didn’t belong on Earth, even if it still existed, or ever had, that strange, lost world, a world from which her ancestors had fled a thousand years ago, in the face of some bewildering invasion.

On the other hand Muree wasn’t from Rossbee either. That was just the alien place, the strange gravity pit, into which her ancestors happened to have been born. She was an orphan several times over.

As far as she was concerned, where she was from, where she belonged, was on this ship where she had been born, and the end of its flight was a source of fear. For whatever lay beyond that ending would not, could not, could never be as familiar and hers as the ship was.

And, in particular, once the journey was over there would presumably be little need for her to spend her days with the lumes.

Thinking that over now, she longed to go back to her station, return to her duties. And the lumes.

But captain’s addresses were compulsory.

So she followed her workmates to the elevators.

She found an empty compartment.

Entered it, tapped a panel to close the door, murmured ‘Carousel’.

And immediately felt the familiar jolt that told her the boxy compartment was moving down, down along a radius towards the Carousel, the rim of this flat, spinning, circular tank. Then a steady build-up of spin gravity. Another jolt to stop.

As the elevator car settled, curiosity pricked. What was the captain going to say? Maybe the crew would at last get some kind of briefing on what they might find at the Solar System, the origin of humanity, which, as Muree knew, as everybody knew, had remained resolutely silent despite signals from the approaching Lightbird – signals sent for decades – and despite an energy flare from their decelerating engines that must have been visible across light-years.

No signals from Earth. No signals from anywhere. What could that possibly mean? According to the rumours Muree had heard, there might be stranger news than that in the offing, held close for now by Captain Tavar and her senior crew.

Well, maybe today would be the day they all found out more. For better or worse.

With a sense of anticipation, or maybe dread, she reached the Carousel level. But before the door would slide open for her, various warning systems whispered in her ear: how to raise the alarm in case of some disaster, how to access emergency supplies – and, crucially, how to access air. In this long-duration starship – as in the fully enclosed habitats people lived in back on Rossbee with its thin carbon dioxide atmosphere, or so she’d been told – whatever the emergency, human beings were never more than a few seconds from a supply of oxygen, by design. The mantra had been drummed into Muree and other youngsters from infancy: If I take your food away from you, you might last weeks. If I take your water, you’re dead in maybe days. If I take away your air, you are dead in minutes … An uninterrupted air supply was an existential right. So you were reminded every time you moved through the ship’s levels. People were encouraged to carry their own masks and emergency packs at all times.

Toddlers learned all this before they learned to walk …

At last the door slid open.

And Muree emerged onto the Carousel, into quite a bustle.

She knew she wasn’t far from the podium, a modest construction but a magnet at significant events. Now a respectable crowd had already gathered ahead, including a few officers. She was close to the action, then.

She made her way forward – and her interest perked up when she overheard gossip among her crewmates that Captain Tavar did indeed want to brief her crew on what had been discovered so far about the star system they were fast approaching. But it seemed the milling crowd was of the opinion that Tavar’s news was going to be – unexpected.

Muree got her bearings, and edged through the crush towards the podium.

But she staggered a little. That was the Coriolis force, the sideways push you always got when trying to walk across a spinning floor. She stayed close to one wall where there were handrails, purposefully placed there for the benefit of axis-dwelling zero-gravity refugees like herself.

She had no shame in taking hold of the rails, letting her hand slide along as she walked on. She did get a couple of looks, not from anybody she knew. You stay up there too long, you don’t follow the exercise protocol … She weathered that. Too right. She hadn’t exercised her time away. Not when she had the existential wonder of the lumes to tend …

But as she got used to walking again she took in the architecture of the ship with new eyes.

Here in the Carousel, she was at the rim of a flat, circular can that was spinning on its axis – an axis visible overhead, a thousand metres up, where a knot of cloud had gathered around the hub. The Carousel’s main drag, just twenty paces wide, lined in places by lesser buildings, was mostly kept clear for foot passage and transport, and it was bounded on either side by the main outer walls of the Carousel’s structure.

Aside from that touch of Coriolis she had no sensation of being on a spinning artefact at all.

This was a linear town, if not a city, fenced in by towering walls to either side – walls just twenty paces apart – and the thing was, you could see the curvature of the roadway, as it lifted up ahead of you and behind. And if you leaned back, looking beyond the side walls, dense with their own structures and detail, and up above, beyond the hub structures at the centre of it all, you could see a mirror-image of the thin landscape strip you stood on now. Well, not quite a reflection; up there was parkland, a narrow strip of it, vivid green and photosynthesising busily under the rays of the sunlight lamps – lamps mostly powered by the brief lives of her lumes.

And all these people. So many of them when they were all out of their cabins.

OK, there were only a couple of hundred people on board at any one time; births and deaths over the century’s flight had continually churned the identities of the living population. She’d once been told that the population density – numbers of people per square kilometre – was actually a little lower than in the cramped habitats on Rossbee, but was apparently typical, she’d learned, of cities and towns on old Earth, before – well, before starships like the Lightbird had gone scattering mankind across the cosmos. How odd it must seem to anybody who had spent at least part of her growing-up on a proper planet, like mythical Earth. Or so she imagined. Maybe, if they had visitors from the Solar System, that would be obvious. Curious.

‘Watch where you’re going.’

The voice, the sudden presence before her, startled her.

‘Or rather, look down where you’re going. You spend too much time up there in the axis hub.’

She forced a grin. This was Brad Tenant, a little younger than she was, heavy-set, short, in a coverall uniform identical to Muree’s. Not a surprise since he worked with her, in the lume bays. He habitually joshed her. She habitually joshed him back. ‘Shouldn’t you be at work?’

That was her standard line for him. But this time he shrugged. ‘The captain has something so grave to tell us that she’s allowing all non-essential stations to stay uncrewed.’

‘What is it?’

Tenant shrugged. ‘Kind of a dumb question. We’ll know when everybody does, I guess.’

‘Your mother and sister?’

‘Back home. Everybody’s supposed to listen, but parents have been told to filter the news for the kids. Meaning under-tens, I think … Oh, here comes the captain.’

Following his lead, Muree turned to the podium, where Captain Tavar approached – but the crowding was such that Muree got a better view from the nearest viewscreen, high on a wall.

And when the captain started speaking, the audio output filled the air, as if she whispered in Muree’s ear.

‘… should say sorry for cutting into your day like this. You know me; I don’t like to grandstand.’

A pause. Then some nervous laughter. Muree wondered if that actually was a joke, or just a lame introduction.

She looked around, at the screens that hovered around Tavar as she spoke. Screens full of faces, save the central panel above her head, showing the captain herself.

Tavar was a short, squat woman, about forty-five, her prematurely greying hair drawn back from the dark skin of her forehead. She always looked at her best when she was being deadly serious, Muree thought. Not a bad attribute for a commander. Even if her jokes lacked something.

Now Tavar waved away the laughter. ‘OK, that one didn’t deserve a laugh. But maybe that best sets the mood.

‘Look, people – you all know that we’ve been surveying Sol system since we arrived here, and even from further out, as we approached. I haven’t wanted to disseminate any news, or non-news, until we had some kind of confirmation about what we’ve found. I mean, specifically, that if we had received some kind of signal, we would have reported it to you immediately. Either a response to our own hails – or some kind of recognisable leakage, even if not intended for us, perhaps …

‘I have to tell you now that no such signal has been received, or detected.

‘In the absence of such a signal, however, I decided to wait to speak to you until I had something to say, however partial, however – alarming, perhaps. Disturbing …’

She spread her hands, turned around, surveyed the ship, her crew.

Tenant snickered. ‘She looks almost – magnificent.’

‘Give her a break,’ Muree said. ‘I think she’s finding whatever she’s got to say difficult. Which kind of implies—’

‘It’s going to be difficult to hear.’

‘… Disturbing,’ Tavar repeated. ‘Look – you all know the deep background of all this. Every schoolkid learns it.’ She waved a hand. ‘Once, humans lived here. And nowhere else. In this solar system. We evolved on the third planet, Earth. There were eight major planets in all, from Mercury, closest to the Sun, to Neptune, the eighth, an ice giant out at the inner boundary of what was known as the Kuiper belt – the domain of ice moons and comets … A family of planets much as we found, or our ancestors did, at Ross 128, our star.

‘And – Neptune. I’m sure you know why that’s significant, why I mention it. Because it was the disruption of Neptune that sparked the human exodus from the Solar System, a thousand years ago. An exodus, a swarm of ships like our own ancestors’ … Even though most of Earth’s population, of course, was left behind.

‘Now, if you were standing out here, oh, before the age of spaceflight – if some power had transported you here – you’d have been able to see all those planets, maybe with the help of a telescope. Including Earth, first home of mankind. All illuminated by the light of the Sun, Earth’s star. In fact that’s what our own ancestors would have seen, looking back aboard an earlier version of our own beautiful Lightbird, as it sailed, regretfully, away from the light of the Sun – from Earth.

‘And you know why they had to leave. Our ancestors, and crews on those other ships – it was no mass migration. That was impossible, given the billions of humans spread across the inner Solar System at that time. After the destruction of Neptune, they were prepared to stand and fight for their home. But, as an insurance policy, they sent out – us. Our ancestors. In ships like this, small ships, small bands of pilgrims heading for nearby stars, where we thought there were planets we might colonise, where the story of humanity might continue – if the worst came to the worst.

‘Because that worst was already breaking over us – so our ancestors thought. Because the Solar System had come under attack.

‘It began at Neptune, as you will know. That outermost planet was bombarded – broken up. That’s not a trivial task; you have to lift much of a planet’s substance out of its gravity well. It was a technology beyond us, then. But people went exploring, probing into what was left of Neptune. Most of the planet’s atmosphere of ices and gases had been stripped away, though much of the core still survived … and there we first encountered the lumes, busily using their matter-antimatter annihilation energy to, well, annihilate the eighth planet.

‘You can see the logic – the fear. If Neptune were lost, what next? Uranus, Saturn? Jupiter, which massed more than all the other planets combined? … Earth?’

‘So we ran,’ Brad muttered to Muree.

‘So we – our ancestors – fled,’ Tavar echoed him, unconsciously. ‘And we don’t fully know what followed. The full details of what was planned, what was hoped for the billions who remained in Sol system, are not clear, in the scraps of history we have – like scraps saved from a burning building, fragments of broken treasures a thousand years old … We know, of course, that very quickly we humans took some of the invaders’ lumes from the wreckage of Neptune, learned how to cultivate them – it is the lumes’ energy that enabled ships like ours to escape. A swarm of ships carrying just a handful of humankind, including our forebears, to ensure the survival of humanity, even if the Solar System were lost … Even then there would be hope of survival. That was the logic.

‘And in fact that has turned out to be a wise strategy. For here, in the Solar System itself, the process of destruction did not cease with Neptune. Evidently. And now we can see it for ourselves.

‘Or rather, we can see the ruin that was left.

‘Neptune remains, a drifting wreck. We have imaged it, kept our distance. Neptune is – was – a battlefield. There the lumes still swarm. We presume. But we’re going deeper in. Given the ancient records, we should be approaching planet Uranus soon – but we haven’t detected it, believe it or not.

‘And of the other planets, I have to tell you – from Uranus to Mercury, including their moons – including the Earth – there is no trace.’

That brought a murmured reaction.

‘And,’ Tavar pushed on, ‘and the Sun itself is – changed.’

There was a grave silence. Unconsciously, it seemed, Tenant held Muree’s arm.

Captain Tavar gazed around, at those before her, around her, above, peering from balconies on the side walls – even those two kilometres above her head, at the opposite point of the Carousel, like flies on a ceiling.

‘All of this we anticipated, to a degree,’ Tavar said now. ‘Sol was visible from our home planet, Ross 128b. Or should have been.

‘Centuries ago that vision, that remote star, was – lost. And as there was no word from the humans of the home system, it was assumed that some natural obscuration was, well, in the way. A dense interstellar cloud. Such features are not unknown and would have cleared eventually. We thought.

‘We – this crew, our forefathers who first boarded the Lightbird – were not briefed about this by previous captains and their crew. And in my present role, on reflection, I have taken the decision to continue that policy – until now. We were committed to the journey; there was no point in causing alarm about what we might find at journey’s end. I inherited the policy; I continued it – but now I believe it was flawed. That you should have known the truth. Even as we have it, partial only.

‘Over the last decades of the mission, as we have approached Sol system, it’s become apparent that the standard explanation for the silence – a gas cloud – can’t hold.

‘Think about it. An intervening cloud should have expanded in our vision as we approached. Even if it were somehow small and compact – if it were directly in our line of sight – we ought to have seen neighbouring background stars eclipsed by the dark, across a wider and wider field of view. We saw none of that; only the Sun was – obscured. There is no cloud.

‘Further. The cloud should have been absorbing the Sun’s heat, all these years. Re-radiating it. There should have been a strong infra-red signature.

‘We found no such signature … There is no cloud.

‘So, given all that, there’s only one conclusion.

‘The Sun no longer shines.’

She let that hang.

Muree was aware of the silence of the crowd around her.

‘What we do see,’ Tavar said now, ‘is something that may be the Sun – but only a plundered relic.

‘For we have other, technological senses. We can sense the Sun’s gravity. It’s there, that huge mass is there. If not, the outer debris belts might have dispersed even more by now. So we know the Sun itself is there, its brute mass. But not the Sun we knew. No sunlight. Not any more. What we do see …

‘We think the Sun may have been collapsed into a black hole.’

Muree was starting to feel lost. Revelation upon revelation.

Tavar said, ‘What we can see looks like leakage radiation from a black hole – that is, gravity waves. Faint: the Sun’s mass would make for a tiny black hole – but detectable, and unmistakable.

‘Perhaps this is the doing of the marauders who wrecked Neptune. Perhaps they are building something new. Or have built it. The … solar object … is spinning, you see. And you can tap such an object, a spinning black hole, for industry – or even, maybe, for exotic biological purposes – as long as the spin lasts. All you are taking is the spin energy, not the mass-energy of the hole itself. And as far as we can see the spin energy of what was Earth’s Sun is all but depleted, compared to what we know, from our own records, we should be seeing.

‘So, those who came here – following the destroyers of Neptune – perhaps they dismantled other planets, and even collapsed our Sun into a black hole, and have mined its gravity field, its spin, ever since. Mined it to exhaustion. Perhaps they used that energy to go on to other stars, other worlds, consuming as they go …

‘As for us – there is nothing for us here. In this solar system. Evidently.

‘So what do we do, in this – unanticipated scenario?

‘Well, for now, we intend to approach Neptune, or the wreck of it – if it is Neptune at all – and do our best to – well, to replenish our supplies, particularly of hydrogen propellant. Lumes, perhaps. And then we go on – we go home. All I can offer you is another star flight, with all its privations. But a century from now, at least your descendants will see the light of our own beloved Rossbee again. And they will be able to tell those we left behind of what became of the home worlds …’

Tenant shook his head. ‘I guess I’d better go help my family get their heads around this.’

But Muree hesitated. ‘Something’s not right here.’

He looked puzzled.

Puzzled herself, deeply disturbed, she walked away.
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As soon as she could, she got away from the people, the crowds.

As much as you could call any gathering of no more than a couple of hundred a crowd at all.

In the last few years – the final years of the interstellar flight – Muree had become more curious about the world, or worlds, to which she was returning. Once, she knew, Earth itself had been crowded with people: on land, ultimately even on the rising oceans, on vast raft-like floating cities. More nascent crowds in space, in huge orbiting habitats, on the surfaces of other planets, other moons. And she had swiped through images of those crowds, hundreds of thousands of people crammed into vast bowls for political rallies, or mere cultural or sporting events. Some sinister assemblages, military, more thousands marching behind displays of lethal weapons. Crowds in which all the people she had ever met, or heard of, in her life, would be lost, invisible.

That was the Earth she had expected to find – despite the lack of messages to welcome the approaching craft, or even to warn it off. Despite the lack even of leakage signals, overheard conversations between noisy, crowded worlds.

She had expected to be wary. To be overwhelmed by unimaginable throngs. Perhaps she would have dived back into the security and confines of the cosy Lightbird.

But, all this strangeness, the silence …

The captain had been making reassuring noises. The lack of signals up to now had been understandable. Maybe humans didn’t broadcast noisily and indiscriminately any more. Maybe they had developed planetary, even interplanetary messaging signals based on cables or tightly focused, energy-efficient beams.

But even so, why not make an exception for a returning human starship?

Surely none of the Lightbird crew had expected this utter silence. This apparent desertion. At least, this shunning.

What did it truly mean? What could it mean? She needed time to think it through. Calmly. And she could find that time and calm with the lumes. Even while working.

She retreated to the elevator she had taken down to the Carousel, rode it back up to the axis, and worked her way along the zero-gravity axis to her compartment.

It was not that her duties were onerous, in a sense. All she had to do was watch the lumes – and raise the alarm if anything went wrong with the mysterious processes of lume self-generation, of their yielding their energy stores for human use. The lumes: their births, their lives, their deaths. And even that ‘watch’ was a falsehood, for she could only glimpse the lumes, through robust monitoring devices, as each was born, grew, and finally dissipated.

And one lume sacrificed daily yielded the energy needed to drive a starship across eleven light-years in a century.

Their utility was one thing. For Muree, that wasn’t even the start of the miracle that was the lumes. What fascinated her still more was the nature of the lumes, and how humans had acquired lumes










































Afterword

The lumes are my own irresponsible invention, based on musings about how the useful life of the universe and its contents could be extended. If they don’t exist, perhaps they should be invented. I leave that as an exercise for the reader.

Early speculations on exploiting black holes for useful energy – the ‘Penrose process’ – were published by R. Penrose and R. M. Floyd, ‘Extraction of Rotational Energy from a Black Hole’, Nature Physical Science vol. 229, p. 177 (1971).

I discussed the social challenges of a ‘worldship’, a ship containing its crew for generations, in C. Cockell, ed., The Institutions of Extraterrestrial Liberty, Oxford University Press (2022).

Useful and informed speculation about archaeological remains of humanity on Earth in the far future was given by Jan Zalasiewicz in The Earth After Us, Oxford University Press (2008).

The idea of covering Venus with an artificial buoyant ‘cloudscape’ was inspired by ‘Cloud Continents: Terraforming Venus Efficiently by Means of a Floating Artificial Surface’, by Alex R. Howe, Journal of the British Interplanetary Society vol. 75, pp. 68–75 (2022).

The idea of enclosing much of Mars under a roof has been studied by Richard Taylor (Journal of the British Interplanetary Society vol. 45, pp. 341–52 (1992)).

A recent review of what is known of the ‘ice giant’ outer planets is ‘Uranus and Neptune: Origin, Evolution and Internal Structure’, by R. Helled et al., Space Science Review 216:38 (2020). Though many such planets have now been discovered orbiting other stars, the ice giants are not well understood, with only one space probe having visited them – Voyager 2, which made flybys in 1986 and 1989 – but at time of writing more ambitious international probes are being planned.

The ‘solar wrap’ idea for extending the useful lifetime of the Sun was developed by astronomer Martin Beech, in Rejuvenating the Sun and Avoiding Other Global Catastrophes, Springer (2008). I had previously sketched the idea of cloaked stars in my story ‘Lakes of Light’ (2002; collected in Resplendent, Gollancz (2006)).

The star Ross 128, eleven light-years away, actually exists, as does its planet Ross 128b.

The speculative designs for antimatter-rocket spacecraft described here are mostly based on the relevant discussion in Frontiers of Propulsion Science, ed. M. Millis and G. Davis, American Institute of Aeronautics and Astronautics, Inc., Reston, USA (2009) (pp. 73ff); and see Indistinguishable from Magic by Robert L. Forward, Baen Books (1995).

On the astronomer Johannes Kepler, David K. Love’s Kepler and the Universe, Prometheus (2015) is a fine recent biography.

All errors and misapprehensions are of course my sole responsibility.

Stephen Baxter
Northumberland
September 2024



Copyright

First published in Great Britain in 2024 by Gollancz
an imprint of The Orion Publishing Group Ltd
Carmelite House, 50 Victoria Embankment
London EC4Y 0DZ

An Hachette UK Company

Copyright © Stephen Baxter 2024

The moral right of Stephen Baxter to be identified as the author of this work has been asserted in accordance with the Copyright, Designs and Patents Act of 1988.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior permission of both the copyright owner and the above publisher of this book.

All the characters in this book are fictitious, and any resemblance to actual persons, living or dead, is purely coincidental.

A CIP catalogue record for this book is available from the British Library.

ISBN (eBook) 978 1 399 61464 1

www.gollancz.co.uk

OPS/images/cover.jpg
SUNDAY TIMES BESTSEI|SISEIRSEE

/‘ ‘Fiercely intelligent’

GUARDIAN





OPS/images/title.jpg
FORTRESS
SOL

STEPHEN
BAXTER

&





OPS/xhtml/nav.xhtml




Contents





		Cover



		Dedication



		Title Page



		Contents



		Prologue AD 2198



		AD 3207



		1







		AD 3230



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37







		Epilogue AD 3250



		Afterword



		Credits



		By Stephen Baxter



		Copyright













Page List





		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		86



		87



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		124



		125



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		142



		143



		144



		145



		146



		147



		148



		149



		150



		151



		152



		153



		154



		155



		156



		157



		158



		159



		160



		161



		162



		163



		164



		165



		166



		167



		168



		169



		170



		171



		172



		173



		174



		175



		176



		177



		178



		179



		180



		181



		182



		183



		184



		185



		186



		187



		188



		189



		190



		191



		192



		193



		194



		195



		196



		197



		198



		199



		200



		201



		202



		203



		204



		205



		206



		207



		208



		209



		210



		211



		212



		213



		214



		215



		216



		217



		218



		219



		220



		221



		222



		223



		224



		225



		226



		227



		228



		229



		230



		231



		232



		233



		234



		235



		236



		237



		238



		239



		240



		241



		242



		243



		244



		245



		246



		247



		248



		249



		250



		251



		252



		253



		254



		255



		256



		257



		258



		259



		260



		261



		262



		263



		264



		265



		266



		267



		268



		269



		270



		271



		272



		273



		274



		275



		276



		277



		278



		279



		280



		281



		282



		283



		284



		285



		286



		287



		288



		289



		290



		291



		292



		293



		294



		295



		296



		297



		298



		299



		300



		301



		302



		303



		304



		305



		306



		307



		308



		309



		310



		311



		312



		313



		314



		315



		316



		317



		318



		319



		320



		321



		322



		323



		324



		325



		326



		327



		328



		329



		330



		331



		332



		333



		334



		335



		336



		337



		338



		339



		340



		341



		342



		343



		344



		345



		346



		347



		348



		349



		350



		351



		352



		353



		354



		355



		356



		357



		358



		359



		360



		361



		362



		363



		364



		365



		366



		367



		368



		369



		370



		371



		372



		373



		374



		375



		376



		377



		378



		379



		380



		381



		382



		383



		384



		385



		386



		387



		388



		389



		390



		391



		392



		393



		394



		395



		396



		397



		398



		399



		400



		401



		402



		403



		404













Guide





		Cover



		Table of Contents



		Start Reading











