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In the year 2255, of all the sentient beings in her universe, it was a woman named Salma, twenty years old, who was the first fully to see the object called Planet Nine. See with her own eyes, albeit moderated by her ship’s instruments. If not to recognise what it was, not yet.


And not that the object had turned out to be a planet, or the ‘ninth’ of anything.


But when she inspected the startling results of her first analysis of the radiation leaking out of Nine, and although she wouldn’t know it for some time, Salma’s universe had changed for ever.


In essence, she was the first person Nine spoke to.


As these observations were made, as the first analyses ran, the first conclusions tentatively formulated, Salma took her time before even telling her crewmates.


Even before calling Hild Kanigel, captain of this small crew since the Shadow’s launch thirty-five years ago. Or Meriel Breen, hydroponic farmer and doctor, who Salma had come to think of as an honorary aunt since the death of her own mother. The two closest human beings in Salma’s world, two of just six crew aboard the Shadow. She needed to be sure this wasn’t some careless glitch. Pride mandated that.


Her detection had been a chance sighting. Anybody else could have made it. But, to be fair, the odds were relatively good that it would have been Salma who would make that key observation, given that she so often volunteered for the longest stretches up on the science deck.


Salma was the product of the Shadow’s only onboard birth. All her life she had been the only growing child on the huge, slow ship. And for that reason, maybe, she had grown to love the hours she spent here alone. Work filled her days.


You were in a big bubble of toughened glass, sparingly fashioned from Oort-cloud materials – comet stuff, like most of the fabric of the Shadow – and held away from the ship’s main hull by a transit tube. The glass itself was nearly perfectly transparent, the view spoiled only by your own ghostly reflection, illuminated as you were by the dimmest of emergency lighting, and by banks of analysis screens beneath the bubble’s attachment to the base structure.


You sat surrounded by a sphere of deep space. If you wanted to be alone, this was quite some place to be alone in.


And what a view. You, and the edge of the Solar System, and the distant stars.


The edge of the Solar System … She knew she was about seven hundred astronomical units from the Sun. Seven hundred times Earth’s distance from the central star – Earth, a place she had only ever glimpsed in the ship’s records.


Over twenty times as far out as the furthest major planet, Neptune. Around fifteen times further out than the outer edge of the ragged cloud of primordial debris beyond the planets that was the Kuiper belt. She was five or six times further out even than the limit of the heliosphere, where the wind from the Sun, a breeze of fast-racing charged particles, finally dissipated into the cooler interstellar medium.


And if she looked back that way she saw the inner Solar System only as a puddle of misty light, the light of an inner space cluttered with planets, moons and asteroids, the debris of planet formation. It would be a strain to find the Sun itself, still the brightest star in the sky – just – its light having taken nearly four days to reach across the gulf of space to the Shadow. But that much-scattered sunlight was still intense enough to push at the Shadow’s enormous solar sail.


And all the people that existed, the teeming billions, even those far away from Earth itself – even those aboard the busy spacebound industrial hubs of the Consortium, even those in other Conserver colonies and craft scattered around the inner edge of the Oort cloud – all of them were down in that puddle of light.


All save the six aboard the Shadow.


But as she had grown, the only ship-born child without sentimental attachment to the birth planets and their teeming crowds, Salma had come to relish the view in the opposite direction. Amid the sprawling light of star clouds, she knew where to seek the Galaxy’s very centre, with its supermassive black hole – a centre readily found behind the curtain of relatively close stars that was the spectacular Sagittarius constellation.


In fact that giant black hole was a big sibling of what some theorists had long guessed ‘Planet Nine’ to be, long before a crewed ship ever got here. Not a planet at all, to the chagrin of some other theorists.


A black hole, at the edge of the Solar System itself.


Now, at last, beyond all the theorising and the arguments and the heroic engineering, the Shadow had made it out here, and there was Nine itself: revealed, yes, as a black hole, unmistakable from its gravity profile if nothing else – even if it had not been visible to human eyes before, thanks to the storm of glowing gases that surrounded it.


But now it was visible. Glimpsed through brief gaps in the light storm, the glowing nebula, that it itself created. As mediated by her instruments, Salma saw it at last.


A perfect black sphere.


Salma pored over the data once again.


The black hole – as Nine did seem to be – was both very small and very large. As expected from the theory.


Small in human dimensions, in one way, in its physical size – no larger than a human head. But larger than most planets in terms of its mass – and, crucially, its gravity field – for it massed some ten times the mass of Earth.


And as Nine had followed its own twenty-thousand-year orbit around the Sun, that hungry planetary-scale gravity well had drawn in whatever nature could provide. Not that there was much per cubic metre out this far – scattered dust and ice, the remnants of ancient comets from within the Solar System, and debris from destructive events far, far away. But in time Nine had passed through an awful lot of cubic metres, and Nine had a deep, wide gravity well, and it had had a lot of time to gather an irregular cloud around itself.


A cloud that the electromagnetic fields of the spinning hole worked on assiduously, ionising material drawn in by gravity, then grabbing it magnetically and hurling it around – ‘like a matador’s cape,’ Hild had once said, a reference that baffled Salma. The result was changeable, asymmetric, startlingly messy, given the pure geometry of the object at its centre. A ‘damn fireworks show,’ as grumpy old Boyd contemptuously had put it, another baffling reference.


But if you wanted to see Planet Nine for yourself, you had to penetrate this cloud, this light show. And that was what the Shadow had been doing for more than a year already, ever more cautiously, since it had slowed to a near halt relative to Nine. Edging into the inner cloud, trying to avoid the more angry-looking masses of this rootless storm – not an easy trick when you were propelled only by a solar sail nearly forty kilometres wide.


Closer and closer to the demon in its cage of light.


And at the key first moment of clarity, it happened to be Salma’s place in the duty roster on this science deck, maintaining ‘eyeball lock’ on Nine, as instructed by Hild. Salma who finally got to see the object hidden within. Salma who was there when, briefly, miraculously, the storm cleared along the ship’s line of sight. A chance adjustment of the ship’s trajectory, an unexpected break in the glowing debris cloud—


It was as if a corridor of light had opened up. And there, at last …


Salma worked feverishly, observing, recording, studying the data as it poured in.


Especially the visuals.


It was a perfect sphere, just as the theory said it must be – a sphere you could wrap your arms around, and yet with a gravitational influence that extended across the whole of the Sun’s outer domain, and the chill bodies that inhabited it. This was the most exotic object she was ever likely to see in her life, Salma thought, and yet the most mundane of forms to the naked eye: in profile, a dark circle. And as she considered that, something tugged at her, a kind of – recognition.


She touched the medallion she wore on a thread around her neck.


A heavy pendant, a disc, shadow-black – it had been a gift from a mother she had never known ‒ she wore it habitually, had worn it as long as she could remember.


A muddle of memes, of feelings.


She tried to be analytical. Her mother’s pendant. A black hole. Perfect circles, featureless …


She was dreaming. On her consoles, more flags lit up.


Something had changed.


With the veil of hot gas temporarily parting, she was picking up a paler signal, a more tenuous radiation, coming not from the glowing gases, but from deep within the hole’s gravity well itself.


She had studied black holes, theoretically. She knew what that deep signal must be: Hawking radiation, random noise created at the event horizon itself, called after the long-dead sage who had predicted its existence. She recorded it all.


But on her consoles, still more attention flags lit up. Now, she saw, scanning the data quickly, there were anomalies in the data-gathering. The event-horizon radiation was not quite featureless, not quite random, it turned out. There were patterns in that trickle of radiation.


Patterns that must be coming from the hole itself. From the event horizon, that spherical knot of distorted spacetime.


Radiation from a black hole, with a complex structure.


Almost like … a signal.


Startled, she considered the results.


They checked out. She was baffled. Overwhelmed.


Overjoyed.


A signal?


Enough wallowing in triumph, she told herself. Nobody else knows what you have found, not yet. Time to make your report.


With a murmur into the air, she sent Hild, the captain, a private page – a quick summary, a quicker headline, a simple verbal tag: ‘About Nine. There are anomalies, Captain. You’d better get up here.’


Hild called straight back. ‘Anomalies? Not just a miniature black hole? Well, I guess we didn’t come all the way out here to be bored. On my way. Be ready to show me what you have.’


‘I’ll be ready.’


But what did she have? Only a hunch.


A hunch that the black hole was trying to talk to them.
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When she arrived, Hild wasted no time on pleasantries. ‘Let me look.’ Hild leaned forward to see the data, the images.


Then she spent a good quarter of an hour studying the readouts Salma selected for her.


Salma drifted back in the gravity-free air of the deck, as she knew the captain preferred, as she perused the data for herself, in silence. Hild was seventy years old, whip-thin – kept that way by regular use of the ship’s exercise facilities – and with thick white hair shaved efficiently close to her scalp. And as she worked, Salma noticed, Hild kept one eye on a small ship-wide notification and alarm screen. Hild was captain of a ship parked in a hazardous place, and was never off duty.


At last she looked up at Salma. ‘So, your report on this?’


Salma took a breath. ‘It’s clearly a black hole,’ she said. ‘As has long been suggested, even from Earth. This is the final confirmation. Ten times the mass of Earth, hence our cautious orbit. But small in size, only a quarter of a metre across—’


‘Amazing we found it at all. And its size pins down its origin, correct?’


Salma had grown up with this kind of provocative questioning, as Hild, or some other meddler, had tried to get her to think for herself. She had been born the only child, the only pupil, on a ship crammed with easy-access information outlets, and a crew of clever, bored adults. But given her mother’s illness and death, an orphan, effectively – with unknown donor father presumably back in the main Solar System.


Anyhow her answer was inadequate, she knew before saying it.


‘Sort of.’


‘Sort of? We may as well have stayed at home if that’s the only observation you can give me—’


‘This is apparently a primordial black hole,’ Salma said hastily.


‘Apparently?’


Salma treated it like a test and trotted out the facts. ‘We know of three types of black hole in nature. There are massive black holes at the hearts of galaxies – including our own …’


And Hild absently looked out through the wide windows at the glowing heart of the Galaxy, away in Sagittarius – or at least at the veil of dust and gas and stars that concealed that object.


Salma said cautiously, ‘These are black holes with the masses of millions of suns, presumably formed in the early days of the universe where huge gas clouds were gathered in by turbulent dark matter fields. Naked objects that then settled into the hearts of the new galaxies …’


‘And?’


‘And then you have stellar-size holes, relics of later generations of star-making. Formed when a large star runs out of fusion fuel, cools, and leaves remains massive enough to implode through the white dwarf stage – past even the neutron star stage, where the pressure of gravity overcomes quantum effects that resist collapse – you are left with a remnant many times the mass of our Sun.’


‘But this thing has multiples of Earth’s mass, not Sol’s mass. Even further down the scale from all that. So now you are going to tell me that, if Nine is a black hole, it must be primordial. Right?’


‘Right,’ Salma said. ‘Meaning, not a relic of star formation, but a by-product of the high-energy quantum-gravity field that created the universe itself. When spacetime itself was unfolding, expanding, in places falling back, perhaps creating black holes of a whole range of masses and sizes. Even as small as an atomic nucleus.’ She frowned. ‘But I thought the smallest ones should have quickly evaporated—’


‘So the theorists have been speculating, for a couple of centuries, I think,’ Hild said. ‘And at the same time they were wondering about Planet Nine. Evidently a massive object, with a planet-sized mass and so exerting Solar System-wide effects – just as if you threw planet Uranus itself out here, its gravity dragging comets and planets out of their orbits – but never seen. Makes you think. If this is a primordial black hole, it’s as old as our universe. Billions of years older than Sun and Earth. Older than any of the stars in the sky. Older than the galaxies.’ She eyed Salma. ‘You aren’t old yet. You haven’t seen anybody really old, not yet. Even I’m only seventy. You get more interested in the ages of things, and their survival, the older you get, I think. And if this is a relic of the birth of the universe, a direct relic – well, even the raw science data might sell well. And there are even more exotic possibilities. Some cosmologists have argued for centuries that maybe these ancient black holes were formed in another universe … An earlier cosmos, which collapsed into the Big Bang which created our cosmos, a vast cataclysm which these older black holes survived … I think the main candidates for survival are the big galaxy-centre holes, but …’


Salma listened absently. She knew that the Conservers were not above selling such data to academies on Earth – even to the miners on the Moon, the so-called Consortium, who generally concentrated on such practical priorities as how to squeeze a little more helium-3 fusion fuel out of a given kilogram of dry lunar soil.


But she knew this wasn’t the point, just now. When Hild slowed down a little, she said so.


Hild frowned. ‘Then what is the point?’


Now Salma hesitated, and not for the first time in her life she wished she had someone her own age to back her up.


‘This black hole seems to have some – unusual – features.’


‘Unusual? Not that we handle primordial black holes every day of the week.’


Salma had never been entirely sure what a ‘week’ was, or what the point of it was.


‘No. Maybe unusual is not the right word. Puzzling, then. For one thing it’s spinning,’ she said firmly. ‘Rotating very rapidly.’


Hild frowned again. ‘All right. And you can tell that by—’


‘Drag effects. Even light suffers drag effects near a black hole. I’ll show you.’


Trying not to look too eager, she produced images of Nine taken against a background of distant stars. And these images, carefully magnified, showed distorted halos around the hole, as, Salma knew, starlight itself was deflected as it passed the horizon of the hole.


The event horizon was a place where the escape velocity itself was the speed of light. Nothing material could escape, because nothing material could reach lightspeed.


Hild nodded. ‘I’ve seen such images of the Galaxy-centre hole. On a much larger scale. You have a zone called the ergosphere where light itself is dragged aside and pummelled. Beautiful imagery … And these must be the first images taken of such effects around a primordial black hole.’ She smiled. ‘Good work, Salma.’


Salma didn’t smile back. ‘Thanks. But there’s something else.’


Hild studied her. ‘You’re building up to something, aren’t you? I know you. All this is preamble, to something you’re not sure about. Just tell me what you have.’


Salma took a breath. What she was building up to was indeed outrageous, she knew. But it also seemed to be true. And Hild was still smiling, for now.


‘You know that black holes aren’t truly black,’ she began.


‘OK,’ Hild said slowly. ‘Hawking radiation, right?’


‘Yes. I suppose you know the basic mechanism.’


Hild didn’t reply, forcing Salma to plough on.


‘Nothing material can escape a black hole’s event horizon – but there is a catch. In the extreme conditions near the event horizon, the gravity is so intense that some packets of energy can be folded down into short-lived particles—’


‘Energy to mass. Virtual particles, correct?’


‘Correct. A particle and its antimatter opposite. And it can happen that one of that pair will fall into the black hole, while the other escapes. And that is Hawking radiation, stuff escaping from the black hole, as if the gravity field is bleeding energy through its own strength.’


‘OK. And you looked for this radiation, and detected it—’


‘There’s a lot of it, coming out of this hole. The Hawking radiation. More than the theory would suggest – as far as I can check it, understand it.’ She hesitated.


Hild was smart enough to wait for what might follow.


Salma said carefully, ‘And it isn’t just a, a quantum hiss. The Hawking radiation.’


That made Hild stare. ‘What? So if it’s not just a hiss—’


‘Captain, this is why I called you. There’s structure in there. I think. I think there’s a message in the Hawking radiation.’


There. It was out.


She looked at Hild nervously. ‘Does it sound as dumb to you as it does to me?’


Hild opened her mouth, closed it. ‘I – no, it doesn’t sound dumb. Outlandish, but—’ She glared at the viewscreen. ‘You can’t get much more outlandish than where we are already, right?’ She looked again at Salma. ‘Message. You mean structure in the radiation?’


‘Bullshit,’ Boyd broke in, over the comms, without warning. ‘Listening in, here. Can you blame me? Yes, information can be stored in a black hole. When a body collapses down into a hole, the data that characterised that body can be retained, down to a quantum level. In a sense. And the area of the black hole is proportionate to the information it holds. As if it’s covered by tiny quantum-scale tiles, each black or white or … But you can’t get information out of there. Didn’t your buddy Hawking prove that?’


Hild said, ‘But aren’t there theorems that show that information, quantum information, can never be lost, just – moved around?’ She winked at Salma. ‘Anyhow, since when were you a cosmology fan, Boyd?’


‘Since I woke up one day on a mission to nowhere with nothing to read, except textbooks on the black hole I might have been heading for. It was that or the days-late sports results from Earth …


‘Hawking radiation, though. That’s a real phenomenon. You’re right about that, Salma. OK. As you said, at the event horizon you’ll get a bit of energy, of information, that gets stretched by that boundary and transmutes into two particles, one of matter, one of antimatter, one of which falls back into the hole, the other goes flying off. And having lost a bit of energy the black has evaporated, just a little more … But it’s all just random. Any information encoded into that surface, such as the black hole’s history of formation, is lost as the stay-behind particle falls back to the event horizon. You can’t get information out of a black hole. Which has always been a paradox, I grant you, because quantum information isn’t supposed to be destroyed, ever.’


Hild nodded to Salma. Put him right.


Salma plucked up a bit of courage. ‘That’s not quite right, Boyd. There are theorems that show—’


‘Proved in later life by your buddy Hawking, by the way,’ Hild said.


‘That show that the particle pair created at the horizon stay entangled – still linked by quantum mechanics ‒ as one stays behind and the other flies off. And if you can capture that escaped – partner – then, through that entanglement, you can reconstruct the data that had been trapped at the event horizon.’


Boyd hesitated. Then he said, ‘OK. Prove it.’


Hild smiled at Salma. Do it.


Salma tapped a screen. ‘Boyd, look at this plot. This is the leakage radiation coming out of the hole. And you can see there’s structure ‒ there are clearly defined pulses of different but repeated lengths. Sets of those pulses, evenly spaced, with uniform, repeated contents. All incredibly rapid, very compressed, but it’s there. Structure. I haven’t got too far with any analysis of it. Once I thought I saw the Fibonacci sequence—’


Hild laughed out loud. ‘The one where you add up the previous two terms? One. One. Two. Three. Five. Eight … A simple signal. My God. And if this black hole really is a survivor from some older universe, it’s a signal from – someplace else.’ She shook her head. ‘Those old SETI guys must be turning in their graves. They were looking in the wrong place the whole time. Instead of looking for alien signals from out of the stars, they should have been looking at the edge of our own Solar System. Or across the boundaries between universes …’


There was a term in there Salma didn’t know. ‘Sss … eighty?’


‘Never mind.’ Hild drifted out of her chair. ‘Salma, you have already paid off the value of the food you eat – and you eat like a hero. You were right to call me in.’


‘And me,’ Boyd said.


Salma thought she could hear his grin. Boyd pushed you, but he appreciated good work.


Hild went on, ‘We’ll get the whole team on this as soon as. And if you’re right we can start to download all this to the Outpost, and they can start negotiating with the Earthside universities and think tanks, for support with an extended analysis—’


The Outpost, orbiting just inside the heliopause, the physical boundary of the Solar System, was the nearest thing the Conservers had to a fixed base.


Hild chewed her lip, ‘Although I imagine the Outpost will have to negotiate politically. There’s going to be pressure for a wider scrutiny. More ships, proper scholars. Something like this might go as high as President Mason’s office—’


But Salma shook her head. ‘I don’t want to wait for all that.’


Hild frowned. ‘Then what?’


‘Hild—’


‘Captain Hild.’


‘I … I got carried away. Look, I prepared an experiment. I haven’t run it yet, not without your say-so.’


‘What experiment?’


‘I recorded the Hawking stuff. The information. I couldn’t make sense of it, but I thought it was a message, you see. And I thought we could play some of it back. At Nine. You know, bathe it with a laser spot. We can’t produce gravity waves, and we don’t know the meaning of the message, but we could send back the same pattern. Just to see – just to show we understood.’


‘My God,’ Hild said softly.


That was a strange archaism to Salma.


She ploughed on, ‘We can’t – translate – whatever’s coming out of it. But if we echo it back, at least that would show intelligence is out here, wouldn’t it? And we could do more than just reflect the signal back. Make it obvious we are intelligent. We could speed up the signal, chop it around to show it’s not just random reflections. And maybe if there is intelligence in there, it could recognise what we’re doing, and – well, respond?’


‘Respond? How?’


But Salma had thought no further.


After a few more seconds, Hild snapped, ‘Do it.’


‘What?’


Hild grinned. ‘The reply. Of course we should try this. You’re right. We seem to have received an information-rich signal from some … intelligence. Maybe it’s signalling precisely because it can sense the artifice of our ship, our technology. Somehow. Or … I don’t know. Of course we should reply. And you’re right about the timing. A signal exchange with the Outpost would take a lot of hours right now, given our relative positions. And besides, what could the Outpost tell us that we don’t already know? What the hell is there to wait for? Have you got it set up now?’


‘Well, yeah. Are you sure?’


‘Do it. I take full responsibility … No. Wait.’


She took over the comms and gave the rest of the crew a hasty heads-up.


When she was done, she grinned. ‘That is one of the more unusual ship-wide announcements I’ve ever had to make. Probably since you were born yourself, Salma. Nice to keep them on their toes. OK. Set it up.’


Heart pounding, Salma murmured instructions to the ship’s systems.


It took only an hour to set up the reflected signal.


The sending itself was silent, of course, high-frequency radiation bathing the ancient black hole with its faint heat. But Salma could see from her instruments that the transmission was working, in that the laser-delivered signal was indeed a faithful copy of the data delivered by the original Hawking radiation. She made sure the continuing feed from the black hole was being monitored too.


And then—


She took a breath. Two. Waiting to check first that the changes in the readings she saw were more than noise.


‘I think I’m detecting a change … Hardly a signal … I think it’s working!’


Hild made notes. But she seemed distracted, staring out of the window, at the Galaxy-centre light show.


And as Salma watched her displays, she saw an anomaly in the corner of her eye. An odd reading. ‘Something’s happening. The external hull temperature seems to be rising slightly. The ship’s hull …’


Hild pointed at the main screen. ‘Something’s happening? You think?’


She pushed her way out of her chair, floated in the air, grabbed Salma by the collar, and pulled her physically over to the window, to face the star fields.


Not an easy manoeuvre in zero gravity, Salma knew.


‘Look at that.’


‘At what?’


‘Sagittarius. The star clouds. The centre of the Galaxy, damn it! Can’t you see?’


‘I don’t—’


‘Since when did the Galaxy centre have a bright red spot glaring out of it?’


And now Salma did see.


Hild tapped at readouts. ‘It lit up, according to the monitor here, to within a second of you sending that damn signal. We’ll have to tie down the sequence of events … It has the same spectrum as the background Galaxy, just more intense. I’m trying to get a perspective lock. If the red spot is actually somewhere close, light-seconds away, just happening to line up with the Galaxy centre, I should find it quickly—’


She was distracted by more displays.


‘Oh. And we’re detecting a heat rise. Minuscule, but … On the outer hull, I mean. Can that be connected to the red feature? … No, this makes no sense. The Galaxy centre is twenty-five thousand light-years away. If that’s real, if it’s not some artefact of the system—’ More unhappily tapped keys. ‘There can’t be any kind of causal link; the feature would have to be enormously energetic to be detectable from here. And whatever the mechanism, its – ignition – must have happened twenty-five thousand years ago. Given that the light-up we saw coincided with your feedback experiment.’ She checked a screen. ‘Umm, to within a second …’


She ran down.


Boyd called. ‘I hesitate to bring this up. If you’re looking for a connection … If Nine is a primordial black hole, and so maybe a survivor from another universe, so may the Galaxy centre be. It’s another primordial hole, and so maybe another survivor from – someplace else?’


They shared one silent, horrified moment. Wordless.


In a ghastly, speculative way, Salma realised, it all fitted together.


What does this mean? What have we done?


Hild shook her head. ‘No sense. This makes no sense. Keep monitoring. I’ll gather the rest of the crew. And I do need to talk to the Outpost at some point. And the Outpost needs to talk to Earth … I wonder how long it will be before President Mason herself hears about this.’


Salma stared at her displays. ‘Hild. Look at this. I think we’re getting another Hawking signal …’


So it began.


And elsewhere, elsewhen—


Far away across the quantum-froth multiverse – ‘far’ by a definition that would have meant little to most humans – it was as if the softest, most hesitant knock on a door had been made. And that knock was heard.


Later, humans would call him Terminus.


Much of his duty was simply to sit and wait. Wait by a door.


Scattered across every universe, in every bubble in the reality foam, there were what might have been called doors, or lesions, or portals – each a breach of a boundary. Humans might have labelled some black holes, but most were far more sophisticated than those crude ruptures in spacetime. But in a sense, they all worked the same way.


They connected universes.


Terminus did not know how the portals had been created, distributed. That had been done in an unimaginable before. But, he knew, they all had a single purpose. And his job was to wait and watch …


Wait for somebody, on the other side, in one target universe, to find one such portal. To reach out to that portal. To touch it – whatever that meant in terms of their own embodiment.


And after that, for that somebody, everything would change.


Now one such portal had loomed in his awareness. One such touch.


That was all Terminus needed.


To smile was a human reflex. Yet now, it could be said, Terminus smiled.


Meanwhile, elsewhere, the news of the discoveries in the Oort cloud spread across the human worlds.
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High above Earth, Bheki Molewa, holding his husband’s hand – and waiting for the Presidential Science Adviser to show up – said, ‘Are you crying? Are you kidding me? It’s only Earth out there … You’ve been to much stranger places than this.’


For a moment Jeorg North, peering out of this grand old space elevator’s viewing window – staring out at the brilliance of Earth below – couldn’t reply.


Bheki was right, Jeorg thought. You didn’t need to be a psychiatrist, specialising in the psychological impact of long-duration spaceflight, to understand. Bheki himself was a pilot, and surely sympathised.


Jeorg had been out in deep space many times. Too many? His most famous mission, catching the eye of an introverted terrestrial public, had been piloting a prospecting trip to Ceres, the largest main-belt asteroid – a quasi-legal trip that had been watched carefully by the Lunar Consortium, who wanted to get their hands on the asteroid’s resources themselves. Possibly when and if Earth decided to license the mining of the body, or when the Consortium decided to go ahead anyway.


But as for Jeorg, he had gone out so often, and on such immense journeys, that in the end he had stayed too long in space, had risked his health, his chance of longevity – even his chance of a long marriage to Bhekiokwakhe Molewa, at his side now.


He had done this knowingly. For what exactly? Not the glory alone. Not the science data-collection that had been the object of most of his missions, and he had done well enough with that – evidently enough for the Science Adviser herself to come meet him in person up here, today, bringing, perhaps, a chance to go out once again – though he had no idea where. And she was late, Jeorg reminded himself …


He had done it all for no reason but to fly. To be the first, to Ceres, wherever. That was the reason he couldn’t sit still. Even if Earth drew him back at the same time …


Only Earth. He pressed his hand against the glass, and now Bheki covered Jeorg’s hand with his own, the backs of their two hands dark, the paler palms facing the glowing Earth.


He knew he wasn’t alone in this odd disturbance when he was in the proximity of Earth. Jeorg was only one pilot among many currently flying, but a lot had confessed to similar feelings when gazing at the home planet from space.


From here, suspended at geostationary orbit high over the Pacific Ocean, they saw Earth as a dish of water and cloud, a world ocean broken only by the elevator’s anchoring island far below – the mid-Pacific island itself artificial. But Jeorg had seen for himself how the works of twenty-third-century humankind had spread far out from the old shorelines, with raft cities floating over the drowned wrecks of coastal communities. Beauty and tragedy in a glance. Having given up so much of his life to space – and as many others had found – Jeorg thought it was cruelly paradoxical that returning to Earth always made him want to cry like a baby.


For long moments the two of them were silent, as if they were alone, orbiting the Earth in this enormous structure. You could never shake off the pull of the mother world, no matter how far you travelled.


… It’s only Earth …


A subtle tap on the door.


Science Adviser Elizabeth Vasta was immediately recognisable from her media appearances, though neither Jeorg nor Bheki had met her before. She was a small, compact woman, perhaps in her fifties. Strong-looking.


Jeorg felt relieved at the distraction.


They made brief introductions. Vasta wore a long, dark robe, a sombre black. As far as Jeorg could see, she’d added only one adornment: a simple pendant, a silver cage containing what looked like a pearl – a perfect sphere, also deep black. It seemed an odd choice, given the darkness of her robe. Black on black. A sentimental token, perhaps.


Her look was almost monastic, Jeorg thought. But then the business of government was a sombre matter these days.


And as Vasta made her way into the room, the fact that she was unused to space told immediately in the way she handled her smart zero-gravity navigation frame. There was a white-knuckled clinging to the rail at chest height, and feet rammed deep into the slipper-like footpads, as the frame guided her through the viewing lounge, with the soft hum of electromagnetic fields emanating from the walls and the occasional hiss of reaction jets.


Jeorg and Bheki waited patiently. Everybody not born in space faced these fundamental challenges of adaptation. And even though the space elevator was as firmly rooted to the Earth as a great sequoia, up here you were in net zero gravity, and definitely in space.


But Vasta was making determined progress.


Elizabeth Vasta was the Senior Science Adviser to Melanie Mason, President of a united Earth (somewhat united anyhow). A figure deep-buried in the heart of government. But in fact, Jeorg thought now, given the modern centrality of science, technology and related threats and opportunities, arguably Vasta was a more significant figure even than the President in the world’s affairs. And today, here she was, having sought out Jeorg North, peripatetic pilot, engineer and explorer. For what purpose, though?


Jeorg had never been so glad to have Bheki at his side.


When the guide frame finally brought her to a halt, a couple of paces from Jeorg and Bheki, Vasta reflexively glanced at a smart-looking bangle on her wrist. Perhaps checking for urgent messages, even though it was probably only minutes since she had left whatever staff she had up here with her.


Then, resting at last, she looked up and smiled.


‘Captain North. Pilot Molewa. Thank you for agreeing to see me in person. Captain North, I’m told it had to be this way – you can’t safely be brought down to the surface of the Earth—’


Bheki put in, ‘And so thank you too for coming up to see him. Yes, my husband has spent too long in low or zero gravity to be able to adapt back, despite his having replaced much of his skeletal structure, internal organs – his eyes – with bio-cyber replacements—’


‘As have you, some of it,’ Jeorg retorted.


Bheki shrugged. ‘That’s what comes from following you around most of my adult life. Though it is ironic to see you weep over an Earth you can never land on again …’ But he softened this by reaching out and touching his husband’s shoulder.


‘You’re both charming,’ Elizabeth Vasta said, voice a little strained, her fingers white where she was clinging to the assist frame. ‘But, paradoxical as it seems, I think I would feel happier sitting down rather than floating around in the air. Also this frame reminds me of my mother’s walker support in her final days. Down on Earth, I mean. I’m not there yet. How do I, umm …’


They suggested heading for a small café, which Jeorg and Bheki knew well. Bheki showed Vasta that all she needed to do was tell the frame what she wanted, and it swivelled gently, nudging the clinging Vasta, until it was able to lead her down the curving corridor with all-but silent hisses of reaction gas.


This orbital hub had been created as the core of the elevator’s construction, suspended more than five Earth radii above that artificial island on the Pacific equator. At this height a satellite would orbit Earth in twenty-four hours, matching Earth’s rotation, so that the hub, itself built in space, had seemed to hover over that oceanic location.


From here a tether cable had been dropped down to the island, and fixed there, so that the hub was like an enormous kite on a string, but held far above the planet’s kilometres-deep layer of air. At the same time a counterweight, another complex spaceborne machine in itself, had been slowly lifted further outwards from the position of this main hub, on another tether itself fully eighteen thousand kilometres long. This arrangement kept the cable as a whole under tension.


The elevator had, since its opening a century ago, become the key space-transportation node for the newly united planet. All achieved with a minimum of energy expended, a minimum of waste heat: no more vapour-spewing rocket launches from Earth’s surface, no more atmosphere-burning high-speed re-entries. People nowadays took care of their planet – ‘what’s left of it’ being the qualifying slogan of a group of planetary protection organisations.


But even the space elevator, ten decades old, was embedded in modern-day politics, Jeorg knew. What little energy it did require to keep running – like much of the rest of human civilisation – was now supplied by super-efficient, super-clean helium-3 fusion reactors on Earth and in space.


Ah, but where was the vital helium-3 fuel to be found?


It was at such low concentrations on Earth that it may as well have not existed on the planet at all. So low that an occurrence as low as four parts per billion in the soil of the Moon made it more economic to recover it from there, and bring it down to Earth.


And that brute set of facts, to Jeorg’s understanding, was the driver behind the strained politics of the entire Earth-Moon system – and, perhaps, soon, the politics of a more widely exploited Solar System. In space there was helium-3 in abundance, relatively speaking, in the icy asteroids – like Ceres, which Jeorg had prospected himself – and, too, in great quantities in the atmospheres of the huge gaseous outer worlds such as Jupiter and Saturn.


All that for the future. Earth needed the helium now, but for the present could only buy it from the ragged mining colonies on the Moon. The economic set-up was brutal – and favoured Earth.


For example, Jeorg knew, the Moon was rich in uranium, and once Earth had bought as much of that as could be delivered, in preference to mining the home planet. But now Earth preferred helium-3. You would think that would drive up the prices – but Earth had monopolies of its own, for now. Especially in nitrogen, a foundation for any human-habitable ecosphere – a gas that was the unnoticed bulk of Earth’s atmosphere, but vanishingly scarce on the Moon.


It was a kind of mutual stranglehold, each faction using its own monopolies to seek to limit the growth of the other. But all the strongest cards were held by Earth.


And presumably as a result of all that, through a long chain of logic, here was the World President’s Science Adviser, far above the world, come to meet with one beat-up deep-space pilot and his stay-at-home husband.


That, and, possibly, the discovery of something very strange outside the inner Solar System altogether, Jeorg wondered now. But something which, he suspected, as probably did many others, could have profound implications for the economic and political balance of the human Solar System.


Which was pretty much all Jeorg had known, when Vasta’s staff had asked for this meeting. But he dared to hope all this spelled opportunity for him and his husband.


In the café, each table was set over a kind of portal, showing magnified images of the Earth, permanently stationary beneath their feet – but the smart system would show more than just the customary Pacific-hemisphere outlook below. Networks of cameras in lower altitudes around the planet delivered more variegated views, live, of ocean, of land – as if they were sailing through low orbit in some primitive spacecraft.


Vasta seemed pleased by the view as they sat. ‘Very tourist-trade, I suppose. But very effective.’


Jeorg smiled. ‘When the viewpoint pans quickly, it can make you feel like a god.’


‘Not necessarily a good thing, in this humbler day and age …’


They were served by discreet dome-shaped robots, fat and low, the domes unfolding to reveal trays of food or drink retrieved by articulated arms.


The spacers ordered water; Vasta asked for coffee.


‘Which is a little cold,’ Vasta murmured when her flask was delivered. ‘Low air pressure?’


Bheki shrugged. ‘Lower than Earth sea level. As much as you need to keep breathing, without excessively loading the structure. If it bothers you there are self-heating flasks which—’


‘No, no.’ She sipped her coffee. ‘This is my second spaceflight. I’m becoming known as a curmudgeon about it among my staff, I think. This is the dream of ages! I should immerse myself in the experience, blithely disregarding discomfort, such as complaining about the coffee.’ Then she glanced over at Jeorg’s withered frame, and shook her head. ‘Oh, I’m sorry. I mean no offence about your condition—’


‘None taken.’ He clenched a fist, flexed his fingers. ‘The bits you use in space, like your hands, tend to get stronger. The bits that can afford to be lazy – well, they lose some of their function if you aren’t careful.’


‘As you never were,’ Bheki said, with a slight edge. ‘Minister Vasta, did you know I’m a pilot myself? Though he’s been flying longer than I have – flying long before we met. So I’ve had a ringside seat as the brave Captain North ignores all advice and makes it a personal mission to collect all the direst physical symptoms of extended spaceflight. Low bone density, imbalance of blood pressure, a weakened heart, visual problems—’


‘OK, OK.’


‘If you dislike space, he loves it to the detriment of his health. Eventually I married the bits that still worked—’


‘I can see how much you love each other.’ Vasta smiled as she spoke. ‘You’re lucky, both of you. And I can appreciate your – sacrifice – Captain North. The sacrifice of your health, to be the first to Ceres among other accomplishments …’


Since that mission, which had been of great interest to both terrestrial and lunar concerns, Jeorg had carefully kept up his contacts, within and outside Earth’s gravity well. You never knew. Now it looked like that strategy might be paying off …


He found he was eager to know what precisely Vasta wanted of him.


But Vasta was distracted again, North saw. Even as she spoke she dipped her head, evidently to see better the edge of the viewing field.


Bheki smiled. ‘You really don’t get up here often, do you?’


‘My work rarely offers useful excuses. Even if this is one of mankind’s most significant engineering achievements. And finest views.’


Jeorg grunted. ‘I would agree with you. But a lot of the Moon miners would disagree. This is – old-fashioned. Yesterday’s tech.’


‘Of course, in your line of work you must mix with a lot of them.’


‘The Lunar Consortium? Some. Over the years.’ The decades, actually, he reminded himself; he was fifty-two years old. ‘And, ironically, I hear more about Earth’s plans from gossip on the Moon than on the ground.’


Vasta nodded. ‘Then the news about the expansion of the use of helium-3 will be familiar to you,’ she said dryly.


Jeorg’s heart beat a little faster. Keep calm, old man. For the pilot community, this was a hot topic. Propulsion powered by the energy densities afforded by helium-3 fusion promised journeys to the outer planets of weeks, not years. Even the Oort cloud would be in reach. Some day, the stars …


Bheki leaned forward. ‘I did hear something about that. The government is itself already trialling a helium-3 extraction operation – but at Saturn, isn’t it?’


Vasta shrugged. ‘Hmm. I should have expected you to know about that. Your husband’s fame brings connections, I imagine. Yes, the Earth government is considering a major expansion of the use of helium-3 fusion. Yes, the plan, for now at least, is to mine helium-3 from the clouds of Saturn. Where it is abundant, relatively. The gas giants are much richer lodes, obviously, than the asteroids. We skipped Jupiter, though it’s closer, because of its deeper gravity well, the radiation belts … That’s for the future.


‘But we estimate there is enough helium-3 in the clouds of Jupiter and Saturn alone to sustain a Kardashev Type I culture at Earth for tens of thousands of years … Do you know what I mean by that? I mean an industrial culture providing the energy equivalent of all the sunlight the planet gathers. You must imagine an orbital installation – perhaps this elevator hub will be a key node – managing the industrial energy provision, without tapping sunlight or the planet’s own resources – so you would have a way to preserve the planet and allow human civilisation to fulfil a new potential …


‘We’ve had debates about the moral validity of it all. We aren’t Conservers, who wouldn’t touch anything non-renewable whatever – though they serve as a valuable moral touchstone. Yes, we’d be plundering other planets, the gas giants. But we have no evidence of life, let alone mind, there. We plunder there to preserve life and mind here.’


Jeorg nodded. ‘I can see how all these developments would snowball.’ He glanced at Bheki, took a breath. He couldn’t contain it. ‘But in the immediate future ‒ you’re developing a helium-3 drive, aren’t you? A fast, powerful helium-based transport capability—.’


She smiled. ‘I knew you would be informed. And of course that would interest you. Yes, such a fast ship would be key to opening up Saturn, for example, to large-scale helium-mining – the returns from which would support more and wider explorations and exploitations, as well as feeding Earth’s own industries. The latter being, in the end, our main preoccupation.’


Bheki thought that over. ‘But is that still true? Forgive me. Haven’t the priorities changed now – all the current excitement is about Planet Nine, isn’t it? Even more exotic physics to exploit, maybe? Who knows how that might upset our interplanetary economy? And it’s in the hands of the Conservers—’ He shook his head. ‘Who are harmless at least, though they seem to me to be becoming ever more mystical.’


Vasta nodded, grudgingly. ‘You’re right, of course. We don’t know what potential for destabilisation that wild card might prove to have. And destabilisation, given the present state of our civilisation, could be catastrophic. In fact that’s what I want to talk to you about.’


Jeorg and Bekhi exchanged a glance.


As if by unspoken consent, they fell silent, and watched the Earth through the window.


As he watched from this eyrie, high over the face of Earth, Jeorg saw a low-orbit spaceborne factory complex drift by, an angular artificial moon sailing beneath his current altitude. The old industries of Earth were being slowly peeled off the planet, piece by piece, as a goal of returning Earth into a simulacrum of its old pre-industrial, if not pre-farming, self was pursued.


But among those factories, Jeorg knew, weapons complexes lurked – their weapons pointing, not down any more, but out to space. Weapons not yet fired in anger, but ready. And more weapons further out: small, fast assault craft that protected solar farms in Earth orbit, and the supply chain of helium-3 scraped painfully from the thin Sun-deposited traces in the lunar soil. Even further out, a network of deep-space monitors sought traces of incoming asteroids, or asteroid chunks, threatening impacts. Asteroids coming this way at random, or purposefully directed.


A recovering planet, a planet turning green – a Solar System being slowly, tentatively colonised – and becoming a potential field of war at the same time.


And now, Saturn …


Bekhi said, ‘Advisor Vasta, I think you should tell us what you want of us.’
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‘Very well,’ Vasta said. ‘It’s a question of – high-level strategy.’


Bheki said, ‘And given who you report to, that’s pretty high level.’


‘True. And President Mason takes a keen interest in this, believe me. But what you can see through this window tells the story.’


‘Look ‒ a century or so back, we, we humans, were united in the effort to save the Earth. But now we’re expanding again, and that spirit of unity is fading, and we see the emergence, or re-emergence, of broad factions of mankind, philosophically speaking.


 ‘Of whom the most significant, or disruptive, may be the industrialists, the free-market thinkers who would plunder the resources of near-Earth space for economic growth. Which growth would fuel even more economic growth, and on it would go.’


‘Yes. Such as the Lunar Consortium,’ Bheki said.


Vasta nodded. ‘They are the largest such grouping, yes. Working within world government law, we’ve managed to hold them back from Ceres, so far, for example.’ She nodded at Jeorg. ‘Despite your own prospecting trip. But meanwhile we are looking further ahead. As they are too. The industrialists.’


‘To the gas giants,’ Bheki said. ‘And if you can tap the gas giants—’


‘We’ve trial sites working already.’


Jeorg gaped at that. ‘Already. Well, in the immediate future that will cut the Moon’s economy off at the knees. And their own hopes from long-term growth, exploitation.’


‘Maybe. We hope for some peaceful, cooperative transition. But even if the Lunar Consortium does collapse, there will be similar pressures from elsewhere.


‘You see, in historical terms the Consortium isn’t an anomaly. This pressing for profit, for consumption, for technological advancement and growth as fast as possible – once that was what everybody was doing, what everybody aspired towards, ever since the Industrial Revolution – until it all crashed. Now the lunar miners think they have taken that dream out into space. Maybe it will lead to another crash – not yet, not for a long time – millennia perhaps. But they don’t care.


‘Whereas on Earth, post the climate-rebuild decades, we now have a different vision. A second philosophical faction, if you like, which – for now – has a stronger influence on government. They call us the Kardashev faction.’ She looked at them, one then the other. ‘As I described to you.’


Jeorg said, ‘A city-sphere girdling the planet.’


‘That’s the dream.’ She smiled. ‘On the other hand, a Conserver wouldn’t approve of our plans. They believe in using only resources that would otherwise be lost, or are truly renewable. So, tapping sunlight energy is allowed. Harvesting comets that come from outside the Solar System altogether. The result: a static, starved economy. We hope we have found a middle way.’


Bheki nodded. ‘OK. But the key to all of this is to get hold of extraterrestrial helium-3 …? And you’ve already started at Saturn?’


‘Correct.’


And connections were being made in Jeorg’s head. ‘Ah. I think I know something about this. And why you’ve come to speak to me. The Cronus, correct?’


Bheki frowned. ‘The Cronus? That’s the big Saturn freighter, right? Uranium-fission drive—’


‘About the most majestic ship to sail since the heyday of the ocean liners. After she got back from her first mission to Saturn I thought about applying to join the crew for the next mission. Even if not in command. What an adventure!’


‘And you never told me?’


Jeorg shrugged. ‘Well, I dropped it. Come on. It takes six years to get to Saturn, using minimum-energy trajectories. Six years there, six years back. I knew you would be unhappy about my going. I know you think I’ve spent enough time in space, done enough to my body. Anyhow I thought there was no point in an argument if I had no chance of making the crew.’ He glanced at Vasta. ‘OK, truthfully – I did put out feelers. I got polite rebuffs. I wondered if the whole project had been abandoned. I gave up. Now I guess I’m learning why I heard nothing. But still it’s only a fission-drive ship.’


‘True enough. For now.’


For now. Jeorg and Bheki exchanged a glance at that.


‘Even so,’ Vasta said, ‘through its first missions the ship has already carried the seeds of a major industrial development out there to Saturn. And as I told you the atmospheric mining operation there has already started, successfully. Mining the clouds of Saturn – for helium-3. It’s already happening. It won’t be long before the first shipments of helium will be returned to Earth, aboard Cronus or a sister ship, even a dumb freighter …


‘But, given the news of Planet Nine, we changed the strategy. Now there’s somewhere else we need to get to, much further out.


‘And so we are modifying Cronus, our best ship. She’s at Earth now, being turned around, will be on her way back to Saturn soon.’ Vasta smiled. ‘Where we were already developing a prototype helium-3 drive. Much more powerful than uranium-fission propulsion, as you know – much more fast. And out there, there’s plenty of fuel from the atmosphere-extraction project, and other assets – building materials from the moons. And then—’


Jeorg guessed wildly, ‘Then you’re going to take Cronus to Planet Nine! Using helium-3 from Saturn, the drive you’re developing – why, with that you could make it out to Nine in – a handful of years? As opposed to the decades it took the Shadow. Have I got that right?’


Vasta smiled. ‘That’s the plan.’


Bheki frowned. ‘But what about the politics? It’s some Conserver faction who have hold of Planet Nine right now – whatever it is. And they took decades to get there. Why should they welcome you? Mustn’t they despise you as much as they do the miners? From their point of view, if the Solar System gets plundered, will it matter who by in the end?’


‘The Conservers’ vision is radical,’ Vasta said. ‘And admirable. Even if it’s a goal that could surely never be fully achieved. But – isn’t that what this government is trying to do with the Earth? Isn’t this government already implementing the greenest of policies, in the jargon – with the vision of our green-again world wrapped in a bubble of high-tech civilisation? Aren’t we the intellectual heirs of those early conservation movements on old Earth, just as much as the Conservers are?’


Bheki wasn’t convinced by that. ‘You’ll have to explain all that to them.’


‘Not just that. I want to try to make sure you understand the significance of all this – of getting it right. Because otherwise, some think, if we do fall into some interplanetary war – whether it’s triggered by the Oort-cloud anomaly situation or not – we may be looking at an extinction event.’


That stopped the conversation.


Vasta sipped her coffee, fingered her pearl pendant nervously, Jeorg saw. Waiting for their reaction.


Jeorg nodded. ‘Well, I get it. It’s clear enough to an old space hand like me that war in space would be calamitous. Suicidal and genocidal at the same time, like the old one-planet nuclear wars could have been. It’s so easy. Throw a little rock at a space habitat and it pops like a glass bowl, spilling people like stranded fish. Throw a big rock at Earth, and you wipe out the dinosaurs’ heirs in an afternoon—’


Bheki said, ‘So what’s the strategy? Better Earth takes over Planet Nine than to let this mystery fall into the hands of the Moon miners?’


Vasta shrugged. ‘Wouldn’t that be better? Whatever that thing is, wouldn’t you prefer to have it in the hands of a government you can vote down? In principle.’


Bheki had to laugh. ‘Nicely qualified. OK. Practical matters – and the reason you’ve come here. What do you want from us, Adviser Vasta?’


Jeorg smiled ruefully. ‘I think I know.’


Bheki’s frown deepened.


But Jeorg already had his head full of a new mission. Everything had changed. ‘You’ve got to get that ship out there,’ he murmured. ‘The Cronus. You just have to. Out to Nine. Before all this leaks out and somebody else beats you to it. And this is why you came to see me. You want me to take it out there, right?’


Vasta smiled at him. ‘You were first to Ceres. Who is better qualified? Your very presence on the mission will serve to promote the cause. And you’re right. We’ve got to get that ship out there. Out to Planet Nine with all its threat and potential. We haven’t discussed it, but the President is especially concerned about the new galactic-warming event that seems to be linked to the events at Nine …’


But Jeorg wasn’t listening. He grinned wildly. He looked up at his husband, an impulse to share this extraordinary, sudden gift.


But Bheki was scowling. Furiously.
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The rumours of the existence of a ship fast enough to reach Planet Nine in a mere few years – compared to the decades taken by the Conservers’ spindly sail ship – leaked out of Earth, were picked up by the Conservers’ own sparse information-gathering networks – and were passed on, ultimately, to Shadow, at its station orbiting Nine.


And that prompted Salma to take, belatedly, another look at her own craft, the craft that had brought her and her companions out here.


She had always taken it for granted, she supposed. She had been born aboard the Shadow; it was her home, all she had ever known. Somehow the prospect of new ships arriving, of probably quite different designs, and new people, made her want to understand her own ship better – and her own life, and how she had got here.


It had been a long journey for sure. Hild Kanigel, Salma knew, was the ship’s oldest crew member, as well as serving as captain since the launch of the Shadow. Thanks to an assiduous exercise regime Hild was compact, confident, her build stocky. Only her near-white hair gave away her age, around seventy standard years – even a Conserver living at the edge of the Solar System still counted her age by Earth years. But Hild had been a mere thirty-something years old when the Shadow had been launched, an event itself some thirty-five years ago.


The ship had been fabricated by the culture that had already been labelled ‘Conservers’ by the commentators on Earth, and even by the venture-capitalist miners of the Lunar Consortium. The Conservers – consciously seeking a way for humans to expand and live across the Solar System without depleting its resources in the process – were despised by both sides. They had accepted a label meant as contempt. Conservers. That would do.


And in that spirit they had constructed Shadow using mainly the discarded, mined-out remains of an asteroid, a near-Earth object from which all supposedly valuable materials had already been extracted. It wasn’t easy, but the Conservers were making tangible their basic policy: tap as many plentiful or renewing resources as possible, use the waste of others.


So Salma had learned as she grew up. All this was history, a culture war Salma had never thought she would see close up. She had been born on this ship, a Conserver vessel, and she had always believed, at the back of her mind, that she would die on the ship – if not on the mysterious Planet Nine. Now everything seemed likely to change, and she tried to find out more.


And, she learned, it had been necessary for this ship, this one austere Conserver initiative, at least, to dip deep into the inner Solar System, and ‘steal’ a little of the Sun’s energy, its radiation output, even its gravitational energy, to achieve its tremendous journey.


Salma had been born twenty years ago, in the mission’s fifteenth year.


And she had been born, or allowed to be born, because of the death of her mother.


It had been a form of bone cancer that, it seemed, was rare but not unknown in denizens of deep-space zero-gravity habitats, and not eradicated even after more than two centuries of human spaceflight. A deep weakness yet to be scrubbed from a genome of ever-improving resilience. So she had been earnestly told.


And so here was Salma, having once been a harvested and frozen embryo, created from the union of her mother and a man still alive in the outer Kuiper belt – a father she never expected to see. Here was Salma, allowed to live only because her mother had died, and had made room for her on this small ship – and the older she got the more complicated her feelings about that became.


She had only ever seen images of her mother, a few other records – and nothing at all of her father. All the images, save for excursions outside the ship, showed her mother wearing the onyx pendant that had been her only legacy for Salma – and her mother had given Meriel Breen, ship’s medic, an identical gift, as if to acknowledge Meriel’s necessary role as an honorary aunt to Salma in the future.


As Salma had grown, she was starting to look like her mother – so her crewmates said – with her dark hair, pale skin, rather empty blue eyes. The onyx pendant somehow reinforced that impression. For a time Salma had put aside her mother’s images – and, too, had become averse to looking at her own face in mirrors and monitors.


She never gave up her pendant, though. Nor Meriel hers.


And meanwhile she got on with living.


With their whole lives confined to a few habitat modules, and with, frankly, not much change to the view outside, most of the crew spent the journey time – thirty-five years of it now – in virtual environments. Most of these were essentially play, augmented with downloads from the inner System, and Salma had slowly learned to explore the suite with help from her crewmates.


That had been her childhood, pretty much.


In recent years she had, with subtle guidance, even been encouraged to find virtual worlds rich in romance and sexuality, for it had been made plain to her all her life that, on the ship, she would find no partners among a set of adults who regarded her as an honorary niece, if not a daughter. Even the second youngest of the crew, Zaimu, propulsion specialist, was sixteen years older. And Salma came to perceive a shifting network of romantic and sexual relationships among the rest of the crew – a network of which she had no part.


But as her own adolescent frenzy had faded a little she had been gradually drawn to other stuff, more sober material. Mostly on the culture that had produced this ship, the mission of the Shadow itself, and its target in Planet Nine.


So here was Salma the adult, at twenty years old, having been gently trained all her life to take her mother’s place in the crew. And here was Salma doing just that, learning to fulfil her mission at its climax.


The only difference being, she supposed, she hadn’t been given the privilege of being able to choose to take part in this mission. She liked to think she would have been swept up by the heroics, even if she had had the choice to opt out. Anyhow she would never know; she had never been given the opportunity to find out.


But now she had her reward.


Now she had been the first to see it. The real Planet Nine.


Planet Nine: an old label for a hypothetical planet-size mass beyond the eighth true planet, Neptune – an inadequate, parochial, probably incorrect label for a phenomenon discovered more than two centuries ago, in an antique time when astronomers were still mostly confined to Earth.


Salma learned the theory.


The Solar System in large was a thing of layers, like an onion, if a flattened onion. You had the Sun at the centre of it all, with the eight major planets in roughly the same orbital plane, some with moons the size of planets themselves. Between Mars and Jupiter were the main-belt asteroids, the debris of the System’s origin – including the largest and richest, Ceres, full of precious water, settled in its orbit.
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