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			The wormholes are gateways to other times, other places. 

			They should be beautiful, like all great engineering. 

			Ambassador Flood, ad 4820

		

	
		
			 

			1

			Timelike infinity

			Even after the Xeelee had finally won their war against humanity, the stars continued to age, too rapidly. The Xeelee completed their great Projects and fled the cosmos. 

			Time unravelled. Dying galaxies collided like clapping hands. But even now the story was not yet done. The universe itself prepared for another convulsion, greater than any it had suffered before.

			And then—

			 

			‘Who are you?’

			‘My name is Michael Poole.’
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			ad 3646

			Beyond the flitter’s viewing window, Jupiter loomed. 

			The light out here was eerie, Michael Poole thought. Or at least he was reminded of that whenever he had visitors from Earth. The light of the Sun, five times as far away as from the home world, was diminished, yet it was far brighter than any star or planet: a strange in-between light, unfamiliar, and the shadows it cast were sharp and rectilinear. The face of Jupiter itself, huge in the sky, was misty, elusive, an ocean of banded clouds.

			Today, before that face, there drifted a wormhole portal, a spindly tetrahedral framework of electric blue. Automated monitor probes swarmed. And in the portal’s faces, glimmering gold, another world could be glimpsed. 

			It looked perfect. It wasn’t.

			Something strange had been detected coming from that wormhole portal. Gravity waves: anomalous bursts of energy. Poole didn’t understand this; nobody understood. And because of that anomaly the wormhole, beautiful as it was, was in danger of being shut down. 

			The wormhole was Poole’s creation. His whole career depended on the success of the current trials. Indeed, he felt as if he were on trial himself. He was twenty-five years old.

			There were four people in this flitter, including Poole: two corporeal, and two Virtuals, images projected over from Michael Poole’s own ship, the Hermit Crab, whose elegant bulk was at rest alongside the flitter. Even though they were in zero gravity the flight deck of the Crab Junior felt crowded. The skinsuits they all wore, with helmets at their sides, didn’t help.

			Harry Poole, Michael’s father, was one of the Virtuals. He raised a glass of single malt, as unreal as he was, and tapped the arm of the woman beside him. Shamiso Emry, the UN Oversight Senior Coordinator, soberly dressed, hair silver grey, was the second Virtual, hence her sensation of Harry’s contact; Michael thought she stiffened against the touch. 

			Harry said, ‘More whisky, Co-ordinator?’

			‘I’ve barely touched my glass – thank you, Mr Poole.’

			‘Harry, please. Beautiful spectacle, isn’t it? Look, I know we’re here on business—’

			‘We’re here because of a suspected flaw in your prototype wormhole—’

			‘But when I bring people out here, I always encourage them to take a moment, and just look.’

			Harry was fifty-six years old; AS-preserved, he looked younger than Poole himself. And with his wide grin, blond-white hair and blue eyes he was a contrast to his son, who was shorter, more heavy-set, darker – broad nose, brown eyes, black hair – more like the rest of his family. But then Harry hadn’t been born a Poole. Harry, though, always had more presence than his son, Virtual or not. And so it was now, during this official inspection.

			Harry grinned. ‘What a sight!’

			While Harry and Shamiso Emry sat on Virtual images of comfortable couches, projected from the Crab, Michael Poole and Nicola Emry – Shamiso’s daughter, the fourth occupant of the cabin – sat in bulky, confining pilot couches, side by side. 

			Now Nicola looked around. ‘What sight, pray? Jupiter, that big ball of gas? Or the ramshackle thing you Pooles built that’s getting in the way?’ 

			Poole was irritated by that jab. And it had galled him that Nicola had insisted on taking the left-hand seat, the pilot’s seat, in his flitter. ‘That “ramshackle thing” is an example of the highest technology in the Solar System right now.’

			‘So you say.’

			‘Yes. So I say. And look – can you see those flashes of blue, through the gold?’

			Nicola squinted that way. She was shaven-headed, her features sharp. ‘Earth, right? I see clouds, hints of continents – that grey-green splash is the big north European forest, I think. But I thought I saw multiple images. It was . . . kaleidoscopic.’

			‘Good observation,’ he said grudgingly. ‘Most people miss that.’

			Poole found Nicola difficult to fathom, and intimidating. He knew that the only skill Nicola Emry claimed for herself was as a pilot – hence her monopoly of the left-hand seat – and her eyes, evidently without augmentation, seemed sharp enough. She looked maybe thirty years old. AntiSenescence treatments always turned true ages into the subject of a guessing game, but such was her immaturity, in Poole’s eyes, that he would have been surprised if she was much older – and besides, the mother, who seemed to have allowed herself to age naturally, was only about sixty herself. 

			‘Look,’ he said, ‘this is just a prototype, the portal’s a couple of hundred metres across. One day the finished articles will allow ships much bigger than the Hermit Crab over there to travel between Earth and Jupiter. Five astronomical units – that is, five times Earth’s distance from the Sun, around eight hundred million kilometres – spanned in minutes. Effectively faster than light.’ 

			Nicola raised an eyebrow. ‘Gosh.’ 

			He pressed on doggedly. ‘As for what you can see through the portal – the wormhole is a short cut. It’s as if we’ve folded spacetime and pinched together the locations of Jupiter and the Earth. But the transit itself isn’t instantaneous; you still have to travel through the wormhole throat, a finite distance. That’s because of instability problems. Make the throat too short and you find that the exotic-matter structures of the mouths interact . . . Well. Light from Earth can pass through the wormhole – that’s why, sitting here, we can glimpse the planet – but the wormhole throat is long enough, you see, that there is more than one path for that light to travel. Hence the multiple images. Yes, some people call it kaleidoscopic.’

			Now Nicola did laugh out loud, but with a kind of delight.

			Shamiso Emry ducked her head. ‘Well, I can’t see it.’

			Harry said solicitously, ‘That’s probably an artefact of the Virtual projection. We are in a different location from the youngsters.’

			Curiously, Shamiso looked out now at the Crab, floating alongside the flitter. 

			The Hermit Crab was Poole’s own design, based on GUTdrive technology long ago patented by earlier generations of Pooles. A spine, a kilometre and a half long and crusted with fuel tanks and antenna clusters, was fixed at one end to a block of ice taken from the crust of Europa, Jupiter’s moon, pocked and blackened where it had been mined for reaction mass, and at the other to the gleaming hemisphere of a lifedome, a splash of Earth colours in the Jovian night. Somewhere in there were the originals of Harry and Shamiso. And so Shamiso was looking back at herself, Poole thought.

			Shamiso said, ‘Tell me again why we need to be in two ships?’

			‘Safety, Co-ordinator,’ Harry said promptly. ‘Backup options. Jupiter space is a pretty lethal radiation environment. Even as far out as Ganymede you would pick up a lifetime dose of radiation in a couple of years; less, if unprotected. We always send out ships in pairs, or larger flotillas. All this was mandated by some earlier Oversight committee – oh, generations ago.’ 

			Nicola grinned at Poole, and whispered, ‘Oversight. Isn’t that a fine word? You engineers paid for this huge technology demonstration yourselves, didn’t you? And now here we are, deciding whether to shut you down or not.’

			Poole found her irritatingly intriguing. ‘You talk big, but here you are running around after your mother.’

			‘Oh, I’m just a cab driver, I know that. Call it nepotism if you like. My mother gave me a choice: this or prison, or a dose of memory-editing.’ She winked at him. ‘I do have a habit of breaking the rules, you see. I’m not a scion of mankind like you and your illustrious forebears, Michael Poole. I’ll tell you this, though. By Lethe, I’m a good cab driver.’

			‘Perhaps we could get on with it,’ Shamiso snapped. Her face, square, strong, seemed not unfriendly, but her expression was stony. ‘We’re here, after all, because of anomalies you’ve yet to explain away. You spoke of instabilities in the wormhole structure. Could that be the cause—’

			Before Poole could respond, Harry said quickly, ‘I’m confident that’s not the problem, Co-ordinator. Look – a functioning wormhole exploits inherent instabilities. We design them in, manipulate them. We understand this stuff.’ He waved a hand at the gleaming blue tetrahedron. ‘Left to itself, a wormhole would collapse quickly. So you have to thread the throat and portals with exotic matter—’

			‘That’s the blue frame,’ Nicola said.

			‘Yes. It’s called “exotic” because it’s a manifestation of negative energy.’

			‘Which is a kind of antigravity.’

			She seemed to be understanding more than Poole had expected. 

			Harry grinned. ‘You’ve got it. And that’s essential to keep the wormhole mouths open – though the process has to be actively managed. You see, these are known, indeed useful instabilities, Co-ordinator.’

			Nicola was looking out, the blue light casting highlights on the planes of her face. ‘I know exotic matter is a quantum-gravity phenomenon, essentially. So those blue rods must scale accordingly. Line density with dimensions governed by lightspeed and the gravitational constant would be . . .’ She conjured up a Virtual workstation in the air, worked it quickly. ‘My, my. Says here that a loop of the stuff a metre across should mass as much as Jupiter.’

			Poole was grudgingly impressed. ‘That’s the kind of estimate they came up with when the idea of traversable wormholes was first floated back in the nineteenth century. Or was it the twentieth? What you see out there is the result of a millennium and a half of engineering development since then. The portal itself is two hundred metres across, but its mass is no more than that of a kilometre-wide asteroid—’

			‘And he’s longing to give you all the details you already read about,’ Harry said, with a kind of mock fondness in his voice. ‘How we pluck natural wormholes from the quantum foam . . . How we use Io flux-tube energy to extract exotic matter from the Hub, a manufacturing facility based around the quantum gravity field of a mountain-mass black hole suspended deep in the clouds of Jupiter itself . . .’

			Nicola said, ‘There’s nowhere near enough energy density in the flux tube to enable you to build this.’

			Again Poole was reluctantly impressed. ‘True. But we use the tube as a siphon, a trigger for a nonlinear cascade which extracts mass-energy, via coupled magnetic fields, from Jupiter itself.’ He smiled. ‘You should see it. When we inject energy into the portal structure, it grows exponentially, doubling in size, and doubling again—’

			‘Spare me the sales pitch.’

			Harry said hastily, ‘Of course the most important detail of all this is the cost. Which will be, crucially – when we’re up and running, and if you look at our business case which applies net-present-value discounting – astronomically less than the cost of running GUTships, like the Crab over there. 

			‘It’s not just the efficiency. It’s the scale that will be transformative. One day our wormholes will link all the major bodies of the System, from Mercury to the Oort Cloud. And you’ll be able to travel in a flitter like this, all the way to Earth, in a matter of minutes. Whereas now it takes six days in a ship like the Hermit Crab. And, crucially, with the new system, for the first time we will be able to transport very large masses between the worlds cheaply. For such grand purposes as, some day, taking nitrogen from a source like Titan to supply the great arcologies on Mars. Or even carrying food grown in Titan’s organic-chemistry seas to feed Earth. 

			‘All this will have an impact you can barely imagine. But we Pooles have been here before. Everybody thinks the story of the Pooles started with Michael Poole Bazalget.’

			Nicola grinned. ‘Even I heard of him. The Arctic guy.’

			‘Yes – in the twenty-first century, back in the Bottleneck – the Poole who stabilised methane deposits around the Arctic Circle, thus saving the world from a particularly savage dose of greenhouse-gas warming. One of the pioneering acts of the Stewardship generations . . . Long before him, though, Poole ancestors were involved in the great railway boom of the nineteenth century. The first great modernisation of transport, which opened up industrial development in Britain, and then Europe, America, Asia – and the global economy exploded. Now our wormholes, laid down by this generation of Pooles, are going to do the same thing on an interplanetary scale.’

			Shamiso said dryly, ‘That would be heart-warming if I hadn’t read it all in your brochures. But it doesn’t help us with the problem I was sent out here to resolve, does it? Shall we get to the point?’ She waved a hand and brought up a Virtual display of her own, an orrery-like model of the Solar System, a plane centred on a gleaming, jewel-like Sun. 

			Nicola was peering through the forward viewing port, those sharp pilot’s eyes intent. ‘Mother . . .’

			‘Hush, Nicola. We monitor gravity waves routinely. They have been our main astronomical tool since – well, my grasp of history isn’t as obsessive as yours. And, recently, we saw this.’ 

			Another gesture, and fine, cherry-red lines shot out from the position of Jupiter, a pink ball in the Virtual model – streaks of energy crossing the Solar System. Most of these bolts were in the plane of the System, though they seemed to be laid down at random, not targeting a planet or any other obvious body. But some of them went spearing out of that plane, off into the emptiness of interstellar space.

			Every time Poole saw this image sequence, he felt sick deep in his stomach. It really did look like a weaponised energy beam, he’d thought from the first time he’d seen it: thunderbolts spearing out of the wormhole portal. No wonder the Oversight committee had submitted its order for an inspection of the project. But the fundamental problem was that still nobody knew what this was.

			Shamiso said, ‘I should emphasise these energy tracks are harmless. Spectacular – an unprecedented gravitational-energy phenomenon within the Solar System – but harmless in terms of the perturbation of ships, habitats, still less moons and planets. But naturally the citizenry is concerned. Even more so when the source of these energy bolts was identified.’

			Nicola was still staring out of the window. ‘I think there’s something out there.’

			Harry spread his hands. ‘Co-ordinator, I can assure you – look, there’s nothing intrinsic to the wormhole, its morphology and dynamics, that can have anything to do with these pulses.’

			‘Yet they exist. Yet they are coming from your wormhole, evidently, even if they aren’t caused by it. If I were to recommend shutting down the project—’

			Nicola turned now, and faced them all. ‘I think it’s too late for that. By the waters of Lethe – look, Mother!’

			At last her forcefulness broke through Shamiso’s concentration. She looked through the view window. And Poole saw her mouth sag, almost comically.

			Finally he turned around himself, swivelling in his chair, and looked out at the wormhole portal.

			To see something coming through.
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			Even Harry seemed to forget the politics, his corporate role. He, or his Virtual avatar, drifted to the window, gaping in fascination at the thing, black and huge, that was emerging from the shining blue portal. 

			Poole himself saw a moulded black carapace, symmetrical with spiky protuberances, and sharp, curved edges between moulded planes. All of it pushing steadily out of the wormhole. Around this mass the portal face’s golden glow shimmered, flickered, broke up. And behind it Poole made out flashes of light of another quality: purplish, lurid.

			Harry checked the flitter’s console. ‘Are we recording all this?’

			Poole called up a Virtual slave of the control desk of the Hermit Crab’s instrument suite, much more extensive than Junior’s. ‘All of it, multispectral.’

			‘I’ll call up Oversight backup imaging too,’ Shamiso said. 

			‘Those purple flashes look like particle cascades to me.’

			‘It’s brushing the walls of the wormhole throat,’ Harry said. ‘Whatever it is. It’s only just squeezing through. At that size it must be withstanding ferocious tidal stresses. And its surface doesn’t look like any hull material we use. Not metal, not ceramic, not carbon composite. More like a kind of chitin. It looks . . . insectile, doesn’t it? A huge beetle.’

			‘Maybe.’ Now Poole could see a body behind that misshapen head, slowly emerging into the pale Jovian sunlight – what looked almost like shoulders, extending to some kind of wing.

			‘We’re seeing more of those gravitational pulses,’ Shamiso said now, glancing at a monitor. ‘Spreading at lightspeed across the System. A storm of them. Evidently the signals we received before were a precursor of this event.’

			Harry muttered bitterly, ‘Well, that should keep your swarms of scrutineers happy for a while.’

			Nicola laughed. ‘You know, Harry, this is something – different. Alien, obviously. It’s got nothing to do with us. Humanity, I mean. Or with your wretched wormhole, even if that is how it’s getting here. And all you can think of is that it’s breaking your pretty toy.’

			Harry glared. 

			Poole couldn’t take his eyes off the portal. The steadily emerging anomaly – that head, attached to what looked increasingly like a slim body fitted with flaring wings . . . he felt a deep, instinctive revulsion. ‘This shouldn’t be here. It doesn’t belong.’

			‘And it’s not alone,’ Nicola said.

			‘What?’ 

			She pointed away from the portal itself, to a shining dot, star-like, swimming against the face of Jupiter with its drapery of clouds. 

			Poole hastily checked his monitors. ‘There’s a swarm of those things – silvered spheres, each maybe ten metres across, squeezing out of the wormhole around the insectile mass. They’re returning blank reflections from the sensors. Perfectly spherical, perfectly smooth, any irregularities beyond the reach of our instruments. And – look at this display – I think there’s something else, a third class of anomaly, massive, but hard to resolve.’

			Harry moved forward through the air. ‘Just when you thought the day couldn’t get any stranger.’

			‘I have it.’ Nicola pointed. ‘There. Look, against Jupiter’s face . . . A kind of shadow. Is that your third kind?’

			‘Show me,’ Poole snapped.

			Her eyes, augmented or not, really were much sharper than Poole’s, and she had to manipulate recorded imagery to show him what she meant. 

			Translucent discs, passing over Jupiter’s pale colours. 

			Nicola said, ‘I thought at first they were some kind of reflection, or a lighting effect from your wormhole, like the multiple Earth reflections. But I made sure the Crab’s full sensor suite took a look at them. Look at the gravity readings.’

			The ‘phantoms’ were actually regions of spacetime warped by dense concentrations of mass, Poole saw – just granules, but very dense indeed. They were visible through a kind of gravitational lensing, the distortion of light coming from behind the objects by their gravity fields. 

			‘That’s incredible,’ he said. ‘I’m seeing a kernel of matter compressed beyond nuclear densities. Like a knot of quarks. And then, within that, something denser yet, hotter. Those are the temperatures and densities we achieve in our GUT-energy pods.’ He glanced at Shamiso, checking her understanding. ‘GUT – Grand Unified Theory. We compress matter and energy to such densities that we emulate the first moments of the universe, and the forces of physics recombine. It takes us an accelerator wrapped around Copernicus Crater on the Moon to do this. So how can these – knots of the stuff – just be floating there?’ 

			Harry leaned forward to see. ‘Those silver raindrops of yours are sticking close to the main mass. The beetle. The phantoms are moving out more widely. Filling space. Almost as if they’re searching for something.’

			Shamiso said quickly, ‘“Searching”? I’d hesitate to use such words yet. Because they ascribe agency, you see. As we haven’t encountered minds equivalent to ours anywhere beyond Earth, an assumption of intelligence ought to be a last resort. Of course some hypothesise intelligence in Grantt’s Lattices on Mars, but—’

			Nicola said impatiently, ‘I don’t think this is the time for an academic debate about bugs on Mars, Mother.’

			Harry leaned forward, ignoring the pixelated sparkle where his Virtual self brushed a chair. ‘Look, I think it’s nearly all the way out of the portal now. The big mass.’

			The two ships were so close to the portal that Poole’s view of the anomaly was almost face on. He quickly manipulated the sensors’ data streams until he had produced a composite three-dimensional image of the object as a whole that he could rotate, expand, explore. That central fuselage, the mass that had emerged first, was like a fist in a black glove, clenched tight. And from it, he could see now, two wings swept back, one to either side of the main body, almost paddle-shaped, but flat and sharp-edged – in fact, he saw, flat and sharp to within the resolution limits of the Crab’s equipment. And both black as night.

			‘Not like a beetle,’ Harry said, wondering. ‘Like a sycamore seed.’ 

			Symmetrical, with smooth, sweeping lines, the surfaces seamless: if this was engineering, it was fine work. Yet it was not beautiful, as Poole had thought of his wormhole portal. Not ugly either. It did not fit into that category – or any human category. ‘You do not belong,’ he murmured.

			Nicola looked at him, not unsympathetically. ‘Whether it belongs or not, it’s here.’

			‘But it only just got though,’ Harry said. ‘It couldn’t have got through a wormhole much narrower. It scraped the sides, of the throat, the portal.’

			Shamiso said, ‘Got through from where? The other end of your wormhole is in Earth orbit – correct? Could this sycamore seed and its entourage have come through from Earth, then? Surely some alarm would have been raised . . . Ah, but we’re restricted by lightspeed; any warnings might still be on their way to us.’

			Poole was doubtful. ‘If it’s come through from the Earth end we’d know about it. There are instruments in the portals, test data sent through the wormhole itself.’

			‘Oh, it’s obvious this thing didn’t come from Earth,’ Nicola said impatiently. ‘You’re thinking too literally – you at least, Mother, if not these two brooding geniuses. One of the reasons the Pooles built this prototype was to understand wormholes themselves better. Correct? It says so in your prospectus. Mother, you think a wormhole is some kind of simple high-speed transit system? There’s nothing simple about it. A wormhole is a flaw, a link between two events that shouldn’t be linked at all. Events that can be anywhere in spacetime – in space, on the other side of the Andromeda Galaxy, or somewhere else in time, anywhen, in past and future. Even in other universes, some think.’

			Harry scowled. ‘What are you saying?’

			‘I’m saying that you hoped to build an interplanetary superhighway. In fact you opened a kind of crack in space that could lead anywhere. And that could let in anything. Didn’t you even think of this, when you were doodling Earth–to-Jupiter subway systems on your softscreens? I’m getting you into focus, Michael Poole. You’re the worst sort of visionary meddler. Like a weapons manufacturer. You can see the glorious technology, and you persuade people to give you the money to build it. But you don’t see the consequences, do you . . .?’

			These ideas swirled in a fog of dread in Poole’s mind. A crack that could let in anything. ‘She’s right,’ he said. ‘There’s a reason that thing, the sycamore seed, is as big as it is – a reason it’s shown up today, of all days.’

			Harry still didn’t get it. ‘Why?’

			‘Because this is the first time we’ve built a wormhole big enough. You said it yourself; it only just squeezed through. This – thing – has been waiting. Out there somewhere. And as soon as we opened the door far enough—’

			Shamiso looked at him in growing horror. ‘In it barged—’ 

			Her image broke up in a burst of cubical pixels.

			The flitter lurched. Poole was thrown forward. 

			 

			Suddenly the flitter was hurtling backwards. He saw that the portal had shrunk in his vision, as had the sycamore seed ship. 

			Nicola was at her controls, sweeping stylised icons through the air with sharp, decisive, very physical gestures. This was her style; it was possible to control a modern craft with the mind, without any bodily movement at all. Right now Poole found he approved.

			As he hastily strapped into his couch Poole glanced over his shoulder. Harry and Shamiso’s Virtuals, reformed, were both back in their projected seats, and both looked shocked. Poole snapped, ‘Put on your helmets and close them up. Make sure the Co-ordinator does it right, Harry.’

			His father nodded, silent for once, and complied.

			Poole turned on Nicola. ‘What did you do?’

			‘Moved us away.’

			‘Lethe, this is my ship.’

			‘So’s the Hermit Crab. Look at it.’ 

			She brought up a display showing the Crab’s status. The display was littered with red alarm flags. Poole had designed the display himself; he read it in an instant. ‘Something is destabilising the Crab’s GUTdrive.’

			‘Yes. And you know what that something is.’

			‘The phantoms?’

			‘The third type of entities. Squirmy, ghostly things made of GUT-stuff themselves. I think that’s what they were searching for – more sources of GUT energy. Feeding, maybe? Or refuelling. Well, they found one. The Crab’s drive pod.’ 

			‘And you reacted,’ he said grudgingly. ‘Faster than I did. You got us away. We should be OK in this tub; it only has a fusion drive. The Crab, though – Harry?’

			‘Here, son. I heard all that.’

			‘You need to get the Crab back to Ganymede. Use the attitude thrusters, not the main drive.’

			‘I’m way ahead of you.’ Harry’s Virtual was already throwing invisible switches. ‘I’ll broadcast warnings, to keep GUTships clear until we know what we’re dealing with. I’ll take care of your ship, son. And Co-ordinator Emry. What about you?’

			Poole thought quickly. ‘I’m going to Io. Miriam and Bill are there. The flux-tube teams. Stuck down a deep hole in the middle of the magnetosphere’s most intense region. And their radiation shields are powered by—’

			‘GUTengines. So they’re in immediate danger. Take care.’

			Nicola Emry watched Poole coldly. ‘OK, since you ask, I’ll come with you. Do you want me to send a message to Earth, the inner System?’

			‘Why?’

			‘Because that’s where the sycamore seed ship is heading.’

			When he looked out of the window, for the first time since Nicola’s impulsive manoeuvre, he saw that the huge black object had gone.
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			Poole frantically tried to establish a decent link to Inachus Base, at Babbar Patera on Io. At first all he could get was a scratchy head-and-shoulders Virtual image of Melia, senior artificial mind at the base, and even that was prone to breaking up into a fluttering cloud of pixels. And the time delay between her responses, of a second or so, was heart-breaking. It was the kind of delay suffered between Earth and its Moon, and an indication of how far Poole still had to travel to get back from the wormhole site to Io. Such was the scale of the Jovian system.

			But Melia, as she had been designed to be, was calm. ‘I’m doing my best to restore contact with Bill Dzik and Miriam Berg. As soon as I have them I’ll patch them through—’

			‘If the uplink can handle it.’

			‘Be assured we’re on the case, Michael.’ She smiled, sketchily. ‘We follow your adventures with interest. As soon as it was clear that there was some kind of anomaly at the portal site, I called a general alert. Retrospectively endorsed by Bill and Miriam.’

			‘You made the right call. Though you know you didn’t need that authorisation.’

			‘Better safe than sorry,’ Melia said primly. ‘Every second of down time costs money. The shareholders—’

			‘Are more unstable than Io’s volcanoes, I know.’ For Poole Industries the wormhole operation had always been out at the edge of the envelope of financial plausibility. And for an investor you couldn’t get much more of a confidence-sapping glitch, Poole thought with gnawing anxiety, than some kind of alien artefact pushing its way out of your prototype wormhole. But for now there were more immediate priorities. ‘How’s the evacuation going?’

			‘In hand,’ Melia assured him. ‘We’re lifting everybody up from the Hub, inside Jupiter. And every craft we can get hold of that can run independently of a GUTdrive, including your own flitter, will be enlisted to— I have Miriam Berg. Please hold.’ The Virtual collapsed.

			Nicola, piloting the flitter, glanced over at him. ‘You guys run a big operation out here, but your comms link is worse than I had in my bedroom aged five.’

			Poole looked at her with some contempt. ‘So? This is the frontier. There’s no larger human operation between us and the stars. And Jupiter is about as hostile a place you can come to work.’ He shook his head. ‘One power plant failing you can cope with. We never envisaged a contingency that could take them all out.’

			‘Then you lack imagination. Who’s Miriam Berg?’

			‘She and Bill Dzik are the senior managers on the ground at Io, in this phase of the project.’

			‘And Melia?’

			‘Senior artificial sentience.’

			‘Senior this, senior that. I expect you’ve got an organogram. People like you always have organograms.’

			He just glared. ‘What I have is a hundred people down on Io, flesh and blood, and several thousand other sentients of various capabilities. Out there, on the surface, unprotected, you’d pick up a lethal dose of radiation in three hours. And without the GUTengines – without the electromagnetic shielding—’

			‘Inachus for Michael Poole.’ It was Miriam Berg. Her head-and-shoulders image showed her peering out of a pressure-suit helmet.

			‘Miriam. I’m coming in.’

			‘We’re doing what we can, Michael. We don’t dare shut down the main GUTengine generators, but they’re glitching all over the place.’

			‘Are you down in the lava-tube shelters yourself?’

			She glared at him. ‘No, I’m not, and nor is Bill, and nor would you be right now. We’ve got a crash schedule of evacuations set up and operating, with the usual priorities going out first – the young, our one pregnant woman, the injured. AS users last. I can pass it up for your approval—’

			‘I don’t need to see that.’

			Nicola put in, ‘Finding somewhere to house a hundred refugees will be the next challenge. I know that even Daraville, on Ganymede, doesn’t have the capacity. I’ve put out a general call for help. And I have a couple of ideas.’ 

			‘Thanks. That’s actually helpful.’

			She arched an eyebrow, quizzically. ‘Nice to be appreciated. So, AntiSenescence users are at the back of the line? What is this, some kind of discrimination against the elderly?’

			‘Are you a user?’

			‘Of AS? Not my style, Poole.’

			Despite the circumstances he had to laugh. ‘You’re serious, aren’t you? Look – among the capabilities you acquire from AS treatment is a limited ability to repair cellular, even genetic injury. Meant to counter the effects of ageing, but it will work just as well on radiation damage. The studies show that an AS user with compromised protection might last a full hour on Io longer than a non-user. So it wouldn’t save your life—’

			‘But it’s enough to get you kicked out of the first lifeboats.’

			‘That’s the idea.’

			Miriam was frowning. ‘Who are you talking to?’

			‘My cab driver.’

			‘Hmm. Listen, Michael. If you get the chance, and the comms capacity, follow the news. That intruder of yours, the big one—’

			‘The sycamore seed. On its way into the inner System?’

			‘Yes, and moving fast, about one per cent of lightspeed. How it’s moving is another question. We’re seeing no radiation, no evidence of exhaust. Whatever it is, it ain’t a rocket. We are detecting some kind of gravity waves emanated by the thing, but—’

			‘Is it making for Earth?’

			‘Earth is on the far side of the Sun. It will actually come closer to Mars. The final destination’s still unclear – some projections show the Sun itself, some Mercury.’

			Nicola frowned. ‘I can see why it might head for the Sun; that’s where the System’s mass-energy is. But Mercury? What in Lethe could it want there? And what about the other junk that came through the wormhole?’

			Miriam glanced down. ‘The silvered spheres you called raindrops followed the sycamore seed into the inner System – all of them, as far as anyone knows. But the phantoms have stuck around in Jovian space, unfortunately for us. Obviously they’re tracking any GUTengine they can find. But some of them are diving into the Io flux torus.’

			‘They’re hungry,’ Nicola said. ‘Looking for energy, for the high-density sort they need. Which they won’t find in the flux torus.’

			Miriam shrugged. ‘Your cab driver may be right. But all we have is guesswork right now.’

			‘Noted,’ Poole said. ‘So let’s stop guessing. I’ll join the evac effort as soon as we can get there. I’ll get off the line and let you progress your—’

			‘No, you won’t get off this Lethe-spawned line.’

			Miriam’s head imploded in a cloud of pixels, to be replaced by the snarling visage of a man, apparently much older, his face deep-space pale, his white hair a tangle tied up at the back of his head. In his background, Poole glimpsed green leaves, like trees.

			Nicola laughed. ‘Now that is the look I want when I get AS-preserved.’

			The man glared. ‘Which one of you is the Poole?’

			Poole leaned forward. ‘I’m Michael Poole. Who in Lethe are you, and how did you crash my private comms links?’

			‘I’ll crash a lot more than that before we’re done, you foetus. You called me.’

			‘Strictly speaking, it was me,’ said Nicola. She tapped Poole’s shoulder and pointed to an alert from the onboard intelligence. The caller was identified: Highsmith Marsden, calling from Gallia Three. ‘I told you I was looking for places to put your people.’

			‘I’ve heard of him,’ Poole murmured. ‘And the Gallias. Though I don’t know much more than is scrolling before me . . . Highsmith Marsden. Over two hundred years old. A scientist, no present academic affiliation, specialises in bioinformatics, quantum nonlinearity, experiments in superluminal communications. Oh, now I know why I remember him. He consulted with Jack Grantt on the Mars Lattices. And Gallia Three’s a cycler. Earth–Jupiter. A hollowed-out comet nucleus—’

			‘I know the idea. In the days before high-speed technologies like the GUTdrive, right? Elliptical orbit, dipping to Earth at perihelion, Jupiter at aphelion. You’d just climb on board and live in the thing as it carried you out to the gas giants – how long was the trip?’

			‘Over two years,’ Marsden snarled. ‘But the system has worked like clockwork for centuries. Which is more than can be said for your steam rockets today, isn’t it, flyboy? Let alone your wormholes. Lethe, man, what have you done to us? Rapid transport system my eye. You ought to paint your wretched wormholes red so we know to avoid them.’

			Poole said, ‘Professor Marsden, you can see we have a situation—’

			‘Oh, I’m well aware of your situation. And I have my own priorities. You can consult the academic press to find out what I’m doing here. This is a space habitat already over a thousand years old, which shelters a biosphere of similar antiquity, and all of it relying on nothing more than comet ice and sunlight. Studying such an object is exactly the sort of project one should be pursuing, given the benefit of AS longevity, wouldn’t you think? Not that those fools at Oxford who cut my funding decades ago would have agreed. And I would have thought, Michael Poole, that today of all days, when it appears that some sort of alien entity has erupted into the Solar System thanks to your infantile tinkering, you ought to applaud a transport mode that is all but powerless, invisible, silent.’

			Poole made to answer.

			Nicola waved him silent. ‘Shut up, Michael. This old fossil is thinking more clearly than anybody else I’ve heard today. Professor, you’re right. Gallia Three is about as safe a refuge as we could have found. Which is why I thought of calling on you. And – shut up, Michael – how big is the habitat? This report says it was designed to hold five hundred, at peak capacity . . . Where are you just now?’

			‘I’m near aphelion. Obviously, or I wouldn’t be wasting my time trying to communicate with the likes of you.’

			‘Near Jovian orbit, then,’ Poole said. ‘And given the time delays, he’s no more than light-seconds away.’

			Nicola said, ‘So we found a place to take your precious workers from Io, and their bot buddies. Your first lucky break of the day.’

			‘Not that lucky. There were three Gallias; the idea was that there would be one at Jupiter three times in every twelve-year Jovian orbit. So it’s not that unlikely that—’

			‘Shut up. Thank you for responding, Professor. Michael. Contact the Crab. Speak to my mother. She’s a UN Oversight Co-ordinator, remember; she has a lot of leverage. Tell her this old fart will open his door to your refugees.’

			Poole, feeling dazed, resolved never to make an enemy of Nicola Emry. He turned back to the monitor. ‘Professor Marsden – since we’ve got you on the line – what do you make of it?’

			Marsden frowned. ‘Of what?’

			‘The intruders. You’ve obviously been following events. We’ve been calling them the sycamore seed, the raindrops, the phantoms.’

			He sniffed. ‘Labels are irrelevant.’

			‘Of course they are. What do you think?’

			‘That they’re dangerous. Almost bound to be hostile. And your irresponsibility in allowing them into the System—’

			‘Why dangerous? What’s your logic?’

			‘It is that these are forms of life – and I do think they show the characteristics of life rather than technology; one of your “phantoms” even appears to have budded, to have reproduced already – these forms are quite inimical to our carbon-chemistry forms. Surely this is obvious.

			‘The “phantoms” – you must have identified this for yourself – are essentially knots of quagma, centred on a GUT-density core. Quagma: the stuff of the very early universe, created less than a millionth of a second after the first singularity – just after the GUT era itself and the age of cosmic inflation . . . The universe was filled with a kind of ultra-hot liquid, a soup of particles like neutrinos and photons, and electrons – and photinos, dark matter particles – and quarks; it was too hot yet for the quarks to combine in nucleons, protons and neutrons. A quark soup, a quagma. And yet there was life – oh, the theoretical modelling and relic anomalies prove it. Beasts of quagma, who fought and lived and died in their mayfly generations, and who fed, probably, on remnant islands of GUT matter, super-hot, super-energetic. Just a second after the singularity and it was all over. Most of the quark soup had congealed into nucleons, and the whole universe was no more exotic than the heart of a star. But—’

			‘But some of these quark creatures may have survived.’

			‘Indeed.’ Marsden was almost whispering, eyes wide, voice hoarse, grey hair haloing his head; to Poole he was like a vision of some pre-Discovery-era prophet. ‘To these quagma phantoms our universe would be a vast, cold, empty place, its days of glory long gone. But in pockets, here and there—’

			Nicola nodded. ‘There would still be delicious knots of left-over high-density energy, on which they feed. Such as the engine cores of Michael’s GUTships.’

			‘Exactly. Life – but not our kind of life. They do not belong here,’ he said with sudden, almost savage vigour. ‘They do not belong now. As soon as they arrived, they started to spread destruction and chaos and misery. And you brought them here, you Pooles, with your hubristic meddling.’

			Nicola grinned. ‘I think we’ve got the first draft of your gravestone inscription, Michael.’

			Poole’s face burned. ‘We have people in danger. I’m going down to Io. Crab Junior out.’ He cut the line, peremptorily took control of the little craft, and threw it across space.

		

	
		
			 

			5

			After a fusion-powered limp through Jovian space, the Crab Junior had to make a slow, cautious final approach to Io, such was the volume of traffic around the little moon. With the big GUTships abandoned for now, there were only small craft available for the evacuation, flitters and yachts and other special-purpose vessels, all of them fusion-propelled – and each capable of lifting only a handful of refugees. 

			But the slow descent gave the Junior’s crew a chance for a good look at Io, and Poole was grimly gratified to see Nicola Emry’s cynical eyes widen with wonder. 

			Io, innermost major moon of Jupiter, mangled by tidal squeezing and battered by the giant planet’s magnetosphere – and no larger than Earth’s Moon – had more active volcanoes than all of Earth’s landmasses. The great calderas were pits in the surface, black as night and stained with orange fire. There were lakes of lava too, of liquid sulphur dioxide, banded red and orange at their cooler perimeters. Meanwhile curtains of crimson lava reached hundreds of metres above the surface, gas plumes towered, and persistent, eerie aurorae haunted the poles. 

			It was the colours that got you, Poole always thought. Violent colours you would never have expected on such a minor body, vivid against a background of wan five-astronomical-units sunlight, and the pale glow of Jupiter, huge in the sky. Red and orange and black, and a lurid green. 

			And, only hours before, there had been a droplet of Earth blue too, the dome over Inachus Base. 

			The Poole Industries company town at Babbar Patera had been built on a kind of platform, standing on vast foundations pile-driven into the unreliable surface, with active stabilisation to cope with rock tides that amounted to fifty metres every forty-two-hour Io ‘day’. But once the GUTengine-fuelled magnetic shields had gone, the dome had quickly collapsed, exposing buildings, bunkers, equipment stacks – and humans in their hardened suits, scurrying for shelter. Away from that centre, the roadways and monorails and mass-driver slingshots, infrastructure constructed to extract Io’s mineral treasures, were deserted and exposed, looking from above like the ribbing of an autumn leaf about to be thrown on the fire.

			But that fire, the awesome energies focused on Io, was the reason the Pooles had come here. Io was so close to its parent that it orbited well within Jupiter’s radiation-filled magnetosphere, twenty thousand times as strong as Earth’s. Indeed, the moon’s volcanic plumes injected electrons and oxygen and sulphur ions into the magnetosphere, so that Io orbited inside a wheel-shaped, highly energetic flow of charged particles: the ‘Io torus’. More tubes of magnetic force connected Io’s field to the poles of Jupiter itself: flux tubes, along which currents measured in millions of amperes routinely flowed. As a result, Io-Jupiter was like a single vast engine, Poole always thought, with linkages of electromagnetism and particle streams and tides, and spanning three million kilometres.

			And it was this engine which industrialists had tapped for a thousand years or more, all the way back to the days when Poole Industries, Con-Am and others had first dug into the tortured crust for exotic sulphur compounds and other treasures. Those pioneers had simply draped superconducting tethers across the landscape to allow the shifting magnetosphere to drive useful currents. Now this world-engine was trying to kill the humans and machines that had dared to come here.

			It was all his fault, came the nagging from a corner of Poole’s mind. His ambition, or at any rate his family’s, that had brought so many into a position of such peril. His lack of care, his headlong rush to complete the latest project, his hubris that had opened up the wormhole gate to the eerie, out-of-time peril that had caused all this. Nicola was right, and Marsden. All he could do now was try to put it right.

			As soon as he could, he joined the evacuation operation, and went to work.

			 

			The operation was slow, a trickle. The collapse of the surface facilities saw to that, as airlocks and power plants failed, making transfers dangerous and slow.

			As the long hours of the emergency went by, in between their own descents and take-offs – in a flitter that started to smell of the fear and exhaustion of the refugees who had passed through it – Poole and Nicola Emry took it in turns to grab some rest. Nicola slept a lot better than Poole did. But then, he suspected, she was not troubled by a conscience, and probably never would be. 

			It was after one of his non-sleeps that Nicola woke him, cautiously, to tell him that she had some news. ‘From Mars.’

			Poole felt groggy, baffled. It was already two days since the wormhole invasion. He was strapped into a sleeping bag at the rear of the flitter cabin. He saw that they were on their way back down to Io once more, for another refugee pickup. He grabbed his flask of water from a bracket, drained it, and let it drift off in the microgravity. ‘Mars? What has Mars got to do with it?’

			‘It’s the sycamore seed, and its accompanying flock of raindrops. It still seems to be making for the Sun, or Mercury. But Mars happens to be close to that track.’

			‘I remember.’

			‘There’s no indication that it’s going to call in. But conversely the Martians have been calling it. Take a look . . .’

			She set up a Virtual that played out on the floor beside his pallet. He saw a small figure, doll-like – a male – standing in what looked like a huge, glass-roofed hall. The man was looking out of the image, talking to the universe. Poole saw a crowd of people behind him, behind a rope barrier, patrolled by Federal Police in their pale blue uniforms.

			She pointed. ‘That is the Cydonia dome. And the show-off in the foreground—’

			‘I know him. Jack Grantt. He led the team that claims to have discovered intelligence on Mars. Vast bacterial networks—’

			‘Vast guesswork, more like. My mother has been to his funding pitches.’

			‘He’s an old family friend. He was “Uncle Jack” when I was a kid. My father sent me for a season’s study with his team, on Mars. Harry wanted us, Poole Industries, to develop an open mind about encountering exotic life. After all, we’ve been leading the way into many of the more unusual environments, like Io, that humans have yet explored. If anybody’s likely to contact new life, it’s us.’

			Nicola pulled a face. ‘People like you always know each other, don’t you? Well, now Grantt thinks there’s life, and maybe mind, coming at us through your wormhole. So he’s been trying to signal to it.’

			That amused Poole. ‘Signal to it? How? Flashing lights, radio beams? With big triangles dug into Hellas Planitia?’

			‘Oh, there’s more comedy value in it than that. He’s sending a broadcast – of himself, standing there spouting – via gravity waves.’

			‘Gravity waves? How? Oh – Phobos. He would have got the co-operation of the local representatives of Poole Industries . . .’ In advance of the day when exotic matter might need to be manufactured in the Martian system for local wormhole-network links, the Pooles had established a trial black hole facility on Mars’s moon, a cut-down version of the Jovian Hub. And it was by manipulating that black hole, Poole quickly confirmed, that Jack Grantt had attempted to catch the attention of the sycamore seed. ‘Harry will have made sure the company got the appropriate credit. But as for the sycamore seed—’

			‘It just sailed by,’ Nicola said with mock sadness. ‘Grantt did succeed in signalling to his own species, I suppose – after all here he is, on all the news feeds – which will probably do his next funding application no harm. Of course the sycamore seed and its entourage are a sensation, across the inner worlds. Everybody’s watching the various feeds. But there’s controversy – well, you can see that.’

			‘You mean that crowd in the background? What is it, a demonstration?’

			‘Some commentators are calling it a riot.’

			That word, redolent of the global disorders of the Bottleneck age, took Poole aback. ‘A riot? Seriously?’

			‘Feelings are running high, Michael. Look, there’s already been damage from this – alien incursion. People have seen the drifting GUTships, the chaos on Io. Not every Martian thinks it’s a good idea to draw the attention of this ambiguous visitor to their world with gravity-wave look-at-me signals. Certainly Grantt has got no kind of public endorsement to do what he’s doing. Who is he to speak for Mars? Let alone mankind. 

			‘And counter to that there are others who think it’s mankind’s cosmic duty to welcome this visitor.’ She sighed. ‘Half of humanity seems to wants to adopt this visitor, the other half to blow it up. It’s barely arrived, yet already it’s disrupting our society. Makes you think, doesn’t it? And—’ She pressed a finger to her ear. Then, without hesitating, she hurled herself towards the pilot’s couch.

			Poole, confused, struggled out of his sleeping bag. ‘What’s wrong?’

			‘Inachus is breaking up. I mean, the stabilising platform under the base. The evac is nearly done, but three survivors are still to be picked up. My mother – she’s the in situ UN coordinator of the operation – has banned making any more rescue attempts.’

			‘So what are you doing?’

			‘Making a rescue attempt. Wash your face and get up here.’

			 

			Even from high above Io, on their closing trajectory, Poole could see the problem. The raft on which Inachus had been built was itself tipping now, as if wrecked by the stormy sea of rock beneath it. The base facilities were slipping from the raft’s surface, like crockery from a tilted tray, and lava from below lapped up and over the lower rim of the platform, which was beginning to dissolve into that ferociously hot pool.

			Nicola, piloting the Crab Junior, hovered above the tilting surface.

			‘You looking for somewhere safe to land?’

			‘No. I’m looking for people. That’s where I’ll land, safe or not – there.’

			A human figure had dashed out onto the open deck of the platform, in a brilliant green armoured suit, waving vigorously. 

			Nicola immediately brought the Junior down, a crash dive.

			‘Just her,’ Poole said. ‘She must have seen us.’

			‘Her?’

			‘That’s Miriam. Miriam Berg. I bought her that suit. Three survivors, your mother said. Where are the others?’

			A building collapsed, shuddering apart into panels and struts that hailed down across the tipped deck in low-gravity slow motion. The fleeing figure, already unsteady on her feet, had to scramble out of the way of the debris.

			‘Lethe. I’ll be in the airlock.’

			The Crab touched down, and was at rest for bare seconds before Poole, having sealed up his own suit, opened the small airlock, hauled Miriam aboard, and helped her brace for take-off. 

			As the flitter soared up and away from the collapsing base, they helped each other out of their suits. Miriam went to clean herself up. Poole heard her throwing up. 

			Then they made their way to the flight deck. Poole led Miriam to the co-pilot couch, beside Nicola. The command couches were the most comfortable seating in the ship; Miriam, seeming groggy, didn’t object. 

			A few years younger than Poole, Miriam had brown eyes and hazel hair prematurely streaked with grey, cut low-gravity neat. Now she looked older, gaunt, exhausted. Poole insisted she let the ship’s medical suite treat her for any radiation damage within the hour. But she refused food and water. For now she just wanted coffee, and to sit.

			Eventually she said simply, ‘Thanks.’

			Nicola shrugged. Evidently she didn’t appreciate gratitude.

			‘You need to go back to the wormhole, by the way.’

			Without questioning, Nicola laid in the course.

			Poole sat in a fold-out passenger chair. ‘We were told there were three survivors.’

			Miriam sucked coffee through a zero-gravity lid. ‘I’m the only one who made it. Bill Dzik and Melia . . . We were the last, we three. Most of Melia’s memory store had been uploaded; we had the rest of her in a core processor – a last-resort backup, a thing like a suitcase. The platform had already started to tilt. Melia wanted us to leave her behind, so we could escape on the scooters.’ She glanced at Nicola. ‘Low-gravity terrain-hopping vehicles—’ 

			‘I can guess.’

			‘Bill refused to dump her. So she charged the casing, and shocked him so he’d have to drop her. And while he was trying to get hold of her again, the platform tipped, and we had air tanks and other heavy-duty gear smashing through the partitions and raining down on us—’

			‘Bill Dzik,’ Nicola said. ‘Never met the man, but a name to remember. The first human to die because of all this, the incursion through the wormhole. And Melia, the first artificial sentient.’

			Miriam nodded. ‘Much of her memory can be reconstructed. But she has gone, yes. So we failed.’ 

			‘You did your best,’ Nicola said calmly, surprising Poole. ‘You came close to getting everybody out of there. What more could you do?’

			‘Not screw up.’

			‘Everybody screws up. Life’s not perfect.’

			‘Well, it should be.’ Miriam had finished her coffee. Poole handed her his own carton. She started to drain it, like the first. 

			‘So,’ Poole said. ‘Why do we need to go back to the wormhole?’

			Nicola said, ‘I can tell you that. More chatter on the comms feeds. There’s a new development. Something else coming through. You need to be there.’

			‘Us?’

			‘Not us. You.’
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			The wormhole portal, when they got to it, was surrounded by a cloud of ships, a rough sphere. Many of these were GUTships of the classic design, each a gaunt pole topped and tailed by lifedome and lump of comet ice. Because of the threat of the quagma phantoms, the ships were immobilised save for their secondary attitude-control thrusters. But Poole knew that some of the ships, including flitters belonging to the UN’s Federal Police, might be armed. 

			There was some contact from these ships as Crab Junior arrived, including a hail from Harry Poole and Shamiso Emry in the Hermit Crab, returned from Ganymede, somewhere in the crowd. Junior was allowed to pass through the cordon, and then to approach the wormhole portal at the centre of the cloud, the spiky tetrahedron, its sky-blue structure as innocent-looking as it had been before the sycamore seed entity had pushed its way through. Approach until they were closer than any other ship, Poole realised uneasily.

			And, finally, they confronted the new thing that had come through. 

			It was another enigmatic, anonymous form: a sphere, silvered, maybe a couple of metres across. It had a kind of belt around its circumference, like a lanyard to which a bright green pendant was fixed. 

			Miriam and Nicola, at the controls, studied this object with the flitter’s sensors. 

			Poole just stared. ‘It looks like a cousin of those raindrops that came through with the sycamore seed.’

			‘Don’t think so,’ Nicola said. ‘Actually more massive. That thing weighs a tonne. Not quite as dense as water . . .’

			‘It’s nearly featureless,’ Miriam said, checking monitors of her own. ‘But you can see it’s rotating. Look at that lanyard around its equator. A lanyard with a pendant attached . . .’

			Wordlessly Nicola brought up an image of the ‘pendant’. It was a tetrahedron – small, only a few centimetres across, a green frame enclosing an empty space. ‘Curious,’ Nicola said dryly. ‘Wherever this thing came from, how could it know that this end of the wormhole ended in a tetrahedron?’

			‘And curiouser yet,’ Miriam said, ‘according to the analysis by the UN observers, that green isn’t any old green. That’s chlorophyll green – Earth green.’

			Poole was feeling uneasy, increasingly so. The lingering sense of wrongness that he’d felt since the first emergence of the sycamore seed from the wormhole was now deepening drastically, spiralling down within him like an Anthropocene-era drill sucking the last dregs of oil from a well. ‘Maybe it’s a universal,’ he said. ‘Chlorophyll, I mean. Maybe under any sunlike star, with a carbon-based biosphere, the laws of chemistry dictate—’

			Nicola laughed. ‘Your biologist buddy Jack Grantt wouldn’t buy that. There are many ways to eat sunlight. And even if so, do you imagine that tetrahedral form is a universal too? You designed the portal. Why did you choose that configuration, anyhow? Why not a cube or—’

			‘Because it looked – well, right. Aesthetically. I wanted my wormholes to be beautiful. We sat up all night sketching.’

			‘So, an arbitrary choice?’ Nicola looked back at him. Given the news she was about to reveal to him, he would later reflect, she didn’t seem excited, or impressed. She said simply, ‘There’s something else. Your sycamore seed may not have spoken to us, but this spinning sphere is. Since it emerged. Across the electromagnetic spectrum, in neutrino pulses, even in gravity waves . . . A lot of trouble for a few words. Even if they are in Standard.’

			‘Standard?’

			‘She’s right,’ Miriam said, watching monitors of her own.

			‘Just tell me,’ Poole said hoarsely.

			‘Here’s a live broadcast, with a rough translation.’ Miriam touched an icon.

			The voice was flat, artificial, tinny. The intonation was odd, almost quaint, as if spoken by a non-Standard speaker, or as if this was some recording from the deep past. Poole found he needed the comms system’s simultaneous best-guess translation to make sense of it.

			‘. . . Ambassador to the Heat Sink. I am here for Michael Poole. I am a Silver Ghost. That is, or will be, your name for us. Our kinds waged war for millennia. And yet I bear the Sigil of Free Humanity, as you can see. I have visited the tetrahedral cathedrals of the Wignerian faith of which you, Michael Poole, are a prophet. And at the centre of the Galaxy, on a world dedicated to the billions of dead of the Exultants’ war, there is a statue of you, Michael Poole. Two kilometres high. I have seen that statue for myself. I will be with you at Timelike Infinity, Michael Poole, where this burden will pass. I am known to my own kind as the Ambassador to the Heat Sink. I am here for Michael Poole. I am a Silver Ghost. That is, or will be . . .’

			The flitter shuddered, as if a mass had detached itself from the hull of the small craft.

			Then, through the window, Poole, disbelieving, saw a missile sail across space, silent, barely visible. It was a depth probe, he recognised, designed to hit a rocky asteroid or comet core at high velocity, to sample its deep interior. He knew it wasn’t intended as a weapon. But it would work as a weapon. It was streaking across the gap towards the drifting, spinning ‘Ghost’. 

			And it had come from the Crab Junior.

			He glared at Nicola. ‘Why in Lethe did you do that?’

			‘I didn’t.’ She was checking her displays. ‘There was an override . . . Harry. Your father fired the missile.’

			‘What? This is my ship. He doesn’t have an override.’

			Miriam glared at him. ‘Are you sure? More to the point, why would he do this?’

			Nicola shrugged. ‘To secure the safety of mankind. Or some such. That’s what the public feeds are being told. Or possibly it’s because this Ghost thing named you, not him? You two need to talk about your rivalry issues, it’s not healthy.’

			Still the ‘Silver Ghost’ spoke. ‘I bear the Sigil of Free Humanity—’

			And Poole saw the projectile, at a comparatively low speed, penetrate the Ghost’s hide. 

			‘—the tetrahedral cathedrals—’

			The Ghost simply burst open. 

			That shimmering skin ripped, shredded, and a mess of biology came tumbling out: red blood, quickly freezing; masses like organs, muscles; even a kind of rangy, long-limbed body, with recognisable torso and limbs, foetus-like, coiled up. And what looked like a vegetable mass, or perhaps something fungal, that had evidently packed the shell.

			Out of the dispersing mess that pendant came sailing, the green tetrahedron, still attached to a snapped lanyard.

			Nicola broke the silence. ‘I guess that souvenir is yours. You want me to go out and get it for you?’

			‘Do it,’ he snarled. ‘Sooner that than leave it for Harry. Then let’s go to Gallia.’

		

	
		
			 

			TWO

			 

			‘But the future is irrelevant.’

			‘It is?’

			‘Yes! If we can’t get through the present.’

			Tom and Michael Poole Bazalget, ad 2047
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			Nicola guided the flitter in towards Gallia Three, working her way through a crowd of other refugee-laden craft: more flitters, larger fusion-drive scows – slow freighters designed to carry cargoes of ore and ice – even a couple of gaunt GUTships, nudged this way by their manoeuvring and attitude control systems. One of these ships had brought Harry here, Poole knew. Not for the first time in his life, his father had overtaken him.

			And Gallia Three was gradually revealed. 

			Gallia was a squashed ball of dirty comet ice about a third of a kilometre across – an oblate spheroid, like Jupiter itself, shorter from pole to pole than it was fat at the equator. The whole turned rapidly on that short axis; Poole, instinctively counting, estimated it completed a rotation in about half a minute. The outer crust was a dirty crimson-black, thanks no doubt to a layer of complex hydrocarbon molecules in the ice created by hundreds of years of Jovian radiation and inner-System sunlight. But as the spheroid turned, Poole glimpsed flashes of Earth green shining from windows, breaks in the black, there and gone. It was an oddly nostalgic view – at least, Poole supposed, if you had grown up on Earth. 

			This nucleus was only the heart of a wider mechanism. A lacy, dodecahedral frame was pinned to the habitat at its rotation poles. And to the frame was attached, by glimmering guide cables, an immense mirror, more than five times the diameter of the habitat itself. Reflected sunlight splashed on receptor panels at the habitat’s poles. Poole saw repair bots crawling over the mirror, like beetles on glass, sending slow ripples washing across the gleaming surface.

			Nicola was looking stuff up. ‘They use that mirror-sail, not just for catching sunlight for their fields and forests, but actually as a sail, for position and momentum control. They tweak their orbit; they don’t come too close to Jupiter, for instance. And across an orbital path that spans four astronomical units there’s time to do all the tweaking they need. What an antiquated, ramshackle—’

			‘I’ll tell you what’s ramshackle, child, and that’s your imagination.’ Highsmith Marsden’s Virtual head flared into existence once more above the flitter’s comms console. ‘Old we might be, crusty we might be, but right now we’re the only safe haven for you and your wretched bands of miners and digger bots, aren’t we? Now, if you want to come any closer you’re going to have to shut down your fusion drive – you can manoeuvre with any chemical-propellant thrusters you have – and you can shut down your comms too. Passive sensors only; no pinging of my hull. We’re running silent here, and if you keep wandering around lit up like an Earth Day display you can go dive into Jupiter itself for all I care. Is that clear enough?’

			Poole tried to reply. ‘Professor Marsden—’

			‘Oh, and by the way, that alien artefact you picked up—’

			‘The amulet,’ Nicola said.

			‘Amulet?’ Marsden mused. ‘I haven’t heard it called that before. An old word: an object that brings its wearer power or protection. Maybe that’s appropriate. Don’t even think of bringing it into my habitat.’

			The link was broken; the talking head disappeared in a cloud of pixels.

			Nicola sighed. ‘I want to be like him when I grow up.’

			‘Paranoid old relic.’

			‘But he has a point. Let’s do as he asks.’

			 

			The dock was situated at one non-rotating pole of the habitat, and Poole had to admire the skill with which Nicola guided the Junior, unpowered save for a few puffs of chemical-propellant exhaust, through a forest of structural beams, antennae and sensor gear. The mechanisms of dock and airlocks were scuffed and much patched. Poole wondered how much of the fabric of this ancient habitat was original.

			Once they were through the lock they faced a brightly lit inner space, a squashed sphere with a belt of Earth-green landscape plastering the equatorial region. Sunlight shone up into the hab through radiation-proofed windows set in the artificial ground. The air was threaded with ropes and struts along which people and machines briskly swam, hauling equipment and cargo boxes. Harry Poole was already coming up to meet them at the axial lock, pulling his way along a cable. Poole could see Marsden himself bustling up, a good way behind, his shock of white hair unmistakable.

			There was a tube of cloud along the axis, slowly churning. The landscape knotted up around the far pole, pale with mist. 

			Nicola was staring around with a reasonable facsimile of wonder, despite apparent efforts to maintain a veneer of scepticism. ‘I wonder if it rains in here.’

			‘I doubt it.’ Poole tried to remember what he knew of the Gallias. ‘Not big enough. Sprinklers, though.’

			Harry reached them, breathing a little heavily after the effort of dragging himself through the air; AS-youthful or not, Poole thought wryly, he had never been one for physical exercise. He shook his son’s hand. ‘Michael. Lethe, I’m glad you made it. How are you feeling?’

			‘I’m feeling I can’t remember the last time you shook my hand, Harry. The last time you bothered to show up physically.’

			Nicola seemed entirely unoffended to be ignored. She merely grinned, cynically. ‘Ah, but you’ve never been so famous before, Michael. That thing, the mercury-drop alien that came through the wormhole – it named you, not him. Which is why you shot the Ghost out of the sky, right, Harry?’

			Harry glared at her. He never looked older, Poole thought, than when he was angry. ‘You still here?’

			Poole still felt stunned by the memory. ‘Why did you destroy it, Harry? Firing a missile from my ship.’

			‘Because it seemed a good idea at the time. Highsmith Marsden agrees, actually. We’d already let strangers into our Solar System. Enough’s enough. We didn’t need any more.’

			‘You’d make such a decision, on behalf of all mankind?’

			‘Sure. If I’m the one on the spot. Everybody was watching, by the way. The whole incident. The news feeds, the comment channels – they’re calling it the Wormhole Ghost. It’s a frenzy. They are talking about you too, Michael.’

			‘Oh, good.’

			‘And there’s endless speculation about what this incursion means for mankind.’

			Poole asked dryly, ‘And what it means for the family?’ 

			Nicola grinned again. ‘Now who’s the cynic?’

			‘It’s a heck of a wave,’ Harry said. ‘And it’s a wave we have to ride, son.’

			‘A wave that’s likely to come crashing down on all your pretty heads!’ 

			This was Highsmith Marsden, climbing up at last, with that glowering, evidently habitually angry face now red with exertion. He had a barrel chest, not a trace of fat about the belly, and muscles that bulged under a pale blue coverall. His arms and legs looked equally powerful, an odd symmetry. This was a body adapted for hard work in low gravity, Poole realised: the physique of a deep-space farmer. And, despite his obvious physical age, whether AS-preserved or not, Marsdsen seemed a lot fitter than Harry.

			He was still talking. 

			‘Worst case, following this incursion, is some kind of existential threat to mankind. A threat posed by agents of nature unknown, origin unknown.’ He looked Michael Poole up and down. ‘And since, unlikely as it seems now that I’m actually in your underwhelming physical presence, you were actually named by that spinning wormhole alien, you yourself, Michael Poole, may be a source of that threat, or a focus, whatever you say or do. Let’s get on with it. Follow me.’ He turned and scrambled along another rope that led away from this axis, and back down towards the habitat’s curving hull. 

			The rest prepared to follow, more clumsily.

			Marsden called over his shoulder, ‘I’ve been speaking to your colleague, by the way. Miriam Berg. Sensible young person.’

			Miriam had gone ahead to this place in a fast one-person skimmer, to help with the arrangements for settling the refugee population from the Io facilities.

			Poole said, ‘I’m glad one of us impressed you. So what do you think we should do?’

			‘Obviously, work out how to establish a stable human breeding population in a stealthed space habitat.’

			Nicola raised her eyebrows. ‘On any other day that would be an odd thing to say. Now, which way up am I supposed to be when I climb this rope . . .?’
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