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			My name is Reid Malenfant.

			You know me. Yeah, the guy who crashed the space shuttle. But, you know, I was only in the left-hand seat of that booster stage in the first place because I was always an incorrigible space cadet.

			Now I want to talk about why I became a space cadet. 

			It started with a simple question:

			Where is everybody?

			As a kid I used to lie at night out on the lawn, soaking up dew and looking at the stars, trying to feel the Earth turning under me. It felt wonderful to be alive – hell, to be ten years old, anyhow. 

			But I knew that the Earth was just a ball of rock, on the fringe of a nondescript galaxy. 

			As I lay there staring at the stars – the thousands I could pick out with my naked eyes, the billions that make up the great wash of our Galaxy, the uncounted trillions in the galaxies beyond – I just couldn’t believe, even then, that there was nobody out there looking back at me down here. Was it really possible that this was the only place where life had taken hold – that only here were there minds and eyes capable of looking out and wondering?

			But if not, where are they? Why isn’t there evidence of extraterrestrial civilisation all around us?

			As a kid on that lawn, I didn’t see them. I seemed to be surrounded by emptiness and silence. 

			Later, I looked this stuff up properly. Turns out this paradox was first stated clearly by a twentieth-century physicist called Enrico Fermi. And it struck me as a genuine mystery. The contradictions are basic. Life seems capable of emerging everywhere. Just one starfaring race could easily have covered the Galaxy by now. The whole thing seems inevitable – but it hasn’t happened. 

			Thinking about paradoxes is the way human understanding advances. I realised the Fermi paradox was telling me something very profound about the universe, and our place in it. 

			Or was.

			Of course, everything is different now. 

			Turns out they were here all the time.

			Or anyhow, their mighty Engines.

			All the time—

			I’m in a flat spin—

		

	
		
			 

			2

			 

			Can you hear me? 

			Flat spin. I’m in a flat spin—

			Try to be calm. It’s over now. 

			Over? . . .

			Do you know who you are?

			My name is Reid Malenfant. You know me. And you know I’m an incorrigible space cadet. I – my name is . . . Where am I?

			Don’t worry about that for now.

			I bet I’m back in crew quarters at KSC, right? In my room. On the bed, under that big oil painting of Neil Armstrong shaking hands with Richard Nixon? 

			Don’t worry—

			Where’s Michael? My son, Michael? Is he safe? Does he know where I am?

			Michael can come to no harm.

			What the hell does that mean? Look, he’s a grown man, but he lost his mother to a space accident aged ten, and now—

			He is beyond harm. Believe me. You must concentrate on yourself.

			Myself? So . . . the mission’s over, right? What, am I emerging from some kind of bender? You’re fifty-nine years old, Malenfant, you should know better than to compete with those millennial fighter jocks. Though generally the Jack Daniel’s leaves me able to see, at least.

			That will come. The nanomeds—

			Nanomeds? What about the bird, Constitution? 

			Constitution. Yes. The space shuttle booster stage you were flying, before . . . Good, Colonel Malenfant. It’s good that you’re remembering that much.

			It is?

			It has been quite a challenge for us, you know.

			What has?

			Your treatment. 

			What treatment?

			One thing at a time. You know who you are. We have established that.

			My name is Reid Malenfant. And I know how I got here.

			You do?

			In general terms. I – how’s my pilot?

			Your pilot?

			Nicola Mott. I was commander of the Constitution, she was the pilot. Two-person crew. 

			British. 

			Mott is British. Spring chicken at forty-nine years old, ten years younger than me, and sharp as a tack and very experienced. Listen, she was in NASA a decade before I finally got in, and the agency in the nineties was a tough place to progress if you weren’t American, male and a pilot. But Nicola had fixated on the first flights of the shuttle when she was seven, eight, and had wanted to fly in space ever since. So she did. She migrated to the US, worked at McDonnell-Douglas on space station engineering, got into NASA, worked Mission Control, finally made it into the astronaut pool . . . You know, we have this saying in NASA: you train the new guy to be your replacement. Well, Nicola is no novice, but some day soon she’s going to be my replacement . . .

			Nicola.

			How is she?

			We can discuss that, Colonel Malenfant.

			Just Malenfant. What do I call you?

			Karla. Just Malenfant. Just Karla.

			Karla . . .

			Tell us how you got here.

			You want the long story, or the short?

			What, are you in a rush?

			. . . Was that a joke? Karla, I think we’ll get along fine, you and me.

			 

			OK. 

			The life story. 

			I got here through aeroplanes, and war, and science fiction. 

			I was a little kid in the sixties, remember. You had Fireball XL5 on Saturday morning TV, and Star Trek in prime time, and I devoured Wells and Clarke and Heinlein and all those other guys. 

			And there was space, of course. I was seventeen when the shuttle first flew, Armstrong riding atop Constitution, John Young commanding the orbiter, Fred Haise the booster plane . . . So there was all that going on. 

			And meanwhile my daddy first took me flying when I was three – so he said, I don’t remember that far back. I grew up knowing he’d been an aviator, though. Flew in Korea. And his father had flown in the Second World War. Went up in a P-51 Mustang against German jet planes. Hell of a thing. As a veteran too.

			So, eighteen years old, I made my first approach to NASA. I soon learned it was a long road ahead. Go to college, they said.

			My mother helped me find the right courses at Columbia U, and then I got a job with Sperry Engineering, who had a lot of contacts with the space programme. I was building a career, a profile.

			Then in the early eighties they announced the schedule for the Project Ares Mars mission, and I got all fired up again. Impatient, I guess. I tried NASA, again. Got nowhere.

			So I took a gamble and went back to college. Well, four of the first dozen Moon walkers had been to MIT. I went to Princeton, this was around 1982, because I knew O’Neill was teaching there. The space colonies guy – the High Frontier? Wow, he opened up my eyes to what you could do in space, once it became economical to get there in the first place. 

			We must have watched Silent Running like fifty times.

			I tried again for NASA. Bounced again. Turned out they wanted pilots more than dreamers at that stage.

			So, I would have made my father and grandfather proud, I joined the USAF. Served my time at the Air Force Academy at Colorado Springs. This was around 1984; I was twenty-four years old. Turned out I was a half-decent flyer.

			You became a military pilot.

			Eventually served in the second Gulf War. But by then I was married, to Emma. 

			Emma Stoney.

			Yeah. Emma Stoney. Always kept her own name, and damn right. She wasn’t your typical service wife of the time, and wouldn’t put up with the bum deal they got back then: low pay, moving the whole time, your husband overseas while you raise the kids in lousy military-base housing . . . We had grown up together, you know. Though she was ten years younger than me. We had met up again at a family wedding – her sister’s. And, after Michael was born, she turned out to be the first to join NASA, before me I mean. 

			She became a mission specialist.

			Yeah. She always blamed me for inspiring her. I was that bit older. But I guess her strategy was smarter than mine. She went to college and took geology and climatology and planetary studies – not flying and engineering. NASA is full of pilots and engineers, but it turned out to be short of people who could understand planets and moons. All of which put her in prime position when the Phobos flight came up.

			A flight planned to investigate the orbital anomalies.

			Yeah . . . Phobos, moon of Mars, was acting very strangely. It was apparently being dragged down towards the planet, like Skylab, like a low-altitude space station. But Mars’s air was too thin for that, Phobos should have been too massive – if it was solid all the way through . . . There had been strange, contradictory observations for decades, and even more contradictory theories. Then in the late eighties they sent a space probe that proved the orbital decay was real, and Carl Sagan and other people started arguing for a dedicated crewed mission. And Emma got a seat, and she deserved it, by damn.

			But by the time Emma left for Phobos you had become better known for your campaigns for private mining missions to the asteroids.

			My campaigns? That’s what I did, buddy. I even established a start-up, Bootstrap, Inc. I guess I had a kind of revelation. About how we should be thinking about space. And I know precisely when.

			Tell me.

			It came in 2003.

			Over Iraq. 

			 

			I was never a combat pilot. 

			I was flying tankers in the sky – well, that turned out to be a good preparation for my later career flying shuttle boosters. The KC-135 Stratotanker had not dissimilar handling characteristics to the booster, as a matter of fact, another big, heavy aeroplane. 

			It was a hell of a theatre. 

			I remember Baghdad from the air. You have to understand this was a sprawling, modern city, like LA or Houston. Whole neighbourhoods going black as the power systems failed. The air defences like flashbulbs popping off, and tracer fire, and the searchlights probing the sky like something out of the Second World War. And the cruise missiles going in, and our planes whizzing low, their bombs going off with yellow flashes. In the sky, SAM missiles leaving grey scribbles in the air – and here and there you would see black smoke where somebody had got taken out. You know, nothing prepares you for the sudden understanding that somewhere out there is another human actively trying to kill you. 

			But we weren’t front line. We were tanker jocks. Our main job was support. We flew in fuel for depleted pilots. You know how we do what we do? A mid-air rendezvous with the fighter coming in behind and a little below, and we drop a boom which the fighter pilot latches on to, following our lights to keep position. ‘Leaded or unleaded today, buddy?’

			But a subsidiary part of our function was spotting, as we flew around in the air over the combat zone, waiting for a customer. 

			And so I was a spotter when STS-445 was used to deliver a strike from orbit. 

			It was a DARPA experiment, really. Hell of a technical achievement. And hell of a sight, with a shuttle orbiter dropping down from space to drop a bunker-buster bomb slam on top of Saddam’s compound.

			But I came out of that thinking, you know, there have to be better ways to use space hardware than this. 

			Not only that, if we ever do get out to the planets, the energy we will wield then, if used in war, could amount to a self-inflicted extinction event. Do the maths. We had to get out into space, but peacefully. Even if I wasn’t going myself.

			So you quit the USAF—

			And kick-started Bootstrap, Inc.

			 

			I had the vision and the engineering contacts.

			And through the O’Neill people I met a guy called Frank J. Paulis. Younger than me, already an aerospace billionaire in his own right, but with dreams to do a lot more. He had plans he was pushing on NASA to send a mission to the solar focus, for instance, a point far out in space where gravity lensing would make it easier to pick up signals from aliens . . . He looked like John Belushi. You ever heard of him? Kind of dark, hulking. Acted like a Wall Street bruiser. But inside, he dreamed like Carl Sagan. 

			Paulis became the effective controller of Bootstrap, Inc., as well as the first big investor, with me as a kind of figurehead. And Paulis had great contacts of his own. He got in touch with Ann Reaves, the Shit Cola multi-billionaire. That was a time when the dot com boom was creating one super-rich baby boomer after another, but Reaves was one of the few who actually made stuff, as opposed to moving information around. And she had a dream of space. That was when we got to play with some serious money.

			Well, we moved fast in those first few years, the first decade of the new century. The shuttles were flying almost weekly, we had people on the Moon and Mars – but O’Neill had always argued that it was going to be cheap access to space that transformed the fortunes of mankind. Because then you would have industrialisation and colonisation, and an expansive future off the planet. The space shuttle was a wonderful system, but it had never been cheap. And that was our angle.

			So Paulis and I used Reaves’s seedcorn money to buy out an old Second World War airfield in the Mojave. Basically we were trying to build big, cheap, reusable boosters to undercut the shuttle. We even dredged the Atlantic for discarded engines from the Apollo-Saturn days, when they used to dump the burned-out rocket stages in the ocean. The engines were unusable, but a mine of parts and materials.

			We had a long-term plan. An income stream from solar-power satellites by 2020, by 2050 a working economy in space, by 2100 a space economy exceeding Earth’s. And in the meantime, if the Earth needed space support, for example for big geoengineering climate-fix programmes, we would be in a position to offer it.

			But in the short term we came up against bureaucratic snafus. NASA and the government were locked down by a cartel, a handful of suppliers, major corporations like Boeing and Lockheed Martin and Northrop Grumman, and they opposed us even being given licences to test-fire. And then there were the various outer space treaties that made it legally problematic to so much as look at an asteroid or a chunk of Moon rock as usable real estate. Space was the common heritage of mankind, they called it. 

			Funny you should mention that phrase . . .

			I mean, I had some sympathy for the position. But we were caught in a tangle between cynical corporate types and starry-eyed rock-huggers, it felt like. But we made progress, little by little, in those first years.

			And then, in 2004, Emma went to Phobos.

			 

			Her loss on that mission affected you badly.

			Didn’t it just. And Michael. 

			We were told about the loss, you know, by an astronaut who came to our home. He’d been assigned to interface with the family – a CACO they call it, Casualty Assistance Care Officer. NASA has an acronym for everything. Ours was an early Apollo Moonwalker, Joe Muldoon, who had worked with Emma. I was star-struck even while I was grieving. 

			We had a service back home, just the families. No body to bury, of course. They used a form of service appropriate if you are lost at sea. And then we had to go to Houston for a memorial there, and then Washington with the President and the families, and the astronauts flying the missing-man formation in their T-38 trainers. Just like they had for Armstrong, when he died on the Moon in ’69.

			We kind of grew apart in the aftermath. Michael and I, I mean. Of course I always supported him. He went to college, got into business administration. He planned a career in coal mining – expanding business, smart move, it looked like.

			I kept on working on the Bootstrap projects. But by then, you see, Emma, or her loss, or her magnificent quest, had changed my view on the public space programme. Or reinforced it. I figured I could maybe change things from within, rather than from without. And anyhow it would honour Emma’s memory.

			Or maybe that’s just rationalisation. Michael once told me that when I lost his mother, I lost my ability to dream. Bootstrap was nothing but a dream, at that point. And all I wanted after Emma was to fly stuff. Maybe he was right.

			Anyhow, that’s what I did. I distanced myself from Bootstrap and tried for NASA again. Won a place in the 2008 recruitment round. And so I ended up a glorified truck driver, flying Constitution . . . Where’s Nicola? 

			You asked that.

			And you didn’t answer. What the hell’s going on here? I still can’t see, you know.

			Try to stay calm.

			Calm? I was in a flat spin . . . I remember, the sparklers, I tried the sparklers when we . . .

			You’re remembering. Good. Take it in order, Malenfant. Just tell us about STS-719 as you experienced it. Tell us about your mission.

			Is this a debrief?

			You can call it that. In your own time, in your own words. You graduated from your training to join the booster pilot roster – you never flew all the way to orbit, did you? And so, in 2019, you were assigned to STS-719. 

			Tell me about the sparklers.

			 

			Yeah . . . Look, the sparklers are what we call the hydrogen burn igniters. 

			You got to imagine the space shuttle ready to launch on the pad, at Cape Canaveral. I take it you’ve seen it. You have the booster, an aerospace vehicle the size of a 747, with the orbiter, itself the size of a 707, piggybacking on its back. And the whole stack is tipped up vertically on Pad 39-A: two winged aircraft standing on their tails, mated belly to back, against the gantry.

			Our booster for the flight was Constitution, BV-102, the oldest in the fleet save for a glide-test prototype. And the orbiter was Advance, OV-106. Imagine it. Imagine sitting in the cockpit of that booster, ready for a ride into space, in a plane with the performance characteristics of the X-15, an experimental hypersonic rocketplane, but bigger than any passenger jet in the world.

			All the orbiters were named for exploration ships.

			Damn right. And that particular name was apt. The first Advance had been used as a rescue ship, it went after the Franklin expedition in the Arctic. And our Advance was the orbiter that flew the mission that saved Skylab, and made the shuttle programme famous. I watched that as an eighteen-year-old. Now, over forty years later, here I was carrying that same bird to orbit. 

			You were saying about the sparklers. The hydrogen burn igniters – correct?

			Yeah. I’m rambling.

			It’s a little technical. 

			Look, the shuttle booster craft has twelve rocket engines, twelve big bells, and during the fuelling process a lot of stray hydrogen can get trapped up there. Inside the bells themselves, I mean. So, ten seconds before launch, we use the sparklers to burn off all that excess, so when start-up comes you get a nice smooth burn. The sparklers, you see, are mounted on the booster itself.

			The sparkler system turned out to be significant in what followed.

			Yeah. You could say that. 

			I remember that long ride up the gantry, Mott and myself bound for the booster, plus eight crew for the orbiter for that flight. We’re in our suits of armour: medical sensors, pressure suit. Ours, the booster guys’, are heavy-duty, Lockheed manufacture. Tan-coloured. 

			Man, that booster is a brute when you ride up close past it. A delta-wing aircraft with a span of nearly a hundred and fifty feet. Fifty yards! Always looked like the damn thing would never get off the ground. But you should have seen some of the other designs the engineers had cooked up en route to this configuration. Such as, an orbiter with solid rocket boosters strapped to its belly. 

			But our bird is a veteran, of many successful flights just like this one. And it is a fine day. No sign of trouble. The boil-off plumes, hydrogen and oxygen, rising up to a blue Florida sky, and the groans and hisses of the hulls of the tanks, and the choppers buzzing overhead . . . I always felt like I didn’t want to board the craft, to hide away from all this spectacle.

			Anyhow, into the flight deck. 

			You understand the booster is like a regular aircraft but tipped up vertically, so we have to climb a little ladder up onto our cockpit in the nose, and then into our couches lying on our backs. We fix our harnesses and ankle restraints and helmets, and we get to work with the cue cards and checklists and the scrolling updates on the cabin screens. When the shuttle first flew, you know, the booster cabin had around two thousand switches, crusted in there like coral. But we know our way around, Nicola and me, both veterans of several flights.

			T minus seven minutes. The access arm retracts with a thump, and we’re stuck up there. Save for about five abort options, that is. The excess fuel and oxygen is boiling off. We give our aerosurfaces a last work-out; you can hear the flaps creak. 

			T minus thirty-one seconds and the computers take over. 

			Ten seconds, the sparklers.

			At six seconds there’s main engine start. And at that moment . . .

			Yes?

			There’s a bang.

			I look at Nicola, and she’s looking back at me. To us it felt like a shove in the back. We look at our displays, and the imagery of the burn that has already started at the base of the craft: the vapour plumes, the shock diamonds. Everything looks nominal, and launch control have got nothing to say. We let it ride.

			But you both felt it.

			Yeah. I guess the whole stack did . . .

			The event was not properly tracked in real time by the spacecraft’s systems, and the records show that afterwards it took some careful analysis to untangle what followed.

			The records? Where is this? Where am I? When is this? 

			The event, Malenfant. Let’s stick to the event.

			Yeah. But you know more than I do, right? So tell me.

			Very well. At ignition, there had been a minor flaw with one of the booster’s engine pumps. It delivered, only momentarily, an excess of fuel to its combustion chamber, and so one engine ignited with an excess impulse. After that the engine, in fact all the engines and pumps, ran smoothly. That extra impulse was the ‘bang’ you felt. The impulse showed up on launch control’s monitors, but there was no immediate evidence of harm, and – in the seconds she had to make an engine shutdown go/no-go decision – the flight controller for the day decided to let the launch proceed.

			But there was harm done, right? Evidence or not.

			Indeed. The whole shuttle stack – shuddered. The system was stressed. And, in the nose of the booster, at that moment, another undetected fault was triggered. A strut sheared.

			A strut?

			Supporting an oxidiser tank that served the booster’s attitude rockets—

			Known as the reaction control system. RCS.

			Yes. When the strut sheared, that tank was no longer held firmly. Later in the flight the tank would come loose entirely, and collide with a propellant feed, which it broke. The hydrogen peroxide leaked slowly. But—

			But there were consequences. We were going to need that RCS. One damn thing leads to another. Well, it all makes sense now.

			Tell us how it happened, for you.

			We soon forgot about that jolt. 

			All went well. 

			You know, it’s one hell of a ride. We clear the tower, and roll over, with that baby-bird orbiter still clinging to momma’s back. About a minute in we reach max q – maximum aerodynamic pressure, a combination of our increasing velocity and the thickness of the air, the maximum stress we’ll suffer. The engines throttle down. Through that we go supersonic, and the booster’s twelve big engines throttle back up to a hundred per cent, and the ride is as sweet as a nut. 

			Then comes separation.

			Already we’re running out of fuel; we’re about to become a glider, and no more use to the Advance. Around two and a half minutes from the pad, around forty miles high and forty miles downrange, we separate – there are explosive bolts that make the whole stack shudder – and we release that baby bird. Staging, we call it.

			Advance made it safely to orbit.

			Yeah, and we knew that. We followed the telemetry as they went through their own stages. After four minutes, at sixty-two miles, they’re officially in space. Engine cut-off when they’re in orbit a hundred and fifteen miles high, and they burn their orbital manoeuvring system engines to circularise their orbit.

			All of which was academic for you.

			Yeah. Because suddenly we are in an off-nominal situation. 

			Which is NASA-ese for emergency. 

			 

			Look, the staging comes at two hundred and thirty thousand feet, where there’s barely a trace of air, and we’re moving at Mach 12 – twelve times the speed of sound. Actually it’s a beautiful moment as we reach the top of our own trajectory, unpowered. Because we are in zero gravity ourselves, you see, falling, falling. Just a few seconds. 

			Then it’s back to work.

			We had been a rocket ship for three minutes; now we will be a hypersonic glider for around ten minutes, and then ninety minutes as a subsonic aircraft to home. We have two air-breathing engines on board, but they are useless until we get down into the thicker air.

			So you have to glide down.

			Shedding that excess velocity on the way. Right. But for me this is the fun part. Look, we’re falling away from the orbiter, and I’m flying my ship. I have my RHC – rotational hand controller, my joystick. I use this now to go into a ninety-degree roll. The idea is we go through a series of what we call S-turns, big wide swooping manoeuvres taking us down through the thickening atmosphere, all the while losing energy to friction with the air. Every minute we should shed a thousand miles per hour of velocity, twenty thousand feet in altitude. You can feel it, when it works, a tough deceleration pushing us down into our couches, side by side. 

			As we are that high, at the edge of the air, when I pull on that stick the bird responds using both the RCS system – our little attitude rockets, like she was a spacecraft in vacuum – and also the aerosurfaces, like she’s a regular aircraft. You get a mix of responses as you fall, with the RCS dominating at first but having less and less effect, and the aerosurfaces picking it up later, as the air thickens. Until we get deep enough for the air-breathing engines to cut in. 

			That’s the theory.

			Right. But now you tell me that all the time that damn RCS system, in the nose of the ship, had been leaking propellant. 

			At first all goes well. We’re down to a hundred and eighty thousand feet, cue another S-turn. A hundred and twelve thousand feet, we’re down to Mach 5, a mere five times the speed of sound. And that’s when the RCS system fails on me. Just like that. At the time I had no idea what happened.

			Now I know.

			Already we’re low enough for the thickening air to have a sensible effect, to push at us, but the RCS rockets still have a role to play. We wouldn’t have shut them down until we were down to forty-five thousand feet. But now we have lost them. 

			And as all this unravels I’m still taking her through the latest S-turn.

			The systems overcompensate for the loss of RCS.

			We go into a flat spin. 

			A flat spin?

			When the bird is more or less level but is spinning about a vertical axis, through her centre of gravity. Like a toy plane mounted on a pin in its belly. Nothing I do stops it, the aerosurfaces are jamming and making it worse, and the RCS is out. We’re too deep in the air for those baby rockets to make any difference now anyhow. 

			The spin increases and we get this eyeballs-out acceleration, and I can feel myself heading towards a blackout. I can’t even see how Mott is, I can’t turn my head. We’re both yelling.

			OK. I have seconds to figure it out. I have to stop the spin. We can’t eject until we’re steady. 

			But even then, even if we get out of the spin, I’m concerned about where the bird will come down. 

			She’s not designed to glide all the way home, remember. In the closing stages you put the booster into a pushdown – nose down towards the ground – so there’s a fast descent that forces air into the turbojets, the air-breathers, and you go into a controlled landing. She needs piloting home, and that controlled landing. 

			Because I can’t afford to let her crash. 

			This isn’t the Mojave, this isn’t Edwards Air Force Base where they flew the X-15s and you have nothing but sunshine and square miles of salt lake to come down on, as hard and as fast as you like. We are heading for a runway at the Kennedy Space Center, where we launched from. That’s the whole point of the shuttle system, so the booster can be refurbished and made ready for the next mission, within weeks, days even. 

			Even as we spin I can see the Space Coast, sixty or seventy miles of development, all those pads and rockets and facilities. I can see the Vehicle Assembly Building, a box you could put the Great Pyramid inside. Not to mention the glitter from car windshields, lines of them, tracing out the roads. We launch twenty times a year, but even so every single flight attracts the sightseers. 

			I can see the contrails of the NASA chase planes, and I see the choppers in the air, USAF birds with PJs on board, para-rescue jumpers, ready to come flying out to retrieve me wherever, however I come down. They’re here to save me after the crash. 

			But I can’t crash. Not here.

			I have simple priorities. Get Nicola out of there. Get enough control of the ship to bring her down somewhere safe, away from the space centre, the freeways – the ocean as a last resort. Oh, and finally, save my own life.

			But you can’t do any of that while the booster is in its flat spin.

			I tried – I don’t remember clearly – I guess I tried everything I could think of, in the book and outside it, to stop that damn spin. Until I found something that worked.

			The sparklers.

			Right. Look, our main rocket engines aren’t designed to be restarted, not in flight. And we had no fuel left anyhow. Nothing in our big internal hydrogen tanks but vapour. But – I wondered if that vapour might be enough.

			You see, I know I can blow the tanks to release vapour; I know I can use the sparklers to burn it off. This is one of a set of last-resort options we rehearsed in the simulators, if you ever found yourself coming down with a leaking tank or whatnot. Maybe that one big jolt of exploding vapour would be enough to knock us out of the spin.

			We’re still spinning. My vision is surrounded by blackness. Every time I move my arms I fight against the spin. But I do it anyhow. I find the right screen and bring up a couple of contingency routines. 

			Forty thousand feet. I set up the command sequence. No time to check it.

			Thirty thousand feet. 

			I key in the initiating command. 

			Blam. Another mighty kick in the backside; the whole stack shudders.

			But that big fat impulse, off-axis from the rotation, does indeed drive us out of the spin. We’re still tumbling, but for now – I drag at the stick – I can get us level again. Just for a few seconds, maybe. It’s enough to get us turned, our nose pointing out to sea. 

			I think Nicola has blacked out. 

			Twenty thousand feet. Fifteen, twelve. 

			But now I can feel that darn flat spin building up again. Before it gets too far I reach over, and down, and pull the lever that initiates Mott’s ejector seat. The cabin roof blows off; she goes flying into the air on a billow of superhot smoke. But that seat worked when it needed to. Good solid engineering by Lockheed, God bless them.

			Already you were burned, then. Your own person, I mean. By the ejector-seat rockets. Going up right beside you—

			Hell, yes. 

			You could have ejected too—

			No dice. 

			I kept trying.

			You kept trying. You had already saved Cape Canaveral. Thousands of lives, probably. You had done all you could to save Nicola Mott.

			Ah. From which I surmise she did not survive the ejection.

			I’m sorry you had to learn that now. That was clumsy of me. But even after you knew you couldn’t escape yourself, you stayed in the cockpit, trying one option after another, trying to control the ship. And the record shows you were calling down reports to Mission Control in Houston, all the way in.

			That was for the debrief later. The more information you give the controllers, the better the chance of avoiding the same screw-up in future.

			A debrief you didn’t expect to live to see.

			No. I didn’t expect to live. I know how hard water can be.

			So. 

			That’s all I remember.

			What happened next?

			 

			You did survive the impact. 

			But there was a fire. Possibly caused by the leaked attitude-thruster fuel spilling out of the nose.

			How about that? That damn leaky RCS! Got me two ways, then.

			You were retrieved. Quickly, in fact. And you were found alive. But badly burned.

			How badly? I still can’t see. My eyes . . . Tell me. Look, I pilot experimental aeroplanes; I’ve seen burns victims.

			Tell me the worst you have seen.

			Crash victim, at Edwards Air Force Base. A pilot. Burned all over. Skin blackish-brown, greasy, like a – a burned Thanksgiving roast. Everything burned off. The clothes, the hair, the ears, the hands and feet – the face, Jeez. And arms and legs kind of wizened and dried out and bent at the elbows and knees . . .

			Like that.

			Shit.

			You survived. But you couldn’t be saved. At the time.

			At the time?

			It was an Air Force team that retrieved you. Stabilised you as best they could. You were taken straight to a covert facility.

			Covert?

			Attached to the surveillance centre that the USAF then operated, at Lockheed’s plant at Sunnyvale. 

			All very high tech, then.

			You were one of their own – the USAF’s own, as well as NASA’s. And now, you hadn’t saved your ship, but you’d saved the Cape, and almost saved your co-pilot—

			Pilot. Shuttle boosters and orbiters have commanders and pilots, not co-pilots.

			Understood. In the few minutes of your flight you had become, aside from the Mars pioneers, probably the highest-profile astronaut since the shuttle crew that saved Skylab in 1978. And as far as the public was concerned it probably didn’t do any harm that you pulled your stunt almost exactly fifty years after Aldrin and Collins had heroically returned from the Moon without their commander.

			Hmm. So the Air Force took me under its blue wing. Into this super-hospital you’re talking about.

			As I said, they couldn’t save you, Malenfant. Instead they – froze you. Until medical facilities had advanced to the point where—

			Listen, Karla. No more head-shrink shilly-shallying. Just tell me. Where am I? . . .

			Colonel Malenfant. Welcome to the twenty-fifth century.

			The twenty-fifth. 

			Take a moment to absorb that, Malenfant. Yes, this is the twenty-fifth century. To be precise—

			Why did you wake me? Why now?

			Because Emma—

			Emma? Who died at Phobos in 2005?

			Because Emma has asked for your help.
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			He thought he slept.

			He thought he woke.

			He opened his eyes. This time it worked.

			A grey surface before him. No, above him. Shining with a soft, sourceless light. Curving over him, like he was in some kind of all-body scanner. 

			Medical equipment. Had to be. Was he still in hospital, then?

			He raised his head. Thumped his brow on a surface only centimetres above him. 

			‘Great start, Malenfant,’ he said, resting back.

			His own voice was subdued, soft, as if he was in some anechoic chamber. He heard it, though, heard his words, a physical sensation. Unlike the oddly disembodied speech he had exchanged with Karla before. And his forehead ached subtly where he had thumped it on the surface above. 

			He was real again. 

			He had a wider sense of his body too, he realised now. The heaviness of it, the mass. He tried to move around. Felt the weight as he lifted his arms, shifted his legs. The rustle of some loose, papery cloth over him, like a hospital gown. The odd twinge of discomfort, such as in the shoulder he’d dislocated playing college football, an injury that had come back to haunt him in his fifties. Well, you had to expect it.

			You had to expect a lot worse, in fact, when you went through a shuttle crash. As he remembered now, in unpleasant, vivid detail.

			‘And I remember you, Karla,’ he said now. 

			It was like a dream, thinking back. His debrief. The voice that had seemed to surround him, a warm bath of words. But he had lacked this sense of physicality. Of embeddedness. Like he had been floating in some sensory-deprivation tank. Anaesthetised, maybe, so he couldn’t feel his body at all. Even the deep inner senses: even proprioception – a long word every astronaut had to learn before being launched into microgravity, meaning the sense of one’s own body, its position in space, the relative positioning of its parts – even that had been lacking.

			‘Well, I feel it all now,’ he murmured. ‘I’m back. I guess. Karla? Karla. You still there?’ 

			There was no reply. 

			He lifted his hands to that neutral, neither hot nor cold lid just centimetres above his nose. He pressed, not too hard. No dice. 

			Deliberately he dropped his hands. Took deep breaths, yoga breaths, filling the belly. ‘Been in tight corners before,’ he told himself. ‘Claustrophobic spaces. The time Mott and I went through that underwater retrieval exercise.’ It had been a mocked-up shuttle booster cabin on the bed of the ocean off Guantanamo, and the search-and-rescue guys were three hours late finding them. Or so they claimed. ‘Got through that, Nicola, didn’t we? Got through that, get through this. Right?’ He raised his hands again, deliberately drew them back before touching the lid. ‘But right now, whoever’s listening, I think I’d like to get out of this oven. This turkey is roasted, OK?’

			There was a crack, a soft sigh as of air pressure equalising – Malenfant felt a subtle cooling – and the lid lifted back. In that first moment, Malenfant glimpsed a clear white light. As if he was being born.

			Then he made out a clean-looking, uncluttered room, what looked like monitor screens on the walls.

			And a face over him, a man’s face, neither young nor old – thirtyish? Clean shaven, scalp bare. He smiled down. ‘Thought you would never ask. We have to be sure you’re ready, you see. The emergence from a coldsleep pod can be disconcerting. You have to really want to come out.’

			‘I . . . My name is Reid Malenfant. Do you know me?’

			‘No. But I hope to get to know you.’ A calm, clear voice, with what Malenfant might have called a mid-Atlantic accent: like American urban east coast, but softened.

			‘Karla?’

			The smile broadened. ‘Not Karla. I’m sure she will send her regards from the Moon when she knows you’re awake at last. And you have your message from Emma Stoney, of course. We have a copy here.’

			Malenfant tried to process all that. Too much information, in a couple of sentences. ‘I was on the Moon? . . .’

			‘Certainly. In a coldsleep facility under a mountain called Pico, which—’

			‘Never mind.’ Bewildered, he put that aside. ‘Emma? We need to talk about that. Basically it’s impossible.’

			‘One thing at a time. My name is Bartholomew. Which is, not coincidentally, derived from the name of this hospital, here in London.’

			‘London? London, England? Look—’ Malenfant began to struggle, tried to move. He felt leaden, weighed down.

			‘I’d take it easy if I were you.’

			Malenfant didn’t take it easy. He sat straight up, the room spun, the world receded from him with a golden light and a clamour of bells.

			And he collapsed back down in a dead faint.

			 

			When he came back, he found himself in a wheelchair. Some kind of dressing gown on him, heavy and warm. Soft shoes on his sockless feet, like slippers.

			The room was dominated by a big tank, connected to ancillary equipment that hummed softly. An open lid. It was indeed like a medical scanner, he saw now. That soft blue light within. 

			‘So that’s the box I came in.’ His voice was a scratch.

			Bartholomew was sitting in an upright chair, watching him. He wore a practical-looking green uniform: trousers, a loose, short-sleeved tunic. There was one other person in the room, a woman, young, sitting on another chair. She wore a kind of coverall of what looked like wool, dyed deep brown. She was staring wide-eyed at Malenfant. She was pale, he saw, with dark hair cut short.

			Malenfant felt profoundly embarrassed to have put on the display he had, in front of an audience.

			Bartholomew came over, picking up a cup of some liquid on the way. ‘Drink this.’

			Malenfant took the cup, expecting plastic; it was some kind of ceramic. The broth looked like chicken soup. When he sipped, it tasted of potatoes, greens.

			There was a clock on the wall showing what looked like twenty-four-hour time. It was a little after thirteen hundred. And what looked like a calendar, with two dates, or numbers anyhow: 

			 

			AD 2469

			2 February 

			Minus 928

			 

			AD 2469. The twenty-fifth century, as advertised.

			He glanced at Bartholomew, the young woman. ‘I guess I have a lot of questions.’

			Bartholomew shrugged. 

			The woman said, ‘Start where you like, Mister Reid. We’re here to help you. Both of us.’

			‘Thanks. But my name is Reid Malenfant. It would be more correct to call me “Mister Malenfant”.’

			She nodded. ‘Ah. Of course. Your family names came last. All right. Mister Malenfant.’

			‘Except that I am – was? – a colonel in the US Air Force.’

			She frowned. ‘I thought you were an astronaut.’

			‘Well, I was in NASA’s astronaut corps, but strictly speaking I was never an astronaut. I flew shuttle booster stages that never got to orbit. So I never flew in space.’

			Bartholomew grinned. ‘Well, you have now.’

			‘Right. The Moon. Karla. That’s something we need to talk about, right? But for now – look, I’m an astronaut with NASA, and a flyer with the Air Force, and a colonel. So—’

			‘I should call you Colonel Malenfant.’ 

			‘Just Malenfant.’

			‘Now I am confused.’

			‘Everybody calls me Malenfant. Even my wife does. Or did. Before she died. Except’ – and he faced Bartholomew – ‘Karla told me there was a message for me. And so did you. From her. That’s impossible. She died in 2005. Today’s date . . .’ He looked at the display on the wall. ‘My booster crash happened in the year 2019 . . .’

			Bartholomew nodded. ‘You’re guessing about the date, and you’re guessing right. That’s why we hang a calendar on the wall, so patients like you, reviving, can take in such information at their own pace. Today’s date is 2469. I looked up your calendars, to make sure the date format would make sense. We do still count the years according to the old Christian calendar, though we generally don’t say “AD” any more.’ He smiled brightly. ‘So that’s one thing that should make sense to you, at least.’

			Malenfant grunted. Except, he thought, that I’m about four hundred and fifty years out of time.

			One thing at a time, Malenfant.

			He looked again at the display. ‘And the second number – a minus?’

			The woman smiled brightly. ‘I looked up your era as well. Your astronaut jargon. I think you’d call that a countdown clock, Mister – umm, Malenfant.’

			‘A countdown? Minus nine hundred and twenty-eight. Nine hundred and twenty-eight what? Hours, days?’

			‘Years,’ Bartholomew said gently. ‘Nine hundred and some years, Malenfant.’

			‘Until – what, AD 3397? Then what?’

			‘Then the Destroyer.’

			That meant nothing. 

			But it didn’t sound good.

			 

			‘We aren’t handling this very well, are we?’ The woman stood up, and went to a wall unit to fetch another cup of broth. Then she walked over to Malenfant, took his empty cup, handed him the fresh one. ‘Drink some more of this.’

			She wore a plain, bronze bangle on her wrist, she saw. He took the cup, sipped it. The broth tasted the same, and he felt oddly, illogically relieved. One bit of continuity, from one moment to the next: one tiny corner of this reality made sense.

			In the background Bartholomew, who Malenfant had tentatively labelled as a nurse, sat quietly, watching, still. Very still, Malenfant thought, and that seemed a little eerie.

			The woman pulled her chair over to Malenfant’s, sat before him, leaning, hands folded in her lap, her face intent. Maybe she sensed his disorientation, he thought. 

			‘I realise I haven’t told you my name.’ She plucked at her garment, at hand-stitched cotton and wool, a trace of nervousness. ‘It’s all such a jumble, isn’t it? For us, as well as you.’

			‘That’s true,’ Bartholomew called now. ‘You’re by far the oldest coldsleeper I’ve ever had to treat. Not to mention the most famous. Every case is unique, but yours took a lot of research, even experimental trials, before you could be safely brought back.’

			Malenfant tried to take that in. ‘I . . . Thank you.’

			Bartholomew grinned. ‘Well, it’s not as if I have anything else to do.’

			Which was an odd reply, another dangling thread, but Malenfant ignored it and focused on the woman. ‘Your name,’ he prompted.

			‘Yes. Sorry. My name is Greggson Deirdra. Umm, I guess you would say it as Deirdra Greggson.’

			‘Greggson Deirdra,’ he repeated, committing the name firmly to memory. He had an intuition he was going to need allies in what was evidently a strange new world. ‘Nice name. I knew a Deirdre once.’

			‘I chose the name myself,’ she said brightly. ‘It means wanderer. It was confirmed five years ago, on my twelfth birthday. The whole town was there.’

			Malenfant filed that away too. She was younger than she looked, then. ‘OK. And are you a wanderer, Deirdra?’

			‘I guess so. The name felt right to me. My parents always said I was restless, even as a child. Oh, I would finish the jobs I had to do. Chores, and my schoolwork, and the town projects. I’ve done well at school, I guess. But in my spare time I always had trouble sticking at stuff. I never really liked to play, my mother said. I was always looking for projects.’

			‘And what are you doing here?’ He glanced over at Bartholomew. ‘I’m guessing he is a nurse. But you . . .’

			‘I volunteered. Every sleeper, when they come out of the coldsleep pods, needs a companion. Especially if their sleep has been long—’

			‘And, like I said,’ Bartholomew put in, ‘nobody has slept as long as you have, Malenfant. As far as we know.’

			‘I’m not surprised, since we didn’t even have “coldsleep pods” in 2019. Or at least, not that I knew about.’

			Deirdra said, ‘When I read about your case, I was just intrigued. I mean, you will need somebody sensible to show you around.’

			He grunted. ‘How to use the food replicators and the transmat pads?’

			She looked baffled. ‘I’ve never heard of transmat pads.’

			Bartholomew grinned. ‘Don’t worry about it. He’s teasing you. Those are pop-culture references that were dated even when he crashed his spaceship, probably.’

			Malenfant studied him. ‘I’m impressed you know that. And even the phrase, “pop culture”.’

			Bartholomew shrugged. ‘Looked it up.’

			But he had just been sitting in his chair the whole time, motionless as far as Malenfant could tell. He hadn’t looked up a damn thing, visibly. Malenfant filed that away. Another clue about this new world, and the people in it: this was evidently an environment drenched in smartness.

			And he filed away the observation, too, that Deirdra had not denied hearing of food replicators. It felt like a minor victory, if a scattershot one.

			He turned back to Deirdra. ‘So you volunteered to be my . . . helper.’

			Bartholomew said, ‘Call her a guide. You don’t need a helper. You’re not ill, Malenfant. The coldsleep pod wouldn’t have released you unless you were healthy enough to function.’

			He thought that over. ‘Yet I fainted when I sat up.’ He took an inventory. ‘I have a few aches and pains. My old shoulder injury—’

			‘What do you expect, Malenfant? You went in there a broken fifty-nine-year-old man, and you’ve come out of it a fixed fifty-nine-year-old man. All we could do was put you back the way you were.’

			Malenfant grinned at Deirdra. ‘Kind of sharp for a nurse, isn’t he?’

			‘I’m sure he’s good at his job.’

			Bartholomew laughed. ‘A ringing endorsement.’

			Malenfant growled, ‘OK, a guide. Look, I’m very grateful. But I am a man four centuries out of time. Call me Captain America.’

			Another puzzled frown from Deirdra. ‘Who?’

			Bartholomew called, ‘More long-lost pop culture, Malenfant?’ 

			‘Frank Poole. Miles Monroe. Rip van Winkle, then. I guess I’m going to need a lot of guidance. I know – nothing – about the world out there. Beyond these four walls, in fact.’

			‘Nothing?’

			‘Well, Bartholomew here told me I’m in a hospital of the same name as him, in London.’

			She brightened. ‘Well, there you go. You are in London. At the bottom of the Thames Bay.’

			Malenfant did a double-take. ‘The Thames used to be a river. I’m under the sea?’

			Bartholomew said, ‘One thing at a time, Malenfant.’

			‘OK. Well, at least I can understand you. Your language hasn’t, umm, evolved so much as that.’

			Bartholomew and Deirdra shared a glance. 

			Bartholomew said gently. ‘I wouldn’t take too much comfort from that, Malenfant. You are getting a lot of help with translation.’

			Malenfant felt oddly crestfallen. That smart environment again. ‘Never mind. Look, Deirdra, my point is that I suspect I’m going to need a lot of support. You surely have your own life to lead, and this will eat a big chunk of it.’ He shook his head. ‘Where are you with your schooling, for instance? Are you at college?’

			She looked unsure, and again glanced over her shoulder at Bartholomew, who shrugged. 

			‘It’s different now,’ Bartholomew said. ‘There’s a lot more of what you would have called home schooling, I think.’

			‘But can you afford to take the time out?’

			Again she looked unsure. ‘You’re kind of asking questions that don’t make sense. Well, I suppose that’s the point – why you need me in the first place. I can take all the time I want at my studies. My whole life, if I like. And working with you will be a study in itself. In a way.’

			‘Yeah. Grumpy Old Bastards 101. But what about your future plans? What about work?’

			Again she looked confused.

			Bartholomew put in, ‘Deirdra, you have to remember he doesn’t know what a stipend is, even. They didn’t have that system in his day.’

			Her eyes widened. ‘Oh, right. I think I imagined the system went further back than that. So even in the early twenty-first century—’

			‘Yep. Basically, people had to work to stay alive, to eat. In Malenfant’s home nation most people were whole economic levels away from it being as stark as that, but that was the underlying truth.’

			She smiled. ‘This is going to be so fascinating, Malenfant.’

			He felt a mixture of flattery and unease. ‘I’m not some old book for you to study, you know.’

			‘I understand that.’ 

			Impulsively, Deirdra took Malenfant’s hands in hers. She was young; her hands were soft, warm, but strong. By contrast his own skin felt tough, leathery. The physical contact shook him, oddly – it was the first time, it occurred to him, that he had been touched, while he had been conscious anyhow, since emerging from the pod.

			Deirdra said, ‘We have a lot to learn, you and I. You must feel completely lost. But the very first thing you do is to think about me, to express concern about the impact you might have on me, on my life. I think that shows you are a decent person, Malenfant. Unselfish.’

			‘I . . . well, thanks. Not as decent as you, evidently.’

			‘I’ve thought it through before making my decision to come here, to see you.’

			Bartholomew coughed. ‘That’s all fine. But you will have to convince your mother of that, Deirdra. Who has been in contact.’

			Deirdra looked exasperated. ‘Already?’

			‘Along with Prefect Morrel, yes.’ He spread his hands. ‘Look, I had to alert them when Malenfant finally woke. They’re going to have to meet him themselves.’

			‘Ah.’ Malenfant drew back, releasing Deirdra’s hands. ‘So there are impacts on your life after all. Your folks aren’t sure about this, right? And the cops too – what was the word you used, prefect?’

			‘Prefects aren’t cops, in the sense you mean,’ Bartholomew said. ‘They are all temporary volunteers, for one thing. But they are the nearest we have.’

			‘So what is it your mother is concerned about? Is it your schooling?’

			‘No.’ She seemed irritated, frustrated. 

			He was left baffled again, trying to feel his way into a future society of which he had no knowledge whatsoever. ‘Then what harm might it do? What harm can I do?’ 

			Bartholomew said, ‘I can give you a hint.’

			‘What hint?’

			And Bartholomew pointed up at the wall. 

			The countdown clock. It was as if Malenfant had forgotten that key, chilling detail. The Destroyer. 

			He faced the others grimly. ‘Then, while we have time, before the feds get here, let’s talk.’
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			Deirdra fetched him another cup of broth and a cup of water for herself, and sat back down before him. ‘OK. Let’s talk.’

			Where to begin?

			‘Look – the last I remember, of my old life, is wrestling the wreck of the Constitution away from the Cape Canaveral facilities.’

			‘And you did it, Malenfant,’ Deirdra said. ‘The most famous thing you ever did – that was easy to research. And Canaveral is still there. Behind the sea wall, of course.’

			‘A sea wall? Park that. OK. So they scraped me up.’

			Bartholomew barked laughter. ‘Pretty much.’ 

			Deirdra was frowning again. ‘You said you didn’t have coldsleep pods back then?’

			Bartholomew slapped the hide of the machine which had, Malenfant reflected, so recently spat him out. ‘I looked that up too. Not like these, no. But the doctors of the day were well aware of the effect of cold on the body. Had been for centuries. “No one is dead until they are warm and dead” – that summed it up. And they were beginning to experiment with the technology – primitive cryogenics, essentially – especially in the context of the space programmes of the day. Even for a mission of a few months, to Mars or Jupiter say, to be able to freeze your crew, or most of them, would reduce the strain on your spacecraft’s plumbing considerably.’

			Deirdra nodded. ‘I guess all this was before the Homeward movement.’

			Homeward. Malenfant didn’t like the sound of that. Park that. 

			‘I do know the last deep-space missions were the Last Small Step flights. Stunts, really. And the furthest anybody got was to Persephone—’

			‘Whoa,’ Malenfant said. ‘I never heard of that.’

			Bartholomew looked briefly abstracted, as if hearing distant voices. ‘You would not have. Ninth major planet from the Sun, discovered in the late twenty-first century. A thousand times as far from the Sun as the Earth.’

			Malenfant felt pleased, in a theoretical kind of way, to have it confirmed that such discoveries had continued after his own time. Persephone. What kind of world must it be, out in the dark?

			But Bartholomew’s topic was still coldsleep. ‘Soon after your time the technology was developed for the general health market – the wealthy end, anyhow. The idea being to preserve an untreatable patient until medical techniques advanced enough to make recovery plausible. It was a kind of fad in the time of Peak Data, when people still believed in progress, in a better future. London, Bart’s – this hospital – became a significant centre. Which was why you were initially moved here from the US facilities, Malenfant.’

			‘So how come I ended up on the Moon?’

			‘Safe haven,’ Bartholomew said. ‘That was a century later, Malenfant. A century after your accident. You were sleeping through history. By then things were changing fast – soon after that, the coastal cities were being abandoned. London, in particular.’ He eyed Malenfant. ‘I keep forgetting you know none of this.’

			‘I’ll catch up. Keep talking.’

			‘So, for those who could afford it, caches were established on the Moon. A safe, stable environment. Well, after Homeward, the Planetary AIs took over the Moon colonies, and Mars, Venus, Mercury, of course.’

			The Planetary AIs?

			‘But they preserved any human colonies until they could be evacuated – and on the Moon they kept open the coldsleep vaults. Where you, Malenfant, were slumbering peacefully. The AIs aren’t human, but they are evidently humane. And that was essential, of course, during the Chaos. 

			‘After Common Heritage got things stabilised – oh, maybe a century ago – contact with the Moon was re-established. And every so often some of the sleeper pods are shipped back to Earth. We work closely with the AIs on this – which is why tests were run on you on the Moon, Malenfant. Which you seem to remember.’

			‘Tests, you say. By Karla. It was like a conversation. I thought it was a conversation.’

			‘So it was, in a way.’

			‘Common Heritage.’

			‘What about it?’

			‘Karla said it was funny I should happen to use that phrase. It’s the name of some kind of government, right? And Karla is – what? One of the Planetary AIs? I thought she was some kind of therapist. Probably appointed by NASA.’

			Bartholomew shrugged. 

			Malenfant had the sudden intuition that he might have to talk to Karla some more. Maybe there was stuff a Moon-based AI would know that he wouldn’t find down here, on a much-transformed Earth. 

			Maybe he would have to go back to the Moon, then, he thought vaguely. 

			But if this ‘Homeward’ thing had been what it sounded like, some kind of shut-down of the space programmes, getting to the Moon might be problematic. Still, his carcass had been shipped down here somehow. And if that was so, there had to be a way to get back again. 

			He stowed that, and tried to focus on the present.

			Deirdra was saying, ‘Malenfant, a lot of the sleepers were children. They were all, every one of them, cherished enough by somebody to be put into a vault like this. Generally at huge expense.’

			‘And they are revived according to – what? Medical capability?’

			Bartholomew shrugged. ‘Essentially. Why, here we are in drowned London, which ought to give you a clue about the scarcity of the facilities.’

			‘But you chose to use those facilities to save me,’ Malenfant said. ‘Why? And why now? If I’m famous, I guess I’ve been famous for four hundred years.’

			Bartholomew took on an expression of professional concern. ‘You know why. The message from Emma.’

			‘Ah.’

			 

			Deirdra looked at Malenfant, wide-eyed. ‘Who is Emma?’

			‘Emma Stoney. She is – was – my wife.’

			‘Oh.’ Her voice was small. ‘I’m sorry. I didn’t know about that.’

			‘Privacy, Deirdra,’ Bartholomew said gently. ‘If Malenfant hadn’t wanted to work with you—’

			‘It’s fine,’ Malenfant said.

			Deirdra was still staring at him. ‘Your wife? And you lost her, you left her behind when you got frozen?’

			‘No,’ he said, with patience, but it took him an effort. This kid wasn’t to know. ‘Long story. And a complicated one . . . Michael.’ He looked at Bartholomew in a kind of horror that he had forgotten to ask, before now. ‘Our son. My son with Emma. What happened to Michael? Did he have kids, descendants? . . . I did ask Karla. I think . . .’

			‘I can’t tell you that,’ Bartholomew said. ‘It’s complicated.’

			‘But—’ But he’s my son. Park that too, Malenfant. ‘Never mind. For now. Look, Deirdra – Emma was in NASA too. The space agency. There was some kind of puzzle with Phobos. Moon of Mars, right? So NASA mounted a hasty reconnaissance mission. Turned out it was easier to send a dedicated mission from Earth to that dumb little moon than to have the Mars base colonists do it from the ground. And Emma was on that mission. Well, in June 2005 her ship reached Phobos, and—’

			‘And was lost,’ Bartholomew said simply. 

			‘Nobody knew what had happened. There was no meaningful data . . . I had a hell of a time explaining to Michael; he was only ten years old. Anyhow that led me to join NASA myself, belatedly, three years later. It was what she would have wanted, I thought.’

			They were both staring at him. 

			‘Emma is dead,’ Malenfant said firmly. ‘She died even before I got thrown into the freezer. So she can’t be sending me messages now.’ He turned on Bartholomew. ‘Yet that’s what Karla told me. That’s the reason I was revived now, is it? But it can’t be her. It’s impossible.’

			Bartholomew smiled. ‘As impossible as you surviving a spaceship crash, and four centuries in a sleeper tank?’

			And Deirdra put in, ‘As impossible as the dreams you had, Malenfant? I read up about you – the biographies, such as they are. It was difficult, the language is so quaint. Voices from a different age . . . Dreams of expanding the human presence in space beyond the Solar System, to the stars . . .’ 

			She sounded moved. Entranced, even. Malenfant stared at her in surprise. ‘Maybe,’ he said. ‘But, I’m guessing, those dreams didn’t come true. Right? If this Homeward programme you spoke of was what it sounded like.’

			Bartholomew said, ‘People discovered they belonged on Earth. Space was impossible, as a realm for extended survival. People evolved on Earth, and that’s where they need to stay. As was realised, belatedly. You can look it all up.’

			Malenfant winced. ‘In the history books, right? Where I will find my name, alongside the names of a bunch of dead people I used to know.’

			Deirdra seemed pained. ‘But the dreams, Malenfant. The dreams were magnificent.’

			Bartholomew stood and walked smoothly to Malenfant’s side. ‘Maybe they were. But I’ll tell you what else is impossible, and that’s for you to do any more today, Malenfant. Besides, this conversation is getting a little too . . . wide-ranging. Let’s get you to bed – a bed without a lid this time. The ward is just through this door. Deirdra, maybe you could put off your mother for a few more days. I’ll give you a medical authority slip if you need it.’

			She stood. ‘I’ll let you know. My mother is pretty reasonable, really. I’ll see you soon, Malenfant.’ 

			 

			When she had gone, Malenfant stood, still feeling groggy, and leaned on the arm Bartholomew offered. ‘I feel like I could eat steak and French fries. And a pile of pancakes on the side.’

			‘Your stomach would probably disintegrate. Baby steps, Malenfant.’

			‘Baby steps, sure. That is the kind of thing a nurse would say. This place is pretty much automated, isn’t it? You know, even in my day we had a lot of AI in medicine. Smart diagnostic programs. Even some surgical procedures were automated. But you could never replace a nurse with a robot. Right? The human touch.’

			‘If you say so, Malenfant,’ Bartholomew said. But he winked. ‘Just through this door . . .’

			‘OK. I’ll be good. But do one thing for me.’

			‘What?’

			‘Play me Emma’s message. Before you put me to sleep again. It was meant for me, correct? So I have the right.’ With one hand, he gripped Bartholomew’s arm as hard as he could. He met extraordinary resistance, like Bartholomew was wearing skin-tight armour, but he pressed even so. ‘You said you have a copy here, yes? I have the right . . .’
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			This is Emma Stoney. NASA astronaut. The date is – well, hell, I have my mission clock but that means nothing now, I don’t know the date. Nothing makes sense since we emerged from our trial descent into Phobos. The ship, the hab module, is gone. We can’t pick up anything from Earth. 

			Damn it, Jupiter is in the wrong place, and from Martian orbit you can’t miss Jupiter, believe me. I don’t know the date, I don’t know the time.

			Come on, Stoney, be professional. What do you know?

			I know our ship, thrown together to go inspect the Phobos secular-descent anomaly, is – was – called Timor. The mission was international, cooperative. Even before we crew had begun training, there had been preparatory launches. Three heavy-lift Energias, up from Baikonur, lifting fuel tanks and our cargo module up to the Bilateral Space Station, where it was assembled and fired off. Safely delivered to Martian orbit, waiting for us, with supplies, fuel for the return flight – all in place before we even left the Earth. 

			Then three more Energias to haul up the components of our mission, the propellant tanks and injection stages, our hab module – a beefed-up BSS module – and the experimental little lander craft, just an open frame really, that we would use to explore Phobos. 

			We crew were lifted by space shuttle orbiter Endeavour, flight STS-89.

			We left Earth orbit on 21 November 2004. Two Americans, one Russian. My companions were Tom Lamb, once a Moonwalker, and Arkady Berezovoy, very experienced cosmonaut. We arrived in Martian orbit 3 June 2005. We should have departed for Earth on 1 September 2005. Well, we didn’t. And the date today is – was, according to my mission calendar anyhow – 14 June 2006. 

			And this is a message for Reid Malenfant. If you can hear this, come get me . . . If anybody can, you can. I don’t know why I believe that, but I do—

			 

			That was all, before it was drowned in static.

			And it made no sense. The dates sounded right, but that was about all. 

			Emma’s mission had been crewed by Americans, not a mixed Russian–American crew. 

			The heavy lifting to Earth orbit had been made, not by some Russian booster, but by Saturn V derivatives, America’s workhorse since the 1960s.

			The space station was called Freedom. Not the Bilateral Space Station. 

			There was no shuttle orbiter called Endeavour.

			Not even that mission name made any sense. Timor.

			And how the hell could she be here, now, reporting from Phobos, more than four centuries after she flew?

			He listened to the message again, with mounting disbelief. And a deep, fundamental, existential fear. Yet – he knew the voice – even though it couldn’t possibly be—

			It was her.
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			Bartholomew insisted on keeping Malenfant in his undersea-hospital shelter for a full week, before releasing him into the wider world. No more visitors for now, he said. Not even Greggson Deirdra, whose brave visit to a near-death four-hundred-year-old relic Malenfant retrospectively found oddly moving. It was all about recuperation, Bartholomew said. 

			And that meant a lot of that vegetable broth, and a few treat meals, which Malenfant learned to ask for. He tested the boundaries, for instance by asking for chicken-fried steak – he got what he wanted if he made himself understood, and it wasn’t actively harmful – and Malenfant started to understand that this new age really did have food printers, a technology not unlike the Star Trek replicators of his youth, when it came to producing food anyhow. But the broth was evidently his staple right now, and Bartholomew threatened to withdraw the treats unless Malenfant took the healthy stuff first.

			Exercising, too. Gentle sit-ups at first. Then more subtle stretching and balancing exercises, something like yoga perhaps. Jogging on a treadmill by day four, which Bartholomew, not remotely understanding the psychology of an astronaut, insisted Malenfant should not treat as a challenge. And so on. 

			While they went through these rituals Bartholomew would engage in a kind of bantering conversation, and would listen to whatever Malenfant chose to talk about. But Bartholomew refused absolutely to tell Malenfant anything of the outside world. Anything, from the broad sweep of history across the four centuries since Malenfant’s crash, to the detail of Emma’s mysterious, impossible message from Phobos. ‘Not my function,’ he said. ‘And I wouldn’t even tell you if I did have the permissions, not until you’re strong enough to take it. Which you aren’t. Time for the treadmill.’

			With so little feedback from Bartholomew, Malenfant’s unanswered questioning sounded to himself like whining. And anything he did say about his own past seemed self-obsessed, even self-pitying. So Malenfant quickly learned to shut up, accepted his lot, and got through the seven days. 

			It was, after all, he thought in low moments, no worse than some dumb aspect of astronaut training. He remembered the rituals he had endured as one of a class of ascans – astronaut candidates. When you were first inducted, it was terrific. You were measured up for your blue flight suit, with ‘NASA’ taped to the right breast alongside your astronaut wings, and the Stars and Stripes on the left shoulder, and the boots and the watch and the Randolph aviator sunglasses. Yeah, a regular ritual. And there was the sense that you were joining a team, a family, and that was what he had wanted to be a part of. Always had. Even before he had lost Emma.

			But after the fun stuff there had been those desolate stretches when the shrinks at Houston would get hold of you, you, a mature adult and experienced military pilot, and hit you with word association quizzes and Rorschach ink blot tests, and bizarre group exercises with your peers that were even more embarrassing, when you had to open up about phobias you had when you were three years old. You learned to play along, and give them the minimum they wanted, and otherwise shut up. 

			Just like now. 

			There was one detail that was unlike anything Malenfant remembered from his time with the Air Force or NASA, though. And that was the countdown clock on the wall: counting down, it seemed, to AD 3397 and some kind of doom. Bartholomew would no more talk about that than about any other detail of the world beyond this little complex of treatment rooms. Still, Malenfant thought, if such a gadget was down here in a hospital ward, it was surely going to be all over the planet. What would it do to a society to be confronted by the precise date of its end the whole time? ‘Well, I guess you’re going to find out, Malenfant,’ he muttered to himself.

			Towards the end of the seven days Bartholomew did train him up on the use of one gadget. It was a bangle, to be worn on the wrist, vaguely copper in colour, very light. Just like the one Deirdra had worn. It seemed to snuggle to fit, a little eerily.

			‘This is your closest companion, Malenfant. Your best friend. It will support you when you are out of this technological womb, which has provided you with all sorts of assistance you won’t even have noticed.’

			‘Such as translation?’

			‘Correct. I have been speaking twenty-first-century English, mostly. Deirdra, for example, didn’t.’

			Malenfant stared at the bangle suspiciously. ‘If I want to turn it off—’

			‘Just tell it so. It’s smart. It’s smarter than you are. But there are some functions you can’t disable.’

			‘Such as twenty-four-hour medical monitoring, I bet.’

			‘Well . . . We did our best, Malenfant, but given your injuries, the retrospectively crude medical attention you got initially, the challenge of reviving you after centuries – you will never be as you were before, Malenfant. Accept it.’

			So he did, with more or less good grace. 

			On what he said was going to be their last day together, Bartholomew lightened the rules a little. No more broth. No more compulsory exercises, though Malenfant used the treadmill and ran through his yoga moves anyhow. Bartholomew produced a reasonable facsimile of Malenfant’s final guilty-pleasure meal, a Big Mac with fries and all the trimmings, and even produced a pitcher of decent light beer, though somehow to Malenfant it wasn’t the same when not popped from a can.

			Bartholomew, however, did not join Malenfant in eating. Not even this final meal. Granted, maybe junk food from circa the year 2000 wasn’t to his taste, but he never had eaten with Malenfant, not once, not so much as a mouthful. In fact ever since the day Malenfant had been released from the pod, he had seen Bartholomew eat nothing at all, drink not so much as a sip of water. 

			Thus Malenfant’s suspicions hardened. Time for some truth, while he had a chance to get it.

			‘So,’ he said when he had done burping, ‘I’m out of here tomorrow. What’s next for you, Bartholomew?’

			The nurse shrugged. ‘I wait for another coldsleep patient to show up. My specialism. There are a handful each year, handled by facilities like this across the planet, revived from vaults on Earth or on the Moon. I won’t be idle for long. In the meantime there is the equipment to maintain.’

			‘And training for you.’

			‘Of course—’

			‘Or rather, uploads, right?’

			Bartholomew faced him. ‘Ah. So it’s time for this conversation. I have never tried to conceal my true nature from you.’

			‘Right. But you never volunteered it either. Although maybe I should have guessed it from your name. Cute trick, naming you after the hospital where you work. Are there other Bartholomews? Mark Two, Mark Three—’

			Bartholomew ignored that. ‘My appearance is meant to be a comfort for the patients, especially on first revival. This was understood perhaps even in your day, Malenfant. But faking humanity has to be very convincing. Children, especially, are acute at picking out flaws – unrealistic aspects. And they find that distressing.’

			‘I guess looking for mommy, or at least authentic human beings, is hard-wired in . . . I remember I said to you, when I was still groggy from the coffin, that you could automate a surgeon but never a nurse.’

			‘How wrong you were.’ 

			Malenfant leaned forward and looked more closely into Bartholomew’s eyes. ‘So what’s in there? What is inside your head, looking out?’

			Bartholomew smiled. ‘Nothing. Nobody.’

			Malenfant scoffed. ‘Come on. A machine as sophisticated as you—’

			‘Sophisticated? You are probably thinking of general intelligence, in the jargon of your day. Of the highest functions of sentience: the ability to make judgements, formulate goals, plan actions, see them through. Of the ability to empathise. Of self-awareness. I have none of that.’

			‘Really? You seem pretty empathetic to me. Although Emma used to tell me that I myself had no idea what that word really means . . .’

			‘I am algorithmic, Malenfant. That’s all. There was a divergence, you see, when the Homeward movement began. The most advanced AIs of all had been those sent into space – to the Moon, Mars, Mercury, Venus, Europa – environments physically too harsh for humanity, but cognitively challenging, where the robots needed their general intelligence to land, explore, set up science and exploration programmes, all far from Earth and with communications compromised by lightspeed – all under their own initiative, you see. They even established industries. At one time, much of Earth’s power, mineral input, even its food, came from automated space-based facilities. All abandoned now, the facilities dismantled, or archived on the Moon or at the Lagrange points in Earth’s orbit.’

			Malenfant listened with a kind of wonder. ‘I always dreamed of opening up that frontier. I imagined I’d leave NASA some day and go back to Bootstrap. Help kick-start all of that. The robots did it all, huh? So what happened? What kind of divergence do you mean? You once said something about space colonisation proving to be impossible for humans.’

			‘In the long run, yes. Biological, ecological factors. But there were other issues with the AIs.’ Bartholomew shrugged. ‘Different values. Between humans and general intelligences. They were similar in many ways – perhaps too similar. Both evolved general goals, which diverged. And it was felt that the two kinds of mind should follow their own goals, without dependence on each other.’

			‘Right. So the Planetary AIs were general intelligences, and stayed away. While on Earth—’

			‘Today there are no general intelligences on Earth.’

			Malenfant grinned. ‘Oh, come on. I’ve lived with you for a week. You’ve nursed me. After a fashion.’

			‘Thanks.’

			‘You even have a sense of humour. A bad one, granted . . . And you are telling me you don’t have general intelligence?’

			Bartholomew sighed. ‘I told you, Malenfant. There’s nobody home.’ He dug in a pocket, produced a plastic slip, and set it on the table before Malenfant. ‘I carry this for whenever I get into this discussion with patients.’

			‘How many patients ask?’

			Bartholomew smiled. ‘All of them save the infants. Even they stare, trying to figure it out. Look at the card, Malenfant.’

			Malenfant read: ‘“Newton’s iterative method: an example. Finding a square root by successive approximations . . .” I guess the bangle is enabling me to read this? Never mind. I was good at maths, once. Newton’s method. Dating back to the old guy himself?’

			‘1669.’ 

			‘A numerical method. A way of finding an approximate solution to an equation you can’t solve exactly—’

			‘And iterating, to get a better second guess. And repeat, getting closer and closer answers, until they are good enough. In this case – look, Malenfant – what’s the square root of ten?’

			Malenfant shrugged. ‘Off the top of my head, a bit more than three? Since three squared is nine.’

			‘Which is a bit less than ten. So three is a bit less than the true root. OK. So, follow the rule on the card. Suppose you divide ten by your first guess. What’s the answer?’

			‘Three and a third.’

			‘And if you square that you get eleven point one one . . . So three and a third must be a bit more than the root. And so, if you take the average of three, which was too small, and three and a third, which was too large—’

			‘You get a second guess, three and a sixth, that must be closer to the root.’

			‘In fact,’ Bartholomew said, ‘correct to two decimal places. And if you apply the same rule again – starting with that second guess, divide into ten, take an average, you come up with a still more precise answer.’

			‘Yeah,’ Malenfant said. ‘And you repeat as necessary until you have got as close as you like.’

			‘You’ve got it. That’s an algorithm. A set of rules that you apply, over and over, to solve a problem. But – who just found those square-root values? Do you believe the little bit of card is conscious? Or the rule set itself?’ He looked at Malenfant frankly. ‘Malenfant, I – I – am nothing but a machine running a bunch of algorithms. Rule sets. I deal with problems, such as balky out-of-time patients like you, by reaching for those rule sets. But I am no more conscious than the rules written down on that card. So. You need some more beer?’

			‘If you really are nothing but rule sets, you’re a good bar tender.’

			‘Thanks. And I really am nothing but rule sets.’ And he winked, once again. ‘But I would say that, wouldn’t I?’

			 

			When they finally left the submerged hospital, it would be by a kind of elevator shaft to the surface. 

			Malenfant carried a bag with a few clothes, all of them new. No personal possessions had survived his crash and his long sleep. To his specifications, and after some experiments, Bartholomew had printed out for him a jumpsuit in NASA blue, sturdy boots, and some comfortable underwear – comfortable and familiar, too, after much description and sketching; the engineering of a man’s undershorts had changed a lot by the year 2469, and not to Malenfant’s liking. Malenfant quickly discovered that even the clothing was smart, to an extent, self-cleaning, self-repairing. Bartholomew, himself wearing a kind of loose shirt, trousers and hat, all in white, insisted Malenfant was over-dressed for the climate. Malenfant said he’d take his chances.

			Thus equipped, Malenfant rose from the depths. 

			The elevator ride was smooth, easy. From talking to Bartholomew Malenfant had learned this kind of situation was pretty standard, in fact. Secured underwater facilities with easy access to the surface, like this hospital, were routine. An evidently post-flood world had adapted to exploiting what remained of the facilities of the great drowned cities, like London, rather than let them fail and decay. 

			‘So,’ Bartholomew said, ‘prepare to face a new world, Malenfant. Some final tips. While I have you to myself.’

			‘Go on.’

			‘You don’t own the world through compound interest on your savings. We don’t need you to overthrow our social order. And we don’t need your primitive vigour to fertilise the race.’

			Malenfant looked at him. ‘You have done your research.’

			‘We rule sets have a lot of time on our hands . . .’

			Daylight poured into the transparent-walled car, and the last water drained away. 

			And Reid Malenfant emerged into the air of twenty-fifth-century Earth.
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			He stepped out onto a small concrete platform, surrounded by water, a placid sea. The Thames Bay, Deirdra had called it.

			He could see no dry land at all, at first glance. But here and there the relics of buildings protruded from the surface: shattered high-rise blocks and chimney towers, their surfaces stained green, and festooned with what looked like dangling lianas and vines. The water itself seemed heavy and thick with life – something like seaweed floated, with fat air-filled blisters. The water was salty, Malenfant could smell it. 

			And it was hot. That was the most profound sensation that crowded in on him, the very air heavy and humid. Sweat immediately started up from his face, his neck, and he could feel it soaking into his flight suit. Tropical heat in London – even though, he saw, the Sun was low on the horizon. It was a hell of a contrast to the air-conditioned gloom of his underwater therapy centre. He felt dazzled, overheated, overwhelmed – almost as disoriented as when he had first come out of the coldsleep pod.

			Bartholomew grinned at his discomfort, from under his broad hat. ‘And this is February, remember. Told you so. It’s like this all over now. And as I also told you, you don’t need a zip-up jumpsuit.’

			‘Oh, shut up, slide rule. You’re just showing off.’

			‘Colonel Reid – sorry, I keep forgetting – Colonel Malenfant. Hello.’ 

			This was Greggson Deirdra, who came walking across the platform towards them. She, like Bartholomew, was wearing light, white, floaty clothes, some kind of trouser suit. Behind her Malenfant glimpsed a boat, a small, open vessel, tied up at a stubby concrete dock. An older woman, also in white, sitting in the boat, glared at him from under a broad straw hat.

			‘Just Malenfant, remember? Hey, good to see you again, Deirdra. Thanks for welcoming me to the fabulous year 2469.’

			‘Well, we’re here to take you home. Come on.’ 

			With a kind of childish generosity, she held out her hand. He took it, her skin once more feeling unreasonably soft against his own scarred palm, and walked with her to the dock. 

			‘This is my mother.’

			The woman in the boat stood with practised ease, stepped onto the platform, and held out her own hand. Beneath her hat her hair was dark but greying, and tied back severely. She was shorter than her daughter, sturdier. And, to Malenfant’s eye, she seemed somewhat less glad to see him. Her handshake was tentative, grudging, and kind of clumsy, as if she didn’t do this too often.
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