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She scrambled along the side of the excursion module, moving as fast as she dared. She found an access panel between two fuel tanks and tore it open. Inside was a lever painted bright red, marked CAUTION: EMERGENCY RELEASE.


She pulled it, hard.


Explosive bolts connecting the excursion module to the HabLab detonated instantly, one of them going off right in her face. Light burst all around her and she was blinded for a second—a very bad second, during which she heard her faceplate start to crack. The explosion threw her bodily away from the module, swinging out into deep space on her tether, out of control and tumbling.
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It’s a grand old flag, it’s a high-flying flag …”


“The crew of Orion wish you back on Earth a happy and safe Fourth of July. We may not be able to set off any fireworks out here, for safety reasons, but we want everybody to know we haven’t forgotten what this day means to America.”


“That’s right, Blaine. And here on Orion, we have two reasons to celebrate. Today we passed the orbit of the moon. Today we can officially announce that the four of us have now traveled farther than any human beings in history.”


“USA! USA!”


“That’s Mission Specialist Ali Dinwari holding the flag we’re going to plant on Mars in just a few short months. Next to me here is Flight Surgeon Blaine Wilson, who’s keeping us all healthy—”


“Keep it up, keep it up, twelve more minutes and then you can have a hot dog!”


“Blaine’s a cruel taskmaster, but it’s true—you see Science Specialist Julia Obrador back there on the treadmill, she’s waving for the camera. We have to exercise for two hours a day each because there’s no gravity on Orion. We need to keep our bones in good shape so when we get there, we can walk on Mars instead of crawling.”


“You forgot to introduce yourself, Sally.”


“Right! Good thing you’re here to remind me, Blaine. I’m Sally Jansen, mission commander—”


“Gonna be the first woman to walk on Mars, what what!”


“—Ha, yeah—mission commander on Orion 6. We’re going to finish this exciting special meal of hot dogs and fruit punch, and then we’re going to get back to work. But we couldn’t let the day go by without letting America—and everyone on Earth—know that we’re—”


“… And forever in peace may you wave!”


“—right on course, headed for a historic moment on the red soil of Mars. Happy Fourth, everybody!”


“OK, Orion. Returning to normal communications. Great job up there—the media people are all smiling, which is a good sign.”


“Thanks, Houston.” Commander Jansen looked back at her crew and gave them a thumbs-up.


“You got it,” Ground Control said. “ Though—I’m getting a message. It looks like Julia has been neglecting her social media. Remember, you all need to post at least three times a day. If people back on Earth don’t hear from you regularly, they start to worry about your mental health. It looks bad.”


“Obrador?” Jansen asked.


“I’ll do better, just … Jesus. Can I get off this thing?”


Blaine Wilson gave Obrador a nasty grin. “Another nine minutes.”


Jansen shook her head, though. There was work to be done. “Forget it, you’re done—and don’t worry about InstaChat, either, we’ve got things to do. Wilson, I don’t want to hear about it. Houston, this is Jansen, this is MC. Have you found an explanation for that anomalous reading I told you about? On my board I still have a red flag for blowthrough pressure in the number six fuel tank on the excursion module.”


“Orion, we’re assuming it’s some kind of faulty relay. Those systems are all locked down for this part of the mission. Blowthrough was never requested, so there’s no reason for a red flag, or any kind of flag. Everything else looks good, it has to just be a glitch.”


“It’s been showing red since we finished our orbital transfer burn. I don’t like it, Houston. Maybe I’m being paranoid, but—”


“It’s your call, MC. You tell me what you want to do.”


Jansen glanced around the HabLab at her crew. They were in good shape, a little pumped from having a chance to call home, even if it was just a recorded message. “This is a good time to check it out. I’m asking for authorization for an EVA so I can evaluate the tank with my own eyes. We good?”


“You have authorization for EVA. Just be careful, MC.”


“Understood, Houston.”




SALLY JANSEN, ASTRONAUT: Are we really doing this? I don’t want to talk about that day. I … OK. OK. Back then, NASA had us do pressers and media ops constantly. I mean, all the time. The Orion program cost billions, and they felt they needed to show American taxpayers what they were getting for their money. They wanted us all to be rock stars, to be TV people. I was never comfortable with that. Jesus. Can we take a minute? Just a minute, let me collect myself. The thing you have to understand is that July fourth, 2034, was the worst day of my life.





Wrestling into the extravehicular activity suits was hard enough in the close confines of the HabLab; climbing through the soft lock afterward was enough to leave Jansen breathing heavily. The HabLab module—where the astronauts lived and worked—was a seventeen-meter-long inflated cylinder made of two flexible walls with the ship’s water supply circulating between them. The water kept the habitat cool or warm as necessary, and provided shielding from the radiation environment of deep space, but the module bounced and shook every time you shoved against it, like an air mattress, in a way that did not inspire confidence.


The habitat’s airlock was a narrow fabric tube that you had to wriggle through in slow motion, every twist and turn careful and premeditated so you didn’t snag any of your space suit’s hard parts on the thin walls. One tear in the soft lock and they would have to scrub the EVA until it could be repaired.


Somehow she managed to climb out onto the side of the module, where she helped Julia, the mission’s science specialist, make the same transition. Obrador’s face was white as a sheet behind her polycarbonate faceplate, with sweat beaded across her forehead. She gave Jansen a nervous laugh and clutched the ship as if afraid she would fall off. It was no surprise she was nervous—Obrador had done plenty of EVAs in simulators, but had never actually been outside the ship since it left Earth. Jansen patted her on the arm to reassure her.


Hell, Jansen wasn’t exactly frosty herself. Around them the universe stretched off in every direction, empty and dark. Jansen fought down a sensation of vertigo. This time was different, she thought. Different from all the EVAs she’d done on the Deep Space Gateway station while she’d trained for this mission. It took her a second to realize why.


There was nothing below her. Nothing on either side, nothing above her … nothing at all, just nothingness … forever.


In space, in microgravity, there were technically no such things as up and down. Yet human brains were so well adapted to gravity that you couldn’t think like that, you couldn’t ever accept it. It had been easier on the space station because the Earth was there, enormous and bright. The curve of the planet was down, your brain could accept that. It could learn to accept that you were flying, that the ground wasn’t rushing up to meet you, because there was a down to point to. Not anymore.


Fifteen days out and the Earth was behind them, bigger than any star but far enough away that it offered no psychological relief. Jansen’s head started to spin as it tried desperately to find a reference frame—and failed.


“There’s always something to hold on to,” she told Obrador, who nodded gratefully. “You never have to let go, OK? Just grab something and hold tight.”


Inside her helmet, Jansen’s voice sounded small and tinny, as if she were hearing herself over the radio. As if it were somebody else offering this good advice.


She looked at Orion, at the spacecraft, and somehow found her bearings. There were four modules in her ship, each with its own function. At the back was the service module, which housed the ship’s main engine and its fuel supply. Forward of that was the conical command module, the only part of the ship that would go back to Earth once they were done on Mars. The long cylinder of the HabLab was wrapped in an insulating shroud of quilted silver fabric, dazzling in the sun, and then at the far end, pointed right at Mars, was the spherical excursion module, with its landing legs sticking out in front of it like the antennae of a bug. The lander that would set down on the red dust and was where she and Ali would live in close quarters for two weeks while they collected rocks and took meteorological readings.


That was still months away. If she couldn’t find the source of the fault, if everything looked fine but the red flag persisted, she knew it was going to irritate her for the rest of the mission. Best to get it cleared up now.


“Hand over hand,” she told Obrador as she climbed the side of the habitat module, pulling herself along. “Little by little.” She had to be careful not to go too fast, or she might launch herself right off the side of the ship. She wouldn’t go far—her safety line would catch her—but she had no desire to find out what that felt like.


“Understood,” Obrador replied.


Her helmet radio crackled and spit at her. Just noise on the channel, probably cosmic rays, charged particles hitting her transceiver as they blasted through the solar system at nearly the speed of light. If she closed her eyes right now she knew she would see green pinwheels of fire spinning behind her eyelids. They were exposed out here, practically naked to the invisible energies that filled what looked like empty space. But as long as they were back inside within an hour, they should be all right.


“Wilson, I want you to crack open the excursion module,” she called. “I need your eyes on the inside to help me trace this problem.”


“Understood,” the flight surgeon called back.


“Where do you want me?” Dinwari asked.


“You head down to the command module and strap yourself in.” He could keep an eye on their suit telemetry from there, and run the entire ship if he needed to. Putting him back there was just a safety measure, but NASA loved safety measures most of all. “I’m not seeing any damage to the exterior of the spacecraft. That’s good. Obrador, how are you doing?”


“All good,” Obrador called back. “You think this is a wiring problem? The bus that connects the … the excursion module and … the …”


She could hear the fatigue in Obrador’s voice. Every move you made in a space suit was exhausting. They might be weightless, but they still had mass, and every movement, every meter forward meant wrestling with the bulky gear. “Don’t try to talk. Save your breath for the climb.”


“Thought there would be … stars,” Obrador said, ignoring her.


Jansen looked out at the black sky around them, the empty stretch of black velvet that could feel so close sometimes it was smothering you and at other times made you feel as if you were dangling over a bottomless pit. “You don’t see stars out here for the same reason you don’t see stars on a clear day back on Earth,” she said. “The sun’s light drowns them out.” A wave of fatigue ran through her muscles, and Jansen stopped for a moment, stopped where she was and just … breathed.


When she’d recovered enough she started climbing forward again. She was almost level with the excursion module. “Blaine, do you have the forward lock open yet?”


“Just about,” Blaine called back. “I’m equalizing air pressure between the excursion module and the habitat. It’s taking a minute.”


“No way to rush it,” she told him. “OK. I’ve reached the number six fuel tank. I’m going to start a visual inspection.” A broad, flat belt of metal ran around the excursion module where it mated with the HabLab. The fuel tanks hung off that belt like a ring of bells, each of them nestled in a tangle of pipes and wiring.


The tanks on the lander were separate from Orion’s main fuel system—they would be tapped only when the crew was ready to return from Mars. The hydrazine propellant inside them would be used to launch the lander back into Mars orbit, where it would reconnect with the HabLab and the command module for the trip home. For this outer leg of the journey those tanks were completely shut down and inert. They shouldn’t be showing up on her control panels at all, much less reporting a low-pressure condition. It was a real mystery.


She could see most of the tanks from where she was, and they all looked fine. Some of them were obscured by the shadow of Orion’s big solar panels, though, and number six just had to be one of those. She sighed and switched on the lights mounted on her helmet. “Wilson, how are we coming along in there? I’ll need you to crack open the FPI inspection panel.”


“Uh,” Wilson said, “FPI?”


“Fuel pressure indicator,” Jansen said. NASA loved its acronyms, and there were a lot of them to remember. “The sensors are indicating that this fuel tank has lost pressure, which doesn’t make any sense. I want you to open up the FPI panel and check the wiring in there, to make sure it isn’t the sensor that’s broken. There should be a diagram inside the panel showing how things are supposed to look. Just make sure the wires all match the diagram.”


“I’m in the excursion module now,” he told her. “I’m waving, can you see me?”


She wasn’t close enough to any of the lander’s tiny viewports to look inside. “Don’t worry about me, I’ve got my own job to do out here. I—”


She stopped speaking. Everything went into slow motion. What she’d seen, what her light revealed—


“Boss?” Obrador asked from behind her.


Jansen licked her suddenly dry lips.


This was bad.


Number six tank was cracked. A big, jagged hole had opened up where it connected to the side of the module. Maybe a micrometeor had struck the tank, or maybe a piece of space debris. Either way it looked as if someone had fired a rifle bullet right through it.


She saw a pool of wetness all around the damaged area, a round, wobbling mass of liquid hydrazine adhering with surface tension to the excursion module’s skin.


Then she saw bubbles form and pop in the middle of the glob of fuel. Air bubbles. Air that had to be coming from inside the spaceship. There had to be a leak—the same impact that tore open the tank must have cut right through the hull of the module. Hydrazine was leaking into the crew compartment of the excursion module. The module that they had just filled up with air. With oxygen.


“Wilson,” she called. “Blaine, get out of there—”


“There’s a funny smell in here,” Blaine said, as if he couldn’t hear her. As if she were in one of those nightmares where you shouted at someone to stop, to turn around and see the monster right behind them, but they couldn’t hear you at all. “Kind of like cleaning fluid, maybe left over from when they sealed this module up. It’s an ammonia-y kind of smell.”


He was smelling raw hydrazine. Raw rocket fuel, which had aerosolized and filled the tiny module. He was standing in a cloud of flammable gas.




GARTH UDAHL, ORION PROGRAM FUEL TECHNOLOGIES SUPERVISOR: Hydrazine is very hazardous stuff. It’s a simple chemical, but it’s incredibly corrosive. The smallest amount, if you breathe it in, can burn the lining of your lungs. It can also self-ignite, given the proper catalyst. Say a patch of rust on the inside of a panel. It’s my opinion that once Dr. Wilson entered that module, he never stood a chance.





“Wilson!” she screamed. “Move!”


She pulled herself along the side of the excursion module, pulled herself level with one of the viewports.


“Boss?” Obrador asked again. “What’s going on?”


Through the viewport Jansen could see him burning. Hydrazine flames were invisible, but she could see Blaine smashing his arms against the consoles, trying to put out the flames. She could see his hair curl and turn black, could see his mouth open in a horrifying silent scream. He reached toward the viewport, reaching for her. Begging her for help.


Some cosmic mercy had killed his radio. She couldn’t hear him, didn’t have to listen to him burn. She saw him slam his hand against the viewport, over and over, maybe he was trying to break it, to get out, to get away from the fire—


In a second that fire was going to spread through the hatch. It would spread down into the HabLab. It could spread through the whole spacecraft. It wouldn’t stop until it had consumed everything.


Somebody had to get the hatches closed, to contain it. But the only person close enough to do that was Wilson.


There was another way.


Sally Jansen had trained for a million different ways things could go wrong in space. She had drilled endlessly for every possible contingency. She knew exactly what to do in this case. It was right there in her brain, ready to access. All she had to do was open her mouth and say it.


If the two modules separated, their hatches would automatically slam shut. It was a safety feature.


It was the hardest thing she had done in her life. But she was an astronaut.


“Dinwari,” she said. “Ali, can you hear me? Jettison the excursion module.”


“Commander?” he asked, his voice very small. He might as well be back on Earth, shouting at her through a megaphone.


“Do it!” she said.


“I can’t! Wilson’s in there!”


Jansen had no time to waste arguing. She scrambled along the side of the excursion module, moving as fast as she dared. She found an access panel between two fuel tanks and tore it open. Inside was a lever painted bright red, marked CAUTION: EMERGENCY RELEASE.


She pulled it, hard.


Explosive bolts connecting the excursion module to the HabLab detonated instantly, one of them going off right in her face. Light burst all around her and she was blinded for a second—a very bad second, during which she heard her faceplate start to crack. The explosion threw her bodily away from the module, swinging out into deep space on her tether, out of control and tumbling.


She could barely see anything as she went flying head over heels. She got only a glimpse of her spaceship coming to pieces.


A billowing cloud of condensing water vapor jetted outward from between the two modules, air rushing out of the HabLab. The cloud was cut off instantly as the hatches between the two modules slammed shut.


The excursion module tumbled as it accelerated away from the HabLab. The flexible habitat module sprang back and forth in an obscene motion that Jansen barely saw. She was spinning, spinning out to the end of her safety line, and then it snapped taut and she doubled up, her arms and legs flailing. She grabbed at the line and tried to stabilize herself, tried to get a grip as she looked back over her shoulder.


The excursion module was still moving, still flying away from them, tumbling wildly into empty space, its landing legs whipping around crazily.


Hands grabbed the shoulder joints of her suit, hands that pressed down and pushed her against the side of the HabLab, her cracked faceplate buried in the silver fabric even as ice crystals started growing across her view.


It was Obrador, crouching on top of her, protecting her from the debris that pelted the side of the HabLab all around her.


“Boss! What did you do?” Obrador screamed, but Jansen barely heard her. “What did you do?”


There was only one thought in her brain.


Jesus, God, whoever, please. Let Blaine die fast.




SALLY JANSEN: No. No. Stop—that’s a lie. That isn’t what I was thinking at all. I … I’m not proud of this, but if we’re doing this, if we’re going to be honest … my thought at that particular moment was just, you know. This is over. This is it. I’m never going to Mars.
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EXCERPT FROM AUTHOR’S FOREWORD TO
THE 2057 EDITION OF THE LAST ASTRONAUT,
BY DAVID WELLINGTON




It’s my firm opinion that you can’t understand what happened later unless you know what she was thinking, what she was feeling, that day in 2034.


When I was hired to write about the events of October 2055, I was told we needed to get the story on people’s streams as soon as humanly possible. The public needed to know what had happened and what it meant. I was able to fulfill at least one of those goals. I did the research and put together a thing that looked like a novel and read like the instruction manual for an X-ray machine. The technical information was there, and the facts that were a matter of public record. Nobody understood what any of it signified, though. I didn’t understand, myself. I’m not sure I fully understand it now.


I’ve been lucky enough to receive a lot of new information since then. Most importantly, I was given exclusive access to interview the people involved. I’ve included snippets from those interviews in the text of this new edition. I’ve also included the brief examination of the last day of the Orion 6 mission that you’ve just read. I think it may be the key that unlocks the true meaning of what happened during the mission of Orion 7.


But I’ve gone further than that. This is no longer a piece of journalism, no longer just a recitation of facts. I’ve tried to explore the psychology of the people who were there, even when this is, for various reasons, no longer possible. In many ways Sally Jansen’s 2055 mission was not just an exploration of objects in space, but also a journey into the human mind. I feel the story is better for these introspections. You can judge for yourself.


Our story picks up twenty-one years later, when only one man in the entire world knew what was happening. I’ve done my best to examine what he was thinking, that day he jumped out of bed and onto a train.





Sunny Stevens pulled at the drawstrings of his hoodie. He wished he’d thought to change his clothes before he crossed half the country for this meeting. It had all been so last minute … When NASA actually answered his message, he’d basically just walked out the door. He’d never actually expected this to happen, and he hadn’t thought to prepare.


Now it was time to make an actual decision. He could still walk away—say he was sorry, but he’d made a mistake. Take the train all night to get home and go to bed and pretend he’d never even thought of this crazy plan. Go back to work tomorrow at the Hive and hope nobody was monitoring his email.


Or he could go through with this.


He’d been sent through security, taken down a long hallway, and told to wait. Someone had asked him if he wanted a cup of coffee, and he’d said yes, because he hadn’t actually been listening. Now he was sitting on a yellow leather sofa that probably dated back to the Gemini program, deep inside the maze of office complexes at the Jet Propulsion Laboratory. NASA headquarters, ever since 2052, when they’d shut down the Johnson Space Center in Houston, after the flood.


A place he’d wanted to be since he was five years old. Back then, he’d wanted to be an astronaut. He’d wanted it so bad he’d devoured every piece of space news that came across his stream. When Sunny was ten he’d watched Blaine Wilson burn alive in space, over and over.


By the time he was fifteen America no longer had an astronaut program.


Sunny had been devastated. His dream was shattered. Instead of flying through space he’d studied it through telescopes and become an astrophysicist. He would get out there, among the stars, one way or another. By the time he’d gotten his PhD, he’d accepted the fact that he was never going to pilot his own spaceship, never going to talk to Ground Control from a million kilometers away. He’d learned to live with that, to almost accept it.


And yet … now he was here. In Houston. For real.


He was thirsty, and he was hungry, but mostly he was worried that he wouldn’t be good enough. That he wouldn’t be able to make his case convincingly enough to even get NASA’s attention. But his data was sound. It was good. There had to be someone here who understood its importance.


He’d been waiting for only about fifteen minutes when a man in an old-fashioned suit and a string tie came walking down the corridor toward him. The guy was white, maybe seventy, maybe seventy-five. He was what Sunny’s mom would’ve called bone skinny. He was carrying two cups of coffee.


Here we go, Sunny thought.


“Dr. Stevens? I’m Roy McAllister. Associate administrator of exploration and operations.” He handed Stevens one of the coffees.


“It used to be called human exploration and operations,” Stevens said. He set the coffee cup down on an end table. He never drank the stuff.


“I beg your pardon?”


Sunny wanted to shake the man’s hand, but he was worried his palm would be sweaty. “Your job. It used to be called human exploration and operations. You were in charge of manned spaceflight. Back when NASA did that kind of thing. You ran the Orion program. Now you’re in charge of deep space probes.”


McAllister’s face was sunburned and weathered and hard to read. There was no missing the pinched annoyance there, however. Had Stevens already screwed this up?


“It’s my turn to correct you. I’m not quite so old as you may think. By my time we called it ‘crewed spaceflight.’ Not ‘manned.’ ”


“Right,” Stevens said, closing his eyes in shame. “Right.”


“At any rate, I believe I’m the person you wanted to talk to. Your message was a bit cryptic,” the old man said.


Sunny cleared his throat. “2I/2054 D1,” he said.


And that was it. The die was cast. No going back to the Hive, not now.


McAllister’s smile faltered a little. “I’m sorry, I don’t think I understand.”


“That’s its name. Its designation, whatever,” Sunny said. He knew he was babbling, but he couldn’t stop. “I haven’t given it a name yet. I’m pretty sure I get to name it. I discovered it, after all.”


McAllister nodded and pointed at a door a little way down the hall. “Let’s go in my office and talk about this.”




SUNNY STEVENS: After the Orion disaster, NASA said they would take a couple of years to study what went wrong. Make sure it couldn’t happen again. It took most of a decade, and with every year that passed NASA’s budget got slashed, and slashed again. Congress invested, instead, in private sector space programs. After NASA went bankrupt in the forties, they had to break up the second International Space Station and drop its pieces in the Pacific Ocean. After that, commercial spaceflight seemed like the only game in town. So when it was time for me to find a job, I didn’t even think of applying at NASA. By 2055, NASA hadn’t trained an astronaut in ten years. It was still around; it takes forever for a government agency to die. Their mission had changed, though. No more spacewalks or golf games on the moon. Instead they put all their budget into two things: satellite surveys of the damage caused by climate change and deep space probes to the planets. Robot ships. Nobody declared a national day of mourning if a robot blew up in orbit around Neptune.





* * *


McAllister sat down behind a cluttered desk and folded his hands together. He gestured for Stevens to take a seat across from him. “I understand you work for KSpace.”


Stevens grinned and plucked at his hoodie. “What gave me away?” The hoodie was bright orange—KSpace’s color—and there was a pattern of tessellating hexagons down the left sleeve. KSpace’s logo.


It wasn’t a logo that was likely to make him a lot of friends in NASA headquarters. KSpace saw NASA as the esteemed competition. NASA saw KSpace as the boogeyman.


“Yeah, I’m on their deep space research team, over in Atlanta.” KSpace had its center of operations in Georgia, in a sprawling campus called the Hive. The place where Sunny had lived, played, and worked for the last four years. The Hive had some first-rate telescopes, so he’d liked it there. Until now. “Basically we do cosmology and astrophysics.”


McAllister nodded. “The message you sent me contained the orbital elements of an … asteroid? Comet? Something like that. An object passing through the solar system. I had one of our people take a look, and they just about split their skin.”


“I have more. More data I can give you,” Sunny said.


For more than a year, Sunny had been tracking 2I. He had terabytes of data on it. He knew its albedo, its mass—he had spectroscopy and light curve analyses. He’d been building his case for a long time.


When he took his data to his boss at KSpace, he’d been told it seemed interesting. That the company would look into it. That had been three months earlier, and since then he’d heard nothing. Not a peep.


Somebody had to do something. Somebody had to send a ship to go look at this thing. If KSpace wouldn’t do it, then Sunny was sure NASA would. It would have to.


Except judging by the look on McAllister’s face, NASA didn’t necessarily agree.


“Dr. Stevens, what you’re offering me is proprietary work product,” McAllister said. He leaned back in his chair. “I’m not sure exactly how business is done at KSpace, but I imagine that any research you did for them was on a strictly work-for-hire basis.”


Sunny nodded and looked down at his hands. He’d known this would be a problem, sure. But the data—


“Meaning that if you turn this data over to me, you could be sued for breach of contract. And NASA would be breaking the law by receiving stolen goods.” McAllister frowned and fluttered one hand in the air. “Technically.”


“I know,” Sunny said.


“So why don’t you tell me why you came here? What you want from NASA.”


Sunny took a deep breath. “A job.”


“A job,” McAllister repeated.


Sunny opened his mouth to say more. All that came out was a laugh. It wasn’t a fun laugh. It was a laugh of desperation.


“We’re always looking for good astronomers, but if you want to apply to work at NASA I’ll direct you to our hiring portal—”


“I want to quit KSpace and come work here,” Sunny said. “It’s … kind of complicated, because I’m still under contract in Atlanta. I want to break that contract. To do that, I need to be protected. From, you know, KSpace’s legal team.” Sunny winced. “It’s a pretty good legal team. I want a decent salary, though that’s, you know, negotiable, and health insurance, and maybe two weeks’ vacation. I have one more demand, too, which is pretty big but—”


“You have a demand.” McAllister’s face turned very cold. “Dr. Stevens, I don’t think you understand. I just said that I can’t accept the data you’ve offered me. Which means I can’t, in turn, offer you a job. I’m sorry you had to come all the way down here for this.”


He started to rise from his chair.


Sunny had one last chance. Just one chance to save himself here.


Time to pull out the big gun.


“It’s decelerating,” he said. “Spontaneously. It’s spontaneously decelerating.”


Sunny had taken a pretty big risk, coming to NASA with this. He had hoped to talk to one of its scientists, not an administrator. His only hope now was that this sunburned bureaucrat had enough of a background in orbital mechanics to get the point.


McAllister didn’t stand up. His eyes didn’t bug out, and he didn’t gasp for breath. But he did reach up and scratch the side of his nose, as if he was giving Sunny’s outburst a little bit of thought. Finally he said, “All right. Maybe there’s something we can do.”


Maybe—maybe he did get it. Maybe he understood why this was so important.


McAllister studied Sunny in silence for a while. “Perhaps you should take off that sweatshirt before we go any further.”


Sunny grabbed two handfuls of orange hoodie. “Uh, I’m not wearing anything underneath. Today’s my day off. When your message said to come here, I just ran for the train. I didn’t think about clothes.”


McAllister reached up and touched the device clipped to his ear. Presumably he was calling an assistant or somebody. “This is McAllister. Yes. Would you do me a favor and find a man’s shirt, somewhere? I know it’s an unusual request. Just bring it to my office.”


A staffer showed up a few minutes later with the new shirt—a white T-shirt from the JPL gift shop. It showed the old logo, a red swooping curve over a navy blue disk.


“Welcome to NASA,” McAllister said.




[image: image]


Glide angle good. Fuel at 2%. Solar panels charging with 81% efficiency.


The data flickered across the top of Hawkins’s consciousness, never quite penetrating the threshold of attention. His pulse and respiration were slightly elevated, but well within acceptable parameters. He was hungry for a fight, and he was very close to getting one.


It wasn’t easy, matching velocities with a Russian spy satellite. The Russians had learned to take up improbable, eccentric orbits that brought them over their targets only once every forty-seven days, or orbits that swung so low that to catch them you had to graze the atmosphere. Even finding his prey had been difficult. It was wrapped in a Vantablack blanket, blacker than coal, which absorbed radio waves instead of reflecting them. As if he were hunting a sniper, he’d looked for the glint in his prey’s eyes—the lenses of its cameras.


There was a war going on up there, in the high orbits. A war of slow calculation and mathematical precision.


Distance two kilometers and closing. Jamming enemy communications on Ka-band and millimeter wave. Deploying armament.


The X-37d, Hawkins’s weapon platform, looked like a miniature space shuttle with no windows. Its cargo bay doors swung open, and a single jointed robotic arm unfolded itself like the hunting leg of a praying mantis. The spaceplane had been in orbit for nine hundred days, carrying out a variety of missions. Its micromissiles had been fired long before. Its high-energy laser couldn’t draw enough power when the X-37d was on the night side of Earth. This time, Hawkins intended to grab his prey with a mechanical hand—and rip it to pieces.


He edged closer, taking his time. If the Tchaika-class satellite caught wind of him, it might run. It had three-axis thrusters that could be used to change its orbit, and if he lost it now he might never find it again. It didn’t see him, though, as far as he could tell. Its cameras were pointed downward, toward a military installation in Alaska.


Hawkins reached forward with his robot arm, its grasping claws wide. Just a little farther now. He expended a tiny puff of his remaining fuel to close the distance.


Perhaps the Tchaika felt the exhaust of his engines. Perhaps it had some subtle sense for when a predator was near. Its own thrusters lit up, and it started to speed away from him. Hawkins growled in frustration—then brought his arm back and swung it around, hard, so that the claw smashed against the satellite’s hull and sent it spinning out of control. He felt the impact in his hand, felt it reverberate all the way up to the bones of his wrist. The Tchaika tumbled away from him, and he’d poured on more delta-v to catch it when—


Lights came up all around him. The universe vanished.


Hawkins blinked and snorted and sneezed. He was sitting in a trailer in Utah, surrounded by the black boxes and haptic peripherals of a military-grade virtual reality rig.


He’d been on duty for seventeen hours straight. Suddenly he could smell his own body. Feel how his legs had fallen asleep. The X-37d didn’t have legs. He’d forgotten his own.


There was a knock on the door behind him. He climbed, carefully, out of his chair and went to answer it. Salt-laden air billowed into his climate-controlled domain, and he squinted into a sunny day out on the Great Salt Lake. “What,” he grunted, brain still half lost in orbit.


Then he snapped to attention. “Sir,” he said. “I’m sorry, I was—”


“At ease,” General Kalitzakis said. “Major, there’s someone here to talk to you. I’d like you to give him your full attention.”


Standing behind the general was an old guy in a woven straw cowboy hat and a dusty maroon suit. Thin as a rail. Hawk’s eyes still weren’t quite focused on the real world, but he knew he’d never seen the man before. Looked like a civilian.


The thin man looked Hawkins over, then turned to the general. “This is the man you recommended to me?”


“He’s the best I’ve got,” Kalitzakis said.


Hawkins couldn’t help but stand a little taller, push his chest out a little more.


The thin man nodded and held out a hand. “Hello, son. My name’s Roy McAllister, and I have a new mission for you. You’ve been reassigned, effective immediately.”


Hawkins was still half up in space, his mind still focused on chasing down the Tchaika-class. He fell back on muscle memory, drilled into him over his twenty-year career in the military. His hand snapped up in a salute.


“Sir, yes sir,” he said. “Permission to take a shower before we leave?”


McAllister smiled. “Granted, Major.”




MAJOR WINDSOR HAWKINS, THIRTIETH OPERATIONS WING, UNITED STATES SPACE FORCE: The X-37 series of uncrewed drone vehicles are reusable, aerodynamic spacecraft with long loiter times in orbit and multimission capabilities. We launch them out of Vandenberg AFB outside of Lompoc, California, and they are operated remotely from several space force facilities. That’s all I can say about them without direct authorization from the Joint Space Operations Center.





Parminder Rao was livid.


Administrator McAllister was away from his desk, so there was nothing she could do but pace up and down in the hallway outside his office. Sometimes she stood there with her arms crossed, sometimes she put her hands down at her sides but kept them balled in fists. Occasionally she took the sticky note out of her pocket and glared at it again. It still said the same thing. Please see me for a new posting ASAP. That was all.


He’d fired her with a piece of paper. Who even still used sticky notes? There was a human resources portal on the JPL intranet for this kind of communication. There were conflict resolution channels, and appeal forms she could fill out—


When the building’s main door opened and she saw McAllister walk in and head toward her, it was all she could do not to run to meet him and start shouting questions. As he passed her he gave her a nod as if he knew why she was there. Well, he’d better.


“Come in,” he told her. As he seated himself behind his desk, he asked, “Dr. Rao, how long have you been working for me?”


“Five years,” she said. “Five years of my life. All of it on one project, the Titan Express mission.”


In truth, though, Rao had spent her entire life building up to Express. She’d worked her way through years of school, ending up with a combined MD and a PhD in astrobiology. Then she’d worked her ass off getting this job at JPL. All so she could build Titan Express, an interplanetary probe mission. If she could secure funding for Express, it would take five years just to build the probe. Then it would still take another three years just to get to Saturn’s largest moon, the only place in the solar system other than Earth with liquid lakes on its surface. The probe would drop a tiny boat onto one of those lakes, then sieve through the liquid methane looking for any sign of microbes. If it was successful, it would be the first time life had ever been found outside of Earth’s atmosphere. It would be a scientific breakthrough of incredible proportions. It would be the crowning achievement of her career.


Except this morning Titan Express had been canceled.


Without warning. Without discussion. Her life’s work just—canceled.


“I came in to find my workstation locked down. All of my data, all my notes, my preliminary blueprints for Express—everything gone.” Being angry, Rao thought, was better than breaking down in a crying mess in public from the horror of it all. Those were her two options, as she saw it. She picked angry. “How dare you? Do you know what kind of hoops I’ve had to jump through, how much paperwork, how many people I’ve had to schmooze?”


“I do,” McAllister told her. “Would you like to sit down?”


“No,” she said. “No. I would not like to sit down. I’d like to hear an explanation. They tell me you’ve been out of the building all day. Someone said you went to Utah. Was there a good reason you weren’t here to explain this to me eight hours ago?”


“Yes,” McAllister said. “Dr. Rao, I understand your frustration. If you would just sit down, I think I can give you something. Maybe not a full explanation, not yet. But I’ve chosen you for something very special, and I think—”


“You’re changing my job? Without asking?”


He smiled. Despite her anger, despite her fierce energy, he looked at her and smiled, and she was certain, absolutely convinced, he was excited.


Parminder Rao had worked in the same building as Roy McAllister for five years, and she had never seen him angry, or red in the face, or even annoyed. She had certainly never seen this little faraway smile, this slightly distant look in his eyes before.


She sat down.


“I have some data here,” he told her, reaching up to touch the device clipped to his ear. Her own device, a tiny nose stud her mother had given her, vibrated in response. He had sent her a very large file. She flicked her eyes downward and an overlay came up across her vision, showing her column after column of tiny numbers.


“These are—what? Orbital parameters for something. A rock, or …” There was something wrong with the data. It didn’t look right—some of the numbers were way too big. “Why are you showing me this? I’m an astrobiologist, not an astronomer.”


“But you see it. Don’t you?” McAllister asked.


And then she did.


If those numbers were correct—


“Oh shit,” she said.


“You realize now why I took you off Titan Express? Why I have a new job for you that I figured might be right up your alley?”


“Uh-huh,” she said. Because that was all she could say. Every bit of brainpower she had was busy checking those numbers, rechecking them.


They kept coming up the same. The data had to be correct.


And they changed … everything.




PARMINDER RAO, NASA ASTROBIOLOGIST: At the time I didn’t even know the thing’s name, or who had discovered it. I only knew it was decelerating, and that meant everything. Objects in space move unless acted on by a force. That’s the basis of Newtonian mechanics. Planets, comets, asteroids all move at the same speed in their orbits, only slowing down or speeding up when gravity pulls on them, when they encounter drag … This object was spontaneously decelerating. Meaning it was slowing down under its own power. It wasn’t some dead rock tumbling through the solar system. It was a spaceship.





There was a green smudge on the horizon, a little margin of tortured sunlight under a deck of dark clouds. Storm weather for a storm that had done its worst and now was moving on, the clouds heading up the coast at fourteen kilometers an hour to wreck somebody else’s weekend. It was March in Florida, in the second half of the twenty-first century. Hurricane season.


There were twelve divers in the airboat. It had originally been owned by a company that did manatee watching tours, but now it belonged to the City of Titusville. Chuy, the divers’ boss, had brought his family with him, his wife Esmee and his kid Hector. Hector was up in the prow, watching the waves break around the boat’s sharp nose. His mom kept one hand on the waistband of his pants so he didn’t fall out, but the kid had spent most of his four years out on the water, and nobody was really worried.


In the stern Sally Jansen checked her gear. Each diver had brought their own, some of them still relying on big scuba tanks and regulators. Old, well-loved hoses wrapped in tape and scuffed-up regulators. Most, like Jansen, had rebreathers no bigger than a small knapsack. She pressed her mask against her face and tested the seal, then nodded to herself and checked her weight belt to make sure it wasn’t too frayed. Then she checked everything a second time. Old habits.


It wasn’t a long ride out to the flats, but it was one she dreaded a little. The boat cruised around the northern end of Merritt Island, half of which was permanently flooded and edging over into marshland, crowds of white birds standing on the roofs of drowned houses. If you looked closely you could still make out a rectangular shadow just below the water—the long strip where space shuttles used to land. South of there was nothing but memories. The old assembly building and the tall gantries like the skeletons of proud towers were barely recognizable now, draped in long vines and covered in bird nests. Over the years storms had softened the old structures, rust and rain making them melt like candle wax, but slowly, oh so slowly.


It stung. It still stung, even after all these years, to see Canaveral brought low. I could have moved away, Jansen thought. I had years and years to find some other place, some other hole to hide in. But that old pain was like a pair of shoes that pinch your feet but you wear them enough and they get broken in and then you convince yourself that’s comfort, that’s as good as it’s going to get.


“OK,” Chuy called from the front of the boat. “We’re here.”


She waved back at him, not wanting to shout over the roar of the engines as they powered down. Eventually they died out and there was no sound but the slap slap slap of water on the hull.


It was the signal she’d been waiting for. Jansen flipped backward into the blood-warm water, felt it surge up all around her in a welter of silver bubbles. She closed her eyes, and for a moment, one perfect, silent moment, it was almost there.


The old, desired feeling—weightlessness. It was almost the same as flying free in infinite space. Almost.


She opened her eyes. The other divers were plunging around her, each like a comet hurtling around the sun with their own trail of bubbles.


Time to get to work.




SALLY JANSEN: When I came home from space they offered me a job at the astronaut office, a desk job with a pension and health care, which sounded great. I lasted two days. I felt like all those eyes, all those people staring at me, were burning holes in the back of my shirt. I was the woman who lost the second space race, right? After the Chinese landed on Mars, after America gave up on space—nah. I couldn’t do it. There were a lot of tears and people wanting to shake my hand on the way out the door. Nobody was cruel. But I think they were glad to see me go.





The seafloor off Canaveral sloped gently out toward the abyss. Here the bottom was only about six meters down. The water had been stirred up by the storm, and visibility wasn’t great, but as the divers kicked down through rays of wavering sunlight, Jansen could make out the turbines easily enough. There were hundreds of them, round hunched shapes like a herd of buffalo grazing on the mud. Each turbine was three meters wide, its cowl shaggy with sargassum. Inside the cowls knife-thin fans turned sluggishly, moved by warm water streaming northward from the Gulf of Mexico, generating electricity from the current. Good energy, clean as it came, but the generators needed constant maintenance. Anyone with a dive certificate could make a living down here, just keeping those turbines free of debris and spinning.


They’d come out today because after the storm half the turbines were reporting nonfunctional. Jansen saw the problem right away. A piece of old fishing net had fetched up across the turbines, making it look as if they were snared in a giant spider’s web. The net must have been drifting for years, skating along the sea floor at the whim of the currents, until it snagged on the machines. It was thick with captured detritus, old bits of wood and fish bones and human trash that it had scooped up along the way.


Clearing it was slow, painstaking work. To avoid damaging the turbines they had to cut the net free strand by strand. The thick plastic cord was designed to stretch rather than tear, and you had to hold it tight with one hand while you sawed away with the other. She gathered up huge bunches of the stuff, tying it up in big knotty clumps that they could easily haul away when they were done.


She tried not to get depressed at the amount of human refuse stuck in the net’s coils, the countless old chip bags and dead batteries and just so much plastic, shopping bags and yogurt cups and egg cartons, discarded paint cans that were probably toxic and old smartphones that definitely were. The colors all still bright as they would be for another thousand years.


The trash she pushed away from her, let it be carried away by the current. There was so much of it there was no way to gather it up for proper disposal. She tried not to watch it float away as she cleared the faces of the turbines.


But then she saw something that made her heart skip a beat—and a moment later made her laugh inside her mask. A tiny pair of arms reaching out to her, pleading for help. Tiny brown plastic arms. She cut the owner of those arms free and stared at it for a while, then shoved it in one of her pockets. She could take a better look later. For now, the fishing net required her full attention.


When they were done, as the boat sped back toward shore she teased the salt water out of her short hair and leaned back, getting used to breathing real air again. Somebody handed her a beer and she raised it in thanks. She’d drunk half of it before she thought to look in her pocket.


The thing she’d found was a very old action figure, a little brown creature half-bear and half-ape with a doglike face, its thick fur lovingly sculpted. A bandolier ran across its chest. It had a bad gash across one foot, maybe from hitting the turbine’s vane. Its eyes were a bright and staring blue.


She felt as if she was being watched. She looked up and saw Hector staring at the toy in her hand. “You know this guy?” she asked. “He’s got your daddy’s name, kind of,” she said.


“His name is Jesús?” Hector asked.


“Chewbacca,” she said. Hector gave her an expression so serious it made her smile. “This is Chewbacca.” She held the little figure up and made it dance for him. She tried to imitate the Wookiee’s gargling roar.


Hector’s eyes narrowed.


“What’s that?” Chuy asked, coming over. He hunched down next to her and took the figure, turning it over and over in his hands. Then he whistled. “That’s something!” he said. “You know you could sell this online, right? Some of these old toys, they go for big money. Big money, OK?” He pulled off his baseball cap and rubbed his forehead, then pulled the cap back on in one quick, practiced motion. “Rich people, they’ll buy just about anything, if it’s old enough.”


Hector was still staring.


“You ever show him a Star Wars movie?” Jansen asked.


“Movies? He’s got his own stream,” Chuy said. “What would he want with that corny old stuff?”


Jansen nodded and handed the figure to Hector. She looked him right in the eye, and he seemed to understand—this was a gift. He frowned in acceptance, then ran off to his mother, who was handing out sandwiches in the bow.


Jansen sat up and let the wind off the water finish drying her hair. Chuy sat down next to her in companionable silence. She handed him her half-finished beer and he polished it off as they watched the waves.


“You want to come for dinner tonight?” he asked. “We’re making pad thai. Esmee got some real sticky rice, even, from that new fancy grocery store.”


Jansen shook her head. He always asked. About one time in ten, she took him up on the offer. He had a nice little ranch house in Oak Park with a patio out back where she could sit and play with his kids or—more often these days—watch them while they ran VR shows, eyes encased in thick goggles, hands twitching at their sides. She would make sure they didn’t wander out of the yard—when they tried she would put a gentle hand on their shoulder and turn them around. Then Esmee would come out and the two women would make small talk, slow, pointless conversations that were mostly about just sharing space. She liked those evenings. Chuy was the closest thing she had to family these days, since her mother died. Close enough.


How much of life was made of close enoughs and almost the sames, she wondered? Most of it, maybe. But tonight she felt like being alone.


“You OK?” Chuy asked. He couldn’t make direct eye contact when he said it, but she knew he was genuinely concerned, and she smiled.


“I’m OK.”


“OK, you’re OK,” he said, puffing out his cheeks. He was a good man. “Hey, you know you got a call, right?”


Jansen looked down at the gear bag at her feet. Through the thin nylon she could see a pulse of amber light. It was coming from the bow of a pair of sunglasses in there, an old set of AR sunglasses that she really needed to replace. The light told her she had an urgent unanswered message.


The light had been pulsing for nearly two days now. She’d checked to see where the message was from, and since then she’d just tried to ignore it. She’d figured it would go away eventually. She was more than a little annoyed that it hadn’t.


“I’ll answer it when I get home,” she lied.


Turned out she didn’t get a chance.


Long before they reached shore, Esmee stood up in the stern and pointed out over the water, and everybody looked to see some kind of small aircraft gliding toward them, its landing gear almost skimming the chop. It had three ducted props and a glass bubble canopy, though as it got closer they could see there was nobody inside. It pulled up beside them, chewing at the air with three big rotors. Chuy stopped the boat and looked at Jansen with deep concern.


There was a NASA logo on the aircraft’s fuselage. No matter how far it had fallen, NASA still had the coolest planes, Jansen thought. A light on its nose flared yellow. “Jansen,” the plane said, in a gender-neutral voice. “Message for Sally Jansen.”


She felt all those eyes digging into her spine. Everybody staring. She reached in her bag and pulled on the sunglasses.


And saw Roy McAllister standing on the waves, in augmented reality.


“You’ve been avoiding me,” he said.


The computer that generated his image made him bob up and down in time with the boat, so that he seemed to be dipping his toes in the Florida water.


Come on, Roy, she thought. Take the hint. I just want to be—


She couldn’t even finish that thought. Because he smiled, and all the planes and crevices of his face shifted, and she saw for the first time how old he’d gotten. Damn. He must be seventy now, at least.


“Hi, Roy,” she said. Her voice was tiny and weak.


“I need your help with something. In California.”


California meant the Jet Propulsion Laboratory. JPL was NASA headquarters these days. This was a job offer.


It wasn’t the first. Roy McAllister had tried to do right by her, through the years. When she quit NASA, he’d tried to get her work at Boeing. Then at some science foundation. Those jobs never lasted. What was it going to be now?


“Just do me a favor,” Roy said. “Before you say no, come to California. Let me show you some things.”


A memory rushed through her, like a chill. The day they brought her to the Capitol Building in Washington. A semicircle of senators staring down at her, asking her questions, so many questions. Asking if there was some way she could have saved Orion. Asking her how she could have finished her mission. How she could have saved Blaine Wilson’s life.


She’d been sitting at a wooden table, with three microphones stabbing up at her face, and nobody had bothered to bring her so much as a bottle of water. She’d felt exposed, endangered. As if, if she said anything, if she moved or even cleared her throat, vultures would pounce and tear her to pieces.


And underneath the table, Roy McAllister had reached over and held her hand.


She looked back, over her shoulder. Hector was staring at her, his child’s face impossible to read. Esmee had one arm across his chest, protecting him.


Jansen smiled. “Chuy,” she said, “watch my stuff, OK?”


“OK,” he said. His mouth disappeared under his mustache as he sucked in his lips. “Yeah, OK,” he said, and put a hand on his baseball cap, maybe expecting that the little plane’s prop wash would blow it off.


The plane’s canopy swung open. She jumped up and grabbed a handhold and climbed inside.
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Sunny had given this presentation multiple times. The first time, when he’d talked to McAllister’s boss—NASA’s administrator, the head honcho—it took ninety minutes to get through. When he gave the same talk to NASA’s advisory groups, then the mission directorates and the staff offices, he’d gotten down to a tight twenty. Then one day they’d put him in front of a 3-D camera and told him he would be speaking directly to the president of the United States. That time he’d been given five minutes.


Now he was giving the talk one last time. They promised. He was still a ball of nerves as he headed to classroom six at JPL and loaded all his files into the screen on the podium. Whom could they possibly be bringing in this time? The secretary-general of the UN?


The classroom could hold 120 people. Today only four came in and sat down in the big stadium-style chairs. Two of them sat down in the middle rows, a couple of seats apart from each other. A Southeast Asian woman in a cardigan and some military guy with tons of medals on the front of his uniform. He took his hat off and carefully sat it on the seat next to him. Sunny caught the woman’s eye and smiled. She gave him back a very fast, tight little smile, then leaned forward and hugged her knees, as if she was very nervous. Maybe she had some idea of what he was going to say.


Two more people came in and sat down in the front row. Roy McAllister and a middle-aged woman wearing a pair of cheap AR sunglasses. It took Sunny a minute to realize whom he was looking at.


“Wait,” he said. “ Wait—she’ s—you’ re—”


“Clearly you recognize Ms. Jansen,” McAllister said. “So let me introduce you. Everyone, this is Sunny Stevens. He’s an astrophysicist working in our Planetary Science Directorate. He may look young, but don’t let that fool you. He’s well on his way to his first Nobel. Most likely for the discovery he’s going to tell you about today.”


Sunny nodded, barely listening. It was her. Sally Jansen, looking right at him.


The woman who’d killed Blaine Wilson. The woman who’d lost the race for Mars. What the hell was she doing here? This was top-secret stuff, not meant for every washed-up astronaut NASA could drag in off the street—


“We’re a bit tight on time, Dr. Stevens,” McAllister said. “Perhaps we could … ?”


Sunny nodded and exhaled deeply. He was a little thrown, but he could do this. He knew it all by heart. He just wished—he wished Jansen would take those sunglasses off. Who still wore AR sunglasses? Everybody in his generation just used an earring or a nose ring as their device. The sunglasses made it impossible to see her eyes. To know what she was thinking.


Still, she was just one more person he needed to convince. Sunny knew what was at stake with these presentations. He tapped the screen on the podium and got started.


Light bloomed above them as an AR image formed, pixels coalescing out of the air.


“This,” he said, gesturing at the air above their heads, “is an object called 1I/2017 U1. Also known as ‘Oumuamua, which is a Hawaiian word meaning ‘first messenger.’ ”


In augmented reality the object turned lazily on its short axis. It didn’t look like much, honestly. It was a cigar-shaped lump of rock, a dull red in color. The image was heavily pixelated. “We never got a really good look at it. It came into the solar system way back, in 2017, long before I was born, and, uh …”


It occurred to him that some of the people listening to him were old enough to remember 2017. They sat there looking like lumps of rock themselves. He brushed off the thought and went on.


“It was just another rock, right, a piece of space debris, not even big enough to worry about.” Scale bars appeared around the image, showing that ‘Oumuamua was thirty-five meters across and 230 long. “They couldn’t even figure out what it was, back then. Whether it was an asteroid or a comet. There was one thing about it, though, that got a lot of attention. It didn’t come from our solar system.”


The image zoomed out to show the track ‘Oumuamua had taken around the sun. It dove out of deep space almost perpendicular to the plane of the ecliptic—the plane around the sun’s equator where all the planets orbited. Moving very, very fast it swung around the sun, looping around to shoot off at a new angle that sent it past the inner planets and then, eventually, back out into deep space.


“We still don’t know where it came from. Maybe somewhere around the star Vega. But yeah—it came from out there. Out there in the galaxy.” As he warmed up, Sunny had to fight the urge to bounce up and down on the stage. This is where it got very interesting. “It passed through interstellar space—it might have been out there for a hundred thousand years or more. Then it very briefly passed through our solar system before heading back out into the dark. Our telescopes weren’t great back then, and we barely got a look at it. But it changed—well, a whole lot of things in astronomy. It made us really think, for the first time, about what else was out there.”


He tapped the screen, and ‘Oumuamua’s path traced a white curve around the sun. He tapped the screen again, and a second curve appeared.


“In astronomy, if you see one specimen of a new type of object, you know you’ll find more of them if you look. The universe is so big there are very few unique things in it. We had to assume it wasn’t the only interstellar rock out there. Back in ’17, KSpace was still working on launching their first rocket, but already they had a strong interest in astronomy. They set up a radio telescope survey to look for more I objects. About three years ago I took over that project. Specifically, I created a new search pattern that focused on the part of the sky where ‘Oumuamua originated. I figured if one rock came from that direction, maybe more of them would come from the same place. It turns out I was right.”


The second white curve traced almost exactly the same arc as the first. “This is 2I/2054 D1.” He couldn’t help but beam out at his sparse audience. “My baby.”


He turned and watched the white curves, entranced as always by the cosmic duet.


“If ‘Oumuamua was weird, so was 2I, and in all the same ways. It has the same deep-red color. It’s the same basic cigar shape, about eight times as long as it is wide. That was enough to pique my interest. But then I used a light curve analysis to get a better idea of its size.”


A graphic representation of ‘Oumuamua appeared as a small spindly shape floating in front of the screen. A tiny blur of low-resolution pixels. 2I appeared above it—and dwarfed it.


“2I is about three hundred and fifty times bigger than ‘Oumuamua. Identical in almost every single way, except on a massively larger scale. I’ve estimated it’s about ten kilometers across and eighty kilometers long. And it’s currently headed toward us, eating up twenty-six kilometers every second.”


Sally Jansen coughed for his attention. “That sounds fast,” she said. “Too fast.”


Sunny gave her a tentative smile. At least she was paying attention. “Oh yeah,” he said. “And that’s why 2I is super interesting. Both of them, ‘Oumuamua and 2I, they came at us about the same speed. Interstellar speed, call it. Most comets, even the really fast ones, top out at about five kilometers per second. The fastest spacecraft ever built—Voyager 2—is moving about fifteen kilometers a second. There’s one difference, though. Comets and planets and everything natural will keep the same speed pretty much forever, right? We know the laws of physics, and how they apply to big, dumb objects moving through space. ‘Oumuamua followed all those rules. It came in super fast. Then it sped up as it swung around the sun, which makes sense; it used the sun’s gravity to get the slingshot effect, to speed itself up. Originally,” he said, pointing at the white curves above his head, “we thought 2I would do the same thing. Swing around the sun, build up a good head of steam, and head back out for the stars, so fast we would barely get a look at it. That’s what I was expecting—what everybody was expecting. Except then it didn’t.”


He tapped the screen. His heart was pounding in his chest. This was the thing he needed to explain. The reason he kept giving this presentation.


“It slowed down,” Stevens announced. “Decelerated. The last time I checked, it was down to about twenty-one kilometers per second, and it’s still slowing. It shouldn’t be doing that. I mean, there are reasons why an astronomical body might decelerate, sure. Drag or a collision with another object or … whatever, but none of them fit. 2I wasn’t acting like a normal space rock, but what did that mean? Then it went and answered the question for us. It changed course.”


On the screen the white curve bent inward on itself, moving away from the sun. “With no physical explanation, it started moving in a direction we didn’t expect.” The white curve made a delicate, graceful arc toward the plane of the ecliptic—and the orbits of the planets. One planet in particular.
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