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  Dedication


For everyone who has ever looked at the night sky and wondered what waits beyond the last star. 
For the dreamers who ask impossible questions.
For the explorers who keep going even when every map says to stop.
And for those who taught us that the greatest distances are not always measured in miles or light-years—but in the moments we wish we could have back.
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  Chapter 1: The Warm Sky


Kara Geddings kept one hand flat on the cold rail of her station and waited for the sky to change. 
The countdown ran white on black in the corner of her display. She watched it the way she'd once watched Della sleep, certain that if she looked away the moment would break. Eleven seconds. The Meridian hummed around her, a low even note she had stopped hearing days ago and could hear again now, the way you hear your own pulse when someone tells you to hold still.
Ten seconds. Somewhere behind her, someone laughed, bright and nervous. That was Brandt.
"For the record," he said, loud enough for the whole deck, "if this doesn't work, I want it logged that I called it. And if it does work, I want it logged that I never doubted us for a second."
"Log's full," Marsden said, not looking up from the drive board. "Try silence."
A few people laughed. Kara didn't. She watched the numbers and did the thing she always did when she was frightened, which was arithmetic.
Six hundred and forty light-years to the marker star. At the old limit, the best sublight crawl the species had ever managed, that was a journey of centuries, a cargo of frozen strangers who'd wake as somebody else's ancestors. The Loom drive was meant to fold it into a little under a minute. She had spent twenty years being told the number was a fantasy, and she had spent them being told it in rooms she was no longer invited to.
Nine seconds.
"Science lead." Coyle's voice came flat across the deck, stripped of everything that wasn't information. "Baseline instruments live?"
"Live," Kara said. "Recording since we cut sublight."
"Keep them running through the fold. I want a clean before and after."
"You'll have it."
Coyle didn't answer. He never spent a word he didn't need. Kara liked the captain for it, which surprised her, because she'd come aboard prepared to like no one.
Eleven months of sublight approach had made the rest of them into something. She had watched it happen from the edge of it, the way you watch weather from indoors. They'd learned each other's coffee, each other's card games, the names of each other's people back home. Brandt and Reyes had a running feud about a show neither of them would admit to finishing. Marsden fixed things that weren't broken just to have them in his hands. Coyle ran the ship like a metronome and, once, on a bad night in the third month, had sat up until the small hours with Sun when his father died and there was nothing to do about it but be far away and know it. They were a crew. Kara was the science lead. Those were not the same thing, and everyone aboard was polite enough never to say so.
Eight seconds. Seven.
The command deck of the Meridian was a shallow bowl of stations, nine bodies at nine posts, and Kara had a place in it the way a guest has a place at a family table. She was the science lead because the charter required one and because, at the last hour, after two other names fell through, hers was the one left with the right letters after it. Nobody on the selection board had wanted the woman who'd spent two decades insisting that faster-than-light travel and time were secretly the same thing. But the drive they were about to fire had come, in part, out of her equations. You could exile the theorist and still need the theory. She'd learned that the hard way, and then she'd learned to bill for it.
Six.
She let her eyes move over the crew, once, cataloguing them the way she catalogued everything, because faces were just another set of readings and she was better with readings than with people. Coyle at the center, still as a held breath. Brandt at navigation, one knee bouncing. Marsden hunched over the drive board like a man listening to an engine through a stethoscope. Larsson near the back, arms folded, chin lifted, wearing the particular calm of a man who has already decided how the story ends and is only waiting for the universe to agree.
Larsson caught her looking and gave her a small nod, courteous and cold, the nod of a man acknowledging a rival he has already beaten. Ten years ago he had co-authored the review that buried her conjecture. He had used the word numerology. He had used it kindly, which was worse.
Five.
Her throat was dry. She thought, absurdly, of the message.
It sat in the Meridian's outbound queue, thirty-one seconds of her own voice, addressed to Della and unsent. She had recorded it four times in the last week and deleted three. The fourth she'd kept, not because it was right but because she'd run out of time to make it right. It would go home in the first comm burst after the fold, riding the light back toward Earth, and it would arrive in six hundred and forty years, long after Della was dust, long after the argument between them had stopped mattering to anyone alive. She had told herself that was the point. Say the thing to the dark, where it can't be refused. She wasn't sure she believed herself.
Four.
There was another number she carried, and it did not run in any display. Nine years ago, the Lodestar prototype, the first drive core ever spun to prove her math, had gone dark on its test bench with a pilot strapped in for the ride. Diagnostic runs were supposed to be uncrewed. This one hadn't been, because the schedule had slipped and the funding had a deadline and a young woman named Petra Vance had volunteered to sit the seat so the numbers would look brave. The core had lit. For one and two tenths of a second every instrument screamed something impossible. Then the bench was empty, and the seat was empty, and there was no wreckage, because nothing had exploded. Vance was simply not there anymore, and never would be.
The board had convened for six weeks and concluded that the loss was consistent with a catastrophic field collapse and that the field geometry had been derived from unsound theoretical work. They had not named the theory in the public finding. They hadn't needed to. Everyone in the field knew whose whiteboard the geometry came off. Kara had lost her chair that spring, and her funding by autumn, and somewhere in the middle of it the last real conversation she would ever have with her daughter, the one where Della had asked her to come home for a while and Kara had said she couldn't, not now, not with all of this, and Della had gone very quiet and said that there was always all of this.
Three.
"Nine aboard," Coyle said, to no one and to everyone. It was not a sentimental line. It was a specification. "We prove the drive, we bring nine home. That's the whole job. Everything else is weather."
Two.
Marsden's hands settled flat on the board, the way you'd calm a horse.
"Loom's spun," he said. "Field's even. She'll hold or she won't. Nothing left to do but do it."
One.
Kara realized she'd stopped breathing and decided not to start.
The fold did not feel like motion. That was the first wrong thing about it, the thing none of the models had prepared her for. No lurch, no press of acceleration, no sense of being thrown. Instead, a moment when the light in the cabin seemed to lean, as though every source of it had agreed to shine from a slightly different yesterday, and Kara's inner ear insisted with total confidence that she was falling in a direction that did not exist. Her stomach climbed. Her vision narrowed to a bright ring. Then the note of the ship dropped a half step, and the marker star was gone from the forward display, and a new sky was there in its place.
For one held second, the command deck was perfectly silent.
Kara looked at the new sky and forgot, for that second, to be afraid of it. The star field was denser than home, close-packed and fierce, and threaded through it were smears of raw light where whole clouds of suns were still busy being born. It was not a prettier sky. It was a younger one, though she would not let herself finish that word yet, not out loud, not even in the quiet room behind her eyes. It looked the way a fire looks in the first minutes, before it settles, when it is still deciding how big it intends to be. Nobody had ever seen this. In the whole reach of human looking, from the first eye turned upward to the deck she stood on now, no one had ever stood this far out and looked back in.
Then the sky finished resolving, and the deck came apart into noise.
Brandt was up out of his seat. "That's the field. That's it, that's the field, parallax check, hang on, hang on." His hands flew across the board. "Six hundred and thirty-eight point one light-years of baseline in fifty-one seconds. Fifty-one seconds. We did it. We actually, genuinely did the impossible thing." He spun around, grinning, looking for a body to grab. "We're the farthest anyone has ever been. Ever. In the whole history of the species. Somebody write that on the wall."
"It's logged," Marsden said, but he was smiling now too, a small tight thing, and his hands had gone still because there was nothing left to hold together.
Someone whooped in the aft bank, Okafor by the sound of it. Reyes was laughing with both hands pressed to her mouth. Sun had his fists in the air. The bowl of the deck filled up with the particular joy of people who have bet their lives on a number and watched the number pay out.
Coyle let it run for exactly five seconds. Then: "All right. Confirm drive state. Confirm hull. Confirm we can do that again in the other direction, because a one-way miracle is just a slow death with good press."
"Drive's green," Marsden said. He didn't dress it up. "Core temp's inside the band. Field collapsed clean, no ring, no bleed. She can spin again inside the hour." He tapped one gauge with a knuckle, watched it, tapped it again. "Fuel's the thing. We planned this jump plus a return plus a margin. That's what's in the tanks. So we've got out, and back, and a little slack for stupid. Not a lot of slack. I'd stop counting the jumps as free right about now."
"Understood," Coyle said. "Log it. Out, back, and a little slack for stupid."
"Already did," Marsden said, and went back to his board, and that was all he had to say, because in his accounting a thing either held or it didn't and this one held for now.
The joy didn't stop so much as get organized. Stations came alive. Numbers flowed. Kara watched Coyle's shoulders and understood that the captain had already moved past the wonder to the only question that would keep nine people breathing, which was whether the ship could turn around and go home.
Brandt came over while she was pulling the baseline files. He dropped into the empty seat beside hers, still lit up, still bouncing, and swung the chair around to face her.
"You have to give me something, Doc," he said. "You're the only person on this whole boat not smiling and I can't figure out if that's your face or your professional opinion." He grinned to take the edge off it, then didn't wait for an answer, because Brandt never did, because a silence he hadn't filled was a silence that might turn into a feeling. "Because in my professional opinion, we just broke the single oldest speed limit in the universe, and I navigated. Me. I put us on the star. You want to know how far off my mark we came out?"
"How far," she said.
"Nine hundred kilometers. Over six hundred and thirty-eight light-years." He held up two fingers a hair apart. "That's like throwing a dart across an ocean, hitting the bullseye, and then apologizing because it's a little left of center. So you can see why I'm having a moment here." He looked at her, and something behind the grin flickered, younger and more honest than the rest of him. "Tell me it worked. I want to hear a scientist say it worked."
She looked at the boy who had thrown the dart across the ocean, and thought about the number waiting in her queue to finish integrating, and found she could not do the one small kind thing he was asking for.
"The drive worked," she said. That much was true, and she gave him all of it she could. "You put us exactly where you aimed. That was beautiful flying, Isaac."
It was enough. It was the wrong half of the sentence, but he didn't know there was another half. He took it and stood and went to tell somebody else, carrying the piece of praise she'd been able to spare. She watched him go and felt the distance between what she'd said and what she knew open up like water under a hull.
Larsson had not moved from the back. He unfolded his arms slowly, as a man of consequence unfolds them, and when he spoke it was in the round, unhurried voice he kept for lecture halls and funding committees, a voice built to fill a room and to make the people in it feel they were being permitted to listen.
"I would counsel," he said, "a measured jubilation. What we have demonstrated, and it is by no means nothing, is displacement. That the drive carries us across a great distance at negligible cost of time. This is a triumph of engineering of the very first order." He let the compliment settle before he took it back. "It is not, I would gently remind the deck, a vindication of any more exotic hypothesis. Distance is distance. Let us not, in the flush of the moment, mistake a very fast boat for a river that runs uphill."
A few heads turned toward Kara, waiting to see if she'd take it. She didn't. Taking it was what she'd have done at forty, and it had cost her everything a person can lose and still keep breathing. At fifty-four she'd learned that the only argument that ever won her anything was the one made out of data, quietly, after everyone else had already committed to being wrong.
"Nobody's mistaking anything, Emmett," she said. "We're measuring. Measuring's the reason I'm aboard."
"Indeed it is," Larsson said warmly, as if she'd conceded a point.
She turned back to her station before her face could tell him otherwise.
Here was the truth she kept behind her teeth. She did not need the drive to be a fast boat. She was almost certain it wasn't. And the instrument that would tell her, one way or the other, had been running under her hands the entire time.
"Geddings." Coyle again, without turning. "Before and after. You said I'd have it."
"Processing now, Captain."
"How long."
"Two minutes. Maybe three. It's a faint signal. It doesn't like to be rushed."
"Take the three," Coyle said. "Then I want it in plain words, not the other kind."
Somebody laughed, easy and unbothered, and the deck went back to its celebration, and Kara was alone with the number the way she was best at being alone, which was completely and in a crowd.
While the integration ran, she did a thing she had promised herself she would not do. She opened the outbound queue and looked at the message.
There it was, thirty-one seconds, her own name on it and Della's. She didn't play it. She didn't have to. She knew every word, because she'd built it four times and torn it down three, and the version that survived was the one that said the least. It didn't apologize, because an apology this late was just asking to be forgiven, and she had no right to ask. It said that she'd been thinking about the kitchen in the old house, and the way Della used to sit on the counter and swing her heels against the cupboard while Kara worked, and that she was sorry she'd so often asked her to stop. That was all. A woman who'd spent her life measuring the oldest light in existence, and the only thing she'd found worth sending six hundred years was the sound of a child's heels on a cupboard door.
The burst would go out on Coyle's mark, back toward a blue point of light that was, Kara had always let herself believe, simply very far away. She closed the queue. She would deal with the meaning of that word later, when she had the second half of a sentence she could bear to finish.
The instrument was a radiometer, and what it measured was the oldest light there was. The cosmic background was the afterglow of the young universe, the flash of the whole sky cooling as it grew, stretched and chilled by fourteen billion years of expansion down to a whisper of warmth a few degrees above absolute zero. It soaked every corner of space with the same faint, even glow. It was the one thing you could measure anywhere and expect the same answer. Two point seven two five kelvin. It was, Kara had always thought, the closest thing the universe had to a fixed address. Wherever you stood, the old light told you the same time.
That was why she'd fought the manifest to bring it. If the Loom drive was only a fast boat, the background would read the same here as it had at home, out to more decimal places than the party on this deck could dream of. Same sky. Same age. A very long trip and nothing more. Larsson would be right. She'd write it up cleanly, and she would go home a footnote to her own life's work.
If.
The integration finished. The number resolved in her display, and the deck and the noise and Larsson's warm dismissal all went very far away.
Two point seven two nine.
She read it again. She checked the calibration line, the reference load, the detector's internal temperature, the four things in the apparatus that could lie to her, and not one of them was lying. The instrument was clean. The number was real.
Four thousandths of a kelvin. It was nothing. It was the kind of nothing you round away without a thought, a smudge, a shrug, a decimal no one but a specialist would ever chase.
It was also exactly wrong in exactly the right direction.
Because the background didn't drift. Not with distance. Distance was the one thing in the universe that couldn't touch it. The only lever in all of physics that moved that number, the only thing that could push it up instead of down, was time. A warmer sky was a younger sky. A younger sky meant less expansion had happened. Less expansion meant fewer years since the beginning. The reading in front of her did not say we have come a long way. It said we have come a long way back.
It arrived in her body before the thought had finished, a cold that started at the base of her skull and spread down through her arms. Six hundred and thirty-eight light-years out. And, if the number was true, something on the order of centuries deeper into the past than the deck behind her believed, a past that would only get deeper the farther they flew. Distance and time, folded into a single axis, exactly as a younger woman had written on a whiteboard while a room full of careful men decided she was joking.
She had been right.
She had spent twenty years wanting to be right. She had rehearsed the moment in the dark, the vindication, the faces turning, the retraction read aloud. And now that it had come, sitting in her display at four thousandths of a degree, the first thing she felt was not triumph. It was the outbound queue, and the thirty-one seconds of her own voice waiting in it, addressed to a daughter she had told herself she was speaking to across six centuries of distance.
Not distance. Time. She wasn't casting her voice into the far future to be heard by no one. She was flying away from Della into the deep past, and every light-year the Loom drive carried them out was a light-year further from any year in which her daughter had ever been, or would ever be, alive. Home was not a place they were far from. Home was a when, and the ship could only travel one way along it, and it was not the way back.
Behind her, Brandt was still laughing. Coyle was reading confirmations in his clipped, procedural cadence, nine of nine, all green, drive nominal, hull nominal, ready to prove they could do it again. Larsson was saying something round and satisfied about the future of engineering. Nine aboard, and nine to bring home, and only Kara knew that the second half of the captain's charter had just quietly become a thing the universe would not permit.
She looked at the number a third time. It did not change. Numbers were the only honest thing she had ever trusted. This one was telling her that everyone on this deck who believed they were going home was already wrong, and that she was the only person alive who knew it. The moment she said it aloud the celebration would end and something far worse would begin.
Coyle would want it in plain words. Not the other kind.
Kara reached out, and closed the readout, and folded her hands in her lap.
"Still processing, Captain," she said.
And she said nothing else at all.






  
  Chapter 2: Things That Should Not Be True


Brandt found her in the instrument bay at the top of the sleep cycle, when the ship was quiet enough to hear the drive cooling, and he did not knock, because Brandt never knocked when he was scared. 
"You have a minute," he said. It wasn't a question. He was holding his tablet against his chest like a boy carrying a note he wasn't supposed to have written. "You have a minute, and I need you to tell me I did the math wrong, because I've done it four times and I keep needing a fifth person to be in the room when I do it again."
Kara set down the calibration wand. Two folds had passed since the first, two more clean spins of the Loom drive, and the crew had already begun to treat the impossible as routine, which was what people did with miracles to keep living next to them. They were nineteen hundred light-years out now. Nineteen hundred years of light between the Meridian and the last place anyone aboard had a face waiting.
"Show me," she said.
He came around the bench and set the tablet down between them, and it was, of course, the stars.
"So I'm building the return solution," he said, fast, his hands already moving on the display. "Standard stuff. I take the local star field, I get parallax on the nearest few hundred, I get their spectra, I fit the catalog, I know exactly where we are so I know exactly how to get us back. That's the whole job, that's navigation, I've done it ten thousand times." He stopped. He tapped one star, a hard blue point, and pulled its spectrum up beside it. "Tell me what that is."
Kara looked. She did not need long. A spectrum was a fingerprint, and she'd been reading them since before Brandt was born.
"Young," she said. "Hot, massive, metal-poor. A few tens of millions of years old, no more. It hasn't had time to make anything heavy yet."
"Right. Great. Now here." He swept his hand and the field filled with them, hundreds of the same, marked in the amber he used for things he didn't like. "They're all like that. Not most. All. Every star I fix out here is too young. There's barely any iron in the whole neighborhood. Where I'm standing, according to the light, the universe hasn't gotten around to building the heavy stuff yet."
"Metallicity," Kara said. "You're reading the iron."
"I'm reading everything. Iron, magnesium, the whole heavy end, and it's not there, or it's barely there, like the neighborhood's brand new." He dragged three more spectra up and stacked them. "And before you ask, yes, I checked the obvious. Redshift's accounted for. I'm not confusing far away with fast away, the lines are where they should be for objects sitting still relative to us. I checked the reference lamp. I checked my own catalog against Sol, ran the whole pipeline on stars I've measured a thousand times, and it spits them back perfect. The pipeline's clean. The lamp's clean. It's not me." He said it fast, the way he said everything, but she could hear the thing underneath, the plea in it. He'd checked everything precisely because he wanted, badly, to be the mistake. Being the mistake was survivable. "It's the sky, Doc. The sky's wrong, and it's wrong the same way everywhere I point."
"And the distance."
"The distance is fine." He said it the way you report a wound. "That's the problem. The parallax closes perfect. We are exactly as far out as the drive says we are, no argument. So I've got a real place, a real distance, and it's full of stars that are way too young to be sitting nineteen hundred light-years from a galaxy that's already made me and you and the iron in this tablet." He looked up. "Stars don't get younger the farther out you go, Doc. That's not a thing. Space doesn't have an age gradient. So either every catalog we brought is wrong, or my instruments are lying to me in a way I can't find, or."
He stopped on the or. He'd walked himself to the edge of it and would not step off.
"Or," Kara said, and did not finish it either.
For a moment neither of them said anything. The drive ticked as it cooled. She felt her pulse in the soft place under her jaw, the only part of her that had ever admitted to fear.
She knew the shape of what he'd found because she'd already found a corner of it herself, three folds ago, in a single decimal of the oldest light, and she'd folded it up and put it behind her teeth and said nothing. Four thousandths of a kelvin. A sky a little too warm. She had told herself it might be nothing. She had told herself that for two jumps. And here was Brandt, who did not have her conjecture and did not have her twenty years of ruin, arriving at the same door from the other side of the house.
That was the thing that undid the last of her doubt. Not that she'd seen it. That he had.
"Isaac," she said. "How many people have you shown this to."
"You. Just you." A flicker of the grin, thin. "I'm not an idiot. I say the stars are getting younger the farther we fly and I'm off this deck and into a nice quiet room with a nice quiet doctor by lunch. I know how it sounds. It sounds like the thing that ends careers." His eyes came up and held on her, and the joke went out of them entirely. "Which is why I brought it to the one person on this ship who already knows exactly what that costs."
She let that sit. He hadn't meant it as a cruelty and it wasn't one. No one aboard had ever named her ruin to her face as a qualification instead of a stain.
"Keep it to us," she said. "For now. Not because it's wrong. Because if it's right, we get exactly one chance to say it, and we say it with so much data that no board on Earth can convene a committee to make it go away." She heard her own voice go flat and precise, the way it did when she was building something. "We measure. Quietly. Every jump. Parallax, spectra, the background, everything, and we timestamp it and we lock it. You get me the distances and the star ages. I'll get the sky. And we tell no one until the numbers are a wall."
"A wall," Brandt repeated. He was quiet a moment, and when he spoke again the speed had gone out of him. "You know what it means, though. If it holds. If the ages really do climb with the distance." He wasn't asking her to say it. He was asking her permission to have thought it. "It means the map's not a map. It means every mile out is a year back, and nobody built the drive to do that, and nobody on Earth signed up to find it."
"I know what it means."
"Do they?" He tipped his head at the deck, at the nine people sleeping under it. "Coyle thinks he's driving. He thinks the only question is how fast we get home."
"Coyle has a charter," Kara said. "Prove the drive, bring nine home. Right now that charter is intact. Let's not hand him a reason to think it isn't until we're certain it isn't."
Brandt let out a breath that had been in him too long. "Okay," he said. "Okay. God, that's a relief, honestly, I thought you were going to tell me I was tired." He was already gathering the tablet back up against his chest. "For what it's worth, I really wanted you to tell me I was tired."
"You're not tired," Kara said. "I wish you were."
He almost laughed, and then didn't, because he'd caught up to what she meant, and he left the bay quieter than he'd come into it.
She stood in the quiet he left and understood that she'd just done a thing she'd sworn, once, never to do again. She'd taken a young person with a whole career in front of him and pulled him one step across the line into the country where she lived, the country of the true and unsayable. Brandt was thirty-one. He had a mother in Lyon who thought her son was going to be famous for finding the way home. In a sense he still might be. In another sense Kara had just handed him a spectrograph reading of his own future and told him to keep it behind his teeth, and he had said okay, and the okay had cost him something he did not yet know the size of.
She had needed a witness. That was the truth of it, and it was not a kind truth about herself. She had needed one other human being to see the line before she looked at it alone, because the last time she'd seen a thing like this alone, it had very nearly killed her.
She did not sleep. She had not really expected to.
She worked instead, and the work was the same work it had always been, which was the only thing in her life that had never once let her down. She pulled the background readings from all three folds and laid them in a row. Home, two point seven two five. First fold, two point seven two nine. Second fold, warmer. Third fold, warmer again. A staircase, each step a few thousandths of a kelvin, each step in the one direction the universe was not supposed to allow.
The cosmic background did not drift. She kept coming back to that, pressing on it like a bruise, because it was the load-bearing wall of the whole argument. That faint even warmth was the afterglow of the beginning, stretched and cooled by every year the universe had aged. Its temperature was a clock. Not a metaphor for a clock. A clock. You read the sky's warmth and it told you, to a fraction, how long it had been since the first light. And everywhere in the universe, at the same moment of cosmic time, it read the same. That was the point of it. That was why it was the fixed address.
Before she let herself believe the staircase, she spent an hour trying to break it. This was the discipline, the part nobody outside the work ever understood: the first thing you do with a beautiful result is attack it. She pulled the calibration source, the little sealed cavity at a known temperature that the instrument carried precisely so it could be told when it was lying. She measured it. It read true, to the fourth decimal, the same true it had read the day they left the yard. The instrument was not warm. The instrument was fine. She checked the second source against the first. They agreed with each other and with the physics and with the cold hard fact of the machine. Every honest test she could throw only made the staircase more real, one exhausting rung at a time.
That was the cruelty of good data. You went looking for the mistake that would let you sleep, and instead you found that there was no mistake, and then you did not get to sleep at all.
Unless the moment of cosmic time was not the same everywhere the ship went.
She made herself say the forbidden sentence in the plainest words she had, alone, where no board could hear her. The farther out we go, the earlier it is. Not it looks earlier. It is earlier. The distance and the age are not two facts about where we are. They are one fact, wearing two coats.
It was, word for word, what she had written on a whiteboard twenty years ago in front of a room of men who had smiled at each other. It was the sentence that had cost her the chair and the funding and, by a longer and crueler road, the last easy conversation with her daughter. She'd been so sure, and being sure had burned her house down, and she'd spent two decades learning to distrust the exact instinct that was now, quietly, in the dark, being proven correct.
That was the vertigo. Not that she might be wrong. That she was right, and that being right had already taken everything from her before the universe had bothered to confirm it. The proof was arriving nine years too late to save Petra Vance, who had sat the seat so the numbers would look brave. It was arriving nineteen hundred light-years and God knew how many centuries too far to reach Della. Vindication was supposed to feel like a door opening. This felt like standing in a house you'd been thrown out of long ago and finally being handed the key.
She thought about the message queue, the way she did every cycle at about this hour, the small cowardly ritual of it. There was a channel home. It cost the earth in power and it ran nineteen hundred years slow and it would arrive, if it arrived, in a world with no one in it she had known. She could compose to Della. She had a draft three years old that began with the word Della and stopped there, because everything she had ever wanted to say after it was an argument for why the work had been worth the daughter, and there was no arrangement of those words that a daughter should ever have to read.
She had chosen the sky over the girl. She had told herself, at the time, that she was choosing the truth, and that the truth belonged to everyone and so was larger than one child's bedtime. The line she was assembling on the bench in front of her was that truth, arriving now, warm and exact and twenty years too late to make the trade a good one. Nobody tells you that being proven right can itself be a punishment. That the universe can wait until the cost is paid in full and then, only then, quietly agree with you.
She closed the draft without adding a word to it. Then she went back to the numbers, because the numbers had never once asked her to justify herself.
She worked until the vertigo cooled into method, because method was the only ground she trusted to stand on.
By the second hour she had a plan, and by the third she was halfway through executing it, and that was when Larsson came in.
He did not knock either, but for the opposite reason. He knocked on nothing because everything was already his.
"Doctor Geddings." He had a cup of the good coffee, the stuff he'd brought from his own allotment, and he held it the way other men held a scepter. "The lights in the instrument bay. At this hour. I confess a certain curiosity, and, I will admit, a certain concern. We are two hundred hours into the most scrutinized voyage in human history. This is not the moment for anyone to be tired at their post."
"I'm not at my post," Kara said. "I'm doing science. They're occasionally the same building."
"Ha." He said the syllable rather than laughing it. He came to the bench and looked, unhurried, at what she had open, and she watched him see it, watched the amber field of too-young stars, watched him understand in about four seconds exactly what Brandt had brought her, because whatever else he was, Emmett Larsson was not a fool. That was what made him dangerous. A fool you could out-argue.
"Ah," he said. "So the boy has been to see you."
"The navigator," Kara said, "has found an anomaly in the local stellar population. Yes."
"He has found instrument drift." Larsson set his coffee down, and his voice found its lecture-hall register, round and warm and utterly certain, the voice that had buried her once already and clearly intended to make a habit of it. "Consider the situation dispassionately. We have built a machine that does something no machine has done. We have flown it further than any calibration has ever been tested. And now, at the ragged edge of every instrument's tolerance, we are seeing small systematic offsets in exactly the quantities most sensitive to that tolerance. The spectra skew. The catalog fit degrades. This is not a discovery, Doctor. This is what the far end of an error bar looks like when you finally reach it."
"The parallax is clean," Kara said.
"The parallax is geometry. Geometry is robust. Spectroscopy is delicate. It would be remarkable if they degraded together." He spread his hands, generous, reasonable, insufferable. "I do not say this to wound you. I say it precisely because I know your history. You, of all people, understand how badly one can want a pattern to be real. I would spare you the repetition of that particular grief."
It was so gently done that it took her a moment to feel the knife. He was not calling her wrong. He was calling her a woman whose judgment could not be trusted around exactly this shape of idea, and doing it kindly, on the record, in a way that would sound like mercy if it were ever read aloud.
Twenty years ago she'd have raised her voice. Twenty years ago she had, and it had cost her the argument to the exact degree that it had felt good. So she folded her hands and made her voice as flat and cold and cheap as she could, because the version of her that won arguments spent nothing.
"You may be right," she said. "It may be drift. So let's rule it out. Drift is uncorrelated. If these offsets are the instruments failing at the edge of tolerance, they'll scatter. If I plot them against distance, I'll get a cloud. Noise. And you'll have been right, and I'll write it up, and we'll never speak of it again." She looked at him. "Would you object to me ruling out your own explanation, Emmett? It seems a small thing to grant a colleague who wants a pattern too badly."
She watched him weigh it. He could not say no. Saying no to a test was the one thing a man of his self-image could never be caught doing.
"Of course," he said, after a breath a half second too long. "By all means. Rule it out. I am confident in the result." He picked up his coffee. At the hatch he paused, and did not turn around. "Get some sleep, Doctor. Being right is a young person's ambition. At our age the wiser goal is simply to not be wrong in public."
Then he was gone, and she was alone with the one thing he had, without meaning to, handed her.
A test he could not disown.
She knew what he would do with the interval she'd bought. He would not sit still. Larsson never sat still; he built consensus the way other men built engines, quietly, in the corridors, over the good coffee, so that by the time a thing was said aloud in a room it had already been decided in six smaller rooms beforehand. He would be laying the groundwork for the word drift, seeding it, making it the reasonable thing that reasonable people had already agreed to before she ever stood up with her wall of data. He'd done exactly that to her once. She'd walked into a hearing thinking she had to convince a room and discovered the room had convened to convict.
So the wall had to be high enough that no amount of corridor arithmetic could get over it. Not persuasive. Unanswerable. There was a difference, and it had taken her twenty years and one ruined career to learn it, and she was, at least, an expensive education's worth of wiser now.
She built the plot he'd dared her to build. It took the rest of the cycle. Distance on one axis, the honest geometry, the thing even Larsson admitted was robust. And on the other axis, the age. Not one measure of age but every independent measure she had, forced to agree with each other or expose the lie: the background temperature and the clock it kept, the stellar populations and their poverty of iron, the faint reddening of the oldest galaxies at the field's edge. Four folds of data. Home, and three steps out. She fed them in one point at a time and did not let herself look at the shape until the last one was placed, because she was a scientist and the whole discipline was a set of rituals for not fooling yourself.
Then she looked.
If Larsson was right, it was a cloud. Random offsets, scattered, meaningless. Noise wore that shape and everyone who had ever measured anything knew it on sight.
It was not a cloud.
The four points lay along a line. Not near a line. On it. She checked the residuals because checking was who she was, and there was nothing to check, because there was no scatter, because the points sat on the line the way stars sit in the sky, put there. Distance and cosmic age, plotted against each other, made a single straight diagonal drawn edge to edge across her display, as clean as anything she had ever seen come out of nature, cleaner than it had any right to be, a relationship so exact it could only be a law.
Every light-year out was a fixed number of years back. The same number, everywhere, without deviation. You could read the slope of it right off the screen. You could hand it to a child. Space did not have an age gradient. This universe did, and the ship was climbing straight down it, and the line said so with the flat unfeeling confidence of geometry, and there was not one point out of place for a tired woman to have talked herself into.
Kara sat very still and looked at the straightest line of her life, the line she'd drawn in her head at thirty-four and been destroyed for drawing, and she understood that the destruction had been accurate. They had been right to be afraid of this. She had simply been early.
Somewhere two decks down, nine people slept, believing the ship could take them home. And the line on her screen, patient and perfect and entirely without mercy, told her exactly how far into the wrong direction each of them was traveling every time the drive spun, and exactly how long it had already been, and that none of it, not one year of it, would ever run the other way.
She thought, absurdly, of the calibration source again, the little sealed cavity that knew its own temperature and could not be talked out of it. That was what the line was. A source that knew the truth and did not care whether the truth was survivable, whether it was kind, whether the woman reading it had already been broken once for reading it early. The universe had built a clock into the sky and set it running at the beginning of everything, and the clock did not lie, and the ship was flying, mile by patient mile, into hours of that clock that had no business still existing.
She did not close the plot this time.
She sat with it until the ship woke, because somebody aboard had to be the first to keep this particular vigil, and the line was hers, and so, it seemed, was the distance.






  
  Chapter 3: The Regress


Kara got to the wardroom an hour before the briefing so that the line would be waiting for them when they walked in, and not the other way around. 
She'd learned this twenty years too late to save herself, but she had learned it. You did not carry a dangerous truth into a room, set it down in front of people, and ask them to look. You built the room around the truth first. You put it on the wall, big, in the color of the ship's own instruments, so that by the time the crew arrived the thing was already furniture, already a fact the room contained, and all anyone could do was decide how to live with it.
So she rigged the main display herself, by hand, checking each feed the way she checked a spectrum. Distance along the bottom. Cosmic age up the side. Four points, and the line they made, drawn edge to edge across two meters of glass. She did not caption it. She did not want a word on that wall that she would have to defend. She wanted the geometry to do the talking, because geometry was the one witness Larsson had already agreed, in front of her, that he could not cross-examine.
The hatch opened while she was still adjusting the contrast. Coyle came in alone, which meant he had timed it that way, which meant he wanted the first look without an audience.
"Doctor."
"Captain."
Coyle stopped a stride inside the hatch and read the wall. He did not ask what it was. Kara watched him find the axes, find the points, find the line, and go still in the particular way command trained into people, a stillness that was not calm but the suppression of everything that wasn't.
"That's your quiet science," Coyle said. It was not a question and it was not warm.
"That's the sky, Captain. I only drew the axes."
"Two hundred hours, Doctor, and you've been running a private program on my ship."
"I've been ruling out an instrument fault," Kara said, "which is exactly what you'd want done quietly before it went on this wall. If I'd been wrong, you'd never have heard about it, and that would have been the right outcome. I wasn't wrong. So now you hear about it." She kept her voice flat and even. "I'd rather have handed you noise. I couldn't."
Coyle looked at her a moment longer than was comfortable. Then he looked back at the line, and something in the set of his shoulders admitted it was not noise, that nobody in the history of measurement had ever made noise sit down that straight.
"Talk me through it," Coyle said. "Before they're in the room. I don't like being surprised in front of my crew."
Kara talked her through it.
She kept it to the geometry. Distance was the honest axis, she said, the one even the skeptics granted, because parallax was just triangles and triangles did







