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  Dedication


For everyone who has ever looked at the evidenceand wondered what it failed to show. 
And for those who know that sometimes the most important question isn't
What happened?
but
Which version of what happened is true?
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  Chapter 1: Forty Kilograms


Forty hours before activation the Peregrine was forty kilograms overweight, and Elias Porter was fixing it one object at a time. 
He'd set the scale on the deck of the mass-audit bay because the bench was already covered, and he worked from a kneeling position with a slate balanced on his thigh. Adrian Bell stood two meters back with his hands behind him and watched.
He was writing everything down. That was the point of standing here instead of reading the summary in forty minutes when Elias filed it, and he'd stopped explaining the habit to people around the time he made commander.
Thirty-nine hours and about twenty minutes, if he was being exact, and he generally was.
"Personal effects allowance is two kilograms a head," Elias said. "Twenty heads' worth would be twenty kilos. We have ten heads and twenty-six kilos."
"So we're six over on personal and thirty-four over somewhere else."
"Thirty-four over in the lattice bay." Elias finally looked up. He had a face that didn't hide much, and right now it wasn't hiding that he'd already had this conversation with somebody. "Halloran shipped a second calibration shell. Nobody wrote it on the manifest."
Adrian did the arithmetic he'd been doing for six weeks. Ninety-four days of consumables at launch. One reactor. No second reactor, because the second reactor had been descoped in the third year of the program to pay for the lattice, and every mass conversation since had been a conversation about that decision without saying so.
"Is it installed or is it in a crate," he said.
"Installed. Dana signed it in."
"Then it's not personal effects, it's ship's mass, and it goes in the ship's mass column." Adrian marked it. "What's next."
"Wesley's telescope."
"It's not a telescope."
"It's a tube with lenses in it." Elias set it on the pan and read the number without looking up. "One point four."
Adrian wrote it down. "Give him his tube back."
Elias handed the tube over his shoulder without turning, and Wesley Calvert took it out of the air like he'd been waiting for it, which he had.
"It's a refractor," Wesley said.
"Nobody cares," Elias said.
"You'll care in six weeks when you want to look at something."
"I'll look at it on a screen like a person."
Wesley grinned at Adrian, expecting the commander to take a side, and Adrian didn't. He wrote 1.4 in the personal column against Calvert, W. and moved on.
Dana Kirby came through the hatch at 0620 with a coil of tape on her wrist and stopped dead when she saw the scale.
"Whose idea was the floor."
"Bench was full," Elias said.
"Bench was full of my shell hardware, which you moved."
"I moved it two meters."
"You moved it two meters onto a deck that flexes." Dana crouched, put a hand flat on the plate under the scale, and left it there for three seconds. Then she stood up and wrote something on her tape. "It's fine. Weigh what you want. But you're reading half a percent light on everything under two kilos and I'm not going to be the one who tells you that in April."
Adrian marked it. Half a percent on twenty-six kilograms was a hundred and thirty grams. Nothing at all. Dana had crossed a bay to say it anyway.
"Chief," he said, "the second calibration shell."
"Installed and signed."
"By you?"
"By me." She didn't offer anything after that, and he didn't ask, because she'd tell him the part that mattered when she'd decided which part that was.
Camille Morgan looked in from the corridor without coming through, which was how she entered most rooms.
"Commander, the 0400 burst is decoded and in your queue."
"Anything I need now?"
"No." A pause that was long enough to notice. "It's a hundred and forty pages. I'd read it before the brief rather than after."
She was gone before he could ask what that meant, and he made a note that she hadn't said it was bad, and that she'd chosen the word before.
* * *
He went down to the lattice bay before he read the burst, because thirty-four kilograms was a number and he preferred to stand next to his numbers.
Most of the compartment was taken up by the lattice itself, which from two meters away looked like nothing worth thirty percent of a program budget. A grey cylinder in a cradle with the cabling dressed along it in bundles. Elias came down after him with the slate still on his arm.
"You can't weigh the shell without pulling the whole assembly," Elias said. "I weighed the crate and took off the packing. Write down that it's an estimate."
"I'll write down that it's yours."
The transport frame stood against the aft bulkhead where the yard had left it, empty now, four struts and a cradle and a stencil across the top rail in paint gone nearly the color of the metal under it. ASHGROVE 2144. RETURN TO STORES.
"Halloran reuses them," Elias said. "That one's been around."
"Return to stores where?"
"Stores." Elias shrugged. "It goes back at Ledger and in nine years somebody paints something else on it."
Adrian wrote the stencil down.
He walked the length of the lattice on his way out because he hadn't done it in a week. At chest height, about two thirds along, there was a hinged cover with a yellow border and an inspection card behind a window in it, initialed in four places in Elias's handwriting.
"What's that."
"Manual phase lock." Elias opened the cover without any ceremony at all. Behind it was a grip seated in a track, painted the same yellow, about as long as a forearm. "You pull it out and hold it and the lattice holds phase as long as you're holding. Let go and it drops."
"How hard's the pull?"
"About eleven kilos." Elias closed the cover and set the latch with his thumb. "Inspected every ninety days since the yard. Nobody's pulled one on this hull and nobody's going to. It's there because the regulation says a person has to be able to stop it. Not a system. A person."
"That's a lot of paperwork for a handle."
"It's a lot of paperwork for a handle," Elias agreed, and went back up to his scale.
Adrian stood there a second longer than he needed to. Then he wrote down the inspection interval and went to read a hundred and forty pages.
* * *
Waypoint Ledger had been a fuel depot for eleven years before anybody decided it was a research station, and it still looked like a fuel depot with offices glued to it.
It sat at the Earth-Sun L5 point, one astronomical unit out, which was a distance nobody bothered to state in kilometers because the number that mattered was eight minutes and nineteen seconds.
He walked the long transfer tube from the Peregrine's dorsal collar into Ledger's spine with a slate under his arm and a running total in his head. Six kilos on personal. Thirty-four on ship's mass, now reclassified. That put him at zero on paper and forty over in reality, and he'd have to say so out loud in the readiness brief because saying it out loud was the job.
Curtis Reed was waiting at the hatch with two bulbs of coffee and an expression that meant he'd read something.
"Commander."
"Curtis."
"The board's approval packet came in on the 0400 burst." Curtis handed over a bulb. "I've read it twice. I'd like you to read it before I characterize it."
That was Curtis all over. He was the executive officer on the most expensive experiment the Deep Range Authority had ever flown, and he wouldn't tell you what a document said until you'd looked at it, because a characterization was an inference and an inference was a different column than an observation.
"Is it bad?"
"I don't know yet," Curtis said, and he meant it literally.
Adrian took the coffee. Down the spine, through the viewport, Earth was a point of light he could cover with a thumbnail, and the light he was covering had left it eight minutes and nineteen seconds ago.
He'd tried explaining that to his sister once and made a mess of it. You aren't looking at Earth, you're looking at a picture of Earth that finished being taken while you were putting your boots on. She'd said that was true of everything, which was correct and not the point, and he'd let it go.
The point was that out here you couldn't ask a question and get an answer. You could only send a statement and wait to see which of your assumptions it had already outrun.
* * *
The readiness brief ran in Ledger's wardroom because the Peregrine's wardroom sat six and there were ten of them, plus the station's operations lead.
He came to everything and contributed nothing and was, in Adrian's private assessment, the most honest person on the station.
Dana Kirby had a strip of adhesive tape stuck to the table in front of her with numbers written on it in grease pencil. She'd been doing that for a month. Adrian had asked once whether the ship's own breaker log was giving her trouble and she'd said no, and then hadn't elaborated, and he'd written that down too.
"Reactor," Adrian said.
"Reactor's fine." Dana didn't look up from the tape. "Ceiling's eleven seconds. It was eleven seconds in the sim, it was eleven seconds on the bench, and it'll be eleven seconds on the day. Past eleven the shell load goes somewhere I can't route it and I stop being able to tell you what happens."
"Understood."
"I want that in the minutes with my name on it."
"It's already in the minutes with your name on it."
Dana nodded once and went back to her tape.
"Medical," Adrian said.
Peter Lawson had a paper notebook open in front of him, one of the sewn ones with the numbered pages, and a pen he'd owned longer than he'd known any of them. He was fifty-one and he'd been the second-least impressed person in every room he'd entered since Adrian met him.
"Ten baselines, all current, all within tolerance." Peter turned a page. "Porter's resting rate is up four over his December number, which is what happens when a man spends nine days weighing other people's belongings."
"Is it clinical?"
"It's annoyance."
"Note it anyway."
"Already did." Peter tapped the page. "I write everything down, Commander. It's a character flaw."
Somebody laughed. Adrian didn't, but he made a note of the page number Peter had tapped, because the man's notebooks were the only records on this station that didn't live in a database, and Adrian had spent enough years around databases to find that restful.
"Comms."
Camille Morgan took her time. She always did, and new people always thought she hadn't understood the question.
"The 0400 burst arrived clean," she said. "Sixteen minutes thirty-eight on the round trip, no anomalies in the carrier, no retransmit requests. I'd like to run a second handshake at T minus twelve rather than T minus six."
"Reason?"
"No reason." She met his eyes without hurrying. "I don't have one. I'd like the margin."
"Take it."
Annika Stroud made a small note when Camille said that, and Adrian let it pass without comment.
Annika made small notes constantly. She was the youngest of them and she watched the room more than she spoke into it, and six weeks ago she'd told him privately that Wesley's sleep had shifted forty minutes later over the course of a month.
Adrian had asked if that mattered. She'd said she didn't know yet, she wanted more of it before she said anything, and he'd respected that so much he'd nearly said so.
"Systems," he said.
Miriam Warren had the Peregrine's architecture open on her slate and she turned it to face him. It was unnecessary. She did it every time.
"Nominal. All of it. The ship's been telling me the truth for four hundred and eleven days and I don't expect it to start lying on Thursday."
"Nobody said it was lying."
"Elias said it was lying."
"I said it was wrong," Elias said. "About the crate."
"It wasn't wrong about the crate, the crate wasn't in it."
"That's what wrong means."
"That's what unlogged means," Miriam said, and Curtis lifted two fingers off the table, which was as close as he came to calling a room to order.
"Observed," Curtis said, "a crate arrived and wasn't on the manifest. Inferred, someone at Halloran shipped it without filing. Assumed, that the ship's inventory system failed. We have the first one. We're comfortable on the second. The third one we haven't touched."
The room went quiet the way it did when Curtis did that.
Adrian let it sit for a beat. He'd learned in his first command that a silence you allowed was worth more than a sentence you spent.
"Navigation."
"Catalog's loaded, verified against the Ledger reference at 0200, and I ran the differential myself." Wesley was still holding the refractor. "Ten thousand four hundred and eighty-one sources in the primary set. Zero mismatches."
"You ran the whole set?"
"I ran the whole set."
"By hand?"
"By hand on a sample and by machine on the rest, and yes, Commander, I know how that sounds, and I did it anyway."
"Log it," Adrian said, and moved on, and told himself he'd stopped being surprised by Wesley Calvert about a year ago and knew it wasn't true.
* * *
Marissa Cole wasn't at the brief.
She hadn't been at the last one either. She was in the lattice core with two Halloran technicians and a coherence shell she'd apparently decided, at some point in the last thirty hours, needed to be checked again, and Adrian had the report she'd filed at 0140 and nothing since.
"Has anyone spoken to Doctor Cole today," he said.
"I brought her food," Peter said. "She looked at it."
"Did she eat it?"
"She looked at it, Commander. I'm a physician, not an optimist."
Dana snorted. Elias said, "She's been in there nineteen hours," in the flat tone of a man reporting a fact he didn't approve of, and Miriam said, "She's checking the shell she already checked," and Camille said nothing at all.
Adrian looked around the table and thought he'd learned more about Marissa Cole in the last ninety seconds than he had in the four meetings she'd actually attended.
They weren't complaining about her. That was the part worth writing down. Ten people describing a colleague who wasn't in the room, and not one of them had said anything unkind, and not one of them had said anything warm either.
"Anything from her I need to know?"
"She corrected my consumables math on Tuesday," Dana said. "She was right."
"How did she put it?"
"She said the number was wrong and then she said the right number and then she left."
"Did she say she was sorry?"
"Why would she be sorry," Dana said. "She wasn't the one who was wrong."
Adrian wrote that down too, in the margin, where he kept the things that weren't findings yet.
* * *
He read the approval packet alone in his cabin at 2140 station time, with the door shut and the slate flat on the desk and a pen in his hand out of a habit he'd caught from Peter Lawson and never shaken.
The packet ran a hundred and forty pages. He'd written thirty-one of them.
Section one was the mission profile and it was his. Section two was the reactor envelope and it was Dana's, unchanged, eleven seconds hard ceiling, her name on it. Section three was the abort criteria. Section four was the parameter block.
He read section four twice.
He'd submitted nine and a half seconds. He'd submitted it in December, he'd defended it in January, and he'd defended it again in February with a fourteen-page appendix that showed the margin between his requested duration and Dana's hard ceiling and explained, in the plainest language he could manage, why he wanted a second and a half of it left over.
The parameter block said eleven seconds.
Not nine and a half with a note. Not nine and a half with a contingency to eleven. The block listed a single value, and the value was the ceiling, and there was no margin in it at all.
He set the pen down and sat with it for a while.
There were two things to do and he could see both of them clearly. He could escalate, which meant a transmission to the board and realistically thirty hours of exchanges, with activation in less than forty. Or he could file a formal objection, which went in the record and changed nothing and would be read by people who had already decided.
He'd flown eleven years of experimental profiles before he took a command, and he'd learned the difference between a fight worth having and a fight that only made you feel better.
The board had the ceiling, the board had Dana's envelope, the board had his fourteen pages, and the board had chosen. Escalating wouldn't move them. It would mean ten people spent their last thirty hours before activation watching their commander argue with Earth.
He thought about Dana's tape on the wardroom table. Past eleven the shell load goes somewhere I can't route it. She hadn't said past nine and a half. Nine and a half had never been about the physics. It had been about the fact that the number you plan for and the number the hardware can survive shouldn't be the same number, and the board had read fourteen pages of that and set them equal anyway.
He didn't think they were wrong. That was the uncomfortable part.
He thought they'd made a defensible call from a hundred and fifty million kilometers away with eight minutes and nineteen seconds of ignorance baked into every line of it, and that his own certainty was worth exactly as much as theirs and no more, and that the difference was that he'd be aboard.
He wrote the objection instead. Four paragraphs. He stated the requested value, the approved value, the difference, and his assessment that the difference removed the entire margin between nominal operation and Kirby's hard ceiling. He stated that he'd comply. He signed it and marked it for the record and for Dana's file and Curtis's, because Curtis would want the observation in writing and would never ask for it.
Then he went back to section four to pull the authorizing signature for the objection's reference line.
He'd expected Halloran's program director. Or Bergstrom, or one of the two deputies who'd sat through the February appeal with their hands folded.
The block was signed off by a name he'd never seen.
He read it again. He checked the certification suffix. Current, correct, issued by the Deep Range Authority. He checked the authorization chain. Intact, running back through the board in the proper order.
Everything about it was in order.
Adrian Bell had spent six years inside this program. He'd sat in every review and shaken every hand in the room in February, and he had never in his life worked with the person whose name was on the line that changed his eleven seconds.
He picked the pen back up.
He wrote the name down.






  
  Chapter 2: Noise


The shell had to be seated to within forty microns and Yusuf Aringa wanted to talk about the eleven seconds. 
Marissa Cole had both arms inside the calibration shell to the elbow, holding a ring of monocrystal against a mounting collar with three fingers of her left hand while her right worked the torque driver a sixteenth of a turn at a time. The ring weighed nine hundred grams. If she dropped it she'd be ordering another one from Earth and waiting nineteen days for it to arrive, which meant the test wouldn't happen, which meant the argument Yusuf wanted to have would resolve itself in the least interesting way available.
"You could have refused the parameter," he said.
"I could have."
"Bell refused it."
"Bell objected to it. That's not the same verb." A sixteenth. She watched the strain readout, not the driver. "And he's the commander. Objecting is a thing he's allowed to do in writing. I'm the principal investigator, and if I say the number's wrong they don't change the number, they change the investigator."
Yusuf made a sound that meant he thought that was cynical. He was twenty-six and he'd been at Halloran for two years and he still believed that being right was a position you could hold.
A sixteenth. The strain came up eleven and settled at nine. Good.
"Do you think it's wrong?" he said.
"I think it's unmodeled."
"That's not an answer."
"It's the only honest one available." She got the last sixteenth in and took her hands out of the shell slowly, one at a time. "Nine and a half seconds sits inside the envelope I simulated. Eleven doesn't. Everything between nine point five and eleven is a region I have opinions about and no data on, and I'm not going to pretend the opinions are data because you'd like me to be indignant."
She flexed her left hand. It had gone numb somewhere around hour fourteen and she'd been ignoring it.
"So we're running one and a half seconds into a place you've never modeled."
"We're running eleven seconds into a place I've modeled up to nine and a half. Say it correctly or don't say it."
He didn't say anything after that, which she preferred.
* * *
The lattice occupied the Peregrine's core the way a spine occupies a body, and Marissa had spent four years learning to think of it as one object instead of six thousand.
Its geometry defined a sphere four hundred meters across, centered eleven meters forward of the reactor face.
Four hundred meters in, everything shared a state frame. Four hundred and one meters out, nothing did. No gradient, no falloff, no partial effect.
She pulled herself along the core access and checked the shell seat on the readout at station eleven. Forty microns was the tolerance. She'd made twenty-two.
Then she checked it again, because she'd been awake for nineteen hours and her own numbers were the only ones on this station she didn't automatically trust.
Twenty-two.
* * *
What the lattice did was not travel and she'd stopped correcting people who called it that.
It didn't move the ship and it didn't open anything. It brought the local quantum state of everything inside four hundred meters into register with an adjacent branch, held the register, and let it go.
During the hold the two states weren't neighbors. They were the same state, described twice.
Information could cross that. Small objects could cross it. Whether a spacecraft could cross it was the question the test existed to answer.
The part nobody outside Halloran had internalized was the constraint, and the constraint was the whole reason she slept at all.
A bridge needed a running lattice at both ends.
Not one lattice reaching. Two, in register, both powered, both inside a shared window of about thirty days of local time. Without a far end the near end just consumed reactor output and produced a null.
There was exactly one coherence lattice in existence. It was eleven meters forward of the Peregrine's reactor face and she'd built it.
So Thursday's test would produce a null. She'd written that in the objectives, in the section marked expected outcome, and fought the communications office for six weeks over their preference for initial characterization.
The package would go into the envelope, the lattice would run eleven seconds against no far end, and the package would come back with the exact state it went in with. The most expensive measurement anyone had ever taken.
It would also be the first time in four years that her hardware and her mathematics were in the same room.
Yusuf thought the eleven seconds was the interesting question. It wasn't. Eleven seconds against nothing was the same as nine and a half against nothing.
The unmodeled residue bothered her anyway.
Not because she thought something would happen. Because she couldn't write the sentence that said nothing would.
* * *
Dana Kirby came down the core access at 0340 with a strip of tape on her forearm and stopped at station eleven without being invited.
"Shell's seated."
"Twenty-two microns."
"I know. I read it." Dana put her hand on the collar the way she put her hand on everything, flat, three seconds, like she was taking its pulse. "I want to talk about the last second and a half."
"Thermal."
"Thermal." Dana pulled the tape off her arm and stuck it to the console bezel, and Marissa read it upside down. Six numbers, grease pencil, no units, no labels. "Nine and a half, the shell takes nine hundred and forty kilojoules and dumps it into the collar over about four minutes. Eleven, it takes twelve-forty."
"Which the collar takes."
"Which the collar takes. I'm not telling you it fails." Dana tapped the fourth number. "I'm telling you the derivative changes. Nine and a half to eleven isn't fifteen percent more heat. It's thirty-one percent more heat, because you're past the point where the shell stops sharing it evenly."
Marissa read the six numbers twice.
She'd run this. She'd run it in 2146 and again last spring, and she'd gotten thirty-three percent, and she hadn't published the number anywhere except an internal memo that had gone to Halloran and not to the Authority, because at nine and a half seconds it wasn't a decision-relevant quantity.
"Thirty-one," she said.
"Thirty-one point four."
"I get thirty-three."
Dana looked up. "With what emissivity?"
"Point eight one."
"Try point seven nine. It's dirtier than you think, I've had my hands on it."
Marissa wrote 0.79 on the back of her own hand, which was a habit she'd have denied having.
"Does the collar care?"
"No." Dana peeled the tape back off the bezel. "The collar's rated four times that. I'm not here about the collar."
"Then what are you here about."
"I'm here because you and I both ran a number that the board didn't ask either of us for, and neither of us put it in the packet." Dana stuck the tape back on her forearm. "That's all. I'm not asking you to do anything. I just wanted the two of us to have said it out loud once."
She went back up the access without waiting for a response, which Marissa appreciated more than she'd have been able to explain.
* * *
She ran the pre-run sweep at 0410 with Yusuf on the second console and nobody else in the core.
The sweep was a housekeeping procedure. You pulsed the lattice at four percent of operating power for six hundred milliseconds and you looked at what came back, and what came back was the shell's own reflection, a known waveform she'd seen nine hundred times, plus whatever the instrument's noise floor was doing that hour.
First pass at 0412. Clean. Reflection dead on template, noise floor at negative one-forty, nothing in the residual worth naming.
She logged it and pulled the second pass at 0417.
The reflection came back on template. The noise floor came back at negative one-thirty-eight, two decibels up, which was inside spec and unremarkable.
Sitting on top of the noise floor at 0.0114 hertz was a coherence signature.
Marissa stopped moving.
She didn't call Yusuf. She pulled the residual, subtracted the template, and looked at what was left, and what was left was a return with structure in it. Not broadband. Not the shell. A narrow coherent return at a frequency the shell didn't produce, four orders of magnitude below the reflection, present for two hundred and ten milliseconds of a six-hundred-millisecond pulse.
Her first thought was a hardware fault, because that was always the first thought and because it was usually right.
She checked the shell seat. Twenty-two microns.
She checked the reference oscillator against Ledger's timing standard. Locked, drift within four parts in ten to the fourteenth.
She checked whether the return correlated with the station's own power cycle, which was a known contaminant at L5 and which she'd chased for six weeks in 2145. It didn't. The station cycled at 0.0071 hertz and this was at 0.0114 and the two weren't harmonically related in any way she could construct.
"Doctor Cole?"
"Third pass," she said. "Now."
Yusuf ran it at 0431.
Reflection on template. Noise floor at negative one-thirty-nine.
Nothing else. Residual flat.
She leaned back. Three residuals side by side on the console, and the specific irritation of a two-out-of-three.
One out of three was noise. Three out of three was a signal. Two out of three was the number that made you do work.
* * *
She did the work for ninety minutes.
She pulled the raw capture from pass two and reconstructed the residual from the sample level up, bypassing the analysis chain entirely, because the analysis chain was hers and she didn't rule out her own code. The return survived reconstruction.
She checked pass two against pass one for anything different in the run conditions. Two variables had moved. The station had rolled a thermal control loop at 0415 and Ledger's spine had gone through a docking clamp cycle at 0416, which meant a hundred and forty tonnes of structure had moved nine centimeters ninety seconds before her pulse.
She wrote both down. Neither of them produced coherent narrowband returns in any mechanism she could name, and she wrote that down too.
Then she asked the question she'd been avoiding for ninety minutes, which was what a coherence return at 0.0114 hertz would mean if it were real.
It would mean a second lattice. Running. Inside the state-space window.
There wasn't a second lattice. There was one lattice in the solar system and it was the one she was sitting inside, and she knew that the way she knew her own mass, because she'd specified every shell in it and signed every fabrication order and argued the budget for it line by line for four years in rooms full of people who'd wanted it to be cheaper.
A second lattice would have to have been built. By someone. Somewhere. With shell material that came from one supplier on Earth whose entire annual output she'd been buying since 2144.
Marissa spread both hands on the console.
The alternative was that her instrument had produced a two-decibel elevated noise floor and a narrowband artifact for two hundred and ten milliseconds, thirty-seven hours before the most scrutinized experiment in the history of the Deep Range Authority, and that it had done so once out of three attempts under conditions she couldn't fully control on a station that was cycling clamps and thermal loops around her.
Instruments did that. Instruments did that constantly. Ninety percent of her career had been the process of finding out that the interesting thing was the equipment.
She was aware that she wanted the second explanation. She wrote that down too, in her own notes, not the log, because knowing what you want is the only defense you have against getting it.
* * *
Yusuf came back at 0620 with two bulbs of something and found her still at the console.
"Anything?"
"Two-decibel floor elevation on pass two with a narrowband artifact in the residual. Not reproducible on one or three."
"That sounds like something."
"It sounds like an instrument." She didn't look up. "You've got a thermal loop, a clamp cycle, and a hundred and forty tonnes of station moving inside the same ninety seconds. If you handed me that from somebody else's lab I'd tell you to fix your environment before you wrote a paper."
"Would you tell them to hold the run?"
That was a better question than she'd expected from him.
She considered it properly, because he'd earned it by asking.
The threshold for holding a run was a fault that could affect the outcome or the crew. This was neither. A narrowband artifact four orders below the reflection didn't touch the reactor, didn't touch the shell, didn't touch the envelope. It touched a residual in a housekeeping sweep. And the expected outcome was a null, so there was nothing here that could contaminate a result, because the result was already going to be nothing.
"No," she said.
"Because it's not reproducible."
"Because it's not reproducible, it's four orders down, and the expected outcome is a null." She pulled the log entry form. "And because if I hold a run on a two-out-of-three I've told the board that my instrument's noise floor is a mission-level input, and then they own it. And then they'll want a review. And a review is nineteen days minimum on the round trip and we lose the window."
She was aware, while she said it, that the last reason was not a physics reason.
She wrote it in the log anyway. That was the discipline. You put the whole reasoning in or you put none of it in, and half a reasoning was worse than a lie because it looked complete.
* * *
The entry ran eleven lines.
She stated the observation, which was a coherence-consistent narrowband return at 0.0114 hertz, present in one of three pre-run sweeps, four orders of magnitude below the shell reflection, duration two hundred and ten milliseconds. She stated the environmental coincidences. She stated the checks she'd run and the three she hadn't been able to run, and she named them.
Then she wrote the classification.
She sat with the cursor on it for longer than she'd have admitted to anyone.
The honest classification was unresolved. Unresolved meant the observation stayed open, went into the anomaly register, and got assigned to someone. It also meant that thirty-six hours before activation the permanent record would contain an open anomaly in the lattice, attributed to the lattice's architect, with no proposed mechanism.
She knew exactly what would happen with that. Not because she was paranoid. Because she'd watched it happen to Yun Sato at Halloran in 2146 over a thermal artifact that turned out, nine months later, to have been a cable.
Instrument noise, environmental. No action.
She typed it, and read it, and it wasn't false. Every word of it was defensible. An artifact you can't reproduce in an environment you can't control is instrument noise until it isn't, and the isn't is what the next sweep is for.
She attached her authorization code.
The log took it at 0641 and returned the confirmation string, and the entry went from editable to permanent in the time it took her to lift her hand off the console.
Marissa sat back and let her eyes rest on the residual from pass three, the one she'd chosen to believe.
Her left hand was still numb. She noticed it now, thirty seconds after the log closed, which was roughly how her attention had worked for four years.
She should sleep. She had thirty-five hours and she'd been awake for twenty-one and she was going to be in the core for the run itself, which was another eleven at minimum.
She ran the sweep a fourth time instead.
Reflection on template. Noise floor negative one-forty. Residual flat.
Clean. Three out of four, now. The number was moving in the direction of noise, which was the direction she'd already written down.
She logged the fourth sweep as routine, and she didn't attach it to the anomaly entry, because the anomaly entry was closed.






  
  Chapter 3: Eleven Seconds


At nine seconds Adrian was watching Dana Kirby's hands. 
She had eight displays in front of her and she wasn't looking at any of them. Her left hand rested on the console edge, palm down, thumb tucked. Her right hovered over the scram guard with two fingers extended and not touching it.
He'd flown with four chief engineers before her. Every one of them had a tell, and every one of them had denied having one, and the tell was always more current than the instruments because the instruments had a sample rate and a person didn't.
Dana's tell was the left hand. Flat meant fine. When she curled the fingers, she'd stopped believing something.
Flat at nine.
"Nine point five," Curtis said.
That was the number Adrian had asked for. He noted the moment it went past, not because anything happened, but because he'd wanted a record of himself noticing, and he was aware that was a small and possibly childish thing to want.
"Reactor," he said.
"Holding." Dana's voice gave away nothing. "Shell temp two forty-one, climbing four a second, ceiling's four hundred."
"Ten," Curtis said.
Nothing was happening.
That was the part nobody had prepared him for, and he'd read every simulation report the program had produced. The lattice was running at full output eleven meters forward of the reactor face, drawing more power than Waypoint Ledger consumed in a month, and the wardroom was quiet and the deck didn't vibrate and the coffee bulb clipped beside Wesley's station hadn't moved.
Adrian had spent eleven years in experimental airframes. Every significant thing he'd ever been part of had announced itself through his body first and his instruments second.
This announced itself not at all.
"Ten point five."
Miriam Warren said, "All systems nominal," in the tone of a woman reading a shopping list, and Adrian appreciated her enormously in that moment.
"Eleven," Curtis said. "Cutoff."
Dana's right hand came down off the scram guard.
"Lattice is down," she said. "Reactor's recovering. Shell peaked at three eighty-one."
Three eighty-one. Ceiling four hundred. Nineteen degrees of margin on a system that had been given none at all on paper, and Adrian filed the number where he kept things he'd want later.
"Time?"
"Eleven point zero four seconds elapsed," Curtis said. "Termination at 09:41:17 and change. Duration inside spec."
Nobody said anything for about two seconds.
Then Wesley Calvert said, "That's it?" and the wardroom came apart laughing, and Adrian let it run for four or five seconds before he laid a hand on the table.
"Status by station," he said. "Nobody skips."
* * *
They went around twice, because he made them.
Medical first, which wasn't the order the checklist specified, and which Adrian did on purpose every time so that nobody aboard ever learned to treat medical as an afterthought.
"Ten people, all conscious, all oriented." Peter Lawson had his notebook open and his pen moving. "Nobody reports anything. No nausea, no disorientation, no visual disturbance, no time distortion. I asked all ten the same three questions in the same order and I got ten identical answers, which frankly I find slightly annoying."
"Why annoying?"
"Because a clean data set makes me want to check my instrument, Commander, and in this case my instrument is me."
Elias Porter said, "I felt something," from the back, and everybody turned.
"Describe it," Adrian said.
"Can't."
"Try."
Elias worked his jaw. "Nothing. It was nothing. But it was nothing the way a room's empty after somebody's left it, not the way a room's empty because nobody was ever in it."
That was a longer sentence than Adrian had ever heard out of him.
Peter wrote it down. "That's a report."
"That's not a report, that's me being stupid at the commander."
"It's a report," Peter said, "and it's going in the notebook with your name on it, and if nine other people say the same thing in an hour it'll be the most important sentence anybody said today, and if they don't it'll be a man who was tense and is now less tense. Either way I want it written before you talk to anyone else about it."
Elias didn't argue. Peter had gotten the account out of him before contamination, and had done it in front of witnesses. Adrian made a note to say something about that later, then to not say it, because Peter would find the compliment tedious.
"Engineering."
"Reactor's back inside band, took ninety-one seconds, spec is one twenty." Dana had her tape out. "Shell's cooling on the curve. Collar's at one ninety and falling. Nothing tripped, nothing latched, and I've got no breakers I have to explain."
"Anything you'd flag?"
She looked at the tape for a moment.
"Recovery was fast," she said. "Ninety-one against a hundred and twenty. That's good. It's about nine seconds faster than my worst bench run and about four faster than my best."
"Is that a concern?"
"It's a number that beat my model. I'll write it down and stop talking about it."
"Navigation."
"Attitude unchanged, position unchanged, no delta on any axis." Wesley had three displays going and was talking faster than any of them. "Commander, we didn't move. Not a centimeter. I've got the star tracker holding lock through the entire eleven seconds without a single reacquisition."
"Is that expected?"
"It's expected and it's still the best thing I've ever seen. That thing ran at full output eleven meters from the tracker head and the tracker didn't blink."
"Log the lock continuity."
"Logging it. I'm going to run the full catalog differential against the 0200 reference as soon as I've got a clean window."
"Why?"
Wesley looked up, and for a second he wasn't performing. "Because it's the only measurement I've got that can tell us where we are independent of the ship telling us where we are, and it's the one measurement nobody's asked me for."
Adrian considered that.
"How long?"
"Four hours if I do it properly."
"Do it properly."
"Systems," he said.
Miriam Warren didn't turn her display around this time, which Adrian registered.
"Nominal across the board. Four hundred and eleven days of continuous operation and this ship has not once told me something that wasn't true." She scrolled anyway. "Two housekeeping items. There's a reconciliation running on the inventory index, and there's a personnel integrity check queued that I didn't queue."
"Who queued it?"
"The system did. It's a scheduled maintenance task, it runs on the fourteenth of every third month, and today is the fourteenth." She shrugged. "It'll take about six days because it's a low-priority background job. I'm mentioning it because you asked for everything."
"I did. Thank you."
Curtis had been writing throughout, and when Adrian looked at him he turned the slate around without being asked.
Three columns. He'd been keeping them since the count.
"Observed," Curtis said. "Eleven point zero four seconds of lattice operation, no crew effect reported by nine of ten, one qualitative report from Porter. Reactor recovery in ninety-one seconds against a hundred and twenty. Instrument package recovered. Attitude and position unchanged. That's the whole observed column and I'd defend every line of it."
"Inferred."
"That the run went as designed. That's it. That's the only thing in the inferred column and I want the room to notice how short it is."
"Assumed."
"That the null result means what we came here expecting it to mean." Curtis set the slate down. "Commander, I'd like to keep that one in the assumed column for a few days. Not because I doubt it. Because we've never had a null result from this thing before and I don't yet know what a null result looks like when it's wrong."
Adrian looked around the wardroom.
Nobody laughed. That was the part he noted.
* * *
The instrument package came back at 10:12.
It had gone into the envelope on a mast eleven meters off the dorsal hull, well inside four hundred meters, and it had done nothing for eleven seconds while the lattice ran around it. Annika Stroud pulled it in a suit with Elias on the tether, and they carried it to the science bay like something that might be hot, which it wasn't.
Adrian stood at the door and stayed out of the way.
"Physical inspection first," Annika said, to Elias, and to the recorder. "I don't want the readouts in my head before I look at it."
She took forty minutes. Adrian watched fifteen of them and then went to comms and came back, and she was still on the same face of the housing with a light at a grazing angle.
"Anything?"
"Nothing on the instrument." She didn't look up. "Data's clean. Every channel returned the state it went in with, inside noise. Null result, exactly as specified."
"That's the mission objective."
"It's the mission objective." She sat back finally and rolled her shoulder. "Commander, I have a thing that isn't a finding."
"Say it anyway."
She turned the package on its cradle and pointed at the serial plate riveted to the lower housing.
"Format's wrong."
Adrian crouched to read it. The plate was three centimeters by eight, etched, four rows: unit designator, build lot, supplier, date code.
"It looks like every plate on this ship."
"It looks like every plate on this ship except the date code's in the old format." She put a fingernail under the fourth row. "Authority went to the six-digit ISO scheme in 2141. That's a five-digit Julian. Nobody's stamped a five-digit Julian since I was in school."
"Is the number wrong?"
"The number's fine. It decodes to the right build date, it matches the build lot, and it matches the supplier certification in the acceptance file." Annika shrugged, a small motion, entirely without drama. "It's the wrong format containing the right information."
"How does that happen?"
"Old die." She said it immediately, which told Adrian she'd already worked it. "Supplier keeps a legacy stamp for a customer who still specifies it, an operator grabs the wrong one on a Tuesday, nobody catches it because the number's correct and the number's what the acceptance check reads. It's the single most boring failure mode in manufacturing."
"Have you seen it before?"
"Twice. Once on a cryo can and once on a valve body, both in 2145, both traced to the same supplier and both closed as variance." She was already opening the log. "I'll file it as a supplier variance with a photograph and a note that the encoded data is correct. It goes to procurement and procurement sends a letter and somebody in a fabrication shop in Ontario gets a bad afternoon."
"Do it."
"Already am." Her hands moved. "Commander, for the record, I don't think it's anything. I think a package that spent eleven seconds inside a coherence envelope is going to get looked at harder than any object in human history for about the next month, and that people are going to find a lot of things that were always there."
Adrian thought that was the most sensible sentence anyone had said all morning.
He wrote it down.
* * *
The elation hit him about an hour later, which was late, and which was normal for him.
He was alone in the corridor between the science bay and comms when it arrived, and it arrived as a physical thing, a loosening in the back of his neck that he hadn't known was tight. Four years. Six years if you counted from the program, eleven if you counted from the day Halloran had first put a paper in front of a room and been laughed at.
Eleven seconds, ten people, one intact ship, one null result exactly where the objective said it would be.
He stood in the corridor and let himself have it for about twenty seconds.
He thought about the objection sitting in the record with his name on it. Nineteen degrees of thermal margin, ninety-one seconds of recovery against a hundred and twenty, and a shell that had come through eleven seconds without a latched breaker anywhere on the ship. The board had been right and he'd been careful, and those two things weren't in conflict, and he'd say so in the after-action in exactly those words.
He'd still file the same objection tomorrow. That was the part he was going to have trouble explaining to anyone who hadn't sat in the chair.
Then he went back to work, because the thing about a null result was that it only counted once you'd told somebody, and he had a hundred and forty pages of packet to answer and eight minutes and nineteen seconds to wait before anyone on Earth even knew they'd done it.
* * *
Camille Morgan was sitting very still when he came into comms.
That was the first thing. She had a way of going quiet with her hands folded that meant she'd been looking at the same thing for a while and hadn't decided what it was.
"Status," Adrian said.
"Primary channel to Ledger is failing."
"Failing how?"
"That's what I've been trying to characterize for twenty minutes." She turned a display toward him without any of Miriam's flourish. "Carrier's fine. Signal to noise is better than nominal, actually, we're at forty-one where we usually sit at thirty-eight. The bits are arriving. It's the handshake."
"Say more."
"We open, Ledger opens, we exchange capability descriptors, and then it stalls." She scrolled. "Not a timeout. Not a corrupted frame. Both ends are transmitting valid packets and neither end likes what the other one sent. It's failing at the protocol layer."
Adrian looked at the log. He wasn't a comms officer, but he'd spent enough time in cockpits to read a stack trace, and what he saw was two systems talking politely past each other.
"We tested this yesterday."
"We tested it yesterday and it worked, and we tested it at T minus twelve and it worked, and it worked at T minus one." She said it without any defensiveness at all, which was how he knew she'd already checked. "Nothing on our side changed. I pulled the config from the archive and diffed it against running. Identical."
"Ledger's side?"
"Can't ask. That's the channel."
Adrian stood with that for a moment. Eight minutes nineteen seconds to Earth, and Ledger was four kilometers away, and they were currently unable to say hello to it.
"Backup."
"Trying it now." Camille's hands moved. "It's a different stack. Older. We keep it for exactly this."
The connection came up before her hands had stopped.
Adrian saw it happen and didn't believe the timing. There should have been a negotiation, three or four seconds of two machines deciding how to speak. This was immediate, like a door that had been standing open.
"That's fast," he said.
"That's very fast." Camille leaned in. "Commander, that's not a negotiation. That's Ledger accepting on the first offer."
"Is that bad?"
"It's not bad. It's unusual." She was scrolling now, and she'd stopped folding her hands. "Backup stack negotiates every time. It's the whole point of it being the backup, it's dumb and it asks a lot of questions."
"So why didn't it?"
"Because Ledger answered with a revision our side already had cached."
She stopped. Adrian watched her read something twice.
"What?"
"Handshake revision on Ledger's side is 4.7.2." Camille said it slowly. "Ours is 4.6.1. That's fine, that happens, the whole point of a version field is that people are on different versions."
"Then what's the problem?"
"The problem is I've never heard of 4.7.2." She pulled up something else. "And neither had our system. It looked it up."
"Looked it up where?"
"Local revision table. Which is a static file. Which ships with the stack and hasn't been updated since 2146." She turned the display toward him and there was a line on it, highlighted, one row in a table of forty.
4.7.2. Deprecated 2147. Superseded by 4.6.1.
Adrian read it three times.
"Deprecated," he said.
"Deprecated in 2147 and replaced by the version we're running. Ledger's on a revision that got rolled back a year ago." Camille's voice hadn't changed at all, and Adrian understood that this was what she sounded like when something bothered her. "Which explains the primary failing. Their descriptor's using a field that our stack stopped accepting."
"So Ledger downgraded."
"Ledger would have to have downgraded a station-wide comms stack in the last ninety minutes without telling us, to a revision the Authority pulled a year ago, for no reason."
"Ask them."
"That's what I'm doing." She was already composing it. "Commander, I want to send it as a query and not as a report. I don't want to tell them there's a problem before I know whose it is."
"Send it your way."
She sent it, and the two of them stood there in the small bright room and waited for a station four kilometers off the bow to answer a question about what year it thought it was.






  
  Chapter 4: Observed


At 11:40 Camille Morgan had been holding a carrier open for six minutes, and the thing she'd sent still hadn't gotten where it was going. 
That was the part people never understood from the ground. They pictured a delay as a pause, a beat of dead air like a bad connection, something that happened to a message after it arrived. It wasn't that. Her query to the Deep Range Authority was two minutes and nineteen seconds from touching an antenna in Nevada, and it had been in flight since 11:34, and nothing about it existed anywhere she could reach.
She could see the transmit log. She couldn't see the message. It was somewhere between here and there, spread across a hundred and fifty million kilometers of nothing, doing exactly what it was supposed to do.
Camille had learned in her second year on the range to stop thinking of the delay as waiting. Better to think of it as distance. That's what it was. Sixteen minutes and thirty-eight seconds round trip was just another way of writing one astronomical unit, and you couldn't be impatient with a number.
So she used the time.
She had a habit that nobody on the crew knew about, and she'd have been mildly embarrassed if they'd found out, because written down it looked like superstition. When something bothered her she wrote it in a plain file with no formatting and no title, and next to it she wrote a number between zero and a hundred, which was her honest confidence that the thing was real.
The number wasn't the point. Writing it was the point. She'd noticed years ago that if she didn't put a number on an impression, the impression would drift upward on its own while she wasn't looking, and by the end of a shift a thing she'd been sixty percent sure of would have quietly become a thing she knew.
The file had four lines in it now. This morning it had one.
Primary channel failed at protocol layer, both ends valid. 100.
That one wasn't an impression. That one was a log entry.
Backup accepted on first offer, no negotiation. 100.
Ledger reports handshake revision 4.7.2. Local table says deprecated 2147, superseded by 4.6.1. 100.
The fourth line took her longer. She wrote it anyway, because leaving it out would have been a decision too.
Ledger's table says 4.6.1 was deprecated in 2147, superseded by 4.7.2. 100.
Not an impression either. She'd asked, and Ledger had answered in thirteen microseconds, and Ledger's answer had been the exact mirror of the ship's.
Two static files, four kilometers apart. Both signed. Both intact. Each one saying the other one was the old version.
Camille had read a lot of failure reports in her career, and the thing they had in common was that somebody's data had been wrong. Corrupted, truncated, misfiled, overwritten by a process that shouldn't have had write access. That was the shape of it, always. Somebody's data had gone bad and everything downstream of it had gone bad in a







