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C H A P T E R   O N E

We are not given a short life but we make it short, and we are not
ill-supplied but wasteful of it.

— Seneca, On the Shortness of Life, I

DR. MAREN SOLIS had spent the better part of forty years collecting
evidence that the human species was quietly, contentedly, almost politely
ceasing to become anything new, and the frustrating thing—the thing she
turned over most often in the hours before her medication let her
sleep—was that she appeared to be the only person alive who found this
worth remarking on.

The language for it had taken her a long time to arrive at, because the
language everyone else used was wrong. Extinction implied catastrophe.
Decline implied loss. What she saw had neither quality—it was more like
observing a civilization settle into a chair and sigh, the deep sigh of a
species that had finally, after four hundred thousand years of difficulty,
found a sustainable position and intended to stay in it. The chair, as far as
anyone else was concerned, was perfectly comfortable. The chair was the
point. The problem, as Maren understood it and had been failing to
articulate for the better part of a decade, was that nobody had noticed the
chair was facing the wall.

She was three hundred and twelve years old, which in the current
century was considered late middle age and in any previous one would have
required a different designation entirely. The Solis Longevity
Index—named for her grandfather, who had done the foundational
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pharmacological work before she was born and had lived to three hundred
and forty-one without, as far as the record showed, ever once having a
thought that surprised him—placed the current median human lifespan
somewhere north of three hundred and fifty, with outliers approaching four
hundred in the populations that had adopted the full therapeutic regimen.
People lived. People continued, which was not quite the same thing, but
close enough that the distinction had stopped being made in any clinical
literature she could find.

Outside, the city of New Geneva moved at its characteristic pace, which
was to say: carefully. The automated transit ran on optimized intervals. The
pedestrian crossings deployed their safety projections with the measured
confidence of infrastructure that had not recorded an accident in eleven
years. Above the plaza, the maintenance drones tracked their filed routes,
and Maren watched one of them from her office window with the attention
she gave things that behaved exactly as they were supposed to, which was,
over the decades, its own kind of data.

The paper open on her screen was titled A Longitudinal Analysis of
Novel Ideation Frequency Across Extended-Lifespan Cohorts, 2180–2340,
and it was going to end her career if she submitted it. This had been true for
six weeks, during which time she had revised the conclusion four times,
softened it twice, and then restored the original language both times on the
grounds that softening a thing did not change what it said. The conclusion,
in its current form, read: the data suggest a statistically significant
correlation between chronological age beyond 150 years and measurable
reduction in risk-tolerant cognition, creative output, and exploratory
behavior, consistent across culture, geography, and neurological baseline.
The implication—which she had not written in the conclusion, because she
was not, professionally speaking, suicidal—was that the species had
evolved a cure for aging and in doing so had quietly, accidentally, and with
the best intentions in the world, cured itself of ambition.

She had been sitting with that implication for six weeks. It had not
become more comfortable.

The last genuinely novel scientific framework—not refinement, not
application, not the iterative accumulation of data within an existing
paradigm, but a framework that reorganized the terms of inquiry
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themselves—had been proposed three hundred and forty-one years ago. She
had checked this figure several times, using three separate methodologies
and one colleague who specialized in the historiography of scientific
innovation and who had looked at her data with the expression of someone
who had just been shown a structural fault in a building they lived in. Reyes
Unification Theory, proposed by Dr. Isadora Reyes at the age of thirty-one,
seven years before the first generation of full longevity therapy had reached
commercial availability. After Reyes, the literature was extraordinary: deep,
sophisticated, technically precise, and almost entirely self-referential. Two
centuries of brilliant people refining the implications of the last idea anyone
had.

Maren closed the paper. She opened it again. She was, she recognized,
doing the thing she had identified in her own cohort data—the older
subjects returned to familiar cognitive territory under pressure, the way
water returned to its channel. She was three hundred and twelve years old
and she was struggling to press submit on a document she had written,
revised, and concluded was correct. She sat with that information for a
moment.

The comms panel on her desk chimed once. A calendar reminder:
Faculty Review Board, 14:00, Conference Room C, attendance mandatory.

She looked at it. She looked at the paper. She looked at the window,
where the maintenance drone had completed its circuit and returned to its
docking station, as it did every day, as it would tomorrow, as it would for
the foreseeable future, tended by engineers who knew it thoroughly and had
no particular reason to imagine it differently.

She submitted the paper at 13:47, which gave her thirteen minutes to
consider what she’d done and not enough time to undo it.

*   *   *

Conference Room C at the Institute of Population and Behavioral Longevity
occupied the building’s southwest corner, which meant it had the best
natural light of any meeting space in the faculty wing and therefore the most
photographs of emeritus members. They stared out from their frames with
the relaxed confidence of people who had been professionally right about
things for so long that being right had started to feel like a personality trait
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rather than an outcome. Maren had sat under those photographs for forty
years without finding them especially motivating, which was not a
complaint she’d aired to anyone because it was not the sort of complaint
that improved anything.

Dr. Hendrick Vael was already there when she arrived, in the chair he
always occupied at the near end of the table, positioned exactly far enough
from the window to avoid any glare and close enough to the door to leave
without disrupting proceedings. He had claimed it so consistently over two
hundred years of faculty meetings that the Institute’s facilities management
had reportedly stopped factoring it into the room’s seating assessments.
Hendrick was two hundred and ninety years old and looked, as he always
looked, like a man who had found the most comfortable available
interpretation of any given situation and had no intention of looking for
another one. He had the stillness Maren associated with old people who had
spent centuries being correct about modest things: satisfied, unhurried, and
in possession of a patience that had at some point passed through virtue and
come out the other side as something harder to name.

“Maren.” He nodded with the warmth of long acquaintance. “You look
like you’ve been thinking too hard about something.”

“I always look like that.”
“Yes,” he said, in the tone of a man confirming something pleasant.

“But today there’s a quality to it.”
She sat down across from him and pulled up her own screen.
“Did you submit it?” he said.
She looked at him. “Thirteen minutes ago.”
He received this with the stillness of a man filing something irreversible

under done. “Then I suppose we’ll find out what it’s made of.”
“We’ll find out what I’m made of,” she said. “The paper will be fine.”
Three other faculty members filed in over the next four minutes—Dr.

Anaya Osei, who had been studying population distribution models for a
hundred and eighty years and wore the expression of someone who had
learned to conserve energy for conclusions; Dr. Pavel Strom, whose work
on neurological adaptation in extended-lifespan subjects was cited so
frequently in her paper that she’d stopped counting the citations because
counting them felt like building a case against a friend; and Dr. Yui Tanaka,
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who at one hundred and thirty-eight was the youngest member of the
faculty by a margin that everyone found unremarkable and Maren found
quietly significant. Yui had joined the Institute forty years ago, was by any
measure an exceptional researcher, and had published seven papers in the
intervening time, each one a careful and well-sourced refinement of existing
frameworks. Six of the seven had been Maren’s frameworks. She was not
sure Yui had noticed this. She was not sure Yui would find it notable if Yui
had.

The chair of the board, Dr. Elowen Marsh, arrived precisely on the
hour. She was three hundred and sixty-one years old and ran meetings the
way she appeared to run everything else: with the pleasantly implacable
efficiency of someone who had attended enough meetings to have
developed strong opinions about their optimal length and who extended to
those opinions the same methodical conviction she brought to her research.
Her research was in comparative longevity outcomes across planetary
settlements, which was interesting work, carefully done, and had not
produced a genuinely surprising finding in sixty years. The current
professional climate considered this a sign of rigor.

“Thank you all for attending.” Elowen settled her screen. “We have
three items on the agenda today. First, the renewal of the Epsilon Data
Consortium contract, which I’d like to keep brief as the legal subcommittee
has already reviewed it. Second, the faculty allocation for the spring
symposium. And third,”—she paused, just briefly, in the way people paused
when they’d decided to address something they hadn’t put on the agenda,
“I’d like to discuss a paper that was submitted to the Journal of Behavioral
Demography approximately thirteen minutes ago. I believe some of us will
have received the pre-submission notification.”

There was a quality of attention in the room that had not been there a
moment before.

“I hadn’t seen the full paper,” Hendrick said. He looked at Maren with
the expression of a man revising a guess upward. “I take it the quality I
noticed was related.”

“Almost certainly,” Maren said.
Elowen folded her hands on the table in the precise, deliberate way of

someone choosing not to express something with them. “I don’t want to
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misrepresent the paper before everyone’s had the chance to read it. But I
think it’s accurate to say the conclusion is… characteristically direct.”

“It says what the data says,” Maren said. “Which is what conclusions
are supposed to do.”

“The data,” Pavel said, in the tone he used when he was trying to be
constructive about something he found alarming, “is your data. I mean that
respectfully. The methodology is—it’s sound, Maren, I won’t dispute the
methodology—but the framework you’re using to interpret the ideation
metrics is going to attract significant pushback. The extended-lifespan
cohorts aren’t producing less creative output because they’re cognitively
declining. There are alternative explanations.”

“I address the alternative explanations in section four.”
“You dismiss them.”
“I distinguish between them on evidentiary grounds. The distinction

between dismissal and rejection on evidence is doing a great deal of work in
that sentence, Pavel.”

He looked at his screen. He looked at her. He was a man who had read
the paper in the sixteen minutes since it was submitted and had already
arrived at the place where he disagreed with it and was now trying to locate,
in himself, the precise nature of that disagreement. She had watched Pavel
Strom locate the precise nature of his disagreement with things for a
hundred and sixty years. He was very good at it. He was, she had always
thought, constitutionally incapable of holding a wrong position once he’d
identified it as wrong, which was what made him an excellent scientist. She
was about to find out if that quality had a ceiling.

“The saturation hypothesis,” Yui said, from the far end of the table.
Everyone looked at her. She had the manner of someone who had decided
to speak before she had quite decided what to say, and was now committed.
“The argument that ideation frequency has declined because the tractable
problems have been solved. That it’s not a cognitive shift, it’s a domain
shift. That we’ve run out of… frontier.”

“Section four, page eleven,” Maren said. “I test the saturation
hypothesis against the full problem space including unsolved problems in
physics, xenobiology, consciousness research, and eleven other active
domains, none of which have seen novel theoretical contributions in over a
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century and all of which have known open questions. The frontier is not
closed. Nobody is going through it.”

Yui considered this. “Because it’s dangerous.”
“Because it requires risk tolerance. Which is what I’m measuring.”

Maren paused. “The data doesn’t say people aren’t capable of novel thought
after one hundred and fifty years. It says they’re increasingly unlikely to
attempt it. The brain doesn’t lose the capacity. It loses the appetite. Those
are different problems.”

Yui had written something on her screen and stopped. “If the appetite
declines,” she said, “but the problem doesn’t—” She left the sentence where
it was.

The room was quiet in the specific way rooms were quiet when a
meeting had arrived somewhere it had not planned to go.

Elowen uncrossed and recrossed her hands. “I’m not going to suggest
you retract it. The journal will do whatever it does, and the peer review
process will take its course. What I will say—and I want to be clear that I’m
saying this as your colleague and not as board chair—is that the Institute’s
relationship with The Accord depends on the kind of… measured tone that
has characterized our output for the last sixty years. The Accord funds
eleven of our active research programs. They are, on balance, not
enthusiastic about findings that complicate the extended-lifespan narrative.”

“The extended-lifespan narrative,” Maren said, “is what I’m testing.”
“Yes,” Elowen said. “I know.”
The contract renewal took twelve minutes. The symposium allocation

took twenty-five. Maren listened to both with the surface of her attention
while the rest of it occupied itself with the number she’d not mentioned in
the meeting and had not written in the paper and had been carrying around
for three weeks like something she’d found in a drawer and couldn’t quite
bring herself to put back: three hundred and forty-one years. The last
genuinely new idea. Three hundred and forty-one years of refinement,
application, iteration, and not one reorganization of the terms. She had,
before arriving today, spent an hour looking at the careers of every major
contributor to the post-Reyes literature, and what she’d found was a pattern
so consistent it had the quality of a law rather than an observation. Every
one of them had done their most disruptive work before the age of ninety.
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After that: depth. Precision. Craft, in the truest sense of the word—applying
mastered skill to known problems. Nothing wrong with craft. She had spent
three centuries honing it herself. But craft was not the same as discovery,
and discovery was what she was failing to locate in two hundred years of
impeccable scholarship, and she was starting to understand that this was not
a gap in the archive. It was the archive.

*   *   *

She left the meeting at 16:30 and walked home, which she did when she
needed the city to organize her thoughts, or when she needed the city to fail
to organize her thoughts and wanted to know which one it was going to be.

New Geneva in the late afternoon had the particular quality of a place
designed with the long view in mind and which had, over two centuries,
correctly anticipated its own needs. The transit corridors ran quietly and
efficiently between towers whose facades had been maintained to their
original specifications by a schedule that had not deviated in forty years.
The public gardens were immaculate. The noise ordinances were observed.
There was a quality to the city—she had tried to put language to it before
and had never quite managed—that she could only describe as resolved,
which was a fine quality in an argument and a complicated one in a
civilization.

She passed the Institute’s adjacent research campus, where the
environmental modeling teams were running their climate-trajectory
updates with the same suite of tools they had run for eighty years, the
models calibrated and refined to a degree of precision that her grandfather
would have considered miraculous and that she had come to think of as a
form of sophisticated staying put. She passed the municipal library, which
had not acquired a new physical text in twenty-two years because its
holdings were considered complete and she was not sure she disagreed. She
passed the memorial garden for the Cassini Station crew, one hundred and
seventeen names on a curved granite wall, the incident having occurred two
hundred and seventy-nine years ago and representing, if her data was right,
approximately the last time a major institutional project had accepted a risk
profile the current era would call reckless.
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The memorial was maintained beautifully. People still came. She had
never been entirely sure what to make of that—whether it represented grief
held faithfully across centuries or whether it was simply another thing being
maintained to specification, and whether there was ultimately a meaningful
difference.

A child of perhaps eight or nine was crouching at the base of the wall
with a stylus and a data tablet, copying names. Maren stopped. The child’s
parent stood nearby with the attentive, slightly remote manner of people
who trusted their children within defined perimeters, which was the
dominant parenting mode of the current century and which Maren had
complex feelings about that she kept mostly to herself.

The child looked up, noticed her watching, and said, with the directness
of someone who had not yet learned that directness was considered slightly
gauche in public, “Did you know any of them?”

“No,” Maren said. “They were before my time.”
The child considered this. “How old are you?”
“Three hundred and twelve.”
“And they were before your time?”
“History is long,” Maren said, which was true and also slightly evasive,

and the child apparently found it sufficient because she returned to copying
names with the methodical attention of someone who had assigned herself a
task and intended to complete it.

Maren walked on. She thought about the child for the next three blocks,
which was more than she usually thought about chance encounters, and
eventually arrived at the reason: the child had copied names she did not
know from a memorial to an event she had not experienced, for a reason
Maren could not immediately identify. Not assigned. Apparently
self-directed. She had decided that the names were worth preserving and
had acted without reference to whether anyone had validated it first. It was,
in the taxonomy Maren had been developing across four decades of data
collection, exactly the kind of behavior she was struggling to locate in
anyone over ninety.

She made a note of it. A single child copying names at a memorial was
not a data point. She made the note anyway.
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*   *   *

Her apartment was on the fourteenth floor of a building that had been her
address for sixty-three years, long enough that the building’s systems had
her preferences calibrated to a degree that occasionally felt less like comfort
and more like being accurately predicted. The ambient light came up to her
preferred evening setting before she had touched anything. The kitchen had
already ordered the components for the dinner she most frequently made on
days when her calendar flagged high-stress meetings, which it apparently
had, correctly. She stood in the entrance for a moment and looked at the
evidence of being known this precisely and felt what she usually felt about
it: grateful, and then slightly unsettled, and then grateful again, in that order.

She made tea and took it to her desk and did not make dinner yet
because she was not hungry yet and because there was a thread she’d left
partially unraveled before the meeting and could not leave it alone.

The question she’d been avoiding for three weeks, the one underneath
the paper’s conclusion, was not about the data. The data was solid. She’d
known what the data said since year two of the study, and the careful,
necessary business of proving she hadn’t made it up. What she’d been
avoiding was the question the data raised about everything that came before
it, which was not a question about longevity therapy or cognitive aging or
institutional risk tolerance but about the pattern she’d started to notice in the
historical record when she stopped looking at it from the inside and tried,
for the first time, to look at it from somewhere else entirely.

She pulled up the SETI historical archive, which was not her field and
not something she had ever had a professional reason to consult, but which
she had been circling for two weeks with the feeling of someone who keeps
passing the same door and keeps deciding not to try the handle.

The archive was comprehensive and, in its upper strata, extremely
quiet. Centuries of deep-field survey. Centuries of signal processing and
spectral analysis and directed observation at promising stellar
neighborhoods, all conducted with increasing sophistication and decreasing
results. There were three candidate signals in the entire record that had
survived initial scrutiny long enough to be considered seriously, and none
of the three had been confirmed, and the most recent had been logged
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eighty-seven years ago. The field had not contracted—the papers were still
being published, the telescopes were still running, the grant allocations were
stable—but the nature of the work had changed in a way she was now
finding familiar. More refinement. More precision. The same questions,
better instrumented. And underneath it all, still unresolved, the same
absence that had been unresolved since the beginning.

The Fermi Paradox. Where is everybody.
She had, in her career, encountered approximately two hundred and

fifteen different proposed resolutions to the paradox, most of which fell into
categories she could have mapped without looking: the rare-Earth
arguments, the zoo hypothesis, the dark forest variants, the various
iterations of self-destruction as the canonical filter. All of them assumed
something dramatic. Catastrophe, concealment, rarity, annihilation. All of
them, she now thought, were looking for something loud, because silence
was what they were trying to explain, and the instinct when explaining
silence was to find the thing that had produced it by force.

She sat back with her tea and looked at the ceiling and thought about
the chair.

Not catastrophe. Not silence imposed from outside. What if the silence
was simply the sound of a species that had solved its problems, extended its
lives, optimized its environment, and settled in? What if the filter was not a
wall but a couch—not something that killed you but something that held
you in place with such thoroughness and comfort that the reaching stopped,
and the listening stopped along with it, and after long enough even the
memory of wanting to reach became a kind of mild historical curiosity,
noted and filed and not returned to? What if every civilization capable of
broadcasting had, at some point, found a reason not to bother? Not because
something destroyed the broadcast. Because the civilization that might have
made it had, by the time it could have, already become something that
didn’t want to.

She put the tea down. Her hands were steady. The hypothesis was not
new—she had seen allusions to it in older literature, treated as thought
experiment rather than framework, dismissed in the footnotes of papers that
preferred their extinctions operatic. What was new, or what felt new, was
the data she was looking at it through. She was not guessing. She was not
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running a thought experiment. She had forty years of longitudinal numbers
on the most longevous species in the known universe, and what those
numbers said, in the careful controlled language of a peer-reviewed
conclusion, was: the appetite for risk declines. The appetite for novelty
declines. The appetite to reach toward things that might not exist and might
not work and might cost everything you have—that declines with every
decade past the point where you’ve found something that doesn’t.

If there was other life out there, and she had never had reason to doubt
there was, then this was what had happened to it. Not war. Not plague. Not
the silence of the void. The silence of the comfortable, who had, at some
point, stopped calling out because the room they were in was warm enough
and the hour was late and there was no particular reason to disturb the quiet.

She sat with this for a long time. Outside, the city dimmed toward its
evening schedule.

The comms chimed. She looked at it without particular hope and found
an automated notification from the Journal of Behavioral Demography
confirming receipt of her submission, assigning a paper number, and
informing her that peer review would commence within forty-eight hours.
The paper number was BDJ-2445-0774. She looked at it. It was not the kind
of number that conveyed the weight of what it was attached to, which was
probably appropriate. The most significant things generally weren’t.

She got up and made dinner. She ate it at her desk, reading back
through her own paper with the attention she gave things she had committed
to and could no longer revise—looking not for what she’d gotten wrong but
for what she’d gotten right and whether she’d gotten it right clearly enough
that someone reading it in a different century could find it.

She thought about Dr. Isadora Reyes, who had submitted her
foundational paper at the age of thirty-one and had lived to two hundred and
nineteen and had published, after the initial framework, eighty-seven
subsequent papers of meticulous refinement and had, by all accounts, been a
generous colleague and a beloved mentor and had built a field from scratch
that was still running on her terms. Maren had read the biography twice.
There was a photograph—an actual photograph, not a reconstruction, taken
around the time of the original paper—of Reyes at her desk, hand on a
stylus, looking at something outside the frame with the particular
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expression of someone mid-discovery, the expression Maren recognized
because she had seen it in herself, in mirrors, in the early years of the
longitudinal study, and not recently. It was the expression of someone who
was not certain they were right and found that uncertainty indistinguishable
from excitement.

She wondered what Reyes would have made of the data. She suspected
Reyes would have been furious, and then rigorous, and then more furious,
and then would have started a new study, and that the new study would
have changed everything again.

That was the thing about Isadora Reyes. She’d been thirty-one years old
at the moment that mattered. Seven years before the therapy. Seven years
before the century that had made it rational to be careful, to be cautious, to
be thorough rather than bold—to have everything to lose and no particular
biological urgency pushing you toward the door.

Maren was three hundred and twelve. She had submitted the paper, and
it was more than she’d done in the previous six weeks, and she was trying to
decide whether that said something encouraging about her or something
depressing about the standards she’d apparently developed for what counted
as courage.

The building settled around her with its quiet, efficient presence. The
dinner was good. The ambient light was exactly right. Outside, the city of
New Geneva moved through its optimized evening at its characteristic pace,
and the stars above it were, as they had always been, far away and entirely
silent, and Maren sat at her desk in the warm room and thought about all the
civilizations that had, somewhere out there in the long dark, found a
comfortable chair and stayed in it, and looked at her paper, and thought:
someone has to notice.

She had noticed. She had submitted the notice.
What came next, she was going to have to figure out in the morning.
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Nowhere can man find a quieter or more untroubled retreat than in his
own soul.

— Marcus Aurelius, Meditations, IV

THE NIGHT SHIFT at Varro Station officially began at 23:00 and ended at
07:00 and was staffed, as most things at Varro were staffed, by the people
who had not yet accumulated enough institutional seniority to avoid it.
Declan had been on nights for fourteen months. He had stopped finding this
objectionable around month four, which was when he’d understood that the
night shift, for his purposes, was not a punishment but a condition—the
condition of being left mostly alone in a building full of expensive
equipment while the people who controlled the equipment were asleep.

He was running an analysis that was not, technically, his analysis to
run.

The data was public—Tau Ceti neighborhood survey output from the
Peripheral Array, filed under open-access protocols and available to any
registered researcher, which he was. The processing time on the Institute’s
formal allocation queue was fourteen months, which was also how long he
had been in it: fourteen months into a queue that had acknowledged his
request with the automated warmth of a system designed to appear
attentive—the institutional equivalent of a waiting room with comfortable
chairs and no doctors. He was running the same analysis on his own
hardware, in the back corner of Lab Seven, using the three hours between
the end of the evening’s scheduled observational work and the beginning of
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whatever the morning team had filed for. This was not, strictly speaking,
prohibited. It was the kind of thing that was not prohibited because it had
not occurred to anyone that it needed to be.

The hardware in question was a processing array he had assembled over
two years from surplus components, upgraded twice with his own money,
and which the facilities management inventory listed as “miscellaneous
analytical equipment—Okafor, D., personal.” Nobody had asked what the
miscellaneous equipment was doing or what it was analyzing. He had put it
in the back corner because that was where things went when they weren’t
important enough to be anywhere else, and he had learned, in the fourteen
months since arriving at Varro, that being unimportant was one of the few
conditions that reliably let him move unnoticed.

Outside Lab Seven’s single porthole window—a design feature
included in the original station specification as a psychological concession,
one he’d looked at more than he expected—the L4 point was doing what L4
points did, holding the station in its gravitational balance with the patient,
indifferent precision of orbital mechanics. The sun was a disk the size of a
fingernail. The Earth was a blue-white point of light that he had stopped
sentimentalizing around the same time he’d stopped finding the night shift
objectionable, which was to say: month four. He had been in space for three
years, first on Proxima Station for his graduate work and then here, and the
main thing space had taught him about Earth was that it looked better from
a distance, which was also roughly true of most institutions he had worked
within.

Varro Station had a population of forty-two thousand, a median age of
sixty-one, and a collective institutional disposition that he had spent
fourteen months trying to find the right word for. Measured was the word
the station’s promotional materials used, which was not wrong but was
doing a great deal of work to avoid saying something less flattering. Settled
was closer. Done with surprises was closest, though it lacked the
professional register his observations required. The station had been
operational for a hundred and forty years. Its senior researchers had been
doing their particular versions of the work for anywhere between forty and
a hundred and ten years. The institutional memory was
extraordinary—there was no gap, no period of the station’s operational
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history that someone currently on staff could not speak to with firsthand
authority—and this was both its greatest strength and the quality he had
been trying, since month one, to figure out how to work around.

He was thirty-four years old, which was not a secret and was not, in any
explicit institutional policy, a disadvantage. What it was, in practice, was a
kind of texture. It was there in the way meetings arranged themselves, in the
patience with which his contributions were received, in the calibrated
encouragement that senior researchers offered him in the hallway in the
tones people used for things that were nice but not important. He had the
impression—he could not have proven it, did not try—that to the
sixty-one-year-median population of Varro Station, a thirty-four-year-old
researcher with three years of institutional history was something that could
be safely waited out. Not dismissed. Waited out. In a century or two he
would be legible to them. For now he was probationary in a way that had
nothing to do with his contract status.

This was not malice. He was clear on that, had been clear on it since
month two when he’d stopped interpreting the texture as anything personal
and started interpreting it as structural. The people at Varro were not
unkind. They had simply been doing what they did for long enough that the
categories had become stable, and he did not yet fit the categories, and the
categories were not in the habit of accommodating what didn’t fit by
changing shape.

He thought about this sometimes—the category problem—and then
made himself stop thinking about it and look at the data instead, because the
data was either interesting or it wasn’t and the categories were not part of
the analysis.

Tonight the data was being interesting in a way that made him sit very
still.

*   *   *

The Tau Ceti neighborhood had been a target of interest since the late
twentieth century, which in the current era qualified it as historically
notable and practically overworked. It had been surveyed more
comprehensively than almost any stellar neighborhood within twenty
light-years: atmospheric spectroscopy on five candidate planets, deep-field
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thermal mapping at every wavelength the Peripheral Array could resolve,
directed signal searches for seventeen different candidate transmission
protocols, and continuous automated monitoring that had been running,
with periodic hardware upgrades, for over two hundred years. The academic
output on Tau Ceti alone ran to thousands of papers. The neighborhood
was, in the current literature, considered exhaustively characterized.

Declan had filed his processing request because of a pattern in the
archival thermal noise data, which was not the kind of thing that generated
excitement in the allocation queue and was precisely the reason the queue
was fourteen months. Thermal noise analysis was the methodological
analog of checking behind the sofa—not nothing, occasionally productive,
but not the work that anyone put in their title slide.

The pattern he’d noticed had not been classified as anomalous. It had
been filed under ambient survey background—Tau Ceti vicinity,
2370–2390, which was a category that existed specifically for data that had
been captured, processed, and determined not to contain information. He
had found it by accident. Accident was the usual way—looking for
something else, wrong filter applied, a result that didn’t belong to the
question being asked. He’d been running a calibration check on the array’s
thermal sensitivity protocols at 02:00 in the morning eight weeks ago when
a twenty-year archive of background data displayed on his secondary screen
in the wrong format. In the raw output was something that looked like it
wasn’t supposed to be there.

He had looked at it for forty minutes before touching anything.
The pattern was not dramatic. He’d written it first because it was the

most important thing, the thing he kept coming back to when his brain tried
to resolve what he was looking at into something it already had a name for.
It was not a sharp signal. It was not a clean pulse sequence. It was
embedded in the background thermal noise in the way that a word could be
embedded in static: not loudly, not obviously, not as if it were trying to be
heard—just structured, in a way that static wasn’t structured, repeating in a
way that random wasn’t supposed to repeat.

The cycle was approximately 73.4 hours. He had calculated this from
the first pass at the data and had then recalculated it five more times with
progressively more rigorous methodology, producing the same result each
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time with decreasing error bounds, which was meant to be reassuring and
which proved, in practice, progressively less so.

He had checked the equipment first—of course he had checked the
equipment first, because the equipment was the explanation you were
supposed to exhaust before you allowed yourself to think about any other
kind. The array had been calibrated six weeks before he found the pattern.
He had run three independent diagnostic protocols since then and found
nothing that could account for it. He had checked for instrumental
interference from the station’s own thermal output. He had checked for
resonance effects from the gravitational dynamics at L4. He had checked
for a class of processing artifact he’d read about in a paper from 2340 that
described exactly the kind of false patterning that could emerge from
long-baseline thermal surveys under specific compression protocols. None
of it accounted for the pattern.

Tonight was the sixth analysis. Different parameters, as they had each
been different—different baseline assumptions, different noise floor
models, different approaches to the background subtraction the pattern sat
underneath. He was not varying the parameters in search of a result. He was
varying them because he needed to know if the result was robust to
variation. It was, consistently—which was the point of the exercise and also
its most uncomfortable outcome.

The screen in front of him showed the latest run: twenty years of data
collapsed to a single spectral plot, the background noise flattened to
near-zero by the subtraction model, and there—in the range he’d isolated in
week two, the narrow thermal band where the pattern lived—the structure
was still there. 73.4 hours, plus or minus 0.02. Not random. The
information-theoretic test he’d run two weeks ago had put the probability of
the pattern arising from random thermal variation at somewhere in the
neighborhood of one in ten to the nineteenth power, which was a number he
kept looking at and which remained the same number each time.

He sat back from the screen. Lab Seven was quiet in the way of spaces
where the equipment ran continuously and had been running continuously
for long enough that the hum of it had become part of the silence rather than
a disturbance of it. The porthole showed him the L4 point and, beyond it,
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the sun—which told him nothing he didn’t already know about where he
was.

The structured interpretation was not the only interpretation. There
were natural processes that produced apparent structure in thermal
data—magnetohydrodynamic oscillations in stellar coronae, resonance
phenomena in circumstellar debris fields, artifacts of interstellar medium
scattering at certain wavelengths. He had checked the obvious ones and
found no match; the less obvious ones he was still working through. These
were doing less work with each analysis he ran, but they were still there,
still available as an explanation, and he was holding onto them with the care
of someone who understood that the alternative required a different kind of
rigor than finding a pattern. Claiming to have found a pattern was a
methodological problem. Claiming to have found a reason for
one—claiming that the reason involved intention, structure, source—was a
different order of assertion entirely, one that he was not prepared to make to
anyone, including himself, in the middle of the night in the back corner of
Lab Seven with six analyses and a theory he couldn’t quite keep himself
from having.

He pulled up his notes file. He had been writing as he went—not in the
formal language of a research log but in the looser, provisional idiom of
someone thinking on paper, the kind of notation that existed to help him
locate the edges of what he actually knew versus what he was inferring
versus what he was, on some level he didn’t fully examine, hoping. The
notes were twenty-three pages now. He had not shared them with anyone.
He was not sure what sharing them would mean.

*   *   *

There had been a researcher at Varro named Caspar Mehta. Declan had not
known him—Mehta had left the station three years before Declan
arrived—but Mehta’s name circulated as cautionary data, the way that
certain rocks in a harbor get named and passed down to pilots who will
never see them. He had learned the story in his third month, from a senior
technician who had told it with the equanimity of someone describing a
natural phenomenon. “The process worked as designed,” the technician had
said. “The data was evaluated. The alternative hypothesis was found to be



I N    T H E    W A R M    H O U R

7

more consistent with known phenomena. That’s what the review process is
for.” Mehta had been forty-seven when he’d filed an anomaly report on a
candidate deep-space object in the Epsilon Eridani survey data. The
anomaly had been genuine, well-documented, and formally routed through
the correct channels. The subsequent review process had taken four years.
Three separate teams had examined the data. Two had issued findings that
disputed Mehta’s methodology on grounds he had publicly rebutted in a
paper that had been received as competent and been cited eleven times in
the years since. By the end of the process the anomaly had been classified
as a known category of magnetospheric phenomenon, which may or may
not have been correct, and Mehta had resigned his position and taken a
consulting role off-station at a salary he’d apparently found sufficient
compensation for no longer having access to the array.

The cautionary version of the story, as the technician told it, was about
the institutional peer review process—its thoroughness, its impartiality, its
commitment to rigor. Declan had listened to it and extracted a different
lesson, which was about the difference between a process that was designed
to evaluate evidence and a process that was designed to protect consensus
from disruption, and the difficulty of telling those two things apart when
you were on the inside of the system doing the evaluating.

He did not think Varro’s review process was corrupt. It was, by the
standards of the current century, extremely good at the thing it was designed
to do, which was maintain the quality of the work the station had been
doing for a hundred and forty years. The problem—if there was a problem,
and he was still deciding whether there was a problem or only a
situation—was that maintaining quality and evaluating novelty were not the
same exercise, and the institutional apparatus had been calibrated for one of
them over a very long time and might not be equipped for the other.

This was the thought he kept coming back to at 03:00 in Lab Seven,
looking at a pattern he couldn’t explain, which was not nothing and was not
yet something and was, at this moment, entirely his.

He had looked at it for eight weeks and it had not changed. 73.4 hours.
Twenty years of data. Equipment-checked, interference-tested,
methodologically varied in six independent approaches, and still there, still
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structured, still repeating with the patient, implacable precision of
something that had not been asked whether anyone was ready for it.

He saved the run. He opened a new file, which he did not label because
he had not decided what it was yet, and he began writing in it the way he
wrote when he was trying to find the shape of something he didn’t have a
name for—provisionally, in the order the ideas arrived rather than the order
they belonged in, in the full understanding that most of what he set down
would not survive contact with either the data or another human mind and
would need to be discarded, which was fine, because discarding was not the
same as being wrong.

He wrote for an hour and a half.
At 04:43 he stopped and looked at what he had, which was not a report

and not a formal analysis and not anything he would show anyone in its
current state but which had, somewhere in its fourth and fifth pages, the
shape of an argument. Not a claim—he was not ready for a claim, would not
be ready for a claim until he had worked through at least three more
alternative hypotheses and had the error bounds considerably tighter than
they currently were. But an argument. A sequence of observations with a
direction.

He closed the file and opened the sixth analysis results again and sat
with them for a while, which was a thing he did when he didn’t know what
came next and found that sitting with something was sometimes the only
honest methodological approach available.

The sun through the porthole was the size of a fingernail. The Earth was
a point of light. The station turned its slow fraction of a degree and he
watched the geometry shift and thought about the Tau Ceti neighborhood,
twelve light-years out, and the twenty years of archived background data
that had been filed under ambient survey background because it had been
determined not to contain information, and what it meant to determine that
something did not contain information, and who made that determination,
and when.

He had a colleague, Petra. For three days now he’d been thinking about
whether to tell her.
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He closed his processing array and tidied his notes. Coming out of the
back corner, he found Petra at the main bench, three minutes early by the
clock on the wall, running a pre-session calibration.

“Still here?” she said, without looking up.
“Just finishing.” He lifted his coat from the hook. “Morning.”
“Morning,” she said, which closed the exchange in the way her

exchanges tended to close—cleanly, with room for more if more was
wanted.

He walked back through the quiet station to his quarters with the
attention he always gave to things he’d decided to sleep on, which was not
quite the same as deciding, but which was, at four in the morning, the best
approximation he had.



1

C H A P T E R   T H R E E

THE COUNTER-CASE, IN its current form, occupied eleven pages and
had three structural problems, and Yui had known about all three of them
since page four and had been writing through them anyway because the
problems were the kind that announced themselves early and resolved
themselves late, and the only way to find out whether they resolved was to
keep writing.

This was, as methodological approaches went, not especially efficient.
It was the approach she used.

She was at her desk at 07:15, which was where she had been at 06:00
and where she had been, more or less continuously with breaks for sleep
and one faculty obligation she had attended physically while being mentally
elsewhere, since the board meeting two days ago. The paper was open on
her left screen. The counter-case was open on her right. She had been
moving between them with the focused, systematic attention of someone
who had assigned herself a task she intended to complete before deciding
whether she had completed it correctly.

Maren’s paper was titled A Longitudinal Analysis of Novel Ideation
Frequency Across Extended-Lifespan Cohorts, 2180–2340, and Yui had
read it four times. The first time quickly, for the argument. The second time
slowly, for the methodology. The third time with the counter-case file open,
stopping to document each point of vulnerability as she found it. The fourth
time—and this was the one she had not quite accounted for—she had read it
straight through without stopping, and at the end she had sat for a moment
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with her hands in her lap and not immediately opened the counter-case,
which was not her usual procedure.

She had opened it shortly after. She wrote efficiently and the eleven
pages were good. But the pause sat the way the three structural problems
sat: clearly, from some distance, and without yet having decided what to do
about it.

*   *   *

THE FIRST STRUCTURAL problem was the weakest and she would
dispatch it easily. Maren’s ideation metrics relied on a taxonomy of “novel”
versus “derivative” intellectual output that had a defensible theoretical basis
but a contested operational definition—there were three papers in the last
decade alone that had proposed alternative taxonomies, and they disagreed
substantively enough that any methodology built on one of them was
inherently limited in scope. Yui had already drafted the relevant section. It
was tight, well-sourced. It would land. The section did nothing to the
underlying data. It only complicated the interpretive framework. But
complicating the interpretive framework was legitimate work, and she was
good at it, and she was not going to apologize for being good at it.

The second structural problem was more interesting and she was less
certain about it. Maren’s longitudinal cohort was large—eleven thousand
subjects across four continents and three orbital habitats, followed over a
hundred and sixty years—but it was not—on the third
reading—representative in one specific and potentially significant way. The
cohort was drawn entirely from populations that had received the full
longevity therapeutic regimen. This was, on one level, obvious: the paper
explicitly studied the relationship between extended lifespan and cognitive
behavior, and you could not study that relationship in subjects who had not
extended their lives. But on another level it was a methodological gap that
Maren had not addressed, and the gap had a name: the control group.

There were populations that had not received the therapy, or had
received it incompletely, or had declined it. The deep-space settlements
were the largest category—the therapy had spread more slowly through the
outer habitats, by decades, and some of the more distant communities had
never achieved full saturation, for reasons that combined supply logistics
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with a philosophical disposition Yui had always found difficult to fully
parse, which was a disposition toward biological mortality as something
other than a problem to be solved. The philosophical objectors were a
smaller category on the settled planets, but they existed: people who had, on
grounds that ranged from religious to ecological to something harder to
categorize, declined the regimen for themselves and, in some cases, for their
children. Their children, in those cases, were biologically young in a way
that was now unusual—aging on the original human schedule, reaching
biological maturity in their twenties, carrying the cognitive profile of the
pre-therapy era into a world restructured almost entirely around the
post-therapy one.

What those populations looked like cognitively—whether their ideation
patterns matched the pre-therapy historical record, whether they were
producing novel frameworks or refinements, whether the pattern Maren was
measuring in her extended-lifespan cohort was absent in populations that
had not undergone extension—was a question Maren’s paper did not
answer, because Maren’s paper did not ask it. The data existed. The
settlement archives were accessible. The philosophical objector
communities were small but documented. If the cognitive shift Maren was
describing was caused by the therapy, you would expect those populations
to look different. If they looked different, the paper’s implied causal
mechanism was supported. If they didn’t—if the pattern appeared in
non-therapy populations too, if it tracked something else, something about
the century or the institution or the shape of available problems rather than
the biology—then the paper’s framing was wrong in a way that the data
itself could not fix.

Yui had not written this section yet. She held it because it was the most
powerful objection she had, and she had learned, over four decades of
methodological work, that the most powerful objections deserved the most
careful drafting.

She also held it because she had noticed, in the course of thinking it
through, that she did not actually know what those populations looked like.
The intuition was sourced from nothing more rigorous than the general
impression she had formed from a decade of attending conferences where
the settlement researchers presented: the outer communities were doing
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something different. More speculative. Less iterative. The kind of work that
was received politely, with a bit of puzzlement, in a room full of New
Geneva faculty because it did not arrive pre-contextualized within an
existing framework. She could not cite this intuition. She needed to find the
data.

She made a note: settlement cognitive output—find comparative data
before drafting section 3b. She moved on to the third structural problem.

*   *   *

The third structural problem was not, strictly speaking, a methodological
objection. It was more in the nature of an alternative explanation, and it was
the one that had been giving her the most difficulty since page four, when
she had first identified it, which was also when she had understood that
writing through it rather than around it was the only way to know whether it
held.

Maren’s argument required that something had changed in the cognitive
behavior of long-lived populations over time—that people who had been
alive for a hundred and fifty years were genuinely, measurably less likely to
attempt novel thought than they had been at fifty or ninety. The ideation
metrics were the evidence for this. But the metrics measured output, not
capacity, and the gap between output and capacity was where Yui’s
objection lived.

The saturation hypothesis—she had been calling it this in her notes,
though she was fairly sure the name had appeared in one of the three
taxonomy papers—held that the decline in novel output was not cognitive
but topographic. The intellectual landscape had been mapped. The tractable
problems had been solved, or subdivided into tractable components and
solved in turn, and what remained was either too intractable or too
specialized or both. The apparent decline in novel ideation was not people
becoming less willing to attempt the frontier. It was the frontier becoming
harder to find.

She had written seven pages on this and had, in the process of writing
them, produced a genuinely persuasive argument. She did not fully trust her
own sense of how compelling this was: she wanted the argument to hold in
a way she did not entirely want to examine. It was a cleaner explanation,
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one that required nothing troubling about the cognitive effects of extended
life. It left the architecture of the current century intact. These were features,
not bugs, and being seduced by an argument’s features rather than its
evidence was not the same thing as the argument being correct.

She sat back from the screen. It was 07:52. The light in her office came
through the east-facing window at the angle it came through at 07:52, which
was a low, clean angle that she had been looking at for forty years without
finding it anything other than pleasant.

She had been in this office for forty years.
The thought arrived without particular drama, which was how it had

been arriving for the past two days—occasionally, sideways, in the margins
of whatever she was actually working on. She had joined the Institute at
ninety-eight and had been, since then, its youngest faculty member by a
margin that Maren had noted in the board meeting with an expression Yui
had identified as significant and filed away to consider later. Forty years at
the Institute. Seven papers published in that time, careful and well-regarded
contributions to four major research programs, eleven review committees,
nine graduate students mentored, two of whom had gone on to produce
work she found genuinely impressive, which was to say: competent,
rigorous, well-sourced, and in clear conversation with existing frameworks.

The average faculty output in her cohort was four to five per decade,
and she had held pace with that without difficulty. The papers were good.
They were cited frequently enough that she had stopped tracking the count
because tracking it felt like measuring something that had stopped being
informative.

The question she was now sitting with, which had arrived sometime
around her third reading of Maren’s paper and had not left, was a different
kind of measurement. Not how many papers. What kind.

She knew what kind. She had known since the third reading, in the way
you knew things you had not yet decided to know. She had read Maren’s
taxonomy of novel versus derivative output—the contested operational
definition she was going to dismantle in section two of the
counter-case—and despite her methodological objections to the taxonomy,
had applied it. Not to the historical cohort data. To her own publication
record.
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Seven papers, and she had identified, within approximately four
minutes of applying the taxonomy, which frameworks in each of them were
foundational and which were borrowed, and what she found, she placed
immediately in the folder she kept for things she intended to return to,
which was where she kept observations that were probably important, not
yet useful, and not urgent.

Four of the seven foundational frameworks were Maren's; two were her
own, from early in her career, before the shape of the available work had
closed in around her. The seventh was a synthesis of two frameworks, one
of Maren's and one from the Strom neurological adaptation literature, and
the synthesis itself was, if she was being precise about the taxonomy—if
she was being honest about the taxonomy—not a new framework but a
marriage of existing ones, which was a different operation. It was good
work, cited forty-three times. It was not the same as having made something
from scratch.

*   *   *

She returned to the counter-case. She found the place where she had left off.
This was exactly the behavior Maren’s paper described—the return to

familiar cognitive territory under pressure, the water finding its channel.
She had filed it as a data point about herself, noted in the folder with the
folder’s characteristic brevity: returned to counter-case after noticing. Note
for later. She was a careful observer of her own processes, which was a
quality she had always considered a professional strength and which she
was now considering from a different angle.

*   *   *

By 10:30 the counter-case was fourteen pages and the first structural
problem was resolved and the third was developing in a direction she had
not anticipated, which was the direction of being less compelling than it had
seemed at page four. The saturation hypothesis was losing ground. She had
pulled the unsolved-problems literature in six domains—not all eleven that
Maren had cited, she was not ready to follow Maren all the way down
yet—and what she found was not a landscape that had been mapped. It was
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a landscape with visible frontiers and no foot traffic. Open problems
documented in the literature, cited dutifully in review articles, not pursued.
Not because they were intractable. Because they were risky.

She did not add this finding to the counter-case. She opened the folder
and added it there.

The settlement data she had asked for through the archive access system
was going to take three days to compile, which was faster than she’d
expected and slow enough that she was going to have to draft section 3b
without it and revise when it arrived. She drafted section 3b: four pages,
carefully hedged, noting the methodological gap and suggesting that
comparative settlement data would be necessary before drawing any causal
claim about the therapy’s role in the observed cognitive shift. It did not
make an argument. It cleared space for an argument.

She sat with that. She was not sure what she had expected to feel about
a methodological section in a counter-case document that she was drafting
for her own use, which she had not committed to showing anyone, and
which she was building explicitly to find the strongest possible version of
the objection to Maren’s paper before deciding whether it was strong
enough to constitute a rebuttal.

She had been very good at it for forty years—that was the correct way
to name it—and she was sitting with the naming in the same way she was
sitting with the unsatisfying section 3b: clearly, from a distance, without yet
having decided what the clarity required of her.

She opened the folder. Six entries in the last two days: paused after the
fourth reading. Returned to counter-case after noticing. Six of seven, not
mine. Not intractable. Risky. Objection two, weaker than it looked. And,
added this morning before she’d opened the counter-case, something she’d
written at 06:11 that she’d been avoiding looking at directly: When was the
last time I proposed something?

She had not answered the question when she wrote it. She was not
answering it now. Then she closed the folder in the particular way she
closed things that she was going to return to, which was different from the
way she closed things she was finished with, though she could not have
described the physical difference to anyone and suspected there wasn’t one.
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*   *   *

At 14:00 she had a supervision meeting with a third-year student named
Colm. He pursued careful, promising work on the neurological correlates of
ideation in subjects between eighty and a hundred and twenty years—a
range Maren’s paper treated as the beginning of the decline period—and he
brought to it the methodological diligence of someone well-trained and the
intellectual range of someone very well-trained. He had been her student for
two years. She had, in that time, suggested three research directions, all
productive, none his. He had followed each with the enthusiasm of someone
who was grateful for the guidance, which he genuinely was, which she
could not evaluate today in quite the way she would have evaluated it
yesterday.

He showed her three weeks of data on prefrontal metabolic activity
during open-ended problem-solving tasks. The data was clean. The
preliminary findings were consistent with Strom’s neurological adaptation
literature, with Maren’s ideation metrics, and with three other papers she
could name without checking. She told him it was good work. It was.

“Have you seen the Solis paper?” he asked. “The ideation frequency
study—it came out three days ago.”

“I’ve seen it.”
“Some of the eighty-to-one-twenty numbers line up almost exactly with

what I’m finding.” He pulled up the comparison without being asked, with
the energy of someone who had noticed a connection and was pleased by it.
“If her trajectory holds, this could be the early data.”

“It could be.” She looked at his numbers for a moment. “Keep your
methodology independent of that question for now. Build the data set first.
The conversation with her paper belongs in the discussion section, not the
design.”

He wrote that down. It was good advice. She was aware, giving it, that
it was exactly the advice she would have given yesterday, and would give
again tomorrow.

“The three frameworks you’re working across,” she said. “In the
discussion, you’re going to need to decide which one is doing the primary
work and which ones are context. Have you thought about that yet?”
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He hadn’t, quite. He said so.
“Vasquez fits your sample parameters most closely. I’d anchor there

and let the others be reference rather than structure.” She paused. “And the
second cohort—same recruitment criteria, or are you building on what this
one showed you?”

“Same criteria,” he said. “I wanted the comparison to hold.”
She asked him two questions designed to push it further in the direction

it was already going. He wrote both questions down. The meeting ended at
14:45, and she sat afterward in the quiet of a supervision session that had
gone well and was, under the surface of its going well, not quite enough.

She opened the counter-case. She looked at it for a while without
reading it.

At 15:20 she composed a message to Maren. She drafted it three times.
The first draft asked for the raw dataset on grounds that she had identified a
potential issue with the ideation metrics taxonomy and wanted to examine
the underlying data directly before finalizing her methodological response.
The second draft was shorter and said the same thing with less scaffolding.
The third draft said: I’ve been building a counter-case. I’d like the raw
dataset to look for weaknesses in the methodology. I thought you should
know I’m building one.

The third draft was more honest about what she was doing. It was also,
she recognized, not only about the counter-case, and the not-only was
sitting in it where anyone reading it could see it. She sent the second draft.

She told herself this was because the third was less professional. She
told herself this for approximately forty seconds before acknowledging the
difference between the drafts, that she had chosen the one that said less, and
that the folder was where she put things she intended to return to.

She added a note to the folder.
Then she opened the counter-case and worked until evening, in the

clean east-facing light that had become, over forty years, simply the light
her office had, and waited to see whether Maren would write back.


