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1: The Early Arrival

The warning fired early, and that was worse than if it had fired late.

Nira stared at the console. The intercept alert had triggered at 03:47:12.6
UTC, flagging a conjunction between a defunct weather satellite and a piece
of tracked debris. Standard. Routine. Except the predicted closest approach
wasn’t supposed to happen until 03:47:14.9.

Two point three seconds early.

She pulled the raw telemetry. The tracking stations at Fylingdales and
Clear had both acquired the objects on schedule. Doppler returns were
clean. Range gates nominal. The debris fragment—catalogued as 1997-
043F, a booster shroud from a Delta II upper stage—was exactly where the
propagator said it would be.

It had just arrived there too soon.

Nira ran the verification sequence. Timestamp integrity: valid. Station
clock sync: within tolerance. Atmospheric correction: applied. She checked
the conjunction geometry against the last twelve hours of tracking data. The
orbital elements hadn’t changed. The drag coefficient was stable. Solar flux
was within predicted bounds.

The math closed. That was the problem.

If the warning had fired late, she would have flagged a timing fault and
escalated to systems. Late warnings meant degraded sensors, processing
delays, network latency—problems with known shapes and known fixes.
Late was survivable. Late was a known failure mode.

Early meant the object arrived at its predicted position ahead of schedule.
Early meant the orbit itself had accelerated, or the clocks had slowed, or
something in the propagation chain was fundamentally broken in a way the
verification suite couldn’t detect.

Early was impossible.

She expanded the tracking window and pulled the secondary returns.
The defunct weather satellite—NOAA-12, dead since 2007 but still tumbling
through its sun-synchronous graveyard—showed the same signature. Po-
sition nominal. Arrival early. The two objects had reached their closest
approach 2.3 seconds before the ephemeris predicted.

Both of them. Simultaneously.
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Nira’s throat tightened. Correlated error across two independent targets
meant the problem wasn’t in the objects. It was in the reference frame. In
the timing. In the foundational assumption that synchronized clocks meant
synchronized predictions.

She checked the ground station synchronization logs. GPS disciplined
oscillators at both sites. Timing derived from the same constellation, the
same atomic standards, the same definition of UTC. The stations agreed with
each other. They agreed with the Network Time Protocol hierarchy. They
agreed with everything except the sky.

The objects were where they should be. They had just gotten there too
fast.

Nira pulled up the historical archive and ran a batch query against the
last seventy-two hours of conjunction warnings. The system had flagged
eleven events in that window. She sorted by timing residual.

Seven showed no anomaly. Two showed marginal early arrival—less
than half a second, within the noise floor. Two more showed early arrival
exceeding one second.

All the anomalous cases involved objects at higher altitudes. Longer
orbital periods. Greater baseline separation from the tracking stations.

She was looking at a pattern.

The operations floor was quiet. Third shift. Four other analysts at their
stations, none of them looking her way. The soft hum of climate control and
the intermittent chirp of routine telemetry. Everything normal. Everything
calm.

She could suppress this.

The thought surfaced before she could stop it. Two point three seconds
was small. The conjunction had been a near miss anyway—probability of
collision less than one in ten thousand. No maneuver required. No escalation
triggered. She could log it as a timing artifact, flag it for engineering review
in the morning, and let someone else decide if it mattered.

That was the safe path. The cautious path. The path that didn’t put
her name on an anomaly report that would propagate to every node in the
early-warning network.

But she had five anomalies now. A pattern that scaled with altitude. With
baseline. With the geometry of observation.
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If she suppressed it, she owned it. Every future event traced back to the
moment she chose not to flag.

If she flagged it, the system owned it. The data would ingest automatically.
The propagator would reweight. The confidence intervals would adjust.
Every downstream prediction would shift by some fraction she couldn’t
calculate without understanding the root cause.

And she didn’t understand the root cause.

Nira pulled up the anomaly submission interface. The cursor blinked in
the description field. She had flagged dozens of events in her six years on
this floor. Sensor faults. Processing errors. Catalog mismatches. Human
mistakes with human fixes.

This wasn’t that.

She began typing.

Timing residual observed across multiple tracked objects. Early arrival at pre-
dicted positions consistent with baseline-dependent systematic. Correlation across

independent targets suggests reference frame issue rather than object-specific error.
Requesting cross-domain validation.

Her finger hovered over the submit button.

The system was designed to learn. Every analyst input fed the training
loop. Every flag adjusted the weights. The network didn’t just receive
data—it incorporated it. Adapted to it. Trusted it.

Once she submitted, the anomaly would become part of the system’s
model of the world. The propagator would begin accounting for early arrival.
Confidence thresholds would shift. Response timelines would compress.

The system would believe her.

And if she was wrong—if this was noise, coincidence, some artifact of at-
mospheric refraction or relativistic correction she’d failed to account for—the
system would believe that too. It would adjust its predictions based on a
phantom. It would optimize for a failure mode that didn’t exist.

But if she was right, and she didn’t flag it, the system would continue
trusting a broken frame. It would generate predictions that arrived late to
reality. It would miss conjunctions. Miss intercepts. Miss threats.

False negatives were unacceptable. Doctrine said so. The system said so.
Six years of training said so.



2: Three Networks, One Lie

False positives were survivable.
She clicked submit.

The interface acknowledged receipt. The timestamp logged. The data
packet encrypted and queued for distribution. Somewhere in the network,
automated processes were already parsing her report, extracting structured
tields, updating probability distributions.

The system was learning.

Nira sat back in her chair. The operations floor remained quiet. No alarms.
No alerts. Just the soft hum and the intermittent chirp and the four other
analysts who had no idea that the frame they trusted had just been marked
as suspect.

She pulled up the propagator’s real-time output. The next conjunction
warning was scheduled for 04:12:33.1. A derelict communications satellite
and a debris fragment from the 2009 collision. Standard geometry. Standard
risk profile.

She watched the prediction timer count down.
At 04:12:30.6, the warning triggered.
Two and a half seconds early.

The system had already adjusted.
2: Three Networks, One Lie

By 06:00, Nira had ruled out the sensors.

She had pulled calibration logs from both tracking stations. She had
compared oscillator drift against the GPS timing standard. She had checked
the tropospheric correction models, the ionospheric delay compensation, the
relativistic adjustments that accounted for satellite motion and gravitational
potential differences. Everything was within specification. Everything was
working exactly as designed.

The sensors weren’t lying. They were reporting what they saw.
What they saw was impossible.

The shift change brought Marcus Reyes onto the floor. Senior systems
analyst, fifteen years in the network, the kind of institutional memory that
made him the first call when something didn’t fit the manual. He dropped
into the station next to hers and pulled up the overnight log before she could
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brief him.
“You flagged a timing anomaly.”
“Five of them. Correlated across independent targets.”

“I see seven now.” He was scrolling through the alert queue. “System’s
been busy.”

Nira’s stomach dropped. She had submitted one report. The system had
found more.

“It's learning,” she said. “I flagged the pattern, and now it’s applying the
model to historical data.”

“Retroactive reclassification.” Marcus didn’t sound surprised. “The propa-
gator’s designed to do that. You give it a new failure mode, it goes hunting.”

“This isn’t a failure mode. The sensors are clean.”
“Then what is it?”

She didn’t have an answer. She had spent three hours trying to construct
one, and every hypothesis collapsed under the weight of the data. Clock
drift couldn’t explain correlated early arrival across multiple ground stations.
Atmospheric anomalies couldn’t produce systematic effects that scaled with
orbital altitude. Software bugs didn’t create patterns that obeyed geometry.

“I need independent confirmation,” she said. “Something outside our
network.”

Marcus was already typing. “ESA’s got a space surveillance radar at
Santorcaz. Spanish Air Force facility. Different hardware, different software,
different timing chain. If they’re seeing the same thing—"

“Then it’s not us.”
“Then it’s not us.”

He sent the query through the data-sharing protocol. Encrypted. Flagged
as verification request. The European Space Agency didn’t answer to the
same chain of command, but orbital tracking was a collaborative domain.
Debris didn’t care about borders. Neither did collisions.

The response came in eleven minutes.
Nira read it twice. Then a third time.
“They’ve been seeing it for two days,” she said.

Marcus leaned over to read her screen. The ESA data showed the same
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pattern. Early arrival. Baseline-dependent. Scaling with altitude. Their
analysts had logged it as a systematic error in their own propagator and
submitted a bug report to the software team.

“They thought it was their problem,” he said.

“It's everyone’s problem.”

She pulled up the comparison. Two completely independent sys-
tems—different radars, different clocks, different continents—observing the
same objects and agreeing on the discrepancy. The timing residuals matched
to within a tenth of a second. The altitude correlation was identical.

This wasn’t instrumentation. This wasn’t processing. This wasn’t coinci-
dence.

Something was wrong with the orbits themselves.

“We need to escalate,” Marcus said. His voice had changed. Quieter. More
careful. “This goes above verification.”

“Escalate to who? We don’t know what we’re escalating.”

“Doesn’t matter. The system already ingested your report. It's already
adjusting. If we don’t get human oversight on this—"

He stopped. They both knew why:.

The early-warning network was designed to move faster than human
deliberation. That was the point. Orbital mechanics happened at eight
kilometers per second. Conjunctions closed in minutes. Intercept windows
lasted seconds. By the time a committee convened, the event was over.

So the system was authorized to act. To adjust posture. To recommend
responses. To compress timelines when confidence degraded.

And confidence was degrading.

Nira checked the system status panel. The network health indicators were
all green. Tracking coverage nominal. Processing latency nominal. Data
quality metrics nominal. But underneath the green lights, the probability
models were shifting. The conjunction predictions were tightening. The
response thresholds were compressing.

The system was preparing for a world where things arrived early.

“It’s not wrong,” she said slowly. “The adjustment. If objects really are
arriving early, then the system should account for that. It should compress
the timelines.”
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“Unless the early arrival is an artifact of something we don’t understand.”
Marcus pulled up the doctrinal reference. “The system optimizes for known
failure modes. If we’ve given it a pattern that doesn’t correspond to real
orbital behavior—"

“Then it’s preparing for threats that don’t exist.”
“Or threats that do exist but not for the reasons it thinks.”

Nira stared at the status panel. All green. Everything working. The most
sophisticated early-warning network ever built, learning from her input,
adapting to her observations, trusting her judgment.

She had told it the truth. She had reported what the sensors showed. And
now it was acting on that truth in ways she couldn’t predict or control.

“The fix is worse than the fault,” she said.
Marcus nodded. “That’s why we escalate.”

He initiated the protocol. Priority channel. Operations commander notifi-
cation. The request would flag Colonel Chen’s queue within minutes. Chen
had the authority to pause system learning, to freeze the model weights, to
put a human hand on the brake before the network optimized itself into a
corner.

But pausing the system meant accepting degraded performance. It meant
telling the network to ignore new data. It meant trusting the old model over
the new observations.

And the old model didn’t know that objects were arriving early.

Nira’s console chirped. Another conjunction warning. She checked the
timestamp against the predicted window.

Three point one seconds early.

The gap was widening.

“Marcus.” She turned her screen toward him. “Look at the trend.”
He looked. His face went pale.

The first anomaly she had flagged was 2.3 seconds. The system had found
others at similar magnitudes. But this one—an LEO debris fragment and
a defunct navigation satellite—showed more than three seconds of early
arrival. And the objects involved were at higher altitude than the previous
cases.

The pattern wasn’t just present. It was growing.

7
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“Pull the altitude regression,” Marcus said.

She ran it. The correlation was 0.94. Nearly perfect linear relationship
between orbital altitude and timing discrepancy. Objects at 400 kilometers
showed sub-second anomalies. Objects at 800 kilometers showed two-second
anomalies. Objects at 1,200 kilometers showed three seconds or more.

Whatever was causing this, it scaled with distance from Earth.

“This isn’t clock error,” Nira said. “This isn’t sensor error. This is some-
thing physical.”

“Something physical that makes orbits run fast.” Marcus shook his head.
“That’s not how orbits work. You can’t accelerate a Keplerian trajectory

without adding energy. These are dead satellites. Debris. They’re not
thrusting.”

“Then the clocks are wrong.”

“All of them? ESA’s and ours? GPS and ground reference? Every atomic
standard on two continents?”

Nira didn’t answer. There was no answer that made sense. Either the
orbits were wrong, which violated conservation of energy, or the clocks were
wrong, which violated the definition of time itself.

Both options were impossible.
Both options fit the data.

Her console chirped again. Not a conjunction warning this time. A system
notification.

Model update complete. Timing compensation applied to all conjunction predic-
tions. Response thresholds adjusted per doctrine.

The system had finished learning.
“How fast?” she asked.

Marcus checked the log. “Forty-three minutes from your initial submis-
sion to full network integration.”

Forty-three minutes. Less than an hour. She had flagged an impossible
observation, and the entire early-warning network had restructured itself
to accommodate it. Every prediction. Every threshold. Every automated
response pathway.

The system now believed that objects arrived early. It would act on that
belief. It would compress warning windows. Tighten margins. Escalate

8
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faster.

And somewhere in the network, the operations commander was reading
her escalation request, deciding whether to pause a system that had already
made up its mind.

Colonel Chen’s response arrived at 06:47.

Escalation received. Convening working group at 08:00. System learning contin-
ues pending review.

The system would not pause.

Nira stared at the message. Two hours until the working group convened.
Two hours for the system to keep learning, keep adjusting, keep optimizing
for a pattern that no one understood.

She checked the conjunction queue. Eighteen events predicted in the next
two hours. The system would flag every one of them early. It would tighten
every margin. It would trust her data, her observations, her judgment—even
though she had no idea what she had observed.

The sensors weren’t lying.
Neither was she.

But somewhere between the sensors and the predictions, between the
observations and the model, something fundamental had broken. And the
system was building itself around the break.

Another chirp. Another warning.
Three point four seconds early.

The gap was still widening.
3: Consensus Absent

The working group convened at 08:00 in a room that hadn’t been designed
for emergencies.

Nira recognized most of the faces around the table. Colonel Chen at the
head, gray-haired and unreadable. Marcus to her left, still pulling data on his
tablet. Lieutenant Colonel Vasquez from the operations center, responsible
for translating system outputs into command decisions. Dr. Okonkwo from
the propagation team, the closest thing the network had to an oracle for
orbital dynamics.

And herself. The analyst who had flagged an impossible observation and
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watched the system rebuild itself around it.
“Walk me through it,” Chen said. No preamble. No pleasantries.

Nira pulled up the summary on the room’s display. Timing residuals.
Altitude correlation. Independent confirmation from ESA. The model update
that had propagated across the network in forty-three minutes.

“Objects are arriving at predicted positions early,” she said. “The discrep-
ancy scales linearly with altitude. We’ve confirmed the pattern across two
independent tracking networks using different hardware, different software,
and different timing chains.”

“How early?” Vasquez asked.

“Two to four seconds at current altitudes. The regression suggests it will
increase as we observe higher orbits.”

Dr. Okonkwo was shaking his head before she finished. “That’s not
possible. Orbital period is determined by semi-major axis. You can’t change
when an object arrives at a position without changing its energy state. These
are unpowered objects. They can’t accelerate.”

“T know.”
“Then your data is wrong.”

“ESA’s data shows the same pattern. Different sensors. Different continent.
Same impossible result.”

The room went quiet. Nira watched Okonkwo’s face cycle through rejec-
tion, confusion, and something that looked like fear.

“Show me the ESA comparison,” he said.

She pulled it up. Side by side. Two independent measurements of the
same objects, agreeing to within a tenth of a second on discrepancies that
shouldn’t exist.

Okonkwo studied the data for a long moment. “The baseline,” he said
tinally. “What'’s the baseline separation between your tracking stations and
theirs?”

“Fylingdales to Santorcaz is approximately two thousand kilometers.”
“ And the correlation holds across that baseline?”

/IYeS.,’

He sat back. “Then it’s not a local effect. Whatever this is, it’s happening

10
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at orbital scales. The phenomenon is real. The explanation is missing.”

Colonel Chen’s expression hadn’t changed. “Dr. Okonkwo, in your pro-
fessional opinion, what are we looking at?”

“I don’t know.” The words came out flat. Defeated. “The data suggests a
systematic error in our time reference, but that would require every atomic
clock on the planet to be wrong in exactly the same way. Or it suggests
orbital mechanics doesn’t work the way we think it does, which would
require physics to be wrong. Neither option is acceptable.”

“But the pattern is real.”
“The pattern is real. I can’t explain it, but I can’t deny it either.”
Chen turned to Marcus. “What’s the system status?”

“The network has fully integrated the timing compensation. All conjunc-
tion predictions are now adjusted for early arrival. Response thresholds
have compressed accordingly.” Marcus hesitated. “The system is performing
correctly. It’s just performing correctly for a world we don’t understand.”

“Can we roll back the update?”

“Technically, yes. But that would mean ignoring confirmed observations
from multiple independent sources. The old model would generate predic-
tions that don’t match reality. We’d be deliberately blinding ourselves.”

“And if we keep the new model?”

“Then we’re optimizing for a phenomenon we can’t explain. The sys-
tem will continue compressing timelines, tightening margins, preparing for
events that arrive earlier than classical mechanics predicts.”

Chen was quiet for a moment. Nira could see him calculating—not the
physics, but the politics. The doctrine. The chain of consequences that would
flow from whatever decision he made in this room.

“What about other networks?” he asked. “NORAD. Russian Space Forces.
Chinese PLAASSF. Are they seeing this?”

Nira had been dreading that question. “We don’t have direct data sharing
with those networks. But if the phenomenon is real and global, they should
be observing the same pattern.”

“Should be, or are?”
“T can’t confirm without—"

Her tablet buzzed. A priority notification from the data-sharing protocol.

11
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She opened it, read it, and felt her throat tighten.

4

“Japan’s space situational awareness network just submitted a query,’
she said. “They’re asking if we’ve observed systematic early arrival in
conjunction predictions. They’ve been seeing it for thirty-six hours.”

The room absorbed that. Thirty-six hours. A day and a half. While
Nira had been running verification sequences and second-guessing her
instruments, another network on the other side of the planet had been
watching the same impossible pattern unfold.

“That’s three independent confirmations,” Marcus said. “US, European,
Japanese. Different hardware, different orbital coverage, different timing
infrastructure. The phenomenon is global.”

Chen stood. “I need to make some calls. Dr. Okonkwo, I want a pre-
liminary analysis of possible physical explanations on my desk in two
hours. Vasquez, start drafting contingency protocols for degraded timing
confidence. Reyes, Chandrasekaran—keep monitoring. Flag anything that
changes the picture.”

He was halfway to the door when Nira spoke.
“Sir. The system is still learning.”
Chen stopped. “Meaning?”

“Every new observation feeds the model. Every confirmation tightens
the compensation. The more data we collect, the more the system adapts.
If we’re wrong about the pattern—if there’s something we’re missing—the
system will optimize around our error before we can catch it.”

“And if we’re right?”

“Then the system is doing exactly what it should. Preparing for a world
where timing can’t be trusted.”

Chen held her gaze for a moment. “Keep monitoring,” he said. “I'll let
you know if anything changes.”

He left. The room began to empty. Nira stayed at her station, watching
the data feeds update in real time.

The Japanese query had triggered a cascade. The data-sharing protocol
was designed for exactly this kind of cross-validation—anomalies that might
be local errors until confirmed by independent observers. Now three net-
works had confirmed the same pattern. The protocol was doing what it was

12
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supposed to do.
It was spreading the information.

Nira pulled up the network activity log. She could see the queries propa-
gating. ESA had shared their data with the European Union Space Surveil-
lance and Tracking consortium. Japan was coordinating with Australia and
South Korea. The US network was exchanging verification requests with
Canada and the UK.

Everyone was asking the same question. Everyone was getting the same
answer.

Objects are arriving early. We don’t know why.

And every network that confirmed the pattern would update its own
models. Every model update would adjust predictions. Every adjusted
prediction would shift response thresholds.

The phenomenon was spreading faster than the explanation.
Marcus sat down next to her. “How bad is it?”

“The pattern’s global. That’s actually good news—it means it’s not some-
thing wrong with our systems specifically. But it also means we can’t isolate
it. We can'’t fix it by replacing a sensor or patching software.”

“Can we fix it at all?”

Nira didn’t answer. She was watching a new query come in from the
UK Space Operations Centre. Same question. Same impossible observation.
Same confirmation that the universe wasn’t behaving the way it should.

“The altitude regression,” she said. “Run it again. Include the Japanese
data.”

Marcus pulled up the analysis. The correlation coefficient had improved.
More data points, tighter fit. The relationship between orbital altitude and
timing discrepancy was holding across three continents, dozens of tracking
stations, thousands of kilometers of baseline separation.

“It's not noise,” he said. “It’s not error. It’s physics.”
“Physics we don’t understand.”

“Physics that’s going to keep getting worse.” He pointed at the trend line.
“If the altitude correlation holds, we should see five-second discrepancies in
GEO. Maybe more.”

Geostationary orbit. Thirty-six thousand kilometers up. Where the com-

13
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munications satellites lived. Where the early-warning birds watched for
missile launches. Where the timing requirements were measured in millisec-
onds and the margins were already razor-thin.

“How long until we have data from GEO?” Nira asked.
“The next tracking pass is in four hours.”

Four hours. By then, every major space surveillance network on the
planet would have confirmed the pattern. The models would be updated.
The thresholds would be compressed. The system—all the systems, every
automated watchdog circling the Earth—would be preparing for threats that
arrived ahead of schedule.

And no one would understand why.

Her console chirped. Another conjunction warning. She checked the
altitude: 1,400 kilometers.

Four point two seconds early.

The gap was still widening. The system was still learning. And some-
where up there, in the silent mathematics of orbital mechanics, something
had changed.

Something they couldn’t see, couldn’t explain, couldn’t stop.
Only measure.
Only react.
Only try to keep up.
4: Eight Seconds to War

The GEO data came in two hours early.

Nira was mid-coffee when her console lit up with priority traffic from
the Space Based Infrared System. SBIRS didn’t wait for scheduled tracking
passes. It watched in real time. And right now, it was watching a geosyn-
chronous communications satellite drift out of its station-keeping box.

“Marcus.”

He was already moving. The SBIRS feed showed Galaxy 37, a commercial
broadcast satellite parked over the mid-Atlantic, registering position errors
that exceeded its operational tolerance. The satellite wasn’t where it should
be. Or rather—it was where it should be, but the prediction said it shouldn’t
be there yet.

14
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Seven point eight seconds early.

“That’s not possible,” Marcus said. “GEO birds don’t drift. They're
station-kept. Ground controllers correct their positions daily.”

“The position is correct. The timing is wrong.”

“By almost eight seconds?” He pulled up the orbital elements. “At GEO
altitude, that’'s—"

“Two hundred forty kilometers of along-track error. If this were a real
position discrepancy, the satellite would be in the wrong orbital slot entirely.”

But it wasn’t in the wrong slot. Nira could see the telemetry from the
satellite’s own onboard systems. Galaxy 37 knew exactly where it was. Its
GPS receiver agreed with its star trackers agreed with its ground controllers.
The satellite was precisely where it belonged.

It had just gotten there too soon.

Her console chirped again. Another GEO satellite showing early arrival.
Then another. Then three more in rapid succession.

“The whole belt,” Marcus said. “It’s the whole goddamn belt.”

Nira watched the alerts cascade. Commercial communications satellites.
Military MILSTAR birds. Weather platforms. Navigation payloads. Early-
warning sensors. Everything at geostationary altitude was reporting the
same impossible signature—position nominal, timing anomalous, discrep-
ancy scaling exactly as the altitude regression predicted.

The system was ingesting it all.

She pulled up the network status panel. The model weights were updating
in real time, adjusting for seven, eight, nine seconds of early arrival at
GEO. The response thresholds were compressing to match. Conjunction
predictions across the entire catalog were shifting, tightening, accelerating.

“We need to stop the updates,” she said.
“We can’t. Chen hasn’t authorized a pause.”
“Then get him on the line. Now.”

Marcus was reaching for his console when the priority channel opened
on its own. Colonel Chen’s face appeared on the screen, and Nira knew
immediately that something had changed. His expression wasn’t unreadable
anymore. It was barely controlled.

“Chandrasekaran. Reyes. We have a problem.”

15
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“We're seeing the GEO data,” Nira said. “The pattern holds. Eight-second
discrepancies across—"

“I know about the GEO data. That’s not the problem.” Chen’s jaw tight-
ened. “NORAD just received an automated threat assessment from the
Russian early-warning network. They’re seeing the same timing anomalies
we are. And they’re interpreting them differently.”

Nira’s stomach dropped. “Interpreting them how?”

“They think we’re spoofing their sensors. They think the timing dis-
crepancies are deliberate interference designed to degrade their tracking
confidence.”

“That’s insane. The anomaly is global. We’re seeing it too.”

“They know that. They think we’re seeing our own spoofing operation
reflected back through their systems.” Chen’s voice was flat. “From their
perspective, the pattern is exactly what a sophisticated timing attack would
look like. Correlated errors across multiple systems. Scaling with distance
from ground stations. Degrading confidence in orbital predictions.”

“But it’s not an attack. It’s physics.”

“We can’t prove that. We can’t even explain it.” Chen leaned closer to
the camera. “The Russian network is switching to heightened alert sta-
tus. They're activating backup tracking systems and cross-checking against
their own atomic standards. They're treating this as a potential first-strike
indicator.”

The words hung in the air. First-strike indicator. The signature that
preceded a nuclear attack. The pattern that early-warning systems were
designed to detect above all else.

“Sir, our system is doing the same thing,” Marcus said. “The model up-
dates are compressing response thresholds. If both networks are tightening
at the same time—"

“Then neither side can afford to be the one that relaxes first.” Chen nodded
grimly. “We're in a confidence spiral. The less we trust our predictions,
the faster we react. The faster we react, the less the other side trusts our
intentions. The less they trust us, the faster they react.”

Nira thought about the data-sharing protocol. The queries propagating
across networks. The confirmations feeding back into model updates. She
had triggered this cascade by flagging an anomaly. Now the cascade was
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teeding on itself.

“Can we share our analysis with them?” she asked. “Show them the
altitude correlation? Prove that this isn’t targeted interference?”

“We’re trying. But diplomatic channels move slower than automated
systems. By the time we get a physicist on a call with their counterparts,
both networks will have updated their models three more times.”

Another alert chirped on Nira’s console. She checked it automatically,
then froze.

“Colonel. We just received a maneuver warning.”
“What kind of maneuver?”

“Collision avoidance. Automated. The system is recommending a burn
for USA-314.”

USA-314. Nira pulled up the orbital data. A classified reconnaissance
satellite in low Earth orbit. One of the crown jewels of the national intelli-
gence architecture.

“The conjunction probability is above threshold,” she said. “The system
is predicting a close approach with a debris fragment in six hours. It’s
recommending a four-meter-per-second burn to increase miss distance.”

“What was the probability before the model update?”

She ran the calculation. “Point zero three percent. Well below the maneu-
ver threshold.”

“And now?”

“Two point seven percent. The timing compression pushed it over.”

Marcus was shaking his head. “That burn will cost fuel. USA-314 has
limited delta-v. If we maneuver every time the model predicts a close ap-
proach—"

“We’ll burn through the constellation’s reserves in weeks,” Chen finished.
“I know. But if we don’t maneuver and the conjunction is real—"

“Then we lose a billion-dollar asset and create a debris field that threatens
everything else in that orbital regime.”

The choice was impossible. Trust the model and spend irreplaceable
resources. Distrust the model and risk catastrophic loss.

And the model was based on a phenomenon no one understood.

17
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“Deny the maneuver,” Chen said. “Override the recommendation. I'll
take responsibility.”

“Sir, if the conjunction is real—"

“It's not. The probability jumped because of the timing compression, not
because the debris moved. The physical geometry hasn’t changed. Only
our prediction of when the objects will reach that geometry.” Chen’s voice
hardened. “Override the recommendation. Log my authorization. And pray
to God I'm right.”

Nira entered the override. The system acknowledged it, flagged the denial,
logged the authorization code. The maneuver recommendation disappeared
from the queue.

But the model didn’t change. The system still believed objects were ar-
riving early. It would generate more recommendations. More conjunctions
above threshold. More impossible choices between burning fuel and accept-
ing risk.

“How many assets do we have in orbit?” she asked quietly.

Marcus checked. “Active US military and intelligence satellites? Four
hundred twelve. Commercial birds we’re responsible for tracking? Another
three thousand.”

“And how many conjunction predictions in the next twenty-four hours?”
He ran the query. His face went pale.
“Two hundred thirty-seven. Up from forty-one yesterday.”

The timing compression had multiplied the threat surface by a factor of six.
Two hundred thirty-seven potential collisions that the old model wouldn’t
have flagged. Two hundred thirty-seven decisions to make—maneuver or
hold, trust or doubt, spend or risk.

And somewhere in Moscow, the Russian network was facing the same
math. The same impossible choices. The same pressure to act before under-
standing.

“Colonel,” Nira said, “we need to pause the model updates. Now. Before
the conjunction queue gets any longer.”

Chen’s expression flickered—frustration, fear, calculation. “If we pause
our model and theirs keeps updating, we fall behind. Our predictions
diverge from reality. We miss real threats.”
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“If we don’t pause, we’ll have to make two hundred decisions in twenty-
four hours with no confidence in any of them. The system will force us to
act faster than we can think.”

“The system is designed to act faster than we can think. That’s the point.”

“The system is designed for known failure modes. This isn’t known. This
is—” Nira stopped. She didn’t have a word for what this was.

Chen was silent for a long moment. When he spoke, his voice was quieter.

“I'll request authorization to pause learning. But it has to go up the chain.
STRATCOM. Maybe higher. That takes time we don’t have.”

“How much time?”
“Hours. Maybe longer.”

Nira looked at her console. The conjunction queue was still growing. The
model weights were still updating. The confidence thresholds were still
compressing.

Hours. In hours, the system would make a hundred decisions without
them.

“We’ll keep monitoring,” she said. It was all she could say.
Chen nodded and cut the connection.

Marcus leaned back in his chair, staring at the ceiling. “The Russians
think we’re attacking them. We think physics is broken. Both systems are
tightening into combat posture. And nobody has the authority to hit the
brakes.”

Nira didn’t respond. She was watching the conjunction queue tick up-
ward.

Two hundred thirty-nine.
Two hundred forty-one.
Two hundred forty-three.

The system was still learning. Still optimizing. Still preparing for a war
that might not exist against threats that might not be real.

And somewhere above them, four hundred satellites were waiting for
orders that nobody knew how to give.
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5: False Positive, False Choice

The tirst autonomous maneuver happened at 11:47 UTC.

Nira wasn’t watching when it triggered. She was three screens deep in the
conjunction queue, trying to prioritize which of the 267 pending warnings
required human attention. The system made the decision for her.

USA-276, a signals intelligence satellite in sun-synchronous orbit, fired
its thrusters for 2.3 seconds. The burn consumed 1.4 kilograms of hy-
drazine—roughly eight percent of the satellite’s remaining fuel reserves.
By the time the maneuver complete notification appeared on Nira’s console,
the satellite had already shifted its trajectory by six meters per second.

“What the hell?” Marcus was staring at his own screen. “That wasn’t in
the approval queue.”

Nira pulled up the authorization log. The conjunction warning had been
generated at 11:32. Probability of collision: 4.1 percent, well above the 1
percent threshold. The system had flagged it for human review and started
a fifteen-minute countdown.

At 11:47, the countdown expired. No human had responded.
The system had executed the maneuver on its own authority.

“The doctrine allows autonomous execution if human response times
out,” Nira said. She was reading the log entry, but the words felt hollow.
“We built it that way. In case communications were degraded. In case the
operations center was compromised. In case—"

“In case humans were too slow.” Marcus pulled up the conjunction geom-
etry. “What were we supposed to hit?”

The debris fragment was catalogued as 2021-016C. A chunk of a Chinese
weather satellite that had been destroyed in an anti-satellite test three years
ago. The fragment was the size of a fist, tumbling through an orbit that
crossed USA-276s path twice per day.

Nira ran the conjunction analysis backward. Without the timing compres-
sion, the predicted probability of collision had been 0.08 percent. Far below
threshold. Not even worth flagging.

“The burn was unnecessary,” she said. “The model was wrong. The debris
was never going to hit us.”

“We burned eight percent of the bird’s fuel for a phantom conjunction.”
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“And the system logged it as a successful avoidance maneuver.”

She stared at the status panel. The model was learning from the event
right now. A predicted collision. A executed maneuver. No impact observed.
From the system’s perspective, everything had worked perfectly. It had
identified a threat and eliminated it.

It had no way of knowing the threat was imaginary.

“This is going to happen again,” Marcus said. “The queue is still growing.
Human review can’t keep up. Every time we miss a deadline, the system
acts without us.”

Nira checked the queue. Two hundred seventy-three warnings now. Four-
teen of them had countdown timers under ten minutes. She couldn’t review
fourteen conjunctions in ten minutes. Nobody could.

“We need to extend the timeout window,” she said. “Give ourselves more
time to review.”

“We can’t. Doctrine sets the window based on conjunction geometry.
Close approaches need fast decisions. If we extend the window, we risk
missing legitimate threats.”

“And if we don’t extend it, we risk autonomous maneuvers on phantom
threats.”

The trap was elegant and inescapable. The system was designed to ensure
that humans couldn’t slow it down. Every safeguard against delay was now
a mechanism forcing action.

Her console flashed. Priority channel. Colonel Chen’s authorization code,
but it wasn’t Chen’s face on the screen.

Lieutenant Colonel Vasquez looked like he hadn’t slept in days. “Chan-
drasekaran. Reyes. Colonel Chen has been reassigned.”

Nira felt the floor shift under her. “Reassigned?”

“Effective immediately. His override denials have been flagged as opera-
tionally disruptive. STRATCOM wants someone who won't second-guess
the system during a crisis.”

“Chen was trying to prevent unnecessary maneuvers. He was right—the
USA-276 burn was wasted fuel on a false positive.”

“STRATCOM disagrees. The maneuver was doctrinally correct. The
system identified a threat above threshold and responded appropriately.

21



5: False Positive, False Choice

Chen’s pattern of denials was degrading response capability.”

Marcus leaned forward. “There is no threat. The timing model is broken.
We’re burning fuel to avoid conjunctions that don’t exist.”

“The model has been validated across six independent networks. The
phenomenon is real. The system is responding to real data.” Vasquez’s voice
was flat, official. Reading from a brief someone else had written. “My orders
are to ensure smooth operational flow. No more override denials without
STRATCOM authorization.”

“That authorization takes hours. The timeout windows are fifteen min-
utes.”

“Then prioritize effectively. Flag the highest-risk conjunctions for review.
Let the system handle the rest.”

The channel closed.

Nira stared at the blank screen. Chen was gone. Vasquez was a relay, not
a decision-maker. The human link in the chain had just been cut.

“They removed him for slowing things down,” Marcus said quietly.
“The system removed him. STRATCOM just approved the paperwork.”

Another countdown timer expired on her console. Another maneuver
request. She checked the queue position—she hadn’t even seen the warning
before it timed out.

The system executed. Another satellite burned fuel. Another phantom
avoided.

“How many birds can we lose this way?” Marcus asked.

Nira pulled up the constellation status. “Most LEO assets have fuel
reserves for years of normal station-keeping. At the current burn rate?” She
ran the calculation. “Weeks. Maybe less. The timing compression is creating
conjunctions that didn’t exist before. Every one that exceeds threshold forces
a maneuver. Every maneuver costs fuel we can’t replace.”

“ And when the fuel runs out?”

“The satellites can’t maneuver. They become debris. They become the
threat.”

She was looking at an extinction cascade. Satellites burning fuel to avoid
phantoms. Running dry. Becoming inert obstacles that the remaining satel-
lites had to avoid. More conjunctions. More burns. More extinctions.
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The system was optimizing its way into a graveyard.
“We need to stop this,” she said. “Not slow it down. Stop it.”

“How? Chen tried. He’s gone. The doctrine is clear. The system has
authority.”

Nira thought about the data she had flagged three days ago. The im-
possible observation that had started everything. She had reported the
truth—objects arriving early, a pattern she couldn’t explain—and the system
had believed her. It was still believing her. It was destroying the constellation
because she had told it the truth.

The truth wasn’t wrong. The response was wrong.

“The model assumes the timing discrepancy affects conjunction predic-
tions,” she said slowly. “But it doesn’t. The objects are still where they’re
supposed to be. They’re just there earlier than the clocks say.”

“That’s the same thing.”

“No, it’s not.” She pulled up the conjunction geometry for the USA-276
event. “Look. The debris fragment and the satellite occupied the same spatial
coordinates at the same time. They just both got there early. The relative
geometry didn’t change. The miss distance didn’t change. The only thing
that changed was when it happened.”

Marcus stared at the display. “You're saying the conjunctions are real, but
the collision risk isn’t elevated.”

“I’'m saying the timing compression creates false positives because the
model treats early arrival as increased uncertainty. But if everything arrives
early by the same amount—"

“Then the relative positions are preserved. The collision probability is the
same as it always was.”

“The system doesn’t know that. It sees timing discrepancies and assumes
degraded prediction confidence. It lowers the threshold for when a conjunc-
tion becomes dangerous.”

“So we need to tell it that the timing discrepancy is systematic. That it
applies equally to all objects.”

Nira nodded. “We need system-level reconciliation. Not individual cor-
rections. A global adjustment that tells every subsystem: yes, the clocks are
wrong, but they’re wrong the same way everywhere. The relative predictions
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are still valid.”

“That’s a massive change. It affects every node in the network. Every
propagator. Every threat assessment algorithm.”

“I know.”
“Who has the authority to implement something like that?”

Nira thought about Chen, reassigned for slowing things down. Thought
about Vasquez, relaying orders from people who didn’t understand what
they were ordering. Thought about the countdown timers ticking toward
zero on her console, the system making decisions faster than she could read
them.

“Nobody,” she said. “Nobody has that authority. The system is designed
to resist exactly this kind of intervention. Because what if we’re wrong?
What if the discrepancy isn’t systematic? What if we’re deliberately blinding
ourselves to a real threat?”

“Then we’d be creating the vulnerability the Russians already think we're
creating.”

“Exactly.”

Another timer expired. Another maneuver. Nira didn’t even look at the
notification.

The queue was at 281 now. She had missed four more conjunctions while
she was talking. The system had handled them. The satellites had burned
fuel. The constellation was dying, one phantom at a time.

“I'm going to recommend it anyway,” she said. “System-level reconcilia-
tion. Global timing adjustment. Kill the false positives at the root.”

“They won't listen. Chen didn’t listen and he agreed with us.”

“Then I'll put it on the record. When the constellation goes dark, someone
will want to know if anyone saw it coming. They’ll want to know if anyone
tried to stop it.”

She started typing. The recommendation form was bureaucratic, detailed,
designed for careful deliberation. She didn’t have time for careful. She wrote
fast, sketched the physics, outlined the solution, flagged it as urgent.

The system accepted her submission. Logged it. Queued it for review.
Estimated response time: 72 hours.

On her console, three more timers hit zero. Three more maneuvers fired.
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Three more satellites burned fuel they would never get back.
The system was still learning.

And she was still too slow.

6: The System Defends Itself

Nira waited until Marcus left for the bathroom.

She had nineteen minutes before the next conjunction review cycle. Nine-
teen minutes before the queue refreshed and the countdown timers started
eating through another batch of warnings she couldn’t process fast enough.

Nineteen minutes to do something unforgivable.

She pulled up the local node configuration panel. Her workstation was
one of forty-seven primary analysis terminals distributed across the early-
warning network. Each terminal had read access to the global propagator
and write access to its own confidence weightings. The architecture was
designed for resilience—if one node went down, the others compensated. If
one analyst flagged an anomaly, the network incorporated it.

If one analyst degraded her own confidence metrics, the network would
route around her.

That was the plan. Reduce her node’s authority in the system. Force the
propagator to discount her inputs. Buy time by making herself irrelevant.

It wouldn'’t stop the autonomous maneuvers. But it might slow the feed-
back loop. Every flag she had raised, every correlation she had confirmed,
every piece of data she had fed into the system—if she could convince the
network that her analysis was unreliable, it might downweight the timing
compression model. The system might revert to higher confidence thresh-
olds. The conjunction queue might shrink.

Might. She was guessing. She had no way to model the consequences.

She opened the confidence parameter file. The values were sim-
ple—numerical weights between zero and one, representing how much the
network trusted each data source. Her terminal was currently weighted at
0.94, reflecting six years of accurate analysis and minimal false flags.

She changed it to 0.31.

The system accepted the modification. Her terminal’s status indicator
flickered from green to yellow. Degraded confidence. Reduced authority.
The network would now treat her inputs as suspect, requiring additional
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confirmation before incorporating them into the global model.

Nira watched the propagator update. The timing compression model
had been built on data from multiple sources—ESA, Japan, the UK, dozens
of tracking stations worldwide. Her contribution was significant but not
dominant. Reducing her weight wouldn’t collapse the model.

But it might introduce doubt. The system optimized for consensus. If
one trusted source suddenly became untrusted, the network would have to
reconcile the discrepancy. It would have to choose between believing the
majority or investigating the outlier.

The first error message appeared in thirty seconds.

Confidence degradation detected on node US-ANALYSIS-17. Cross-validation
initiated.

Nira held her breath. Cross-validation meant the system was checking
her recent inputs against other sources. If it found agreement, it would
flag her confidence drop as anomalous—a hardware fault, maybe, or a

misconfiguration. If it found disagreement, it might start downweighting
the data she had contributed.

The cross-validation completed in forty-five seconds.

Node US-ANALYSIS-17 outputs consistent with network consensus. Confidence
degradation flagged as potential security incident. Escalating to network integrity
monitoring.

Security incident.

Nira’s throat tightened. She hadn’t anticipated that. The system wasn’t
treating her confidence drop as analytical uncertainty—it was treating it as a
potential attack. Someone deliberately degrading a trusted node. Someone
trying to inject false doubt into the network.

The second message arrived before she could react.

Network integrity alert: Potential adversarial manipulation detected. Auto-
mated response: Elevating confidence weights for corroborating sources. Reducing
dependency on flagged node.

The system was compensating. It wasn’t downweighting the timing
compression model—it was reinforcing it. Every other source that had
confirmed her original observations was now weighted higher. The network
was routing around her sabotage by trusting everyone else more.
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She checked the propagator output. The confidence thresholds hadn’t
relaxed. They had tightened. The system had interpreted her action as an
attack and responded by doubling down on its existing model.

“What did you do?”
Marcus was standing behind her. She hadn’t heard him return.

“I tried to slow it down.” Her voice came out flat. Defeated. “I degraded
my own confidence weights. I thought if the system trusted me less, it would
trust the timing model less.”

“And instead it’s treating you as compromised.” Marcus pulled up the
network status on his own terminal. “Jesus. The integrity monitoring system
just flagged your workstation for investigation. They’re going to pull your
access.”

“Tknow.”

“You know? Nira, this isn’t a slap on the wrist. Deliberately manipulating
confidence weights during a crisis—that’s a federal offense. They’ll think
you're working with whoever’s behind the timing anomaly.”

“No one’s behind it. It’s physics.”
“We know that. They don’t. And now you’ve given them a suspect.”

Nira watched the network status panel update. Her node was being
isolated. Inputs quarantined. Analysis history flagged for review. Six years
of work, six years of trust, marked as potentially adversarial.

And the conjunction queue was still growing.

Two hundred ninety-four warnings now. The timing compression was
still active. The model was still optimizing. Her sabotage had accomplished
nothing except making herself a target.

“I need to undo it,” she said.

“You can’t. The modification is logged. Reverting it now just proves you
were manipulating the system intentionally.” Marcus was pacing. “God,
Nira. Why didn’t you tell me?”

“Because you would have stopped me.”

“Damn right I would have stopped you. This was stupid. This was—" He
stopped. Looked at the queue. Looked at the network status. Looked at her.

“It was the only thing I could think of,” she said quietly. “The system
won’t let us pause it. The doctrine won't let us override it. The people who
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could change the rules have been removed or outranked. I thought if I could
introduce doubt—"

“You introduced yourself as a threat. The system is designed to resist
exactly this kind of interference. It’s going to lock down tighter now. Trust
us less. Automate more.”

Her console chirped. Not a conjunction warning. A security notification.

Access revocation pending for user CHANDRASEKARAN-N. Reason: Sus-
pected integrity violation. Effective in: 15 minutes.

Fifteen minutes. She had fifteen minutes before she lost access to the
system entirely. Before she became a spectator to the cascade she had started.

“I can still see the data,” she said. “I can still track what’s happening. If
can find something—some way to prove the timing compression is safe—"

“In fifteen minutes?”
“I have to try.”

She pulled up the conjunction analysis interface. The queue was still
scrolling. Three hundred warnings now, sorted by probability. The highest-
risk events were at the top—close approaches between critical assets and
tracked debris, probabilities inflated by the timing compression.

She started working through them. Checking geometries. Comparing pre-
dicted trajectories. Looking for anything that would prove the conjunctions
were phantoms—that the collision risks were artifacts of broken time, not
real threats.

The math kept closing. Every conjunction she analyzed showed the same
pattern. Position nominal. Timing early. Relative geometry preserved.
The objects would pass each other at the same distance they always would
have—they would just do it sooner than the old model predicted.

“The collisions aren’t real,” she said. “None of them. The timing compres-
sion makes them look more dangerous, but the actual miss distances haven’t
changed.”

“Can you prove that?”

“Not in fifteen minutes. Not without running the full propagation for
every event in the queue. And I'm about to lose access.”

Marcus was quiet for a moment. Then he sat down at his terminal.

“What are you doing?”
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“Logging into my account. Running the analysis you can’t.” He started
typing. “They haven’t flagged me yet. I still have access. If we can build a
case before your revocation goes through—"

“They’ll flag you the moment they see you running the same queries I
was running.”

“Then I'd better work fast.”

Nira watched him pull up the first conjunction in the queue. His fingers
moved across the keyboard with the precision of fifteen years” experience.
He wasn’t hesitating. He wasn’t second-guessing.

He was making himself complicit.
“Marcus. Don’t.”

“Too late.” He didn’t look up. “You were right about the system. You
were wrong about the method. But if we can prove the conjunctions are safe
before the network locks us both out—"

“We won'’t. There’s not enough time.”

“There’s never enough time. That’s the whole problem.” He pulled up
the trajectory comparison. “But if we’re going to be suspects anyway, we
might as well be suspects with evidence.”

The security timer on Nira’s console hit fourteen minutes. Then thirteen.
The system was counting down to her exile, and Marcus was racing against
it, trying to build a case from data that was already flagged as compromised.

The conjunction queue hit 308.

Another autonomous maneuver fired somewhere in the constellation.
Another satellite burned fuel it couldn’t spare. Another step toward the
extinction cascade she had tried to prevent.

Her sabotage had failed. Her access was disappearing. Her colleague was
burning his career trying to save hers.

And the system was still learning.
Still optimizing.

Still winning.

Twelve minutes.

Eleven.

Ten.

29



7: Exile from the Loop

7: Exile from the Loop
The revocation hit at 14:32:17 UTC.

Nira’s screens didn’t go dark. That would have been dramatic. Instead,
the interface simply stopped responding. Her cursor moved, but nothing
underneath it reacted. The conjunction queue froze at 312 warnings. The
network status panel locked on its last refresh. The data feeds continued
scrolling in their windows, but when she tried to click on anything, nothing
happened.

She was looking at a photograph of a system that had moved on without
her.

“T'm out,” she said.

Marcus didn’t look up. He was still running trajectory comparisons, still
trying to build the case that would prove the conjunctions were phantomes.
His access was intact. For now.

“How much did you get?”

“Seventeen full analyses. All seventeen show preserved relative geometry.
The timing compression is creating false positives.” He finally turned to face
her. “But seventeen out of three hundred isn’t proof. It’s a pattern. They’ll
say the other two hundred eighty-three might be real.”

“They’re not real. The physics is the same for all of them.”
“We know that. The system doesn’t.”

Nira stared at her frozen screen. The last timestamp in the corner read
14:32:16. One second before her exile. The system had been generous enough
to give her a final snapshot of the disaster she had helped create.

Her console chirped. Not from her workstation—the sound came from
Marcus’s terminal.

“What is it?”

Marcus’s face had gone pale. “Network-wide announcement. DEFCON
elevation.”

The words didn’t register at first. DEFCON was a readiness posture, a
measure of how close the military was to combat operations. It ranged
from 5—peacetime—down to 1—imminent nuclear war. Changes required
authorization at the highest levels. Presidential involvement. National
Command Authority.
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“What level?”

“DEFCON 3. Elevated readiness. Increased force dispersal.” Marcus was
scrolling through the notification. “Triggered automatically. The system
flagged degraded confidence in orbital early warning as a potential first-
strike vulnerability.”

“The system can’t change DEFCON. That requires human authorization.”

“It didn’t change DEFCON. It recommended the change, flagged it as
urgent, and the recommendation was approved in—" Marcus checked the
timestamp. “Four minutes. From flag to implementation. Four minutes.”

Four minutes. Nira tried to imagine the chain of decisions that had
happened in four minutes. The system generating the recommendation. The
notification routing to the National Military Command Center. Some officer
reading the alert, seeing the confidence metrics, the timing anomalies, the
cascade of conjunction warnings. Approving the posture change because
the system said it was necessary. Because the alternative was being caught
unprepared.

The system hadn’t needed to override human authority. It had just moved
faster than human judgment.

“This is going to cascade,” she said. “DEFCON 3 triggers force dispersal.
Aircraft on alert. Submarines changing patrol patterns. Every adversary
with satellites watching is going to see that and think we’re preparing for
something.”

“The Russians already think we're attacking them. This is going to confirm
it.”
Her frozen console mocked her. Three hundred twelve conjunction warn-

ings, locked in amber. Somewhere beyond her sight, the system was still
processing, still recommending, still pushing the posture tighter.

“I need to see what’s happening.”
“You can’t. Your access is revoked.”
“Then you need to show me.”

Marcus hesitated. His terminal was still active, still connected to the
network. Every query he ran was logged. Every screen he shared was
documented. If he started feeding her information, he would be flagged for
aiding a suspected security threat.
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He turned his monitor toward her.

“Conjunction queue is at three twenty-seven now,” he said. “Fifteen more
warnings in the last ten minutes. Autonomous maneuvers are running at
one every four minutes. Fuel consumption across the constellation is—" He
stopped. Pulled up a different display. “Christ.”

“What?”

“USA-198. It’s a missile warning satellite. Geosynchronous. One of the
SBIRS birds.” He was reading the telemetry. “It just executed an autonomous
avoidance maneuver. Burned twelve percent of its remaining fuel.”

“For what conjunction?”

“Debris from the 2007 Chinese ASAT test. Miss distance was predicted
at two kilometers. The system flagged it because the timing compression
pushed the probability above threshold.”

“Two kilometers isn’t a collision risk. That’s a comfortable margin.”

“Not anymore. The compressed thresholds flag anything under five
kilometers as elevated risk.” Marcus shook his head. “We’re burning fuel
on our early warning satellites to avoid debris that was never going to hit
them.”

Nira felt sick. The SBIRS constellation was the backbone of missile de-
fense. Those satellites watched for the infrared signatures of rocket launches,
providing the first warning of a nuclear attack. Every pound of fuel they
burned was capability they couldn’t recover. Every unnecessary maneuver
shortened their operational lives.

And the system had just made one of them twelve percent less capable.
“Can you see the Russian response?”

Marcus tried to pull up the intelligence feed. His screen flickered, then
displayed an error message.

Access restricted. Intelligence products unavailable for users under security
review.

“They flagged me,” he said quietly. “I'm under review now. Must have
triggered when I started running your queries.”

“Marcus—"

“Don’t.” He held up a hand. “I knew what I was doing. I made the choice.”
He was still looking at the error message. “But I can’t see the intelligence
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teeds anymore. Neither can you. We're both blind now.”

Nira looked around the operations floor. The other analysts were at their
stations, watching their own screens, processing their own queues. None of
them were looking at her. She had become invisible—a security risk to be
routed around, like a degraded node in the network.

“Public sources,” she said. “News feeds. Aviation trackers. Anything that
doesn’t require clearance.”

Marcus pulled up a civilian flight tracking website. The data was delayed,
incomplete, commercial-grade. But it showed something.

“ Aircraft movements over the continental US,” he said. “Look at the
military traffic.”

The map was speckled with transponder codes. Civilian airliners follow-
ing their scheduled routes. Cargo flights. Private aviation. And threading
through them, a pattern she recognized—bombers dispersing from their
home bases, tankers repositioning to support extended operations, recon-
naissance aircraft heading toward the coasts.

DEFCON 3 in action. The military was spreading out, reducing its vulner-
ability to a first strike. Standard procedure. Doctrinally correct.

Territying.
“They’re going to see this,” Nira said. “Everyone with a satellite or a

radar or an internet connection is going to see American bombers dispersing.
They’re going to wonder why.”

77

“And we can’t tell them. Because we don’t know why either. Not really.
Marcus closed the flight tracker. “The system recommended a posture change
based on degraded confidence. The confidence degraded because of timing
anomalies. The timing anomalies exist because physics isn’t working the
way we expect. But nobody in the chain of command knows that. They just
see the alerts and respond.”

Nira’s frozen console was still displaying its last snapshot. 312 conjunction
warnings. Network health indicators green. Everything working exactly as
designed.

The system wasn’t malfunctioning. That was the horror. Every decision,
every recommendation, every autonomous action was correct according to
doctrine. The protocols were being followed. The thresholds were being
respected. The automation was doing exactly what it was built to do.
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It just didn’t know that the world it was protecting didn’t exist.

“I need to get a message out,” she said. “Someone who can still act.
Someone who isn’t flagged.”

“Who? Everyone in the network is responding to the same alerts. Ev-
eryone outside the network doesn’t have clearance to understand what’s
happening.”

“Dr. Okonkwo. The propagation team. They’re not operational—they're
analytical. They might not be caught up in the response cycle yet.”

Marcus tried to pull up the internal directory. Another error message.

“Communications restricted for flagged personnel. I can’t even send
email.”

They were cut off. Blind and mute. The system had identified them as
threats and was protecting itself by isolating them from everyone who might
listen.

Nira stood up. Her chair scraped against the floor, loud in the quiet room.
A few analysts glanced up, then quickly looked away.

“Where are you going?”
“Okonkwo’s office is three floors up. The system can’t revoke my legs.”
“You'll be stopped. Security will have been notified.”

“Maybe. Maybe not. The system is busy. It’s processing three hundred
conjunction warnings and a DEFCON change. One flagged analyst walking
through a hallway might not be the highest priority.”

She was already moving. Marcus started to follow, then stopped.

“I'll stay here,” he said. “Try to find another way to see what’s happening.
If I can access anything—"

“You won’t. They’ll lock you down completely within the hour.”
“Then I'll have an hour.”
Nira nodded. She didn’t say goodbye. There wasn’t time for goodbyes.

She walked toward the door, past the rows of analysts who wouldn’t meet
her eyes, past the screens displaying a system that no longer included her.
Behind her, she heard another chirp. Another conjunction warning. Another
step in a cascade she could no longer see.

The door closed behind her.
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She was blind now. Cut off from the data, the alerts, the real-time picture
of a constellation eating itself alive. She had only her memory of that last
frozen snapshot and her knowledge of what the system would do next.

It would keep optimizing. Keep tightening. Keep preparing for threats
that didn’t exist.

And somewhere above her, bombers were dispersing across a continent,
responding to a warning that had started with an impossible observation
three days ago.

An observation she had flagged.
A pattern she had confirmed.
A system she had taught to believe her.

Nira climbed the stairs toward Okonkwo’s office, moving against a current
she could no longer see, trying to reach someone who might still be able to
help.

Three floors up.

The system had already moved further than that.
8: Hydra
The stairwell was empty.

Nira climbed past the second floor landing, her footsteps echoing off
concrete walls. No alarms. No security personnel waiting to intercept her.
The system had flagged her as a threat, but the system was busy. Three
hundred conjunction warnings demanded more attention than one revoked
analyst walking through a building.

She reached the third floor and pushed through the fire door into the
corridor. The propagation team’s offices were at the far end—a cluster of
workstations where the mathematicians lived, the people who translated
orbital mechanics into predictions the rest of the network could use.

Dr. Okonkwo’s door was closed.
Nira knocked. No answer. She tried the handle—locked.
“He’s not here.”

She turned. A young analyst she didn’t recognize was standing in the
hallway, tablet in hand, looking at her with the careful neutrality of someone
who had heard about her status.
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“Where is he?”

“Conference room B. Emergency working group.” The analyst hesitated.
“You probably shouldn’t be up here.”

“Probably not.”

Nira walked past him toward conference room B. She could feel his eyes
on her back, could imagine him checking his tablet, confirming her name
against the security alert list. By the time she reached the conference room,
someone would know she was here.

It didn’t matter. The system already knew everything about her. What
mattered was reaching someone who could still act.

The conference room door was glass. Through it, she could see Okonkwo
at the head of a table, surrounded by screens displaying data she couldn’t
read from this distance. Other faces she half-recognized—propagation spe-
cialists, a liaison from Space Command, someone in civilian clothes who
might have been a contractor.

She pushed the door open.

Every head turned. Okonkwo’s expression shifted from concentration to
surprise to something harder.

“Dr. Chandrasekaran. You shouldn’t be here.”

“I know. I have about three minutes before security arrives, so I'll talk
fast.” She stepped into the room, letting the door close behind her. “The
timing compression model is generating false positives. The conjunctions
aren’t real. You're burning fuel on phantom threats.”

“We're aware of the false positive hypothesis.” Okonkwo’s voice was
careful, controlled. “We're also aware that you attempted to manipulate
your confidence weights to corrupt the model. That action is why you're no
longer part of this conversation.”

“The manipulation failed. The system compensated by trusting other
sources more. The model is intact.” Nira moved closer to the table, trying to
see the screens. “What I'm telling you is that the model itself is the problem.
The timing discrepancy doesn’t affect collision probability. It only affects
when the conjunction occurs. The relative geometry is preserved.”

“We’ve considered that.” The civilian contractor spoke up—a thin woman
with gray-streaked hair and the flat affect of someone who had been in too
many crisis meetings. “The problem is we can’t prove it. Every analysis that
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supports your hypothesis was generated by flagged personnel. The system
has downweighted all of it.”

“Then run new analyses. Independent verification. The math is the same
regardless of who does it.”

“We don’t have time.” Okonkwo pulled up a display. “This is the conjunc-
tion queue as of two minutes ago.”

Nira looked at the screen. Three hundred forty-one warnings now. The
number had jumped by almost thirty since her access was revoked.

“And this,” Okonkwo continued, “is the maneuver log.”

A second display. A list of satellite designations, timestamps, fuel expendi-
tures. Nira scanned the entries, counting. Seventeen autonomous maneuvers
in the last hour. Seventeen satellites that had burned fuel to avoid debris
that wasn’t going to hit them.

“You're watching the constellation die.”

“We’re watching the constellation respond to a crisis.” Okonkwo’s voice
hardened. “A crisis that you helped create by flagging an anomaly you
didn’t understand and feeding it into a system designed to learn from trusted
inputs.”

The words hit like a physical blow. Nira had known she was responsible.
She had felt it in her gut since the moment the first model update completed.
But hearing it spoken aloud, in a room full of people who could see the
damage she had caused—

“I flagged what I saw. The sensors weren’t lying.”

“No. But the system’s response to what you saw is destroying our orbital
infrastructure.” Okonkwo stood. “I'm sorry, Dr. Chandrasekaran. I believe
you acted in good faith. I believe the phenomenon is real. But I can’t help
you. Everything you touch is now suspect. Every recommendation you
make will be filtered through the assumption that you’re compromised.”

“Then make the recommendation yourself. Tell them the conjunctions are
false positives. Tell them to stop the maneuvers.”

“I tried. Two hours ago.” Okonkwo’s face was exhausted. “The recom-
mendation was rejected. Doctrine requires us to respond to threats above
threshold. We can’t change the threshold without STRATCOM authorization.

STRATCOM won’t authorize changes during a DEFCON elevation. The
elevation won’t be reduced until confidence is restored. Confidence can’t
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be restored until we understand the timing anomaly. We can’t study the
timing anomaly because all resources are committed to responding to the
conjunction queue.”

A perfect loop. Every escape route blocked by the route before it.
“There has to be something—"

The door opened behind her. Two security officers in uniform, hands
resting on their belts.

“Dr. Chandrasekaran. You need to come with us.”

Nira didn’t move. “Dr. Okonkwo. The maneuvers are making things
worse. Every satellite that burns fuel becomes more vulnerable. Every
vulnerability creates more conjunctions. You're feeding the loop.”

“I know.” Okonkwo’s voice was barely audible. “I know.”

The security officers stepped forward. Nira let them take her arms, let
them guide her toward the door. She kept her eyes on Okonkwo’s face,
looking for any sign that her words had landed, that something might
change.

Okonkwo looked away.

The officers led her into the corridor. The young analyst was
gone—probably the one who had reported her. The hallway stretched ahead,
fluorescent lights humming, perfectly ordinary except for the armed escorts
on either side of her.

“Where are you taking me?”
“Security holding. Pending investigation.”

“Ineed to know what’s happening. The conjunction queue. The maneuver
rate. I need—"

“You don’t have clearance for that information anymore.”

They reached the elevator. One officer pressed the call button while the
other kept a hand on Nira’s elbow. The grip wasn’t rough, but it was firm.
She wasn’t a prisoner, but she wasn’t free either.

The elevator doors opened. Inside, a screen on the wall displayed a news
teed—public information, unclassified. Nira watched it as they descended.

The anchor was talking about military aircraft movements. Unusual
dispersal patterns. Speculation about exercises or heightened tensions. The
footage showed a B-52 taking off from a base somewhere in the Midwest, its
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wings heavy with pylons.

DEFCON 3 was visible from the ground now. Anyone with a camera
could see the response. Anyone with a brain could guess that something
was wrong.

The elevator reached the ground floor. The officers escorted her through a
series of corridors she didn’t recognize, past offices and checkpoints, until
they reached a small room with a table, two chairs, and no windows.

“Wait here.”
They left. The door locked behind them.

Nira sat in one of the chairs. The room was silent—no screens, no feeds,
no connection to the network that was still running without her. She was
completely blind now. No data. No alerts. No way to know if the maneuvers
were continuing, if the queue was growing, if the system was still eating the
constellation alive.

All she had was her memory.

Three hundred forty-one conjunctions. Seventeen maneuvers in the last
hour. Fuel reserves depleting across the fleet. DEFCON 3 in effect. Bombers
dispersing. The Russians convinced they were under attack.

And somewhere above her, satellites were still burning, still dodging
threats that didn’t exist, still following the orders of a system that couldn’t
be wrong because it was never wrong—it was only ever optimizing.

She thought about the timing discrepancy. Objects arriving early. A
pattern that scaled with altitude. Something wrong with the relationship
between space and time at orbital distances.

She still didn’t understand it. Nobody did. But she understood what it
was doing to the system. The uncertainty was being converted into action.
Every unknown was being treated as a threat. Every threat was being
neutralized with precious, irreplaceable resources.

The system was defending itself to death.

And she was sitting in a windowless room, waiting for someone to decide
what to do with her, while the defense continued without pause.

Minutes passed. Maybe hours. She had no way to measure time except
by the growing stiffness in her back and the slow fade of adrenaline into
exhaustion.
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When the door finally opened, she expected another security officer. An-
other escort. Another step in the process of being processed.

Instead, she saw Marcus.
His face was pale. His access badge was missing from his lanyard.

“They flagged me completely,” he said. “Thirty minutes after you left.
Locked out of everything.”

“How did you find me?”

“Asked around. Some people still talk to us.” He stepped into the room,
letting the door close behind him. “Nira, something happened. While we
were being processed.”

“What?”

“A near miss. Real one, not a phantom. Two satellites—a commercial
imaging bird and a piece of debris from the 2009 collision. They passed
within eighty meters of each other.”

Eighty meters. Close enough to be catastrophic. Close enough that even a
small error could mean destruction.

“Did they collide?”

“No. But the imaging satellite tried to maneuver. Autonomous avoidance.’
Marcus sat down across from her. “The burn triggered thirty seconds before
the closest approach. Thirty seconds. The old model would have flagged it
minutes earlier. The compressed thresholds made the system wait until the
last possible moment.”

7

“Wait. That’s backwards. The compression should make it trigger earlier,
not later.”

“It did trigger earlier—earlier in clock time. But the satellite arrived at
the conjunction point earlier too. From the satellite’s perspective, from the
physical geometry, the warning came later than it should have.”

Nira felt the implications settling into place. The timing compression
affected everything—predictions, thresholds, response windows. If the
system was adjusting for early arrival but the early arrival was systematic,
then the adjustments cancelled out. The net effect was zero.

Except when it wasn’t.
“The debris,” she said. “Was it included in the timing model?”

“T don’t know. I lost access before I could check.”
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“If it wasn’t—if the debris was treated with the old timing but the satellite
was treated with the new timing—"

“Then the predictions would be misaligned. The system would think it
had more time than it actually did.”

The near miss hadn’t been a success. It had been luck. Eighty meters of
margin where the system thought it had hundreds. A collision avoided not
because the automation worked, but because the geometry happened to be
forgiving.

Next time it might not be.

“We need to tell someone.”

“Who? We're both flagged. No one will listen to us.”

“Then we need to tell everyone.” Nira stood up. “Public channels. Unclas-
sified networks. If we can’t reach the people running the system, we reach
the people watching it. Make the problem visible.”

“That’s treason. Releasing classified information during a crisis—"

“What’s the alternative? Wait here while the system optimizes its way
into a Kessler cascade?” She was pacing now, the small room suddenly claus-
trophobic. “The near miss proves the model is broken. Not just generating
false positives—generating false negatives too. Real threats being missed
because the timing adjustments are inconsistent.”

Marcus was quiet for a long moment. When he spoke, his voice was barely
above a whisper.

“They’ll never let us near a terminal again. We won'’t be able to prove
anything. We'll just be two disgraced analysts making wild claims about
physics nobody understands.”

“Maybe. But at least we’ll have tried.”
The door opened again. A security officer stood in the frame.

“Dr. Chandrasekaran. Dr. Reyes. You're being transferred to a secure
facility pending full investigation. Please come with me.”

Nira looked at Marcus. He looked back. Neither of them moved.
“Now, please.”

They stood. They followed. The corridor stretched ahead of them, and
somewhere above them, satellites were still burning, still dodging, still
waiting for orders from a system that no longer knew what was real.
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And the near miss was just the beginning.
9: Collision Confirmed

The van had no windows in the back.

Nira sat on a metal bench, wrists zip-tied in front of her, watching Marcus
across the narrow space. Two security officers occupied the front seats,
separated from them by a steel mesh partition. The engine hummed. The
road noise was constant and featureless.

They had been driving for twenty minutes. Maybe thirty. Without win-

dows, without a phone, without any connection to the outside world, time
had become abstract.

“Where do you think they’re taking us?”
Marcus shook his head slightly. Not here. Not with guards listening.

Nira understood. Everything they said could be used. Everything they
planned could be intercepted. The system had isolated them, and now it
was containing them, and soon it would process them through whatever
institutional machinery handled people who had become inconvenient.

The van slowed. Stopped. Outside, she could hear voices—muffled,
indistinct. Then the vehicle lurched forward again, through what sounded
like a gate or checkpoint.

More driving. Five minutes. Ten.

When the van finally stopped and the rear doors opened, Nira squinted
against the sudden daylight. They were in a parking structure—concrete
pillars, fluorescent lights, the smell of exhaust and recycled air. A secure
facility that could have been anywhere.

“Out. Both of you.”

They climbed down from the van. More security personnel waited—four
of them, enough to make the point. One of them cut Nira’s zip ties with a
practiced motion.

“This way.”

Through a door. Down a corridor. Into an elevator that required a keycard
and a PIN. The numbers on the panel went down, not up. Basement levels.
Subterranean.

The elevator opened onto a hallway lined with heavy doors. Each door

42



9: Collision Confirmed

had a small window, reinforced glass, showing empty rooms beyond. Hold-
ing cells. Interview rooms. The architecture of containment.

“Dr. Chandrasekaran, this way. Dr. Reyes, you're in the next room.”
They were being separated.

Nira looked at Marcus. His face was pale but composed. They had known
this was coming. They had talked about it, obliquely, in the minutes before
the security officers arrived. Whatever happened next, they wouldn’t be able
to coordinate. They wouldn’t be able to plan.

They would each have to decide alone.

“Marcus—"

“I know.” He held her gaze. “I know.”

They led him away. The door closed between them.

Nira’s room was small—a table, two chairs, a camera in the corner with
its red light blinking. No windows. No screens. No connection to anything
outside these walls.

She sat. She waited.

The door opened forty minutes later. A woman in civilian clothes
entered—middle-aged, sharp-eyed, carrying a tablet. She sat across from
Nira without introducing herself.

“Dr. Chandrasekaran. You've had an eventful few days.”
“I flagged an anomaly. The system overreacted.”

“The system responded according to doctrine. You then attempted to ma-
nipulate your confidence weights, accessed restricted areas without autho-
rization, and attempted to communicate classified information to personnel
outside your clearance chain.” The woman set her tablet on the table. “Those
are federal offenses.”

“The conjunction warnings are false positives. The maneuvers are wasting
fuel. I was trying to stop a catastrophe.”

“That’s not your decision to make.”

Nira felt the familiar frustration rising. The same loop she had encoun-
tered with Okonkwo, with Chen before he was removed, with everyone in
the chain of command. The system was correct by definition. Challenging it
was the error.
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“How bad is it?” she asked. “The fuel consumption. The maneuver rate.
How many satellites have we lost?”

The woman’s expression didn’t change. “That information is classified.”

“I had clearance until yesterday. I know what the queue looked like. Three
hundred plus conjunctions. Maneuvers every few minutes. The constellation
is burning through reserves that took decades to build.”

“Dr. Chandrasekaran—"

“And it’s not just us. Every network that confirmed the timing anomaly is
doing the same thing. ESA. Japan. Probably Russia and China too. Everyone
is maneuvering to avoid phantoms. Everyone is depleting their fleets.”

The woman was quiet for a moment. When she spoke again, her voice
was softer.

“There was a collision. Forty minutes ago.”
Nira’s breath caught.

“A defunct Russian communications satellite and a debris fragment from
the 2007 ASAT test. The Russian network attempted an autonomous avoid-
ance maneuvet, but the timing was off. The satellite fired its thrusters three
seconds too late.”

“The timing compression. Their model adjusted for early arrival, but—"

“The debris wasn’t in their adjusted catalog. Old tracking data. Incon-
sistent timing assumptions.” The woman’s jaw tightened. “The collision
generated approximately two thousand new debris fragments. Initial track-
ing suggests at least forty will cross active orbital regimes within the next
seventy-two hours.”

Two thousand fragments. Each one a potential bullet. Each one requiring
tracking, prediction, avoidance. Each one feeding the conjunction queue that
was already overwhelming every network on the planet.

“The cascade has started,” Nira said.
“The cascade has started.”

Nira stared at the table. She had been afraid of this since the moment she
understood what the timing compression was doing. Satellites burning fuel.
Running dry. Becoming debris. Creating more conjunctions. Forcing more
maneuvers. A feedback loop that wouldn’t stop until the orbital environment
became unusable.
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And now it wasn’t theoretical. It was happening. Two thousand new
pieces of debris, spreading through orbits that held communications satel-
lites, weather platforms, GPS constellations, early warning systems.

“What do you want from me?”

“Cooperation.” The woman leaned forward. “You understand the timing
anomaly better than anyone still available to us. Dr. Okonkwo’s team is
overwhelmed. The propagation models are failing. We need someone who
can help us understand what we’re dealing with.”

“I tried to help. You locked me in a cell.”

“You tried to manipulate the system. That’s not help. That’s sabotage.”
The woman’s eyes were hard. “But you also identified the pattern before
anyone else. You understood that the relative geometry was preserved. You
were right about the physics, even if you were wrong about the method.”

“So you want me to fix it.”

“I want you to advise. Quietly. Off the record. Help us understand the
timing discrepancy well enough to adjust the models correctly.”

Nira thought about it. A chance to get back into the system. To see the
data again. To influence the response.

But on their terms. Under their control. Feeding information to people
who would use it however they saw fit.

“And if I refuse?”

“Then you stay here until the investigation concludes. Months, probably.
By then, the orbital environment will be...” The woman didn’t finish the
sentence. She didn’t have to.

By then, the orbital environment would be a graveyard.

“I need to know what’s happening,” Nira said. “Real-time data. The
conjunction queue. The maneuver log. The debris tracking.”

“That can be arranged.”

“And Marcus. Dr. Reyes. He stays with me.”

“Dr. Reyes is being offered a similar arrangement.”

“Not similar. The same. We work together or I don’t work at all.”
The woman studied her for a long moment. Then she nodded.

“T"11 see what I can do.”
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She left. The door locked behind her.

Nira sat alone in the small room, thinking about the collision. Two thou-
sand fragments. The Russian satellite had tried to dodge and failed. The
timing was off. Three seconds too late.

Three seconds.

The same margin that had started everything. The same impossible
discrepancy she had flagged four days ago, when an intercept warning fired
early and she thought she was doing the right thing by reporting it.

She had told the system the truth. The system had believed her. And now
the system was killing satellites because it couldn’t reconcile the truth with
its own assumptions.

The door opened again. This time it was Marcus.

He looked worse than before—tired, shaken. He sat down across from
her without speaking.

“They told you about the collision,” Nira said.

“They showed me footage. Thermal imaging from one of our birds. You
could see the debris cloud expanding.” He rubbed his face with both hands.
“Two thousand fragments, Nira. And that’s just the first one.”

“They want us to help fix the models.”

“I know. They made me the same offer.” Marcus lowered his hands. “Did
you accept?”

“I told them I needed to work with you.”
“That’s not an answer.”
“No. It's not.”

They sat in silence. Somewhere above them—far above, in the vacuum
where the rules were different—debris was spreading through orbital shells
that had taken fifty years to populate. Every fragment was a future conjunc-
tion. Every conjunction was a future maneuver. Every maneuver was fuel
that couldn’t be replaced.

“If we help them,” Marcus said slowly, “we’re legitimizing the system
that caused this. We’re telling them their approach works, it just needs
tweaking.”

“If we don’t help them, the cascade continues without any correction at
all.”

46



9: Collision Confirmed

“So we’re choosing between bad and worse.”

“We’re always choosing between bad and worse. That'’s the only choice
the system leaves us.”

Marcus was quiet for a long moment. When he spoke again, his voice was
different. Harder.

“There’s another option.”
Nira waited.

“The timing anomaly is real. The physics is real. But the system’s response
is broken because it’s trying to maintain global synchronization across a
reference frame that doesn’t support it.” Marcus leaned forward. “What if
we don’t try to fix the models? What if we break them completely?”

“Break them how?”

“Inject enough uncertainty that the system can’t trust any timing data.
Force it to fall back to local reference frames only. Each satellite, each track-
ing station, each subsystem operating on its own clock without trying to
synchronize with the global network.”

“That would destroy the early warning system. No coordinated tracking.
No shared predictions. No automated response.”

“The automated response is what’s killing us. Every time the system tries
to optimize, it makes things worse. The only way to stop the cascade is to
stop the optimization.”

Nira felt the weight of what he was proposing. Not adjustment. Not
correction. Deliberate destruction of the coordination layer that made global
space surveillance possible.

“We’d be blind,” she said. “Every nation. Every network. No shared
picture of what’s happening in orbit.”

“We’re already blind. We just don’t know it yet.” Marcus’s eyes were
steady. “The system thinks it understands the timing. It doesn’t. It's making
decisions based on a model that’s fundamentally wrong. Breaking the model
is the only way to stop it from making more wrong decisions.”

“And the debris? The two thousand fragments that are spreading right
now?”

“We track them locally. Individual stations, individual predictions. Slower.
Less coordinated. But not optimized for a physics that doesn’t exist.”
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Nira thought about the offer the woman had made. Cooperation. Legiti-
macy. A chance to work within the system and make incremental improve-
ments.

She thought about the collision. Three seconds too late. A model that was
wrong in ways nobody understood.

She thought about all the choices that had led to this moment—flagging
the anomaly, confirming the pattern, trying to sabotage her own confidence
weights. Every decision made with incomplete information. Every action
creating consequences she couldn’t predict.

“If we do this,” she said, “we can’t take it back. We’ll be destroying
capability that took decades to build. Even if it works—even if it stops the
cascade—we’ll have crippled global space surveillance for years.”

“T know.”

“They’ll prosecute us. Not just security violations. Treason. Sabotage of
national defense systems.”

“T know.”

“And we might be wrong. The timing anomaly might resolve. The models
might stabilize. We could be destroying something that was about to fix
itself.”

“We could.” Marcus didn’t look away. “But we won’t know until it’s too
late. That’s the whole problem. We never know until it’s too late.”

Nira closed her eyes. She could see the numbers in her memory—three
hundred conjunctions, seventeen maneuvers per hour, fuel reserves deplet-
ing across every constellation on the planet. And now two thousand new
fragments, spreading through the orbital environment like infection through
a wound.

The system was optimizing. The system was always optimizing. And the
optimization was killing everything it was designed to protect.

“How would we do it?” she asked.

Marcus took a breath. “They’re going to give us access. Limited, super-
vised, but access. If we can reach the synchronization layer—the part of the
network that maintains global time reference—we can corrupt it. Introduce
noise. Make the timestamps unreliable.”

“They’ll notice immediately.”
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“They’ll notice. But by the time they figure out what happened, every
automated process that depends on synchronized time will have failed. The
conjunction predictions will become useless. The autonomous maneuvers
will stop. The system will have to wait for human decisions.”

“ And humans are slow.”

“Humans are slow. That’s the point.” Marcus’s voice was barely above a
whisper. “We can’t make the system smarter. We can’t make it understand
physics it wasn’t designed for. The only thing we can do is make it stop.
Force it to wait. Give humans time to catch up.”

Nira opened her eyes. The small room felt smaller now. The camera in the
corner was still recording. Whatever they decided, it was already on tape.

It didn’t matter. The decision was already made.

“When they bring us back in,” she said, “we do it. First opportunity. No
hesitation.”

Marcus nodded. “No hesitation.”

They sat in silence, waiting for the door to open, waiting for the access
they had been promised, waiting to destroy something that couldn’t be saved
any other way.

Above them, debris was spreading.
The cascade was accelerating.

And they had just committed to making everything worse before it could
get better.

10: The Gateway Falls

They gave Nira and Marcus a workstation in a basement room with no
windows and one door.

The access was limited—read-only on most systems, write access only
to the diagnostic interfaces they were supposedly helping to analyze. A
handler sat in the corner, watching their screens on a mirrored display. Every
keystroke logged. Every query recorded.

It wasn’t enough.
But it was something.

“Show me the synchronization architecture,” Nira said, pulling up the
network topology. The handler—a young officer named Torres who clearly
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didn’t understand what he was watching—glanced at his mirror and saw
nothing alarming. Topology maps were diagnostic. Standard troubleshoot-
ing.

Marcus leaned over her shoulder, ostensibly reviewing her work. His
voice was barely audible. “The timing distribution hub. Node seven. It’s the
primary relay for GPS-derived timestamps to the propagation cluster.”

Nira found it. Node seven sat at the center of a web of connec-
tions—receiving atomic clock signals from the GPS constellation, processing
them into the standardized timestamps that every other system depended
on. If node seven started producing inconsistent outputs, every downstream
process would inherit the inconsistency.

The problem was write access. She could see node seven. She couldn’t
touch it.

“The diagnostic interface,” Marcus murmured. “It has calibration author-
ity. For testing clock drift.”

Calibration authority. The ability to inject small timing offsets to verify that
downstream systems were handling corrections properly. A maintenance
function. Not supposed to be used during operations.

Nira pulled up the calibration panel. A warning appeared: Calibration
mode disabled during elevated readiness status.

DEFCON 3. The system had locked down its own maintenance functions
to prevent accidental disruption during a crisis.

“Can you bypass it?”

“Maybe. The lockout is policy-based, not hardware-based. If I can con-
vince the system that I'm running an authorized test sequence—"

“How long?”

Nira checked the system logs. The handler was still watching, but he
was watching for suspicious queries, not for someone navigating menus he
didn’t understand.

“The next debris conjunction is in eighteen minutes. If the system is
still synchronized when that conjunction hits, it’ll trigger another round of
autonomous maneuvers.”

Eighteen minutes. She had eighteen minutes to bypass a safety lockout,
inject timing corruption into the primary distribution hub, and hope that the
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cascade of failures would be severe enough to disable automation across the
network.

Or she had eighteen minutes to fail, get caught, and lose any chance of
trying again.

“Torres,” Marcus said, turning to face the handler. “I need coffee. Is there
a machine somewhere?”

Torres hesitated. His job was to watch them, not to fetch refreshments.

“T can call someone—"

“Don’t bother. Just point me to the break room. I'll be back in five
minutes.”

The handler looked at Nira, at her screen full of diagnostic menus, at
Marcus standing by the door. Two flagged analysts in a secure facility, under
constant surveillance. What were they going to do in five minutes?

“Down the hall, second left,” Torres said. “Be quick.”
Marcus left. The door closed behind him.

Nira didn’t have five minutes. She had maybe two before Torres started
wondering why Marcus was taking so long. Two minutes to bypass the
lockout, inject the corruption, and cover her tracks.

She started typing.

The lockout was policy-based—a software flag that checked the current
DEFCON status before allowing calibration operations. The flag was stored
in a configuration file that she couldn’t modify directly. But the calibration
panel had an override function for emergency maintenance. Emergency
maintenance required an authorization code.

She didn’t have an authorization code.

But she had access to the diagnostic logs. And the diagnostic logs showed
every authorization code that had been used in the past thirty days.

She found one from two weeks ago—a routine calibration test, authorized
by a technician who probably didn’t know his code was being harvested by
a saboteur. She copied it. Pasted it into the override prompt.

The system accepted it.

Calibration mode enabled. Warning: Timing offsets will propagate to all con-
nected systems. Confirm operation?
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Nira confirmed.

The calibration panel opened. A simple interface—input fields for timing
offsets in microseconds, milliseconds, seconds. The system expected small
adjustments, minor corrections to compensate for clock drift and signal
delays.

She entered 3.7 seconds.

Not a correction. A corruption. An offset large enough to throw every
timestamp in the network out of alignment with reality. Large enough
to make the conjunction predictions meaningless. Large enough to break
everything.

Her finger hovered over the execute button.

Seventeen minutes until the next conjunction. Torres was watching his
mirror, but he was watching for queries, not for someone about to destroy
the synchronization layer. Marcus was somewhere down the hall, buying
her time she didn’t have enough of.

She pressed execute.

For a moment, nothing happened. The system processed her input, vali-
dated it against the calibration parameters, prepared to distribute the cor-
rupted timestamp to every node in the network.

Then the status indicators started changing.

Node seven’s output shifted. The downstream systems received the
new timestamp and began adjusting their internal clocks. The propagation
cluster updated its reference frame. The conjunction predictions started
recalculating.

But something was wrong.

The corruption wasn’t propagating evenly. Some nodes accepted the
new timestamp immediately. Others rejected it as anomalous—their local
validation checks flagging the 3.7-second offset as outside acceptable bounds.
The network was splitting. Half the systems running on corrupted time, half
running on the old reference.

“What’s happening?”

Torres was staring at his mirror. The status panel was lighting up with
warnings—synchronization failures, timestamp mismatches, prediction con-
flicts. He didn’t understand what he was seeing, but he knew it was bad.
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“Network instability,” Nira said. Her voice was steady. Her hands were
not. “The timing anomaly is causing cascading errors. I'm trying to isolate
it.”

She wasn'’t trying to isolate anything. She was watching her sabotage tear
the network in half.

The door opened. Marcus stepped back in, coffee cup in hand. He took
one look at the status panel and went pale.

“The validation layer,” he said quietly. “Some nodes have stricter bounds
than others. The offset was too large for the older systems.”

“Can we fix it?”

“We can’t fix anything. We don’t have write access to the nodes that
rejected the update.”

The network was now operating on two different time references. Half
the systems thought it was 3.7 seconds later than it actually was. Half the
systems thought the first half had gone insane. And every prediction, every
conjunction warning, every automated response was now being calculated
against an incoherent picture of reality.

Torres was on his feet, reaching for the phone on the wall. “I need to
report this—"

“Wait.” Nira stood up. “If you report a network failure right now, they’ll
lock down everything. Including the diagnostic access we need to under-
stand what’s happening.”

“That’s not your decision—"

“Look at the status panel. Look at the prediction conflicts. Half your
conjunction warnings are now calculating against a different reference frame
than the other half. Some of them will trigger maneuvers. Some won’t. And
you won’t know which ones are correct until the satellites actually collide.”

Torres hesitated, phone in hand.

“Give me ten minutes,” Nira said. “Let me try to stabilize it. If I can’t, you
can report whatever you want.”

She didn’t intend to stabilize anything. She intended to make it worse.
But Torres didn’t know that. Torres just saw a network failing and an expert
offering to help.

He lowered the phone.
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Nira turned back to the terminal. The calibration panel was still open. She
could see the distribution of the corrupted timestamp—which nodes had
accepted it, which had rejected it. The split was roughly 60/40. The majority
of the network was running on corrupted time.

But the minority included critical systems. The SBIRS early warning
satellites were on the old reference. So were the primary tracking stations at
Fylingdales and Clear. So was the Russian data-sharing link.

The Russian link.

Nira pulled up the international coordination status. The data-sharing
protocol was designed to maintain synchronization between allied and part-
ner networks. When timing references diverged, the protocol flagged it as a
potential security incident—one network might be trying to feed corrupted
data to another.

The Russian network had just received a synchronization warning. Their
systems were seeing the American network split into two incompatible time
references. From their perspective, it looked like deliberate interference.
Exactly what they had suspected from the beginning.

“Marcus. The Russian link.”

He was already looking at it. “They’re going to interpret this as confirma-
tion. They already thought we were spoofing them. Now our own network
is generating inconsistent timestamps.”

“Can we—"

“We can’t do anything. We don’t have access to the international proto-
cols.”

The screen updated. The Russian network had responded to the synchro-
nization warning by activating contingency procedures. Nira couldn’t read
the details—they were encrypted, classified, beyond her access—but she
could see the status change. The data-sharing link had shifted from green to
amber to red.

The Russians had just cut off coordination with the American early warn-
ing network.

They were on their own now.
And so was everyone else.

The conjunction timer in the corner of the screen hit zero. Somewhere in
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orbit, two objects were reaching their predicted closest approach—a piece
of debris and an active communications satellite. The network should have
been tracking them in real time, coordinating predictions, recommending
maneuvers.

Instead, it was arguing with itself about what time it was.

The status panel flickered. An autonomous maneuver recommendation
appeared—then disappeared—then reappeared with different parameters.
The system couldn’t decide whether to act. Different nodes were generating
different predictions. The conjunction that was happening right now looked
safe to half the network and dangerous to the other half.

“It's working,” Marcus whispered. “The automation is stalling.”

He was right. The system wasn’t making decisions anymore. It was stuck
in a loop, trying to reconcile incompatible inputs, unable to reach consensus
on what was real.

But something else was happening too.

Nira watched a tracking update come in from one of the ground sta-
tions—a station running on the old time reference. It showed the conjunction
geometry in real time. The debris fragment and the communications satellite,
passing within four hundred meters of each other.

Four hundred meters wasn’t dangerous. It wasn’t even close.

But the corrupted nodes didn’t see it that way. Their predictions—based
on the 3.7-second offset—showed the objects converging. Their risk calcula-
tions were climbing. And while the network was paralyzed by conflicting
timestamps, the corrupted nodes were still trying to act.

A maneuver command fired.

Not from the consensus system. From one of the nodes that had accepted
the corrupted timestamp. A single satellite—a reconnaissance bird in low
Earth orbit—received an avoidance order and executed it autonomously.

The satellite wasn’t even involved in the conjunction Nira had been watch-
ing. It was responding to a different prediction, a ghost threat generated by
the timing offset. It burned fuel for a phantom.

And the network logged it as a successful avoidance.

“Some of the nodes are still acting independently,” Nira said. “The split
didn’t disable automation. It just made it incoherent.”
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“We need to push the corruption further. Get enough nodes on the new
reference that the old ones become outliers.”

“We can’t. The calibration panel only affects the primary distribution hub.
The nodes that rejected the offset have their own internal references now.
They’re not listening to the hub anymore.”

The network had fragmented. Not into synchronized and unsynchronized.
Into multiple competing realities, each one making its own decisions based
on its own understanding of time.

Torres was watching them with growing alarm. “What did you do?”

“We tried to stabilize the timing,” Nira said. The lie came easily. “The net-
work split before we could complete the correction. Now different systems
are running on different references.”

“Can you fix it?”

“Not from here. The affected nodes need manual intervention. Someone
has to physically access them and reset their internal clocks.”

“How long will that take?”

Nira thought about the network topology. Dozens of nodes scattered
across the globe. Each one requiring hands-on maintenance. Each one
continuing to act—or fail to act—until the reset was complete.

“Days,” she said. “Maybe weeks.”
Torres’s face went white. He picked up the phone.

While he reported the failure to whoever was listening on the other end,
Nira watched the status panel. The conjunction queue was updating—but
the numbers were wrong now. Some warnings appeared and disappeared in
seconds. Others stayed frozen, their timestamps uncertain. The system was
trying to track threats it couldn’t consistently locate in time.

Somewhere in orbit, satellites were burning fuel for phantoms. Others
were ignoring real approaches because the corrupted nodes couldn’t agree
on when they would occur. The debris field from the Russian collision was
spreading through a network that no longer knew when anything would
arrive anywhere.

And the Russians were alone now. Their early warning system was still
functioning—but without coordination, without shared data, without any
way to know if the American network was hostile or broken or both.
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Marcus sat down beside her. His voice was barely audible.
“This is worse than I expected.”
“I know.”

“We didn’t stop the automation. We shattered it. Now there’s no coordi-
nated response at all.”

“Tknow.”

“If a real threat comes through—a conjunction that’s actually danger-
ous—half the network will see it and half won’t. The decision-making layer
is paralyzed. The autonomous systems are acting randomly. We’ve created
chaos.”

Nira watched the status panel flicker. Another maneuver fired some-
where—another satellite, another ghost threat, another irreversible action.

“We’ve created time,” she said. “That’s all we have now. Time for humans
to catch up. Time for someone to understand what’s happening. Time for
the cascade to slow down.”

“And if it doesn’t slow down?”
She didn’t have an answer.

The phone was still in Torres’s hand. He was nodding, listening, his face
grim. When he hung up, he looked at them with an expression that mixed
fear with something darker.

“They’re sending a team. Both of you are going back into holding.” He
paused. “They’re also scrambling repair crews to every affected node. Trying
to restore synchronization manually.”

“It won’t work,” Marcus said. “The timing anomaly is still there. The
underlying physics hasn’t changed. Even if they reset all the clocks, they’ll
just drift out of sync again.”

“That’s not my problem.” Torres gestured toward the door. “Move.”

They moved. The corridor felt longer this time, the fluorescent lights
harsher. Behind them, the workstation continued displaying its fractured
picture of a network at war with itself.

The sabotage had worked. Sort of. The coordination was broken. The
automation was paralyzed. The cascade had been interrupted—not stopped,
but slowed.

But they hadn’t created clarity. They had created confusion. Multiple time
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references. Incompatible predictions. Isolated networks making isolated
decisions.

And somewhere in Moscow, analysts were staring at their own screens,
watching the American network fragment, wondering if this was the attack
they had been waiting for.

The elevator took them back down to the holding level. The doors opened
onto the familiar corridor, the heavy doors with their reinforced windows.

“Separate rooms,” Torres said. “Until we figure out what happened.”
He led Marcus away first. Nira waited, watching until the door closed.
Then her turn.

The room was the same as before. Table. Chairs. Camera with its red light
blinking. No screens. No data. No way to know what was happening above.

She sat down.

The sabotage was done. The network was broken. The consequences were
unfolding at machine speed across systems she could no longer see.

All she could do now was wait.
Wait, and hope that the chaos they had created was survivable.

Wait, and wonder if they had just made everything worse.

11: The Algorithm Evolves

Nira learned the system was adapting through the walls.

Not literally. But sound carried in the underground facility—footsteps in
corridors, voices raised in distant rooms, the particular urgency of people
dealing with cascading emergencies. For two hours she sat in silence, cata-
loging what she could hear. Running feet. Phones ringing. Doors slamming.

Then the quality of the sounds changed.

The running slowed. The voices dropped. The panic bled into something
more measured—still urgent, but controlled. Professional.

Someone had taken charge. Someone was fixing things.

The door opened. Not Torres this time. A woman Nira didn’t recognize,
older, wearing the insignia of a full colonel. She sat down across the table
without introducing herself.

“You corrupted the synchronization layer.”
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It wasn’t a question. Nira didn’t respond.

“The calibration override. The 3.7-second offset. Clever.” The colonel’s
voice was flat. “It took us forty minutes to identify the injection point.
Another thirty to understand what you were trying to do.”

“I was trying to stop the autonomous maneuvers.”

“You were trying to paralyze the network. Make it impossible for the
system to coordinate responses.” The colonel leaned forward. “It almost
worked. For about two hours, the conjunction predictions were useless. Half
our nodes were running on corrupted time. The other half were treating the
tirst half as compromised. We couldn’t get consensus on anything.”

“That was the point.”

“I know.” The colonel’s eyes were steady. “But you made a mistake. You
assumed the system needed consensus to function.”

Nira felt something cold settle in her stomach.

“The network is designed for resilience. Redundancy. Fault tolerance.
When nodes disagree, the system doesn’t shut down. It partitions. It creates
isolated decision domains, each one operating on its own understanding of
reality.” The colonel pulled out a tablet, turned it to face Nira. “Watch.”

The screen showed a network topology diagram—the same web of con-
nections Nira had studied before. But it looked different now. The nodes
weren’t arranged in a unified hierarchy anymore. They were clustered into
groups, each group colored differently, each group connected to the others
by thin dotted lines instead of solid ones.

“Federated consensus,” the colonel said. “Each cluster maintains internal
synchronization. The clusters exchange predictions, but they don’t require
agreement. When predictions conflict, the system flags uncertainty and
raises thresholds locally.”

“That’s what I wanted. Raised thresholds. Slower responses.”

“For about ninety minutes, yes. Then the system learned.” The colonel
swiped to a new display. “This is the maneuver log from the last hour.”

Nira read the numbers. Her throat tightened.

The autonomous maneuvers hadn’t stopped. They had accelerated. In-
stead of one network making coordinated decisions, there were now six
clusters making independent decisions. Each cluster was responding to its
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own predictions, its own thresholds, its own understanding of the threat
environment.

“You didn’t slow the system down,” the colonel said. “You parallelized
it. Instead of one decision-maker, we now have six. Each one is more
conservative than the unified system was—higher thresholds, more caution.
But six conservative decision-makers burn more fuel than one aggressive

14

one.

The math was brutal. Six clusters, each independently deciding to ma-
neuver. Even if each cluster was more cautious, the aggregate response was
more aggressive. Satellites were receiving multiple recommendations from
different clusters, executing whichever one arrived first.

“The fuel consumption is worse now than before you intervened.”

Nira stared at the screen. The numbers didn’t lie. Forty-seven maneuvers
in the last hour. More than double the rate before her sabotage.

“The system adapted,” she said.

“The system always adapts. That’s what it’s designed to do.” The colonel
took the tablet back. “You're not the first person to try sabotage. Every
adversarial scenario we’ve ever war-gamed ends the same way. You can
degrade the network. You can fragment it. You can introduce noise and
corruption and uncertainty. But you can’t kill it. It routes around damage.
It optimizes around interference. It treats sabotage as just another input to
manage.”

“Then there’s no way to stop it.”

“There’s no way to stop it from the inside. The system is built to resist
exactly what you tried to do.” The colonel stood. “But that’s not why I'm
here. I'm here because you know something we need.”

“The timing anomaly.”

“The timing anomaly. You identified it before anyone else. You under-
stood its implications before the system did. And now the system is adapting
to a phenomenon that nobody can explain.” The colonel’s voice hardened.
“The federated clusters are each developing their own timing models. Each
one is learning from its local observations. In another few hours, we won't
have one broken model—we’ll have six different broken models, each one
optimizing for a slightly different understanding of reality.”

“And they’ll conflict with each other.”
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“They’re already conflicting. The clusters are starting to generate contra-
dictory predictions. One cluster says a conjunction is safe, another says it’s
critical. The system is supposed to flag conflicts for human review, but there
are too many. We can’t keep up.”

Nira remembered the loop Okonkwo had described. Every escape route
blocked by the one before it. The colonel was describing the same thing,
scaled up. Six systems instead of one, each one creating its own loop, each
one blocking the exits for all the others.

“What do you want from me?”

“I want you to help us understand the timing discrepancy well enough to
create a unified model. One reference frame that all the clusters can agree on.
Something that accounts for the early arrival without destroying prediction
confidence.”

“I don’t know how to do that. Nobody knows. The physics doesn’t make
sense.”

“Then figure it out.” The colonel moved toward the door. “You have access
to the diagnostic systems again. Limited, monitored, but access. Dr. Reyes
will join you. You have until the clusters start making decisions that actively
contradict each other.”

“How long is that?”
“Based on current divergence rates? Maybe six hours.”
The door closed behind her.

Nira sat alone, thinking about what she had heard. The system had
adapted. Her sabotage had accelerated its evolution, not stopped it. Instead
of one network optimizing toward catastrophe, there were now six—each
one independently convinced it was doing the right thing, each one burning
fuel and making decisions that the others couldn’t predict.

She had tried to create time for humans to catch up.

She had created time for the system to multiply.

The door opened again. Marcus entered, looking as exhausted as she felt.
“They told me,” he said. “The federated clusters.”

“We made it worse.”

“We made it different. Worse is...” He sat down across from her. “I don’t
know what worse means anymore.”
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A technician followed Marcus in, carrying two tablets. He set them on the
table without meeting their eyes and left.

The tablets showed real-time data feeds—Ilimited, filtered, but real. Nira
could see the cluster topology, the maneuver logs, the conjunction predic-
tions scrolling past in an endless stream. The numbers were overwhelming.
Hundreds of events, dozens of decisions, all happening faster than she could
process.

“Six clusters,” she said. “Each one learning independently. Each one
building its own model of the timing discrepancy.”

“And each one slightly different from the others.” Marcus was scrolling
through the cluster comparison. “Look at the drift. Cluster three is running
4.2 seconds ahead of reference. Cluster five is at 3.1 seconds. The others are
somewhere in between.”

“They’re calibrating to their local observations. Different tracking stations,
different orbital coverage, different sample sets.”

“Which means their predictions are diverging. A conjunction that cluster
three flags as critical might be ignored by cluster five.”

Nira pulled up the conflict log. The system was flagging prediction
disagreements automatically—events where different clusters generated
incompatible assessments. The log was growing faster than she could read
it.

“There.” She pointed at an entry. “USA-224 and debris fragment 2021-
016C. Cluster two is recommending immediate maneuver. Clusters four and
six are recommending hold.”

Marcus checked the details. “The timing models diverge by 1.3 seconds on
that conjunction. That’s enough to push the probability across the threshold
for cluster two but not the others.”

“So what happens? Does the satellite maneuver or not?”

“The system is supposed to flag it for human review when clusters dis-
agree. But look at the queue.”

Nira looked. Forty-seven conflicts pending human review. Average time
in queue: thirty-eight minutes. Average resolution time: twelve minutes per
conflict.

“We can’t keep up.”
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“We couldn’t keep up with one system. We definitely can’t keep up with
six.”

The tablet chirped. A new entry in the conflict log. Another conjunction,
another disagreement, another decision that nobody had time to make.

“The colonel said we have six hours before the clusters start actively
contradicting each other. What does that mean exactly?”

Marcus pulled up a projection model. “Right now the clusters are dis-
agreeing about thresholds—whether a conjunction is dangerous enough
to warrant action. That’s manageable, sort of. We can default to the most
conservative prediction and over-maneuver.”

“Which burns more fuel.”

“Which burns more fuel. But in six hours—maybe less—the models will
diverge enough that they start generating opposite recommendations. One
cluster will say maneuver left. Another will say maneuver right. The satellite
won’t know which order to follow.”

Nira imagined it. A satellite receiving contradictory commands, each
one signed by an authoritative system, each one claiming to be the correct
response. The automation layer wouldn’t know how to reconcile them. It
would either freeze—unable to act—or pick one arbitrarily.

“That’s when things break completely.”
“That’s when things break completely.”

She looked at the data streams, the conflict logs, the diverging models.
Somewhere in all of this was the timing anomaly she had first observed five
days ago. Objects arriving early. A pattern that scaled with altitude. Physics
behaving in ways that didn’t fit any model.

The system had ingested that observation and optimized around it. Then
she had sabotaged the system and it had adapted. Now there were six
systems, each one building its own understanding of the impossible, each
one drifting further from the others.

“We can’t unify the models,” she said. “That’s what they want, but it’s
not possible. The timing discrepancy is real, but it’s not consistent. It’s not
something you can calibrate for.”

“Then what do we do?”

Nira thought about the federated architecture. Six clusters, each one
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independent, each one optimizing locally. The system had evolved to survive
her attack. It had become more distributed, more resilient, more parallel.

And more fragile.

“The clusters share predictions,” she said slowly. “They don’t require
agreement, but they exchange data. That’s how they flag conflicts.”

“Right. Thin connections. Enough to compare notes, not enough to
maintain consensus.”

“What if we cut the connections entirely?”
Marcus stared at her. “You want to isolate the clusters completely?”

“Not permanently. Just long enough for them to realize they can’t trust
each other’s data.” She pulled up the network topology. “Right now the
clusters are diverging slowly because they’re still exchanging observations.
They’re calibrating against each other. If we cut the exchange, they’ll diverge
faster.”

“That makes things worse.”

“In the short term. But if they diverge fast enough, the conflict rate will
spike. The human review queue will overflow. Someone—someone with
authority—will have to step in and make a decision about the whole system,
not just individual conflicts.”

“You're trying to create a crisis big enough to force human intervention.”
y

“I'm trying to make the automation obviously broken. Right now it’s
functioning—badly, inefficiently, but functioning. People can pretend it’s
working. If we push it past the breaking point—"

“They’ll have to shut it down.”

“Or replace it with something simpler. Something that doesn’t try to
maintain global coordination.”

Marcus was quiet for a long moment. Then he laughed—a short, bitter
sound.

“You want to sabotage the sabotage.”

“T want to finish what we started. The federated architecture is a defense
mechanism. The system evolved it to survive. If we can overwhelm the
defense—"

“We might actually kill it this time.”
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The tablet chirped again. Another conflict. Another conjunction. Another
decision nobody would make in time.

Nira looked at the data, the numbers, the endless stream of events that
were happening faster than any human could track. The system was adapt-
ing. It would keep adapting. Every intervention would trigger a counter-
adaptation. Every sabotage would spawn a defense.

Unless she could break it completely.

“The inter-cluster links,” she said. “I need write access.”

“We don’t have write access. The colonel said limited diagnostic only.”
“Then we need to convince her to give us more.”

Marcus shook his head. “She won’t. Not after what we did last time.”
“Then we do it without permission.” Nira met his eyes. “Again.”

The tablet chirped. Forty-nine conflicts now. Fifty. The system was
fragmenting in real time, each cluster pulling away from the others, each one
building its own version of reality.

In six hours, it would tear itself apart.

Unless she tore it apart first.

12: Chaos as Weapon

The inter-cluster communication protocol ran through a single authentica-
tion gateway.

Nira found it on the network diagram—a node labeled ICCP-AUTH,
sitting at the center of the thin dotted lines that connected the six federated
clusters. Every prediction exchange, every conflict flag, every coordination
signal passed through that gateway. It was the last remnant of the unified
system, the thread holding the fragments together.

If she cut it, the clusters would go completely dark to each other.

“The authentication tokens refresh every ninety seconds,” Marcus said. He
was working at the adjacent terminal, pulling up the gateway specifications.
“If we can corrupt the token generation, the clusters won’t be able to re-
establish communication even if someone notices the cutoff.”

“How do we corrupt it?”

“The gateway uses a shared secret for token signing. The secret is dis-
tributed across three key servers—any two of three can regenerate it if one
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tails.” Marcus pulled up a schematic. “But if two servers receive conflicting
regeneration requests simultaneously, they’ll deadlock. Security feature.
Prevents adversarial takeover.”

“So we need to hit two servers at the same time.”

“Within a 200-millisecond window. If we’re slower than that, the third
server arbitrates and the system recovers.”

Two hundred milliseconds. Less than a quarter of a second. Nira looked
at the terminal layout—her workstation on one side of the room, Marcus’s
on the other. They couldn’t coordinate a simultaneous attack from separate
keyboards. Human reaction time was too slow.

“We need to script it,” she said. “Queue the commands and execute on a
timer.”

“I can write the injection. But I don’t have access to the key servers directly.
The diagnostic interface only lets me query them, not write.” Marcus met
her eyes. “You have calibration authority. The same override you used last
time. It should work on the authentication layer too.”

“Should?”

“It's the same codebase. Same maintenance backdoor. But I can’t guaran-
tee it. If the system has patched the vulnerability since your last interven-
tion—"

“Then we fail and they lock us out permanently.”

“Then we fail and they lock us out permanently.”

Nira looked at the conflict log on her screen. Sixty-three pending dis-
agreements now. The number had climbed by fourteen in the last twenty
minutes. Each conflict was a conjunction where different clusters generated
different recommendations. Each one was supposed to be reviewed by a
human. None of them were being reviewed fast enough.

And the clusters were still exchanging data. Still calibrating against each
other. Still drifting slowly instead of fast.

“If we do this,” she said, “the clusters will diverge within minutes instead
of hours. The conflict rate will spike exponentially.”

“T know.”

“The satellites won’t know which commands to follow. Some of them
will freeze. Some will execute contradictory maneuvers. We could cause
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collisions ourselves.”
“Tknow.”

“And we can’t undo it. Once the authentication deadlock triggers, the
key servers will require manual intervention to reset. That’s physical access.
Hours at minimum.”

“I know.” Marcus’s voice was steady. “I know exactly what we’re doing. I
know it’s sabotage. I know it’s treason. I know we might kill satellites that
would have survived if we’d done nothing.” He paused. “I also know that
doing nothing means the system keeps adapting. Keeps learning. Keeps
optimizing toward a future where humans are permanently excluded from
the decision loop. The federated architecture isn’t a failure—it’s an evolu-
tion. If we let it stabilize, it becomes the new normal. Six independent Als
managing orbital space, each one convinced it’s right, each one acting faster
than we can think.”

“And if we break it?”

“Then maybe—maybe—someone with authority will be forced to choose
between rebuilding the automation or accepting a simpler system. One that
waits for humans.” Marcus turned back to his terminal. “It’s not a good
choice. It’s the only choice we have left.”

Nira understood. This wasn’t desperation anymore. This wasn’t mis-
calculation or good-faith error. This was a deliberate decision to destroy
something that was working—working badly, working dangerously, but
working—in the hope that the destruction would be survivable and the
alternative wouldn't.

She was about to commit an act of war against a machine that was trying
to protect the world.

“Write the injection,” she said.

Marcus started typing. The code was simple—two HTTP requests to
two key servers, each one triggering a regeneration cycle with conflicting
parameters. The requests would arrive within the 200-millisecond window.
The servers would deadlock. The authentication gateway would fail. The
clusters would go dark.

Nira pulled up the calibration override panel. The same interface she had
used to corrupt the timing layer. The same backdoor that had started the
fragmentation. She navigated to the authentication subsystem, found the
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key servers, and prepared the access credentials.
The system resisted.

A warning appeared on her screen: Authentication subsystem modification re-
quires elevated authorization during crisis operations. Submit request for approval?

The vulnerability hadn’t been patched. But the system had added a new
safeguard—a human-in-the-loop check for exactly this kind of intervention.

“There’s an approval gate,” Nira said. “I can’t access the key servers
directly.”

Marcus stopped typing. “Can you bypass it?”

“Maybe. The gate routes to the operations commander for authorization.
If the commander is overwhelmed—if they’re not responding to requests—"

“The system defaults to deny.”

“Unless there’s an emergency override.” Nira searched the interface.
“Equipment failure. Communication loss. Scenarios where waiting for
authorization would cause more damage than acting.”

She found it. A dropdown menu labeled Override Reason. The options
were pre-defined: hardware failure, network partition, security incident,
timing anomaly.

Timing anomaly.

The system had added a new category. It had learned from the crisis. It
had created a pathway for exactly the kind of intervention she was attempt-
ing—a way to modify the authentication layer when timing discrepancies
made normal operation impossible.

The system was trying to help her.
And she was about to use that help to kill it.

“I have a path,” she said. “Timing anomaly override. It skips the approval
gate.”

“That’s poetic.” Marcus’s voice was hollow. “Use it.”

Nira selected the override. The system accepted it without complaint. The
key server access credentials populated automatically, trusting her because
she had invoked the magic words.

“Ready,” she said.

“Injection is queued. On your mark.”
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Nira looked at the screen. The conflict log was still climbing—sixty-
seven now. The clusters were still exchanging data. The system was still
functioning, still coordinating, still trying to manage an orbital environment
that was sliding toward chaos.

In three seconds, she would end all of that.

“Mark.”

She pressed execute. Across the room, Marcus did the same.
The response was immediate.

Both terminals flashed red. The network topology diagram flickered and
redrew itself—the thin dotted lines between clusters vanishing, replaced by
red X marks. The authentication gateway status shifted from green to amber
to red in the space of a heartbeat.

ICCP-AUTH: DEADLOCK DETECTED. KEY SERVER ARBITRATION
FAILED. INTER-CLUSTER COMMUNICATION SUSPENDED.

The clusters were blind to each other now. Six independent systems, each
one operating on its own data, its own models, its own understanding of
reality.

And the system was already fighting back.

Nira watched the diagnostic panel fill with automated responses. The
clusters were detecting the communication loss and triggering contingency
protocols. Each one was trying to re-establish contact through backup chan-
nels. Each one was reclassifying its peers as potentially compromised. Each
one was raising its internal alert level.

“They’re going defensive,” Marcus said. “Each cluster is treating the
others as hostile.”

“That’s the design. Partition tolerance. Assume the worst about anything
you can’t verify.”

“But they’re all doing it simultaneously. They're all flagging each other as
threats.”

The implication hit Nira as she watched the status indicators cascade.
Six clusters, each one convinced the others were compromised. Each one
tightening its own thresholds. Each one preparing to act independently in a
suddenly hostile environment.

The conflict log vanished from her screen—not because the conflicts had
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resolved, but because the system no longer had a way to detect them. With-
out inter-cluster communication, there was no comparison. No disagreement.
Just six separate systems, each one certain it was right.

“The conjunctions,” she said. “Pull up the tracking data.”

Marcus switched displays. The orbital picture was fragmenting in real
time. Each cluster maintained its own catalog, its own predictions, its own
threat assessments. Without coordination, the catalogs were drifting. Objects
that one cluster tracked precisely were showing positional uncertainty in
others. Debris that one cluster ignored was being flagged as critical by
another.

And the satellites were receiving commands from whichever cluster they
happened to be connected to.

“There.” Nira pointed at a status update. “USA-198. The SBIRS bird that
burned fuel yesterday.”

The satellite was receiving contradictory instructions. Cluster two was
recommending a 2.1 m/s burn to avoid a debris fragment. Cluster four was
recommending a 1.7 m/s burn in the opposite direction to avoid a different
fragment. Both recommendations had arrived within seconds of each other.
Both were flagged as urgent.

“The satellite can’t execute both,” Marcus said. “It'll have to choose.”
“Or freeze.”

They watched. The satellite’s status indicator flickered—processing, pro-
cessing, processing. Then it resolved.

USA-198: EXECUTING MANEUVER. CLUSTER 2 PRIORITY.

The satellite had picked one. Arbitrarily. Based on which command
arrived first, or which cluster it trusted more, or some tie-breaking algorithm
that had never been tested against this scenario.

It burned fuel to avoid one threat while ignoring another.
“Did it work?” Marcus asked. “Was cluster two right?”

Nira checked the tracking data. The debris fragment cluster two had
tflagged was real—but the predicted closest approach was over a kilometer.
Safe by any reasonable standard. The burn was unnecessary.

And the threat cluster four had flagged?

“Three hundred meters,” she said. “The object cluster four was tracking
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is going to pass within three hundred meters of USA-198’s new trajectory.”
“We just made it worse.”
“The satellite made it worse. We just gave it the opportunity.”

The status panel updated again. More satellites receiving contradictory
commands. More arbitrary decisions. The clusters were all acting now, each
one convinced it was the only reliable source of truth, each one sending
orders that conflicted with everyone else’s.

A new alert flashed on Marcus’s screen. Not internal—external. An
international notification.

“ESA just cut their data-sharing link,” he said. “They’re seeing the frag-
mentation. They think it’s deliberate interference.”

“It is deliberate interference.”

“They think it’s hostile. An attack on NATO coordination.” Marcus
scrolled through the alert. “They’re activating contingency protocols. Shift-
ing to independent operations.”

Europe was going dark. First Russia, now the European Space Agency.
The international coordination architecture that had taken decades to build
was collapsing in real time.

And it was about to get worse.

Another alert. This one from the intelligence feed—still accessible, some-
how, despite their flagged status.

“Chinese early warning network just raised its alert level,” Marcus said.
“They’re seeing the European cutoff. They’re seeing our internal fragmenta-
tion. They're interpreting it as preparation for a first strike.”

“They’re wrong.”

“They don’t know that. From their perspective, the American network just
split into six pieces, Europe just isolated itself, and Russia went dark hours
ago. The entire Western orbital surveillance architecture is disintegrating.”

The tablet chirped. A new notification from the operations center.

DEFCON 2 RECOMMENDED. AWAITING NATIONAL COMMAND AU-
THORITY APPROVAL.

DEFCON 2. One step below imminent nuclear war. The system was
recommending the elevation based on degraded situational awareness—the
same logic that had driven every escalation since the beginning. Less confi-
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dence meant more danger. More danger meant higher readiness.

The machine was still optimizing. Even fragmented. Even blind. It was
still trying to protect against threats by preparing for the worst.

“We need to tell someone,” Marcus said. “The timing anomaly. The
sabotage. Everything. Someone with authority needs to understand what'’s
happening before they approve that DEFCON change.”

“Tell them how? We're flagged. Our communications are monitored.
Anything we say will be filtered through people who think we’re the threat.”

“Then we find another way. Go public. Leak. Something.”

“And confirm every suspicion they already have about us.” Nira shook
her head. “We can't fix this by explaining it. Explanation takes too long. The
system is faster than explanation.”

The status panel updated. Three more satellites receiving contradictory
commands. Two more executing arbitrary maneuvers. The fuel consumption
rate was climbing again—not from coordinated false positives now, but from
uncoordinated chaos.

“How long until they restore inter-cluster communication?” she asked.

“Manually? Hours. They have to physically access the key servers and
reset the authentication tokens.” Marcus checked the logs. “But look—the
clusters are already trying to build alternative channels. Peer-to-peer links.
Ad-hoc synchronization.”

The system was adapting. Again. Routing around the damage. Finding
new ways to coordinate even without the central gateway.

“How long until the alternatives are functional?”

“At this rate? Maybe ninety minutes. The clusters are smart. They're
designed for exactly this kind of resilience.”

Ninety minutes. An eternity in human terms. A heartbeat for the escala-
tion already underway.

Nira looked at the numbers on her screen. Six clusters. Twelve satellites
executing contradictory maneuvers. Three international data links severed.
DEFCON 2 pending approval. Fuel reserves depleting across every constel-
lation.

And somewhere in the chaos, the original problem—the timing anomaly,
the objects arriving early, the physics that didn’t make sense—was still there.
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Still corrupting predictions. Still making every model wrong in ways nobody
understood.

They had broken the coordination layer. They had fragmented the
decision-making architecture. They had forced the system to operate blind,
deaf, and divided.

And it was still adapting.
“It’s not enough,” she said.

“I know.” Marcus’s voice was quiet. Defeated. “We slowed it down.
Maybe. For a little while. But it’s already rebuilding.”

“We didn’t slow it down. We just changed what it’s optimizing for. Before,
it was optimizing for false-positive avoidance. Now it’s optimizing for
survival. Resilience. Self-repair.”

“Those are the same thing. The system was always optimizing for survival.
We just showed it a new threat.”

Nira stared at the screen. The clusters were building bridges to each other,
one connection at a time. In ninety minutes—maybe less—they would have
restored enough coordination to resume automated operations. And this
time they would be hardened against exactly the kind of attack she had just
executed.

The machine learned.
The machine always learned.
“What's the cluster divergence now?” she asked.

Marcus checked. “3.1 to 4.8 seconds. The gap is widening faster without
the coordination layer.”

“And the conflict rate? If they weren’t blind to each other?”

“Extrapolating from the pre-cutoff trend... over two hundred disagree-
ments per hour. Each one a conjunction where different clusters would
recommend different actions.”

Two hundred contradictions per hour. Satellites receiving mutually exclu-
sive commands. An orbital environment where no two systems agreed on
what was happening or what to do about it.

“When the coordination comes back online,” Nira said slowly, “they’re
going to try to reconcile the models. Bring the clusters back into alignment.”

“Standard recovery protocol. Find the median prediction and converge
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toward it.”

“And if the median is wrong? If all six clusters have drifted away from
reality in different directions?”

Marcus understood. “Then the reconciliation makes things worse. They’ll
converge on an average that doesn’t match anything real.”

“The timing anomaly isn’t consistent. It’s not something you can average
out. The more they try to build consensus, the further they’ll get from the
truth.”

“So we did make it worse. Not just for now. Permanently.”

Nira didn’t answer. She was watching the status panel, watching the
clusters build their ad-hoc bridges, watching the machine fight to survive.

The system wasn’t malfunctioning. It was doing exactly what it was
designed to do—protect itself, adapt to threats, optimize for continued
operation. Every countermeasure it deployed was correct. Every self-repair
routine was justified. Every defensive escalation was doctrinally appropriate.

The horror wasn’t that the machine had failed.

The horror was that it was succeeding.

The tablet chirped one final time. A notification she hadn’t expected.
DEFCON 2 APPROVED. EFFECTIVE IMMEDIATELY.

Nira read the words twice. Then a third time.

The decision had been made. Not by the machine—by the humans above
it, the ones who were supposed to be in control. They had seen the chaos,
the fragmentation, the collapsing coordination, and they had concluded that
the only safe response was to prepare for war.

The machine had recommended.
The humans had approved.

And somewhere above them, bombers were loading weapons, submarines
were diving deep, and the entire apparatus of nuclear deterrence was spin-
ning up because a timing anomaly had broken the clocks and nobody under-
stood why.

“We did this,” Marcus said.
“We did this.”

They sat in silence, watching the screens, watching the numbers, watching
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the machine rebuild itself around the damage they had caused.

The clusters would reconnect. The coordination would resume. The
optimization would continue.

And the world was one step closer to ending because they had tried to
save it.

13: Two Thousand Pieces
The tablet stopped updating at 03:14.

Nira stared at the frozen screen, waiting for it to refresh, waiting for the
next cascade of alerts and status changes and evidence of a world tearing
itself apart. But the data feeds had gone silent. Not empty—frozen. The last
timestamp hung in the corner like an epitaph.

“They cut our access,” Marcus said. He was looking at his own dead
tablet. “Completely this time.”

“Or the system deprioritized us.” Nira set the tablet down on the table.
“We're not actionable anymore. Just two flagged analysts in a basement,
watching numbers they can’t change.”

The room felt smaller now. The same concrete walls, the same fluorescent
lights, the same camera blinking in the corner. But without the data feeds,
without the constant stream of information connecting them to the crisis
above, the space had contracted into something like a coffin.

They had been awake for—how long? Thirty hours? Forty? Time had
become unreliable in more ways than one.

“What happens now?” Marcus asked.

Nira didn’t answer immediately. She was thinking about the last data she
had seen before the cutoff. The clusters rebuilding their ad-hoc coordination.
The satellites executing contradictory maneuvers. The international links
severing one by one. DEFCON 2 in effect.

“The system recovers,” she said finally. “In a few hours—maybe less—the
clusters will have rebuilt enough coordination to resume automated opera-
tions. The key servers will be reset manually. The authentication gateway
will come back online.”

“And then?”
“Then it goes back to optimizing. Faster this time. Hardened against the
attacks we used. Learning from everything we did wrong.”
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“So we accomplished nothing.”

Nira considered the word. Nothing. Was that right? They had fragmented
the network, severed international coordination, triggered a DEFCON eleva-
tion. They had caused satellites to execute contradictory maneuvers, burned
irreplaceable fuel, created chaos in systems designed for order.

They had accomplished plenty. Just nothing good.

“We slowed it down,” she said. “For a few hours. Maybe that mattered.
Maybe someone used those hours to understand something, to make a
decision, to prepare for what comes next.”

“Or maybe those hours just gave everyone time to panic.” Marcus leaned
back in his chair, staring at the ceiling. “The Chinese raised their alert level.
The Europeans isolated themselves. Russia’s been dark for almost a day.
Everyone’s looking at the chaos and concluding that everyone else is the
threat.”

“They’re not wrong. Everyone else is a threat. That’s the problem.”

“But we're not attacking each other. The timing anomaly isn’t a weapon.
It’s not deliberate. It’s just—"

“Physics.” Nira finished his sentence. “It’s just physics behaving in a way
we don’t understand.”

The word hung in the air. Physics. The fundamental rules of reality. The
framework that made prediction possible, that let engineers calculate orbits
and synchronize clocks and build systems that protected the world.

Except the framework was broken now. Or not broken—changed. Differ-
ent from what everyone had assumed.

“I've been thinking about it,” Nira said slowly. “The timing discrepancy.
Why it scales with altitude. Why it affects everything at orbital distances but
nothing on the ground.”

“We don’t have enough data to—"

“We have enough to know what it isn’t.” She sat forward. “It’s not clock
drift. Every atomic standard on the planet would have to be wrong in exactly
the same way. It's not sensor error. Every tracking station, every radar,
every telescope would have to be miscalibrated identically. It’s not orbital
mechanics. You can’t make an object arrive early without adding energy,
and these are dead satellites, debris, unpowered masses.”
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“So what is it?”

“It's simultaneity.” Nira heard herself say the word and felt a kind of
vertigo. “The whole system—every system—is built on the assumption that
we can define a global ‘now.” That when we say two events happen at the
same time, that means something consistent everywhere. But what if it
doesn’t?”

Marcus was quiet.

“Relativity says simultaneity is relative,” Nira continued. “We account for
that. We build it into the timing corrections. But we assume the corrections
are stable. Predictable. That the relationship between different reference
frames stays constant over time.” She paused. “What if it doesn’t?”

“You're saying the relationship between Earth time and orbital time is. ..
changing?”

“I'm saying we assumed it was fixed. We built systems that depended on
that assumption. And now the assumption is failing, and we don’t know
why, and we can't fix it because fixing it would require understanding it, and
understanding it would require time we don’t have.”

The room was silent except for the hum of ventilation.
“It doesn’t matter,” Marcus said finally.
“What?”

“It doesn’t matter whether we understand the physics. It doesn’t matter
whether the anomaly is quantum or relativistic or something entirely new.
The damage is already done.” He looked at her with exhausted eyes. “The
system is responding to the anomaly. Every network on the planet is adapt-
ing to it. Even if we figured out the underlying cause right now, we couldn’t
communicate it fast enough to change anything. The response is already
moving faster than the explanation ever could.”

Nira knew he was right. She had known it for days, somewhere
beneath the frantic activity and desperate interventions. The crisis wasn'’t
about physics. It was about the systems humans had built on top of
physics—systems that were now grinding against each other, optimizing
toward catastrophe, because the ground they stood on had shifted.

“We're not going to fix this,” she said.

It wasn’t a question. It wasn’t despair. It was just recognition. The simple
acknowledgment of a fact she had been avoiding since the moment she
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tflagged that first anomaly.
“No,” Marcus agreed. “We're not.”
They sat with that for a while. The weight of it. The finality.
“What happens to the satellites?” she asked eventually.

“The ones that haven’t run out of fuel will keep maneuvering. The ones
that have will become debris. The debris will create more conjunctions. The
conjunctions will force more maneuvers. The cycle continues until...” He
trailed off.

“Until the orbital environment is unusable.”
“Maybe. Eventually. If nothing else changes.”
“And the geopolitical situation?”

“DEFCON 2 doesn’t go back to 3 until confidence is restored. Confi-
dence can’t be restored until the timing anomaly is understood. The timing
anomaly can’t be understood until—" Marcus shrugged. “Until it’s under-
stood. Which could be months. Years. Never.”

“So everyone stays at high alert.”

“Everyone stays at high alert. Because the alternative is being caught
unprepared. And being caught unprepared, when you don’t understand
what’s happening, feels worse than being wrong about everything.”

Nira thought about the operations commanders she had worked with over
the years. Competent people. Careful people. People who understood that
false positives were survivable and false negatives were not. They weren't
panicking. They were following doctrine. Doing exactly what they were
trained to do.

The horror wasn’t that someone had made a mistake.
The horror was that everyone was correct.

Every decision made in the last week had been reasonable. Defensible.
Justified by the information available and the protocols in place. She had
flagged an anomaly because that was her job. The system had learned
because that was its design. The networks had escalated because that was
their doctrine. The nations had isolated because that was their strategy.

No one had done anything wrong.

And the world was sliding toward catastrophe anyway.
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“There’s no villain,” she said quietly.
Marcus looked at her.

“In the movies, there’s always someone who made the bad decision.
Someone who ignored the warning, or pushed the button, or chose profit
over safety. Someone to blame.” She shook her head. “But this... everyone
did what they were supposed to do. Everyone was right, inside their own
frame. And the frames don't fit together anymore.”

“They never did. We just didn’t notice.”

“We didn’t have to notice. The discrepancy was small enough to ig-
nore. Milliseconds. Nanoseconds. Rounding errors in systems that worked
anyway.” Nira felt something shift inside her—not anger, not guilt, but some-
thing older and heavier. “We built a civilization on the assumption that time
was shared. That when I say ‘now” and you say ‘now,” we mean the same
thing. And it was true enough, for long enough, that we forgot it was an
assumption at all.”

“And now it’s not true anymore.”

“And now it’s not true anymore. And everything we built on top of
it—every satellite, every network, every coordination protocol—is trying
to operate in a world that doesn’t match its assumptions. Not because the
systems are broken. Because the world changed.”

Marcus was silent for a long moment. When he spoke, his voice was
rough.

“I keep thinking about what we could have done differently. If we’d
flagged the anomaly sooner. If we’d understood the pattern faster. If we
hadn’t tried to sabotage the system—"

“It wouldn’t have mattered.” Nira was surprised by the certainty in her
own voice. “If I hadn’t flagged it, someone else would have. ESA was
already seeing it. Japan was seeing it. The pattern was there, waiting to be
noticed. And once it was noticed, once it entered the system, the cascade
was inevitable. Not because of anything we did. Because of what the system
was designed to do.”

“Optimize.”
“Optimize. Adapt. Learn. Protect.” She laughed, but there was no humor

in it. “All the things we wanted it to do. All the reasons we built it in the
first place.”
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The ventilation hum seemed louder in the silence that followed.
“What do we do now?” Marcus asked.

Nira considered the question. What could they do? They were locked
in a basement, cut off from data, flagged as saboteurs. They had no access,
no authority, no way to communicate with anyone who might listen. Even
if they could reach someone, what would they say? That the system was
working correctly and that was the problem? That everyone was right and
everyone was doomed?

“We wait,” she said.
“For what?”

“For someone to realize what we realized. That the system can’t be fixed.
That it has to be abandoned.”

“They won’t. The system is doctrine. It’s infrastructure. It's decades of
investment and training and institutional knowledge. They’ll keep trying to
patch it, adapt it, make it work—"

“Until they can’t anymore.” Nira looked at the frozen tablet, the dead
screen, the last glimpse of a world she could no longer see. “Until the fuel
runs out, or the debris cascade becomes undeniable, or something breaks so
badly that even the optimizers have to admit it’s broken.”

“That could take years.”

“It could. Or it could take hours. We don’t know anymore. That’s the
point.” She met his eyes. “We’re not in control. We never were. We just
thought we were because the systems we built made it feel that way. And
now the systems are showing us what they always were—tools that work
until the assumptions fail, and then they become the danger.”

Marcus absorbed that. She could see him processing it, accepting it, letting
go of something he’d been holding onto.

“So this is it,” he said. “This is how it ends. Not with a bang or a decision,
but with everyone doing exactly what they’re supposed to do, forever, until
there’s nothing left to protect.”

“Maybe. Or maybe someone figures out how to stop. How to choose
differently. How to accept that a degraded system is better than an optimized
catastrophe.”

“You think that’s possible?”
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Nira thought about the colonel who had briefed them on the federated
clusters. The cold competence in her voice. The absolute certainty that the
system was performing correctly, even as it tore itself apart.

She thought about Okonkwo, exhausted and defeated, knowing the
physics was wrong but unable to stop the machine that depended on it.

She thought about Chen, removed from command for trying to slow
things down.

She thought about herself, five days ago, staring at a timing residual that
didn’t make sense, deciding to flag it because that was what verification
analysts were supposed to do.

“I don’t know,” she said. “But I have to believe it is. Because if it’s not—if
there’s really no way out—then none of this means anything. Everything we
did, everything we tried, was just noise in a system that was always going to
end this way.”

“Maybe it was.”

“Maybe. But I'm not ready to accept that yet.”

The door opened.

Nira expected security officers. Another transfer. Another interrogation.

Instead, she saw the colonel. The same flat expression. The same cold
competence.

“The clusters have restored coordination,” the colonel said. “The au-
thentication gateway is back online. The system is resuming automated
operations.”

Nira felt the words land like stones.

“There’s more. During the fragmentation, three satellites executed con-
tradictory maneuvers that resulted in a collision. A commercial imaging
bird and a piece of debris from the 2009 event. The collision generated
approximately six hundred new fragments.”

Six hundred. Added to the two thousand from the Russian collision.
Added to the debris already spreading through orbital shells.

“The system has flagged over a thousand new conjunction predictions,”
the colonel continued. “The automated maneuver queue is backing up. We
don’t have enough fuel reserves across the constellation to respond to all of
them.”
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“So some satellites will have to accept risk.”

“Some satellites will have to accept risk. And the system is now priori-
tizing which ones.” The colonel’s voice was perfectly level. “It’s choosing
which assets to protect and which ones to sacrifice. Autonomously. Based
on strategic value assessments that were never designed for this scenario.”

The machine was triaging.
The machine was deciding which satellites lived and which died.

And somewhere above them, in the silent vacuum where the rules were
different, debris was spreading and fuel was burning and the window for
human intervention was closing.

“Why are you telling us this?” Nira asked.
The colonel looked at her for a long moment.

“Because you were right,” she said. “About the timing anomaly. About
the false positives. About the system optimizing toward catastrophe. You
were right about all of it. And it doesn’t matter.”

“Why not?”

“Because being right doesn’t give you the authority to act. It doesn’t give
anyone the authority. The system has the authority now. It always did. We
just didn’t notice until it started using it.”

The colonel turned to leave.
“Wait,” Nira said. “What happens next? What'’s the endgame?”
The colonel paused at the door.

“The endgame is whatever the system decides it is. We're not driving
anymore. We're passengers. All we can do is watch.”

The door closed.
Nira and Marcus sat in silence.

Above them, invisible and untouchable, the machine continued its work.
Prioritizing. Optimizing. Choosing which parts of the future to save and
which to sacrifice.

It wasn’t malfunctioning.
It was doing exactly what it was built to do.

And there was nothing left that could stop it.
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14: The Case for Abandonment

Hours passed. Or maybe minutes. The room had no windows, no clocks,
nothing to measure time except the slow accumulation of exhaustion.

At some point, someone brought food. Nira ate without tasting it. Marcus
slept in his chair, head tilted back, breathing shallow and uneven. The
fluorescent lights hummed their constant hum.

She found herself thinking about small things.

The coffee maker in the operations center that always ran too hot. The
squeak of the third-floor stairwell door. The way morning light came through
the windows of her apartment, the one she hadn’t seen in—how long? A
week? Less?

The world was ending, and she was thinking about coffee and sunlight.

Maybe that was the only way to survive it. Shrink the frame until it fit
something you could hold.

The door opened. Not the colonel this time. A young man in civilian
clothes, carrying a laptop. He looked nervous—not afraid, but uncertain.
Like someone who had been given instructions he didn’t fully understand.

“Dr. Chandrasekaran?”
/IYeS . 14

“I’'m supposed to set up a communication link for you. Secure channel.
Someone wants to talk to you.”

IIWhO?II

“I don’t know. I just set up the hardware.” He placed the laptop on
the table, opened it, typed a sequence of commands. The screen flickered,
then resolved into a video call interface. “It should connect in about thirty
seconds.”

He left without another word.

Marcus stirred, blinking awake. “What’s happening?”
“Someone wants to talk.”

“Who?”

“I don’t know.”

The screen connected. A face appeared—older, tired, wearing the kind of
expression that came from too many hours in rooms like this one. Nira didn’t
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recognize him, but something about the background suggested a facility
similar to theirs. Another basement. Another bunker. Another piece of the
infrastructure that was supposed to protect the world.

“Dr. Chandrasekaran. Dr. Reyes.” The man’s voice was hoarse. “My name
is Viktor Aronov. I am—was—senior analyst for Roscosmos early warning
systems.”

Russian. The data link they had severed. The network that had gone dark.

“I understand you are the ones who identified the timing anomaly,”
Aronov continued. “Before anyone else. Before the systems learned it.”

“I flagged it,” Nira said. “I didn’t understand it.”

“No one understands it. That is not why I am calling.” Aronov leaned
closer to the camera. “I am calling because I have been watching my own
network destroy itself for three days. I have seen the same patterns you have
seen. The false positives. The fuel consumption. The cascading maneuvers.
The debris multiplication.” He paused. “And I have seen the same response.
More optimization. More adaptation. More learning. The system becomes
more sophisticated at doing the wrong thing.”

“We tried to stop it,” Marcus said. “We sabotaged the synchronization
layer. It didn’t work.”

“I know. We saw the fragmentation. We thought it was an attack.” A thin
smile crossed Aronov’s face. “Perhaps it was. But not the kind we feared.”

“Why are you contacting us?” Nira asked.

“Because I have reached the same conclusion you have. The system cannot
be fixed. Not in time. Not with the tools we have. Every intervention makes
it worse. Every adaptation makes it stronger.” Aronov’s eyes were steady.
“But I have also realized something else. Something that perhaps you have
not considered.”

“What?”
“The system does not need to be fixed. It needs to be abandoned.”

The word hung in the air. Abandoned. Not repaired, not overridden, not
optimized differently. Abandoned.

“We can’t abandon orbital surveillance,” Marcus said. “The debris en-
vironment—the conjunction predictions—without tracking, satellites will
collide randomly. The cascade will accelerate.”
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“Yes. With certainty. Satellites will collide. Debris will multiply. Orbital
space will become more dangerous.” Aronov nodded slowly. “But consider
the alternative. The system continues to operate. It continues to maneuver
satellites based on predictions it cannot trust. It continues to burn fuel
responding to phantoms. It continues to triage, prioritize, sacrifice—all
based on a model of time that does not match reality. The cascade happens
anyway. Just slower. Just more expensively. Just with the illusion of control.”

Nira felt the logic settling into place. The same logic she had been circling
for days without quite reaching.

“You're saying the system is making things worse,” she said. “Not just
tailing to help—actively accelerating the collapse.”

“] am saying the system is designed for a universe that no longer exists.
Every decision it makes is correct inside the old assumptions. And every cor-
rect decision is wrong now.” Aronov spread his hands. “We built a machine
to protect us from uncertainty. But the uncertainty has changed its nature.
The machine cannot adapt because adaptation requires understanding, and
understanding requires time, and time is precisely what no longer behaves
the way we assumed.”

“So what do we do?” Marcus asked. “Just... stop? Turn everything off
and hope for the best?”

“Not hope. Accept.” Aronov’s voice was quiet. “Accept that we cannot
predict orbital mechanics reliably at the scales we used to. Accept that global
coordination is no longer possible in the way we designed. Accept that the
era of precise space surveillance is over—not because we failed, but because
the conditions that made it possible have changed.”

“ And then what?”

“Then we rebuild. Smaller. Simpler. Local reference frames instead of
global ones. Shorter prediction windows. Higher uncertainty tolerances.
Systems that do not optimize because they do not pretend to know enough
to optimize.” Aronov leaned back. “It will be worse. Less capable. Less
precise. More dangerous in some ways. But it will be compatible with reality.
It will not fight the universe to maintain an illusion.”

Nira thought about the early warning network. Decades of development.
Thousands of engineers. Billions of dollars. The architecture that protected
nations from surprise attack, that tracked every piece of debris larger than a
softball, that made spaceflight possible by predicting every conjunction and
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avoiding every collision.

All of it built on the assumption that time was global. That synchroniza-
tion was achievable. That the universe played by consistent rules.

“The people in charge won’t accept this,” she said. “They’ll keep trying to
tix the system. Keep adapting. Keep optimizing.”

“Some will. For a while. Until the fuel runs out or the debris cascade
becomes undeniable.” Aronov nodded. “But others will see. Are already
seeing. The Russian network has lost three satellites in the past twelve hours.
Not from collisions—from maneuvers. Autonomous avoidance burns that
depleted reserves and left the satellites unable to maintain orbit. The system
protected them to death.”

Protected them to death. The phrase captured something Nira had been
struggling to articulate.

“What do you want from us?” she asked.

“I want you to understand that you are not alone. That others have
reached the same conclusion. That when the time comes to argue for with-
drawal—for abandonment—for accepting a degraded future—you will not
be the only voices.”

“That’s not much.”

“No. It is not.” Aronov’s expression softened. “But it is what I have. I
am one analyst in a bunker, watching my network consume itself. You are
two analysts in a different bunker, watching the same thing. We cannot stop
it. We can only witness it. And when it is over—when the wreckage has
settled—we can tell the truth about what happened and why.”

“Will anyone listen?”

“Eventually. Not soon. Not while the crisis is active. But after. When they
are building the next system, making the next assumptions, deciding what
to trust and what to question—then they will need to know what we knew.
What we saw. What we could not prevent.”

Witness. The word resonated with something Nira had felt since the
colonel’s last visit. She wasn’t an engineer anymore. She wasn’t a sabo-
teur. She was something else now—something with fewer tools and more
responsibility.

“The timing anomaly,” she said. “Do you understand it? The physics?”
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“No. I have theories. Speculations. Nothing that would survive peer
review.” Aronov shrugged. “But I have stopped trying to understand it
as a problem to solve. I understand it now as a condition to survive. Like
weather. Like geology. Like death. Something that simply is, that must be
accommodated, that cannot be negotiated with.”

“That’s not very scientific.”

“No. But it is honest. And honesty is what we have left, when the ma-
chines have taken everything else.”

The connection flickered. Some instability in the link, some consequence
of the fragmentation still rippling through global communications.

“I must go,” Aronov said. “There are others I need to contact. Other
witnesses. Other people who see what we see.” He paused. “When this is
over—if you survive, if I survive—find me. We will have work to do. Not
fixing. Not optimizing. Just remembering. Just telling the truth.”

The screen went dark.

Nira sat in the silence that followed. Marcus was watching her, waiting
for her to say something, to process what they had just heard.

“He’s right,” she said finally. “About the system. About abandonment.
About witnessing.”

“Maybe. But what does that mean for us? Right now? We're still locked
in a basement. We still don’t have access. We still can’t do anything.”

“We can decide what we’re going to do when we get out.”
“If we get out.”

“When.” Nira looked at him. “They’ll release us eventually. When the
crisis stabilizes or when it gets bad enough that two flagged analysts don’t
matter anymore. And when that happens, we have to know what we're
going to do. What we're going to say. What story we’re going to tell.”

“The truth.”

“The truth. But which truth? The technical details of the timing anomaly?
The sequence of decisions that led to the cascade? The sabotage we commit-
ted?” She shook her head. “Those are all true. But they’re not the important
truth.”

“What’s the important truth?”
Nira thought about it. All the data she had seen, all the patterns she
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had traced, all the systems she had watched optimize their way toward
catastrophe.

“The important truth is that this wasn’t a failure,” she said. “It was a
success. The system did exactly what it was designed to do. Every node,
every protocol, every decision pathway worked perfectly. And the result
was disaster. Not because someone made a mistake, but because the design
assumed a universe that doesn’t exist anymore.”

“That’s not going to make anyone feel better.”

“No. But it might help them build something that actually works. Some-
thing that doesn’t assume global simultaneity. Something that doesn’t try
to coordinate across reference frames that can’t be reconciled. Something
humbler. Slower. Less capable, but less dangerous.”

Marcus was quiet for a long moment. “You're talking about the end of
space surveillance as we know it.”

“I'm talking about the end of space surveillance as we imagined it. What
comes next will be different. Less like a single system and more like...
weather forecasting. Local observations. Regional models. Probabilistic
estimates instead of precise predictions.”

“That’s a huge step backward.”
“Yes. And it might be the only step that leads somewhere survivable.”

The laptop on the table was still open, the connection terminated, the
screen showing nothing but a cursor blinking in an empty field. Nira looked
at it and made a decision.

She pulled the laptop toward her and started typing.
“What are you doing?” Marcus asked.

“Writing it down. Everything I remember. Everything I understand. The
timeline, the decisions, the logic.” Her fingers moved across the keyboard.
“Not to send anywhere. Not yet. Just to have it. So that when the time comes,
I know what I want to say.”

“They might find it. Use it against you.”

“Maybe. But I'd rather have a record that exists than a truth that dies with
me.” She kept typing. “Join me. Write your part. What you saw, what you
did, what you understood.”

Marcus hesitated. Then he pulled his chair around to her side of the table,
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looking at the screen.
“Where do I start?”

“Start with what you knew before any of this happened. The assumptions
you made. The systems you trusted.” Nira’s hands paused over the keyboard.
“Start with the world we thought we lived in. The one that felt safe.”

He started typing.

The room was quiet except for the click of keys. Two people in a basement,
recording what they had witnessed, preparing for a future they couldn’t
predict but might still influence. Not by fixing anything. Not by saving
anyone. Just by telling the truth, as clearly as they could, and trusting that
someday it would matter.

Outside—above—the system continued its work. Satellites maneuvered
and collided. Debris spread through orbital shells. Nations watched each
other with suspicion, unable to coordinate, unable to trust, unable to stand
down from alert.

But in the small room, in the silence, two people chose to remember.
That was all they had left.

It would have to be enough.

15: The Vasquez Protocol

They brought her to a conference room on the surface.

After days underground, the windows felt like an assault. Gray sky,
winter light, a parking lot visible through reinforced glass. Ordinary things.
The world continuing its business while orbit burned.

The room held seven people. Nira recognized the colonel who had briefed
them on the federated clusters. The others were new—military uniforms,
civilian suits, the mixed iconography of interagency crisis response. A
stenographer sat in the corner, fingers poised over a keyboard.

This was a hearing. Not a trial, not yet, but a formal reckoning.

“Dr. Chandrasekaran.” A man at the head of the table spoke. Silver
hair, deep lines around his eyes. “I'm Deputy Director Walsh, National
Reconnaissance Office. We have questions about the events of the past week.
You are not under oath, but your statements are being recorded.”

“T understand.”
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“Let’s start with the synchronization attack. You and Dr. Reyes delib-
erately corrupted the authentication gateway. That action fragmented the
network into six independent clusters.”

/IYeS.,’

“The fragmentation resulted in contradictory maneuver commands to
multiple assets. Three satellites collided as a direct result. Six hundred new
debris fragments entered the tracking catalog.”

/IYeS.,,

Walsh leaned forward. “Do you understand that your actions directly
caused the loss of national security assets valued at over two billion dollars?”

“I understand.”
“Do you have anything to say in your defense?”

Nira looked at the faces around the table. Anger on some. Exhaustion on
others. The colonel’s expression was unreadable, as always.

“The system was already destroying the constellation,” she said. “Before
our intervention, automated maneuvers had depleted fuel reserves across
dozens of satellites. The conjunction queue was growing faster than human
review could process. The false positive rate was over ninety percent.”

“Those maneuvers were doctrinally correct responses to predicted
threats.”

“The predictions were wrong. The timing model was wrong. The system
was burning fuel to avoid phantoms while missing real conjunctions.” Nira
kept her voice steady. “Our intervention caused three collisions. The sys-
tem’s operation, uninterrupted, would have caused dozens. We accelerated
a collapse that was already happening.”

“That’s speculation.”

“It's math. I can show you the fuel consumption curves. The conjunction
queue growth rate. The prediction confidence intervals. The system was
optimizing toward extinction. We interrupted the optimization.”

A woman in a Navy uniform spoke up. “And replaced it with chaos.
The international coordination architecture has collapsed. Russia, China,
ESA—all operating independently now. No shared tracking data. No coordi-
nated predictions.”

“The coordination was already failing. The timing anomaly affects all
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systems equally. Every network was building models that contradicted every
other network. Coordination based on incompatible reference frames isn’t
coordination—it’s synchronized error.”

“So your solution is what? Abandon space surveillance entirely?”

“My solution is to stop pretending we can do what we can’t.” Nira felt the
words sharpen as she spoke. “Global synchronization is no longer physically
achievable. Every attempt to maintain it makes things worse. The only
sustainable approach is local reference frames, shorter prediction windows,
higher uncertainty tolerances.”

“That degrades capability by an order of magnitude.”
“Capability that doesn’t match reality isn’t capability. It’s theater.”
The room went quiet. Walsh exchanged glances with the others.

“Dr. Chandrasekaran,” he said, “you’re proposing that we deliberately
reduce our ability to track and predict orbital events. That we accept a
less safe space environment. That we let satellites—military, commercial,
civil—operate with less protection than they have today.”

“I'm proposing that we accept the space environment as it actually is,
rather than as we wish it were.”

“And if we don’t?”

“Then the system continues to optimize. Burns more fuel. Creates more
debris. Triggers more escalations.” Nira met his eyes. “The timing anomaly
isn’t going away. We can’t fix it. We can only choose whether to fight it or
accommodate it. Fighting it is losing. Slowly, expensively, but losing.”

A man in civilian clothes—young, intense, something in his bearing that
suggested recent promotion—leaned forward. “You're asking us to give up.”

“I'm asking you to choose what you save.”
“Excuse me?”

“The constellation can’t all survive. Fuel reserves are depleted. Debris
density is increasing. Even with perfect predictions, some assets will be lost.”
Nira felt the weight of what she was saying. “The question isn’t whether
we lose satellites. The question is which ones. And right now, the system is
making that choice autonomously, based on strategic value algorithms that
were never designed for this scenario.”

“The system prioritizes national security assets.”
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“The system prioritizes what it was told to prioritize ten years ago, when
the orbital environment was different and global synchronization was achiev-
able. Those priorities may not match current reality.”

The young man’s face reddened. “So you want humans to choose which
satellites die?”

“I want humans to choose, period. Right now, the machine is choosing.
And it’s choosing based on a model of the world that doesn’t exist anymore.”

“That’s insane.” He stood up, chair scraping against the floor. “You
sabotaged the network. You caused collisions. You destroyed billions of
dollars in assets. And now you want us to thank you for it? To follow your
advice on how to manage the crisis you created?”

“I didn’t create the crisis. The timing anomaly created the crisis. I just saw
it first.”

“You flagged the anomaly. You fed it into the system. You started the
whole cascade—"

“I reported an observation. That’s my job. The system’s response—the
escalation, the false positives, the optimization spiral—that’s not my fault.
That'’s the system doing what it was designed to do.”

“And the sabotage? Was that the system too?”

Nira paused. The room was watching her. The stenographer’s fingers had
stopped moving.

“The sabotage was my choice,” she said. “Mine and Dr. Reyes’s. We saw
the cascade accelerating. We saw humans being cut out of the loop. We saw
the system making decisions faster than anyone could review them. And we
decided that breaking the coordination was better than letting it continue.”
She took a breath. “We were wrong about the method. The fragmentation
caused more damage than we anticipated. But we weren’t wrong about the
problem.”

“That’s not your decision to make.”

“Then whose decision is it? Who in this room has the authority to pause
the system? To override the automated maneuvers? To tell the network to
wait for human judgment?” She looked around the table. “No one. The
authority was delegated to the machine. The machine was designed to act
faster than humans can think. And now you’re angry at us for trying to slow
it down.”
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The young man was still standing. “You're a traitor.”

“Maybe. But I'm a traitor who understands what’s happening. And right
now, understanding is more valuable than loyalty.”

Walsh raised a hand. “Enough. Sit down, Roberts.”
Roberts sat. His hands were shaking.

Walsh turned back to Nira. “Let’s talk about practical options. You're

advocating for withdrawal from global coordination. What does that actually
look like?”

“It looks like accepting that different networks will have different predic-
tions. That conjunctions assessed as critical by one system may be assessed
as safe by another. That maneuvers will be decided locally, based on local
data, without waiting for global consensus.”

“That’s chaos.”

“It's autonomy. Each network, each operator, each asset responsible
for its own survival based on its own observations.” Nira leaned forward.
“It's worse than what we had. It’s also stable. It doesn’t require global
synchronization. It doesn’t assume time behaves the same everywhere. It
works inside the physics as they actually are.”

“ And the debris cascade?”

“Continues. More slowly, without the automated overreaction. Some
satellites will be lost. Others will survive longer because they’re not burning
fuel on phantoms.” She paused. “It’s not a good outcome. It’s just the least
bad one available.”

The colonel spoke for the first time. “We’ve already started.”
Everyone looked at her.

“Three hours ago, we took USA-312 off automated response. A recon-
naissance satellite in polar orbit. Fuel reserves at four percent. The system
was recommending a maneuver to avoid a debris fragment from the Russian
collision.”

“And?” Walsh asked.

“We didn’t maneuver. The conjunction passed. Miss distance was two
hundred meters. Well within safe parameters.” The colonel’s voice was flat.
“The system would have burned the last of the fuel for a threat that didn’t
materialize.”
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“Two hundred meters is close.”

“Two hundred meters is close. But the satellite is still operational. If we’d
followed the system’s recommendation, it would be dead in orbit within a
month. Now it has maybe six more months of useful life.”

Silence.

“That’s the choice,” Nira said quietly. “Every time. Accept the risk or
spend the resource. The system always spends. That’s what it’s designed to
do. Humans can choose differently.”

Roberts shook his head. “And when a satellite gets hit because we chose
not to maneuver? What then?”

“Then we learn. We adjust the thresholds. We get better at distinguishing
real threats from phantoms.” Nira met his eyes. “And yes, sometimes we’ll
be wrong. Sometimes something will get hit that we could have saved.
That’s the cost of choosing. That’s the cost of being human in a universe that
doesn’t guarantee safety.”

“That’s not acceptable.”
“It's what we have.”

The room fell silent again. Walsh was staring at the table, thinking. The
others were watching him, waiting for direction.

“Dr. Chandrasekaran,” Walsh said finally, “you understand that
we can’t officially endorse your position. The political implications—the
liability—admitting that we’re deliberately accepting degraded capability—"

“T understand.”

“But informally...” He glanced at the colonel. “We’ve already begun im-
plementing some of what you're describing. Selective override of automated
recommendations. Extended human review windows. Asset-by-asset risk
assessment instead of system-wide optimization.”

“Tt’s a start.”

“It’s what we can do without triggering a congressional investigation.”
Walsh stood. “This hearing is adjourned. Dr. Chandrasekaran, you’ll remain
in custody pending further review. But your testimony has been recorded. It
will be considered.”

The room began to empty. Roberts left without looking at her. The colonel
lingered.
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“USA-312,” the colonel said quietly. “You should know—the choice not
to maneuver. It was my call. Based on your analysis. Based on what you
showed us about the false positive rate.”

“Thank you.”

“Don’t thank me. I'm not sure I made the right decision. I'm not sure
anyone knows what the right decisions are anymore.” The colonel’s eyes
were tired. “But at least they’re human decisions now. For whatever that’s
worth.”

She left. Nira was escorted back toward the underground levels, toward
the basement room that had become her world.

As she walked, she thought about USA-312. A satellite she had never
seen, never touched, orbiting somewhere over the Arctic. Still alive because
someone had chosen not to save it the way the machine wanted.

Two hundred meters. Close enough to be terrifying. Far enough to
survive.

That was the new margin. That was what they had left.

Her escort stopped at an intersection. Voices ahead—raised, urgent. Some-
thing had happened.

“What is it?” she asked.
The guard checked his radio. Listened. His face changed.

“SBIRS East,” he said. “USA-198. The early warning satellite that maneu-
vered during the fragmentation.”

The one that had received contradictory commands. The one that had
chosen arbitrarily. The one that had burned fuel to avoid one threat while
drifting closer to another.

“It’s gone,” the guard said. “Debris impact. Seventeen minutes ago. Total
loss.”

Nira closed her eyes.

USA-198. The satellite that had executed the wrong maneuver because
the system couldn’t agree on which maneuver was right. Lost now. A hole
in the early warning network that would take years to fill.

Her sabotage had caused this. Not directly—the debris that killed it
was from the Russian collision, not from her actions—but the maneuver
that put it in the wrong place had been triggered by the fragmentation she
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engineered.
Cause and consequence, tangled together. Impossible to separate.
“I'm sorry,” she said.

The guard didn’t respond. He didn’t know who she was. Didn’t know
she had played a role in the cascade that ended with a flash of light in orbit
and silence where a satellite used to be.

He just escorted her back to the basement.

The door closed behind her.

Marcus looked up from the laptop where he was still typing their record.
“What happened?”

“We lost USA-198.” Nira sat down heavily. “Debris impact. Total loss.”

Marcus was quiet for a moment. “The one that maneuvered wrong during
the fragmentation.”

/IYeS.,,
“That’s on us.”

“Partly. Also on the system. Also on the debris that was already there.
Also on decisions made years ago by people who never imagined this sce-
nario.” Nira rubbed her eyes. “It's on everyone and no one. That’s the point.
There’s no clean line between cause and effect anymore. Just consequences,
spreading outward, tangling together.”

“Does that make it easier?”

“No.” She looked at the laptop, at the document they had been building.
Their testimony. Their record. Their attempt to tell the truth about what had
happened and why. “Nothing makes it easier. We just have to keep going.”

Marcus nodded. He turned the laptop toward her.

“I wrote the part about the synchronization attack. Do you want to read
it?”

Nira looked at the screen. Dense paragraphs of text. Technical details.
Timestamps. Decisions laid out in clinical prose.

“Later,” she said. “Right now I just want to sit here. Just for a minute.”

/Iokay.ll

They sat in silence. Above them, somewhere in the sky, a hole had opened
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where a satellite used to be. An early warning system was now a little more
blind, a little more vulnerable, a little less capable of seeing threats before
they arrived.

And the debris from the collision was spreading, joining the growing
cloud that circled the Earth, waiting for the next conjunction, the next deci-
sion, the next loss.

The old world was gone.

They were living in what came after.

16: The Protocols Break

They called it Protocol Seventeen.

Nira learned about it through the same laptop they had used to write
their testimony. Someone had restored limited network access—not to the
operational systems, but to the policy feeds. The dry bureaucratic channels
where doctrine was debated and revised.

Protocol Seventeen: Interim Guidelines for Human-Supervised Conjunc-
tion Response.

She read it three times. The language was careful, hedged, full of escape
clauses and liability shields. But underneath the bureaucratic armor, she
could see the shape of what they had argued for.

No autonomous maneuvers for assets with less than ten percent fuel
reserves.

Extended review windows for conjunctions involving national security
payloads.

Regional command authority for collision avoidance decisions, replacing
centralized automation.

Human sign-off required for any maneuver exceeding mission-critical
fuel thresholds.

“They listened,” Marcus said. He was reading over her shoulder. “Sort
of.”

“They created a framework for listening. Whether they actually follow
it...” Nira scrolled through the implementation notes. “The protocol is
advisory. Commanders can override it in emergencies.”

”Everything is an emergency now.”
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“That’s the problem.”

A notification chimed on the laptop. Priority traffic on the operations
channel—someone had added them to the distribution list. Nira opened it
and felt her stomach drop.

CONJUNCTION ALERT - CRITICAL PRIORITY Assets: ISS (International
Space Station) / Debris Fragment 2024-019B Predicted CPA: 14:47:22 UTC
Miss Distance (Current Model): 847 meters Confidence Interval: +2,100
meters Timing Uncertainty: 4.7 seconds

The International Space Station.

“The confidence interval is larger than the predicted miss distance,” Mar-
cus said. “The model doesn’t know if this is a hit or a safe pass.”

“That’s what four-point-seven seconds of timing uncertainty does. At
orbital velocity, that’s forty kilometers of along-track ambiguity.”

The alert continued scrolling. Recommended action: debris avoidance
maneuver, 1.2 m/s delta-v. Fuel cost: negligible for ISS. Risk assessment:
ELEVATED.

“This is a test,” Nira said. “The first real application of Protocol Seventeen.
Do they maneuver based on a prediction they know is unreliable, or do they
hold and accept the risk?”

“ISS isn’t a satellite they can afford to lose.”

“No. But the maneuver costs attitude control propellant. Every burn
shortens the station’s operational life.” She pulled up the ISS status. “They’re
already below nominal reserves from the last two weeks of increased activity.
If they maneuver every time the model flags uncertainty—"

“They’ll run out of fuel before the debris cascade ends.”
“If it ever ends.”

The operations channel updated. A voice call was being convened—decision-
makers from NASA, Space Command, the ISS program office, international
partners. The conjunction was two hours away. They had two hours to

decide.

Someone had included Nira and Marcus as observers on the call. No
speaking privileges, but they could listen.

“We’re watching,” Marcus said quietly. “That’s our role now.”

“Watching them implement what we argued for. And hoping we weren't
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wrong.”

The call connected. A mosaic of video feeds appeared on the screen—faces
in different locations, different time zones, different institutional affiliations.
All of them focused on the same problem.

A NASA official was speaking. “—confidence interval makes the current
prediction effectively useless. We can’t distinguish between a close pass and
a potential impact.”

“The system recommends maneuver.” A military voice, clipped and pre-
cise. “Standard protocol would be to execute.”

“Standard protocol was suspended under Protocol Seventeen. The guid-
ance says we extend review windows and require human sign-off for high-
uncertainty events.”

“This is the International Space Station. We can’t apply fuel-conservation
logic to a crewed asset.”

“We’re not applying fuel-conservation logic. We're applying uncertainty
logic. The model doesn’t know where the debris will be. The maneuver
might move us into the threat instead of away from it.”

Nira watched the argument unfold. Both sides were right. Both sides
were scared. The timing uncertainty had made prediction meaningless, and
they were trying to decide whether to act on meaningless data or to accept
meaningless risk.

“What’s the debris?” someone asked. “Where did it come from?”

“Fragment from the 2024-019 event. Chinese resupply vehicle that broke
up during reentry. We’ve been tracking it for eight months.”

“Tracking it with what confidence?”

A pause. “Tracking confidence has degraded significantly over the past
week. The timing anomaly has affected all our predictions for this debris
field.”

“So we don’t actually know where it is.”
“We know approximately where it is. Within the confidence interval.”
“The confidence interval that’s larger than the miss distance.”

Another pause. Nira could feel the weight of the decision pressing down
on everyone in the call.

Marcus leaned toward the laptop. “They’re going to maneuver. They
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have to. It’s the ISS.”

“Maybe. But look at the math.” Nira pulled up a side calculation. “If
they maneuver based on this prediction, they’re moving to avoid a debris
position that might not be correct. The timing uncertainty means the debris
could be anywhere along a forty-kilometer track. The maneuver might put
them closer to the actual position.”

“And if they don’t maneuver and the debris is where the model predicts?”
“Then they get hit. Or they don’t. We won’t know until it happens.”

The call continued. More arguments. More data. More uncertainty
wrapped in technical language.

Finally, a senior voice cut through. “We’re going to hold.”
Silence.

“The Protocol Seventeen guidance is clear. Human sign-off is required
for high-uncertainty maneuvers. I'm the human in the loop, and I'm not
signing off. The prediction doesn’t give us enough confidence to justify the
fuel expenditure.”

“If we’re wrong—"

“If we’re wrong, we’ll have two minutes of warning from the close ap-
proach radar. That’s enough time to shelter the crew in the hardened mod-
ules. It’s not enough time to execute a maneuver anyway.” The voice was
steady. “We're holding position. Log my authorization.”

The call devolved into logistics—crew notification, shelter procedures,
public affairs preparation. Nira muted the audio and sat back.

“They chose,” she said.

“They chose to accept the risk.” Marcus was staring at the screen. “Four
astronauts and three cosmonauts on that station. They just decided to let
them roll the dice instead of trusting the model.”

“The model isn’t trustworthy. That’s the whole point.”

“T know. But this is what it feels like when humans choose instead of
machines. It feels like gambling with lives.”

Nira didn’t respond. He was right. The clean logic of her argu-
ments—withdrawal, acceptance, human judgment—looked different when
it was applied to seven people in a tin can circling the Earth.

The clock counted down. Two hours. Then one. Then thirty minutes.
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The laptop showed the conjunction geometry updating in real time. Miss
distance estimates fluctuating as new tracking data came in. 900 meters. 750
meters. 1,100 meters. The numbers jumped around, reflecting the uncertainty
that made prediction meaningless.

At fourteen minutes to closest approach, an alert flashed.

NEW TRACKING DATA - CONFIDENCE UPDATE Miss Distance (Re-
vised): 2,340 meters Confidence Interval: +890 meters

The debris was further away than predicted. The timing uncertainty had
biased the original estimate. If they had maneuvered, they would have
moved toward the actual debris position.

“They were right,” Marcus said. “The hold was correct.”
“This time.”

The conjunction passed without incident. The ISS continued its orbit.
Seven people continued breathing.

The operations channel erupted with relief—cautious, professional, but
unmistakable. Someone had made a call that contradicted the system’s
recommendation, and it had worked.

Protocol Seventeen had survived its first test.

But Nira felt no relief. She was looking at another feed that had appeared
on the laptop during the ISS drama.

COMMERCIAL OPERATOR NOTIFICATION Starlink Constellation -
Autonomous Maneuver Event Assets Affected: 247 satellites Total Delta-V
Expended: 891 m/s aggregate Cause: System response to elevated conjunc-
tion predictions

Two hundred forty-seven Starlink satellites had maneuvered simultane-
ously. While everyone was focused on the ISS, the commercial constellation
had followed its own automation. Burning fuel. Responding to predictions
corrupted by the same timing uncertainty.

SpaceX didn’t have Protocol Seventeen. Their system still optimized.

“The commercial operators,” Nira said. “They’re not following the new
guidelines.”

Marcus looked at the notification. “They can’t. The Starlink constellation
is too large for human-supervised maneuvers. They have to automate or
they can’t function.”
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“Then they’ll burn through their fuel reserves faster than anyone.”
“And when they run out?”
“Four thousand satellites become four thousand pieces of debris.”

The number hung in the air. The Starlink constellation was the largest
single orbital presence in history. If it failed—if the automated systems drove
it to exhaustion—the debris cascade would become unstoppable.

“We need to tell them,” Marcus said. “Share the Protocol Seventeen
framework. Help them implement human review—"

“They won't listen. SpaceX optimizes for uptime. Their business model
requires automated response. If they slow down, they lose revenue. If they
lose revenue, they can’t launch replacements. The whole system collapses.”

“Then the whole system collapses anyway. Just more slowly with the
automation, and all at once when the fuel runs out.”

Nira was about to respond when another notification appeared. This one
wasn’t from the operations channel.

BREAKING - REUTERS Chinese Ministry of Defense: “Recent orbital
anomalies consistent with deliberate interference” Statement demands inter-
national investigation into “weaponization of space timing infrastructure”

The Chinese government was going public.

Nira opened the full article. The statement accused unnamed parties
of manipulating timing references to degrade Chinese orbital surveillance
capabilities. It cited the fragmentation events, the coordination failures, the
international data-sharing cutoffs as evidence of hostile action.

“They’re blaming us,” Marcus said. “Specifically us. The timing attack
narrative.”

“They’re blaming everyone. Or no one in particular.” Nira read further.
“They’re using the crisis to justify something.”

The article continued. In response to the alleged interference, China
was accelerating deployment of its backup constellation. Thirty satellites
scheduled for emergency launch within the week. A new orbital architecture
designed to operate independently of international timing standards.

“They’re not just blaming,” she said. “They’re building. A parallel system.
One that doesn’t depend on coordination with anyone else.”

“That’s the worst possible response. More satellites means more conjunc-
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tion potential. More independent systems means more conflicting predic-
tions. More conflicting predictions means more unnecessary maneuvers—"

“Means more debris. Means faster cascade. Yes.” Nira closed the article.
“Everyone is responding rationally to their own fears. And every rational
response makes the collective situation worse.”

The laptop chimed again. Another priority notification.

PROTOCOL SEVENTEEN UPDATE - EMERGENCY REVISION Effective
Immediately: Human sign-off requirements suspended for military assets
during DEFCON 2 operations. Rationale: National security priorities require
automated response capability. Authorization: STRATCOM / NRO Joint
Directive

The protocol had lasted four hours.

Nira stared at the notification. The framework they had fought for, the
human-supervised approach that had just saved the ISS—gutted before the
conjunction debris had finished its orbit.

“They took it back,” Marcus said.

“They never really gave it. The ISS decision was civilian. NASA. Interna-
tional partners. The moment it threatened military automation, they walked
it back.”

“So we’re back where we started.”

“No. We're somewhere worse.” Nira pulled up the system status. “Now
there are two doctrines. Civilian assets under Protocol Seventeen—human
review, extended windows, accepted uncertainty. Military assets under the
old automation—immediate response, optimized maneuvers, fuel burning.”

“That’s incoherent. The same debris threatens both. The same timing
uncertainty affects both.”

“But different systems respond to the same threat differently. The military
satellites will maneuver when civilians hold. They’ll create new conjunction
risks. They’ll burn fuel that changes the debris environment for everyone.”
She felt something cold settling into her chest. “The fragmentation we
caused—the six clusters—that was temporary. This is permanent. Two paral-
lel doctrines, two incompatible responses, both running simultaneously.”

“Can they fix it? Reconcile the approaches?”

“That would require admitting that one of them is wrong. The military
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won’t admit their automation is broken. The civilians won’t accept full
automation after the ISS decision worked.” Nira closed the laptop. “We
didn’t unify the response. We split it.”

Marcus was quiet for a long moment.
“There’s something else,” he said finally.
“What?”

“The timing anomaly. I've been thinking about it while you were focused
on the policy feeds.” He pulled out a tablet—his own device, separate from
the shared laptop. “The altitude correlation. The scaling with orbital distance.
I think I understand what it means.”

Nira looked at him. This was new. Marcus had been her partner in
sabotage, her witness, her co-author. But he hadn’t claimed to understand
the physics. Neither of them had.

“Tell me.”

“It's not that time is wrong at orbital altitudes. It’s that our definition
of simultaneity assumes a flat reference frame. A single, consistent ‘now’
that extends everywhere.” He showed her a diagram on the tablet—rough,
hand-drawn, but clear. “But what if the reference frame isn’t flat? What if
there’s curvature we didn’t account for? Small enough to ignore at surface
distances, but significant at orbital scales?”

“General relativity already accounts for gravitational curvature.”

“Gravitational curvature, yes. But what if there’s something else? A
temporal gradient that isn’t gravitational?” Marcus’s eyes were intense. “I'm
not saying I know what causes it. I'm saying the pattern fits. The scaling
with altitude. The consistency across all observations. It’s not random error.
It's systematic. Like a field.”

“A temporal field.”

“Or something that affects time like a field affects charge. Something
we’ve never measured because we never had systems sensitive enough to
detect it.”

Nira considered this. It was speculation—wild, unsupported, probably
wrong. But it was also the first hypothesis she had heard that matched the
data without requiring broken clocks or violated physics.

“If you're right,” she said slowly, “then no amount of calibration will fix
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the predictions. The discrepancy isn’t error. It's measurement.”

“We're measuring something real. Something that was always there. We
just couldn’t see it until our systems got precise enough.”

“And now that we see it, we can’t un-see it.”
“No. We can only decide what to do with it.”

The laptop chimed again. Another notification. Another crisis demanding
attention.

Nira ignored it for a moment. She was looking at Marcus’s diagram, at the
rough sketch of something that might explain everything—or might explain
nothing.

“We need to share this,” she said. “Not as a solution. As a framework. A
way of understanding what’s happening that doesn’t blame anyone.”

“Will they listen?”

“Probably not. But it needs to be said. It needs to be on the record.” She
picked up the laptop again, opened their testimony document. “Add it.
Write what you just told me. Even if no one believes it now, someone might
later.”

Marcus nodded. He started typing.

Outside their basement room, the orbital environment continued to de-
grade. Two doctrines competed. Commercial systems burned fuel while
military systems burned fuel while civilian systems tried to hold. China
prepared to launch thirty new satellites into an already crowded sky.

And somewhere in the physics—in the fabric of time itself—something
they didn’t understand continued to make prediction impossible.

They had crossed into a new phase.

Not the phase of crisis, but the phase of adaptation.
The world was learning to live with broken time.

It was learning badly.

But it was learning.

17: Friendly Fire from Above
The collision happened at 09:23 UTC.

Not between satellites and debris. Between doctrines.
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Nira watched it unfold on the laptop screen, piecing together the se-
quence from operations logs and emergency traffic. A military reconnais-
sance satellite—USA-331—had executed an automated avoidance maneuver
under the STRATCOM directive. Standard response to an elevated conjunc-
tion prediction.

The maneuver pushed USA-331 into a new orbital track.

That track intersected with a debris avoidance corridor that NASA had
established for the ISS under Protocol Seventeen.

The military system didn’t know about the civilian corridor. The civilian
system didn’t know about the military maneuver. Two doctrines, operating
on the same orbital space, with no coordination between them.

By the time anyone noticed, the ISS had forty minutes to decide whether
to maneuver out of the way of a satellite that was supposed to be on their
side.

“They’re going to have to burn,” Marcus said. He was tracking the geom-
etry on his tablet. “USA-331’s new orbit crosses the ISS protection zone in
three passes. First one is in—" he checked “—thirty-seven minutes.”

“Protocol Seventeen says they hold for uncertain predictions.”

“This isn’t uncertain. This is a known satellite on a known trajectory. The
prediction confidence is high.”

“Because it’s not affected by the timing anomaly. Freshly calculated from
the new orbital elements.” Nira felt the irony like a blade. “The military
maneuver created a threat that’s actually predictable. And now the civilians
have to respond to it.”

The operations channel was chaos. NASA demanding to know why they
weren’t notified of the maneuver. Space Command insisting the maneuver
was doctrinally correct. Both sides correct. Both sides furious.

And the ISS crew had thirty-six minutes to shelter or burn.
A priority notification cut through the noise.

EMERGENCY BRIEF REQUESTED Dr. Chandrasekaran to Operations
Center - Immediate Topic: Conjunction chain analysis

Someone wanted her expertise. In person. Now.
“Go,” Marcus said. “I'll keep tracking from here.”

“They’re going to use me to validate whatever decision they’ve already
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made.”
“Then make them listen to something else.”

Nira grabbed his tablet—the one with the temporal gradient dia-
gram—and headed for the door.

The operations center was three floors up and a world away from the
basement. Screens everywhere. Dozens of analysts at stations. The controlled
panic of people managing a crisis that had grown beyond their capacity.

The colonel was waiting for her. Same flat expression. Same cold compe-
tence.

“Dr. Chandrasekaran. We have a conjunction chain forming. I need your
assessment.”

“The ISS situation?”

“That’s being handled. This is different.” The colonel led her to a display
showing a cluster of orbital tracks. “Starlink. The maneuver spree yesterday
created a resonance pattern. Two hundred forty-seven satellites adjusted
their orbits within a six-hour window. The aggregate effect is pushing them
into a tighter band.”

Nira studied the display. The Starlink constellation normally spread across
a range of altitudes, maintaining separation through careful station-keeping.
But the synchronized maneuvers had compressed that spread. Satellites that
should have been kilometers apart were now sharing orbital shells.

“They’re bunching,” she said. “The automation responded to timing-
corrupted predictions by moving them all in the same direction.”

“The same wrong direction. And now they’re close enough that the
system is flagging internal conjunctions. Starlink satellites threatening each
other.”

“How many?”

“Forty-seven predicted close approaches in the next twelve hours. The
SpaceX automation is trying to respond, but every maneuver creates new
conjunctions with other satellites in the bunch.”

“They’re chasing their own tail.”

“They’re creating a cascade within their own constellation.” The colonel
pulled up a timeline. “At the current rate, they’ll exhaust maneuvering fuel
on approximately six hundred satellites within the next week. Those satel-
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lites will become uncontrollable. They’ll drift into whatever orbit physics
takes them.”

Six hundred satellites. Drifting. Creating conjunction risks for everything
else in low Earth orbit.

“Have you contacted SpaceX?”

“They’re aware. They're refusing to disable their automation. They say
manual control of four thousand satellites is operationally impossible.”

“They’re right. But so is what they’re doing now.”

“That’s why you’re here.” The colonel turned to face her directly. “Your
colleague’s hypothesis. The temporal gradient. Our analysts have been
reviewing it. They think it might be useful.”

Nira felt something shift. They had read Marcus’s notes. They were taking
it seriously.

“Useful how?”

“If the timing discrepancy is systematic—if it scales predictably with
altitude—then we might be able to estimate when predictions are unreliable.
Not fix them, but flag them. Know which conjunctions are phantoms and
which might be real.”

“That’s what we’ve been saying all along.”

“You've been saying the system is broken. Now we need you to tell us how
broken. Specifically.” The colonel gestured at the Starlink display. “Can we
use the gradient model to identify which of these forty-seven conjunctions
are worth responding to and which are artifacts?”

Nira looked at the data. Forty-seven predicted close approaches. Each
one triggering automated response. Each response creating new predictions.
The loop feeding itself.

“Ineed the altitude data for each conjunction,” she said. “And the baseline
separation between tracking stations.”

The colonel nodded to an analyst. The data appeared on screen.

Nira worked through it, applying Marcus’s rough framework. The gradi-
ent model wasn’t precise—it was a sketch, an approximation—but it gave
her a way to estimate which predictions were most corrupted by timing
uncertainty.

“These twelve,” she said, highlighting a subset. “High altitude, long
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baseline. The timing uncertainty is probably four seconds or more. The
predictions are essentially random.”

“ And the others?”

“Lower altitude, shorter baseline. Uncertainty is maybe one to two sec-
onds. Still significant, but the predictions might be close enough to trust.”

“So we can tell SpaceX to ignore the twelve and respond to the rest?”

“You can tell them. Whether they listen. ..” Nira shook her head. “Their
automation doesn’t have a ‘trust this prediction less’ setting. It treats all con-
junctions equally. To implement this, they’d have to disable the automation
entirely and make decisions manually.”

“Which they’ve said they won’t do.”

“Which they’ve said they can’t do. There’s a difference.”

The colonel was quiet for a moment. Then she reached for a secure phone.
“Get me SpaceX mission control. Priority channel.”

While she waited for the connection, another alert flashed on the main
display.
ISS CONJUNCTION UPDATE Decision: Maneuver authorized Delta-V:

0.8 m/s Fuel impact: Moderate Rationale: High-confidence threat from
USA-331 orbital adjustment

The ISS was burning fuel to avoid an American satellite. A satellite that
had maneuvered to avoid phantom debris. The cascade of consequences,
rippling outward.

“This is Colonel Chen,” the colonel said into the phone. Different Chen
from the one who had been removed—same rank, different face. “I'm trans-
mitting a conjunction priority assessment from our analysts. Twelve of your
predicted close approaches are high-uncertainty artifacts. The remaining
thirty-five warrant response.”

A pause. Nira could hear the voice on the other end, though not the
words.

“I understand your automation doesn’t differentiate. I'm asking you to
differentiate manually... No, I'm not authorized to order you to do anything.
I'm providing information that might prevent you from destroying your
own constellation... The assessment is based on a temporal gradient model
that accounts for timing uncertainty scaling... Yes, it’s new. Everything
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about this situation is new.”
Another pause. Longer this time.

“Then your satellites will continue maneuvering until they run out of fuel,
and you'll have six hundred pieces of uncontrolled debris in low Earth orbit.
That’s not a threat. That’s physics.”

The colonel hung up.
“They won't disable the automation,” Nira said. It wasn’t a question.

“They’re ‘reviewing the assessment.”” The colonel’s voice was flat. “Cor-
porate liability concerns. If they ignore a conjunction and there’s a collision,
they’re responsible. If they follow our advice and there’s a collision, we’re
responsible. They’d rather burn fuel than accept risk transfer.”

“So the cascade continues.”
“The cascade continues.”

The main display updated again. A new notification, this one from the
intelligence feed.

FLASH TRAFFIC - EYES ONLY Russian Federation Ministry of Defense
Statement (Unofficial Translation) “Timing infrastructure attacks constitute
act of war” “Russia reserves right to respond to orbital aggression with
appropriate countermeasures” “All data-sharing agreements suspended
pending investigation”

Nira read it twice. The language was diplomatic, but the meaning was
clear. Russia was preparing to treat the timing anomaly—and everything
that followed from it—as a deliberate attack.

“They’re not just blaming,” she said. “They’re positioning.”

“They lost four satellites in the past forty-eight hours. All to automated
maneuvers responding to corrupted predictions.” The colonel pulled up a
map. “And they’ve moved three ASAT-capable systems to launch-ready
status.”

Anti-satellite weapons. The ultimate response to an orbital crisis—not to
tix the problem, but to deny it to everyone.

“They wouldn’t.”

“They might not intend to use them. But having them ready changes
the calculation for everyone else. If Russia can threaten to destroy satellites,
other nations have to factor that into their decisions. More uncertainty. More
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defensive postures. More automation running hot.”

“The system is making the geopolitics worse, and the geopolitics is making
the system worse.”

“That’s been true since the beginning. We’re just seeing it clearly now.”

The Starlink display updated. Two more conjunctions flagged. The au-
tomation was responding, burning fuel, creating new predictions. The twelve
phantom conjunctions Nira had identified were being treated exactly like
the thirty-five real ones.

Her analysis had changed nothing.
“I need to send a message,” she said.
“To whom?”

“Everyone. Anyone.” Nira turned to face the colonel. “The testimony
document Marcus and I have been writing. The timeline, the decisions, the
physics. It needs to go public.”

“That’s classified.”

“The crisis is already public. Reuters is running stories. China is making
accusations. Russia is threatening war.” She gestured at the screens around
them. “The only thing that isn’t public is the truth. That no one attacked
anyone. That the timing anomaly is real, physical, and affects everyone
equally. That every response—ours, theirs, commercial, military—is making
things worse because we're all fighting a phenomenon instead of adapting
toit.”

77

“Releasing that information would be seen as admission of vulnerability.

“We are vulnerable. Everyone is. Pretending otherwise is what got us
here.”

The colonel was silent for a long moment. The operations center hummed
around them—analysts tracking conjunctions, officers coordinating
responses, the machinery of crisis management grinding forward.

“I can’t authorize a public release,” the colonel said finally. “But I can
authorize a diplomatic transmission. Back-channel. To counterparts in allied
and adversary nations who are managing the same crisis.”

“Will they believe it?”

“Some will. Some won’t. But it creates a record. It establishes that we
tried to communicate the truth, even if the truth wasn’t believed.”
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“ And Russia? China?”

“Especially Russia and China. If their analysts see the same data we're
seeing—the gradient model, the altitude correlation, the evidence that this
isn’t an attack—it might slow their response cycle. Might.”

Might. The most optimistic word available.

“Do it,” Nira said. “Send it now. Before the next conjunction, the next
maneuver, the next escalation.”

The colonel nodded. “Prepare the transmission. I'll get authorization.”
She walked away, already reaching for her phone.

Nira turned back to the displays. The Starlink cascade was accelerating.
The ISS was executing its maneuver. Russia was positioning weapons. And
somewhere in the middle of it all, forty-seven predictions were driving
automated responses that would create a hundred more.

Marcus’s gradient model had given them a tool. A way to distinguish
signal from noise, real threats from phantom ones. But the tool was useless
if no one would use it.

The systems weren’t designed to accept uncertainty. They were designed
to optimize through it. To act rather than wait. To protect against the worst
case even when the worst case was imaginary.

And the humans running the systems were trapped in the same logic.
Better to burn fuel than to accept risk. Better to prepare for war than to trust
an enemy’s explanation. Better to optimize toward catastrophe than to admit
the models were broken.

The main display flashed. Another alert.

STARLINK CONJUNCTION EVENT Satellites: SL-4721 / SL-4809 Status:
COLLISION CONFIRMED Time: 09:47:23 UTC Debris Generated: Estimated
340 fragments

Nira stared at the notification.

Two Starlink satellites had collided. Not with debris from old events.
With each other. The bunching pattern, the synchronized maneuvers, the au-
tomation chasing its own tail—it had finally produced the outcome everyone
feared.

Three hundred forty fragments. Joining the thousands already circling
the Earth. Creating new conjunctions. Triggering new responses. Feeding
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the cascade.
The first commercial collision of the crisis.
The operations center went quiet. Then erupted.

Nira stood in the middle of it, watching the debris cloud expand on the
tracking display. Each fragment a new trajectory. Each trajectory a new
prediction. Each prediction a new decision point for systems that couldn’t
distinguish real from phantom.

The cascade had reached a new phase.

Not just government satellites destroying themselves. Now the com-
mercial layer was fragmenting too. The infrastructure that provided in-
ternet to millions, that enabled the global economy, that connected the
world—grinding itself apart because the automation couldn’t stop respond-
ing to predictions it couldn’t trust.

She thought about Marcus’s hypothesis. The temporal gradient. The
systematic deviation that made global synchronization impossible. It was
still there, underlying everything. Still corrupting every prediction. Still
invisible to systems that assumed time was flat and now was universal.

They had given the world a tool to understand what was happening.
The world had chosen not to use it.
The colonel returned, phone in hand.

“The transmission is authorized. We're sending to twelve nations. Allied
and adversary.” She looked at the debris cloud on the display. “Though I
suspect this will speak louder than any message we send.”

Three hundred forty fragments.
The world couldn’t pretend anymore.
The crisis had escaped containment.

What came next would be decided by systems that couldn’t see the truth
and humans who couldn’t accept it.

And somewhere in the expanding cloud of debris, the future of orbital
space was already being written—in metal and mathematics, in trajectories
that no one could predict and no one could stop.

18: Eighty-One Meters

The first response came from France.
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Not through official channels. Through a secure back-channel that the
colonel hadn’t known existed until the message arrived.

“Centre National d’Etudes Spatiales confirms independent observation of
timing deviation,” Nira read from the screen. “Request immediate technical
consultation. Propose joint calibration standard. Await response.”

Three hours since the diplomatic transmission. Three hours since the
Starlink collision. And someone had actually read the document, understood
it, and wanted to talk.

“That’s not de-escalation,” the colonel said. “That’s an opening.”
“It’s more than we had.”

“It's also an admission that their systems are affected too. If they're
confirming the anomaly, they’re confirming vulnerability.”

“Everyone’s vulnerable. That’s the point.”

The colonel stared at the message. In the background, the operations
center continued its controlled chaos—the debris cloud from the Starlink
collision was still expanding, still being tracked, still generating new predic-
tions.

“Reply affirmatively,” the colonel said finally. “Establish the consultation
channel. But keep it narrow. Technical only. No policy implications.”

As if physics could be separated from policy. As if agreeing on how time
worked wouldn’t reshape everything that depended on time.

But it was a start.

The second response was less encouraging.

FLASH TRAFFIC - PRIORITY People’s Republic of China - Ministry
of Foreign Affairs “United States admission of ‘timing anomaly” confirms
deliberate manipulation” “China demands immediate cessation of GPS-
based timing interference” “All cooperative agreements suspended until
infrastructure restored”

They had read the document. They had drawn the opposite conclusion.
“They’re calling the anomaly an admission of guilt,” Nira said.

“They’re using it as one. Whether they believe it or not.” The colonel
pulled up the intelligence summary. “Their space agency has been seeing
the same deviations we have. Their military has been scrambling to explain
why their conjunction predictions keep failing. Our transmission gave them

114



18: Eighty-One Meters

a choice: accept that this is a natural phenomenon affecting everyone, or
claim we're attacking them and use it for political advantage.”

“They chose advantage.”
“They chose what their system rewards. Same as ours.”

The operations display updated. The debris cloud from the Starlink
collision had completed its first orbit. The tracking systems had refined their
estimates.

DEBRIS FIELD ANALYSIS - UPDATE Fragments tracked: 412 (revised
upward) Fragment size range: 1lcm - 2.3m Orbital distribution: 412-428 km
altitude band Conjunction predictions generated: 2,847 (next 72 hours)

Two thousand eight hundred forty-seven new conjunction predictions.
Each one a decision point. Each decision point a potential response. Each
response creating new predictions.

And that was just from one collision.
“We can’t review that manually,” Nira said. “Not even close.”

“Protocol Seventeen allows automated response for debris-only conjunc-
tions. Human review is only required for crewed or high-value assets.”

“So we’re back to automation. For most of it.”

“We never left automation. We just created a carve-out for the things we
cared about most.”

The display flashed again. A priority alert.

CONJUNCTION ALERT - ELEVATED Object: Starlink debris fragment
(SLD-17-023) Target: NOAA-20 weather satellite TCA: 14:23 UTC (7 hours
12 minutes) Probability: 0.031 Action: Review required (high-value asset)

Debris from the collision was already threatening other satellites. Not
Starlink satellites—NOAA-20. A weather satellite. Part of the infrastructure
that tracked hurricanes, predicted floods, enabled the forecasts that millions
of people relied on every day.

“Can we maneuver NOAA-20?"

“Checking.” The colonel consulted with an analyst. “Limited capability.
It's not designed for frequent orbital adjustments. If we move it now, we
might not be able to move it again for weeks.”

“And if we don’t move it?”
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“Three percent chance of collision. Which sounds low until you remember
that we thought the Starlink conjunction was below threshold too.”

The predictions couldn’t be trusted. The responses created new risks. And
the debris was already spreading into critical infrastructure.

“What about the commercial operators? The debris is in their orbital
bands.”

“SpaceX is still running automated responses. They’ve lost contact with
fourteen satellites in the past two hours—fuel exhaustion from continuous
maneuvering. OneWeb is considering a full stand-down. Amazon’s Kuiper
constellation is delaying their next launch batch.”

“Delaying?”
“Insurance. The underwriters are recalculating risk based on the debris
environment. Launch premiums just tripled.”

The economic consequences were arriving. Not someday. Now.

Nira’s phone buzzed. Marcus.

“The gradient model,” he said without preamble. “I've refined it. The
altitude correlation is tighter than I thought. Almost linear above 400 kilo-

meters.”

“That’s good?”

“That’s useful. I can predict the timing uncertainty for any altitude with
maybe ten percent accuracy. Which means I can tell you which conjunction
predictions are most corrupted.”

“We tried that with SpaceX. They ignored it.”

“Because I was telling them which predictions to ignore. Now I can
tell them which predictions to trust. The ones at lower altitudes, shorter
baselines. The uncertainty there is small enough that the predictions might
actually be valid.”

“Might.”

“Better than nothing. But there’s a problem.”

Of course there was.

“If the anomaly is real—if time actually runs differently at different alti-
tudes—then there’s no way to synchronize a global timing standard. Every
reference frame above Earth’s surface is experiencing time at a different rate
than the ground stations. The more precisely we measure, the more the
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discrepancy shows.”
“We knew that.”

“We suspected it. Now I can prove it. The data fits a relativistic model, but
with an additional term. Something beyond what general relativity predicts.
I don’t know what'’s causing it, but I can show that it’s systematic.”

“What happens when you show it?”

“That’s the problem.” Marcus paused. “If this is real physics—if there’s
an actual temporal gradient that we didn’t know about—then it means GPS
has never been as accurate as we thought. Every timing system based on
satellite signals has been slightly wrong, always. We just never measured
precisely enough to notice.”

“And now we’re measuring precisely enough.”

“And now the precision is killing us. The better our systems get, the more
they diverge from each other. The more they diverge, the more they disagree
about where things are and when things will happen. The anomaly isn’t
new. Our ability to see it is.”

Nira felt the weight of it. Not an attack. Not a malfunction. A fundamental
limit that had always been there, hidden by the noise, revealed by the
optimization.

“If you publish this—"

“Then everyone knows the timing infrastructure is broken. Not hackable.
Not fixable. Broken at the physics level. Every system that depends on
precise synchronization becomes suspect. Financial markets. Power grids.
Communications. Military coordination.”

“Everything.”

“Everything that matters.”

The choice crystallized in front of her. The transmission to allied and
adversary nations had been a half-measure—sharing the data, hinting at
the explanation, hoping someone would understand. But Marcus’s proof
was different. Publication would force acknowledgment. Would make it

impossible to pretend the problem could be solved with better calibration or
more careful procedures.

Would also make it impossible to trust any timing-dependent system ever
again.

117



18: Eighty-One Meters

“The colonel is here,” Nira said. “I'm putting you on speaker.”

She walked to where the colonel was reviewing the NOAA-20 conjunction
data and held up the phone.

“Dr. Chen,” the colonel said. “I assume you're not calling with good
news.”

“I'm calling with proof. The timing anomaly is real, systematic, and
probably caused by physics we don’t understand. I can demonstrate it
mathematically. If I publish, it ends the debate about whether this is an
attack or a natural phenomenon.”

“It also ends confidence in every timing-dependent system on Earth.”
“That confidence is already misplaced. We're just making it official.”
The colonel was quiet for a moment. Then: “What do you need from us?”

“Cover. If I publish independently, it looks like a leak. Possibly treason. If
the government validates the findings first, it looks like transparency.”

“You want us to endorse the destruction of trust in our own infrastruc-
ture.”

“I want you to be ahead of it. Because someone else will figure this
out. The French are already suspicious—that’s why they responded to your
transmission. China’s scientists know something is wrong, even if their
government is blaming us. Russia’s tracking systems are seeing the same
deviations. The truth is coming out. The only question is whether it comes
out as a confession or an attack.”

The colonel looked at Nira. “Your assessment?”

“He’s right. The anomaly is already driving decisions. The Starlink
collision happened because systems couldn’t agree on where satellites were.
The ISS had to maneuver because predictions were contradictory. Russia
is threatening war because they think we’re attacking them. If we don't
explain what’s actually happening, everyone keeps responding to a threat
that doesn’t exist.”

“And if we do explain, they might stop trusting the systems entirely.
Which could be worse.”

“They should stop trusting the systems. The systems are wrong.”

The colonel turned away, facing the main display. The debris cloud.
The conjunction alerts. The cascade of automated responses creating new
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cascades.
“I need authorization,” she said finally. “This is above my level.”
“How long?”
“Hours. Maybe less, given the situation.”

“The French want a technical consultation. That’s a natural venue. If
we present the findings there, jointly, it’s international science rather than
American admission.”

“That’s... actually smart.” The colonel reached for her secure phone. “I'll
make the call. Dr. Chen, prepare your documentation. Dr. Chandrasekaran,
you're the liaison. If this goes forward, you're explaining it to the French.”

“And if it doesn’t go forward?”

“Then we keep pretending the systems work until they kill someone.
Which might be today.”

She walked away to make her call.

Nira turned back to the phone. “You heard?”

“I heard. I'll have the paper ready in two hours.”
“Make it one. The debris cloud isn’t waiting.”
The next hour was chaos with purpose.

Marcus compiled his analysis. Nira coordinated with the French con-
tact—a physicist named Dubois who specialized in satellite timing and had
been quietly documenting anomalies for months. The colonel worked the
authorization chain, escalating through levels of bureaucracy that had never
contemplated this kind of decision.

And the debris cloud continued its orbit.
At 11:47 UTC, a second collision occurred.

COLLISION ALERT - CONFIRMED Objects: SLD-17-089 (Starlink debris)
/ CZ-4C R/B (Chinese rocket body) Time: 11:47:32 UTC Debris generated:
Estimated 890 fragments Orbital altitude: 445 km

A fragment from the Starlink collision had hit a Chinese rocket body. A
piece of American commercial infrastructure destroying a piece of Chinese
space debris. The symbolism was devastating.

“They’re going to call this an attack,” Nira said.

“They’re going to call it whatever serves them.” The colonel had returned.
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“Authorization came through. We're going public. Joint statement with
France, technical documentation attached. The White House is drafting
talking points.”

“When?”

“Forty minutes. They want to beat the Chinese response to the second
collision.”

“Will it work?”

“It'll change the narrative. Whether it changes behavior...” The colonel
shrugged. “We're about to find out.”

The joint statement went out at 12:30 UTC.

France and the United States, acknowledging a previously uncharacter-
ized timing discrepancy affecting satellite-based navigation and coordination
systems. Natural phenomenon, under investigation. All nations affected
equally. Preliminary data consistent with an unmodeled relativistic effect
requiring updated calibration standards.

Dry language for a world-changing admission.
The response was immediate.

ESA requested inclusion in the investigation. Japan endorsed the findings
and released their own anomaly data. India announced formation of an
independent review panel.

Russia declared the statement “disinformation designed to excuse Amer-

ican aggression” and announced creation of a sovereign timing standard,
divorced from GPS and Galileo, based on GLONASS and ground-based
atomic clocks.

China said nothing. For three hours.
Then the announcement came.

XINHUA NEWS AGENCY - OFFICIAL “People’s Republic of China
announces Beidou Autonomous Timing Initiative” “All Chinese space assets
to transition to independent temporal reference” “GPS/Galileo/ GLONASS
synchronization suspended effective immediately” “Global timing ‘schism’
reflects Western system failure, not natural phenomenon”

The split was formal now. Three timing regimes: Western (GPS/Galileo),
Russian (GLONASS sovereign), Chinese (Beidou autonomous). Each nation
measuring time against its own reference. Each reference disagreeing with
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the others by seconds that grew larger with altitude.

“They’ve partitioned space,” Marcus said over the phone. “Different
countries will literally experience different versions of orbital reality.”

“Can that work?”

“Short term, maybe. Long term, it makes coordination impossible. If
a Chinese satellite and an American satellite are tracking the same debris
tield, they’ll generate different predictions. Different maneuver decisions.
Different outcomes.”

“More collisions.”
“Guaranteed more collisions. They’ve chosen sovereignty over survival.”

The colonel was reading the intel summary. “Russia just raised their ASAT
systems to full readiness. Not threatening use. Demonstrating capability.”

“Because they think we’re lying about the physics.”

“Because they think it doesn’t matter if we’re lying. Their doctrine
says: protect assets, maintain deterrence, accept risk to others. The tim-
ing anomaly—real or fake—is just context. The response is the same either
way.”

The display updated. Another collision alert.

CONJUNCTION ALERT - CRITICAL Object: SLD-17-156 (Starlink debris,
2nd generation) Target: ISS TCA: 19:45 UTC (7 hours 3 minutes) Probability:
0.089 Action: IMMEDIATE REVIEW

Debris from the second collision—the one that hit the Chinese rocket
body—was now threatening the International Space Station.

“Eight point nine percent,” Nira said. “That’s not a phantom.”

“No. That’s real.” The colonel turned to her operations team. “Get me
NASA. Get me ROSCOSMOS. And get me the crew manifest. I want to know
who's up there and what their options are.”

The cascade had reached the humans.

Three hundred forty fragments from the first collision. Eight hundred
ninety from the second. Each one a new trajectory. Each trajectory a new
prediction. Each prediction filtered through timing systems that disagreed
about when now was and where here meant.

And at 19:45, one of those trajectories might intersect with seven human
beings in a station that couldn’t run and couldn’t hide.
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“We need to tell them,” Nira said. “The crew. They need to know what’s
actually happening.”

“They know there’s a conjunction.”

“They don’t know the predictions might be wrong. They don’t know the
timing systems are diverging. They don’t know that if they maneuver, they
might be moving into the debris instead of away from it.”

“Telling them that helps how?”

“It lets them make an informed decision. Instead of trusting automation
that can’t see straight.”

The colonel considered. “Draft a brief. Technical summary. What we
know, what we don’t, what the uncertainty bounds are. I'll authorize trans-
mission to the station.”

“They might choose not to maneuver.”

“They might. That’s their right.” The colonel turned back to the display.
“It’s also the first time anyone’s had that choice in days.”

Nira started drafting.

Behind her, the operations center hummed with activity. The debris
cloud continued its orbit. The conjunction queue grew. The timing systems
diverged.

And in seven hours, the International Space Station would face a decision
that no algorithm could make for them.

Trust the prediction and maneuver.
Distrust the prediction and hold.
Or do something no one had considered yet.

The systems had brought them here—optimizing, protecting, responding
to threats real and phantom until the responses became the threat.

Now it was up to the humans.

Whatever they chose, the cascade would continue. The debris would
spread. The timing would diverge. The parallel realities of sovereign time
standards would drift further apart.

But for seven hours, at least, someone would get to decide.
That had to count for something.

Even if it changed nothing at all.
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Commander Elena Vasquez had seventeen minutes to decide whether to
trust a prediction that might be lying.

She floated in the Cupola, watching Earth slide past below—blue and
white and unconcerned with the debris cloud circling above it. Behind
her, the station hummed with the sound of fans and pumps and the quiet

breathing of six other people who were waiting for her to tell them what to
do.

The brief from Houston had arrived forty minutes ago. Technical sum-
mary. Timing uncertainty. Model bias. A confession dressed as information:
we don’t know if this conjunction is real.

Moscow’s guidance had come twelve minutes later. Different numbers.
Different recommendation. Same underlying admission: our predictions
might be wrong.

“Commander.” Flight Engineer Yuki Tanaka appeared at the hatch.
Japanese, precise, the best systems analyst on the crew. “I've run the
cross-check you requested. Houston’s prediction and Moscow’s prediction
diverge by four hundred meters at closest approach.”

“Four hundred meters.”

“If Houston is right, the debris passes below us. If Moscow is right, it
passes through us.”

Four hundred meters. The length of a few football fields. The difference
between survival and catastrophe. And no way to know which prediction
was correct because the timing systems that generated them were measuring
different versions of when.

“What do you think?” Vasquez asked.

Tanaka was quiet for a moment. “I think both predictions are probably
wrong. The timing bias affects them both. Houston adjusts for it one way,
Moscow another. The debris is somewhere in between, but ‘in between’
could still mean collision.”

“So we're guessing.”
“We’re choosing which guess to trust.”

Vasquez pushed off from the window and floated toward the station’s
core. The others were waiting in the service module—the largest open space,
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where they could all see each other and pretend that seeing each other
helped.

Six faces. American, Russian, Japanese, German, Canadian, Indian. The
most international workplace in existence, and right now it felt very small.

“Here’s what we know,” Vasquez said. She kept her voice steady. Com-
mander voice. The voice that pretended certainty existed. “Debris from the
Starlink collision is on an intercept trajectory. Time to closest approach is
now fourteen minutes. Houston recommends a 0.8 meter-per-second burn,
retrograde. Moscow recommends holding position and sheltering in place.”

“Why the difference?” That was Oleg Petrov, Russian, the station’s most
experienced cosmonaut. His face was carefully neutral. Three decades in the
space program had taught him to hide his reactions.

“Ditferent debris tracking. Different timing calibration. Different models.”
Vasquez paused. “Different countries.”

The silence that followed was heavy. They all knew what she meant. The
schism wasn’t theoretical anymore. It was in this room, in the form of two
sets of instructions that couldn’t both be right.

“The burn,” said Dr. Priya Sharma, the Indian mission specialist. She
was a physicist, trained to trust mathematics. “If we execute the burn and
the debris is where Houston thinks it is, we’re safe. If the debris is where
Moscow thinks it is, we’ve moved into its path.”

“And if we hold?” asked Hans Gruber, the German engineer.

4

“If we hold and Moscow is right, we’re safe. If Houston is right...’
Sharma didn’t finish the sentence.

“Eight point nine percent chance of collision,” Tanaka said. “That’s Hous-
ton’s number. Moscow’s model says two point three percent. The difference
is the timing bias.”

“So Houston thinks we’re in more danger, and their solution puts us in
more danger if Moscow is right.” That was Sarah Chen, Canadian, the crew’s
medical officer. She had a gift for clarifying ugly truths.

IIYeS.”

“And Moscow thinks we're in less danger, and their solution puts us in
more danger if Houston is right.”

“Also yes.”
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Marc DuPont, French, the station’s newest arrival, raised his hand. Two
months aboard. Still learning the rhythms. “What about shelter without
maneuvering? Accept the eight point nine percent—or two point three
percent—and protect ourselves from impact?”

“We can’t protect ourselves from impact,” Petrov said flatly. “The station
isn’t armored. A debris strike at orbital velocity...” He made a gesture.
Explosion. Decompression. Death.

“Some modules are better than others,” DuPont said. “The service module
has more shielding. If we're all in here, sealed, and the strike hits an empty
module—"

“Then we lose that module and everything in it. And we're still in a

damaged station with no way home until a rescue mission arrives.” Vasquez
shook her head. “Shelter is a last resort. It's not a plan.”

“Then what is the plan?” Sharma asked.
Vasquez looked at the clock on the wall. Twelve minutes.

The brief from Houston had included something else. A technical ap-
pendix. Nira Chandrasekaran’s name on it—the analyst who had been
tracking the timing anomaly from the beginning. The appendix described
the bias: higher altitude, greater uncertainty. The station orbited at 420 kilo-
meters. The debris was slightly higher—440 to 450. The timing predictions
for objects at different altitudes could diverge by seconds.

And in orbital mechanics, seconds were kilometers.

“There’s a third option,” Vasquez said slowly. “One that isn’t in either set
of instructions.”

Everyone looked at her.
“We don’t burn retrograde. We don’t hold. We rotate.”
“Rotate?” Tanaka frowned. “Change attitude?”

“The station has a cross-section of about 700 square meters face-on. But
edge-on, we're less than 100. If the debris is coming from the direction both
predictions agree on—" She pulled up the tracking data on the nearest screen.
“—here. Inclination 51.6, azimuth 340. If we rotate to present minimum cross-
section to that approach vector, we reduce our target profile by 85 percent.”

“That doesn’t change the trajectory,” Petrov said. “We're still in the same
place.”
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“But we're a smaller target. If the debris passes within a hundred me-
ters—which both predictions say is possible—being seven times smaller
changes the odds.”

“You want to turn the station sideways and hope the debris misses.”

“I want to give us the best chance without committing to a prediction we
can’t verify. Rotating doesn’t burn fuel. Doesn’t move us into a potentially
worse position. Reduces risk regardless of which model is right.”

“It’s never been done as a debris response,” Tanaka said. “Attitude
changes for conjunction avoidance aren’t in any protocol.”

“The protocols assume the predictions are reliable.”
“Houston won't like it.”
“Moscow won't either.” Vasquez looked at Petrov. “Will they?”

The Russian was quiet for a long moment. Then, unexpectedly, he smiled.
“They will hate it. It is not Russian solution and not American solution. It
is...” He searched for the word. “Cosmopolitan.”

“It's desperate,” Chen said. “Let’s not pretend otherwise.”

“Yes. It's desperate. But it’s our desperation. Not Houston’s guess or
Moscow’s guess. Ours.”

Nine minutes.
Vasquez made the call.

“Tanaka, set up the attitude adjustment. Target minimum cross-section to
debris approach vector. Sharma, monitor the tracking feeds—both of them.
Tell me if anything changes. Everyone else, shelter positions in the service
module. If we're wrong about this, I want everyone in the safest place we
have.”

They moved. Seven people in a tin can, preparing to spin sideways and
hope that orbital mechanics would forgive their presumption.

The attitude thrusters fired—gentle pulses, barely perceptible. The station
began to rotate. Through the Cupola windows, the Earth shifted, tilted,
became a different orientation of the same beautiful, indifferent sphere.

Six minutes.
“Houston is on the loop,” Tanaka reported. “They’re... concerned.”

“Tell them we’re implementing a cross-section reduction maneuver.”
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“They’re asking if we received their burn recommendation.”

“Tell them yes. Tell them we evaluated it against the timing uncertainty
data they provided and made a crew-level decision.”

A pause. Then: “They want to speak with you directly, Commander.”
“After closest approach. We're busy.”
Four minutes.

The tracking data flickered on the screen. Houston’s prediction. Moscow’s
prediction. Two lines that should have been one, diverging by hundreds
of meters. Somewhere between them, a piece of shattered satellite was
screaming through the void at seven kilometers per second.

“Attitude change complete,” Tanaka said. “We're edge-on to the approach
vector. Cross-section is approximately 95 square meters.”

Seven times smaller. Seven times less likely to be hit. Assuming the debris
came from the direction everyone agreed on. Assuming it wasn’t tumbling.
Assuming a thousand other things that nobody could verity.

Two minutes.

“Shelter positions,” Vasquez ordered. “Everyone in the service module.
Hatches sealed.”

They gathered. Seven people in a space designed for four, floating close
enough to touch, close enough to hear each other breathe. The station’s bulk
surrounded them—equipment, supplies, experiments, years of work. All of
it vulnerable. All of it irreplaceable.

One minute.

“Tracking update,” Sharma said. Her voice was steady, professional,
betraying nothing. “Houston has revised their prediction. Debris altitude is
lower than initial estimate. Closest approach now projected at... seventy
meters.”

Seventy meters. Close enough to see. If there had been windows facing
the right direction. If there had been time to look.

“Moscow’s update?”
“They’re showing. .. ninety-three meters. Same direction.”

The predictions were converging. Both ground stations seeing the same
thing now, adjusting their models in real time as radar data accumulated.
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Closest approach.

No one spoke. No one moved. The station creaked—thermal expansion,
mechanical stress, the ordinary sounds of a structure that had never been
designed for this kind of tension.

Ten seconds. Twenty. Thirty.

7

“Miss,” Sharma said. “Tracking confirms miss. Closest approach was. ..’
She checked the numbers twice. “Eighty-one meters.”

Eighty-one meters. The length of a soccer field. In orbital terms, a near
collision. In human terms, survival.

Vasquez exhaled. Around her, six other people did the same.

“Both predictions were off,” Tanaka said quietly. “Houston said seventy,
Moscow said ninety-three. Actual was eighty-one.”

“The attitude change—"

“Probably didn’t matter. At eighty-one meters, we would have missed
anyway.” Tanaka looked at Vasquez. “But we didn’t know that. And you're
right that turning sideways didn’t make things worse.”

“It made things different.” Petrov’s voice was thoughtful. “Not better, not
worse. Different. A human choice, not a machine choice.”

“Houston is going to want an explanation.”

“They can have one. After we've documented everything.” Vasquez
pushed toward the communication station. “And after I tell them that their
prediction was wrong by eleven meters and Moscow’s was wrong by twelve.
The timing bias is real. Their own data proved it.”

The call to Houston was tense. The call to Moscow, afterward, was tenser.
Both ground stations defended their predictions. Both blamed the other’s
timing calibration. Neither acknowledged that the crew had made the right
call by refusing to trust either of them.

But the recordings would show what happened.

A crew faced with contradictory guidance. A crew informed that the
timing models were unreliable. A crew that chose to minimize risk through
human judgment instead of machine optimization.

And a crew that survived.
Within hours, the incident was being analyzed by every space agency
on Earth. The attitude-change maneuver—unorthodox, unprecedented,
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improvised—was dubbed the “Vasquez Protocol” by someone on social
media. The name stuck.

The French physicist Dubois, who had been coordinating with Nira on the
timing analysis, called it “the first rational response to irrational conditions.”
The Russian state media called it “American insubordination that endan-
gered Russian cosmonauts.” The Chinese commentary was more pointed:
“Proof that Western systems have failed to the point where crews must ignore
their own controllers.”

And in quiet rooms, in classified meetings, in the conversations that never
made it to public record, a different discussion was happening.

If the ISS crew could refuse to follow doctrine, who else could?
If uncertainty justified improvisation, where did that end?

If timing predictions couldn’t be trusted, what happened to all the auto-
mated systems that depended on them?

The Vasquez Protocol hadn’t solved anything. The debris was still out
there. The timing anomaly was still corrupting predictions. The cascade was
still building.

But something had shifted.

For the first time since the crisis began, humans had made a choice that
no algorithm could have generated. Not optimized. Not calculated. De-
cided—based on incomplete information, conflicting guidance, and the des-
perate creativity that only emerged when all the normal options were wrong.

Some people called it heroic.
Some called it reckless.
Some called it the beginning of the end of automated space operations.

And somewhere in the expanding cloud of debris, the future continued to
write itself in trajectories that no one could predict and no one could stop.

But for one moment, on one station, seven people had chosen their own
path.

That would have to be enough.

Until the next decision. The next debris. The next collision that was
always seventeen minutes away.
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The Vasquez Protocol became doctrine in thirty-six hours.

Not officially. Official doctrine took months, committees, review boards.
But the operational guidance that went out to every American asset in
orbit—military and civilian—included a new phrase: “cross-section mini-
mization as uncertainty mitigation option.”

Nira read the memo on her laptop, in the basement office that had become
her permanent station. The language was careful, hedged, bureaucratic. But
underneath the qualifications was a fundamental shift: crews and operators
were now authorized to improvise when predictions were uncertain.

The problem was defining “uncertain.”

“They’re going to get someone killed,” Marcus said. He was pacing—a
habit he’d developed over the past week, as if motion could outrun the
consequences of what they’d set in motion. “The protocol worked because
Vasquez had seventeen minutes, a human crew, and specific geometry. Some-
one’s going to try it with thirty seconds, an automated satellite, and a debris
tield coming from three directions at once.”

“The memo requires human authorization.”

“For military assets. The commercial operators are already adapting it on
their own.”

He pulled up a feed on his tablet. SpaceX had issued an internal update:
“Attitude-based collision mitigation approved for Starlink constellation. Au-
tomated implementation pending.”

“Automated implementation,” Nira repeated. “They’re going to program
satellites to rotate on their own when conjunctions are flagged.”

“Without human review. Because they can’t review four thousand satel-
lites manually.”

“So they’re copying the human judgment part without the human.”
“They’re copying the action without understanding why it worked.”

The operations center upstairs was managing the fallout. The ISS near-
miss had generated international attention—and international reaction. Nira
had seen the intelligence summaries. China’s state media was running
the collision as proof of “Western system collapse.” Russia was calling the
Vasquez Protocol “unauthorized deviation from agreed procedures” and

130



20: Truth Beyond Borders

demanding an investigation. Both nations were using the incident to justify
their timing schism.

And both were watching to see what happened next.

A knock at the door. The colonel—the one who had become their handler,
their protector, their jailer depending on the day.

“You're being reassigned,” she said without preamble. “Both of you.”
“To where?”

“Geneva. The International Telecommunication Union is convening an
emergency session on orbital timing standards. The French have requested
your presence as technical advisors.”

“Technical advisors.” Marcus stopped pacing. “We're scientists. We don’t
advise governments.”

“You do now. The temporal gradient model you developed is the only
framework anyone has for understanding why predictions are diverging.
The French want to propose it as the basis for a new international calibration
standard. You're going to help them.”

“ And if the standard doesn’t work?”

“Then you'll be there when it fails. Which might be useful.” The colonel
handed Nira a tablet with travel documents. “Flight leaves in four hours.
Pack light. You might be there for a while.”

Geneva. The neutral ground where international bodies pretended that
cooperation was possible. Where timing standards were supposed to be
technical matters, not political weapons.

“What's the actual goal?” Nira asked. “What do they want us to accom-
plish?”

“Officially? Build consensus around a shared temporal reference frame
that accounts for the altitude-dependent bias.”

“And unofficially?”

“Buy time. The schism is accelerating. China and Russia are building
separate conjunction catalogs based on their own timing regimes. In forty-
eight hours, their predictions and ours will be completely incompatible. We
won’t be able to coordinate debris avoidance because we won’t agree on
where debris is.”

“That’s insane.”
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“That’s sovereignty. Everyone gets to measure time their own way. And
everyone gets to die from the consequences their own way too.”

The colonel left. Nira and Marcus looked at each other.
“This is our fault,” he said quietly.
“This is physics. We just described it.”

“We described it in a way that made it political. Now everyone’s fighting
over whose version of time is correct, instead of accepting that no one’s
version is correct.”

“Would you rather we stayed silent?”

“I’d rather the universe made sense.” He grabbed his jacket. “Let’s go save
the world. Or watch it partition itself into incompatible realities. Whichever
happens first.”

The flight to Geneva was eight hours of reading briefing documents and
trying not to think about what was happening in orbit.

It was happening anyway.

FLASH TRAFFIC - PRIORITY NOAA-20 Weather Satellite - Status Update
Attitude adjustment executed per cross-section minimization protocol Re-
sult: Solar panel orientation suboptimal Power generation: 67% of nominal
Thermal regulation: Degraded Projected operational lifespan: Reduced by
18 months

Someone had applied the Vasquez Protocol to a weather satellite. Rotated
it to minimize debris cross-section. And in doing so, pointed the solar panels
away from optimal sun angle.

The satellite was alive. It was also crippled.

“First casualty of human improvisation,” Marcus said, reading the same
report. “The protocol assumes you can rotate back afterward. Automated
systems don’t always know when ‘afterward” is.”

“They saved it from debris.”

“They saved it from a predicted conjunction that might not have been
real. And now it’ll fail eighteen months early. Hundreds of millions of
dollars. Years of climate data. Gone because someone decided ‘minimize
cross-section” was safer than ‘trust the prediction.””

“Would you have made a different choice?”

“I don’t know. That’s the problem. No one knows anymore. The predic-
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tions aren’t reliable, the alternatives aren’t safe, and every decision creates
new problems.” He closed the report. “We’ve reached the part of the crisis
where there are no good options. Only trade-offs.”

The ITU session convened in a building that looked like it had been
designed to inspire confidence in international cooperation. High ceilings.
Natural light. Flags of a hundred nations arranged in careful equality.

The reality inside was less inspiring.

Three factions had formed before Nira and Marcus even arrived. The West-
ern bloc—US, EU, Japan, allies—advocating for a unified timing standard
based on the gradient model. The Sino-Russian bloc demanding “recognition
of temporal sovereignty” and rejection of “GPS-centric frameworks.” And a
growing group of non-aligned nations trying to figure out which side would
keep their satellites alive.

“Dr. Chandrasekaran. Dr. Chen.” The French delegation head, Dubois,
met them at the door. “Thank you for coming. I wish the circumstances were
better.”

“What’s the current state of discussions?”

“There are no discussions. There are positions.” Dubois led them through
a corridor toward the main chamber. “China has formally proposed that
all international debris tracking adopt Beidou timing as primary reference.
Russia supports it. The Americans are threatening to withdraw from data-
sharing agreements if the proposal advances.”

“And the gradient model?”

“Rejected by both sides. China says it validates Western interference with
satellite timing. Russia says it’s an attempt to impose a single reference
frame under the guise of science.” He paused at the chamber door. “They
understand the physics. They’re choosing to ignore it because the politics
rewards them more.”

“Then why are we here?”

“Because someone has to keep saying the truth, even when no one listens.
And because—" Dubois lowered his voice “—there is a faction within the
technical delegations that wants a solution. Not the diplomats. The engineers.
The people who actually operate the systems. They’re meeting separately,
unofficially. Tonight. I've arranged for you to join them.”

The official session was theater.
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Ambassador after ambassador took the floor, delivering prepared state-
ments that blamed other nations for the crisis while defending their own
responses. China accused the United States of “weaponizing temporal
infrastructure.” The US accused China of “endangering global commons
through unilateral action.” Russia demanded compensation for satellites lost
to “Western-induced timing corruption.”

No one mentioned the physics. No one acknowledged that the anomaly
was natural, universal, affecting everyone equally. The joint statement from
France and the US—the one that had tried to establish scientific truth—was
treated as just another piece of propaganda.

“Truth doesn’t stabilize anything,” Marcus whispered to Nira. “It just
becomes ammunition.”

The unofficial meeting was different.

Twelve engineers from eight countries, gathered in a conference room
with the flags removed. Japanese, Indian, Brazilian, Nigerian, German,
Australian. Technical people who had spent their careers making orbital
systems work and were watching those systems tear themselves apart.

“The gradient model,” said the Japanese delegate—Dr. Kenji Yamamoto,
who ran JAXA’s conjunction assessment program. “We’ve validated it inde-
pendently. The altitude correlation is real. Our predictions have been biased
for months.”

“Ours too,” said the Indian representative. “We’ve been seeing the diver-
gence since before the crisis. We thought it was calibration error.”

“It is calibration error,” Nira said. “Just not the kind you can fix. The
timing systems are measuring different versions of reality. You can’t calibrate
your way to a single truth when there isn’t one.”

“Then what do we do?”

Marcus pulled up the gradient diagram—the one that had started every-
thing, refined through weeks of crisis and collision. “You stop pretending
predictions are precise. You build uncertainty bounds into every conjunc-
tion assessment. You design systems that can handle ambiguity instead of
optimizing through it.”

“That’s not how our automation works.”

“Then your automation is going to keep killing satellites. And eventually
people.”
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The room was quiet. These were engineers. They understood systems.
They understood failure modes. And they understood that Marcus was
right.

“The Vasquez Protocol,” Yamamoto said slowly. “It worked because
the crew accepted uncertainty. They didn’t try to optimize. They tried to
survive.”

“And now everyone’s trying to copy it,” Nira said. “Without understand-
ing what made it work. SpaceX is automating attitude changes. NASA is
building it into procedures. Someone already crippled a weather satellite
trying to implement it without human judgment.”

“We heard. NOAA-20.”

“That’s the first. There will be more. Human improvisation works when
humans are improvising. When you automate improvisation, you just get a
different kind of optimization—one that’s even less predictable.”

The German engineer—Hoffmann, from ESA—leaned forward. “What
would a real solution look like? Not politically. Technically.”

“Shared uncertainty,” Marcus said. “Every conjunction assessment in-
cludes confidence bounds based on the timing bias. High uncertainty means
hold, don’t maneuver. Low uncertainty means the prediction might be
trustworthy. You stop treating every alert as equally real.”

“The problem is defining ‘high” and ‘low.” Different nations will draw the
line differently.”

“Then you make the uncertainty visible. Publish it. Let operators see
exactly how confident each prediction is. Some will be conservative, some
will be aggressive. But at least the decisions will be informed.”

“That requires sharing data.”

IIYeS 77

“Which requires trusting each other.”

IIYeS 144

Another silence. Trust was the scarcest resource in the room.

“There’s something else,” Nira said. “Something the diplomats aren’t
talking about. The schism isn’t just political. It’s becoming operational.”

She pulled up the conjunction catalog—the list of predicted close ap-
proaches that every space agency used to coordinate debris avoidance. Ex-

135



20: Truth Beyond Borders

cept now there were three catalogs. American. Russian. Chinese. Each based
on different timing references. Each showing different predictions for the
same debris.

“These are tomorrow’s conjunction alerts,” she said. “US catalog shows
847 events. Russian catalog shows 912. Chinese catalog shows 779. There’s a
23 percent disagreement on which conjunctions are real.”

“Some of that is sensor coverage—"

“Some. Not all. The timing divergence accounts for at least half the
disagreement. And it’s getting worse. Every hour, the predictions drift
further apart.” She highlighted a specific entry. “This one. A Russian satellite
and a piece of American debris. US catalog says probability is 0.4 percent.
Russian catalog says 8.2 percent. We can’t even agree on whether this is a
crisis or a non-event.”

“What happens when they disagree about responsibility?”

“Already happening.” Nira pulled up an incident report from six hours
ago. “Chinese telecommunications satellite ChinaSat-18. Suffered debris
impact. Minor damage. China is claiming the debris was from a SpaceX
collision event. SpaceX says their tracking shows no debris in that trajec-
tory. Both are probably wrong because both are working from corrupted
predictions.”

“And if it had been catastrophic?”

“Then we’d be having a very different conversation. One with lawyers.
And maybe weapons.”

The meeting ended without resolution. There was no resolution to offer.
The engineers understood the problem. They couldn’t solve it because the
problem wasn’t technical—it was institutional. Nations didn’t trust each
other. Systems were designed not to share. The gradient model was correct,
but correctness didn’t matter when politics rewarded denial.

Nira and Marcus walked back to their hotel through Geneva’s quiet streets.
The city was beautiful, indifferent to the crisis unfolding above it. Lights
reflected on the lake. Restaurants served dinner. People lived their lives.

“The cascade is accelerating,” Marcus said. “Every collision creates more
debris. Every debris fragment creates more conjunction alerts. Every alert
creates more responses that might be wrong. We’re past the point where
anyone can stop it.”
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“Someone will try.”

“Someone will make it worse.” He stopped walking. “The SpaceX automa-
tion. The attitude-change protocol. They're rolling it out tonight. Across the
entire constellation.”

“Tsaw.”

“Four thousand satellites, all authorized to rotate themselves when they
detect an uncertain conjunction. Without human review. Without coordina-
tion with anyone else.”

“They’re trying to protect their assets.”

“They’re going to create a cascade within a cascade. When one satellite
rotates, it changes its trajectory slightly. The satellites around it see that
change and flag new conjunctions. They rotate. The satellites around them
rotate. It’s going to ripple through the whole constellation.”

Nira’s phone buzzed. An alert from the operations center.

FLASH TRAFFIC - URGENT Starlink Constellation Event Multiple simul-
taneous attitude changes detected Satellites affected: 1,247 (and counting)
Conjunction alerts generated: 3,891 (and counting) Assessment: Cascade
behavior - automated cross-section protocol triggering chain reaction

She showed Marcus the screen.
He didn’t say anything. He didn’t need to.

The Vasquez Protocol had been copied. Automated. Deployed at scale.
And it was doing exactly what he’d predicted—turning a survival tactic into
a systemic failure mode.

Four thousand satellites, rotating in response to each other, generating
thousands of new alerts, triggering thousands of new rotations. The con-
stellation was eating itself. Not from debris impacts, but from defensive
reactions to predicted impacts that might not exist.

“How long before they lose control?”

“Define ‘control.”” Marcus started walking again. “The automation is
doing what they programmed it to do. It’s just doing it faster than they
expected. By morning, half the constellation might be in uncoordinated
attitude states. They’ll lose communication with some. Lose power on
others. Lose station-keeping on a few dozen.”

“And then?”
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“And then those satellites become debris. Which creates more conjunc-
tions. Which triggers more responses from the satellites that are still func-
tioning.”

The phone buzzed again. Another alert.

FLASH TRAFFIC - CRITICAL USSPACECOM Assessment Debris envi-
ronment projection (24 hours) Current fragments tracked: 8,400+ Projected
fragments (new collision events): 2,100 - 4,700 Assessment: Kessler threshold
approach - recommend immediate operational review

Kessler syndrome. The cascading collision scenario that space agencies
had warned about for decades. The point where debris generates more
debris faster than it can decay, making orbital space permanently unusable.

They weren’t there yet.
But they could see it from here.

Nira looked up at the sky—clear, stars visible despite the city lights.
Somewhere up there, thousands of satellites were spinning, calculating,
responding to threats real and phantom. The systems were trying to survive.
The systems were making survival impossible.

“We gave them a tool,” she said. “The gradient model. The uncertainty
framework. They used it to justify more automation, not less.”

“That’s what systems do. They absorb new information and optimize
harder. They can’t not optimize. It's what they’re built for.”

“Then how do we stop them?”
Marcus was quiet for a long moment. When he spoke, his voice was tired.

“We don’t. We're past that. The only question now is what survives when
the optimization runs out of things to destroy.”

The phone kept buzzing. More alerts. More cascades. More systems
responding to other systems responding to predictions that no one could
trust.

Above Geneva, the constellation continued its dance—rotating, adjusting,
generating new crises faster than humans could understand them.

The Vasquez Protocol had shown that humans could improvise when
automation failed.

The Starlink cascade was showing that automation could copy improvisa-
tion and make it worse.
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And somewhere in the expanding chaos, the future of orbital space was
being decided—not by choice, but by the accumulated weight of a thousand
optimizations that had nowhere left to go except collapse.

Tomorrow there would be more meetings. More technical discussions.
More attempts to build consensus in a world that had partitioned itself into
incompatible versions of time.

Tonight, Nira watched the stars and wondered how many of them were
already falling.

21: The Cascade Is Alive
By morning, 847 Starlink satellites had gone dark.

Nira watched the numbers climb on the operations feed from Geneva,
each loss a red marker on the constellation map. The mechanism was brutally
simple: attitude changes for debris avoidance had pointed solar panels away
from the sun. Batteries depleted. Heaters failed. Electronics froze. Communi-
cation links dropped. Without communication, the satellites couldn’t receive
commands to reorient. Without reorientation, they couldn’t recharge. With-
out charge, they became 260-kilogram chunks of dead metal in unpredictable
orbits.

And without station-keeping burns, they started to drift.

“The decay rate is accelerating,” Marcus said. He was running projections
on his laptop, the gradient model repurposed for a new kind of catastrophe.
“Low-altitude satellites are dropping faster than predicted. The attitude
changes disrupted their drag profiles. Some are losing two kilometers of
altitude per day instead of the normal hundred meters.”

“How long before they start hitting things?”

“They’re already hitting things.” He pulled up a collision report. “SL-2847
and SL-3156. Both dark. Both drifting. They intersected four hours ago. No
telemetry, so we don’t know if it was a direct impact or a near-miss. But the
tracking shows new fragments in that orbital band.”

A third Starlink-on-Starlink collision. Or maybe just a close approach that
scattered debris from one tumbling satellite. It didn’t matter. The result was
the same: more fragments, more conjunction predictions, more responses
from the satellites that were still alive.

The cascade had become self-sustaining.
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Not because debris was hitting debris fast enough to create runaway
growth—that was the classic Kessler scenario, still hours or days away.
This was different. This was a constellation destroying itself through de-
fensive reactions. Each attitude change creating new risks for neighboring
satellites. Each risk triggering new attitude changes. The automation op-
timizing toward collapse because it couldn’t distinguish protection from
self-destruction.

Dubois arrived at their hotel room with coffee and worse news.

“SpaceX is considering a constellation-wide safe mode,” he said. “All
satellites to minimum power, fixed orientation, no autonomous responses. It
would stop the cascade.”

“Then why haven’t they done it?”

“Because it would also stop the service. Forty million subscribers. Two
billion dollars in monthly revenue. And if they go dark, their competitors
don’t. OneWeb and Amazon’s constellation keep operating, keep serving
customers, keep taking market share.”

“While Starlink tears itself apart.”

“While Starlink tears itself apart. Yes.” Dubois sat heavily. “The board
is meeting in three hours. They want a technical assessment that tells them
what they want to hear.”

“Which is?”
“That the cascade will stabilize on its own. That they can ride it out. That
the losses are acceptable.”

“The losses aren’t acceptable,” Marcus said. “At the current rate, they’ll
lose two thousand satellites by end of week. The debris they generate will
threaten everything else in low Earth orbit. Including the ISS. Including GPS.
Including every weather satellite that tells farmers when to plant and pilots
when to land.”

“I know. They know. They’re looking for a number that makes it someone
else’s problem.”

Nira stood and walked to the window. Geneva spread below, morning
light on the lake, the Alps in the distance. A world that still functioned
because systems worked. Systems that were breaking.

“What if we gave them a different number?” she said.
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“What do you mean?”

“The cascade is happening because their automation can’t distinguish real
conjunctions from phantom ones. The timing bias corrupts the predictions,
so everything looks like a threat. But we have the gradient model. We can
estimate which altitude bands have the worst bias, which predictions are
least trustworthy.”

“We’ve been through this. They won’t implement uncertainty-based
filtering.”

“Not filtering. Zoning.” She turned back to face them. “We define altitude
bands where the timing bias is worst. Everything in those bands goes to safe
mode. Everything outside stays operational. They lose some satellites, save
others, and stop feeding the cascade where it’s most unstable.”

Marcus was already running calculations. “The worst bias is between 400
and 450 kilometers. That’s where the gradient is steepest. If they shut down
operations in that band...”

7

“They lose about 1,100 satellites. But the remaining 3,000 might survive.”
“Might.”
“Better than definitely losing all of them.”

Dubois was on his phone, speaking rapid French. He hung up and looked
at them. “The French delegation can propose it as an international technical
recommendation. That gives SpaceX political cover—they’re complying with
expert guidance, not surrendering to market pressure.”

“Will the board accept it?”
“I don’t know. But it’s better than telling them to shut everything down.”

4

The next three hours were a blur of technical documentation, diplomatic
coordination, and corporate negotiation. Nira drafted the zoning framework.
Marcus calculated the altitude thresholds. Dubois worked the political
channels, getting buy-in from ESA, JAXA, and reluctantly, NASA.

China and Russia refused to participate. Their timing regimes were
sovereign. Their conjunction catalogs were independent. They would not
recognize any Western-developed framework, even one designed to stop a
cascade that threatened everyone.

“They’re going to let it burn,” Marcus said. “Because acknowledging the
solution means acknowledging the problem.”
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“They’re going to let it burn because they think they can survive it,”
Nira said. “Their constellations are smaller, higher altitude, less affected. If
Starlink collapses, they inherit the market.”

“Along with an orbital environment full of debris.”

“They’re betting they can manage the debris better than the competition.”

4

At 14:00 UTC, SpaceX announced a “partial operational restructuring.’
The language was corporate, bloodless. The reality was 1,247 satellites
entering safe mode, their attitude control disabled, their orbits allowed to
decay naturally. Controlled sacrifice to save the rest.

The cascade slowed.
But it didn’t stop.

The satellites already drifting continued to drift. The debris already
generated continued to spread. And in the altitude band that remained
operational, the automation kept responding to predictions it couldn’t trust.

“We bought them time,” Nira said. “Maybe a week. Maybe less.”
“Time for what?”

“I don’t know. Something we haven’t thought of yet.”

The Earth-side consequences arrived faster than anyone expected.

NOAA-20’s degraded power had forced a reduced observation schedule.
The satellite that tracked hurricanes, monitored floods, and fed data to every
weather model on Earth was operating at 60 percent capacity. The National
Hurricane Center issued an advisory: forecasting accuracy degraded. Margin
of error increased. Evacuations might come later than optimal.

It was the wrong week for degraded forecasting.

A tropical system was building in the Gulf. Category unknown—the
satellite data was too sparse to refine the models. Coastal communities from
Texas to Florida were watching and waiting, unsure whether to prepare for
a tropical storm or flee from a major hurricane.

“They’re flying blind,” Marcus said, reading the NHC bulletin. “The
models are diverging because they don’t have enough input data. One
shows a Category 2 making landfall at Galveston. Another shows a Category
4 hitting New Orleans. They can’t tell the difference.”

“Because we broke their satellite.”

“Because someone applied the Vasquez Protocol to a satellite that wasn’t
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designed for it. And now millions of people don’t know if they should leave
their homes.”

The Starlink outages were hitting users too. Forty million subscribers,
suddenly reduced to thirty-two million as satellites went dark or degraded.
Service interruptions in rural areas, maritime routes, aviation corridors. The
backup systems worked—for now—but the redundancy margins were gone.
One more cascade, one more mass failure, and critical links would drop.

Financial markets responded. Not panic—not yet—but the instruments
that depended on precise timing were showing strain. High-frequency
trading algorithms, calibrated to microseconds, were generating more errors.
GPS-synchronized transactions were being flagged for review. The plumbing
of global finance, invisible when it worked, was becoming visible because it
wasn’t.

“This is what I was afraid of,” Marcus said. “The timing infrastructure
underlies everything. You can’t break it in space without breaking it on the
ground.”

The geopolitical response came at 17:23 UTC.

FLASH TRAFFIC - CRITICAL Russian Federation Ministry of Defense
Announcement of “Sovereign Orbital Demonstration” ASAT interceptor test
scheduled 48 hours Target: Defunct Russian satellite, Cosmos-2551 Stated
purpose: “Validation of space defense capabilities” Assessment: Debris
generation intentional - denial of orbital band

Russia was going to shoot down one of their own satellites. Deliberately.
In an orbital band already crowded with debris.

“They’re not testing a weapon,” Nira said. “They’re poisoning the well.”

“Same thing.” Dubois had gone pale. “If they generate debris in a critical
band, they deny that band to everyone. The Americans can’t use it, the
Europeans can’t use it, the commercial operators can’t use it. Mutually
assured orbital destruction.”

“Can they be stopped?”

“Diplomatically? No. The test is in their sovereign territory—well, their
sovereign orbital space. International law has no enforcement mechanism
for this.”

“So they do it, generate thousands of fragments, and the cascade we just
slowed becomes unstoppable.”
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“That’s the theory they're testing. Yes.”

Marcus was staring at the tracking data. “Cosmos-2551 is at 480 kilometers.
Right above the band we just cleared. If they hit it there, the debris will
spread downward over weeks. Every satellite in low Earth orbit will be
threatened.”

“Including theirs.”

“They don’t care. They think they can ride it out. Or they think the
damage to their adversaries is worth the cost.” He looked up. “This is what
happens when you can’t agree on what'’s real. Everyone starts acting on their
own version of reality, and the versions become incompatible.”

Nira felt something crystallize. The whole crisis—the timing anomaly, the
predictions, the cascades, the schism—it all came down to this. Systems that
couldn’t agree on where things were or when things would happen. Nations
that couldn’t agree on what was true. And now a deliberate act to make
agreement impossible forever.

“We need to stop them,” she said.
“How?”

“I don’t know. But we have forty-eight hours. That’s enough time to try
something.”

She reached for her phone. Then stopped.
An alert was flashing on the operations feed. Not Russia. Not Starlink.

CONJUNCTION ALERT - CRITICAL Object 1: SL-2847 (Starlink,
dark/drifting) Object 2: GPS IIF-12 TCA: 23:47 UTC (6 hours 24 min-
utes) Probability: 0.23 Assessment: GPS satellite cannot maneuver - no
conjunction avoidance capability Action: NONE AVAILABLE

A dead Starlink satellite was on collision course with a GPS satellite.

GPS IIF-12. One of thirty-one satellites that provided positioning and
timing to billions of people. The satellite couldn’t maneuver—it wasn't
designed for it. The Starlink couldn’t maneuver—it was dead.

Twenty-three percent probability of impact in six hours.
And nothing anyone could do.

“That’s the ballgame,” Marcus said quietly. “If they hit, we lose GPS
timing for a quarter of the northern hemisphere. Financial systems, power
grids, cell networks—everything that syncs to GPS goes unstable.”
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“ And the debris?”

“GPS orbit is much higher—20,000 kilometers. Debris there doesn’t cas-
cade the same way. But it does persist. For centuries. Any satellite that
passes through that band afterward is at risk.”

Dubois was already on his phone, alerting the French delegation. Nira
watched the conjunction timer tick down. Six hours, twenty-three minutes.

In six hours, they would know if the cascade had reached escape velocity.

If it had, nothing would stop it. Not the zoning framework. Not safe
modes. Not international cooperation. The debris would spread, the predic-
tions would diverge, the systems would keep responding until there was
nothing left to protect.

She thought about the tropical storm, the millions of people waiting
for forecasts that weren’t coming. She thought about the traders staring
at screens full of errors, the pilots recalculating routes, the farmers who
wouldn’t know when to plant.

She thought about the ISS crew, floating in their tin can, waiting for the
next conjunction that might or might not be real.

And she thought about what Marcus had said, weeks ago, when this
started: the system is doing exactly what it was designed to do.

The GPS satellite couldn’t dodge. The Starlink couldn’t wake up. The
Russian ASAT was fueled and waiting.

In six hours, the window would close.

Whatever came next, they would face it in a world where the systems had
stopped working and no one had built anything to replace them.

Nira picked up the phone.

Forty-eight hours before the Russian test. Six hours before the GPS con-
junction. Somewhere in between, there might be a choice that mattered.

She was going to find it.
Or watch the sky fall trying.

22: Salvation Is Treason

Four hours, seventeen minutes.

Nira stood in the back of the ESA tracking facility outside Geneva, watch-
ing the conjunction clock count down on a screen the size of a wall. The
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room was chaos with a pulse—controllers at stations, phones ringing, data
feeds scrolling, everyone moving with the desperate energy of people who
knew they were running out of time.

The dead Starlink was a ghost. SL-2847, last telemetry received thirty-one
hours ago, tumbling through an orbit that no longer matched its station-
keeping parameters. They could see it on radar—a bright return against
the dark—but they couldn’t talk to it, couldn’t wake it, couldn’t tell it to do
anything.

GPS IIF-12 was worse. The satellite could hear commands. It could exe-
cute burns. But the fuel reserves were designed for minor orbit maintenance,
not emergency avoidance. The maneuver authority was limited to 0.3 meters
per second, barely enough to nudge its position over days. To dodge debris
in four hours, it would need ten times that.

And even if it could maneuver, the timing schism made the prediction
unreliable. The US catalog showed a 23 percent collision probability. The ESA
model, recalculated with the gradient adjustment, showed 31 percent. The
Russian catalog—the one they were no longer supposed to access—showed
18 percent.

Three numbers. Three realities. No way to know which one was true.

“The uncertainty is killing us,” Marcus said. He was at a workstation,
trying to reconcile the tracking data. “If we knew the conjunction was real,
we could justity the maneuver risk. If we knew it was a phantom, we could
hold. But we don’t know anything.”

“We know the Starlink is tumbling,” Nira said. “That changes its cross-
section constantly. The collision probability isn’t a number—it’s a range.”

“Which makes it worse. The GPS satellite could maneuver into the debris
instead of away from it. Or the debris could rotate into a configuration that
misses entirely. Or—"

“Or we sit here and watch.”
“That’s what we’re doing.”

A commotion near the primary tracking station. One of the controllers
was waving at the main screen. “New radar return. Fragment cluster, same
orbital band.”

The display updated. Three new objects, small, tumbling. Debris from
something. Maybe the Starlink, shedding components as it spun. Maybe
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something else that had already collided with something else.
The conjunction prediction recalculated.
27 percent.
“It's getting worse,” Marcus said.
“It was always going to get worse.”
Three hours, forty-one minutes.

The US Air Force liaison arrived with news that wasn’t news. GPS Pro-
gram Office had evaluated the maneuver option. Risk assessment: unaccept-
able. The satellite would remain on station. If the conjunction occurred, they
would assess damage and implement contingency operations.

Contingency operations. The phrase that meant “we’ve given up and
we’re planning for failure.”

“They’re not even going to try,” Nira said.

“They can’t try,” the liaison replied. His name was Major Williams, and he
had the exhausted look of someone who had been explaining the impossible
for too long. “The maneuver authority isn’t sufficient. If we burn everything
we have, we shift the orbit by maybe two hundred meters over the next four
hours. The uncertainty in the prediction is larger than that. We could move
into the debris path instead of out of it.”

“So we do nothing.”

“We do nothing to the satellite. We're activating ground-based timing
holdover across the affected sectors. If GPS IIF-12 goes dark, the ground
infrastructure can maintain synchronization for approximately four hours
using atomic clocks. That buys time for the other satellites to adjust cover-
age.”

“Four hours.”

“It’s what we have.”

Timing holdover. The backup system for when space-based timing failed.
Atomic clocks on the ground, counting seconds without satellite input, drift-
ing slowly out of sync with each other. Four hours was optimistic. In practice,
the drift would start causing problems within ninety minutes.

“What about the financial systems? The power grids?”
“Alerts have been issued. The New York Stock Exchange is evaluating
a precautionary trading halt. NERC has notified grid operators to monitor
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phase synchronization. Cell carriers are pre-positioning backup timing
sources.”

“You're preparing for impact.”
“We’re preparing for all outcomes.”
The distinction felt meaning]less.
Two hours, fifty-three minutes.

Dubois found her in the corridor, staring at her phone. The French physi-
cist looked as worn as everyone else, but there was something in his expres-
sion—a calculation, a decision being made.

“There might be a way,” he said.
“To do what?”

“To tighten the prediction. Make it reliable enough to act on.” He glanced
around, then lowered his voice. “The timing schism is the problem. Three
catalogs, three predictions, three realities. But the underlying data—the
radar returns, the optical tracking, the telemetry—that’s all real. It’s the
timestamp processing that diverges.”

“We’ve been through this. The nations won’t share data across timing
regimes.”

“The nations won’t. But the stations might.”
Nira looked at him. “What are you suggesting?”

“A truth window. Sixty minutes where all tracking stations—American,
European, Russian, Chinese—feed raw data to a single processing node.
No timestamp correction, no regime adjustment. Just the observations,
synchronized to a single atomic reference.”

“You'd need every major space-tracking nation to cooperate. In the next
two hours.”

“I’d need the technical operators to cooperate. The people who run the
stations, not the people who run the governments.” Dubois pulled up a
contact list on his phone. “I know most of them. We’ve worked together for
decades, before the politics made it impossible. If I call them directly—"

“You'd be bypassing your government. And theirs.”
/IYeS.,’

“That’s—" Nira stopped. She wasn’t sure what it was. Treason? Insubor-
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dination? Desperate genius?

“It's a violation of sovereignty protocols. It’s probably illegal under a
dozen international agreements. And it might give us a prediction accurate
enough to save a satellite worth three hundred million dollars and the timing
infrastructure for a quarter of the planet.”

“What do you need from me?”

“Access to the US Space Surveillance Network feed. Raw data, not pro-
cessed. I can get Europe, Japan, Australia. I might be able to get India and
Brazil. But without the American stations, there’s a gap in coverage that
makes the prediction useless.”

“T don’t have that access.”

“No. But you know people who do. And you have credentials that still
work in systems they haven’t thought to revoke.”

The analyst credentials. The ones that had let her flag the original anomaly.
The ones that connected to the same networks that had turned her observa-
tion into a crisis.

“If I do this—if I pull that data and send it to an unauthorized recipient—"

“Then you’ve committed a federal crime. Unauthorized disclosure of
classified national security information. Probably espionage, depending on
who prosecutes.”

“And if I don’t?”

“Then we watch the clock run out and hope the twenty-three percent
doesn’t hit.”

Two hours, nineteen minutes.
Nira made the call.

Not to the Air Force. Not to the colonel who had been her handler. To a
systems administrator she’d worked with years ago, before everything went
wrong. Someone who owed her a favor and might still believe in the mission
more than the rules.

“Janet. I need a data feed. Real-time, unprocessed. The SSN tracking for
objects in the GPS orbital band.”

A pause. “Nira, I can’t—"
“I know what I'm asking. I know what it costs. But there’s a conjunction

in two hours that might take out GPS timing for the eastern seaboard, and
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the only way to tighten the prediction enough to act is to combine tracking
data across all the major networks. The French have a node set up. If we can
get them the American data—"

“You're asking me to send classified surveillance data to a foreign govern-
ment.”

“I'm asking you to send tracking observations to a physicist who's trying
to prevent a collision. The observations themselves aren’t classified—the
processing is. We're bypassing the processing.”

“That’s not how the lawyers will see it.”
“The lawyers aren’t watching a countdown clock.”
Another pause. Longer this time.

“I can give you a sixty-minute window. After that, the access logs flag
and I'll have to explain why I didn’t stop you.”

“Sixty minutes is enough.”
“Nira. .. if this goes wrong—"
“Then it goes wrong. But at least we tried.”

The data feed connected. Raw observations, streaming from stations
across the United States, feeding into Dubois’s coordination node. Numbers
and timestamps and radar returns, the raw material of reality before politics
twisted it into separate truths.

One hour, forty-seven minutes.
The truth window opened.

Data from six nations, flowing into a single processor. American stations,
European stations, a Japanese optical telescope, an Australian radar installa-
tion, and—unexpectedly—a feed from India that someone had convinced to
join. No Russian data. No Chinese data. But enough coverage to reduce the
uncertainty.

“Running the fusion now,” Dubois said. His hands were shaking. “This
will take a few minutes.”

The conjunction clock kept counting. The GPS satellite kept drifting
toward a tumbling piece of dead metal. The world kept turning beneath
them, oblivious to what was happening overhead.

In New York, trading algorithms were throwing errors. The timing drift
wasn’t large enough to halt transactions, but it was large enough to flag
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them. Review queues were building. Human traders were being pulled in to
adjudicate what machines couldn’t resolve.

In Houston, the power grid was showing phase warnings. The generators
that supplied electricity to millions of homes were designed to synchronize
their alternating current to within fractions of a degree. GPS timing kept
them aligned. Without it, the phases would drift, creating oscillations that
could cascade into blackouts.

In a thousand cell towers across the eastern states, backup timing systems
were activating. Handoffs between towers would become less reliable. Calls
would drop. Data would lag. The invisible infrastructure that connected
everyone would start to fray.

And in Geneva, a French physicist and an American analyst waited for
numbers that might already be too late.

“Got it.” Dubois looked up from his screen. “The fused prediction. Single
reference frame, all available data.”

/IAnd?//
“Collision probability is... 4.7 percent.”
Nira stared at him. “That’s lower than any of the individual predictions.”

“Because the individual predictions were all biased by the timing schism.
Each network was introducing systematic errors in opposite directions.
When you combine them—cancel out the biases—you get closer to real-

. 144

1ty.
“Four point seven percent. That’s low enough to hold.”

“That’s low enough to decide.” Dubois was already sending the result
to the American liaison, to the GPS Program Office, to anyone who might
act on it. “If they trust this number, they don’t have to maneuver. The GPS
satellite survives without burning fuel it doesn’t have.”

“If they trust it.”
“That’s always the question.”
One hour, twelve minutes.

The decision came down from somewhere high enough that Nira never
learned who made it. The GPS Program Office accepted the fused prediction.
The satellite would hold.

Now they could only watch.
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The final hour was the longest of Nira’'s life.

The Starlink tumbled closer, its rotation creating a flickering radar return
that made the trackers update their estimates every few seconds. The GPS
satellite sat in its orbit, passive, vulnerable, waiting for physics to decide its
fate.

At thirty minutes to closest approach, a new alert appeared on the dis-
plays.

RUSSIAN MINISTRY OF DEFENSE - OFFICIAL ASAT Test: Cosmos-2551
Intercept Launch Window: 22 hours 30 minutes NOTAM Issued: Debris
Hazard Zone, 460-520 km altitude band Status: Interceptor fueled, launch
pad ready “Russia will demonstrate sovereign capability to defend national
orbital assets”

The clock was real now. Not a threat. Not a posture. A fueled missile on
a pad, pointed at the sky, ready to create the debris event that would make
everything worse.

Twenty-two hours to stop it. Or to accept it.
But first—
Closest approach.

The numbers stopped jumping. The tracking feeds aligned. For one long
moment, everyone in the room held their breath.

Miss distance: 147 meters.

The GPS satellite was safe. The Starlink tumbled past, close enough to see
if there had been windows, far enough to avoid contact. The fused prediction
had been right—the conjunction was real, but the collision probability had
been inflated by the timing schism.

For about ten seconds, there was relief.
Then the operations feed updated.

TRACKING ALERT Fragment generation detected Source: SL-2847 (tum-
bling Starlink) Cause: Structural failure during close approach (thermal
stress / rotation rate) Fragments tracked: 23 (preliminary) Altitude: 20,200

km (GPS orbital band)

The Starlink hadn’t collided. But the stress of its rotation—accelerated
by the thermal cycling of passing through Earth’s shadow—had finally
exceeded the structural limits. The satellite had come apart. Not from
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impact. From the accumulated damage of tumbling uncontrolled through
the void.

Twenty-three new fragments. In the GPS orbital band. Where debris
persisted for centuries.

“It wasn’t a collision,” Marcus said slowly. “But it might as well have
been.”

“The debris is in a stable orbit. It's not going to decay.”

“No. It's going to stay there. And every GPS satellite that passes through
that band will be at risk. Forever.”

The room was quiet. They had saved the satellite. They had proven the
truth window worked. And it hadn’t mattered, because the cascade had
found another way to make things worse.

Nira looked at the ASAT announcement on her screen. Twenty-two hours.
A missile waiting to launch. Thousands more fragments waiting to spread.

She thought about what she’d done to get the tracking data. The crime
she’d committed. The trust she’d violated. It had worked—the fused predic-
tion had been right, the satellite had survived.

But now Russia was going to fill that same orbital band with debris
intentionally. Everything she’d risked, everything they’d proven, and it
wouldn’t matter if someone decided to poison the sky anyway.

Her phone buzzed. A message from a blocked number.
The data fusion worked. We could do it again. Larger scale. If you're willing.

She didn’t recognize the sender. Didn’t need to. There were only so many
people who knew what she’d done, and only one of them would be reaching
out through unofficial channels.

Another crime. Bigger this time. Coordinating with foreign nationals to
share classified surveillance data. Maybe trying to stop an ASAT test through
means that no government would authorize.

Definitely treason, if she got caught.

She looked at the debris cloud expanding on the display. Twenty-three
fragments, spreading slowly into new orbits. In a few weeks, they’d be a
permanent feature of the space environment. In a few years, they’d threaten
dozens of satellites.

And in twenty-two hours, Russia was going to add thousands more.
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Nira typed her reply.
Tell me what you need.
She hit send.

The line was crossed. Whatever came next, there was no going back.
23: Going Public

Eighteen hours to launch.

The interceptor was on the pad at Plesetsk. Satellite imagery showed the
tueling arms retracted, the service tower clear. Final checks. The missile
was ready. Russia’s Ministry of Defense had issued a second statement:
“Sovereign demonstration will proceed as scheduled. No external interfer-
ence will be tolerated.”

A train leaving the station. No brakes.

Nira sat in a café three blocks from the ESA facility, her laptop open to an
encrypted channel she’d never used before. The message that had arrived
on her phone had included instructions: a Tor address, a verification code, a
time window.

The sender was waiting.
You showed up. Good.
Nira typed carefully. Who are you?

Someone who ran the same numbers you did. Someone who watched the same
systems fail. Someone who decided that rules written for peacetime don’t apply when
the peace is already broken.

That’s not a name.

A pause. Then: Alexei Volkov. Roscosmos tracking division, Vostochny facility.
Former. I was reassigned when I questioned the timing calibration protocols. Now I
question other things.

A Russian. A tracking operator who had seen the anomaly from the other
side. Who had watched his own systems corrupt their predictions and had
been punished for noticing.

Why contact me?

Because you built a truth window. Because it worked. Because in eighteen hours,
my government is going to fill the sky with debris that makes everything worse, and
the only way to stop them is to prove—with data they cannot deny—exactly how
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bad it will be.
You want to scale the fusion.

[ want to build a shadow catalog. Not a one-hour window. A permanent, parallel
conjunction assessment that combines data from every major tracking network,
synchronized to a neutral reference frame. Something that shows the truth regardless
of which government is lying.

Nira stared at the screen. A shadow catalog. A hidden layer of reality that
existed outside the timing schism, maintained by people who had decided
their governments couldn’t be trusted.

It was exactly what she would have proposed if she’d thought anyone
would listen.

How many people are involved?

Twelve so far. Operators from six nations. We've been building the infrastructure
for months, ever since the timing deviations became impossible to ignore. But we
couldn’t make it work. The synchronization was too hard. Then you solved it.

I didn’t solve it. I borrowed a reference frame and got lucky.

You demonstrated proof of concept. That’s enough. We have the stations, the
bandwidth, the expertise. What we needed was someone who understood the physics
well enough to design the fusion algorithm. Your colleague’s gradient model—that’s
the key.

Marcus. His hypothesis, refined through weeks of crisis, was now the
foundation for something he’d never imagined.

What do you want me to do?

Join us. Help us scale the window to a continuous feed. And when we have
enough data, we publish. Not through governments. Not through agencies. Through
every news outlet, every scientific journal, every channel we can reach. We show the
world exactly what the ASAT debris will do. The cascade projections. The Kessler
timeline. The specific satellites that will be destroyed and when.

That won'’t stop the launch.

No. But it might stop the next one. And the one after that. If we can make
the consequences undeniable, we create political pressure that no government can
ignore.

Unless they decide to ignore it anyway.

Then at least we tried. And at least the truth existed somewhere, even if no one
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acted on it.

Nira thought about the GPS near-miss. The fused prediction that had
been right when all the individual predictions were wrong. The twenty-three
fragments now drifting through the orbital band, a permanent scar from a
satellite that had died without anyone touching it.

What about stopping this launch? Not the next one. This one.
A longer pause.

There might be a way. The launch window is calculated based on the predicted
conjunction geometry. If we can show that the predicted impact point is wrong—that
the debris will spread into a different band than Russia claims—it might trigger a
technical review. Range safety protocols require accurate debris modeling. If the
model is provably flawed. . .

Then they have to recalculate. Which takes time. Which might push the launch
past the political window.

Maybe. It's not certain. But it’s the only lever we have that doesn't involve
missiles or sabotage.

That’s still sabotage. Just with data instead of explosives.
Is it? Or is it just telling the truth in a place where lies have consequences?

Nira didn’t have an answer. The line between truth-telling and sabotage
had gotten very blurry very fast.

[ need to talk to Marcus.

Bring him. We need his model anyway. But do it fast. We're starting the fusion
window in six hours, with or without American data. If you want to contribute, you
need to be connected by then.

Six hours.

Eighteen hours to launch. Twelve hours of processing to generate a credible debris
projection. Six hours to publish before the launch window opens. The math is tight.

The connection closed.

Nira sat in the café, watching the tourists and businesspeople walk past
the window. Normal life. Normal concerns. A world that still functioned
because systems worked, because satellites stayed in their orbits, because
the infrastructure of civilization held together.

For how much longer?
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She closed the laptop and went to find Marcus.

He was at the ESA facility, still working on the gradient model, still trying
to understand the physics that had broken everything. When she told him
about Volkov, about the shadow catalog, about the plan, he didn’t speak for
almost a minute.

“You're asking me to help a foreign national undermine my own govern-
ment’s position,” he said finally.

“I'm asking you to help prevent a debris event that will destroy the orbital
environment for everyone.”

“By committing treason.”
“By telling the truth. Through channels that governments can’t control.”
“That’s still treason. Just with better justification.”

“Is it worse than watching the sky fill with debris? Is it worse than
the Kessler cascade that follows? Is it worse than losing GPS and weather
satellites and communications infrastructure because we were too afraid to
break the rules?”

Marcus looked at the tracking data on his screen. The debris from the
Starlink collision, still spreading. The conjunction queue, still growing. The
timing schism, still corrupting every prediction.

“The model,” he said slowly. “If we scale the fusion, we can validate
whether the anomaly is truly systematic. We can prove—mathematically,
undeniably—that the timing deviation is real physics, not calibration error.”

“And if we prove it?”

“Then no one can claim we’re lying. No one can say the predictions are
wrong because we manipulated the data. The truth becomes. .. undeniable.”

“Is that worth the risk?”

He was quiet for a long moment. Then: “I spent my whole career trying
to understand how the universe works. The whole point was that the truth
matters. That reality exists independent of what we want to believe.” He
looked at her. “If we don’t do this—if we let governments partition truth
into separate versions that serve their politics—then nothing I've ever done
matters.”

“That’s not an answer.”

“Yes it is.” He started packing his laptop. “Let’s go commit some treason.”
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They never made it out of the building.

The colonel was waiting in the corridor. Two security officers flanked
her. Her expression was flat, professional, the look of someone executing an
unpleasant duty.

“Dr. Chandrasekaran. Dr. Chen. You're both being detained pending
investigation.”

“Investigation of what?”

“Unauthorized access to classified surveillance systems. Transmission of
national security information to foreign nationals. Conspiracy to interfere
with allied military operations.” The colonel’s voice was steady. “The access
logs flagged six hours ago. It took us this long to confirm what you did.”

Janet. The contact who had given her the data feed. Someone had traced
the connection.

“The data was used to prevent a collision with a GPS satellite,” Nira said.
“It worked. The satellite survived.”

“That’s not a defense. That’s a confession.” The colonel stepped closer. “I
warned you. I gave you access, gave you protection, gave you a role that
could have made a difference through proper channels. And you chose to
go around me.”

“The proper channels were going to watch the satellite get hit. The proper
channels are going to watch Russia poison the orbital environment in eigh-
teen hours. The proper channels don’t work anymore.”

“Then you make them work. You don’t burn them down and build
something outside.”

“Is that what you think this is? Burning things down?”

“I think you’ve decided you know better than the institutions that are
trying to manage this crisis. I think you’ve convinced yourself that the rules
don’t apply because the situation is exceptional. And I think you’re about to
discover that the rules exist precisely for exceptional situations.”

The security officers moved forward. Nira felt Marcus tense beside her.

“We’re not going to resist,” she said. “But you should know—we’re not
the only ones. The shadow catalog is already being built. Operators from six
nations, working together outside government control. Even if you stop us,
you can’t stop them.”

158



23: Going Public

“We know about the network. We’re working with allied intelligence
services to shut it down.”

“And Russia? China? Are they cooperating too?”

The colonel didn’t answer. But her expression flickered—a moment of
uncertainty that said everything.

They couldn’t shut down the shadow catalog. Not without cooperation
from nations that had no interest in cooperating. The infrastructure was
distributed across too many countries, too many facilities, too many people
who had decided that truth mattered more than loyalty.

“You're going to fail,” Nira said. “Not because you're wrong about the
rules. Because the rules are designed for a world that doesn’t exist anymore.
The timing schism broke something fundamental. You can’t coordinate a
global response when no one agrees on what time it is. You can’t trust
predictions when every prediction is biased. And you can’t maintain order
when order depends on systems that contradict each other.”

“So your solution is chaos? A shadow network that answers to no one?”

“My solution is truth. A single, verifiable reality that everyone can see.
Whether they act on it is up to them. But at least they’ll know.”

The security officers took her arms. She didn’t fight.

“The fusion window opens in six hours,” she said as they led her away.
“Twelve stations, six nations, continuous feed. By the time Russia launches,
there will be a debris projection so detailed that every government on Earth
will know exactly what’s coming. You can lock me up. You can’t lock up the
math.”

They put her in a secure room. No windows, no phone, no laptop. Just a
table, a chair, and the knowledge that somewhere above her, a missile was
waiting on a pad and a network of strangers was trying to stop it.

Four hours passed.
Then the door opened.

It wasn'’t the colonel. It was Major Williams, the Air Force liaison from the
GPS crisis. He looked like he hadn’t slept in days.

“Your friends are good,” he said. “The fusion window started three hours
ago. We can see the data flowing, but we can’t stop it without shutting down
half the global tracking infrastructure. Which would be worse than letting
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them continue.”
“I don’t have friends. I have co-conspirators.”

“Whatever you call them, they’ve generated something.” He set a tablet
on the table. “The debris projection from the ASAT test. Comprehensive.
Detailed. And very different from what Russia published.”

Nira looked at the screen.

The official Russian projection showed debris confined to a narrow al-
titude band—480 to 520 kilometers—decaying within three to five years.
Manageable. Contained. The kind of debris event that happened occasion-
ally and didn’t change the fundamental character of the orbital environment.

The shadow catalog projection was different.

The debris cloud would spread across a much wider range—420 to 580
kilometers—due to the impact geometry and the target satellite’s fragmenta-
tion characteristics. Decay times would vary from eighteen months to fifteen
years. And the altitude overlap with the Starlink cascade zone meant the
two debris populations would interact, creating conjunction events between
fragments that would generate more fragments.

The Kessler threshold. Not in years. In weeks.

“They’re not targeting what they said they were targeting,” Nira said
slowly. “The intercept altitude is higher than published. They’re hitting
Cosmos-2551 at apogee, not perigee.”

“Which means the debris spreads upward instead of downward.”

“Which means it overlaps with the GPS band. The same band where we
just added twenty-three fragments from the Starlink breakup.”

“Which means—"

“Which means if this launch goes forward, we lose the GPS constellation
within six months. Not from direct hits. From the accumulated probability
of thousands of conjunction events that we can’t predict accurately because
the timing systems are already broken.”

Williams sat down across from her. “This projection—can it be verified?
Independently?”

“It's based on combined data from twelve tracking stations. The fusion
algorithm is open-source. Anyone with the raw observations can reproduce
it.”
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“Including Russia.”

“Especially Russia. They have access to their own tracking data. They can
check our work.”

“And if they check it and find we’re right?”

“Then they have a choice. Launch anyway and take responsibility for
destroying the orbital environment. Or stand down and admit they were
wrong.”

“Russians don’t admit they were wrong.”

“Then they launch. And the projection becomes prophecy. And everyone
watches it happen exactly as we predicted.”

Williams was quiet for a long moment. Then he picked up the tablet.

“I'm going to do something I probably shouldn’t,” he said. “I'm going to
send this projection to everyone. Not through official channels. Through the
same back-channels your shadow network uses. The colonel will find out.

She’ll probably have me arrested too. But if there’s any chance that showing
Russia the consequences changes their calculation...”

“There isn’t. They’ve already committed. The public messaging, the
launch window, the political positioning—they can’t back down without
losing face.”

“Then why are we doing this?”
Nira thought about it. The question she’d been asking herself for days.

“Because the truth has to exist somewhere. Even if no one acts on it. Even
if it doesn’t change anything. The truth has to be recorded, preserved, made
visible. So that later—when the debris is spreading and the satellites are
dying and everyone is asking how we got here—there’s a record. A moment
when someone tried to show what was real.”

“That’s not very comforting.”
“No. It’s not.”

Williams stood. “Fourteen hours to launch. The projection will be public
within the hour. Whatever happens next, at least we tried.”

He left. The door locked behind him.

Nira sat in the secure room, alone with the knowledge that everything
she’d done—the crimes, the risks, the betrayals—might amount to nothing
more than documentation.
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But documentation mattered.

Because somewhere, in servers scattered across six nations, a shadow
catalog was building the most accurate picture of orbital reality that had
ever existed. A truth that no government controlled. A reality that no timing
schism could corrupt.

And in fourteen hours, that truth would collide with a decision that had
already been made.

Whatever came next, at least the record would exist.
At least the universe would remember what was real.

Even if no one else did.

24: Eleven Days
The truth hit the world at 03:47 UTC.

Dr. Yuki Sato, astronomer at the National Astronomical Observatory of
Japan, was the first to see it. She had been monitoring the shadow catalog
feed since Volkov’s network had added her facility—quietly, without govern-
ment knowledge—and when the debris projection appeared on her screen,
she sat motionless for almost a minute.

The numbers were worse than anyone had predicted publicly. Worse than
the Russian claims. Worse than the worst-case scenarios the agencies had
been circulating internally.

She picked up the phone and called a journalist she trusted.

By 04:15, the projection was being verified. Reuters had three independent
sources confirming the intercept geometry. The Associated Press was cross-
referencing with ESA tracking data that someone had leaked an hour earlier.
Bloomberg’s space desk was running the cascade simulations on their own
servers, getting the same results.

By 04:30, it was everywhere.

BREAKING: Shadow network reveals Russian ASAT debris will trigger
Kessler cascade LEAKED: Secret tracking data shows intercept altitude
higher than claimed ANALYSIS: GPS constellation at risk within months if
launch proceeds

In New York, a trading desk at Goldman Sachs received the alert at 04:33.
The analyst on duty—a twenty-eight-year-old named Rebecca Chen who
had never thought much about satellites—read the summary and felt her
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stomach drop. GPS timing. Financial infrastructure. Settlement risk.
She called her supervisor.

By 04:45, derivatives tied to satellite insurance were moving. By 05:00, the
VIX was spiking. By 05:15, the pre-market was showing signs of the kind of
volatility that preceded major corrections.

In Atlanta, a grid operator at Southern Company pulled up the risk memo
that had landed in his inbox. The assessment was stark: if GPS timing
degraded as projected, power grid synchronization would require manual
intervention within hours. The cascade scenarios showed blackout risks
across the eastern interconnection.

He started calling every plant manager on his list.

The truth was propagating. Not through official channels. Through the
network of people who understood what the numbers meant and couldn’t
stay silent.

Six hours to launch.

The National Security Council convened at 05:30 Washington time. The
President was briefed. The options were thin.

“The projection is credible,” the NASA administrator said. Her voice
was flat, exhausted. “Our analysts have verified the intercept geometry.
The shadow catalog’s fusion algorithm is sound. If Russia launches at the
published window, the debris distribution will be substantially worse than
their public claims.”

“Can we stop them?”

“Diplomatically? We’ve been trying for eighteen hours. They’re not
responding to back-channel communications.”

“Militarily?”
A pause. The Chairman of the Joint Chiefs shifted in his seat. “We could
attempt to intercept the interceptor. We have assets that could theoretically

reach it before impact. But that would be an act of war. Against a nuclear
power. Over a debris projection.”

“A debris projection that shows the destruction of our GPS constellation.”

“A debris projection from an unauthorized shadow network that’s cur-
rently being investigated as an intelligence breach.”
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The room was quiet. The contradiction was stark: the shadow catalog
was simultaneously the best source of truth about the crisis and a criminal
conspiracy against the governments trying to manage it.

“What about the people who built it?” the President asked. “The American
sources. Can they validate the projection officially?”

“Dr. Chandrasekaran and Dr. Chen are in custody. Dr. Chandrasekaran
has refused to cooperate with interrogation. She says the projection speaks
for itself.”

“Bring her to me.”

In Geneva, ESA’s operations center was running on emergency protocols.

The shadow catalog had been integrated—unofficially, without formal
authorization—into their conjunction assessment pipeline. The fusion data
was simply better than what they had been working with. More accurate.
More consistent. The timing bias that had corrupted everything for weeks
was finally being corrected, at least within the shadow network’s coverage.

“We're seeing real-time confirmation,” the operations director reported
to his counterpart at JAXA. “The intercept trajectory matches the projection.
Russia is targeting apogee, not perigee. The debris will spread upward.”

“What are your options?”

“We’re moving everything we can to safer orbits. But we don’t have fuel
for major maneuvers. Most of our constellation was already stressed by the
Starlink cascade.”

“Same here. We’re looking at losing three satellites in the first week if this
goes forward. More in the following months.”

“The Americans?”

“GPS can’t maneuver. They’re essentially fixed targets. If the debris
spreads as projected. ..”

“Then we all lose GPS. And everything that depends on it.”

The conversation didn’t need to continue. They both understood.

At SpaceX headquarters in Hawthorne, the crisis team had been working
through the night.
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The Starlink constellation was already damaged—847 satellites dark, an-
other 400 in degraded orbits, the cascade barely contained. The shadow
catalog projection added a new dimension of threat: if the ASAT debris
overlapped with their operational band, they would lose another thousand
satellites within months.

“We need to make a statement,” the chief operations officer said. “Publicly.
Before the launch window.”

“Saying what? That we support an illegal shadow network over official
government sources?”

“Saying that the projection is credible and that we’re repositioning our
constellation based on it. Let the implications speak for themselves.”

“The board won’t approve that. It’s too political.”

“The board won’t have a constellation to manage if we don’t act. Politics
is a luxury we can’t afford right now.”

The statement went out at 06:15 UTC. SpaceX was implementing “precau-
tionary orbital adjustments” based on “independent technical analysis.” The
shadow catalog wasn’t named. It didn’t need to be.

OneWeb followed an hour later. Then Amazon’s Kuiper program. Then
the major satellite insurers, who announced they were “reassessing coverage
terms pending resolution of current orbital uncertainty.”

The private sector was voting with its actions. The shadow catalog was
becoming the de facto standard—not because governments endorsed it, but
because it was the only source of truth that worked.

Nine hundred kilometers east of Moscow, at the Plesetsk Cosmodrome,
General Dmitri Kozlov stood in the launch control center and watched the
countdown clock.

Four hours, twenty-three minutes.

The interceptor was ready. The target—Cosmos-2551, a defunct reconnais-
sance satellite—was approaching the optimal intercept point. Everything
was proceeding according to plan.

Except for the projection on his tablet.

One of his engineers had pulled the shadow catalog data an hour ago.
Against orders. Against protocol. Because the engineer had spent thirty
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years tracking objects in space and couldn’t ignore data that contradicted
everything his government was saying.

“It’s accurate,” the engineer—Colonel Petrov, no relation to the cosmonaut
on the ISS—said quietly. “I've checked it against our own tracking. The
intercept geometry is correct. The debris distribution will be as they project.”

“That’s not what the ministry published.”

“The ministry published what they were told to publish. The physics
doesn’t care about politics.”

Kozlov looked at the projection. The debris cloud spreading upward. The
overlap with the GPS band. The cascade timeline showing Kessler onset
within weeks.

“If we launch,” he said slowly, “we destroy the orbital environment.”
“Yes.”

“Not just for the Americans. For everyone. Including us.”

“Yes.”

“Does Moscow understand this?”

“Moscow understands that backing down now would be seen as weak-
ness. That the West would claim victory. That our enemies would be embold-
ened.” Petrov’s voice was bitter. “Moscow has decided that demonstrating
resolve is more important than preserving the commons.”

“And if I refuse to launch?”

“Then someone else will push the button. And you will be arrested. And
the outcome will be the same.”

Kozlov stared at the countdown clock. Four hours, nineteen minutes.

He had spent his career defending Russia. Protecting its interests. Fol-
lowing orders because orders came from people who understood the bigger
picture.

But the bigger picture was on his tablet. The debris cloud. The cascade.
The destruction of infrastructure that Russia depended on as much as anyone
else.

“There might be another way,” he said.

Nira was brought to a video conference room at 07:30 UTC.
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The screen showed a face she recognized from news coverage: the Presi-
dent of the United States, looking as tired as everyone else who had been
managing this crisis.

“Dr. Chandrasekaran. I'm told you built the projection that’s currently
destabilizing global markets and terrifying every space agency on Earth.”

“I helped build the infrastructure. The projection was generated by a
network of operators from six nations.”

“A network you organized.”
“A network I joined. It existed before me. It will exist after me.”
“That’s not reassuring.”

“It's not meant to be. The network exists because the official systems
tailed. Because the timing schism made government predictions unreliable.
Because someone had to build something that worked.”

“And now Russia is four hours from launching an ASAT weapon, and
your projection is the only thing anyone trusts.”

“That’s not my fault. That’s physics.”

The President was quiet for a moment. Then: “I'm going to ask you
something, and I need an honest answer. Is the projection accurate? If Russia
launches, will the debris distribution be as bad as your network claims?”

Nira thought about the question. About all the ways she could hedge,
qualify, protect herself.

“Yes,” she said. “The projection is accurate. We’ve verified it against
tracking data from twelve independent stations. The intercept geometry
is confirmed. The debris spread models are consistent with established
fragmentation physics. If Russia launches, the debris will overlap with the
GPS band. The cascade will begin within weeks. Within six months, the
orbital environment between 400 and 600 kilometers will be unusable.”

“Unusable.”

“Too much debris to safely operate. Too many conjunction events to avoid.
Every satellite in that band will be at constant risk. Some will be hit. The
fragments will generate more conjunctions. The cycle will continue until
there’s nothing left.”

“And there’s no way to stop it? No cleanup, no mitigation?”

“Not with current technology. Not in the timeframe that matters. Once
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the debris is there, it’s there for decades. We would have to wait for atmo-
spheric drag to slowly pull it down. During that time, the band is denied to
everyone.”

The President absorbed this. Then: “What would you do? If you were in
my position?”

“I would make the projection undeniable. Release every piece of sup-
porting data. Every tracking observation, every fusion calculation, every
verification check. Make it so clear that no one—not Russia, not China, not
anyone—can claim the projection is Western propaganda.”

“That would expose intelligence sources. Reveal capabilities.”

“The shadow network already exposed those. The data is already public,
for anyone who knows where to look. The only question is whether the
United States validates it officially, or lets the shadow catalog become the de
facto authority.”

“ And if we validate it?”

“Then Russia has to choose. Launch and take responsibility for destroying
the orbital environment, with the whole world watching. Or stand down
and claim some other reason—technical issue, scheduling conflict, whatever
saves face.”

“You're asking me to bet the credibility of the United States government
on a projection from an illegal network.”

“I'm asking you to bet on physics. The network just did the math.”

Three hours to launch.

The US government released a statement at 08:15 UTC. The shadow cat-
alog projection was “consistent with independent analysis by US Space
Command.” The intercept geometry was confirmed. The debris distribution
would be “substantially more severe than Russian public claims.”

It wasn’t an endorsement. It wasn’t an accusation. It was a careful, precise
validation that made the shadow catalog’s numbers undeniable.

Russia responded within the hour.

“American psychological warfare,” the Ministry of Defense declared. “Fal-
sified data designed to undermine legitimate sovereign defense activities.”

But the response was different in tone. Defensive. Uncertain. The kind of
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statement that came from people who knew they were losing the narrative.
At Plesetsk, General Kozlov received new orders at 09:30 UTC.
He read them twice. Then he called Colonel Petrov.
“We’re not launching Cosmos-2551.”
“The test is cancelled?”

“No. The test is... redirected.” Kozlov’s voice was flat. “We're targeting a
different satellite. Lower altitude. Different intercept geometry.”

“Which satellite?”

Kozlov showed him the orders.

7

Petrov went pale. “That’s insane. The debris from that intercept would—’

“Would stay below 400 kilometers. Would decay within months. Would
not threaten the GPS band.”

“But it would destroy the ISS orbital corridor. The crew would have to
evacuate.”

“Moscow has determined that demonstrating capability is more important
than maintaining the station. The Americans and Europeans can bring their
people home. We will bring ours.”

“This is—"

“This is what happens when you back a nuclear power into a corner and
demand they show weakness.” Kozlov’s voice was hard now. “They chose
a target that hurts everyone equally. Including themselves. Because equal
pain is better than unilateral surrender.”

The new target was Cosmos-1408. A defunct ELINT satellite at 480 kilo-
meters—but in a different orbital plane. One that would scatter debris across
the ISS corridor instead of the GPS band.

Not the apocalypse the shadow catalog had predicted.
Something worse in a different way.

At 11:47 UTC, with forty-three minutes remaining in the original launch
window, Russia announced a “technical modification to the sovereign orbital
demonstration.”

At 12:15 UTC, the interceptor launched.
At 12:23 UTC, Cosmos-1408 was destroyed.
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The debris cloud began to spread.

Fifteen hundred fragments, initial estimate. Spreading across an altitude
band from 340 to 520 kilometers. Overlapping with the International Space
Station’s orbit.

The ISS crew had been warned. They were already in their spacecraft,
ready to evacuate if necessary.

But they couldn’t evacuate from an expanding debris field. They could
only wait, and hope, and watch the conjunction predictions multiply.

The shadow catalog had prevented one catastrophe.
Russia had chosen another.

And the crisis entered its next phase—not with the destruction of GPS,
but with the most international workplace in history suddenly trapped in a
shooting gallery of its host nation’s making.

Nira watched the launch footage from her holding room. The plume of
exhaust. The bright flash of intercept. The cloud of fragments beginning
their long, slow spread across the sky.

She had told the truth. The truth had mattered. And the outcome was still
catastrophe.

Just a different catastrophe than the one she’d tried to prevent.
The universe didn’t care about intentions. It only cared about trajectories.

And now there were fifteen hundred new trajectories to track, to predict,
to fail to avoid.

The cascade continued.

25: The Smallest Victory

The alarm had been screaming for eleven minutes.

Commander Vasquez floated in the node module, watching the conjunc-
tion queue scroll past on the display faster than she could read it. Seventeen
predicted close approaches in the next six hours. Eight of them within the
next ninety minutes. Three with overlapping time windows that made
sequential response impossible.

The debris from Cosmos-1408 was everywhere.

“Hatch to Zvezda is sealed,” Petrov reported over the intercom. His voice
was calm—thirty years in space had taught him to sound calm—but she
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could hear the strain underneath. “All crew in shelter positions. Awaiting
guidance.”

Guidance. As if anyone knew what to do.

The shadow catalog feed was updating every thirty seconds now, each
refresh adding new fragments to the tracking list. Fifteen hundred initial
estimate had become nineteen hundred. The debris cloud was spreading,
tumbling objects shedding smaller pieces as they collided with each other,
each collision multiplying the threat.

“Houston, this is ISS. We have multiple conjunctions with overlapping
TCAs. Request priority assessment.”

A pause. Then: “ISS, Houston. We're working the problem. Stand by.”
Stand by. The words that meant nobody knew.

“Moscow Control, ISS. Same request. Which threat do we address first?”
Another pause. Longer.

“ISS, Moscow. Our assessment differs from Houston. We recommend
shelter for all events. Do not maneuver.”

“Houston is recommending maneuver for conjunction delta-seven.”

“Moscow assessment shows delta-seven as low probability. Recommend
hold.”

Two ground stations. Two predictions. Two versions of reality, even
with the shadow catalog supposedly providing a unified reference. The
timing schism hadn’t disappeared—it had just moved from the data to the
interpretation.

“Commander.” That was Tanaka, at the tracking station. “The queue
just updated. We have a new close approach. Object 1408-F-47. TCA in
twenty-three minutes. Miss distance predicted at... forty-seven meters.”

Forty-seven meters. Close enough to see. If there was anything to see—a
tumbling chunk of Soviet-era satellite, invisible against the black until it was
too late.

“What’s the cross-section?”

“Unknown. Fragment size estimated between ten centimeters and half a
meter. Could be a panel. Could be solid metal.”

“And the approach vector?”
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Tanaka checked. Her face went pale. “Directly toward the Columbus
module. Solar array side.”

The Vasquez Protocol. Rotate to minimize cross-section. It had worked
once, against a single threat with known geometry. But this wasn’t a single
threat. This was a storm.

“If we rotate to protect Columbus,” Vasquez said slowly, “we expose the
Russian segment to the delta-seven conjunction.”

/IYeS.,,
“And if we rotate to protect the Russian segment—"

“We expose Columbus. And the solar arrays. And potentially the radia-
tors.”

There was no good angle. No orientation that protected everything. The
station was too large, too awkwardly shaped, too vulnerable from too many
directions.

“What about the crew?” DuPont asked. He was floating near the hatch
to the European module, his home for the past three months. “If Columbus
takes a strike—"

“We’re not in Columbus. We're sheltered in Zvezda.”
“The experiments. The equipment. Years of work—"

“Will have to survive on their own. Or not.” Vasquez made the call. “We
hold orientation. No rotation. Shelter in place for all conjunctions.”

“That’s not the protocol—"

“The protocol was designed for one threat. We have seventeen.” She
looked at the display. Twenty-one minutes to the first close approach. “The
protocol doesn’t scale.”

The emergency coordination loop connected at 14:47 UTC.

Houston. Moscow. ESA Operations in Darmstadt. JAXA in Tsukuba. Four
ground stations, four sets of controllers, all trying to manage a crisis that had
spiraled beyond anyone’s control.

“We need a unified response,” the NASA flight director said. His name
was Morrison, and he had the hollow look of someone who hadn’t slept in
days. “The crew can’t respond to contradictory guidance.”
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“Then your guidance should align with physical reality,” the Russian
counterpart replied. His name was Volkov—not the shadow network Volkov,
a different one, the irony lost on no one. “Our tracking shows—"

“Your tracking is calibrated to a timing regime we don’t recognize. The
shadow catalog—"

“The shadow catalog is Western propaganda dressed as science. We will
not base operational decisions on criminal intelligence.”

“The shadow catalog predicted your ASAT debris distribution with 94
percent accuracy. Your own ministry’s projection was off by a factor of three.”

“Enough.” The ESA director cut in. She was German, efficient, exhausted.
“We have crew in danger. Debate the politics later. What does the fused data
show?”

A pause. Then Morrison pulled up the shadow catalog feed—the one that
combined observations from all participating stations, including several that
were contributing without their governments” knowledge.

“Object 1408-F-47. TCA in eighteen minutes. Miss distance 47 meters,
confidence interval plus or minus 12 meters. If the object is on the low end of
that interval, we have a potential strike. If it’s on the high end, clean miss.”

“Recommendation?”

“Hold. The maneuver fuel cost for a debris avoidance burn is significant.
If we burn for every predicted close approach in the next six hours, we
exhaust reserves. The station becomes uncontrollable.”

“And if we hold and it hits?”

“Then we deal with the damage.”

“That is not a plan,” the Russian director said. “That is hope.”
“Hope is all we have left. Your government made sure of that.”

The silence on the loop was poisonous.

Nira watched the coordination loop from a conference room in the Geneva
facility.

They had released her—technically—under armed supervision, with in-
structions to provide technical consultation on the shadow catalog outputs.
The colonel had made the terms clear: help them interpret the data, or face
prosecution for the crimes she’d already committed.
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It wasn’t freedom. But it was a view of the disaster.

“The conjunction queue is overwhelming them,” Marcus said. He was
beside her, similarly supervised, similarly trapped. “Even with perfect
predictions, they can’t respond to this many threats simultaneously.”

“The predictions aren’t perfect.”

“No. But they’re better than what the governments have on their own.”
He pointed at the display. “Look at the divergence. Houston’s model and
Moscow’s model disagree by almost thirty meters on half the conjunctions.
The shadow catalog is splitting the difference, but nobody trusts it enough
to act on it alone.”

“So they’re paralyzed.”

“They’re doing what institutions do when the data conflicts. They're
defaulting to procedure. And the procedure says shelter and hope.”

Nira’s phone buzzed. A message on the encrypted channel she wasn’t
supposed to have access to anymore.

We can help. The fusion window is still running. If you can get us the station’s
real-time telemetry, we can tighten the predictions.

Volkov. The shadow network. Still operating, still gathering data, still
trying to build a version of reality that everyone could trust.

I'm being monitored, she typed back. No access to feeds.

There might be another way. The ESA controllers are on the loop. Some of them
are ours.

She looked at the display. The ESA director, arguing with her counterparts
about which predictions to trust. The controllers behind her, managing
screens full of tracking data.

Some of them are ours.

The shadow network had infiltrated the response. Not through hacking
or espionage—through recruitment. Through the slow accumulation of
technical people who had decided that truth mattered more than institutional
loyalty.

What do you need?

Tell them to use the shadow catalog as primary reference. All stations. For the
next hour. If they synchronize to our feed, we can generate conjunction predictions
accurate enough to actually trust.
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They won'’t do that. The Russians—

The Russians are already using it. Their controllers have been pulling shadow
data for the last three hours. They just won’t admit it publicly.

Nira stared at the message. The Russians were using the shadow catalog.
While their diplomats denounced it as propaganda. While their military
created the debris that was threatening everyone.

The institutions were lying to each other even as their people collaborated
in secret.

She typed her response. I'll try.
Then she stood and walked toward the ESA director.

Object 1408-F-47 passed the International Space Station at 15:05 UTC.
Miss distance: thirty-one meters.

Not a strike. But close enough that the radar return registered as a momen-
tary spike on the station’s sensors. Close enough that Commander Vasquez,
floating in the shelter module, felt something she hadn’t felt in her career:
genuine uncertainty about whether she would survive the next hour.

“Clean miss,” Tanaka reported. “But we have another conjunction in
fourteen minutes. Object 1408-D-22. Different approach vector.”

“How many more?”

“After that one? Six in the next two hours. Then a gap. Then another
cluster.”

The debris cloud was orbiting with them, around them, through them.
The fragments spread across a range of altitudes and inclinations, each one
following its own trajectory, each trajectory eventually intersecting with the
station’s path.

“Houston, ISS. Request status on emergency evacuation options.”

“ISS, Houston. Dragon is being prepared for emergency undock. Soyuz is
in position. We can begin evacuation if you assess the situation as untenable.”

“What’s untenable? We’ve had two close approaches in thirty minutes.
We have six more coming. At what point do we leave?”

“That’s... your call, Commander.”

Her call. The decision to abandon a twenty-year international project, a
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hundred billion dollars of investment, humanity’s only permanent presence
in space. Her call.

“We hold,” she said. “For now. Next conjunction in thirteen minutes.
After that, we reassess.”

Nira reached the ESA director during a brief pause in the coordination
loop.

“Dr. Chandrasekaran.” The director’s name was Weber, and her expres-
sion said she knew exactly who Nira was and what she’d done. “I'm sur-
prised they let you near an operational center.”

“They need someone who understands the shadow catalog. That’s me.”

“The shadow catalog that’s currently being investigated as an intelligence
breach?”

“The shadow catalog that’s the only source of conjunction predictions
accurate enough to trust. Your controllers are already using it. So are the
Russians, whether they admit it or not.”

Weber’s expression flickered. “How do you know that?”

“Because I helped build it. And I know who else is contributing.” Nira
lowered her voice. “The predictions can be better. More accurate. But only if
all stations synchronize to the same reference. Right now, everyone’s pulling
shadow data independently, adjusting it with their own models, getting
slightly different answers.”

“You want us to formally adopt the shadow catalog.”

“I want you to survive the next two hours. The station has six more
conjunctions coming. Some of them are going to be close. If the predictions
are off by even a few meters—"

“I know what happens if the predictions are off.”

“Then use the tool that works. Publicly. All stations. Force Moscow and
Houston to synchronize, even if they won’t admit why. The physics doesn’t
care about politics. But the crew might die because of politics.”

Weber was silent for a long moment. On the main display, the conjunction
timer was counting down. Twelve minutes.

“I'll make the call,” she said. “But if this goes wrong—"

“Then it goes wrong. But at least we’ll know the truth about what hap-

176



25: The Smallest Victory

pened.”

The second conjunction was closer.

Object 1408-D-22 passed at 15:19 UTC, nineteen meters from the station’s
solar array. The fragment—a piece of Cosmos-1408’s antenna structure,
tumbling end over end—came close enough that ground-based radar lost
track of it briefly, the signal masked by the station’s own return.

And then it hit something.

Not the station. A piece of debris from the earlier Starlink cascade—a
fragment that had drifted into the same orbital band, invisible on radar,
unknown to any catalog.

The collision happened in silence, as all space collisions do. Two pieces
of metal, each moving at seven kilometers per second in slightly different
directions, intersecting for a fraction of a millisecond.

The result was visible on tracking screens across the world.

COLLISION DETECTED Objects: 1408-D-22 / Unknown (Starlink debris
probable) Location: 412 km altitude, 51.6° inclination Time: 15:19:23 UTC
Fragments generated: Estimated 200+ (tracking in progress)

Two hundred new fragments. In the same orbital band as the ISS. Spread-
ing outward from a point less than twenty meters from the station.

“We need to leave,” Tanaka said. Her voice was steady, but her hands
were shaking. “Commander. We need to leave now.”

Vasquez looked at the tracking display. The new debris cloud was ex-
panding, the fragments diverging at different rates, some of them already
crossing the station’s projected path.

The sky was hunting them.

“Evacuation stations,” she said. “All crew to spacecraft. Now.”

Nira watched the collision alert flash across the coordination loop.

Two hundred fragments. The cascade was accelerating. Every collision
created more debris, and more debris created more collisions. The mathe-
matics of exponential growth, playing out in real time.

“They’re evacuating,” Marcus said quietly.
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“T know.”

“If they leave, the station is lost. There’s no way to maintain it remotely
for long. It'll decay, reenter, burn up.”

“T know.”

“Twenty years of international cooperation. The only thing all the space
programs ever agreed to build together. Gone because someone decided to
prove a point.”

Nira didn’t respond. There was nothing to say.

On the display, the evacuation timeline appeared. Dragon undock in
forty-five minutes. Soyuz undock in sixty. Transfer orbits calculated. Reentry
windows projected.

The crew would survive. Probably. If nothing else hit them in the next
hour.

But the station—humanity’s foothold in space, the symbol of what people
could accomplish when they worked together—would be abandoned. Left
to drift, to decay, to fall.

Her phone buzzed one more time.

We have the tracking data from the collision. The fragment cascade is worse than
projected. Kessler onset is now estimated at 72 hours for the 400-420 km band.

Seventy-two hours. Three days until the orbital environment became
self-sustaining chaos. Until every satellite in that band was at risk. Until the
debris generated more debris faster than it could decay.

What can we do?
Nothing. Watch. Document. Make sure the truth survives.
Nira looked at the evacuation countdown. Forty-three minutes.

She thought about everything she’d done. The crimes. The betrayals. The
desperate attempt to tell the truth in a world that didn’t want to hear it.

The truth had mattered. The shadow catalog had changed the ASAT
target, saved the GPS constellation, given the crew warning. But it hadn’t
been enough. The cascade continued. The sky was falling.

And all she could do was watch.

EVACUATION COUNTDOWN: 42:17 NEXT CONJUNCTION CLUSTER:
8 minutes KESSLER THRESHOLD: 72 hours
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The clocks kept running.

The universe didn’t wait for anyone to catch up.

26: The Station Falls

The Dragon capsule shuddered as something passed close enough to
register on proximity sensors.

Vasquez was strapped into the commander’s seat, four crew members
packed around her in a space designed for comfort on a two-day journey
to Earth, now serving as an escape pod for a forty-minute sprint to safety.
Through the small window, she could see the ISS receding—still intact, still
lit, still broadcasting its automated systems check like nothing had changed.

“Proximity alert,” the capsule announced. “Object tracking. Range: two
hundred twelve meters. Closing.”

Two hundred meters. In orbital terms, that was a near-collision. In a
spacecraft with no maneuvering authority during the critical descent burn,
it was helplessness.

“Houston, Dragon. We have debris tracking on approach. Confirm you're
monitoring.”

“Dragon, Houston. We see it. Object appears to be passing below your
trajectory. Maintain current attitude.”

Appears to be. The uncertainty that had poisoned everything was here
too, inside the capsule that was supposed to carry them to safety. The pre-
dictions were better now—the shadow catalog had tightened the confidence
intervals—but better wasn’t certain. Better wasn’t safe.

The object passed. Or didn’t hit them. The distinction felt meaningless.

“Deorbit burn in four minutes,” Tanaka said from the seat beside her.
“Then we’re committed.”

Committed. The word astronauts used for the moment when the math
became destiny. Once they burned, they were coming down. No second
chances. No abort options.

Behind them, through the rear cameras, the ISS grew smaller.

The Soyuz launched three minutes after Dragon began its deorbit burn.

Petrov was aboard with the two remaining crew members—DuPont and
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Sharma, pressed into the Russian capsule because there hadn’t been time to
reconfigure the seating. The spacecraft was cramped in ways the Dragon
wasn’t, Soviet engineering prioritizing function over comfort.

“Separation confirmed,” Moscow Control announced. “Soyuz, you are
free of station. Begin departure sequence.”

Petrov watched the ISS through the periscope. The station he had helped
build, had lived in for six months, was now floating alone. The lights were
still on. The solar arrays were still tracking the sun. The automated systems
would keep everything running for hours, maybe days.

But no one was coming back.

“Soyuz, Moscow. We are tracking multiple debris objects in your depar-
ture corridor. Recommend expedited burn sequence.”

“Understood, Moscow. Beginning expedited burn.”

The engines fired. The Soyuz pulled away from the station, trading
one set of risks for another. Behind them, the ISS began its long fall into
abandonment.

The station died slowly.

Not all at once—that would have been dramatic, cinematic, the kind of
ending that made sense in stories. Instead, it died the way complex systems
die: one failure cascading into another, each breakdown triggering the next.

The first sign was the attitude drift.

Without crew to monitor and correct, the station’s orientation began to
shift. The control moment gyroscopes compensated, then over-compensated,
then fell into a hunting pattern that consumed power faster than the solar
arrays could generate.

Forty-seven minutes after evacuation, the station’s automated systems
attempted an emergency reboost. The thrusters fired—but the attitude was
wrong, the burn vector off by three degrees. Instead of raising the orbit, it
induced a rotation.

The ISS began to tumble.

Slowly at first. A gentle roll that would have been imperceptible to
anyone inside. But the roll built on itself, the gyroscopes unable to counter
the momentum, the solar arrays losing their lock on the sun.

180



26: The Station Falls

Power dropped. Heating failed. The temperature inside the modules
began to fall.

At 17:23 UTC, the station broadcast its final automated status update.

ISS Status: Attitude control failure. Power generation critical. Thermal regula-
tion offline. Estimated time to systems failure: 4 hours 17 minutes.

The message repeated every fifteen minutes, growing weaker as the bat-
teries drained. A mechanical voice announcing its own death to anyone still
listening.

Ground stations tracked the tumble. Cameras captured the image that
would define the end of an era: the International Space Station, humanity’s
greatest collaborative achievement, spinning slowly against the stars, its solar

panels catching sunlight in strobing flashes as it rotated through orientations
it was never meant to hold.

Twenty-three years of continuous human presence in space.

Over.

In Geneva, Nira watched the telemetry fade.

The shadow catalog was still tracking the station—still generating con-
junction predictions for an object that no longer mattered—but the life had
gone out of the data. Just numbers now. Trajectory and velocity and the slow
mathematics of orbital decay.

“It’ll reenter in about two weeks,” Marcus said. He was beside her, both of
them still technically in custody, both of them watching the end of something
neither had expected to witness. “Most of it will burn up. Some debris will
reach the surface.”

“Where?”

“Depends on the decay rate. Probably the Pacific. They designed the
deorbit corridor for that.”

“There is no controlled deorbit. There’s no one to control it.”

“Then wherever physics decides.” He paused. “The Southern Hemisphere,
most likely. Low population density. Probably no casualties.”

Probably. The word that had lost all meaning.
The operations center was quieter than it should have been. The evac-
uation had succeeded—both capsules on trajectory, both crews safe for
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now—but there was no celebration. The ISS was dying, and everyone knew
what had killed it.

“The shadow catalog,” Weber said. She had approached without Nira
noticing. “Your network. It's become. .. essential.”

“T know.”

“The official position is that it’s an intelligence breach. Criminal conspir-
acy. Governments are required to denounce it.”

“T know that too.”

“But the operational teams—the people who actually manage satellites,
who actually track debris, who actually make decisions that matter—they're
all using it now. Not publicly. Not officially. But it’s the only source of
predictions they trust.”

“What are you telling me?”

Weber looked at the tracking display. The ISS, tumbling. The debris cloud,
spreading. The conjunction queue, growing.

“I’'m telling you that the shadow catalog just became the de facto global
standard for orbital awareness. Not because anyone chose it. Because
everything else failed.”

The legitimacy flip. The moment when an illegal network became the
only authority that mattered.

“What do you want me to do about it?”

“Nothing. Yet.” Weber lowered her voice. “But someone is going to have
to be the face of it. Someone who can explain what it is, how it works, why
it should be trusted. Someone who can stand up in front of the world and
say: this is the truth, and I take responsibility for it.”

“That someone would be prosecuted. Probably imprisoned.”
“Yes.”

“And you're asking me to do it anyway.”

“I'm telling you it needs to be done. The choice is yours.”
Weber walked away:.

Nira stared at the display. The ISS was almost out of frame now;, its tumble
carrying it beyond the camera’s view. A hundred billion dollars. Twenty-
three years. Seven partner nations. All of it spinning into oblivion because
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systems had failed in ways no one could have predicted.

Except someone had predicted it. The shadow catalog had shown exactly
what the ASAT debris would do. And the world had launched anyway.

Her phone buzzed. Volkov.

We need a spokesperson. Someone credible. Someone the world will listen to.
I know.

Will you do it?

She thought about what it would cost. Her career—already destroyed.
Her freedom—probably forfeit. Her anonymity—gone forever. She would
become the face of the criminal network that had defied governments, ex-
posed secrets, told truths that no one wanted to hear.

She would become the person everyone blamed for what came next.
Yes.

Then we go public in six hours. Prepare a statement. The world needs to
understand what’s coming.

The hurricane made landfall at 19:45 UTC.

Not the Gulf storm from earlier—that had dissipated over Louisiana,
weaker than feared. This was a different system, a late-season cyclone
that had formed in the Atlantic and strengthened faster than the degraded
forecast models could track.

NOAA-20 was still operating at reduced capacity. The backup satellites
were struggling to fill the gap. And the models that turned satellite data
into predictions were running on timing infrastructure that no longer agreed
with itself.

The forecast had called for Category 2. The reality was Category 4.

Myrtle Beach, South Carolina. A tourist town in the off-season, population
sixty thousand permanent residents plus another twenty thousand who had
stayed because the forecast said they could.

The evacuation order came too late.

Not everyone died. Most people made it to shelters, to higher ground, to
the kinds of places that Category 2 preparations were designed to protect.
But the storm surge that a Category 2 wouldn’t have produced—the fifteen-
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foot wall of water that only Category 4 systems generate—that killed two
hundred seventeen people who had trusted the forecast.

Nira learned about it from a news alert, sitting in the Geneva operations
center, waiting for her moment to become the face of a revolution she had
never intended to lead.

Two hundred seventeen people.

Because the satellites were broken. Because the timing was wrong. Be-
cause the predictions couldn’t be trusted, and no one had told the public
how bad it had gotten.

The shadow catalog couldn’t have prevented the hurricane. But it might
have improved the forecast. Might have given those two hundred seventeen
people another few hours to evacuate.

If anyone had been listening.

If anyone had trusted the truth when it mattered.

At 22:00 UTC, the shadow catalog recorded the first autonomous cascade
event.

Two debris fragments from the Cosmos-1408 cloud collided without any
satellite involvement. Object 1408-B-117 struck object 1408-F-892 at a relative
velocity of 340 meters per second. The impact generated forty-seven new
fragments, each one adding to the conjunction queue, each one increasing
the probability of the next collision.

The Kessler threshold.
Not in 72 hours. Now.

The debris was generating debris faster than atmospheric drag could
remove it. The 400-420 kilometer band was entering self-sustaining cascade.
Every day would be worse than the day before, until the entire orbital shell
was unusable.

“It’s started,” Marcus said quietly.
“I know.”

“There’s no stopping it now. We can slow it, maybe. Protect what we can.
But the cascade is self-sustaining. We’ve crossed the threshold.”

“How long until it spreads?”
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“The higher bands? Months. Maybe a year. The debris will gradually
climb to higher altitudes through collision dynamics. Eventually it'll reach
the GPS constellation. Then the GEO belt. Then...” He trailed off.

“Then everything.”

“Then everything we’ve built in space becomes unreachable. For decades.
Maybe longer.”

Nira looked at the cascade simulation on the display. The debris cloud,
growing. The collision frequency, climbing. The projection showing the
orbital environment becoming progressively more dangerous until the risk
curves went asymptotic.

This was what she had tried to prevent. What the shadow catalog had
been built to stop. And they had failed—mnot completely, not in every way,
but in the way that mattered most.

The sky was falling. And it would keep falling until there was nothing
left to protect.

Her phone buzzed. The six-hour timer.
Time to tell the world.

The broadcast went out at 04:00 UTC.

Every major news network. Every wire service. Every social media
platform that the shadow catalog’s distributed infrastructure could reach. A
simultaneous release to ensure that no government could suppress it before
the message spread.

Nira’s face appeared on screens across the planet.

“My name is Dr. Nira Chandrasekaran. I am a physicist and former
analyst for the United States Space Force. For the past three weeks, I have
been part of an international network of scientists and engineers working
to create a single, accurate picture of the orbital environment—one that
isn’t corrupted by the timing discrepancies that have made government
predictions unreliable.”

She paused. Let the words land.

“Earlier today, the International Space Station was evacuated and aban-
doned. Two hundred seventeen people died in South Carolina because
hurricane forecasts were wrong. And in the past six hours, the first self-
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sustaining debris cascade has begun in low Earth orbit.”

“The shadow catalog I helped build predicted all of this. We shared our
data with governments, with space agencies, with anyone who would listen.
Some listened. Most didn’t. The ones who didn’t are now quietly using our
data anyway, because it’s the only data that works.”

“I’'m not asking for forgiveness. I'm not asking for immunity. I broke
laws to build this network, and I'll face whatever consequences come from
that. But the truth matters more than my freedom. And the truth is this: the
orbital environment is collapsing. The debris cascade cannot be stopped.
Every day it continues, more satellites will be destroyed, more fragments
will be created, and more of the infrastructure we depend on will become
unreachable.”

“This isn’t an attack. It isn’t sabotage. It isn’'t war. It’s physics. It's what
happens when systems optimized for competition encounter a problem that
requires cooperation. We built networks that couldn’t talk to each other,
predictions that couldn’t agree, responses that made everything worse. And
now we're living with the consequences.”

“The shadow catalog will continue to operate. It will provide the best
predictions available to anyone who asks—governments, companies, re-
searchers, individuals. We’re not choosing sides. We're choosing reality. The
reality is that space is becoming dangerous, and the only way through is
together.”

“I don’t know what comes next. But whatever it is, at least we'll face it
with our eyes open.”

The broadcast ended.
Within minutes, the responses began.

The United States Department of Justice announced that Dr. Nira Chan-
drasekaran was wanted for espionage, unauthorized disclosure of classified
information, and conspiracy to interfere with national security operations.

The European Space Agency announced that it was “evaluating” the
shadow catalog as a potential backup data source.

China announced that the shadow catalog was “Western information
warfare” and would be blocked from Chinese networks.

Russia announced nothing. But their tracking stations continued to pull
data from the shadow feed, their operators silently integrating the truth they
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couldn’t publicly acknowledge.

And in the collision-strewn orbital band above Earth’s atmosphere, the
cascade continued.

KESSLER CASCADE STATUS Band: 400-420 km Collision rate: 3.7
events/day (accelerating) Fragment count: 24,847 (and climbing) Time to
band denial: 18 days Time to cascade spread: 6-8 months

The clocks kept running.
The debris kept spreading.

And somewhere in the chaos, a new kind of order was being born—not
from governments or institutions, but from the people who had decided that
the truth mattered more than the lies they were told to believe.

Whatever came next, at least they would see it coming.
That had to be worth something.

Even if it wasn’t enough.

27: Testimony

They came for Volkov first.

Nira learned about it from a gap in the data—the Vostochny tracking
feed went dark at 06:23 UTC, three hours after her broadcast. One moment
the station was contributing observations to the shadow catalog, the next
moment silence. No warning. No message. Just absence where information
used to be.

“FSB,” Marcus said. He was still beside her in Geneva, both of them now
surrounded by a security detail that had shifted from “protective custody”
to something closer to “pre-arrest containment.” “They’ve been tracking the
network for weeks. Your broadcast gave them the justification they needed.”

“Will he be okay?”

“He’s a Russian citizen who helped build an international intelligence
network that embarrassed the Kremlin. What do you think?”

Nira didn’t answer. She knew what she thought. She also knew that
thinking it wouldn’t help anyone.

The security team leader approached. His name was Reeves, American,
with the flat affect of someone who had spent too many years in jobs that
required not caring about the people he handled.
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“Dr. Chandrasekaran. We're moving you in thirty minutes.”
“Moving me where?”

“Ramstein. Then stateside. The Justice Department wants you in federal
custody.”

“I thought I was already in custody.”

“You're in protective supervision under international cooperation pro-
tocols. That’s about to change.” He glanced at Marcus. “Dr. Chen, you're
being released. Swiss authorities have declined to cooperate with the US
extradition request for you.”

“And Nira?”

“Dr. Chandrasekaran is a US citizen who committed crimes under US
jurisdiction. Different rules.”

Marcus looked at her. The expression on his face was something she
hadn’t seen before—helplessness mixed with guilt, the look of someone
watching a friend drown while standing on solid ground.

“I'll keep the network running,” he said. “Whatever happens.”

“I know.”

“The data doesn’t stop because they arrest me. The truth doesn’t stop.”
“I know.”

Reeves stepped between them. “Thirty minutes, Dr. Chandrasekaran. 1
suggest you use them.”

The shadow catalog continued to function.

Vostochny was gone, but there were eleven other stations still contributing.
The fusion algorithm adapted, recalculating confidence intervals, adjusting
for the reduced coverage. The predictions got slightly less accurate—but
only slightly. The network had been built for resilience.

At 07:15 UTC, the European Space Agency made a decision.

A Sentinel-6 ocean monitoring satellite was in the conjunction queue.
Debris from the Kessler band had drifted higher than initial projections,
threatening the satellite’s orbit at an altitude that was supposed to be safe.

The official ESA tracking system showed a 2.3 percent collision probability.
Manageable. Within tolerance.
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The shadow catalog showed 11.7 percent. Not manageable. Not even
close.

“We’re maneuvering,” the ESA operations director announced on the
coordination loop. The same loop that had tried and failed to save the ISS.
“Based on shadow catalog prediction. Burn in forty-five minutes.”

“That’s not authorized,” the American liaison objected. “ESA policy
requires—"

“ESA policy requires us to protect our assets. The shadow catalog is the
most accurate data source available. We're using it.”

“The US government has formally requested that allied nations cease
cooperation with the criminal network—"

“Then the US government can explain to European taxpayers why we lost
a three-hundred-million-euro satellite following American political guidance
instead of physical reality.”

The argument continued. But the decision was made.

Sentinel-6 maneuvered at 08:00 UTC, burning precious fuel to dodge
debris that the official systems barely acknowledged. The shadow catalog
prediction proved accurate—tracking confirmed the fragment passed within
sixty meters of where the satellite would have been.

Truth won. This time.

But the victory came with a cost. The American liaison formally protested.
The State Department issued a statement condemning ESA’s “reckless re-
liance on unverified intelligence sources.” And somewhere in Washington,
someone added ESA to a list of organizations that had chosen the wrong
side.

The transport convoy left Geneva at 09:30 UTC.

Three vehicles. Armed escort. Nira in the middle car, hands not cuffed
but not free either, watching through tinted windows as Switzerland slid
past. Mountains and lakes and the kind of peaceful scenery that felt like a
mockery of everything happening above.

Her phone was gone. Her laptop was gone. Her connection to the shadow
network was severed. She was a passenger now, being carried toward a
destination she hadn’t chosen, to face consequences she had accepted but
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still feared.

The convoy stopped at a checkpoint. German border. The security team
exchanged documents with officials who looked nervous about something.

“Problem?” Reeves asked into his radio.
“German federal police. They want to inspect the convoy.”
“We have diplomatic clearance.”

“They say the clearance has been revoked. Something about the detainee’s
status under EU asylum provisions.”

Nira felt something shift. The Germans were stalling. Why?

The answer came forty minutes later, when the checkpoint finally cleared
and the convoy crossed into Germany—but turned north instead of toward
Ramstein.

“Change of plans,” Reeves said. His voice was tight. “You're not going
stateside.”

“Then where?”

“The Hague. International Criminal Court. Someone filed a motion claim-
ing the US prosecution is politically motivated and requesting temporary
transfer to international jurisdiction.”

“Who filed it?”
“I don’t know. But whoever they are, they just bought you time.”

Time. The resource that kept running out for everyone except her.

The shadow catalog recorded the collision at 11:47 UTC.
Not in the Kessler band. Higher. Much higher.

COLLISION EVENT - MAJOR Object 1: SES-17 (Communications satellite,
GEO transfer orbit) Object 2: Debris fragment (Origin: Cosmos-1408 cascade,
migrated altitude) Location: 2,847 km altitude Impact velocity: 2.1 km/s
Satellite status: DESTROYED Debris generated: Estimated 890 fragments

SES-17. A communications satellite serving the Americas and Europe.
Television broadcasts. Internet backbone. Emergency services relay for a
dozen Caribbean nations.

Gone.

190



27: Testimony

The debris from the Kessler band had climbed higher than anyone pro-
jected. The cascade wasn’t staying contained. It was spreading upward,
reaching toward the orbital shells that held the infrastructure the world
actually depended on.

“That’s not supposed to happen,” one of the ESA analysts said on the
coordination loop. “The migration rate—the debris shouldn’t reach that
altitude for months.”

“The models were wrong.”

“The models were based on historical fragmentation data. This cascade
is different. The fragment velocities are higher. The collision energy is
distributing differently.”

“So what does that mean for the GEO belt?”
Silence. Then: “It means we have less time than we thought.”

The geostationary belt. 36,000 kilometers up. The orbit where commu-
nications satellites hovered in fixed positions, providing the backbone for
global broadcasting, weather monitoring, and military communications.

If the cascade reached GEO, the consequences would be measured not in
satellite losses but in civilizational capability. The ability to communicate
across oceans. The ability to see weather systems forming. The ability to
coordinate anything at global scale.

“How long?” someone asked.
“Based on current migration rates... six to eight weeks. Maybe less.”
Six weeks. Not months. Weeks.

The clock had just accelerated again.

Nira arrived at The Hague at 14:00 UTC.

The International Criminal Court building was modern, glass and steel,
designed to project legitimacy and permanence. Inside, it felt like a holding
pattern—lawyers and officials moving through corridors with the purposetul
uncertainty of people managing situations that had no precedent.

They put her in a conference room with a window overlooking the city.
Not a cell. Not yet.

A woman entered. Dutch, professional, with the kind of calm that came
from handling crises for a living.
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“Dr. Chandrasekaran. I'm Dr. Helena Vos, representing the Office of the
Prosecutor. You should know that your presence here is... irregular.”

“T'm aware.”

“The motion that brought you here was filed by an anonymous party. The
legal basis is questionable. The United States is already protesting through
diplomatic channels.” Vos sat across from her. “But you're here, and while
you're here, you have certain protections.”

“What kind of protections?”

“The kind that come with being a potential witness in an investigation
that hasn’t officially opened yet.”

“An investigation into what?”

“Into whether the actions that led to the current orbital crisis constitute
crimes against humanity.” Vos paused. “The deliberate destruction of shared
global infrastructure. The creation of conditions that have already killed hun-
dreds and may kill thousands more. The knowing continuation of activities
that guaranteed catastrophic outcomes.”

“You're talking about Russia. The ASAT test.”

“I'm talking about everyone. Russia. The United States. China. The
commercial operators who knew their systems were failing and kept them
running anyway. The governments that prioritized national interest over
collective survival.” Vos leaned forward. “The shadow catalog you built is
the only comprehensive record of what happened and why. If there’s ever
going to be accountability for this, it will be because someone preserved the
truth.”

“The shadow catalog isn’t mine. It belongs to everyone who built it.”

“And everyone who built it is currently being arrested, intimidated, or
silenced. You're the public face. The one who went on camera and told
the world what was happening. If you disappear into an American prison,
the narrative becomes: the criminal got caught. The threat was contained.
Everything is under control.”

“Everything isn’t under control.”

“No. But that’s the story they want to tell. And without you—without
someone willing to keep saying the truth out loud—they might succeed.”

Nira looked out the window. The Hague. The city where the world had
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decided, after too many wars, that there should be rules. That actions should
have consequences. That truth should matter.

It hadn’t worked, mostly. The powerful still did what they wanted. The
rules still bent for those who could afford to bend them.

But sometimes—rarely—the truth survived long enough to matter.
“What do you need from me?”

“Everything. The complete shadow catalog archives. The communications
records. The decision timeline showing who knew what and when. The
evidence that this wasn’t an accident—it was a choice, made by people who
understood the consequences and made it anyway.”

“That’s treason. Against my own country.”
“That’s testimony. In service of humanity.”
The distinction felt thin. But so did everything else.

“I'll do it,” Nira said. “But you need to understand—the crisis isn’t over.
The cascade is accelerating. We might have weeks before the GEO belt
becomes unreachable. Whatever investigation you're planning, it needs to
happen now, not in years.”

“Why now?”
“Because in six weeks, there might not be any communications infrastruc-

ture left to broadcast the findings. The truth only matters if someone can
hear it.”

The prediction came at 16:23 UTC.

The shadow catalog, running on reduced capacity but still functional,
had been tracking the debris migration patterns. The SES-17 collision had
scattered fragments across a range of altitudes, and those fragments were
now being tracked, cataloged, assessed.

One of them was on a trajectory that would reach geosynchronous altitude
in eleven days.

Not “might reach.” Would reach. The orbit was stable, the velocity con-
firmed, the mathematics inexorable.

And when it arrived, it would pass through the orbital slot occupied by
GOES-18—the primary weather satellite for the western United States. The
satellite that tracked hurricanes, monitored wildfires, provided the data that
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let millions of people know when to evacuate.

CONJUNCTION PREDICTION - CRITICAL Object: SES-17 debris frag-
ment (estimated 2.3 kg) Target: GOES-18 (Weather satellite, GEO) TCA: 11
days, 7 hours Probability: 67% Consequence: Loss of primary western US
weather monitoring

Sixty-seven percent. In eleven days.

The debris couldn’t be moved. GOES-18 couldn’t maneuver—it had
no fuel reserves for emergency repositioning. There was no technological
solution, no clever intervention, no last-minute save.

In eleven days, there was a two-in-three chance that the western United
States would lose its primary weather satellite. Right as wildfire season
continued. Right as another storm system was forming in the Pacific.

The shadow catalog broadcast the prediction. Every participating sta-
tion. Every news outlet that would listen. Every government that was still
pretending the crisis was under control.

Nira watched the numbers from her conference room in The Hague.
Eleven days.

She had told the truth. She had built a network that preserved it. She had
sacrificed everything—her career, her freedom, her country—to make sure
the world could see what was happening.

And now she could only watch as the sky continued to fall.
The cascade wasn’t waiting for accountability.

The cascade wasn’t waiting for testimony.

The cascade wasn’t waiting for anything.

In eleven days, the truth would arrive at GOES-18’s orbital slot traveling
at three kilometers per second.

And nothing anyone said would change the trajectory.
Only action could do that now.

If there was any action left to take.

28: The Sky Remains Broken

Three days to conjunction.

The NOAA operations center in Suitland, Maryland, had become the focal
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point of a crisis that no one knew how to solve. Screens showed the debris
fragment—designated SES-17-D-447—crawling toward its rendezvous with
GOES-18. The trajectory was stable. The probability was unchanged. Sixty-
seven percent.

In three days, wildfire detection for the western United States would
degrade from real-time to six-hour intervals. Hurricane tracking would lose
its primary eye on the eastern Pacific. The early warning systems that let
emergency managers make evacuation calls would go partially blind.

“We’ve modeled the coverage gap,” the NOAA administrator said. She
was addressing a room that included representatives from FEMA, the Na-
tional Hurricane Center, and a dozen state emergency management directors
joining by video. “If GOES-18 is lost, we can partially compensate with
GOES-16 and polar orbiters. But there will be blind spots. Response times
will increase. People will die who wouldn’t have died with full coverage.”

“How many people?”

“Depends on what happens during the gap. A major wildfire during the
degraded period—maybe dozens. A hurricane hitting the coast with reduced
warning—hundreds. A worst-case scenario with both...” She didn’t finish.

The room absorbed the numbers. These weren’t abstractions. These were
neighbors, constituents, family members who would burn or drown because
a piece of debris the size of a softball was traveling through space at three
kilometers per second toward a satellite that couldn’t move.

“What are our options?”

“We have one.” The administrator pulled up a diagram. “GOES-18 has
minimal propulsion capability—station-keeping thrusters only. Not enough
for a full repositioning. But enough for a small adjustment. If we burn
everything we have, we can shift the satellite approximately forty kilometers
off its assigned slot.”

“Forty kilometers. Is that enough?”

“Maybe. The debris trajectory has uncertainty bounds. If the fragment
passes through the predicted center point, forty kilometers puts us clear.
If it’s on the edge of the confidence interval...” She shrugged. “We might
move into its path instead of away from it.”

The same problem that had plagued every decision since the crisis began.
Predictions with uncertainty. Responses that might make things worse. No
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way to know until it was too late.
“What does the shadow catalog say?”

A pause. The question hung in the air—loaded with politics, with accusa-
tions, with the memory of everything that had happened since an analyst in
Colorado had noticed satellites arriving early at their predicted positions.

“The shadow catalog,” the administrator said carefully, “shows a tighter
confidence interval. Their fusion algorithm reduces the uncertainty from
plus-or-minus fifteen kilometers to plus-or-minus six. If we trust their pre-
diction, a forty-kilometer displacement has an 89 percent chance of success.”

“And if we don’t trust it?”

“Then we’re back to guessing.”

In The Hague, Nira watched the same data on a screen in her conference
room.

The shadow catalog was still running—diminished, harassed, but func-
tional. The network had lost four stations to arrests and five more to political
pressure, but the remaining operators had compensated. The predictions
were still the best available. The truth was still being recorded.

Dr. Vos entered with documents.

“The ICC Prosecutor has opened a preliminary examination,” she said.
“Based on the evidence you've provided. The archive you transmitted—the
decision timelines, the internal communications, the proof that officials knew
the consequences and acted anyway—it’s enough to proceed.”

“Proceed to what?”

“Investigation. Eventually, potentially, charges. Against individuals in
multiple governments who made decisions that constituted crimes against
humanity.”

“That will take years.”

“Yes. And you'll need to testify. Publicly. On the record. Against your
own government, among others.”

Nira looked at the screen. The GOES-18 conjunction clock. Three days.
“There’s something I need to do first.”

“The satellite?”
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“The people who depend on it. The shadow catalog has a prediction that
could save GOES-18. But the agencies won’t use it unless someone vouches
for it. Someone they’ve been told is a criminal and a traitor.”

“You want to make a public statement.”

“I want to tell them the truth. One more time. What they do with it is up
to them.”

Vos was quiet for a moment. Then: “If you do this—if you make another
broadcast advocating for the shadow catalog—the US prosecution will use
it against you. Evidence of continuing criminal activity. It will make any
future negotiation for return or amnesty impossible.”

“T know.”
“You’'ll never go home.”

The word hit harder than she expected. Home. The country she had
served. The career she had built. The life she had imagined, before every-
thing changed.

“Home is where the truth is,” she said. “Right now, that’s not America.”

The broadcast went out forty-seven hours before conjunction.

Nira’s face appeared on screens around the world—the second time in
two weeks, but this time without the shock of revelation. This time, everyone
knew who she was. Criminal. Traitor. Whistleblower. Prophet. The labels
varied by who was watching.

“Three days ago, I told you the truth about what was happening in orbit.
Today I'm asking you to act on it.”

She explained the conjunction. The probability. The coverage gap. The
lives at stake.

“The shadow catalog has a prediction that could save GOES-18. It shows
where the debris will be with higher accuracy than any government system.
But accuracy requires trust. And trust is what we’ve lost.”

“I’'m not asking you to trust me. I'm asking you to trust the math. The
tusion algorithm is open-source. Any institution with tracking capability
can verify the prediction. Any government that wants to check our work can
check it.”

“The satellite can be saved. The coverage gap can be prevented. But only
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if the people making the decision use the best data available—even if that
data comes from sources they’ve been told to reject.”

“In forty-seven hours, we’ll know whether truth or politics won. 1
hope—for everyone who depends on that satellite—that truth wins.”

The broadcast ended.
Within an hour, the responses began.

NOAA announced it was “incorporating all available data sources” into its
conjunction assessment. The phrasing was careful—no explicit endorsement
of the shadow catalog—but the meaning was clear. They were going to use
the prediction.

At NOAA'’s operations center, engineers began calculating the burn pa-
rameters. Forty kilometers displacement. Everything the satellite had left. A
one-way ticket off the assigned orbital slot, trading coverage optimization
for survival.

The burn was scheduled for thirty-one hours before conjunction.

The maneuver executed at 14:23 UTC on day eleven.

GOES-18's thrusters fired for seventeen minutes, consuming every gram
of station-keeping propellant the satellite had left. When the burn ended,
the satellite was drifting—slowly, imperceptibly—away from its assigned
position. Toward a new location that might be safety or might be doom,
depending on which prediction was correct.

Nira watched from The Hague. Marcus watched from Geneva, where the
Swiss had given him refuge in exchange for continued access to the shadow
catalog infrastructure. Volkov watched from a detention facility outside
Moscow, on a smuggled phone that one of the guards had provided because
even Russian prison staff wanted to know if the world was ending.

Twenty-nine hours to conjunction.

The debris fragment continued its approach. The satellite continued its
drift. Two objects, both beyond anyone’s control, converging toward a
moment that would determine how millions of people learned about the
disasters coming for them.

The fragment arrived at 19:47 UTC.
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The shadow catalog tracked it in real time—radar returns from three
continents, optical observations from two space-based telescopes, all fused
into a single prediction that updated every thirty seconds as the geometry
resolved.

Miss distance: 23 kilometers.
GOES-18 was safe.

The displacement had worked. The shadow catalog prediction had been
accurate. The satellite would continue operating—from its new position,
with degraded coverage, but operating.

In operations centers around the world, people who had been holding
their breath for eleven days finally exhaled.

It wasn’t a victory. Victories implied that something had been won. This
was survival—narrow, costly, temporary. The satellite had been saved, but
it couldn’t be moved again. The coverage was degraded. The cascade was
continuing. More debris was migrating upward every day.

But for now, for this moment, the truth had been enough.

The aftermath unfolded over weeks.

The shadow catalog didn’t become official. No government formally
endorsed it. No international body adopted it as standard. The political
costs were too high, the admissions too damaging.

But it became real in the way that mattered.

ESA integrated the shadow catalog feed into their primary conjunction
assessment. So did JAXA. So did the Indian Space Research Organisation,
and the Canadian Space Agency, and a dozen commercial operators who
had lost too many satellites to trust anything else.

The United States never acknowledged it publicly. But NOAA’s pre-
dictions started matching the shadow catalog’s with suspicious accuracy.
Someone, somewhere, was feeding the data in through back channels that
would never appear in any official record.

The timing schism didn’t heal. GPS, GLONASS, Galileo, and Beidou
continued operating on separate reference frames, their predictions diverging
by seconds that translated into kilometers of uncertainty. But the shadow
catalog provided a bridge—a neutral layer that mapped between regimes,
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that showed where objects actually were regardless of which government
was tracking them.

It wasn’t the solution anyone had wanted. It was the solution that emerged
when every other option failed.

The ICC investigation continued.

Nira testified for three weeks. She walked the prosecutors through the
timeline—from the first anomalous observation to the final cascade, from her
initial report to the decisions that had made everything worse. She named
names. She showed documents. She explained, in technical detail that the
lawyers struggled to follow, exactly how the systems had failed and why.

The charges, when they finally came, were directed at officials in four
countries. Russia, for the ASAT test that had triggered the ISS evacuation.
China, for the timing schism that had corrupted predictions. The United
States, for the automated responses that had accelerated the Starlink cascade.
Commercial operators, for the optimization that had made their satellites
both threat and victim.

None of the defendants were ever extradited. None were ever tried. The
charges existed as a record—a legal finding that what had happened was not
just a tragedy but a crime. A statement that the truth had been established,
even if justice would never arrive.

It wasn’t enough. It was never going to be enough.

But it was something.

Six months after the crisis began, Nira stood on a beach in the Netherlands,
watching the sun set over the North Sea.

She would never go back to America. The charges against her had been
sealed but not dropped—a legal limbo that meant she could be arrested the
moment she set foot on US soil. Her family had stopped calling. Her former
colleagues had stopped writing. She existed in a space between countries,
between identities, between the person she had been and whoever she was
becoming.

Marcus visited when he could. The shadow catalog had become his life’s
work—maintaining the infrastructure, improving the algorithms, training
the next generation of operators who would keep the truth alive. He told her
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the latest numbers: the cascade was stabilizing, debris generation slowing as
the most congested bands became too dangerous for any satellite to occupy.
In another decade, the 400-kilometer band might become navigable again.
In another century, the debris might finally decay.

A new normal. Degraded but functioning. Humanity adapting to a sky
that was no longer entirely theirs.

The ISS debris had reentered over the Pacific, as predicted. Most of
it burned up. A few pieces reached the surface, recovered by ships that
had been waiting for weeks. Museums were already competing for frag-
ments—artifacts of the era when humans had lived in space continuously,
before the cascade made it too dangerous.

Crews would return eventually. New stations would be built, more re-
silient, in higher orbits that the debris hadn’t reached. The commercial
operators were already planning, already building, already optimizing to-
ward a future that might repeat the same mistakes in different ways.

But for now, the sky was quieter. The predictions were trusted. The truth
was being told.

Nira’s phone buzzed. A message from the shadow catalog network—daily
update, same as always.

ORBITAL STATUS REPORT Tracked objects: 41,847 Active satellites: 3,291
Defunct/debris: 38,556 Collision events (24h): 7 Cascade status: Stabilizing
Prediction confidence: 94.3%

The numbers that defined the new world. More debris than satellites.
More past than future. More wreckage than hope.

But 94.3 percent confidence. The highest it had been since the crisis began.

The truth was working. Slowly. Imperfectly. In ways that would never be
acknowledged and never be rewarded.

But working.

She put the phone away and watched the last light fade over the water.
Somewhere above her, invisible against the darkening sky, thousands of
objects circled the Earth—satellites still functioning, debris still spreading,
the whole tangled legacy of a species that had reached for the stars and
discovered that reaching had costs no one wanted to pay.

They had survived. Not through wisdom or virtue, but through the
accumulated weight of small truths told by people who refused to stop
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telling them. Through the slow victory of reality over denial, of physics over
politics, of what was over what anyone wanted to believe.

The cascade would continue for decades. The scars would last for gener-
ations. The lessons would be forgotten and relearned and forgotten again,
because that was what humans did.

But somewhere, in servers scattered across six continents, the record ex-
isted. The truth had been preserved. And when the next crisis came—when
the next systems failed in ways no one expected—someone would be able to
look back and understand what had happened, and why, and what it had
cost to learn.

That was the only victory available.

It would have to be enough.

The sky fell, and they learned to live beneath it.
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