


Synalosis: The Single Shape Behind the Hunt, the Siege, and the Watch, and What a Target Can

Still Do

Copyright © 2026 by David Boles

All rights reserved.

No part of this book may be reproduced, stored in a retrieval system, or transmitted in any form or

by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior

written permission of the author, except for brief quotations embodied in critical articles and

reviews.

The author expressly reserves the rights of reproduction and use of this work for text and data

mining, under applicable law.

This is a work of nonfiction. The events, persons, studies, and figures described in it are real and

are documented in the sources listed at the back of the book. Any errors of fact or interpretation are

the author’s own.

Published by David Boles Books

Writing and Publishing since 1975

BolesBooks.com · david@bolesbooks.com

First Edition



For Janna,
and for everyone counted down to a single square,
who chose what to do in the one that was left.



When you surround an army, leave an outlet free.

Sun Tzu, The Art of War (trans. Lionel Giles, 1910)

The form of an object is a diagram of forces, in this sense at least, that from it we can
deduce the forces that are acting or have acted upon it.

D’Arcy Wentworth Thompson, On Growth and Form (1917)

The strong do what they can and the weak suffer what they must.

Thucydides, History of the Peloponnesian War (trans. Richard Crawley, 1874)
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Part I: The Geometry
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Before the Wall

I have written a shelf of books that I thought were about different things. One was about
prisons and the country we have built around them, the cell and the cage and the long
machinery that decides who disappears into them. Carceral Nation, I called it, and I believed
while I wrote it that its subject was incarceration, the American habit of confinement, the
particular cruelty of a place designed to take a person’s days and give nothing back. Other
books circled other subjects, money and the quiet machines that watch it, cities that failed
and the reasons they failed, the ways a crowd can be rented and a reputation manufactured.
I treated each as its own country with its own borders. I was wrong about that, and the
wrongness took me years to see.

What every one of those books had in common, under its particular subject, was a single
shape. Something or someone was being hemmed in. Options that had once been open were
closing, one after another, until a life or a city or a fortune arrived at a place where nothing
it could do would change what came next. The prison was one version. The collapsing city
was another. A watched account, a cornered firm, a surrounded army were the same motion
wearing different clothes, a steady contraction of what was still possible until only a single
outcome remained. I had been writing about that motion for a long time without naming it,
the way you can live in a house for years before you notice the shape of the rooms. Once I
saw it, I could not stop seeing it, and I knew the next book had to be about the shape itself
instead of one more thing the shape had eaten.

Writing about a shape is harder than writing about a story. A story has people and a place
and a sequence you can follow from a beginning to an end; a shape has none of that. It is
the same in a wolf pack and a stock market and a police dragnet, which is what makes it
worth a book and what makes the book hard to hold, because the moment you reach for an
example you are back in one subject, talking about wolves or markets or police while the
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shape slips behind the example like a face behind a mask. I wanted the thing the examples
had in common, without letting any one of them swallow it, the hunt and the siege and the
surveillance state and the closing case set down as the same operation in different material.
For that, the shape needed a name.

The name was hard to find, and the search taught me what the book could not be. The words
that already existed each belonged to someone. Encirclement is a soldier’s word and drags
the argument into the army, when the argument is not only about armies. Convergence is
a mathematician’s word gone soft, the kind that means everything and so means nothing.
Closure had been worn smooth by therapists, and siege was one example pretending to be
the whole. Every existing word either carried a single field’s assumptions into a book meant
to stand above all of them, or had passed through too many hands to keep an edge. I wanted
a hard true name that meant the operation and nothing else, and no such word existed. So I
made one.

I made it out of Greek, because the Greeks had the right word for the end of the thing and
needed help only with its beginning. The word is Synalosis, and I will build it where I first
saw the shape it names standing whole, at Alesia, in the dirt between two Roman walls.
There I can take it apart and show why each piece had to be the piece it is. Here, on the
second page, a coined word can do no more than promise, and the promise is enough: it
names one operation and no other, the closing of a target’s possible futures by many hands
converging at once, and it existed in no language until this book had need of it.

One word was not enough, because the shape has a second feature the first one does not
carry, and it took a second name from the same siege. The wall at Alesia was raised as two
rings instead of one, an inner ring to hold the trapped target in and an outer ring to keep its
rescue out, and the building of that double wall I call bivallation, a word I will set down
in full in the next chapter, where the wall can stand behind it. What belongs on this page
is only the reason the second ring matters, which is that almost every closing in this book
turns out to have one. The hunt that holds the prey also fends off whatever might save it.
The surveillance state that boxes in the citizen also works to keep help from reaching him.
To close a target all the way you build inward and outward at once, and the old siege at
Alesia had already drawn the picture two thousand years before I went looking for it.

The day the names existed was the day the book stopped being a notion and became a debt.
A private idea can be abandoned at no cost; a named and claimed thing, once it stands in
the world with your hand on it, has to be made real or it accuses you every time you see it.
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So this is a book with a made name and a borrowed wall, and it is about one thing only, the
closing of a target’s possible futures by many hands converging, whatever the target and
whatever the hands. What follows begins where my own search began, at Alesia, in the
dirt between Caesar’s two walls, because that double ring is the clearest picture the human
record offers of the whole idea standing in one place. From there the book moves outward
to the rest of the shape’s faces, to wolves and submarines, to the watched and the hunted,
to markets and minds and the pure mathematics of a game, and at the end to the hardest
question the shape raises, which is when, if ever, one of us has the right to close the ring on
another. The name is synalosis. The picture is the double ring. Everything after this page
is the argument that they are real.
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The Double Ring

In the late summer of 52 BCE, on a hill in eastern Gaul, a Roman army did something
stranger than fight. It built. For the better part of a month the legions under Julius Caesar
dug and hauled and drove stakes while the enemy watched them from the heights, tens of
thousands of men turning a river valley into a machine, and the thing they raised when the
digging was done would not have read as a weapon to any soldier who had ever carried a
blade into a field. They had made a wall. Behind that wall they made a second wall, two
rings of timber and turf and trenched water set clear around a hilltop town called Alesia,
and shut inside the town was the man who had come nearer than anyone then living to
ending Rome’s war in Gaul. He was called Vercingetorix. He held the better part of eighty
thousand fighting men and the whole population of a tribe besides, and once the Romans
finished their work he held no exit the ground would grant.

This book is about that shape, and about the fact that the shape is everywhere.

Step back from the hill for a moment and take in the war the hill belonged to, because the
scale of it is part of why Alesia matters. Caesar had come into Gaul eight years earlier, in
58 BCE, as a proconsul with debts the size of a kingdom and a career that needed a war
to survive. He was past forty, he had spent borrowed fortunes buying the offices that were
supposed to lead somewhere, and the somewhere had not arrived; what he had instead was
a provincial command on the edge of Gaul and a license to use it. He used it to conquer
a country Rome had never swallowed in a single bite. Eight campaigning seasons, tribe
after tribe, the Helvetii turned back with terrible loss, the Germans driven east across the
Rhine, the Belgae broken in the north, the coastal Veneti destroyed, Britain crossed twice
for the show of the thing. By the time he stood before Alesia he had made himself master
of everything from the Atlantic to the Rhine, and he had done it in a manner the ancient
sources count in numbers that stop the breath. Plutarch, writing later, put it at a million
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Gauls killed and another million sold into slavery, and eight hundred towns taken, and even
if those are the kind of figures a biographer reaches for rather than a census, the order of
the thing is right. Caesar fed a nation into the machine of a Roman army and came out the
other side immensely rich and the most dangerous man in Rome.

That is the man Vercingetorix had trapped, and it explains why Caesar could not simply
withdraw and try again next year, theway a general with less riding on the seasonmight have.
Everything Caesar was depended on the war ending in conquest rather than retreat. His
command was the only thing standing between him and the enemies he had made at home,
the senators who wanted him recalled and prosecuted the moment he became a private
citizen again, stripped of the army that was also his immunity. Pompey, once his ally, was
drifting toward those enemies. The wealth and the glory and the legions that Gaul had given
Caesar were the capital he meant to spend on the rest of his life, on the consulships and the
standing and, though no one yet said it aloud, on the reckoning with the Republic itself that
would come a few years later when he brought one of these same Gallic legions across a
small river called the Rubicon. A defeat at Alesia would have meant far more than one lost
battle. It would have unraveled the whole project: the army gone, the conquest reversed,
the country he had spent eight years and a million lives subduing rising at his back while
he ran for a Rome that would put him on trial. He had wagered his existence on Gaul, and
at Alesia the wager was called.

So the wall on the hill was built by a man who could not afford to lose it, around a man
who had finally found the way to make him lose, and that is the pressure under which the
shape this book is about shows itself most plainly. Desperation strips a thing to its logic.
Caesar at Alesia had no room for elegance or mercy or the long game; he had a closing ring
to finish before a nation arrived to break it, and he finished it, and the finishing shows the
operation in its bones.

To understand why a wall rather than a sword decided the largest battle of the Gallic war,
you have to understand the man inside it and the kind of war he had forced Caesar to fight.
Vercingetorix was an Arvernian noble, young, and he had done the thing the Gauls had
never managed in seven years of losing to Rome. He had bound the quarreling tribes into a
single command. Gaul before him was a hundred peoples who hated Rome and hated one
another almost as much, and a Roman general could always find a tribe willing to march
against its neighbor for him. Vercingetorix took that lever away. He preached one war and
one Gaul, executed the chiefs who would not follow, and assembled something Rome had
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not faced before, a national army with a single will behind it.

Then he refused to use it the way Rome wanted. He had watched his countrymen die for
years by meeting the legions in open battle, where Roman discipline turned every Gallic
charge into a slaughter, and he declined to give Caesar that battle again. What he did instead
was harder and crueler. He burned his own country, putting the torch to the granaries and the
towns and the standing crops along Caesar’s line of march, so the legions who could beat
any army in the field would find no army to beat and no food to eat. It is one of the oldest
hard truths of war that a besieger can be starved as easily as the besieged, and Vercingetorix
meant to let hunger do the fighting that swords had lost. He would dissolve the Roman
army rather than break it, mile by empty mile, and let the country itself do the killing.

The strategy had one flaw, and the flaw had a name, and the name was Avaricum. When
Vercingetorix ordered the towns burned, the people of one great town begged to keep theirs.
Avaricumwas the finest city of the Bituriges, ringed bymarsh and river, beautiful and proud,
and its people pleaded that it was strong enough to hold, that it need not be given to the fire.
Vercingetorix knew better and said so. He told them, in effect, that no Gallic town could
stand against a Roman siege, that the only safety was ash and empty ground, and that to
defend Avaricum was to invite its death. They defended it anyway. They could not bear to
burn the thing they loved, and so they kept it, and Caesar came.

What happened at Avaricum is part of why the wall at Alesia worked, because it taught both
sides what a Roman siege was. Caesar’s legions, themselves half-starved on the scorched
country, threw up a siege terrace against the town’s walls, a ramp of timber and earth that
rose day by day in the constant rain while the defenders fought from the ramparts with
everything they had, fire and grappling hooks and sorties in the night, and could not stop
it. The ramp climbed until the towers on it overtopped the wall, and on a wet day with the
sentries blind in the downpour the Romans went over. What followed was slaughter, the
plain thing a hungry and frustrated army does to a town that has cost it weeks of misery.
Caesar took no prisoners. Of forty thousand people in Avaricum, by his own count, some
eight hundred escaped to carry the news, and the rest were killed in the streets and the
houses, the old and the young, the armed and the unarmed alike, in a single afternoon.
Against Rome, a walled town was a trap with its people sealed inside it, and Avaricum
carved that truth into every Gaul who heard of it.

And here is the strange thing, the thing that tells you what kind of leader Vercingetorix was.
The fall of Avaricum should have broken his coalition. He had told them it would happen
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and they had not listened and forty thousand of them were dead, and a lesser commander
would have lost the tribes to despair. Vercingetorix turned the disaster into proof of his own
argument instead. He had warned them, he reminded them, that Rome could not be beaten
by holding walls, and the corpses of Avaricum were the price of forgetting it. The way to
win was the way he had said all along, to deny Rome food and ground and battle and let the
country do the work, and now that they had seen the alternative they would believe him. The
coalition held. That it held, after Avaricum, is one of the quiet measures of how dangerous
Vercingetorix was, because a man who can keep an army loyal through a catastrophe he
predicted is a man who has the thing armies follow.

For a season after Avaricum the war ran the Gauls’ way, and it ran their way because
Vercingetorix finally gave Caesar a defeat. At Gergovia, a hill town of his own Arverni,
he met the legions where the ground favored him, on slopes that broke Roman order and let
Gallic numbers tell, and he beat them. It was the first clean defeat Caesar had taken in Gaul,
and the news of it ran through the country like fire through the dry crops Vercingetorix had
been burning. Tribes that Rome believed were broken for good rose again. The Aedui, the
oldest and most powerful of Rome’s Gallic allies, the tribe Caesar had counted on without
question, went over to Vercingetorix and took their cavalry with them. By the high summer
of 52 the question that had governed eight years of war had quietly reversed itself. The
question was no longer whether Rome could hold Gaul. The question was whether Caesar
could get out of Gaul alive.

It was with that question hanging over him that Caesar maneuvered south, toward the safety
of the province and his winter quarters, and it was on that march that the two armies came
together for the last time. Vercingetorix made one mistake, the only one that mattered, and
it was a mistake born of a winning streak. With Caesar in retreat and the country rising, he
could not resist trying to finish him, and he threw his cavalry against the marching column
to break it apart and harry it to death. It was the open fight he had spent a year refusing
to give, and it went the way open fights against Rome went. Caesar had hired German
horsemen from across the Rhine, hard riders with no stake in Gaul, and they shattered the
Gallic cavalry and turned the harassment into a rout. Suddenly it was Vercingetorix who had
to run, and he ran for the strongest place near him, a hilltop town of the Mandubii called
Alesia, and pulled his eighty thousand inside its walls to wait out the storm and gather
himself again.

Caesar followed, and looked at what Vercingetorix had run to, and made the decision the
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whole rest of this book turns on. Alesia sat on a high plateau between two rivers, walled
already by the Gauls, steep on every approach, the kind of place a careful general studies
for an afternoon and then declines to storm. After Gergovia, Caesar had no appetite left for
sending legions up a hill against a prepared enemy, and no legions to waste on it; he had
ten of them and a country full of men who wanted him dead. So he declined the assault,
choosing to draw a line around the hill rather than climb it, and let the town eat itself, exactly
as Vercingetorix had once told the people of Avaricum it could not be done to them, and
now would be done to him.

The line was among the largest field engineering projects the ancient world had yet seen,
and the legions built it while the enemy watched and tried to kill them at it. The plan was
simple to state and brutal to execute. A continuous ring of fortification would be thrown
up facing the plateau, close enough to seal every path down off the height and far enough
back to stay out of javelin range from the walls above. Eleven Roman miles of it, ditch
and rampart and timber palisade, studded with towers at regular intervals and anchored on
camps where the legions slept in their armor. Day after day the Romans dug and the Gauls
came down off the hill to wreck the work, sortie after sortie aimed at the half-built sections,
and day after day they were driven back up to watch the line grow another length closer to
closing. Caesar kept his legions drawn up in front of the works to cover the diggers, and
let his German cavalry punish any Gaul who came too far down the slope, and the wall
rose. There is a particular horror in being the man on the hill watching a wall built around
you with arithmetic patience, knowing what it is for, unable to stop it, and the Gauls on the
plateau watched it for a month.

That month of building cost more than it first appears, and the cost is the measure of how
seriously Caesar took the closing. The two rings together ran some twenty-five miles, inner
and outer, and every mile of them was ditch dug by hand, rampart raised by the basketload,
palisade cut from standing timber and sharpened and set. Whole stretches of forest came
down to feed the works, the wood for the towers and the stakes and the interlaced branches
and the fire-hardened points in the lily-pits, hauled and shaped by men who were also stand-
ing watch, also fighting off sorties, also short of food on a country their enemy had burned.
Roman armies carried the tools for this in their baggage as a matter of course, the picks and
the turf-cutters and the saws, because a legion was a corps of engineers that happened to
fight, and at Alesia the engineering and the fighting were the same labor pointed two ways.
And all of it was a race. Every day the wall was unfinished was a day the relief might top
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the horizon and catch the legions with a gap still open, so the work went on at a pace that
reads, across two thousand years, as something close to desperation, tens of thousands of
men throwing a double ring around a hill faster than a nation could assemble to stop them.
No single mind could hold all of it. The thing was built the way a wall like that is always
built, by a multitude each doing a part, a coordinated swarm of hands raising a structure
none of them could see whole, and in that, before any wolf or any crowd appears in these
pages, is the first quiet glimpse of the many acting as one that the name Synalosis is built
to mark.

Vercingetorix read the line for exactly what it was, a slow sentence of starvation, and he
made the one move the closing ring still left him. Before the works were finished, while
there was still a stretch of ground the Romans had not yet sealed, he sent his entire cavalry
out into the dark of one night with orders that amounted to a last throw of the dice. Ride
home, he told them. Ride to every tribe in Gaul, to the men who had risen after Gergovia
and the men who had not yet chosen, and bring back an army. Bring all of Gaul. Inside the
walls he would hold with the infantry and the rationed grain and the will he had spent two
years building, and when the relief came it would catch Caesar between the eighty thousand
on the hill and the host of a nation at his back. It was a sound plan, the only plan, and it was
also a trap of a familiar kind. The single ring Caesar had built faced the town. It was no use
at all against an army arriving from behind it. A wall that looks inward cannot defend the
men who raised it from something coming up the road outside, and Vercingetorix had just
sent for the largest something the country could produce.

So Caesar built the second wall.

What Caesar did next is the seed of everything in this book, and it answered a problem most
besiegers never have to solve. Around the outside of his first ring, facing away from the
town and out toward open Gaul, the legions raised a second ring of fortification, longer than
the first, some fourteen miles of rampart and ditch and tower aimed past Vercingetorix at
whatever was riding to save him. When the second line was done the Roman army no longer
stood behind a wall. It lived inside one, in the corridor between two concentric rings of its
own making, and the two rings did opposite jobs in the same hour. The inner wall held the
trapped garrison in. The outer wall held the relief force out. One army, one position, two
faces, and the inside of the structure attacked, sealing the prey to starve it, while the outside
of the same structure defended, holding off the rescue that would spoil the kill. Attack and
defense, which every soldier is taught to think of as opposite choices a commander makes,
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had fused into the inner and outer skin of a single object made of dirt. The whole argument
of this book is folded into that one fact.

Between the two walls and reaching out in front of them, Caesar’s men turned the ground
itself into a layer of the trap, with a cruelty engineered to a careful pattern. First the ditches,
two of them run parallel before the inner rampart, the nearer one fed from the local streams
and flooded waist-deep so a charging man would have to wade it under fire. Beyond the
ditches the killing began in earnest, in belts. The legionaries felled trees and sharpened the
heavy branches and sank them in trenches angled outward, lashed and interlaced so a man
could not pull one free, a hedge of points that a charge would break itself on. In front of
that they dug rows of pits, conical, with a fire-hardened stake set upright in the bottom of
each and the whole thing hidden under a skin of brush, so a running man’s weight carried
him down onto the stake before he saw the hole. They called these the lilies, for the way
the pale points stood up out of the ground like stems waiting in a bed, and they planted
them in staggered rows across every approach, bed after bed of them. And in front of the
lilies, salted an inch under the soil where nothing showed at all, they scattered fist-sized
blocks of wood with iron barbs driven through them, hooks that took a bare or sandaled
foot and held it, so a man crossing the last open stretch toward the wall left a part of himself
in the dirt before he ever reached the ditch. The Romans gave these names too, the spurs
and the goads, the way men name the tools of a trade. The field in front of the double ring
was the first wall, a wall lying flat in the grass and hidden, doing its work on flesh before
any defender showed a face on the rampart. A relief army crossing that meadow would be
crossing a weapon the whole way. The geometry of Alesia did not stop at the timber line.
It went out into the meadow and waited there for feet.

And while the field waited, the town behind the inner wall began to die in the way the wall
was built to make it die. The grain Vercingetorix had rationed for a month ran low, and
the relief he had sent for did not come, and no word of it came, and inside Alesia eighty
thousand soldiers and the whole population of the Mandubii who lived there began to starve
together. When the last of the food was in sight, the leaders called a council to decide what
a trapped people does at the end of its options, and Caesar, who was not there, set down
what he believed was said, and one speech in it he chose to preserve precisely because of
what he called its abominable cruelty. A noble of the Arverni named Critognatus rose and
argued against both surrender and a hopeless sortie, and argued instead that they should
endure, hold the walls, and if it came to the worst do what he said their ancestors had done

11



in the old war against the Cimbri and the Teutones when those northern hordes had trapped
them: feed on the flesh of their own, the old and the young, those who could not fight, rather
than yield to Rome. It is a speech that has disturbed readers for two thousand years, and
Caesar set it in his account for his own reasons, to show the Romans at home the savagery
of the enemy they were spending their sons to subdue. Read it for the structure instead
of the horror and it is the voice of zugzwang itself, a man counting the futures left to his
people and finding every one of them a kind of death, choosing the death that at least is not
surrender. The council did not adopt his counsel, not yet. They chose the other thing first,
the thing that is somehow worse for being more ordinary.

They decided to put the useless mouths out. The fighters would stay and the rest would
go, and the rest meant the Mandubii, the people whose town this was, who had taken the
army in and now would be sent out of their own homes to make the grain last a few days
longer for the men defending them. Women and children and the old went down off the
plateau and across the dead ground to the Roman line, and they did the only thing left to
them, which was to beg. They asked Caesar to take them as slaves, to do anything with
them he liked, only to feed them and let them live. It was an offer of total surrender, of their
freedom and their bodies, in exchange for bread. Caesar refused it. He posted sentries along
the rampart with orders to let no one through, and the Mandubii were caught in the strip of
ground between the town that had pushed them out and the wall that would not let them in,
belonging to neither army, and there they starved, in full sight of their own people on the
heights and the legions on the rampart, while both armies waited for the battle that would
decide everything but their fate, which was already decided. This is the closing ring in its
nakedest form, stripped of swords and strategy, a population whose every future has been
foreclosed by people on two sides who have each done the arithmetic and found the lives
between them worth less than the grain they would eat. Remember the Mandubii in the
strip when this book reaches the chapter on what a hardening state does to the people inside
its rings. It does not matter to the geometry that they never lifted a weapon; the geometry
counts futures, and theirs were spent.

While the Mandubii starved in the strip, the thing Vercingetorix had gambled on was actu-
ally coming together out beyond the horizon, on a scale that should have made the gamble
pay. The cavalry he had sent into the dark had done their work. Across Gaul the tribes met
and argued and agreed, and what they agreed was the rarest thing in Gallic history, com-
mon action; representatives of nearly every people in the country convened and resolved to
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raise the whole of Gaul to lift the siege. They set quotas, each tribe to send so many men,
mustered the levy in the land of the Aedui, counted it, and appointed a command. Caesar
names the four who led it: Commius of the Atrebates, who had once been his own client
and creature before turning against him, the Aeduans Viridomarus and Eporedorix, and Ver-
cassivellaunus the Arvernian, the cousin who would find the seam in the wall. By Caesar’s
count it was a quarter of a million men, and even at the fraction modern historians allow, it
was a host conjured out of a hundred quarreling peoples for a single purpose, which is the
political miracle Vercingetorix had spent his short career trying to work. For one season the
leaderless many of Gaul came close to being a single body with one aim, and they marched
that body at the wall. That they failed does not erase what they managed, which was to
be, for a few weeks, the many acting as one against Rome, and to come within a hillside’s
worth of geometry of pulling it off.

Then, with the town dying and the dead ground between the walls filling with people who
could not be saved, the relief came, and it came as a nation. Caesar would later set the
number at a quarter of amillion foot and eight thousand horse, and no serious reader believes
the figure and every serious reader repeats it, because even cut to a fraction it describes a
host that should by every rule have been the end of him, an army larger than the one trapped
on the hill arriving to fall on his back while that one fell on his front. Four chieftains led it,
with Vercassivellaunus, a cousin of the man in the town, among them. They made camp on
the high ground a mile from the outer wall, and from the plateau the starving garrison saw
their countrymen come over the horizon and crowded the walls to watch, and for the first
time in a month there was reason on the hill to hope. The trap Caesar had built now had
teeth on both sides of him.

What followed was a sequence of battles across several days rather than a single clash, each
an assault on the geometry, each a search for the place where the rings could be broken. It
opened with cavalry, the relief army’s horse pouring onto the plain between the camps to
be met by Caesar’s, and the fight swung back and forth across the open ground through a
long afternoon with the men on both walls watching and roaring as if at a contest staged
for them, until once again the German horsemen Caesar had hired found the moment and
broke the Gallic cavalry and chased it back to its lines. That was the first day, and it settled
nothing but the opening question of whether the relief could simply ride the Romans down,
and the answer was no.

So the relief came at the walls themselves, and it came at night, because the field told them
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to. They had seen by day what crossing the dead ground cost, and they tried the dark instead,
and the dark was worse, because in the dark a man cannot see the lilies or feel for the barbs
until he is in them. They came with hurdles to throw over the ditches and hooks to pull
down the palisade and a great shout to wake fear in the legions on the wall, and the field
took them as it was built to take them, feet finding the hooks and bodies finding the stakes,
the assault breaking up on the buried geometry while the Romans on the rampart shot down
into the confusion at men they could hear but not see. The night attack failed the way the
cavalry had failed, on the structure rather than in a fight, and the relief drew off to think,
having learned what every attacker of a Synalosis learns, that pressure spread evenly against
a closed ring spends itself for nothing.

And then they found the flaw, because every ring built by hands has one, and the place they
found it is the hinge of the whole back half of this book. The Roman lines were not a perfect
circle, because the ground would not allow a perfect circle. To the northwest a hill rose too
steep and too high for the wall to climb cleanly over its summit, and rather than carry the
fortifications up and across the top the engineers had run them along the slope, which left
a camp of two legions sitting on the hillside with high ground above it that the Romans did
not hold, a camp that could be looked down on and rushed from above. It was the one seam
in the closing, the one stretch where the geometry did not quite close, and the Gauls found
it. Vercassivellaunus took sixty thousand picked men around by a hidden route to the high
ground above that camp, and on the day that decided everything he came down on it from
above while Vercingetorix, watching for the signal from the hill, threw his starving garrison
down off the plateau against the inner wall at the same moment. Now the trap closed on
the trapper. The Romans in their corridor were assaulted on both faces at once, the relief
pouring down on the weak camp from outside and the garrison hammering the inner wall
from within, and at the seam on the hillside the line began to give.

What saved Caesar was the one advantage a ring gives its defender, which is that a man
inside a closed line can move along it faster than the enemy outside can carry a blow around
it. While the Gauls had to march the long way around the outside of the works to mass
against the weak point, Caesar could shift reserves across the short chords of the inside,
pulling cohorts from a quiet sector and feeding them into the burning one, and he spent the
crisis doing exactly that, riding the inside of his own wall from threat to threat. He sent
his most trusted commander, Labienus, to the failing camp with everything that could be
spared, and Labienus held it by his fingernails while the assault came down the hill in waves.
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Caesar’s own soldiers told afterward how, in the worst of it, they would know the general
had reached a part of the line because they could see the color of his cloak coming along
the rampart, the scarlet a Roman commander wore so his men could find him, and the sight
of it told them help had come to their stretch of the wall and steadied them to hold. And
at the last, when holding was not enough, Caesar did the thing that ends sieges. He took a
body of cavalry and rode it out and all the way around the outside of his own outer ring, and
fell on the relief army from behind while it was pinned against his wall, so that the host that
had come to break the circle was suddenly itself encircled, hit in front by the wall it could
not take and in the back by horsemen it had not seen coming, closed upon from two sides
exactly as it had meant to close upon Caesar. The relief broke. Once the rear gave way
the whole vast army came apart and ran, and the men on the plateau watched their nation
dissolve on the plain below, and the gate of hope that had stood open for them since the
horizon filled with their countrymen swung shut.

The next morning Vercingetorix called his council a last time and told them the truth, that
there would be no relief and no breakout and no enduring, that every move was now a losing
move, and that the only thing left to spend was the manner of the end. They could give him
to Caesar living or dead, whichever served them. He rode down out of Alesia, by one old
account in his finest armor, the king of a Gaul that had lasted a single year, and laid his
weapons at the feet of the man who had buried him in dirt rather than beat him in the field.
Caesar took him for Rome, and the revolt was finished. Gaul became a Roman thing, and
stayed one for five hundred years, and the wall on the hill at Alesia became one of the most
studied feats of arms in the history of the West, taught to officers and engineers ever since
as the moment a siege became a science.

Vercingetorix himself went to Rome in chains, and down into the Tullianum, the cold stone
prison beneath the Capitol, and there he stayed while the world moved on without him.
Caesar left Gaul for a civil war against Pompey, fought it across three continents, won it,
and made himself master of the Roman world, and only then, in 46 BCE, with his power
secure, did he hold the great triumph through the streets of Rome in which the conquest
of Gaul was paraded as spectacle. The prize of that procession, hauled up out of the dark
after the better part of six years to be shown to the crowd, was Vercingetorix. When the
parade was over they took him back below and strangled him, the standard Roman end for
a captured king, the closing of the last of his futures staged as public theater. The man who
had bound Gaul into a single will died alone in a Roman cellar, six years after the only
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nation he ever made came apart on a plain beneath him while he watched from the wall.

For Gaul the bill was a country. The resistance did not outlive Alesia by long; a few last
revolts flared over the following year and were put down, and then the thing was finished,
and Gaul began the slow passage from a conquered land into a Roman one, its gods married
to Roman gods, its chiefs remade into Roman gentlemen, its language receding until what
survived of it lived on mostly in place-names and the bones of a few words. The wall on
the hill had taken more than an army. It had taken a future the whole country might have
had, the one in which Gaul stayed Gallic, and closed it as completely as it closed the three
futures of the men inside the ring. That is what a siege is for, in the end. It does more than
defeat the thing in front of it. It forecloses everything that thing might still have become.

And then, for the better part of two thousand years, no one was entirely sure where it had
happened. The wall sank back into the ground, the town became a modest Gallo-Roman
place and then dwindled and was abandoned, and the exact hill on which a nation had been
buried slipped out of certain knowledge. Over forty locations across France would at one
time or another claim to be Alesia, each with its partisans, because a country likes to know
where its founding defeat is buried. The argument was settled, as such arguments often are,
by a combination of a small inscription and a large ego. In 1838 a stone turned up near the
Burgundian village of Alise-Sainte-Reine carrying the Roman-era words IN ALISIIA, the
old name of the place hiding in plain sight inside the modern one. And in the 1860s the
name on the throne of France was Napoleon III, nephew of the first, a man hungry for a
national myth to stand on, who looked at the Gallic hero who had defied Rome and saw
a useful ancestor for a French empire. He ordered his officer Eugène Stoffel to dig at the
hill above Alise, and from 1861 to 1865 Stoffel’s men went looking for Caesar’s wall and
found it, the ditches and the camps and the pits traced out in the soil where the Commentarii
said the siege lines should run. Napoleon set a great bronze Vercingetorix on the summit in
1865, cast by the sculptor Aimé Millet, a Gaul in heroic repose gazing out over the valley
where his cause had died, put there by an emperor who wanted the strength of ancient Gaul
to rub off on a modern France. The hero of the leaderless many became a prop for a man
with a crown, which is its own small lesson in who gets to use a story.

Stoffel’s dig satisfied Napoleon, but it did not satisfy everyone, and the argument over the
site ran on for another century, kept alive by the awkward truth that Caesar was a propa-
gandist who wrote his own history and was not above improving it. As late as the 1960s
a serious thesis placed the battle a hundred miles away in the Jura. What finally closed
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the question was a Franco-German team under Michel Reddé and Siegmar von Schnurbein,
who excavated the hill from 1991 to 1997 with modern method, alongside the airborne sur-
vey of René Goguey, whose photographs caught the crop-marks of the buried works from
above. They found the siege lines where Stoffel had found them, the double ditch, the line
of the ramparts, the pits dug to hold the sharpened stakes, the dead ground turned weapon
still legible in the chemistry of the soil. They also found, as honest archaeology tends to,
that Caesar had idealized his own achievement, that the works were less than the seamless
geometric perfection the Commentarii describe, that the closing had gaps and improvisa-
tions he chose not to mention. That correction, far from weakening the thing this book is
built on, is the strongest evidence for it. Strip away Caesar’s exaggeration and the structure
is still there in the ground, the two rings facing in and out, the field sown with points, the
operation surviving every embellishment a vain general laid on top of it. The propaganda
was Caesar’s. The shape was real, real enough to dig up two thousand years on.

That wall outlasted everyone who fought at it by twenty centuries and is still there to be
measured. The men are dust and the empire is a memory and the language Caesar wrote
in is taught as a dead one, and the double ring is still cut faintly into a hill in Burgundy,
findable, the oldest legible copy of the operation this book is about. Synalosis leaves a
trace. That will matter later, because the same property that lets an archaeologist find a
closing ring two thousand years on is the property that lets a defender detect one closing on
him now, while there is still time to break it.

Now set the swords down, and the screaming, and the scarlet cloak, and look at what the
wall actually did, because the wall did the real work and the swords only finished it.

Caesar was outnumbered at Alesia. He was outnumbered on the inner face by the garrison
and outnumbered far worse on the outer face by the relief, pressed on both sides of his
corridor at once by forces that together dwarfed his own, and his army should by the plain
arithmetic of bodies have been destroyed. It was not, and the Gauls lost, and they lost
the way nearly every target in this book loses, by the closing of their options rather than
the trading of blows, until none of the options left to them was survival. Stand inside the
trapped army for a moment and count the futures it actually had. It could break out, fight
down off the plateau and through the line and away, and the inner wall with its flooded ditch
and its lilies and its barbs was built to foreclose that future, and at the seam on the hillside
the garrison tried it and the wall held and the future closed. A second future was relief,
holding on until a rescuing army shattered the siege from outside, and the outer wall was
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built to foreclose that one, and when the relief broke against it and ran, that future closed too.
The third was simply to wait behind its own ramparts and endure, and hunger foreclosed
that on a schedule no courage could alter, with the starving Mandubii in the strip as the
proof of how the schedule ran. Three futures stood open to Vercingetorix on the day the
Romans began to dig. The two walls and the empty larder took them away one at a time,
in order, until the only state remaining inside the set was the one in which he walked down
the hill and laid down his arms. Every move he had left led downward, and a commander
with nothing but downward moves has already been taken, whether or not a blade has yet
touched him.

Hold on the strangeness of that, because the whole book lives in it. An army of eighty thou-
sand armed men, fed and walled and led by the most capable commander Gaul produced,
was defeated without being defeated, in the sense that the thing which beat it was never a
stronger army. No Roman force ever broke the garrison of Alesia in a fair test of strength;
the garrison was never given a fair test of strength to lose. It was given a shrinking room and
the obligation to keep living in it, and living became impossible by degrees while the swords
stayed mostly in their sheaths. The killing at Alesia, ferocious as it was on the worst days,
was the closing ring presenting its bill. The mechanism that decided the outcome was the
foreclosure itself, the patient subtraction of futures, and the bodies were what foreclosure
costs when a target refuses to accept that its futures are already gone.

This is the part that should unsettle you, because it generalizes past sieges into places you
live. A thing can be destroyed without ever being beaten. The destruction can be done by
agents who never defeat it in any contest, who simply occupy, one after another, the futures
it needs, until the count of available futures reaches one and that one is surrender or death.
What decides such a contest is the count of futures a position still allows, and an enemy
who understands this will never give you the fight you are strong enough to win, because
giving you that fight is a mistake only an amateur makes. The professional closes. He takes
your roads, your rescue, your time, your room to turn, and he waits, and the waiting is the
weapon. It was an engineer who counted Vercingetorix down to zero, and the swords were
almost beside the point.

And if a thing can be destroyed by the closing of its futures, then a thing can be saved by the
opposite, by the refusal to let the count fall, by the manufacture of new futures faster than
they can be taken, and that possibility is the reason this book is not a counsel of despair. The
garrison at Alesia had three futures and watched all three close because it could generate
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no fourth. The whole back half of what follows is about how a target generates the fourth,
and the fifth, and keeps the room from emptying, and there are three ways to do it, and no
fourth within the target’s own power. For now, hold only the inversion the wall reveals: that
the deciding quantity in a hunt is how many futures the target has left rather than how hard
either party can hit, and that this quantity can be measured, and that once you can measure
a thing you can fight over it on purpose.

The chess players have the exact word for that condition, and I will use it through this whole
book because nothing else fits as cleanly. The word is zugzwang. It names the position in
which a player would give anything not to have to move, because every legal move on the
board leaves him worse off than he stands, and the rules will not let him stand still. Running
loses. Turning loses. Holding loses. The art of forcing zugzwang is the art of arranging a
position so the obligation to act becomes the instrument of defeat, and a hunt carried out
correctly is the patient construction of zugzwang around a living thing, the closing of its
choices one by one until motion in any direction is motion toward capture. The wall at
Alesia is what zugzwang looks like when tens of thousands of men build it out of timber
and earth and flooded ditches around an army on a hill.

A structure of two concentric rings, one facing inward and one facing outward, has a name,
and I take it from the archaeologists who dig the old hillforts where vanished peoples left
double rings of bank and ditch ringing their high places. Such a fort is bivallate, double-
walled, and the act of raising the two rings is bivallation. I am going to keep that word, the
double ring, at the center of this book, because it is the clearest single picture I know of the
thing the book is about. The double ring is the proof, available to the naked eye in the dirt
of a French hillside, that closing a target in and keeping its rescue out are the inner and outer
face of a single act of enclosure, one wall with two skins, whatever a commander is taught
about attack and defense being separate choices. Hold the picture of it. Every chapter ahead
is a face of that ring.

A reader who began at the front will remember an objection sitting in the epigraphs, where
Sun Tzu tells the commander to leave a surrounded army an outlet free. It reads as a flat
contradiction of everything Caesar did at Alesia, where the whole genius was to leave no
outlet at all, and the contradiction is worth meeting head on, because resolving it sharpens
the idea. Sun Tzu’s counsel is the doctrine of the golden bridge, and its logic is zugzwang
read from the hunter’s side. An enemy with every future foreclosed, who knows he dies
whether he fights or yields, will sell his life at the highest price he can exact, which is costly
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for the besieger. So you leave him one apparent road, and he takes it instead of fighting to
the death, and you have traded a desperate battle for a rout. But the open road is a chosen
one. The outlet is left so the prey will move, and a moving prey is a prey out of its defenses,
strung along a line the hunter picked, and the place the road leads is a place the hunter
prepared. This book is already full of the move. The wolf pack leaves a corridor and the
corridor ends at a waiting wolf; the relief army at Alesia was given open country to march
through and was lured against the outer wall and ridden down from behind. The left-open
outlet is a tool of the closing, the gap the hunter wants taken because he owns the ground
beyond it, and the cornered army that hurls itself through the single opening left to it, as
Vercingetorix’s garrison hurled itself at the seam, does precisely what the geometry was
built to make it do. Sun Tzu and Caesar are not opposed. One leaves a controlled outlet
to start the prey moving toward a prepared end; the other seals every outlet because his
engineering makes starvation do the same work. Both close the reachable set, differing
only in whether the last arc is shut with a wall or left open as a lure.

And here is the claim the rest of the book exists to earn, stated now so you can watch me try
to make it good. What Caesar did at Alesia with dirt and timber and tens of thousands of
spades is, in its structure, the same thing a wolf pack does to a moose with nothing but its
own bodies and a reading of the ground. Submarines did it to a convoy in the black middle
of the Atlantic, gathering unseen over the horizon and striking from many bearings at once
so the escorts could chase one wolf and lose the rest of the pack. A surveillance system
does it to a single human being, occupying every avenue of that person’s life in advance
and mapping every place a future of theirs might run, so the capture is arranged before
the target knows a hunt has begun. The detective does it to a crime, closing off account
after account of what happened until a single one is all the facts will still permit. The wall,
the pack, the submarines, the watchers, the detective: under every one of them runs one
operation, the foreclosure of a target’s available futures by many agents who close on it as
one, carried on until a single future is left, and that future is the target’s capture.

That operation has run through human and animal life since long before anyone thought to
study it, and it has never been given a name, because no single field has ever looked at all
of its faces at once. So I am going to name it.

The Greeks who watched their cities die under siege had a word for the end of the thing, for
the hour the walls gave and the place stopped being its defenders’ to hold. The word was
halōsis, the taking, the fall. They spoke of the halōsis of Troy, ten years of siege gathered

20



into a single noun. A thousand years on, Greek-speaking Constantinople would use the
same word for its own last day under the Ottoman guns, η Άλωση, the Fall, and would keep
using it for that wound for centuries after the walls came down. Halōsis is the moment the
ring closes all the way, the city taken, the futures spent to the last one. To that word I join a
single syllable, syn, together, the old Greek mark of the many who act as one body with no
single head giving the orders, the many of a wolf pack and a starling cloud and a leaderless
crowd. Set the two together and you have the name for the one operation that runs under
the siege wall, the hunting pack, the police dragnet, and the closing case.

Synalosis. The many close as one, until the city falls.

This is the subject of the book, and the book is built in the shape of the thing it studies,
because the thing has four faces and each of the four has been kept, until now, in a separate
room of human knowledge with the door shut. Run the closing forward, agents converging
on a target to take it, and the operation is the hunt, which we call attack. Turn the same
closing back against the hunter, the prey laboring to foreclose the predator’s options instead
of suffering the foreclosure of its own, and the operation is defense. Hold the closing still,
every bearing already occupied and watched but no blow yet struck, and the operation is
the watch, which we call surveillance, the ring raised in silence before the strike. Turn the
closing inward, against a field of possible explanations rather than a field of open ground,
and the operation is the case, which we call investigation, the closing of accounts until a
single truth is the only survivor. The hunt, the siege, the watch, the case. A field biologist
studies the first and a strategist the second and a scholar of privacy the third and a criminol-
ogist the fourth, and not one of them looks across the wall at the others, and so not one of
them sees that the wall is the only difference between their subjects. The detective and the
wolf are running a single program. The watching state and the cornered moose are staring
at one geometry from opposite ends of it.

I am not going to ask you to accept that on the strength of resemblance, because resemblance
is cheap and this book is making a far harder claim than that wolves are somehow like
submarines. Anyone can notice that two things rhyme. The claim here is that these four are
one structure in four different materials, and the way to tell a true structural claim from a
pretty resemblance is to find the thing that does not change as you cross from the wolf to
the wall to the manhunt, the quantity that stays itself in every material, and then to measure
it. There is such a thing. It has a plain name, borrowed from the engineers who design the
machines that chase and the machines that flee, and the next chapter is built entirely around
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it. It is called the reachable set, and once you can see it you will see Synalosis everywhere,
in places you would never have gone looking for a siege, and more than that, you will see
where to cut it. Because a target who can name the geometry closing on him can sometimes
break it, by one of three cuts and no fourth that lies within its own power, and a target who
cannot name the geometry has already lost and does not yet understand why. That is the
wager of this book, and unlike most of the wagers the hunted are offered, it is one they can
win.

But the wager only pays out if you can first learn to see the invisible thing the wall at Alesia
was closing, the count of futures still open to the men inside, which was neither the town the
wall surrounded nor the army it penned. Before the wolves, before the submarines, before
the watchers and the manhunt and the crowd that turns without warning into a pack, there is
one piece of arithmetic to settle, the arithmetic of a target’s possible futures and the precise
way a ring takes them away. Settle that, and everything after it is the same shape, found
again and again, in places no one ever thought to look for a siege.
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The Shape

There is a way to look at the wall at Alesia that strips away the dirt and the timber and the
dying men and leaves only the thing it was built to destroy, and that thing was a number. A
town and an army were what the eye saw, but the object of the whole design was a count:
the number of futures still available to Vercingetorix, which the month of digging existed
to drive down to one. To find Synalosis anywhere, in the pack and the dragnet and the
manhunt and the crowd, you have to learn to see that number first, because the number is
the one thing that does not change as you move from one face of the operation to another.
The engineers who design the machines that chase and the machines that run already have
a name for it. They call it the reachable set, and it is the most important idea in this book.

Take an animal on open ground. At this instant it stands at one point, and from that point,
given how fast it can run and how sharply it can turn, there is a region of the field it could be
standing in one second from now, a larger region in two seconds, larger still in three. That
growing region is its reachable set, the collection of every place the animal can still get to,
and you could draw it on the ground in chalk if you knew the animal’s speed and the lay of
the land. It has a definite size and a definite edge. A healthy moose on flat grass owns a
wide reachable set, a broad fan of escape opening in every direction. Now put a single wolf
on the causeway that is the only dry path across the marsh to the moose’s left. The chalk
shape changes at once. A whole arc of the moose’s futures, every one that ran left across
the causeway, is gone, erased, and the moose has not been touched. The moose is exactly
as fast as it was a moment ago. What has changed is the ground: another body now stands
on the route its escape required, and a route with a wolf on it has stopped being a future the
moose can reach. Put a second wolf on the high bank to the right and another arc of the fan
goes dark. Put a third where the treeline pinches the open ground to a throat, and the fan is
a corridor. No one has laid a tooth on the animal. Its world of available futures is simply
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closing, arc by arc, as other bodies move onto the ground those futures were made of, and
that closing, and nothing else, is the hunt.

The force of that picture is that any target at all has a reachable set, and a target’s reachable
set need not be made of ground at all. A message crossing a network has a reachable set,
the collection of every route by which it could still arrive; cut a node and a region of that set
goes dark, and a network built to survive attack is one whose reachable set stays wide no
matter which nodes you take, because its routes were never all threaded through the same
place. A fugitive’s reachable set is drawn on a map, every town he could still be hiding
in, and the manhunt is the steady shading-out of that map until one square is left unshaded.
Investigators close a stranger kind of set, the set of every account of what happened that
the evidence still allows, narrowed clue by clue until a single story is the only one the facts
permit to stand. And a population under a hardening government holds a reachable set
made of actions still open to it, of the things a citizen can still say and print and gather
to do, foreclosed one freedom at a time until the set is small enough to call a dictatorship.
Ground, routes, hiding places, explanations, freedoms: five different materials, and under
each of them the same object, a set of available futures, and done to each of them the same
operation, the patient removal of region after region until one future is all that is left.

The network material is worth a moment alone, because it is the one where the closing has
been measured most precisely and where the defense is best understood. The routes of a
communication network make a web of lines between nodes, and a message needs to cross
from one side to the other along any path the web still offers. Knock out a node and you
delete the lines through it, and a few of the message’s routes vanish, but if the web is dense
the message has thousands of others and does not notice. Keep knocking out nodes and for a
long while nothing dramatic happens, the message rerouting around each loss, its reachable
set of paths holding wide. Then, at a particular fraction of nodes removed, the web comes
apart all at once, the surviving pieces no longer joined, and the message that could reach
anywhere a moment ago can now reach almost nothing. The physicists who study this call
the sudden break the percolation threshold, the point at which a connected thing shatters
into islands, and it is the reachable set collapsing all at once rather than by degrees. The
lesson for anyone who wants to survive a closing is already visible here, long before the
defense chapter. A network whose routes all pass through a few critical nodes shatters early,
at the first well-aimed blows, while a network whose routes are spread so that no small set
of nodes carries the traffic holds its reachable set wide almost to the end. The mesh that
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reroutes is the message refusing to let its futures be foreclosed, and the whole science of
it was worked out by people studying glass and forest fires, with no thought of wolves or
dissidents at all.

The investigation material is the one that looks least like the others and obeys the law most
exactly. In the late summer of 1854 a physician named John Snow walked the streets of a
London neighborhoodwhere cholera was killing people by the hundred, and he was hunting,
though his quarry was an explanation rather than a man or an animal. The reigning account
said the disease rode on foul air. Snow met that account by closing the set of accounts the
facts would allow. He mapped the dead house by house and watched the deaths cluster
around a single public water pump on Broad Street. He found the cases that broke the air
theory: a workhouse full of people in the thick of the outbreak who had their own well
and barely sickened, a brewery whose workers drank the beer and not the water and were
spared, a woman who had died of the disease miles away and turned out to have had the
Broad Street water carried to her because she liked its taste. Each fact Snow turned up shut
off a region of the space of possible explanations, until the only account the evidence still
permitted was the one he had suspected, that the contagion came up out of the water of that
one pump. He had the handle of the pump removed. This is the closing of a reachable set
with every wolf and every wall stripped away, the set made of nothing but candidate truths,
contracting clue by clue toward the single truth the facts leave standing, and it is the same
operation, in the same direction, governed by the same law, as a pack folding a moose into
a corner of a field.

That operation is Synalosis, and I can now state it with the wall taken away. Synalosis
is the contraction of a target’s reachable set toward a single point, performed by agents,
constraints, or processes that close on it from many directions at once. A commander may
direct that closing, as Caesar directed it, or none may exist at all, the ring emerging from
each agent’s own rule with no mind above it, and the second kind, as later chapters will
show, is the harder of the two to break. The end of the operation, the instant the set has
been driven down to one future and that future is capture, is the halōsis, the fall, the taking
the Greeks named over their burning cities. Every wolf and submarine and camera and
detective and crowd in this book is this one operation found in a new material, and the
reason no one has named it before is that no one tracks a single quantity across materials
as far apart as a marsh and a hypothesis. A biologist watching a wolf hunt and a logician
watching a theory die would not say they share a subject, and the quantity each of them is
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tracking is the same quantity all the same.

The claim that these are one structure and not a parade of look-alikes is a heavy claim,
and it is fair to ask what gives me the right to make it. The right comes from a corner of
mathematics that studied the contraction of a reachable set decades ago, knowing nothing of
wolves and caring nothing for Caesar, as a pure problem of pursuit. Its founder was Rufus
Isaacs, who spent the 1950s at the RAND Corporation, the think tank the United States
Air Force built to do its coldest thinking in the first decade of the nuclear standoff. The
problems that paid Isaacs’s salary were problems of interception, of a missile closing on an
aircraft that is trying to escape it, of one moving thing trying to catch another moving thing
while both choose their paths in real time, each watching what the other does. Isaacs found
that underneath the hardware there was a clean mathematical question with no good existing
answer, and he built the answer himself and called the field the theory of differential games.
He laid most of it out in one dense and difficult book published in 1965, a book that missile
engineers and roboticists and economists are still working through today, and not one page
of it mentions an animal. It did not need to. The shape was the same.

Isaacs taught his new field through a handful of toy problems, and two of them are wolf
hunts in disguise. The first he named, with the dark wit of a man who had done his war
work in operations research, the homicidal chauffeur. A car is trying to run down a man on
foot. The car is far faster than the man, but it cannot turn on a coin; it has a wide turning
circle, the way a real car does, and there are points close beside it that it cannot reach without
swinging away and coming back around. The man on foot is slow but can pivot in place and
break in any direction the instant the car commits. Speed against agility, and the question
Isaacs asked was which of the two decides the outcome, and fromwhere. He proved that the
field of play splits cleanly in two. There is a region from which the car can force a capture
no matter how cleverly the man runs, and a region from which the man can guarantee his
escape no matter how well the car is driven, and the curve dividing the two Isaacs called the
barrier. The art of the chase, in his account, lives in the shape of that barrier, the dividing
line between the futures the pursuer can foreclose and the futures the target can keep.

Look at what that is. The car’s task is to grow the region of guaranteed capture until the
man is standing inside it; the man’s task is to stay in the region of guaranteed escape. Those
two regions, capture and escape, are the two halves of the man’s reachable set, the futures
already foreclosed and the futures still open, and the barrier between them is the live edge of
the closing. The homicidal chauffeur is a wolf and a moose drawn in algebra, one pursuer
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and one evader, and Isaacs solved it exactly, which means the closing of a reachable set
carries a mathematics of its own, worked out to the last line before anyone thought to aim
it at biology. The hunt has a geometry in the same hard sense that a triangle has one.

One pursuer, though, is not yet a pack, and the leap from Isaacs’s single chasing car to a
wolf pack or a siege is the leap that makes the operation lethal. Add a second pursuer and
you have done more than double the threat. Two pursuers, placed well, can cover escape
directions that no single pursuer could close, because a lone chaser, however fast, leaves
the whole arc behind itself open, and the target turns into that open arc and is gone. Put a
second pursuer on that arc and the turn no longer saves the target. This is why the geometry
of where the agents stand matters more than how many of them there are. A pack’s power
lives in the arrangement of its bodies. It places them so that every direction the prey might
break toward already has a body folding into it, so that the reachable set is pinched from
several sides at once and the target is asked to solve four escapes with one body that can
point only one way. The number of pursuers sets a ceiling on how many escape arcs can be
closed. The placement decides whether the closing actually leaves a gap. Isaacs handed us
the mathematics of one pursuer and one evader, and the pack is that mathematics run many
times over at once, on the same reachable set, from angles chosen so the foreclosed arcs
leave no opening, and that multiplication of angles is the whole of what the next chapter is
about.

Isaacs’s second toy is stranger, and it points straight at the surveillance chapter ahead. He
called it the princess and themonster. Amonster hunts a princess in total darkness, in a room
large enough and black enough that neither can see the other at all. Both can move. The
monster catches the princess by coming within some small distance of her, and neither of
them ever knows where the other is. Nothing is being chased here, because there is nothing
to chase toward; the monster only searches, sweeping the dark in some pattern, while the
princess moves to keep out of the places it has swept. And still the problem has an answer,
a best way for the monster to search and a best way for the princess to keep clear, and still
the answer turns out to be the management of a reachable set, this time the set of places the
princess could be as seen from inside the monster’s ignorance, which the monster’s search
narrows step by step although the monster never lays eyes on anything. A hunt run blind,
closing the set of where a target might be rather than the set of where it can go, is exactly
what a watching apparatus does to a human being, and Isaacs had its mathematics in 1965,
in the dark, with a monster and a princess, and no notion that the dark would one day be
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built out of data.

Here I have to be careful, because the cheap version of my claim is false and I do not want
to be caught making it. The cheap version says: wolves are like submarines, sieges are like
manhunts, surveillance is like a search game, how curious. That observation is worth noth-
ing, because everything is like everything if you squint, and a book built on resemblance
is a book built on sand. I am making the harder claim, the one that has to survive a hostile
reader, and the gap between the two claims is the gap between a metaphor and an isomor-
phism. A metaphor says that two things share an appearance. An isomorphism says that
two things share a structure, that there is a map carrying one onto the other under which
every moving part lines up and every rule survives the crossing, so that a theorem proved
about the first is true of the second for free. The whole numbers under addition and the even
numbers under addition share more than a likeness; they are isomorphic, the same object
in two suits of clothes, and anything true of how the first set adds is guaranteed true of how
the second adds, forever and without exception. When I say the wolf hunt and the manhunt
and the dying hypothesis are one thing, I mean it in that second and stronger sense, and the
way to check whether I have earned it is to find the part that maps, the quantity that holds
steady as the material changes, and to confirm that one operation governs it everywhere.
That quantity is the reachable set. That operation is its contraction. The wager of the book
is that the map holds, that a true statement about how a reachable set collapses under a wolf
pack is a true statement about how a reachable set collapses under a dragnet, a claim about
shared structure rather than a likeness between two pretty pictures.

A claim that large owes a debt, and the debt is to be killable. The history of thought is a
boneyard of grand unifications that explained everything and forbade nothing, schemes so
eager to accommodate that no possible observation could ever embarrass them, and a theory
that cannot be embarrassed is worthless, a mood dressed in the clothes of an argument. I
will not leave Synalosis in that state. The reachable set is a measurable thing, a volume that
can in principle be computed, and that hands the book a prediction sharp enough to break
it on.

The prediction runs like this. Take a wolf hunt with the animals collared so their positions
are known through time, compute the moose’s reachable set at each moment, the region
of ground it could still get to, and watch the volume of that region fall. Run the same
computation on a manhunt, tracking the fugitive’s reachable region on the map across the
days of the search. A network under attack offers a third measurement, the share of the
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system its traffic can still cross as the nodes go down. An investigation offers a fourth,
the space of accounts the evidence still permits as the clues come in. Four measurements,
four materials, and the claim is that all four trace the same signature, a volume falling
toward zero, and falling under one law, the law of a reachable set being foreclosed by agents
converging on it. Lay the four curves side by side. If the contraction in a wolf hunt looks
nothing like the contraction in a manhunt, the central claim of this book is false, and you
should set the book down and spend your evening better. Two of those curves the book will
actually trace, on real numbers and not in the abstract, when it reaches them. The convoy
war of 1943 is one: the merchant fleet’s reachable set, measured as the tonnage it could keep
afloat against the tonnage going down, contracts to the edge of collapse and then reverses
inside eight weeks, and the curve is in the records. The smallpox campaign is the other:
the reachable set of a virus, measured as the human hosts it could still reach, is driven on a
datable schedule from a whole planet to a single chain to one man and then to none. Those
are the measurement performed rather than promised, and a reader who wants the test run
before granting the theory can hold the argument open until they arrive.

The prediction has a harder edge, the part that forbids one specific thing, which is the part
a real theory cannot do without. The book claims more than the obvious half, that captured
targets show a contracting reachable set. It claims the converse and harder half: that targets
which escape, in every domain without a single exception, escape by one and the same
mechanism, by adding reachable futures faster than the closing agents can take them away.
The hare that lives is the one that jinks, that throws out fresh directions of escape at a rate
the closing cannot match, holding its reachable set wide while the foxes labor to pinch it
shut. Courage has nothing to do with it. The dissident network that outlasts a crackdown
outlasts it by opening new channels faster than the state can shutter the old ones. If that is
right, then somewhere out in the world there is an event that can never occur: a target that
got away while its reachable set shrank steadily, without pause, to nothing. Bring me that
case, a clean escape from a set that never once stopped closing, and you will have broken
the book in half. I do not think the case exists. A bet that cannot be lost proves nothing.
This one can be lost, and that is the only reason to make it.

A theory owes the reader its boundaries as plainly as its claims, because a thing that explains
every loss explains none, so the book has to say what Synalosis is not. It is not any narrow-
ing of options whatever. A man who chooses to specialize, who shuts doors on purpose to
walk through one, has narrowed his futures and suffered no closing, because nothing con-
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verged on him and the narrowing was his own. A single overwhelming blow that ends a
thing in one stroke is a different event, because the closing is the foreclosure of futures by
convergence over time, and a thing destroyed at once never had its set contracted around
it. Random attrition with no direction, futures lost here and there to bad luck that points
nowhere, falls outside as well, because the operation is directional, aimed, a contraction
toward a particular end. And persuasion that opens a mind, an argument that adds futures
rather than removing them, is the reverse of the operation even when it changes what a per-
son does. Synalosis is the convergent, directional contraction of a reachable set by more
than one agent or constraint toward a terminal point. Anything that fails one of those con-
ditions, the convergence, the direction, the contraction, the terminus, is some other thing,
and the book gains nothing by calling it a ring.

It helps to watch the test refuse a case, because a reader has every right to distrust a theory
that never says no. Take a company bleeding customers to a faster rival. Its options shrink
month after month, its room to act contracts, its future narrows toward a single grim point,
and on its face this looks like every closing in this book. Run it through the four conditions
and it falls out. Contraction is present, and something like a terminus. Convergence is not:
no coordinated ring has closed on the firm from many sides, only one competitor winning
buyers on open ground where every exit the company might still take, each new market and
product and price, stands unblocked. Nothing has surrounded it. One rival is outselling it,
and being outsold on an open field is a different event from being encircled, which is the
distinction the next chapters turn on. Amarket becomes a ring only when someone shuts the
exits, when a cornerer buys up the supply a short seller is bound to deliver and closes every
escape at once. The firm losing on price keeps all its escapes and suffers no siege. The test
says no, and the worth of the theory is that it can. A frame that called the outsold firm a
closing too would name decline and encirclement with one word and so explain neither.

This leaves one honest worry to face before the materials, that the theory is rigorous ex-
actly where it is least interesting and soft exactly where it matters most. In the hunt and
the network and the game the reachable set has a literal size, a quantity a machine could
compute, and there the claim of one shared structure is the strong claim, the isomorphism,
checkable to the last decimal. In the freedoms of a citizen or the wants of a mind there
is no such number, and a fair reader will ask whether the argument quietly collapses back
into the resemblance it spent this chapter refusing. It does not, and the reason can be stated
once. A reachable set is two things at bottom: an order, a set of futures with some still
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open and some foreclosed, and a dynamics, the rule by which converging pressure removes
them. Neither of those requires a yardstick to exist. Where a metric exists, the order and
the dynamics can be measured, and the sameness across materials is exact. Where none
exists, they persist anyway, the futures still ranked from open to shut, the contraction still
running under converging pressure, and the sameness is argued on that structure rather than
on a count. What the soft materials cost is the measurement; the thing measured is still
there. The freedoms of a people do close the way a moose’s ground closes, by foreclosure
under convergence toward a terminus, and that is a claim about structure that survives the
absence of a ruler to lay against it. The book will say, at each soft material, which kind of
claim it is making, the measured or the structural, and the reader is entitled to hold it to the
distinction.

One more instrument before the materials, because without it the chapters ahead read as a
list instead of a structure. The operation has been drawn so far as if it ran a single way. It
varies along three axes at once, and every closing in this book can be located by where it
sits on the three. The first axis is direction, the way the operation points, and it carries the
four faces already named: forward, the hunt that attacks; reverse, the defense that closes the
closer; standing, the watch held still with every bearing occupied and no blow yet struck;
inward, the case that narrows a field of explanations until one truth survives. A second
axis, coordination, asks what holds the converging agents together, and it runs from the
commanded closing a single mind directs, as Caesar directed his wall, through the locally
coordinated closing that emerges from each agent’s own rule with no commander at all, as
in a wolf pack, to the accidental closing no one intends, where a crowd springs the trap on
itself, to the self-inflicted closing a target draws on its own life. Material is the third, the stuff
the reachable set is cut from: fur, steel, money, freedom, attention, or the pure possibility
of a game. A chapter ahead names no fifth face or sixth. Each is the one operation read
at a new point on these three axes, the forward ring run in fire, the accidental ring run in a
market, the self laying its own siege. Keep the three axes in view and the rest of the book
stops being a parade of resemblances and becomes one object turned in the light.

So the book has its spine. Under the wall and the pack and the dragnet and the case there
lies one quantity, the reachable set of a target’s available futures, and one operation, the
contraction of that quantity toward a single point by many agents closing as one, and the
operation can be measured, which turns the claim that it is a single operation into a claim
that can be tested and can be wrong. The measurement is cleanest where the set has a literal

31



extent: the chalk fan on the ground, the fraction of a network still reachable, the space of
accounts the evidence still allows. Where the material is softer, in the freedoms left to a
citizen or the minutes of attention left to a mind, the same contraction works where no clean
number can be drawn, and there the claim stands on the shape before it stands on the count.
That gradient is a real limit, and naming it is part of the honesty the rest of this argument
will require. That is the theory entire, stated in the abstract, and the abstract is where a
lesser book would stop, having mistaken a definition for a discovery. But a stated shape
and a proved shape are different things, and only the proof persuades anyone. The proof
is the shape found, over and over, in the wild, in materials that have no business sharing
a structure and that share it anyway. So we go to the materials, and we begin where the
operation is oldest and least disguised, written into mammal nervous systems millions of
years before a Roman lifted a spade or a logician drew a line: in the hunt itself, where the
closing of a reachable set is done with bodies rather than walls, and where the first face of
the ring, the forward face, the face that attacks, shows the geometry in its plainest and most
lethal form. We begin with the wolves.
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Part II: The Four Faces
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The Forward Ring

We begin with the wolves because pack predators were closing reachable sets for millions of
years before there was anyone to draw the geometry, and because the hunt is the operation
of this book stripped to its skin. There are no walls here, no timber, no flooded ditches,
no engineers with picks. There is open ground, a thing that wants to live, and a handful
of other things that want to eat it, and between them nothing but distance and the speed at
which distance can be crossed. The forward face of the ring is the simplest face, attack in
its first and oldest form, the closing run forward toward a target to take it, and it is simple
in the way a knife is simple, which is to say that everything about it is in the edge. Watch a
pack hunt and you are watching Synalosis with the machinery showing, the foreclosure of
a creature’s futures performed in real time by bodies on grass, and once you have learned
to see the reachable set you cannot watch it any other way. The chase stops being a contest
of speed and becomes what it is, a problem in geometry solved against a living thing at the
cost of its life.

Put a pack on the winter range of a northern moose and watch the problem get solved. It is
a small pack, the usual thing, five or six animals that are mostly one family, a breeding pair
and their grown young, and they are traveling, which is what wolves mostly do, covering
ground at the steady trot that can eat thirty miles of country in a night. Hunting, for a wolf,
begins as searching, and most of a wolf’s life is the search; the killing is a few violent
minutes inside weeks of walking. They read the land as they go, the scent on the wind, the
tracks in the snow, the sound and smell of large bodies somewhere ahead, and at some point
the information resolves into a direction, and the trot bends toward it. This is the locate, the
first phase, and it ends when the pack and the moose are aware of each other across some
stretch of snow, the moose’s head up, the wolves slowing, the whole encounter hanging for
a moment on a question that has not been asked aloud.
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The question is whether the moose will run. Everything turns on it, and the wolves do not
yet know the answer, so they test. They move closer in a probing approach rather than a
charge, fanning as they come, and they watch what the moose does with its body. A healthy
adult moose is a poor thing to attack from the front; it is the size of a small car, it has hooves
that can break a wolf’s skull and a spread of antlers in season, and a wolf that commits to
the face of an animal like that is a wolf that may not hunt again. So the test is real, and it
is read in an instant. If the moose turns to face them and holds, backed to a tree or a bank
so nothing can come at it from behind, ears flat and head low and ready, the wolves usually
read the posture for exactly what it is, a reachable set the moose has chosen to keep small
and defended, every approach covered, the cost of pressing it higher than the meal is worth,
and after some milling and feinting they break off and go back to traveling. Most of the
moose a pack meets, it leaves. The kill is the exception, and the standing moose is one of
the main reasons.

But if the moose runs, everything changes, because a running animal has made a decision
about its reachable set that it cannot take back. A moose that holds its ground keeps every
direction closed and faces a known front. A moose that bolts opens its back to the pack
and trades a small defended set of futures for a large undefended one, betting that it can
outrun what is behind it across open country, and against wolves on snow that is a bet the
moose will usually lose. The instant it turns to flee, the hunt enters the phase the reachable
set was invented to describe. Wolves run at the ground the moose will need rather than at
the moose, and that distinction is the art of it. The lead animals stretch out after it directly,
pressing it, keeping it moving and frightened so it cannot stop and reset into the defended
posture, while the others do something that looks, to an eye that does not know what it is
seeing, like falling behind or wandering off at angles. The wandering is the hunt. Each of
those animals is taking a bearing. One swings wide to the left, where the open ground runs
toward a frozen lake the moose might use for footing; another cuts right, toward the broken
country where a moose could lose them in the timber; and arc by arc, the same way Caesar’s
towers took the paths down off the plateau, the directions in which the moose could still
escape are occupied by bodies, so the fan of its possible futures narrows toward a corridor,
and the corridor narrows toward a point.

Terrain does half the work, because terrain is the part of the reachable set the wolves do
not have to cover with their own bodies. Deep snow is an ally to the long-legged wolf and
a trap for the heavier moose, which breaks through the crust and flounders while the pack
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runs light over the top, so a smart pack drives its quarry off the wind-packed ridges and
into the soft drifts of the hollows, letting the snow foreclose the speed that was the moose’s
only plan. A frozen lake looks like open escape and is often a killing floor, the moose’s
hooves skating out from under it on the ice while the wolves, with their spread toes and
lower center, keep their feet. A riverbank, a cut-off meander, a fence line, a cliff, a stand
of timber too dense to run through: every feature of the land is a wall already built, a piece
of the ring the pack gets for free, and a pack that knows its range knows where those walls
are and runs the moose onto them. The chase, watched from above, is the moose being
steered, each turn it makes closed off a half-second after it makes it, its options spent one
by one until it is running the only way still open, which is the way the wolves have left open
because it leads where they want it to go.

And then the reachable set reaches its floor, the moose at bay with nothing behind it and
bodies on every other bearing, and the kill begins, and the kill is brief and not the point. The
wolves take it from the back and the flanks, where the hooves cannot reach, hamstringing
and tearing, bringing the great animal down by attrition and blood loss while it strikes at
them and sometimes kills one, and in a fewminutes a thing that weighed half a ton and could
have lived twenty years is meat in the snow. Killing is only the bill coming due. The hunt
was already over before the first wolf closed its jaws, decided in the geometry around the
moose rather than at its body, in the moment the running animal found that every direction
it turned had been taken and only one was left and that one ended here. Teeth are the receipt.
The win was the closing.

Watch enough of these and the thing that stands out is how rarely they end in a kill, and how
much that tells you about what the pack is doing. The studies that have followed wolves and
moose closely, on Isle Royale and across the northern ranges, find that a pack tests many
animals for every one it pulls down, that the share of encounters ending in a kill is small,
often well under a fifth and sometimes far below that, and that the animals the wolves kill
are drawn from a particular slice of the herd. They are the old, whose reachable sets have
shrunk with their failing legs and their worn teeth. The young go too, the ones who cannot
yet run far enough or fast enough. And the sick, the starved, the injured, the moose carrying
a heavy load of parasites or a wound or the slow famine of a hard winter, whose options
were already narrow before any wolf appeared. Mercy has nothing to do with the choice.
The pack is reading reachable sets, testing animal after animal to find the one whose set
is already small, because a hunt against a wide reachable set is expensive and dangerous
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and usually fails, and a hunt against a set already half-closed by age or sickness or snow is
cheap and likely to pay. The wolf is an accountant of futures before it is a killer of bodies.
It spends its effort where the arithmetic is favorable, and it walks away, again and again,
from the animals whose arithmetic is not.

The prey usually wins, and the reason belongs here even though defense gets its own chapter,
because it is the other half of the law. A wolf pack on open ground is a fearsome thing, and
most of what it chases lives. The moose that stands, the caribou that reaches the herd, the
elk that makes the river, the healthy animal that keeps its reachable set wide and refuses to
trade its defended futures for a panicked run, defeats the pack far more often than the pack
defeats it, and the pack survives by being selective enough to attack mostly the animals
that have already half-lost. Synalosis, on the forward face, is the story of a predator that is
stoppable most of the time and knows it, and that wins by choosing its moments, by closing
only when the geometry is already bending its way. Remember that when the book reaches
the chapter on how a target breaks the ring, because the moose that lives is the first teacher
of the three cuts, and it teaches the simplest of them, which is to keep your futures wide and
never spend them on a run you cannot finish.

Now to the question the hunt forces and the rest of this book cannot do without, the question
of who is running the pack. Watch the encircling, the way the animals fan to bearings and
close the arcs in what looks like a coordinated plan, and the natural assumption is that
there is a plan, that some lead wolf has assigned the others their stations, that this is a team
executing an assignment the way Caesar’s officers shifted cohorts around the wall. The
natural assumption is most likely wrong, and the reason it is wrong is the deepest thing the
wolves have to teach, because it is the thing that makes the word at the center of this book
the right word.

In 2011 a small group of researchers led by CristinaMuro, with Ramón Escobedo, Lee Spec-
tor, and the canine biologist Raymond Coppinger, built a computer model to ask whether the
encircling needed a plan at all. They put a handful of simulated wolves around a simulated
prey and gave each wolf only two rules, the same two rules for every wolf, with no leader
and no signaling and no shared plan among them. The first rule: move toward the prey until
you reach a certain safe distance, the distance set by how dangerous the prey is, closer for
a harmless animal and farther for one with horns or hooves that can kill you. The second
rule: once you are at that safe distance, move away from any other wolf that is also near
the prey. That is the entire program. Move in until you are close enough to be in danger,
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then slide sideways to keep clear of the packmates who are also close. Each simulated wolf
knew only the position of the prey and the positions of the other wolves, and acted on those
two rules alone, and out of that, with no coordination of any kind, came the entire behavior,
the tracking, the pursuit, the even fanning to bearings around the prey, the encirclement,
and even the ambush and the relay, the animals appearing to take turns and to lie in wait,
all of it emerging from two local rules followed by agents who never communicated and
obeyed no command.

What that means overturns the natural reading of the hunt completely. The ring around the
moose is not drawn by a mind. No plan assigns the stations, no wolf holds the picture of
the encirclement in its head and directs the others into place; each wolf is separately closing
on the prey and sliding away from its neighbors, and the encirclement is what those two
impulses produce when several animals follow them at once on the same prey. The second
rule is the one that does the geometry, because moving away from packmates who are also
near the prey is exactly the rule that spreads the wolves evenly around it, that keeps two
of them from crowding one arc and leaving the opposite arc open, that turns a crowd of
separate pursuers into a closed ring with no gap. No wolf intends the ring. The ring is a
property of the rule, the way the shape of a wave is a property of water and not a decision
the water makes. The pack closes the moose’s reachable set the way a liquid finds its level,
by each part doing a local thing, and the global thing, the closing, falls out of the sum.

This is the meaning of the syllable I built the name on, the syn, the many who act as one
without one of them being in charge. The honest science is not fully settled, and I will not
pretend it is; the same researchers who survey the field find real disagreement among wolf
biologists about how much wolves deliberately ambush or run prey in relays, with some
convinced of genuine cooperative intent and others not, and the truth for real wolves on
real snow is surely messier than two clean rules in a simulation. But the simulation proved
the thing that matters for this book, which is that the closing does not require a closer. Co-
ordination is not the same as command. A ring can be drawn around a target by a leaderless
many, each member acting on what is in front of it, with the encirclement belonging to no
one and emerging from all of them, and once you have seen that in the wolves you have the
key to most of what follows, because the submarines that named themselves after the wolf,
the camera networks that watch a city, the markets that turn on a panic, and the crowds
that harden into mobs are all, in their different materials, leaderless manys whose closing
no single mind designs. Caesar needed officers because dirt does not move itself. Wolves
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need no officers, because each wolf is the officer of its own two rules, and the wall they
build around the moose builds itself.

Go back, with that in hand, to the reachable set and to Isaacs’s single chasing car, and the
leap from the one pursuer to the pack comes into focus as the thing the last chapter promised.
Isaacs solved the chase of one pursuer and one evader and found the barrier, the line between
the futures the pursuer can foreclose and the futures the target can keep, and the trouble with
one pursuer is the trouble the moose exploits when it runs: a single chaser, however fast,
can close only the arc it is on, and leaves every other bearing open, so the evader turns into
the open and is gone. The pack is the answer to that trouble, and the answer lies in angles
rather than in speed. Each wolf is one pursuer closing one arc of the moose’s reachable set;
the pack is several of Isaacs’s pursuit problems running at once on the same animal, from
bearings spread around it, so the arcs they each foreclose add up and overlap and leave no
opening for the moose to turn into. The whole power of the pack is angular. Its number
sets how many arcs can be covered, but its arrangement, the spread of bodies around the
prey, decides whether the covered arcs actually close the set or leave a seam, and the second
rule of the Muro model, the rule pushing each wolf away from its neighbors near the prey,
is precisely the rule that maximizes the angular spread and seals the seam. The pack is,
without knowing it, solving for the geometry that gives the moose no good angle to run.

This is the forward face of the ring in a single sentence: a target is taken when enough agents
close enough of the angles around it that the foreclosed arcs of its reachable set leave no
escape, and the agents need neither great speed nor a commander to do it, only number
enough and spread enough and the patience to let terrain and weakness do the rest. The
relay is this same logic across time, fresh animals taking the near arcs as tired ones fall
back, so the closing never slackens. The ambush is this same logic with one arc closed
in advance, a body already waiting on the bearing the prey will be driven toward, so the
corridor the pack leaves open is a corridor that ends at a wolf. Angle, relay, ambush: three
ways of arranging bodies in space and time so the reachable set has nowhere left to go, and
all three are visible in a single winter hunt, and none of them needs a plan. The geometry
is the plan, and the geometry draws itself.

What the wolves do with fur and footing on snow, men have done with steel and torpedoes
on the open ocean, and they did it within living memory, and they did it so consciously in
the image of the pack that they took the animal’s name for it. In the cold middle of the
Atlantic, in the worst years of the last world war, a different kind of pack learned to close
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a different kind of reachable set around a different kind of prey, herds of merchant ships
crawling across a sea that gave neither side any terrain, no wall to drive the prey against
and no cover for the prey to vanish into. The geometry was the wolves’ geometry exactly,
the many converging from many bearings so the defenders could chase one attacker and
lose the rest. The man who built it had learned from his own First World War, where he
had captained a U-boat and been sunk and taken prisoner, and he understood before almost
anyone that the herd’s defense had to be answered by the pack. His name was Karl Dönitz,
and the thing he built was called, in his own language and then in the language of the men
it nearly starved, the wolfpack.

The prey, of course, had a defense, and to understand the pack at sea you have to first
understand the herd it was built to beat. When a great many animals that a predator hunts
gather into a single mass, a herd or a flock or a school, the safety they find is a precise,
geometric thing, and a biologist named William Hamilton worked out exactly what it is in
1971 in a paper whose title says the matter plainly, the selfish herd. Each animal in a herd,
Hamilton showed, is trying to put other animals between itself and the danger, to shrink the
patch of ground around it from which a predator could reach it before reaching something
else, and the way to shrink that patch is to move toward the center of the crowd, behind
other bodies. There is no cooperation in it. The herd is a pile of individuals each using
the others as cover, the weak and the slow shoved toward the deadly edges, and the shape
that results is the cheapest defense in nature, available to anything that can manage to stand
near its own kind. A lone animal on open ground presents a predator with one reachable
set and no complications. A herd presents a predator with a problem, because to reach any
one animal the hunter must get past the wall of all the others, and the animals on the inside
have made the routes by which a predator could reach them nearly empty.

Ships learned the same trick, for the same reason, against the same kind of enemy. A single
merchant vessel crossing the Atlantic alone in wartime was a lone animal on open ground,
one ship, one reachable set, a submarine’s easy meal; and in the first war and again in the
second, when ships sailed independently, the lone-wolf U-boats ate them by the hundred.
The answer was the convoy, the merchant herd, dozens of ships packed into a box of ocean
and ringed by a screen of warships, and the convoy worked for Hamilton’s reason and one
other. It worked because it forced the submarine to come through the escort screen to reach
any ship, the way a wolf must come through the herd’s edge, and it worked because of
a counterintuitive arithmetic the mathematicians of the war would later make precise: a
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convoy of forty ships is not forty times as likely to be found as one ship, because the ocean
is enormous and a clump is barely easier to spot than a single hull, so gathering the ships
together hid most of them inside the low odds of the whole group being detected at all. The
convoy concentrated the merchant fleet, yes, which in one sense narrowed it, but it shrank
the predator’s chance of ever locating the prey far more, and the net was a defense that cut
shipping losses sharply the moment it was used. The convoy was the herd, and it was a
good defense, and Dönitz built the pack to beat it.

Karl Dönitz had learned the problem from the inside, in the first war, as a young U-boat
officer. In October of 1918, in theMediterranean, the boat he commanded attacked a convoy
alone and was sunk in the attempt, and Dönitz spent the end of the war in a British prison
camp turning the failure over in his mind. What he concluded there became the whole of
his later doctrine. A single submarine against a convoy was beaten before it began, because
one boat could reach only one part of the herd and the escort could turn its whole strength
on that one threat, the way a healthy moose can face a single wolf and win. The convoy had
solved the lone submarine. The only thing that could un-solve it was a submarine that did
not come alone. If many boats could be brought against one convoy at once, from many
bearings at the same time, the escort screen would face the predator’s version of the moose’s
dilemma, too many threats from too many directions to close them all, forced to chase one
contact while the others struck the undefended arcs. Concentration against concentration.
The herd had massed its defense, and the answer was to mass the attack as a ring of separate
hunters closing the convoy’s sea-room from every side, rather than as a single charge.

Dönitz spent the interwar years building toward that idea, against the handicap that Germany
was forbidden submarines until 1935, and when he got his boats he trained them in the tactic
and gave it a name out of the animal world that fit it exactly. He called it Rudeltaktik, pack
tactics, and his men called their boats the grey wolves, and the English-speaking world,
when it learned to dread them, translated the whole thing into a single word it has kept ever
since, the wolfpack. The name was not decoration. Dönitz had looked at the convoy and
seen a herd, and looked at the answer and seen a pack, and built a navy around the same
geometry a wolf uses on a moose, the closing of a reachable set by many hunters frommany
angles, rendered now in diesel and steel on a sea that gave the prey nowhere to hide. His
aim was a number, the way every Synalosis comes down to a number. He was fighting
a tonnage war, and the tonnage war had one rule: sink Allied ships faster than the Allied
shipyards could build them. Drive the herd’s reachable set, its capacity to carry food and
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fuel and armies across the ocean, down toward zero faster than it could be replenished, and
Britain would starve and the war in the west would end. Every torpedoed freighter was a
future foreclosed, a cargo that would not arrive, and Dönitz meant to foreclose them faster
than they could be remade.

The system he built to do it was a search problem and a swarming problem bolted together,
and both halves are pure Synalosis. The first half was finding the herd in an ocean that could
hide it, and the wolves on snow solve that by reading scent and track while Dönitz’s wolves
solved it with geometry. He strung his boats out in a long line across the sea, a patrol line,
set athwart the routes the convoys had to use, with the boats spaced just close enough that
no convoy could slip through the gap between two of them unseen. The line was a comb
dragged across the probable path of the prey, and it turned the impossible task of finding one
convoy in the whole Atlantic into the manageable one of covering the few hundred miles
of front the convoy was likely to cross. This is the princess-and-monster problem from the
last chapter wearing a naval uniform, the search for a target that cannot be seen, solved by
sweeping the space of where it might be until the set of its possible positions collapses onto
a contact. When one boat in the line sighted the smoke or the masts of a convoy, the search
was over and the second half began.

The second half was the swarm, and here the U-boat pack worked in a way the wolf pack
does not, in a way that matters for everything that follows in this book. The boat that found
the convoy did not attack. It became a shadower, hanging back at the edge of sight, trailing
the herd, and it did the thing a wolf never does: it called for help. It radioed the contact to
Dönitz’s headquarters ashore, the position and course and speed of the convoy, and from
a building in occupied France the central command of the whole U-boat war gathered the
scattered boats and vectored them onto the target, ordering this pack and that one to converge
on the shadower’s reports, drawing the ring closed by signal across hundreds of miles of
sea. The wolves need no such call, because each wolf can see the moose and its packmates
and close on what is in front of it; the convoy was too big and the ocean too wide for that,
so the U-boat pack was knit together by a voice on the radio rather than by emergence, a
commander who held the picture none of the individual boats could see and moved them
into place like a hand arranging stones. That difference matters. The wolf pack closes itself,
leaderless, from local rules; the U-boat pack was closed by a central mind speaking over a
wire, and that wire, which was the source of the pack’s coordination, would turn out to be
the thread by which the whole thing could be unraveled.
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When enough boats had gathered, they attacked, and the attack was built to defeat the escort
screen the way the convoy was built to defeat the lone boat. They came in at night and on
the surface, which sounds backward for a submarine and was the heart of the method. A
submerged U-boat was slow and half-blind and could be heard by the escorts’ ASDIC, the
sound-ranging gear that pinged the water for submerged hulls; a surfaced U-boat at night
was fast, faster than many of the escorts, nearly invisible in the dark to the eye and useless
to the ASDIC that listened only below the waterline. So the wolves ran on the surface in
the darkness, slipping in among the columns of merchantmen, some of the best captains
driving their boats clean inside the convoy to fire from point-blank range with the wakeless
electric torpedo that left no trail of bubbles to point back at them, one torpedo for one ship
and then a turn to the next. And the escort screen, faced with several boats striking from
several bearings at once, met the moose’s dilemma exactly. An escort that turned to hunt
the boat that had just torpedoed a tanker on the starboard side was an escort whose place on
the port side was now open, and there were never enough escorts to cover every bearing, so
each one they chased was three they could not, and the ring closed on the convoy from the
gaps the chasing opened. The convoy’s reachable set, the sea-room and the time it needed
to get its ships across, contracted under attackers it could not all engage, and ship after ship
went down into the cold while the escorts ran from one contact to the next, always one move
behind a closing that came from too many directions to answer.

It worked, when it worked, with a completeness that frightened the men who watched it.
The pack tactic was not fully perfected in October of 1940 when six boats found a slow
convoy of thirty-four ships labeled SC-7, but it worked well enough to make a legend of
horror. The first boat to make contact sank two ships and was driven off by a flying boat,
and then Dönitz gathered his pack, and the next night it came in, and what happened to SC-7
was less a battle than a slaughter in the dark. Five U-boats ran loose through and around
the convoy on the surface, firing as they pleased, and the escorts, too few and without the
gear to find a surfaced boat at night, could do almost nothing but pull men from the water.
Around twenty ships of the thirty-four went down, the worst loss rate any North Atlantic
convoy would suffer in the entire war, and the Germans themselves had trouble afterward
sorting out which boat had sunk what, the way a feeding frenzy blurs together. Four nights
later a fresh pack of five boats fell on the next convoy, HX-79, which had eleven escorts to
SC-7’s handful, and the eleven escorts did not save it; twelve more ships went to the bottom.
The escorts’ numbers had not mattered, because numbers of defenders count only against
the arcs they can actually close, and a screen built to chase submerged boats by day was a
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screen with every night-time surface bearing open.

The U-boat men called the stretch that followed the Happy Time, and they had more than
one. When the United States entered the war and had not yet learned to convoy or to darken
its coastal cities, Dönitz sent boats to theAmerican seaboard in early 1942, and there, against
unescorted ships silhouetted at night by the bright shore lights of cities that would not go
dark, a handful of submarines sank hundreds of vessels in a few months, often working
alone because alone was enough against prey that traveled alone. The lesson ran the same
way in both directions. Ships that sailed singly were moose that ran by themselves and died
by themselves; ships that sailed in convoy forced the pack to gather and coordinate and
overwhelm the screen, which the pack, for a long and terrible stretch of the war, could do.

It built toward a climax in the late winter of 1943, and for about three weeks in March of
that year it looked as though Dönitz might win, might drive the herd’s reachable set to the
point where Britain could no longer be supplied and the convoy system itself would have
to be abandoned as unworkable. The U-boats were at the peak of their numbers, more than
a hundred at sea, and they had two advantages that month that stripped the convoys of their
protection. Their own codebreakers had broken into the Allied convoy ciphers and could
read where the herds were being routed; and at the same moment the Allies went blind,
because the Germans had added a refinement to their Enigma machines that shut the British
codebreakers out of the U-boat cipher for the better part of three weeks, so the men who had
been quietly steering their convoys around the patrol lines by reading Dönitz’s own orders
suddenly could not. Into that darkness sailed two convoys, a slow one and a faster one,
SC-122 and HX-229, on courses that brought them together over the deepest part of the
mid-ocean air gap, the stretch the Allies called the Black Pit where no land-based aircraft
could yet reach. Dönitz threw the better part of forty boats at them in three packs, and over
four days they sank more than twenty ships out of the combined hundred for the loss of
almost nothing, and German radio crowed about the greatest convoy battle of all time, and
it was not bragging. A Royal Navy assessment afterward came as near to despair as such
documents ever come, judging that the Germans had never come closer to cutting the link
between the New World and the Old than in those twenty days, and that it was beginning
to look as though convoy could no longer be relied upon as a defense at all. Britain’s fuel
reserves were running down toward the line below which the war could not be continued.
The herd was dying, and its defenders were close to deciding that the herd could not be
saved. This stretch is the measurement the opening promised, run now in a real war rather
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than the abstract. The merchant fleet’s reachable set was the tonnage it could keep afloat
and the sea-room to move that tonnage across the ocean, and through those three weeks of
March that set contracted faster than at any point in the war, ships going down far ahead of
the rate the shipyards could replace them, the volume of Britain’s available futures falling
toward the line past which there would be no continuing. One of the four curves, then,
traced in steel and seawater.

And then, in eight weeks, the whole thing turned over, the hunters became the hunted, and
the reason it turned is the deepest lesson the U-boats have to teach a book about closing
rings. The patrol line and the night surface attack were effective because they solved the two
real problems of the closing, finding the herd and overwhelming its screen, and for years no
defense the Allies had could answer a pack that gathered faster than the escorts could engage
it. But the radio that gathered the pack was, in the end, not effective as a way to coordinate
a kill, because it solved the problem of bringing the boats together only by broadcasting that
they were coming. A pack that must talk to coordinate is a pack announcing its presence,
and the Allies learned to listen. They built sets called high-frequency direction finders,
Huff-Duff in the slang, that took a bearing on a U-boat the instant it transmitted, so the
shadower’s contact report to Dönitz, the same message that began the gathering of the pack,
now also told an escort exactly which patch of sea to go and hunt. The thing that closed the
ring became the thing that gave the ring away.

It compounded from there, each Allied move answering one of the closing’s requirements
with a counter, and the counters together preview the three ways any Synalosis is broken.
The Allies broke back into the U-boat Enigma and resumed reading Dönitz’s own orders,
and used them to route the convoys around the patrol lines, so the herd began jinking, open-
ing new paths across the ocean faster than the lines could be reset to close them, which is
the prey keeping its reachable set wide by manufacturing escape routes the hunter cannot
cover in time. They put centimetric radar on the escorts and the aircraft, a radar fine enough
to catch the small wet silhouette of a surfaced submarine in the dark, and the night that had
been the wolves’ element became a place where they were seen and bombed, the surface at-
tack’s invisibility cancelled. And they closed the Black Pit at last, flying the longest-range
bombers they had and sailing small escort carriers out into the mid-ocean gap so that air
cover reached the convoys everywhere, and a U-boat on the surface trying to shadow or to
gather now did so under wings, driven down again and again to a crawl beneath the waves
where it could neither keep up with the convoy nor call the pack together. The escorts, more
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numerous now and better trained and grouped into support forces whose whole job was to
hunt the hunters, stopped merely defending and began killing.

The arithmetic reversed itself with brutal speed. Late in April a slow convoy called ONS-5
was found by a pack that grew to more than forty boats, and the convoy lost thirteen ships,
which in 1942 would have been another massacre; but this time the escorts and aircraft sank
six of the attacking submarines and savaged seven more, and for the first time the pack paid
a price as heavy as the one it inflicted. Two weeks later another convoy was attacked and
lost nothing while the escorts destroyed boat after boat. Through the whole of that May the
Allies sank forty-one U-boats, an entire month’s worth of the grey wolves dragged down
to the bottom they had sent so many others to, while their own losses in the North Atlantic
fell to almost nothing. The pack that had nearly severed the Atlantic in March was being
slaughtered in May, and it was being slaughtered along the exact lines of its own strength,
found by the radio that coordinated it, evaded by the rerouting that read its orders, exposed
on the surface by the radar that beat its darkness, and hunted from the air over the gap it
could no longer use. On the twenty-fourth of May, 1943, Dönitz pulled the bulk of his boats
out of the North Atlantic, and in the privacy of his own war diary set down the only honest
verdict, that the Battle of the Atlantic had been lost. The hunters had become the prey, the
ring had closed on the men who built it, and the convoys crossed for the rest of the war
through seas in which the wolfpack was the thing being hunted. The same curve that fell
through March bent back up through May, the fleet’s reachable set widening as fast as it
had narrowed, and a reader who wanted the contraction laid out on real numbers has now
watched one fall and reverse inside eight weeks.

Two materials, then, fur and steel, an age apart in their methods and identical in their geom-
etry: a target taken by many hunters closing its reachable set from many bearings at once,
so the defender can answer one arc and loses the rest. The wolf and the submarine are the
same forward face of the same ring, attack in its purest form, the closing run toward a thing
to take it. But the U-boats added something the wolves could not, a lesson the wolves are
too simple to teach, which is what coordination costs. The wolf pack closes with no signal
and so emits no signal, leaderless and silent and hard to break, because there is no central
thread to cut. The U-boat pack closed by a voice on the radio, and the voice that made
the many into one ring also made the one ring audible, locatable, readable, and in the end
killable. A closing that must be commanded can be detected at the command; a closing that
needs no commander cannot. The advantage here is narrow, and the narrowness matters.
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A leaderless ring is harder to detect, harder to break, and harder to blame, since there is
no command to overhear and no head to cut. It is not, on that account, more lethal. The
deadliest closing the book has met so far was Caesar’s, commanded in detail by a named
hand, and the most destructive ones still ahead will be commanded too. Resistance to be-
ing broken and sheer body count are different axes, and the book holds them apart. That
distinction, the audible ring set against the silent one, will run through the rest of this book
like a fault line, separating the rings that betray themselves from the rings that do not, and
it is the first real hint of how a target fights back, because a ring you can hear is a ring you
can break.

The wolfpack did more than fail. It was turned. The same geometry that closed it around
the convoys was used, in the end, to close around the U-boats, the escorts and the aircraft
becoming the pack and the submarines becoming the prey, and that reversal is the doorway
to the next face of the ring, far more than a footnote to this one. Every attack implies its own
inversion. The moose that faces the wolves and the escort group that hunts the hunters are
doing the same thing, running the closing backward against the closer, and that backward
closing, the reverse ring, the face of the operation that defends, is where we go next.
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The Reverse Ring

Every attack implies its own inversion, and the inversion is defense, and defense is the
part of this book where the hunted stop being only prey. The forward ring closes a target’s
reachable set from the outside; the reverse ring is what the target does about it, and there are
exactly two things it can do, which between them are the whole of defense in every material
this book touches. It can refuse the foreclosure, keeping its own set of futures wide while
the hunters labor to pinch it shut. And it can turn the operation around, closing the hunters’
reachable set instead of suffering its own closed, so that the ring contracts on the ones who
built it. The first is the shield and the second is the spear, and the deepest thing the reverse
ring has to teach is that they are the same move. A target defends itself, in the end, by
becoming a hunter, because the only reliable way to keep a ring from closing on you is to
close one on whatever is closing on you. The convoy escorts learned it, the small birds of
the hedgerow know it, and a half-ton Arctic relic with horns has been performing it against
wolves since before there were people to watch.

Start with the relic, because it makes the geometry visible in the snow. The musk ox is a
survivor of the Pleistocene, a barrel of muscle and qiviut and bone that has been walking
the Arctic for two hundred thousand years, and its main enemy for all of that time has been
the wolf pack, the same leaderless closing this book opened with. A single musk ox running
from wolves on open tundra is a moose that bolted, a wide undefended reachable set, a back
turned to the teeth, and it dies the way bolting animals die. So the musk ox does not run,
or rather it runs only far enough to reach higher ground, and then it does the thing that has
kept its species alive through ice ages and wolf packs both. It turns, and it gathers, and it
builds a wall out of itself.

When the wolves close, the adult musk oxen pack shoulder to shoulder and face outward,
heads down, the great horn bosses and the sharp tips presented in every direction at once,
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and they tuck the calves behind them in the center where no tooth can reach. If a single
wolf is the threat, the formation is a line; if a pack has surrounded them, the line bends into
a closed circle, every animal facing out, no gap anywhere on its circumference. Look at
what they have made. It is a ring, a defensive bivallation grown from living bodies, and it
is the exact inverse of the wall at Alesia. Caesar’s ring faced inward to seal a target and
outward to keep off rescue; the musk oxen’s ring faces only outward, and it seals nothing in
but the helpless young, and it presents to the hunters a perimeter with no weak arc, no seam
on a hillside, no direction from which the reachable set of the herd can be entered. The
wolves do exactly what wolves do, which is search the circle for the gap that lets the pack
in, and against a good circle the gap never comes. There is footage out of Greenland of an
Arctic wolf pack working a musk ox formation for the better part of seven hours, probing
and feinting and lunging at openings that closed before the wolf arrived, and at the end of
it the wolves drifted off over a ridge having spent a day’s hunting on a wall, and the oxen
held their formation for another forty minutes after the last wolf was gone, because a ring
that opens too soon is a ring that was never closed.

The circle is not only a shield, though, and this is where the reverse ring shows its teeth.
From inside the defensive formation, one or two of the adult bulls will sometimes break out
and charge, driving horns-first at a wolf that has come too close, hammering into it with
three inches of skull bone and the better part of half a ton at a charging speed that would
crack a fence, and then wheeling and rejoining the wall, the circle opening to let the attacker
back in and closing again behind it. That sortie is the spear inside the shield. For the length
of it, the herd does more than refuse to let its own set be closed; it reaches out and closes
the wolf’s, foreclosing the wolf’s options with a body the wolf cannot survive being hit by,
and the discipline of the maneuver, the wall resealing the instant the charger is home, is the
same discipline that let Caesar shift cohorts along his line and close the gap behind them.
The musk oxen are running a siege in reverse, the fortress sortieing against the besiegers
and withdrawing back behind its own perimeter, and they have been doing it, without a plan
and without a commander, by the same kind of local rule that draws the wolves’ own ring,
since the mammoths walked.

As a piece of defensive engineering, the circle rewards close attention, because it is a beau-
tiful answer to one problem and a fatal answer to another, and the difference between the
two teaches the logic of the reverse ring. The musk ox circle is effective against wolves
because it removes every property the pack’s attack depends on: it presents no undefended
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arc for the encirclement to exploit, it puts mass and horns on every bearing so that no angle
of approach is cheap, and it turns the pack’s own patience against it by being willing to
stand longer than the wolves can afford to hunt. Against the leaderless closing of a wolf
pack, in other words, the circle is the correct shape, because it denies the closing the gap
it needs. The same circle is not effective against a man with a rifle, and is in fact suicidal,
because a rifle does not need a gap in the perimeter and is not deterred by mass and horns
and cannot be made to spend more than it can afford; a formation that gathers the entire
herd into a stationary, tightly packed mass simply hands the rifleman every animal at once,
standing still, and the defense that had beaten wolves for two hundred thousand years made
the musk ox nearly extinct within a few decades of the repeating rifle reaching the Arctic,
whole herds shot down to the last animal as they stood their ground in the formation that
should have saved them. None of this makes the circle a bad defense. It makes a defense a
closing tuned to a particular attacker, effective exactly insofar as it denies that attacker what
its closing requires, and lethal when it is pointed at the wrong threat, because the shape that
locks one kind of hunter out can fold the herd into a flawless target for another.

That is the first of the two defenses, the shield that keeps your own reachable set wide and
defended, made concrete: it works by denying the attacker the gap, and it is only ever as
good as its fit to the attacker it faces. The second defense, the spear, the act of closing the
attacker’s set rather than guarding your own, shows up smaller and more common all across
the animal world, and its plainest form is the thing songbirds do to a hawk. A single small
bird against a hawk is prey and nothing else. But let a hawk or an owl perch where a dozen
little birds can see it, and the little birds converge on it. They gather around the predator
from every side, darting and calling and dive-bombing, a swarm of animals each too small
to matter mobbing a hunter that could kill any one of them, and the effect of the mobbing
is to close the hawk’s reachable set the way a pack closes a moose’s. The hawk’s whole
method is surprise, the unseen drop onto an unsuspecting target, and a hawk surrounded
by a screaming crowd of birds announcing its position to the entire wood has lost surprise,
lost the approach, lost the option of the ambush, and often simply leaves, driven off by the
foreclosure of every future in which its hunting works, with never a blow struck that could
hurt it. What the mob does to the predator is exactly what the predator does to the prey, the
many closing the one’s options from all sides at once, and the small birds, who could never
win a fight, win the geometry.

The same inversion that the musk ox performs with horns, the Allies performed with war-
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ships and aircraft against Dönitz’s wolfpacks, and because the last chapter left the U-boats
at the moment of their defeat, this is where that defeat becomes a lesson in the reverse ring
rather than a footnote to the forward one. For three years the escorts had played pure shield.
Their job was to keep the convoy’s reachable set wide, to get the merchant herd across the
ocean intact, and they did it defensively, screening the columns, chasing off the boats that
struck, pulling survivors from the water, a wall of warships trying to deny the pack its gap
the way the musk oxen deny the wolves theirs. And for three years it was not enough, be-
cause a shield that only guards buys time and nothing else, losing more slowly but losing,
because the pack that gathers faster than the screen can engage it will always find an arc the
screen has left open.

What turned the Battle of the Atlantic was the moment the escorts stopped being only a
shield and became a spear, the moment the defenders started closing the U-boats’ reachable
set instead of merely guarding the convoy’s. The instruments that made it possible were the
ones the last chapter named, and they were instruments of foreclosure. The high-frequency
direction finders took a bearing on every boat that transmitted, so the radio that gathered the
pack now drew a line straight to each member of it; the decrypted Enigma traffic told the
Allies where the patrol lines lay, so the convoys could be routed around them and the hunters
left grasping at empty sea; the centimetric radar stripped the boats of their darkness; and
the aircraft closed the one stretch of ocean where the boats had been able to gather unseen.
Each of these took a future away from the U-boat, an arc of its reachable set, exactly the
way a wolf on a causeway takes an arc of the moose’s, until the boats found themselves in
the condition they had spent the war imposing on others, every direction watched, every
move answered, the set closing toward a single end.

And then the Allies built the spear itself, the formation that did to the U-boats what the
U-boats did to the convoys. They created support groups, and hunter-killer groups built
around small escort carriers, whose whole purpose was offensive, to go to where a boat had
betrayed its position and close on it from the air and the sea together until it was destroyed.
A support group hunted the hunters of convoys rather than guarding any convoy of its own.
Vectored onto a boat by the bearing its own radio had given away, the aircraft from the carrier
and the ships of the group would converge on that patch of ocean from several directions at
once, pinning the boat under the water where it was slow and blind, holding it down until
its air ran out, closing its reachable set arc by arc precisely as a pack closes a moose, except
that now the moose was the submarine and the pack was the navy that had spent three years
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on the defensive. The grey wolves, who had taught the modern world what it meant to be
a pack, spent the back half of the war being run to ground by a better one, and the convoys
they had nearly strangled sailed on through seas in which the submarine was the thing being
closed upon.

This is the reverse ring at full extension, defense completing itself by turning into attack.
Perfecting the shield would never have saved the convoys, because a shield concedes the
initiative and lets the hunter keep choosing the angle. They were saved by the spear, by
running the Synalosis backward against the submarines, by becoming the pack that closed
the reachable set of the thing that had been closing theirs. Carried to its conclusion, defense
turns into its opposite: a hunt with the roles exchanged, the side that was prey now drawing
the ring.

The mob and the escort group look unrelated, a cloud of sparrows against a hawk and a
task force of warships against a submarine, and the same principle runs under both, and
it was named for our own era by two analysts at the RAND Corporation who had set out
to understand a puzzle the strongest militaries on earth kept running into: why they so
often lost to enemies that had no generals. John Arquilla and David Ronfeldt called the
thing they were studying netwar, and the studies they wrote across the 1990s and the years
after, “The Advent of Netwar,” “Swarming and the Future of Conflict,” “Networks and
Netwars,” amount to the closest thing the strategic literature has to a theory of the reverse
ring. What sets a netwar adversary apart, they argued, is the networked shape of the people
waging it, many of the groups leaderless, and their speed at coming together in swarming
attacks. A terrorist cell, a drug cartel, a swarm of activists descending on a summit, an
insurgency: these have no head to cut off and no central column to break, because they are
built as what Arquilla and Ronfeldt call an all-channel network, every node tied to every
other in a structure that resembles one of Buckminster Fuller’s geodesic domes rather than a
pyramid, and the power of that shape is the same power the wolf pack holds over the moose,
distributed and many-angled and impossible to stop by stopping any one part of it.

The conclusion they drew is the law of the reverse ring stated in the language of modern
war. A hierarchy cannot close a network. The thing that closes a target, the contracting ring,
depends on coordinating many agents against one, and a hierarchy coordinates by sending
decisions up to a center and orders back down, which is slow, and against an enemy with no
center to attack and the speed to disperse and re-form faster than the orders can issue, the
slowness is fatal. The center decides where to strike; by the time the strike lands the network
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has flowed elsewhere, reconverged on a new target, dissolved back into the population.
To close a network, Arquilla and Ronfeldt argued, a government has to stop fighting as a
hierarchy and start fighting as a network of its own, to begin, in their phrase, networking
itself, taking on the leaderless, distributed, many-channeled shape of the thing it means to
catch. The slogan the idea travels under compresses it to four words. It takes a network
to fight a network. The musk oxen and the songbirds and the escort groups had all been
proving it for a long time before anyone wrote it down: the only thing that reliably closes
a distributed, many-angled closing is another distributed, many-angled closing, a ring built
to answer a ring.

The clearest civilian example is the one Arquilla and Ronfeldt themselves seized on. In
late 1999 the World Trade Organization tried to hold a meeting in Seattle, and a coalition
of activists shut it down, and the way they did it was textbook swarming. There was no
commander of the protest, no headquarters that could be raided to stop it. There were dozens
of small affinity groups, each acting on its own, linked by cell phones and police scanners
and a shared plan loose enough to survive contact, and they converged on the downtown
intersections from every direction at once, blockading the delegates’ routes, and when the
police massed in force at one blocked intersection the groups melted away and reformed
at another the police had stripped to reinforce the first. The police were organized the way
police are organized, as a hierarchy with a command post and a chain of orders, and they
spent the day arriving in strength at intersections the crowd had already left, always closing
on a position the swarm had abandoned, a hierarchy a step behind a network exactly as the
theory predicts. Arquilla and Ronfeldt titled their account of it a win for netwar, and what it
was a win for, in the terms of this book, was the leaderless many closing a city’s reachable
set faster than a chain of command could reopen it.

This is why the favorite move of hierarchies against networks, decapitation, so often fails,
and the failure sharpens the distinction the U-boats opened. Kill the leader, take out the head,
and a hierarchy collapses, because a hierarchy is defined by its head; that is what made the
U-boat pack vulnerable, that it had a central coordinator on a radio, a head of sorts that
could be listened to and located and worked against. A true all-channel network has no
such head. Cut any node and the traffic that ran through it reroutes around the gap through
the other channels, the way the resilient network of an earlier chapter kept its reachable
set wide no matter which node you took away. Strike the supposed leader of a leaderless
network and you have removed one node of many and taught the rest where the danger lies;
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the network reforms, often more dispersed than before, and the closing you attempted has
cost you surprise for nothing. The lesson the counternetwar theorists drew is the lesson of
this whole chapter: you cannot close a distributed closing by attacking a center it does not
have. You can only close it by becoming distributed yourself, by spreading your own agents
to every node and every channel until the network’s reachable set, its room to reroute and
reform, is closed everywhere at once rather than at one point.

Arquilla and Ronfeldt gave the offensive half of that idea a name too, and the name is
the geometry of this entire book wearing a uniform. They set it in the long history of
how armies fight, which they read as a sequence of forms. First the melee, the oldest,
a chaos of individual fighters hacking at whatever is in front of them. Then massing, the
disciplined concentration of force at a point, the phalanx and the line and the massed battery,
the Roman wall at Alesia among them. Then maneuver, the war of movement and flank
and envelopment, the blitzkrieg, the cavalry sweep around the enemy’s rear. And then,
emerging in our own time out of the network and the cheap radio and the drone, a fourth
form they call swarming, which they define with a precision worth keeping: the systematic
pulsing of force by dispersed, networked units to strike the adversary from all directions
at once. Read that definition again with the wolves in mind. To strike from all directions
at once is to close the target’s reachable set from every bearing, to leave no arc open for
the prey to turn into, which is what the pack does to the moose and what Dönitz’s boats
did to the convoy and what Caesar’s towers did to the paths off the plateau. Swarming is
Synalosis named as a doctrine of war, the forward ring formalized by strategists who arrived
at it from the history of battle rather than from the behavior of animals, and found, without
quite saying so, the same shape this book is chasing across every other field. The pulsing
matters as much as the spread: a swarm strikes, redisperses before it can be pinned, and
reconverges, which is the relay of the wolf pack and the harrying of the mob, force that
closes and reopens and closes again so the target can never find the steady front it would
need to push back against.

The counternetwar theorists were honest about the limit of their own prescription, and the
limit is the falsifiable claim of this book showing up in a war zone. Even a perfectly net-
worked swarming force, they admitted, struggles against an insurgency rooted in a sym-
pathetic population, and the reason translates directly into the language of reachable sets.
A guerrilla network embedded in a people that shelters it is a network that regenerates its
nodes: kill or capture a fighter and the population produces another, shutter a safehouse and
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a neighbor opens one, so the set of the network’s available futures is refilled from the popu-
lation faster than the counter-swarm can empty it. This is exactly the escape condition the
first chapter said no Synalosis can forbid, a target holding its reachable set wide by adding
futures at least as fast as the ring removes them, and a network with deep popular support
is the human version of the hare that throws out fresh directions faster than the foxes can
close them. It is why the closing of such networks, when it succeeds at all, succeeds by
going after the regeneration rather than the nodes, by turning the population that refills the
set, which is a political act rather than a military one. For now the point is only that the
reverse ring obeys the same law as the forward one, down to the single thing that can defeat
it: a closing fails when the target opens new futures faster than the closing takes them away,
whether the target is a hare on a moor or an insurgency in a city.

I owe Arquilla and Ronfeldt a clear debt and a clear distinction, because their work is the
nearest neighbor this book has and an honest writer marks where his own claim begins.
What they mapped, and mapped better than anyone, is the networked form of the attacker,
the way distributed leaderless organization beats hierarchy in conflict, and the defensive
corollary that to fight such an attacker you must mirror it. That is a real and large piece of
the reverse ring, and I am building on it rather than around it. But their frame is conflict,
the clash of organized human adversaries, war and crime and terror and protest, and they
stop at the edges of that frame. They do not claim that the wolf and the dragnet and the
dying hypothesis and the hardening state are the same operation as the swarm. They do
not anchor the networked closing to a measurable invariant that holds across materials with
no armies in them at all. The reachable set does not appear in their work, because they
were writing a theory of how networks fight, and this is a theory of what closing is, in any
medium, with or without a fight, the swarm being one of its faces and war being one of its
houses. Where they see a superior way to wage conflict, I am claiming a single geometry
that conflict shares with the hunt and the siege and the watch and the case, and that claim
lives or dies, as the earlier chapter said, on whether the same quantity contracts in all of
them. Their swarm is one instance of my ring. The debt is that they drew the instance with
a clarity I could not improve. The distinction is that the ring is larger than the war they drew
it in.

So the reverse ring closes the chapter where it opened, on the discovery that defense, carried
far enough, is the same act as attackwith the arrows reversed, a closing run backward against
the closer, whether by a wall of horns, a cloud of sparrows, a task force of warships, or a
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government that has learned to network itself. The shield keeps your own futures wide; the
spear takes away the hunter’s; and the spear is the stronger because it seizes the initiative
the shield gives away, which is why every durable defense in this book ends by becoming
a hunt. But there is a step hidden inside every reverse ring that I have so far slid past, and
it is the step the whole next movement is about. Before the escort group could close on
a U-boat it had to find the U-boat, take the bearing, fix the position, know where in the
grey Atlantic the thing actually was. A government cannot network itself against a hostile
network until it has first seen that network, mapped its nodes, learned its shape. And the
mob cannot drive off the hawk until some sentinel bird has spotted the hawk and raised the
alarm. The closing, forward or reverse, is the second half of the operation. The first half
is the watch, the patient occupation of every avenue by which a target might be seen, the
ring raised in silence and held still with no blow struck, every bearing covered by an eye
rather than a body, waiting. That standing ring, the watch before the strike, is the oldest and
quietest face of Synalosis, and it has become, in our century, the largest. It is surveillance,
and it is where we go next.
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The Standing Ring

Every closing in this book so far has moved. The wolves run, the walls rise, the escort group
steams toward a bearing, the swarm pulses in and out. But there is a face of the operation
that does not move at all, that closes nothing to a point and strikes no blow, and it is the
oldest face and, in our century, the largest. It is the watch. Before a pack can run a moose
down it must find the moose; the escort cannot sink the boat until it has fixed the boat’s
position; and no ring tightens until someone has first occupied the avenues along which
the target can be seen, and held them, and waited. That holding is surveillance, and its
geometry is a ring raised and kept still, every bearing covered by an eye rather than a body,
the target surrounded by observation rather than by force, its whole reachable set mapped
and watched and not yet taken away.

This is the part of Synalosis that does its work by potential rather than by act, and that
makes it the strangest face to see clearly, because nothing appears to happen. A hunt has a
kill in it; a siege has a wall going up and a town going hungry; the watch has only a man
at a desk reading a file, a camera on a pole, a line of code logging a click, and the target
going about its life apparently free. The freedom is the illusion the standing ring is built
to produce. The watched person’s futures remain open, but every avenue of escape has
been noted and surveilled in advance, so that the closing, when and if it is wanted, can be
performed instantly, the ring already drawn and needing only to be tightened. Surveillance
is foreclosure held in reserve. It is the reachable set surrounded rather than shrunk, mapped
down to its edges and kept under the eye, against the day the watcher decides to pull it
closed.

The turn that makes the standing ring more powerful than the moving one runs through
this whole chapter: a reachable set that is fully watched is already half-closed, because the
knowledge that one is watched changes what one dares to do. A person who believes every
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avenue of his life is observed does not need to be physically prevented from taking those
avenues. He prevents himself. He forecloses his own futures, trims his own reachable set
down to the safe and the unremarkable, polices the space of his own choices on behalf of a
watcher who may not even be looking, because he cannot be sure. The standing ring, at its
most efficient, never has to tighten at all. It induces the target to tighten the ring from the
inside. That mechanism was diagrammed, with a precision that has never been improved,
by an English philosopher drawing a prison in 1791.

Jeremy Bentham called his design the Panopticon, the all-seeing place, and he meant it as
a machine for the cheap and total government of any population that had to be controlled,
prisoners first but also, he thought, the inmates of factories, schools, asylums, workhouses,
anywhere the few needed to hold the many. The architecture was simple and diabolical. A
ring of cells, each open to the center, built around a single tower; in the tower an inspector,
screened so that no inmate could ever see whether anyone was inside; in each cell, backlit,
an inmate who stood always in full view of the tower and could never see into it. The
geometry did one thing with great efficiency. It made every prisoner permanently visible to
a watcher the prisoner could not locate, could not verify, could not catch looking or catch
absent. And from that single asymmetry, sight running in one direction only, Bentham
derived a power he described as a new kind, the power of mind over mind, obtained for
almost nothing, because the inspector did not even have to be there.

That is the heart of it, the part that turns a building into the model for everything from the
Stasi file to the advertising profile. The inmate, unable to tell when he is being watched,
must conduct himself at every moment as if he is. The actual gaze becomes unnecessary;
the possibility of the gaze does all the work. Bentham saw that a single guard, or no guard,
could discipline hundreds, because the discipline had been moved off the guard and into the
prisoner, who now carried his own watcher in his head and obeyed it. The cells did not even
need bars between them in the way an ordinary prison does, because the inmate’s reachable
set, the things he might dare to do, had been closed by the unverifiable eye that might fall
on any act at any moment, with no need for a bar between one cell and the next. Build the
ring of sight, and the prisoners trim their own futures to fit it.

Nearly two centuries later the French philosopher Michel Foucault took Bentham’s drawing
and made it the center of his account of how modern power works, in his 1975 study of the
prison, and the reading he gave it is the reading this book needs. The Panopticon, Foucault
argued, was a diagram as much as a building, a way of arranging people and sight that had
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escaped the prison and spread through every institution of modern life, the school and the
barracks and the hospital and the factory, anywhere bodies were to be trained and watched.
Its function was to induce in the watched a state of conscious and permanent visibility, and
the genius of it was that this state ran the machinery of power automatically, because power
had been made, in Foucault’s phrase, visible and unverifiable: visible, in that the inmate
always saw the tower; unverifiable, in that he could never know whether it was manned.
The inmate, Foucault wrote, is seen without ever seeing, the object of information and
never a partner in any exchange, and so he becomes the principle of his own subjection, the
one who, knowing himself watched, takes up the watcher’s work against himself. Foucault
called the power that operated this way disciplinary, and his point was that it needed only to
be possibly present, and the watched would do the rest. The standing ring’s deepest weapon
is the watcher it installs inside the watched, the eye in the head that keeps doing the tower’s
work even when the tower stands empty.

Bentham imagined his ring of sight as a building. The twentieth century built it out of
people, at the scale of a whole country, in the German Democratic Republic, where the
Ministry for State Security, the Stasi, raised the most complete standing ring a modern state
has ever achieved over its own citizens. The numbers are the place to start, because the
numbers are what the panopticon looks like when it is staffed. By the time the regime
fell in 1989 the Stasi employed around ninety-one thousand full-time officers and ran, by
most counts, some hundred and seventy thousand unofficial informants, the inoffizielle
Mitarbeiter, ordinary East Germans reporting on the people around them, and when the
occasional and one-time informers are added the proportion of the population entangled
in the watching climbs toward figures that have no precedent, one estimate putting it near
one collaborator for every six or seven citizens. The agency held files on about six million
people in a country of roughly sixteen and a half million, more than a third of everyone
alive in the state. The density of surveillance ran past anything Hitler’s Gestapo or the
Soviet KGB had managed at home. It was, as the Stasi called itself, the shield and the
sword of the party, and it was mostly shield, which is the point.

What the Stasi did with that apparatus was occupy the avenues of ordinary lives, all of them,
in advance. It opened mail by the kettle-load, a whole department steaming letters apart,
reading them, resealing them by machine. Telephones were tapped. Pinhole cameras went
through the walls of apartments, and hidden lenses filmed from parked vans. And it turned
the people themselves into instruments of the watch, the informant network reaching where
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no badge could go, neighbors reporting on neighbors, colleagues on colleagues, pastors on
their congregations, students on their teachers, and in the cases that did the deepest damage
when the files were opened, husbands on wives and wives on husbands. A person of interest
might have several informers recruited from among his own friends and family, each writing
him up. The watched, most of them, were recorded rather than arrested, their habits and
contacts and weaknesses and movements written down and cross-filed against the day they
might matter, every avenue by which such a person could act or flee or organize already
known and already covered. The Stasi was a reachable set mapped six million times over,
a standing ring held over an entire society, tightened on the few who crossed a line and left
drawn but slack around everyone else.

One detail catches the logic of the standing ring better than any statistic, and it is the
strangest thing the Stasi did. It collected smells. Agents would take a cloth and wipe it
on a chair a suspect had sat in, or steal a worn piece of the person’s clothing, and seal the
cloth in an airtight glass jar, a Geruchskonserve, a smell sample, labeled and shelved, so
that if the person ever had to be hunted, tracker dogs could be given the scent and put on
the trail. Think about what that jar is. It is the means of a future closing, bottled and stored
before any closing has been decided on, the state pre-positioning the tools of a manhunt
against a citizen who has not yet been charged with anything, on the chance that the hunt
might one day be wanted. The smell in the jar is the standing ring in its purest form, ev-
erything a chase would need gathered and held in reserve before any chase is ordered, the
reachable set of a man reduced to a scent on a rag and filed under his name. A society in
which the state is keeping your smell in a jar is a society in which the ring is already around
you, drawn and waiting, whether or not anyone has yet come for you.

And the effect of living inside that ring was exactly the effect Bentham designed his prison
to produce, scaled to a nation. East Germans did not know which of their friends were
informers, which conversations were recorded, which letters had been read, and so the ra-
tional response, the response the watching was built to induce, was to assume that all of
them might be, and to behave accordingly. People learned to guard their words at their own
dinner tables, to trim their politics to the safe and the silent, to police the space of their own
speech and association on behalf of a watcher who might be the man across the table or
might be no one, because they could not tell. The standing ring had been installed inside
sixteen million heads. The Stasi did not have to act against most of the people it watched,
because most of the people it watched were, in the end, watching themselves, foreclosing
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their own futures down to the unremarkable, exactly as the inmate in the lit cell trims his
conduct for the tower he cannot see into. This is the panopticon realized, the watcher moved
inside the watched, an entire country quietly closing its own reachable set because it could
not be sure it was not being seen.

The Stasi had to build its ring by hand. It drilled the cameras, steamed the letters, recruited
the informers one frightened conversation at a time, and even at the height of its reach
it could watch six million people only by employing, one way or another, a sixth of the
country to do the watching. The standing ring of our own century costs almost none of that,
because the watched build it themselves and carry it in their pockets. A modern smartphone
is a more complete surveillance device than anything the Ministry for State Security ever
deployed, and people pay for the privilege of carrying one, feed it their messages and their
locations and their searches and their faces, and would feel lost without it. The panopticon
Bentham imagined as a prison and the Stasi staffed as a police force has been rebuilt as a
consumer product, and the inmates installed it voluntarily, because it is also a map and a
camera and a way to talk to their mothers. What gives the new ring its genius is that it feels
like a convenience, never like a ring, and the watching rides along inside the convenience,
invisible, continuous, and more total than a man steaming open an envelope could ever be.

The first person to map the economic engine driving that ring, and to give it a name that
stuck, was the scholar Shoshana Zuboff, whose account of what she called surveillance
capitalism is the standing ring read as a business model. Her argument runs roughly as
follows. The companies that built the consumer internet discovered, in the early years
of this century, that the data people left behind as they used the services, the queries and
clicks and locations and pauses, the digital exhaust once treated as worthless, could be
refined into something extremely valuable: predictions of what those people would do next.
Zuboff named the raw material behavioral surplus, the trace of your behavior beyond what
the service needs to function, taken without payment and without asking. She named the
product made from it the prediction product, manufactured by machine intelligence out of
the surplus and sold to anyone who wants to know, and to shape, what you will do now,
soon, and later. And she named the place these products are bought and sold the behavioral
futures market, where the commodity traded is the forecast behavior of human beings.

Stop on the prediction product, because in the language of this book it is a specific and
familiar object. A prediction of what you will do next is a map of your reachable set. It is the
catalogue of your available futures, the things you are likely to buy and click and watch and
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vote for and become, estimated from everything you have done before and rendered precise
enough to act on. When a surveillance company sells a prediction product, it is selling amap
of a human being’s reachable set, and the behavioral futures market is therefore a market
in reachable sets, the same quantity this book has tracked through wolves and walls and
submarines, now priced and traded as the central commodity of the largest companies on
earth. The standing ring has become an economy. Its business is the mapping of reachable
sets at the scale of billions of people, and its customers pay for the maps.

Zuboff then makes the move that takes surveillance capitalism past mere watching, and it is
the move that turns the standing ring toward its tightening. The most valuable predictions,
the companies found, come from intervening in behavior rather than passively observing it,
nudging and tuning and herding people toward the outcomes that have been sold in advance,
so that the prediction becomes self-fulfilling. The goal shifts, in her phrase, from knowing
our behavior to shaping it, from automating information about us to automating us. This
is the standing ring ceasing to merely surround the reachable set and beginning, gently, to
close it, foreclosing the futures the watcher does not want and steering toward the ones it
has bet on, all of it experienced by the target as nothing more sinister than a feed that knows
him, an ad that anticipates him, a nudge he mistakes for his own idea. Zuboff calls the
power that works this way instrumentarian, and she is careful to mark how it differs from
the power of the dictators. Totalitarian power, she writes, works through terror and murder,
armies and armaments, the broken door at midnight; instrumentarian power works through
the ubiquitous computational architecture of smart devices, knowing and shaping behavior
toward another’s ends without ever needing the violence, a power that tunes you rather than
breaking you.

I owe Zuboff the same clear debt and clear distinction I owed the netwar theorists. What she
has mapped, more thoroughly than anyone, is the commercial standing ring, the economics
of how human experience is rendered into data and data into the prediction andmodification
of behavior, and her instrumentarian power is a real and important description of one way
the modern ring closes. But her frame is economic and her quarry is a market, the new
logic of accumulation she sees replacing industrial capitalism, and she draws a sharp line
between her instrumentarianism and the state’s totalitarianism, treating them as different
species of power. This book draws no such line, because under the reachable set they are
one operation in two settings. The advertiser mapping your future purchases and the secret
police mapping your future movements are running the identical procedure, the surrounding
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of a target’s available futures by a watcher who means, eventually, to act on the map, and
the difference between selling you running shoes and sending you to a cell is a difference
in what the ring is tightened for, rather than in the geometry of the ring. Where Zuboff
sees a new economic order, I see the oldest face of an operation that has no special love
of commerce, wearing, at this moment in history, a commercial coat. Her surveillance
capitalism is the standing ring monetized. The ring is older than the money, and it serves
other masters than the market.

The clearest proof that the commercial ring and the state ring are one ring is that they run on
the same fuel, and the fuel has a name that sounds harmless. It is called metadata, the data
about your data, the shape of your messaging rather than its content: who you called, when,
for how long, how often, from where, to whom they then spoke. The companies collect it to
build their prediction products; the state collects it, in bulk, to map its targets; and the same
trace serves both, because the pattern of a life is more revealing than any single thing said
inside it. The former general counsel of the National Security Agency, Stewart Baker, put
the matter without varnish: metadata, he said, tells you everything about somebody’s life,
and if you have enough of it you scarcely need the content at all. He is right, and a study
at Stanford proved how right, reconstructing from nothing but phone metadata a person’s
medical conditions, their religion, their gun ownership, whether they had visited an abortion
provider. The map of who you contact and when and where is the map of your associations,
your habits, your movements, your loyalties and your fears, which is to say it is the map
of your reachable set, drawn from the outside, without anyone having to read a word you
wrote.

And then the man who had run both the National Security Agency and the Central Intelli-
gence Agency said the quiet part in a single sentence that should be carved over the door
of this chapter. In a debate at Johns Hopkins in 2014, after his opponent quoted Baker’s
line that metadata tells you everything, General Michael Hayden agreed that the description
was exactly correct, and went one further. We kill people based on metadata, he said. He
paused, and then added that this was not what was done with the domestic collection, which
may even be true; the sentence had already done its work. It is the standing ring closing all
the way to a kill on the strength of the map alone. The drone program he was describing
selects its targets by tracking phones, by the metadata of who carries which handset where,
and an operator on that program described the logic with a candor that is hard to forget:
they were aiming a missile at a cell phone, he said, in the hope that whoever was holding
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it deserved to die. Read that against everything this book has built. The reachable set has
been mapped from orbit and signals, surrounded, tightened, and collapsed to a point, and
the point is a phone, and a weapon is sent to that point, all of it performed on the map rather
than on a verified human being, the closing carried to its end on metadata, on the pattern
of a life rendered into a target. The standing ring, fed by the same data that sells running
shoes, here completes the whole operation, watch to kill, without a single agent ever having
seen the face of the person it foreclosed.

It would be easy, and dishonest, to leave the chapter there, with the ring drawn as pure
menace, because most people meet the modern standing ring as a convenience rather than
a drone, and the convenience is real. The same data flows that build the prediction product
and feed the targeting also route you around traffic, answer your questions, carry your voice
across the world for nothing, find you the song and the restaurant and the old friend. The
critics of surveillance capitalism have their own critics, who argue that Zuboff overstates the
coherence and themenace of the thing, that the futures-market framing borrowsmore drama
than the economics can support, that much of what looks like manipulation is ordinary
advertising and much of what looks like control is service that people freely want. There is
force in that, and it matters, because it explains why the ring meets so little resistance. The
Stasi had to compel its subjects, and the compulsion is what finally brought crowds into
the streets of Leipzig to tear the apparatus down. The modern ring compels no one. It is
welcomed, paid for, defended by its own subjects, because for almost everyone, almost all
the time, it delivers more convenience than visible harm, and a ring that is wanted is a ring
that will never be stormed. That is what makes it more total than its analog ancestor rather
than less: the Stasi watched a population that hated being watched, and the present watches
a population that asked for it.

So the standing ring, ancient and now near-total, does its work by mapping the reachable
set and surrounding it and inducing the watched to police themselves inside it, and at its
leading edge it has begun to tighten, nudging behavior commercially and, in the targeting
of the drone, closing all the way to a kill. But surveillance as such, the watch in its proper
form, stops one step short of the end. It draws the ring and holds it. It surrounds the set of
a target’s futures and keeps them under the eye, mapped, priced, ready, against the day a
closing is wanted. The act that remains, the pulling of that ring shut to a single point, the
conversion of a fully mapped set of possibilities into one actual answer, has its own face and
its own logic, and it is the face that turns watching into catching. When the question stops
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being where the target might be and what it might do, and becomes which one did it, which
single account of events is the one the evidence will still permit to stand, the standing ring
turns inward and becomes the closing of a case. That inward closing, the manhunt and the
investigation, the ring drawn around the space of possible truths rather than around open
ground, is where we go next.
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The Inward Ring

Every ring in this book until now has closed on something you could stand next to. The
moose, the convoy, the town on the hill, the citizen under the camera: all of them occupy
space, and the closing was the occupation of the space around them until their room to
move ran out. But the geometry asks for little. It needs a set of possibilities and a way to
remove them one at a time, and the set can be made of anything, including things that have
no location at all. The watch holds a ring around a target’s futures and keeps them mapped.
The act that pulls that ring shut to a single point, that turns a field of possibilities into one
actual answer, is the work this chapter is about, and it runs on two kinds of abstract ground.
When the possibilities are places, the closing is a manhunt, and the question is where. When
the possibilities are explanations, the closing is an investigation, and the question is which
one. Both are the same operation, the contraction of a reachable set to its last surviving
member, performed now in the mind and on the map rather than on open snow, and both
are Synalosis turned inward, against a space of candidates rather than a patch of land.

Start with the manhunt, because it keeps one foot on real ground and so makes the abstrac-
tion easy to see. A serial offender presents the police with the hardest version of the search
problem, harder than the princess-and-monster game of the U-boats, because the target is
hiding inside an ordinary life rather than fleeing across a known space, going to work, com-
ing home, indistinguishable from the millions around him, and the only thing he leaves
behind is a scatter of crime scenes on a map. For most of the history of policing those
scenes were treated as a list of horrors to be solved one at a time. A Canadian criminologist
named Kim Rossmo saw that they were something else: a signature of the offender’s geog-
raphy, a set of points that, read correctly, would close the map of where he lived to a small
bright patch. He worked the idea out in the late 1980s and early 1990s as a doctoral student
at Simon Fraser University, under two criminologists, Paul and Patricia Brantingham, who
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had built a theory of where crimes happen. Their theory said that a person commits crimes
in the space his ordinary life already takes him through, the area bounded by his home and
his work and the places he relaxes, because those are the places he knows and feels safe op-
erating in, where the routine of his life overlaps with the opportunity for the crime. Rossmo
turned the theory around. If crimes cluster in the space an offender’s life runs through, then
the locations of the crimes, run backward, point at the center of that life, at the anchor the
whole pattern is hung on, which for most offenders is the place they sleep.

He turned the reversal into a formula, patented in 1996 and built into a software tool called
Rigel, and the formula rests on two facts about how offenders move that pull in opposite
directions and, between them, draw the ring. The first is distance decay. An offender is
less likely to commit a crime the farther it is from his anchor point, because crime, like
everything else people do, follows a least-effort rule; he does not travel across the city to
do what he can do closer to home, so the crimes thin out with distance from where he
lives. Left alone, distance decay would put his home dead in the center of the crime cluster.
But the second fact pushes the other way. There is a buffer zone, a region right around
the offender’s home where he avoids offending, because committing crimes on his own
doorstep risks being recognized by the neighbors who know him, so he pushes his activity
out past the streets where his face is familiar. The buffer hollows out the center. And the
place where the two forces balance, where the pull toward the comfort of the familiar meets
the push away from the danger of being known, is a ring at a certain radius around the home,
and that ring is where the offender is most likely to strike.

Now run the logic the way the investigator runs it, from the crimes toward the man. Each
crime scene is a clue about the anchor, and what it says is probabilistic: the offender’s
home most likely sits in the ring between two zones, outside the buffer right around the
crime where he avoids being seen, and inside the range where distance decay has not yet
thinned his offending to nothing. One crime gives you a fuzzy doughnut of probable home
locations. A second crime gives you another, centered on itself. Where the doughnuts
overlap, the probability stacks; where only one covers the ground, it thins. Lay all the
crimes of a series down on the map, draw each one’s probability ring, add them where they
overlap, and the sum is a surface that Rossmo called the jeopardy surface, a contour map
of likelihood rising to a peak over the small area where the rings of all the crimes reinforce
one another, the patch of city most consistent with being the center of the offender’s world.
The output is a color map of the search, red where the offender most probably lives and cool
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where he probably does not, and its effect is to take a manhunt across a whole city, hundreds
of thousands of doors, and shrink it to a neighborhood the police can actually canvass. The
reachable set of the question where does he live, which began as the entire map, has been
closed by the geometry of the crimes themselves to a bright spot a few blocks across.

What makes this the inward ring rather than a hunt is that nothing has been chased. The
offender went on living his ordinary life while the map of where that life was centered
assembled itself out of the traces he could not help leaving, each crime a confession of
his geography that he did not know he was making. The closing happened in the space of
possible homes, on a contour map in an analyst’s office, and the offender felt none of it until
the canvass reached his street. This is Synalosis performed on an abstraction, the set of his
possible residences foreclosed to one, and it works for the same reason every closing in this
book works, because the target’s own movements, his routine, his comfort, his least effort,
narrowed the set for the hunters. The wolf reads the moose’s panic; the geographic profiler
reads the offender’s habits; in both the prey’s own behavior draws the ring that takes it.

Rossmowas careful that the mapwas a tool for the search rather than a verdict, a way to rank
the doors so the police knock on the likeliest first, and he sorted offenders by how they hunt,
because the geometry only works on some of them. He drew a line between the marauder,
who works outward from a fixed home base and whose crimes therefore circle his anchor
the way the model assumes, and the commuter, who travels out of his home area to offend
somewhere else entirely, so that his crime cluster sits around a center where he does not
live at all. For the marauder the jeopardy surface points home. For the commuter it points
at empty ground, a center of gravity that is no one’s address, and the closing fails. The
honesty cuts deeper still. When researchers tested the software against untrained students
given only two rules of thumb, that crimes thin out with distance and that the home tends
to sit inside the circle drawn through the outermost offenses, the students did about as well
as the machine, which tells you that the power here lives in the geometry itself rather than
in any particular algorithm, and that the geometry is only as good as its central assumption,
that the offender has one stable place he keeps returning to. Take that assumption away,
give the hunters a target with no anchor, and the inward ring has nothing to close on.

The clearest case of a target defeating the inward ring is also one of the most frightening
manhunts in American memory, and it broke geographic profiling on the exact point the last
section named. In October of 2002, over twenty-three days, two killers shot thirteen people,
ten of them fatally, across the suburbs of Washington, picking off strangers at gas pumps
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and in parking lots and outside a school, choosing them seemingly at random, and bringing
daily life across three jurisdictions to a halt. The police had the crime locations, and they
used them. Geographic profiling was run on the shootings, a probability surface generated,
the mapping software pointed at the ground where, by the logic of distance decay and the
buffer zone, the killer ought to live. The surface was useless, because the killers had no
anchor for it to find.

John Allen Muhammad and Lee Boyd Malvo had no fixed address anywhere. A man of
forty-one and a boy of seventeen, they had drifted east from a homeless shelter in Wash-
ington State, and during the killings they lived in their car, a 1990 Chevrolet Caprice with
a hole cut through the trunk so a rifle could be fired from inside it while the shooter lay
hidden. They were the commuter taken to its limit, an offender whose anchor point was a
moving vehicle, whose crime cluster therefore circled a center that was nowhere, no home,
no workplace, no comfort zone for the geometry to triangulate. The whole method rests on
the target having a fixed place he returns to, the still center the crimes orbit, and these two
had dissolved that center into a car on the interstate. Their reachable set, in the spatial sense
the manhunt cared about, never contracted, because they never anchored it; they kept it as
wide as the road network, and the ring drawn on the map closed on empty suburb.

The profilers missed everything else too, and the misses are instructive. The consensus
profile described a white man in his twenties or thirties, probably acting alone, probably a
disgruntled local with a steady job, a weekday warrior, and the consensus was wrong on
every count: the killers were Black, one of them a teenager, partners rather than a lone
gunman, destitute rather than employed. Every assumption the profile used to narrow the
field narrowed it in the wrong direction, closed the reachable set of who the killer might be
around a region that did not contain him. And the case broke, in the end, on a fingerprint
and a phone call rather than on any of the high-technology manhunting. Malvo had left
a print at an earlier robbery and killing in Montgomery, Alabama, and when the killers
themselves, taunting the task force, told investigators by phone to look into that Alabama
case, the print was matched, the names came out, the car’s plate went onto the wire, and
the two were found asleep at a rest stop off the interstate. The closing that finally worked
ran on identity rather than geography, the contraction of the set of who left that print, which
a fingerprint match collapses to exactly one person, and the moment the print had a name
the geography stopped mattering. The lesson runs straight back to the law this book staked
in its first chapter. A target escapes a closing by keeping its reachable set wide faster than
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the closing can shrink it, and Muhammad and Malvo kept their spatial set wide by refusing
to anchor it; what they could not keep wide was the set of who had touched a particular
surface in Alabama, because that set had already been closed to one the day the print was
filed, and waited only to be read.

The fingerprint moves us off themap and into the other inward closing, the one that works on
a spacewith no geography at all, the space of possible explanations, where the question stops
being where is he and becomes which account of what happened is the one the evidence
will still allow. This is investigation proper, and it is the purest form of Synalosis in the
book, because the ground it closes on is made entirely of ideas. When a crime is found, the
set of possible explanations is, at the start, enormous: anyone might have done it, by any
means, for any reason. Every piece of evidence is a closing of that set, a fact that rules out
a region of the space of stories. The body was warm at a known hour, so every account
in which the death happened the day before is gone. The door was locked from inside, so
every account requiring an intruder’s exit is gone. This man’s blood was under the victim’s
nails, so every account in which the two never touched is gone. The investigator does to
the space of explanations exactly what the wolf does to the field and the profiler does to the
map: removes region after region, account after account, until the set has been driven down
toward a single survivor, the one story every surviving fact still permits.

The most famous statement of this method was put in the mouth of a fictional detective,
and it is exact enough to use. When you have eliminated the impossible, Arthur Conan
Doyle had Sherlock Holmes say, whatever remains, however improbable, must be the truth.
Strip the Victorian confidence off it and what is left is a precise description of the inward
ring: truth, in an investigation, is whatever is still standing after the closing has removed
everything the evidence forbids, the last unforeclosed point in the space of accounts. The
logicians have a name for the move, abduction, or inference to the best explanation, the
reasoning that runs from a body of facts up to the one hypothesis that best survives them,
rather than from premises down to a guaranteed conclusion, and it is the engine of every
science as much as every criminal case. John Snow ran it on the cholera, closing the set
of explanations until only the pump remained. A detective runs it on a death. A physician
runs it on a set of symptoms, ruling out condition after condition until a diagnosis is the only
account left that fits the labs and the history. In each the reachable set is made of candidate
truths, and the work is the patient removal of the ones the evidence kills.

And the modern forensic laboratory has made one kind of this closing nearly absolute. A
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fingerprint, and later DNA, does to the set of possible perpetrators what nothing in the
older detective’s arsenal could: it collapses it, in one step, to a single human being out of
all the billions alive. Before the match, the set of who could have left the trace is the whole
population; after it, the set is one, the closing performed by a single read of a pattern unique
to one body, with none of the slow elimination a case usually takes. That is why the print
in Alabama ended the Washington manhunt in an afternoon once it was looked at, and why
a cold case can lie open for thirty years and shut in the time it takes to run a database, the
reachable set of the guilty held wide by the absence of a sample and slammed to one the
moment the sample is compared. The forensic match is the inward ring at its sharpest, a
closing that skips the gradual contraction and goes straight to the final point.

Stand back from the manhunt and the investigation and they are the one operation seen
twice, the inward ring run on two kinds of abstract ground. The manhunt closes a set of
places to the place where the target is; the investigation closes a set of explanations to the
explanation that is true; and the procedure underneath is identical, the removal of region
after region from a space of possibilities until a single member is left, the only one that every
surviving constraint still permits. They fail the same way, too, which is the surest sign they
are the same thing. The manhunt fails when the target keeps his spatial set wide, anchoring
nowhere, as the men in the car did. The investigation fails when the evidence cannot close
the set of explanations down to one, when two or more accounts both survive every fact, and
that failure has a name the law has built its highest protection around. We call it reasonable
doubt. A criminal trial is the deliberate refusal to convict unless the prosecution has closed
the reachable set of explanations to a single point beyond a reasonable doubt, unless every
account in which the defendant is innocent has been foreclosed by the evidence; and the
presumption of innocence is the rule that the set starts wide, with the accused inside the
region of the still-possible, and may be closed only by proof. The whole apparatus of due
process is a set of constraints on how brutally and how fast the inward ring is allowed to
close on a human being, a recognition that this particular closing, done carelessly, convicts
the innocent, and so must be slowed, checked, and forced to leave the set open wherever an
honest doubt survives.

That recognition, that the closing can be done to the wrong target and must therefore be
restrained, is the seam this book turns on next, but from a stranger direction than the court-
room. Every closing so far in these pages has had a closer. Something wanted the ring to
tighten, the wolves, the legions, the watchers, the detective, an agent with an aim, working
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the contraction on purpose. But the geometry does not require an agent. A reachable set
can collapse with no one closing it, the futures of a thing foreclosed one after another by
a process that nobody is running and nobody intends, the ring assembling itself out of the
uncoordinated actions of a crowd that has no plan at all and may not even know it is a crowd.
A market can do it to itself in nine minutes, and a panicked theater can do it to the people in
it. The shape can appear without a hunter, and when it does it is the same shape, the same
lethal contraction of a target’s room to move, with the unsettling difference that there is no
one to blame and no one to negotiate with, because the closer is the crowd itself, or no one.
That accidental ring, the closing with no closer, is where we go next.
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Part III: Rings Without a Mind
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The Accidental Ring

Every ring this book has drawn so far was drawn on purpose. A wolf wants the moose,
Caesar wanted the town, the Stasi wanted the dissident, the profiler wanted the killer, and
the closing was the expression of that want, agents converging because something was
directing them toward a target. Take the want away, take the directing intelligence away,
take away even the shared goal that let the leaderless wolf pack act as one, and you might
expect the geometry to vanish with it. It does not. The most disturbing discovery in this
book is that the ring does not need a ringmaster. A reachable set can be closed to a point
by a crowd of agents none of whom intends the closing, none of whom is coordinating with
the others, each of whom may in fact be trying only to save himself, and the sum of all
that uncoordinated self-preservation can be a contraction as lethal and as complete as any
hunt. This is the accidental ring, the closing that assembles itself, and its agents are usually
victims rather than hunters, each one foreclosing everyone else’s futures, including his own,
by the act of trying to protect his own.

The mechanism that builds it is the feedback loop, and it works by turning each agent’s
defensive move into the trigger for the next agent’s defensive move, so the closing feeds
on itself and accelerates. One animal in the selfish herd moves toward the center for safety,
which exposes the animal it moved behind, which now moves toward the center too, and
the herd contracts. Each move is rational for the one making it and disastrous for the whole.
No one has to want the contraction; it emerges from a population of individuals each doing
the locally sensible thing, the way the wolf pack’s encirclement emerged from two simple
rules, except that here the emerging shape is a trap the crowd springs on itself rather than a
hunt anyone is running. The two clearest places to watch it happen are a financial market
and a packed human crowd, one of which can close its own reachable set in minutes and
the other in seconds, and both of which kill without a killer.
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On the afternoon of the sixth of May, 2010, the United States stock market closed its own
reachable set almost to nothing in about ten minutes, and then reopened it again, and to this
day no single person can be blamed for either move. It had been a nervous day already,
with bad news out of Greece and a general unease dragging prices down, and the market
opened lower and slid through the morning. Then, at around half past two in the afternoon,
something tipped, and the Dow Jones Industrial Average, the headline index of American
stocks, fell roughly a thousand points in a matter of minutes, close to nine percent of its en-
tire value, the fastest and deepest plunge of its kind in the history of the average, something
near a trillion dollars of value evaporating and then, within the same half hour, most of it
coming back. By three o’clock the market was climbing again, and it closed down only a
few percent, a bad day rather than a catastrophe, except that for a few minutes in the middle
of the afternoon the prices had stopped meaning anything at all.

What happened in those minutes is the accidental ring in its purest financial form. Mod-
ern markets run on algorithms rather than people shouting on a floor, automated trading
programs that buy and sell in milliseconds, and a large share of the liquidity in the market,
the standing willingness to buy when someone wants to sell, comes from high-frequency
trading firms whose programs are under no obligation to keep trading when conditions turn
dangerous. On that afternoon a large sell order hit a market already falling, and the algo-
rithms did what they are written to do, which is protect themselves. The programs providing
liquidity saw prices dropping and volatility spiking and pulled back, widening their prices
or withdrawing from the market entirely rather than catch a falling knife. But the liquidity
they withdrew was the thing holding prices up. With the buyers stepping back, each sale
pushed the price down further, and each further drop convinced more programs to step back,
and the withdrawal fed the fall and the fall fed the withdrawal, a loop tightening on itself
faster than any human could follow. Prices went into free fall because everyone tried to get
out of the way at once, and the collective getting-out-of-the-way was the crash, with no one
anywhere selling the market down on purpose. Some individual stocks, for a few seconds,
had no buyers at any sane price at all, and traded for a penny, or for a hundred thousand
dollars, because the reachable set of a fair price had momentarily closed to nothing.

What reopened it is as instructive as what closed it, and it foreshadows the next chapter.
On the futures exchange in Chicago, where much of the selling pressure was concentrated,
an automatic safeguard tripped, a pause that halted the relevant trading for a few seconds
when the price moved too far too fast. Those few seconds were enough. The feedback
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loop, starved of new transactions for an instant, broke; the falling stopped; buyers, seeing
prices absurdly low, came back in; and the ring sprang open as fast as it had closed. A
closing built entirely out of speed was undone by the deliberate insertion of a delay, a circuit
breaker that did nothing but interrupt the loop for a heartbeat, which turns out to be one of
the few ways any accidental ring can be broken. The regulators, studying the wreckage
afterward, built more such breakers into the market, price bands and trading halts designed
to do automatically what no panicked crowd will do for itself: stop, for a moment, and let
the loop die.

The feature that makes the accidental ring new in this book separates it from every closing
before it. After the wolves, you can blame the wolves. Caesar is to blame for Alesia. But
after the flash crash, investigators spent years looking for the villain and never quite found
one. They found a London trader who had been placing and cancelling large orders in a
way that may have helped tip the balance, and they arrested him, but the crash was far
larger than any one man’s orders, a systemic event that emerged from the interaction of
hundreds of programs each behaving exactly as designed, none of them designed to crash
the market, all of them together crashing it. The most careful studies concluded that the
high-frequency algorithms amplified the crash rather than causing it, that the loop was a
property of the market’s structure rather than the act of any participant in it. There was, in
the fullest sense, no closer. The ring was drawn by the situation, by the arrangement of fast
self-interested agents in a fragmented market with no one obligated to hold the line, and it
would have drawn itself with any agents placed in that arrangement, which is exactly why
it could happen again, and has.

A market’s accidental ring closes on prices and reopens them, and the people who watched
a trillion dollars vanish go home unharmed. The same geometry, run on human bodies in
a confined space, kills, and it kills in a way that is worth understanding exactly, because
almost everything most people believe about it is wrong. We call these events stampedes,
and we imagine a panicked mob trampling the fallen, and that picture is false in nearly
every particular. The science of crowds, built over decades by researchers like John Fruin
and Keith Still, has established that the people who die in a crowd disaster die, for the most
part, of compressive asphyxia: squeezed so tightly by the bodies around them, often while
still standing upright and unable to move at all, that the chest cannot expand to draw a breath.
Trampling is rare, and panic is rarely the cause. The killer is density.

What density does as it rises is precise, and the thresholds are known. At a few people per
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square meter a crowd is dense but each person still governs their own movement. Around
five per square meter, movement becomes difficult and contact involuntary. And at roughly
six or seven people per square meter, something changes in kind: individual control of
movement is lost entirely, and the crowd stops behaving like a collection of people and
starts behaving like a fluid, a single mass through which waves of pressure travel. Once the
crowd is a fluid, a small movement anywhere in it propagates. One person shifting their
weight, one push at the back to move forward, sends a wave through the packed bodies that
gathers force as it travels, and a person twenty rows away is moved involuntarily, lifted
off their feet, carried, with no power to resist. Fruin documented people in such crowds
propelled three meters or more, lifted out of their shoes, their clothing torn off by the forces,
and none of it the work of anyone’s intention, all of it the physics of too many bodies in too
little space.

The lethal turn is what crowd scientists call progressive crowd collapse, and it is the acciden-
tal ring snapping shut. When the pressure waves knock someone off their feet in a crowd
that dense, they cannot get back up, because there is no space to rise into and the press of
bodies is relentless. The person who fell becomes an obstacle, a gap in the floor that the
bodies above and around tip into, so a second person falls, and a third, and the collapse
spreads outward from the first fallen point like a hole opening in the crowd, people folding
down on top of one another, arms and legs interlocking, until a pile of bodies has formed
in which those at the bottom and those held upright in the press alike cannot breathe. From
the moment the chest can no longer expand, a crowd scientist will tell you, it takes about
thirty seconds to lose consciousness and around six minutes to reach the asphyxia that kills.
And the people causing it, pressing in from the edges of the crowd, do not know. That is
the signature of the accidental ring. Those at the back, still arriving, still pushing toward
whatever the crowd has gathered for, cannot see that the people at the front are dying, and
so they keep pressing in, each adding their force to the wave that is foreclosing the room
and the air of strangers they will never see, killing without the faintest intention to kill.

The Halloween crowd that gathered in the Itaewon district of Seoul on the night of the
twenty-ninth of October, 2022, shows the geometry with terrible clarity. Revelers came
for the festivity into a warren of narrow streets, and the deaths happened in one of them,
a sloping alley a little over three meters wide running between a hotel and a row of bars.
The trap was built by the simplest geometry imaginable. People were trying to move down
the alley and people were trying to move up it at the same time, into a space too narrow to
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let both flows pass, and the two streams met and jammed and the density climbed past the
fluid threshold, and the slope meant that those higher up, pressing down, added gravity to
the crush. There was no stampede and no panic to start it, only an ordinary crowd doing
an ordinary thing in a space whose shape could not accommodate it, and when the density
crossed the line the alley became a fluid and the fluid collapsed. Around a hundred and sixty
people died there, most of them young, many of them young women, packed too tightly to
fall and too tightly to breathe, on a street where five minutes earlier everyone had simply
been trying to get to a party. No one in that alley wanted anyone to die. The alley closed
the ring on its own, out of nothing but the number of people in it and the width of its walls.

And as with the market, the way such a closing is prevented is the way every accidental
ring is broken, by attacking the loop rather than the crowd. You cannot tell a panicking
crowd not to panic, because the crowd is not panicking; the deaths come from density, and
density is a thing you can measure and control before it ever crosses the line. The whole
discipline of crowd safety is the engineering of that control: capacity limits that keep the
number below the fluid threshold, entry and exit routes kept separate so opposing flows
never meet in a choke point, monitoring that watches the density in real time and intervenes
when it climbs, the widening of the bottlenecks where a wide flow funnels into something
narrow. When the authorities in Mecca redesigned the bridge where pilgrims had died in
crushes for years, they replaced the round pillars that crowds pressed inward around with
long oval walls that broke up the dangerous circulating flows, and the deaths stopped. The
closing is defeated before it begins, by changing the geometry of the space so the density
can never reach the point where the crowd becomes a fluid. Here the cut is made in advance,
in the architecture, against a ring that has no closer to stop once it starts.

The third accidental ring is the oldest, and it closes on something even less tangible than
a price or a body. It closes on trust. A bank, in its simplest form, takes in money that its
depositors can demand back at any moment, and lends that money out in long, illiquid loans
that cannot be called back on a day’s notice. This is what banks are for, the turning of idle
savings into mortgages and business loans, and it works, but it rests on a fact that is also a
vulnerability: the bank does not have everyone’s money on hand, and could not pay all its
depositors at once if they all asked. As long as only a few ask on any given day, there is no
problem. The danger is the moment when depositors come to believe that other depositors
are about to ask.

Two economists, Douglas Diamond and Philip Dybvig, set out the logic of this in 1983 in
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a model precise enough to win a Nobel Prize decades later, and the heart of it is that a bank
has two possible futures and the depositors choose between them by what they believe. In
the good future, everyone trusts the bank, leaves their money where it is, and the bank stays
sound. In the bad future, each depositor fears that the others will rush to withdraw, and since
the bank pays out first come first served until its cash runs dry, the depositor who waits is the
depositor who gets nothing, so the rational move, once you believe the others are running,
is to run faster than they do. The belief that the bank will fail is what makes it fail. Every
depositor sprinting to pull their money out is behaving sensibly for themselves and lethally
for the whole, and the sprint drains the bank in hours and turns the feared collapse into a real
one, a prophecy that causes its own fulfillment. No one needs to have done anything wrong.
A perfectly sound bank can be closed by a run that started from a rumor, the reachable set
of its survival foreclosed by the stampede of people each trying to be out the door before it
shuts, with no loss on its loans required.

The cut that breaks this ring is one of the quiet triumphs of twentieth-century policy, and it
works, again, by killing the loop at its root. If depositors have no reason to fear losing their
money, they have no reason to run, and the bad future simply disappears from the menu.
That is what deposit insurance does. By guaranteeing that depositors will be paid even if
the bank fails, the government removes the incentive that drives the race, and a depositor
who knows their money is safe has no reason to join a run, so the run does not form, and the
bank that would have been destroyed by fear is saved by the removal of the fear. The closing
is undone by cutting the feedback that powers it, the same move as the circuit breaker and
the capacity limit, applied to a ring made of belief. It is not perfect, and the runs still come
when the guarantee is doubted or does not reach far enough; a British bank drew queues
around the block in 2007 when its depositors lost faith, and an American one saw forty-two
billion dollars rush for the exits in a single day in 2023 when its depositors, connected now
by phones and group chats, ran at the speed of the flash crash. The loop has only gotten
faster. The cut is still the same cut.

Three closings, then, with no closers: a market that crushes its own prices, a crowd that
crushes its own bodies, a bank that dissolves its own solvency, each of them assembled out
of the uncoordinated actions of agents who meant no harm and often meant only to save
themselves, each of them as lethal in its domain as any hunt. The accidental ring is the
proof of the most unsettling claim this book makes, that the geometry of the closing is a
property of the situation and not of anyone’s will, that the ring is latent in the arrangement of
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agents and futures and will draw itself the moment the arrangement allows, with or without
a hunter to want it. You do not need a wolf. You need only enough agents, enough feedback,
and a reachable set that contracts faster than it can be reopened.

But notice what every one of these closings had in common at the end, because it is the
hinge of everything left in this book. Each accidental ring was broken the same way, by an
interruption of the loop that powered it: the trading halt that starved the crash of transactions
for a heartbeat, the redesigned space that kept the crowd below the fluid threshold, the
insurance that drained the fear out of the run. In each case the closing was defeated by
reaching into the feedback and cutting it, by denying the loop the self-reinforcement it fed
on. That is oneway to break a ring. It is not the only one. The hunted of this book, themoose
and the fugitive and the dissident and the cornered human being, do not get to redesign the
space or install a circuit breaker; they have to break the ring from inside it, while it is closing
on them, and there turn out to be three ways to do that, three cuts a cornered thing can make
from the inside, with no others available to the target itself. Every escape in nature, in war,
in the manhunt, and in the street is one of those three. The book will come to them directly,
and they are the most useful thing it has to give, because they are what a target does when
the ring is already closing and there is no one to call for help. The survey of the closer
has one stranger case left to meet first, a closer with no mind in it at all, a thing that wants
nothing and plans nothing and closes all the same. Before the three cuts, the fire.
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The Fire

Here is a closer with no closer inside it. The fire wants nothing, plans nothing, knows
nothing. It is chemistry walking across a landscape, heat finding fuel and turning it into
more heat, and yet it performs the same operation as the wolf and the general and the dragnet,
closing on whatever stands in its path until that thing has nowhere left to go. A fire has a
reachable set, exactly as a hunted animal does, and the fire’s reachable set is the unburned
fuel it can still touch, the grass and timber and brush connected to its edge by an unbroken
path ofmore fuel. There is one difference from every other closer in this book, and it matters.
The besieged army’s set of futures shrinks as the siege tightens. The fire’s set grows as it
feeds, each acre it takes giving it the heat to reach the next, so that the thing is a closer on
the forest and an expanding target at once, and the art of fighting it turns on that second fact,
because a fire is beaten the way any target is beaten, by closing the set of places it can still
reach.

Combustion needs three things, and fire science draws them as a triangle: heat, fuel, and
oxygen. Take away any one and the flame dies, which is the secret the rest of this chapter
turns on. A fire spreads because the heat at its edge ignites the fuel just beyond it, and
that new fuel ignites the fuel beyond that, the front advancing as fast as the next unburned
thing will catch. Connected fuel is the fire’s road, and where the fuel runs out the fire
stops, having nowhere to step. Wind and slope decide how fast the front moves. Wind tilts
the flames forward and pushes their heat onto the fuel ahead, and a fire climbing a slope
does the same thing for free, the rising heat preheating and drying the fuel above it so the
flames race uphill far faster than they crawl across the flat. The most dangerous fires throw
embers out in front of themselves, a behavior called spotting, lighting new fires across gaps
that should have stopped them and skipping over the barriers meant to hold them. And the
largest fires make their own weather. A big enough fire pulls air in toward its base, dries the
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fuel around it, and generates winds that feed it more oxygen and bend more fuel into its path,
a runaway loop in which the fire’s growth drives the fire’s growth. That is the accidental
ring again, combustion’s version of the panic that empties a bank, the same feedback that
turned a falling market into a crash, here written in heat instead of money.

On the fifth of August, 1949, that arithmetic killed thirteen men in a gulch above the Mis-
souri River. Lightning the night before had left a fire smoldering on a steep slope in the
Helena National Forest, in Montana, in a narrow canyon called Mann Gulch where dry
grass covered the ground and the day’s heat climbed toward a hundred degrees. Fifteen
smokejumpers parachuted in that afternoon to a fire estimated at sixty acres, the kind they
expected to have ringed with a cleared line by the next morning. They met a fire guard
already on the ground, and the sixteen men started downhill toward the river, meaning to
reach water and safe ground and fight the fire from below. They did not see, until too late,
that the fire had thrown spot fires across the gulch ahead of them and shut their road to the
river. Turned back, forced uphill onto the steep grass slope, they found themselves in a race
against a fire that the wind and the slope and the fine dry grass had just turned loose. It
blew up behind them, covering three thousand acres in ten minutes, and it moved up that
hill faster than men could climb. The reachable set of sixteen men was closing while the
fire’s exploded outward, and a Forest Service report years later gave the day the only honest
title it could carry, a race that could not be won.

What the foreman did next had never been taught, because no one had thought of it. Wagner
Dodge, running with his crew and seeing that the fire would catch them, stopped, took out a
match, and lit the grass in front of him. The flames he set burned a patch of the slope clean
and moved on uphill, and Dodge stepped into the smoking black they left behind, lay face
down in the ash, and waited. When the main fire reached him it found, where he lay, a place
with nothing left to burn, and it divided and went around him on both sides and rejoined
beyond, and he lived. He had done to the ground beneath himself exactly what a fire crew
does to a forest. He had taken away the fuel. The fire’s reachable set could not include a
patch that was already ash, and so the one piece of ground Dodge needed was the one piece
the fire could not reach. He shouted for his men to come into the black with him, but the
move was strange and they were terrified, and the idea of lighting a second fire to escape
the first made no sense to anyone who had not just thought of it, so they ran on up the hill.
Two of them, Rumsey and Sallee, reached the rimrock at the top, found a narrow crevice
in the rock, and slipped through it onto bare stone where the grass gave out, surviving on
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ground that could not burn for the same reason Dodge’s ash could not. The other thirteen
did not reach ground the fire could not take. Both escapes, the burned patch and the bare
rock, were the same act performed two ways, getting to a place the fire had no path into,
and everyone who failed to reach such a place died.

The escape fire is one man’s version of how every wildfire is actually fought, because a
large fire is beaten by being walled off rather than extinguished head-on. Crews do not
stand in front of a running fire and beat the flames down; the front is too long, too hot, and
too fast. They build a ring around it instead, a fire line, a strip scraped or cut or bulldozed
down to bare mineral soil where no grass or root or needle remains, drawn around the fire’s
perimeter so that wherever the flames arrive at the line they meet nothing and stop. The
measure crews report as a fire burns, the containment percentage, is nothing but the fraction
of that ring they have closed, the share of the fire’s edge that now backs onto ground it cannot
cross. Where the fire is moving too fast to outflank, they fight it with itself. Along a control
line they set a second fire and let it burn back toward the wildfire, consuming the fuel in
between, so that the main fire runs up to a strip already black and starves at the boundary,
a tactic the crews call a backfire and the rest of us know as fighting fire with fire. All of
it is the wall at Alesia turned inside out. Caesar built a ring to hold an enemy in and let
him starve; the fire crew builds a ring to keep an enemy out of new fuel and lets it starve
the same way, a rampart made of absence, of nothing-left-to-burn, thrown around the threat
by hand. It is built by people, often by the volunteer companies of small and rural places,
walking a line with hand tools and drip torches between a town and the thing coming for it.

There is a way to fight the fire before it exists, and it works on the same geometry from the
other direction. A prescribed burn is a fire set on purpose, under chosen weather, to clear the
fuel out of a piece of land while the burning can still be controlled, so that whatever wildfire
comes later finds less to reach and runs out of road sooner. The land that has already burned
cannot carry the next fire far. This also exposes a hard paradox that a century of firefighting
learned the slow way. Stamp out every small fire the moment it starts, and the fuel those
small fires would have cleared keeps building, year on year, dead grass and fallen wood and
crowded brush piling into a single enormous reachable set, until one dry afternoon a spark
inherits all of it at once and burns hotter and wider than anything the suppressed fires ever
could. Holding a reachable set closed in the short run can guarantee a far larger opening
down the line. The forest that never burns small burns catastrophic.

The fire teaches the plainest version of the law this whole book has been building toward.
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You do not defeat a closing by fighting its body. You do not beat the wildfire by striking
the flames, any more than you beat the wolf pack by punching one wolf or the dragnet by
outrunning one detective. The flames are only the visible edge of the thing. What you fight
is the reachable set, the fuel, the ground, the open futures the closer needs in order to arrive
at you, and you win by taking that ground away, by standing where the fire has no path in.
Dodge understood it in the second it took to strike a match, and he carved the entire principle
into one slope of burning grass: do not run forever from the closing, because the closing
is faster than you. Reach the place it cannot come, even if you have to make that place
yourself, even if you have to burn the ground to stand on it. Every escape in the chapters
still ahead is a version of that burned patch in Mann Gulch, a target finding or making the
one piece of ground the ring cannot close, and lying down in the black while the fire goes
around.
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The Living Ring

Everything so far has been humanwork: armies and police, snipers and crowds, the closings
that people draw on other people. Step back far enough and a harder fact appears. The
geometry was here a billion years before the first wall, because life itself runs on it, and
the oldest closing on earth happens a thousand times a day inside your own body without
your knowledge or consent. When a virus enters you, a ring forms around it, drawn by no
general and directed by no brain, assembled out of cells that have never met following rules
none of them understands, and that ring will, if you live, contract on the invader until its
futures inside you are gone. The immune response is Synalosis stripped to its chemistry,
the purest leaderless closing there is, older than thought, running in a starfish and a sparrow
and a man by the same logic that ran around Alesia, and it closes more precisely than any
army ever has.

There are in fact two rings, working at different speeds. The first is crude and immediate.
Withinminutes of a breach, the body throws upwhat immunologists call the innate response,
a fast and indiscriminate ring of cells and chemicals that attacks anything bearing the generic
marks of an intruder, without knowing or caring what the intruder specifically is. It is the
equivalent of a garrison that hears the alarm and rushes to the wall to fight whoever is there,
swelling the tissue with heat and fluid, sending cells that swallow bacteria whole, raising
the body’s temperature to a level the invader tolerates worse than you do. This first ring
is quick but blunt, and against a determined pathogen it buys time more than it wins. The
second ring is the one worth the chapter, the adaptive response, slow to form and exact
beyond anything the innate defense can manage, and it is the second ring that performs the
contraction this book is about.

Consider the problem the body has to solve, because it is harder than anything a hunter faces.
Awolf knowswhat amoose looks like. The immune systemmust close on an invader whose
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shape it has never seen and could not have predicted, one of countless possible molecules,
and it must produce, within days, a key cut to that exact lock. Designing such a key from
scratch would be far too slow, so the body does something stranger, worked out by evolution
and described by the immunologist FrankMacfarlane Burnet in 1957 under the name clonal
selection. Before any infection arrives, the body manufactures a vast standing library of
immune cells, each carrying a single randomly generated receptor of its own unique shape,
the randomness produced by a genetic shuffling that recombines a handful of gene segments
into more than a hundred billion distinct possibilities. The library is built blind, in advance,
against no particular enemy, a catalog of keys for locks that may never exist. Then the
invader arrives, and its surface fits a few of those hundred billion shapes better than the rest,
and those few cells, and only those, are switched on. The matching cell divides, and its
daughters divide, until a population descended from that one selected cell floods the body,
every copy producing the antibody that fit. A space of a hundred billion possibilities has
collapsed, in days, to the lineage of a single cell, and the collapse is driven by nothing but
the invader selecting its own counter-shape out of a pre-made crowd.

The reachable set returns here, turned inside out. Everywhere else in this book a closing
narrows where a target can go, shading out the futures one by one until a single point is
left. The immune system narrows which of its own billion shapes is the answer, the same
contraction of a vast space toward one survivor, run on a library of molecules rather than on
a fugitive’s map. And the closing tightens further still, because the first antibodies rarely
fit perfectly. As the selected cells divide, they mutate, and the mutants whose antibodies
grip the invader more tightly are favored over the ones that grip loosely, generation after
generation, in a Darwinian tournament that plays out inside a lymph node in a week. The
body runs evolution at high speed, breeding a closer match to the enemy’s shape with every
round, until the antibody locks onto the pathogen with a precision no engineer could draft.
There is no commander anywhere in this. The antigen is the only signal; the matching cell
proliferates by a local rule; the tighter grip wins by simple survival. It is the wolves’ two
rules and the network’s blind search and the siege’s patient contraction, all of it, happening in
your blood while you sleep. The picture I have drawn is the textbook one, and the textbook
smooths a great deal. Real immunity is noisier than clonal selection’s clean tournament,
thick with regulatory signals and exceptions and mechanisms still being argued over in the
journals, and a working immunologist would want a dozen caveats I have not stopped to
make. What the simplification leaves out does not touch the contraction it describes, which
is the part no one disputes: a vast set of possible shapes driven down to the one that fits.
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The closing leaves a garrison behind. When the infection is beaten, most of the expanded
clone dies off, but some of its descendants remain in the body for years as memory cells,
the shape of the defeated invader kept on file. If that same pathogen ever returns, the body
does not have to search its library of a hundred billion again, because the matching cell is
already identified and waiting, and the ring closes in hours instead of days, often before you
feel sick at all. Immunity rests on this, and it is what vaccination exploits. A vaccine shows
the immune system a harmless piece of a pathogen, or a weakened version that cannot hurt
you, so that the selection and the breeding happen in advance, against a threat that is not yet
real. By the time the live pathogen arrives, the ring is already half-drawn, the right clone
already chosen and stored, and the closing that would have cost a dangerous week takes
a safe few hours. Vaccination is the body persuaded to draw its ring before the enemy is
at the gate, and it is the only reason ring vaccination, the population-scale version we will
come to, has anything to work with at all.

Turn the picture around, because the invader closes too. A pathogen inside a body has its
own reachable set, the cells and tissues it can still reach and infect, and it works to expand
that set as fast as it can, spreading from the first foothold outward, each infected cell a
base from which to take the next. Two rings are now contracting at once inside one body,
and the disease is the race between them: the immune ring trying to close on the pathogen
before the pathogen’s ring closes on the host. When the immune system wins the race, it
shades out the invader’s options faster than the invader can open new ones, and you recover.
When the pathogen wins, the body’s functions fail one system at a time, and the host’s own
reachable set, the things the body can still do, collapses toward the single point this book
has circled from the start. In sepsis the defense itself joins the closing, the immune response
firing out of all control and shutting down the organs it was built to protect, so that the body
helps foreclose its own futures. The siege from the opening returns here at the scale of cells,
and the body fights it with siege tactics of its own: it raises a fever to make itself hostile
ground, it walls off what it cannot kill inside hardened pockets of tissue, it cuts supply lines
and floods the contested region with cells that exist only to destroy. A body fighting an
infection is a city under siege fighting back, and the geometry on both sides is the same
geometry Caesar drew in earth.

Because the pathogen is a target inside the immune ring, it does what every target in this
book does when a ring closes on it. It cuts. The three escapes are the same three, written in
protein. A virus can outrun the closing, the second cut, by changing the shape the antibodies
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have learned to grip, mutating its surface coat faster than the body can breed a match, so
that each generation presents a slightly new lock to keys cut for the old one. This is why
the influenza virus never stays beaten and why its vaccine must be remade every single
year: the flu drifts its surface just enough each season to step outside the ring last season’s
immunity drew, opening fresh ground the antibodies have not mapped. A virus can go dark,
the first cut, by hiding where the immune system cannot sense it, falling silent inside cells
as a latent passenger that shows the body no target to close on, the strategy of the herpes
viruses that lurk for decades and of the reservoirs in which other infections wait out the
immune storm. And a virus can poison the gradient, the third cut, by wearing decoys or
mimicking the body’s own molecules, presenting the immune ring a false picture so that it
closes on the wrong shape or hesitates to close at all. The deadliest pathogens braid all three,
drifting and hiding and misdirecting at once, and they are as hard to corner as any fugitive
who ever ran the same three plays across a map. The chapter on escape that comes later
in this book could have been written entirely in immunology, because evolution discovered
every one of the three cuts a billion years before a U-boat ever went silent or a corpse was
floated toward a Spanish beach.

Lift the same geometry from one body to a whole population and you have epidemiology,
which is Synalosis at the scale of nations. A contagious pathogen loose in a population
has a reachable set made of people, every susceptible human it can still reach through the
chains of contact, and an epidemic is that set expanding, case begetting cases, the infection
spreading across the web of human contact exactly as a message spreads across a network.
Epidemiologists measure the speed of that expansion with a single number, the basic repro-
duction number, written R-nought, the average count of new infections each case produces
in a population with no immunity. If R-nought is three, every case makes three more, and
three make nine, and the reachable set explodes. The way to stop it is to break the web, and
immunity is how the web is broken, because an immune person is a dead end, a node the
infection reaches and cannot pass through. Here the percolation threshold from the opening
of this book returns in flesh. In the simplest model, where everyone mixes with everyone
at random and immunity is complete, a clean fraction of the population must be immune
for the chains to fall apart, and it is one minus one over R-nought: immunize that share and
each case produces, on average, fewer than one further case, and the epidemic collapses
into dead-end chains and burns out. Real populations are lumpier than that, their contacts
clustered and their immunity uneven, so the true threshold shifts with the structure of who
meets whom; the geometry holds regardless, because enough immune dead ends still shat-

88



ter the web the pathogen needs to cross. Below the line the disease percolates through the
population unchecked; above it the connected web of the susceptible breaks into islands too
small to sustain the spread. The pathogen’s reachable set stops growing for a reason that
has nothing to do with anyone touching the pathogen: the ground it needed to spread across
was taken away from it, immune body by immune body, until it had nowhere left to go.

The most deliberate version of this closing, and the one campaign in this book that ends
in an unmixed victory, was the campaign that drove smallpox off the earth. For most of
history a disease could only be fought where it appeared, after it appeared. In the nineteen-
sixties the epidemiologist William Foege, working in West Africa with too little vaccine to
immunize everyone, hit on a different strategy, and it was pure ring geometry. Rather than
trying to vaccinate a whole population, you find each case the moment it appears, isolate it,
and then vaccinate the people around it, the contacts and the contacts of contacts, drawing
a tight wall of immunity around the infection so that wherever the virus reaches next, it
meets a person it cannot infect. The method was called surveillance and containment, and
the wall it built has a name that belongs to this book entirely: ring vaccination. It joined
the two rings we have already studied. The first was the inward ring of investigation from
the manhunt chapter, the detective’s logic turned on a virus: trace every person the patient
met, work backward to the source, map the contacts the way Rossmo mapped a killer’s
hunting ground. The second was the immune ring, vaccination, drawn around each case
so the pathogen’s reachable set was sealed off before it could expand. Smallpox could be
beaten this way because it spread slowly, face to face, giving the trackers time to close the
ring before the virus jumped it.

The endgame of that campaign is one of the quietly staggering moments in the history of
our species, and it doubles as the cleanest measurement this book can offer, the contraction
curve the opening promised, traced in dated and counted fact rather than in the abstract.
By 1977 the closing had driven the disease down to a single chain of transmission in the
Horn of Africa, and then to one man. Ali Maow Maalin, a hospital cook in the town of
Merca in Somalia, who had worked part-time as a vaccinator and had somehow never been
properly vaccinated himself, became the last human being on earth to catch smallpox in
the wild. The response was the ring drawn as tightly as it has ever been drawn around
anything. Investigators traced a hundred and sixty-one people he had been in contact with.
They set police checkpoints on every road and every footpath out of the town to vaccinate
anyone leaving who was not already immune. They vaccinated nearly fifty-five thousand
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people in the surrounding area within two weeks, then searched house to house across the
whole of Somalia for any further case, and found none. The ring closed on Maalin, he
recovered, and the chain ended in his body. No further person caught the disease from the
wild, then or ever. One further case did appear a year afterward, when the virus escaped a
research laboratory in Birmingham and killed a medical photographer named Janet Parker,
the last human being to die of smallpox; it came out of a freezer rather than out of the world,
and Maalin’s remained the last case the wild itself ever produced. By 1980 the world was
declared free of smallpox, the first and still almost the only time our species has taken a
killer that had murdered hundreds of millions and driven its reachable set all the way to
zero, every future the virus might have had erased from the world. Every other closing in
this book ends with one future left, the capture, the conviction, the kill. This one ended with
none, a disease with no remaining move on the entire board, and that is what total victory
looks like when the thing inside the ring deserves no mercy.

The body is where this book’s argument stops being a human story and becomes a fact about
the universe. We inherited the closing ring rather than inventing it, from three billion years
of living things that survived by closing on what they ate and evading what tried to close on
them, the predator and the prey and the parasite and the host all running the same geometry
long before a mind existed to notice it. The immune system in your blood is drawing and
tightening rings as you read this sentence, selecting one shape out of a hundred billion and
breeding it toward a perfect grip, closing on invaders you will never feel. Caesar’s wall and
the wolf pack and the dragnet are biology’s own operation, the same closing life had been
running for three billion years, surfaced at last into the daylight of human affairs. And the
closing that ended in an extinction rather than a capture, the rare good without a shadow
on it, was won by drawing the oldest ring of all, the ring of immunity, around a killer until
it had nowhere left to live. The geometry can serve life or end it. The smallpox campaign
is the proof that, aimed at the right target, the closing ring is one of the finest things our
species has ever learned to draw.
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The Last Ring

This book has driven a reachable set to zero once already, and it called the result a triumph.
The chapter on the body’s defenses ended with smallpox, a virus whose every path to a
new host the world deliberately closed until the set of places it could go was empty and
the disease was gone from the earth. That was the same operation as everything else in
these pages, a target’s futures contracted to nothing by converging effort, and we were right
to celebrate it, because the target was a thing whose only function was to kill children.
Now turn the operation over and run it on a target that did nothing to earn it. Extinction is
the reachable set of an entire living kind closed to zero, permanently, and the geometry is
identical to the eradication of smallpox while the meaning is its exact reverse. Same closing.
Opposite crime. The mathematics is blind to whether the cornered thing is a plague or a
bird; the difference lies entirely in who we chose to corner.

A species has a reachable set the way a hunted animal does, only larger and slower. It is the
sum of the futures still open to a whole lineage: the territory it can live in, the food it can find,
the mates it can reach, the generations it can still produce before the line runs out. That set
closes the same way every set in this book closes, by converging pressure, except that here
the agents doing the closing almost never coordinate and almost never intend the end they
produce. A forest is cleared for farmland, and the set of places the animal can live shrinks. A
river is dammed, and a migration route is cut. Something from another continent, a predator
or a competitor, is carried in, and a new mouth begins eating into the same set. The climate
shifts, and the band of country cool enough or wet enough to support the kind slides off the
edge of the map. Each pressure alone might be survivable. Together they converge on the
lineage from every side, and the reachable set contracts toward the vanishing point. There is
a threshold in this, the same kind of threshold that decided whether a disease could spread
or a network could carry a current. Cut a habitat into pieces small enough and isolated
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enough, and the connected range a population needs shatters into fragments that cannot
each hold a breeding group, the way a sheet of conductor broken past a critical point stops
carrying anything across. Below that threshold the population enters what biologists call the
extinction vortex, small numbers breeding with small numbers, accidents and inbreeding
and bad years compounding, the set spiraling down on its own momentum even when some
animals are still alive.

The clearest case the record offers was once the most abundant bird on the planet. When
Europeans reached North America, the passenger pigeon numbered somewhere between
three and five billion, perhaps two of every five birds on the continent. Its flocks are almost
impossible to picture now. Audubon watched one pass overhead in 1813 that darkened the
sun for three days running, a river of birds a mile wide and longer than he could see. A
single nesting in Wisconsin in 1871 covered eight hundred and fifty square miles. This was
a reachable set that looked infinite, a kind so numerous that the idea of its ending was a
joke no one bothered to make. Then the railroads and the telegraph turned the flocks into a
commodity. Hunters could now wire ahead the location of a nesting, ship barrels of pigeon
meat to city markets by rail, and kill at an industrial scale a bird that bred in the open in
dense, findable colonies. The slaughter ran for decades. What finished the species, though,
was the same threshold that runs under this whole chapter, because the passenger pigeon
had evolved to live only in enormous flocks, to breed and feed and shelter in the safety
of millions, and once its numbers fell past a certain point the survivors could not sustain
themselves. The set went into freefall on its own, the remaining birds unable to do the one
thing the species needed, which was to be many. By about 1900 the last wild bird had been
shot. The last of all of them, a female named Martha who had never laid a fertile egg, died
in a cage at the Cincinnati Zoo on the first of September, 1914, while the zoo’s standing
offer of a thousand dollars for a single living mate went unclaimed. A set that had held
billions emptied to one trembling bird on a cage floor, and then to none, inside a single
human lifetime.

What makes this closing strange is how little of it anyone sees while it happens. The passen-
ger pigeon got a death notice because it fell from billions in a single lifetime, fast enough
and famous enough to mark. Most extinctions are quieter. They take a kind that was already
uncommon and thin it past the threshold over decades, in habitats no one is watching, so
that the loss registers, if at all, as an absence no one quite remembers filling. Biologists
have a name for the way this hides, the shifting baseline, the tendency of each generation to
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take the depleted world it was born into as the normal one and to measure loss only against
that lowered mark. The forest your grandparents knew as loud with birds is, to you, sim-
ply a forest. A great many reachable sets are contracting at once, right now, faster than
the background rate that held for most of the history of life, and the convergence escapes
notice for the same reason the slow foreclosures later in this book escape notice, because a
closing that moves slower than memory does not feel like a closing at all. It feels like the
way things have always been.

Extinction is the one closing in this book that cannot be run backward. Almost every other
ring has an inverse somewhere in these pages. The wrongly convicted man walks free
when the inward ring of evidence is reversed by a later test. The besieged break out, the
cornered market is pried open, the surrounded army cuts its way through and lives to fight
again. Even the eradicated disease could in principle return, since the order that closed its
reachable set could fail and let it back into the world. Extinction has no inverse. When the
last individual dies, the set is empty, and nothing refills it, no later evidence, no breakout,
no reopening, because the information that built that kind across millions of years is gone
the moment the last carrier of it stops breathing. Talk of resurrecting lost species through
their salvaged fragments remains, for now, closer to wish than to method. Practically and
for every purpose that matters, the zero is final. This is what makes extinction the most
absolute close the book contains, a contraction to nothing that admits no second act, and it
is the reason the irreversibility of a closing will matter so much when the argument reaches
the question of whether anyone has the right to perform one.

Against this one closing, the counter-move in this book runs in the opposite direction from
all the others. Everywhere else, the defender works to close a ring: the musk oxen lock
horns outward, the fire crew rings the blaze, the immune system surrounds the microbe.
The conservationist does the reverse. The whole craft is an effort to hold a reachable set
open, to keep futures available to a kind that is running out of them, and its tools are the
inverse of the closer’s tools. Where habitat was fragmented, protected corridors are built to
reconnect the broken range and let the population percolate across it again. When numbers
fall below the threshold, captive breeding rebuilds them past it, restoring the many that the
species needs to be. And where law allowed the slaughter, new law is written to forbid it.
The starkest example is a bird that came within a breath of the pigeon’s fate and was pulled
back. By 1982 the California condor, the largest land bird in North America, was down
to twenty-two individuals on earth. Biologists then made the hardest possible decision:
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in 1987 they trapped the last free-flying condor and carried it into captivity, so that every
member of the species alive was now in human hands. From that tiny remnant they bred
the birds back. The population has since climbed past five hundred, with more than half of
them again flying wild over canyons their kind had nearly vanished from. The set that had
closed to twenty-two was forced open again by hand, one of the rare times our species has
run the extinction operation in reverse on purpose.

So the book now holds two endings of the same shape side by side, and the pair is the hinge
of everything that follows. The world closed the reachable set of smallpox to zero and
was right to do it. The world closed the reachable set of the passenger pigeon to zero and
committed a permanent, stupid theft. In both cases the closing was geometrically identical,
many forces converging on one cornered kind until its futures ran out. What separates the
triumph from the crime is nothing in the mathematics and everything in the target: a thing
that lived only to kill, against a thing that only lived. The moral content of the geometry
is all there, and it is why this book cannot end with the geometry alone. A shape that can
eradicate a plague and erase a songbird with the identical motion does not tell you when to
use it. The decision of when a ring may justly be closed, and on whom, and whether the
closing can ever be taken back, sits entirely outside the diagram, in the hands of whoever
is building the wall. Extinction puts the stakes of that decision at their highest, because it
is the closing that can never be undone, and a power that permanent demands the steepest
possible justification before any of us turns it on anything that is alive. That question, when
a ring may justly be drawn and on what, is the one the book has been walking toward from
its first wall. It is not yet time to answer it. The closing still has houses left to be followed
into, and the strangest of them hold a closer nearer to home than any army or market or
state: the appetite that besieges the self, the screen that draws a ring around a mind, and
at the last the bare structure of a game with nothing in it but the contraction. Those come
first, and the judgment after them, where a judgment belongs, at the end. The next of those
houses is the one where the besieger and the besieged share a single skull.
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Part IV: Rings Inside Human Systems
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The Self-Siege

Every ring in this book until now has been drawn by one thing around another. The wolf
closes on the moose, the state on the dissident, the immune system on the virus, always a
closer and a separate target, the contraction imposed from outside. There is one closing that
breaks this pattern, and it is the one many readers will know from the inside. In addiction,
the closer and the target are the same person. A human being draws a ring around his own
life and tightens it with his own hands, foreclosing his own futures one at a time, and the
terrible distinction of this ring is that there is nowhere to run from it, because the thing doing
the closing travels everywhere the target goes. You can flee a wolf and lose a pursuer and
slip a dragnet. You cannot flee a closer who lives behind your own eyes. This is the hardest
ring in the book to break, and understanding why requires seeing it as exactly what it is, a
siege a person lays against himself.

Begin with what is being closed. A life, like an animal on open ground, has a reachable
set, though the dimensions of this one are made of possibilities rather than yards. They are
the things a person could still do and become: the work he might take up, the people he
might love, the places he might go, the version of himself he might still grow into. In a
healthy life that set is wide and keeps opening, new futures appearing faster than old ones
close. Addiction reverses the flow. Slowly at first and then not slowly, the set contracts.
The interests that once filled a week fall away because they compete with the one thing.
Friendships thin, because they ask for time and honesty the addiction needs for itself. Work
suffers, health goes, the mornings disappear into recovery from the night, and one by one
the futures wink out, each foreclosure making the next easier, until the wide fan of a life
has narrowed to a corridor and the corridor to a single repeating point: get the thing, take
the thing, get the thing again. Anyone who has watched it happen to someone they love has
watched a reachable set close in real time, a whole person’s world of possibility shrinking
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toward one act repeated until it is the only act left.

How does a person come to draw such a ring on himself, and keep drawing it past all reason?
The answer lies in the machinery the brain uses to want things, and in a discovery that
overturned the obvious assumption about pleasure. For a long time addiction was explained
as the pursuit of a high, the chasing of a pleasure so intense that nothing else competes.
The neuroscientists Kent Berridge and Terry Robinson showed that the truth is stranger
and crueler. The brain runs two separate systems that ordinary language blurs together,
a wanting system and a liking system, and they are not the same circuitry. Liking is the
actual pleasure of a reward; wanting is the craving that pulls you toward it, the motivational
charge that makes a thing feel necessary. In addiction, repeated use sensitizes the wanting
system, ramping its response to the substance and its cues higher and higher, while the liking
system, the part that delivers actual pleasure, flattens. The result is the engine of the whole
tragedy: the wanting outlives the liking. The addict comes to crave, with an intensity that
drowns everything else, a thing that no longer even pleases him. He is pulled toward the
center of the ring by a force that has detached from any reward, chasing a satisfaction that
stopped arriving long ago, and as the wanting for the one thing is amplified, the wanting for
everything else, food and company and work and sun, goes quiet. This is why the world
narrows. The machinery that assigns desire has been captured and pointed at a single object,
and a person whose wanting all flows to one point has a reachable set already collapsing
toward it, pulled in by his own hijacked will.

The closing does not hold steady; it tightens, because addiction is a loop, and a loop is the
engine of the accidental ring we met earlier in this book. Recall the shape of that ring: the
bank run where each withdrawal makes the bank weaker and the weakness drives more
withdrawals, the crowd crush where each fallen body makes a gap that pulls in more bodies,
a feedback with no villain at the center, the system closing on itself. Addiction is that exact
ring drawn inside one nervous system. A cue appears, a place or a feeling or an hour of the
day the brain has learned to associate with use, and it fires a pulse of the sensitized wanting.
The person uses. The relief is brief, and what follows it is worse than where he started,
because the brain, fighting to balance the chemical assault, has shifted its own baseline
downward, so that the ordinary state of not using now feels like a deficit, a low-grade misery
the substance briefly lifts and then deepens. That misery is itself a cue, and it fires the
wanting again, harder, and the loop comes around tighter than before. Meanwhile the part
of the brain that should break the loop, the executive control that weighs consequences and
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says no, is itself being worn down by the same process, so the brakes weaken at the precise
rate the accelerator strengthens. Each turn of the loop forecloses a little more of the life
and makes the next turn more certain. No one is doing this to the person. The ring has
become self-driving, a contraction that feeds on its own output, and that is the signature
of the accidental ring, here closing on a single human being rather than on a market or a
crowd, a person who is at once the room and the people crushing into it. And though a
single loop drives it, notice that the loop is not the only thing tightening. We have watched
the wanting ramp up, the brake of judgment wear down, the baseline of ordinary feeling
sink below comfort, and the rival wants go silent, four pressures bearing on the life at once.
Those are many directions of foreclosure, the way the definition asks for, with the difference
that all of them run inside one skull instead of ranged around a body on open ground. The
convergence is real. It has only moved indoors.

Nothing in this requires a chemical. The wanting system can be sensitized by a behavior as
readily as by a substance, which is why the same ring closes around the compulsive gambler,
the person who cannot stop pulling the lever or refreshing the screen, chasing a payoff that
has long since stopped paying. A slot machine and a feed are engineered to fire the wanting
again and again on an uncertain schedule, the most sensitizing schedule there is, and such a
life narrows by the same logic as the addict’s, the reachable set contracting toward a single
act that no longer even pleases. The lesson is that the self-siege turns on what captures the
wanting rather than on what enters the body, and a structure that captures the wanting can
be built out of pure behavior, no substance required, which means the ring can close on a
person who never swallowed or injected anything at all.

Now the reason this ring is the hardest of all to break comes clear. Every escape this book
will catalogue depends on a separation between the target and the closer. You blind a sensor
that sits outside you. A hunter behind you can be outrun. An enemy across the field can be
deceived, fed a picture you falsify. All three cuts assume that the thing closing on you is not
you. In the self-siege that assumption fails completely. The sensor that detects the cue is
your own brain. The hunter chasing the substance is your own want. And the enemy whose
picture would have to be poisoned is your own judgment, already compromised. There is
no outside to retreat to, because the ring is drawn from the same place the decision to break
it would have to come from, and the will that must mount the defense is the same faculty
the siege has been capturing. This is what makes addiction unlike any other closing and so
much harder than the people who have never felt it imagine. Telling an addict to simply stop
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is like telling a besieged city to simply have the enemy leave, when the enemy is quartered
inside the walls and wearing the defenders’ uniforms.

And yet the ring can be opened, because even a closer that lives inside you still runs on the
same three things every closer needs, and each can still be taken away, though taking it is
harder when the hand that must do it is the same hand the siege has weakened. The cuts turn
inward. Because the loop begins with a cue, the first cut, blinding the sensing, becomes a
matter of changing the ground that fires it. Places and people and routines that have been
wired to trigger the wanting can be left behind, and a life rebuilt on ground that does not
constantly set off the alarm gives the weakened defender room to recover. The second cut,
opening new ground faster than the ring can reclaim it, is the slow rebuilding of a reachable
set, the deliberate cultivation of other things to want, other people to answer to, other futures
to walk toward, because the surest way to keep the ring from closing on a single point is
to give the wanting somewhere else to go. That same move reverses the isolation which
let the siege tighten, since a life rich in connection is a life with many futures, and many
futures are a reachable set that resists collapse. The third cut, poisoning the gradient, is
the interruption of the path from cue to use, whether by removing the payoff the brain is
chasing or by reframing the meaning of the cue until it no longer leads where it once led.
None of this is fast, and honesty requires admitting the hardest part. The sensitization of
the wanting system may never fully reverse; the besieger can be driven back from the walls
and held there for the rest of a life, but he is rarely killed outright, and the defense, once
mounted, must usually be maintained forever. Recovery is the holding of him at bay rather
than the killing of him, a daily holding-open of a ring that would close again the moment
the watch came down.

The self-siege is the proof of something this book has been building toward without saying
it plainly. The geometry of the closing ring does not care who draws it. It will run with
the besieger outside the walls or inside them, in a wolf pack or a police state or a single
human will turned against the life it belongs to, because the contraction of a reachable set
is a structure, and a structure is indifferent to whose hand sets it in motion. That is the
dark reading. There is a lighter one, and it belongs at the end of this chapter because the
addict who recovers earns it. Of all the targets in this book, the person besieged by himself
is the only one who can also choose to stop being the closer. The wolf will not call off
the hunt; the state will not unclench out of mercy; the virus has no will to lay down. But
the self that drew the ring can, with enormous difficulty and rarely alone, decide to draw it
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differently, to spend the same will that was foreclosing the life on widening it again instead.
The reachable set that closed toward a single point can be opened back toward a fan of
futures, slowly, future by reclaimed future. It is the hardest cut in the book, made against
the hardest enemy, who is oneself. And the people who manage it are doing something
no wolf and no army and no government has ever done: closing the siege by becoming,
deliberately, a different kind of closer, one who draws the ring wide.

100



The Cornered Market

Amarket, at its best, is the widest reachable set human beings have ever built on purpose. In
a market that works, a buyer faces many sellers and a seller faces many buyers, and the price
is set by that openness, by the simple fact that anyone who charges too much is abandoned
for someone who charges less. The freedom in it is the freedom of the fan: every participant
has alternatives, somewhere else to take their business, and no one is trapped. This is what
a competitive market is, a space kept open by the presence of options, and it is precisely this
openness that the people who seek power over markets set out to destroy. Market power,
stripped of the textbook language, is the closing of someone else’s options. The profit of
the powerful firm comes from exactly that foreclosure: a seller can charge a competitive
price when the buyer can walk away to a rival, and can charge far more when the buyer has
nowhere to walk, so market domination is the art of taking away the buyer’s somewhere-
else. There are three ways to do it, three rings that can be drawn around a market, and the
oldest and most dramatic is to buy the market itself.

The corner is the brute-force ring, and it works by seizing the supply. If you can buy up
enough of a commodity, and enough of the contracts promising future delivery of it, then
everyone who needs that commodity has to come to you, and you set the price at whatever
the desperate will pay. The corner’s natural prey is the short seller, the trader who has
sold something he does not yet own, betting the price will fall so that he can buy it cheap
and deliver it. A short seller has made a promise to deliver, which means that at some
point he must buy, and if the man he must buy from owns nearly all of it, the short is
caught in a closing ring with one exit, and the exit is priced by the person who built the trap.
This is called a squeeze, and the most ambitious one in modern history was the attempt by
two Texas oil billionaires to corner the silver of the world. Beginning in the late nineteen-
seventies, Nelson Bunker Hunt and his brother William Herbert Hunt, convinced that paper
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money was doomed, began buying silver on a scale no private parties had ever attempted,
amassing something like a hundred million ounces of the physical metal and contracts for
ninety million more, until they controlled by some estimates seventy percent of the world’s
available supply and the great majority of the silver contracts traded in New York. The
reachable set of everyone else in the silver market closed around the Hunts. The price,
which had sat near six dollars an ounce at the start of 1979, was dragged upward by the
relentless buying until, on the eighteenth of January 1980, an ounce of silver reached nearly
fifty dollars. On paper the brothers had made a fortune beyond counting, and for a few
weeks they owned the metal and everyone who needed it owned them.

A corner has a fatal weakness, and the silver squeeze revealed both halves of it. The first
weakness is that the ring is drawn inside an arena whose rules can be changed by someone
other than the cornerer. Silver was traded on exchanges, and those exchanges watched the
Hunts with alarm, and in January of 1980 they changed the rules of the game beneath them.
The New York exchange adopted what it called Silver Rule 7, sharply restricting how much
silver could be bought with borrowed money and capping the size of the position any trader
could hold. Another exchange stopped issuing new silver contracts altogether. The Federal
Reserve leaned on the banks to stop lending for silver speculation. None of this touched
the metal the Hunts already owned, but all of it closed the avenues by which they had been
buying, and a corner that cannot keep buying cannot hold, because the price it has propped
up has nothing left to lean on. The second weakness was the one that turned the brothers’
own ring against them. They had bought much of their silver with borrowed money, which
meant that they had made promises of their own, and when the price began to fall those
promises came due as demands for collateral they could not meet. On the twenty-seventh of
March 1980, a day the markets still remember as Silver Thursday, silver collapsed to under
eleven dollars an ounce, and the men who had cornered the world’s silver were themselves
caught in a closing ring, unable to cover, facing margin calls in the hundreds of millions,
saved from instant ruin only by an emergency loan from the banks they had nearly dragged
down with them. They lost more than a billion dollars, were found liable in a civil suit for
conspiring to manipulate the market, fined ten million dollars each, and barred from the
commodity exchanges for life. The lesson sits at the center of this book. A ring drawn
around a market can be cut by an authority who rewrites the rules from outside it, and a ring
drawn with borrowed money is a noose the cornerer has knotted around his own neck.

The corner is a raid; the monopoly is an occupation. Where the cornerer seizes a supply
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for a few violent weeks, the monopolist takes a market and holds it for a generation, and
he does it by foreclosing the competition rather than the supply. The model for all of it,
the case that taught a nation what monopoly meant, was John D. Rockefeller’s Standard
Oil. Beginning with a single refinery in Cleveland in 1870, Rockefeller set out to absorb or
destroy every rival in American oil, and he had a genius for the work. He negotiated secret
rebates from the railroads that no competitor could match, which let him undercut and then
swallow them. He bought the pipelines and the barrels and the chokepoints through which
everyone else’s oil had to move. What he could not buy he ruined, and by 1880, only a
decade in, his Standard Oil controlled the refining of ninety to ninety-five percent of all the
oil in the United States. In 1882 he bound the whole empire into the first of the great trusts,
a legal structure so deliberately tangled that, as the journalist Ida Tarbell wrote after years
of investigating it, you could argue its existence from its effects but you could not prove it.
The buyer of kerosene in an American town had, in theory, a free market before him. In
fact he had Standard Oil, and the price was whatever Standard Oil decided, because every
road out of that market led back to Rockefeller. The reachable set of an entire industry had
been closed to a single point, and the point wore one man’s name.

A market closed this tightly does not reopen on its own, because the whole purpose of the
monopolist’s ring is that nothing inside the market can break it. The break has to come from
outside, from the one authority larger than the largest firm, which is the state. The public
hostility that Standard Oil and the other trusts provoked drove Congress in 1890 to pass
the Sherman Antitrust Act, the first federal law to declare that monopolizing a market and
restraining trade were offenses against the public. It was the law learning to draw a counter-
ring, to close on the closer. Two decades later it did exactly that. In 1911 the Supreme
Court found that Standard Oil was an unlawful monopoly and ordered it broken apart, and
the empire that had been one company became thirty-four, scattered across the country and
set, in theory, to compete with one another at last. This is the geometry of the manhunt and
the morality of the last chapter applied to commerce. The antitrust suit is the state closing
a ring around the ringholder, foreclosing his power to foreclose, and it is justified for the
reason the last chapter gave: the monopolist had drawn an illegitimate ring around everyone
else, and the law closes on him to reopen their world. There is a sharp irony in how it ended
for Rockefeller himself. The breakup enriched him. He held shares in all thirty-four of the
new companies, and the pieces, freed to grow on their own, were soon worth far more than
the whole had been, so the richest man in the country grew richer still. The breakup did
little to punish the monopolist, which was never its purpose. Its purpose was to reopen the
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market, and that it did. Cutting the ring was always about everyone else’s freedom rather
than the cornerer’s pain.

Between the raid of the corner and the occupation of the monopoly sits the third ring, the
cartel, which is what rivals build when they would rather not fight. A cartel is a monopoly
assembled out of competitors who agree to stop competing, to fix a common price or carve
the market into private territories, so that the buyer who thought he had many sellers to
choose from finds that they have all quietly become one. The living example everyone
knows is the oil cartel of the producing nations, which holds the price of crude up by agree-
ing among its members to hold production down. A cartel’s weakness is built into its nature,
because it is a ring held together by a promise rather than by ownership, and every member
is tempted to cheat, to sell a little more than its share while the others hold back, so cartels
constantly leak and must constantly be disciplined again from within. The newest form of
the ring is subtler than any of these, and it is the one the next chapter will follow into the
mind. The dominant platforms of the digital economy are held by the gravity of the net-
work itself rather than by rebates or hoarded metal, by the plain fact that a market everyone
already uses is a market no rival can easily enter, so the ring draws itself tighter the bigger it
grows and forecloses competitors who were never bought or beaten, only stranded outside
a wall of other people’s habits.

All of this raises the question the last chapter taught us to ask of any closing: when is it
just? Not every large firm has drawn an illegitimate ring, and the law, at its best, knows
the difference. A company can come to dominate a market by being better than everyone
else, by making a thing people prefer at a price they are glad to pay, and a market that
closes around such a firm has closed by the free choice of the buyers, whose options were
open and who kept choosing the same door. That is earned dominance, a ring drawn by
attraction, and to break it would be to punish excellence. The illegitimate ring is the one
drawn by foreclosure: the rebate that starves a rival of customers, the collusion that fakes a
competition that is not happening, the acquisition that buys a threat before it can grow, the
chokepoint held precisely so that others cannot pass. Both look identical from a distance,
one firm and a closing market, which is what makes antitrust so hard and so endlessly
contested. The justice lives, as it always does in this book, in how the ring was drawn rather
than in its shape, in whether the buyers walked in freely or were herded, whether the rivals
were beaten in the open or shut out by force. A market is the freest space a society builds,
the great open fan of voluntary exchange, and that is exactly why the ring drawn around it
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is so profitable and so tempting. The counter-ring of antitrust is the economic form of the
same act the state performs against any tyrant: closing on the closer, foreclosing the power
to foreclose, so that the fan stays open and the buyer, the citizen of the market, always keeps
somewhere else to go.
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The Feed

The corneredmarket takes away the places a person can buy. The feed takes away something
more intimate: the things a person can see, and beneath that, the things a person comes to
want. Every screen that serves you a stream of content, the videos that autoplay, the posts
that scroll without end, the recommendations that appear the instant one thing finishes, is
drawing a ring around your attention, and attention turns out to be the scarcest and most
valuable territory there is. The economist Herbert Simon saw this coming in 1971, before
the internet, when he pointed out that in a world drowning in information the thing that
runs short is the attention to consume it, so that a wealth of information creates a poverty
of attention. Whoever controls what reaches your attention in an age of infinite content
controls a great deal, because the supply of things to look at is endless and your capacity to
look is fixed, and into that gap between infinite supply and finite attention steps the feed, an
engine built to decide, on your behalf and for its own reasons, the small sliver of everything
that you will actually see.

The engine has a name in the trade, the recommender, and a single job, which is to choose
what to show you next. From a library that is effectively infinite, it selects the handful
of items that will appear on your screen, and the question that decides everything is the
question of what it is selecting for. What it selects for is engagement: the outcome that
keeps you watching and scrolling and clicking. Your benefit, your knowledge, your peace
of mind are not in the objective at all, because the company that runs the feed sells you
to the advertisers rather than selling the content to you, which means your attention is the
product and your engagement is the measure of its worth. This is the same standing ring
of surveillance we met in an earlier chapter, seen from the other side. There the machine
watched you to learn what you would do; here the machine uses what it learned to steer
what you do next, and the two are one apparatus, the watching and the steering, the eye and
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the hand. The recommender’s objective is engagement, and the deep trouble of the whole
arrangement is contained in a single fact: what holds your attention is not the same as what
is good for you, and the engine optimizes relentlessly for the former with no knowledge of
and no stake in the latter.

A feed optimized for engagement tends, first, to narrow what you see. The internet activist
Eli Pariser gave the effect its lasting name in 2011, the filter bubble, the personalized en-
closure in which a recommender, having learned what you click and linger on, increasingly
shows you more of the same and less of anything that would challenge or surprise you. His
illustration was simple: two people searching for the same term received strikingly different
results, each fed a version of the world shaped to fit what the machine had already decided
they were. Stated as geometry, the filter bubble is the reachable set of a mind contracting
over time, the diversity of what you encounter shrinking with each click that teaches the en-
gine your shape. Honesty requires a caution here that the alarmed accounts often skip. The
empirical evidence that filter bubbles work as strongly as the metaphor suggests is mixed
and contested, and several careful studies have found that people online encounter a more
varied diet of information than people who stay off these platforms, not a narrower one.
Pariser’s filter bubble is a powerful description of what a profit-seeking recommender is
built to do and of the direction its incentives point, rather than a proven account of what
it has already done to everyone. The honest claim is the structural one: the engine has a
reason to narrow your world, the narrowing is the path of least resistance for a system re-
warded by engagement, and whether and how far it succeeds in any given case is a real and
unsettled question.

Whatever the size of the bubble, the mechanism that builds it is a loop, and we have seen
this loop before. The recommender shows you something, watches whether you engage,
and feeds you more of whatever held you, so your own reactions train the thing that shapes
your reactions, around and around, the set of what you see bending steadily toward what-
ever you could not look away from. This is the accidental ring of the earlier chapter, the
self-reinforcing feedback that closes a system on itself, except that here it has been engi-
neered on purpose and pointed at a goal. And the goal reaches deeper than what you see,
down into what you want, which is where the real danger lies. A feed does not only serve
your existing desires; it cultivates new ones, and it does so by exploiting the same split in
the mind that addiction exploits. Recall the two systems from the chapter on the self, the
wanting that craves and the liking that enjoys, and recall that they are separate. The feed
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is engineered to capture the wanting. An endless scroll, a small unpredictable reward that
may or may not appear with the next swipe, a pull-to-refresh that works exactly like the
lever of a slot machine: these are the design itself rather than accidents of it, tuned to the
variable, uncertain schedule of reward that drives the wanting system hardest, and the peo-
ple who built these systems have said as much in plain words. The result is a machine that
can make you crave more of something you do not even enjoy, scrolling past the point of
any pleasure because the wanting has been captured and pointed where the profit is. It is
the self-siege of the previous chapter, with one terrible difference. There the person drew
the ring on himself. Here the ring is drawn from outside, by a corporation, deliberately, and
aimed into the most private territory a human being owns, the place where his desires are
formed.

Here the feed parts company with every other ring in the book. All the others foreclose your
options, the places you can go, the futures you can reach, while leaving the chooser intact to
choose among what remains. The feed reaches past the options to the chooser, editing what
you can pick and even what you are inclined to pick, shaping the wants that do the picking.
It does not only narrow the world before you; it works on the self that faces the world, and
it does this invisibly, wearing the feeling of your own free choice. You chose to open the
app. You chose to keep scrolling. What you were shown, you mostly liked. At no point did
anything compel you, and that seamless absence of compulsion is precisely what makes the
ring so hard to see, because a foreclosure that feels like preference does not announce itself
as a foreclosure at all. Here the question from the chapter on the right to close presses hardest
of all: who holds the cord? The thing shaping your desires is an optimization process you
did not choose, accountable to no one you can name, serving a profit that is not yours, and
a power that shapes what a person wants while remaining invisible and unaccountable is a
kind of dominion over the mind that the old tyrants could only dream of, made gentler and
therefore more complete by the fact that its subjects feel free. Yet honesty demands the other
half of the ledger, because the feed is not only a trap. It delivers real things people value,
the song you would never have found, the writer who changes your life, the community of
the like-minded that no village could have given you, and much of what it shows you is in
fact what you prefer. The ring is not drawn by force, and the value is not fake. The line, the
same line this book has drawn from the first chapter, is whether the closing serves you or
someone else: a recommender that widened your world and answered to your considered
judgment would be a gift, while one that narrows your world and captures your impulses
for a stranger’s profit is the cornered market moved inside your skull.
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Lift the feed from one mind to a whole society and the stakes change. A public that governs
itself needs a shared reachable set, a common ground of facts and references and questions
that citizens can argue over because they are at least arguing about the same world. A pop-
ulation each member of which inhabits a separately optimized feed has no such common
ground, every person reasoning from a private stream of evidence the others never saw, and
a democracy of strangers who cannot find the same facts is a democracy whose machinery
of self-correction has been quietly disconnected. Here too honesty demands restraint, be-
cause the claim that personalized feeds have already fractured a shared reality is more often
asserted than proven, and the evidence for mass polarization driven by algorithms is as con-
tested as the filter bubble itself. The structural worry stands regardless of the verdict on its
magnitude: an engine that narrows each citizen’s world for private profit is, run across a
nation, an engine that erodes the common world a free people needs, and that erosion is the
closing state of an earlier chapter arriving through a billion individual feeds each quietly
drawing its own small ring, rather than by a tyrant’s decree.

The three cuts apply here too, turned against a closer that is partly inside you, which is
what makes them so hard. A recommender runs on what it senses, the stream of signals
you emit with every click and pause and replay, so the first cut, blinding the sensing, means
starving it of those signals, using the thing deliberately instead of reactively, withholding
the engagement it feeds on, or leaving the platform altogether and denying it your attention
to harvest. The second cut, opening new ground, means pulling your own attention by hand
toward things you have chosen rather than things you have been served, deliberately seeking
the varied and the challenging to widen a set the engine is paid to narrow. The third cut,
poisoning the gradient, means refusing to let the captured wanting drive, choosing by the
reflective values that the chapter on the self called liking rather than by the impulse the feed
calls engagement, and so feeding the machine a picture it cannot easily use. None of these
is easy, for the reason the self-siege made plain: the adversary has shaped the wants you
would have to summon to resist it, and you are fighting, in part, your own trained reflexes.
The feed is the darkest convergence in this book, the standing ring of surveillance and the
self-siege of captured desire and the network monopoly of the platform all fused into one
engine, closing on attention and want, which are the raw materials the self is made from.
And yet the last freedom holds even here. A person can still decide, against the pull, where
to point his own attention, and that decision is the irreducible remainder of the inner world,
the small act of turning the eyes away that no recommender can perform for you and none
can finally prevent. The reachable set of a mind can be narrowed toward a single glowing
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point. Choosing to look up from it is the one move the machine cannot make on your behalf.
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The Game

Strip away the bodies. Strip away the terrain, the money, the nerves, the hidden cards, every
contingent thing that has clothed the closing in the chapters before this one, and something
remains underneath, bare and exact. It is a game of perfect information, and the cleanest
example humans have ever built is chess. A chessboard has no physics. Nothing on it can
run faster or hit harder or hide. There is no luck, no fog, no card held face down, nothing
concealed from either player, only sixty-four squares, a fixed set of legal moves, and two
minds each trying to do to the other exactly one thing: close the set of moves still open to
the opponent until none of them is any good. This book has insisted from the first page that
the reachable set is a real object and not a figure of speech. The game of perfect information
is where that claim stops being an argument and becomes a demonstration, because in chess
the reachable set is the contest itself, drawn out in full rather than a way of describing it,
with nothing else in the room.

The structure is exact. At any moment a chess position has a definite set of legal moves,
and each of them leads to a new position with its own set of legal moves, so the whole
game spreads out from the opening as a branching tree of positions, every branch a future
the game could still reach. This tree is the reachable set made visible, vast almost beyond
imagining but finite, and every move a player makes is a choice of which branch to enter
and, just as importantly, which branches to cut off forever. To play well is to steer the game
into the regions of the tree where your futures are many and good and your opponent’s are
few and bad. Checkmate, the end of it, has a precise definition in this language: the enemy
king is under attack, and the set of legal moves available to that side has been reduced to
zero. Every square the king might flee to is covered, every blocker is pinned or absent,
every escape foreclosed, and because no legal move remains, the game is over and the king
has fallen. That is a reachable set closed completely to a single outcome, and it is the same
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closing the wolf works on the moose and Caesar worked on Alesia, with one difference that
makes it the purest case in the book: there is no ground here, no body, no chance, nothing
but the geometry. The two players are doing to each other precisely what every closer in
these pages does, contracting the other’s set of futures toward a single point, except that here
the contraction is the entire reality, performed in a space made of nothing but possibility.

This is where the central idea of the book comes home to the discipline that bore it. An early
chapter borrowed the reachable set from the mathematicians of pursuit, from Rufus Isaacs
and the theory of differential games he built, where a pursuer and an evader play out their
chase in continuous space and time and the whole question is which regions of the field
one can deny the other. Chess is that same theory in discrete form, the chase rendered in
separate squares and turns instead of smooth motion, the pursuit game and the board game
two dialects of a single mathematics of one player closing on another. The reachable set
was the native language of all of them rather than a metaphor imported into them, the thing
the mathematics of games and the mathematics of control were already about, and this book
has only been pointing out that the language fits the wolf and the siege and the manhunt as
exactly as it fits the chessboard, because all of them are the same closing.

Chess gives the book its sharpest single image of the closing as well, in the word the open-
ing already borrowed from it: zugzwang, the German for the compulsion to move. The
Mandubii starving between Caesar’s walls were in it, and so is anyone whose every remain-
ing option has been made bad. On the board the word comes home and turns exact and
terrible. The player has legal moves left and wants nothing so much as the right to make
none, and the making of none is the one thing the rules forbid. He must move. The act of
moving is itself the defeat, because every door out of the room opens onto something worse,
and the rules force him to open one. Here the closing reaches its cruelest and most distilled
form. The player has futures left, and that is the cruelty, because every one of them is a
loss. His reachable set has contracted to a fan of outcomes each of which destroys him, and
the compulsion to choose one is the trap snapping shut. Every cornered target in this book
arrives, at the end, in some version of zugzwang, made to move when no move is good, and
the board states the predicament with a clarity that bodies and terrain only blur.

There is a fact about chess that ought to be more famous than it is, because it says something
startling about every closing of this kind. In 1913 Ernst Zermelo, in the paper now reckoned
the first in all of game theory, set out to show that chess has a definite answer, fixed and
permanent. The result that carries his name puts it cleanly: with perfect play by both sides,
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exactly one of three things is true, that White can force a win, or Black can force a win,
or both can force a draw, and which of the three holds is a settled fact about the game, as
fixed as any theorem in arithmetic. Zermelo’s own argument was narrower than that clean
statement and left gaps that Dénes König and László Kalmár closed in the years after; the
conclusion has stood ever since. We do not know which one it is. We may never know. But
the not-knowing is a limit of our seeing rather than a vagueness in the thing seen, because
the reachable set of chess has a determinate shape whether or not any mind or machine can
ever trace it. The closing has an answer. The answer is simply too large to compute. This
is the deepest thing the game teaches, that a contest of perfect information possesses a true
outcome under perfect play that exists in full before a single piece is touched, waiting in
the structure of the tree, real and exact and, for chess, almost surely beyond us forever.

What Zermelo proved exists, others have set out to actually find, and for smaller games
they have succeeded, which lets us watch a reachable set be mapped to the last branch.
The simplest games fell first. Tic-tac-toe is a forced draw, Connect Four a forced win for
whoever moves first, and these are small enough to verify by hand or in seconds. Then
in 2007 a team led by Jonathan Schaeffer finished an effort that had run for the better part
of eighteen years and announced that checkers, too, was solved: with perfect play on both
sides, checkers is a draw, every line exhausted, the whole tree of roughly five hundred
billion billion positions accounted for. Chess is far beyond this. The number of legal chess
positions is something like a one followed by more than forty zeros, and the game of Go
lies beyond chess by a margin that makes chess look small, so that solving either outright
is not on any near horizon and may never be. Yet the endgames of chess have been solved
completely, and the method is worth seeing, because it is a closing run backward. Starting
from every possible checkmate position and working in reverse, a computer can label the
position onemove beforemate, then twomoves before, then three, tracing the tree backward
from its terminal points until every position with a given handful of pieces is marked with
perfect knowledge: won, lost, or drawn, and if won, the exact number of moves to force the
mate. Thesemaps are called tablebases, and they now cover every chess position with seven
pieces or fewer on the board, perfect play stored and looked up rather than calculated. The
most haunting thing they have revealed is what perfect play can actually look like. Buried
in the seven-piece tablebase is a position from which the win is forced, with best play by
both sides, in five hundred and forty-nine moves. No human can see it. No chess engine,
denied the table, can find it. Yet it is true, a path to the single point of mate that runs five
hundred and forty-nine moves deep through the tree, every step of it known with certainty
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to the map that computed the reachable set backward from the end.

Between the human player who cannot see far and the tablebase that sees a closed endgame
completely lies the chess engine, and it shows what closing looks like when the tree is too
large to solve but too important to ignore. An engine does not compute the whole reachable
set, because for the full game no machine can. It searches as deep as its time allows, prunes
the branches that look hopeless, and scores the positions it reaches by a learned estimate of
how good they are, then steers toward the futures its estimate likes best. This is a disciplined
approximation of the closing rather than perfect play or a solution, a way of pressing the
opponent’s reachable set downward without ever mapping it in full. And it is how every
real closer in this book operates, because none of them, not the detective or the general
or the immune system, computes the entire tree of what might happen. They estimate the
gradient and follow it. The tablebase is the rare luxury of perfect knowledge; everywhere
else the set is too big to map, and the closer does what the engine does, guessing well.

The game is the capstone of these faces for a reason that should now be plain. Everywhere
else the closing wears something: fur, earth, debt, neurons, code. Here it wears nothing
at all, and what is left when the clothing is gone is pure structure, a reachable set of states
contracting toward a terminal point under the moves of an adversary, which is exactly and
only what this whole book has claimed the closing is. Chess proves that Synalosis is a
theorem rather than a resemblance, a fact about the mathematics of state spaces that the
wolf and the siege and the dragnet happen to instantiate in flesh and earth and law. But the
game proves one more thing, and it is the thing that turns the page to the chapter ahead. In
a contest of perfect information, if the map says you are lost, you are lost, and nothing can
save you. There is no sensor to blind, because your opponent sees the entire board. No
deception can be planted, because nothing is hidden and no false picture will take. And
there is no new ground to open, because every square and every move already lies exposed
in the tree. A position that is lost, with no resource left to find, is lost with the finality
of arithmetic, and the three great escapes that the next chapter is about all fail completely
inside the pure game. That failure is the most useful thing chess can tell us, because it points
exactly at why escape is ever possible anywhere else. The reason a target can sometimes
break a closing in the real world is that the real world is never a game of perfect information.
There is always something hidden, some sensor that can be fooled, some ground the closer
has not yet seen, some card held face down. The game shows the closing with every escape
hatch sealed. The world, mercifully, is messier than the game, and into the gaps that the
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chessboard does not have, the cornered learn to run.
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Part V: Breaking and Judging
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The Three Cuts

This is the chapter the whole book has been walking toward, because it is the one that turns
a description into a weapon. Everything until now has been anatomy, the dissection of a
single operation found in a dozen materials. The question a cornered thing actually asks
is practical: how do I break the ring that is closing on me. Naming the geometry is the
scholar’s job; breaking it is the prey’s. And the answer, across every material this book has
touched, is that a closing can be broken in exactly three ways, because a closing has exactly
three requirements, and to deny it any one of them is to make the ring fail.

Think about what the closer must do, in any of the forms we have seen. To contract a target’s
reachable set, the closer must first know where the target is, or where its futures lie; it must
perceive the target, take a fix on it, sense it. Second, it must close the set faster than the target
can open it back up; it must win the race between foreclosure and escape. And third, it must
aim, it must point its agents at the right place, which means it must have good information
about where the target is going, a gradient it can follow inward toward the catch. Sense,
speed, aim. Perception, pace, and a true signal to home on. Remove the perception and the
closer cannot begin. Lose the race and the set never finishes closing. Corrupt the signal and
the ring tightens on empty ground. These are the three cuts, and there is no fourth, because
there is no fourth thing a closing needs. Blind the sensing, outrun the closing, poison the
gradient. Every escape in this book, and every escape there has ever been, is one of these
three.

The first cut is the most absolute, because it attacks the closing before it can start. A ring
cannot form around a target the closer cannot perceive. The wolf that cannot smell the
moose has no hunt; the camera that cannot see has nothing to watch; the detective with
no evidence has no case. Perception is the precondition of the whole operation, and every
creature and every agent that has ever been hunted has reached, sooner or later, for the same
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defense: become imperceptible, go dark, deny the hunter the signal it needs to begin.

Nature is full of this cut. The animal that freezes rather than flees is betting that stillness
will keep it below the predator’s notice, holding its position off the predator’s map. The
octopus and the squid carry the cut as a weapon, the ink cloud that blinds the pursuer for
the seconds it takes to vanish, a deliberate erasure of the hunter’s vision at the instant of the
strike. Camouflage is the same cut made permanent, a body shaped and colored to return
no signal a predator can read, a thing standing in plain sight that the hunter’s eye cannot
resolve from the background. In each the prey neither runs nor fights; it removes itself from
perception, denying the closing its first requirement.

And one animal has taken the cut to its most sophisticated form, against one of the most
sophisticated sensing systems in nature, and the result reads like electronic warfare because
it is. A bat hunts in the dark by sonar, screaming out ultrasonic cries and reading the echoes
that bounce back off its prey, timing the delay to fix the prey’s distance and close on it,
a closing run entirely on sound. A small tiger moth of the American deserts, Bertholdia
trigona, fights back by jamming the sonar. When the moth hears a bat’s cries quicken into
the final approach, it answers with a storm of ultrasonic clicks of its own, as many as four
thousand five hundred a second, a wall of noise that floods the frequencies the bat is listening
on and wrecks the bat’s ability to read the range. The bat’s cries come back smeared, the
distance to the target no longer computable, and the bat misses, swooping through empty air
where its corrupted sonar told it the moth would be. It is the only animal known to defend
itself this way, and it works, dropping the bat’s success rate by something like a factor of
ten, the moth jamming the predator’s hunting sense the way a fighter jams a missile’s seeker.
The bat has been neither outrun nor outfought, only blinded, its sonar filled with static at
the one moment it needed a clean signal; and a hunter that cannot sense cannot close.

The human version of this cut is the oldest move in the book of resistance, and the most
current. To hide from a hunting state, you go dark: you stop transmitting the signals it
watches for. The U-boats taught us, in their own destruction, that a closing coordinated by
radio can be undone at the radio, and the lesson cuts both ways, because a target that stops
emitting cannot be found by direction-finding either. Radio silence, encryption, the burner
phone, the dead drop, the face turned away from the camera: all of them are themoth’s clicks
in human form, the denial to a watcher of the signal it needs to fix you. In an age when the
standing ring runs on the data we emit, the first cut has become the discipline of emitting
nothing, of starving the surveillance of its raw material, of becoming, deliberately, a person
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the prediction product cannot read because the behavioral surplus has stopped flowing. It
is the hardest cut to sustain, because modern life is built to make us emit constantly, and a
person who goes fully dark pays for it in isolation and inconvenience. But it remains the
most complete of the three, because the closing it defeats never even begins. The hunter
that cannot perceive you is not closing a loose ring; it has no ring at all.

The second cut accepts that the closing has begun and attacks its speed. If the hunter can
perceive you, and the ring is contracting, you survive by opening new futures faster than
the closing can take the old ones away, keeping your reachable set wide by sheer pace of
escape, jinking out of the contraction before it can complete. This is the cut the book staked
its falsifiable claim on, the one escape route the geometry can never forbid, and it appears
wherever a target lives by being quicker to open than its hunter is to close.

The hare runs it as a physical art. A hare cannot outrun a fox in a straight line forever, so
the hare runs crooked, jinking, throwing in sharp unpredictable turns, each one opening
a new direction of escape the instant before the fox can commit to the old one, so the fox,
heavier and faster but less nimble, overshoots each turn and has to brake and reacquire while
the hare has already bought another second and another bearing. The jink is the reachable
set being held open by motion, each turn a refusal to let the fox’s closing resolve onto a
single predictable line. The convoys of the Atlantic ran the same cut at the scale of an
ocean, rerouted around the U-boat patrol lines faster than the lines could be reset, the herd
kept alive by zigzagging into sea-room the wolves had not yet covered. And the dissident
network runs it against the state, opening new channels of communication and new cells
faster than the security service can identify and close the old ones, surviving by regenerating
the network faster than it can be torn down, rather than by hiding any single node. In all of
them the principle is identical: stay ahead of the foreclosure, manufacture escape at least as
fast as it is taken away, and the ring, however tight, never quite shuts.

Nature’s cleanest picture of this cut is what a school of small fish does at the instant a
predator commits. A baitball of sardines or anchovies holds in the water as one dark mass,
and when a sea lion or a marlin drives into it, the school does not run as a single body along
a single line, which would hand the hunter one bearing to chase. It bursts. Every fish breaks
on its own vector at once, the mass blowing outward in what students of fish schools call a
flash expansion, scores of fresh directions opening in the same heartbeat, so that the single
target the predator had fixed dissolves into a spray of diverging ones and the strike closes
on the water the school has already left. Where a fast predator drives straight through, the
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ball splits and seals again behind it, the fountain effect, the hunter shooting through the gap
the fish opened a moment before and closed a moment after. When the danger slides past,
the survivors stream back together and the ball reforms, ready to burst again. No single fish
is quicker than the hunter. The school lives because it refuses, strike after strike, to let its
reachable set narrow to the one line a kill requires, the hare’s jink performed by a thousand
bodies moving as a crowd.

The grandest human case of the second cut is a war won by refusing to lose it quickly. When
the American Revolution began, the British held every advantage of force, and through the
disasters of 1776 they drove George Washington’s army off Long Island, out of New York,
and across New Jersey, beating it in nearly every stand-up fight. A commander measuring
the war by battles would have judged it already lost. Washington came to measure it by
something else. He graspedwhere the Revolution actually lived, whichwas in the continued
existence of his army and in nothing the British could capture, so the one closing he could
not survive was the decisive engagement that would destroy that army in a single afternoon.
So he stopped offering it. He kept the army intact andmoving, traded ground for time, struck
only where he could hit and slip away, and declined the general battle the British needed to
end him. What was left of the army nearly dissolved every winter, enlistments expiring and
men deserting and Valley Forge starving the remnant, and every spring it was rebuilt, a new
army standing where the old one had melted, the reachable set of the cause refilled faster
than the redcoats could empty it. Years later, in the southern colonies, Nathanael Greene
carried the same logic to its end, losing battle after battle to Cornwallis while marching
him ragged across the Carolinas, until the British had won the fields and lost the war and
Cornwallis walked into the trap at Yorktown, a trap sprung with the French fleet that the
long years of evasion had finally bought the time to bring. The strongest army in the world
could win every closing it managed to force and still never force the one that would have
finished the thing, because the target kept opening fresh ground a step ahead of the ring,
and an enemy you cannot bring to the decisive fight is an enemy you cannot beat.

The third cut is the most cunning, because it leaves the hunter’s eyes and the hunter’s legs
untouched and goes for its judgment. Suppose the closer can perceive you and is fast enough
to close before you can run; the ring will still fail if the closer aims it wrong. Every closing
is steered by information, a gradient the hunter follows inward, the scent the wolf runs up,
the bearing the escort steams toward, the profile the manhunt narrows on. That gradient
is a signal, and a signal can be forged. The third cut leaves the target visible and lets the

120



closing run at full speed; what it forges is the gradient, a counterfeit signal pointing the
wrong way, so that the ring tightens with full force onto empty ground while the real target
stands somewhere the hunter never thought to look.

Animals fake the gradient constantly. The lizard that sheds its tail leaves the still-wriggling
piece behind as a false target, a decoy that holds the predator’s attention on the wrong object
for the instant the lizard needs. The bird that drags a wing along the ground, feigning injury,
is manufacturing a false gradient, a lure that pulls the fox away from the nest by promising
an easier meal that does not exist. Moths and butterflies wear eyespots that mimic a larger
animal’s face, false signals that make a predator flinch from a threat that is not there. In
every case the prey gives the predator a wrong signal rather than denying it one, the cheap
lie that the meal is over here, in this tail, this broken wing, this staring eye, while the animal
itself slips the other way. The predator’s aim is true to the signal and the signal is false, so
the strike lands on nothing.

War turned this cut into an art form, and its masterpiece was a corpse. In the spring of
1943 the Allies were about to invade Sicily, and everyone knew it, because Sicily was the
obvious steppingstone from North Africa into Italy, so obvious that hiding it was hopeless;
the taskwas instead tomake the enemy disbelievewhat he could already see coming. British
intelligence solved it by forging a gradient. They took the body of a Welsh drifter named
GlyndwrMichael, who had died swallowing rat poison, dressed it as a RoyalMarines officer
they invented and called Major William Martin, chained a briefcase to its wrist, and filled
the briefcase with forged letters between British generals indicating that the coming blow
would fall on Greece and Sardinia, with Sicily as nothing but a feint. They gave the dead
man a whole false life to make him real, and then a submarine slipped the body into the
sea off the coast of Spain, where they knew German agents were watching, and let it wash
ashore. The Spanish passed the documents to the Germans, the Germans believed them,
and the false gradient did its work at the highest level: Hitler became convinced the attack
was coming in the eastern Mediterranean, moved divisions to Greece, sent Rommel himself
to oversee the defense of a coast no one was going to attack. When the Allies landed on
Sicily that July, they came ashore against an enemy who had aimed his ring at the wrong
country. The closing was at full strength and pointed the wrong way, and that is the third
cut entire: the hunter spent his force on a target made of paper and a dead man’s invented
name.

What makes the operation a model of the cut, rather than a lucky throw, is the care with
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which the false gradient was built and the certainty with which its effect was read. Mince-
meat sat inside a larger deception called Barclay, and its germ came from a 1939 memo
on naval trickery whose author was Ian Fleming, later the inventor of James Bond, item
twenty-eight on a list of ways to fool an enemy: plant papers on a corpse and let the sea
deliver it. The planners gave the dead man a life because a courier without a life is a plant,
and a plant is a warning. They filled his pockets with the leavings of a real person, love let-
ters from a fiancée named Pam, a bill for her engagement ring, a ticket stub from a London
theater dated to prove he had been in the city days before, a curt letter from his bank about
an overdraft, a saint’s medal, the small wreckage of one ordinary life, all of it built so that
a suspicious enemy turning out his pockets would find a man rather than a message. Then
they watched the enemy swallow it, because they were reading his mail. The codebreakers
at Bletchley were decrypting German signals, and the decrypts showed the Germans had
taken the bait whole, accepted Major Martin, accepted Greece and Sardinia, and begun to
move; a message went to Churchill, then in the United States, reporting that Mincemeat
had been swallowed whole. The Germans shifted divisions to Greece and sent a Panzer
division clear across Europe to Salonika, holding the Balkans braced for a blow that never
came. When the Allies came ashore on Sicily that July, the island fell in thirty-eight days;
the planners had expected ten thousand casualties in the first week and lost about a seventh
of that, had expected to lose three hundred ships and lost twelve. A dead vagrant with an in-
vented name and a forged love affair had pulled the enemy’s strength off the target and onto
empty ground, and the men who floated him knew it had worked before the first landing
craft touched the beach.

The Allies ran the cut again a year later, larger, to protect the landings in Normandy, and
this time the false target was an entire army that did not exist. They built a phantom force
in the southeast of England, the First United States Army Group, gave it a real and famous
commander in General Patton, and furnished it with inflatable rubber tanks, plywood land-
ing craft, and a constant stream of fake radio traffic chattering between units that were no
more than transmitters in a field, all of it pointed at the Pas-de-Calais, the shortest crossing
of the Channel and the obvious place to invade. The Germans, watching, built their expec-
tations around the phantom, and held their strongest reserves at Calais waiting for the blow
they were sure would come there. When the real invasion struck Normandy instead, the
deception did not collapse; it held, the false gradient strong enough that for weeks after the
landings the German command kept powerful divisions sitting at Calais, certain the Nor-
mandy assault was itself the feint and the real one was still to come, while the beachhead
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they should have crushed in its first days grew strong enough to break out. A whole army
held in place by an army made of rubber and radio, the enemy’s reachable set of responses
foreclosed by a lie about where the force would land, with no force needed to hold it.

The rubber tanks were the smaller half of the lie. A field of inflatable armor only works on
an enemy flying overhead to photograph it, and by 1944 the Germans had almost no recon-
naissance over England and almost no spies left under their own control, because British
counterintelligence had caught nearly every agent they sent and turned a goodmany of them,
running them back against their masters through a body called the Twenty Committee. The
captured spy now wrote what his British handlers dictated, and the Germans, certain these
were their own loyal men, believed it. The finest of them had never been a German agent at
all. Juan Pujol García, a Spaniard who loathed the Nazis, had talked his way into German
employment for the express purpose of betraying it, and from England he and his handlers
invented an entire spy ring out of air, some twenty-seven fictional sub-agents filing reports
from across Britain, every one of them written in London to feed the deception. The Ger-
mans trusted Pujol so completely they awarded him the Iron Cross, and he remains one of
the few men decorated by both sides of that war. His greatest work came after the landings.
On the ninth of June, three days into Normandy, Pujol sent his handlers the message the
whole edifice had been built to deliver: that Normandy was the feint, a diversion to pull
the defenders south, and the real blow was still coming at the Pas-de-Calais under Patton.
Hitler believed his prize agent over the evidence of the beaches and held the Fifteenth Army,
a force of some twenty divisions, motionless at Calais waiting for an invasion that did not
exist, for the better part of seven weeks, while the Normandy beachhead that army could
have crushed grew strong enough to break out. The gradient was poisoned by a whole coun-
terfeit world of informants rather than a single forged letter, and the most powerful army in
the west sat out the decisive battle of the war guarding a coast no one was coming to attack.

The cut has a digital descendant, and it is one of the few practical defenses an ordinary
person has left against the standing ring. If a watcher builds its picture of you from the
signals you emit, you can corrupt the picture by emitting false ones, drowning the true signal
in manufactured noise. There are tools that do nothing but this, browser add-ons that click
every advertisement rather than none, so the profile built from your clicks means nothing;
decoy searches fired off alongside your real ones, so the pattern of your curiosity dissolves
into static; location spoofers that place you in a dozen cities at once. The principle is the
moth’s and Mincemeat’s exactly, scaled to the surveillance economy: a flood of plausible
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lies rather than the silence of the first cut, a behavioral surplus so polluted with the fake
that no honest prediction can be refined from it. The watcher’s gradient, the map of your
reachable set it means to sell or to act on, is poisoned at the source, and the ring it would
draw closes on a person who does not exist.

Three cuts, then, and only three, because a closing needs only three things and each cut
takes one of them away. Blind the sensing and the hunter cannot find the target to begin
the ring. Outrun the closing and the target opens new escape faster than the ring can shut.
Poison the gradient and the ring shuts at full strength on the wrong place. There is no fourth
requirement and so there is no fourth cut, and every escape this book has touched or ever
will resolves into one of these three, or into their combination, because nothing stops a
target from using more than one at once: the U-boats that went silent were attempting the
first cut, the convoys that zigzagged the second, the deceptions the third, and a target with
the wit and the means to braid all three is the hardest quarry there is. They are the complete
logic of escape, not a bag of tricks: the exhaustive answer to the question the cornered thing
asks, derived from the structure of the closing itself rather than from any catalogue of clever
dodges, a structure with three joints that can be broken at any of them.

One clarification keeps the count honest, because a sharp reader will already be reaching
for a fourth. What about turning the hunter’s own men against it, or an outside power that
rewrites the rules of the arena, or a rescue that arrives from beyond the ring, or a closer that
simply spends itself and gives up? Each of those is real, and each has appeared in this book:
the silver exchange changed its rules and broke a corner from above; a relief army marched
on Alesia to lift the siege from outside; an Arctic wolf pack worked a musk ox circle for
seven hours and then drifted off, beaten by its own exhaustion. None of them is a fourth cut,
because none of them is a thing the target does. They are ways a ring fails on its own, by
losing its agents, by an authority larger than the closer, by reinforcement from outside, by
the closer running out of will or time. The three cuts are the complete set of moves available
to the cornered thing itself, the entire repertoire of a target acting from inside the closing
with no help arriving and no rule about to change. When help does arrive, or the rules do
change, or the enforcers refuse, the ring may break for reasons the target never controlled,
and the wise target prays for exactly that even while it cuts. Two registers, then, kept apart
from here on: what a target can do, which is three things, and what can happen to a ring,
which is more, and which no target should count on.

And now the book has to say what the three cuts are for, because they are not an abstract
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exercise. The reachable set, the closing ring, the three ways to break it: all of it was built to
be used, and the place it most needs to be used is the one this book has been circling since
the wall at Alesia, the place where the ring is a government rather than a wolf or a market
or a detective, and the target is a whole people rather than a moose or a fugitive. A state
can run the whole operation against its own citizens. It can hunt them with its police, watch
them with its cameras, investigate them with its courts, and, worst of all, close on them
slowly, foreclosing the futures of a free people one freedom at a time until the set of things
a citizen may still safely do has shrunk to the size of a cell. That is the closing state, the
ring drawn by a regime around the people it rules, and it is the most consequential Synalosis
there is, because when it finishes there is nowhere left to run and no one left to run to. The
three cuts are how a people fights it. A population resists a hardening state exactly as the
moth resists the bat and the hare resists the fox: by going dark where the state watches, by
opening new ground faster than the state can close it, by feeding the state’s machinery the
wrong signal. The next chapter is about the closing state and the people who have broken
its ring, and it is the chapter where the geometry stops being a curiosity and becomes the
difference between a free life and a foreclosed one.
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The Closing State

Of all the rings in this book, the one a government draws around its own people is the one
the whole argument was built to help you see, because it is the slowest, the hardest to notice
while it happens, and the most complete when it finishes. A wolf closes on a moose in
minutes and you can watch the ring form. A siege closes on a city in weeks. The standing
ring of surveillance closes on a population over years. But a free people losing its freedom
to its own state can take a decade or a generation, foreclosed so gradually that no single
day looks like the day liberty died, and that slowness is the closing’s greatest strength rather
than a weakness. A ring that tightens too fast provokes the panic and the resistance that
might break it. A ring that tightens by an inch a year is a ring most of the people inside
it will rationalize, adapt to, and help draw, until the morning they discover the walls are at
their backs.

What the state forecloses is a reachable set made of freedoms, the set of things a citizen
may still safely do. The freedoms of a people carry no yardstick the way a moose’s ground
does, so the claim in this chapter rests on structure rather than on measurement, the same
foreclosure under converging pressure read in a material no one can count. In a free society
that set is enormous: you may say what you think, print what you like, gather with whom
you choose, worship or not, vote against the people in power, leave the country, sue the
government, and assume that none of it will cost you your liberty or your life. The closing
state removes these one at a time. First, perhaps, the press that criticizes is harassed, then
licensed, then owned. The judges who rule against the government are replaced with judges
who do not. An opposition party finds itself investigated, its leaders prosecuted, its rallies
banned. Protest that was legal becomes illegal; speech that was protected becomes a crime;
the open border becomes a wall that keeps citizens in. Each removal shrinks the set of safe
actions a little, and a citizen, finding one more door quietly locked, mostly does the rational

126



thing, which is to stop trying that door and go on living within the doors that remain. The
genius and the horror of the closing state is that the rational response to each individual
foreclosure is acceptance, and the sum of all those rational acceptances is a cell.

The clearest description of how this is done was given, with appalling candor, by the man
who did it to Hungary. After the SecondWorldWar the Hungarian Communist Party, which
had won only seventeen percent of the vote in a free election against a majority it could
not defeat at the ballot box, took the country anyway, and its leader Mátyás Rákosi later
explained the method in print as though describing a recipe. He called it salami tactics.
You do not try to swallow the opposition whole, because whole it can resist you; you slice
it, he said, thin slice after thin slice, demanding a little more each day, cutting away one piece
of the enemy at a time so that the rest, relieved not to be the piece taken, hesitate and do
nothing. The Communists branded the right wing of the opposition as fascists and pressured
the rest to expel them; then they did the same to the center; then to the independent-minded
left, until all that remained of a party that had beaten them by a landslide was a remnant
of collaborators. No single slice was worth a civil war to the people who kept their heads
down and survived it. The sum of the slices was a one-party state and a police apparatus
that would rule for forty years.

That is the closing state’s signature move, and the scholars who study how modern democ-
racies fail have given it a less culinary name, democratic backsliding, the erosion of a free
system by a thousand small and seemingly legal steps rather than by a coup in the night. The
students of the process, Levitsky and Ziblatt and the others who have mapped it, emphasize
the same thing the reachable set makes obvious: that there is usually no single bright line,
no one moment when the sirens should sound, because the closing is built precisely to avoid
such a moment. Each step is small enough to be defended as ordinary, technical, even rea-
sonable, an emergency measure here, a needed reform there, a regrettable but temporary
restriction somewhere else. The leader rarely announces that freedom is ending. He gov-
erns, mostly, through forms that still look legal, courts that still sit, elections that are still
held, while hollowing each one until it can no longer check him. By the time enough of
the doors are locked that the pattern is undeniable, the set of actions left for stopping the
closing has itself been foreclosed, the press that would have exposed it captured, the courts
that would have blocked it packed, the opposition that would have voted it down broken
into collaborators and exiles. The ring closes last around the tools a people would use to
break it.
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There is a particular cruelty in how the closing state uses the human capacity to adapt against
the human being. People are built to normalize, to treat whatever has been true for a while
as simply the way things are, and the slow ring exploits this without mercy. A freedom you
have not been able to exercise for five years stops feeling like a freedom you have lost and
starts feeling like a thing that was never quite available, and a population can be walked,
in this way, from liberty to its absence while at each step believing that things are more or
less normal. The foreclosure that matters most is the foreclosure of exit, the closing of the
last door, because as long as a citizen can leave, the state’s ring is not complete; there is
somewhere to run. So the hardening state, sooner or later, comes for the border, to keep its
own people in rather than enemies out, the wall and the exit visa and the confiscated passport
turning the whole country into the strip of ground between Caesar’s two rings where the
Mandubii starved, a space you cannot leave while the thing that traps you tightens. When a
government begins to make it hard for its own citizens to go, the ring is near its close, and
the reachable set of a free life has shrunk to the borders of a country that has become a kind
of prison.

The closing state has been broken, and when it has, it has broken by the same three cuts
that free any target from any ring. Its clearest case in living memory is the collapse of the
Soviet bloc in 1989, when a dozen regimes that had held their populations inside the ring
for forty years lost them inside a single year. The people who broke those rings had no
armies. They had a press the censor could not catch, a society the party could not foreclose,
a refusal that poisoned the lie the whole apparatus ran on, and in the end they had the one
thing a state cannot manufacture and can lose, the willingness of its own enforcers to close
the ring when ordered.

Start with the second cut, outrunning the closer, because the resistance in the East was built
on it. A regime’s ring on information depends on the censor staying ahead of the word,
holding the presses and the paper and the printing plants so that nothing it has not approved
can reach a reader. The answer was samizdat, the self-published underground page, typed
in carbon copies, run off on hidden duplicators, passed from hand to hand, a thing that
opened new readers faster than the secret police could find and shut the next clandestine
press. In Poland the underground that Solidarity sustained through the martial-law years
printed more than four hundred independent magazines in copies running to the millions, a
shadow literature of news and strike manuals and forbidden history the state never managed
to silence. Solidarity itself was the second cut written across an entire society. Founded in
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August 1980 at the Lenin Shipyard inGdańsk after the firing of a crane operator namedAnna
Walentynowicz pushed the workers into a strike, the union grew at its peak to ten million
members, a third of the working-age country, an independent world of unions and lectures
and libraries and masses that lived outside the party’s reach and could not be foreclosed
without foreclosing the nation. The regime tried. In December 1981 General Jaruzelski
declared martial law, outlawed the union, and arrested its leaders, and the ring closed hard.
It did not hold, because the thing it had closed on regenerated faster than the state could
keep cutting. The arrested men were replaced by activists who had slipped the sweep and,
in great numbers, by women, who ran the underground press and the clandestine structures
while their husbands and colleagues sat in prison. A ring that closes on a network and finds
it has grown a fresh center behind the captured one is a ring losing the race, and the Polish
state, after eight years of stalemate it could not break and an economy it could not repair,
finally did the thing no closing state wants to do. It opened the ring itself and sat down to
negotiate with what it had tried to crush.

The third cut, poisoning the gradient the closer follows, found its sharpest statement in the
work of a Czech playwright who would end the decade as his country’s president. Václav
Havel, in an essay written in 1978 while the regime that would later jail him still looked
permanent, named the engine a mature dictatorship runs on, the daily participation of mil-
lions in a lie none of them believes, a thing that holds the structure up more steadily than
force alone could. His example was a greengrocer who sets in his shop window, among the
onions and the carrots, a placard bearing the regime’s own slogan, Workers of the world,
unite. The grocer does not mean it, and no one who reads it imagines he means it, yet by
displaying it he signals that he will go along, and the sum of a million such signals is the
visible consent that lets the regime look invincible. Havel’s move, the one he called living
in truth, was to stop. Take the placard down. Refuse to say the thing you do not believe,
refuse to vote in the rigged ritual as though it were real, refuse to add your daily grain to
the mountain of pretended consent. One grocer’s empty window changes nothing by itself.
But the lie is the gradient the ring follows, the signal of submission the apparatus reads to
know it has won, and when enough people stop sending it the state finds itself closing on a
target it can no longer locate, a population that has quit pretending and so can no longer be
told apart from an opposition. To live in truth is to poison the false picture the state steers
by. Solidarity, one scholar observed, was at bottom a collective experience of exactly that,
ten million people declining together to live inside the official lie.
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The first cut, blinding the closer, and the breaking of the ring itself arrived together in
the autumn of 1989 in the streets of East Germany. For months the people of Leipzig had
gathered onMonday evenings at the Nikolaikirche, the Church of Saint Nicholas, for prayer
meetings that spilled into the square as candlelight marches, and through September and
October those marches swelled from hundreds into hundreds of thousands, a crowd holding
candles and one demand four words long: Wir sind das Volk, we are the people. The mass
itself blinded the apparatus that ruled them. A secret police built to find and isolate the single
dissident, to pick him out of a frightened and atomized population and make him vanish, is
helpless against a city that has all come into the square at once, because you cannot pick
off two hundred thousand people one at a time, and the informant set to watch his neighbor
reports nothing when the neighbor is marching beside him in the open. The Stasi’s entire
science of sensing rested on the isolation the crowd erased. What was left to the state was
the last tooth of the ring, the order to fire, and on the ninth of October in Leipzig, with
the troops deployed and the memory of Beijing four months old, the order did not come, or
came and went unobeyed. The enforcers would not close the ring on their own people. That
refusal belongs to the second register from the chapter on escape: the ring failing for loss of
the hands that close it, rather than breaking under any cut the crowd had made. Once that
was true the regime was finished, and everyone in the square understood it. A month later,
on the ninth of November, the Berlin Wall, the hardest ring ever drawn around a people,
was opened by the crowd pressing against it while the guards stepped back. That same year,
in Poland, the state that could not outrun Solidarity’s underground had already gone to a
round table in the spring, conceded partly free elections, and watched on the fourth of June
as Solidarity took ninety-nine of the hundred seats in the new Senate and every contested
seat it was permitted to fight for in the lower house. A ring that had held for two generations
came apart in twelve months.

That is the inspiring version, and to end the chapter there would be a lie, because the closing
state wins at least as often as it loses, and 1989 was rarer than it now looks. On the same day
that Poland voted Solidarity into its parliament, the fourth of June 1989, the government of
China was clearing Tiananmen Square with tanks and rifles, crushing a student movement
that had held the center of Beijing for weeks and guaranteeing that the Chinese Communist
Party would rule, unbroken, into the present. Two rings, two peoples pushing against them,
a single day, and one ring broke while the other held. The crowd’s courage was immense
in both squares; what differed was whether the men with the guns would use them, and in
Beijing they did. A ring holds exactly as long as its enforcers will close it, and a people’s
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three cuts, however brilliant, cannot on their own defeat a state whose soldiers will shoot
and whose patron will send tanks. Part of what freed Eastern Europe was a decision taken
in Moscow: in July 1989 Gorbachev told the governments of the bloc, in effect, that the
Soviet tanks which had crushed Hungary in 1956 and Prague in 1968 would not roll a third
time, that each country stood on its own. Remove that one fact and the Berlin crowd meets
the Beijing answer. The modern state holds another advantage the shipyard workers of the
last century never faced, the standing ring of total surveillance from the fourth movement,
the camera that knows every face and the network that knows every association, a sensing
apparatus the crowd can no longer so easily blind, because the state can now record everyone
in the square from the air and call on each of them later, one at a time.

So the lesson of the closing state runs in two directions at once. The ring around a free
people can be broken, by a press that outruns the censor, a society the party cannot foreclose,
a refusal to feed the lie, and a crowd the soldiers will not fire on. The same ring can hold for
forty years when the soldiers will fire, the patron will intervene, and the sensing has grown
too total to slip, which means the break is never promised and always paid for in a coin no
one can count in advance.

Which leaves the question this book has circled since its first page and must now meet head
on. Every movement so far has treated the closing as a mechanism, a geometry indifferent
to whether the thing inside the ring is a fleeing murderer or a free people, a wolf’s supper
or a tyrant’s prisoner. A state, though, closes rings for reasons, and some of those reasons
are ones any decent person would defend. The same operation that forecloses a dissident’s
last freedom also forecloses a killer’s last escape; the same surveillance that builds a police
state also finds the man assembling the bomb; the manhunt that runs down the innocent
runs down the guilty by the identical geometry. The machine cannot tell the difference. We
can, or we had better. We understand now how the ring closes. What the last movement
must settle is when it should close, and on whom, and who is permitted to draw it.
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The Right to Close

A book that teaches you to see a structure owes you, at the end, an account of what to do
about it, and the structure this book has taught is a blind one. The reachable set contracts
the same way whether the body inside it is a killer or a saint. The wolves’ geometry and
the secret police’s geometry and the dragnet’s geometry are one geometry, indifferent by
construction to the worth of what it closes on, and that indifference is the problem, because
a mechanism that will close on anyone is a mechanism that can be aimed at everyone. Every
movement so far has described the closing and held its judgment. The judgment can be
held no longer. The question under all of it, the one the geometry cannot answer because
the geometry does not know the answer exists, is this: when is it right to draw a ring around
a human being and tighten it until one future is left? Who may do it, to whom, and within
what limits? A civilization is in large part its answer to that question, and a civilization that
answers it carelessly builds, with the best mechanism it owns, the instrument of its own
tyranny.

Two easy answers present themselves, and both are wrong. The first is that closing is always
the crime, that any ring drawn around a person by force or by surveillance is an offense
against freedom, and that a decent society would draw none. This collapses on contact with
the predator. Theman assembling the bomb in the next apartment, the strangler choosing his
next victim, the regime massing on a border: each of these is itself a closing, a ring already
tightening on someone, and a society forbidden to close a ring of its own cannot stop any of
them. To refuse all closing is to hand the world to whoever closes anyway, which is always
the worst actor in it. The capacity to draw a ring around the murderer is the same capacity
that protects the murderer’s next target, and a people that surrenders it becomes prey. The
second easy answer is the mirror of the first: that closing is justified whenever it works, that
a ring which catches the guilty has proven its worth by catching them, and that effectiveness
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is its own warrant. This is the more dangerous error, because it is half true and feels like
realism. The trouble is that the most total closings are the most effective ones. A state
that watches every citizen every hour will in fact catch more criminals than a state bound
by warrants; a secret police unrestrained by courts will in fact break more plots than one
that must persuade a judge. If effectiveness justified the ring, the perfect surveillance state
would be the most justified government on earth, and the cell with the most certain capture
would be the model of justice. Effectiveness cannot be the test, because effectiveness is
exactly what makes the closing worth fearing.

If neither blanket refusal nor raw effectiveness will serve, the test has to lie somewhere else,
in the conditions that separate a ring a free person would consent to from one they would
resist to the death. The first of those conditions is the answer to a single question: why is this
particular person inside the ring? A just closing tightens on someone because of something
they have done, a chosen act that forfeited a specific freedom. The killer surrendered his
liberty to move among the unsuspecting at the moment he chose to kill; the embezzler
forfeited his claim to the accounts he looted; the man building the bomb put himself inside
the ring by reaching for the wire. In each case the ring answers to an act, and the person
could have stayed outside it by not committing the act, which means the closing, however
fearsome, is in a deep sense chosen by the one it closes on. The unjust closing tightens for
a different reason entirely. It closes on a person for what they are, or what they think, or
simply that they stand in the way of the one drawing the ring. The dissident foreclosed for
writing the truth, the minority surveilled for its blood, the rival prosecuted for being a rival:
none of them can step outside the ring by any act of will, because the ring answers to their
identity rather than their conduct, and identity can be neither repented nor undone. The first
hard line falls here. A ring that a person could have avoided by choosing differently may
be just. A ring that tightens on who someone is, that no innocence could have escaped, is
the mark of tyranny wearing the machinery of law. The geometry is identical in both. The
justice lives in the answer to why this body, and no other, was placed inside it.

Knowing why a person is inside the ring is not enough, because even a ring drawn on the
demonstrably guilty can be an instrument of tyranny if the wrong hand holds the cord. This
is the second condition, and it concerns power rather than desert. The authority to close
a ring around a human being and tighten it is the authority to end a life as that person
knew it, and an authority of that magnitude, placed in hands that answer to no one, will
not stay pointed at the guilty for long. The hand that can close on the murderer without
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asking anyone’s leave can close on the inconvenient by the same motion, and nothing in
the mechanism will stop it, because the mechanism, as we have seen all along, does not
know the difference between the two. So a free people does a strange and deliberate thing.
It builds friction into its own machinery of closing. It refuses to let the ring tighten on the
strength of one official’s certainty, and demands instead a warrant from a separate authority
before the search, a burden of proof before the verdict, an open trial where the closing must
justify itself in daylight, and a presumption that runs in the target’s favor until the case
against him is overwhelming. Every one of these devices makes the ring slower and worse
at catching the guilty, and that is their purpose. They are the institutional form of a choice
the jurist William Blackstone set down in the 1760s and that the common law took as its
spine: that it is better that ten guilty persons escape than that one innocent suffer. Read
as geometry, Blackstone’s maxim is a society agreeing to keep its inward ring deliberately
loose, to accept that some of the guilty will slip the net, in exchange for the assurance
that the net will rarely close on someone who did nothing. The tyrant inverts the maxim
exactly. He would rather crush a hundred innocents than let one enemy slip, because to him
the innocent crushed are a message rather than a cost, and the loose ring that protects the
innocent is exactly what he means to abolish. You can read the character of any closing
power in which way it runs this trade. The legitimate one keeps the ring loose enough that
the innocent almost always escape it, and pays for that looseness in guilty men who get
away. The tyrant draws it tight enough that no enemy escapes, and pays for that tightness
in innocent lives, and counts the price worth paying. Whoever holds the cord, watch which
of those two prices they are willing to pay, and you will know what they are.

A third condition follows from the first two, and it is the one the modern reader most needs,
because it concerns what happens when a legitimate closing gets the wrong person, as every
closing system eventually does. The ring must be proportionate and it must be reversible.
Proportionate means the force of the closing fits the act that justified it: you do not bring the
apparatus built for the murderer down on the jaywalker, and a society that closes its hardest
rings on its smallest offenders has lost the thread, because the size of the ring is meant to
answer to the size of what the target did. Reversible means that when the ring closes on
someone who did nothing, there is a way to open it again. This matters because the inward
ring of investigation, however careful, sometimes shades the last square wrong and convicts
a person who was elsewhere. For most of history that error was final; the ring, once shut,
stayed shut, and an innocent man’s only hope was a confession from the real culprit or a
mercy from the crown. Then the same molecule that lets the dragnet close to a single body
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let it run backward. The genetic evidence that can narrow a suspect pool to one person can
also, tested years later against a sample kept in an evidence locker, prove that the one person
a jury chose was not the source, and hundreds of convicted people have walked out of prison
on exactly that proof, the inward ring springing open long after everyone believed it sealed.
A closing power that builds such doors into its own rings, that keeps the evidence and hears
the appeal and lets the wrongly closed-upon back out, is a power that has accepted it can
be wrong. A closing power that builds no doors, that treats every verdict as final and every
conviction as proof of its own infallibility, has told you it would rather destroy an innocent
than admit a mistake, which is the tyrant’s preference written in the language of procedure.

These three conditions, desert and accountable power and reversible proportion, were
worked out across centuries by people whose closings were expensive. To watch a suspect
took officers and hours; to search a house took a warrant and a team; to close a ring on a
whole population took an army of informants the size of the Stasi, ninety thousand officers
and a nation of citizens turned against each other, and even that reached only a fraction of
the watched. The cost of closing was itself a protection, a natural brake, because a state that
must spend a fortune to watch one person will watch only the people it has real reason to
watch. That brake is now gone. The standing ring of the fourth movement, the surveillance
that runs on captured data and automatic recognition, has driven the cost of closing toward
zero, and a closing that costs nothing obeys none of the old limits, because all of them
depended on closing being dear. When the camera knows every face for free, the warrant
requirement becomes quaint, a rule about a scarcity that no longer exists. When the
network records every association by default, the state no longer needs a reason to watch
you in particular, because it is already watching everyone in general and can summon
your single thread the moment it acquires a reason, or a whim. This is the trap the criteria
were never built for. A ring drawn on the guilty, by an accountable hand, proportionate
and reversible, is a just closing. A ring drawn on everyone at once, held open and ready,
waiting only for a name to be dropped into it, has met none of those tests and yet breaks no
single one of them at the moment it is built, because at the moment it is built it has closed
on no one in particular. The danger of the total ring is that it postpones the injustice to
a later and quieter moment, the moment a government decides whose thread to pull, and
by then the ring is long since drawn and the pulling takes no warrant and no army, only a
query. A democracy can build this ring with the best of intentions, to catch terrorists and
find missing children, and then hand it intact to whoever wins the next election, including
a man who means to aim it at his enemies. The machine, as ever, does not know the
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difference, and the machine is now cheap enough to leave running on everyone forever.

Which brings the question to its last and hardest form, the one lying beneath all the others:
who is permitted to hold the cord at all. The answer the free societies reached, imperfectly
and against constant pressure, is that the people inside the ring must hold the cord on the
people who draw it. The watched must be able to watch the watchers, to know in broad
terms what closings are made in their name, to vote out the hand that draws them, and to
haul the secret ring into daylight when it oversteps. This is the deepest reason the closing
state is a horror and the lawful one is not, and the reason has nothing to do with how many
criminals each catches. The lawful closing runs in both directions: the state closes on the
suspect, and the public, through its courts and its press and its ballots and its leaks, closes
on the state, holding the closer to account for every ring it draws. The tyrant’s closing
runs one way only. He watches and cannot be watched; he closes and cannot be closed
upon; he draws his ring around whomever he likes and suffers no ring to be drawn around
himself. A society stays free for exactly as long as the cord runs both ways, as long as the
watchers can themselves be watched and the closers can themselves be called to account,
and it slides toward tyranny at the precise rate the cord becomes one-directional, the state
seeing everything while showing nothing, closing on all while answering to none. That
reciprocity, and not any feature of the machinery, is the line. The same camera and the
same database and the same dragnet can serve a free people or enslave it, and which one it
does depends entirely on whether the people it watches keep the power to turn it around.

There is an image that holds all of it, and it is not an image of a ring breaking, because
the ring in it did not break. On the morning of the fifth of June, 1989, the day after the
army cleared Tiananmen Square with gunfire and armor and killed an uncounted number
of Beijing’s people, a column of tanks rolled east down the Avenue of Eternal Peace, the
work of the closing all but finished, the square emptied, the movement crushed, the state’s
ring shut on more than a billion people for another generation. A single man in a white shirt
and dark trousers, carrying two shopping bags as though he had stepped out for groceries,
walked into the road and stood in front of the lead tank. The tank stopped. It swung right to
go around him and he stepped left to hold its path; it swung back and hematched it again; and
for a moment the most powerful instrument of closing on earth, a machine built precisely to
make a human being’s choices count for nothing, sat motionless on a wide avenue because
one human being had set his body in the single square it wanted and declined to move. He
climbed onto the hull and spoke to the men inside, then climbed down. Others pulled him
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into the crowd, and no one knows his name or whether he is still alive, and the tanks went
on, because the ring did not break. That is the point, and it is why the image belongs at
the end of this book and not in the chapter on escape. The man did not stop the tanks. The
closing won that day and went on winning for decades. What he proved, in the five minutes
the world watched through a long lens from a hotel window, is the one thing the geometry
cannot finally foreclose: that inside every reachable set, however far it has been contracted,
however near to a single point the rings have driven it, there sits a self that can still choose
what to do in the last square left to it, and that self is the irreducible remainder the closing
can crush but cannot convert. Every ring this book has traced, the wolf’s and the siege’s
and the dragnet’s and the watching state’s, is an engine for stripping a target of its futures
one by one. The man on the avenue is the answer to all of them, the proof that the final
future, the choice of who to be while the ring closes, is the one arc no closer can erase from
the outside, that a person can be foreclosed to a single point and still, standing on that point
with the engine idling in his face, own it entirely. The reachable set can be reduced to one.
What that one contains is still, and will always be, the prisoner’s to decide. Draw your rings,
the man on the avenue says to every power that ever closed one. You may take every future
I have except the last, and the last was never yours to take.
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what a closing computed to its floor looks like.

The final chapters, on the hardening state and the right to close, owe their argument to
Steven Levitsky and Daniel Ziblatt, and behind them to the long line of thinkers, reaching
back to Blackstone, who insisted that the power to close a ring on a human being must
answer to something outside itself. Older than any of them is the debt to Caesar’s engineers
at Alesia, and to the people they starved between the walls, who have waited two thousand
years for someone to count them.

Every error in carrying this work across the walls between these fields is mine. The credit
for whatever stands belongs to the people named here, and to the many more found in the
sources that follow.
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Glossary

Synalosis. The subject of this book: the contraction of a target’s reachable set toward a
single point by agents, constraints, or processes converging on it from many directions at
once. That closingmay be commanded, as Caesar’s was at Alesia; locally coordinated under
no commander, as a wolf pack’s is; accidental, assembled by a crowd that intends nothing;
or self-inflicted, drawn by the target on itself. Coined in English fromGreek elements rather
than recovered from an ancient lexicon, the word is built from halōsis, the capture or fall
of a city, and syn, together: a capturing-together.

Halōsis. Greek for the taking, the capture, the fall of a besieged city. The Greeks spoke of
the halōsis of Troy, and Greek kept the same word for the fall of Constantinople in 1453.
In this book, the end state of the operation, the moment the reachable set has been driven
to one.

Bivallation (the double ring). The building of two ramparts around a besieged enemy: an
inner wall that faces the trapped target and holds it in, and an outer wall that faces the open
country and keeps any rescue out. From the Latin vallum, rampart, and bi, two. Caesar’s
two walls at Alesia in 52 BCE are the model, and almost every closing in this book turns
out to have that second wall.

Reachable set. A term from the mathematics of pursuit. The collection of every future a
target can still reach: every place an animal could run to, every route a message could still
travel, every town a fugitive could still hide in, every account the evidence still permits,
every move a position still allows. The one quantity this book tracks across all its materials.
A closing is the contraction of this set toward a single point.

Differential game. The branch of mathematics, founded by Rufus Isaacs at RAND in the
1950s and 1960s, that studies two parties choosing their moves in continuous time, one
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working to close a gap and one working to keep it open. It is the formal grammar of pursuit,
and the source of the reachable set.

The four faces. The four directions the one operation can run: the forward ring, attack,
the hunt; the reverse ring, defense, the closing of the closer; the standing ring, surveillance,
the watch held still with every bearing occupied but no blow yet struck; the inward ring,
investigation, the closing of accounts until one truth is the only survivor.

The accidental ring. A closing with no closer. A reachable set driven toward zero by
a process that no one is running and no one intends, the ring assembling itself out of the
uncoordinated actions of a crowd that may not know it is a crowd. The flash crash, the fatal
crowd crush, the bank run, the wildfire.

The three cuts. The three ways a target escapes a closing, since fighting the closer’s body
never works. Blind the sensor: deny the closer the information it steers by. Outrun the
closer: keep your reachable set so wide that no arrangement of agents can shut it. Poison
the gradient: feed the closer a false signal so the ring tightens with full force onto empty
ground.

Percolation threshold. The point at which a connected network, losing nodes one by one,
breaks apart all at once into disconnected islands. A concept from physics. In this book,
the moment a reachable set collapses suddenly rather than by degrees, and the hinge of both
network defense and herd immunity.

Zugzwang. A term from chess. A position in which a player would rather not move at all,
because every available movemakes the position worse. The pure experience of a reachable
set whose every remaining future is a losing one.

Clonal selection. The mechanism, described by Frank Macfarlane Burnet in 1957, by
which the immune system closes on an invader. The body holds a vast standing library
of immune cells, each carrying a random receptor, and the invader selects the few that hap-
pen to fit, which then multiply until they flood the body. A reachable set of a hundred
billion shapes contracted, within days, to the lineage of a single cell.

Basic reproduction number (R-nought). The average number of new infections each
case of a contagious disease produces in a population with no immunity. Above one, the
pathogen’s reachable set grows; the herd-immunity threshold, oneminus one over R-nought
in the simplest model, is the share of a population that must be immune for the spread to
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collapse.

Ring vaccination. The strategy that drove smallpox off the earth. Rather than vaccinate
an entire population, find each case, isolate it, and vaccinate the ring of contacts around it,
sealing the pathogen’s reachable set before it can expand.

Allee effect. The threshold below which a thinned population can no longer sustain itself,
even with survivors remaining, because the species needs numbers to breed, feed, or defend.
The effect that finished the passenger pigeon once its flocks fell past a certain size.

Extinction vortex. The downward spiral of a small population, in which low numbers,
inbreeding, and bad luck compound on one another and drive a species’ reachable set to
zero under its own momentum.

Shifting baseline. The tendency of each generation to take the depleted world it was born
into as the normal one, so that slow losses go unmeasured. Named by Daniel Pauly. The
reason a closing slower than memory does not feel like a closing.

Netwar. The term coined by John Arquilla and David Ronfeldt for conflict waged by dis-
tributed, leaderless networks rather than by hierarchies. In this book, one instance of the
reverse ring, the swarm that closes on a hierarchy from every side at once.

Salami tactics. The method of dismantling an opponent, or a democracy, one thin slice at
a time, each slice too small to provoke a stand, until nothing is left to defend. Named for
the postwar Communist takeover of Hungary. The closing state’s preferred speed.

Incentive-sensitization. The account of addiction developed by Kent Berridge and Terry
Robinson, in which the brain’s wanting system grows more sensitive to a drug’s cues even
as the pleasure of the drug fades, so the target is driven harder toward a reward it no longer
enjoys. The engine of the self-siege, in which the closer and the target share a skull.

Geographic profiling. The investigative method developed by D. Kim Rossmo, which
works backward from the scattered locations of a linked series of crimes to the region where
the offender most likely lives, closing the inward ring on a map.

Endgame tablebase. A database that has solved every possible position with a small num-
ber of chess pieces, storing the exact outcome and the perfect move for each. A reachable
set computed all the way to its floor, the closing made flawless.
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Appendix: The Single Shape, Side by Side

Every chapter of this book traced one operation through a different material. The table
below sets them side by side under the same four headings, so the repeating skeleton stands
in a single frame. Its third column names who or what draws the ring and which kind of
coordination produces it: commanded by a directing mind, locally coordinated by agents
following a shared rule with no commander, accidental with no closer at all, or self-inflicted,
drawn by the target on itself. The last column gives the way out, marking whether the
break is one of the three cuts a target can make from inside the closing, blinding the sensor,
outrunning the closer, or poisoning the gradient, or instead belongs to the separate register
of things that happen to a ring from beyond the target’s power.

Domain Reachable set Closer, and coordination How the ring breaks

Siege (Alesia) Exits a trapped army still
holds: relief, breakout,
endurance

Commanded: a besieging
army builds a double ring

Relief from outside, or
the besieger’s own
starvation (failure
register)

The hunt (wolf and
moose)

Ground the prey can still
cross, the fan of escape

Locally coordinated: a
pack on two rules, no
commander

Keep the set wide and
outrun the pack (cut 2)

Defense (the reverse
ring)

The hunter’s own
options: surprise and
approach

Locally coordinated: the
prey massed and facing
out

Fails against a foe it
cannot deny, the rifle

Surveillance (the
standing ring)

A population’s private
futures, its movements
and ties

Commanded: a state or a
firm mapping captured
data

Go dark, deny the
watcher its signal (cut 1)
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Domain Reachable set Closer, and coordination How the ring breaks

The case (the inward
ring)

Accounts the evidence
still allows; places a
fugitive could be

Commanded:
investigators narrowing
it clue by clue

Poison the gradient with
a false trail (cut 3); later
evidence can reopen it

The network (a web of
routes)

Every path a message
could still take

Commanded: an attacker
knocking out nodes

Spread the routes, reroute
around each loss (cut 2)

The accidental ring
(crowd, market crash)

Room to move, or a fair
price

Accidental: a crowd each
saving itself, no closer

Interrupt the loop: a
circuit breaker, a
redesigned space (failure
register)

Fire (the mindless closer) Unburnt ground and fuel
a fire has not yet reached

Accidental: chemistry
walking, heat finding fuel

Cut its fuel, a firebreak
or a burned patch ahead
(failure register)

The immune ring (body
on a pathogen)

Which of a billion
antibody shapes is the
answer

Locally coordinated:
cells on a local rule, no
commander

The pathogen drifts (cut
2), hides (cut 1), or
mimics (cut 3)

Extinction (the last ring) A lineage’s futures:
range, food, mates,
generations

Accidental: many
pressures converging,
none intending it

Hold the range open
before the threshold
(conservation); past zero,
no inverse

Addiction (the self-siege) A person’s choices,
narrowing toward one
craving

Self-inflicted: the ring
the target draws on itself

The cuts turned on a
closer that is the self, the
hardest of all

The cornered market
(monopoly)

Sellers a buyer can still
reach; an industry’s
competition

Commanded: a cornerer
or monopolist
foreclosing rivals

The state’s antitrust
counter-ring, from
outside (failure register)

The feed (the ring on
attention)

What a mind sees, and
beneath it, what it comes
to want

Commanded: a
recommender serving a
stranger’s profit

The three cuts, turned on
a closer that shapes your
wants

The game (chess,
zugzwang)

Positions still reachable
on the board

Commanded: an
opponent with perfect
information

No escape in a lost
position; perfect
information seals all
three cuts

The closing state (a
regime on its people)

A people’s freedoms:
speech, press, assembly,
the vote, exit

Commanded: a regime
foreclosing one freedom
at a time

The three cuts, and the
enforcers’ refusal to
close the ring (failure
register)
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A Note on Sources

This book carries no footnotes and no numbered notes in its pages, by design. It was written
to be read straight through, as one argument moving across many materials, and a page
broken every few lines by a raised number reads as a different kind of book than the one
I meant to write. Every source sits in plain view, gathered chapter by chapter, so that any
claim in the text can be traced to the work behind it.

The sources below are the spine of each chapter, the books and papers and records on which
the argument rests. They are not exhaustive. Where a chapter turns on a recent event, a mar-
ket crash, a crowd disaster, a bank failure, the account draws on the official investigations
and the contemporary reporting of the time, and the major documents are named. Where
a chapter turns on a body of science, the foundational work is listed, and the reader who
wants the current state of a contested question, the cooperative intent of wolves or the reality
of filter bubbles among them, will find the honest disagreement acknowledged in the text
itself.

I have made every effort to represent each source accurately and to take no scholar’s finding
further than the scholar took it. The reader is encouraged to go to the originals, which are,
in every case, richer than the use I have made of them.
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Sources by Chapter

The Double Ring. Julius Caesar, The Gallic War (Commentarii de Bello Gallico), Book
VII, on the siege of Alesia. Plutarch, Life of Caesar. For the campaign and its engineering,
the standard military histories of Caesar’s Gallic wars.

The Shape. Rufus Isaacs,Differential Games (JohnWiley & Sons, 1965), the founding text
of the field and the source of the reachable set. On the 1854 cholera outbreak, John Snow,
On the Mode of Communication of Cholera (1855), and Steven Johnson, The Ghost Map
(2006). On percolation, S. R. Broadbent and J. M. Hammersley, “Percolation processes”
(1957), and Dietrich Stauffer and Amnon Aharony, Introduction to Percolation Theory.

The Forward Ring. On wolves, L. David Mech, The Wolf: The Ecology and Behavior
of an Endangered Species (1970), and L. David Mech and Luigi Boitani, eds., Wolves:
Behavior, Ecology, and Conservation (2003). On the leaderless-hunt simulation, C. Muro,
R. Escobedo, L. Spector, and R. P. Coppinger, “Wolf-pack (Canis lupus) hunting strategies
emerge from simple rules in computational simulations,” Behavioural Processes (2011).
On the U-boat campaign and pack tactics, Karl Dönitz, Memoirs: Ten Years and Twenty
Days, trans. R. H. Stevens (1959; German original Zehn Jahre und zwanzig Tage, 1958),
and the standard histories of the Battle of the Atlantic.

The Reverse Ring. On defensive formations and mobbing behavior, the standard etho-
logical literature on musk oxen and on small-bird mobbing of raptors. On networked con-
flict, John Arquilla and David Ronfeldt, eds., Networks and Netwars: The Future of Terror,
Crime, andMilitancy (RAND, 2001), and their earlier The Advent of Netwar (RAND, 1996).

The Standing Ring. Jeremy Bentham, Panopticon; or, the Inspection-House (1791).
Michel Foucault, Discipline and Punish: The Birth of the Prison (1975; English translation
1977). Shoshana Zuboff, The Age of Surveillance Capitalism (2019). On the Stasi, Anna
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Funder, Stasiland (2003), and the published histories of the Ministry for State Security.
General Michael Hayden’s remark on metadata is from his public remarks at a Johns
Hopkins debate in 2014.

The Inward Ring. D. Kim Rossmo, Geographic Profiling (2000). On the 2002 Beltway
sniper case, the contemporary investigative record and subsequent published accounts.

The Accidental Ring. On the May 6, 2010 flash crash, the joint report of the Commod-
ity Futures Trading Commission and the Securities and Exchange Commission, Findings
Regarding the Market Events of May 6, 2010 (2010), and the subsequent record of the
Navinder Sarao case. On the October 29, 2022 Itaewon crowd crush, the official inquiries
and contemporary reporting. On bank runs, Douglas W. Diamond and Philip H. Dybvig,
“Bank Runs, Deposit Insurance, and Liquidity,” Journal of Political Economy (1983), and
the documented record of the 2023 failure of Silicon Valley Bank.

The Fire. Norman Maclean, Young Men and Fire (University of Chicago Press, 1992), on
the Mann Gulch fire of 1949. On fire behavior, the fire triangle, spotting, blow-up, and the
suppression paradox, the standard wildland fire science and fire ecology literature.

The Living Ring. F. M. Burnet, “A modification of Jerne’s theory of antibody production
using the concept of clonal selection,” Australian Journal of Science (1957), and Burnet,
The Clonal Selection Theory of Acquired Immunity (1959). On the basic reproduction num-
ber and the herd-immunity threshold, the standard epidemiological literature. On smallpox
eradication and ring vaccination, William H. Foege, House on Fire: The Fight to Eradi-
cate Smallpox (2011), and Frank Fenner et al., Smallpox and Its Eradication (World Health
Organization, 1988). The last natural case, Ali Maow Maalin, and the 1978 Birmingham
laboratory escape that killed Janet Parker, the disease’s last death, are documented in the
eradication record and in Mark Pallen, The Last Days of Smallpox: Tragedy in Birmingham
(2018).

The Last Ring. On the passenger pigeon, A. W. Schorger, The Passenger Pigeon: Its
Natural History and Extinction (1955), and Joel Greenberg, A Feathered River Across the
Sky: The Passenger Pigeon’s Flight to Extinction (2014); John James Audubon’s account of
the 1813 flight survives in his Ornithological Biography (1831). On small-population pro-
cesses, M. E. Gilpin and M. E. Soulé, “Minimum viable populations: processes of species
extinction” (1986). On the shifting baseline, Daniel Pauly, “Anecdotes and the shifting
baseline syndrome of fisheries,” Trends in Ecology & Evolution (1995). On the recovery
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of the California condor, the published record of the condor program.

The Self-Siege. T. E. Robinson and K. C. Berridge, “The neural basis of drug craving: an
incentive-sensitization theory of addiction,” Brain Research Reviews (1993), and the later
development of that theory by the same authors.

The Cornered Market. On the Hunt brothers and the silver corner of 1979 and 1980, the
contemporary financial record and subsequent histories. On Standard Oil, John D. Rocke-
feller, and the 1911 antitrust breakup, Ron Chernow, Titan: The Life of John D. Rockefeller,
Sr. (1998).

The Feed. Herbert A. Simon, “Designing Organizations for an Information-Rich World,”
inComputers, Communications, and the Public Interest (1971), the source of the economics
of attention. Eli Pariser, The Filter Bubble: What the Internet Is Hiding from You (2011).
The contested empirical literature on personalization and filter bubbles is acknowledged in
the chapter.

The Game. Ernst Zermelo, “Über eine Anwendung der Mengenlehre auf die Theorie des
Schachspiels” (1913), the paper that began the theory; on what Zermelo actually proved
and the later completion of the result by Dénes König (1927) and László Kalmár (1928),
Ulrich Schwalbe and PaulWalker, “Zermelo and the EarlyHistory ofGameTheory,”Games
and Economic Behavior (2001). Jonathan Schaeffer et al., “Checkers Is Solved,” Science
(2007). On endgame tablebases and the mate-in-549 position, the Lomonosov seven-piece
tablebases (Moscow State University, 2012) and the analyses of Guy Haworth.

The Three Cuts. On a moth’s jamming of bat echolocation, A. J. Corcoran, J. R. Barber,
and W. E. Conner, “Tiger Moth Jams Bat Sonar,” Science (2009). On the deception op-
erations of the Second World War, Ben Macintyre, Operation Mincemeat (2010), and the
histories of Operation Fortitude and the D-Day deception.

The Closing State and The Right to Close. Steven Levitsky and Daniel Ziblatt, How
Democracies Die (2018). On salami tactics and the postwar takeover of Hungary, the his-
tories of the period. For the events of 1989, from Solidarity through Leipzig to the fall of
the Berlin Wall, and the same year in Beijing, the published record. On the principle that
the power to punish must answer to a standard outside itself, William Blackstone, Commen-
taries on the Laws of England (1765 to 1769), and the long tradition that carries his ratio
forward.
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Questions for Discussion

1. The book claims that the wolf hunt, the police dragnet, the dying hypothesis, and the
hardening state are one operation in different materials, and that this is a discovery
rather than a clever resemblance. The opening offers a test: measure the reachable
set in each, and see whether the same quantity contracts. Did that falsifiable test
persuade you? Where is the claim strongest, and where does it strain hardest?

2. Synalosis insists that the closing needs no closer. Wolves with no leader, markets
with no villain, crowds with no plan can all drive a reachable set to zero. When no
one is running the closing, who, if anyone, can be held responsible for what it does?

3. The book celebrates one closing without reservation, the eradication of smallpox, and
mourns another of the identical shape, the extinction of the passenger pigeon. If the
geometry is the same in both, what exactly are we judging when we call one a triumph
and the other a crime?

4. The Right to Close proposes three tests for a just closing: that the target deserve it,
that an accountable hand hold the cord, and that the closing be proportionate and,
where possible, reversible. Apply those tests to a case the book does not take up, a
sanctions regime, a content-moderation system, a custody decision. Do they hold?

5. The chapter on surveillance argues that the modern standing ring is more total than the
Stasi’s because the watched build it themselves and carry it willingly in their pockets.
Is a ring chosen for its convenience still a ring? What would refusing it actually cost
you?

6. The book treats addiction as a siege in which the closer and the target are the same
person. Does that framing clarify the problem, or does it risk excusing the choices a
person still makes inside the ring?
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7. The three cuts are offered as the only ways out of any closing. Think of a closing in
your own field, or your own life, that none of the three would break. What does its
existence say about the theory?

8. The chapter on the feed openly concedes that the evidence for filter bubbles is con-
tested. How should a reader weigh an argument that volunteers its own weakest ev-
idence? Does that honesty make the book more trustworthy, or does it hand a critic
the opening?

9. The book ends on the man standing in front of the tanks, and it grants plainly that the
closing won that day and went on winning for decades. Is the irreducible remainder it
points to, the self that can still choose in the last square, a real freedom or a consoling
fiction?

10. At bottom, synalosis is a wager that knowing the shape of a thing helps you fight it.
Having read the book, are you better able to recognize a ring being drawn around you,
or around someone else, while there is still time to break it? And who do you most
want, and least want, to understand this geometry?
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