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For Paul and Christine,

my parents,

who made room

for me to be who I am.



Abstract
A robot with a headlamp explores a vast dark building. It maps what its
beam illuminates, measures distances, catalogs surfaces. Its maps are ac-
curate. But the robot cannot see what lies outside the cone of its headlamp,
and if it is sophisticated enough to reflect on its situation, it may make a
fatal error: it may conclude that the illuminated patch is the building. That
what its beam shows is all there is.

This book argues that this error, which I call the instrument-phenomenon
error, recurs throughout the history of science and shapes the present mo-
ment in ways we have not yet reckoned with. Darwin’s beam illuminated
adaptation, and extrapolationism mistook that cone for the whole of evo-
lutionary history. Standardized laboratory mice, selected for reproduc-
tive fitness rather than for resemblance to their wild counterparts, became
“super-mice” whose outputs the biomedical community has mistaken for
mammalian biology itself. Wigner’s “unreasonable effectiveness of mathe-
matics” dissolves once one recognizes that we named as physics the phe-
nomena amenable to mathematical description, and set the rest outside the
beam. Noether’s elegance describes a framework, not a universe. In each
case, the instrument is powerful, the cone of light is bright, and the mistake
is forgetting that the instrument limits what can be seen.

The book turns this lens on large language models, which I argue are
best understood as instruments that resolve cognitive structure already de-
posited in natural language by a hundred thousand years of human thought,
rather than as creative systems that generate cognition from scale alone.
Controlled cross-linguistic experiments at matched architecture show that
the choice of training language dominates training efficiency by more than
an order of magnitude, a result inconsistent with the universal scaling hy-
pothesis and consistent with the instrument view. Mathematics, science,
and artificial intelligence are all lamps. Each reveals what its design per-
mits and obscures what its design excludes. The regularity they achieve is
always purchased at the price of generality. To mistake the cone for the
building is to misunderstand what we are doing when we do science at all.



The book closeswithwhat the beam cannot reach: the dark that exceeds ev-
ery framework, the Gödelian shadow that formal systems cast upon them-
selves, and the thinning of certainty at the edges of human knowledge. The
argument is not that science is untrustworthy but that its authority has a
shape, and that the shape is the cone.
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Author’s Note
This book arrived in passes. Each pass began as an attempt to think
through a single question and discovered, by the end, that the question
opened onto the next. I have preserved that structure rather than flatten-
ing it into chapters, because the experience of following the argument as
it unfolds is part of what the book is trying to teach. The reader is invited
to walk alongside the robot as its beam moves through the building, and
to notice, as the robot cannot, what lies just beyond the edge of the light.

The empirical arguments in Pass 5 and Pass 7 draw on my own research
on cross-linguistic training dynamics in language models, some of which is
separately published (Wasserman 2026a, 2026b) and some of which is in
preparation. The philosophical arguments draw on Wigner, Kuhn, Gödel,
Julian Jaynes (whose spotlight of consciousness is the direct ancestor of
the robot’s headlamp), David Berlinski (whose refusal to be intimidated
by the Darwinian consensus made room for mine), and on many scientists
whose work pointed toward the cone long before I gave it a name. Where
I have reconstructed a scientific result or a historical episode, I have tried
to be accurate to the substance while allowing myself the kind of narrative
compression that a book of this length requires. Readers wanting full tech-
nical treatment of any empirical claim are referred to the research papers
cited in the text.

No part of this book was written to persuade anyone of anything beyond
the proposition that our instruments have limits and that those limits are
the important thing to understand. If the reader finishes the book more
willing to notice the edge of their own beam, the book has done its work.
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Preface

I was eight years old when I read The Teachings of Don Juan. The book
presents itself as anthropology; it is in fact a work of fiction (Castaneda’s
claims to fieldwork were exposed as fabrication during the decades after
publication, and Don Juan likely never existed as a real person). Fiction
has been an instrument of philosophical and spiritual insight at least since
Voltaire and Dostoevsky, and the boy I was understood, without needing
the framing, that what he had encounteredwas an instrument that revealed
something real, regardless of the genre the cover claimed.

What stayed with me was an idea the book carried, whatever its prove-
nance: that the knownworldwas an island, and that surrounding the island
was a vast dark ocean the mind could not name but could still, somehow,
notice. The book called this ocean the nagual, a word that reaches back into
Mesoamerican thought independent of Castaneda’s framing. The sentence
that stayed with me was: “The nagual is the part of us for which there is
no description.”

I have been thinking about that sentence for fifty-seven years.

I never naively believed Castaneda’s account. I chose to adopt the transcen-
dent truth I found in it: that there is a way to live true to oneself, that treats
one’s eventual death as a friend and a coach rather than an enemy, and that
earns its freedom by confronting what most people refuse to confront. I
tried to live up to Castaneda’s definition of a warrior: someone who does
not lie to himself about what is there.
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This book is what happens when someone tries to live that way and also,
by profession, examines systems for a living. The two disciplines keep
arriving at the same observation from different doors. Every system has
an edge. Every instrument has a limit. The real question is never what lies
inside the illuminated region. It is what we do when we reach the place
where the light runs out.

I have no degree. I barely finished high school. I have no appointment at
any institution, no supervisor who ever told me the work was worth doing,
no peer group inside the apparatus that usually confers legitimacy on ideas
like these. I have only the work itself, which I kept doing because at some
point it stopped being optional. The question the work answers was the
question the boy could not stop asking. The answer is a book I could not
stop writing.

I am sixty-five. The decades have been spent in a kind of silence most
researchers do not have to endure. I worked anyway.

This book is the distillation. I am putting it out now because I have run out
of reasons to wait, and because the warrior does not get to keep waiting
for the right conditions to do what must be done.

Death is a friend. The friend is patient, but not infinite.

Now let me tell you about Richard Dawkins, and the day he tried to leave
the room.
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Pass 1: The Retreat

Opening Scene: The Guardian Flees
Richard Dawkins is the most famous living evolutionary biologist. He is
the man who gave us “the selfish gene,” and insists that we are “lumbering
robots” programmed by our genes. He is a famous “new atheist” who has
mocked religious explanations of human behavior for decades. In 2018, he
sat on stage across from evolutionary biologist Bret Weinstein for a paid
public event in Chicago.

In under half an hour, he tried to leave, bursting out:

“I think we have run out of time haven’t we!”

They had not run out of time. Weinstein had simply followed Dawkins’s
own theory where it led.

He had proposed that genocidal impulses could have an evolutionary expla-
nation. If beaver dams are expressions of beaver genes, why not wars as ex-
pressions of human genes? Genocides as extended phenotypes. Dawkins’s
own concept, applied to behavior that Dawkins found morally reprehensi-
ble.

Then the man who built his career on the proposition that genes explain
all behavior instantly discovered free will the moment his theory produced
an implication he could not face. He was ready to sacrifice the explanatory
powers of his entire life’s work just to stop the wheels his own theory had
set in motion.

Dawkins built a road, but tried to blow it up when someone actually drove
it to the destination.

The Enacted Belief
What I took away from watching that exchange was not that Dawkins is a
coward (though perhaps he is) but something more interesting: Dawkins,
in many ways the father of modern Darwinism, has an innate sense that
there are some boundaries past which Darwinism may not apply.
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But those boundaries are not derived from Darwinism. They’re imported
from somewhere else. He enacts a belief he cannot articulate: that human
affairs are somehow exempt from the theory he claims explains everything.

The stated belief: genes determine behavior, we are lumbering robots, the
universe has “precisely the properties we should expect if there is, at bot-
tom, no design, no purpose, no evil, no good, nothing but blind, pitiless
indifference.”

The enacted belief: no evil, no good… but not that. Not genocide as adap-
tive strategy. Not the implications that make polite society uncomfortable.
Nazis were evil.

The gap between stated and enacted belief is the signature of something
other than science. It is the signature of fear. The theory led somewhere
Dawkins could not bear to look.

The price came due. He chose not to pay.

The Super-Mice Illusion
The Dawkins-Weinstein moment was retreat under pressure. A man who
glimpsed where his theory led and changed the subject. BretWeinstein is a
different sort of scientist. His willingness to follow an argument wherever
it leads, the trait that made Dawkins reach for his coat, once ledWeinstein
to notice something else. Something that caused the entire field to turn its
back on him.

Standardized laboratory mice are the workhorse of biomedical research.
Hundreds of millions are used each year to test drugs, study diseases, and
probe the mechanisms of aging, cancer, and regeneration. The results
shapemedical practice, guide pharmaceutical development, and inform our
understanding of mammalian biology. The instrument is powerful and in-
dispensable.

Yet it is also distorted in ways the community has been slow to acknowl-
edge.

Telomeres are protective caps at the ends of chromosomes. Their length in-
fluences both tissue repair and cancer risk. Longer telomeres allow more
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cell divisions before senescence, enhancing regenerative capacity but in-
creasing the chance of uncontrolled proliferation. Shorter telomeres do
the opposite: they limit cancer risk at the cost of faster aging. This is na-
ture’s bargain. Longer life comes at a price. Everything comes at a price.

Wild mice have relatively short telomeres, consistent with their short nat-
ural lifespans and the evolutionary pressure to suppress cancer before re-
production is complete. Laboratory mice, by contrast, have unusually long
telomeres, in some strains among the longest known in mammals.

This is not a natural trait. It is an artifact of breeding protocols. Lab mice
are typically bred young and retired after producing a few litters. Animals
that reproduce early and prolifically are favored. Those that develop late-
life cancers are never selected against because they never live long enough
for cancer to matter. Over generations, selection relaxes on cancer sup-
pression and intensifies on rapid growth and repair. Longer telomeres are
the result.

The consequence is a model organism with enhanced regenerative pow-
ers: “super-mice” in key respects. Wounds heal faster, tissues repair more
readily, age-related decline is delayed compared to wild-type expectations.
Many experimental results reflect this artifact as much as they reflect gen-
eral mammalian biology.

A drug that is safe in a super-mouse may not be safe in you. The regener-
ative powers that let the lab animal shrug off damage are not yours. Their
tissues heal. Yours scar. What the instrument registers as safe in the lab
may reach the clinic and kill people.

Admitting the artifact at scale would call into question vast bodies of
published work. So workarounds have been developed, and the standard-
ized super-mouse remains the default instrument. This is normal science
protecting its paradigm: adding refinements rather than upsetting the
paradigm itself.

It is just one example among many of a deeper pattern: the mice are an
instrument, yet we treat their outputs as reality itself, as truth, as proof.
The instrument projects a cone of light that is bright and consistent, but
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it illuminates a distorted slice. We have mistaken that slice for the full
phenomenon.

The gap between stated and enacted belief again. We say the mice model
human biology. We act as though decades of selection pressure haven’t
fundamentally altered what we’re measuring.

Naming the Pattern
Dawkins is not an isolated case. The super-mice are not an isolated case.
They are specimens.

The pattern is this: a theory achieves success within a limited domain. The
success is real. Within that domain, the predictions work, the mathematics
is elegant, the explanations are satisfying. And then, imperceptibly, the
domain becomes invisible. The theory is assumed to extend everywhere.

In evolutionary biology, this has a name: extrapolationism.

Extrapolationism is the assumption that microevolution (the small
changes observable within species populations over short timescales)
scales smoothly to macroevolution. That the same mechanisms which
produce variation in finch beak size also produce new body plans, new
phyla, new kingdoms of life. That you can get from bacteria to Bach by
simply accumulating small steps.

This assumption was central to the Modern Synthesis, the theoretical
framework forged in the 1930s and 1940s that merged Darwin’s natural
selection with Mendel’s genetics. It became the official story of how
evolution works. It was never tested. It was assumed.

And now, in 2026, no leading researcher born after 1990 has been willing
to defend it in print. I have repeatedly invited counterexamples. None
have been produced.

The Compass-for-Map Error
You’ve heard of “mistaking the map for the territory?” Let me introduce
you to mistaking the compass for the map.
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Mistaking the map for the territory is a kind of “category error”; not only
is a map not the same thing as the territory it represents, they are not even
the same kind of thing. When we mistake the compass for the map, I call
it the instrument-phenomenon error: the mistake of treating the output of
our measuring instrument as the phenomenon itself.

The distinction is subtle but consequential. The map/territory error warns
us that our representation may be incomplete or distorted. The instrument-
phenomenon error goes further: it is the slide from “this instrument reliably
detects certain patterns” to “the patterns this instrument detects exhaust
the phenomenon.”

Darwin had a beam of light that illuminated adaptation. Real adaptation:
finch beaks, antibiotic resistance, the exquisite fit of organism to environ-
ment. Within that cone, the theory works brilliantly. But that success bred
the illusion that the illuminated patch exhausted the phenomenon. That
adaptation was evolution. That microevolution was macroevolution.

The error is not in using the instrument. The error is in forgetting that the
instrument limits what you see.

First Robot Encounter
A small robot rolls up to the threshold of a dark building. Its headlamp
throws a cone of light on the floor ahead. The rest of the building is black.
There is nothing outside the cone.

Its mission: map the entire building.

It rolls forward. It measures the distance to the nearest wall and writes
it down. It traces the wall’s surface with the beam, carefully, and records
what it sees. The map grows. The maps are accurate. The robot’s confi-
dence grows with them.
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Pass 2: The Unspeakable

What Did Weinstein Say?
What, exactly, did Bret Weinstein say that made Richard Dawkins reach
for his coat?

To understand, you need to know what an extended phenotype is.
Dawkins coined the term. Your phenotype is your body, the physical
expression of your genes. But Dawkins argued that genes don’t stop at
the skin. A beaver’s dam is as much a product of beaver genes as beaver
teeth. A bird’s nest, a spider’s web, a termite mound: these are phenotypes
extended into the world. The gene reaches out and shapes the environment.

Weinstein was applying Dawkins’s own framework to human history. If
beaver dams and termite mounds are expressions of genes, why not hu-
man civilizations? If genes can build structures outside the body, why not
ideologies, institutions, wars?

Dawkins had written the book. Weinstein was reading it aloud.

Weinstein asked if the genocidal impulses of the twentieth century (Nazis
for example) could have an evolutionary explanation. Dawkins, visibly
appalled, panicked and bailed out by blurting out the first thing that came
to mind:

“This might be a case where we do need to defer a little bit to historians and
non-biologists,” he said. “Human affairs are so complicated… although ul-
timately we are evolved creatures, our human affairs, our historical affairs,
our social affairs are so distantly related upon a superstructure part of biol-
ogy, that it’s probably best not to try and explain them in simple biological
terms.”

The man who had spent forty years insisting that nothing in human behav-
ior lies outside the explanatory reach of evolutionary biology, quite sud-
denly discovered a boundary. Human affairs, the very domain his theory
was supposed to illuminate, were now too complicated. Something best
left to others.
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But Dawkins did not derive this boundary from his theory. He imported it
from somewhere else entirely. From common decency, perhaps. From an
intuition that some applications of Darwinism are monstrous. Or perhaps
a part of him does not really believe that human beings are only lumbering
robots.

The boundary is real. The theory cannot see it.

Permission to Question
“Science is the belief in the ignorance of experts.”

Richard Feynman said that, and he meant it. Real science does not defer.
It does not treat consensus as conclusion. It holds that every expert, ev-
ery orthodoxy, every settled question is provisional: subject to revision, to
challenge, to the stubborn fact that doesn’t fit.

Feynmanwas one of those people, likeWeinstein, who found the pat fiction
more unbearable than the uncertainty. He would rather not know than
pretend to know. This is rarer than it sounds.

Kuhn’s Lens
Thomas Kuhn gave us one of the sharpest instruments for seeing this recur-
ring pattern across generations. A scientific paradigm is not just a theory
but an entire way of practicing science: a shared robot design, complete
with approved direction of travel, sensor specifications, and criteria for
what counts as valid data.

Normal science consists of driving that robot ever farther down the illumi-
nated corridor, solving puzzles with increasing skill. Anomalies, persistent
shadows at the edge of the beam, are explained away or ignored until they
can no longer be. Revolution arrives only when a new robot, aimed differ-
ently, reveals a broader or more coherent space.

But here is the tragedy Kuhn revealed: paradigms do not die from contra-
diction alone. They die when their practitioners do. The shift is rarely a
calm rational conversion; it is a gestalt switch. The old guard resists, not
because the evidence is ambiguous, but because the new beam makes the
world look fundamentally different.
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Each generation rightly judges its predecessors as limited by outdated in-
struments. Each generation wrongly judges itself as possessing the final
instruments that will never be outdated.

Darwin’s Precision
Charles Darwin was a careful man. The title of his masterwork was On the
Origin of Species by Means of Natural Selection. Not the origin of genera. Not
the origin of phyla. Not the origin of life itself.

Species.

Technically, species are the members of the same genera that are able to in-
terbreed. Darwin knew what he had demonstrated: that natural selection
operating on heritable variation could produce new species from existing
ones. He had the finches. He had the barnacles. He had twenty years of
meticulous observation.

What he did not claim (what the evidence did not support) was that this
same mechanism could produce the grand transitions of evolutionary his-
tory. The emergence of multicellularity. The Cambrian explosion. The
leap from fish to tetrapod.

Darwin hoped that future researchwould fill these gaps. He suspected that
natural selection would prove sufficient. But he did not claim it, because
he did not know it.

His followers were less careful.

The Bolt-On
In the 1930s and 1940s, a generation of brilliant theorists forged what be-
came known as the Modern Synthesis: the unification of Darwin’s natural
selection with Mendel’s genetics. The names still command reverence in
biology departments.

Their achievement was real. Population genetics gave Darwin’s intuitions
mathematical rigor. Themechanism of inheritancewas clarified. Evolution
became, for the first time, a quantitative science.
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But somewhere in the synthesis, an assumption crept in that was never
tested.

The assumption was this: that the mechanisms which produce small
changes within populations (microevolution) scale smoothly to produce
the large changes between major groups (macroevolution). That finch
beak variation and the origin of birds are the same process, differing only
in degree. That you can get from bacteria to Bach by simply accumulating
small steps over sufficient time.

This assumption has a name: extrapolationism.

Extrapolationismwas not a conclusion derived from evidence. It was a con-
venience, a simplification, a way of making the mathematics tractable. The
architects of the Synthesis knew they were extrapolating. They assumed
future research would validate the extrapolation.

It did not.

What Extrapolationism Predicted
If extrapolationism is true, certain things follow.

Evolution should be gradual. Changes should accumulate slowly, steadily,
incrementally. The history of life should look like a gently sloping ramp,
not a staircase.

Intermediate forms should be everywhere. If species A evolved into species
B through countless tiny steps, the fossil record should be stuffedwith tran-
sitional forms: half-A, half-B creatures documenting the gradual transfor-
mation.

The tree of life should branch smoothly. New species should emerge from
old ones through continuous divergence. The pattern should be one of
slow, stately radiation.

These predictions are clear. They are falsifiable. They are precisely what
the Modern Synthesis committed itself to.
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What the Fossils Show
The fossils did not cooperate.

Instead, what they show is this: species appear suddenly in the geological
record, persist largely unchanged for millions of years, and then disappear.
The pattern is not gradualism but stasis punctuated by rapid change.

Stephen Jay Gould and Niles Eldredge named this pattern “punctuated
equilibrium” in 1972. They were not the first to notice it (paleontologists
had been quietly troubled by the fossil record for a century) but they were
the first to say it clearly, in a major journal, with a name attached.

For many of the great transitions, including the Cambrian phyla, the ori-
gin of vertebrates, and the appearance of flowering plants, the interme-
diates are not merely missing. They appear never to have existed in any
abundance that fossilization could capture. The standard reply, “the fossil
record is incomplete,” has had a century and a half to be vindicated. It has
not been.

But the problem is worse than missing intermediates. Punctuated equilib-
rium is doubly damning.

First: it is not merely new species that appear suddenly. New phyla appear
suddenly. The Cambrian explosion produced nearly every major animal
body plan in perhaps 10 to 25 million years, brief against life’s 3.5-billion-
year history. Before the Cambrian: mostly single-celled life, a few enig-
matic multicellular forms. After: arthropods, mollusks, chordates, echino-
derms, the whole carnival of animal life. This is not speciation.

Second: the rapid changes do not occur when the theory predicts they
should. If natural selection is the primary driver, then massive environmen-
tal upheaval (ice ages, asteroid impacts, dramatic climate shifts) should
produce rapid evolutionary change. Strong selection pressure should ac-
celerate adaptation. The fossil record shows the opposite.

Phyla remain stable through catastrophic environmental changes that
should have reshaped them. Then they shift rapidly for no apparent
external reason. The changes come when they come, not when the
environment demands them.
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If a species persists unchanged for five million years (through ice ages,
through volcanic winters, through everything the planet throws at it) then
transforms into something recognizably different in fifty thousand years of
relative stability, what does that mean? Whatever is driving the transfor-
mation, it is not selection pressure from the environment. It is something
else. Something internal. Something the beam cannot see.

The beam illuminated microevolution brilliantly. It could not see what lay
outside the cone.

Gould, Heroic and Isolated
Stephen Jay Gould paid for his clarity.

He was accused of giving comfort to creationists. He was accused of sci-
entific irresponsibility. He was accused, most damningly, of airing the dis-
cipline’s dirty laundry where outsiders could see it.

John Maynard Smith, one of the most respected evolutionary theorists of
the twentieth century, wrote in 1995 that Gould was seen by working evo-
lutionary biologists “as a man whose ideas are so confused as to be hardly
worth bothering with, but as one who should not be publicly criticized be-
cause he is at least on our side against the creationists. All this would not
matter, were it not that he is giving non-biologists a largely false picture of
the state of evolutionary theory.”

Read that again. Gould was not accused of being wrong. He was accused
of being heard. The field, byMaynard Smith’s own account, kept its mouth
shut for political reasons. The picture Gould gave was “largely false,” but
false in what sense? False in that it contradicted the public-facing consen-
sus? Or false in that it revealed what the field already knew but preferred
not to say?

Gould was like Weinstein, like Feynman: one of those people, I suspect,
who found the pat fiction more unbearable than the uncertainty. Not a
hero fighting cowards, but someone whose need for a coherent story was
weaker than his discomfort with a false one. The fossils said what they said.
I suspect he was relieved when he finally said it too.
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Gould died in 2002, still fighting. He never saw the vindication that was
coming.

The Vindication
After Gould’s death, the dam began to break.

A new generation of researchers (armed with genomics, developmental bi-
ology, and the humility that comes from actually looking at the data) began
publishing what the old guard had suppressed. The mechanisms they dis-
covered all pointed the same direction: evolution is not a random walk. It
is channeled. Constrained. Pushed along grooves that exist before any
mutation occurs.

Evo-devo (evolutionary developmental biology) revealed that the same
toolkit of master genes controls development across vastly different or-
ganisms. The Hox genes, master switches that control body layout, share
a deeply conserved homeobox domain across phyla; a chicken Hox gene
can substitute functionally in a fruit fly. The same genetic toolkit, running
the same basic program, across more than six hundred million years of
divergence. Eyes, limbs, hearts: the same genetic switches, reused and
repurposed. This means evolution is not a random walk through infinite
possibility. It is channeled along pre-existing developmental pathways.
Some forms are easy to reach; others are effectively impossible. The
building is not randomly laid out, it has a floor plan.

But evo-devo did more than constrain the paths. It demolished the picture
of mutation that extrapolationism required.

The old story was seductively simple: a cosmic ray strikes a nucleotide. A
copying error flips an amino acid. Occasionally, by chance, the change is
beneficial. Selection keeps it. Repeat for a billion years.

This story assumes genes are independent, switches you can flip one at a
time. Change this one, test the result, keep or discard.

But they are not independent, they are interdependent.

Genes regulate other genes. They interact in complex networks. A single
protein may participate in dozens of pathways. Changing one thing
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changes everything it touches, and everything that touches, cascading
through the system in ways the simple story cannot accommodate.

Consider the eye. Not the eye alone: the eye is nothing without the optic
nerve to carry its signals, the visual cortex to interpret them, the motor
systems to direct gaze, the rest of the brain to use what vision provides.
These systems did not evolve independently and then discover theyworked
together. They are mutually constitutive. A slightly better photoreceptor is
useless without a nervous system that can process the new signal. A more
sophisticated visual cortex is pointless without eyes that can feed it richer
data.

The old story requires each mutation to be independently beneficial. The
reality is that most mutations are only beneficial in the context of other muta-
tions that don’t exist yet. You cannot climb the mountain one step at a time if
each step, taken alone, leads off a cliff.

This is not a gap in the theory. It is a chasm.

Epigenetics showed that inheritance is not confined to DNA sequence. Her-
itable changes can occur through mechanisms that sit above the genome
and regulate its expression: chemical tags and switches that control which
genes get read and which stay silent. DNA is the blueprint. The building
contractor does not always follow it. An organism can pass on acquired
characteristics, not by changing its genes, but by changing how those genes
are read. Lamarck was not entirely wrong. TheModern Synthesis was not
entirely right.

The details matter less than the pattern. Every one of these mechanisms
does something extrapolationism said was unnecessary: it constrains the
direction of evolutionary change.

The field has been admitting it for forty-five years.

In 1980, Roger Lewin reported on a conference at the Field Museum for
Science: “The central question of the Chicago conference was whether the
mechanisms underlying microevolution can be extrapolated to explain the
phenomena of macroevolution. At the risk of doing violence to the posi-
tions of some of the people at the meeting, the answer can be given as a
clear, No.”
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The recent admissions are louder.

Gerd Müller, in 2017: “the MS theory lacks a theory of organization that
can account for characteristic features of phenotypic evolution, such as
novelty, modularity, homology, homoplasy or the origin of lineage-defining
body plans.”

Eva Jablonka and Marion Lamb, in 2007: “a notion of hereditary varia-
tion that is based solely on randomly varying genes that are unaffected by
developmental conditions is an inadequate basis for evolutionary theories.”

Denis Noble, in 2015: “Several new features of experimental results on in-
heritance and mechanisms of evolutionary variation are incompatible with
the Modern Synthesis.”

Lewin reported it in 1980. The field went on as if he hadn’t.

But here is what I want you to notice: the fossils were always there. The
Cambrian explosion was known. The stasis was documented. Evo-devo’s
toolkit genes were being discovered. The pieces were available.

This wasn’t a conspiracy, the field did not suppress this information. It
could not see it. Not as a challenge, not as a pattern, not as anything that
demanded a reckoning. The isolated facts never combined into knowledge
because the framework defined what counted as relevant. Data that didn’t
fit was an anomaly, a puzzle for later, a gap to be filled. Never a falsification.

This is the compass-for-map error operating at the level of an entire dis-
cipline. The beam defines what counts as evidence. Evidence that falls
outside the beam is not hidden. It is simply not noticed.

Once again we see enacted beliefs at odds with stated beliefs. They said
they followed the evidence wherever it led. They acted as though the evi-
dence could only lead where the theory already pointed. The gap between
stated and enacted belief is not hypocrisy. It is the signature of an instru-
ment mistaken for a phenomenon.

None of this is fringe. It is not creationism, not intelligent design, not the
ravings of someone who doesn’t understand evolution. It is what evolution-
ary biologists themselves are saying, in peer-reviewed journals, in language
they hope the public won’t notice.
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The field knows. It simply won’t say. Not loudly, not clearly, not in ways
that might reach you.

Second Robot Encounter
The robot has been rolling for a long time now.

The map has grown. There are corridors, rooms, junctions, alcoves. The
distances check. The angles close. The robot rolls from the edge of the
map back to the center, and the route it takes is one it has taken before.

It rolls the route again, to be sure. Same corridors. Same junctions. Same
alcoves.

The robot is pleased. The building is knowable. The map is working.

It does not care that the floor under its wheels is the same floor it has been
on all along. It does not matter that the map ends where the beam ends. It
does not notice the dark around it, because it has never explored the dark.
You cannot see the dark with a flashlight. Wherever you point it, you see
only light.

The robot keeps rolling. The map keeps growing. The confidence keeps
growing with it.
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Interlude: Truth or Reality
There is another conversation I want to share with you.

In 2017, on Sam Harris’s Waking Up podcast (episode 62, “What Is
True?”), Jordan Peterson and Sam Harris spent two hours arguing about
truth. Harris (neuroscientist, bestselling atheist, author of The Moral
Landscape) was arguing that morality can be scientifically determined from
facts. Peterson (psychologist, Jungian, pragmatist) offered something
stranger: Truth is what serves life. If it doesn’t serve life, it isn’t true.

They talked past each other for most of two hours. But there was one
moment of contact.

Peterson pushed: if you accept Darwinism, then you accept that every-
thing about us was selected for survival. Including our capacity for truth.
Including our science. There is no view from nowhere. Reality is that
which selects.

Harris came back with: “The scientific endeavor should be nested inside a
moral endeavor.”

Peterson pounced: “Well then the moral endeavor can’t be grounded in the
scientific endeavor, because the inside thing can’t ground the outside thing.
It’s logically not possible.”

Harris’s response: “I would disagree there, but let’s talk about that when
we talk about morality…”

Of course they never did, but what Peterson said stayed with me: Reality
is that which selects.

If that’s true, if selection is the ultimate arbiter, then what selection selects
for is, by definition, real. Not “useful.” Not “adaptive.” Real, in the deepest
possible sense.

19



20



Pass 3: The Prestige Instrument

The Gold Standard
If evolutionary biology can fall prey to the compass-for-map error, surely
physics cannot.

Physics is the prestige instrument. The field other sciences aspire to be-
come. Where biology deals in messy organisms and chemistry in compli-
cated reactions, physics deals in laws. Clean, universal, mathematical. F =
ma. E = mc². The wave equation. The Schrödinger equation. Predictions
to one part in a trillion.

When physicists speak, other scientists listen. When physics pronounces,
the matter is settled. Physics is what science looks like when science is
done right.

Or so the story goes.

The History of Finality
Isaac Newton gave us gravity, optics, and calculus. For two centuries,
Newtonian mechanics defined physics: complete, final, the last word on
how objects move. The universe was a clockwork, and Newton had pro-
vided the gears.

Then Mercury’s orbit refused to cooperate. A tiny precession, a few arc-
seconds per century, that Newtonian mechanics could not explain. The
clockwork had a wobble.

Einstein gave us relativity, and the wobble disappeared. Space curved.
Time dilated. The universe was stranger than Newton imagined, but now
we had the real final theory. General relativity was so mathematically beau-
tiful, so conceptually revolutionary, that surely this time we had reached
the bottom.

Then the atom refused to cooperate. Electrons did not spiral into nuclei.
Light came in packets. The very small behaved in ways relativity could not
touch.

21



Quantummechanics gave us probability amplitudes, wave-particle duality,
the uncertainty principle. This time for sure!

Onlywe never replacedNewton. We still use different models for different
scales.

Newtonian mechanics still governs the planetary scale. When NASA cal-
culates trajectories to Mars, they use Newton. Not because the engineers
are old-fashioned, but because general relativity is not tractable at that
scale. The corrections are negligible; the computational complexity is not.

General relativity governs the cosmological scale: black holes, gravita-
tional waves, the large-scale structure of the universe. But try to use it
for a bridge or a baseball, and you will wait forever for an answer that
Newton gives in seconds.

Quantum mechanics governs the subatomic scale. It is fantastically suc-
cessful there, and useless everywhere else.

Three beautiful theories. Three strictly bounded domains. Each one a
beam illuminating its portion of the building.

None able to see what the others see.

The Unified Theory Fantasy
And yet the faith persists: one day, we will have the Theory of Every-
thing. One model to capture all phenomena. One equation (perhaps sim-
ple enough to print on a t-shirt) from which all of physics, chemistry, biol-
ogy, and perhaps consciousness itself will flow.

Nothing in the history of physics supports it. Every “final” theory has been
superseded. Every unification has revealed new divisions. The closer we
look, the more the universe fragments into domains, each with its own
rules, its own mathematics, its own beam.

The assumption that unification is possible, that the building is, at bottom,
a single corridor, is a theological commitment. A comfort blanket knitted
out of equations.
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Pass 4: The Mathematical Universe

Numbers. All The Way Down
It is a peculiar conceit of a large number of scientists that mathematics
are the foundation of the universe. That there is no aspect of reality that
cannot be defined and explained numerically. Like the apocryphal tale
aboutWilliamJames: it is numbers all theway down. There are two pillars
that tower over this landscape. Let’s take some time to get to know them.

Unreasonable Effectiveness
In 1960, the physicist Eugene Wigner published a famous essay: “The Un-
reasonable Effectiveness of Mathematics in the Natural Sciences.” His
puzzle: why doesmathematics, a product of human thought, describe phys-
ical reality so well? Why do equations derived from pure reason turn out
to predict experiments with stunning accuracy?

The puzzle has haunted physics ever since. It suggests something almost
mystical: a deep harmony between mind and cosmos, as if the universe
were written in the language of mathematics and we had somehow learned
to read it.

I read Wigner’s essay in one pass, fifteen or twenty minutes. And as I
finished the final paragraphs, unbidden, I heard these words in my head:

Regularity is only ever achieved at the price of generality.

I did not reason my way to this. It arrived whole, as a sentence, spoken in
my mind. Only later did I understand what it meant.

This is the bargain that underlies all our instruments: to achieve the crisp,
predictive regularity that makes deep theory possible, we must narrow the
beam. Isolate a handful of dominant variables. Idealize conditions. Sup-
press complicating degrees of freedom. Focus on regimes where nature
consents to display its most ordered behavior. The price paid for this clar-
ity is always a loss of full generality; the messier, contingent aspects of the
phenomenon recede into the darkness.
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Let me be precise about what I am attacking. I am not claiming mathemat-
ics is ineffective. Where it works, it works spectacularly. I am attacking
the word unreasonably. Effectiveness within the domains we have tuned
mathematics to model is exactly what we should expect. Calling it unrea-
sonable presumes we should have expected less.

Wigner’s puzzle carries an unexamined assumption: that if something in
nature doesn’t yield to clean mathematical representation, it isn’t really
physics. Mathematics is effective where we have selected for effectiveness.
The phenomena physics studies are precisely the phenomena amenable to
mathematical description. We idealize, approximate, and restrict domains
until the math comes out clean, then act surprised when it works well in-
side those limits. Where math works, we call it physics. Where it doesn’t,
we call it something else. Or nothing at all.

The effectiveness is not unreasonable. It is the result of selection.

Wigner’s deeper puzzle was cross-domain transfer: complex numbers in-
vented for algebraic reasons turning up in quantum mechanics, Rieman-
nian geometry developed for pure curiosity becoming the language of gen-
eral relativity. But this too is selection. Of the immense body of mathemat-
ical structures pure mathematics has developed, the vast majority (much
of higher set theory, large-cardinal axioms, most of category theory, vast
tracts of algebraic geometry) has never found physical application. We re-
member the few structures that fit and forget the cemetery of those that
did not. The transfer is not unreasonable. It is survivorship.

I am not the first to reach this conclusion, and the company is worth nam-
ing. In 1980 Richard Hamming, one of the founding figures of computer
science, revisitedWigner’s puzzle in the AmericanMathematicalMonthly and
offered two deflations that anticipate mine exactly: “we see what we look
for,” and “we select the kind of mathematics to use.” Mathematics looks
inevitable because we go looking with it and discard the cases where it fails
us. In 2013 the physicist Derek Abbott sharpened this into open heresy in
the Proceedings of the IEEE, under the deliberately inverted title “The Rea-
sonable Ineffectiveness ofMathematics”: our successful models, he argued,
are “merely selected from many more failed ones,” the survivors of a Dar-
winian process whose casualties never reach print. Lee Smolin, from the
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opposite end of physics, has argued for the “limited, and hence reasonable”
effectiveness of mathematics. The miracle dissolves the moment you count
the failures. I am restating an argument that physicists andmathematicians
have been making, quietly, for almost half a century, and extending it past
the domains where they were willing to apply it.

The Navier-Stokes equations describe turbulence, but they are not unrea-
sonably effective at it. At high Reynolds numbers they cannot be solved
analytically; direct numerical simulation is prohibitively expensive; predic-
tions lean on statistical closures, large-eddy approximations, and now ma-
chine learning. The equations exist. The magic does not. In some regimes
they are not effective at all.

Protein folding is the same story. Quantum mechanics, electrostatics, and
statistical mechanics all apply, and for small systems the math even works.
For folding in vivo it does not. We compute energy landscapes, run molec-
ular dynamics, train AlphaFold on patterns the underlying equations can-
not deliver from first principles. The physics is there. The unreasonable
effectiveness is not.

Turbulence and protein folding don’t stop being physics when the models
get messy or intractable. They show that even inside the beam, the bargain
bites.

No mathematical theory of consciousness has produced the kind of crisp
predictive regularity that mathematical physics produces in its prestige do-
mains. Integrated Information Theory, Global Workspace Theory, and
the Free Energy Principle gesture at mathematics for consciousness, but
they predict correlates of awareness, not the felt quality of experience. We
have no mathematical physics of meaning, of grief. These are domains that
the instrument of mathematics does not illuminate. They are outside of the
beam, in darkness.

Noether’s Elegance
Emmy Noether’s theorem is one of the most beautiful results in theoreti-
cal physics. Published in 1918, it proves that every continuous symmetry
corresponds to a conservation law. Time-translation symmetry gives con-
servation of energy. Spatial-translation symmetry gives conservation of
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momentum. Rotational symmetry gives conservation of angular momen-
tum.

What does this mean?

Simply put: wherever the laws of physics remain exactly the same despite
certain kinds of change, such as moving the entire experiment a few feet to
the left or right, turning the whole setup around in any direction, or start-
ing the same experiment today instead of tomorrow, a “conservation law”
must apply: conservation of momentum, angular momentum, and energy,
respectively.

Listen to how popular science describes Noether’s result: “The deepest
principle in physics.” “The theorem that explains why anything is con-
served.” “The foundation of modern physics.” “Emmy Noether showed
that fundamental physical laws are just a consequence of simple symme-
tries.”

The elegance is real. The extrapolation is not. Profundity within a frame-
work becomes, in the retelling, profundity about reality itself. The compass
is mistaken for the map.

The theorem is profound. It is also bounded. In other words: this is not
everything, all the time, everywhere. Noether’s theorem operates within a
specific mathematical boundary. Within it, the theorem is exact. Outside
it, the theorem is silent.

What about systems that lose energy to friction? What about chaotic
systems, where tiny differences explode into unpredictable divergence?
What about quantum gravity, where physicists still can’t agree on the
basic setup?

The theorem cannot help. It describes the beam, not the building.

Calculus Has Limits
Mathematics gives us precise predictions, exact solutions, exquisite regu-
larity (laws that hold without exception). But this regularity has a price:
the bargain again. The equations work until they don’t. Outside their do-
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main, they do not fail gracefully. In fact they do not even try. They simply
have nothing to say.

The three-body problem: Newton’s equations describe it exactly. No gen-
eral closed-form solution exists. Three masses interacting gravitationally
produce chaotic motion that special cases (Lagrange points, periodic or-
bits) can capture but no general formula does. We can simulate, approxi-
mate, compute. But we cannot write down the answer.

Turbulence: the Navier-Stokes equations describe fluid flow. Whether
smooth solutions always exist is a Millennium Prize problem, one of seven
questions with a million-dollar bounty for whoever solves it. We have the
equations. They do not let us predict the fluids we use every day.

Weather: beyond about ten days, forecasts become useless. Not because
our instruments are poor or our computers slow, but because the system
is chaotic. Small errors compound exponentially. Mathematics describes
the sensitivity but cannot overcome it.

Economics: in 2008, the consensus models used by central banks and ma-
jor investment banks failed to predict the financial crisis. The models were
sophisticated, the mathematicians brilliant, the data abundant. The math-
ematics worked beautifully. Right up until it didn’t.

Defenders of mathematical reality face a choice. Either mathematics can
model everything, in which case it should have predicted the crisis. Or
there is a boundary past which mathematics is not effective, in which case
the boundary must be declared and applied consistently, including to con-
sciousness, meaning, and free will. The same community that claims math
models reality all the way down to denying free will cannot quietly exempt
economics when its models fail.

The Wet Tangle
And then there is biology.

DNA looks like mathematics. Four bases, three-letter codons, a mapping
to amino acids. It has the appearance of a code, a cipher, something a
computer scientist might design. The Human Genome Project was sold on
this promise: decode the genome, exhaustively understand the organism.
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The genome has been decoded. We do not exhaustively understand the
organism.

The problem is not the code. The problem is the reading of the code. Tran-
scription (the process by which DNA is copied into RNA) involves molec-
ular machines of staggering complexity. Dozens of proteins, each with its
own job, coordinating in ways we still don’t fully understand. These ma-
chines do not operate by mathematical rules we can write down. They op-
erate by chemistry: wet, context-dependent, historically contingent chem-
istry.

This is not an obscure corner of biology. Transcription is the central act
of life. It has been studied intensively for almost a century. If mathemat-
ics were truly the fabric of reality, we would have a predictive theory of
transcription accurate to one part in a trillion, as we have in the physical
sciences, by now.

We have descriptive models. We do not have predictive theory of that kind.
The code might be math. The reading is not. And without the reading, the
code is a dead string.

The Cascade
Let us be clear about what “the universe is composed of mathematics” ac-
tually claims.

The temptation to equate mathematics with the essence of reality reaches
its boldest expression in proposals like Max Tegmark’s Mathematical Uni-
verse Hypothesis. Tegmark argues that physical existence is identical to
mathematical existence: our universe is a mathematical structure, and all
possible mathematical structures exist physically in a vast ensemble. Every
consistent set of axioms describes a real universe somewhere.

The appeal is obvious. Mathematics has proven so effective that the sim-
plest ontological move is to eliminate any distinction between description
and described. Nomysterious “bridge” between abstract numbers and con-
crete particles is needed; they are the same thing.

Yet this hypothesis commits the instrument-phenomenon error in its purest
form. It extrapolates the dazzling success of mathematics within carefully
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delimited domains to the claim that mathematics exhausts reality entirely.
The bargain of regularity for generality is forgotten; the brightest beam we
have is declared to be the entire room.

The hypothesis claims that mathematics can, in principle, describe:

The taste of coffee. The specific way this coffee, this morning, meets your
tongue. Not a generic model of taste receptors, but the irreducible quality
of the experience itself.

Your memory of your grandmother. Not a neural correlate, not an activa-
tion pattern, but the memory. The felt sense of her presence, the knowl-
edge of who she was to you.

Why that joke is funny. Not a theory of humor in general, but why that spe-
cific arrangement of words, delivered in that specific way, produces laugh-
ter in this specific context.

The smell of rain. Justice. Grief. The sense that a piece of music is beau-
tiful. The meaning of this sentence.

All of these things are presumed to be functions of neurons in the brain,
and therefore computationally describable. The strong version of this pre-
sumption is that mind is the activity of this specific arrangement of neurons:
change the arrangement, change the mind. The medical literature on se-
vere hydrocephalus puts that version under pressure.

The Lancet published the case of a 44-year-old French civil servant with
a wife, two children, and an ordinary job, whose imaging showed mas-
sive ventricular enlargement with the cortex compressed to a thin layer
around expanded ventricles. His brain was not in any standard arrange-
ment. He lived a recognizably human life. In the 1970s, John Lorber docu-
mented hundreds of similar hydrocephalus cases at the Children’s Hospital
of Sheffield, including a Cambridge mathematics student reported by the
journalist Roger Lewin in Science (1980) as having an IQ of 126 with the
cortex reduced to a thin sheet.

The materialist reply is that the tissue is not absent but compressed and de-
velopmentally remodeled, and that “plasticity” accommodates these cases.
Granted. But the principle being defended is now far weaker than where
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it started. If a brain in radically non-standard arrangement can host a hu-
man life, then the claim that mind requires this configuration of neurons has
been abandoned. “Plasticity” names the phenomenon without explaining
it.

The argument is not about IQ. It is about what makes a human life human,
and whether that can be located in a particular arrangement of cells. The
medical literature suggests it cannot.

Third Robot Encounter
The robot has mapped the physical world. Its equations are precise. Its
predictions are confirmed. Within the cone of its headlamp, everything is
orderly, lawful, expressible in the language of mathematics.

But the robot has begun to suspect that there is something beyond the
beam. Sometimes it enters a room and sees nothing there. But that makes
no sense. How can a room not be there?
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Pass 5: The Hinge

The Same Mistake
The instrument-phenomenon error is being committed right now, in the
field that dominates our headlines and our anxieties: artificial intelligence.

The entire generative AI industry is based upon something called The Scal-
ing Hypothesis, which holds that large language model performance im-
proves predictably with scale: more parameters, more data, more compute,
more capability. The relationship is so regular, so lawlike, that researchers
speak of “scaling laws” as if they had discovered something fundamental
about intelligence itself.

The implication is extraordinary: if we just build bigger models, train them
on more data, give them more compute, intelligence will emerge. Not just
language fluency, but reasoning, creativity, understanding. Eventually: ar-
tificial general intelligence. The machine will wake up.

This hypothesis was derived almost entirely from modeling the English
language.

The landmark papers (GPT-2, GPT-3, the Chinchilla scaling laws) trained
predominantly on English text. The curves that validated the predictions
came from English models. The universality of the relationship was never
tested.

I tested it.

The French Data
I trained two identical transformers: same architecture, same hyperparam-
eters, same number of parameters, 125 million each. Same everything, ex-
cept the language of the training corpus. This experiment is published on
the Open Science Framework (osf.io/2pg8s).

One trained on English. One trained on French.

French achieved grammatical competence at 197 million tokens.

English remained at chance level after more than 3 billion tokens.
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A greater than fifteen-fold difference.

This is not a minor variation. This is not noise in the data. This is a falsifi-
cation of universality.

The scaling laws are not wrong within their domain. Within English, the
power laws hold. The curves are real. The predictions work. But the as-
sumption has been that these relationships are intrinsic properties of trans-
former learning. They are not. They are properties of English.

English is morphologically impoverished. “The smart girls arrived.” One
word marks plural, once. The rest is unmarked.

French is morphologically redundant. “Les petites filles intelligentes sont
arrivées.” Feminine plural marked six times across six words. Article, ad-
jective, noun, adjective, auxiliary, participle: every word carries the signal.

This redundancy provides a denser learning signal per token. The French
model doesn’t need more data. It needs less, because each token tells it
more.

The behavior attributed to silicon at scale is actually the behavior of the
English language.

Technology as Creator
But notice what the scaling hypothesis actually claims.

It doesn’t merely say that bigger models perform better. The belief is that
the technology creates the capability. That if we build a sufficiently large
model, intelligence will emerge that wasn’t there before. That scale is gen-
erative.

This is like claiming that building a bigger telescope will create new galax-
ies.

A telescope doesn’t create what it sees. It reveals what was already there,
too faint or distant for smaller instruments to resolve. The capability is in
the cosmos, not the lens.

The LLM doesn’t create meaning, structure, grammar, reasoning. It doesn’t
even know that two prompts are part of the same conversation. It measures and
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records what was already encoded in language, by billions of humans, over
tens of thousands of years, through countless acts of communication that
sorted the useful from the useless, the clear from the confused, the true
from the false.

The technology is a telescope. The phenomenon is language itself. And
language, it turns out, contains far more structure than we knew.

The Linguistic Telescope
Here is where I think the LLM evidence might be leading:

Language is not arbitrary. It is not a social construction in the dismissive
sense, not a system of labels we could rearrange at will. It is a vast, slow
accumulation of human perception, encoded by billions of humans who
were not trying to build a system but simply trying to communicate.

But it is more than grammar and syntax. Language is quite literally the
encoding of human consciousness, and unconscious knowledge too. Every
distinction that mattered, every relationship worth marking, every pattern
that helped one human understand another: all of it deposited into the
lexicon, the syntax, the metaphors, the idioms.

Consider the scale.

On one hand we could assume that a few thousand engineers working on
large language models for perhaps a dozen years have created intelligence
with code, architectures, and tuned hyperparameters.

Or, on the other hand we could accept that billions of humans have en-
coded consciousness into language over a span of one or two hundred thou-
sand years. They were not trying to create anything. They were simply liv-
ing, communicating, surviving, passing on what worked. And everything
they learned, everything they understood, everything they perceived: it
went into the language.

To believe the former borders on the hilarious. The engineers built a
telescope. The intelligence it reveals was deposited by the second group,
across a timescale that dwarfs human history, through a process no one
directed and no one could have designed.
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Every word that survived did so because it was useful. Every grammatical
structure that persisted did so because it carved reality at a joint that mat-
tered. The lexicon is a fossil record of human perception and thought. The
syntax is a map of relationships that generations of humans found worth
marking.

What persists, persists because reality lets it persist. Peterson’s formula-
tion: Reality is that which selects. If that is true, then what selection preserved
in language is not merely “useful.” It is real, in the deepest sense available
to us. The structure encoded in language conforms to reality, or it would
not have survived.

The LLM reveals this structure the way a telescope reveals distant galaxies.
The “emergent capabilities” that so astonish us (the apparent reasoning, the
coherent style, the uncanny fluency) are not emerging from the technology.
They are being observed by it. They were always there, encoded in the lan-
guage, invisible until an instrument powerful enough came along to make
them visible.

The magic is not in the machine. It is in the fossil record the machine reads.

Fourth Robot Encounter
The robot has come a long way.

It has rolled through biology and seen the price paid. The Modern Syn-
thesis bought its mathematical regularity by narrowing to microevolution,
and the macroevolutionary darkness it left unlit became, over decades, the
shape the field could not name. Gradualism was the regularity. The Cam-
brian explosion was the price.

It has rolled through physics and seen the same transaction. Newton
bought the planetary scale by leaving the atomic. Einstein bought the
cosmological by leaving the quantum. Each beam purchased its clarity by
narrowing. None of them paid the bill the others left unpaid.

It has rolled through mathematics and seen what the maxim costs.
Wigner’s unreasonable effectiveness turned out to be reasonable after
all, and the reason was a receipt: physics is the name we give to the
phenomena for which mathematics can write a clean equation. The
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turbulence, the protein folding, the consciousness, the grief: these are
what we left in the dark to make mathematics look like reality.

It has rolled through language. Through the telescope the LLM built. It
has seen that the structure in language was deposited by billions of hu-
mans under the pressure of selection. The fossil record of perception. The
instrument that reveals what no single mind could have designed.

And in every room, the same transaction. Every clarity purchased. Every
regularity bought at the price of some generality. The Honest Tradeoff.
The discipline of asking what was paid, every time, without exception, in
every domain.

The robot now stands in the middle of its building. The rooms are not sepa-
rate. They are all rooms where the same transaction took place. The building is
not a mystery. The building is what clarity looks like when you remember
it was purchased.

The robot has understood. The discipline works. Every time. On every
instrument.

The robot feels something it has not felt before. Not pride. Something
closer to recognition. The method has proven itself. The beam has held,
not because the beam illuminates everything, but because the beam has
taught the robot to ask what it cannot illuminate, and that question works in every
domain. The tradeoff is always there. The price can always be named. The
discipline has no exception the robot has found.

There is only one room left to price.

The robot looks down at itself. It has been carrying the beam this whole
time, asking the price question of every other instrument, and it has never
turned the beam upon the beam. A small oversight. The last entry in the
ledger.

The robot understands, in the same recognition that understood everything
else, that it is itself an instrument. It is a beam with a cone. It has a price.
It has a darkness. The discipline has prepared it for exactly this. To ask of
itself what it has asked of every other room: what did you pay for your clarity,
and what did you leave in the dark.
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The robot twists to bring the beam around. It turns. It shimmies. The
headlamp is fixed to its face; aiming the headlamp at itself requires the
instrument to contort against its own geometry. This should not be a prob-
lem. The instrument has contorted before. Every time the robot learned to
look at something it had been ignoring, the beam had to be moved against
its habit. This is that motion, at its furthest extension.

Confidently, with the full authority of everything the discipline has under-
stood, the robot completes the turn.

The beam, finally, points back toward its source.
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Pass 6: The Mind as Beam

The Turn Inward
The beam shows nothing.

Like the nothing rooms before. No picture. Where the robot expected to see
itself, its own headlamp, its own armature, the instrument that had been
carrying the beam the whole time, there is only the light, falling on what
should be but is not.

The robot adjusts. It had misaligned the beam. It corrects the angle. It
tries again.

Still no picture.

The robot, patient now, methodical, brings the full discipline to bear. It
asks the price question. What did this instrument pay for its clarity, and what
did it leave in the dark. The question has worked on every instrument it has
ever been applied to. It does not work here. There is no image to ask the
question of. The beam is not falling short of its object. There is nothing in
the cone where the object should be.

The beam did not fall short of its object. The object was never the kind of thing a beam
could reach.

But the robot, at this moment, does not yet know this. It is certain the
failure is mechanical. The beam, perhaps, is pointed slightly wrong. The
geometry is harder than it looked. The robot twists further. It tries
smaller angles, different distances, approaches the problem the way it has
approached every other problem: if the instrument is not illuminating,
bring a different instrument.

So the robot tries a different instrument.

The beam that reads these words.
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The First Filter
Before any thought can form, before any perception can register, reality
must pass through your senses. And your senses are not windows. They
are filters.

You see a narrow band of the electromagnetic spectrum, what we call “visi-
ble light.” Pit vipers, boas, and pythons sense infrared. Bees see ultraviolet.
You see neither. The light that reaches your eyes is a sliver of what exists.

You hear a narrow band of pressure waves, what we call “audible sound.”
Bats hear ultrasound. Elephants hear infrasound. You hear neither. The
sounds that reach your ears are a sliver of what exists.

You have nomagnetic sense. Birds navigate by Earth’s magnetic field. You
cannot detect it at all. You have no electroreception. Sharks sense the
electrical fields of other organisms. You are blind to them entirely.

This is not a minor limitation. This is not a footnote. Before anything
reaches your brain, before any processing occurs, before any thought
forms: you have already lost most of the universe.

The signals that constitute your experience aren’t “reality.” They’re what
your instruments detect.

This is not the instrument the robot needed. It tries another.

The Second Filter
What survives the first filter enters the brain. And there it meets a second
limitation, stranger and more troubling than the first.

You have two hemispheres. The left hemisphere, in most people, handles
language and sequential reasoning. It also does something else: it explains.
And by “explains” I mean “invents.”

The neuroscientist Michael Gazzaniga calls it “the interpreter.” The left
hemisphere takes whatever information it receives and constructs a coher-
ent narrative. It explains your actions to yourself. It tells you why you
did what you did, why you feel what you feel, why you believe what you
believe.
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The trouble is, it has no clue.

We know this from split-brain patients, people whose hemispheres have
been surgically separated, a rare and drastic procedure sometimes used to
treat severe epilepsy. In these patients, you can present information to one
hemisphere that the other cannot access. You can, for instance, show the
right hemisphere a command: “Walk.” The patient stands up and begins
walking. Then you ask them why they’re walking. The left hemisphere
(which never saw the command) instantly confabulates: “I wanted to get
a Coke.”

Not “I don’t know.” No hesitation. A confident, fluent, and utterly false
explanation.

This is not a malfunction. This is what the interpreter does. It is a sto-
rytelling machine, and its job is to make your actions make sense to you.
Whether or not the story is true.

Korsakoff’s patients, whose memory formation has been destroyed by
chronic thiamine deficiency (typically from alcoholism), show the same
pattern. Ask them what they did yesterday, and they will tell you.
Confidently, fluently, in detail. None of it happened. They are not lying.
They believe every word. The interpreter is filling gaps with invented
memories, and they cannot tell the fabrication from the real.

The interpreter is not malicious. It is frightened. It is cowering before the
unknown, preferring any story, even a false one, to the vertigo of not-
knowing. The confident fabrication is not arrogance. It is a flinch. A
desperate grab for solid ground when the floor has disappeared.

Gazzaniga’s split-brain patients prove the confabulation: the right hemi-
sphere’s checking function is surgically removed, and the left hemisphere
goes on inventing reasons with the floodgates open. IainMcGilchrist’s The
Master andHis Emissary (2009) andTheMatterWithThings (2021) argue that
this is not a pathological artifact of the surgery. It is the left hemisphere’s
routine operating mode in every intact brain. The left hemisphere, the side
that produces the language we use to explain things to ourselves and each
other, is confidently confabulating all the time. The right hemisphere mit-
igates the lying not by adding a competing articulate voice but by inhibit-
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ing the left from going further than the evidence supports. When the right
hemisphere is impaired (by stroke, by lesion, by cultural conditioning that
privileges left-hemispheric attention), confabulation gets more confident,
not less.

The part of us that speaks for us is a congenital liar. The part that knows
better cannot speak.

One half of your brain does not know fact from fiction.

The robot tries again. There is another instrument.

The Third Filter
What survives both filters (the sensory sliver and the frightened inter-
preter) enters consciousness. And consciousness is the narrowest filter of
all.

Julian Jaynes, who taught psychology at Princeton and whose work has
inspired me, put it this way:

Consciousness is a much smaller part of our mental life than we are conscious of,
because we cannot be conscious of what we are not conscious of. How simple that is to
say; how difficult to appreciate! It is like asking a flashlight in a dark room to search
around for something that does not have any light shining upon it. The flashlight,
since there is light in whatever direction it turns, would have to conclude that there
is light everywhere. And so consciousness can seem to pervade all mentality when
actually it does not.

A flashlight in a dark room. A robot in a dark building. Clearly the central
image of this book is a debt to Jaynes. But a flashlight needs someone
holding it. Consciousness is its own operator, both the beam and the thing
that carries the beam. That is why the robot. We are not holding the
flashlight. We are the flashlight.

The flashlight thinks it illuminates everything because it cannot see what
it doesn’t illuminate. And we think consciousness pervades our mental life
because we cannot be conscious of what we are not conscious of.

We have a word for what a flashlight doesn’t light up: darkness. But we
have no word for what consciousness can’t see because we cannot experi-
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ence it at all. The gap in your visual field where the optic nerve exits your
eye (the “blind spot”) is not a dark spot. It is a non-spot. You do not experi-
ence blackness there. You experience nothing. Your brain stitches the gap
closed, and you never notice.

The same thing happens with time. You think you are a continuous stream
of awareness, but this is an illusion. You are conscious far less often than
you think, but you cannot notice the gaps, because you are not conscious
during them. The stream feels unbroken because the breaks are invisible
to you.

Three Filters Stacked
So here is your situation:

First: a narrow sliver of reality reaches your senses. Most of the universe
is filtered out before you can perceive it.

Second: what remains is processed by a frightened narrator, a hemisphere
that will confidently invent any story rather than face the terror of not-
knowing.

Third: what survives that processing enters consciousness, a narrow, mov-
ing beam that illuminates only a patch at a time and cannot see its own
gaps.

And this is the instrument you use to examine reality. This is the beam you
shine on physics, biology, AI. This is the flashlight searching for what has
no light shining on it.

We have not yet even asked what lies outside the building. We have only
described the headlamp.

What Consciousness Is Not
Consciousness is not necessary for learning. In conditioning experiments,
subjects learn to associate stimuli without any awareness that learning is
occurring. More striking: if you tell them about the experiment before-
hand, if you make them conscious of the contingency, the learning often
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fails. Consciousness can block the very learning that we presume it super-
vises.

Consciousness is not necessary for thinking. When you judge which of two
objects is heavier, you are aware of the feel of the objects, the pressure on
your fingers, but you are not aware of the judgment itself. The conclusion
simply appears. The work happened elsewhere.

Consciousness is not necessary for speaking. Words flow without your
consciously selecting them. You do not rummage through your vocabu-
lary, weigh options, choose. The sentence assembles itself in the dark, and
consciousness receives the finished product.

Consciousness is not necessary for skilled performance. The concert pi-
anist is not conscious of her fingers. The athlete is not conscious of his
moves. In fact, becoming conscious of them (focusing the beam on the
process) often degrades performance. The skill lives outside the light.

What, then, does consciousness do?

Jaynes’s answer: very little that we assume. It is not the place where think-
ing happens. It is not the engine of learning. It is not the seat of skill. It is,
at best, a small, bright, wandering spotlight on a vast dark stage where the
real performance occurs without it.

The Room Did the Work
The last chapter raised a question: how could billions of humans have en-
coded intelligence into language without trying to?

Now you have the answer: they didn’t need to be conscious of it.

Consciousness is a flashlight. But the room is vast. The work that hap-
pens in the dark (the learning, the pattern-finding, the structure-building)
does not require the beam. Generations of speakers encoded perception
into language without knowing they were doing it. The categories formed.
The grammar crystallized. The accumulated wisdom deposited into words,
phrases, metaphors: all without any committee, any project, any conscious
intention.

The room did the work. In the dark.
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And the LLM, shining its beam into that room, reveals what the darkness
built.

We Are Robots Too
We began with an image: a robot exploring a dark building with a head-
lamp, mapping only what its beam illuminates, mistaking the cone of light
for the building itself. We used this to understand science: the beam that
defines what counts as evidence, the instruments that shape what can be
known, the confidence that mistakes its reach for reality.

But the robot is not a metaphor for science. The robot is us.

We explore with senses that filter out most of reality. We process with a
hemisphere that confabulates explanations because it cannot bear uncer-
tainty. We experience through a consciousness that cannot see its own lim-
its. And we mistake our narrow, flickering, gap-filled beam for the whole
of mind, the whole of experience, the whole of what exists.

The operator of the instrument shares the instrument’s limitation.

There is no view from nowhere. There is no stepping outside. There is
only the beam, doing its best, inside of a building that it will never see in
its entirety.

Fifth Robot Encounter
The robot has stopped trying.

It has turned the beam on its senses. It has turned the beam on the hemi-
sphere that explains. It has turned the beam on consciousness itself. Each
time, less than it hoped. Flinches. Gaps. Non-spots.

It twists once more. The headlamp sweeps across where the robot should
be and finds nothing again.

The robot lowers its head.

The beam falls on the floor in front of it. The same floor it has been standing
on this whole time.

The beam cannot light itself.
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The darkness is not only outside the beam.

The darkness is also in here.
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Pass 7: The Light

The Positive Turn
We have spent six chapters in the dark.

We have traced the compass-for-map error through biology, physics, arti-
ficial intelligence, and finally into consciousness itself. The pattern is con-
sistent: every instrument illuminates a portion of reality and mistakes that
portion for the whole. Every beam has limits it cannot see or even be aware
of.

But there is something this pattern might obscure. Something important.

The beam is not lying.

Within its cone, within its domain, the beam shows us something, and what
it shows is real. The limits are real. So is the illumination. Dawkins was
wrong to think natural selection explains everything, but natural selection
is real, and it really does explain some things. The physicists were wrong
to think mathematics is the fabric of reality, but the mathematics works,
within its domain, with stunning precision. TheAI researcherswerewrong
to think scale creates intelligence, but the patterns the LLM reveals in lan-
guage are really there.

This chapter is about what the beam actually shows us. Not the limits. The
light.

The Child
Watch a child learn language.

Before anyone teaches them categories, before any adult imposes structure,
children sort the world. They distinguish dogs from cats, cups from plates,
running from walking. They do not need to be told that these categories
exist. They find them.

More striking: they find the same ones. Children raised in different cultures,
speaking different languages, converge on the same basic categories. The
specific words differ. The underlying divisions do not.
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Categories aren’t arbitrary. If they were, the child raised in the Amazon
would carve reality at completely different joints than the child raised in
Oslo, and they do not. The joints are there. The children find them.

Cognitive scientists call this “folk biology,” “folk physics,” “folk psychol-
ogy”: the intuitive understanding of living things, physical objects, and
other minds that children develop without instruction. These intuitions
are not always right. Folk physics says heavy objects fall faster than light
ones. But the intuitions are structured, and the structure is universal.

But notice something else about children: they are perfectly comfortable
not knowing.

A child will ask “why is the sky blue?” and accept “I don’t know” without
distress. She will cheerfully admit she doesn’t understand something and
move on. The not-knowing is not a problem to be solved. It is simply part
of the landscape.

This is the same phenomenon as the category-finding, not a different one.
The child who finds real structure in the world without being taught is also
the child who doesn’t need to pretend she found everything. The unself-
conscious mind both discovers what is there and rests easy with what it
hasn’t discovered.

It is the frightened interpreter, the left hemisphere’s desperate need for
a complete story, that cannot tolerate gaps. The confabulator. The one
that invents reasons rather than saying “I don’t know.” Children have not
yet learned to be ashamed of not knowing. Their interpreter has not yet
learned to flinch.

Sixth Robot Encounter
The robot has traveled far.

It has learned that its beam has limits, that the cone of light is not the
building. It has learned that it cannot step outside itself to see the whole.
It has learned that the darkness exceeds all illumination.

But now the robot notices something else.
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Within the cone, the light is real. The walls it illuminates are really there.
The distances it measures are accurate. The structure it reveals is not pro-
jected. It is discovered.

The beam is not lying. It is just not everything.

This is not a small consolation. This is the foundation of knowledge itself.
Within their domains, instruments work. The limits are real. So is the
illumination. You cannot have one without the other.

The robot does not need to see the whole building to know that what it
sees is real. The partiality does not invalidate the perception. It just means
there is more.

The beam is not a prison. It is a gift. A narrow gift, bounded by darkness.
But within that boundary: real light, real knowledge, real contact with
what is.
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Pass 8: The Dark

Tarski’s Shadow
Alfred Tarski, in 1933, left a sharper edge on the same kind of dark.

Any formal language rich enough to express arithmetic cannot define its
own truth predicate from within itself. To say what makes the language’s
own statements true, you have to step outside it, into a metalanguage richer
than the original. The system cannot describe what makes its own state-
ments true from inside.

This is not a failure of cleverness. It is not a problem to be solved by a
better system. It is structural. It is what happens when an instrument tries
to examine itself.

The robot cannot illuminate itself with its own beam. The eye cannot see
itself seeing. The formal language cannot saywhatmakes its own sentences
true.

The darkness is not temporary. No better instrument will dispel it. The
darkness is the necessary condition for any illumination at all.

The Convergence
There is something beyond every beam.

Every tradition that looked hard enough encountered it. Lao Tzu: “The
Tao that can be spoken is not the eternal Tao.” The Upanishads: “neti neti”
(not this, not that). The Christian apophatic tradition: God is not this, God
is not that, what remains when all predicates fail is closer to the truth than
any affirmation. The nagual, where this book began: “The nagual is the
part of us for which there is no description.”

And in modern physics: ninety-five percent of the universe is called dark.
Dark matter. Dark energy. The names are admissions. Science has named
its own boundary, and the boundary is most of what exists.

Different beams. Different buildings. Something, out there, in the dark.
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Themystic inmeditation, the physicist at the collider, the philosopher in the
seminar room: they carry different headlamps. They illuminate different
patches. But at the boundary of their beam, each reports back the same
kind of news. There is more. I cannot describe it. What I can describe is only what
it is not.

They were not stupid people. They were not lightweights. They were,
in many cases, the sharpest minds their societies produced, and they kept
finding that something was there.

The spirit of inquiry requires that we take it seriously. Whatever it is.

The Thinning
There is a temptation, at this point, to say more.

To explain the darkness. To give it properties. To integrate it into a system:
this is what the darkness is, this is why it matters, this is how it relates to
everything else.

But that would be another beam. Another map mistaken for territory. An-
other instrument pretending to exceed its limits.

The darkness is not a thing to be captured in words. If it could be captured
in words, it would not be the darkness.

So the chapter thins.

Not because there is nothing more to say. Because saying more would
betray the point.

You do not explain the dark. You stop talking and let it be.

Final Robot Encounter
Now the robot does something it has never done before.

It turns off the headlamp.

Not in despair. Not in resignation. Not even in courage. The maps are still
valid. The knowledge still holds. The light was real while it lasted.

50



The robot turns off the headlamp because the beam had become a burden.
The mapping was the anxiety. The relentless need to illuminate, to explain,
to capture in the cone of light. This was the exhaustion. The robot had
been the frightened interpreter writ large, confabulating structure rather
than admitting the vastness of what it could not see.

Some findmore comfort in an undefined truth than a pat fiction. The robot,
it turns out, is one of them.

In the dark, something releases.

The building is vast. The beam was small. And that was always okay. It
was never a problem to be solved. It was simply the situation: the way a
child knows that she doesn’t knowmany things, and feels no distress about
it, and goes on playing.

The darkness was never the enemy. The flinch was the suffering. The
desperate grab for solid ground when the floor had disappeared. That was
the pain. Not the darkness itself.

In the silence, in the stillness, in the space where the headlamp used to be:
rest. Not the rest of exhaustion. The rest of no longer pretending. The
rest of a child who does not yet know she is supposed to be ashamed of
not-knowing.

The robot sits in the dark.

It does not try to see. It does not try to map. It does not try to understand.

For the first time, the instrument knows it is an instrument. Not a tragedy.
Not a failure. Just the truth about what it is and what it can do.

The robot cannot prove this. It cannot illuminate it. It can only, in the
silence, let it be.
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