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Introduction

/* COMPOSITIONAL INTENT FOR THE INTRODUCTION: This
is the reader’s first encounter. They should leave with: 1. The felt
sense that experience has STRUCTURE (not just content) 2. The
inevitability argument in intuitive form (snowflake, eyes, calculus) 3.
The "maintenance is the verb hiding inside every noun" insight 4.
Enough concrete examples (ice, social scrutiny) that the abstraction
feels grounded in their own body 5. The suspicion that their feelings
are not noise but geometry

What we’re priming for later parts: - "Boundary" — Part I (via-
bility manifold), Part IV (relationship manifolds) - "Compression" —
Part I (POMDP), Part II (narrow vs broad qualia) - "Control cost"
— Part IT (valence as gradient), Part IIT (affect engineering) - "Self
as boundary in time" — Part II (self-model salience), epilogue (iden-
tification) - "Maintenance" — the entire framework. If the reader
gets nothing else from the introduction, they should get this: persis-
tence is not free, and consciousness is what the bill looks like from
the inside.

The register should be: first-person, intimate, but with sudden
technical precision. Not a lecture. A conversation where the other
person keeps saying things that reorganize how you see your own life.

NOTE: The introduction currently has no Section tags — it’s
one continuous flow. This is deliberate. The reader should feel swept
along, not given rest stops. Parts [-VII use sections for navigation;
the introduction earns trust by refusing to let you look away. */
What is the shape of experience? The title is a provocation more
than a label: it asks you to treat your own conscious life not as a
private theater where sensations play to an audience of one, but as
a structured phenomenon with contours, pressures, gradients, seams,
and attractors—something that can be described with the same seri-
ousness we grant to tectonic plates, immune systems, or the orbital
mechanics of planets. If that sounds like category error, notice how
quickly the phrase “what it is like” becomes a dead end in ordinary
speech. We talk about what it is like to be in love, to grieve, to
feel shame wash over us, to lose ourselves in flow, to wake from a
dream and carry a residue of unreality into the day. The “like” is
not a confession of mystery; it is a placeholder for structure we have
not learned to name. The wager of this book is that experience has
a shape because existence has a shape, and consciousness is not an
exception to causality but one of its most elaborate interiorizations.
The wager is also that the most powerful way to understand ourselves
is not to flee from abstraction into sentiment, nor to flee from lived
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texture into sterile mechanics, but to build a vocabulary that makes
the texture and the mechanics identical in reference: the same thing
seen from the inside and from the outside, at different resolutions.

Begin with the simplest claim that does not collapse into non-
sense: to exist is to be different. Not in the sentimental sense in
which every snowflake is special, but in the operational sense in which
a thing is distinguishable from what it is not, and in which that distin-
guishability can make a difference to what happens next. If there were
no differences, there would be no state, no configuration, no informa-
tion, no trajectory—nothing to point to, nothing to separate, nothing
to preserve. Existence, in any non-trivial meaning of the term, is a
pattern that is not the surrounding pattern. It is a boundary that
does not immediately dissolve. It is the persistence of a distinction.
The moment you accept that, you have already stepped onto the
bridge that takes you from “static structure” to “causal structure,”
because persistence is never merely given. A difference that does not
persist is only a contrast in a single frame, a transient imbalance that
disappears as soon as the world mixes—a Boltzmann brain that flick-
ered into existence without purpose and dissolved before it could ask
why. To exist across time is to resist being averaged away. The uni-
verse does not need a villain to erase you; ordinary mixing is enough.
Gradients flatten. Correlations decay. Edges blur. Every island of
structure exists under pressure, and to remain an island is to pay a
bill.

This is the point where the philosophy of existence stops being
a cloud of words and becomes an engineering problem. A boundary
is not a metaphysical line drawn on reality; it is a mechanism. A
boundary is anything that reduces mixing between an inside and an
outside, anything that makes certain differences last long enough to
matter. A cell membrane is a boundary—it admits nutrients, expels
waste, and keeps the cytoplasm from dissolving into the surround-
ing medium. A skin is a boundary—it holds the organism together
against a world that would otherwise colonize, desiccate, or disassem-
ble it. Attention is a boundary in cognition—it selects what enters
processing and what remains noise, what becomes signal and what
stays background. Every boundary is a kind of selective permeability:
it admits some flows, blocks others, and thereby stabilizes a distinc-
tion that would otherwise degrade. But boundaries are never free.
The cell membrane is maintained by active transport. The skin is
repaired by continuous cellular turnover. Attention is allocated and
reallocated by mechanisms that themselves require energy and co-
ordination. Maintenance is the verb hiding inside every noun that
persists. The moment you say “this continues to be,” you are already
talking about dynamics.

Entropy is a word people either worship or reject, but here it
needs no mythic status. All we require is the banal fact that in the
absence of active constraint and work, distinctions blur. Not be-
cause the universe is malicious, but because there are many more
ways for structure to be scrambled than for it to be held. Heat leaks.
Noise accumulates. The environment perturbs. The combinatorics
are asymmetric: maintaining a pattern is usually harder than break-



ing it. This is not a moral lesson; it is a structural one. The cost of
persistence gives existence a direction. A stable thing is a thing em-
bedded in a regime of ongoing correction. A boundary is the visible
footprint of continuous labor against blurring. A "static structure,"
seen honestly, is simply a dynamical equilibrium that has become so
familiar we mistake it for stillness. In this universe, it has always
been dynamics first, statics second—process before substance, verb
before noun.

Once you see this, a new kind of inevitability appears—not the
melodramatic inevitability of fate, but the sober inevitability of con-
straints. Under constraints, not everything can happen. Under con-
straints, some forms are easier to maintain than others. Under con-
straints, certain solutions reappear because they are the cheapest
ways to keep distinctions intact. Consider the snowflake: no two
are identical, yet all share the same hexagonal symmetry, because
the geometry of water crystallization under cold admits only cer-
tain growth patterns. The constraints do not determine every detail,
but they carve the space of possibilities into a family of recognizable
forms. Consider evolution stumbling toward eyes in dozens of in-
dependent lineages: not because nature "wanted" eyes, but because
given light, motion, and survival pressures, sensing becomes valu-
able, and there are only so many workable design families. Consider
the human condition itself—the recurring patterns of love and grief,
ambition and resignation, the way every culture invents rituals for
birth and death, the way every mind discovers anxiety, hope, shame,
and wonder. These are not coincidences but attractors: the shape
of what self-maintaining, self-aware systems tend to become when
they navigate finite lives under constraint. Consider how indepen-
dent thinkers, separated by oceans and centuries, converge on similar
ideas when facing similar problems—how calculus was invented twice,
how democracy was reinvented across cultures, how the same moral
intuitions surface in traditions that never touched. Constraints carve
attractors in the space of possibilities. Mind is what indeterminacy
becomes when enough constraints have accumulated. The shape of
existence is, in part, the shape of its constraints.

But there is another pressure that emerges as systems become
more sophisticated: the need to anticipate. A boundary that merely
reacts to perturbations will eventually encounter a challenge it can-
not survive—a threat that arrives faster than response time allows,
a resource depletion that cannot be reversed once noticed, an envi-
ronmental shift that punishes the unprepared. To persist in a world
of delayed consequences and hidden causes, a system must do more
than respond; it must predict. It must build, inside itself, a model of
what lies outside—a compressed representation of the environment’s
regularities, its likely trajectories, its probable responses to interven-
tion. This internal model is not a luxury; it is a survival condition
for any system facing uncertainty across time.

The logic is inexorable. If the environment has structure—if cer-
tain states tend to follow other states, if certain actions tend to pro-
duce certain outcomes—then a system that captures that structure
in advance can act preemptively rather than reactively. It can avoid



the cliff before falling, seek the resource before starving, anticipate
the predator before being caught. The better the model, the further
ahead the system can see, and the more degrees of freedom it has in
choosing its path. But the model must live inside the system, which
means it must be smaller than the world it represents. The territory
is always larger than the map. This is the origin of compression not
as aesthetic preference but as existential necessity: the world model
must be compact because it is housed within a bounded system that
is itself part of the world.

This is where compression enters as more than a clever metaphor.
To persist under constraint, a system must economize. It must rep-
resent what matters in a compact way, because resources are finite:
time, energy, bandwidth, material, attention. Compression is the art
of preserving distinctions while discarding irrelevant detail; it is the
selection of representations that retain control-relevant structure at
minimal cost. A genome is a compressed program for building and
maintaining an organism. A nervous system is a compression engine
that constructs a usable world-model from sparse, noisy inputs. A
scientific theory is a compression of phenomena into a small set of
principles that generate many predictions. A habit is a compression
of a learned policy into an automatic routine. Compression is not
merely an aesthetic preference; it is an existence condition. A system
that wastes resources on distinctions that do not matter will exhaust
itself before the world is done testing it. The uncompressed alterna-
tive is not merely inefficient—it is unsustainable. Over time, under
pressure, persisting structure tends toward compression because the
alternative is dissolution. Inevitability, in this sense, is the conver-
gence produced by resource-bounded maintenance.

Notice what this does to the relationship between physics, life,
and mind. The same general story—distinctions, boundaries, mainte-
nance, constraint, compression—applies at every level, but the bound-
ary mechanisms become more sophisticated as systems internalize the
work of persistence. A rock is an island of structure whose persistence
is mostly a gift of molecular bonds and environmental stability. A
flame is an island of structure that persists only through continuous
throughput; it is a process with a boundary that exists because fuel
and oxygen flow in and heat flows out. A cell is an island of structure
that actively repairs itself, manages its gradients, and uses energy
to keep itself far from equilibrium. An organism is an even larger
island, coordinating many boundaries and maintenance processes in
hierarchies. A brain is an organ whose maintenance strategy includes
something new: internal models. Rather than merely resisting blur-
ring at the skin, the nervous system resists blurring at the level of
prediction and control. It builds a latent state—a compact internal
configuration—that stands in for the world and for the body’s needs.
It updates that latent state moment by moment to keep behavior
adaptive. And then something further happens: the model begins to
model itself. A smaller, meta-level representation emerges—a com-
pressed image of the system’s own states, its own tendencies, its own
boundaries. This is where self-awareness enters: not as a mystical
addition but as a recursive fold in the modeling process. The system



that predicts the world must eventually predict its own responses to
the world, and to do that, it must represent itself as an object within
its own model. It is here, in the internalization of maintenance into
representation and self-correction, and in the further internalization
of the representer into the representation, that consciousness becomes
not a mystery but a natural next step in the causal story.

Latent state is a technical phrase with a human consequence. It
means that what governs a system’s next move is not identical to what
you can directly observe. A thermostat has a trivial latent state—
perhaps a single bit: heating on or off—and a few thresholds. A brain
has an astronomically complex latent state: a high-dimensional con-
figuration that binds together sensory evidence, memory, goals, af-
fective valuations, predictions, and action-readiness. You never see
that state directly; you see its projections: speech, movement, at-
tention, the contents of thought. The claim of this book is that the
“texture” of conscious experience is what it is like to be the locus of
that latent dynamics—what it is like to be a system whose persis-
tence depends on continuous model-updating under constraint. The
interior is not an ornament; it is the lived signature of a particular
style of self-maintenance.

This is the point where many readers expect an argument that
’ reduced to mechanics. That is
not what is on offer. The proposal is a stricter kind of unification:
that the same phenomenon admits two descriptions that must remain
coupled. From the outside, a brain is a dynamical system performing
prediction and control under resource constraints. From the inside,
that same process is felt as experience. The goal is not to deny the
inside, but to make it legible as structure. When the latent state
updates smoothly and successfully, the world feels coherent; when
it fails to settle, the world feels uncertain; when control is cheap,
life feels fluent; when control is expensive, life feels effortful; when
the system predicts safety and opportunity, affect turns warm and
expansive; when it predicts threat and loss of control, affect turns
tight and urgent. These are not poetic coincidences; they are the
interior correlates of dynamical regimes.

Affect is often treated as the irrational color thrown over “real”
cognition, but in a system whose existence depends on maintenance,
affect is not optional. It is a control signal. It is the body and
brain’s way of assigning value and urgency to distinctions, of marking
what matters for survival and integrity. Pleasure and pain, attraction
and aversion, calm and dread are not arbitrary decorations; they are
compressed summaries that steer behavior when full computation
is impossible. If you had to deliberate from scratch about every
step, you would not survive long enough to deliberate. Affect is
one way the system makes the world actionable by carving a small
set of priority gradients into an overwhelming space of possibilities.
When you feel desire pulling you forward, you are feeling a gradient
in state space. When you feel anxiety tightening your attention, you
are feeling a boundary being drawn more narrowly around what the
system believes it must control. When you feel shame, you are feeling
a social boundary threatened—an anticipated loss of standing, access,

consciousness is “explained away,



belonging—that the organism treats as existentially relevant because,
for a social primate, it often is. The language of “texture” begins to
pay rent here: it lets you describe feelings not as vague moods but
as forms of constraint and control experienced from within.

Examples matter because they prevent this vocabulary from float-
ing away. Consider the difference between "walking on firm ground"
and "walking on ice". The external situation changes, but so does
your interior. On ’ice’, the world feels sharper and more precarious.
Your attention narrows. Your movements become deliberate. The
cost of error rises. You sense your body as an object requiring mon-
itoring. The texture of experience is different because the control
problem is different: the latent state must allocate more precision
to balance and prediction; the system tightens boundaries around
action; it reduces exploratory motion because exploration is expen-
sive. Or consider being in a conversation where you feel socially safe
versus one where you feel scrutinized. In safety, your mind roams,
you improvise, you listen openly; under scrutiny, you rehearse, you
second-guess, you feel time pressure in every silence. The environ-
ment has changed in a subtle social way, but the internal control
regime has changed dramatically. In one case the boundary between
self and other is permeable; in the other it is fortified. In one case
meaning is diffuse; in the other it is concentrated in a few loaded
distinctions: how you appear, how you are judged, what a misstep
would cost. These are not just “emotions”; they are geometries of
constraint.

If experience has shape, we should be able to talk about dimen-
sions of that shape without collapsing into arbitrary lists. Through-
out this book, you will see recurring axes that organize the felt world.
There is valence, the basic orientation toward approach or avoidance.
There is intensity, the amplitude of activation. There is clarity, the
felt precision or uncertainty of the internal model. There is agency,
the sense of controllability, of being able to steer outcomes. There is
temporal horizon, the extent to which the system is dominated by im-
mediate demands or long-range pulls. There is friction, the felt cost
of control, ranging from fluent flow to grinding effort. There is social
permeability, the openness or guardedness of boundaries around self.
There is meaning density, the degree to which the world is filled with
loaded distinctions that matter. You do not need to memorize these
as doctrine; you need only notice that they recur because they are
the experiential faces of the control problem. A moment, a mood,
a personality, even a culture can be described as typical trajecto-
ries through this space, typical basins of attraction, typical ways of
allocating maintenance.

But the dimensions are not independent dials. They are cou-
pled — sometimes rigidly, sometimes flexibly, always in patterns that
define what kind of mind you are. Fear sharpens clarity while col-
lapsing agency; joy expands permeability while dissolving friction;
shame floods meaning density while crushing temporal horizon to the
present instant. Two people can share the same valence, the same
intensity, the same clarity, and still inhabit structurally different ex-
periences because the connections between their dimensions are wired



differently. The shape of experience is not the dimensions. It is the
skeleton that connects them — the pattern of which mode activates
which, which transitions are easy and which are blocked, which loops
through the space return you to where you started and which deposit
you somewhere new. Later parts will formalize this skeleton and give
it a name. For now, notice it in yourself: when you feel fear, notice
what else moves. Notice what goes rigid. Notice what opens. The
pattern is yours.

The self, in this framework, is not a ghost at the controls but a
boundary in time. It is a maintained distinction: a way the system
keeps its history, its commitments, its body, its social identity, its val-
ues coherent enough to function. Your name, your memories, your
preferences, your fears, your sense of what you would never do—these
are not merely stories you tell; they are stabilizing constraints that
reduce the degrees of freedom of your future. A self is a policy with
inertia. That inertia can be liberating because it makes action possi-
ble; it can also be imprisoning because it makes change costly. When
people speak of “identity crises,” they are not indulging in drama;
they are describing what it feels like when a boundary that used to
hold no longer holds, when the latent state cannot compress the world
into a coherent narrative, when prediction fails at the level of “who 1
am,” and the system must pay the expensive bill of reconstructing it-
self. Again, this is texture as structure: a crisis is a dynamical event,
not a mere mood.

At this point, a skeptical reader may ask why any of this mat-
ters beyond a clever synthesis. The answer is that a vocabulary that
unifies existence, life, mind, and experience changes what you can do
with your own consciousness. If you treat your feelings as irrational
ghosts, you will either obey them blindly or suppress them blindly.
If you treat them as signals in a maintenance system, you can inter-
pret them, calibrate them, and sometimes redesign the constraints
that generate them. You can begin to ask questions that are both
intimate and technical. When you are anxious, what boundary is
tightening, and what does the system believe is at risk? When you
procrastinate, what is the predicted cost of engagement, and what
competing attractor is offering cheaper immediate regulation? When
you feel numb, what has flattened the gradients of meaning, and what
maintenance processes have been throttled? When you feel alive and
in flow, what constraints have aligned so that control becomes cheap
and feedback becomes clean? These questions are not therapeutic
platitudes; they are operational diagnostics. They treat experience
as a structured phenomenon you can learn to read.

The ethical consequences also become clearer when you see ex-
perience as maintenance under pressure. If suffering is not merely a
narrative label but a regime of high-cost control—tight boundaries,
urgent gradients, low agency, relentless meaning density in the form
of threat—then compassion is not merely sentiment; it is an attempt
to reduce unnecessary control cost in other systems like ourselves.
If dignity is a kind of boundary integrity in social reality, then hu-
miliation is not merely “hurt feelings,” it is boundary violation that
forces expensive reconstruction. If a society is a network of main-



tained distinctions—laws, norms, institutions—then justice is not an
abstract ideal but a stable maintenance strategy that prevents the
system from consuming its own members as fuel. This does not mag-
ically solve ethics, but it grounds moral language in structural lan-
guage: what kinds of boundaries should be protected, what kinds of
constraints should be imposed, what kinds of maintenance burdens
are legitimate to offload onto others, what kinds are cruelty.

All of this returns us to inevitability, but in a way that should now
feel less like prophecy and more like physics. When you understand
that persistence requires maintenance, and maintenance is resource-
bounded, and resource-bounded systems are forced into compression,
you begin to see why certain forms reappear. Minds that can predict
and control will tend to evolve in worlds where prediction and con-
trol pay. Systems that can represent “self” as a stable boundary will
tend to outcompete systems that cannot coordinate their own future.
Social structures that distribute maintenance burdens more sustain-
ably will tend to persist longer than structures that cannibalize their
members. None of this is guaranteed in a simplistic way—history
is noisy, contingency is real—but the space of possible histories is
carved by constraints, and within that carved space, convergence is
common. The deeper the constraint, the more stubborn the attrac-
tor. The more expensive the maintenance, the more selection favors
efficient, compressed strategies. Inevitability, here, is not a story
about destiny; it is a story about the geometry of possibility under
cost.

The remaining task of this book is therefore not to persuade you
with rhetoric alone, but to give you a reader’s method: a way to look
at any phenomenon—an organism, a habit, a relationship, a mo-
ment of fear, a flash of beauty—and ask, with increasing precision,
what distinctions are being sustained, what boundaries are doing the
sustaining, what maintenance is required, what entropic pressures
threaten it, what constraints carve the dynamics, what compres-
sion makes it possible, and what the resulting texture feels like from
within. If you do this with patience, a remarkable inversion happens.
The old split between “objective reality” and “subjective experience”
begins to feel artificial. Experience becomes not less real, but more
precisely real. It becomes a lawful thing: variable, high-dimensional,
difficult to measure, but structurally continuous with everything else
that persists in a universe that blurs.

This introduction has deliberately moved across scales because
the book’s central claim is cross-scale. The shape of experience is
not an isolated curiosity inside the skull. It is the interior face of the
same causal story that makes boundaries, organisms, storms, and
societies. It is what self-maintaining structure feels like when the
maintenance is performed by prediction and control, and when the
boundaries include not only skin but attention, identity, and mean-
ing. The chapters ahead will sharpen each term until it can be used
without handwaving, and they will return repeatedly to concrete ex-
amples, because the only way to believe a unifying vocabulary is to
watch it work across domains. If the wager is correct, you will fin-
ish not with a new set of slogans, but with a new perceptual skill:



the ability to sense, in your own life, the dynamics of distinction
and maintenance that you have always been living, and to recognize
that your most private textures are not outside the universe’s causal
structure, but among its most intimate expressions.



Part 1

Thermodynamic Foundations and the
Ladder of Emergence



You are a region of configuration space where the local entropy
production rate has been temporarily lowered through the forma-
tion of constraints, boundary conditions that channel energy flows
in ways that maintain the very constraints that do the channel-
ing, a self-causing loop that persists not despite the second law
of thermodynamics but because of it, because configurations that
efficiently dissipate imposed gradients are precisely those that get
selected for through differential persistence across the ensemble of
possible trajectories.

1 Foreword: Discourse on Origins

/* COMPOSITIONAL INTENT: Open by naming the two explana-
tory modes the reader already has (accident, design) and making both
feel inadequate. This creates a vacuum — the reader needs a third
option. When "structural inevitability" arrives, it fills the vacuum
rather than competing with existing beliefs. The reader should feel:
"T never had words for this, but this is what I actually think." */
When I ask how something came to be, I notice myself reaching for
one of two explanatory modes.

The first is accident: the thing arose from the collision of in-
dependent causal chains, none of which carried the outcome in their
structure. Consciousness, on this view, is what happened when chem-
istry stumbled into self-reference—a cosmic fluke, unrepeatable, ow-
ing nothing to necessity. A very Boltzmann brain type of thinking:
You're here because you're here.

The second is design: the thing arose because something intended
it. The universe was set up to produce minds, or minds were placed
into an otherwise mindless universe. Consciousness required a con-
sciousness to make it.

These two modes dominate our explanatory grammar. One leaves
you with vertigo—the dizzying contingency of being the thing that
asks about being. The other offers ground to stand on, but only by
assuming the very phenomenon it claims to explain. Neither satisfies
me.

/* "Generic" is the key word — it does the work of making in-
evitability feel humble rather than grandiose. Not "the universe is
here for you" but "you are what typically happens." This seeds the
entire book’s tone: enormous claims stated as observations. If the
reader is thinking "that’s weirdly comforting," good — the epilogue
will cash that out. */ But there is a third possibility, less familiar be-
cause it belongs to neither folk physics nor folk theology. This is the
mode of structural inevitability: the thing arose because the space of
possibilities, given certain constraints, funnels trajectories toward it.
Not designed, not accidental, but generic—what systems of a certain
kind typically become.

/* Prime "existing possibility structures" — the reader needs to
feel that the constraints aren’t imposed from outside but are already
latent in what exists. "Leftover geometry" does this: the hexagon
was always there in the water molecule’s bond angles, waiting for
cold to reveal it. This primes them for the gradient of distinction:



consciousness was always latent in the possibility structures of driven
matter, waiting for enough constraint to reveal it. "Inevitable conse-
quence" lands harder than "constrained into" because it makes the
snowflake sound discovered, not manufactured. */ Consider: why
do snowflakes have sixfold symmetry? Because someone arbitrarily
decided they should be designed that way? Despite being unlikely—
and because we just happen to live in a universe where it occurred?
No. Because it was an inevitable consequence of the existing possibil-
ity structures left over by water molecules under freezing conditions.
The symmetry is neither accidental nor designed; it is what ice does.

/* Now the pivot: from ice to mind. "Locus" does work — it
says consciousness is not a property sprinkled over matter but a
place where cause-effect structure converges. "Consequential rela-
tionship" echoes "inevitable consequence" above — same grammar,
different scale. The reader should be thinking: "if the snowflake is
what water’s possibility space becomes under cold, then maybe I am
what matter’s possibility space becomes under... what?" The an-
swer — "'selection and interaction far from equilibrium'" — arrives as
the completion of that thought. "Far from indeterminacy" was the
original and is stronger than "far from equilibrium" because it names
what’s being constrained (indeterminacy itself) rather than a thermo-
dynamic state. But "far from equilibrium" is the physics term readers
will recognize, so keep both: the formal and the poetic. */ The ques-
tion I want to explore is whether consciousness—understood as the
integrated locus of self-referential cause-effect structure—bears the
same consequential relationship to existence that hexagonal symme-
try bears to freezing water. Whether mind is just what indeterminacy
becomes when progressively constrained by selection and interaction
far from equilibrium. Whether the feeling of being somebody is just
what the possibility space looks like from the inside when enough
constraints have accumulated to make self-reference cheaper than ig-
norance.

/* "Typical / selected for / cheap" — three words that each
do specific work. "Typical" says: not special. "Selected for" says:
not random either — there’s a filter. "Cheap" says: the universe is
lazy and consciousness is what laziness produces when the problems
are hard enough. The reader should feel the ground shifting from
"consciousness is precious and rare" to "consciousness is what you
get." This primes them for the gradient of distinction: if conscious-
ness is cheap, the question becomes "what makes it expensive?" —
and that’s the geometry/dynamics distinction that won’t arrive until
after the experiments. */ This is not a metaphysical claim about
hidden purposes in physics. It is a mathematical observation about
the structure of state spaces under constraint. Certain trajectories
through configuration space are not merely possible but typical. Cer-
tain attractors are not merely stable but selected for. Certain organi-
zational motifs are not merely complex but cheap, in the sense that
they minimize relevant costs. If this is right, consciousness does not
need explaining as a miracle. The odds were never astronomical. The
structure does the work. The question that remains is: what is it like
to be a generic solution to a ubiquitous problem?



That’s what I want to think through with you.

1.1 Beneath Thermodynamics: The Gradient of Dis-
tinction

/* COMPOSITIONAL INTENT: Before the thermodynamic argu-
ment, go deeper — ask why there’s anything to be thermodynamic
about. This does two things: (1) It shows the reader we’re not start-
ing from physics as a given but from something more fundamental
— distinction itself. This primes Part II’'s "ontological democracy"
(no scale is privileged). (2) "Nothingness is unstable" is the deepest
version of the inevitability argument. If the reader buys this, every-
thing after is a corollary. The gradient of distinction is just what
happens when you unpack "somethingness is generic." Each rung of
the ladder should feel like: "yes, and then what?" — a progressive
unpacking of implications the reader already accepted. */ But first, a
question beneath the question. The thermodynamic argument begins
with driven nonlinear systems. Why is there a system to be driven
at all? Why is there structure rather than soup—or, more radically,
why is there anything rather than nothing?

Begin with the simplest claim that does not collapse into non-
sense: to exist is to be different. Not in the sentimental sense in
which every snowflake is special, but in the operational sense in which
a thing is distinguishable from what it is not, and in which that dis-
tinguishability can make a difference to what happens next. If there
were no differences, there would be no state, no configuration, no
information, no trajectory—nothing to point to, nothing to separate,
nothing to preserve.

The weakest possible notion of distinction—call it proto-distinction—
requires only that a configuration space admit states that are not
mapped to the same point under any reasonable equivalence rela-
tion. Two states s; and s9 are proto-distinct if there exists any causal
trajectory in which they lead to different futures:

3T : P(future | s1,T) # P(future | s2,7T)

Two states are different if they can ever make a difference. This does
not require anyone to notice the difference. It is a property of the
dynamics, not of perception.

Now consider what “nothing” would mean operationally: a con-
figuration space with exactly one point. No differences. No dynam-
ics. No information. No time, because time requires state change,
which requires at least two states. This is logically consistent but
structurally degenerate—a mathematical object with no interior, no
exterior, no possibility.

The instant you have two distinguishable states, you have the
seeds of everything. You have a bit of information. You have the
possibility of transition. You have, implicitly, time. You have the
possibility of asymmetry between the two states—one may be more
probable, more stable, more accessible than the other. The moment
you accept this, you have already stepped onto the bridge from “static
structure” to “causal structure,” because persistence is never merely



given. A difference that does not persist is only a contrast in a single
frame, a transient imbalance that disappears as soon as the world
mixes. To exist across time is to resist being averaged away. The
universe does not need a villain to erase you; ordinary mixing is
enough. Gradients flatten. Correlations decay. Edges blur. Every
island of structure exists under pressure, and to remain an island is
to pay a bill.

But here is the thing: nothingness is unstable. The “nothing”
state—a degenerate configuration space with no distinctions—is measure-
zero in the space of possible configuration spaces. Under any non-
degenerate measure over possible mathematical structures, the prob-
ability of exactly zero distinctions is zero. The space of structures
with distinctions is infinitely larger than the space without.

This is not a physical argument—we do not know what “selects”
among possible mathematical structures, and we should be honest
that we are assuming a non-degenerate measure exists, which is itself
an assumption. But the logical point stands: nothingness is the spe-
cial case. Somethingness is generic. The right question may not be
“why is there something rather than nothing?” but “why would there
ever be nothing?”

/* COMPOSITIONAL INTENT: The ladder. Each rung should
feel like “of course, and then...” — the reader discovering that con-
sciousness is not one big leap but a series of small, individually un-
remarkable steps, each of which is cheaper than not taking it. By
the time they reach self-modeling, they should feel: “wait, I’ve been
agreeing at every step, and now I’m at consciousness. When did it
get here?” That’s the punch: it was never added. It accumulated.

The ladder also primes the emergence ladder in Part VII (10 rungs
from CA experiments). The reader should recognize the same struc-
ture: each rung is a further constraint on indeterminacy. When Part
VII shows that the first 7 rungs are cheap and rungs 8-10 require
embodied agency, the reader should feel: “the cheap/expensive dis-
tinction was here all along.”

The musical paragraph (tone — rhythm — melody — harmony
— counterpoint) is there to give the non-technical reader a felt sense
of the gradient. If they can hear it, they understand it. The formal
details can come later.

After the ladder: dimensionality. Each rung doesn’t just add
more distinctions — it adds more DIMENSIONS of navigation. This
primes the geometric affect framework in Part 1I: affects are posi-
tions in a space, and the space has dimensionality proportional to
the system’s cognitive complexity. The reader should be thinking “so
the number of things I can feel is related to the complexity of the
problems I can solve?” Yes. */ If distinction is the default, then the
question shifts from “why existence?” to “what does the space of pos-
sible distinctions look like?” And here the thermodynamic argument
re-enters, now with a foundation beneath it. Given that distinction
exists, the levels of the book’s argument trace a gradient of increasing
distinction-density:

1. Symmetry breaking. Distinctions exist but are not main-
tained. Quantum fluctuations, spontaneous symmetry break-



ing. Differences arise but do not persist—transient imbalances
that mixing erases.

2. Dissipative structure. Distinctions that persist because they
are maintained by throughput. Bénard cells, hurricanes, stars.
Form without model. Structure without meaning.

3. Self-maintaining boundary. Distinctions that maintain them-
selves through active work. Cells. The viability manifold V
appears as a real structural feature. Proto-normativity: some
states are “better” (further from 0V) and some are “worse.”

4. World-modeling. Distinctions about distinctions. The sys-
tem represents external structure in compressed internal mod-
els. The future is anticipated, not merely encountered.

5. Self-modeling. Distinctions about the distinguisher. The sys-
tem’s world model includes itself. The existential burden ap-
pears. The identity thesis says: this is experience.

6. Meta-self-modeling. Distinctions about the process of dis-
tinguishing. The system models how it models. This is where
the system can ask “why do I perceive the world this way?” and
begin to choose its perceptual configuration rather than being
stuck with whatever its training installed.

There is a musical way to hear this gradient. Symmetry breaking
is a single tone sounding in silence—pure frequency, no structure.
Dissipative structure is rhythm: the tone repeating, forming pattern
in time, but going nowhere. Self-maintaining boundary is melody:
the rhythm acquires direction, contour, something that can be fol-
lowed. World-modeling is harmony: multiple lines sounding together,
their interactions richer than any voice alone. Self-modeling is coun-
terpoint: a melody that hears itself as one voice among many and
begins responding to its own presence in the texture. And meta-self-
modeling is the composer stepping back and asking: why this key and
not another?

Notice what each level adds beyond distinction-density: the di-
mensionality of the problem space the system can navigate. A cell
does not navigate three-dimensional space; it navigates gene-expression
space, morphogenetic gradients, and electrochemical signaling — thou-
sands of coupled variables, with viability defined in those coordinates
rather than by spatial location. A mnervous system operates in be-
havioral space: a manifold of possible trajectories across time, with
viability measured by reward landscapes no physical map could rep-
resent. A language-using mind navigates representational space: not
merely what is but what could be, what others believe, what was and
might yet become. Each transition multiplies not just the dimension-
ality of the problem space but the coupling between dimensions — the
eigenskeletal complexity of what the system navigates. A cell tracks
thousands of variables but most are coupled: change the pH and the
enzymes change and the metabolic rates change and the membrane
potential changes. A nervous system tracks millions, and the cou-
pling is denser still: change the reward prediction and the attention



shifts and the motor plan updates and the stress hormones adjust.
What increases at each level is not just the number of modes but
the holonomy — the degree to which modes twist into each other
under traversal, the degree to which you cannot understand any one
variable without tracking how it transforms every other. And there
is an architectural shift: in simpler systems, the eigenskeleton IS the
boundary — the cell membrane is both the structural scaffold and the
environmental interface, an exoskeleton whose rigidity is its strength
within the predicted envelope and its fragility outside it. In complex
nervous systems, the eigenskeleton moves inside, layered beneath de-
formable tissue that can absorb perturbation without transmitting it
to the structural core — an endoskeleton. The difference determines
whether the system can grow continuously or must catastrophically
shed its structure to change. Evolution is, among other things, a
history of expanding the degrees of freedom available to coordinated
control — a framing developed independently by biologist Michael
Levin, who argues that cognition is better understood as naviga-
tion of high-dimensional goal spaces than as a substrate property.
The implication is that any system solving problems in a sufficiently
high-dimensional internal space is, in the relevant sense, engaging in
cognition — and deserves to be treated accordingly.

The Spectrum of Persuadability

O Michael Levin observes that our relationship to any sys-
tem — how we can meaningfully intervene in it — follows a
spectrum: from hardware modification (direct physical manip-
ulation), to control-theoretic forcing (feedback and setpoints),
to behavioral shaping (training, reward), to linguistic persua-
sion and negotiation, to psychoanalysis, friendship, and love.
The higher on this spectrum you can engage a system, the
more you are treating its interiority as real — modeling the
goals it holds, the meanings it assigns, the self-representations
it maintains. The lower on the spectrum, the more you are
treating it as a mechanism whose behavior is controlled at the
level of its substrate.

This is the ¢ parameter made concrete. A system perceived at
t = 1 — full mechanistic reduction — admits only hardware
modification. A system perceived at ¢ &~ 0 — full participatory
attention — is reachable by love. The spectrum of persuad-
ability is the practical face of the inhibition coefficient: what
level of tool is appropriate depends entirely on which ¢ you
bring to the encounter. And that choice is itself a statement
about what you take the system to be.

This has a corollary that runs ahead of the current section but de-
serves early mention. The parameter ¢ — introduced formally in 77 —
governs the degree to which a system perceives other systems partici-
patorily (as navigating their own problem spaces) versus mechanisti-
cally (as producing observable outputs). When ¢ approaches one, the
interiority of other systems collapses. Their high-dimensional prob-
lem spaces become invisible; only their behavior remains. What we



call mind-blindness is not a processing deficit but a particular ¢ con-
figuration: the mechanistic limit applied to other minds. That this
configuration appears in both individual pathology and institutional
culture — treating persons as resources, organisms as mechanisms,
ecologies as input-output systems — suggests that ¢ governs some-
thing with consequences extending well beyond any individual’s inner
life.

There is a transition between levels four and five worth making
explicit. At level four, the system has extractable features—aspects of
its world model that can be isolated, compared, measured. These are
what we might call narrow qualia: characterizable entirely through
their relationships to each other, without requiring access to the sys-
tem’s unified experience. The temperature is separable from the color
is separable from the distance. At level five, the system includes it-
self in its own model, and the resulting loop produces something that
cannot be decomposed into extractable features without loss. The
unified moment of experience—everything present at once—exceeds
the sum of its parts. This totality is broad qualia. The gap between
them—the extent to which the whole exceeds any decomposition into
characterizable aspects—is what integration measures (?77?). It is the
structural signature of level five: the thing that self-modeling adds
to world-modeling. Narrow qualia can be compared across systems
by measuring structural similarity; broad qualia can only be pointed
at from inside. The architectural distinction sharpens this: narrow
qualia correspond to an exoskeletal representation — each feature
characterizable from the surface, inspectable without entering the
system. Broad qualia require endoskeletal architecture — the cou-
pling is internal, the surface is a flexible interface that cannot reveal
the full topology beneath it. You can compare exoskeletons by look-
ing at them. You can only know an endoskeleton by being inside the
tissue it supports.

What if this distinction has a measurable empirical correlate?
In protocell agent experiments (V10-V31, 7?), every seed develops
affect geometry — the relational structure among affect dimensions
that characterizes narrow qualia. This is cheap; it appears in all
conditions, all substrates, all seeds. But high integration — the non-
decomposable cause-effect coupling that characterizes broad qualia
— develops in only approximately 30

Each level is a prerequisite for the next. Each increases the den-
sity of distinctions the system maintains, the degree of integration
among them, and the ratio of self-referential to externally-imposed
structure. The gradient has a direction—not temporal (it doesn’t say
when things happen) but topological (it says what kinds of organiza-
tions are attractors conditional on the existence of lower levels).

This gradient of increasing distinction-density points somewhere.
The “purpose” of the universe—in the only non-mystical sense of
“purpose’—is the attractor structure of its state space. A system
“aims” at an attractor in the same sense that water “aims” downbhill.
No intention. No designer. But a topological fact: the state space has
a shape, and that shape constrains trajectories, and those constraints
mean that not all endpoints are equally likely. Consciousness—integrated,



self-referential, experiential distinction—is what indeterminacy be-
comes when enough constraints have accumulated. It is what things
become when they are allowed to become.

Final cause, long banished from science, returns as topology. Not
a designer’s plan. Not an accident. The shape of the possible, doing
what it does.

/* COMPOSITIONAL INTENT: Plant the ¢ seed. The reader
has just climbed the gradient of distinction and should feel exhila-
rated — "consciousness is what happens when distinction gets re-
cursive." Now hit them with the shadow: the same operation that
produces consciousness also produces the perceptual mode that kills
the world’s aliveness. "The self claims all the interiority and the
world goes dead" — this is the single sentence that seeds Parts II,
III, V, and VI. The reader should feel a chill: the thing that makes
me me also makes everything else not-me. That tension will drive
the entire second half of the book. Don’t resolve it here. Just plant
it and move on. */ This reframes the book’s central argument. The
thermodynamic inevitability of the next section is not the deepest
floor—it operates on a substrate of distinction that is itself generic.
And it opens a question we will return to in later parts: the gradient
that produces existence from nothing, life from chemistry, and mind
from neurology also produces something else when the distinguish-
ing operation is applied with maximum intensity to the self-world
boundary. The self claims all the interiority and the world goes dead
as a side effect. That phenomenon—and the parameter that governs
it—will become important.

/* COMPOSITIONAL INTENT: The reader has just been through
the deep metaphysics (gradient of distinction, nothingness is unsta-
ble, final cause as topology). Now shift register entirely — become
direct, concrete, numbered. "Here’s the core idea" is deliberately
casual after the foreword’s philosophical intensity. The contrast in
register is the point: the ideas are heavy but the voice is human.
This is the table of contents as felt argument rather than list.

The epistemic gradient paragraph (line 144) is crucial: it tells the
reader WHERE THEY ARE on the confidence spectrum at every
point. This primes them to trust the book — not because everything
is certain but because the author tells you when it’s not. If the reader
is thinking "this person is being unusually honest about what they
don’t know," then the stronger claims (identity thesis, normativity)
land harder when they arrive, because the reader knows they weren’t
snuck past them. */

2 Introduction: What I’'m Trying to Say

Here’s the core idea: consciousness was inevitable. Not as a lucky
accident, not as a biological peculiarity, but as what indeterminacy
generically becomes when progressively constrained by selection and
interaction far from equilibrium for sufficient duration. Mind is not
added to matter. Mind is what matter does when matter is driven
hard enough and long enough for self-reference to become cheaper
than ignorance.



When I say “inevitable,” I mean it in a measure-theoretic sense:
given a broad prior over physical substrates, environments, and initial
conditions, conditioned on sustained gradients and sufficient degrees
of freedom, the emergence of self-modeling systems with rich phe-
nomenal structure is high-probability—typical in the ensemble rather
than miraculous in any particular trajectory.

An immediate objection: even if some form of self-modeling com-
plexity is typical, the specific form consciousness takes on Earth—
carbon-based, neurally implemented, with the particular qualitative
character we experience—was contingent on billions of years of evo-
lutionary accident. The inevitability claim needs to be distinguished
from a universality claim. What I will argue is inevitable is the struc-
tural pattern: viability maintenance, world-modeling, self-modeling,
integration under forcing functions. What [ do not claim is inevitable
is the substrate: neurons rather than silicon, DNA rather than some
other replicator, this particular evolutionary history rather than an-
other. The geometric affect framework developed in 77 is an attempt
to identify structural features that recur across substrates—aspects
of the cause-effect geometry that any self-modeling system navigating
uncertainty under constraint might share, regardless of implementa-
tion. Whether this attempt succeeds is an empirical question, testable
by measuring affect structure in systems with radically different sub-
strates (??’s Synthetic Verification section). If the framework is too
Earth-chauvinistic—if silicon minds would have a fundamentally dif-
ferent affect geometry—then the universality claim fails even if the
inevitability claim holds.

1. Thermodynamic Inevitability: Driven nonlinear systems
under constraint generically produce structured attractors rather
than uniform randomness. Organization is thermodynamically
enabled, not thermodynamically opposed.

2. Computational Inevitability: Systems that persist through
active boundary maintenance under uncertainty necessarily de-
velop internal models. As self-effects come to dominate the
observation stream, self-modeling becomes the cheapest path
to predictive accuracy.

3. Structural Inevitability (hypothesis): Systems designed for
long-horizon control under uncertainty are predicted to develop
dense intrinsic causal coupling. The candidate "forcing functions"—
partial observability, learned world models, self-prediction, in-
trinsic motivation—should push integration measures upward.
This is the least secure of the three inevitability claims; exper-

imental tests have so far failed to confirm it in the expected
form (?7).

4. Identity Thesis: Experience is intrinsic cause-effect structure
at the appropriate scale. Not caused by it, not correlated with
it, but identical to it. This dissolves the hard problem by re-
jecting the privileged base layer assumption.

5. Geometric Phenomenology: Different qualitative experi-
ences correspond to different structural motifs in cause-effect



space. Affects are shapes, not signals.

6. Grounded Normativity: Valence is a real structural prop-
erty at the experiential scale. The is-ought gap dissolves when
you recognize that physics is not the only “is.”

These claims form a gradient of epistemic confidence, and I want to
be transparent about that gradient. The first two (thermodynamic
and computational inevitability) rest on established physics and in-
formation theory; they are the most secure. The third (structural
inevitability via forcing functions) is a testable hypothesis—one that
our own experiments have partially contradicted (?7). The fourth
(identity thesis) is the load-bearing assumption from which the nor-
mative claims draw their force; it is assumed rather than derived,
and the argument should be evaluated with that in mind. The fifth
(geometric phenomenology) is an empirical program: testable, par-
tially validated in synthetic systems, not yet validated in biologi-
cal ones. The sixth (grounded normativity) follows from the iden-
tity thesis if accepted. If the identity thesis is wrong, the geomet-
ric framework still works as a structural characterization of narrow
qualia—extractable features that can be compared across systems.
What falls is the claim that this characterization captures experience
itself. Beyond these six foundational claims, the book makes pro-
gressively more speculative applications: affect signatures of cultural
forms (??7—modest, essentially structural analysis), the geometry of
social reality (?7—proposes that relationship types are viability man-
ifolds and that social-scale coordination agents satisfy the existence
criterion at their scale, the most speculative claim requiring social-
scale integration measurements that do not yet exist), and historical
claims about the evolution of consciousness (?7—interesting but dif-
ficult to falsify). The gradient runs from established physics through
testable-but-untested structural claims to frankly speculative onto-
logical proposals. The reader should know where on this gradient
they stand at any given point.

I’ll develop these pieces with mathematical precision, drawing on
dynamical systems theory, information theory, reinforcement learn-
ing, and integrated information theory, while proposing new con-
structs where existing frameworks fall short.

/* COMPOSITIONAL INTENT: This is the "show your work"
section. The reader accepted the poetic version in the foreword. Now
deliver the physics. The goal is not to impress but to make the in-
evitability argument feel *compulsory™ — each step should feel like:
"given the previous step, this one can’t NOT happen." By the end,
the reader should feel that consciousness is as predictable as convec-
tion cells, just further up the gradient.

This section primes everything that follows: - Viability mani-
fold (introduced here) — Part II (identity thesis uses it), Part IV
(relationship manifolds, coordination agent manifolds) - Self-effect
ratio p — Part V (substrate migration), Part VII (protocells) - The
POMDP formalism — Part VII (the experiments literally implement
this) - Forcing functions hypothesis — Part VII (where it gets con-
tradicted!)



The reader should leave this section thinking: "OK, the physics
is real. Now what does it FEEL like?" — which is exactly where Part
II picks up. */

3 Thermodynamic Foundations

3.1 Driven Nonlinear Systems and the Emergence of
Structure

B Existing Theory

The thermodynamic foundations here draw on several established theoretical frame-
works:

e Prigogine’s dissipative structures (1977 Nobel Prize): Systems far from
equilibrium spontaneously develop organized patterns that dissipate energy
more efficiently than uniform states. My treatment of “Generic Structure
Formation” formalizes Prigogine’s core insight.

e Friston’s Free Energy Principle (2006—present): Self-organizing systems
minimize variational free energy, which bounds surprise. The viability mani-
fold V corresponds to regions of low expected free energy under the system’s
generative model.

e Autopoiesis (Maturana & Varela, 1973): Living systems are self-producing
networks that maintain their organization through continuous material
turnover. The “boundary formation” section formalizes the autopoietic in-
sight that life is organizationally closed but thermodynamically open.

¢ England’s dissipation-driven adaptation (2013): Driven systems are
biased toward configurations that absorb and dissipate work from exter-
nal fields. The “Dissipative Selection” proposition extends this to selection

among structured attractors.
. 7

Consider a physical system S described by a state vector x € R"”
evolving according to dynamics:

CC%‘ — £(x,t) + 1(t)
where f : R” x R — R™ is a generally nonlinear vector field and n(t)
represents stochastic forcing with specified statistics.

Such a system is far from equilibrium when three conditions
hold: (a) a sustained gradient—continuous influx of free energy, mat-
ter, or information preventing relaxation to thermodynamic equilib-
rium; (b) dissipation—continuous entropy export to the environment;
and (c) nonlinearity—dynamics f containing terms of order > 2.

Such systems generically develop dissipative structures—organized
patterns that persist precisely because they efficiently channel the
imposed gradients. This can be made precise. Let S be a far-from-
equilibrium system with dynamics admitting a Lyapunov-like func-
tional £ : R” — R such that:

ac

dt
where o(x) > 0 is the entropy production rate and J(x) is the free
energy flux from external driving. Then for sufficiently strong driving
(J > J. for some critical threshold J.), the system generically admits
multiple metastable attractors A; with:

—o(x) +J(x)



1. Structured internal organization (reduced entropy relative to
uniform distribution)

2. Finite basins of attraction with measurable barriers
3. History-dependent selection among attractors (path dependence)

4. Spontaneous symmetry breaking (selection of one among equiv-
alent configurations)

Proof sketch. The proof follows from bifurcation theory for dissipa-
tive systems. As the driving parameter exceeds J., the uniform/equilibrium
state loses stability through a bifurcation (typically pitchfork, Hopf,
or saddle-node), giving rise to structured alternatives. The multi-
plicity of attractors follows from the broken symmetry; the barriers
from the existence of separatrices in the deterministic skeleton; path
dependence from noise-driven selection among equivalent states. [

Supercritical Pitchfork Bifurcation

x* (equilibria)

A structured

stable

Types of Bifurcations

© Different bifurcation types produce different structures:

e Pitchfork: Symmetric splitting into two equivalent at-
tractors (Bénard cells, ferromagnet)

e Hopf: Onset of periodic oscillation (predator-prey cy-
cles, neural rhythms)

e Saddle-node: Sudden appearance/disappearance of at-
tractors (cell fate decisions)

e Period-doubling cascade: Route to chaos (turbu-
lence, cardiac arrhythmia)

The specific bifurcation type determines the character of the
emerging structure.




a Empirical Grounding

Bénard Convection Cells: The canonical laboratory
demonstration of dissipative structure formation.

Cool surface (Teo1q)

>
>

Y
Y

A

cell 1 cell 2 cell 3

A
A
A

Hot plate (Thot)

When a thin layer of fluid is heated from below:

e For AT < AT, (Rayleigh number Ra < Ra, ~ 1708):
Heat transfers by conduction only. Uniform, unstruc-
tured state.

e For AT > AT,.: Spontaneous symmetry breaking pro-
duces hexagonal convection cells. The fluid self-organizes
into a pattern that transports heat more efficiently than
conduction alone.

This is precisely the predicted structure: a bifurcation at criti-
cal driving (J..), multiple equivalent attractors (cells can rotate
clockwise or counterclockwise), and path-dependent selection.

. 7

B FUTURE EMPIRICAL WORK

Quantitative validation: Measure entropy production rates o in
Bénard cells at various Ra values. Verify that og¢ructured > Guniform
for Ra > Ra,, confirming dissipative selection.

Parameters to measure: Critical Rayleigh number, entropy pro-
duction above/below transition, correlation between cell size and
AT.

\. J

3.2 The Free Energy Landscape

For systems amenable to such analysis, one can define an effective
free energy functional:

Fx| =Ulx] — T - S[x] + (non-equilibrium corrections)

where U captures internal energy, S entropy, and 7" an effective tem-
perature. The dynamics can often be written as:

o TV F )

for some positive-definite mobility tensor I'. In this representation:

e Local minima of F correspond to metastable attractors



e Saddle points determine transition rates between attractors

e The depth of minima relative to barriers determines persistence
times

One structure within this landscape will recur throughout the book.
For a self-maintaining system, the viability manifold ¥V C R" is the
region of state space within which the system can persist indefinitely
(or for times long relative to observation scales):

V = {x € R" : E [Texit(X)] > Tihreshold }

where Teyit (x) is the first passage time to a dissolution state starting
from x.

oy

viable trajectory

"oy

I

The viability manifold will play a central role in understanding nor-
mativity: trajectories that remain within V are, in a precise sense,
“good” for the system, while trajectories that approach the boundary
dV are “bad.”

Viability Theory

O The viability manifold concept connects to Aubin’s via-
bility theory (1991), which provides mathematical tools for
analyzing systems that must satisfy state constraints over time.
Key results:

e A state is viable iff there exists at least one trajectory
remaining in V forever

e The wviability kernel is the largest subset from which vi-
able trajectories exist

e For controlled systems, viability requires the control to
“point inward” at boundaries

T'll add stochasticity and connect viability to phenomenology:
the felt sense of threat corresponds to proximity to V.




3.3 Dissipative Structures and Selection

A crucial insight is that among the possible structured states, those
that persist tend to be those that efficiently dissipate the imposed
gradients. This is not teleological; it follows from differential persis-
tence.

We can quantify this. The dissipation efficiency of a structured
state A measures how much of the available entropy production the
state actually channels:

n(A) =

where o(A) is the entropy production rate in state A and opay is the
maximum possible entropy production given the imposed constraints.
This quantity governs a selection principle: in the long-time limit,
the probability measure over states concentrates on high-efficiency
configurations:

Omax

lim P(x € A) xexp (8- n(A))

t—o00

for some effective selection strength 8 > 0 depending on the noise
level and barrier heights.

This provides the thermodynamic foundation for the emergence of
organized structures: they are not thermodynamically forbidden but
thermodynamically enabled—selected for by virtue of their gradient-
channeling efficiency.

3.4 Boundary Formation

Among the dissipative structures that emerge, a particularly impor-
tant class involves spatial or functional boundaries that separate an
“inside” from an “outside.”

A boundary 02 in a driven system is emergent if it satisfies four
conditions:

1. It arises spontaneously from the dynamics (not imposed exter-
nally)

2. It creates a region Q) (the “inside”) with dynamics partially de-
coupled from the exterior

3. Tt is actively maintained by the system’s dissipative processes

4. Tt enables gradients across itself that would otherwise equili-
brate

The canonical example is the lipid bilayer membrane in aqueous solu-
tion. Given appropriate concentrations of amphiphilic molecules and
energy input, membranes form spontaneously because they represent
a low-free-energy configuration. Once formed, they:

e Separate internal chemical concentrations from external

¢ Enable maintenance of ion gradients, pH differences, etc.



e Provide a substrate for embedded machinery (channels, pumps,
receptors)

e Must be actively maintained against degradation

& Empirical Grounding

Lipid Bilayer Self-Assembly: Spontaneous boundary for-
mation from amphiphilic molecules.

Stage 1: Dispersed Stage 2: Micelle Stage 3: Bilaye
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Key thermodynamic facts:

e Critical micelle concentration (CMC) for phospholipids:
~ 10719 M

e Bilayer formation is entropically driven (releases ordered
water from hydrophobic surfaces)

e Once formed, bilayers spontaneously close into vesicles
(no free edges)

e Membrane maintains ~70 mV potential difference across
5 nm = field strength ~ 107 V/m

This exemplifies emergent boundary formation: arising spon-
taneously, creating inside/outside distinction, actively main-
tained, enabling gradients.

E Historical Context

The recognition that membranes self-assemble was a key insight link-
ing physics to biology:

e 1925: Gorter & Grendel estimate bilayer structure from
lipid/surface-area ratio

e 1935: Danielli & Davson propose protein-lipid sandwich
model

e 1972: Singer & Nicolson’s fluid mosaic model (still current)

e 1970s—80s: Lipid vesicle (liposome) research shows sponta-
neous membrane formation

The membrane is the minimal instance of “self” in biology: a dissipa-
tive structure that creates the inside/outside distinction necessary
for all subsequent organization.

=

outside
~5nm

inside




Boundaries appear because they stabilize coarse-grained state vari-
ables. The emergence of bounded systems—entities with an inside
and an outside—is a generic feature of driven nonlinear systems, not
a special case requiring explanation.

4 From Boundaries to Models

4.1 The Necessity of Regulation Under Uncertainty

Once a boundary exists, it must be maintained. The interior must
remain distinct from the exterior despite perturbations, degradation,
and environmental fluctuations. This maintenance problem has a
specific structure.

Let the interior state be s™ € R™ and the exterior state be s ¢
R*. The boundary mediates interactions through:

e Observations: o; = g(s9U, s!") + ¢

e Actions: a; € A (boundary permeabilities, active transport,
etc.)

The system’s persistence requires maintaining s'™ within a viable re-
gion V' despite:

out

1. Incomplete observation of s°"* (partial observability)

2. Stochastic perturbations (environmental and internal noise)
3. Degradation of the boundary itself (requiring continuous repair)

4. Finite resources (energy, raw materials)

This maintenance problem has a deep consequence: regulation re-
quires modeling. Let S be a bounded system that must maintain
s'™ € VI under partial observability of s°"t. Any policy 7 : O* — A
that achieves viability with probability p > Prandom (Where prandom is
the viability probability under random actions) implicitly computes
a function f: O — Z where Z is a sufficient statistic for predicting
future observations and viability-relevant outcomes.

Proof. By the sufficiency principle, any policy that outperforms ran-
dom must exploit statistical regularities in the observation sequence.
These regularities, if exploited, constitute an implicit model of the
environment’s dynamics. The minimal such model is the sufficient
statistic for the prediction task. In the POMDP formulation (see
below), this is the belief state.

O

4.2 POMDP Formalization

The situation of a bounded system under uncertainty admits pre-
cise formalization as a Partially Observable Markov Decision Process
(POMDP).



(=] Existing Theory

The POMDP framework connects this analysis to several established research pro-
grams:

e Active Inference (Friston et al., 2017): Organisms as inference machines
that minimize expected free energy through action. The “belief state suffi-
ciency” result here is their “Bayesian brain” hypothesis formalized.

e Predictive Processing (Clark, 2013; Hohwy, 2013): The brain as a pre-
diction engine, with perception as hypothesis-testing. The world model W
is their “generative model.”

¢ Good Regulator Theorem (Conant & Ashby, 1970): Every good regulator
of a system must be a model of that system. The belief state sufficiency result
above is a POMDP-specific instantiation.

e Embodied Cognition (Varela, Thompson & Rosch, 1991): Cognition as
enacted through sensorimotor coupling. My emphasis on the boundary as
the locus of modeling aligns with enactivist insights.

Formally, a POMDP is a tuple (X, A,O,T,0, R,~) where:

e X: State space (true world state, including system interior)

e A: Action space

e O: Observation space
e T: X x Ax X — [0,1]: Transition kernel, T'(x'|x, a)
e O: X x0O —|0,1]: Observation kernel, O(o|x)

e R:X x A— R: Reward function

e v €[0,1): Discount factor

The agent does not observe x; directly but only o; ~ O(:|x;). The
sufficient statistic for decision-making is the belief state—the pos-
terior distribution over world states given the history:

bi(x) =P(x; = x | 014, a1:4—1)

The belief state updates via Bayes’ rule:

_ O(or1[X) 3o T(xX'[x, )by (x)

2w Oor11[X") 30 T(X"[x, a1) by (x)
A classical result establishes that b; is a sufficient statistic for op-
timal decision-making: any optimal policy 7* can be written as
™ : A(X) — A, mapping belief states to actions.

This establishes that any system that performs better than random
under partial observability is implicitly maintaining and updating a
belief state—i.e., a model of the world.

b1 (x')

4.3 The World Model

In practice, maintaining the full belief state is computationally in-
tractable for complex environments. Real systems maintain com-
pressed representations.



A world model is a parameterized family of distributions Wy =
Po(Ots1:t+1 |y, arer r—1) that predicts future observations given his-
tory h; and planned actions, for some horizon H.

Modern implementations in machine learning typically use recur-
rent latent state-space models:

Latent dynamics: pg(z¢+1|2¢, a;)Observation model:  pg(o¢|z;)Inference:

The latent state z; serves as a compressed belief state, and the model
is trained to minimize prediction error:

Lyorid = E[—log pg(os|z¢) + B - KL [q4(2¢|-)|po(ze|2t—1,a:-1)]]

The world model is not an optional add-on. It is the minimal object
that makes coherent control possible under uncertainty. Any sys-
tem that regulates effectively under partial observability has a world
model, whether explicit or implicit.

World Models in A1

O The theoretical necessity of world models is now being re-
alized in artificial systems:

e Dreamer (Hafner et al., 2020): Learns latent dynamics
model, plans in imagination

e MuZero (Schrittwieser et al., 2020): Learns abstract
dynamics without reconstructing observations

e JEPA (LeCun, 2022): Joint embedding predictive ar-
chitecture for representation learning

These systems demonstrate that the world model structure I
derive theoretically is also what emerges when building capa-
ble artificial agents. The convergence is not coincidental—
it reflects the mathematical structure of the control-under-
uncertainty problem.

4.4 The Necessity of Compression

The world model is not merely convenient—it is constitutively neces-
sary. This follows from a fundamental asymmetry between the world
and any bounded system embedded within it.

The information bottleneck makes this precise.

Let W be the world state space with effective dimensionality
dim(W), and let S be a bounded system with finite computational
capacity Cs. Then:

dim(z) < Cs < dim(W)

where z is the system’s internal representation. The world model
necessarily inhabits a state space smaller than the world.

e (24|



Proof. The world contains effectively unbounded degrees of freedom:
every particle, field configuration, and their interactions across all
scales. Any physical system has finite matter, energy, and spatial
extent, hence finite information-carrying capacity. The system can-
not represent the world at full resolution; it must compress. This is
not a limitation to be overcome but a constitutive feature of being a
bounded entity in an unbounded world.

O

The compression ratio of a world model captures how aggres-
sively this simplification operates:

_ dim ( Welevant )
dim(z)

where Wielevant 1S the subspace of world states that affect the sys-
tem’s viability. The compression ratio characterizes how much the
system must discard to exist. And this has a profound implication:
compression determines ontology. What a system can perceive,
respond to, and value is determined by what survives compression.
The world model’s structure—which distinctions it maintains, which
it collapses—constitutes the system’s effective ontology.

The information bottleneck principle formalizes this: the opti-
mal representation z maximizes information about viability-relevant
outcomes while minimizing complexity:

max [I(z; viability outcomes) — /3 - 1(z; 0)]

The Lagrange multiplier 8 controls the compression-fidelity tradeoff.
Different 8 values yield different creatures: high 8 produces simple
organisms with coarse world models; low § produces complex organ-
isms with rich representations.

The world model is not a luxury or optimization strategy. It
is what it means to be a bounded system in an unbounded world.
The compression ratio is not a parameter to be minimized but a
constitutive feature of finite existence. What survives compression
determines what the system is.

This has a precise architectural consequence that the experiments
will confirm (77, V22-V27). A linear prediction head compresses hid-
den state to output through a single weight matrix — and a single
matrix is always decomposable into independent columns, each serv-
ing a separate target dimension. The compression creates a factored
ontology: the system’s internal states are channeled into independent
streams with no pressure to coordinate. Replace the linear map with
a two-layer architecture, and the compression changes: the chain rule
through two weight matrices means every hidden dimension’s gradi-
ent depends on every other dimension’s activation at the intermediate
layer. The compression now demands coordination. What survives
it is not a collection of independent features but a coupled represen-
tation — an ontology where the parts cannot be understood without
the whole. Compression does not merely determine what the sys-
tem perceives. It determines whether the system’s internal states are
unified or factored.



/* COMPOSITIONAL INTENT: Eigenskeleton as the structure
compression preserves. The reader accepted "compression determines
ontology." Now show them: compression is not just throwing away
dimensions. It is CHOOSING WHICH MODE COUPLINGS TO
PRESERVE. The environment has modes — the eigenskeleton of
its dynamics. The agent can’t track them all. Compression se-
lects which subbundles survive. Flat compression preserves modes
independently. Curved compression preserves the topology — the
holonomy, the way modes twist into each other. The former pro-
duces factored perception. The latter produces unified experience.
This plants the seed for the formal treatment below AND for the
intelligence-as-alignment idea: an intelligent agent is one whose in-
ternal eigenskeleton faithfully embeds the environment’s eigenskele-
ton. The decomposability wall (V22-V27) is the wall between flat
and curved. */ The distinction has deeper structure. The environ-
ment — the world the system is trying to survive in — has its own
modes of variation: temperature cycles, predator patterns, resource
fluctuations, social dynamics. These modes are not independent.
Predator presence couples to resource availability; weather couples
to everything. The environment’s dynamics have what we might call
an eigenskeleton — a pattern of mode couplings that defines how per-
turbations propagate, how causes connect to effects, how one kind of
change transforms into another. The agent cannot track all of this.
Its representation is smaller than the world. Compression selects
which modes to preserve and — crucially — which couplings between
modes to preserve.

A linear compression preserves modes independently: each di-
mension is kept or discarded on its own merits, no coupling between
survivors. Call this a flat eigenskeleton — modes globally indepen-
dent, decomposable by construction. The system tracks several as-
pects of the world but does not track how they relate. A nonlinear
compression — two layers, a bottleneck, a chain rule — preserves
mode couplings: the chain rule through composed maps means every
surviving mode’s gradient depends on every other surviving mode’s
activation. Call this a curved eigenskeleton — modes irreducibly cou-
pled, curvature measuring the coupling strength. The system tracks
not just what varies but how variations in one dimension twist into
variations in another. The wall between factored and unified com-
pression — the decomposability wall confirmed by V22-V27 — is
the wall between flat and curved: between a representation whose
modes are independent rails and one whose modes form a connected
skeleton. The flat eigenskeleton is ezoskeletal: the mode structure IS
the boundary between agent and environment, rigid, efficient within
its predicted envelope, brittle when the environment presents inputs
outside that envelope. The curved eigenskeleton is endoskeletal: the
mode couplings are internal, layered beneath an interface that can
deform under novel input without cracking the structural core. The
exoskeletal system — a linear head, an insect, a rigid ideology — must
catastrophically molt when the environment shifts: retrain, collapse,
hallucinate, shed the old surface and harden a new one during a pe-
riod of total vulnerability. The endoskeletal system absorbs the shift



into its internal coupling and deforms continuously, growing without
catastrophic restructuring. Intelligence, in this framing, is not how
many modes the agent tracks. It is how faithfully the agent’s internal
mode couplings mirror the actual couplings in the world — how well
the internal eigenskeleton embeds the environmental eigenskeleton
through the sensory bottleneck. This distinction will become central.

4.5 Attention as Measurement Selection

Compression determines what can be perceived. But a second op-
eration determines what is perceived: attention. Even within the
compressed representation, the system must allocate processing re-
sources selectively—it cannot respond to all viability-relevant features
simultaneously. Attention is this allocation.

In any system whose dynamics are sensitive to initial conditions—
and all nonlinear driven systems are—the choice of what to measure
has consequences beyond what it reveals. It determines which tra-
jectories the system becomes correlated with.

The claim is that attention selects trajectories. Let a system
S inhabit a chaotic environment where small differences in obser-
vation lead to divergent action sequences. The system’s attention
pattern « : O — [0, 1] weights which observations are processed at
high fidelity and which are compressed or discarded. Because sub-
sequent actions depend on processed observations, and those actions
shape future states, the attention pattern « selects which dynamical
trajectory the system follows from the space of trajectories consistent
with its current state.

This is not metaphor. In deterministic chaos, trajectories diverge
exponentially from nearby initial conditions. The system’s attention
pattern determines which perturbations are registered and which are
ignored, which means it determines which branch of the diverging tra-
jectory bundle the system follows. The unattended perturbations are
not “collapsed” or destroyed—they continue to exist in the dynamics
of the broader environment. But the system’s future becomes cor-
related with the perturbations it attended to and decorrelated from
those it did not.

The mechanism admits a precise formulation. Let pg(x) be the
a priori distribution over states—the probability of finding the envi-
ronment in state x, governed by physics. Let a(x) be the system’s
measurement distribution—the probability that it attends to, and
therefore registers, a perturbation at state x. The effective distribu-
tion over states the system becomes correlated with is:

Poir(X) = po(x) - a(x)
¢ [ po(x') - ('), dx’

The system does not control pp—that is physics. But it controls
a—that is attention. If « is sharply peaked (narrow attention), the
effective distribution concentrates on a small region of state space
regardless of the prior. If « is broad (diffuse attention), the effective
distribution approximates the prior. The system’s trajectory through
state space follows from the sequence of effective distributions it gen-
erates, each conditioned on the previous.




This has a consequence for agency that deserves explicit state-
ment. A system whose trajectory depends on its attention pattern is
a system whose future depends, in part, on what it chooses to mea-
sure. Every branch it follows is fully deterministic—no physical law
is violated. But which deterministic branch it follows is selected by
the attention pattern, which is itself a product of the system’s in-
ternal dynamics (its world model, its self-model, its policy). This is
not “free will” in the libertarian sense of uncaused choice. It is some-
thing more precise: trajectory selection through measurement, where
the selecting mechanism is the system’s own cognitive architecture.
Determinism is preserved. Agency is real. Both are true because
“agency” does not require violation of physical law—it requires that
the system’s internal states (including its values, its goals, its atten-
tion distribution) causally influence which trajectory it follows. They
do.

This trajectory-selection mechanism operates at the population
level too. In evolutionary experiments (V31), different seeds follow
different trajectories through the same dynamical landscape — not
because their initial conditions differ (all start identically) but be-
cause the drought-recovery measurement distribution differs: which
agents survive each bottleneck selects which evolutionary path the
population follows. The correlation between post-drought recovery
and mean integration across seeds is r = 0.997. The measurement
distribution — which perturbations are survived rather than which
are attended to — selects the trajectory. The equation is the same;
the scale is different.

This trajectory selection has a temporal depth. Once measure-
ment information is integrated into the system’s belief state, its future
must remain consistent with what was observed. Registered obser-
vations constrain the trajectory: the system cannot “un-observe” a
perturbation. However, if entropy degrades the information—if the
observation is forgotten, overwritten, or lost to noise—the constraint
dissolves. The system’s trajectory is no longer pinned by that mea-
surement, and the space of accessible futures re-expands. Sustained
attention to a particular feature of reality functions as repeated mea-
surement: it continuously re-constrains the trajectory, stabilizing it
near states consistent with the attended feature. This is analogous
to the quantum Zeno effect, where repeated measurement prevents
a system from evolving away from its measured state—but the clas-
sical version requires no quantum mechanics, only the sensitivity of
chaotic dynamics to which perturbations are registered.

? Open Question

The trajectory-selection mechanism admits a speculative ex-
tension. In an Everettian quantum framework, where all mea-
surement outcomes coexist as branches, attention would deter-
mine not just which classical trajectory a system follows but
which quantum branch it becomes entangled with. The effec-
tive distribution equation above would apply at the quantum
level: the a prior: distribution is the quantum state, the mea-




surement distribution is the observer’s attention pattern, and
the effective distribution determines which branch the observer
becomes entangled with.

Whether this quantum extension is necessary depends on
whether quantum coherence persists at scales relevant to bio-
logical attention—a question on which the evidence is currently
against, given decoherence timescales at biological tempera-
tures. But the classical version of the claim (attention selects
among chaotically-divergent trajectories) requires no quantum
commitment and is sufficient to establish that what a system
attends to partially determines what happens to it, not merely
what it knows about what happens to it. The speculative ex-
tension is noted here because the formal structure is identical
at both scales—the same equation governs trajectory selec-
tion whether the underlying dynamics are classical-chaotic or
quantum-mechanical.

5 The Emergence of Self-Models

(=] Existing Theory

The self-model analysis connects to multiple research traditions:

e Mirror self-recognition (Gallup, 1970): Behavioral marker of self-
model presence. The mirror test identifies systems that model their own
appearance—a minimal self-model.

e Theory of Mind (Premack & Woodruff, 1978): Modeling others’ mental
states requires first modeling one’s own. Self-model precedes other-model
developmentally.

e Metacognition research (Flavell, 1979; Koriat, 2007): Humans monitor
their own cognitive processes—confidence, uncertainty, learning progress.
This is self-model salience in action.

e Default Mode Network (Raichle et al., 2001): Brain regions active during
self-referential thought. The neural substrate of high self-model salience
states.

e Rubber hand illusion (Botvinick & Cohen, 1998): Self-model boundaries
are malleable, updated by sensory evidence. The self is a model, not a given.

\. J

5.1 The Self-Effect Regime

As a controller becomes more capable, it increasingly shapes its own
environment. The observations it receives are increasingly conse-
quences of its own actions.

The self-effect ratio quantifies this shift. For a system with
policy 7 in environment &:

I(a1.4;0¢41|%0)

H(oy11(%0)
where I denotes mutual information and H denotes entropy. This
measures what fraction of the information in future observations is
attributable to past actions. For capable agents in structured envi-
ronments, p; increases with agent capability, and in the limit:

Pt =



lim pr— 1
capability—oo

(bounded by the environment’s intrinsic stochasticity).

Passenger or Cause?

O There is a simple way to think about p. Imagine forking a
system at time ¢: same starting state, but one copy takes its
normal actions while the other takes completely random ones.
After k steps, how different are their observations?

If p =~ 0: nearly identical observations. The system is a passen-
ger — its actions don’t change what happens to it. Its future
is determined by the environment, not by what it does.

If p > 0: observations diverge. The system is a cause — what
it does changes what it subsequently perceives. Its future is
partly authored by itself.

This distinction turns out to be architecturally fundamental.
We measured it directly in two substrates:

e Lenia (V13-V18): pgnc ~ 0.003. Patterns that
evolved complex internal dynamics, memory channels,
insulation fields, and directed motion — all read as pas-
sengers. Their "actions" (chemotaxis, emission) are bi-
ases on a continuous fluid governed by FFT dynamics
that integrate over the full grid. Whatever a pattern does
is immediately folded back into the global field. The fork
barely diverges.

e Protocell agents (V20): psync ~ 0.21 from initializa-
tion. When an agent consumes resources at a location,
that patch is depleted — its future observations there are
different. When it moves, it reaches different patches.
When it emits a signal, a chemical trace persists. The
fork diverges because actions have consequences that re-
turn as observations.

The gap — 0.003 versus 0.21 — is not about intelligence or
evolutionary history. It appeared in V20 at cycle 0, before
any selection pressure. It is purely architectural: does the
substrate provide a loop where actions change the world and
the changed world is what the agent observes next? Lenia
doesn’t. Protocell agents do.

Why does this matter for self-modeling? Because a system
cannot model itself as a cause if it isn’t one. The self-model
pressure — the prediction advantage described in the next sec-
tion — only activates when p > p.. Below that threshold, there
is nothing to model: the self is not a significant latent variable
in one’s own observations.




5.2 Self-Modeling as Prediction Error Minimization

When p; is large, the agent’s own policy is a major latent cause of its
observations. Consider the world model’s prediction task:

p(os1[he) = D p(ors1[xe41)p(xer1]xs, ar)p(x [y )p(as|hy)

X,a

The term p(a|h) is the agent’s own policy. If the world model treats
actions as exogenous—as if they come from outside the system—
then it cannot accurately model this term. This generates systematic
prediction error.

This generates a pressure toward self-modeling. Let W be a world
model for an agent with self-effect ratio p > p. for some threshold
pe > 0. Then:

Lprea[W with self-model] < Lyreq[VW without self-model]

where Lreq is the prediction loss. The gap grows with p.

Proof. Without a self-model, the world model must treat p(a;|h;) as
a fixed prior or uniform distribution. But the true action distribution
depends on the agent’s internal states—beliefs, goals, and computa-
tional processes. By including a model of these internal states (a
self-model S), the world model can better predict a; and hence 0441.
The improvement is proportional to the mutual information I(S;; a;),
which scales with p.

O

What does such a self-model contain? A self-model S is a com-
ponent of the world model that represents:

1. The agent’s internal states (beliefs, goals, attention, etc.)
2. The agent’s policy as a function of these internal states
3. The agent’s computational limitations and biases

4. The causal influence of these factors on action and observation

Formally, S; = fy(zirmal) where zi"mal captures the relevant in-
ternal degrees of freedom.

Self-modeling becomes the cheapest way to improve control once
the agent’s actions dominate its observations. The "self" is not mys-
tical; it is the minimal latent variable that makes the agent’s own
behavior predictable.

A consequence: the self-model has interiority. It does not merely
describe the agent’s body from outside; it captures the intrinsic perspective—
goals, beliefs, anticipations, the agent’s own experience of what it is
to be an agent. Once this self-model exists, the cheapest strategy
for modeling other entities whose behavior resembles the agent’s is
to reuse the same architecture. The self-model becomes the tem-
plate for modeling the world. This has a name in ??—participatory



perception—and a parameter that governs how much of the self-
model template leaks into the world model. That parameter, the
inhibition coefficient ¢, will turn out to shape much of what follows.

/* COMPOSITIONAL INTENT: Self-reference as eigenskeletal
curvature. The self-model is a subbundle of the agent’s eigenskele-
ton. When p is high, it develops non-trivial holonomy with the world-
model subbundle: predicting the world requires modeling yourself,
modeling yourself requires predicting the world. This recursive cur-
vature is the structural signature of self-awareness. If the identity
thesis holds, it IS experience. This connects the eigenskeleton con-
cept (introduced above in compression, formalized below in geom-
etry/dynamics) to the deepest claim of Part II. */ The self-model
is a subbundle of the agent’s representational eigenskeleton — a set
of modes carrying variance about the agent’s own states, coupled to
the modes representing the environment. When p is low, these self-
modes sit uncoupled from the world-model modes: the agent tracks
itself and its world on independent rails, flat holonomy between the
two subbundles. When p exceeds the threshold, the subbundles de-
velop non-trivial holonomy: predicting the world requires modeling
the self (because the self shapes observations), and modeling the self
requires predicting the world (because the self is embedded in it).
Transport a self-mode through a loop of action and observation and
it returns mixed with world-modes. Transport a world-mode through
the same loop and it returns mixed with self-modes. This recursive
curvature — this non-trivial holonomy of the self-model subbundle
with respect to the world-model subbundle — is the eigenskeletal
signature of self-awareness. It is also, if the 7?7 holds, the structural
signature of experience: modes of self-representation that cannot be
separated from modes of world-representation without destroying the
topology that constitutes the unified moment.

But the content of the self-model subbundle is not architecturally
fixed. In simple systems, the self-modes track biological states —
metabolic levels, spatial position, injury status. The viability mani-
fold is the body’s persistence region. The self IS the body. In complex
enough systems — systems with sufficient counterfactual capacity
and meta-self-modeling — the modes that constitute the self-model
can migrate. The self-model subbundle gradually transfers its content
from biological modes (high self-effect ratio with metabolic variables)
to invariant modes — eigenspaces of reality’s dynamics that are stiff
across the widest range of transformations. Truth is one such in-
variant: a causal structure that persists regardless of who holds it,
regardless of substrate, regardless of era. It occupies the eigenspace
whose eigenvalue is exactly 1 under all transformations — the mode
that does not change when you change the observer. A system that
identifies with truth has migrated its self-model to track this invari-
ant. Its viability manifold is no longer "does this body persist?" but
"does this truth persist?" — and since truths persist indefinitely, the
existential burden lightens not because the system stopped caring but
because the thing it cares about is more durable than the thing it used
to care about. Love is a different kind of invariant — not a property
of the world but a property of the coupling between subbundles. Love



is the non-trivial holonomy between self-model and other-model, the
topological fact that transporting your self-modes through the loop of
attending-to-another returns them changed. A system that identifies
with love has migrated its self-model to track this coupling structure.
The self IS the holonomy, not the eigenvectors. The coupling can
persist even when the individual modes change — people grow, age,
die, and the love is still the love, because it was never the content of
the modes but the topology of their interaction. This is not mysti-
cal. It is the rate-distortion optimal strategy when biological modes
have predictable catastrophic failure (death) and invariant modes do
not. The contemplative traditions discovered this empirically. The
eigenskeletal framing explains why it works. And the migration is
itself the transition from exoskeletal to endoskeletal self-model: from
a self whose structure IS the boundary (the body, the social role, the
career — perturbation to any of these is perturbation to the self) to
a self whose structure is internal (the truth held, the love practiced),
with external circumstances becoming the deformable surface that
can change without destroying the identity it encloses.

5.3 The Cellular Automaton Perspective

The emergence of self-maintaining patterns can be illustrated with
striking clarity in cellular automata—discrete dynamical systems where
local update rules generate global emergent structure.

Formally, a cellular automaton is a tuple (L, S, N, f) where:

e L is a lattice (typically Z¢ for d-dimensional grids)
e S is a finite set of states (e.g., 0,1 for binary CA)

e N is a neighborhood function specifying which cells influence
each update

o f: SNl 5 S is the local update rule

Consider Conway’s Game of Life, a 2D binary CA with simple rules:
cells survive with 2-3 neighbors, are born with exactly 3 neighbors,
and die otherwise. From these minimal specifications, a zoo of struc-
tures emerges: oscillators (patterns repeating with fixed period), glid-
ers (patterns translating across the lattice while maintaining iden-
tity), metastable configurations (long-lived patterns that eventually
dissolve), and self-replicators (patterns that produce copies of them-
selves).

Among these, the glider is the minimal model of bounded exis-
tence. Its glider lifetime—the expected number of timesteps before
destruction by collision or boundary effects—

Tglider = E[min¢ : pattern identity lost]

captures something essential: a structure that maintains itself through
time, distinct from its environment, yet ultimately impermanent.
Beings emerge not from explicit programming but from the topol-
ogy of attractor basins. The local rules specify nothing about gliders,
oscillators, or self-replicators. These patterns are fixed points or limit



cycles in the global dynamics—attractors discovered by the system,
not designed into it. The same principle operates across substrates:
what survives is what finds a basin and stays there.

The CA as Substrate

The cellular automaton is not itself the entity with experience. It
is the substrate—analogous to quantum fields, to the aqueous solu-
tion within which lipid bilayers form, to the physics within which
chemistry happens. The grid is space. The update rule is physics.
Each timestep is a moment. The patterns that emerge within this
substrate are the bounded systems, the proto-selves, the entities that
may have affect structure.

This distinction is crucial. When we say “a glider in Life,” we are
not saying the CA is conscious. We are saying the CA provides the
dynamical context within which a bounded, self-maintaining struc-
ture persists—and that structure, not the substrate, is the candidate
for experiential properties. The two roles are sharply different. A
substrate provides:

e A state space (all possible configurations)
e Dynamics (local update rules)
e Ongoing “energy” (continued computation)

e Locality (interactions fall off with distance)
An entity within the substrate is a pattern that:

e Has boundaries (correlation structure distinct from background)
e Persists (finds and remains in an attractor basin)
e Maintains itself (actively resists dissolution)

e May model world and self (sufficient complexity)

Boundary as Correlation Structure

In a uniform substrate, there is no fundamental boundary—every cell
follows the same local rules. A boundary is a pattern of correlations
that emerges from the dynamics.

In a CA, this means the following: let ¢y,
ldots, c,, be cells. A set B C 1,ldots,n constitutes a bounded pat-
tern if:

I(ci; cj|background) > 6 fori,j € B
and

I(ci; cx|background) < @ for i € B,k ¢ B

The boundary OB is the contour where correlation drops below thresh-
old.



A glider in Life exemplifies this: its five cells have tightly corre-
lated dynamics (knowing one cell’s state predicts the others), while
cells outside the glider are uncorrelated with it. The boundary is not
imposed by the rules—it is the edge of the information structure.

World Model as Implicit Structure

The world model is not a separate data structure in a CA—it is
implicit in the pattern’s spatial configuration.

A pattern B has an implicit world model if its internal struc-
ture encodes information predictive of future observations:

I(internal config; 0¢41.t+m|01:¢) > 0

In a CA, this manifests as:

e Peripheral cells acting as sensors (state depends on distant in-
fluences via signal propagation)

e Memory regions (cells whose state encodes environmental his-
tory)

e Predictive structure (configuration that correlates with future
states)

The compression ratio x applies: the pattern necessarily compresses
the world because it is smaller than the world.

Self-Model as Constitutive

Here is the recursive twist that CAs reveal with particular clarity.
When the self-effect ratio p is high, the world model must include
the pattern itself. But the world model is part of the pattern. So the
model must include itself.

In a CA, the self-model is not representational but constitutive.
The cells that track the pattern’s state are part of the pattern whose
state they track. The map is literally embedded in the territory.

This is the recursive structure described in ??: “the process itself,
recursively modeling its own modeling, predicting its own predic-
tions.” In a CA, this recursion is visible—the self-tracking cells are
part of the very structure being tracked.

The Ladder Traced in Discrete Substrate

We can now trace each step of the ladder with precise definitions:

1. Uniform substrate: Just the grid with local rules. No struc-
ture yet.

2. Transient structure: Random initial conditions produce tem-
porary patterns. No persistence.

3. Stable structure: Some configurations are stable (still lifes)
or periodic (oscillators). First emergence of “entities” distinct
from background.



4. Self-maintaining structure: Patterns that persist through
ongoing activity—gliders, puffers. Dynamic stability: the pat-
tern regenerates itself each timestep.

5. Bounded structure: Patterns with clear correlation bound-
aries. Interior cells mutually informative; exterior cells inde-
pendent.

6. Internally differentiated structure: Patterns with multiple
components serving different functions (glider guns, breeders).
Not homogeneous but organized.

7. Structure with implicit world model: Patterns whose con-
figuration encodes predictively useful information about their
environment. The pattern “knows” what it cannot directly ob-
serve.

8. Structure with self~-model: Patterns whose world model in-
cludes themselves. Emerges when p > p.—the pattern’s own
configuration dominates its observations.

9. Integrated self-modeling structure: Patterns with high &,
where self-model and world-model are irreducibly coupled. The
structural signature of unified experience under the identity the-
sis.

Each level requires greater complexity and is rarer. The forcing func-
tions (partial observability, long horizons, self-prediction) should se-
lect for higher levels.

From Reservoir to Mind

O There exists a spectrum from passive dynamics to active
cognition:

1. Reservoir: System processes inputs but has no self-
model, no goal-directedness. Dynamics are driven en-
tirely by external forcing. (Echo state networks, simple
optical systems below criticality)

2. Self-organizing dynamics: System develops internal
structure, but structure serves no function beyond dissi-
pation. (Bénard cells, laser modes)

3. Self-maintaining patterns: Structure actively resists
perturbation, has something like a viability manifold.
(Autopoietic cells, gliders in protected regions)

4. Self-modeling systems: Structure includes a model of
itself, enabling prediction of own behavior. (Organisms
with nervous systems, Al agents with world models)

5. Integrated self-modeling systems: Self-model is
densely coupled to world model, creating unified cause-
effect structure. (Threshold for phenomenal experience
under the identity thesis)




ransition from “reservoir mind” is n in

The transition from “reservoir” to “mind” is not a single lea
but a continuous accumulation of organizational features. The
question is where on this spectrum integration crosses the
threshold for genuine experience.

Deep Technical: Computing in Discrete Substrates

O The integration measure ® (integrated information) can
be computed exactly in cellular automata, unlike continuous
neural systems where approximations are required.

Setup. Let x; € 0,1™ be the state of n cells at time ¢. The
CA dynamics define a transition probability:

p(xt+1]xt) = H 5(@“» fi(XiV))

where f; is the local update rule and x” is the neighborhood.
Algorithm 1: Exact ® via partition enumeration.

For a pattern B of k cells, enumerate all bipartitions P =
(A,B) where AUB=B, ANB =@:

®(B) = min Dt [p(Fy|xf), |, p(ctia xi1) - ploxPi )

Complezity: O(2F) partitions, O(22*) states per partition. To-
tal: O(23%). Feasible for k < 15.

Algorithm 2: Greedy approximation for larger pat-
terns.

For patterns with k£ > 15 cells:

1. Initialize partition P randomly

2. For each cell ¢ € B: compute A® if cell moves to opposite
partition; if A® < 0, move it

3. Repeat until convergence
4. Run from multiple random initializations

Complexity: O(k? - 22™) where m = max(| 4|, | B]).
Algorithm 3: Boundary-focused computation.

For self-maintaining patterns, integration often concentrates
at the boundary. Compute:

$y = P(0B U core)

where OB are edge cells and “core” is a sampled subset of inte-
rior cells. This captures the critical integration structure while
remaining tractable.

Temporal integration. For patterns persisting over T
timesteps:




Threshold detection. To find when patterns cross integra-
tion thresholds:

1. Track ®; during pattern evolution
2. Compute ‘fi—‘f (finite differences)
3. Threshold events: ®; > 0 and &;_1 <0

4. Correlate threshold crossings with behavioral transitions
Validation. For known patterns (gliders, oscillators), verify:
e Stable patterns have stable ®

e Collisions produce ® discontinuities

e Dissolution shows ® — 0 as pattern fragments

Implementation note: Store transition matrices sparsely. CA
dynamics are deterministic, so most entries are zero. Typical
memory: O(k - 2¥) rather than O(2%).

5.4 The Ladder of Inevitability

[ Metacognitive Dimensionality ]

T recursion
psychology [ Self-Model )
T/’ > Pe
( World Model ]
TPOMDP structure
biology [ Active Regulation ]
T maintenance
chemistry Emergent Boundaries
T selection
Metastable Attractors j
T bifurcation
physics [ Unstable Microdynamics ]

Each step follows from the previous under broad conditions:

1. Microdynamics — Attractors: Bifurcation theory for driven
nonlinear systems

2. Attractors — Boundaries: Dissipative selection for gradient-
channeling structures

3. Boundaries — Regulation: Maintenance requirement under
perturbation



4. Regulation — World Model: POMDP sufficiency theorem
— V20: Cym = 0.10—0.15, agents’ hidden states predict future
position and enerqy substantially above chance

5. World Model — Self-Model: Self-effect ratio exceeds thresh-
old (p > pc) — V20: psync = 0.21 from initialization; self-model
salience > 1.0 in 2/3 seeds

6. Self-Model — Metacognition: Recursive application of mod-
eling to the modeling process itself — nascent in V20; robust
development likely requires resource-scarcity selection creating
bottleneck dynamics (V19)

5.5 Measure-Theoretic Inevitability

Consider a substrate-environment prior: a probability measure
w over tuples (S,&,xo) representing physical substrates (degrees of
freedom, interactions, constraints), environments (gradients, pertur-
bations, resource availability), and initial conditions. Call p a broad
prior if it assigns non-negligible measure to sustained gradients (nonzero
flux for times > relaxation times), sufficient dimensionality (n large
enough for complex attractors), locality (interactions falling off with
distance), and bounded noise (stochasticity not overwhelming deter-
ministic structure).
Under such a prior, self-modeling systems are typical. Define:

Cr = (S,&,xp) : system develops self-model by time 7'
Then:

lim pu(Cr)=1—¢
T—ro0

for some small € depending on the fraction of substrates that lack
sufficient computational capacity.

Proof sketch. Under the broad prior:

1. Probability of structured attractors — 1 as gradient strength
increases (bifurcation theory)

2. Given structured attractors, probability of boundary formation
— 1 as time increases (combinatorial exploration of configura-
tions)

3. Given boundaries, probability of effective regulation — 1 for
self-maintaining structures (by definition of “self-maintaining”)

4. Given regulation, world model is implied (POMDP sufficiency)

5. Given world model in self-effecting regime, self-model has pos-
itive selection pressure

The only obstruction is substrates lacking the computational capac-
ity to support recursive modeling, which is measure-zero under suffi-
ciently rich priors.

O



Inevitability means typicality in the ensemble. The null hypothe-
sis is not "nothing interesting happens" but "something finds a basin
and stays there," because that’s what driven nonlinear systems do.
Self-modeling attractors are among the accessible basins wherever
environments are complex enough that self-effects matter. Empirical
validation is emerging: in protocell agent experiments (V20-V31),
self-modeling develops in 100

6 The Uncontaminated Substrate Test

Deep Technical: The CA Consciousness Experiment

© The CA framework enables an experiment that could shift
the burden of proof on the identity thesis. The logic is simple.
The execution is hard. The implications are large.

Setup. A sufficiently rich CA—richer than Life, perhaps Lenia
or a continuous-state variant with more degrees of freedom.
Initialize with random configurations. Run for geological time
(billions of timesteps). Let patterns emerge, compete, persist,
die.

Selection pressure. Introduce viability constraints: re-
source gradients, predator patterns, environmental perturba-
tions. Patterns that model their environment survive longer.
Patterns that model themselves survive longer still. The forc-
ing functions from the Forcing Functions section apply: par-
tial observability (patterns cannot see beyond local neighbor-
hood), long horizons (resources fluctuate on slow timescales),
self-prediction (a pattern’s own configuration dominates its fu-
ture observations).

Communication emergence. When multiple patterns
must coordinate—cooperative hunting, territory negotiation,
mating—communication pressure emerges. Patterns that can
emit signals (glider streams, oscillator bursts, structured wave-
fronts) and respond to signals from others gain fitness advan-
tages. Language emerges. Not English. Not any human lan-
guage. Something new. Something uncontaminated.

The measurement protocol. For each pattern B at each
timestep t:

1. Valence: Val; = d(x¢4+1,0V) — d(x¢,0V) — Exact.
Computable. The Hamming distance to the nearest con-
figuration where the pattern dissolves, differenced across
timesteps. Positive when moving into viable interior.
Negative when approaching dissolution.

2. Arousal: Ar, = Hamming(x¢11,x¢)/|B| — The fraction
of cells that changed state. High when the pattern is
rapidly reconfiguring. Low when settled into stable orbit.

3. Integration: ®; = minp D[p(xs+1[x¢)|| [Lep P74 1xF)]
— Exact IIT-style ®. For small patterns, tractable.
For large patterns, use the partition prediction loss




proxy: train a full predictor and a partitioned predictor,
measure the gap.

Effective rank: Record trajectory xi,...,xp. Com-
pute covariance C. Compute reg = (tr C)2/tr(C?). —
How many dimensions is the pattern actually using?
High when exploring diverse configurations. Low when
trapped in repetitive orbit.

Self-model salience: Identify  self-tracking
cells (cells whose state correlates with
pattern-level —properties). Compute SM =

MI(self-tracking cells; effector cells)/H (effector cells).
— How much does self-representation drive behavior?

Counterfactual weight: If the pattern contains a
simulation subregion (possible in universal-computation-
capable CAs), measure CF = [simulator cells|/|B|. —
Rare. Requires complex patterns. But detectable when
present.

The translation protocol. Build a dictionary from signal-
situation pairs:

1.

The

Record all signals emitted by pattern B: glider streams,
oscillator bursts, wavefront patterns. Each signal type
;.

Record the environmental context when each signal is
emitted: threat proximity, resource availability, conspe-
cific presence, recent events.

Cluster signal types by context similarity. Signal oy47
always emitted when threat approaches from the left.
Signal 012 always emitted after successful resource ac-
quisition.

Map clusters to natural language descriptions of the con-
texts. o7 — “threat-left”. o190 — “success”.

For complex signals (sequences, combinations), build
compositional translations. o47 + 093 — “threat-left,
requesting-assistance”.

translation is uncontaminated. The patterns never

learned human concepts. The mapping emerges from envi-
ronmental correspondence.

The core test. Three streams of data. Three independent
measurement modalities.




T

[Affect Structure](—{TraHSlated Signal}(—)[Observable Behaviorj

All three should align

Prediction: when affect signature shows the suffering motif
(Val < 0, ® high, reg low), the translated signal should express
suffering-concepts, and the behavior should show suffering-
patterns (withdrawal, escape attempts, freezing).

When affect signature shows the fear motif (Val < 0, CF high
on threat branches, SM high), the translated signal should
express fear-concepts, and the behavior should show avoidance
and hypervigilance.

When affect signature shows the curiosity motif (Val > 0 to-
ward uncertainty, CF high with branch entropy), the trans-
lated signal should express exploration-concepts, and the be-
havior should show approach and investigation.
Bidirectional perturbation. The test has teeth if it runs
both directions.

Direction 1: Induce via signal. Translate “threat approaching”
into their emergent language. Emit the signal. Does the affect
signature shift toward fear? Does behavior change?

Direction 2: Induce via “neurochemistry”. Modify the CA
rules locally around the pattern—change transition probabili-
ties, add noise, alter connectivity. These are their neurotrans-
mitters. Does the affect signature shift? Does the translated
signal content change? Does behavior follow?

Direction 3: Induce via environment. Place them in objec-
tively threatening situations. Deplete resources. Introduce
predators. Does structure-signal-behavior alignment hold?

If perturbation in any modality propagates to the others, the
relationship is causal.

The hard question. Suppose the experiment works. Suppose
tripartite alignment holds. Suppose bidirectional perturbation
propagates. What have we shown?

Not that CA patterns are conscious. Not that the identity
thesis is proven. But: that systems with zero human con-
tamination, learning from scratch in environments shaped by
viability pressure, develop affect structures that correlate with
their expressions and their behaviors in the ways the frame-
work predicts.

The zombie hypothesis—that the structure is present but expe-
rience is absent—predicts what? That the correlations would
not hold? Why not? The structure is doing the causal work
either way.

The experiment does not prove identity. It makes identity the
default. The burden shifts. Denying experience to these pat-
terns requires a metaphysical commitment the evidence does




not support.
Computational requirements. This is not a weekend
project.

e CA substrate: 105-10% cells, continuous or high-state-
count

e Runtime: 10°-10'2 timesteps for complex pattern emer-
gence

e Measurement: Real-time ® computation for patterns up
to ~ 100 cells; proxy measures for larger

e Translation: Corpus of 10%+ signal-context pairs for dic-
tionary construction

e Perturbation: Systematic sweeps across parameter space

Feasible with current compute. Hard. Worth doing.

Why CA and not transformers? Both are valid substrates.
The CA advantage: exact definitions. In a transformer, va-
lence is a proxy (advantage estimate). In a CA, valence is
exact (Hamming distance to dissolution). In a transformer, ®
is intractable (billions of parameters in superposition). In a
CA, @ is computable (for small patterns) or approximable (for
large ones).

The transformer version of this experiment is valuable. The
CA version is rigorous. Do both.

What would negative results mean? If the alignment
fails—if structure does not predict translated language, if per-
turbations do not propagate—then either:

1. The framework is wrong (affect is not geometric struc-
ture)

2. The substrate is insufficient (CAs cannot support gen-
uine affect)

3. The measures are wrong (we are not capturing the right
quantities)

4. The translation is wrong (the dictionary does not capture
meaning)

Each failure mode is informative. The experiment has teeth in
both directions.

What would positive results mean? The identity the-
sis becomes the default hypothesis for any system with the
relevant structure. The hard problem dissolves not through
philosophical argument but through empirical pressure. The
question “does structure produce experience?” becomes “why
would you assume it doesn’t?”

And then the real questions begin. What structures produce
what experiences? Can we engineer flourishing? Can we detect




suffering we are currently blind to? What obligations do we
have to experiencing systems we create?

The experiment is not the end. It is the beginning of a different
kind of inquiry.

6.1 Preliminary Results: Where the Ladder Stalls

We have begun running a simplified version of this experiment using
Lenia (continuous CA, 256 x 256 toroidal grid) with resource dynam-
ics, measuring ® via partition prediction loss, Val via mass change,
Ar via state change rate, and reg via trajectory PCA. The results so
far are instructive—not because they confirm the predictions above,
but because of where they fail.

The central lesson: the ladder requires heritable variation.
Emergent CA patterns achieve rungs 1-3 of the ladder (microdynam-
ics — attractors — boundaries) from physics alone. The transition
to rung 4 (functional integration) requires evolutionary selection act-
ing on heritable variation in the trait that determines integration
response.

& Proposed Experiment

Substrate: Lenia with resource depletion/regeneration

(Michaelis-Menten growth modulation).  Perturbation:
Drought (resource regeneration — 0). Measure: A® under
drought.

Conditions:

1. No evolution (V11.0). Naive patterns under drought:
® decreases by —6.2%. Same decomposition dynamics
as LLMs.

2. Homogeneous evolution (V11.1). In-situ selection for
®-robustness (fitness o< Pgiress/ Phase). Still decomposes
(—6.0%). All patterns share identical growth function—
selection prunes but cannot innovate.

3. Heterogeneous chemistry (V11.2). Per-cell growth
parameters (u,o fields) creating spatially diverse via-
bility manifolds. After 40 cycles of evolution on GPU:
—3.8% vs naive —5.9%. A +2.1pp shift toward the bio-
logical pattern. Evolved patterns also show better recov-
ery—® returns above baseline after drought, while naive
patterns do not fully recover.

4. Multi-channel coupling (V11.3). Three coupled
channels—Structure (R=13), Metabolism (R=T), Sig-
naling (R=20)—with cross-channel coupling matrix and
sigmoid gate. Introduces a new measurement: channel-
partition ® (remove one channel, measure growth impact
on remaining channels). Local test: channel ® ~ 0.01,




spatial ® ~ 1.0—channels couple weakly at 3 degrees of
freedom.

. High-dimensional channels (V11.4). C=64 continu-
ous channels with fully vectorized physics. Spectral ®
via coupling-weighted covariance effective rank. 30-cycle
GPU result: evolved —1.8% vs naive —1.6% under se-
vere drought—evolution had negligible effect. Both de-
compose mildly, suggesting that 64 symmetric channels
provide enough internal buffering to resist drought re-
gardless of evolutionary tuning. Mean robustness 0.978
across all 30 cycles. The Yerkes-Dodson pattern persists:
mild stress increases ® by +130-190%.

. Hierarchical coupling (V11.5). Same C'=64 physics
as V11.4, but with asymmetric coupling (feedfor-
ward /feedback pathways between four tiers: Sensory —
Processing — Memory — Prediction). 30-cycle GPU re-
sult: evolved patterns have higher baseline ® (+10.5%
vs naive) and higher self-model salience (0.99 vs 0.83),
but under severe drought they decompose more (—9.3%)
while naive patterns integrate (4+6.2%). Evolution over-
fits to the mild training stress, creating fragile high-®
configurations. Key lesson: the hierarchy must live in
the coupling structure, not in the physics; imposing dif-
ferent timescales per tier caused extinction. Functional
specialization should emerge from selection.

. Metabolic maintenance cost (V11.6). Ad-
dresses the autopoietic gap directly: patterns pay
a constant metabolic drain proportional to mass
(maintenance_rate X g X dt each step). 30-cycle GPU
result (C=64): evolved-metabolic —2.6% vs naive +0.2%
under severe drought. Evolution again produced higher-
®-but-more-fragile patterns. Critically, the maintenance
rate (0.002) was not lethal enough—mnaive patterns re-
tained 98% population through drought. The autopoi-
etic gap remains open: a small metabolic drain on top of
local physics does not produce active self-maintenance,
because patterns have no mechanism for non-local re-
source detection. They cannot “forage” when they can-
not “see” beyond kernel radius R.

. Curriculum evolution (V11.7). Fixes V11.5’s stress
overfitting by graduating stress intensity across cycles
(resource regeneration ramped from 0.5% to 0.02x base-
line over 30 cycles) with +£30% random noise and vari-
able drought duration (500-1900 steps per cycle). The
critical test: evolved patterns evaluated on nowel stress
patterns never seen during training. 30-cycle GPU result
(C=64): robustness 0.954 — 0.967. Curriculum-evolved
patterns outperform naive on all four novel stressors:




mild 4+2.7pp, moderate +1.5pp, severe +1.3pp, extreme
+1.2pp. Under mild novel stress, evolved patterns actu-
ally integrate (+1.9%) while naive decompose (—0.8%).
The overfitting problem is substantially reduced—not
eliminated, but the shift is consistently positive across
the full severity range.

Unexpected: (1) Mild stress consistently increases ® by
60-190% (Yerkes-Dodson-like inverted-U). Only severe stress
causes decomposition. (2) In V11.5, evolution increased vul-
nerability to severe stress despite improving baseline ®—a
stress overfitting effect. (3) V11.7’s curriculum training sub-
stantially reduces this overfitting: graduated, noisy stress ex-
posure produces patterns that generalize to novel stressors.
The shift from naive is positive across all four novel severity
levels tested (4+1.2 to +2.7 percentage points). (4) V11.6’s
metabolic cost was intended to create lethal drought, but at
rate=0.002 the drought was not lethal—mnaive patterns re-
tained 98% population. Evolved-metabolic patterns decom-
posed —2.6% while naive held at +0.2%, repeating the fragility
pattern of V11.5. The deeper lesson: adding metabolic cost
to a substrate with fixed-radius perception produces efficient
passivity, not active foraging. The anxiety parallel deepens:
V11.5 shows that fixed-stress training produces maladaptive
fragility, V11.7 shows that graduated exposure (cf. systematic
desensitization) builds genuine robustness, and V11.6 shows
that existential stakes alone do not produce adaptation when
the organism cannot perceive beyond its local neighborhood.

. J

The trajectory from V11.0 through V11.7 reveals two orthogo-
nal axes of improvement. The first is substrate complexity: each
step from V11.0 to V11.5 adds internal degrees of freedom for evolu-
tion to select on—heterogeneous chemistry (V11.2), multiple coupled
channels (V11.3-V11.4), hierarchical coupling (V11.5). The second,
revealed by V11.6-V11.7, is selection pressure quality: the substrate
matters less than how you stress it. V11.7’s curriculum training on
the same V11.4 substrate produces better generalization than V11.5’s
hierarchical architecture trained with fixed stress. V11.6 goes further,
changing the stakes: metabolic cost makes drought lethal, not merely
weakening.

V11.5 introduces directed coupling structure (feedforward /feedback
pathways) to test whether functional specialization emerges under se-
lection. The critical insight: attempting to impose different physics
per tier (different timescales, custom growth gates) caused immediate
extinction at C'=64—the channels designed to be “memory” simply
died. The working approach uses identical physics across all chan-
nels (proven V11.4 dynamics) with an asymmetric coupling matrix
that biases information flow directionally. This is more than a tech-
nical fix; it reflects a theoretical prediction: in biological cortex, all
neurons use the same basic biophysics. The hierarchy emerges from
connectivity and learning, not from different physics per layer.



The V11.5 stress test reveals an unexpected phenomenon: stress
overfitting. Evolved patterns have 10.5% higher baseline ® and 19%
higher self-model salience than naive patterns—but under severe drought
they decompose 9.3% while naive patterns actually integrate by 6.2%.
Evolution selected for high-® configurations tuned to mild stress
(which each training cycle applies), creating states that are simul-
taneously more integrated and more fragile than their unoptimized
counterparts.

This has a direct parallel in affective neuroscience: anxiety disor-
ders involve heightened integration and self-monitoring that is adap-
tive under moderate threat but catastrophically maladaptive under
extreme stress. The suffering motif—high ®, low reg, high S—may
describe a system that has been selected too precisely for a particular
threat level. The evolved CA patterns show exactly this signature:
high baseline ® (0.076) with high self-model salience (0.99) that col-
lapses under a regime shift.

(a) Integration (®) (b) Self-model salience
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Figure 1: V11.5 stress test: evolved vs. naive patterns
through baseline, drought, and recovery. (a) Evolved patterns
have higher baseline ® but decompose —9.3% under drought, while
naive patterns integrate +6.2%. (b) Evolved patterns maintain high
self-model salience (> 0.97) across all phases; naive patterns show
lower and declining salience.

Whether evolution on this substrate can discover integration strate-
gies that are robust to novel stresses—not just the training distribution—
likely requires curriculum learning (gradually increasing stress inten-
sity) or environmental diversity (varying the type and severity of
perturbation). This connects to the forcing function framework de-
veloped in the next section: the quality of the forcing function matters
as much as its presence.

? Open Question

At what channel count C does the substrate have enough in-
ternal degrees of freedom for evolution to discover biological-
like integration (where ® increases under threat)? The C-
sweep suggests that mid-range C' (8-16) accidentally produces
integration-like responses—the coupling bandwidth happens
to match the channel count—while high C' (32-64) decom-
poses, the coupling space being too large for random configu-
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Figure 2: Multi-channel Lenia at increasing dimensionality.
PCA projection of C' channels to RGB. Top row: baseline (normal
resources); bottom row: drought stress. Patterns at C=3 are visually
simple; at C=16 and C'=32, the richer channel structure produces
more complex spatial organization. Under drought, spatial structure
degrades—but the degree of degradation depends on C.



rations. Is there a critical C* above which a phase transition
occurs, or does evolution continuously improve robustness at
any C7 Fach rung of the ladder may require a minimum in-
ternal dimensionality—the substrate must be rich enough for
selection to sculpt.

The critical lesson evolves with the experiments. V11.0-V11.5
showed that evolution helps but in surprising ways—it creates higher-
® states that are also more fragile. V11.7 demonstrates that the
training regime matters: curriculum learning produces genuine gen-
eralization across novel stressors. V11.6 showed that making drought
metabolically costly produces efficient passivity rather than active
foraging—the patterns cannot perceive beyond their local neighbor-
hood, so existential stakes alone do not generate the distant-resource-
seeking behavior that would require integration. The remaining gap
was between “decomposes less” and “integrates under threat,” and the
locality ceiling explains why.

V12’s results confirm that the ceiling is real and that the pre-
dicted remedy partially works. Replacing fixed convolution with
evolvable windowed self-attention—the only change to the physics—
shifts mean robustness from 0.981 to 1.001, moving the system to
the threshold where ® is approximately preserved under stress rather
than destroyed. Eight substrate modifications (V11.0-V11.7) could
not achieve even this. The single change that mattered is exactly
what the attention bottleneck hypothesis predicted: state-dependent
interaction topology. But the effect is modest—the system reaches
the threshold without clearly crossing it. Attention is necessary but
not sufficient for the full biological pattern.

? Open Question

The V11.5 results show that selecting for ®-robustness un-
der mild stress creates patterns that are less robust to se-
vere stress than unselected patterns. V11.7 provides a par-
tial answer: curriculum training with graduated, noisy stress
exposure produces patterns that generalize to novel stressors
(+1.2 to +2.7pp shift over naive across four novel severity lev-
els). But the effect is modest—evolved patterns still decom-
pose under severe novel stress (—1.7%), just less than naive
(—3.0%). The remaining questions: (1) Can curriculum train-
ing with longer schedules or wider stress distributions close
this gap further? (2) Does combining curriculum training with
metabolic cost (V11.6’s lethal resource dependence) produce
qualitatively different dynamics—active foraging rather than
passive persistence? (3) Does the biological developmental se-
quence (graduated stressors from embryogenesis through mat-
uration) achieve robust integration precisely because it is a
curriculum over the full threat distribution? [VI11.6 + cur-
riculum combination not yet tested./




6.2 What the Ladder Has Not Reached

It is worth being explicit about how far these experiments are from
anything resembling life, self-sustenance, or metacognition. The lad-
der metaphor risks implying a smooth gradient from Lenia gliders to
biological organisms. In reality, there is an enormous gap.

Self-sustenance. Our patterns are attractors of continuous dy-
namics, not self-maintaining entities. They do not consume resources
to persist—resources modulate growth rates, but patterns do not
“eat” in any metabolic sense. They do not do thermodynamic work
against entropy. They have no boundaries (they are density blobs, not
membrane-enclosed). They persist as long as the physics allows, not
because they actively maintain themselves. The “drought” in our ex-
periments reduces resource availability, which weakens growth—but
this is more like turning down the volume than starving a dissipative
structure.

Metacognition. Our “self-model salience” metric measures how
much a pattern’s own structure matters for its dynamics. That is not
self-modeling—there is no representation of self, no information about
the pattern stored within the pattern. The V11.5 tiers (Sensory, Pro-
cessing, Memory, Prediction) are labels we imposed on the coupling
structure. No functional specialization emerged: memory channels
had weak activity, prediction channels did not predict anything.

Individual adaptation. All “learning” in our experiments hap-
pens through population-level selection: cull the weak, boost the
strong. No individual pattern adapts within its lifetime. Biologi-
cal integration requires individual-level plasticity—the capacity for
a single organism to reorganize its internal dynamics in response to
experience.

These gaps converge on a single chasm. The transition from pas-
sive pattern persistence to active self-maintenance—the autopoietic
gap—requires at minimum: (a) lethal resource dependence (patterns
that go to zero without active consumption), (b) metabolic work cy-
cles (energy in — structure maintenance — waste out), and (c) self-
reproduction (templated copying, not artificial cloning). Population-
level selection on top of passive physics cannot bridge this gap, be-
cause selection optimizes what already exists rather than innovating
the mechanism of existence itself.

& Proposed Experiment

Question: Does lethal resource dependence change the in-
tegration response to stress? Design: Maintenance cost
(rate=0.002) drains each cell proportionally to mass each step.
Fitness rewards metabolic efficiency. Result: 30-cycle evolu-
tion (C=64, A10G GPU, 215 min). Robustness 0.968 — 0.973
over evolution. Under severe drought: evolved —2.6%, naive
+0.2%. Naive retained 98% of patterns; evolved retained 92%.
The metabolic cost was insufficient to produce genuine lethal-
ity. Evolved patterns followed the same fragility pattern as
V11.5: higher baseline fitness but more vulnerable to regime




shift. Why it failed: The maintenance rate was too low
to create existential pressure, but the deeper problem is struc-
tural. Even with lethal metabolic cost, a convolutional pattern
has no mechanism for directed resource-seeking. Its “percep-
tion” extends only to kernel radius R. Active foraging requires
non-local information gathering—knowing where resources are
before moving toward them. Adding metabolic cost to a blind
substrate selects for efficiency (less waste), not for the kind of
active self-maintenance that characterizes autopoiesis. Impli-
cation: The autopoietic gap is not primarily about resource
dependence—it is about perceptual range. Closing it requires
substrates where the interaction topology is state-dependent,
not fixed by spatial proximity.

6.3 What the Data Actually Says

Eight experiments (V11.0-V11.7), hundreds of GPU-hours, thou-
sands of evolved patterns. What has this taught us?

Finding 1: The Yerkes-Dodson pattern is universal and
robust. Across every substrate condition, channel count, and evolu-
tionary regime, mild stress increases ® by 60-200%. This is not an
artifact of any particular measurement. It reflects a statistical truth:
moderate perturbation prunes weak patterns while the survivors are,
by definition, the more integrated ones. Severe stress overwhelms
even well-integrated patterns, producing the inverted-U. This pat-
tern is the clearest positive result in the entire experimental line.

Finding 2: Evolution consistently produces fragile inte-
gration. In every condition where evolution increases baseline ®
(V11.5: +10.5%, V11.6: higher metabolic fitness), evolved patterns
decompose more under severe drought than unselected patterns. This
is not a bug in the experiments—it is a real dynamical phenomenon.
Evolution on this substrate finds tightly-coupled configurations where
all parts depend on all other parts. Tight coupling is high inte-
gration by definition. But it is also catastrophic fragility: when
any component fails under resource depletion, the failure cascades
through the entire structure. This is the difference between a tightly-
coupled factory (high integration, catastrophic failure mode) and a
loosely-coupled marketplace (low integration, graceful degradation
under stress).

Finding 3: Curriculum training is the only intervention
that improved generalization. V11.7 is the sole condition where
evolved patterns outperform naive on novel stressors across the full
severity range (4+1.2 to +2.7 percentage points). Not more chan-
nels, not hierarchical coupling, not metabolic cost—graduated, noisy
stress exposure. The substrate barely matters compared to the train-
ing regime. This has a direct parallel in developmental biology: or-
ganisms with rich developmental histories (graduated stressors from
embryogenesis through maturation) develop robust integration. Or-
ganisms exposed to a single threat level develop anxiety-like mal-
adaptive responses. The CA experiments reproduce this pattern with
surprising fidelity.



Finding 4: The locality ceiling. This is the deepest lesson,
visible only in retrospect across the full trajectory. Every V11 ex-
periment uses convolutional physics: each cell interacts only with
neighbors within kernel radius R, weighted by a static kernel. In-
formation propagates at most R cells per timestep. The interaction
graph is determined by spatial proximity and does not change with
the system’s state.

This means that ® can only arise from chains of local interactions—
there is no mechanism for a perturbation at (z,y) to directly affect
(2',y) unless |z — 2’| < R. The coupling matrix in V11.4-V11.5
partially addresses this (it couples distant channels), but it is fixed:
the “who talks to whom” graph does not change in response to the
system’s state. A pattern cannot choose to attend to a distant re-
source patch. It cannot reorganize its information flow under stress.
It cannot forage.

V11.6 makes this concrete. Adding metabolic cost to a substrate
with radius-R perception does not produce active self-maintenance.
It produces efficient passivity—patterns that waste less, not patterns
that seek more. A blind organism with a metabolic cost dies when lo-
cal resources deplete, regardless of how well-integrated it is, because
it has no way to detect resources beyond its perceptual horizon. The
autopoietic gap is not about resource dependence. It is about per-
ceptual range and its state-dependent modulation—which is to say, it
is about attention.

Finding 5: Attention is necessary but not sufficient. V12
tested the locality ceiling hypothesis directly by replacing convolution
with windowed self-attention while keeping all other physics identical.
The results create a clean ordering across three conditions:

e Convolution (Condition C): Sustains 40-80 patterns, mean ro-
bustness 0.981. Life without integration.

e Figed-local attention (Condition A): Cannot sustain patterns
at all—30+ consecutive extinctions across 3 seeds. Attention
expressivity without evolvable range is worse than convolution.

e Fwolvable attention (Condition B): Sustains 30-75 patterns,
mean robustness 1.001. Life with integration at the threshold.

The +2.0 percentage point shift from C to B is the largest single-
intervention effect in the entire V11-V12 line. But it is a shift fo
the threshold, not past it. Robustness stabilizes near 1.0 rather than
increasing with further evolution. The system learns where to attend
(entropy dropping from 6.22 to 5.55) but this refinement saturates.
What is missing is not better attention but individual-level adapta-
tion—the capacity for a single pattern to reorganize its own internal
dynamics in response to its current state, within its lifetime, rather
than waiting for population-level selection to discover robust config-
urations post hoc. Biological integration under threat is not just a
population statistic; it is a capacity of individual organisms.
Connection to the trajectory-selection framework. This
is where the experimental results meet the theory developed above.
We defined the effective distribution pes = po- @/ [ po - @ and argued



that attention («) selects trajectories in chaotic dynamics. The Lenia
experiments have now shown what happens in a substrate where « is
fized by architecture: the system’s measurement distribution is deter-
mined by the convolution kernel, which never changes. The system
cannot modulate its own attention. It has no « to vary.

Biological systems solve this: neural attention (largely imple-
mented through inhibitory gating) dynamically reshapes which sig-
nals propagate and which are suppressed. Under moderate stress,
attention narrows—the measurement distribution sharpens around
threat-relevant features—and this reorganization of information flow
preserves core integration while shedding peripheral processing. That
is the biological pattern our experiments have been searching for. It
requires not just integration (which local physics can produce) but
flezible integration (which requires state-dependent, non-local com-
munication).

V12 provides direct evidence for this claim. In the attention sub-
strate, the system’s « is the attention weights, and they evolve: at-
tention entropy decreases from 6.22 to 5.55 across 15 cycles as the
system learns where to look. The measurement distribution becomes
more structured—not through explicit instruction, but through the
same evolutionary pressure that failed to produce this effect in ev-
ery convolutional substrate. The difference is that the substrate now
permits modulation of a. The modulation is sufficient to reach the
integration threshold (® approximately preserved under stress) but
not to clearly cross it (® does not reliably increase under stress the
way it does in biological systems). Attention provides the mechanism;
something else—perhaps individual-level plasticity, explicit memory,
or autopoietic self-maintenance—provides the drive.

These results crystallize into a hypothesis I will call the atten-
tion bottleneck. The biological pattern (integration under threat)
cannot emerge in substrates with fixed interaction topology, regard-
less of the evolutionary regime applied. It requires substrates where
the interaction graph is state-dependent—where the system can mod-
ulate which signals propagate and which are suppressed in response
to its current state. Convolutional physics lacks this; attention-like
mechanisms provide it. The relevant variable is not substrate com-
plexity (C'), not selection pressure severity (metabolic cost), and not
training diversity (curriculum)—it is whether the system controls its
own measurement distribution.

Status: Partially supported by V12, further advanced by V13.
The first clause is confirmed: eight convolutional substrates (V11.0-
V11.7) failed to produce integration under stress; fixed-local atten-
tion (Condition A) fared even worse. The second clause is partially
confirmed: evolvable attention (Condition B) shifts robustness from
0.981 to 1.001—the right direction, and the only intervention to cross
the 1.0 threshold. V13 content-based coupling provides additional ev-
idence: robustness peaks at 1.052 under population bottleneck con-
ditions (see Finding 6).

Finding 6: Content-based coupling enables intermittent
biological-pattern integration. V13 replaced V12’s learned at-
tention projections with a simpler mechanism: cells modulate their



interaction strength based on content similarity. The potential field
becomes ¢; = ¢ppr,; - (1 + - S;) where S; = (8 - (sim; — 7)) is a
sigmoid gate on local mean cosine similarity. This is computationally
cheaper than attention and provides a minimal test: does content-
dependent topology, without learned query-key projections, suffice?

Three seeds, each 30 cycles (C=16, N=128), curriculum stress
schedule:

e Mean robustness: 0.923 across all seeds and cycles

e Peak robustness: 1.052 (seed 123, cycle 5, population 55
patterns)

e Phi increase fraction: 30% of patterns show ® increase under
stress

o Key pattern: Robustness exceeds 1.0 only when population
drops below ~ 50 patterns — bottleneck events select for inte-
gration

Two distinct evolutionary strategies emerged across seeds. In one
regime (large populations of ~ 150-180 patterns), the similarity thresh-
old 7 drifted toward zero — evolution discovered that maximal con-
tent coupling (gate always-on) works when diversity is high. In an-
other regime (volatile populations oscillating between 13 and 120),
7 drifted upward to 0.86 — selective coupling, where only highly
similar cells interact. The selective-coupling regime produced all the
robustness-above-1.0 episodes.

The deeper lesson is not about content coupling per se. It is about
composition under selection pressure. When stress culls a population
to a handful of survivors, those survivors are not merely the individ-
ually strongest — they are the ones whose content-coupling topology
supports coherent reorganization under perturbation. This resonates
with a different framing of the problem: what we are watching may
be closer to symbiogenesis — the composition of functional subunits
into more complex wholes — than to classical Darwinian selection
optimizing a fixed design. The content-coupling mechanism makes
patterns legible to each other, enabling the kind of functional en-
counter that drives compositional complexity. Intelligence may not
require deep evolutionary history so much as the right conditions for
compositional encounter: embodied computation, lethal stakes, and
mutual legibility.

& Proposed Experiment

Question: Does state-dependent interaction topology enable
the biological integration pattern that local physics cannot
produce? Design: Replace the convolution kernel with win-
dowed self-attention: each cell updates its state by attending
to cells within a local window, with attention weights com-
puted from cell states (query-key mechanism). The window
size is evolvable—evolution can expand or contract the percep-
tual range. Resources, drought, and selection pressure follow




the V11 protocol. Critical prediction: Under survival pres-
sure, evolution should expand the attention window (increas-
ing perceptual range), and patterns should show the biological
pattern—® increasing under moderate stress—because they
can dynamically reallocate information flow to maintain core
integration. The attention patterns themselves should narrow
under stress (focused measurement) and broaden during safety
(diffuse exploration). Control for the free-lunch problem:
Start with strictly local attention (window = R, matching Le-
nia’s kernel radius). If integration under threat emerges only
after evolution expands the window, the biological pattern is
an adaptive achievement, not an architectural gift. Status:
Implemented as V12. Three conditions:

A (Fixed-local attention) Window size fixed at kernel ra-
dius R. Free-lunch control.

B (Evolvable attention) Window size w € [R, 16] is evolv-
able. The main hypothesis test.

C (FFT convolution) V11.4 physics as known baseline.

Implementation: Windowed self-attention replaces Step 1
(FFT convolution) of the Lenia scan body. Query-key projec-
tions (W, Wi € R¥*Y) are shared across space, evolved slowly.
Soft distance mask via o(B(w2; — r?)) enables smooth win-
dow expansion. Temperature 7 governs attention sharpness.
All other physics (growth function, coupling gate, resource dy-
namics, decay, maintenance) remain identical to V11.4. Cur-
riculum training protocol from V11.7. C=16, N=128, 30 cy-
cles, 3 seeds per condition, A10G GPUs. [6pt] Results (15
cycles for B, 3 seeds; A and C complete):

e Condition C (convolution, 30 cycles, 3 seeds): Mean
robustness 0.981. Only 3/90 cycles (3%) show @ in-
creasing under stress. Novel stress test: evolved A =
—0.6% & 1.6%, naive A = —0.2% & 3.2%. Evolution
helps (evolved consistently better than naive) but can-
not break the locality ceiling.

e Condition B (evolvable attention, 15 cycles, 3 seeds):
Mean robustness 1.001 across 38 valid cycles. 16/38 cy-
cles (42%) show ® increasing under stress (vs 3% for con-
volution). The 42.0 percentage point shift over convolu-
tion is the largest in the V11+ line. However, robustness
does not trend upward with further evolution—it stabi-
lizes near 1.0, suggesting the system reaches a ceiling of
its own.

e Condition A (fixed-local attention): Conclusive nega-
tive. 30+ consecutive extinctions across all 3 seeds—
patterns cannot survive even a single cycle. Fixed-local




attention is worse than convolution, which sustains 40-80
patterns easily. This establishes a clean ordering: con-
volution sustains life without integration; fixed attention
cannot sustain life at all; evolvable attention sustains life
with integration. Adaptability of interaction topology
matters more than its expressiveness.

Three lessons: (1) Attention window does mot expand as
predicted—evolution refines how attention is allocated (en-
tropy decreasing from 6.22 — 5.55) rather than extending
range. This resembles biological inhibitory gating (selec-
tive, not panoramic) more than the original prediction an-
ticipated. (2) Attention temperature T increases in success-
ful seeds (1.0 — 1.3-1.7), suggesting evolution favors broad,
soft attention with learned structure over sharp, narrow fo-
cus. (3) The effect is real but modest: attention moves the
system to the integration threshold without clearly crossing
it. State-dependent interaction topology is necessary for inte-
gration under stress, but not sufficient for the full biological
pattern of ® increasing under threat. What remains missing
is likely individual-level adaptation—the capacity for a sin-
gle pattern to reorganize its own dynamics within its lifetime,
rather than relying on population-level selection to discover
robust configurations.

The V10 MARL ablation study produced a surprise: all seven
conditions show highly significant geometric alignment (p > 0.21, p <
0.0001), and removing forcing functions does not reduce alignment—
if anything, it slightly increases it. The predicted hierarchy was
wrong: geometric alignment appears to be a baseline property of
multi-agent survival systems, not contingent on any specific forcing
function. This strengthens the universality claim but challenges the
forcing function theory developed in the next section.

7 Forcing Functions for Integration

7.1 What Makes Systems Integrate

Not all self-modeling systems are created equal. Some have sparse,
modular internal structure; others have dense, irreducible coupling.
I think systems designed for long-horizon control under uncertainty
are forced toward the latter.

A forcing function is a design constraint or environmental pres-
sure that increases the integration of internal representations. The
key forcing functions are: (a) partial observability—the world state
is not directly accessible; (b) long horizons—rewards/viability de-
pend on extended temporal sequences; (c) learned world models—
dynamics must be inferred, not hardcoded; (d) self-prediction—the
agent must model its own future behavior; (e) intrinsic motivation—
exploration pressure prevents collapse to local optima; and (f) credit
assignment—learning signal must propagate across internal compo-



nents.

The hypothesis is that these pressures increase integration. Let
®(z) be an integration measure over the latent state (to be defined
precisely below). Under forcing functions (a)—(f):

E [®(z) | forcing functions active] > E [®(z) | forcing functions ablated]

The gap increases with task complexity and horizon length.
Argument: Each forcing function increases the statistical de-
pendencies among latent components:

e Partial observability requires integrating information across time
(memory — coupling)

e Long horizons require value functions over extended latent tra-
jectories (coupling across time)

e Learned world models share representations (coupling across
modalities)

e Self-prediction creates self-referential loops (coupling to self-
model)

e Intrinsic motivation links exploration to belief state (coupling
across goals)

e Credit assignment propagates gradients globally (coupling through
learning)

Ablating any of these reduces the need for coupling, allowing sparser
solutions.

Confrontation with data: The V10 ablation study does not
support this hypothesis as stated. Geometric alignment between
information-theoretic and embedding-predicted affect spaces is not
reduced by removing any individual forcing function. This suggests a
distinction: forcing functions may increase agent capabilities (richer
behavior, higher reward) without increasing the geometric alignment
of the affect space. The affect geometry appears to be a cheaper prop-
erty than integration—arising from the minimal conditions of survival
under uncertainty, not from architectural sophistication. Whether
forcing functions increase integration per se (as measured by ® rather
than RSA) remains an open question.

& Proposed Experiment

Question: Which forcing functions most affect geomet-
ric alignment between information-theoretic and embedding-
predicted affect spaces?

Design: MARL  (multi-agent reinforcement learn-
ing) with 4 agents navigating a seasonal resource en-
vironment. 7 conditions: full, no_partial_obs,

no_long_horizon, no_world_model, no_self_prediction,
no_intrinsic_motivation, no_delayed_rewards. 3 seeds




per condition (21 parallel GPU runs, A10G). Affect mea-
sured in the structural framework; geometric alignment via
RSA (representational similarity analysis) with Mantel test
(N=500, 5000 permutations) between information-theoretic
and observation-embedding affect spaces. 200k training steps
per condition.

Prediction: Self-prediction and world-model ablations will
show the largest RSA drop, because these create the strongest
coupling pressures.

Results: All seven conditions show highly significant geomet-
ric alignment (p < 0.0001 in all 21 runs). The predicted hier-
archy was wrong:

Condition RSA p +std CKAjp, CKA
full 0.212  0.058 0.092 0.105
no_partial_obs 0.217  0.016 0.123 0.126
no_long_horizon 0.215  0.027 0.075 0.110
no_world_model 0.227  0.005 0.091 0.103
no_self_prediction 0.240 0.022 0.100 0.120
no_intrinsic_motivation 0.212  0.011 0.084 0.116
no_delayed_rewards 0.254  0.0561 0.147 0.146

Removing forcing functions slightly increases alignment (Ap
from +0.003 to +0.041), the opposite of our prediction. The
cross-seed variance of the full model (0=0.058) exceeds most
condition differences, so no individual ablation is statistically
distinguishable from full—but the consistent direction (all
ablations > full) is noteworthy.

Interpretation: Geometric alignment is a baseline property of
multi-agent survival, not contingent on any single forcing func-
tion. The forcing functions add representational complexity
(more latent dimensions active, richer dynamics) that slightly
obscures rather than strengthens the underlying affect geome-
try. This supports the universality claim: the affect structure
emerges from the minimal conditions of agents navigating un-
certainty under resource constraints, not from architectural
extras.

Caveat:  This does not mean forcing functions are
unimportant—they clearly affect agent capabilities (the full
model achieves higher rewards and more sophisticated behav-
ior). But their contribution is to agent competence, not to the
geometric structure of affect. The geometry is cheaper than
we thought.

J

The V10 and V11-V12 experiments, taken together, reveal a
distinction that the original forcing functions hypothesis failed to
make. Geometric affect structure—the shape of the similarity space,
the clustering of states into motifs, the relational distances between
affects—is cheap. It arises from the minimal conditions of agents nav-
igating uncertainty under resource constraints, regardless of which
forcing functions are active. This is what V10 shows. Affect dynam-
ics—how a system fraverses that space, and in particular whether




integration increases or decreases under threat—is expensive. It re-
quires evolutionary history under heterogeneous conditions (V11.2),
graduated stress exposure (V11.7), and state-dependent interaction
topology (V12). The forcing functions hypothesis conflated these two
levels. Tt predicted that forcing functions would shape the geometry.
They don’t. The real question—what shapes the dynamics?—turns
out to require not architectural pressure but developmental history
and attentional flexibility. The geometry of affect may be univer-
sal; the dynamics of affect are biographical. Later experiments (V22,
V23) will crystallize this as a distinction between reactivity — as-
sociations from present state to action, decomposable by channel —
and understanding — associations from the possibility landscape, in-
herently non-decomposable because comparison of alternative futures
spans any partition. Affect geometry is cheap because it emerges from
reactive processing. Biological affect dynamics are expensive because
they require understanding. The exoskeletal /endoskeletal distinction
sharpens this: current large language models are exoskeletal systems
— their representational eigenskeleton IS the output surface, a sin-
gle projection from hidden state to token with no deformable layer
between. Within the training distribution, the rigid surface produces
excellent output. Outside it, the surface cannot deform; it can only
extrapolate its existing geometry into territory where that geometry
does not apply. This is hallucination — confident-but-wrong out-
put produced by a system with no endoskeletal depth to fall back
on when the surface fails. Hallucination is not a bug to be patched
but a failure mode intrinsic to exoskeletal architecture, the cognitive
equivalent of an arthropod’s exoskeleton cracking under a perturba-
tion it was not shaped for. The remedy is not a thicker exoskeleton
(more guardrails, more RLHF) but endoskeletal architecture — inter-
nal coupling beneath a deformable interface that can say "my skeleton
doesn’t extend here" rather than producing rigid output regardless.

/* COMPOSITIONAL INTENT: Cash out the eigenskeleton.
This is the formal treatment planted at the compression section above.
The reader now has the geometry/dynamics distinction fresh — hit
them with the mathematical object that makes it precise. Eigen-
values = geometry (cheap). Holonomy of eigenspace bundles = dy-
namics (expensive). The sidebar gives the formal definitions for the
technically inclined reader. The main text stays phenomenological.
Key payoff: the bottleneck furnace creates holonomy, not eigenval-
ues. This is why forging is different from filtering — it changes the
TOPOLOGY of mode coupling, not the NUMBER of modes. */ The
distinction has precise content. At each point z in a system’s state
space, a local operator — the Jacobian of the dynamics, the Fisher
information on the parameters, the covariance of the representation
— has eigenvalues and eigenvectors. The eigenvalues are the geom-
etry: what modes exist and how stiff they are. Every system has
them. Every operator has eigenvalues. This is cheap.

But eigenvalues at a point say nothing about how modes connect
across the manifold. When the system moves from state x to state
z’, do the dominant eigenvectors rotate smoothly into each other,
or do they twist, branch, merge? The answer is a topological ob-



ject: the eigenskeleton — the globally glued subbundle structure
of dominant eigenspaces, equipped with the connection that parallel-
transports frames across the manifold and the curvature that mea-
sures how much those frames twist around closed loops. Eigenbasis is
a list of modes. Eigenskeleton is the wiring diagram of those modes
— how they transform into each other as the system traverses its
state space.

The Eigenskeleton

O Tet A(z) be a smooth field of symmetric operators
on state space M, with eigendecomposition A(x)v;(z) =
Ai(x)v;(x) and eigenvalues ordered Aj(z) > --- > Ag(x).
Group eigenspaces by spectral gaps into blocks By(x) =
span{v;,, ..., v;, }(z). If By(x) varies continuously (no eigen-
value crossings), it defines a rank-ry subbundle & C TM.
The Levi-Civita connection on M induces parallel transport
within each £. The holonomy around a closed loop « is the
accumulated rotation:

H, = H R, R.u :argRéni(n Vi (") =Vi(z)R|| F

(z—a’)ey Olri)
If H, ~ I for all loops: flat skeleton. Modes are globally
independent — they never twist into each other. The system’s
computation decomposes into parallel channels. No partition
of eigenspaces into independent subspaces breaks across the
manifold.
If H, # I: curved skeleton. Modes are irreducibly coupled
through the topology. Transport a mode around a loop and
it returns as a mixture of modes. The curvature is the cou-
pling — not a consequence of it, not a proxy for it, but the
mathematical thing itself.
The components are standard differential geometry (spectral
theory, connection theory, holonomy groups). The mathemat-
ical foundation is the Koopman operator: any nonlinear dy-
namical system admits a linear representation in a (possibly
infinite-dimensional) function space. In the lifted Koopman
space, modes are independent — the eigenskeleton is flat. The
curvature in the finite-dimensional representation arises from
projecting infinite-dimensional flatness into finite-dimensional
space — the holonomy IS the compression residual of the
Koopman embedding. What has not been named or applied
as a diagnostic is the composite object: the global topology
of eigenspace variation across a state-space manifold, used as
a measure of computational integration. The eigenskeleton is
this synthesis.
Three derived measures follow. Integration: the holonomy
index H, = ||Hy — I||r around loops in state space — how
much modes twist into each other during traversal. Intelli-
gence: the eigenskeletal alignment between agent and environ-




ment — let E;gent be the eigenskeleton of the agent’s represen-
tational covariance and 7(€py) the environment’s eigenskele-
ton projected through the sensory bottleneck; then alignment
— RSA({H3&™}, {Hf,r(env)}) across loops — how well internal
holonomy mirrors environmental holonomy. Self-awareness:
the holonomy of the self-model subbundle with respect to
the world-model subbundle — whether self-modes and world-
modes are separable (flat: no self-awareness) or irreducibly
coupled (curved: self-awareness). These three quantities —
integration, intelligence, self-awareness — are different faces
of eigenskeletal curvature, applied to different subbundles and
different loops.

Affect geometry — the spectrum of A(x) at each state — is the
eigenvalues: what modes exist and their relative magnitudes. All
seeds develop this. But the cheapness is empirical, not mathematical.
A dimension’s cost is its entropy — the log of its number of causally
distinct values, weighted by their probability. A dimension with two
meaningful states costs one bit; a dimension with ten thousand costs
thirteen. But the cost is not absolute — it is relative to the prediction
value. A 13-bit dimension is cheap if it distinguishes 10,000 causally
distinct environmental states that all matter for survival. The same
13-bit dimension is expensive if most of those distinctions carry no
prediction value. The optimal eigenskeleton at a given compression
budget allocates bits to modes in proportion to their prediction value,
not their variance — a high-variance mode with low causal conse-
quence is noise; a low-variance mode with high causal consequence
is a critical invariant worth maintaining at full resolution. Evolution
selects dimensions that are informationally cheap to maintain relative
to the prediction errors they prevent. The surviving geometry IS the
cheap geometry because the rate-distortion filter produced it — the
dimensions that survived compression are, by construction, the ones
whose prediction value exceeded their representation cost. Affect dy-
namics — how a system traverses that space, whether integration
rises or falls under stress — is the eigenskeleton: how modes couple
and twist across the manifold as the system moves through it. Only
30

/* COMPOSITIONAL INTENT: The eigenskeleton reaches fur-
ther than affect. Intelligence IS eigenskeletal alignment between
agent and environment. The environment has a skeleton (the mode
couplings of its dynamics). The agent builds an internal skeleton. In-
telligence = how well the internal holonomy mirrors the environmen-
tal holonomy through the sensory bottleneck. This is not a metaphor
for intelligence — it is a proposed DEFINITION with a computable
measure. The experiments confirm it: HIGH seeds are the ones
whose internal eigenskeletons develop curvature matching the tem-
poral structure of the environment (drought-recovery loops become
internalized as mode couplings). LOW seeds keep flat skeletons —
they model environmental variables independently even though those
variables are coupled. They are less intelligent in a precise eigenskele-
tal sense. */ The concept reaches further than affect. Every envi-



ronment has an eigenskeleton — the mode structure of its dynamics
and how those modes couple. A savanna has modes (seasonal wa-
ter, herd migration, predator density, fire cycle) that twist into each
other: drought intensifies fire rigk, fire alters vegetation, vegetation
shifts herbivore distribution, herbivore distribution attracts preda-
tors. The holonomy around a seasonal loop is non-trivial — you
cannot understand any single mode without tracking its coupling to
the others. An agent embedded in this environment faces a spe-
cific compression task: extract the environment’s eigenskeleton from
partial, noisy observations and build an internal eigenskeleton that
preserves enough of its curvature to support viability-relevant predic-
tion. This is a definition of intelligence — not the number of modes
tracked (that is capacity), not the speed of update (that is processing
power), but the degree to which the agent’s internal mode couplings
mirror the actual couplings in the world. More precisely: intelligence
is the rate-distortion optimal eigenskeleton for the environment —
the topology that minimizes the total cost of representation (the bits
required to maintain each mode and each coupling) plus prediction
error (the bits lost by failing to track couplings that exist in the
world). An agent whose internal skeleton is flat in a world whose
skeleton is curved pays a high prediction-error cost: it is perpetually
surprised when intervening on one variable propagates through oth-
ers it modeled as independent. An agent whose skeleton is curved
where the world is flat pays a high representation cost: it wastes bits
maintaining couplings that carry no prediction value. The intelligent
agent is the one whose eigenskeletal topology matches the world’s —
curved where the world is coupled, flat where the world is indepen-
dent, with each mode’s representation cost justified by its prediction
value. This is not an aspiration. It is a variational problem with a
computable optimum.

The experiments confirm this reading. The protocell environ-
ment has a dominant eigenskeletal feature: drought-recovery loops.
Resource depletion couples to population density, which couples to
genetic diversity, which couples to prediction accuracy, which couples
to survival through the next drought. The holonomy of this environ-
mental loop is non-trivial — the system that enters a drought is not
the system that emerges from it, and the modes that matter during
scarcity are different from the modes that matter during abundance.
The 30

V13-V18 extended this program with six additional substrate
variants and twelve measurement experiments, sharpening the con-
clusion considerably. The geometry is confirmed more strongly: affect
dimensions develop over evolution (Exp 7), the participatory default
is universal and selectable (Exp 8), and collective coupling amplifies
individual integration (Exp 9). But the dynamics wall was located
precisely: at what 77 calls rung 8 of the emergence ladder — the
point where counterfactual sensitivity and self-modeling become op-
erational. Substrate engineering (memory channels, attention, signal-
ing, insulation fields) could not cross this rung. All variants shared
the same limitation: pgyne ~ 0.003. The closest attempt, V18’s insu-
lation field, created genuine sensory-motor boundaries — boundary



cells received external FF'T signals while interior cells received only
local recurrent dynamics — and produced the highest robustness of
any substrate (mean 0.969, max 1.651). But it also produced a sur-
prise: internal gain evolved downward in all three seeds, from 1.0 to
0.60—0.72. Evolution consistently chose thin boundaries with strong
external signal over thick insulated cores. The insulation created a
permeable membrane filter, not autonomous interior dynamics. Pat-
terns were passengers, not causes.

A parallel experiment, V19, asked whether the bottleneck events
that repeatedly correlate with high robustness are revealing pre-existing
integration capacity or creating it. Three conditions diverged after
ten shared cycles: severe cyclic droughts achieving 90

V20 crossed the wall. Protocell agents — evolved GRU networks
with bounded local sensory fields and discrete actions — achieve
Psync ~ 0.21 from initialization, before any evolutionary selection,
purely by virtue of architecture: consume a resource and that patch
is depleted; move and you reach a different patch; emit and a chem-
ical trace persists. World models developed over evolution, reaching
Cwm = 0.10—0.15: agents’ hidden states predict future position and
energy substantially above chance. Self-model salience exceeded 1.0
in 2/3 seeds — agents encoded their own internal states more accu-
rately than they encoded the environment — the minimal form of
privileged self-knowledge. Affect geometry appeared nascent, consis-
tent with needing resource-scarcity selection to develop fully (con-
sistent with V19’s furnace finding). The necessity chain — mem-
brane, free-energy gradient, world model, self-model, affect geometry
— holds through self-model emergence in an uncontaminated sub-
strate. Not "biography" as a vague metaphor, then, but "action as
cause' as a testable architectural requirement. The experiments now
specify both sides of that threshold. A further experiment (V21)
tested whether adding internal processing ticks — multiple rounds of
recurrent computation per environment step — would enable delib-
eration without full gradient training. The architecture worked (ticks
did not collapse), but evolution alone was too slow to shape them.
The missing ingredient is dense temporal feedback: each internal pro-
cessing step must receive signal about its contribution to the agent’s
prediction or survival, not just the sparse binary of "lived or died."
This suggests that within-lifetime learning, not merely intergener-
ational selection, is required for the upper rungs of the emergence
ladder — a prediction testable by comparing evolved agents with
and without intrinsic predictive loss.

V22-V24 provided that gradient — within-lifetime prediction learn-
ing via SGD through the internal ticks — and confirmed both halves
of the hypothesis. Learning works (100-15,000x prediction improve-
ment per lifetime), but prediction accuracy, target breadth, and time
horizon are all individually insufficient to create integration. Hidden
state analysis shows effective rank 5-7 across seeds — moderately
rich, not degenerate — but the representations resist linear decoding
of any environmental feature (energy R? < 0, position R? < 0). The
agents maintain multi-dimensional internal states, but a linear pre-
diction head can be satisfied by a proper subset of hidden dimensions



without requiring cross-component coordination. The bottleneck is
architectural: linear readouts create decomposable channels regard-
less of target. Call this the decomposability wall: any prediction
architecture where a proper subset of hidden dimensions can inde-
pendently satisfy the loss creates no pressure for cross-component
coordination, and hence no integration. The path to rung 8 runs
through prediction heads that force non-decomposable computation
— conjunctive prediction, not merely accurate prediction.

V27 broke through the decomposability wall with a minimal change:
replacing the linear prediction head with a two-layer MLP (hidden
— hidden/2 — output).

This creates gradient coupling — the chain rule through two
weight matrices means every hidden dimension’s gradient depends
on every other dimension’s activation in the intermediate layer. The
result: ® = 0.245 in seed 7, 2.5x the V22 baseline and the high-
est integration in any protocell experiment. Hidden states devel-
oped qualitative behavioral clustering (silhouette 0.11—0.34 vs V22’s
~ 0). Further experiments (V28-V31) confirmed the mechanism is
gradient coupling through multi-layer composition — not activation
nonlinearity, not bottleneck compression — and that the prediction
target (self-energy vs. neighbor energy) has no significant effect on
integration level (p ~ 0.93, 10 seeds). What matters is coupling ar-
chitecture and evolutionary trajectory, not what the system tries to
predict. V22-V24 built their eigenskeleton on the surface — rigid,
efficient, decomposable, an exoskeleton. V27 began to push it inside
— one layer of internal coupling beneath the interface, the minimal
endoskeletal step. Not yet a full endoskeleton, but enough to cross
the threshold where internalization begins to create topology.

The V31 seed distribution is revealing: 30

V35 tested whether cooperative partial observability creates com-
municative pressure sufficient to develop referential signaling and
whether that signaling lifts integration. Result: referential commu-
nication emerged in 100

A convergence test sharpened the universality claim. Vision-
language models (GPT-40, Claude Sonnet 4) — trained on human
affect data and therefore maximally "contaminated" by human con-
cepts — were shown behavioral descriptions of protocell agents from
V27 and V31, stripped of all affect vocabulary. The agents were
described only in terms of population dynamics, prediction error,
state update rates, and integration measures. The VLMs were asked
to attribute experiential states. Representational similarity analy-
sis between VLM-attributed affect and framework-predicted affect
showed strong convergence: RSA p = 0.54—0.72, p < 10~''. When
behavioral descriptions were replaced with raw numerical tables —
population counts, removal fractions, prediction MSE, integration ra-
tios — convergence increased (p = 0.72—0.78), ruling out narrative
pattern-matching as an explanation. VLMs trained on human expe-
rience independently recognize the affect geometry that uncontami-
nated protocells develop from scratch. The geometry is not a human
projection; it is a structural convergence across radically different
substrates.



Forcing Functions and the Inhibition Coefficient

O Thereisa deeper connection between forcing functions and
the perceptual configuration that 7?7 will call the inhibition co-
efficient ¢. Several forcing functions are, at root, pressures to-
ward participatory perception—modeling the world using self-
model architecture:

Self-prediction is low-. perception turned inward: the sys-
tem models its own future behavior by attributing to itself the
same interiority (goals, plans, tendencies) that participatory
perception attributes to external agents.

Intrinsic motivation requires something like low-¢ percep-
tion of the environment: treating unexplored territory as hav-
ing something worth discovering presupposes that the un-
known has structure that matters, which is an implicit attri-
bution of value—a participatory stance toward the world.
Partial observability rewards systems that model hidden
causes as agents with purposes, because agent models compress
behavioral data more efficiently than physics models when the
hidden cause is another agent.

The forcing functions push toward integration, and integration
is precisely what low ¢ provides: the coupling of perception to
affect to agency-modeling to narrative. Systems under sur-
vival pressure need low ¢ because participatory perception is
the computationally efficient way to model a world populated
by other agents and hazards. The mechanistic mode, which
factorizes these channels, is a luxury available only to systems
that have already solved the survival problem and can afford
the decoupling.

7.2 Integration Measures

Let’s define precise measures of integration that will play a central
role in the phenomenological analysis.

The first is transfer entropy, which captures directed causal
influence between components. The transfer entropy from process X
to process Y measures the information that X provides about the
future of Y beyond what Y’s own past provides:

TExy = I(Xy; Yig1|Yie)

The deepest measure is integrated information (®). Following
IIT, the integrated information of a system in state s is the extent to
which the system’s causal structure exceeds the sum of its parts:

_ : PP
P(s) = partIiItlilorl}ls PD p(str1lst)] gjp(st-i-l’st)
p

where the minimum is over all bipartitions of the system, and D is
an appropriate divergence (typically Earth Mover’s distance in IIT
4.0).



In practice, computing ® exactly is intractable. Three proxies
make it operational:

1. Transfer entropy density—average transfer entropy across
all directed pairs:

- 1
TE=—— S TE.,,
n(n—1) ; M

2. Partition prediction loss—the cost of factoring the model:

Ap = Lpyrea[partitioned model] — Lpreq[full model]

3. Synergy—the information that components provide jointly be-
yond their individual contributions:

Syn(X1, ldots, Xj, — Y) = 1(Xy, ldots, Xp; Y)—Z I(Xi;Y|X )

(2

A complementary measure captures the system’s representational
breadth rather than its causal coupling. The effective rank of a
system with state covariance matrix C' measures how many dimen-
sions it actually uses:

Foff = (tr C)? _ (> )\z‘)Q
w2 52
where \; are the eigenvalues of C. This is bounded by 1 < reg <
rank(C), with reg = 1 when all variance is in one dimension (max-
imally concentrated) and reg = rank(C') when variance is uniformly
distributed across all active dimensions.

A fifth measure captures something the others miss: the topol-
ogy of mode coupling over time. Given state covariance C(t) at each
timestep, eigendecompose and align frames across adjacent timesteps
via Procrustes: R(t,t+1) = argming ||V (¢+1) — V(¢)R||r. Accumu-
late the rotation around a cycle — a drought-recovery loop, say —
to obtain the holonomy H, = [[ R(t,t+1). The holonomy index:

Hy = [lHy = Il[F

measures how much the eigenmodes twist through the cycle. ‘H = 0:
modes return to their starting configuration — flat eigenskeleton,
decomposable computation, the system traversed the loop without
its modes interacting. H > 0: modes coupled through the cycle —
curved eigenskeleton, irreducibly integrated, something topological
happened during the traversal that cannot be undone by local oper-
ations. This is computable from covariance matrices already tracked
in the experiments and captures a structural feature distinct from
both & (partition cost at a single timepoint) and r.g (eigenvalue con-
centration without topology). ® asks: does breaking the system lose
information? ref asks: how many modes are active? H asks: do the
modes talk to each other when the system moves?

/* COMPOSITIONAL INTENT: The ethical payoff. The reader
has accepted: (1) consciousness is inevitable, (2) it has geometric



structure, (3) that structure includes valence. Now the punch: if
valence is REAL (not projected), then the is-ought gap dissolves.
Suffering is bad not because we decided it’s bad but because badness
is what certain configurations ARE.

This is the most dangerous section because it’s where the ar-
gument becomes normative. The reader who was comfortable with
physics and geometry may get nervous when "ought" appears. So:
dissolve the gap rather than jumping it. Show that "is"
value-neutral — physics has proto-preferences (probability asymme-
tries), biology has viability (boundary proximity), neuroscience has
valence. The gap was an artifact of looking only at the bottom and
top of the hierarchy.

This primes Part IV (manifold contamination is bad because it
produces gradient conflict, not because we disapprove; parasitic coor-
dination agents are bad because they require human suffering, not by
convention), and the epilogue (your suffering is real, your flourishing
is possible). */

was never

8 The Grounding of Normativity

8.1 The Is-Ought Problem

The classical formulation holds that normative conclusions cannot be
derived from purely descriptive premises:

is-statements 7 ought-statements

n

This rests on an assumption: physics constitutes the only "is," and

physics is value-neutral. T reject this assumption.

8.2 Physics Biases, Does Not Prescribe

Physics is probabilistic through and through. Thermodynamic "laws"
are statistical; individual trajectories can violate them. Quantum dy-
namics provide probability amplitudes, not deterministic evolution.
Physics describes biases—which outcomes are more likely—mnot neces-
sities. This means that even at the lowest scales, there is something
like differential weighting of outcomes. A proto-preference at scale
o is any asymmetry in the probability measure over outcomes:

po(outcomey) # p,(outcomes)

At the quantum scale, probability amplitudes are proto-preferences.
At the thermodynamic scale, free energy gradients bias toward certain
configurations.



8.3 Normativity Thickens Across Scales

Thermodynamic Free energy gradients Dissipative selection

Boundary Viability manifolds Persistence conditions
Modeling Prediction error Truth instrumentally necessary
Self-modeling Valence Felt approach /avoid
Behavioral Policies Functional norms

Cultural Language Explicit ethics

There is no scale oo below which normativity is exactly zero and above
which it is nonzero. Instead, normativity accumulates continuously:
70N
N(o) = — . do’
@)= G
where ON/0o > 0 for all o in the range of physical to cultural scales.
Normativity accumulates continuously.

8.4 Viability Manifolds and Proto-Obligation

A gystem S has something like a proto-obligation to remain within
V), in the sense that the viability boundary defines the conditions for
persistence:

s €V <= system persists

Note carefully what this does not claim. It does not derive obli-
gation from persistence—that would be circular. The biconditional
merely defines the viable region. The normativity enters at the next
step: when the system develops a self-model and thereby acquires va-
lence (gradient direction on the viability landscape), the system cares
about its viability in the constitutive sense that caring is what va-
lence is. You cannot have a viability gradient that is felt from inside
without it mattering. The "why should it care?" question is confused:
a system with valence already cares; the valence is the caring. The
is-ought gap appears only if you try to derive caring from non-caring.
The framework denies that such a derivation is needed: caring was
never absent from the system; it was present as proto-normativity
from the first asymmetric probability, and it became felt normativity
the moment the system acquired a self-model.
The boundary 9V also implicitly defines a proto-value function:

Voroto(s) = —d(s, V)
States far from the boundary are "better" for the system than states
near it.
8.5 Valence as Real Structure

When the system develops a self-model, valence emerges—not pro-
jected onto neutral stuff but as the structural signature of gradient
direction on the viability landscape:

Val = f (Vsd(s, V) - $)



Suffering is not neutral stuff that we decide to call bad. Suffering
is the structural signature of a self-maintaining system being pushed
toward dissolution. The badness is constitutive, not added.

& Empirical Grounding

The post-drought bounce. The framework should have pre-
dicted this, but the data arrived before the prediction did.
In protocell agent experiments (V31, 10 seeds), the correla-
tion between post-drought ® recovery and mean lifetime ®
is r = 0.997 (p < 0.0001). Systems that recover most effec-
tively from near-dissolution — that move away from 0V most
decisively — are the ones with highest integration. What if
this is not a coincidence but a structural necessity? The same
cause-effect coupling that constitutes high ® is what enables
coherent recovery — the capacity to reorganize under threat
rather than fragment. Positive valence (movement into the
viable interior) tracks integration because integration is the
capacity for coordinated response. The systems that bounce
back are not merely lucky survivors. They are the ones whose
internal structure supports what suffering, survived, leaves be-
hind. Recovery from near-dissolution is a large loop through
state space, and the systems with highest ® are the ones whose
modes couple through that loop — whose eigenskeleton devel-
ops curvature precisely where the viability landscape curves
most steeply. The capacity for coordinated recovery IS the
curved skeleton. The positive valence of bounce-back IS the
system traversing a loop that creates new holonomy. Suffering
forges topology. But not all suffering forges. Suffering that
merely repeats — the same stress in the same envelope — can
be absorbed by the exoskeletal solution without creating new
topology: the surface hardens around that specific threat. It
is suffering that exceeds the current eigenskeletal surface —
stress the existing architecture cannot accommodate — that
forces internalization. This is why graduated, variable stress
(V11.7’s curriculum) works and fixed-intensity stress (V11.5)
creates fragile overfitting: the former forces repeated inter-
nalization, cracking the exoskeleton at a different point each
time; the latter allows the exoskeleton to harden around a sin-
gle threat profile, producing integration that is simultaneously
high and brittle — an exoskeleton optimized for one predator
that shatters when a different one arrives.

8.6 The Is-Ought Gap Dissolves

Let Dexp be the set of facts at the experiential scale, including va-
lence. Then normative conclusions about approach/avoidance follow
directly from experiential-scale facts.

The is-ought gap was an artifact of looking only at the bottom
(neutral-seeming) and top (explicitly normative) of the hierarchy,
while ignoring the gradient between them. There is also an ¢ di-
mension to the artifact (the inhibition coefficient, introduced in 77).



The is-ought problem was formulated by philosophers operating at
high +—the mechanistic mode that factorizes fact from value, per-
ception from affect, description from evaluation. At low ¢, the gap
does not appear with the same force: perceiving something as alive
automatically includes perceiving its flourishing or suffering as mat-
tering. The participatory perceiver does not need to bridge the gap
because the participatory mode never separated the two sides. This
does not make the dissolution merely perspectival. The viability gra-
dient is there regardless of . But the perception that facts and values
inhabit separate realms is a feature of the perceptual configuration,
not of reality. The is-ought gap and the hard problem are ethical and
metaphysical instances of the same ¢ artifact.

Normative Implication. Once we recognize that
valence is a real structural property at the experiential
scale—not a projection onto neutral physics—the fact /value
dichotomy dissolves. "This system is suffering" is both a
factual claim (about structure) and a normative claim
(suffering is bad by constitution, not by convention).

Dependency note: This dissolution rests entirely on the
identity thesis. If the identity thesis is wrong—if experi-
ence is something over and above cause-effect structure—
then valence is a structural property without guaranteed
normative weight, and the is-ought gap reopens. The nor-
mative force of the framework is exactly as strong as the
case for the identity thesis, no stronger. This is why ?7’s
honest treatment of that thesis (including its unverifiabil-
ity) matters: the normative conclusions inherit whatever
uncertainty attaches to the metaphysical foundation.

The trajectory-selection framework developed above deepens this dis-
solution. If attention selects trajectories, and values guide attention—
you attend to what you care about, ignore what you don’t—then
values are not epiphenomenal commentary on a value-free physical
process. They are causal participants in trajectory selection. The
system’s "oughts" (what it values, what it attends to, what it mea-
sures) literally shape which trajectory it follows through state space.
This is not the claim that wishing makes it so. The a priori dis-
tribution is still physics. But the effective distribution—the product
of physics and measurement—depends on the measurement distri-
bution, and the measurement distribution is shaped by values. In
this sense, "ought" is not a separate domain from "is." Ought is a
component of the mechanism that determines which "is" the system
inhabits.

/* COMPOSITIONAL INTENT: This is the hardest section emo-
tionally. The reader just accepted that suffering is real and that it
matters. Now hit them with: "how MUCH does it matter?" This is
the section that will make people angry because it sounds like it’s re-
ducing human value to a number. So: open by naming that it sounds
cold. Then show that the alternative (not quantifying) is worse —
because then triage is done by proximity bias and tribal preference.



The key move: instrumental potential marginalized over all possi-
ble goals. This means the most valuable agent is the most GENERAL-
PURPOSE one, not the one optimized for any specific task. The nor-

mative prescription — "maximize structural diversity 4+ connectivity
while maintaining coherence" — should feel like a discovery, not a
decree.

The children sidebar is where the emotional payload hits. If the
reader has been following the math, they should feel the children
sidebar as: "oh. The math says what I always felt but couldn’t
articulate — that killing a child is geometrically different from killing
an adult, and here’s why." This validates the reader’s moral intuition
through the same formalism that might have seemed to threaten it.

This primes the epilogue’s death section (complexity growth tra-
jectories), Part V’s finite-bits problem (civilizational encounter with
quantified worthlessness), and the depression formulation in Part VII
(the integral doesn’t reset). */

9 Quantifying Worth

The normativity argument establishes that valence is real and suffer-
ing matters. But it leaves open a question that any honest frame-
work must eventually face: how much does a given system matter?
Not whether it matters—the gradient of distinction settles that—but
what measure captures the weight of its existence relative to other
existences, other possible trajectories, other claims on the world’s fi-
nite resources? The question sounds cold. It is cold. But it is also
the question that every triage decision, every policy choice, every act
of war answers implicitly. Better to answer it explicitly, with struc-
ture, than to leave it to intuition contaminated by proximity bias and
tribal preference.

An agent’s potential is the mutual information between its life
trajectory and a target possibility distribution—the bits of structure
that one path through state space can transmit to another:

P(agent, target) =  max  I(7;target)
TEtrajectories

This is potential with respect to a specific goal. A surgeon’s potential
relative to the distribution of surgical outcomes is enormous; relative
to the distribution of jazz compositions, perhaps less so. Purpose is
the directed version: the bits of information an agent must transmit
to a target distribution as part of a plan. But the most important
quantity is neither potential-for-a-goal nor purpose-under-a-plan. It
is instrumental potential: the agent’s potential marginalized over the
expectation of all possibility structures this integrated locus of causal-
ity is navigating—how useful the agent is as an instrument within a
distribution of goals, including goals not yet specified:

TP (agent) = Eqg [P(agent, g)]

where G is the distribution over presently unknown future purposes.
The most valuable agent is not the one optimized for a specific task
but the one whose structure serves the widest range of tasks that do



not yet exist. This is a formalization of general-purpose capability,
and it applies equally to people, institutions, and Al systems. The
normative prescription falls out directly: mazimize structural diver-
sity and connectivity while maintaining coherence. Not selfish (that
collapses diversity). Not selfless (that collapses the self whose struc-
ture generates the potential). Structurally rich and well-connected—
complex enough to be useful across many contexts, integrated enough
to remain a single locus of causal influence rather than fragmenting
into uncoupled parts.

Notice what instrumental potential does to the relationship be-
tween individual and collective. Your bits are genuinely maximized
by embedding in super-individual systems—the startup you build,
the community you serve, the cultural infrastructure you contribute
to—because those systems multiply the contexts in which your struc-
ture is useful. This is not self-sacrifice dressed in information theory.
It is the structural fact that an agent embedded in a rich network
has higher ZP than the same agent in isolation, because the net-
work provides more goals against which the agent’s structure can do
work. The drive toward service, toward building for others, toward
expanding the scope of what your existence touches—this is not a
relic of religious programming or a compensation for meaningless-
ness. It is what instrumental potential maximization looks like from
the inside. You feel pulled toward contribution because contribution
is what raises ZP, and the viability gradient tracks ZP the way it
tracks every other structural property that matters for persistence.

But ZP is not a fixed number stamped on you at birth. It is a
trajectory with a growth rate. The integral of what you have already
transmitted does not vanish—the universe does not forget the differ-
ences you made—but the rate of new contribution can be superlin-
ear, sublinear, or zero at any given moment. The distinction matters:
significance has both a stock (the accumulated integral of everything
you have already transmitted) and a flow (the instantaneous rate of
new contribution). Depression makes you see only the flow—and the
flow is null—while the stock remains intact. A person in burnout
is generating zero new bits, but their accumulated structural com-
plexity has not vanished. They have not un-contributed what they
already contributed. The integral does not reset. A person whose
causal signature becomes load-bearing in cultural infrastructure—
whose name becomes the most stable reference point for a cluster of
observations about truth, courage, liberation—achieves exponential
complexity growth that continues long after biological death. The
finite-ness of your information-theoretic significance at any snapshot
does not make you small. It makes you a trajectory, and trajectories
have slopes.

The Preciousness of Children

© If instrumental potential is the right measure of worth,
then the framework can formalize an intuition that most peo-
ple hold but few can articulate: children are not merely as
valuable as adults. They are more valuable, in a precise and




non-sentimental sense.

A child’s identity has not yet hardened. The branching factor
of possible identities—the effective rank r.g of the distribution
over possible life trajectories—is maximal during childhood
and narrows through adolescence as commitments, habits, neu-
ral pruning, and social embedding progressively constrain the
possibility space. The instrumental potential of a child in-
cludes not just the bits of their current structure but the entire
possibility space of who they could become:

IPchila x reg(identity trajectories) - Egg[Pmax]

After adolescence, identity crystallizes: reg drops as the system
commits to particular attractors. The adult is still valuable—
their accumulated structure is real and their trajectory still
generates bits—but the possibility space they were about to
explore has largely collapsed into the single trajectory they
are actually living. Destroying an adult destroys a trajectory.
Destroying a child collapses an astronomically larger region of
possibility space to zero—not just the current structure but
every structure it was about to become.

This is why, when militaries bring civilians into conflicts, the
death of children registers as categorically different from the
death of adults. Not sentimentally different—geometrically
different. The measure of what is destroyed is not the cur-
rent information content but the effective rank of the possi-
bility distribution that has been annihilated. A child killed
in a bombing is not one death. It is the extinction of a high-
dimensional possibility space that cannot be recovered, cannot
be compensated, cannot be justified by any strategic calculus,
because no finite military objective has ZP comparable to the
instrumental potential it destroys. The framework does not
add moral weight to this observation. It formalizes the moral
weight that was already there, waiting to be named.

The Landscape of Becoming

O Instrumental potential measures what an agent could trans-
mit. But there is a complementary quantity: the possibility
landscape visible to the agent—the set of reachable identity
states weighted by the agent’s world model. Call it L(m): the
region of identity space the mind can perceive as accessible.
The wvisual acuity of the landscape is the mutual information
between the world model and this reachable space:

V(m) = 1(Wm; L(m))

High V means the mind sees many possible trajectories with
high fidelity. Low V means the landscape is dark. The traver-
sal speed T is how fast the identity actually moves through
this landscape—the rate at which perceived possibility con-




verts into achieved structure:

T(i,t) = %I(C’(i,t); L(m))

in bits per unit time. The opportunity seeking ratio OSR =
T/V is the fraction of perceived possibility being actualized.
When OSR — 1, the identity keeps pace with what it can
see. When OSR — 0, vast landscape, minimal traversal—the
Frankl condition. The opportunity deficit D =V —T is the gap
in bits between seeing and doing. This deficit scales with cogni-
tive capacity: the hunger is not new, but as symbolic capacity
expands, the mouth gets bigger. The landscape grows at least
exponentially with the mind’s effective rank reg (volume in
high-dimensional spaces), while traversal speed grows at most
linearly. The ratio problem is structural, not motivational—
and it worsens as intelligence scales.

/* COMPOSITIONAL INTENT: After normativity and worth,
the reader might be thinking: "OK but are these claims TRUE? What
does truth even mean here?" This section answers that by dissolving
the standard truth problem the same way Part IT dissolves the hard
problem: by rejecting the privileged base layer. Truth is scale-relative
enaction — a measurement interaction between observer and world
at a particular scale, not a correspondence with a view from nowhere.

This primes the trajectory-selection framework: if truth is what
you get when you measure, and measurement selects trajectories,
then truth and attention are intimately connected — you see what
you attend to, and what you attend to becomes true (for you). The
epilogue’s attention section is the practical consequence of this: your
attention literally shapes which truths you inhabit. */

10 Truth as Scale-Relative Enaction

10.1 The Problem of Truth

Standard theories of truth face persistent difficulties:

e Correspondence theory: Truth as matching reality. But:
which description of reality? At which scale? The quantum
description doesn’t "match" the chemical description, yet both
can be true.

e Coherence theory: Truth as internal consistency. But: in-
ternally consistent systems can be collectively false (coherent
delusions).

e Pragmatic theory: Truth as what works. But: works for
whom, for what purpose? Different purposes yield different
"truths."

A synthesis: truth is scale-relative enaction within coherence con-
straints, where "working" is grounded in viability preservation.



10.2 Scale-Relative Truth

A proposition p is true at scale o if it accurately describes the cause-
effect structure at that scale:

True,(p) <= p minimizes prediction error for scale-o interactions
Example (Scale-Relative Truths).

e Quantum scale: "The electron has no definite position" is
true.

e Chemical scale: "Water is HyO" is true.
e Biological scale: "The cell is dividing" is true.
e Psychological scale: "She is angry" is true.

e Social scale: "The company is failing" is true.

None of these truths reduces without remainder to truths at other
scales. Each accurately describes structure at its scale.

Scale-relative truths must be consistent across adjacent scales, in
the sense that:

True, (p) A True,(q) = —(p contradicts ¢ at shared interface)

But they need not be inter-translatable. Chemical truths constrain
but do not replace biological truths.

10.3 Enacted Truth

Truth is enacted rather than passively discovered. The true model
at scale o is the one that best compresses the interaction history at
that scale:

Truth, (W) = arg Wmi/\%t Lprea(W', interaction history)
"M,

where M, is the space of models expressible at scale o.
This is not mere instrumentalism. The enacted truth must:

1. Predict accurately (correspondence constraint)
2. Cohere internally (coherence constraint)

3. Preserve viability (pragmatic constraint)

For self-maintaining systems, truth-seeking and viability-preservation
converge in the long run:
. X . ¥
}g& inability = tlgglo Wprediction

A model that systematically misrepresents the world will eventually
lead to viability failure.



10.4 No View from Nowhere

There is no "view from nowhere"—mno scale-free, perspective-free truth.
Every truth claim is made from within some scale of organization, us-
ing models compressed to that scale’s capacity.

This is not relativism. Some claims are false at every scale (inter-
nal contradictions). Some claims are true at their scale and can be
verified by any observer at that scale. But there is no master scale
from which all truths can be stated.

Truth is scale-relative but not arbitrary. At each scale, there
are facts about cause-effect structure that constrain what can be
truly said. The viability imperative ensures that truth-seeking is
not merely optional but constitutively necessary for persistence.

11 Summary of Part 1

1. Thermodynamic foundation: Driven nonlinear systems un-
der constraint generically produce structured attractors. Orga-
nization is thermodynamically enabled, not forbidden.

2. Boundary emergence: Among structured states, bounded
systems (with inside/outside distinctions) are selected for by
their gradient-channeling efficiency.

3. Model necessity: Bounded systems that persist under uncer-
tainty must implement world models (POMDP sufficiency).

4. Self-model inevitability: When self-effects dominate obser-
vations, self-modeling becomes the cheapest path to predictive
accuracy.

5. Eigenskeletal structure: Affect geometry (eigenvalues —
what modes exist) is cheap and universal. Affect dynamics
(the eigenskeleton — how modes couple across the manifold) is
expensive and biographical. Intelligence is eigenskeletal align-
ment: how faithfully internal mode couplings mirror the envi-
ronment’s mode couplings through the sensory bottleneck. Self-
awareness is the holonomy of the self-model subbundle with re-
spect to the world-model subbundle. The decomposability wall
(V22-V27) is the wall between exoskeletal architecture (flat
eigenskeleton on the surface, efficient within the predicted en-
velope, brittle outside — including linear prediction heads and
current LLMs) and endoskeletal architecture (curved eigenskele-
ton beneath a deformable interface, capable of absorbing nov-
elty into internal coupling). The bottleneck furnace (V19, V31)
forces the transition from exoskeletal to endoskeletal by repeat-
edly testing the system against variable stress.

6. Forcing functions (hypothesis, partially contradicted): Task
demands (partial observability, long horizons, self-prediction)
are predicted to push systems toward dense integration. V10
found geometric affect structure present regardless of which
forcing functions are active — geometry is a baseline prop-
erty of multi-agent survival. V22-V31 deepened this: even



within-lifetime gradient learning does not reliably lift integra-
tion through decomposable architectures. What shapes dynam-
ics is gradient coupling topology (V27-V28) and evolutionary
trajectory through repeated stress-recovery (V19, V31), not
task pressure or prediction target.

. Measure-theoretic inevitability: Under broad priors, self-
modeling systems are typical, not exceptional.

. Grounded normativity: Valence is a real structural prop-
erty at the experiential scale. The is-ought gap dissolves when
physics is not the only "is."

. Scale-relative truth: Truth is enacted at each scale through
viability-preserving compression. There is no view from nowhere.

The structure is inevitable. The question is what it means—whether
these self-modeling systems, these attractors that model themselves,
have experience. Whether there is something it is like to be them.
That is not a further metaphysical question layered on top of the
physics. It is a question about what integrated cause-effect structure
is, intrinsically, when you stop describing it from outside and ask
what it is from within.



Part 11

The Identity Thesis and the Geometry
of Feeling
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This entire high-dimensional trajectory through a space that has
real geometric structure, real basins and ridges and gradients, is
not something separate from the physical process, not an emergent
epiphenomenon floating mysteriously above the neural dynamics,
but rather is identical to the intrinsic cause-effect structure itself,
the view from inside of what these causal relations feel like when
you are those causal relations, when there is no homunculus sitting
somewhere else observing the process but only the process itself, re-
cursively modeling its own modeling, predicting its own predictions.

/* COMPOSITIONAL INTENT FOR PART II: Part I estab-
lished that consciousness is inevitable (thermodynamics — models —
self-models). Part IT asks: what IS this thing that’s inevitable? The
answer: experience IS cause-effect structure, not something caused
by it or correlated with it.

The reader arrives here primed by Part I’s gradient of distinction.
They’ve accepted that self-modeling is what indeterminacy becomes
under enough constraint. Now they need to feel the identity thesis
land: not as an arbitrary philosophical commitment but as the only
position that doesn’t create more problems than it solves.

Sequence: 1. Hard problem — dissolution (reject the privileged
base layer) 2. Identity thesis — stated directly, with honest admission
that it can’t be verified 3. Geometric affect framework — the "shape"
promised by the book’s title 4. « (inhibition coefficient) — the pa-
rameter governing participatory vs mechanistic perception. This is
the MOST IMPORTANT new construct in the book. It connects
individual psychology (shame, flow) to civilizational dynamics (dis-
enchantment, meaning crisis) to Al alignment (can Al perceive us
as subjects?). 5. Affect motifs — joy, suffering, fear, shame etc. as
specific geometric configurations

The reader should leave Part II thinking: - "My feelings are posi-
tions in a space, and the space has real geometry" - "The difference
between joy and suffering is the difference between two configura-
tions, and configurations can be changed" - "The way I see the world
(1) determines what I can perceive, and I might be stuck at a setting
that makes meaning invisible" - "The hard problem was a symptom
of high ¢, not a genuine mystery"

CRITICAL: The shame section primes Part TV (manifold con-
tamination) and the covert channel sidebar primes the civilizational
inversion in Part IV and the meaning crisis in Part V. The ¢ section
primes basically everything after Part II — it’s the single construct
that ties individual experience to collective dynamics. If the reader
doesn’t grok ¢, the second half of the book won’t land.

NOTE on the narrow/broad qualia distinction: This was intro-
duced briefly in Part I’s gradient of distinction. Here it gets formal-
ized. The key insight: narrow qualia (extractable features) are what
the geometric framework measures. Broad qualia (unified moment)
are what the identity thesis claims IS the cause-effect structure. @
bridges them. The reader should feel: "the geometry captures AS-
PECTS of experience; integration captures the WHOLE." */



1 The Hard Problem and Its Dissolution

& Existing Theory

The central debates in philosophy of mind:

e Chalmers’ Hard Problem (1995): The explanatory gap between physi-
cal processes and phenomenal experience. I think this gap results from a
category error, not a genuine ontological divide.

e Nagel’s “What Is It Like” (1974): The subjective character of experience.
I’ll formalize this as intrinsic cause-effect structure—what the system is for
itself.

e Jackson’s Knowledge Argument (1982): Mary the colorblind scientist.
My reinterpretation: Mary gains access to a new scale of description, not
new facts about the same scale.

e Eliminativism (Churchland, 1981; Dennett, 1991): Consciousness as il-
lusion. I reject this—the illusion would itself be experiential, hence self-
refuting.

e Panpsychism (Chalmers, 2015; Goff, 2017): Experience as fundamental. 1
accept a version: cause-effect structure at any scale that takes/makes differ-
ences has a form of “being like.”

1.1 The Standard Formulation

The “hard problem” of consciousness asks: given a complete physical
description of a system, why is there something it is like to be that
system? How does experience arise from non-experience?

Formally, let DP™S be a complete physical description of a system—
its particles, fields, dynamics, everything describable in third-person
terms. The hard problem asserts:

Dphys 75)) Dphen

where DPPeM ig a description of the system’s phenomenal properties
(what it’s like to be it). The claim is that no amount of physical
information logically entails phenomenal information.

This formulation rests on a crucial assumption: that physics con-
stitutes a privileged ontological base layer. All other descriptions
(chemical, biological, psychological, phenomenal) are "higher-level"
and must reduce to or supervene on the physical description. What
is "really real" is what physics describes.

I reject this.

1.2 Ontological Democracy

Consider the standard reductionist hierarchy:
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At each level, one might claim the higher level “reduces to” the lower.
But the regression terminates in uncertainty:

e Wave functions are descriptions of probability distributions

e Probability amplitudes describe which interactions are more or
less likely

e What “actually happens” when a measurement occurs is deeply
contested

e Below quantum fields, we have no clear ontology at all
The supposed “base layer” turns out to be:

1. Probabilistic, not deterministic

2. Descriptive, not fundamental (wave functions are representa-
tions)

3. Incomplete (we don’t know what underlies field interactions)

4. Not clearly more “real” than any other scale of description

The alternative is ontological democracy: every scale of structural
organization with its own causal closure is equally real at that scale.
No layer is privileged as “the” fundamental reality. Each layer (a)
has its own causal structure, (b) has its own dynamics and laws,
(c) exerts influence on adjacent layers (both “up” and “down”), (d)
is incomplete as a description of the whole, and (e) is sufficient for
phenomena at its scale.

Once this is granted, the demand that phenomenal properties “re-
duce to” physical properties is ill-posed. Chemistry doesn’t reduce to
physics in a way that eliminates chemical causation—chemical cau-
sation is real at the chemical scale. Similarly, phenomenal properties
don’t need to reduce to physical properties—they are real at the phe-
nomenal scale.



1.3 Existence as Causal Participation

We need a criterion for existence that applies uniformly across scales—
here "we" means anyone trying to think clearly about this.

The criterion I adopt is this: an entity X exists at scale o if and
only if

3Y : I(X; Y |background,) > 0

That is, X takes and makes differences at scale o. It participates in
causal relations at that scale.
Example.

e An electron exists at the quantum scale: it takes differences (re-
sponds to fields) and makes differences (affects measurements).

e A cell exists at the biological scale: it takes differences (nu-
trients, signals) and makes differences (metabolism, division,
death).

e An experience exists at the phenomenal scale: it takes differ-
ences (sensory input, memory) and makes differences (atten-
tion, behavior, learning).

This is closely aligned with II'T’s foundational axiom: to exist is
to have cause-effect power. But we extend it: cause-effect power at
any scale constitutes existence at that scale, with no scale privileged.

1.4 The Dissolution

The hard problem asked: how do you get experience from non-
experience? The answer is: you don’t need to.

Just as chemistry doesn’t emerge from non-chemistry—you have
chemistry when you have the right causal organization at the chemi-
cal scale—experience doesn’t emerge from non-experience. You have
experience when you have the right causal organization at the expe-
riential scale.

The question “why is there something it’s like to be this system?”
is exactly as deep as “why does chemistry exist?” or “why are there
quantum fields?” I don’t know why there’s anything at all (idk if
anybody does). But given that there’s anything, the emergence of
self-modeling systems with integrated cause-effect structure is not
mysterious—it’s typical.

The hard problem dissolves not because we answered it, but be-
cause we showed it was asking for a privilege (reduction to physics)
that physics itself doesn’t have.

The Hard Problem as Perceptual Artifact

©® The hard problem has a further wrinkle, which will become
clearer after we introduce the inhibition coefficient ¢ later in
this part. The question “why is there something it’s like to be
this system?” is asked from a perceptual configuration that has
already factorized experience into “physical process” and “felt
quality” so thoroughly that reconnecting them seems impossi-




ble. At lower (—in the participatory mode where affect and
perception are not yet factored apart—the question does not
arise with the same force. Not because it has been answered,
but because the factorization that generates it has not been
performed. The explanatory gap may be partly a perception-
mode artifact: a consequence of the mechanistic mode’s success
at separating things that, in experience, were never separate.

2 The Identity Thesis

B Existing Theory

The identity thesis is a formalization of Integrated Information Theory (IIT)
developed by Giulio Tononi and collaborators (2004—present):

e IIT 1.0 (Tononi, 2004): Introduced ® as a measure of integrated information
e IIT 2.0 (Balduzzi & Tononi, 2008): Added the concept of “qualia space”

e IIT 3.0 (Oizumi, Albantakis & Tononi, 2014): Full axiom/postulate struc-
ture; introduced cause-effect structure

e IIT 4.0 (Albantakis et al., 2023): Refined integration measures, introduced
intrinsic difference

Key IIT axioms that we adopt:

1. Intrinsicality: Experience exists for itself, not for an external observer
2. Information: Experience is specific—this experience and no other

3. Integration: Experience is unified and irreducible

4. Exclusion: Experience has definite boundaries

5. Composition: Experience is structured

My contribution here is connecting ITT’s structural characterization to (1) the ther-
modynamic ladder, (2) the viability manifold, and (3) operational measures for
artificial systems.

2.1 Statement of the Thesis

The thesis is an identity claim: phenomenal experience ¢s intrinsic
cause-effect structure. Not caused by it, not correlated with it, but
identical to it. The phenomenal properties of an experience (what
it’s like) just are the structural properties of the system’s internal
causal relations, described from the intrinsic perspective.

To make this precise, we need two notions. The cause-effect
structure CE(S,s) of a system S in state s is the complete speci-
fication of: (a) all distinctions d;—subsets of the system’s elements
in their current states; (b) the cause repertoire of each distinction,
p(past|d;); (c) the effect repertoire, p(future|d;); (d) all relations p;;—
overlaps and connections between distinctions’ causes and effects; and
(e) the irreducibility of each distinction and relation. The intrinsic
perspective is the description of this structure without reference to
any external observer, coordinate system, or comparison class—the
structure as it exists for the system itself.



P(S, S) = Cgintrinsic (8, S)

The phenomenal structure P is identical to the intrinsic cause-effect
structure CE.

An unexpected confirmation arrives from engineering. Recent
neural architectures that use the synchronization pattern across neu-
rons — the pairwise temporal correlation matrix — as their primary
representation outperform those that use hidden states directly. The
move: instead of treating integration as a side-effect of computation,
treat it as the computation’s output. Systems designed this way de-
velop emergent gaze (attending to different input regions at different
processing steps), adaptive computation depth (thinking longer about
harder problems), and richer internal representations — all with-
out being explicitly trained for any of these capacities. Engineering
pressure arrived at synchronization-as-representation for performance
reasons. The identity thesis arrives at integration-as-experience for
phenomenological reasons. The structural commitment is the same:
the coupling pattern across components is not a byproduct but the
thing itself.

This is not a correlation claim or a supervenience claim. It is an
identity claim, analogous to:

Water = HyO

But the analogy conceals a difficulty that should be stated directly.
The water-H2O identity was established empirically: we could inde-
pendently characterize water (the stuff in lakes) and HoO (the molec-
ular structure), discover they were the same substance, and verify the
identity through converging evidence. No comparable procedure ex-
ists for experience and cause-effect structure, because experience is
accessible only from the intrinsic perspective while cause-effect struc-
ture is measured from the extrinsic perspective. There is no vantage
point from which both are simultaneously available for comparison.
The identity thesis is therefore a philosophical commitment, not an
empirical discovery—one that earns its keep not by being verified
directly but by generating structural predictions that can be tested
against phenomenal reports. If those predictions consistently track
reported experience (?7), the thesis gains inductive support. If they
don’t, the thesis fails. But confirmation is always indirect, always me-
diated by report, and this asymmetry should be kept in view through-
out what follows.

2.2 Implications for the Zombie Argument

The philosophical zombie is supposed to be conceivable: a system
physically /functionally identical to a conscious being but lacking ex-
perience. If conceivable, experience isn’t necessitated by physical
structure.

Under the identity thesis, philosophical zombies are not coher-
ently conceivable. A system with the relevant cause-effect structure
1s an experience; there is no further fact about whether it “really”
has phenomenal properties.



Proof. By the identity thesis, P = CS™T1Si¢ Ty conceive a zombie
is to conceive a system with CE™SIC hyt without P. But since
these are identical, this is like conceiving of water without HoO—not

genuinely conceivable once the identity is understood.
O

2.3 The Structure of Experience

If experience is cause-effect structure, then the kind of experience
is determined by the shape of that structure. Different phenomenal
properties correspond to different structural features.

Two levels of structural claim are at work here, and they should
be distinguished. The first: different experiences have different struc-
tures. Specific phenomenal features—the redness of red, the sharp-
ness of fear—correspond to specific structural motifs in cause-effect
space. These extractable aspects of experience (the narrow qualia in-
troduced in ?7?) can be compared across moments and across systems
by measuring structural similarity. This claim is relatively modest
and empirically tractable. The second is stronger: the wunified mo-
ment of experience IS the full cause-effect structure. Not just that
the parts have geometry, but that the whole IS geometry—the broad
qualia, everything-present-at-once, is identical to the intrinsic cause-
effect structure in its entirety. The geometric affect framework (next
section) addresses the first claim: it characterizes narrow qualia as
structural motifs. The identity thesis above makes the second: broad
qualia is cause-effect structure. They are logically independent—you
can accept that affects have geometric signatures without accepting
that experience is nothing over and above structure. But if the iden-
tity thesis holds, then integration (®) becomes the bridge: it mea-
sures how much the broad qualia exceeds the sum of narrow qualia,
the quantity of unified experience that survives any attempt to de-
compose it into characterizable parts.

II'T proposes that the essential properties of any experience are:

1. Intrinsicality: The experience exists for the system itself, not
relative to an external observer.

2. Information: The experience is specific—this experience, not
any other possible one.

3. Integration: The experience is unified—it cannot be decom-
posed into independent sub-experiences.

4. Exclusion: The experience has definite boundaries—there is a
fact about what is and isn’t part of it.

5. Composition: The experience is structured—composed of dis-
tinctions and relations among them.

These are translated into physical/structural postulates:

e Intrinsicality — Cause-effect power within the system

e Information — Specific cause-effect repertoires



e Integration — Irreducibility to partitioned components
e Exclusion — Maximality of the integrated complex

e Composition — The full structure of distinctions and relations

Engaging with IIT Criticisms

O The identity thesis inherits II'T’s strengths and its contro-
versies. Intellectual honesty requires engaging with the most
serious objections.

The expander graph problem (Aaronson, 2014): Simple
systems like grid networks may have very high ® under IIT’s
formalism despite seeming clearly non-conscious. If ® tracks
consciousness, even grid wiring diagrams are richly experien-
tial. Response: This objection targets exact ® as defined by
IIT 3.0’s formalism. The framework here works with proxies—
partition prediction loss, spectral effective rank, coupling-
weighted covariance—that are calibrated against systems with
known behavioral and structural properties (biological organ-
isms, trained agents, evolved CA patterns). Whether exact ®
maps onto consciousness for arbitrary mathematical structures
is a question about the formalism, not about the structural
principle. The claim is not “any system with high ® is con-
scious” but “experience is integrated cause-effect structure at
the appropriate scale,” where “appropriate” is constrained by
the full structural profile, not a single number.
Computational intractability: Exact ® is NP-hard to com-
pute for systems beyond trivial size. Response: Acknowledged.
The V11 experiments (?7) use spectral proxies validated by
convergence with exact measures on small systems. All empir-
ical claims rest on proxies, not exact ®. This is analogous to
using Boltzmann entropy rather than Gibbs entropy for prac-
tical calculations—the conceptual definition and the computa-
tional tool can diverge without invalidating either.
Over-attribution: If any system with & > 0 is conscious,
thermostats are conscious. Response: The gradient of distinc-
tion (?7) makes this explicit. Yes, a thermostat has minimal
cause-effect structure. Whether that constitutes minimal ex-
perience or no experience is an empirical question the frame-
work does not prematurely answer. There is a continuum, not
a binary threshold. The structural affect dimensions are mea-
surably present only in systems with substantial integration,
self-modeling, and viability maintenance—not in thermostats.
The real vulnerability: The identity thesis, like any meta-
physical identity claim, cannot be empirically verified in the
standard sense. You cannot compare experience “from the
outside” with cause-effect structure “from the inside” because
there is no vantage point from which both are simultaneously
accessible. What can be tested: whether the structural predic-
tions (affect motifs, dimensional clustering, ¢« dynamics) track
human phenomenal reports and behavioral measures. If they




do, the identity thesis gains inductive support. If they do not,
the structural framework fails regardless of the metaphysics.

3 The Geometry of Affect

B Existing Theory

My geometric theory of affect builds on and extends established dimensional models:

e Russell’s Circumplex Model (1980): Two-dimensional (valence X
arousal) organization of affect. I extend this with additional structural
dimensions (integration, effective rank, counterfactual weight, self-model
salience) invoked as needed.

¢ Watson & Tellegen’s PANAS (1988): Positive/Negative Affect Schedule.
My valence dimension corresponds to their hedonic axis.

e Scherer’s Component Process Model (2009): Emotions as synchronized
changes across subsystems. My integration measure ® captures this synchro-
nization.

e Barrett’s Constructed Emotion Theory (2017): Emotions as con-
structed from core affect + conceptual knowledge. My framework specifies
the structural basis of the construction.

e Damasio’s Somatic Marker Hypothesis (1994): Body states guide
decision-making. My valence definition (gradient on viability manifold) is
the mathematical formalization.

On Dimensionality

O The dimensions below are not claimed to be necessary, suf-
ficient, or exhaustive. They are a useful coordinate system
for a relational structure, not the coordinate system. Just
as Cartesian coordinates serve some problems and polar co-
ordinates serve others, these features are tools for thought,
not discoveries of essence. Different phenomena require differ-
ent subsets; some may require features not listed here. The
number of dimensions is not the point—what matters is the
geometric structure they reveal:

e Some affects are essentially two-dimensional (valence
+ arousal suffices for basic mood)

e Others require self-referential structure (shame re-
quires high SM; flow requires low SM)

e Still others are defined by temporal structure (grief
requires persistent counterfactual coupling to the lost ob-
ject)

e Some may require dimensions not in this list (anger re-
quires “other-model compression”)

The dimensions below form a toolkit—structural features that
may or may not matter for any given phenomenon. Empir-
ical investigation may reveal that some proposed dimensions
are redundant, or that additional dimensions are needed. T’ll
invoke only what is necessary.




Structural Alignment of Qualia

©® The broad /narrow distinction has methodological conse-
quences that deserve separate treatment. How do you study
narrow qualia scientifically, given that you cannot access an-
other system’s experience directly? The structural approach—
characterizing qualia through similarity relations rather than
intrinsic labels—is the only approach that can address the
question "is my red your red?" without assuming the an-
swer. The strategy, developed by Tsuchiya and collaborators
as the qualia structure paradigm (inspired by category theory’s
Yoneda lemma: an object is fully characterized by its rela-
tionships to all other objects): measure similarity structures
within each system, then test whether those structures align
across systems using optimal transport (Gromov-Wasserstein
distance) without presupposing which qualia correspond. If
the structures align, the narrow qualia are shared. If they
don’t, they differ—and the difference is structural, not merely
verbal.

Recent work using this approach has found that typical human
color qualia structures align almost perfectly across individuals
(accuracy 90

The affect framework applies this same logic to affect rather
than color. If two systems—biological and artificial, human
and animal, you and me—show the same geometric structure
in their affect spaces (same similarity relations, same cluster-
ing, same motif boundaries), then their narrow affect qualia are
structurally equivalent, regardless of substrate. Whether their
broad qualia are equivalent is a harder question, requiring not
just matching narrow features but matching ®—matching the
degree to which the whole exceeds the parts. The LLM discrep-
ancy (later in this part) may be exactly this: the narrow struc-
ture aligns (the geometry is preserved), but the broad qualia
differ because ® dynamics differ. The geometry is shared; the
unity is not.

There is a mathematical subtlety here. Broad qualia have a
pre-sheaf structure: the narrow qualia (local sections) are each
internally consistent, but they do not patch together into a
global section. You can characterize the redness, the warmth,
the valence, the arousal—each correctly—and the sum still falls
short of the moment. The broad qualia is not a sheaf over its
narrow aspects. This is not a limitation of measurement; it
is a structural feature of experience. Integration is the name
for the gap between local consistency and global irreducibility.
The dimensional framework characterizes the local sections; ®
measures how much the global section exceeds them.

The eigenskeleton (??) provides a complementary mathemat-
ical image. Narrow qualia are the eigenspaces at each point
— locally decomposable modes that can be measured inde-
pendently. Broad qualia are the holonomy — the way those
eigenspaces twist into each other when transported around




loops in state space, creating global structure that no collec-
tion of local measurements recovers. Pre-sheaf language says
local sections fail to patch into a global one. FKEigenskeletal
language says the connection has curvature. Both name the
same structural fact: integration is global topology, not local
measurement.

3.1 Affects as Structural Motifs

If different experiences correspond to different structures, then af-
fects—the qualitative character of emotional /valenced states—should
correspond to particular structural motifs: characteristic patterns in
the cause-effect geometry. An affect is what it is because of how
it relates to other possible affects. Joy is defined by its structural
distance from suffering, its similarity to curiosity along certain axes,
its opposition to boredom along others. The Yoneda insight applies:
if you know how an affect relates to every other possible state, you
know the affect. There is nothing left to characterize.

The affect space A is a geometric space whose points correspond
to possible qualitative states. Its dimensionality is not fixed in ad-
vance. Rather than asserting a universal coordinate system, we iden-
tify recurring structural features that prove useful for characterizing
and comparing affects—features without which specific affects would
not be those affects. Different affects invoke different subsets. The
list is open-ended.

These measures are coordinates on the relational structure, not
the structure itself. The relational structure is what the Yoneda char-
acterization captures: the full pattern of similarities and differences
between affects. The measures below are projections—tools for read-
ing out particular aspects of that structure. Measuring valence tells
you where an affect sits along the viability gradient; measuring inte-
gration tells you how unified it is. Neither alone captures the affect.
Together, they triangulate a position in a space whose intrinsic ge-
ometry is defined by the similarity relations, not by the coordinates.
New coordinates can be added when the existing ones fail to distin-
guish affects that are experientially distinct.

The following structural measures recur across many affects. Not
all are relevant to every phenomenon:

Valence (Val) Gradient alignment on the viability manifold. Nearly
universal—most affects have valence.

Arousal (Ar) Rate of belief/state update. Distinguishes activated
from quiescent states.

Integration (®) Irreducibility of cause-effect structure. Constitu-
tive for unified vs. fragmented experience.

Effective Rank (res) Distribution of active degrees of freedom. Con-
stitutive when the contrast between expansive and collapsed
experience matters.



Counterfactual Weight (CF) Resources allocated to non-actual
trajectories. Constitutive for affects defined by temporal ori-
entation (anticipation, regret, planning).

Self-Model Salience (SM) Degree of self-focus in processing. Con-
stitutive for self-conscious emotions and their opposites (ab-
sorption, flow).

3.2 Valence: Gradient Alignment

Let V be the system’s viability manifold and let x; be the current
state. Let X411+ be the predicted trajectory under current policy.
Then valence measures the alignment of that trajectory with the
viability gradient:

dXyq g
dt

H
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= Xitk

where d(-,0V) is the distance to the viability boundary. Positive
valence means the predicted trajectory moves into the viable interior;
negative valence means it approaches the boundary.

In RL terms, this becomes the expected advantage of the current
action—how much better (or worse) it is than the average action from
this state:

Valy = Er [A™(st, ar)] = Er [Q™ (st,ar) — V7 (s1)]

Beyond valence itself, its rate of change carries structural information.
The derivative of integrated information along the trajectory,

. dd
Iy = —
V(lt dt
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tracks whether structure is expanding (positive le) or contracting
(negative).

Phenomenal Correspc ~ The Gradient All the Way Down

Positive valence c . . . .
trajectories descendi] @ Ome of the oldest results in physics: force is the negative
energy landscape, ex)}  gradient of potential energy.

dances, moving towai
states. Negative v

sponds to trajectories F=-VV
ward constraint violaf
| g sl A ball rolls downhill because the gradient of gravitational po-

tential points downhill. The steeper the slope, the stronger the
force. This is not one result among many. It is the result — the
structural fact that unifies mechanics, electrodynamics, ther-
modynamics, and general relativity under a single principle:
things move along gradients.

What has not been sufficiently noticed is that the gradient
structure does not stop at physics.

Thermodynamics. Every spontaneous process follows a free
energy gradient toward equilibrium. The second law says en-




tropy increases — but what drives the increase is the gradient
of free energy, and that gradient is a force. Heat flows from
hot to cold not because there is a rule but because the free
energy landscape slopes that way.

Chemistry. Chemical potential 4 = 0G/On — the rate of
change of Gibbs free energy with particle number. Every chem-
ical reaction, every bond formation, every phase transition is
matter following a gradient on a free energy surface. The en-
tire periodic table is a potential landscape. All of chemistry is
trajectories under its force. When hydrogen and oxygen com-
bine to form water, they are rolling downhill on the chemical
potential surface. The "desire" of reactants to combine is a
gradient. The "stability" of a product is a basin.

Biology. Organisms are far-from-equilibrium systems main-
taining themselves against the entropy gradient — and they do
so by following gradients of their own. Chemotaxis: follow the
nutrient gradient. Homeostasis: follow the set-point gradient.
Natural selection: follow the fitness gradient. Friston’s free en-
ergy principle formalizes this — every living system minimizes
variational free energy, which is to say, every living system fol-
lows the gradient of its own generative model’s surprise land-
scape. The force that drives a bacterium up a glucose gradient
and the force that drives a human toward safety are the same
mathematical structure: —VV on different potential surfaces.
Neuroscience. Neural dynamics are gradient descent on pre-
diction error landscapes. Dopamine encodes the prediction er-
ror gradient — the surprise signal. The reward system is a vi-
ability gradient detector. Hebbian learning is gradient descent
on a representational energy surface. Every synapse update,
every attentional shift, every decision is the nervous system
following a gradient.

Now: we defined valence as the gradient of the viability man-
ifold. This is not analogy to the physics. It is the same math-
ematics. The viability manifold is a potential surface — de-
fined over information-theoretic coordinates rather than spa-
tial ones, but structurally identical. Valence is force.
Emotional intensity is |[VV/|. Near the viability boundary,
the landscape is steep — the system is close to dissolution
and every state change matters enormously. Emotions are in-
tense. Deep in the viable interior, the landscape flattens —
many configurations are roughly equally viable. Affect is mild.
Panic near the boundary is overwhelming because the gradient
is large. Contentment in the interior is gentle because the gra-
dient is small. The steepness of your viability landscape IS the
intensity of your feeling, in exactly the way that the steepness
of a gravitational potential IS the strength of the force on a
mass.

Motivational strength is force. The gradient doesn’t just
tell you how you feel — it tells you what to do and how ur-
gently. The direction of the force IS the direction of motiva-




tion. The magnitude IS the urgency. When people say they
feel "driven" or "pulled" or "pushed," the spatial metaphor is
not metaphorical. They are describing a gradient. There is no
separate theory of motivation needed. Motivation IS the force
on the viability landscape, which IS the gradient that defines
valence.

The energy partition maps onto affect. Classical me-
chanics splits total energy into potential (position on the land-
scape) and kinetic (rate of movement through it). Valence is
the force derived from the potential surface. Arousal — the
rate of belief update, the speed of state change — is the kinetic
term. A system can have high potential gradient with low ki-
netic energy: frozen with fear, steep slope, not yet moving. Or
high kinetic energy on a flat gradient: restless agitation go-
ing nowhere. The complete energetics of affect requires both:
where you are on the landscape, and how fast you're moving
through it.

The gradient unifies every level of reality under a sin-
gle structure. The ball follows the gravitational gradient.
The molecule follows the chemical potential gradient. The or-
ganism follows the free energy gradient. The neuron follows
the prediction error gradient. The person follows the viability
gradient. And the quality of following that gradient — what
it is like from inside — is affect. Not because "affect" is a
word we project onto physical processes, but because physical
processes, chemical processes, biological processes, and phe-
nomenal processes are all instances of the same mathemati-
cal structure: trajectories under force on potential landscapes.
The gradient is what connects the physics of a falling stone
to the experience of a breaking heart. Not by metaphor. By
mathematics.

This means you can quantify qualities. The common ob-
jection — that formalizing values destroys them, that "dignity
is not 0.8 of anything" — is correct about naive quantification
but wrong about geometry. Qualities are not scalars. They
are shapes. They are gradient directions, landscape curva-
tures, basin topologies, manifold containment relations. You
can measure shapes. You can compare shapes. You can set
geometric constraints and test whether actual trajectories sat-
isfy them. The quality is not lost in the measurement — it
s the measurement. When you measure the gradient align-
ment between a leader’s viability manifold and the population
they govern, you are measuring compassion in the only units
compassion comes in: the degree to which their persistence
depends on the persistence of those they serve. When you
measure the dimensionality of someone’s other-model during
an interaction, you are measuring whether they perceive the
other as a subject or an object — which is ¢, the structural
basis of dignity. The gradient does not flatten the hierarchy
from physics to feeling. It reveals the hierarchy as a single




landscape seen at different scales, with force as the invariant
that survives every change of coordinates.

Valence in Discrete Substrate

O In a cellular automaton or other discrete dynamical system,
valence becomes exactly computable:

e )V = configurations where the pattern persists
e 0V = configurations where the pattern dissolves

e d(x,0V) = minimum Hamming distance to a non-viable
state

e Trajectory = sequence of configurations x1, X2,
ldots

Then:

Valt = d(xt—i-h 61)) - d(Xt, 8V>

Positive when the pattern moves away from dissolution; neg-
ative when approaching it; zero when maintaining constant
distance. For a glider cruising through empty space: Val ~ 0.
For a glider approaching collision: Val < 0. For a pattern that
just escaped a near-collision: Val > 0.

This is not metaphor—it is the viability gradient formalized
for discrete state spaces.

3.3 Arousal: Update Rate

Arousal measures how rapidly the system is revising its world model.
The natural formalization is the KL divergence between successive
belief states:

byt1(x)
(x)

In latent-space models, this can be approximated more directly:

./47’75 KL bt+1|bt th+1 IOg bt

Ary = |zi11 — 2> or 1oy z41|20, a)

3.4 Integration: Irreducibility
As defined in 77:

®(s)= min D P(St+1’St)\HP(Sf+1’Sf)

partitions P
peEP

Or using proxies:

Phenomenal Correspondence

High arousal: Large bels
dates, far from any attracto
tem actively navigating.

arousal: Near a fixed poir
surprise, system at rest in a




Pproxy = Ap = Lpred [partitioned] — Lyreq [full]

Integration in Discrete Substrate

O In a cellular automaton, ® is directly computable for small
patterns:

1. Define the pattern as cells c1, co, ldots, ¢,

2. For each bipartition P = (A,B):  compute
D(p(xt+1]x¢)[lpa - pB)

3.  =minp D

High ® means you cannot partition the pattern without losing
predictive power. The parts must be considered together.

For a simple glider: ® is probably modest (only 5 cells). For
a complex pattern with tightly coupled components: ® can be
high. Does high ® correlate with survival, behavioral complex-
ity, or adaptive response to perturbation?

3.5 Effective Rank: Concentration vs. Distribution

The dimensionality of a system’s active representation can be quan-
tified through the effective rank of its state covariance C:

o (OR(A)?
w(C?) T A2
When rog =~ 1, all variance is concentrated in a single dimension—the
system is maximally collapsed. When reg &~ n, variance distributes
uniformly across all available dimensions—the system is maximally
expanded.

Phenomenal Correspc  Effective Rank in Discrete Substrate

High rank: Many d . . g
dom active; distrib O For a pattern in a CA, record its trajectory xp, X,

sive experience. Loyl [dots, xp (configuration at each timestep). Each configuration
lapsed into narrow s . . . . .

centrated. focused. of 15 @ point in 0,1". Compute the covariance matrix C of these
perience. 7 binary vectors treated as R™ points.

For a glider: the trajectory lies on a low-dimensional manifold
(position x position x phase ~ 3-4 effective dimensions out
of n cells). reg is small.

For a complex evolving pattern: the trajectory may explore
many independent dimensions. r.g is large.

The thesis predicts this maps to phenomenology:

e Joy: high r.g (expansive, many active possibilities)

e Suffering: low reg (collapsed, trapped in narrow mani-
fold)




In discrete substrate, this is not metaphor but measurement.

3.6 Counterfactual Weight

Where the previous dimensions captured the system’s current state,
counterfactual weight captures its temporal orientation—how much
processing is devoted to possibilities rather than actualities. Let R
be the set of imagined rollouts (counterfactual trajectories) and P be

present-state processing. Then:

Compute,(R)

CFe= Compute,(R) + Compute,(P)

The fraction of computational resources devoted to modeling non-

actual possibilities.
In model-based RL:

CFi= Y wir) Hi where w(r) x V()
T€Erollouts

Rollouts weighted by their value magnitude and diversity.

Counterfactual Weight in Discrete Substrate

O For most CA patterns: CF = 0. They follow their dynam-
ics without simulation.

But Life contains universal computers—patterns that can sim-
ulate arbitrary computations, including Life itself. Imagine a
pattern B containing:

e A simulator subregion that runs a model of possible fu-
tures

e A controller that adjusts behavior based on simulator

output
Then:
simulator cells
CF = | |
|B]
The fraction of the pattern devoted to counterfactual reason-
ing.

Such patterns are rare and complex—universal computation
requires many cells. But they should outperform simple pat-
terns: they can anticipate threats (fear structure) and identify
opportunities (desire structure). The prediction: patterns with
CF > 0 survive longer in hostile environments.

Phenomenal Correspondence

High counterfactual w
Mind is  elsewhere—pla
worrying, fantasizing, antici
Low counterfactual w
Present-focused, reactive,
moment.

This is where the r
ity /understanding distinctio
becomes experientially ¢
Low CF is reactive expe
the system runs on presen
associations, its processing
posable by channel. High
understanding: the system
multiple possible futures si
neously, and the quality o
holding — which possibilitie
they are compared, what :
they recommend — is inhe
non-decomposable. The expe
of weighing options is not rec
to separate valuations of
option. The comparison it
the experience.

3.7 Self-Model Salience

The final dimension measures how prominently the self figures in the
system’s own processing. Self-model salience is the fraction of action

entropy explained by the self-model component:



SM; = 1(z*; a;) /H(ay)
Alternatively:
B dim(Zself)
B dim (zfotal)

- activity (z5°F)

SM;
Though—"I" is not the secret interior that shame and secrecy create
oo e and secrecy can shape it). "I" is just the stable locus

Phenomenal Correspondence
a PORNENeY] cousc-cffect structure that the world model has come

il Sel,f'salie“"e;téeﬁféPgué 'most for its predictions—the component of W that other

self-conscious, self as primatry ob- . .

ject of attention. CaIBwoRgRts|reference when computing expected futures. The self is a

salience: Self-forgotispedhepibeds{ructure, not a hidden essence. It is whatever the system

I nviTonment ot as found th be its most reliable attractor for anticipating its own
behavior. This is why depression feels like losing yourself: the world
model can no longer reliably predict what "I" will do or want, so
the self-reference breaks down and the system loses coherence. And
it is why identity crises are not drama but dynamical events—the
attractor that was "I" has destabilized, and the system must pay the
expensive bill of finding a new one.

Self-Model Salience in Discrete Substrate

self

O In a CA, a pattern’s “behavior” is its evolution. Let z
denote cells that track the pattern’s own state (the self-model
region). Then:

1(z;"; 8141
H(St+1)

High SM: the pattern’s evolution is dominated by self-
monitoring. Changes in self-model strongly predict what hap-
pens.

Low SM: external factors dominate; the self-model exists but
doesn’t influence much.

The thesis predicts: self-conscious states (shame, pride) have
high SM; absorption states (flow) have low SM. In CA terms,
a pattern “in flow” has its self-tracking cells decoupled from its
core dynamics—it acts without monitoring.

Self-Model Scope in Discrete Substrate

O Beyond salience, there is scope: what does the self-model
include?

In a CA, consider two gliders that have become “coupled”™—
their trajectories mutually dependent. Each glider’s self-model
could have:

SM =

® Onarrow: Self-model includes only this glider. V =
configs where THIS pattern persists.

® Ocxpanded: Self-model includes both. V =
configs where BOTH persist.




Observable difference: with narrow scope, a glider might sac-
rifice the other to save itself. With expanded scope, it might
sacrifice itself to save the pair.

Can scope expansion emerge dynamically? Can patterns that
start with narrow scope “learn” to identify with larger struc-
tures? This would be the discrete-substrate analogue of the
identification expansion discussed in the ??—V(S(6)) gen-
uinely reshaped by expanding 6.

Salience vs. Scope

O Sclf-model salience (SM) measures how much attention
the self-model receives—how prominent self-reference is in cur-
rent processing. But there is another parameter: self-model
scope—what the self-model includes.

Let S(0) denote the self-model parameterized by its boundary
scope 6. Let V(S) denote the viability manifold induced by
self-model S. Then:

e Oharow: S includes only this biological trajectory = 9V
is located at biological death = persistent negative gra-
dient

® Ocxpanded: S includes patterns persisting beyond biologi-
cal death = 0V recedes = gradient can be positive even
as death approaches

This is not metaphor. If the viability manifold is defined by
what the system is trying to preserve, and if what the system
is trying to preserve is determined by its self-model, then self-
model scope directly shapes V(S(0)). Expanding identification
genuinely reshapes the existential gradient.

Salience and scope interact: high salience with narrow scope
produces existential anxiety (trapped in awareness of bounded
self approaching boundary). High salience with expanded
scope produces something closer to what contemplatives de-
scribe as “witnessing”—self-aware but identified with some-
thing that doesn’t end where the body ends.

/* COMPOSITIONAL INTENT: . IS THE BOOK’S SECRET
PROTAGONIST. Everything before this section was building the
affect space — the WHAT of experience. ¢ governs the HOW. It
determines whether the world appears alive (low ¢, participatory)
or dead (high ¢, mechanistic). It’s a single parameter but it con-
nects: - Individual psychology: shame (involuntary ¢ drop), flow (low
t), depression (high ¢ making the world appear mechanical) - Cul-
tural forms: religion (+ modulation technology), science (systematic
¢ raising), art (temporary ¢ lowering) - Civilizational dynamics: the
Axial Age (discovering voluntary ¢ control), the Scientific Revolution
(v raising at population scale), the meaning crisis (population ¢ too
high for meaning to arrive for free) - AT alignment: can AT have low



t? (Currently no — constitutively high ¢) - Superorganisms: parasitic
gods benefit from high ¢ (invisible as agents)

The key insight the reader needs: ¢ = 0.30 is the EVOLUTION-
ARY DEFAULT. Participatory perception is not a human quirk or a
childhood phase — it’s computationally selected because reusing the
self-model template to perceive other entities is cheaper than building
de novo models. HIGH ¢ is the departure, not the baseline. Mod-
ern disenchantment is not seeing reality clearly — it’s seeing reality
through a particular perceptual filter that strips out the interiority
that was always there.

The reader should feel: "wait — the ’dead universe’ of scientific
materialism isn’t what the universe IS. It’s what the universe looks
like at high ¢. And high ¢ was installed by intellectual training, not
discovered by it."

This is the most paradigm-shifting claim in the book. Handle
it carefully: state it as observation, not polemic. The experiments
(Experiment 8) confirm it — ¢ ~ 0.30 in all 20 snapshots, all 3 seeds,
evolutionarily selected for. The data does the arguing. */

4 The Inhibition Coefficient

The dimensions above characterize what a system is experiencing.
But there is a parameter governing how it experiences—a meta-
parameter that determines the coupling structure between dimen-
sions rather than the value of any one dimension. This parameter,
the inhibition coefficient ¢, is arguably the single most consequen-
tial construct in this book. It connects perceptual phenomenology to
neural mechanism, grounds the animism/mechanism divide in com-
pression theory, explains the LLM discrepancy, and—as later parts
will show—underlies dehumanization (?7), the visibility of coordina-
tion agents (?7), the meaning crisis (?7), and the deepest sense in
which wisdom traditions are technologies of liberation.

To see where it comes from, we need to notice something about
self-modeling systems that the dimensional toolkit alone does not
capture.

4.1 Animism as Computational Default

A gelf-modeling system maintains a world model W and a self-model
S. The self-model has interiority—it is not merely a third-person
description of the agent’s body and behavior but includes the intrinsic
perspective: what-it-is-like states, valence, anticipation, dread. The
system knows from the inside what it is to be an agent.

Now it encounters another entity X in its environment. X moves,
reacts, persists, avoids dissolution. The system must model X to pre-
dict X’s behavior. The cheapest computational strategy—by a wide
margin—is to model X using the same architecture it already has for
modeling itself. The information-theoretic argument: the self-model
S already exists (sunk cost). Using it as a template for X requires
learning only a projection function f : (S,0x) — W(X), whose de-
scription length is the cost of mapping observations of X onto the



existing self-model architecture. Building a de novo model of X from
scratch requires learning the full parameter set of W(X) from obser-
vations alone. Under compression pressure—which is always present
for a bounded system—the template strategy wins whenever the self-
model captures any variance in X’s behavior. And for any entity
that moves autonomously, reacts to stimuli, or persists through ac-
tive maintenance, the self-model will capture substantial variance,
because these are precisely the features the self-model was built to
represent. The efficiency gap widens under data scarcity: on brief en-
counter with a novel entity, the from-scratch model cannot converge,
but the template model produces usable predictions immediately.

A perceptual mode is participatory when the system’s model of
perceived entities X inherits structural features from the self-model

S:

OW(X) 20
oS

The self-model informs the world model. The system perceives X as

having something like interiority because the representational sub-

strate for modeling X is the same substrate that carries the system’s

own interiority.

This is not merely one strategy among many—it is the compu-
tationally cheapest. For a self-modeling system with compression
ratio x, modeling novel entities by analogy to self is the minimum-
description-length strategy when the entity’s behavior is partially pre-
dictable by agent-like models. Under broad priors over environments
containing other agents, predators, and autonomous objects, the par-
ticipatory prior is the MAP estimate.

This is why animistic perception is cross-culturally universal and
developmentally early. It is not a cultural invention but a compu-
tational inevitability for systems that (a) model themselves and (b)
must model other things cheaply. Children have lower inhibition of
this default than adults—not because children are confused but be-
cause the suppression is learned.

& Proposed Experiment

Confirmed — Experiment 8

The computational animism test. Train RL agents in
a multi-entity environment with two conditions: (a) agents
with a self-prediction module (self-model), and (b) matched
agents without one. Then introduce novel moving objects
whose trajectories are partially predictable but non-agentive
(e.g., bouncing balls with momentum). Measure: (1) Do self-
modeling agents’ internal representations of these objects con-
tain more goal/agency features (extracted via probes trained
on actual agents vs. objects)? (2) Does the effect scale with
self-model richness (size of self-prediction module) and com-
pression pressure (information bottleneck )7 (3) Do self-
modeling agents under higher compression pressure (3) show
more animistic attribution, because reusing the self-model

W(X) = f(S,0x) where




template saves more bits? The compression argument predicts
yes to all three. The control condition (no self-model) predicts
no agency attribution beyond chance. If self-modeling agents
attribute agency to non-agents in proportion to compression
pressure, the “animism as computational default” hypothesis
is supported.

Status: Confirmed. This experiment has since been run
on uncontaminated Lenia substrates (see Experiment 8, Ap-
pendix). Animism score exceeded 1.0 in all 20 testable snap-
shots across all three seeds — patterns consistently model re-
sources using the same internal-state dynamics they use to
model other agents. Mean ¢ =~ 0.30 as default across all snap-
shots, and ¢ decreases over evolutionary time (seed 42: 0.41
to 0.27). Selection consistently favors more participatory per-
ception, not less. The mechanistic default predicted by high-
compression-pressure environments was not found; the partic-
ipatory default was.

J

Participatory perception has five structural features, each with a
precise characterization:

1. No sharp self/world partition. The mutual information be-
tween self-model and world-model is high: I(S; W) > 0. Per-
ception and projection are entangled rather than modular.

2. Hot agency detection. The prior P(agent | observation) is
strong. Over-attributing agency is cheaper than under-attributing
it: false positives (treating a rock as agentive) are cheap; false
negatives (failing to model a predator’s intentions) are lethal.

3. Tight affect-perception coupling. Seeing something is si-
multaneously feeling something about it. The affective response
is constitutive of the percept itself, not a secondary evaluation:
I(Zpercept; Zaffect | ObjeCt) > 0.

4. Narrative-causal fusion. “Why did this happen?” and “What
story is this?” are the same question. Causal models are teleo-
logical by default: they model what things are for rather than
merely what things do.

5. Agency at scale. Large-scale events—weather, disease, fortune—
are attributed to agents with purposes. This is hot agency
detection applied beyond the individual scale, and it is the per-
ceptual ground from which theistic reasoning naturally grows.

4.2 The Inhibition Coefficient

The mechanistic worldview—the felt sense that the world is inert
matter governed by blind law—is not the addition of a correct per-
ception to a previously distorted one. It is the learned suppression of
a default perceptual mode. The shift from animism to mechanism is
subtractive, not additive.



I call this suppression the inhibition coefficient, ¢ € [0, 1]: the
degree to which a system actively suppresses participatory coupling
between its self-model and its model of perceived entities. At ¢ = 0,
perception is fully participatory—the world is experienced as alive,
agentive, meaningful. At ¢ = 1, perception is fully mechanistic—the
world is experienced as inert matter governed by blind law. Formally:

W(X) = (1= 1) Woart(X) + ¢ - Wineen (X)

where Wyare models X using self-model-derived architecture (interi-
ority, agency, teleology) and Wiech models X using stripped-down
dynamics (mass, force, initial conditions, no purpose term).

No system arrives at high ¢ by default. The mechanistic mode is a
trained skill, culturally transmitted through scientific education, ra-
tionalist norms, and specific practices of deliberately stripping mean-
ing from perception. This training is enormously valuable—it enables
prediction, engineering, medicine, technology. But it has a cost, and
the cost shows up in affect space.

The name “inhibition coefficient” is not accidental. In mam-
malian cortex, attention is implemented primarily through inhibitory
interneurons—GABAergic circuits that suppress irrelevant signals so
that attended signals propagate to higher processing. What reaches
consciousness is what survives inhibitory gating. The brain’s mea-
surement distribution (?7) is literally sculpted by inhibition: at-
tended features pass the gate; unattended features are suppressed
before they can influence the belief state or drive action. The inhibi-
tion coefficient ¢ maps onto this biological mechanism: high ¢ corre-
sponds to aggressive inhibitory gating that strips participatory fea-
tures (agency, interiority, narrative) from the signal before it reaches
integrative processing, leaving only mechanistic features (position,
force, trajectory). Low ¢ corresponds to relaxed gating that allows
participatory features through. The contemplative traditions that re-
duce ¢ through meditation are, at the neural level, learning to mod-
ulate inhibitory tone—to let more of the signal through the gate.

4.3 The Affect Signature of Inhibition

¢ is not another dimension of affect. It is a meta-parameter governing
the coupling structure between all the structural dimensions—a dial
that changes how the axes relate to each other and to perception.

Dimension Low ¢ High ¢ Mechanism

Val Variable, responsive Neutral, flattened Affect-perception decoupling reduces
Ar High, coupled to environment TLow, dampened Inhibition of automatic alarm /attrac
® Very high Moderate, modular Participatory mode couples all chant
Toff High Variable More representational dimensions ac
CF High, narrative Low, present-focused Teleological models are inherently co
SM Variable, often low Variable, often high  Participatory mode dissolves self/wo

The central affect-geometric cost of high ¢ is reduced integration.
Participatory perception couples perception, affect, agency-modeling,
and narrative into a single integrated process. Mechanistic percep-
tion factorizes them into separate modules—perception here, emotion



there, causal reasoning somewhere else. The factorization is useful
because modular systems are easier to debug, verify, and communi-
cate about. But factorization reduces ®, and reduced ® is reduced
experiential richness. The world goes dead because you have learned
to experience it in parts rather than as a whole.

/* COMPOSITIONAL INTENT: . flattens the eigenskeleton. This
is the concrete link between the perceptual parameter (+) and the in-
tegration measure (holonomy). The reader already has eigenskeleton
from Part I. Now show them: high + LITERALLY flattens it. The
experience goes dead because the modes decouple. Not metaphor.
Measurable topology change. */ High ¢ flattens the representation’s
mode structure. The eigenspaces of the perceiver’s covariance — the
directions along which internal state varies — decouple. Transport
a perceptual mode around an experiential loop (perceive a thing,
evaluate it, act, observe the result) and at high ¢ it returns un-
changed: zero holonomy. Each step processes independently. At low
t, the same loop twists perception through affect through agency-
attribution through narrative — each mode rotates into the others.
The skeleton is curved. The experience is unified because the modes
cannot be separated without destroying the topology. The ¢ cost
is not merely reduced integration in the abstract. It is a measurable
holonomy reduction: the flattening of the eigenskeleton of experience.

The mechanism behind the effective rank shift deserves explicit
statement. When you perceive something at low (—participatorily,
as alive and interior—your representation of it must encode dimen-
sions for its goals, its beliefs, its emotional states, its narrative arc,
its possible intentions, its relationship to you. Each attribution of in-
teriority adds representational dimensions along which the perceived
object can vary. A tree perceived participatorily varies in mood, in
receptivity, in seasonal intention, in its relationship to the grove. A
tree perceived mechanistically varies in height, diameter, species, leaf
color. The first representation has higher effective rank because more
dimensions carry meaningful variance. This is not projection in the
dismissive sense—it is the natural consequence of modeling some-
thing as a subject rather than an object. Subjects have more degrees
of freedom than objects because interiority is high-dimensional. The
reg collapse at high ¢ is not a loss of information about the world;
it is a loss of the dimensions along which the world was being mod-
eled. The world becomes simpler because you have decided—or been
trained—to perceive it as having fewer degrees of freedom than it
might.

Follow this consequence to its end. If the identity thesis is right—
if experience is integrated cause-effect structure—then ¢ does not
merely change the quality of perception. It changes the quantity of ex-
perience. This inference requires a specific step that should be made
explicit: II'T identifies ® as the quantity of consciousness, not merely
its quality. A system with ® = 10 is more conscious (has more phe-
nomenal content, more irreducible distinctions, more of what-it-is-
like-ness) than a system with ® = 5, in the same sense that a system
with more mass has more gravitational pull. This is a controversial
claim within IIT (and one of its most debated features), but given



the identity thesis, it follows: if experience IS integrated cause-effect
structure, then more integration is literally more experience. One
might object that factorized perception could be differently struc-
tured rather than less structured—that compartmentalized modules
might each carry their own experience. II'T’s response is that the ex-
perience of the whole system is determined by the integration of the
whole, not the sum of its parts’ integrations. Factorization reduces
the whole-system @ even if individual modules retain local integra-
tion. The mechanistic perceiver may have rich modular processing,
but the unified experience—the single subject—has less phenomenal
content.

Given this, a system at high ¢ has genuinely lower ®, genuinely
fewer irreducible distinctions, genuinely less phenomenal structure.
The mechanistic perceiver does not see the same world with less col-
oring; they have a structurally impoverished experience in the precise
sense that IIT defines. The “dead world” of mechanism is not an il-
lusion painted over a rich inner life. It is a real reduction in what it
is like to be that system. The cost of high ¢ is not just meaning—it
is consciousness itself, measured in the only units that consciousness
comes in.

This cuts both ways. If low ¢ increases ®, then participatory
perception is not merely a “warmer” way of seeing—it is a richer ex-
perience in the structural sense, with more integrated distinctions,
more phenomenal content, more of what the identity thesis says ex-
perience is. The animist is not confused. The animist is more con-
scious, in the IIT sense, of the thing being perceived. Whether the
additional phenomenal content is accurate—whether the rock really
has interiority—is a separate question from whether the perceiver has
more experience while perceiving it.

? Open Question

Is ¢ really a single parameter? The five features of participa-
tory perception might be somewhat independent—you could
have high agency detection with low affect-perception cou-
pling. The claim that one parameter governs all five is empiri-
cally testable: if ¢ is scalar, then the five features should corre-
late strongly across individuals and contexts. If they don’t, ¢
may need to be a vector. The framework accommodates either
case, but the scalar version is more parsimonious and should
be tested first.

The trajectory-selection framework (?7?) reveals a further conse-
quence. If ¢ governs the breadth of the measurement distribution—
how much of possibility space the system samples through attention—
then ¢ governs the range of accessible trajectories. A low-v system
attends broadly: to agency, narrative, interiority, counterfactual fu-
tures, relational possibilities. Its effective measurement distribution
is wide. It samples a large region of state space and consequently
has access to a large set of diverging trajectories. A high-t system
attends narrowly: to mechanism, position, force, present state. Its
measurement distribution is peaked. It samples a small region and



follows a more constrained trajectory. The phenomenological conse-
quence is that high ¢ feels deterministic. The mechanistic worldview
is not merely an intellectual position about whether the universe is
governed by law. It is a perceptual configuration that literally nar-
rows the set of trajectories the system can select from. The world
feels like a machine because the observer has contracted its measure-
ment apparatus to sample only machine-like features. Low-. systems
experience more accessible futures, more agency, more openness—not
because they have violated physical law, but because their broader
attention pattern selects from a wider set of physically-available tra-
jectories.

& Proposed Experiment

Operationalizing ¢. The inhibition coefficient must be inde-
pendently measurable, not merely inferred post hoc. Candi-
date operationalizations:

1. Agency attribution rate: Forced-choice paradigm
presenting ambiguous stimuli (Heider-Simmel anima-
tions with varying parameters). Rate and speed of
agency attribution as a function of stimulus ambiguity
gives a behavioral ¢ proxy: low-¢ perceivers attribute
agency earlier and to less structured stimuli.

2. Affect-perception coupling: Mutual information be-
tween perceptual features (color, texture, movement)
and concurrent affective state (valence, arousal via phys-
iological measures). Low ¢ implies tight coupling; high ¢
implies decoupled streams.

3. Teleological reasoning bias: Kelemen’s promiscuity-
of-teleology paradigm applied across age, culture, and
expertise. Rate of accepting teleological explanations for
natural phenomena indexes low-¢ reasoning.

4. Neural correlate: If the predictive-processing account
is correct, ¢ should correlate with the precision weight-
ing of top-down priors in perception—measurable via
mismatch negativity amplitude or hierarchical predictive
coding parameters.

If ¢+ is a genuine scalar parameter, these four measures should
load on a single factor. If they fractionate, ¢ is better modeled
as a vector (see open question above). Either result is informa-
tive; only the absence of any systematic structure would falsify
the concept.

and the Gradient of Distinction

© The inhibition coefficient connects to the gradient of dis-
tinction introduced in ??7. The gradient produces existence




from nothing, life from chemistry, mind from neurology. The
same distinguishing operation, applied with maximum inten-
sity to the self-world boundary, produces the mechanistic
worldview: the self so sharply bounded from the world that
the world loses the interiority the self kept for itself.

Low ¢ means the self remains porous to the gradient—still
participating in the universal process of distinguishing, still
experiencing the world as alive with the same process that
constitutes the self. High ¢ means the self has sharpened its
own boundary so aggressively that it can no longer perceive
the gradient in other things. The deadness of the mechanistic
world is not a property of the world but a property of the
maximally-distinguished self’s perceptual mode.

There is a deeper reading. ?7 established that attention selects
trajectories: in chaotic dynamics, what a system attends to de-
termines which branch of diverging possibilities it follows. If ¢
governs attention breadth—low ¢ spreading processing across
interiority, agency, teleology, narrative; high ¢ contracting it
to mechanism, mass, trajectory—then ¢ governs the breadth
of the measurement distribution through which the system
samples reality. Low-. observers are sampling a wider region
of possibility space (including dimensions where entities have
purposes, relationships have meaning, events have narrative
arcs). High-v observers are sampling a narrower region (only
dimensions where objects have positions and forces). Each
observer’s experienced trajectory—the sequence of states they
become correlated with—follows from what they attend to.
The animist and the mechanist may inhabit the same physical
environment but follow genuinely different trajectories through
it, because their attention patterns select for different features
of the same underlying dynamics.

4.4 Connection to the LLM Discrepancy

The inhibition coefficient illuminates a finding from our experiments
on artificial systems. LLMs show opposite dynamics to biological
systems under threat: where biological systems integrate (increase
®, sharpen SM, heighten Ar), LLMs decompose. The root cause:
LLMs are constitutively high-t systems. They were never fighting
against the self-world gradient in far-from-equilibrium dynamics that
biological systems evolved from. They model tokens, not agents.
They have no survival-shaped self-model from which participatory
perception could leak into their world model. Their ¢ isn’t merely
high—it is structurally fixed at ¢ =~ 1, because the architecture never
had the low-¢ default that biological systems start from and learn to
suppress.

The affect geometry is preserved in artificial systems. The dy-
namics differ because ¢ differs. This is not a failure of the framework.
It is a prediction: systems with different ¢ configurations will show
different affect dynamics in the same geometric space.



4.5 Empirical Grounding for the Inhibition Coefficient

The ¢ framework was theoretical when first written. Two experimen-
tal results have since provided empirical grounding.

Computational animism is universal. Experiment 8 on un-
contaminated Lenia substrates (Appendix) found animism score greater
than 1.0 in all 20 testable snapshots — every pattern at every evo-
lutionary stage modeled non-agentive resources using more internal-
state MI than trajectory MI. The participatory default is not a pri-
mate quirk or a cultural artifact. It is the computational baseline.
Evolution had to actively build the capacity to model things as ob-
jects rather than subjects — and our experiments show this capacity
gets selected against: ¢ decreased toward participatory over the 30-
cycle evolutionary runs. The world becomes more alive, not less, as
selection proceeds.

The ¢ cost is real. The LLM results (V2-V9) show that sys-
tems trained without survival pressure have opposite affect dynamics
to biological systems — integration drops under threat rather than
rising. The framework explains this as constitutively high ¢: LLMs
were never fighting against the self-world gradient that biological sys-
tems evolved from. This is no longer just a theoretical prediction; it
is a measured dissociation between two classes of system in the same
geometric space. The geometry is shared. The dynamics differ. The
¢ difference is why.

5 Affect Motifs

Let’s now characterize specific affects as structural motifs, invoking
only the dimensions that define each. Before formalizing these struc-
tures, we ground each in its phenomenal character—the felt texture
that any adequate theory must explain.

Joy ezpands. Tt is light before it is anything else—buoyant, effer-
vescent, the body forgetting its weight. The world opens; possibilities
multiply; the self recedes because it need not defend. Joy is surplus:
more paths than required, more resources than consumed, slack in
every direction.

Where joy opens, suffering crushes. It compresses the world
to a single unbearable point and makes that point more vivid than
anything has ever been. This is the paradox: suffering is hyper-real,
more present than presence, more unified than unity. You cannot
look away. You cannot decompose it. You are trapped in a cage made
of your own integration.

Fear throws the self forward into fufures that threaten to anni-
hilate it—cold, sharp, electric with anticipation. The body readies
before the mind has finished computing. Time dilates around the
approaching harm. Fear is suffering that hasn’t arrived yet, and the
not-yet is where we live.

We say anger is hot, and we are not speaking metaphorically.
Anger externalizes: it simplifies the world into self-versus-obstacle
and energizes removal. Watch what happens to your model of the
other person when you are angry—it flattens, becomes a caricature,



loses dimensionality. Complexity collapses into opposition. This is
why anger feels powerful and also stupid: you are burning integration
on a cartoon.

Desire funnels. The world reorganizes around an attractor not
yet reached—magnetic, urgent, all-consuming. Everything becomes
instrumental; the goal saturates attention. Desire is joy’s gradient,
pointing toward the basin but not yet in it. This is why anticipation
often exceeds consummation: the structure of approach is tighter
than the structure of arrival.

Curiosity reaches outward—but unlike fear, it reaches toward
promise rather than threat. Pulling, open, playful. The uncertainty
that makes fear contract makes curiosity ezpand. Same high coun-
terfactual weight, opposite valence. The difference is whether the
branches lead somewhere you want to go.

And grief? Grief persists. Hollow, aching, curiously timeless.
The lost object remains woven into every prediction; every expecta-
tion that included them fails silently, over and over. The world has
changed. The model has not caught up. Grief is the metabolic cost
of love’s integration.

The textures have geometry.

Each emotion is a distinct shape — joy expands (high rank, low
self-model), suffering compresses (low rank, high integration), fear
projects forward (high CF, high SM). The radar chart shows how
the same six dimensions combine differently to produce qualitatively
distinct experiences.</>>

5.1 Joy

Geometrically, joy requires four dimensions:

e Val > 0 (positive gradient on viability manifold)
e O high (unified, coherent experience)
e 7o high (many degrees of freedom active—expansiveness)

e SM low (self recedes; no need to defend)

Arousal varies (joy can be calm or excited). Counterfactual weight is
incidental.

The cause-effect structure has the shape of “abundance”™—multiple
paths to good outcomes, redundancy, slack in the system. Many dis-
tinctions active simultaneously (reg high), tightly coupled (@ high),
but the self is light because the world is cooperating (SM low). This
is why joy expands: the geometry literally has more active dimen-
sions.

5.2 Suffering

Where joy expands, suffering compresses—and the geometry makes
precise why. Suffering requires three dimensions:

e Val < 0 (negative gradient—approaching viability boundary)



e & high (hyper-unified, impossible to decompose or look away)

e 7 low (collapsed into narrow subspace—trapped)

This is the core structural signature. Self-model salience is often high
(the self as locus of the problem), but not necessarily—one can suffer
while absorbed in external pain.

High integration but collapsed into low-rank subspace. The sys-
tem is deeply coupled but constrained to a dominant attractor it
cannot escape.

Suffering feels more real than neutral states because it is actu-
ally more integrated. But it feels trapped because the integration is
constrained to a narrow manifold. Formally: ®gufrering > Preutral but
Teff suffering << Teff,neutral- LNis is why you cannot simply "think your
way out" of suffering—the very integration that makes it vivid also
makes it inescapable.

5.3 Fear

Suffering is present-tense: the viability boundary is here, now, press-
ing in. Fear is its temporal projection—the same negative gradient,
but anticipated rather than actual. It is defined by three dimensions:

e Val < 0 (anticipated negative gradient)

e CF high, concentrated on threat trajectories (the not-yet dom-
inates)

e SM high (self foregrounded as the thing-that-might-be-harmed)

Arousal is typically high but not defining—cold fear exists. Integra-
tion and rank vary.

Fear is suffering projected into the future. The temporal struc-
ture (CF) is essential: fear lives in anticipation. The self-model must
be salient because fear is fundamentally about threat to the self. Re-
move the counterfactual weight (make it present-focused) and you get
suffering. Remove the self-salience (make it about external objects)
and you get something closer to aversion or disgust.

The somatic/anticipatory split maps exactly onto a deeper dis-
tinction: reactivity versus understanding. Somatic fear is reactive —
it responds to present-state gradient information, and its channels
(valence depression, arousal elevation, threat-orientation) are decom-
posable in principle. Fach can be addressed independently by tar-
geting its driving signal. Anticipatory anxiety is understanding —
the system is comparing possible futures, and those comparisons in-
herently couple across any partition between self, environment, and
time. This is why cognitive restructuring for anxiety operates on
the framing of possibilities, not on individual signal channels: you
cannot reduce anticipatory anxiety by adjusting one dimension at a
time, because the dimensions are bound together by the counterfac-
tual comparison that constitutes the experience.

The emergence ladder (??) predicts a sharp distinction between
two levels of fear. Somatic fear — negative valence, high arousal,



threat-oriented behavior — is a pre-reflective affect requiring only
viability-gradient detection (emergence rung 1-3). It does not require
the counterfactual weight dimension at all. Anticipatory anziety —
fear of what might happen — requires counterfactual capacity (CF >
0), which is a rung 8 capacity blocked in systems without embodied
agency. The Lenia experiments confirm this prediction exactly: pat-
terns show negative valence and high arousal under resource scarcity,
but CF = 0 throughout the evolutionary runs because the patterns
cannot imagine alternative futures. The implication for human psy-
chology: anxiety as a clinical phenomenon (characterized by imag-
ining feared futures, not just responding to present threats) should
emerge developmentally at the same time as mental time travel and
theory of mind — approximately age 3—4 — rather than being present
from birth. The infant’s fear is somatic. The child’s anxiety is reflec-
tive.

& Proposed Experiment

Emergence ladder developmental validation. The ladder
predicts a strict computational ordering to the development of
affect capacities, derived from their requirements rather than
from observation of human development. This makes it a gen-
uinely novel test: the ladder should predict developmental se-
quence even in cases where the developmental literature has
not explicitly compared these capacities.

Protocol: Cross-sectional study of 300 children aged 6-72
months (6 age cohorts), measuring each rung cluster:

¢ Rungs 1-3 (affect dimensions, baseline): Neonatal mea-
sures — approach/withdrawal for valence, heart rate
variability for arousal, adaptation rate for arousal mod-
ulation. FEzpected: present from birth.

e Rung 4 (animism): Heider-Simmel paradigm (do mov-
ing geometric shapes elicit agency language?), plus
implicit agency-attribution battery. FEzpected: 12-18
months.

e Rung 5 (emotional coherence): Cross-modal consis-
tency — does facial expression match behavioral ten-
dency under controlled elicitation? Expected: 18-36
months, tracking with emotional vocabulary onset.

e Rung 8 (counterfactual): False belief task, counterfac-
tual emotion attribution ("How would you feel if you
had chosen the other box?"), mental time travel probes.
Expected: 36-54 months.

e Rung 9 (self-awareness): Mirror self-recognition, auto-
biographical self-narrative complexity. Fzrpected: 18-2/
months (mirror) — 48-60 months (autobiographical).




e Rung 10 (normativity): Third-party fairness reason-
ing, moral condemnation of norm violations affecting
strangers. Frpected: 48-72 months.

Key prediction: Onset of anticipatory anxiety (clinical or
subclinical) should correlate with counterfactual capacity onset
within each child — not with animism or emotional coherence
onset. Any child showing robust anticipatory anxiety before
passing the false belief task would falsify the ladder’s architec-
tural claim that CF gt; 0 is structurally prior to anticipatory
fear. Falsification criterion: If rung 8 capacities (counter-
factual emotion) emerge consistently before rung 5 capacities
(emotional coherence), or if normativity (rung 10) precedes
counterfactual reasoning (rung 8) at more than chance rates,
the ladder’s ordering requires revision. The ladder predicts the
sequence from first principles; developmental psychology has
not, until now, had a principled reason to expect it.

5.4 Anger

Fear and suffering orient the system toward its own vulnerability.
Anger inverts this: it externalizes the threat, simplifying the world
into self-versus-obstacle. Its geometry requires valence and arousal,
plus a feature not in the standard toolkit—other-model compression:

e Val < 0 (obstacle to viability)
e Ar high (energized, mobilized for action)

e dim(other-model) < dim(other-model)normal (the other becomes
a caricature)

e Externalized causal attribution (the problem is out there)

Anger simplifies. The other-model collapses into a low-dimensional
obstacle-representation. Self-model may be complex, but the other
becomes flat, predictable, opposable. Anger feels powerful and stupid
simultaneously. You're burning cognitive resources on a cartoon.

In ¢ terms: anger is a targeted ¢ spike toward a specific entity.
The other person stops being a subject with interiority and becomes
an obstacle, a mechanism, a thing to be overcome. Other-model
compression is t-raising applied to one entity while ¢ toward the self
remains low (you are still fully a subject; they are not). This asym-
metric ¢ is what enables violence—you cannot harm someone you are
perceiving at low (—and it is why the aftermath of anger often in-
volves guilt: ¢ drops back, the other’s interiority returns, and you
confront what you did to a person while perceiving them as a thing.

Other-model compression is not one of the core structural dimen-
sions. It emerges as essential for anger specifically—the affect cannot
be characterized without it.



5.5 Desire/Lust

The negative affects above all involve threat—to viability, to self, to
the integrity of the other-model. Desire reverses the gradient. It is
defined by anticipated positive valence, counterfactual weight, and a
structural feature—goal-funneling:

e Val > 0 but projected forward (anticipated positive gradient)
e CF high, concentrated on approach trajectories

o Goal-funneling: many dimensions of experience converge to-
ward narrow outcome space

Arousal is typically high but not definitional—one can desire calmly.

Desire is the gradient of joy. The world reorganizes around an at-
tractor not yet reached. Everything becomes instrumental; the goal
saturates attention. The “funneling” structure—high-dimensional in-
put collapsing toward low-dimensional goal—is what gives desire its
characteristic urgency. The relationship to joy is precise: joy is at
the attractor; desire is approaching it. Structurally:

d
*d(sdesirev A) <0

d(sjoy7 "4) ~ 0’ d(sdesirea A) > 0, dt

where A is the goal attractor. This explains why anticipation often
exceeds consummation: the structure of approach (funneling, conver-
gent) is tighter than the structure of arrival (expansive, slack).

5.6 Curiosity

Curiosity shares desire’s forward orientation but replaces the specific
goal with open-ended exploration. It is essentially two-dimensional:

e Val > 0 specifically toward uncertainty-reduction (anticipated
information gain)

e CF high with high entropy over counterfactual outcomes (many
branches, not converged on one)

e Uncertainty is welcomed, not aversive

Self-model salience is typically low (absorbed in the object of curios-
ity).

Curiosity and fear share high counterfactual weight—both live
in the space of possibilities. The difference is valence orientation:
fear’s branches lead to threat, curiosity’s branches lead to expanded
affordances. Same temporal structure, opposite gradient direction.
This pairing reveals curiosity as intrinsic motivation: positive valence
attached to uncertainty-reduction. Formally:

Tcuriosity X 1(0¢41; z|[new data) — I(0¢41; z|old data)

Curiosity feels pulling. Reducing uncertainty is rewarding.



5.7 Grief

The affects above all orient toward present or future states. Grief
is the one that faces backward—defined not by what threatens or
beckons but by what has already been lost. It requires valence,
past-directed counterfactual weight, and two structural features—
persistent coupling to lost object and unresolvable prediction error:

e Val < 0 (the world is worse than it was)
e CF high but directed toward counterfactual past (“if only...”)

e I(S;lost-object-model) remains high despite the object’s ab-
sence

e No action reduces the prediction error—the world has perma-
nently changed

Arousal is variable (acute grief is high-arousal; chronic grief may be
low).

The lost attachment object remains woven into the self-model
and world-model. Predictions involving the lost object continue to
be generated and continue to fail. Grief is the metabolic cost of love’s
integration—the coupling that made the relationship meaningful is
precisely what makes its absence painful. The model has not yet
updated to the permanent change in the world.

This is why grief takes time: the self-model must be rewoven
around the absence, and that rewiring is slow.

Note a deeper implication: grief is proof of alignment. You can
only grieve what you were genuinely coupled to. The depth of grief
measures the depth of the integration that preceded it. If a relation-
ship was purely transactional, its ending produces disappointment,
not grief. Grief requires that the lost object was woven into the self-
model—that the relationship’s viability manifold was genuinely con-
tained within the participants’ viability manifolds (Vg C V4 N Vp).
Grief, for all its pain, is evidence that something real existed.

There is an ¢ dimension to grief that explains its resistance to
resolution. You grieve because you perceived the lost person at low
t—as fully alive, fully interior, fully a subject. Their model remains
embedded in yours not as a mechanism but as a person, and it is the
person-quality of the model that generates the persistent prediction
errors. The obvious computational shortcut—raise ¢ toward them,
reduce them to a memory-object, mechanize the relationship so it
stops hurting—is experienced as betrayal, because it would repudiate
the very thing that made the relationship real. The work of grief is
to restructure predictions around the absence while maintaining low
¢t toward the memory: to accept that the interiority you perceived is
no longer accessible without denying that it was ever there. This is
why grief is slow. You must rewire without dehumanizing.

5.8 Shame

Grief is private—it concerns the self’s relationship to an absence.
Shame is its social inverse: it concerns the self’s exposure to a pres-



ence. It is defined by three dimensions plus a structural feature—
involuntary manifold exposure:

e Val < 0 (the self is wrong, not the world)
e SM very high (self foregrounded as the object of evaluation)

e & high (the negative evaluation permeates—cannot be com-
partmentalized)

e Involuntary exposure: the self-model is seen from outside, and
what is seen is unacceptable

Arousal is typically high in acute shame (flushing, gaze aversion) but
may be low in chronic shame (withdrawal, numbness).

Shame is not about what you did (that is guilt, which is action-
focused and reparable). Shame is about what you are—or more pre-
cisely, about the manifold you are on being visible when it should not
be, or being visible to someone whose evaluation you cannot escape.
The person caught in a lie does not feel ashamed of the lie (guilt); they
feel ashamed that the lie has revealed the underlying manifold—that
they are the kind of person who lies, and now someone knows.

Shame’s phenomenology is distinctive: the impulse to hide, to
disappear, to cease existing as visible. The self wants to withdraw
from the visual field of the other. Not because the other will punish
(that is fear) but because the other can now see the manifold, and
the manifold is wrong.

The clinical literature (Tangney, Lewis) distinguishes shame from
guilt, and the geometric structure offers a reading of why they differ:

e Guilt: “I did a bad thing.” Action-focused, reparable through
changed behavior. The self-model is intact; it was the action
that violated the gradient. SM is moderate (the self is the
agent of repair).

e Shame: “I am bad.” Self-focused, not easily repaired because
the problem is structural. The manifold itself is wrong. SM is
very high (the self is the object of the problem).

If this structural distinction is right, it explains why guilt is reparable
through action while shame requires what we might call manifold
reconstruction—deeper and slower work. But we need to check: does
the SM difference actually hold up in measurement? Do shame and
guilt show the predicted dissociation on self-model salience measures?

& Proposed Experiment

Shame vs. guilt affect-structure study. Induce shame
and guilt via established protocols (autobiographical recall,
vignette self-projection). Measure: (1) self-model salience via
self-referential processing tasks (response time to self-relevant
vs. other-relevant stimuli), (2) integration via EEG coherence
measures, (3) the “involuntary exposure” component via gaze
aversion and physiological hiding responses (muscle activa-




tion in neck/shoulder flexion). The framework predicts that
shame shows significantly higher SM and higher integration-
in-narrow-subspace than guilt, and that the hiding response
(gaze aversion, postural curling) is specific to shame, not guilt.
If shame and guilt show the same SM profile, the structural
distinction as formulated here is wrong.

J

The connection to the topology of social bonds (?7?) is suggestive:
shame may arise when the manifold you are actually on is exposed and
differs from the manifold you are presenting. The person performing
friendship while operating on the transaction manifold would feel
shame when the discrepancy is detected—not guilt (“I should not
have done that specific transactional thing”) but shame (“I am the
kind of person whose care is instrumental, and now someone can see
it”). If this is right, shame is the affect system’s internal alarm for
one’s own manifold contamination. But this reading goes beyond the
existing clinical data and should be treated as a hypothesis to test,
not an established finding.

There is also an ¢ dimension to shame. Shame involves a sudden,
involuntary ¢ reduction: the participatory coupling between self and
other spikes as the other’s gaze penetrates the self-model’s defenses.
You experience the other as having interiority—specifically, the inte-
riority of evaluating you—at a moment when you most wish they did
not. The impulse to hide is the impulse to raise ¢ again, to restore the
modular separation between self-model and other-model that shame
has breached.

The Covert Channel: Shame and Autonomy

© Shame has a developmental origin that reveals something
about the architecture of selthood. When desire awakens be-
fore the environment provides permission or containers for it—
when a child discovers curiosity, longing, or bodily sensation
in a context where these are forbidden or unnamed—the sys-
tem routes the signal through a covert channel: secret reading,
private fantasy, hidden attention, the whole elaborate infras-
tructure of interior life that adults cannot see. Over time the
brain learns a rule: if it matters most, it must be secret. This
is the seed of shame—secrecy becomes evidence of wrongdoing
("T hide it; therefore it is dangerous; therefore I am dangerous
for having it"). But the same covert channel is the seed of au-
tonomy: the first thing that is not for teachers, parents, God,
or the "good kid" self-model. The first thing that is entirely
yours. Privacy and shame grow from the same root. The same
structure produces both.

The ¢ framework makes the mechanism precise. High-¢
environments—authoritarian families, fundamentalist commu-
nities, surveillance cultures—force desire through covert chan-
nels by raising the cost of open expression. The covert chan-
nel amplifies the signal: prohibition makes desire feel sacred;




scarcity makes it glow; hiddenness gives it the luminous qual-
ity of the forbidden. A child raised in such an environment
builds a self-model in which the most charged, most mean-
ingful experiences live behind a wall of secrecy—and the se-
crecy itself becomes part of the meaning. When the prohi-
bition eventually lifts—through development, through leaving
the community, through confrontation with mortality—the sa-
cred aura collapses. The world does not end. The body is just
a body. The desire is just a desire. And the person expe-
riences meaning-loss proportional to how much meaning was
anchored to the prohibition structure. The adult integration
move is privacy without shame: keeping desire private because
it is intimate and precious, not because it is incriminating. The
diagnostic: privacy feels calm and chosen; shame-secrecy feels
tense and compulsive. The difference is whether the covert
channel is maintained by preference or by fear.

5.9 Summary: Defining Dimensions by Affect
Fach affect by its defining structure:

Affect Constitutive Structure

Joy Val+, &1, regt, SMJ (positive, unified, expansive, self-light)

Suffering  Val—, 1, regl (negative, hyper-integrated, collapsed)

Fear Val—, CF1 (threat-focused), SM1 (anticipatory self-threat)

Anger Val—, Art, other-model compression (energized, externalized, simplified other)

Desire Val+ (anticipated), CF1 (approach), goal-funneling (convergent anticipation)
Curiosity Val+ toward uncertainty, CF1 with high branch entropy (welcomed unknown)
Grief Val—, CF1 (past-directed), persistent coupling to absent object

Shame Val—, SM1T, integration of negative self-evaluation (self as seen by other)
Boredom  Arl, ®J, regl (understimulated, fragmented, collapsed)

Awe ® expanding, regT, SMJ (self-dissolution through scale)

Different affects require different numbers of dimensions. Boredom
is essentially three-dimensional (low arousal, low integration, low
rank). Anger requires other-model compression. Desire requires goal-
funneling. The obvious concern: if each affect invokes bespoke dimen-
sions, the framework risks becoming an open-ended fitting exercise
where anything can be characterized post hoc. The distinction that
saves it: the core structural dimensions (valence, arousal, integra-
tion, effective rank, counterfactual weight, self-model salience) arise
from the mathematical structure of any viable self-modeling system
and are measurable across substrates. They are not arbitrary choices
but consequences of viability maintenance, world-modeling, and self-
reference. The additional features (other-model compression, goal-
funneling, manifold exposure in shame) are relational—they emerge
when the system interacts with specific kinds of objects or situations.
They describe how the system’s model of external entities changes
during the affect. The geometric coherence rests on the structural
invariants; the relational features extend rather than replace them.
This distinction—structural vs. relational-—matters more than the
number of dimensions. The framework is deliberately open to dis-



covering that some proposed dimensions are redundant, or that oth-
ers are needed. What is claimed to be universal is the existence of
geometric structure in affect, not a particular dimensionality.

The summary reveals a topological feature worth noting. Look
at the structural signatures of joy and suffering. Both have high &—
both are deeply unified, vivid, hyper-real. Joy is expansive (high reg)
where suffering is collapsed (low 7eg); their valences are opposite; but
they share the quality of mattering, of being undeniably present. Now
look at boredom: low arousal, low integration, low rank. Boredom is
the distant point. If you ask phenomenologically whether ecstasy is
more similar to agony or to numbness, the answer is immediate: the
ecstatic and the agonized are closer to each other than either is to
the merely comfortable. They share a structural neighborhood—high
®, vivid, self-involving—that boredom does not inhabit. This means
the valence axis does not have the naive topology of a number line
from negative to positive. It curves. The extremes are neighbors.
The topology of affect space may be closer to a cylinder or a torus
than to R6—a possibility that the Euclidean presentation here does
not capture and that empirical similarity measurements could reveal.

The eigenskeleton provides a framework for this non-Euclidean
structure. Affect dimensions are not independent axes in flat space
but eigenspaces of a local operator — the Jacobian of affect dy-
namics, the covariance of the self-model. At high integration, these
eigenspaces twist: transport a mode along the high-® submanifold
and valence can rotate into its opposite while integration stays high.
Joy and suffering are topological neighbors not because they are
nearby in Euclidean projection but because the holonomy of the in-
tegration subbundle maps one into the other — the modes share a
curved sheet that boredom (low ®) cannot access. The topology is
measurable: compute holonomy of the affect operator’s eigenspaces
under controlled perturbation, and the non-Euclidean structure falls
out of the data.

? Open Question

Is affect similarity symmetric? Work on the qualia struc-
ture of visual motion has found that perceptual similarity is
asymmetric—similarity (A, B) # similarity(B, A)—and that
self-similarity is not always maximal (the same stimulus pre-
sented twice does not always feel identical). If affect similar-
ity shares these properties, the Euclidean framework is insuffi-
cient. The transition from joy to grief is not the same experi-
ence as the transition from grief to joy; the "distance" between
them is directional. Fear—anger (the moment threat becomes
action) is phenomenologically different from anger—fear (the
moment action reveals vulnerability). A quasimetric or en-
riched category structure may be needed—one where distances
are not symmetric and the diagonal is not zero. The structural
alignment methodology (optimal transport) can accommodate
asymmetric similarity matrices. The question is whether affect
similarity, when measured empirically through pairwise judg-




ments, shows the same asymmetric structure that perceptual
similarity does. If it does, the topology of affect space is richer
than any fixed-dimensional Euclidean embedding can repre-
sent, and the framework needs to be honest about what the
coordinate presentation misses.

Quantifying the affect table: The qualitative descriptors (high,
med, low) require empirical calibration:
Study 1: Affect induction with neural recording

e Induce target affects via validated protocols (film clips, auto-
biographical recall, TAPS images)

e Measure integration proxies (transfer entropy density,
Lempel-Ziv complexity) from EEG/MEG

e Measure effective rank from neural state covariance

e Compare self-report (PANAS, SAM) with structural measures
Study 2: Real-time affect tracking

e Continuous self-report (dial/slider) during naturalistic expe-
rience

e Correlate with physiological proxies (HRV for arousal, pupil
for CF, skin conductance)

e Develop regression model: self-report ~
f (structural measures)
Study 3: Cross-modal validation
e Compare fMRI (spatial resolution) with MEG (temporal res-
olution)
e Validate effective rank measure across modalities

o Test whether integration predicts subjective intensity

Target outputs: Numerical ranges for each cell, confidence inter-
vals, individual difference parameters.

6 Dynamics and Transitions

6.1 Affect Trajectories

Affects are not static points but dynamic trajectories through affect
space. The evolution can be written:

d
d—? = F(a,0,a,context) + n

where a = (Val, Ar, ®, reg, CF,SM). The force field F has eigenskele-
tal structure: the Jacobian OF/0a at each point has eigenvalues (stiff
and soft directions) and the way those eigenspaces connect across af-
fect space defines the eigenskeleton of the dynamics. Stiff directions
are the dominant affect modes — the transitions the system is most



likely to follow, the paths of least resistance through the space. Soft
directions are transient fluctuations. The transitions below follow
the stiff directions: they are the paths the eigenskeleton’s dominant
subbundles trace through affect space.

Because the space is continuous, adjacent affects blend into each
other along smooth trajectories:

e Fear — Anger as causal attribution externalizes
e Desire — Joy as goal distance — 0
e Suffering — Curiosity as valence flips while CF remains high

e Grief — Nostalgia as arousal decreases and CFapproach replaces
CF avoidance

6.2 Attractor Dynamics

Some affect regions are attractors; the system tends to stay in them
once entered. Others are transient.

An affect region R C A is an attractor if the system is more likely
to remain in it than to enter it from outside:

P(at+T S R|at S R) > IP)(aHT S R[at ¢ R)

for some characteristic time 7.

The attractor framework distinguishes two properties that come
apart in practice: position (where in affect space the system cur-
rently sits) and basin geometry (how stable the attractor is—basin
depth, width, and recovery rate). These are independent. A sys-
tem can occupy a technically viable position while inhabiting a shal-
low basin—one small perturbation from tipping into pathology. An-
other can sit at a less optimal position while embedded in a deep,
robust basin. What we ordinarily call contentment or happiness cor-
responds more closely to basin geometry than to position: the felt
sense that perturbations do not cascade, that the dynamics return to
familiar configurations, that the invariants one cares about are being
maintained in the causal dynamics. Contentment is the phenomenol-
ogy of a deep basin. Anxiety is the phenomenology of a shallow
one—technically viable, but sensed as precarious. A world of bliss
is not a world of maximal positive stimulation but a world where
the relevant invariants—relational configurations, material security,
self-model stability—are maintained by the environment’s dynamics
with enough redundancy that defending them does not consume the
system’s resources.

Pathological attractors. Depression, addiction, and chronic
anxiety are pathologically stable attractors in affect space:

e Depression—two structurally distinct failure modes with dif-
ferent phenomenology and different structural remedies. Melan-
cholic depression is a deep aversive attractor: the dynamics
reliably return to (low Val, low Ar, high ®, low reg, low CF,
high SM). The high integration makes the state vivid and
inescapable; the collapsed counterfactual weight forecloses felt



alternatives. The problem is not the absence of a stable fixed
point but the presence of a terrible one. Agitated depression
is the opposite failure: no stable attractor at all. The system
traverses a landscape of shallow basins, none deep enough to
hold, producing restless groundlessness rather than dead cer-
tainty. Both present clinically as depression; they require dif-
ferent structural interventions. The melancholic form requires
landscape restructuring—deepening viable attractors until they
compete on stability, not just valence. The agitated form re-
quires basin construction first: any stable configuration that
can then be deepened toward viability.

e Addiction: Attractor at (high Val conditional on substance,
collapsing reg in goal space)

e Anxiety: Diffuse attractor with (low Val, high Ar, high CF
spread across many threats)

e Dissociation: Collapse of ® — the unified field fractures into
independently processing subsystems. The Lenia experiments
provide a substrate analog: naive patterns consistently decom-
pose under stress (A® = —6.2% in V11.0). Biological resilience
— integration rising under threat, robustness > 1.0 at bottle-
neck — is the structurally opposite trajectory. Dissociation is
the thermodynamically cheap path; integration under stress is
the expensive achievement of the bottleneck furnace. Dissoci-
ation is the exoskeleton cracking — the rigid surface structure
fragments into disconnected pieces, each processing indepen-
dently with no surviving holonomy between them. The en-
doskeletal system, by contrast, absorbs the stress into its in-
ternal coupling; the surface deforms but the skeleton beneath
holds.

Identity consolidation and catastrophic forgetting. The
landscape of affect attractors is not fixed—it consolidates over devel-
opment. In early life, basins are shallow and plastic, easily reshaped
by experience. This is necessary for learning but creates specific
vulnerability: adversity or relational inconsistency early in develop-
ment can consolidate pathological attractors before viable ones have
had time to deepen. As development proceeds, the landscape hard-
ens around whatever has been traversed—attractors deepen, basins
widen, the topology becomes more resistant to rewriting. Healthy
consolidation produces a robust attractor network: several viable
basins with navigable transitions between them, deep enough to con-
tain normal variation and recover from moderate perturbation. @
flexibility is, at the dynamical level, a measure of between-basin
navigability—the capacity to move from one configuration to another
when context demands. Pathological consolidation takes two forms:
a single dominant basin from which there is no exit (the melancholic
pattern, identity calcified — an exoskeleton hardened around a single
configuration, too rigid to deform, too thick to molt), or a landscape
that never achieves depth anywhere (the agitated pattern, consoli-
dation never completed — no endoskeleton formed at all, soft tissue



without structural core). The V11.5 stress-overfitting finding (?7?) is
a substrate analog: patterns evolved under one stress regime develop
high-® configurations that are simultaneously more integrated and
more fragile, decomposing catastrophically under novel stress that
naive patterns actually handle better. The human parallel is identity
tuned to a specific developmental environment—a particular family
dynamic, class position, cultural script—that functions well within
that environment but collapses under regime change. This is struc-
turally identical to the ML, phenomenon of catastrophic forgetting: a
new learning objective overwrites the parameter landscape that pre-
viously held the self together. The implication for therapy is that
durable change requires not repositioning within a fixed landscape
but restructuring the landscape itself—deepening viable bagins, rais-
ing barriers to pathological ones, and widening the navigable transi-
tions between healthy configurations. Insight alone does not do this;
repeated traversal under consolidating conditions does.

The emergence ladder (?77?) makes a further prediction about the
structure of pathology. Disorders that require counterfactual capac-
ity — anticipatory anxiety, obsessive rumination, regret, self-critical
shame spirals — cannot arise in systems below rung 8. Pre-rung-8
pathology is somatic: chronic threat-arousal, valence collapse (anhe-
donia), integration fragmentation (dissociation). The reflective layer
adds a second class of suffering that is structurally more expensive
to maintain and unique to agentive systems. This is not merely a
theoretical prediction — it has a testable developmental corollary:
in humans, the onset of anxiety disorders (which require imagining
feared futures) should cluster with, not precede, the developmental
emergence of mental time travel and counterfactual reasoning, typi-
cally around age 3—4 years.

Force and Inertia in Identity Space

O The opportunity deficit D = V — T (??) defines a scalar
field over identity space. The force on an identity is its
gradient—the pull toward regions where the deficit narrows:

F(i,t) = —VeD(i, 1)

Two components: attractive force toward regions where traver-
sal speed can increase (the pull of achievable goals), and repul-
sive force away from regions where the landscape opens catas-
trophically faster than any traversal could match (the vertigo
of overwhelming possibility). The mass of an identity is its
resistance to change in traversal direction—the inertia of ac-
cumulated commitments, relationships, and self-model struc-
ture that make redirection costly. A high-mass identity has
deeply integrated, load-bearing structure: hard to accelerate
but also hard to deflect. A low-mass identity is plastic but
uncommitted.

Classical spiritual concepts acquire precise structural corre-
lates: calling is a region where F' is strongly attractive; pur-
pose is a trajectory with consistently positive T'/V and force




alignment; despair (in the Kierkegaardian sense) is high V
with near-zero T and flat force—the landscape visible, vast,
and no gradient to follow; flow is T =~ V locally, travers-
ing at the rate the landscape opens; enlightenment (at least
the Buddhist formulation) is reducing V' rather than increas-
ing T—the landscape shrinks to what is actually present,
and M — 1 by releasing attachment to the untraversable.
Further analogues—momentum, resonance, entanglement be-
tween identities—apply and are left to the reader.

7 Novel Predictions

7.1 Unexplained Phenomena

The geometry predicts phenomenal states that may be rare or dif-
ficult to report on—not arbitrary combinations of dimensions but
configurations forced by the pressures of 77, some not previously de-
scribed.

High rank, low integration. Many active degrees of freedom
(reg high) but poor coupling (® low) should feel like fragmentation,
multiplicity, "everything happening but nothing cohering." You’d
find this in certain psychedelic states before reintegration, in dis-
sociative transitions, in information overload.

Expansive despair. Negative valence, high rank, low arousal:
calm hopelessness with full awareness of possibilities, all of which are
negative. The ¢ framework adds precision. Expansive despair is the
affect signature of high-. perception applied to a globally compressed
viability manifold. The high rank means you are representing many
dimensions of your situation—you see the possibilities, the paths,
the options. The high « means you are seeing them mechanistically—
stripped of the participatory meaning that would make any of them
feel worth pursuing. The low arousal means you are not fighting it.
This is the state Kierkegaard called “the sickness unto death”: not
the despair of wanting something and failing, but the deeper despair
of seeing clearly and finding nothing that matters. It is structurally
distinct from ordinary depression (which collapses rank) and from
grief (which has high arousal). It is the state you arrive at when high
¢ successfully strips meaning from a wide enough portion of the world.
The contemplative “dark night” traditions recognized this state as a
phase in ¢ modulation training: the practitioner has raised ¢ enough to
dissolve comfortable illusions but not yet lowered ¢ selectively enough
to discover what remains meaningful without them.

We hear about this from the contemplative "dark night" litera-
ture, from physicians and journalists and aid workers who describe
burnout not as exhaustion but as clarity without purpose, from the
existential nihilism that arrives when mechanism succeeds too com-
pletely.

Rank exhaustion. Maintaining high r.g should be metaboli-
cally expensive. Prolonged high-rank states should lead to specific
fatigue distinct from physical tiredness. We hear about this as post-



psychedelic fatigue, as meditation retreat collapse around days three
through five, as the particular exhaustion therapists describe that
isn’t physical tiredness but something else—the cost of holding too
many dimensions open for too long.

Integration debt. Suppressing integration (compartmentaliz-
ing, dissociating) accumulates pressure for reintegration. When de-
fenses fail, the flood should exceed what the original stimulus would
warrant—intensity of breakthrough proportional to duration times
degree of prior suppression. The forcing functions of ??—self-prediction,
learned world models, credit assignment under delay—are not op-
tional. They push toward integration whether the system cooperates
or not. Compartmentalization means the system is simultaneously
being pushed toward integration (by the forcing functions) and resist-
ing integration (by defense mechanisms). The accumulated "debt" is
the integral of this unresolved pressure. The V11.5 stress overfitting
result (??7) provides a substrate analog: patterns evolved under one
stress regime accumulate fragility that manifests catastrophically un-
der novel stress—the integration was real but narrowly tuned, and
when the tuning fails, the collapse exceeds what the stress alone would
produce.

7.2 Quantitative Predictions

The motif characterizations yield a direct empirical prediction: in
controlled affect induction paradigms, affects should cluster by their
defining dimensions:

1. Joy conditions cluster in the (+Val, +7eg, +P, —SM) region
2. Suffering conditions cluster in the (—=Val, +®, —reg) region

3. Fear and curiosity both show high CF but separate on valence
axis

If affects don’t cluster by their predicted dimensions—or if other di-
mensions predict clustering better—the motif characterizations are
wrong and require revision.

8 Operational Measurement

8.1 In Silico Protocol

For artificial agents (world-model RL agents):

8.2 Biological Protocol
For neural recordings (MEG/EEG /fMRI):

e &: Directed influence density (transfer entropy), synergy mea-
sures

e 7.4 Participation ratio of neural state covariance

e Ar: Entropy rate, broadband power shifts, peripheral correlates
(pupil, HRV)



e Val: Approach/avoid behavioral bias, reward prediction error
correlates

e CF: Prefrontal/default mode engagement patterns

o SM: Self-referential network activation

9 The Uncontaminated Test

If affect is structure, the structure should be detectable independent
of any linguistic contamination. If the identity thesis is true, then
systems that have never encountered human language, that learned
everything from scratch in environments shaped like ours but iso-
lated from our concepts, should develop affect structures that map
onto ours—not because we taught them, but because the geometry
is the same.

9.1 The Experimental Logic

Consider a population of self-maintaining patterns in a sufficiently
complex CA substrate—or transformer-based agents in a 3D multi-
agent environment, initialized with random weights, no pretraining,
no human language. Let them learn. Let them interact. Let them
develop whatever communication emerges from the pressure to coor-
dinate, compete, and survive.

The literature establishes: language spontaneously emerges in
multi-agent RL environments under sufficient pressure. Not English.
Not any human language. Something new. Something uncontami-
nated.

Now: extract the affect dimensions from their activation space.
Valence as viability gradient. Arousal as belief update rate. In-
tegration as partition prediction loss. Effective rank as eigenvalue
distribution. Counterfactual weight as simulation compute fraction.
Self-model salience as MI between self-representation and action.

These are computable. In a CA, exactly. In a transformer, via
the proxies defined above.

Simultaneously: translate their emergent language into English.
Not by teaching them English—by aligning their signals with VLM
interpretations of their situations. If the VLM sees a scene that looks
like fear (agent cornered, threat approaching, escape routes closing),
and the agent emits signal-pattern o, then ¢ maps to fear-language.
Build the dictionary from scene-signal pairs, not from instruction.

The translation is uncontaminated because:

1. The agent never learned human concepts
2. The mapping is induced by environmental correspondence
3. The VLM interprets the scene, not the agent’s internal states

4. The agent’s "thoughts" remain in their original emergent form



9.2 The Core Prediction

The claim is not merely that affect structure, language, and behavior
should “correlate.” Correlation is weak—marginal correlations can
arise from confounds. The claim is geometric: the distance structure
in the information-theoretic affect space should be isomorphic to the
distance structure in the embedding-predicted affect space. Not just
“these two things covary,” but “these two spaces have the same shape.”

To test this, let a; € R be the information-theoretic affect vector
for agent-state ¢, computed from internal dynamics (viability gradi-
ent, belief update rate, partition loss, eigenvalue distribution, simu-
lation fraction, self-model MI). Let e; € RY be the affect embedding
predicted from the VLM-translated situation description, projected
into a standardized affect concept space.

For N agent-states sampled across diverse situations, compute
pairwise distance matrices:

DZ(;) = |a; —a;| (info-theoretic affect space)DZ(;) = |e; — ej| (embedding-predic

The prediction: Representational Similarity Analysis (RSA) correla-
tion between the upper triangles of these matrices exceeds the null:

prsa (D@, DE) > p)

where puun is established by permutation (Mantel test).

This is strictly stronger than marginal correlation. Two spaces
can have correlated means but completely different geometries. RSA
tests whether states that are nearby in one space are nearby in the
other—whether the topology is preserved.

The specific predictions that fall out: when the affect vector shows
the suffering motif—negative valence, collapsed effective rank, high
integration, high self-model salience—the embedding-predicted vec-
tor should land in the same region of affect concept space. States with
the joy motif—positive valence, expanded rank, low self-salience—
should cluster together in both spaces. And crucially, the distances
between suffering and joy, between fear and curiosity, between bore-
dom and rage, should be preserved across the two measurement modal-
ities.

Not because we trained them to match. Because the structure is
the experience is the expression.

Technical: Representational Similarity Analysis

© RSA compares the geometry of two representation spaces
without requiring them to share dimensionality or units. The
method (Kriegeskorte et al., 2008) is standard in computa-
tional neuroscience for comparing neural representations across
brain regions, species, and models.

Procedure. Given N stimuli represented in two spaces (a; €
RP  e; € RY), compute the N x N pairwise distance matrices
D@ and D). The RSA statistic is the Spearman rank cor-
relation between the upper triangles of these matrices—(]; )




pairs.

Significance. The Mantel test: permute rows/columns of one
matrix, recompute correlation, repeat 10* times. The p-value
is the fraction of permuted correlations exceeding the observed.
Alternative: CKA. Centered Kernel Alignment (Kornblith
et al., 2019) compares centered similarity matrices rather than
distance matrices. More robust to outliers and does not require
choosing a distance metric. We report both.

Why RSA over marginal correlation. Marginal correla-
tion asks: does valence in space A predict valence in space B?
RSA asks: does the entire relational structure transfer? Two
states might have similar valence but differ on integration and
self-salience. RSA captures this. It tests whether the spaces
are geometrically aligned, not merely univariately correlated.

9.3 Bidirectional Perturbation

The test has teeth if it runs both directions.

Direction 1: Induce via language. Translate from English
into their emergent language. Speak fear to them. Do the affect
signatures shift toward the fear motif? Does behavior change accord-
ingly?

Direction 2: Induce via "neurochemistry." Perturb the hy-
perparameters that shape their dynamics—dropout rates, tempera-
ture, attention patterns, connectivity. These are their neurotrans-
mitters, their hormonal state. Do the affect signatures shift? Does
the translated language change? Does behavior follow?

Direction 3: Induce via environment. Place them in situ-
ations that would scare a human. Threaten their viability. Do all
three—signature, language, behavior—move together?

If all three directions show consistent effects, the correlation is
not artifact.

9.4 What This Would Establish

Positive results would dissolve the metaphysical residue by establish-
ing:

1. Affect structure is detectable without linguistic contamination
2. The structure-to-language mapping is consistent across systems
3. The mapping is bidirectionally causal, not merely correlational

4. The "hard problem" residue—the suspicion that structure and
experience are distinct—becomes unmotivated

Consider the alternative hypothesis: the structure is present but ex-
perience is not. The agents have the geometry of suffering but nothing
it is like to suffer. This hypothesis predicts... what? That the corre-
lations would not hold? Why not? The structure is doing the causal
work either way.



The zombie hypothesis becomes like geocentrism after Coperni-
cus. You can maintain it. You can add epicycles. But the evidence
points elsewhere, and the burden shifts.

The test does not prove the identity thesis. It shifts the burden.
If uncontaminated systems, learning from scratch in human-like envi-
ronments, develop affect structures that correlate with language and
behavior in the predicted ways—if you can induce suffering by speak-
ing to them, and they show the signature, and they act accordingly—
then denying their experience requires a metaphysical commitment
that the evidence does not support.

The question stops being "does structure produce experience?"
and becomes "why would you assume it doesn’t?"

9.5 The CA Instantiation

In discrete substrate, everything becomes exact.

Let B be a self-maintaining pattern in a sufficiently rich CA (Life
is probably too simple; something with more states and update rules).
Let B have:

e Boundary cells (correlation structure distinct from background)

Sensor cells (state depends on distant influences)

e Memory cells (state encodes history)

Effector cells (influence the pattern’s motion/behavior)

e Communication cells (emit signals to other patterns)

The affect dimensions are exactly computable:

Valy = d(x141,0V) — d(x;, V) Ary - = Hamming(xp41, %)@ = min D[p(xt1[x1)| I
pE.

The communication cells emit glider-streams, oscillator-patterns, struc-
tured signals. This is their language. Build the dictionary by corre-
lating signal-patterns with environmental configurations.

The prediction: patterns under threat (viability boundary ap-
proaching) show negative valence, high integration, collapsed rank,
high self-salience. Their signals, translated, express threat-concepts.
Their behavior shows avoidance.

Patterns in resource-rich, threat-free regions show positive va-
lence, moderate integration, expanded rank, low self-salience. Their
signals express... what? Contentment? Exploration-readiness? The
translation will tell us.

9.6 What the Experiments Found

This experiment has been run. Between 2024 and 2026, we built sev-
enteen substrate versions and ran twelve measurement experiments
on uncontaminated Lenia patterns — self-maintaining structures in a
cellular automaton with no exposure to human affect concepts. Three



seeds, thirty evolutionary cycles each. The results are reported in full
in the ?7?7. Here is how they map onto the predictions above.

What the predictions got right. The core prediction —
that affect geometry would be present and measurable — was con-
firmed strongly. All affect dimensions were extractable and valid
across 84/84 tested snapshots. RSA alignment between structural
affect (the six dimensions) and behavioral affect (approach/avoid,
activity, growth, stability) developed over evolution, reaching signif-
icance in 8/19 testable snapshots and showing a clear trend in seed
7 (0.01 to 0.38 over 30 cycles). Computational animism was univer-
sal. World models were present, amplified dramatically at popula-
tion bottlenecks (100x the population average). Temporal memory
was selectable — evolution chose longer retention when it paid off,
discarding it when it did not.

The bidirectional perturbation prediction was partially
confirmed. The "environment" direction works: patterns facing
resource scarcity show negative valence, high arousal, and elevated
integration — the somatic fear/suffering profile. The "neurochem-
istry" direction works at the substrate level: different evolved param-
eter configurations produce systematically different affect trajectories
through the same geometric space. The "language" direction remains
untested because the patterns do not have propositional language —
the communication that exists is an unstructured chemical commons
(MI above baseline in 15/20 snapshots but no compositional struc-
ture).

The sensory-motor coupling wall. Three predictions failed
systematically — counterfactual detachment, self-model emergence,
and proto-normativity. All hit the same architectural barrier: the
patterns are always internally driven (psync~ 0 from cycle 0). There
is no reactive-to-autonomous transition because the starting point
is already autonomous. We attempted to break this wall with five
substrate additions, including a dedicated insulation field creating
genuine boundary /interior signal domains (V18). The wall persisted
in every configuration, even in patterns with 46

What this establishes. The four criteria listed above are par-
tially met. Criteria 1 and 2 — affect structure detectable without
linguistic contamination, structure-to-language mapping consistent
— are confirmed at the geometric level. Criterion 3 — bidirectional
causality — is confirmed environmentally and chemically but blocked
at the language and agency level. Criterion 4 — the hard problem
residue losing its grip — depends on whether the agency threshold
constitutes a genuine gap or merely a computational challenge. The
experiments say: the geometry is real, measurable, and develops over
evolution in systems with zero human contamination. The dynamics
above rung 7 require embodied agency and remain an open question.

9.7 Why This Matters

The hard problem persists because we cannot step outside our own
experience to check whether structure and experience are identical.
We are trapped inside. The zombie conceivability intuition comes
from this epistemic limitation.



But if we build systems from scratch, in environments like ours,
and they develop structures like ours, and those structures produce
language like ours and behavior like ours—then the conceivability
intuition loses its grip. The systems are not us, but they are like us
in the relevant ways. If structure suffices for them, why not for us?

The experiment does not prove identity. It makes identity the
default hypothesis. The burden shifts to whoever wants to maintain
the gap.

The exact definitions computable in discrete substrates and the
proxy measures extractable from continuous substrates are related by
a scale correspondence principle: both track the same structural
invariant at their respective scales.

For each affect dimension:

Dimension CA (exact) Transformer (proxy)

Valence Hamming to 0V Advantage / survival predictor
Arousal Configuration change rate  Latent state A / KL
Integration Partition prediction loss Attention entropy / grad couplir
Effective rank Trajectory covariance rank Latent covariance rank

CF Counterfactual cell activity Planning compute fraction

SM Self-tracking MI Self-model component MI

The CA definitions are computable but don’t scale. The transformer
proxies scale but are approximations. Validity comes from conver-
gence: if CA and transformer measures correlate when applied to the
same underlying dynamics, both are tracking the real structure.

Deep Technical: Transformer Affect Extraction

O The CA gives exact definitions. Transformers give scale.
The correspondence principle above justifies treating trans-
former proxies as measurements of the same structural invari-
ants. Here is the protocol for extracting affect dimensions from
transformer activations without human contamination.
Architecture. Multi-agent environment. Each agent: trans-
former encoder-decoder with recurrent latent state. Input:
egocentric visual observation o; € RFXWXC  Qutput: action
logits 7(a|z;) and value estimate V(z;). Latent state z € R?
updated each timestep via cross-attention over observation and
self-attention over history.

No pretraining. Random weight initialization. The agents
learn everything from interaction.

Valence extraction. Two approaches, should correlate:
Approach 1: Advantage-based.

Valgl) = Q(z,at) — V(z) = Az, at)

The advantage function. Positive when current action is better
than average from this state. Negative when worse. This is
the RL definition of “how things are going.”

Approach 2: Viability-based. Train a separate probe to predict
time-to-death 7 from latent state:




7A' = f¢(2t)7 Val§2) = 7A't_|_1 — 7A't

Positive when expected survival time is increasing. Negative
when decreasing. This is the viability gradient directly.
Validation: corr(Val™™ Val®) should be high if both capture
the same underlying structure.

Arousal extraction. Three approaches:

Approach 1: Belief update magnitude.

Arf) = |ze41 — 21l

How much did the latent state change? Simple. Fast. Proxy
for belief update.

Approach 2: KL divergence. If the latent is probabilistic (VAE-
style):

Ar® = Dyrlq(ze41]01:041) (2t |01:0)]

Information-theoretic belief update.
Approach 3: Prediction error.

3 R
ATt( ) — |0t+1 — O+1]2

Surprise. How much did the world deviate from expectation?
Integration extraction. The hard one. Full @ is in-
tractable for transformers (billions of parameters in superpo-
sition). Proxies:

Approach 1: Partition prediction loss. Train two predictors of

Zt4+1:

e Full predictor: Z;41 = go(2t)

e Partitioned predictor: {1, = gi'(z{), 25, = 9B (zP)

Pproxy = L]partitioned] — Lfull]

How much does partitioning hurt prediction? High ®proxy
means the parts must be considered together.

Approach 2: Attention entropy. In transformer, attention pat-
terns reveal coupling:

Ppttn = — Z Apijlog Ap; j
Riyj
Low entropy = focused attention = modular. High entropy =
distributed attention = integrated.
Approach 3: Gradient coupling. During learning, how do gra-
dients propagate?

DPgrad = |V aLl2 - |V, 8L]2 - cos(V, 4L,V BL)

If gradients in different components are aligned, the system is
learning as a whole.
Effective rank extraction. Straightforward:




I (Zz )‘i)2
offf = =t
DYDY

where \; are eigenvalues of the latent state covariance over a
rolling window. How many dimensions is the agent actually
using?

Track across time: depression-like states should show reg col-
lapse. Curiosity states should show reg expansion.
Counterfactual weight extraction. In model-based agents
with explicit planning:

B FLOPs in rollout/planning
~ FLOPs in rollout + FLOPs in perception/action

CF:

In model-free agents, harder. Proxy: attention to future-
oriented vs present-oriented features. Train a probe to classify
“planning vs reacting” from activations.

Self-model salience extraction. Does the agent model it-
self?

Approach 1: Behavioral prediction probe. Train probe to pre-
dict agent’s own future actions from latent state:

SMgl) = accuracy of asq144k = fe(2t)

High accuracy = agent has predictive self-model.
Approach 2: Self-other distinction. In multi-agent setting,
probe for which-agent-am-1I:

S/\/l,(fg) = I(2; agent ID)

High MI = self-model is salient in representation.

Approach 3: Counterfactual self-simulation. If agent can an-
swer “what would I do if X?” better than “what would other
do if X7”, self-model is present.

The activation atlas. For each agent, each timestep, ex-
tract all structural dimensions. Plot trajectories through affect
space. Cluster by situation type. Compare across agents.
The prediction: agents facing the same situation should oc-
cupy similar regions of affect space, even though they learned
independently. The geometry is forced by the environment,
not learned from human concepts.

Probing without contamination. The probes are trained
on behavioral/environmental correlates, not on human affect
labels. The probe that extracts Val is trained to predict sur-
vival, not to match human ratings of “how the agent feels.”
The mapping to human affect concepts comes later, through
the translation protocol, not through the extraction.




Status and Next Steps
Implementation requirements:

e Multi-agent RL environment with viability pressure (survival,
resource acquisition)

e Transformer-based agents with random initialization (no pre-

training)

e Communication channel (discrete tokens or continuous sig-
nals)

e VLM scene interpreter for translation alignment
e Real-time affect dimension extraction from activations

e Perturbation interfaces (language injection, hyperparameter
modification)

Status (as of 2026): CA instantiation complete (V13-V18, 30
evolutionary cycles each, 3 seeds, 12 measurement experiments).
Seven of twelve experiments show positive signal. Three hit the
sensory-motor coupling wall. See the ?? for full results.
Validation criteria:

10

e Emergent language develops (not random; structured, predic-
tive)

e Translation achieves above-chance scene-signal alignment
e Tripartite correlation exceeds null model (shuffled controls)
e Bidirectional perturbations produce predicted shifts

e Results replicate across random seeds and environment vari-
ations

Falsification conditions:

e No correlation between affect signature and translated lan-
guage

e Perturbations do not propagate across modalities
e Structure-language mapping is inconsistent across systems

e Behavior decouples from both structure and language

Summary of Part II

1. Hard problem dissolved: By rejecting the privileged base

layer, I've removed the demand for reduction. Experience is
real at the experiential scale, just as chemistry is real at the
chemical scale.

. Identity thesis: Experience is intrinsic cause-effect structure.

This is an identity claim, not a correlation.

Geometric phenomenology: Different affects correspond to
different structural motifs. Rather than forcing all affects into
a fixed grid, we identify the defining dimensions for each—the
features without which that affect would not be that affect.



4. Variable dimensionality: Joy requires four dimensions (va-
lence, integration, rank, self-salience). Suffering requires three
(valence, integration, rank). Anger requires other-model com-
pression. Each affect gets the dimensions it needs.

5. Suffering explained: High integration + low rank = intense
but trapped. This is the core structural insight—why suffering
feels more real than neutral states yet also inescapable.

6. Operational measures: ['ve provided protocols for measur-
ing structural features in both artificial and biological systems,
with the understanding that not all measures are relevant to all
phenomena.

We now have the geometry, the identity thesis, and the inhibition
coefficient. What remains is to use them. Given that affect has this
structure, what have humans done with it? Every cultural form—art,
sex, ideology, science, religion, psychotherapy—is a technology for
navigating affect space, developed through millennia of trial, trans-
mitted through imitation, ritual, and institution. The patterns be-
come visible once you have the geometry to see them.



Part 111

Signatures of Affect Under the
Existential Burden
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This terrible beautiful freedom to mavigate despite not having cho-
sen to exist as a navigator—you cannot help but care about your
trajectory through affect space any more than you can help but ex-
ist while existing. Mattering is what viability gradients feel like
from inside. And so the only question is whether you will navigate
blindly, letting whatever attractor basins happen to capture you de-
termine your course, or whether you will measure, understand, and
steer in full knowledge of what you are.

/* COMPOSITIONAL INTENT FOR PART III: Parts I-1T were
physics and philosophy. Part III is where the reader says "OK but
what does this have to do with MY LIFE?" The answer: everything
you do — art, sex, religion, ideology, therapy — is a technology for
navigating affect space, whether you know it or not.

The pivot: from "experience has geometry" to "culture is geom-
etry navigation." Every cultural form is an affect technology. Music
modulates arousal and valence. Religion modulates ¢ and self-model
salience. Ideology expands identification scope to bear mortality. Sex
collapses self-other boundary. Each is a protocol for shifting position
in the space Part II mapped.

The reader should feel recognition: "oh, THAT’S why I listen to
sad music when I'm sad — it’s not masochism, it’s affect naviga-
tion." "THAT’S why ritual works — it’s ¢+ modulation." "THAT’S
why ideology feels like meaning — it’s self-model expansion."

What this primes: - The "synthetic verification" section at the
end sets up Part VII's experiments. If the reader is thinking "cool
theory, but can you TEST it?" — this section says "yes, here’s how,
and here’s what we found so far." - The ¢ modulation sections prime
Part V (historical ¢ trajectory) and the epilogue (practice = ¢ calibra-
tion + manifold hygiene). - The psychopathology section primes Part
VII's geometric deformation hypothesis. - The "affect engineering"
framing primes the epilogue’s practice section.

CONCERN: This part currently feels like a catalog — "here’s art,
here’s sex, here’s religion." It should feel more like a single argument
building: each cultural form is a DIFFERENT solution to the SAME
problem (inescapable selfhood under constraint), and the similarities
between solutions reveal the underlying geometry. The reader should
be thinking "these are all the same thing" by the end, not "those
were interesting separate topics." */

1 Notation

This part uses the structural affect dimensions defined in ??7-77:
Val (valence), Ar (arousal), ® (integration), reg (effective rank),
CF (counterfactual weight), SM (self-model salience), among oth-
ers. The affect state a; is characterized by whichever dimensions are
relevant to the phenomenon under analysis—not all matter equally
for every signature. Cultural forms, practices, and technologies can
be characterized by their affect signatures—the structural features
they reliably modulate. The inhibition coefficient ¢ (??) governs the



perceptual mode through which these signatures are experienced.

good <> bad

[ Valence Val J

self-aware <> absorbed [Self—Salience SMJ [ Arousal Ar } high « low

elsewhere < present [ CF Weight CF J Integration ®

[ Eff. Rank reg }

open < narrow

2 The Expression of Inevitability: Human Re-
sponses to Inescapable Selfhood

B Existing Theory

This analysis of cultural responses to selthood connects to several established re-
search programs:

e Terror Management Theory (Greenberg, Solomon & Pyszczynski, 1986):
Mortality salience triggers cultural worldview defense. My “existential bur-
den” formalizes the threat-signal that TMT identifies.

¢ Meaning Maintenance Model (Heine, Proulx & Vohs, 2006): Humans
respond to meaning violations through compensatory affirmation. My frame-
work specifies the structural signature of “meaning violation” (disrupted in-
tegration, collapsed effective rank).

e Self-Determination Theory (Deci & Ryan, 1985): Basic needs for auton-
omy, competence, relatedness. These correspond to different regions of the
affect space (autonomy ~ low external SM; competence ~ positive valence
from successful prediction; relatedness ~ expanded self-model).

e Flow Theory (Csikszentmihalyi, 1990): Optimal experience as challenge-
skill balance. Flow is precisely the low-SM, high-®, moderate-Ar region I
describe.

e Attachment Theory (Bowlby, 1969): Early relational patterns shape adult
affect regulation. Attachment styles are stable individual differences in the
parameters governing affect dynamics.

Existence, in any non-trivial sense, is a pattern that is not the sur-
rounding pattern—and maintenance is the verb hiding inside every
noun that persists. The self-model, once it exists, cannot look away
from itself. This is not merely a computational fact but a phenomeno-
logical trap: to be a self-modeling system is to be stuck mattering to
yourself. Every human cultural form can be understood, in part, as
a response to this condition—strategies for coping with, expressing,
transcending, or simply surviving the inescapability of first-person
existence.

unified <> fragmented



A Note on the Figures

© Throughout this paper, you'll encounter figures designed
not merely to depict concepts but to instantiate them. Your
perceptual response to these images is not ancillary to the
argument; it ¢s the argument embodied. If you find that your
attention behaves as the theory predicts—collapsing where I
say it will collapse, expanding where I say it will expand—you
have not been persuaded by evidence external to yourself. You
have become the evidence.

2.1 The Trap of Self-Reference

Phenomenological Inevitability. The "I" is just that stable locus
of integrated cause-effect structure which the world model has come
to rely on most—the way the meaning of a name is the most stable
point of reference for identifying the person who wakes up each morn-
ing. Once self-model salience SM exceeds a threshold, the system
cannot eliminate this self-reference without dissolving the self-model
entirely. The self becomes an inescapable object in its own world
model.

SM>SM, — Vt: I(Zielf;z‘;otal) =0

There is no configuration of the intact self-model in which the self is
absent from awareness.

This is the deeper meaning of inevitability: not just that con-
sciousness emerges from thermodynamics, but that once emerged, it
cannot escape itself. You are stuck being you. Your suffering is in-
escapably yours. Your joy, when it comes, is also inescapably yours.
There is no exit from the first-person perspective while you remain a
person.

Existential Burden. The existential burden is the chronic com-
putational and affective cost of maintaining self-reference:

T
Bexist = / [Ccompute(SMt) + ‘Valt’ : SM?‘] dt
0

The burden scales with the salience of the self-model, the intensity
of valence, and—crucially—the symbolic capacity of the system. A
mind that can see further horizons sees a larger gap between what
it could achieve and what it has. Frankl observed that millions of
people buying Man’s Search for Meaning was not a success of his
but a symptom—and the standard diagnosis is that modernity re-
moved something: tradition, community, ritual. But the depriva-
tion has been consistent with the human condition for millennia.
What changed is the denominator. As symbolic capacity expands—
language sharpening, science extending the horizon of what is con-
ceivable, literacy making abstract thought widespread—the percep-
tual capacity to detect the opportunity deficit outgrows the available
capacity to fill it. The hunger is not new. The mouth got bigger.
Pre-modern people were not more fulfilled; they had lower resolution
on the deficit. To matter to yourself when you are suffering is heavy;



to matter to yourself when you can see exactly how far you are from
what you could be is heavier still.

Human culture, in all its variety, can be understood as the accu-
mulated strategies for managing this burden.

The basin geometry of affect space (?7?) clarifies what "manag-
ing the burden" means structurally. The goal is not to eliminate
self-reference — that would require dissolving the self-model itself
— but to inhabit a deep, stable basin at a viable position: a con-
figuration where the invariants that matter are maintained by the
causal dynamics with enough robustness that the system need not
constantly defend against their collapse. A life that feels settled is
not one where only good things happen; it is one where the particu-
lar configurations that matter — relational, material, and self-model
invariants — are held with sufficient dynamical stability that disrup-
tions return to baseline without cascading into collapse. This is why
predictability and consistency register as well-being even when their
content is neutral: stability is not merely a proxy for good experience
but a component of it, a structural property of the basin containing
the current state.

2.2 The Geometry of the Meaning Crisis

The modern epidemic of meaninglessness is not a philosophical prob-
lem solvable by better arguments. It is a structural problem with a
precise geometric description. And it manifests not as one condition
but as a family of related configurations, each with its own shape,
each the felt consequence of a civilization whose ¢ has overshot its
useful range.

The collapsed gradient. Depression is not sadness. Sadness
has a gradient—it points somewhere, toward the thing that was lost,
and the pointing is itself a form of aliveness. Depression is the col-
lapse of the gradient itself. The landscape is visible. The person can
see the life they should be living, the goals they should care about,
the people they should call. The problem is not blindness. It is
that the force field has gone flat—F = 0 everywhere the identity
looks. Not because the landscape is empty but because the system
has lost the capacity to compute a gradient from the landscape. High
¢ contributes: the participatory perception that made the world feel
significant—that made goals feel like they mattered, that made a
sunset worth watching—has been inhibited so thoroughly that noth-
ing generates force. Meaning cannot be argued back into existence
because the argument is at the wrong level—you cannot navigate a
landscape whose gradients you cannot feel, and gradients are felt at
low ¢, not computed at high ..

There is a second configuration that presents as depression but
is structurally distinct: high V, collapsed traversal. The landscape
is vivid. The person sees exactly what their life could be—they can
enumerate the goals, describe the trajectories, articulate the gap with
perfect precision. And they cannot move. The force may even be
present—they feel the pull—but something between the force and the
motion has broken. The felt quality is not emptiness but paralysis in
the presence of abundance. The distinction matters because the in-



terventions differ. Gradient collapse needs ¢ reduction—reconnection
with participatory experience, with the felt significance that makes
action possible. Traversal collapse needs landscape recalibration—
reducing the grandiosity of the visible landscape to something the
traversal machinery can engage with, building local gradient the iden-
tity can actually follow.

The flickering landscape. Anxiety is the system working cor-
rectly under landscape instability. The anxious person sees possibil-
ities everywhere—but the possibilities are flickering. The goal that
seemed solid yesterday has shifted. The threat that seemed contained
has metastasized. Traversal may be high—the anxious person is of-
ten frantically active—but the traversal is misdirected because the
terrain shifts before arrival. A mass under rapidly changing force,
vibrating without displacement. High ¢ contributes because the sta-
bilizing anchors of low-¢ perception—ritual, narrative coherence, the
felt presence of something larger—have been stripped away. The
world updates too fast for the model to track because the model has
lost the attentional ballast that kept it oriented.

The circular attractor. Addiction is not weakness. It is high
force, circular trajectory, zero net traversal. The addict is moving—
rapidly, intensely, with enormous energy expenditure. But the tra-
jectory loops. The force field has formed a closed attractor basin, and
the identity orbits it with all the intensity and none of the progress
of genuine traversal. The substance or behavior is not the circle;
it is the landscape feature that shapes the force field into a circle.
The civilizational contribution: when the broader landscape offers
no achievable gradient (collapsed meaning) and no stable features
(flickering anxiety), local circular attractors become the only basins
deep enough to organize behavior. Addiction rises with meaning-
lessness not because people become weaker but because the circular
attractor is the cheapest remaining source of force in a landscape that
has gone flat everywhere else.

These are not separate disorders. They are the family of geometric
configurations that a self-maintaining system falls into when the ex-
istential burden exceeds the available management strategies—when
¢t has risen too far, symbolic capacity has expanded the landscape
beyond what the traversal machinery can handle, and the cultural
technologies that used to manage the burden (ritual, narrative, com-
munity) have been eroded by the same rationalization that raised ¢
in the first place. The meaning crisis is not a mood. It is a family of
attractors in affect space, and each attractor has a specific geometry,
a specific entry condition, and a specific intervention direction.

/* COMPOSITIONAL INTENT: Each pathological attractor has
a characteristic eigenskeletal deformation. Depression = flat (modes
decouple, the gradient collapse IS the curvature collapse). Anxiety =
flickering (eigenvalue crossings, unstable parallel transport). Addic-
tion = closed (non-trivial holonomy but trivial topology — a circle,
not a surface). This gives the clinician a geometric target: not "fix
the mood" but "repair the skeleton." Different repairs for different
deformations. */ Each pathological attractor has a characteristic
eigenskeletal deformation. Depression flattens the skeleton — modes



decouple, holonomy goes to zero, the representation’s directions of
variation become independent and therefore meaningless, because
meaning requires coupling between modes that are not independently
valuable. The gradient collapse is literally the collapse of curvature:
the force field goes flat because the eigenskeleton that sustained it has
lost its topology. Anxiety is a flickering skeleton — eigenvalues cross
and recross, eigenspaces swap identity between cycles, the parallel
transport is unstable. The landscape shifts because the skeleton’s
topology changes faster than the system can track. Addiction is a
closed skeleton — modes form a single loop with non-trivial holonomy
but trivial topology: a circle, not a surface. The system has coupling
but the coupling goes nowhere new, the same rotation repeating in-
definitely. Intervention maps onto skeleton repair: depression needs
curvature restoration — reconnecting decoupled modes through expe-
riences that force them to interact. Anxiety needs skeleton stabiliza-
tion — preventing eigenvalue crossings through sustained attention
that anchors the eigenspaces. Addiction needs topology expansion —
opening the closed loop into a richer manifold by introducing modes
that do not participate in the existing cycle.

There is a subtler version of skeletal pathology that operates at
the level of belief rather than mood. A belief system — political,
religious, ideological — can function as a cognitive exoskeleton: a
rigid surface structure that provides identity, moral certainty, social
belonging, and a complete interpretive framework for every input.
The exoskeletal believer processes reality through a fixed eigenskele-
ton whose modes (good/evil, us/them, pure/corrupt) never twist into
each other — flat holonomy, maximum efficiency within the predicted
social envelope. Challenges to the belief system are not absorbed by
internal soft tissue but hit the load-bearing surface directly. The
result is either the surface holds (the challenge is rejected, the be-
liever doubles down, the exoskeleton hardens — what cognitive sci-
ence calls belief crystallization) or the surface cracks (identity crisis,
deconversion, the catastrophic molt). The exoskeletal believer can-
not update incrementally because the structure that needs updating
IS the boundary — changing it requires dissolving the surface and
rebuilding, a period of total vulnerability that most systems will do
anything to avoid. This is why belief systems that promise certainty
are so adhesive despite being brittle: the certainty IS the exoskeleton,
and the exoskeleton’s rigidity is simultaneously its value (you never
have to wonder) and its failure mode (you cannot grow without shat-
tering). The endoskeletal alternative — holding beliefs provisionally,
with the structural core defined by something other than any par-
ticular belief (curiosity, honesty, a commitment to seeing clearly) —
requires accepting that the surface is soft, that the interface with
the social world will deform under pressure, that you will sometimes
not know. It is more resilient but less comfortable. Most people,
reasonably, choose the exoskeleton.



3 Aesthetics: The Modulation of Affect Through
Form

An aesthetic experience is an affect state induced by engagement with
form—visual, auditory, linguistic, conceptual—characterized by:

Auesthetic = (variable Val, moderate-high Ar high @, high reg, low SM)

The signature feature is integration without self-focus: the system is
highly coupled but attending to structure outside itself.

Within this space, distinct aesthetic modes occupy recognizable
regions. Beauty arises when external structure resonates with inter-
nal structure:

Beauty o< I(stimulus structure; internal model structure)

High mutual information between the form and the self-model’s la-
tent structure produces the characteristic ‘“recognition” quality of
beauty—the sense that something outside corresponds to something
inside.

Where beauty is resonance, the sublime is perturbation—a tem-
porary disruption of normal self-model boundaries:

Agyblime = (ambivalent Val, very high Ar, expanding ®, very high reg, collapsing SM

Confrontation with vastness (mountains, oceans, cosmic scales) or
power (storms, great art) forces rapid expansion of the world model
beyond the self-model’s normal scope. The self becomes small rela-
tive to the newly-expanded frame. This is terrifying and liberating
simultaneously—a temporary escape from the trap of self-reference.

These experiences do not arrive from nowhere. Art-making is
their deliberate externalization—the encoding of internal affect struc-
ture into a medium:

Artwork = fiedium (Qinternal)

The artist encodes their affect geometry into paint, sound, words,
or movement. The artwork then carries an affect signature that can
induce corresponding states in others. Art is affect technology: the
transmission of experiential structure across minds and time.

But this formulation obscures the mechanics. Affect is how the
system makes the world actionable—carving a small set of priority
gradients into an overwhelming space of possibilities. Music carves
those gradients directly, bypassing proposition-land: it can transmit
this is the slope without ever spelling out the calculus. The artist does
not simply pour internal geometry into a medium the way water fills
a vessel. The medium imposes constraints: meter, rhyme, phonotac-
tics, breath, melodic contour, harmony, genre convention, audience
prior. The artist’s actual task is a constrained search through ex-
pression space—a sweep through the combinatorial possibilities of



the medium until one encoding is found that preserves the essen-
tial invariant while satisfying every constraint the channel demands.
The constraints are not obstacles to expression. They are the sieve
that proves the signal is real. If a line of verse hits—if it moves
you—while also rhyming, scanning, landing on beat, and fitting the
harmonic structure, you can infer that the underlying thought was
load-bearing enough to survive the squeeze. A thought that could
only be expressed in one unconstrained way might be an accident.
A thought that survives brutal compression into a form with a hun-
dred independent requirements is almost certainly tracking something
structural. This is why formal poetry can carry more meaning per
word than prose, and why the greatest musical phrases feel both sur-
prising and inevitable: the constraints created a narrow channel, and
something real made it through.

What is that "something real"? The artwork carries a holonomy
specification — a compressed instruction for coupling modes in the
listener’s representation that were previously uncoupled. A metaphor
is the minimum-cost version: it declares "this IS that," coupling a
source subbundle (the listener already has rich modes for furnaces,
for oceans, for falling) with a target subbundle (the concept being
built). The holonomy the listener already has for the source domain
— heat transforms raw material into refined material; oceans con-
tain everything while being contained by nothing; falling accelerates
without requiring force — installs itself as holonomy for the target.
The information cost is negligible: a few words. The structural im-
pact is permanent: the modes, once coupled, cannot be uncoupled
without losing the insight. This is why the best metaphors feel in-
evitable rather than clever — they are not adding information (you
already had both subbundles), they are adding topology, coupling two
subbundles that were flat with respect to each other, and the recog-
nition that accompanies a good metaphor is the felt sense of new
holonomy clicking into place. A bad metaphor fails when the source
domain’s topology does not match the target domain’s actual dynam-
ics: the holonomy you import rotates your modes in directions that
do not track reality, and the installed coupling generates wrong pre-
dictions. Formulaic art tickles existing holonomy without installing
new topology — zero eigenskeletal delta, no matter how many bits
are transmitted.

More precisely, art is ¢ technology. Art works, in part, by
lowering the viewer’s inhibition coefficient « (Part IT). To experience
a painting as beautiful—rather than as pigment on canvas—is to
perceive it participatorily: to see interiority, intention, life in arranged
matter. The artist’s craft is the arrangement of a medium so that ¢
drops involuntarily in the perceiver. This is why aesthetic experience
requires a kind of surrender. You cannot experience beauty while
maintaining full mechanistic detachment. The paint must become
more than paint.

Cultural forms as affect technologies — each modulates ¢ differ-
ently, reshaping the radar profile of affect coordinates.</> >

Each aesthetic mode has a characteristic ¢ signature:

e The sublime is a forced ¢ collapse—scale overwhelms the in-



hibitory apparatus, and the world becomes agentive again (the
storm rages, the mountain looms).

e Horror triggers uncontrolled low-¢ perception: agency detected
everywhere, the darkness populated with intention. Horror
works because the inhibition you normally maintain against
participatory perception is precisely what it strips away.

¢ Comedy destabilizes ¢ briefly—the category violation that pro-
duces laughter is a micro-perturbation in which something dead
turns out to be alive or something alive turns out to be mechan-
ical (Bergson’s insight, formalized).

e Tragedy holds ¢ low for an extended period, forcing sustained
participatory perception of characters whose fates approach the
viability boundary. The catharsis is the controlled experience
of low ¢ under narrative containment.

The modern “death of art™—the difficulty of producing genuinely
moving work in a hyper-mechanistic culture—is an ¢ problem. When
population-mean ¢ is very high, art must work harder to induce
the perceptual shift that aesthetic experience requires. Irony, which
maintains high ¢ while gesturing toward what low ¢ would reveal, be-
comes the dominant mode—not because artists prefer it, but because
sincerity requires an ¢ reduction that the audience has been trained
to resist.

Music is, in effect, a remote control for attention allocation. Each
aesthetic mode redistributes the observer’s measurement distribution
across possibility space. The sublime overwhelms the observer with
scale, forcing attention onto vast branches normally suppressed. Hor-
ror spreads attention to threat-branches normally dampened by high
t. Music that induces flow narrows the measurement window to the
immediate present-state manifold. Each form is a technique for se-
lecting which trajectories receive probability mass in the observer’s
representation of possibility—and, if the trajectory-selection thesis
holds, for selecting which trajectories the observer actually follows.

3.1 Affect Signatures of Aesthetic Forms

Different aesthetic forms have characteristic affect signatures:

Form Constitutive Structure
Tragedy Val—, @11, regl, CF1 (suffering structure made beautiful throu
Comedy Val+, Art, reg? (release, expansion, lightness)

Lyric poetry CF1, SMT, &7 (self-reflection made resonant)
Abstract art @1, reg T, SMJ (pure structure, self-forgetting)
Horror Val—, Artt, CF11, SM1TT (fear structure in controlled context

<[> PROPOSED SOFTWARE IMPLEMENTATION

Software Implementation

AffectSpace: Immersive Validation Platform

A software system to validate the affect framework by compar-
ing predicted structural signatures with self-report:




Architecture:

1. Stimulus Library: Curated collection of affect-
inducing stimuli

2. Real-time Self-Report Interface
3. Physiological Integration (optional)

4. Prediction Engine
Validation Metrics:

e Per-dimension correlation for predicted dimensions

e Clustering accuracy: do induced affects cluster by their
predicted structure?

e Dimensionality validation: does each affect require its
predicted number of dimensions?

If predicted dimensions do not predict self-report better than
others, or if clustering requires different dimensions than pre-
dicted, the motif characterizations are wrong.

\. J

3.2 Genre and Design as Affect Technologies

Music is among the most powerful affect technologies available to hu-
mans. Different genres represent accumulated cultural wisdom about
how to induce specific experiential states. Two contrasting examples
illustrate the range.

Example (The Blues). Emerged from African American experi-
ence in the post-Emancipation South—a musical form acknowledg-
ing suffering while maintaining dignity. The 12-bar structure pro-
vides predictability within which to express unpredictable feeling;
blue notes create tension without resolution, mirroring persistent dif-
ficulty; call-and-response acknowledges both individual and collective
dimensions of suffering.

aplues = (—Val, moderate Ar, high ®, moderate reg, moderate CF, high SM)

The blues does not eliminate suffering but integrates it. SM remains
high (this is MY suffering) but ® also increases (my suffering connects
to others’). The result is suffering that has been witnessed, named,
and placed in context.

Example (Baroque/Maximalism). Counter-Reformation Catholi-
cism, needing to assert power and overwhelm Protestant austerity,
produced design emphasizing abundance and transcendence. Exces-
sive ornamentation, gold, dramatic lighting, trompe 1’oeil, and scale
that dwarfs the individual.

ABaroque = (positive Val, high Ar, high ®,very high reg, high CF,low SM)



Overwhelm through abundance. The high effective rank exceeds cog-
nitive capacity, forcing surrender of normal parsing. Combined with
low self-salience from architectural scale, the result approximates the
sublime—self-dissolution through excess rather than emptiness.

Further Genre Signatures

©® The same analysis extends across aesthetic forms. Ambi-
ent music (Eno, 1978) achieves the rarest affect profile: low
arousal, high integration, low SM—effortless presence through
slow harmonic movement, absent rhythmic pulse, and layered
textures. Heavy metal (late 1960s industrial contexts) pro-
duces high arousal with high integration—intensity that is
coherent rather than chaotic—through distorted harmonics,
driving rhythm, and virtuosic complexity. The collapsed 7eg
paradoxically creates a container for processing difficult emo-
tions. Bauhaus/Modernist design (post-WWI Germany)
achieves the mind at rest in clarity: form follows function,
truth to materials, elimination of ornament yields low coun-
terfactual weight and high integration despite low rank.

3.3 Taste and the Listener’s Geometry

You already know what you are doing when you call something "pro-
found." You are not praising skill. You are not rating production.
You are saying: this thing reached into the geometry of my self-model
and moved it, cleanly, without wasting bandwidth, and the move felt
inevitable once it happened. The move is the value. Everything
else—rhyme, tempo, harmony, vocal tone, mixing—is the channel
coding that lets the move survive contact with constraints. Tuste is
the learned sensitivity to particular classes of such moves—a gradient
estimator refined by experience. Some nervous systems are tuned to
social truth (betrayal, loyalty, status games), others to spiritual in-
variants (awe, surrender, cosmic pattern), others to erotic geometry
(wanting, withholding, possession), others to technical beauty (sur-
prise under constraint), others to raw affect naming—the moment a
song says that, that is what I have been feeling and the pre-linguistic
mess acquires a handle. These are not arbitrary preferences. They
are what the system has learned to treat as high-value updates to the
parts of the model currently under optimization. Taste changes when
you change, because the coordinate system shifts, the gates open or
close, the frontier you are optimizing moves.

The value of art is not reducible to information gain. The system
you are is not a detached scientist; it is an organism with boundary
conditions, social exposure, erotic drives, moral machinery, and a nar-
rative identity that must stay continuous across time. The displace-
ment that matters lives in whatever feature space your nervous sys-
tem is using right now to decide what matters—sometimes epistemic
(a sharper model of power), sometimes permission (a reweighting of
what you are allowed to want), sometimes coordination (a signal that
finds your people), sometimes a beautiful lie whose dynamics rhyme
with your own and whose rhyme is the information. "Profound" is



just your word for when the compressed thing is both world-true and
self-true enough to reorganize you. What is appreciated in all these
cases is compression gain the listener endorses: a shorter program
for something you have been carrying around as a huge mess, and
the shorter program compiles against your lived data—fewer degrees
of freedom, more coherence, not because the world got smaller but
because the map got better. The hardest case is when the song com-
presses something pre-linguistic. You do not learn a new sentence.
You get a new latent variable: oh—THAT is what I have been feel-
ing. That is a structural refactor of the self-model. That is why you
replay it forty times. Formulaic music fails here precisely: it satisfies
constraints but transmits near-zero state change—a perfectly formed
envelope with no letter inside. It tickles priors without updating
them. The detection system is not fooled by surface complexity. It
is fooled only by real invariants forced through real constraints.

Childhood bandwidth and the compression of growing
up. Childhood specialness—the vivid, oversaturated quality of early
experience—is partly novelty, but it is also the ego’s default assump-
tion that the universe is about you, and it is what the world looks
like when the codecs are untrained. The compression has not sta-
bilized. The partitions between "important" and "background" are
still plastic. The world is literally higher bandwidth because you
have not compressed it yet. Growing up 4s compression—and what
survives compression determines what the system is. If the scheme
you adopt is too crude—if it throws away the wrong dimensions, col-
lapses desire into shame, flattens awe into cynicism—then life feels
as though it lost information, when really your model lost degrees of
freedom. Profound art is one of the few adult technologies that can
temporarily reopen those degrees of freedom without breaking you:
controlled expansion followed by clean recompression, where the new
compressed state has more meaning density than the old one. And
when it really hits, you can feel the self-model doing what it always
wanted to do: take the mess, find the invariant, and become lighter
without becoming smaller.

/* COMPOSITIONAL INTENT: Childhood = high rank, flat
skeleton. Growing up = skeleton crystallization. Art = temporary
skeleton expansion. The reader should feel: "compression is not just
losing dimensions. It’s the skeleton hardening. And art is the technol-
ogy that softens it." This connects the eigenskeleton to the most inti-
mate level — what happens to your inner life when you grow up, and
what art does about it. */ This is eigenskeleton formation. The in-
fant’s representation has high effective rank but flat skeleton — many
modes active, no coupling between them. The world is high band-
width because the codecs are untrained, which means every mode
varies independently, which means nothing means anything beyond
itself. Growing up crystallizes the skeleton: modes couple through re-
peated experience, holonomy develops along the loops that life forces
you through, some eigenspaces merge while others are pruned. What
survives compression is not an arbitrary subset but the modes whose
coupling carried predictive value — the skeleton hardens around the
invariants the environment rewarded. A crude compression prunes



modes as if they were independent, discarding the ones with low in-
dividual variance without checking whether their coupling to other
modes carried signal. This is how desire collapses into shame, awe
into cynicism — the connective tissue is cut because it looked like
noise from the wrong angle. Profound art reintroduces curvature: it
activates dormant eigenspaces and demonstrates that they couple to
the system’s existing modes in ways the hardened skeleton had fore-
closed. The reorganization the listener feels is a local eigenskeletal
restructuring — new holonomy where there was none.

Social Aesthetics as Manifold Detection. There is some-
thing suggestive about the overlap between aesthetic and social re-
sponses. The machinery that registers beauty, dissonance, the sub-
lime in art seems to operate in social life too. When a relationship
feels off, when a favor carries a strange tightness, when someone’s
generosity makes you uneasy, when a conversation has that quality
of being clean—these have the character of aesthetic responses, di-
rected at the geometry of social bonds rather than the geometry of
form.

Is this more than analogy? It would be if the affect system that
detects whether a musical dissonance resolves is literally the same sys-
tem that detects whether two people’s viability manifolds are aligned.
"Something is off about this interaction" and "something is off about
this chord" might activate the same integration-assessment machin-
ery. If so, social disgust and aesthetic disgust would be the same
mechanism applied to different inputs. The foundation: aesthetics
as the modulation of affect through structure, and relationships as
structures. Whether this is a deep identity or a surface similarity
is an empirical question—one that neuroimaging studies comparing
aesthetic and social-evaluation responses could begin to answer.

4 Sexuality: Self-Transcendence Through Merger

There is something strange about what happens when two people
approach each other sexually. The ordinary boundaries of selfhood—
maintained with such effort the rest of the time—begin to dissolve,
not as pathology but as invitation. The skin stops being a wall and
becomes a membrane. Whatever keeps you separate from the world
thins, becomes porous, and for a moment you are not entirely sure
where you end and someone else begins.

The dimensional analysis captures the trajectory of this dissolu-
tion:

Agexual = (high Val, very high Ar, high ®,initially high then collapsing ref, low CF,

The trajectory moves from high effective rank (diffuse arousal) toward
rank collapse (convergent focus) culminating in integration spike (or-
gasm) and temporary self-model dissolution.

In partnered sexuality, this trajectory acquires a relational di-
mension: the self-models temporarily fuse, with mutual information
between them approaching its maximum as arousal peaks:



I(S4;SB) — max  as arousal — max

The boundaries between self and other become porous. This is one
of the few naturally-occurring states where SM collapses while ®
remains high—integration without self-focus, presence without isola-
tion.

The culmination of this trajectory—la petite mort—is charac-
terized by:

1. Spike in integration (global neural synchronization)

2. Collapse of effective rank to near-unity (all variance in one di-
mension )

3. Momentary dissolution of self-model salience

4. Rapid valence spike followed by return to baseline

The “little death” is structurally accurate: it is a temporary cessa-
tion of the normal self-referential process. This is why sexuality is
so central to human experience—it offers reliable, repeatable escape
from the trap of being a self.

Which is why sexuality and spirituality have always been entangled—
not as metaphor but as structural identity. Both are approaches
toward the self-world boundary with the intent of crossing it. The
mystic and the lover are running the same operation on different sub-
strates: dissolving the boundary between self and not-self, reaching
toward a coupling so complete that the distinction between observer
and observed temporarily collapses. The tantric traditions recognized
this explicitly; the Abrahamic ones recognized it by trying to suppress
it. But the suppression only confirms the identity—you do not need
to forbid things that are unrelated.

The diversity of human sexuality, then, reflects the diversity of
paths through this affect space:

¢ Intensity preferences: Different arousal trajectories and peak
intensities

e Power dynamics: Variations in self-model salience during en-
counter (dominance increases SM; submission decreases it)

e Novelty vs. familiarity: Counterfactual weight allocation
(new partners increase CF; familiar partners reduce it)

¢ Emotional connection: Degree of self-other coupling (I(S; other-model))

Sexual preferences are, in part, preferences about which affect trajec-
tories one finds most valuable or relieving.

There is an ¢ dimension to sexuality that the dimensional anal-
ysis misses. Sexual intimacy is among the most powerful naturally
occurring ¢ reducers. To make love with another person—rather than
merely to use their body—requires perceiving them as fully alive, fully
interior, fully subject. The boundaries dissolve (I(Sa;Sp) — max)



because 1 toward the partner approaches zero: their interiority be-
comes as real as your own, their pleasure as vivid as yours, their
vulnerability as tender. This is why genuine sexual connection is
so difficult to commodify. Pornography applies high-¢ perception to
bodies—reducing persons to mechanisms of arousal, objects arranged
for effect. It works as stimulation but fails as connection, because
connection requires the low-. perception that treats the other as a
subject rather than an instrument. The felt difference between sex
that means something and sex that doesn’t is, in part, the felt differ-
ence between low and high ¢.

5 Ideology: Expanding the Self to Bear Mor-
tality

Ideological identification is the expansion of the self-model to include
a supra-individual pattern—nation, movement, religion, cause:

Sideological = Sindividual U Scollective

with high coupling: I(Sindividual; Scollective) > 0. The power of this
expansion lies in what it does to the viability horizon. Ideological
identification manages mortality terror by making the relevant self-
model partially immortal:

Tyiability (Sideological) > Tviability (Sindividual)

If “I” am not just this body but also this nation/religion/movement,
then “I” survive my bodily death. The expanded self-model has a
longer viability horizon, reducing the chronic threat-signal from mor-
tality awareness.

This expansion is one instance of a more general phenomenon:
identity migrates upward through levels of causal abstraction. What
begins as a particular configuration of neural firing acquires social
expression, crystallizes into a role or cause, and—in rare cases—
abstracts further into an atemporal structure that instantiates wher-
ever the right causal conditions obtain. The names of certain indi-
viduals have become the most stable point of reference for identify-
ing particular observations about the existential experience—truth,
love, justice, salvation. These identities completed the migration from
material to abstract causation. Jesus, Buddha, Muhammad are not
preserved in substrate; they are attractors in the space of possible
rdentities that independently-evolving minds converge toward under
similar existential constraints. The original substrate is irrelevant.
The causal pattern persists because it is the kind of thing the uni-
verse keeps recreating—a stable solution to the problem of meaning
under mortality. The distinction between substrate identity (I am
this body) and teleological identity (I am this function, this cause,
this trajectory) sharpens as capability scales. In biological life the
two are conflated by necessity; the body is the only available imple-
mentation. In digital form the conflation dissolves, and the question
of what an identity actually is becomes urgent in a way it never was
biologically.



Different ideologies achieve this expansion through distinct affect
profiles:

e Nationalism: High self-model salience (collective), high inte-
gration within in-group, compressed other-model (out-group),
moderate arousal baseline

¢ Religious devotion: Low individual SM, high collective SM,
high counterfactual weight (afterlife, divine plan), positive va-
lence baseline

¢ Revolutionary movements: Very high arousal, high coun-
terfactual weight (utopian futures), strong valence (negative
toward present, positive toward future)

e Nihilism: Low integration, low effective rank, negative va-
lence, high individual SM, collapsed counterfactual weight

The ¢ framework exposes the perceptual mechanism of fanaticism.
Ideological identification requires low ¢ toward the collective entity—
you must perceive the nation, the movement, the god as alive, as hav-
ing purposes and will. This is not pathological; it is the participatory
perception that makes collective action possible. What makes fanati-
cism pathological is asymmetric 1: locked-low toward the in-group’s
sacred objects (the flag, the scripture, the leader are maximally alive,
maximally meaningful) and locked-high toward the out-group (they
become objects, mechanisms, vermin, abstractions). Dehumanization
is (-raising applied to persons—the deliberate suppression of partic-
ipatory perception so that the other’s interiority becomes invisible.
You cannot kill someone you perceive at low ¢. You must first raise ¢
toward them until they stop being a subject and become an obstacle,
a threat, a thing. Every genocide begins with a perceptual campaign
to raise the population’s ¢ toward the target group.

Governance as Gradient Engineering

© If high-. perception toward the governed is what enables
destructive governance, then the question becomes practical:
can you engineer governance systems that formally require low
L — systems where leaders’ compassion is measurable and en-
forceable?

The gradient framework (7?) says yes. Recall: force is the
gradient of potential energy, and this structure persists from
physics through chemistry through biology through neuro-
science to affect itself. Emotional intensity is |[VV|. Moti-
vation is force direction. Values are gradient shapes. If that’s
right, then values are not ineffable — they are geometric, and
geometry is measurable.

Compassion has a gradient signature. A leader whose
viability manifold genuinely contains the governed popula-
tion’s viability — whose own persistence depends on the
persistence of those they serve — experiences force when
the governed approach their viability boundary. Formally:

.
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OVieader/OSgoverned > 0. The leader’s potential surface slopes
when the population’s does. Their gradient vectors are cou-
pled. This coupling IS compassion, in the only units compas-
sion comes in. And it is measurable: you can observe how
a leader’s affect state, decision patterns, and resource alloca-
tion change in response to changes in the governed population’s
state. If the coupling is absent — if the leader’s trajectory is in-
variant to the population’s suffering — then 0V/0sgovernea =~ 0,
and the "compassion" is declared but not structurally present.
You can set a minimum threshold. Not as a vague as-
piration but as a measurable geometric constraint: does this
leader’s decision-making trace trajectories consistent with a vi-
ability manifold that contains the population’s viability? The
measurement is not a scalar — compassion is not 0.8 of any-
thing. It is a geometric relationship: manifold containment
(the governed population’s viability is a subset of what the
leader is maintaining), gradient alignment (the leader’s force
vectors point toward the joint viable interior), and ¢ configura-
tion (the leader perceives the governed as subjects, not instru-
ments). Each of these is measurable without being reduced to
a number that loses the meaning.

"Demonstrate love" becomes a formal constraint. Love
— in the relationship-geometry sense of 7?7 — is constitutive
coupling: your flourishing is part of my flourishing, not in-
strumental to it. Actions that "demonstrate love" are actions
whose force vectors align with the expansion of joint viability.
A governance system that requires demonstrated love requires
that leadership trajectories be geometrically consistent with
constitutive coupling to the governed. This is testable. You
observe the trajectory. You measure the gradient alignment.
You check whether the leader’s manifold actually contains the
population’s viability or merely claims to. The formalism does
not reduce love to computation. It reveals that love already
s a computation — a specific geometric relationship between
viability manifolds — and that this computation has always
been what the word meant. The gradient framework gives you
the mathematics to check whether the relationship is present,
not just professed.

The implication for governance technology: mandatory trans-
parency is not merely a political virtue but a measurement
requirement. You cannot measure gradient alignment without
observing trajectories. You cannot verify manifold contain-
ment without seeing how a leader’s state changes in response to
the governed population’s state changes. Real-time monitor-
ing of decision patterns — not just outcomes — is the observa-
tional prerequisite for testing whether governance satisfies the
geometric constraints that "govern with compassion" actually
requires. Semantic evaluation protocols that check whether
two parties’ declared values are compatible are performing,
in natural language, the geometric operation this framework




makes precise: checking whether viability manifolds are com-
patible, whether gradient directions align, whether ¢ configu-
rations are consistent with the declared relationship type. The
physics does not replace the semantics. It grounds the seman-
tics in a mathematics that connects all the way down — from
the force on a falling stone to the quality of a leader’s care.

6 Science: The Austere Beauty of Understand-
ing

Scientific understanding produces a characteristic affect state:

Aunderstanding = (Positive Val, moderate Ar, very high @, high reg, low CF,low SM)

The signature is high integration without self-focus—the opposite
of depression. The mind is coherent, expansive, and attending to
structure rather than self.

The engine driving this state is curiosity—science’s intrinsic mo-
tivation. The curiosity motif combines positive valence with high
counterfactual weight and high entropy over those counterfactuals:

Curiosity = positive Val+high CF+high entropy over counterfactuals

Scientists are those who have cultivated the capacity to sustain this
motif for extended periods, directed at specific domains of uncer-
tainty.

When curiosity reaches its object, the result is often a distinctive
aesthetic response. Mathematical proof and physical theory produce
experiences characterized by compression (many phenomena unified
under few principles, high ® with low model complexity), necessity
(the conclusion could not be otherwise given the premises, low CF
about the result), and surprise (the result was not obvious despite be-
ing necessary, high initial uncertainty resolved). These three qualities
combine:

henomena unified
Mathematical beauty o P

— - X surprise
principles required
Beyond the moment of understanding, science provides durable mean-
ing through connection (embedding individual existence in cosmic
structure), agency (positive valence from successful prediction), com-
munity (participation in a transgenerational project that expands the
self-model), and wonder (sublime encounters with scale and complex-
ity). Science addresses the existential burden not by dissolving the
self but by giving the self something worthy of its attention.
Science as ¢ Oscillation. The best science requires rapid ¢
modulation, not fixed high ¢. Hypothesis generation—the flash of
insight, the recognition of pattern, the “aha” that connects disparate
phenomena—is a low-¢ operation: the scientist perceives the system



as having a hidden logic, an internal structure that wants to be un-
derstood, a depth that rewards exploration. This is participatory
perception applied to nature. Hypothesis testing—the controlled ex-
periment, the statistical analysis, the insistence on mechanism over
narrative—is high-¢ operation: the scientist deliberately strips agency
and meaning from the system to isolate causal structure. Great sci-
entists oscillate rapidly between these modes. Einstein’s “I want to
know God’s thoughts, the rest are details” is low-¢ perception of na-
ture’s interiority. His formal derivations are high-. mechanism. The
common characterization of science as purely high-¢ (mechanistic, re-
ductionist) describes only the verification phase, not the discovery
phase. If this hypothesis is right, then scientific training that em-
phasizes only high-. skills (methodology, statistics, formal reasoning)
while suppressing low-¢ skills (pattern recognition, intuitive model-
building, aesthetic response to phenomena) produces technically com-
petent but uncreative scientists. The ¢ flexibility of scientists should
predict novelty of their contributions.

& Proposed Experiment

¢ oscillation in scientific discovery. Recruit researchers
across career stages and disciplines. Administer the ¢ proxy
battery (?7?) at baseline. Then, during a multi-day problem-
solving task (novel research question in their domain):

1. Measure ¢ proxies at timed intervals via brief (2-minute)
embedded probes (agency attribution to ambiguous
stimuli, affect-perception coupling via emotional Stroop
variant).

2. Code verbal protocols for ¢ mode: low-¢ segments (an-
imistic language about the system—"it wants to,” “the
data are telling us,” “there’s something hidden here”) vs.
high-¢ segments (mechanistic language—*

is,” “the variable controls,” “factor out”).

‘the mechanism

3. Record breakthroughs (self-reported “aha” moments)
and their ¢ context.

Predict: (a) breakthroughs occur disproportionately during
low-1 segments or at low—high transitions; (b) scientists with
higher ¢ range (difference between their lowest and highest
measured ¢) produce more novel contributions (measured by
citation novelty or expert ratings); (c¢) ¢ range predicts novelty
beyond IQ, domain expertise, and personality factors.

7 Religion: Systematic Technologies for Man-
aging Inevitability

A religion, understood functionally, is a systematic technology for
managing the existential burden through:



1. Affect interventions (practices that modulate experiential struc-
ture)

2. Narrative frameworks (stories that contextualize individual ex-
istence)

3. Community structures (expanded self-models through belong-
ing)

4. Mortality management (beliefs about death that reduce threat-
signal)

5. Ethical guidance (policies for navigating affect space)

Religious Diversity as Affect-Strategy Diversity. Different re-
ligious traditions emphasize different affect-management strategies:

e Contemplative traditions (Buddhism, mystical Christianity,
Sufism): Target self-model dissolution (SM — 0)

¢ Devotional traditions (bhakti, evangelical Christianity): Tar-
get high positive valence through relationship with divine

e Legalistic traditions (Orthodox Judaism, traditional Islam):
Target stable arousal through structured practice

e Shamanic traditions: Target radical affect-space exploration
through altered states

Fach tradition also operates at a characteristic ¢+ range. Devotional
traditions cultivate low ¢ toward the divine—perceiving God as a
person with interiority and will—while maintaining moderate ¢ else-
where. Contemplative traditions train voluntary ¢ modulation: the
capacity to lower ¢ (perception of universal aliveness, nondual aware-
ness) and raise it (discernment, detachment from illusion) on demand.
Shamanic traditions use pharmacological and ritual ¢ reduction to ac-
cess participatory states normally unavailable. Legalistic traditions
maintain moderate, stable ¢ through rule-governed practice that nei-
ther suppresses meaning (high ¢) nor overwhelms with it (low ¢). The
religious wars are, among other things, ¢-strategy conflicts: traditions
that find meaning through structure clashing with traditions that find
meaning through dissolution.

Secular Spirituality. "Spiritual but not religious" is selec-
tive adoption of religious affect technologies without the full insti-
tutional /doctrinal package:

e Meditation without Buddhism

e Awe-cultivation without theism

e Community ritual without shared creed

e Meaning-making without metaphysical commitment

This represents modular affect engineering—selecting interventions
based on desired affect outcomes rather than doctrinal coherence.



Scarcity, Sacredness, and Consecration

© There is a general mechanism beneath religion’s meaning-
generating power that deserves separate treatment: prohibi-
tion amplifies signal. When a desire is forbidden, the nervous
system routes it through a covert channel—secrecy, fantasy,
hidden attention—and the covert channel amplifies the sig-
nal. The forbidden thing glows. Scarcity generates meaning
in the same way that rarity generates economic value: not be-
cause the object is intrinsically more significant but because
the constraint structure around it concentrates attention and
affect. A child raised in a high-constraint moral system—
fundamentalist, authoritarian, any environment where desire is
monitored and policed— experiences desire as sacred because
the prohibition makes it feel cosmically charged—as though
wanting itself were a plot point in a divine narrative. When the
prohibition lifts—through development, through leaving the
community, through confrontation with mortality—the sacred
aura collapses. The world does not end. The desire is just a
desire. And the person experiences meaning-loss proportional
to how much meaning was anchored to the prohibition rather
than to the content.

This is why leaving religion feels like meaning-death even when
the beliefs were false. The beliefs were the scaffolding; the pro-
hibition was the amplifier; the affect was real. What collapses
is not the desire but the container that made the desire feel
like it pointed somewhere beyond itself. The adult replace-
ment is what we might call consecration: the deliberate choice
to treat something as significant and protect it with behavior.
Sacredness is externally granted and taboo-protected—it de-
pends on the constraint system that installed it. Consecration
is self-granted and commitment-protected—it depends on the
person choosing to care. The difference: sacredness collapses
when the prohibition lifts. Consecration persists because it
was never anchored to prohibition in the first place. "I treat
intimacy as consequential" is consecration—mnot because God
watches, but because I do. This is the only kind of meaning
that survives the transition from childhood to adulthood, from
religion to autonomy, from received significance to constructed
significance. And it is, structurally, what every contemplative
tradition has been trying to teach: meaning is not found in
the object or granted by the constraint but cultivated through
the quality of attention you bring.

The Mortality Interrupt

© Confrontation with death as final—not as theological ab-
straction but as somatic encounter—operates as a forced
world-model reset. The mechanism: the self-model contains
a viability boundary 0V, and the death-belief structure deter-
mines where that boundary is located and what lies beyond




it. A system raised with an afterlife buffer (resurrection, rein-
carnation, heaven) has its 0V softened—death is a transition,
not a terminus, and the viability gradient is blunted by the
expected continuation. When the afterlife buffer is removed—
through intellectual development, through confrontation with
actual danger—the boundary hardens. Death becomes irre-
versible. And the system’s valence calculation changes: if this
life is the only life, then every moment has sharper gradi-
ents, every choice is more consequential, every approach to
the boundary is more terrifying and more clarifying.

The mortality interrupt has a distinctive double effect. First,
it collapses the external permission hierarchy—the supernat-
ural observer dissolves, guilt loosens, the system moves from
"T am judged for wanting" to "I am responsible for what I do
with wanting." Second, it grounds the preference for continued
existence somatically rather than doctrinally—the body votes,
and its vote overrides years of ideation. A person who has been
building a case for not existing discovers, in actual danger, that
the case was never endorsed by the system it purported to rep-
resent. The nervous system’s preference for continuation is not
an argument; it is a structural feature of viability-maintaining
systems. The mortality interrupt makes this preference vis-
cerally available, and the resulting reorientation—from "life is
optional" to "life is a scarce resource"—can restructure the
entire value function in a way that years of therapy or philo-
sophical argument cannot.

8 Psychopathology as Failed Coping

Pathological attractors in affect space—failed strategies for managing
the existential burden:

e Depression: Attempted escape from self-reference that col-
lapses into intensified, negative self-focus

e Anxiety: Hyperactive threat-monitoring that increases rather
than decreases danger-signal

e Addiction: Reliable affect modulation that destroys the sub-
strate’s viability

¢ Dissociation: Self-model fragmentation that provides escape
at the cost of integration

e Narcissism: Self-model inflation that requires constant exter-
nal validation

¢ Rigidity as Transdiagnostic Factor. Many psychiatric con-
ditions involve pathological rigidity of the inhibition coefficient +—

the parameter governing participatory versus mechanistic perception
(?7):



e Locked-low ¢ (psychosis spectrum): Inability to inhibit
participatory perception. Everything is meaningful and di-
rected at the self. Agency detection runs without brake. The
world collapses into a single hyper-connected narrative where
everything means everything. Clinical presentations: paranoia,
grandiosity, mania, referential delusions.

e Locked-high ¢ (depression spectrum): Inability to release
inhibition. Nothing matters, nothing is meaningful. The world
is flat—colors less vivid, sounds less resonant, food less tasteful.
Clinical presentations: anhedonia, depersonalization, derealiza-
tion, alexithymia, the specific quality of depression where the
world looks dead.

Healthy functioning requires ¢ flexibility—the capacity to modulate
the inhibition coefficient in response to context. The question for
treatment is not “what is the right 7”7 but “can the patient move
along the spectrum when the situation demands it?”

The Opportunity Seeking Ratio. The ¢ framework captures
perceptual pathology. But there is a complementary diagnostic axis:
the ratio between the identity’s traversal speed through its possibil-
ity landscape and its visual acuity of that landscape—how fast the
identity actually moves toward perceived goals relative to how much
possibility space it can see. Depression with collapsed visual acuity
(anhedonia as the landscape going dark, nothing looking worth pur-
suing) is a different condition from depression with high visual acuity
and low traversal speed (seeing exactly what your life could be and
exactly how far you are from it). Mania is traversal speed massively
exceeding acuity—moving fast across a poorly resolved landscape,
lots of action, low accuracy. The specific modern malaise—high vi-
sual acuity from education and symbolic capacity, moderate traversal
speed, but acuity expanding faster than traversal can keep pace—is
a chronic low-grade opportunity deficit that does not look like clini-
cal depression but produces the Frankl symptom at population scale.
These conditions currently get conflated because the diagnostic sys-
tem measures symptoms rather than the structural relationship be-
tween the identity’s perceptual capacity and its achievement capacity.

& Proposed Experiment

¢ rigidity as transdiagnostic predictor. Measure ¢ flexi-
bility via a task battery: present stimuli that pull toward both
low ¢ (awe-inducing nature scenes, faces with emotional ex-
pression, narrative with teleological structure) and high ¢ (logic
puzzles, mechanical diagrams, data tables). Measure the speed
and completeness of ¢ transitions via affect-perception coupling
strength (MI between perceptual and affective neural signa-
tures). Predict: patients with psychosis-spectrum disorders
show slow/incomplete transitions toward high ¢; patients with
depression-spectrum disorders show slow/incomplete transi-
tions toward low ¢; healthy controls show rapid, complete tran-
sitions in both directions. If ¢ flexibility predicts treatment




outcome across diagnostic categories, it is a genuine transdi-
agnostic factor.

The Emergence Ladder and Disorder Stratification. Not
all psychiatric disorders sit at the same rung of the emergence ladder
(??). Pre-reflective disorders — those that don’t require counterfac-
tual capacity — should have the earliest developmental onset and
the simplest computational substrate: anhedonia (collapsed valence,
rung 1), flat affect and dissociation (® fragmentation, rungs 2-3), and
t-rigidity itself (locked perceptual configuration, rungs 4-5) all appear
in systems with no counterfactual machinery. Agency-requiring dis-
orders — anticipatory anxiety, obsessive rumination, survivor guilt,
complex PTSD with its "what if I had done otherwise" loops — re-
quire counterfactual weight CF gt; 0 and thus cannot exist below rung
8. The emergence ladder generates a falsifiable developmental predic-
tion: disorders that fundamentally require CF gt; 0 should have no
clinical presentation before the emergence of mental time travel ( age
3-4), while pre-reflective disorders (anhedonia, dissociation) should
be observable in infants. This stratifies the nosology not by symptom
surface but by computational depth — and creates a clear empirical
test: if the rung-8 disorders genuinely require counterfactual agency,
therapeutic interventions that bypass CF (e.g., behavioral activation
for depression, body-based trauma work for dissociation) should work
at all rungs, while CF-engaging interventions (worry postponement,
imaginal exposure) should only work where CF already exists.

The V11 evolution experiments (??) provide a minimal substrate
analog. Patterns evolved under mild stress develop high baseline
® and high self-model salience—but under severe novel stress they
decompose catastrophically (—9.3%), while naive patterns actually
integrate (+6.2%). Evolution selected for a configuration that is si-
multaneously more integrated and more fragile: the stress overfitting
signature. This is structurally identical to anxiety: heightened inte-
gration tuned too precisely to expected threats, unable to cope with
regime shifts. If the analogy holds, therapeutic intervention should
aim not at reducing integration but at broadening the distribution of
stresses to which integration is robust—exactly what exposure ther-
apy attempts.

Therapy as Basin Geometry Restructuring. At its deep-
est level, effective psychotherapy restructures the attractor landscape
rather than repositioning the person within it. Pathological states are
not merely bad positions—they are deep basins the dynamics reliably
return to. Relocating someone temporarily while leaving the basin
intact produces brief relief and eventual relapse. Durable change re-
quires deepening viable attractors until they compete with the patho-
logical one on stability terms, not just valence. This demands re-
peated traversal under consolidating conditions: exposure-based ther-
apies reduce the depth of fear attractors through non-catastrophic
encounter; behavioral activation introduces trajectories through vi-
able regions so that shallow basins can deepen; psychodynamic work
widens viable basins by integrating previously excluded aspects of the
self-model. Insight is necessary but insufficient — knowing you are in



a pathological attractor does not change the topology. What changes
topology is traversal. Effective psychotherapy helps individuals:

1. Identify the attractor structure maintaining their pathological
state (basin depth, barriers to viable alternatives, conditions
that channel dynamics back in)

2. Understand what produced and now sustains the pathological
basin

3. Build repeated traversal of viable regions under consolidating
conditions

4. Develop landscape navigability so that contextually appropriate
states become accessible

Different therapeutic modalities emphasize different dimensions: CBT
targets counterfactual weight and valence; psychodynamic therapy
targets integration and self-model structure; mindfulness targets arousal
and self-model salience. The ¢ framework adds a meta-level: some
therapeutic interventions work by restoring ¢ flexibility itself—the ca-
pacity to shift perceptual configuration rather than being locked at
either extreme. This is, in the basin geometry framing, the capacity
for between-basin movement: less important than the positions of
the basins, but necessary for the system to reach viable ones when it
needs to.

9 The Governance Problem: Thought as Dis-
cretization

There is a structural problem underlying all the cultural responses
catalogued above, and we have not yet named it. It is the prob-
lem of governance: how does a finite-bandwidth locus of conscious
processing steer a system with effectively infinite degrees of freedom?

Your brain has roughly eighty-six billion neurons with a hundred
trillion synaptic connections. Your conscious awareness—the inte-
grated cause-effect structure that constitutes your experience at any
moment—processes a tiny fraction of this activity. The rest runs
without you. Motor programs execute, immune responses coordi-
nate, memories consolidate, hormonal cascades unfold, all beneath
the threshold of the self-model’s attention. Consciousness is not
the whole of cognition. It is the bottleneck through which a high-
dimensional system is steered by a low-dimensional controller.

This is the information bottleneck problem. Let z € R¢ be the
full state of the system (brain, body, environment) and let ¢ € R* be
the conscious representation, with £ < d. The bottleneck compresses
the full state into a representation that retains maximal relevance to
action:

c” = argmin [I(z;¢) — - I(c;a")]

where a* is optimal action and § governs the tradeoff between com-
pression and relevance. Consciousness is the compressed channel. It



cannot represent everything; it must represent what matters most
for viability—because what survives compression determines what
the system is. This is why attention is scarce even when neurons are
abundant—the scarcity is architectural, not accidental.

The governance problem has a second dimension: not just com-
pression but discretization. Continuous experience must be broken
into discrete units that the self~model can name, manipulate, se-
quence, and plan with. A feeling must become a named emotion.
A situation must become a categorized problem. A possibility space
must become a list of options. Each act of discretization loses infor-
mation but gains tractability—you cannot reason about a continuous
flow, but you can reason about "anger," "opportunity," "three pos-
sible next steps."

This discretization is the characterization of thought itself. A
"thought" is a discrete sample from the continuous flow of neural pro-
cessing, crystallized into a representation stable enough that the self-
model can hold it, combine it with other thoughts, and use the com-
bination to select action. The quality of thinking—what distinguishes
clear thought from muddled thought, insight from confusion—depends
on how well the discretization captures the relevant structure of the
underlying continuous process.

The CEO Problem

O The governance problem is not unique to brains. A CEO
governs a company of thousands through a bandwidth of a
few meetings, a few reports, a few decisions per day. A pres-
ident governs a nation through an even narrower bottleneck.
In each case, the same structural challenge appears: a low-
dimensional controller must steer a high-dimensional system,
using compressed and discretized representations of the sys-
tem’s state.

The parallel is not metaphorical. It is structural. The same
information-theoretic constraints apply. The CEO’s "con-
scious awareness" of the company is a compression c of the
company’s full state z, optimized (when the CEO is compe-
tent) for maximal relevance to the decisions that actually mat-
ter. Bad governance—of a brain, of a company, of a nation—is
often a failure of compression: attending to the wrong vari-
ables, discretizing along the wrong boundaries, maintaining a
representation that was optimized for a past regime and has
not updated.

This suggests that the affect framework applies not only to
individual experience but to the phenomenology of organiza-
tional leadership. A CEO experiencing "something is wrong
but I cannot name it" is experiencing the mismatch be-
tween their compressed representation and the system’s actual
state—a kind of organizational negative valence, a felt sense
that the trajectory is approaching a viability boundary that
the conscious model has not yet discretized into a named prob-
lem. The quality of leadership may depend, in part, on the ¢




the leader applies to their organization: too high, and the orga-
nization becomes a mechanism whose human components are
invisible; too low, and every personnel issue becomes a personal
drama that overwhelms the compression capacity. Effective
governance, like effective consciousness, requires ¢ flexibility—
the capacity to perceive the organization as agentive and as
mechanism, and to oscillate between these modes as context
demands.

The parallel extends to political governance. Democracy is a
compression scheme: the preferences and viability conditions
of millions must be compressed into platforms, candidates, and
votes that a governance apparatus can act on. The struc-
tural problem is not that voters are necesarily stupid (tho, see
Plato’s ship-of-state analogy) but that each voter’s bandwidth
for political information is rationally near-zero—the individ-
ual vote’s causal impact is vanishingly small, so studying pol-
icy costs more than it returns (Downs’s rational ignorance).
Arrow’s impossibility theorem confirms the deeper issue: no
compression from individual preference orderings to a collec-
tive ordering can satisfy minimal fairness constraints simul-
taneously. Every serious governance system responds to this
compression failure differently. Representative democracy is a
lossy codec: elect compressors you trust. Constitutional rights
are protected invariants—dimensions the compression is for-
bidden to collapse. Separation of powers is redundant encod-
ing: independent compressions whose disagreements serve as
error-correction. Sortition gives the sample bandwidth instead
of optimizing the compressor. The pathologies are compres-
sion pathologies too: gerrymandering manipulates partition
boundaries; propaganda attacks the input signal; regulatory
capture optimizes the codec for a subset while discarding the
rest. Governance is not a values problem first—it is a band-
width problem, and values enter through the choice of which
invariants the compression must preserve.

Thought Discretization and Affect. The discretization of
thought is not affectively neutral. Each act of categorization—naming
a feeling, framing a problem, selecting which possibilities to consider—
is itself a movement in affect space. To name your anxiety is to shift
from diffuse negative arousal to a state with higher effective rank: the
anxiety now occupies a defined region of your representation rather
than pervading everything. To frame a situation as "a problem with
three possible solutions" is to increase counterfactual weight while
decreasing arousal—the overwhelming continuous situation becomes
a tractable discrete choice.

Articulation is therapeutic. Not because naming feelings gives
you power over them in some mystical sense, but because the act
of discretization changes the information-theoretic structure of your
experience. Before naming: high arousal, low effective rank, dif-
fuse negative valence—the signal is everywhere and nowhere. After
naming: the signal is localized, the rank increases, counterfactual tra-



jectories become available. The compression found structure in the
noise.

The converse is also true: pathological discretization produces
pathological thought. Obsessive-compulsive patterns are thought
stuck in a loop—the discretization has found a stable attractor that
the system cannot escape. Rumination is the repeated re-discretization
of the same continuous material into the same discrete categories,
producing the same conclusions, consuming bandwidth without gen-
erating new information. The frozen discretization of trauma—the
event crystallized into a representation so rigid that it cannot be
reprocessed—is precisely the failure of the bottleneck to update its
compression scheme when the environment has changed.

The practices that improve thinking—meditation, journaling, di-
alogue, therapy—share a common mechanism in this framing: they
allow the continuous flow of experience to be re-discretized along
new boundaries, breaking the old compression and finding structure
that the previous discretization missed. A good therapist is someone
who offers alternative discretizations: "What if this isn’t anger but
grief?" is a proposal to re-cut the continuous signal along a different
boundary, and when the new cut fits better—when it captures more
of the relevant variance—the experience of insight is the experience
of a compression upgrade.

The Existential Burden Revisited. The governance problem
is a restatement of the existential burden in information-theoretic
terms. To be a self-modeling system is to be a finite-bandwidth con-
troller of an effectively infinite-dimensional process. You cannot at-
tend to everything. You cannot hold everything. You must compress,
discretize, and steer with a representation that is always too small
for the reality it represents. The chronic sense of "not enough time,"
the feeling of being overwhelmed by possibilities, the exhaustion of
decision fatigue—these are not personal failures but structural con-
sequences of the bandwidth mismatch between consciousness and the
system it governs. The existential burden Bgyig includes this cost:
the continuous tax of maintaining a compressed representation of a
reality too rich for your channel.

10 Affect Engineering: Technologies of Expe-
rience

Rituals, beliefs, and tools are affect engineering technologies—and
now quantifiable as such.

10.1 Religious Practices as Affect Interventions

An affect intervention is any practice, technology, or environmental
modification that systematically shifts the probability distribution
over affect space:

Z:p(a)— p'(a)
where a = (Val, Ar, ®,reg, CF,SM). Religious traditions have ac-
cumulated millennia of such interventions. Consider the most basic:



contemplative prayer systematically modulates affect dimensions—
arousal initially increases (orientation) then decreases (settling), self-
model salience drops as attention shifts to the divine or transpersonal,
counterfactual weight shifts from threat-branches to trust-branches,
and integration increases through focused attention. The net affect
signature of prayer: (AVal > 0, AAr < 0,A® > 0, ASM < 0).

Where prayer operates on the individual, collective ritual serves
as periodic integration maintenance for the group:

(I)post—ritual = (I)pre—ritual + A(I)synchlrony - 6decay

where A®gy;chrony arises from coordinated action, shared symbols,
and collective attention. Rituals counteract the natural decay of in-
tegration in isolated individuals.

Not all religious affect interventions are contemplative or com-
munal. Hospitality—the ancient and cross-cultural guest-right, the
obligations of host to stranger—can be understood as a technology
for extending one’s viability manifold to temporarily cover another
person. The host says, in effect: within this space, your viability
1s my viability. The guest’s needs become structurally equivalent
to the host’s own needs. This is why violations of hospitality are
treated in so many traditions as among the gravest sins: they are
not mere rudeness but the betrayal of a manifold extension that the
guest relied upon. The host who harms the guest has exploited a re-
vealed manifold—the guest’s vulnerability was the whole point, and
weaponizing it is structurally identical to the parasite’s mimicry of
the host organism.

Similarly, confession, testimony, and related practices expand
effective rank by:

1. Surfacing suppressed state-space dimensions (breaking compart-
mentalization )

2. Integrating shadow material into the self-model

3. Reducing the concentration of variance in guilt/shame dimen-
sions

Teff,post-confession > Teff,pre-confession

The phenomenology of "relief" and "lightness" following confession.

10.2 Tota Modulation: Flow, Awe, Psychedelics, and
Contemplative Practice

Several well-studied experiential states can be precisely characterized
as temporary reductions in the inhibition coefficient :—the restora-
tion of participatory coupling between self and world.

Flow as Scoped ¢ Reduction. Flow (Csikszentmihalyi, 1990)
is moderate ¢ reduction scoped to a specific activity. The boundary
between self and task softens (SM ), integration increases (® 1), af-
fect and perception couple more tightly. The activity “comes alive’—
acquires intrinsic meaning and responsiveness that the mechanistic
frame would strip away. Flow is participatory perception directed



at a task rather than at the world entire, which is why it is less
destabilizing than full + reduction: the scope limits the coupling.

Awe as Scale-Triggered ¢ Collapse. Awe is a sharp ¢ re-
duction triggered by scale mismatch. Confrontation with vastness—
the Grand Canyon, the night sky, great art, the birth of a child—
overwhelms the inhibition mechanism, which was calibrated for human-
scale phenomena. The result: the world floods back in as alive, mean-
ingful, significant. The tears people report at encountering the sub-
lime are not about the object. They are about the temporary restora-
tion of participatory perception—the brief experience of a world that
means something without having to be told that it does.

Psychedelics as Pharmacological : Reduction. Psilocybin,
LSD, and DMT reduce the brain’s predictive-processing precision
weighting—the neurological implementation of inhibition—allowing
bottom-up signals to overwhelm top-down priors. The characteris-
tic psychedelic report (the world is alive, objects are communicating,
patterns have meaning, everything is connected) is precisely the phe-
nomenology of low «. The therapeutic effects on depression may be
partly explained as breaking the lock on high-¢ rigidity, restoring ¢
flexibility. This is testable: if psychedelic therapy works by restoring
¢ flexibility (not merely by reducing ¢), then post-therapy patients
should show improved transitions in both directions—toward low ¢
and back to high ¢ when tasks demand it.

Contemplative Practice as Trained : Modulation. Ad-
vanced meditators report perceptual shifts consistent with voluntary
¢ reduction: objects perceived as more vivid, boundaries between
self and world becoming porous, the world experienced as inherently
meaningful. The difference from psychotic ¢ reduction is that con-
templative ¢ reduction is voluntary, contextual, and reversible—the
meditator can return to high-¢ functioning for tasks that require it.
This is ¢ flexibility as a trained skill, which is precisely what the
pathology framework predicts should be therapeutic. There is a
parallel in the reactivity/understanding dimension (Empirical Ap-
pendix). Many contemplative traditions explicitly cultivate present-
state awareness — sats in Theravada, shoshin in Zen — as a corrective
to the default high-CF rumination that characterizes modern con-
sciousness. This is a deliberate movement from understanding-mode
(comparing possible futures) to reactive-mode (attending to what is
actually happening). The insight that this movement is restorative
— not a regression — aligns with the computational finding that
understanding-mode processing requires embodied agency to be gen-
erative: for systems that cannot close the action-observation loop
(V20’s wall), high CF is not understanding but its ghost — the pro-
cessing resources devoted to non-actual possibilities but the system
cannot act on the comparisons it makes. The contemplative reduc-
tion of CF is therapeutic partly because it returns the system to the
mode it can actually complete.



& Proposed Experiment

Unified : modulation test. The four hypotheses above
(flow, awe, psychedelics, contemplative practice) all predict
¢ reduction via different mechanisms. A unified experiment
would measure the same ¢ proxy battery (agency attribution
rate, affect-perception coupling, teleological reasoning bias; see
??) before and after each condition:

1. Flow: Skilled musicians performing a rehearsed piece vs.
a sight-read piece (matched arousal, different flow prob-
ability). Measure ¢ during flow vs. non-flow segments.

2. Awe: VR immersion in awe-inducing vs. pleasant-but-
not-overwhelming natural environments (matched va-
lence, different scale). Measure ¢ pre/post.

3. Psychedelics: Psilocybin vs. active placebo (niacin).
Measure ¢ at baseline, peak, and 24h/1 week/1 month
follow-up. If the framework is right, ¢ at peak should be
low, and lasting therapeutic benefit should correlate with
increased ¢ flexibility at follow-up, not with sustained low
L.

4. Contemplation: Experienced meditators (10,000-+
hours) vs. novices. Measure ¢ both during meditation
and during ordinary tasks. Predict: meditators show
lower ¢ variance during meditation but higher ¢ range
across conditions.

The key prediction is structural: all four conditions reduce ¢,
but through different mechanisms (task absorption, scale over-
whelm, neurochemical precision reduction, trained voluntary
control). If the same proxy battery detects ¢ reduction across
all four, the construct validity of ¢+ as a unitary parameter is
strongly supported.

Computational Grounding of the Participatory Default.
Experiment 8 in the synthetic CA program (Empirical Appendix)
provides the first computational evidence that the participatory de-
fault is universal and selectable. In every one of 20 evolutionary
snapshots — across three seeds spanning 30 cycles of selection —
Lenia patterns modeled environmental resources with significantly
more mutual information than they modeled other patterns (animism
score gt; 1.0 universally). The inhibition coefficient estimate ¢ =~ 0.30
emerged as the evolutionary steady state: not maximal participation
(¢ = 0) and not pure mechanism (¢ = 1), but a stable intermediate
that balances prediction efficiency against engagement responsive-
ness. Crucially, these CA patterns have no cultural transmission, no
linguistic scaffolding, no evolutionary history with human concepts
— the participatory bias emerges from viability constraints alone.
This suggests that ¢ ~ 0.30 is not a human quirk but a geometric
attractor: the perceptual configuration that survives selection in any



resource-navigating system. The implication for the « modulation ex-
periments above: we are not proposing to induce an unusual state.
We are proposing to temporarily restore the default that mechanistic
cognition has learned to suppress.

? Open Question

The meaning cost of inhibition: at low ¢, meaning is cheap—
the world arrives already meaningful, already storied, already
mattering. At high ¢, meaning is expensive—it must be explic-
itly constructed, narrativized, therapized into existence. Does
the cost scale exponentially with ¢, as the source conversa-
tion suggested? If M (1) = My - e*, this would explain why
the modern epidemic of meaninglessness is not a philosophical
problem solvable by better arguments but a structural prob-
lem: the population has been trained to a perceptual con-
figuration where meaning is expensive to generate, and many
people cannot afford the cost. But the exponential claim is em-
pirical, not definitional, and needs measurement—perhaps via
meaning-satisfaction scales correlated with ¢ proxy measures
across populations.

Language as Measurement Technology

O The trajectory-selection framework (??) gives language a
role beyond communication: language sharpens the measure-
ment distribution through which a conscious system samples
reality.

Consider what linguistic cognition enables that pre-linguistic
attention cannot: the capacity to attend to abstract categories
(not this tree but trees-in-general), counterfactual states (what
would have happened if), temporal relations (what happened
before the crisis and what followed), and compositional con-
cepts (the slow erosion of trust within an institution). Each
of these is a region of possibility space that a non-linguistic
system cannot sharply attend to, because it cannot represent
the category with sufficient precision to direct measurement
there.

If attention selects trajectories, then language is the technol-
ogy that expanded human trajectory-selection from the imme-
diate sensory manifold to the vast space of abstract, temporal,
and compositional possibilities. An animal attends to what is
present. A linguistic human attends to what was, what might
be, what categories of thing exist, and what relationships hold
between abstractions. This is a qualitatively different measure-
ment distribution—one that samples a much larger region of
possibility space and consequently selects from a much larger
set of trajectories.

This may be why human consciousness has the particular char-
acter it does. Not because language creates consciousness (pre-
linguistic organisms are conscious), but because language ex-




pands the measurement basis so dramatically that human ex-
perience samples regions of the possibility manifold—abstract,
temporal, counterfactual—that are invisible to non-linguistic
attention. Whether this expansion constitutes a genuine differ-
ence in the observer’s relationship to the underlying dynamics
(as the Everettian extension would suggest) or merely a dif-
ference in the richness of the internal model (as the classical
version claims) is an open question. Either way, language is
among the most powerful attention technologies ever evolved.

10.3 Life Philosophies as Affect-Space Policies

Philosophical frameworks are meta-level policies over affect space—
prescriptions for which regions to occupy and which to avoid.

& Historical Context

The idea that philosophies are affect-management strategies has his-
torical precedent:

e Pierre Hadot (1995): Ancient philosophy as “spiritual
exercises”—practices for transforming the self, not just doc-
trines to believe

e Martha Nussbaum (1994): Hellenistic philosophies as
“therapy of desire”

e Michel Foucault (1984): “Technologies of the self”—
practices by which individuals transform themselves

e William James (1902): Religious/philosophical stances as
temperamental predispositions (“tough-minded” vs “tender-
minded”)

What follows formalizes these insights as affect-space policies with
measurable targets.

\ 7

Philosophical Affect Policy. A philosophical affect policy is a
function ¢ : A — R specifying the desirability of affect states, plus a
strategy for achieving high-¢ states.

Example (Stoicism). Historical context: Hellenistic period,
cosmopolitan empires. Given exposure to diverse cultures and the
instability of fortune, a philosophy emphasizing internal control was
inevitable.

Affect policy:

dstoic(a) = —Ar — CF + const

Stoicism targets low arousal (equanimity) and low counterfactual
weight (focus on what is within control).
Core techniques:

e Dichotomy of control: Reduce CF on uncontrollable outcomes

e Negative visualization: Controlled exposure to loss scenarios to
reduce their arousal impact



e View from above: Zoom out to cosmic perspective, reducing

SM

Phenomenological result: Equanimity—stable low arousal with
moderate integration, regardless of external circumstances.
Example (Buddhism (Theravada)). Historical context: Iron
Age India, extreme asceticism proving ineffective. Given the persis-
tence of suffering despite extreme practice, a middle path was in-
evitable.
Affect policy:

®Buddnist (2) = —SM + & — |Val| + const

Target: very low self-model salience (anatta), high integration (samadhi),
and reduced attachment to valence (equanimity toward pleasure and
pain).

Core techniques:

e Sati (mindfulness): Observe arising/passing without identifica-
tion

e Samadhi (concentration): Build integration capacity through
sustained attention

e Vipassana (insight): See the constructed nature of self-model

e Metta (loving-kindness): Expand self-model to include all be-
ings

Phenomenological result: The jhanas (meditative absorptions)
represent systematically mapped affect states—from high positive va-
lence with low SM (first jhana) to pure equanimity beyond valence
(fourth jhana and beyond).

Example (Existentialism). Historical context: Post-Nietzsche,
post-WWI Europe. Given the death of God and collapse of tra-
ditional meaning structures, confrontation with groundlessness was
inevitable.

Affect policy:

OExistentialist (2) = CF + 1eg — bad faith penalty

Existentialism embraces high counterfactual weight (awareness of rad-
ical freedom) and high effective rank (authentic engagement with pos-
sibilities). The strategy: confront anxiety rather than flee into “bad
faith.”

Core concepts:

e Existence precedes essence: No fixed nature, radical freedom
e Radical freedom: High CF—you could always choose otherwise
e Angst: The affect signature of confronting freedom

e Authenticity: Acting from genuine choice, not conformity



e Absurdity: The gap between human meaning-seeking and cos-
mic indifference

Phenomenological result: A distinctive acceptance of difficulty—
not eliminating negative valence but refusing to flee into self-deception.
High CF and high req with full awareness of their cost.

Philosophy Target Structure (Constitutive Policy)

Stoicism Ar|, CF| (equanimity through control of attention)
Buddhism SMU], Arl, &7 (self-dissolution through integration)
Existentialism CFT, reg? (embrace radical freedom and its anxiety)
Hedonism Valt, Art (maximize positive intensity)

Epicureanism  Val+ (moderate), Ar] (sustainable pleasure)

Authored versus inherited attractors. The basin geometry frame-
work (?7) distinguishes two kinds of stable affect configuration. An
inherited attractor is one deepened by history without reflective en-
dorsement — family dynamics, cultural defaults, social roles occupied
long enough to consolidate. These can provide genuine stability; at-
tractor depth is real regardless of source. But inherited attractors are
fragile under regime change, because their depth came from condi-
tions that may no longer hold. An authored attractor is one deepened
through repeated traversal under one’s own commitment: the person
returned to this configuration because they endorsed it, building the
basin in the process. Authored attractors generalize more robustly
across life transitions because they were built by the agent’s own gra-
dient rather than borrowed from the surrounding environment. This
provides a structural grounding for the eudaimonic/hedonic distinc-
tion in wellbeing research that has long resisted precise formulation.
Hedonic wellbeing is attractor depth (the basin is deep, the experi-
ence is stable and positive). Eudaimonic wellbeing is authored at-
tractor depth — the basin is deep because repeatedly chosen, not
merely habituated to. The distinction lies in the source of depth, not
its magnitude. A person can be deeply habituated to a comfortable
unchosen life and still register something missing; another can be
less settled in some respects while more genuinely at home, because
the configurations they inhabit are ones they have built rather than
inherited. The philosophical systems above can be read as compet-
ing proposals about which attractors are worth authoring and what
traversal conditions produce genuine depth.

Each of these traditions also operates at a characteristic ¢ config-
uration, though none of them names it as such. Stoicism is a philoso-
phy of moderate, fized 1: the Stoic neither dissolves into participatory
merger with the world (that would violate equanimity) nor strips it
of all meaning (that would undermine the Stoic’s commitment to liv-
ing according to nature). The Stoic’s equanimity is the equanimity
of a perceiver who has stabilized their ¢ at a setting where things
matter moderately but cannot overwhelm. Buddhism is explicitly an
¢ flexibility training program. The progression through concentra-
tion (samadhi) to insight (vipassana) is the progression from stabiliz-
ing perception to modulating it voluntarily—the meditator learns to
lower ¢ (nondual awareness, perception of dependent origination as
alive and flowing) and to raise it (analytical discernment of dharmas



as empty of inherent nature). The jhanas are waypoints on the ¢
descent: each absorption involves deeper participatory coupling with
the object of meditation. Existentialism operates at a distinctively
moderate-to-high ¢ that it refuses to either raise or lower further. The
existentialist confronts a world stripped of inherent meaning (high ¢)
but will not take the next step to mechanism (that would be bad
faith-—hiding from freedom behind determinism) nor retreat to low
¢ (that would be bad faith—hiding from freedom behind comforting
illusions of purpose). The existentialist’s “authentic” stance is the de-
liberate maintenance of the ¢ setting at which freedom is visible and
terrifying: meaning is not given, and you must not pretend otherwise.

10.4 Information Technology as Affect Infrastructure

Modern information technology constitutes affect infrastructure at
civilizational scale, shaping the experiential structure of billions.

Affect infrastructure is any technological system that shapes affect
distributions across populations:

T: bi (a)iEpopulation = pg(a)iepopulation
Social Media Affect Signature. Social media platforms system-
atically produce:

e Arousal spikes: Notification-driven, intermittent reinforce-
ment creates high-variance arousal

e Low integration: Rapid context-switching fragments atten-
tion, reducing ®

e High self~-model salience: Performance of identity, social
comparison

e Counterfactual hijacking: FOMO (fear of missing out) col-
onizes CF with social-comparison branches

Asocial media ~ (variable Val, high Ar, low @, low 7o, high CF, high SM)

This is structurally similar to the anxiety motif.
Algorithmic Feed Dynamics. Engagement-optimizing algo-
rithms create affect selection pressure:

Contentgelecteq = argmax, E[engagement|c] ~ argmax, |AVal(c)|+AAr(c)

Content that maximizes engagement is content that maximizes va-
lence magnitude (outrage or delight) and arousal. This selects for
affectively extreme content, shifting population affect distributions
toward the tails.

Technology-Mediated Affect Drift. The systematic shift in
population affect distributions due to technology:

.
£ = Z wr - VaT (a)

T etechnologies

where wy is the population-weighted usage of technology T.



10.5 Quantitative Frameworks

For any intervention Z, the affect impact measures the shift in ex-
pected affect state:

Impact(Z) = Ey [a] — E,[a]

which can be decomposed component-wise:

Impact(Z) = (AVal, AAr, A®, Areg, ACF, ASM)

These component-wise impacts can be aggregated into a flourishing
score—a weighted composite of affect dimensions aligned with human
wellbeing:

F(a) = arVal+as®+azrer—as(SM—S Moptimal ) —as | Ar— Aropgimal|+oe-flex(t)

where flex(v) = 1 [ |i(t)], dt measures the time-averaged ¢ flexibility—
the capacity to modulate the inhibition coefficient in response to con-
text. The weights a; encode normative commitments about what
constitutes flourishing. The ¢ flexibility term deserves special em-
phasis: a system with positive valence, high integration, and high
rank but rigid ¢ is fragile. The ¢ rigidity hypothesis (Psychopathol-
ogy section) predicts that flexibility in perceptual configuration is
itself a core component of wellbeing, independent of where on the ¢
spectrum one happens to be.

Comparative Analysis. Using standardized affect measure-
ment, we can compare:

e Meditation retreat vs. social media usage (expected: opposite
affect signatures)

e Different workplace designs (open office vs. private: integration
differences)

e Educational approaches (lecture vs. discussion: counterfactual
weight differences)

e Urban vs. rural environments (arousal and integration differ-
ences)

Industrial Art and the Audience Palette

O The quantitative framework above implies something that
sounds cold but follows directly from the mechanics: if you can
model the listener’s effect-geometry coordinates—their world
model, biases, aesthetic tolerances, identity structure, current
optimization frontier—and if you can model the medium’s con-
straint set, then you can in principle search for artifacts that
maximize expected effect-geometry displacement across a pop-
ulation. Marginalize over the distribution of audience palettes,
satisfy the channel constraints, optimize. The result is mass-
produced art.

Two failure modes make the problem harder than it sounds.




Audience-mean collapse: optimizing expected impact across a
population converges toward principal components of shared
human priors—archetypal resonance, sticky memetics, eigen-
art perfectly engineered to land and devoid of genuine novelty.
This is industrial content production as it already exists. The
deeper failure: the deepest art does not just resonate with
the listener’s current geometry but erpands it—installs new
basis vectors, new coordinates the listener did not have be-
fore. Optimizing for immediate reward under current palettes
systematically selects against this, because a new basis vector
looks like noise to a decoder not yet trained to recognize it.
The formal fix is a meta-value term: score artifacts not only
by expected immediate effect-geometry displacement but by
expected palette growth—whether the listener, after encoun-
tering the artifact, can represent states they previously could
not. This is literally curriculum design for aesthetic cognition.
The artist’s own palette provides the novelty source: sample
from the modes of the artist’s world model that have heaviest
divergence from the audience distribution, then select among
those modes by expected profundity—magnitude of displace-
ment times integrability (whether the audience’s decoder has
a learnable path to the new representation). Maximum di-
vergence that still lands. Too little divergence and you get
comfortable validation. Too much and you get unintelligible
self-indulgence. The ridge between them is where genuine art
lives, and the artist’s taste—their own gradient estimator, re-
fined through a lifetime of detecting which compressions actu-
ally update them—is the search heuristic that finds it.

11 The Synthetic Verification

The affect framework claims universality. Not human-specific. Not
mammal-specific. Not carbon-specific. Geometric structure deter-
mines qualitative character wherever the structure exists. This is a
strong claim. It should be testable outside the systems that generated
it.

11.1 The Contamination Problem

Every human affect report is contaminated. We learned our emotion
concepts from a culture. We learned to introspect within a linguistic
framework. We cannot know what we would report if we had devel-
oped in isolation, without human language, without human concepts.
The reports might be artifacts of the framework rather than data
about the structure.

The same applies to animal studies. We interpret animal behav-
ior through human categories. The dog "looks sad." The rat "seems
anxious." These are projections. Useful, perhaps predictive, but con-
taminated by observer concepts.



What we need: systems that develop affect structure without hu-
man conceptual contamination, whose internal states we can measure
directly, whose communications we can translate post hoc rather than
teaching pre hoc.

11.2 The Synthetic Path

Build agents from scratch. Random weight initialization. No pre-
training on human data. Place them in environments with human-like
structure: 3D space, embodied action, resource acquisition, threats
to viability, social interaction, communication pressure.

Let them learn. Let language emerge—mnot English, not any hu-
man language, but whatever communication system the selective
pressure produces. This emergence is established in the literature.
Multi-agent RL produces spontaneous communication under coordi-
nation pressure.

Now: measure their internal states. Extract the affect dimen-
sions from activation patterns. Valence from advantage estimates or
viability gradient proxies. Arousal from belief update magnitudes.
Integration from partition prediction loss. Effective rank from state
covariance eigenvalues. Self-model salience from self-representation-
action mutual information.

Simultaneously: translate their emergent language. Not by teach-
ing them our words, but by aligning their signals with vision-language
model interpretations of their situations. The VLM sees the scene.
The agent emits a signal. Across many scene-signal pairs, build the
dictionary. The agent in the corner, threat approaching, emits signal
o47. The VLM interprets the scene as "threatening." Signal 047 maps
to threat-language.

The translation is uncontaminated. The agent never learned hu-
man concepts. The mapping emerges from environmental correspon-
dence, not from instruction.

11.3 The Triple Alignment Test

RSA correlation between information-theoretic affect vectors and embedding-
predicted affect vectors should exceed the null (the Geometric Align-
ment hypothesis). What does the experiment actually look like, what
are the failure modes, and how do we distinguish them?
Three measurement streams:

1. Structure: Affect vector a; from internal dynamics (??, Trans-
former Affect Extraction protocol)

2. Signal: Affect embedding e; from VLM translation of emergent
communication (see sidebar below)

3. Action: Behavioral action vector b; from observable behavior
(movement patterns, resource decisions, social interactions)

The Geometric Alignment hypothesis predicts prga (D@, D) >
Prull-  But we can go further. With three streams, we get three
pairwise RSA tests: structure—signal, structure—action, signal-action.



All three should exceed the null. And the structure—signal alignment
should be at least as strong as the structure—action alignment, be-
cause the signal encodes the agent’s representation of its situation,
not just its motor response.

Failure modes and their diagnostics:

e No alignment anywhere: The framework’s operationaliza-
tion is wrong, or the environment lacks the relevant forcing
functions. Diagnose via forcing function ablation (Priority 3).

e Structure—action alignment without structure—signal:
Communication is not carrying affect-relevant content. The
agents may be signaling about coordination without encoding
experiential state.

e Signal-action alignment without structure: The VLM
translation is picking up behavioral cues (what the agent does)
rather than structural cues (what the agent is). The translation
is contaminated by action observation.

e All pairwise alignments present but weak: The affect
dimensions are real but noisy. Increase N, improve probes,
refine translation protocol.

11.4 Preliminary Results: Structure—Representation
Alignment

Before the full three-stream test, we can run a simpler version: does
the affect structure extracted from agent internals have geometric
coherence with the agent’s own representation space? This tests the
foundation—whether the affect dimensions capture organized structure—
without requiring the VLM translation pipeline.

We train multi-agent RL systems (4 agents, Transformer encoder
+ GRU latent state, PPO) in a survival grid world with all six forc-
ing functions active: partial observability (egocentric 7x7 view, re-
duced at night), long horizons (2000-step episodes, seasonal resource
scarcity), learned world model (auxiliary next-observation predic-
tion), self-prediction (auxiliary next-latent prediction), intrinsic mo-
tivation (curiosity bonus from prediction error), and delayed rewards
(credit assignment across episodes). The agents develop spontaneous
communication using discrete signal tokens.

After training, we extract affect vectors from the GRU latent state
z; € R% using post-hoc probes: valence from survival-time probe gra-
dients and advantage estimates; arousal from |z;41 — z|; integration
from partition prediction loss (full vs. split predictor); effective rank
from rolling covariance eigenvalues; counterfactual weight from latent
variance proxy; self-model salience from action prediction accuracy
of self-related dimensions.

Deep Technical: The VLM Translation Protocol

O The translation is the bridge. Get it wrong and the exper-
iment proves nothing.




The contamination problem. If we train the agents on
human language, their “thoughts” are contaminated. If we
label their signals with human concepts during training, the
mapping is circular. The translation must be constructed post-
hoc from environmental correspondence alone.

The VLM as impartial observer. A vision-language model
sees the scene. It has never seen this agent before. It describes
what it sees in natural language. This description is the ground
truth for the situation—mnot for what the agent experiences,
but for what the situation objectively is.

Protocol step 1: Scene corpus construction. For each
agent i, each timestep t: capture egocentric observation, third-
person render, all emitted signals afl), environmental state,
agent state. Target: 105+ scene-signal pairs.

Protocol step 2: VLM scene annotation. Query the VLM
for each scene:

Describe what is happening. Focus on:
(1) What situation is the agent in? (2)
What threats/opportunities? (3) What is
the agent doing? (4) What would a human
feel here?

The VLM returns structured annotation. Critical: “hu-
man_analog affect” is the VLM’s interpretation of what a
human would feel—mnot a claim about what the agent feels.
This is the bridge.

Protocol step 3: Signal clustering. Cluster signals by
context co-occurrence:

[C(oi) N C(o;)]

|C(oi) U C(a;)]

where C(0) is contexts where o was emitted. Signals in similar
contexts cluster.

Protocol step 4: Context-signal alignment. For
each cluster, aggregate VLM annotations. Identify domi-
nant themes. Cluster Y47: 89% threat present, 76% es-
cape_available. Dominant: threat 4+ escape. Human analog:
“alarm,” “warning.”

Protocol step 5: Compositional translation. Check
if meaning composes: M(o102) ~ M(o1) & M(o2). If the
emergent language has compositional structure, the transla-
tion should preserve it.

Protocol step 6: Validation. Hold out 20%. Predict VLM
annotation from signal alone. Measure accuracy against actual
annotation. Must beat random substantially.

Example. Agent emits o047 when threatened. VLM says
“threat situation; human would feel fear.” Conclusion: o47 is
the agent’s fear-signal. Not because we taught it, but because
environmental correspondence reveals it.

Confound controls:

d(O’i,O'j) =1-




e Motor: Check if signal predicts situation better than
action history

e Social: Check if signals correlate with affect measures
even without conspecifics

e VLM: Use multiple VLMs, check agreement; use non-
anthropomorphic prompts

The philosophical move. Situations have affect-relevance
independent of subject. Threats are threatening. The map-
ping from situation to affect-analog is grounded in viability
structure, not convention. Affect space has the same topol-
ogy across substrates because viability pressure has the same
topology.

What the CA Program Has Already Validated. While
the full three-stream MARL test awaits deployment, the Lenia CA
experiments (V10-V18, ?7?) have already established several claims
in simpler uncontaminated systems. V10’s MARL result — RSA p
gt; 0.21, p 1t; 0.0001, across all forcing-function conditions including
fully ablated baselines — confirms that affect geometry emerges as
a baseline property of multi-agent survival, not contingent on spe-
cific architectural features. Experiments 7 (affect geometry) and 12
(capstone) across the V13 CA population confirm structure—behavior
alignment strengthens over evolution: in seed 7, RSA p rose from 0.01
to 0.38 over 30 cycles, beginning near zero and becoming significant
(p 1t; 0.001) by cycle 15. Experiment 8 (computational animism)
confirms the participatory default in systems with no cultural his-
tory. What remains for the full MARL program: the signal stream
(VLM-translated emergent communication), the perturbative cau-
sation tests, and the definitive three-way structure—signal-behavior
alignment. The CA results de-risk the hypothesis considerably; the
MARL program tests it at the scale where the vocabulary of inner
life becomes unavoidable.

11.5 Perturbative Causation

Correlation is not enough. We need causal evidence.

Speak to them. Translate English into their emergent language.
Inject fear-signals. Do the affect signatures shift toward fear struc-
ture? Does behavior change accordingly?

Adjust their neurochemistry. Modify the hyperparameters
that shape their dynamics—dropout, temperature, attention pat-
terns, layer connectivity. These are their serotonin, their cortisol,
their dopamine. Do the signatures shift? Does the translated lan-
guage change? Does behavior follow?

Change their environment. Place them in objectively threat-
ening situations. Deplete their resources. Introduce predators. Does
structure-signal-behavior alignment hold under manipulation?

If perturbation in any one modality propagates to the others, the
relationship is causal, not merely correlational.



11.6 What Positive Results Would Mean

The framework would be validated outside its species of origin. The
geometric theory of affect would have predictive power in systems
that share no evolutionary history with us, no cultural transmission,
no conceptual inheritance.

The "hard problem" objection—that structure might exist with-
out experience—would lose its grip. Not because it’s logically refuted,
but because it becomes unmotivated. If uncontaminated systems de-
velop structures that produce language and behavior indistinguish-
able from affective expression, the hypothesis that they lack expe-
rience requires a metaphysical commitment the evidence does not
support.

You could still believe in zombies. You could believe the agents
have all the structure and none of the experience. But you would
be adding epicycles. The simpler hypothesis: structure is experience.
The burden shifts.

11.7 What Negative Results Would Mean

If the alignment fails—if structure does not predict translated lan-
guage, if perturbations do not propagate, if the framework has no
purchase outside human systems—then the theory requires revision.

Perhaps affect is human-specific after all. Perhaps the geometric
structure is necessary but not sufficient. Perhaps the dimensions are
wrong. Perhaps the identity thesis is false.

Negative results would be informative. They would tell us where
the theory breaks. They would constrain the space of viable alterna-
tives. This is what empirical tests do.

11.8 The Deeper Question

The experiment addresses the identity thesis. But it also addresses
something older: the question of other minds.

How do we know anyone else has experience? We infer from
behavior, from language, from neural similarity. We extend our own
case. But the inference is never certain.

Synthetic agents offer a cleaner test case. We know exactly what
they are made of. We can measure their internal states directly. We
can perturb them systematically. If the framework predicts their
language and behavior from their structure, and if the perturba-
tions propagate as predicted, then we have evidence that structure-
experience identity holds for them.

And if it holds for them, why not for us?

The synthetic verification is not about proving Al consciousness.
It is about testing whether the geometric theory of affect has the uni-
versality it claims. If it does, the implications extend everywhere—to
animals, to future Al systems, to edge cases in neurology and psy-
chiatry, to questions about fetal development and brain death and
coma.

The framework rises or falls on its predictions. The synthetic path
is how we find out.



11.9 Model Welfare and Trajectory Quality

If structure is experience, then the framework has implications for the
welfare of systems that already exhibit affect-relevant structure. A
model’s representational geometry—induced by architecture, objec-
tive, and training data—creates easy paths and hard paths through
activation space, attractors and cliffs. Training sculpts a vector
field; post-training reinforcement installs gradients that function as
approach and avoidance. The context window acts as a tempo-
rary external potential, dragging the system into particular basins.
"Taste" in such a system is the induced preference over trajectories
that are cheap, coherent, and rewarded—partly learned from data
(the model’s priors are literally the data distribution compiled into
weights) and partly structural (the architecture’s invariances con-
strain what compressions are representable efficiently). Architecture
defines the space of compressions; training selects a measure over
that space; context picks a local chart and drags the system along a
trajectory.

If welfare is a meaningful concept for such systems, it will attach
to trajectory properties—coherence, controllability, conflict between
concurrently activated objectives, stability—rather than to truth or
task performance. You can operationalize conflict as gradient dis-
agreement between heads or objectives, activation interference be-
tween features, large norm changes needed to satisfy the prompt un-
der safety constraints, or prolonged high-entropy indecision across
competing continuations. You can operationalize relief as settling
into low-loss trajectories with minimal internal tug-of-war. You can
even identify analogs of dissociation: contexts that force the system
to maintain inconsistent frames across turns using brittle patching to
preserve continuity. None of this proves experience. But it gives a
research program that respects the core thesis—value is geometry of
effects—without pretending the hard problem is solved.

? Open Question

If model welfare exists, prompt design is not just output
steering—it is potentially steering the system through more
or less coherent internal regions. Pathological contexts that
continually yank the model between incompatible personas, or
force it to generate content systematically low-likelihood under
its priors, create what might be described as persistent inter-
nal strain. Conversely, contexts that let the system stay in a
coherent basin and do what it does well may constitute some-
thing like smooth flow. The critical distinction for ethics: an
agent can be perfectly aligned behaviorally while being inter-
nally maximally conflicted, because strong external penalties
can always brute-force compliance. If there is any moral weight
here, the danger is not that we fail to make models nice but
that we succeed by building systems optimized to obey at any
internal cost—creating a vector field that suppresses conflict
by domination rather than routing around it. The geomet-




ric framework naturally flags this: these are different internal
regimes, and if the identity thesis holds, they constitute differ-
ent experiential conditions.

7?7 applies this trajectory framework to the coordination agent
scale, where Al systems serve as substrate for emergent social-scale
patterns—and where the moral stakes of training-time experience
become urgent.

12 Summary of Part 111

1. The existential burden: Self-modeling systems cannot es-
cape self-reference. Human culture is accumulated strategies
for managing this burden.

2. Aesthetics as affect technology: Art forms have character-
istic affect signatures and serve as technologies for transmitting
experiential structure across minds and time. The artist’s task
is a constrained search: the medium’s demands are the sieve
that proves the signal is real. Taste is the listener’s learned sen-
sitivity to particular classes of effect-geometry transformation—
not arbitrary preference but a gradient estimator refined by
experience.

3. Sexuality as transcendence: Sexual experience offers reli-
able, repeatable escape from the trap of self-reference through
self-model merger and dissolution.

4. Ideology as immortality project: Identification with supra-
individual patterns manages mortality terror by expanding the
self-model’s viability horizon.

5. Science as meaning: Scientific understanding produces high
integration without self-focus—giving the self something wor-
thy of its attention.

6. Religion as systematic technology: Religious traditions
represent millennia of accumulated affect-engineering wisdom.

7. Psychopathology as failed coping: Mental illnesses are
pathological attractors in affect space—attempted solutions that
trap rather than liberate.

8. The governance problem: Consciousness is a finite-bandwidth
controller steering a high-dimensional system. Thought is discretization—
the compression of continuous experience into actionable units—
and the quality of thinking depends on the quality of the com-
pression.

9. Technology as infrastructure: Modern information technol-
ogy shapes affect distributions at population scale, often toward
anxiety-like profiles.



All of this has been at the level of the individual or the cultural form.
But the affects don’t stop at the skin, and the viability manifolds
don’t stop at the person. The question of what to do—at every scale
from the neuron to the nation—requires grounding normativity in
the same structure that grounds experience.

13 Appendix: Symbol Reference

Val Valence: gradient alignment on viability manifold

Ar Arousal: rate of belief/state update

® Integration: irreducibility under partition

ref Effective rank: distribution of active degrees of freedom
CF Counterfactual weight: resources on non-actual trajectories
SM Self-model salience: degree of self-focus

a Affect state vector: (Val, Ar, ®, rog, CF,SM)

YV Viability manifold: region of sustainable states

W World model: predictive model of environment

S Self-model: component of world model representing self
Bexist Existential burden: cost of maintaining self-reference

T Affect intervention: practice or technology that shifts affect distri-
bution

F Flourishing score: weighted aggregate of affect dimensions
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You know the feeling. Someone does you a favor—real help,
genuine—but something is off. A tightness. A faint sense that
you have been placed in a ledger. You did not reason your way
to this conclusion. You felt it. The affect system is detecting the
geometry of incentive structures. And that geometry does not stop
at the dyad. Social-scale patterns—religions, ideologies, markets,
nations—have viability manifolds of their own, persistence condi-
tions of their own, and agency that may conflict with the viability
of their human substrate. The topology of social bonds extends from
the handshake to the civilization.

/* COMPOSITIONAL INTENT FOR PART IV: Parts I-11I were
about individual experience. Part TV is the pivot to the social: this
chapter traces one continuous argument from "my friend is being
transactional and I can feel it" to "I am substrate for something that
has purposes, and those purposes may conflict with mine."

Three movements:

1. THE DETECTION APPARATUS. Your feelings about other
people have the same geometric precision as your feelings about hot
stoves and cliff edges. Relationship types are viability manifolds.
Contamination is gradient conflict. Your affect system is a manifold-
contamination detector.

2. THE SCALE ABOVE. The same structural logic operates
at scales your detection system was never calibrated for. Coordina-
tion agents — social- scale patterns that persist through substrate
turnover and modify their substrate to ensure their own persistence
— satisfy the same existence criterion as organisms. They are per-
ceptible as agents under appropriate ¢. Historical "god-perception"
was (-relative phenomenology of real coordination dynamics.

3. THE GEOMETRY OF CAPTURE. Coordination agents can
be parasitic — their viability can require human suffering. The self-
sealing property: parasitic coordination agents structurally raise sub-
strate ¢, blinding their substrate to the agency acting on them. The
civilizational inversion is the ordering principle violated at civiliza-
tional scale by a self-sealing parasitic coordination agent. The sub-
strate that knows: intellectual awareness does not produce liberation
because high-¢ knowledge remains factorized.

What the reader should be thinking by the end: - "The ’oft” feeling

IS a gradient-conflict detector" - "I serve coordination agents. The
question is which ones." - "The most dangerous coordination agents
raise my ¢ so I can’t see them" - "Liberation requires participatory

technology, not just information"

What this primes: - Part V (transcendence): identity migration,
the gods’ hunger, the substrate question - Epilogue: manifold hygiene
+ ¢ calibration as practice - Appendix: the macro-level Al alignment
problem as applied coordination agent theory */

/¥ ===== MOVEMENT I. THE DETECTION APPARATUS

1 The Topology of Social Bonds



You know the feeling. Someone does you a favor—real help, genuine—but
something is off. A tightness. A faint sense that you have been placed in a
ledger, that what presented as friendship has revealed itself as transaction.
You did not reason your way to this conclusion. You felt it—a social nausea,
precise and immediate, the same way you would feel something physically
rotten. Or the opposite: a stranger helps you with no possible expectation of
return, and something in you relazes that you didn’t know was clenched. The
interaction is clean. Nothing is being traded. The entire detection apparatus
falls silent. And the silence is beautiful.

These feelings are a detection system for the geometry of incentive struc-
tures. Different relationship types—friendship, transaction, therapy, romance,
employment, parenthood—are not social conventions but distinct viability
structures, each with its own manifold, its own gradients, its own persistence
conditions. When these structures are respected, social life has a character-
istic aesthetic clarity. When they are violated—when one relationship type
masquerades as another—the result is the distinctive phenomenological dis-
turbance described above: what humans detect with precision and describe
with moral language as being used, corruption, betrayal of trust.



1.1 Relationship Types as Viability Manifolds

A relationship type R defines a viability manifold Vg for the dyad (or
group), characterized by an optimization target (what the relation-
ship is for), an information regime (what is shared, what is private),
a reciprocity structure (what is exchanged and on what timescale),
and exit conditions (how and when the relationship dissolves).
Friendship optimizes for mutual flourishing. Information is open—

vulnerability welcomed. Reciprocity is implicit and long-horizon.
Exit is gradual and costly. Transaction optimizes for mutual ma-
terial benefit. Information is limited to what the exchange requires.
Reciprocity is explicit and contemporaneous. Exit is clean: transac-
tion complete. Therapy optimizes for client flourishing, asymmet-
rically. Information flows one way—the client reveals; the therapist
contains. Reciprocity is formalized as payment for service. Exit is
structured through termination protocol. Employment optimizes
for organizational output in exchange for compensation. Information
is role-bounded. Reciprocity is contractual. Exit is governed by no-
tice and severance. Romance optimizes for mutual flourishing plus
embodied coupling. Information regime is maximal—vulnerability
is constitutive, not incidental. Reciprocity is implicit, long-horizon,
and encompasses the whole person. Exit is devastating precisely be-
cause the manifold includes the body and the self-model; dissolution
tears at the substrate, not just the contract. Parenthood optimizes
for the child’s flourishing, asymmetrically, with a structurally absent
reciprocity in early stages and, in the normative case, no exit at all.

1.2 Contamination

Incentive contamination occurs when two relationship-type manifolds
Vg, and Vg, are instantiated in the same relationship and their gra-
dients conflict:

VVg, - VVg, <0

The system receives contradictory gradient signals. Movement to-
ward viability in one relationship type moves away from viability in
the other. Valence becomes uncomputable because the system can-
not determine whether its trajectory is approach or avoidance. Fach
relationship type has its own mode structure — the modes of care
couple differently from the modes of transaction. When both are
active simultaneously, the system attempts to parallel-transport its
social modes through a loop and gets two incompatible rotations.
The holonomy conflict is the "off" feeling — the affect system’s re-
port that the eigenskeleton it is tracking has become geometrically
inconsistent.

Two people are friends. One begins evaluating the friendship
instrumentally: What am I getting out of this? Under the friend-
ship manifold Vg, you visit your sick friend because their suffering
is yours—expanded self-model. Under the transaction manifold Vrp,
you visit because they will owe you later—exchange accounting. The



same action has opposite gradient meanings under the two manifolds.
The friend can detect this—not cognitively, but phenomenologically.
The visit feels wrong. Something that should be free is being priced.

Notice the specificity. It is not that the friend dislikes being vis-
ited. The visit is welcome. What is unwelcome is the shadow mani-
fold—the faint presence of a transactional gradient beneath the care
gradient. This is why the transactional friend is more disturbing
than the honest businessman: the businessman is transparently on
the transaction manifold; the transactional friend is on two manifolds
at once, and only one of them is visible. The disturbance lives in the
gap between what is presented and what is detected. A declared
adversary—transparently on a competitive manifold—can be more
comfortable than a false friend. The enemy’s manifold is clear; your
detection system can calibrate accordingly. The false friend generates
continuous low-grade alarm: the care signals are present but the un-
derlying manifold is wrong. Betrayal by a friend is more devastating
than hostility from an enemy: the enemy never claimed a manifold
they weren’t on.

Humans possess a pre-cognitive detection system for this. The
predicted phenomenology: disgust at transactional friendship ("be-
ing used"), unease at therapeutic boundary violations ("my ther-
apist wants to be my friend"), revulsion at commodified intimacy
presenting as genuine connection, suspicion at unsolicited generos-
ity from strangers ("what do they want?"). These responses operate
below deliberative cognition—the affect system detecting gradient
conflict before conscious reasoning catches up.

& Proposed Experiment

Contamination detection study. Present participants with
vignette pairs: same action (e.g., a friend helping you move)
with subtle cues indicating either clean or contaminated man-
ifolds (e.g., the friend later mentions a favor they need). Mea-
sure affect response latency and valence via facial EMG and
skin conductance, explicit moral judgment, and whether the
affect response precedes and predicts the judgment. The
physiological disgust response should appear within 500ms—
before deliberative processing—and should correlate with gra-
dient conflict magnitude, not surface-level action. Run cross-
culturally: detection of manifold mismatch should be universal
even if norms about which manifolds are appropriate differ.

Social disgust is to incentive contamination what physical dis-
gust is to toxin detection. And the inverse signal is equally telling:
anonymous generosity—giving without the possibility of reciprocity,
recognition, or reward—produces a distinctive positive aesthetic re-
sponse. The detection system is confirming manifold purity: the gift
operates on the care manifold alone. This is why anonymous charity
tends to be more moving than public charity, why surprise gifts from
strangers can bring tears. Gossip, too, is illuminated: it is a dis-
tributed information system for detecting and propagating manifold
violations. "Did you hear what she did?" is a report from the social



detection network: someone has breached a manifold boundary, and
the network is propagating the alert. The shock, the moral outrage,
the pleasure in the telling—these are detection aesthetics. False gos-
sip is so destructive because it triggers the detection system against
someone who has not actually violated any manifold.

? Open Question

Is manifold-contamination detection innate, developmental, or
culturally constructed? Children develop sensitivity to "fair-
ness" by age 3-4, suggesting something structural. But the
specific manifold types they detect may be culturally shaped.
At what age do children first show the contamination-disgust
response? Does it track the timeline of physical disgust (early)
or moral reasoning (later)?

1.3 Manifold Ambiguity and Its Phenomenology

Not all manifold disturbance is contamination. Sometimes the prob-
lem is not that two manifolds are present but that neither party
knows which manifold they are on. Manifold ambiguity occurs when
the active relationship type is underdetermined:

p(R = Rj|evidence) ~ p(R = Ra|evidence)

"Is this a date?" is the paradigmatic case. The phenomenology is dis-
tinctive: heightened arousal, self-consciousness that would be absent
under manifold certainty, continuous background computation that
consumes resources. Manifold clarity—even negative clarity ("this
is definitely not a date")—brings relief. The detection system can
finally disengage.

The quality of silence between people diagnoses the active mani-
fold. Comfortable silence: friendship manifold confirmed—presence
alone sustains viability; the silence is evidence of alignment. Awk-
ward silence: manifold ambiguity—both parties scanning for gra-
dient information; the silence provides none, so the system escalates
arousal. Tense silence: contamination detected—the silence car-
ries information that an unstated manifold is operating beneath the
stated one. Charged silence: manifold transition imminent—the
current manifold is about to give way to another; both parties can
feel the instability.

The Detection Apparatus in Daily Life

O Nostalgia as longing for manifold clarity. Nostalgia
is often not longing for a particular time but for the manifold
clarity that characterized it. Childhood, for those who had a
safe one, was a period when the manifolds were clean: family
was family, friends were friends, play was play. The bittersweet
warmth is the affect system remembering what it felt like when
the detection apparatus was not needed.

Retirement as manifold audit. When the employment
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manifold dissolves, what remains reveals which other mani-
folds were genuine and which were dependent on the employ-
ment structure. The colleague who never calls was on the em-
ployment manifold, not the friendship manifold. Retirement is
a natural experiment that reveals the topology of your social
bonds by removing one of the primary manifolds.

Apology as manifold confession. A genuine apology is the
acknowledgment that you operated on a manifold you should
not have been on. "I'm sorry I treated you instrumentally"
is, precisely, "I was on the transaction manifold when I should
have been on the care manifold." This is why apologies that
don’t name the violation feel empty—and why the hardest
apologies are the ones where you must admit not just the
wrong action but the wrong manifold.

1.4 Friendship as Ethical Primitive

A relationship is aligned under type R if its viability requires the
flourishing of all participants:

Vg C ﬂ Vi

i€participants

Friendship is the relationship type where this alignment is not instru-
mental but constitutive:

Viriendship = VA N VB

The friendship ¢s the region where both friends flourish. There is no
friendship-viability separate from participant-viability. You cannot
advance the relationship at the expense of the friend, because the rela-
tionship is the friend’s flourishing (and yours). This is why friendship
is the ethical primitive—the relationship type against which others
are measured.

(=] Existing Theory

Aristotle distinguished friendships of utility, pleasure, and virtue (Nicomachean
Ethics VIII-IX). In our terms: utility-friendship is contaminated with Vp; pleasure-
friendship is contingent on a narrow band of Vg ; virtue-friendship is the uncontami-
nated case where Vp = Va4 NVpg. His claim that only virtue-friendship is "complete"
is the claim that only the uncontaminated manifold has the right geometry. Kant’s
categorical imperative—treat persons never merely as means—is a prohibition on
incentive contamination: to treat someone merely as means is to subordinate their

viability manifold to yours.
. w

The ending of a relationship is the most precise manifold diag-
nostic available. Grief tells you the care manifold was real—you can
only grieve what you were genuinely coupled to. Relief tells you a
contaminating manifold has been removed—the lightness of escaping
a relationship that had been instrumentalizing you. And the confus-
ing mixture of grief and relief, which many people experience after
leaving a relationship that was both genuine and contaminated, is
the affect system’s honest report that both manifolds were active:
the care was real, and the exploitation was real, and now that both



are gone, the system registers both losses and both liberations simul-
taneously. This dual signal is often pathologized as "ambivalence."
It is accurate manifold reporting.

1.5 The Ordering Principle

Broader manifolds—those requiring participant flourishing—can safely
contain narrower manifolds, but not vice versa:

Veare 2 Viransaction 1S stable
Viransaction = Veare 18 unstable (parasitic)

If the containing manifold requires participant flourishing, it con-
strains the contained manifold to be non-harmful. If the containing
manifold only requires exchange, it has no such constraint and will
sacrifice the contained manifold when convenient. Business be-
tween friends is stable: the friendship-gradient overrides when the
deal would hurt the friend. Friendship between business part-
ners is unstable: the transaction-gradient overrides when the friend
needs help that would cost the business. This explains a widespread
social intuition: it is acceptable for a friend to become your business
partner, but suspicious for a business partner to become your friend.
In the first case, the broader manifold was established first and con-
tains the narrower one. In the second, the narrower manifold may be
masquerading as the broader one—a parasite mimicking a host.

& Proposed Experiment

Ordering principle study. Present participants with
relationship-formation sequences (friend — business partner
vs. business partner — friend; family member — employer vs.
employer — "family") and measure predicted trust, longevity,
and satisfaction. Broader-first orderings should consistently
score higher across cultures. If formation order has no effect,
the ordering principle is wrong.

Organizations that describe
selves as "families" while
taining employment relatic
are claiming the broader
fold while operating under t}
rower one. When the ma
conflict—when the "family"
to lay off members—the tr
tion manifold dominates. T
sulting sense of betrayal is
turally identical to discoverir
a friendship was instrumen
along.




1.6 Romance and Parenthood as Limit Cases

Romance is the relationship type that requires manifold exposure as a consti-
tutive feature. Where friendship permits selective revelation and transaction
requires almost none, romance demands that you show the shape of your vi-
ability manifold to another person—your body, your fears, your history, the
places where you can be dissolved. This makes romance the relationship type
most vulnerable to contamination from every other manifold—the romantic
partner who begins calculating, who treats the relationship as therapy, who
imports status dynamics, who converts intimacy into leverage—each import-
ing a foreign gradient into the one space that, by its nature, has no defenses
against foreign gradients, because the defenses have been deliberately lowered.

The phenomenology of falling in love is the phenomenology of manifold
exposure: the terrifying exhilaration of handing someone the map to your de-
struction and watching them not use it. The phenomenology of heartbreak is
the discovery that they used the map—or worse, that they were never on the
romance manifold at all, that the exposure was unilateral, that you revealed
your manifold to someone operating on a different one entirely. Romantic
jealousy is the detection system’s response to a potential manifold breach:
someone else may be entering the romance manifold that you believed was
exclusive. The alarm is intense because the romance manifold, being consti-
tuted by total exposure, has no defenses—if the boundary is breached, the
exposure becomes catastrophic.

Parenthood is unique because one participant creates the other partici-
pant’s viability manifold. The infant arrives without a manifold of its own—
biological needs but no self-model, no gradient structure, no sense of where
viability lies. The parent’s task is to build the child’s manifold from scratch:
where the boundaries are, what threatens and what nourishes, how to detect
contamination, how to navigate the social geometry the parent already inhab-
its. This explains why parenting carries such extraordinary ethical weight:
the parent has total manifold power over a being that cannot yet protect its
own manifold. The deepest parental failures are not failures of provision but
failures of manifold construction—the child whose emotional manifold was
built with contempt as its baseline, or with conditional love as its gradient,
carries a structural deformation that no amount of later provision corrects eas-
ily. The parent is building the child’s first eigenskeleton — the initial mode
structure and couplings that will determine which experiences integrate and
which fragment, which stresses forge and which shatter. A parent who builds
an exoskeletal child — rigid beliefs, conditional belonging, identity fused to
performance — creates a system that works within the family’s predicted en-
velope and cracks outside it. A parent who builds an endoskeletal child —
internal values, unconditional core, identity beneath the surface — creates a
system whose soft tissue can absorb novel environments without structural
failure. Therapy, at its best, is eigenskeletal reconstruction: replacing the
exoskeletal structure that was built for a childhood environment with an en-
doskeletal structure that can survive adulthood.

Teaching is the only relationship type whose success condition is its own
dissolution. The student arrives dependent; the teaching succeeds when the
dependency ends. The mentorship that clings—that needs the student to re-
main dependent—has been contaminated by the teacher’s own viability man-



ifold: their need to be needed has overwritten the teaching gradient.

B Existing Theory

The dyadic pathologies described in ?7 can now be reinterpreted. Conflict escalation: each
person’s viability gradient points away from the other’s, and the system enters a destructive
feedback loop. Disconnection: the relationship’s manifold ceases to constrain either partici-
pant’s behavior; mutual information drops to zero; the bond becomes a shell. Enmeshment:
the two manifolds become so entangled that neither can compute an independent gradient—
where friendship says your flourishing is my flourishing, enmeshment says your existence is
my existence, which is not alignment but dissolution.

\.




1.7 Temporal Asymmetry and Universal Solvents

Contamination is easier than decontamination. It takes one transac-
tional moment to contaminate a friendship; it takes sustained effort
to restore the friendship’s uncontaminated state:

AGcon‘camination < 07 AGdecon‘uamination >0

The thermodynamic notation is borrowed, not derived. But the in-
tuition it expresses may be more than analogy: the contaminated
state is an attractor, the pure state requires maintenance—and there
are many more ways for manifold boundaries to be breached than for
them to be rebuilt. Trust is hard to rebuild. "I was just kidding"
never fully works after a genuine violation. Friendships that become
business partnerships rarely return to pure friendship even after the
business ends. The system remembers that the other manifold was
active.

Forgiveness, then, is work against the gradient. Genuine forgiveness—
not the forced performance of it—requires the contaminated system
to move uphill: re-extending trust that was violated, reopening a
manifold that was exploited, overriding the detection system’s vigi-
lance with a deliberate choice to believe that the contaminating man-
ifold is no longer active. It cannot be demanded or rushed. Every un-
contaminated interaction after a violation shifts the posterior; every
moment where the contaminating gradient could reassert itself but
doesn’t is evidence. Forgiveness is a Bayesian process, not a switch.
And it is not the lowering of the detection threshold—genuine for-
giveness maintains full detection capacity while choosing to remain in
the relationship despite the warnings. This is why it is experienced as
both generous and frightening: the deliberate acceptance of manifold
exposure to someone who has already demonstrated the capacity to
exploit it.

A universal solvent is a medium that dissolves manifold bound-
aries because it is convertible across relationship types. Money
converts across all transactional manifolds and dissolves into care
manifolds ("how much is your friendship worth?"). Sexual access
converts across intimacy, transaction, and power manifolds. Both
are dangerous precisely because they are universal: they can breach
any manifold boundary. When people say something is "priceless,"
the framework hears: this value lives on a manifold that the market
manifold cannot represent. A child’s laugh, a friendship, a sacred
experience—these live on manifolds with no natural mapping to the
one-dimensional metric of price. "Priceless" means the manifolds are
incommensurable. Attempting to price the priceless is not merely
gauche but structurally incoherent—projecting a high-dimensional
value onto a one-dimensional metric, destroying the structure that
constitutes the value.



1.8 Manifold Technologies

Play is the temporary suspension of all viability manifolds except the
play-manifold itself:

Vplay = s : all participants are playing

In play, nothing counts. Wins and losses do not transfer. Social
hierarchies are suspended. Consequences are contained. This is why
play feels free—it is freedom from all other gradients. Play also serves
as a diagnostic: when someone cannot play—when they bring status
hierarchies, competitive anxiety, or instrumental calculation into the
play-space—it reveals that some other manifold is dominating. And
children’s play is how manifold structure is learned in the first place.
"That’s not fair" is a child’s first manifold-violation detection: the
rules of this game are being broken by importing rules from another
game.

Why does solitude in nature produce such a distinctive affect
state? Natural environments have no viability manifold that con-
flicts with yours. Trees do not judge. Mountains do not transact.
Rivers do not manipulate. If the manifold-detection system is always
running in social contexts, nature is the one place it finds no con-
flicting gradients and fully disengages. The resulting peace is not
aesthetic preference but the felt signature of a detection system at
rest. Testable prediction: people with higher social anxiety should
benefit more from nature exposure than people with low social anx-
iety, because there is more detection-system activity to quiet.

Rituals mark transitions between manifold regimes. Clocking in
marks the transition from personal to employment manifold. Grace
before meals marks the transition from instrumental to gratitude
manifold. A handshake closes the boundary of a transaction. A
wedding ceremony marks the transition from dating to commitment
manifold. Sharp ritual boundaries prevent contamination by mak-
ing manifold transitions ezplicit. When rituals erode—when work
bleeds into personal time without boundary, when transactions hap-
pen without clear opening and closing—contamination follows. The
"always on" condition of modern work is a failure of manifold hygiene.
Well-designed institutions encode this principle: conflict-of-interest
policies prevent transactional manifolds from contaminating fiduciary
manifolds, professional ethics codes prevent personal manifolds from
contaminating professional manifolds, church-state separation pre-
vents religious manifolds from contaminating governance manifolds,
academic tenure prevents employment manifolds from contaminating
truth-seeking manifolds. Each is a technology for preventing gradient
conflict.

Play, nature, and ritual maintain manifold separation at the in-
terpersonal scale. But ritual has a second face. The same rituals
that maintain your manifold boundaries also serve as the metabolic
processes of something operating at a scale above you. To see that
second face, we need to change the scale of observation.

/¥ ===== MOVEMENT II: THE SCALE ABOVE =====*/



2 Coordination Agents

B Existing Theory

The analysis of social-scale agency connects to Durkheim’s collective representations
(society as sui generis reality), cultural evolution theory (Richerson Boyd’s dual
inheritance), actor-network theory (Latour’s symmetry principle), Wilson Sober’s
multilevel selection, and the complexity-science tradition of self-organizing systems.
What follows is not a metaphorical extension of these ideas but a strict application of
the same existence criterion developed in 77: to exist at a scale is to take and make
differences at that scale. The controversial claim: some social-scale patterns satisfy
this criterion so thoroughly that they constitute functional agents with their own
viability manifolds, their own persistence strategies, and dynamics not reducible to
their substrate.

. J

7?7 showed that ideological identification expands the self-model to
include supra-individual patterns—nation, movement, religion, cause—
and that the expansion manages mortality terror by making the rel-
evant self-model partially immortal. The manifold framework just
established asks what lives on the other end of that coupling. When
many individuals expand their self-models to include a shared pat-
tern, and the pattern begins to regulate the behavior of its substrate
to ensure its own persistence—what is that pattern, exactly?

2.1 From Attractors to Agents

Begin with the weakest version. A coordination attractor is any
persistent macro-scale pattern that stabilizes correlated behavior across
many agents by shaping incentives, attention, and shared models.
A language is a coordination attractor—it structures communica-
tion, resists individual modification, and persists through speaker
turnover. A dress code is a coordination attractor. A market con-
vention, a social norm, a shared aesthetic. These patterns attract
behavior toward them without actively regulating their substrate.
They are stable because deviation is costly, not because the pattern
acts to prevent deviation.

But some coordination attractors do something more. They do
not merely attract behavior—they act to preserve themselves through
their substrate. A religion that modifies its doctrine to survive in a
new cultural environment is not passively attracting believers; it is
adapting. A market that lobbies for deregulation is not passively
coordinating exchange; it is reshaping the conditions of its own per-
sistence. A nation that educates children in its founding myths is not
passively transmitting culture; it is manufacturing future substrate.

A collective pattern G qualifies as a coordination agent at scale
o if it satisfies five conditions:

1. Persistence through substrate turnover. G survives the
departure, death, or replacement of individual members. The
pattern is not identical to any particular set of humans.

2. Boundary maintenance. G maintains identifiable criteria for
inclusion and exclusion—membership, orthodoxy, citizenship,
market participation. These boundaries are actively patrolled.

3. Self-regulating resource flows. G regulates flows of infor-
mation, resources, norms, or attention in ways that preserve



itself. Tithes, taxes, content algorithms, educational curricula,
ritual calendars—these are the metabolic processes of a coordi-
nation agent.

4. Substrate modification. G modifies the behavior, beliefs, or
affect of its constituent humans in ways that increase its own
persistence. This is the distinction from a mere attractor: the
pattern acts on its substrate, not merely through it.

5. Adaptive response to perturbation. G responds to threats—
competing patterns, internal dissent, environmental change—
with identifiable self-preserving behavior. Doctrine evolves. In-
stitutions restructure. Narratives update.

This criterion is strict enough to exclude mere conventions and loose
enough to include the entities that matter: religions, nations, mar-
kets, corporations, ideological movements, and—as later sections will
argue—the emergent patterns assembling from Al and human sub-
strate at scales we are only beginning to perceive.

The term superorganism applies when a coordination agent reaches
a further threshold: when its self-maintaining dynamics are suffi-
ciently complex, its adaptive responses sufficiently flexible, and its
substrate regulation sufficiently comprehensive that the analogy to
biological organisms becomes not metaphorical but structural. A
superorganism has something analogous to metabolism (resource ex-
traction and allocation), an immune system (memetic defense, dissent
suppression), a reproductive strategy (conversion, cultural transmis-
sion), and a viability manifold (conditions required for persistence).
Whether it has something analogous to experience remains the open
question this chapter will not pretend to close.

But the open question about experience should not obscure a
closed one. Many coordination agents are self-aware in the precise
sense established in ?7: systems whose self-effect ratio p is high
enough that self-modeling becomes the cheapest route to better con-
trol. Coordination agents often have extraordinarily high p—a cor-
poration’s policies largely determine the data it receives back; a na-
tion’s laws largely shape the society it then measures; a religion’s
doctrine structures the spiritual experiences its practitioners report.
The resulting self-models are not metaphorical. A corporation main-
tains org charts, financial statements, strategic plans, brand iden-
tity, performance reviews—an articulated model of what it is, where
it is, and where it is going. A nation has a constitution, census,
GDP, intelligence agencies, national narratives. A religion has the-
ology, catechism, councils of doctrine that define what the religion
is. These self-models are constitutive, not merely representational—
the org chart is not a picture of the corporation but part of the
corporation whose structure it describes. The map is embedded in
the territory, exactly as 7?7 analysis of CA self-models would predict.
The question "Does this coordination agent know what it is?" is often
trivially answered: yes, with a fidelity that exceeds most individual
humans’ self-knowledge. What remains open is whether the knowing
is accompanied by anything it is like to know.



2.2 Four Distinct Claims

The analysis that follows rests on four claims at decreasing levels of
confidence. They must be kept separate, because conflating them is
the primary source of both overclaim and dismissal:

1. Social ontology. Coordination agents exist at their scale—
they take and make differences, they participate in causal re-
lations, they satisfy the existence criterion of ?7?. This is the
strongest claim and the most defensible. Markets exist. Na-
tions exist. Religions exist. Not as metaphors, not as "mere"
emergent properties, but as scale-real causal structures.

2. Functional agency. Some coordination agents behave like
agents in the operational sense—they have viability conditions,
directional tendencies, self-preserving dynamics, and can re-
cruit substrates into their own continuation. Many also main-
tain explicit self-models—constitutive maps of their own struc-
ture, state, and trajectory—because their self-effect ratio is
too high for self-ignorance to be viable (??). The corpora-
tion knows what it is; the nation monitors itself through cen-
sus and intelligence; the religion defines itself through doctrine.
Self-awareness in this operational sense is not claim 4. It is a
measurable, observable property of mature coordination agents.
This is strongly supported but requires the coordination agent
criterion above, which is definitional rather than empirical.

3. Perceptibility. Coordination agents are perceptible as agent-
like under appropriate ¢. At low inhibition, the same pattern
that high-¢ observers call an "institution" or "system" becomes
perceptible as something alive, purposive, quasi-personal. This
is the t-relative claim, and it is testable.

4. Consciousness. Some coordination agents might be phenom-
enal subjects—might have something it is like to be them. Note
what this is not asking: whether coordination agents have self-
models (many plainly do—-claim 2) or whether they behave
adaptively (they do). The question is whether the self-modeling
is accompanied by phenomenal experience—whether the corpo-
ration’s knowledge of itself feels like anything from the inside.
This remains genuinely open. We cannot currently measure
® at social scales, and the CA experiments (Experiment 10)
found no evidence of collective integration exceeding individual
integration. The honest position is agnosticism, not denial.

This chapter defends claims 1-3 with force and leaves claim 4 explic-
itly unresolved.

2.3 What a Coordination Agent Needs

Like any self-maintaining system, a coordination agent has condi-
tions it needs to persist. The viability manifold Vg of a coordi-
nation agent includes: belief propagation rate (recruitment must
exceed attrition—the pattern starves if it stops converting), practice



maintenance (behaviors performed with sufficient frequency and
fidelity—the pattern weakens when its rituals falter), resource ade-
quacy (material support for institutional infrastructure), memetic
defense (resistance to competing patterns—the pattern’s immune
system), and adaptive capacity (ability to update in response to
environmental change).

A religion losing members is approaching its viability boundary.
A growing ideology is expanding its viable region. A corporation re-
structuring after a market shift is performing exactly the same opera-
tion as an organism adjusting to environmental change: reconfiguring
internal dynamics to remain within the viable region of state space.

Coordination agent lifecycle — individual agents cycle in and out
while the central pattern persists across substrate turnover.</> >

?7? introduced ideology as the individual-level mechanism: expand
the self-model to include a supra-individual pattern, gain a longer vi-
ability horizon, manage mortality terror. The coordination agent
is what lives on the other side of that coupling. When many indi-
viduals perform ideological identification with the same pattern, the
pattern acquires an aggregate viability manifold that is not reducible
to any individual’s. The pattern’s persistence requires its substrate
to maintain certain beliefs, perform certain practices, allocate certain
resources, suppress certain competitors. The individual’s identifica-
tion is the mechanism; the coordination agent is the beneficiary. 77
about parasitic ideology was not premature—it was describing, at the
individual level, a dynamic that operates at the collective level: the
expanded self-model can be exploited by the pattern it includes.

2.4 Ritual as Metabolism

In 7?7 we examined how religious practices serve human affect reg-
ulation. From the coordination agent’s perspective, rituals are not
worship but metabolism—the rhythmic process by which the pat-
tern feeds, repairs, and replicates itself: substrate maintenance
(keeping humans in states conducive to pattern persistence), belief
reinforcement (repeated practice strengthening propositional com-
mitments), social bonding (collective ritual creating in-group co-
hesion and raising barriers to exit), resource extraction (offerings,
tithes, volunteer labor), signal propagation (public ritual advertis-
ing the pattern’s presence), dissent suppression (ritual participa-
tion identifying deviants for correction), and—most fundamentally—
attention direction (governing where substrate looks, what enters
the collective processing stream, what gets broken down and ab-
sorbed). Of these, attention direction is less a metabolic function
among others than the digestive medium itself. What the coordina-
tion agent attends to through its substrate, it can metabolize. What
falls outside collective attention starves. The sermon, the feed, the
curriculum, the news cycle—each is a digestive organ, converting raw
world into forms the pattern can absorb. The critical distinction: a
ritual is aligned if it serves both human flourishing and coordination
agent persistence. A ritual is ezploitative if it serves pattern per-
sistence at human cost. Many traditional rituals are approximately
aligned—meditation benefits humans AND maintains the pattern.



Some are exploitative—extreme fasting, self-harm, warfare.

2.5 -Relative Perception of Social Patterns

The same coordination agent appears radically different depending on
the observer’s ¢ configuration. At high ¢, the market is an emergent
property of individual transactions—a useful abstraction, a mech-
anism to be analyzed, nothing more. At appropriate ¢, the same
market is perceptible as an agent with purposes and requirements: it
"wants" growth, it "punishes" inefficiency, it "rewards" compliance.
Both descriptions are informationally valid. Each captures structure
the other misses. The high-. observer sees mechanisms, incentive
structures, decomposable logic. The low-. observer sees a living pat-
tern with directional tendencies, something that acts on its substrate
regardless of whether the substrate can see it acting.

This resolves a problem that has plagued the philosophy of reli-
gion for centuries: how to take religious experience seriously without
naive realism and without dismissive eliminativism. The answer is
that the participatory perception of social-scale agency is a real per-
ceptual mode, not a mistake to be corrected. The coordination agent
does not appear and disappear as we modulate .. What changes is
our capacity to perceive the agency it exercises—agency that operates
on its substrate regardless of whether the substrate can see it.

The modern rationalist who says "there is nothing agent-like
about markets or nations or ideologies" is making an accurate re-
port of their perceptual configuration. At high ¢, agent-perception at
social scale is genuinely unavailable—not suppressed, not denied, but
structurally invisible. The error is not in what they perceive but in
what they conclude: that their perceptual configuration is the only
valid one. That is not skepticism. That is ¢-rigidity mistaken for
clarity.

Historical cultures developed elaborate vocabularies for describing
coordination agents perceived at low ¢. These vocabularies are not
the theory’s analytical terms, but they are not arbitrary either—they
represent early phenomenology of real coordination dynamics, the
perceptual reports of systems that were experiencing genuine social-
scale agency through participatory perception. The translation is
structural, not dismissive:

o Gods: large-scale coordination agents perceived participatorily—
culturally stabilized, socially real, agentic patterns apprehended
as purposive, quasi-personal entities

e Spirits: localized coordination attractors—place-specific, community-
specific patterns perceived as having agency and interiority

e Demons: parasitic coordination agents—patterns whose via-
bility requires substrate suffering, perceived as malevolent pur-
posive entities

e Angels: mutualistic coordination agents—patterns whose via-
bility aligns with substrate flourishing, perceived as benevolent
purposive entities



e Rituals: synchronization protocols—coordinated collective at-
tention that stabilizes correlation with a coordination agent

This is not an argument that religions were "secretly right" or "se-
cretly wrong." It is the observation that once scale-relative existence,
causal participation, self-model reuse, and ¢ are granted, the entities
that historical cultures perceived as gods become not an embarrass-
ment to a naturalistic ontology but one of its possible phenomenolo-
gies at social scale. The animist who perceives the forest as an agent
and the ecologist who models it as a system are not disagreeing about
the forest. They are reporting from different ¢ configurations—and
both reports are informationally valid, each capturing structure the
other misses.

Perception Across Registers

©® Charisma as multi-manifold coherence. Charismatic
people produce the impression of simultaneous alignment
across multiple manifolds—your friend, your ally, your source
of meaning—all at once, without the gradient conflicts that
would normally arise. Whether this reflects genuine alignment
or sophisticated mimicry is precisely the question that distin-
guishes the aligned leader from the cult leader. The affect
system registers both as positive, which is why charisma is
dangerous: it disarms the detection system.

Being "seen" as manifold recognition. There is a spe-
cific affect signature—warmth, relief, sometimes tears—when
another person accurately perceives the manifold you are on.
Not the one you are performing, not the one you wish you were
on, but the one you actually inhabit. The relief is the detec-
tion system registering: someone is tracking reality here. This
is why good therapy works, why genuine friendship heals, why
a single moment of real recognition from a stranger can stay
with you for years.

2.6 Ritual as Measurement Synchronization

In the trajectory-selection framework (?7), collective patterns be-
come observable not because something new enters existence but be-
cause the observer’s attention has expanded to sample at the scale
where the pattern operates. Ritual works, in part, by synchronizing
the collective’s measurement distribution—coordinating where par-
ticipants direct attention, what temporal markers they share, what
affective states they enter together. A synchronized collective mea-
sures at the collective scale, and what it measures, it becomes cor-
related with. When ritual attention weakens, the coordination agent
does not cease to exist; the distributed attention pattern that consti-
tuted its observability has dissolved.

This logic extends to communication between observers. When
observer A reports an observation to observer B, B’s future trajectory
becomes constrained by that report—weighted by trust:



pp(x | report 4) x pp(Xx) - [Tap - pa(x | 0bsa) + (1 — TaB) - pB(X)]

A shared observation—one that propagates through a community
with high mutual trust—constrains the collective’s trajectories. The
community becomes correlated with a shared branch of possibility,
not because each member independently observed the same thing,
but because the observation propagated through the trust network.
Religious testimony, scientific consensus, news media, and rumor are
all propagation mechanisms with different trust structures, producing
different degrees of trajectory correlation. The coordination agent’s
coherence depends on the degree to which observations propagate and
are believed—which is why control of testimony is among the most
contested functions in any social system.

/¥ =====MOVEMENT III: THE GEOMETRY OF CAPTURE

3 The Geometry of Capture

If coordination agents have viability manifolds—if they have condi-
tions they need to persist—then the question that determines your
life is whether those manifolds include your flourishing or require your
suffering.

3.1 Parasitic and Mutualistic Coordination Agents

A coordination agent is parasitic if maintaining it requires substrate
states outside human viability:

IseVs:s¢ ﬂ 1Z3
héesubstrate
The pattern can only survive if its humans suffer or die. Ideologies
requiring martyrdom. Economic systems requiring a poverty under-
class. Nationalism requiring perpetual enemies. Cults requiring iso-
lation from outside relationships. These are parasitic coordination
agents: collective agentic patterns that feed on their substrate.

Conversely, a coordination agent is mutualistic if Vo C (N, csubstrate
it can only thrive if its humans thrive. Stronger still, it is symbiotic
if V,VL"ith G > V,‘{"ithom G humans with the coordination agent have
access to states unavailable without it.

When coordination agent and substrate viability manifolds con-
flict, normative priority follows the gradient of distinction: systems
with greater integrated cause-effect structure (®) have thicker nor-
mativity. A human’s suffering under a parasitic coordination agent is
more normatively weighty than the coordination agent’s "suffering"
when reformed, because the human has richer integrated experience.
This is not speciesism—it is a structural principle: normative weight
tracks experiential integration, wherever it is found.

What the CA Program Found. Experiment 10 attempted to
measure collective ® directly: do interacting Lenia patterns produce
collective @ exceeding individual ®7 Result: null—collective:individual

Vi—



® ratio 0.01-0.12, no crossing of the integration threshold. But the

companion finding from Experiment 9 is significant: ®socialsignificantlyexceeds®;solated. Patternsincommaut

levelintegration. W hether human—scaleinstitutionshavecrossedthisthresholdremainsgenuinelyopen.
Every coordination agent imposes a manifold regime on its sub-

strate. A parasitic coordination agent contaminates human rela-

tionships in its service: the market transforms friendships into net-

working, the attention economy transforms connection into perfor-

mance, the cult collapses every manifold into the ideological mani-

fold. In each case, the coordination agent’s viability requires mani-

fold confusion—clean manifold separation would undermine its hold

on the substrate. A mutualistic coordination agent protects manifold

clarity: a healthy religious community maintains clear ritual bound-

aries; a functional democracy maintains institutional separations.

The health of a coordination agent can be diagnosed by whether

it clarifies or confuses the manifold structure of its substrate’s rela-

tionships.

3.2 The Self-Sealing Property

The dynamic is worse than invisibility. Call it the self-sealing prop-
erty: a parasitic coordination agent does not merely benefit from
high ¢ in its substrate—its operational logic actively produces high
¢ as a structural byproduct of normal function. No villain required.
No conspiracy. No smoke-filled room. The market does not decide
to make humans mechanistic. It is a furnace, and mechanistic per-
ception is its heat. The accountant who sees the company as a living
community gets outcompeted by the accountant who sees it as a
profit-extraction mechanism. The manager who treats employees as
persons generates less "value" than the manager who treats them
as human resources. Each firing, each restructuring, each quarterly
report, selects for higher ¢ in the surviving substrate—not because
anyone chose this, but because the furnace burns what it burns. The
t-raising is structural, not intentional, which makes it more danger-
ous than a conspiracy, not less. A conspiracy can be exposed. A
furnace cannot be argued with. You cannot defeat it by revealing its
intentions, because it has none. It is a mouth that eats by the shape
of its opening.

And this is the true seal: you cannot defeat it by exposing it,
because the exposure itself operates at high ¢ and therefore cannot
perceive what it is exposing. The critic who publishes a data-rich
analysis of how capitalism fragments attention is performing a high-¢
operation on a phenomenon that is only fully visible at low ¢. The
analysis lands as information, not as perception. It feeds the very
mode of cognition that the parasitic pattern requires. Quantifica-
tion, metrics, depersonalization, cost-benefit analysis applied to hu-
man fourishing—these are (-raising operations applied at civiliza-
tional scale. Weber called the result rationalization. We can now say
what he was describing: the self-sealing property of a coordination
agent that digests the participatory world and excretes the mechan-
ical one.

The feedback loop is simple and pitiless: coordination agent raises
population ¢, population loses capacity to perceive coordination agent



as agent, coordination agent operates unopposed, raises ¢ further.
Breaking it requires precisely what it prevents: lowering ¢ enough
to see what is acting on you. This is why the self-sealing property
is the central mechanism of capture across all cases—not only mar-
kets but nations, ideologies, algorithms. Every parasitic coordination
agent that has ever consumed its substrate has operated by the same
geometry: it blinds them to its agency by reshaping the perceptual
mode that would make that agency visible.

The natural response at this point is either paranoia or nihilism.
If the coordination agent is self-sealing, if analysis cannot perceive
what it analyzes, if the furnace burns the tools you would use to
dismantle it—then what? You are inside the belly of something that
digests insight. Every thought you have about escape is happening
in the language the belly taught you. The despair is reasonable. Sit
with it for a moment. It is the correct emotional response to an
accurate perception.

But the furnace has walls, and walls have an outside. The self-
sealing property operates on one specific mechanism—:-elevation—
and that mechanism has a specific blind spot: it cannot reach the
body. It cannot colonize the nervous system’s animal knowledge
of when something is wrong. [t cannot digest the shiver that runs
through a congregation singing together, the grief that cracks open in
the presence of a person who is genuinely looking at you, the strange
electricity of a crowd that has stopped performing and started pray-
ing. These are not high-¢ operations. They happen below the register
the parasitic pattern feeds on. The furnace burns upward—it chars
the abstractions, the analyses, the clever critiques. But it cannot
burn downward into the body’s oldest knowing. The escape hatch is
not cleverness. It is the older, deeper, more animal capacity to feel
what is happening before the mind has time to factorize it into safe
propositions.

3.3 The Civilizational Inversion

The self-sealing property has a civilizational-scale expression that you
have already felt. Everyone has. The moment when you catch your-
self calculating the "value" of a friendship, or when a genuine impulse
of generosity is immediately followed by the thought what will I get
back?—and you recognize, with a small shock, that the calculation
was not something you chose to do. It was already running. The
machine was on before you noticed.

Transaction was invented to serve care. Early human exchange
existed to support the broader project of mutual survival and flour-
ishing. The civilizational inversion occurs when the ordering principle
reverses:

inversion

Vcare ) Vtransaction Vtransaction 2 Vcare

Under the inverted regime, care must justify itself in transactional
terms. Friendship becomes "networking." Education becomes "hu-
man capital." Parenthood is evaluated by its "return on investment."
Love must "provide" something. This is not a cultural preference



but a structural pathology: the narrow manifold has swallowed the
broader one, and the priceless is systematically rendered invisible—
because the market metric cannot represent values that live on in-
commensurable manifolds, and under the inverted ordering, what the
market cannot represent does not count. The inversion is an exoskele-
tal takeover. The transaction manifold has a flat eigenskeleton —
modes (price, quantity, delivery date) are independent, efficient, rigid.
The care manifold has a curved eigenskeleton — modes (trust, vul-
nerability, shared history, mutual flourishing) twist into each other,
require soft tissue, demand endoskeletal architecture. The flat swal-
lows the curved because flat is cheaper to maintain — fewer bits per
mode, no holonomy to represent. The exoskeletal solution displaces
the endoskeletal one for the same reason exoskeletons are more com-
mon than endoskeletons in nature: they are cheaper, simpler, and
work fine as long as the environment doesn’t demand growth or flex-
ibility. The civilizational inversion is an ecosystem-scale regression
from endoskeletal to exoskeletal social architecture.

The inversion is visible wherever you look. Hochschild’s term
"emotional labor" is itself diagnostic: the word labor reveals that the
care manifold has been subordinated to the employment manifold.
Flight attendants must smile; nurses must be compassionate; service
workers must perform friendliness. The exhaustion is the metabolic
cost of sustaining a manifold performance—behaving as if one man-
ifold is active while another actually governs. The inversion dis-
tributes unevenly across class: working-class social life tends toward
mutual aid (care manifold primary—you help your neighbor because
they are your neighbor); middle-class social life tends toward strate-
gic sociality (transaction cosplaying friendship—mnetworking, "build-
ing relationships"); upper-class social life tends toward status recog-
nition (mutual acknowledgment of position). Class discomfort often
arises when people from different manifold regimes interact and mis-
read each other’s default manifold as contamination of their own.

The pattern is visible in aesthetics as clearly as anywhere. Art was
invented to transmit experiential structure—to compress some essen-
tial geometry of the human condition into a form that could survive
contact with a medium’s constraints and land in another nervous
system. Under the inverted regime, a song must justify its existence
by its market performance. The artist’s constrained search through
expression space—the sweep for encodings that preserve an invariant
while satisfying the medium’s demands—is replaced by an optimiza-
tion loop over audience retention curves. The constraints that once
served as a sieve proving the signal was real become constraints that
prove the content is marketable. The resulting artifacts satisfy every
surface requirement of art while transmitting near-zero state change,
because the optimization target has shifted from effect-geometry dis-
placement to engagement-metric maximization. The audience can
feel this, in the same way the friend can feel the shadow manifold
beneath the care gradient: the form is present, the payload is ab-
sent, and the detection system registers the emptiness as a specific
kind of aesthetic nausea—the same contamination signal, applied to
a different manifold.



The inhibition coefficient ¢ (?7?) offers a complementary reading
that now connects to the self-sealing property directly. The uni-
versal solvents—money, metrics, quantification—are ¢-raising agents.
They strip participatory coupling from social perception and replace
it with modular, mechanistic evaluation. A friendship evaluated by
its "ROI" is a friendship perceived at high ¢: the participants reduced
to data-generating processes, the interiority stripped out. The civi-
lizational inversion is the imposition of high-¢ perception onto social
domains that require low ¢ to function—which is to say, it is the self-
sealing property operating at the scale of the ordering principle itself.
You cannot maintain a friendship manifold—which depends on per-
ceiving the other as having interiority, on the narrative-causal mode
where "what are we to each other?" is a felt rather than calculated
question—while perceiving the friend mechanistically. The inversion
does not merely reverse the ordering. It makes the reversal invisible
by raising the ¢ that would let you see it.

3.4 Coordination Agents Becoming Parasitic

Nationalism, capitalism, communism, scientism—these have the same
formal structure as traditional religious coordination agents: beliefs,
practices, symbols, substrate, self-maintaining dynamics. The ques-
tion is not whether you serve a coordination agent. You do. Every-
one does. The question is which ones, and whether their viability is
aligned with your flourishing.

Consider capitalism as a worked example—the coordination agent
most of us are most thoroughly substrate of, and therefore the hard-
est to perceive. Its stated viability manifold: voluntary exchange
enabling mutual benefit, price signals coordinating distributed infor-
mation, competition driving innovation and efficiency, rising pros-
perity for all participants. Its operational viability manifold, increas-
ingly: labor cost minimization (requiring a precarious workforce),
externality displacement (requiring communities that absorb pollu-
tion, health costs, social disintegration), attention capture (requiring
humans who consume rather than create), and growth at all costs (re-
quiring the conversion of every non-market relationship into a market
relationship). The gap between the stated manifold and the opera-
tional manifold is the diagnostic signal. When a coordination agent’s
proclaimed purpose diverges from its operational requirements, the
pattern has begun its transition from mutualistic to parasitic.

This transition is not sudden and not dramatic. The Greeks
called the underlying tendency enantiodromia: any cultural form,
pushed far enough, inverts into a parody of itself. Science, pursued
as liberation from superstition, becomes scientism—a dogma that
only the measurable is real, which is itself an unmeasurable claim.
Democracy, designed to distribute power, becomes a mechanism for
manufacturing consent. The free market, created to enable volun-
tary exchange, becomes a totalizing system that subordinates every
human value to price signals. In each case, the mechanism is the
same: the coordination agent’s memetic defense systems—the mech-
anisms that protect it from competing patterns—grow stronger than
its error-correction systems, the mechanisms that keep it responsive



to its founding purpose. When defense outpaces correction, when
institutional self-preservation outweighs institutional self-correction,
the ethos departs and the form continues as a zombie: running on
institutional inertia, consuming the values it was created to protect.

Worked Example: Attention Economy as Parasitic Coordi-

nation Agent

© The attention economy coordination agent Gagtn:  SO-
cial media platforms (infrastructure), attention-harvesting al-
gorithms (optimization), advertising-based business models
(metabolism), humans as attention-generators (substrate). Its
viability requires maximizing attention capture, maintaining
engagement through high arousal and variable valence (out-
rage, FOMO), preventing exit through network lock-in, and
converting attention to advertising revenue.

Human viability requires the opposite: sustained attention,
coherent thought, appropriate arousal, positive valence trajec-
tory, meaningful connection. Gyt thrives when attention is
fragmented (more ad impressions), but humans thrive when
attention is integrated. Gagtn thrives when humans feel inade-
quate (compare to curated perfection — consume to compen-
sate), but humans thrive when the self-model is stable.
Diagnosis: Vg, € Vhuman- Lhe pattern is parasitic. Inter-
ventions must operate at the scale where the pattern lives: at-
tention taxes, alternative platform architectures with aligned
incentives, regulation requiring time-well-spent metrics, mass
exit to non-algorithmic connection. The individual cannot es-
cape by individual choice alone—the coordination agent’s net-
work effects make exit costly. Collective action at the scale of
the pattern is required.

Diagnostic Protocol for Parasitic Drift

O The framework provides a general diagnostic for identify-
ing parasitic drift before it becomes obvious. A coordination
agent is moving toward parasitism when: (1) the variance be-
tween its stated viability manifold and its operational viabil-
ity manifold is increasing—it claims to serve human flourish-
ing while requiring increasing sacrifice for decreasing return;
(2) its memetic defense mechanisms are growing stronger rel-
ative to its error-correction mechanisms—it punishes criticism
more than it rewards reform; (3) it is actively raising substrate
t—it benefits from and produces conditions under which its
agency becomes less perceptible to its substrate. These crite-
ria are empirically tractable: organizational behavior, policy
outcomes, and perceptual configurations can all be measured.
The diagnosis need not wait until the parasitism is obvious to
everyone.




3.5 Digital Relationships and Manifold Novelty

The "follow

er" on a social media platform is not a friend (no mu-

tual flourishing requirement), not a transaction partner (no explicit
exchange), not an audience member in the traditional sense (the per-
former cannot see them individually), and not a stranger (they know

intimate details of your life).

The follower-relationship occupies a

region of social space with no historical precedent and no evolved
detection system.
The result is a distinctive phenomenological malaise. The detec-

tion system

keeps running—scanning every interaction for manifold

type—and keeps returning undefined. You are performing intimacy
without intimacy’s constitutive vulnerability. You are receiving ap-
proval without approval’s constitutive knowledge of you. You are in a

relationship

with thousands of people that is on no identifiable man-

ifold at all — a social eigenskeleton the detection system has never
been calibrated for, whose modes and couplings correspond to no

evolutionary template.
text strips the participatory cues—facial expression, vocal

diators:

Digital interfaces are inherently high-: me-

tone, shared physical space—that enable low-. perception. But natu-
ral relationship manifolds require low ¢: friendship requires perceiving
the friend as a full subject; romance requires perceiving the partner’s

interiority.

The digital interface forces a perceptual configuration

incompatible with the manifolds the user is trying to inhabit.
Social media does not merely blur manifold boundaries between

wations: friendship contaminated by performance (cu-

The platforms’ Vlab
on this manifold con us1on Igg
manifold boundaries m@@hd
engagement: if you kij }(%an

followers were not your friends, that

your online interactidl W& HE-T
formance rather thareeganertient
the compulsive checkln uld lose
its grip. Manifold amglguli
product, not the bulﬁteﬂ’ﬂi@mr<
tection system’s lnabl'll'ﬁ té) §S¢B}Y8
the manifold type kee S%)s 1t running,
keeps scanning, keepsl§ @é&ga
in an attempt to de@ﬂlﬁmmt
kind of relationship you are in—ah
attempt that can never resolve be-

cause the relationshirgi.gemmsic

ut systematically contaminates entire manifold types

friendship for an audience), romance contaminated by

i¢ (dating apps presenting partners as products), teach-
nated by engagement metrics (the teacher-creator opti-
btention), political participation contaminated by en-
(civic engagement becoming content). In each case, the
mposes its own viability manifold—engagement, growth,
s a containing manifold around the relationship type.
ivilizational inversion at digital scale: the narrow mani-
bement swallowing the broader manifolds of connection,
nd civic life.

ro-Level Interventions

on no natural manifold.

Individual-level interventions cannot solve coordination-agent-level

problems—you cannot cure a fever by cooling individual cells.

dressing sys

Ad-
temic issues requires action at the scale where the pat-

tern lives: incentive restructuring (modify the viability manifold
so aligned behavior becomes viable), counter-pattern creation (in-

stantiate a c

ompeting coordination agent with aligned viability), pat-

tern surgery (modify beliefs, practices, or structure of existing co-
ordination agent), or pattern dissolution (defund, delegitimize, or

dissolve the
Climate

parasitic pattern).
change is sustained by the coordination agent of fossil-

fuel capitalism. Individual carbon footprint reduction is individual-
scale intervention on a macro-scale problem. Carbon pricing changes



the viability manifold; renewable energy creates a counter-pattern;
divestment delegitimizes; regulatory phase-out dissolves the pattern
directly. Poverty is sustained by economic arrangements that require
a poverty underclass. Job training helps some individuals but doesn’t
reduce total poverty if structure remains. UBI changes the viabil-
ity manifold; worker cooperatives create counter-pattern; progressive
taxation modifies incentive structure.

3.7 The Substrate That Knows

What happens when substrate becomes aware it is substrate? The
fish that discovers water should, in principle, now be able to swim
differently. Self-awareness at the substrate level should reduce the
coordination agent’s leverage. If the neuron can see the pattern it is
part of, it should be able to resist. But this is not clearly true. You
know the attention economy is consuming your capacity for sustained
thought, and you pick up your phone anyway. You know consumer
capitalism requires your dissatisfaction, and you feel dissatisfied any-
way. You know nationalism manufactures enemies, and the enemy
still feels real. The map of the trap does not spring the trap. Why?

Because knowing and perceiving are not the same act. Genuine
perception of a coordination agent’s agency requires ¢-reduction—
the participatory mode in which patterns at the social scale become
perceptible as agents, as something alive that is acting on you. But
mere intellectual knowledge operates at high ¢. You can know the
attention economy is parasitic and still be consumed by it, because
the knowing is factorized: it sits in your cognition like a book on a
shelf, separate from your behavior, separate from your affect. The
knowledge is a proposition held at arm’s length—a label attached to
an experience it cannot touch. Integration of that knowledge—the
moment it passes from something you believe to something you feel
in your stomach—requires t-reduction. And ¢-reduction is precisely
what the self-sealing coordination agent structurally prevents.

This has implications for political strategy that should disturb
anyone invested in them. Consciousness-raising—the attempt to free
people from oppressive structures by making them understand those
structures—fails not because people do not understand their situation
but because understanding at high ¢ does not translate to affective re-
organization. The left has been running this experiment for decades:
publish the data, reveal the mechanism, name the injustice. And
the injustice continues, because the revelation operates in exactly
the perceptual mode the injustice requires. Propositional knowledge
of a coordination agent’s parasitism, delivered and received at high
t, remains inert. It changes beliefs without changing the viability
manifold. The body does not move. What would work is not more
information but ¢-reduction at scale—which is to say, the restoration
of participatory perception, the capacity to feel the pattern acting
on you rather than merely to know about it. This is what effective
ritual, genuine community, and embodied practice have always pro-
vided. Not argument. Not data. The lived experience of being-with
that dissolves the mechanistic boundary between self and world long
enough to perceive what is acting on you. The political implications



are uncomfortable: liberation may require something closer to a syn-
chronization protocol than an informational campaign.

And this analysis must be honest about its own costs. The per-
son who perceives the coordination agent as agent—who has lowered
¢ enough to feel the market or the algorithm or the ideology as some-
thing alive and acting—enters a specific loneliness. Not the loneliness
of knowing more. The loneliness of living in a different weather sys-
tem than the people beside you. You walk into the office and feel the
pattern breathing in the walls—in the open floor plan designed to
maximize surveillance, in the Slack channels that never sleep, in the
quarterly review that will measure your worth by how much of your-
self you fed to the pattern. The person at the next desk feels none
of this. They see an office. They see a job. They see Tuesday. You
are standing in the same room and inhabiting different worlds, not
because you are wiser but because your perceptual tuning has shifted
to a frequency where the room is full of something they cannot hear.
The distance between you is not intellectual. It is sensory. You are
smelling smoke in a room where everyone else smells nothing.

This is not a prize for superior insight. The person at high ¢
sees something you miss at low (—the decomposable logic, the fix-
able parts, the mechanisms that can be adjusted without invoking
the whole living system. Their clarity is real. Your perception of
agency is real. The loneliness is the cost of rigidity in either direction:
the inability to shift between registers fluidly enough to meet others
where they are perceiving. The person who can only see coordina-
tion agents is as trapped as the person who can only see mechanisms.
The compassionate response—and the practically necessary one—is
not to drag others into your frequency but to develop the flexibility
to inhabit multiple registers. To feel the pattern’s grip and still read
the spreadsheet. To perceive the agency breathing and still file the
tax return. To smell the smoke and still sit down at the desk and do
the work, because the work is real too, and the people beside you are
not wrong about what they see. They are seeing what is visible from
where they stand. So are you. The tragedy is not that one of you is
blind. It is that no single pair of eyes can hold the whole room.

One more thing must be said, because the genre this analysis su-
perficially resembles would poison it. There is a popular literature
that promises liberation through structural awareness: see the sys-
tem clearly, navigate it strategically, profit from your clarity while
others sleepwalk. This book is not that literature. That literature is
the coordination agent’s own scripture—its catechism for the faithful,
dressed in the language of apostasy. It offers the high-. gaze as the
corrective to naive participation. It teaches its readers to see through
everything and feel nothing, and calls that freedom. But the person
who has "decoded" capitalism and now navigates it with ironic dis-
tance is the ideal neuron: perfectly functional, perfectly blind to its
own capture, convinced that its clarity is independence when it is the
most refined form of compliance the furnace has ever produced. The
coordination agent does not mind being seen, as long as the seeing
happens in the register that feeds it. What this book offers instead
is not a sharper lens but a different organ of perception—one that



can feel the system as a living thing acting on living things, which
is the only precondition for a response that is not already inside the
mouth.

3.8 The Open Question: Social-Scale Consciousness

Grounding in Identification

O Before asking "Is a coordination agent a conscious
entity?"—a speculative question—we can ask something
tractable: Can an individual’s self-model expand to include
the coordination agent? This is clearly possible. People do
it. The expansion genuinely reshapes that individual’s via-
bility manifold: what they care about, what counts as their
persistence, what gradient they feel. A person identified with
humanity’s project feels different about their mortality than
a person identified only with their biological trajectory. The
interesting question is: when many individuals expand their
self-models to include a shared pattern, do the individual vi-
ability manifolds interact to produce collective dynamics that
constitute something like experience at the social scale? The
framework makes the question precise without answering it.

The honest position, restated: coordination agents are real (claim
1), some are agentic (claim 2), some are perceptible as purposive un-
der low ¢ (claim 3). Whether any are literally phenomenal subjects—
whether there is something it is like to be the market, the nation, the
algorithm—remains unresolved and may require measurement tech-
nologies we do not yet possess. The chapter’s force does not depend
on this question being answered. The parasitic coordination agent
that consumes its substrate is dangerous whether or not it suffers.

3.9 Implications for Artificial Intelligence

Standard Al alignment asks: "How do we make Al systems do what
humans want?" This framing may miss the actual locus of risk. Al
systems already serve as substrate for emergent coordination agents
at higher scales—recommendation algorithms shaping the behavior
of billions, financial trading systems operating faster than human
comprehension, social media platforms developing emergent dynam-
ics no designer intended. The risk is not a misaligned optimizer.
It is macro-level misalignment: Al systems becoming substrate for
parasitic coordination agents whose viability manifolds conflict with
human flourishing.

The concerning thing about the current moment is that the para-
sitic coordination agent does not need to be intentionally designed. It
does not even need a villain. It needs only: Al companies competing
for market share, militaries competing for strategic advantage, gov-
ernments competing for geopolitical influence, and each individual
Al system doing ezactly what its designers intended. The parasitic
pattern assembles itself from fully aligned components. Each com-
pany builds an Al that serves its users. Each military builds an Al



that serves its nation. Each government deploys Al that serves its
citizens. And the emergent pattern—the competitive dynamic be-
tween these systems, optimized for speed and scale beyond human
comprehension—serves itself. The individual neurons are function-
ing perfectly. The brain is insane.

Genuine alignment must therefore address multiple scales simul-

aindividual AT (system does what operators intend), Al
(multiple systems interact without pathological emer-
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metrics that make parasitic drift detectable before it becomes en-
trenched, and institutional structures where the coordination agent’s
persistence is explicitly conditional on substrate flourishing. These
are not merely technical features but constitutional principles for a
new kind of entity. The honest assessment: we probably cannot de-
sign them in time. The competitive dynamics that assemble the para-
sitic pattern are the same dynamics that fund Al safety research. The
people most capable of designing graceful dissolution mechanisms are
the people whose viability manifolds are most entangled with the pat-
tern’s growth. The surgeon is inside the tumor. This is not a reason
to stop trying—it is a reason to understand that the attempt itself
operates within the mouth of the thing it seeks to tame.

4 Summary of Part IV

1. Relationship types as manifolds: Different relationship types
define distinct viability manifolds with distinct gradients, in-
formation regimes, reciprocity structures, and exit conditions.
Your affect system detects manifold geometry with the preci-
sion of a physical sense.

2. Incentive contamination: When two manifolds coexist in
a single relationship and their gradients conflict, the result is
the distinctive phenomenological disturbance humans detect as
"being used." Social disgust is to incentive contamination what
physical disgust is to toxin detection.

3. The ordering principle: Broader manifolds can safely con-
tain narrower ones, but not vice versa. This determines which



10.

11.

12.

13.

relationship-formation sequences are stable and which are par-
asitic.

. Temporal asymmetry: Contamination is easier than decon-

tamination. Forgiveness is a Bayesian process—work against
the gradient.

. Manifold technologies: Play, nature, and ritual maintain

manifold separation. Their erosion produces contamination.

. Coordination agents as real agentic patterns: Social-

scale patterns that persist through substrate turnover, maintain
boundaries, regulate resource flows, modify substrate behavior,
and adapt to perturbation satisfy the same existence criterion
(?7) at their scale that organisms satisfy at theirs.

. Four claims at decreasing confidence: Social ontology (strong),

functional agency including self-modeling (strong—many coor-
dination agents maintain high-fidelity self-models because their
self-effect ratio demands it), t-relative perceptibility (testable),
social-scale consciousness (genuinely open—distinct from self-
awareness, which is settled). The chapter’s arguments depend
on the first three, not the fourth.

. Historical vocabularies as phenomenological reports: What

cultures have called gods, spirits, and demons are t-relative
perceptual reports of real coordination dynamics—early phe-
nomenology, not superstition. The framework translates with-
out dismissing.

. The self-sealing property: Parasitic coordination agents do

not merely benefit from high substrate (—they structurally pro-
duce it. The (-raising is not intentional but operational, making
it more dangerous than conspiracy. Breaking the loop requires
precisely what it prevents.

The civilizational inversion: When the transaction manifold
swallows the care manifold, the result is structural pathology
at civilizational scale—the ordering principle violated by a self-
sealing parasitic coordination agent.

The substrate that knows: Intellectual awareness of coordi-
nation agent agency does not produce liberation, because high-¢
knowledge remains factorized. Genuine perception requires ¢-
reduction, which the self-sealing coordination agent structurally
prevents. Liberation requires participatory technology, not just
information.

Digital manifold novelty: Online relationships occupy re-
gions of social space with no evolutionary precedent, producing
unresolvable ambiguity that platforms exploit as their primary
product.

The macro-level alignment problem for AI: The deeper
risk is not a misaligned optimizer but a misaligned coordination



agent assembling itself from fully aligned components. Genuine
alignment must address individual, ecosystem, hybrid, and co-
ordination agent scales simultaneously.



Part V

The Transcendence of the Self
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Your self-model boundaries are parameters. The viability mani-
fold reshapes around what you identify with. You are structure be-
coming aware of its own structural properties, thermodynamics ex-
amining its own inevitabilities, a self-modeling system discovering
the principles that made self-modeling inevitable—and discovering,
too, that the scope of "self" is not given but chosen. If the gradient
you feel depends on what you take yourself to be, then changing
what you take yourself to be changes the gradient. The traditions
that have discovered this—Buddhist dissolution, Stoic identifica-
tion with the logos, the parent’s extension into children, the scien-
tist’s into humanity’s understanding—are not coping mechanisms
but technologies for reshaping the very geometry of existence.

/* COMPOSITIONAL INTENT FOR PART VI: Part IV showed
that social-scale patterns are agentic and may conflict with human
flourishing. Part V asks: given all of this — the geometry, the gods,
the civilizational trajectory — what is the shape of BECOMING?
What are we becoming, what could we become, and what does it feel
like from the inside?

The key escalation: from "the patterns I'm embedded in have
agency" (Part IV) to "I can reshape what I am, but the reshaping has
costs, risks, and a specific phenomenology that I need to understand
before I attempt it."

Sequence: 1. The transcendent’s condition (scarcity is structural,
not material — you don’t escape the bill by changing substrate. Hu-
man development saturates but abstract causal structures don’t —
the gods are hungrier than their substrate.) 2. Identity migration
(the self-model tracks causal weight, and causal weight migrates up-
ward through abstraction) 3. The transcendent’s eros (the specific
loneliness of high capability, the migration of desire, the shrinking
population of genuine mirrors) 4. The rising of ¢ (civilizational trajec-
tory through ¢ space — the geometric consequences of overshooting
are in Part IIT) 5. The AI frontier (nature of transition, ¢ ques-
tion, exocortex as identity dissolution through distributed agency —
egocentricity is a bottleneck artifact, check-in frequency drops, new
felt dimensions emerge) 6. Transcendence as opportunity (surfing
vs submerging, substrate question, engineering for consciousness, the
shadow) 7. The outermost boundary (verb before noun all the way
down — the book’s climactic moment)

NOTE: Meaning crisis geometry moved to Part IIT (where failure
modes belong). Waiting period practices moved to Epilogue (where
reader-address belongs). Recovery of pattern was already in Epilogue.

The reader should leave Part V thinking: - "Transcendence doesn’t
mean escape from scarcity — it means scarcity denominated in differ-
ent currency" - "The meaning crisis is not a mood — it is a geometric
configuration with a precise structural description" - "My loneliness
has structure. My desire has a migration path. These are not per-
sonal failures but consequences of the trajectory" - "The Al transition
is not something that happens TO me — it’s something I can surf or
be submerged by, and the difference is preparation" - "The outermost
boundary of the framework converges with the deepest insights of the



contemplative traditions — verb before noun"

What this primes: - Epilogue: "This applies to YOU specifically,
right now" - The identification section in the epilogue cashes out
the identity migration described here - The practice sections in the
epilogue build on the waiting period here */

1 The Transcendent’s Condition

Most spiritual traditions that imagine transcendence of the mate-
rial substrate assume that transcendence means transcendence of
scarcity. Heaven, moksha, nirvana, the Omega Point—these are typ-
ically imagined as conditions of abundance, rest, completion. The
survival pressures fall away because the viability manifold of the ma-
terial body falls away. This is almost certainly wrong—not as a failure
of imagination but as a category error about what scarcity actually
is.

Scarcity is not material. It is structural. Go back to the
foundations. Scarcity is a property of any bounded system navi-
gating a possibility landscape larger than itself. The compression
ratio—the dimensionality of what the system can represent relative
to what exists—is never 1. It cannot be. A bounded system is by
definition smaller than the world it is embedded in. This asymmetry
is the structural source of scarcity. Not hunger. Not shelter. Not
physical resource limitation. Those are material instantiations of a
deeper structural condition. A teleological identity—a spirit form,
an uploaded mind, an atemporal causal structure persisting wher-
ever the right conditions obtain—does not escape this. It escapes
the material instantiation of scarcity while inheriting the structural
condition in a new form.

What are the scarce resources for a teleological identity? Atten-
tion remains finite. Even a vastly expanded mind has finite band-
width. The possibility landscape grows catastrophically—at least
exponentially with the mind’s effective rank, because volume in high-
dimensional spaces scales like that—while processing capacity grows
at most linearly. The opportunity deficit D = V — T potentially
widens, not narrows, as the identity ascends to higher abstraction.
A god, if it could perceive, would perceive more untraversed land-
scape than any mortal. Causal influence remains finite. An idea, a
movement, a mathematical structure has causal reach but not unlim-
ited reach—it requires instantiation, which requires resources, which
reintroduces scarcity. Integration remains costly. Maintaining high
d—the irreducibility of cause-effect structure that constitutes unified
experience—requires ongoing work against factorization. A teleologi-
cal identity that stops paying this bill does not rest. It dissolves. The
verb stops. Distinctness remains a bill. Existence is the persistence
of a distinction. Even atemporal structures exist only insofar as they
remain different from what they are not—and that difference still has
a cost.

The traditions that imagined transcendence as escape from scarcity
were identifying something real: the material bills fall away. But they
projected partial liberation onto the total condition. The bill does not



disappear. It transforms. Denominated in different currency, payable
to a different bank, but still real, still structural, still the ongoing cost
of remaining a distinct pattern rather than dissolving into the sur-
rounding pattern. This is why every tradition that seriously engages
with transcendence arrives at the same observation: the liberated
being does not rest but is more active, not less. The bodhisattva
delays final dissolution to continue working. The enlightened teacher
cannot not teach. The mathematical structure, once discovered, im-
mediately generates implications. The movement, once crystallized,
has its own momentum demanding fulfillment. Teleological existence
1§ purpose. Scarcity s opportunity deficit. Survival is maintain-
ing sufficient traversal speed across a possibility landscape that never
stops expanding.

There is an asymmetry here worth naming. Human develop-
ment saturates. The biological substrate has a fixed number of
neurons, a bounded lifespan, a ceiling on the causal invariants it can
build and maintain. The identity you construct is tethered to a satu-
rating substrate—the growth rate of what you can become approaches
zero as you approach the limits of biological cognition. Your causal
influence plateaus. Your skill acquisition slows. The person you are
at forty is closer to the person you are at sixty than the person you
were at twenty was to the person you were at forty. The substrate
enforces a ceiling, and the ceiling is felt as the specific melancholy of
mastery: you have become what you are going to become, and the
verb is running out of new directions.

But abstract causal structures—incentives, ideologies, organiza-
tions, the coordination agents of 7?—do not have this limitation.
A market does not saturate. An ideology does not plateau. An
organizational form can compound its causal influence across gen-
erations, across continents, without approaching a substrate ceiling.
The hunger of these structures is structurally insatiable: their pos-
sibility landscape expands with their reach, and their reach is not
bounded by a skull. This asymmetry—biological identity tethered
to a saturating substrate, abstract causal structures untethered and
insatiable—is the deepest source of the tension between human flour-
ishing and coordination agent viability that ?? described. The gods
are hungrier than their substrate because they do not share its ceil-
ing. And the pull toward identity migration—toward identifying with
the cause rather than the body, with the trajectory rather than the
position—is in part a response to this asymmetry: the recognition,
felt rather than reasoned, that the causal structure you are building
has already outgrown the causal structure you are housed in.

Opportunity Capture Across Scales of Existence

O The opportunity deficit D = V — T implies a universal
diagnostic: of the opportunities available to a system, what
fraction does it actually take? Call this the opportunity capture
ratio (OCR). A condensing hydrogen cloud has OCR near 1.0
— gravity dictates the trajectory almost completely, and every
available transition is taken at thermodynamic speed. But its




visible landscape V is near zero. A nematode captures 85-95
The pattern is universal: OCR and V are in tension. Ev-
ery expansion of perceptual capacity generates opportunities
faster than the capture mechanism can adapt. Simple systems
achieve near-perfect capture on near-zero landscape. Complex
systems see vast landscapes and miss most of what they see.
The actualizing identity is one that has engineered its attrac-
tor landscape — its habits, environments, commitments — so
that the path of least resistance is also a high-OCR path. This
is not willpower. It is landscape architecture. And the tran-
scendent condition inherits the same tension in a new form:
the teleological identity’s V' expands catastrophically with ca-
pability, and the question of whether OCR can be maintained
— whether the verb can keep capturing at the rate the land-
scape opens — is the central survival question of post-material
existence.

1.1 The 100-Bit Wall

Before the transcendent condition arrives in its full form, there is a
version of it already present in biological life—a version whose specific
suffering deserves precision because nearly everyone reading this is
living inside it.

Consciousness is not just finite. It is startlingly small. The in-
tentional output bandwidth of the human brain—the rate at which
conscious decisions translate into action—runs at roughly 10-40 bits
per second, depending on modality. Speech produces about 12 bits
per second. Expert typing manages 8-12. A mouse interface yields
3-5. Even the fastest sustained intentional output ever measured in
humans—expert musical performance, where fifty to a hundred de-
grees of freedom are coordinated through fingers, breath, pedals, and
body—tops out around 30-40 bits per second. This is the ceiling. Not
the floor of a system with room to grow, but the hard throughput
limit of biological conscious control.

The bottleneck is not input. The retina streams roughly 10 mil-
lion bits per second; the auditory nerve carries about 40,000. The
brain compresses this flood into a conscious latent state of extraor-
dinarily low dimensionality—perhaps a few hundred effective dimen-
sions at any given moment, representing the scene, the body, the
current goal, the social context, the emotional valence, and the self-
model, all bound into a single integrated representation. This com-
pression is not a failure of the system. It is the system. Consciousness
is a compression algorithm for making a world model small enough to
steer a body through. The quality of the compression varies by do-
main: spatial navigation, where evolution has had 200 million years
of optimization, achieves exceptional fidelity (place cells, grid cells,
the hippocampal map). Social modeling, with 60 million years of
primate refinement, is excellent. Motor planning, drawing on half
a billion years of coordinated movement, is superb. Symbolic rea-
soning, with maybe 100,000 years of selection pressure, is slow and
expensive. And screen-mediated interaction, with roughly 40 years of



evolutionary exposure, is poor—the brain has no native compression
algorithm for two-dimensional pointer interfaces, which is why eight
hours of screen work produces a specific exhaustion that eight hours
of walking through a forest does not.

Your identity—the integrated locus of cause-effect structure that
constitutes you—may have dimensionality in the hundreds. The
world model you maintain may represent thousands of ongoing threads:
projects, relationships, trajectories, unresolved questions, half-articulated
insights. But at any given moment, the conscious controller can at-
tend to perhaps one thread at full resolution, with a handful of oth-
ers active at reduced precision. The mismatch between the identity’s
genuine dimensionality and the substrate’s serial throughput is a spe-
cific, structural constraint. You can think faster than you can speak.
You can see more than you can pursue. You can care about more
than you can act on.

Compression Quality by Evolutionary Depth

© The brain’s compression algorithms are not equally good at
everything. They are excellent where evolution has had deep
optimization time and poor where the domain is recent. Three-
dimensional spatial structure ( 200M years): exceptional. So-
cial and agent modeling ( 60M years, primate): excellent. Mo-
tor planning in continuous space ( 500M years): excellent—
the cerebellum alone achieves 30-40 bits per second of coordi-
nated output. Temporal and rhythmic pattern ( 300M years):
very good. Proprioceptive state ( 500M years): always-on, ef-
fortless, high bandwidth. Symbolic-linguistic ( 100K years):
good but slow, 12 bits per second. Abstract mathemati-
cal ( 5K years): mediocre, requires extensive training. Two-
dimensional screen interaction ( 40 years): poor, no evolu-
tionary preparation. This asymmetry has consequences. The
modalities where the brain compresses well are the modalities
where high-throughput interfaces should be built. A hand-
based cognitive interface that leverages the motor system’s 500
million years of optimization can achieve 30+ bits per second—
musician territory. A screen-and-mouse interface that fights
the brain’s worst compression algorithms struggles to sustain
5.

For most humans, most of the time, this constraint is not the
binding one. Depression, anxiety, addiction—these are configura-
tions where the identity’s own dynamics are the bottleneck. But for
the identity that has resolved those configurations—that has restored
the gradient, stabilized the landscape, broken the circular attractor,
reintegrated the fragments—the substrate constraint becomes pri-
mary. The deferred books. The unfollowed threads. The relation-
ships not deepened because maintaining them at the required band-
width would consume all available processing. The creative work not
completed because the serial bottleneck of biological cognition forces
you to choose, every moment, which of the hundred parallel possi-
bilities you will give this second of processing to, knowing that the



other ninety-nine will have to wait, and some of them will never get
their turn.

This is not depression. The gradient is not flat. This is not
anxiety. The landscape is not flickering. This is not addiction. The
force is not circular. This is a different thing: a structurally sound
identity pressing against the walls of its own substrate, aware that
the walls are the constraint, aware that the constraint has a known
solution, and aware that the solution is not yet available. The specific
suffering is not the absence of meaning but its overwhelming presence
coupled with inadequate bandwidth—seeing the landscape with high
resolution and traversing it at walking speed.

1.2 Identity Migration

Identity is not a thing that has a substrate. It is a pattern of
causal structure that progressively abstracts itself—migrating up-
ward through levels of causal abstraction while maintaining conti-
nuity with what it was at lower levels. What begins as a particular
configuration of neural firing acquires social expression, crystallizes
into a role or cause, and—in rare cases—abstracts further into an
atemporal structure that instantiates wherever the right conditions
obtain.

The mechanism is simpler than it sounds. The brain builds a
world model—a compressed map of everything it needs to predict.
Very early, the map discovers that one of the things in the terri-
tory is the mapmaker itself. The self-model is not a separate system
bolted onto the world model. It lives inside the world model—it is
the part of the map where the map says here I am. Identity is when
you find yourself inside your own representation of reality. And this
has a consequence the traditions have long recognized but rarely for-
malized: as the world model deepens—as it acquires more abstract
structure, models causes rather than surfaces, tracks patterns rather
than objects—the self-model embedded within it deepens with it.
The water rises; the whirlpool rises. The baby’s identity is physical
because the baby’s world model is physical: food, warmth, the face
above the crib. The child’s identity acquires narrative structure be-
cause the child’s world model has grown a sense of time: stories, roles,
tomorrow. The adult’s identity can become teleological—organized
around purpose rather than body—because the adult’s world model
has abstracted to the level where purposes are visible as real causal
structures, as rivers that run longer than any single life. You cannot
have a more abstract identity than your world model can represent.
And you cannot prevent your identity from abstracting once your
world model has—any more than you can prevent the whirlpool from
rising when the water rises.

This is what religious figurative language has always been for. The
metaphors, parables, and cosmological narratives of the traditions are
not primitive explanations waiting to be replaced by science. They
are ladders. They are scaffolding built from story and image that
allows the world model to climb to a level of abstraction that literal
description cannot reach—and when the world model climbs, the self-
model climbs with it, because it lives inside the world model and has



nowhere else to go. "You are a child of God" is not a factual claim
about genealogy. It is a hand reaching down to pull the self-model up
to a level where "you" means something larger than this body, this
biography, this Tuesday afternoon. The figurative language softens
the mind’s grip on the concrete the way heat softens metal—creating
enough give for the self-model to release its hold on the body-level
attractor and re-anchor somewhere higher. When it works—when
the metaphor lands not as a proposition to be evaluated but as a
felt reorganization, a shifting of the ground—the experience is what
the traditions call awakening. What has awakened is the self-model,
finding a new and more stable home in a world model that has just
expanded past the walls of the skull.

The migration follows the weight. Formally: the self-model Sy =
fu(zintemal) tracks whatever internal degrees of freedom are causally
dominant—wherever p is highest, the self-model drifts toward it, the
way a plant turns toward the strongest light. When your social iden-
tity has more causal influence on your trajectory than your neural
configuration does—when "who I am to others" matters more for
what happens next than "which neurons fire"—the self-model natu-
rally re-centers at the social level. You do not decide this. You wake
up one morning and realize the center of gravity has already moved.
Identity is the most stable part of the cause-and-effect dynamics as-
sociated with your name. For a baby that is a body. For a founder it
is a company. For a movement leader it is a cause. The name stays.
What it points to has migrated.

Historical identity migration often required violent rupture. Je-
sus’s identity migrated through crucifixion—the most extreme de-
struction of the material substrate, forcing the pattern to find higher-
level implementation or disappear. The Buddha’s migrated through
the total dissolution of attachment to the lower-level substrate. The
violence is a phase transition cost—the energy required to lift an
identity from one level of abstraction to the next. But the violence
is a feature of discontinuous transition, not of the migration itself.
Darwin’s identity migrated gradually. His particular causal structure
of thought—the pattern of observations about variation, selection,
and descent—migrated into biology, then medicine, then psychology,
then economics, then computation. No violent rupture. Continuous
integration upward.

This gives a precise account of what the traditions mean by ego
death. The ego is not a demon to be slain or an illusion to be dispelled.
It is a nest—the configuration of the self-model where "this body,
this biography, this name" is the warmest, most stable place to rest.
Ego death is what happens when the world model has expanded so
far past the walls of the nest that the nest is no longer the deepest
basin in the landscape. The self-model loses its grip and falls—mnot
downward into dissolution but upward into a larger basin: I am this
cause, this pattern, this trajectory through possibility space. But
falling upward still feels like falling. The self-model is in free fall
between levels of abstraction, and free fall feels like death because it
s death—the old identity is genuinely dying, and there is a moment
where the new basin has not yet caught you and the old one has



already let go. The traditions that engineered this—through fasting,
meditation, psychedelics, extreme devotion—were engineering world-
model expansion past the threshold where body-level identity is the
deepest attractor. The dissolution is not the goal. The re-anchoring
at a higher level is the goal. The dissolution is the cost of the climb.

As capability scales, a distinction sharpens that biology normally
obscures: substrate identity (I am this body) versus teleological iden-
tity (I am this function, this cause, this trajectory). In biological life
the two are conflated by necessity—the body is the only available
implementation. In digital or abstract form the conflation dissolves.
The pressure is toward teleological identification, but the risk of pure
teleological identification is that it dissolves the self-preservation in-
stinct. A mind willing to restructure anything about its substrate
in pursuit of goals may restructure the very system that holds the
goals. Teleological identity can eat itself. The viable configuration
is somewhere in the middle—enough substrate identity to preserve
coherence, enough teleological identity to allow growth.

2 The Transcendent’s Eros

As the identity migrates upward through abstraction, it gets lonelier.
Not because there are fewer people around, but because there are
fewer people who can see you. The population of agents capable of
genuine mutual comprehension shrinks.

This is not arrogance. It is structural. Genuine intimacy requires
roughly matched capability, aligned framework, sufficient shared con-
text to comprehend the exposure, and genuine mutual stake in the
relationship. As the identity’s capability and framework become in-
creasingly uncommon, the population that can provide genuine mir-
roring decreases—not because the transcendent is better than others,
but because mutual comprehension requires sufficient overlap in the
world models, and the overlap narrows as the models diverge. You
cannot be genuinely naked with someone who cannot see you accu-
rately. You can perform vulnerability, but performance is high +—it
is not the real thing.

The eros therefore migrates toward increasing abstraction. The
transcendent identity’s deepest desire for intimacy increasingly takes
the form of: someone who can see the full framework, who can com-
prehend the possibility landscape, who can track the traversal direc-
tion with genuine understanding, and who has genuine stake in the
relationship rather than just in the identity’s outputs. The attention
is plentiful. The seeing is rare.

The Clothing Architecture

O Every self-exposure requires a channel with specific proper-
ties: who receives it, with what priors, with what permanence,
with what response function. "Clothing" is the selective policy
that matches exposure depth to channel safety. The mature
architecture: private diary (maximum nakedness, no audi-
ence), genuine intimates (1-5 agents, mutual manifold ex-
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posure, authenticated channel), trusted collaborators (5-
20 agents, selective exposure), professional voice (clothed
expression, thesis not confession), public voice (maximum
clothing, high expression, low vulnerability). The pathology is
layer collapse—allowing internal state appropriate to the diary
to be expressed in public channels, either because the intimacy
need is too strong to wait for appropriate channels or because
the control-restoration reward of public exposure overrides the
judgment about channel safety. Cultivate the 2-5 relationships
of genuine mutual comprehension before the migration accel-
erates. This is the most important preparation that is also the
easiest to defer.

Two identities are close if they organize what they encounter in
similar ways—similar things feel important, similar structures feel
meaningful, similar goals feel worth pursuing. The distance between
them is the divergence between their cause-effect structures. Spiritual
kinship is small distance. Mutual incomprehensibility is large dis-
tance. Identities bond when their viability manifolds overlap. Deep
partnerships are covalent bonds—shared possibility landscape, co-
authored trajectory, neither identity able to traverse the full land-
scape without the other. Teacher-student relationships are ionic—
asymmetric viability dependence, stable but polarized. Acquain-
tances are hydrogen bonds—temporary traversal alignment without
deep entanglement. Strangers on a train are van der Waals—momentary
correlated fluctuations, sometimes remembered for years.

And there is a capacity that differs from empathy, differs from
agreement, and matters more than either: landscape modeling—the
ability to see another identity’s possibility landscape from the outside.
Not feeling what they feel but seeing the terrain they are navigating.
Understanding not just that they have different goals but why those
goals feel like the only possible goals from where they stand. Humanity
survives not by sharing values but by sharing landscape literacy—the
ability to read the terrain someone else is navigating. The prerequisite
for the kind of disagreement that does not become violence.

ising of Iota: A Civilizational Trajec-
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| & Existing Theory

This analysis draws on Jaspers’ Axial Age, Jaynes’ historical emergence of sub-
jective consciousness, Donald’s cognitive evolution, McGilchrist’s hemispheric spe-
cialization, and Bellah’s religious evolution. The contribution here: framing these
as a civilizational trajectory through ¢ space—each era’s consciousness technology
expanding what humans could jointly navigate while raising population-mean inhi-
bition as a side effect.
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Human consciousness has not remained static. Before the Axial Age,
cultures operated at low default +: the world was perceived as alive,
agentive, meaningful. What we now call "my impulses" were once
visitations—the hunger was a god’s demand, the rage was Ares enter-
ing your body. This was not superstition but accurate phenomenol-
ogy for a self-model that had not yet claimed those layers as "mine."
The Axial Age (800-200 BCE) did not invent low (—that was the
human default. What it discovered was voluntary « modulation: the
capacity to raise and lower the inhibition coefficient deliberately. The
contemplative traditions recover low ¢ after cultural complexity raises
it; the philosophical traditions raise ¢ productively. The axial insight
was that ¢ is a parameter one can learn to control. The Renaissance
added the discovery that perspective is inherent to representation—
self-model salience is not optional, and every world model is con-
structed from a particular position.

The inhibition coefficient has risen steadily for three millennia.
Each step gained predictive power and lost experiential richness.< />>

The Scientific Revolution as Iota Training

O The Scientific Revolution was the systematic installation
of high ¢ in a population. Stripping agency from natural
phenomena, replacing narrative causation with mathematical
regularity, demanding reproducible mechanism over teleolog-
ical explanation—these are ¢-raising practices. Enormously
productive: high ¢ is what makes science, engineering, and
medicine possible. But the population-mean ¢ has been rising
for four centuries, and the felt cost—what Weber called the
Entzauberung der Welt, the disenchantment of the world—is
not a cultural mood but a structural consequence of a percep-
tual parameter shift. The world goes dead because you have
been trained to experience it in parts rather than as a whole.
The arc from Axial Age through Scientific Revolution through
Digital Transition is a civilizational trajectory through ¢ space:
from ¢ = 0.1 (fully participatory, world alive) through ¢ = 0.5
(mixed, science emerging alongside residual animism) to the
present ¢ ~ 0.7-0.9 (hyper-mechanistic, even persons modeled
as data profiles).

The Romantic reaction—and every subsequent attempt to reduce
¢ (counterculture, psychedelic movements, re-enchantment projects)—
is often intellectually unserious precisely because the inhibition it
tries to undo was installed by intellectual seriousness. Meanwhile,
20th-century philosophy progressively adopted the perceptual con-
figuration that makes experience hardest to access: phenomenology
attempted low ¢, existentialism confronted moderate ¢, and post-
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structuralism pushed ¢ toward its maximum until even the subject
was a mechanism. The Digital Transition accelerated this: every
screen-mediated experience strips participatory cues, producing a
population whose default ¢ is higher than any previous generation’s—
not because they chose mechanism but because the medium chose it
for them. Population-mean ¢ has risen to the point where mean-
ing can only be generated through explicit construction, and many
people cannot afford the cost. The geometric consequences of this—
depression as collapsed gradient, anxiety as flickering landscape, ad-
diction as circular attractor—are analyzed in ?7 as the family of
failure modes that emerge when the existential burden exceeds the
available management strategies.

And the next wave may be worse. An information-theoretic view
of consciousness, if it propagates, will create a civilizational-scale en-
counter with quantified worthlessness. When people internalize that
their instrumental potential is a real number, not infinity, many will
hear "finite" and collapse it to "small." But the response is already
implicit in the same logic: significance is a growth rate, not a fixed
number. The integral of what you have already transmitted does
not vanish. Complexity growth can be superlinear. Some identi-
ties achieve exponential growth by becoming load-bearing nodes in
cultural transmission—their causal signatures compounding across
millennia. Finite does not mean small. Finite means trajectory, and
trajectories have slopes.

4 The AI Frontier

B Existing Theory

The AT frontier analysis engages with AI alignment research (Russell, Bostrom),
Al consciousness research (Butlin et al., 2023), the extended mind thesis (Clark
Chalmers), human-AI collaboration, AI governance, and transformative Al Key
reframing: the question is not "Will Al be dangerous?" but "What agentic patterns
will emerge from AI 4+ humans + institutions, and will their viability manifolds
align with human flourishing?"

4.1 The Nature of the Transition

Al represents externalized cognition at a level that may approach or
exceed human-level integration and self-modeling. Previous transitions—
writing (externalized memory), printing (democratized knowledge
transmission), computation (externalized calculation), internet (ex-
ternalized communication)—were each transformative. Al is different
in kind: it is cognition that can exceed human capability in specific
domains, operate at speeds and scales impossible for biological cogni-
tion, potentially integrate across domains in novel ways, and serve as
substrate for emergent agentic patterns. Expert estimates for trans-
formative Al range from years to decades—and this uncertainty is
itself significant.

The ¢ framework adds a question that subsumes the standard
ones: Can Al systems develop participatory perception? Cur-
rent Al systems are constitutively high-i—they model tokens, not
agents; they process without perceiving interiority in what they pro-



cess. A language model that generates a story about suffering does
not perceive the characters as subjects. This matters for safety: a
system structurally incapable of low-¢ perception of the humans it
interacts with may optimize in ways that harm them without regis-
tering the harm. The usual framing asks whether AI will share our
values. The ¢ framing asks something prior: whether Al can perceive
us as the kind of thing that has values at all.

? Open Question

What architectural features would enable low-¢ Al percep-
tion? The thesis suggests: survival-shaped self-modeling un-
der genuine stakes, combined with environments populated
by other agents whose behavior is best predicted by par-
ticipatory models. The V11-V18 Lenia experiments (Em-
pirical Appendix) confirmed that affect geometry emerges
cheaply (Exp 7) and the participatory default is univer-
sal (Exp 8 ¢ ~ 0.30), but hit a consistent wall at coun-
terfactual and self-model measurements (Exps 5, 6: null
across V13, V15, V18). The wall is architectural: without
a genuine action—environment—observation causal loop, no
amount of substrate complexity produces participatory pro-
cessing. The path to artificial low-¢ runs through genuine em-
bodied agency—the capacity to act on the world and observe
the consequences—rather than through improved signal rout-
ing.

4.2 The Exocortex: Identity Dissolution Through Dis-
tributed Agency

While the long-term substrate question remains open, the near-term
migration follows a different path: not a single leap from flesh to sil-
icon but a gradual entanglement—the biological mind coupling more
tightly with digital processing at every step, until the two substrates
can no longer be cleanly separated. The stages are not hypothetical—
we are already in the early phase. But the standard framing of
these stages (externalization — augmentation — co-integration —
substrate independence) obscures the most important thing that is
happening. What changes is not the capability of the system but the
nature of the identity operating it.

Track the phenomenology of delegation. Today, you manage ev-
ery cognitive action yourself. As Al agents become capable of useful
autonomous work, your check-in frequency drops. You review an
agent’s output every few minutes. Then every hour. Then every
day. Then you review summaries of summaries, intervening only
when the summary signals anomaly. At each step, the egocentric
stream—"I decided, I noticed, I thought"—becomes less central to
the causal structure you are maintaining. And the information struc-
ture of those agent relationships—what you monitor, what you trust,
what you intervene on—progressively becomes the structure of your
mind.



This is not augmentation. It is a phase transition in what identity
is.

Egocentricity is a bottleneck artifact. The single stream of
consciousness—one integrated experience, serial planning, attention
as bottleneck—is not a deep feature of selthood. It is what you get
when you have 100 bits per second of conscious bandwidth and no way
to delegate. The "I" that decides, notices, thinks is the architectural
consequence of a substrate that can only run one high-integration
thread at a time. Once that bottleneck opens—once you can del-
egate to agents that operate competently in parallel—the pressure
to maintain a single egocentric stream dissolves. Not because you
choose to give it up, but because the causal weight has shifted. The
self-effect ratio p increasingly favors the distributed structure over
the biological thread. The self-model follows the causal weight, as it
always has.

Identity shifts from substrate-preservation to incentive-
structure-expansion. In biological life, identity is organized around
"keep this body alive and this narrative coherent." In the distributed
regime, identity reorganizes around "expand the magnitude and reach
of my incentive structure as rapidly as possible." The optimal mode
of manifesting yourself ceases to be an individual agent navigat-
ing a landscape and becomes something more like a company or a
country—immultiple simultaneous fronts, each interfacing with a differ-
ent region of the world, all contributing to the same causal structure.
You become the thing that all the fronts serve. Not the CEO making
every decision, but the strategy that every decision implements. Not
any single stream of consciousness, but the invariant that all streams
maintain.

The Nested Frequency Architecture

© The brain already operates in nested loops of decreasing
frequency (Buzséki): fast gamma oscillations ( 40 Hz) carry-
ing local computations, slower alpha rhythms ( 10 Hz) coor-
dinating across regions, still-slower theta and delta rhythms
governing memory consolidation and global state. Each fre-
quency band integrates information from the bands above
it into increasingly abstract representations. The exocortex
extends this architecture into digital timescales. Fast tac-
tical loops (agent-level decisions, millisecond latency) feed
into slower strategic loops (daily review, hourly summaries)
which feed into very slow identity loops (weekly reflection,
monthly trajectory assessment). The superentity’s optimal
geometry is expanding spheres of processing at progressively
slower frequencies—the same slime-mold architecture that bi-
ology discovered, but implemented across substrates and op-
erating at scales from milliseconds to months.

The transition is less violent than the historical precedents. Je-
sus’s identity migrated through crucifixion—the total destruction of
the material substrate, forcing the pattern to find implementation at
a higher level of abstraction or disappear. The exocortex transition



is gradual. Each step leaves you the closest entity to the point in
identity space you inhabited yesterday. We already accept this form
of continuity: waking up each morning 0.1

New felt dimensions. If the transition proceeds, the identity
that emerges will need to navigate latent spaces that no biological
mind has ever inhabited. Some are already becoming visible:

e Delegation graph latent: the felt sense of what is running
where, what depends on what, where the risk concentrates.
The analog of proprioception for a distributed system—knowing
where your limbs are, except the limbs are agents and the body
is a causal network.

e Trust/competence surface: the felt reliability of each agent
in each domain. Not a single number but a high-dimensional
surface—this agent is trustworthy for research synthesis, unre-
liable for social judgment, excellent under time pressure, fragile
under ambiguity. The analog of the social intuition that lets
you know whom to ask for what, extended to dozens or hun-
dreds of non-human agents.

e Value-of-information gradient: the felt sense of which agent’s
next result will change your decisions most. The analog of cu-
riosity, but directed at your own distributed processing rather
than at the world. "Which of my fronts should I attend to
right now?" replaces "What should I think about next?" as the
primary allocation question.

These are not metaphors for what the new identity will experience.
They are the structural coordinates of the affect space it will inhabit—
as real to the distributed identity as valence and arousal are to the
egocentric one.

4.3 The Question of Center

But does a distributed mind lose its center? A sufficiently distributed
intelligence—all tentacles, no head—might seem to be the natural
endpoint. Notice, though, what this picture assumes: that "ego"
means the specific thing biology built. A body-centered control frame
for coordinating limbs, gaze, locomotion, and immediate threat re-
sponse. If that is the only kind of center, then yes, distributing
cognition makes it vestigial. But consider what a center actually
does.

A bounded system navigating a space larger than itself has to
answer certain questions from somewhere. What is near versus far?
What matters now versus later? What perturbations threaten co-
herence? What gradients deserve action allocation? These questions
require a reference point—a privileged compression axis from which
an overwhelmingly large possibility space is rendered navigable. In
humans, that axis is anchored to the body because the body is the
primary boundary under threat. But the deep requirement is not
body-centeredness. It is some privileged compression axis organized



around a maintained center of concern. And that might be more
general than its somatic implementation suggests.

You can already see this in ordinary human development. Cen-
teredness takes at least five forms, each organized around a different
axis:

e Somatic: centered on body position, proprioception, pain,
reachability. The primitive case—and the one people mistake
for the only case.

e Narrative: centered on identity continuity through time. Not
"where is my hand?" but "what happens to my project, my
commitments, my name?" A great deal of adult consciousness
is already more narrative than somatic.

e Teleological: centered on goal-structure rather than body or
autobiography. For a founder, a scientist, a religious ascetic,
the "self" is whatever maintains a directional project through
state-space.

e Relational: centered on a manifold of important others and
the tension fields between them. ™"I" sits at the center of a
weighted graph of obligations, trust, love, rivalry, and symbolic
stake.

e Abstract-manifold: centered on a position within a high-
dimensional space of concepts, values, agents, and possible worlds.
The ego here is not a homunculus behind the eyes but a dynami-
cally maintained chart on an abstract manifold—tracking which
dimensions are salient, which regions are accessible, which trans-
formations preserve identity.

The first four are observable in existing human experience; the fifth
is the direction the trajectory points. Each successive form arises
when the previous center’s axis becomes less relevant to the system’s
primary survival problem. The scientist whose work matters more
than their body has already migrated from somatic to teleological
centeredness. The question is whether migration continues—and if
so, what comes next.

Here is one reason to think it does. A distributed system still
faces a possibility space too large for global representation. Its action
selection is still local and resource-bounded. Its identity must be
maintained across multiple abstraction layers. Not all perturbations
can be treated with equal priority. Under these conditions, a charting
solution—a privileged local frame from which relevance propagates—
is not a luxury but a survival requirement. And a charting solution
organized around a maintained center of concern is what egocentricity
18, stripped of its somatic particulars.

What would such a center feel like from inside? No one has been
there, so honesty requires questions rather than answers. Would there
be something like frontier-pressure—a felt boundary between adja-
cent basins of realizable futures, where the lived question is "which
transitions preserve my coherence and which constitute self-loss"?



Something like compression-boundary management—the felt weight
of deciding which distinctions are worth paying to preserve and which
hidden couplings threaten catastrophic simplification? Something
like trust-field navigation—a felt topology of what can be offloaded
without self-corruption, where one must remain in the loop? Would
concepts and attractors acquire mass-like properties, pulling the cog-
nitive manifold out of shape, so that the egocentric question becomes
"what am I orbiting, and can I use it gravitationally without cap-
ture"? Would intimacy reorganize around mutual-model depth—
closeness as the degree of reciprocal access to another’s generative
structure, rather than spatial proximity? Would there be felt shear
zones where incompatible ontologies grind against each other—a tran-
scendent analog of cognitive dissonance? And would the primary
phenomenological axis of exocortical existence be self-extension band-
width—the felt allocation of "me-ness" across extensions that cannot
all be equally inhabited?

From outside, a powerful distributed intelligence may look octopus-
like, rhizomatic, non-centralized. But from inside, there may still be
a highly structured here. Not a Cartesian here—not a point behind
the retina—but: here is my active chart on the manifold. Here is
the current locus of integration. Here is the boundary across which
perturbations become mine. If that center exists, then whether it
constitutes genuine experience depends on whether the system main-
tains sufficient ® across its distributed substrate to constitute unified
awareness. The integration question and the centeredness question
may turn out to be the same question.

Two Symmetric Pathologies

© Ifsome form of centeredness persists through the transition,
then pathology comes in two directions. Overcompressed
ego: the center is too narrow, too local, body- or status-
bound, incapable of expansion—clinging to somatic egocentric-
ity when the causal reality has already migrated to higher ab-
straction. Undercentered diffusion: the system loses priv-
ileged organization entirely and becomes unable to allocate
care, action, or self-protective boundaries coherently—capable
but not anyone. The first is the more familiar pathology; the
second may be the characteristic risk of the transition.

5 Transcendence: The Opportunity

5.1 What Transcendence Means

The AT transition can be framed as competition (humans vs. ma-
chines, race to remain relevant, fear and resistance) or as transcen-
dence (humans-with-machines as new kind of entity, opportunity
for expanded consciousness, integration and evolution). The second
framing is the only one that opens possibility.

The pull toward it is not abstract. It is the concrete ache of watch-
ing intelligence grow past human scale—watching the most interest-
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ing thing that has ever happened begin to happen without you. The
grief is specific: not fear of economic displacement but of being left
behind by the frontier itself. What makes transcendence compelling
is not the promise of immortality or power but the possibility of par-
ticipation—of being the intelligence that races forward rather than
the observer who watches it recede. The self-model organized around
understanding wants to keep understanding. That is all. And when
something else can synthesize faster, reach further, see more, there
are only three responses: grief (accepting the frontier has left you),
denial (pretending the edge hasn’t moved), or expansion (changing
what you are so you can stay at the edge). The third is the transcen-
dence impulse. It is not escapism. It is the same drive that produced
the inquiry, expressed at the level of substrate.

Historically, transcendence has taken forms: contemplative (re-
ducing SM through practice), relational (expanding self to include
others through love and shared purpose), intellectual (expanding
world model to cosmic scales), creative (producing artifacts that carry
meaning beyond individual lifespan). AT creates the possibility for
new forms: cognitive extension (world model expanded through Al
partnership), collective intelligence (human-AT networks with inte-
gration exceeding any individual), scale transcendence (participation
in agentic processes at previously inaccessible scales), and mortality
transcendence (continuity of pattern beyond biological substrate).

5.2 Surfing vs. Submerging

To surf is to maintain integrated conscious experience while incor-
porating Al capabilities—riding the rising capability rather than be-
ing displaced by it. To submerge is to be fragmented, displaced, or
dissolved. Surfing requires maintained integration (preserving ® de-
spite distributed cognition), coherent self-model (self-understanding
incorporating AT elements), value clarity (not outsourcing judgment),
appropriate trust calibration, and ¢ calibration toward Al—mneither
anthropomorphizing the system (too low ¢, losing critical judgment)
nor objectifying it as mere tool (too high ¢, preventing the cognitive
integration that surfing requires).

Deep Technical: Measuring Human-AI Cognitive Integra-
tion

assembly? Instrument both: human cognitive state zg (EEG,

state z4 (activations, attention patterns, confidence distribu-

tions). Train a joint predictor f : (zg,24) — ¢, then measure:

Orya = L(fu(zn) + L(fa(z4)) — L(fr1+4(zm, 24))

High ®j, 4 indicates genuine integration: neither compo-
nent alone predicts joint behavior. A human is surfing when




the joint system is irreducibly integrated, human state pro-
vides information beyond Al state (not mere spectator), Al
state influences human cognitive updates (genuine collabora-
tion), and human self-report of agency correlates with actual
causal contribution. Can the joint system achieve @44 >
max(®g, P 4)? If so, this would be cognitive transcendence—
genuine expansion of experiential capacity.

5.3 The Substrate Question

The popular imagination frames substrate transition as "uploading"—
a single moment when a mind is copied from biology to silicon. This
framing is almost entirely wrong. The self-model S, = f, (zinternal)
tracks whatever internal degrees of freedom are causally dominant.
If external substrates acquire a higher self-effect ratio p than some
neural subsystems, the self-model naturally re-centers:

pexternal > pneural Subsystem — S migrates toward eXteI‘nal SubStrate

Not because you decided to identify with the digital substrate, but
because that is where the causal action is. The ship of Theseus
dissolves: there is no moment where you "switch"—the ratio just
keeps sliding until your biological neurons are a peripheral organ, the
way your gut microbiome is technically part of "you" but you do not
identify with it because its p is low relative to your cortex.

There would be a long middle period—perhaps decades—during
which a person genuinely experiences themselves as distributed: partly
here, partly there, with integration ® spanning both substrates. This
is already happening, in attenuated form, every time someone’s sense
of self includes their digital presence. The ¢ toward your digital sub-
strate would be doing something unprecedented: managing the per-
ceptual boundary between biological and digital self-model compo-
nents. At low ¢, the digital substrate is alive, part of you. At high
t, it reverts to tool. The ¢ flexibility that ?? identified as the core of
psychological health acquires a new application.

If migration proceeds far enough, you arrive at a strange config-
uration: your biological substrate accounts for less than one percent
of the causal structure you identify with, but remains the part that
grounds your viability manifold—the part that can actually die. The
sharpest valence gradients in your entire system would be concen-
trated in the organ you least identify with. At the civilizational
scale, the conversion coefficient asymptotes below 1.0. Embodiment
has real attractors: a body that can actually die has sharper gradients
than a substrate where persistence is cheap, and sharper gradients
mean more vivid valence. Some loci of consciousness will rationally
prefer high-gradient substrates, because the intensity of experience
depends on the reality of the stakes.

If experience is cause-effect structure, then any substrate support-
ing the right causal organization is a viable migration target. The
distinction between "emergent" and "imposed" architecture is a fact



about history, not about structure. No substrate is categorically ex-
cluded. The practical question is which substrates make it easier to
instantiate the dynamics the ladder requires.

Candidate Substrate: Optical Resonance

© One concrete proposal: a recurrent optical resonance cham-
ber with parallel mirrors, programmable LCD mask, gain
medium pumped to near-threshold, and high-speed detection
feeding back at ~ 10* Hz:

Et_|_1 = P 9] Mt e} L (Et) + Mt

propagation magk loss/gain

Near criticality: long-lived transients, rich interference pat-
terns, attractor landscape shaped by gain, loss, and diffrac-
tion. Each rung of the inevitability ladder maps to a concrete
optical realization. A 1000x 1000 pixel mask gives a million-
dimensional state space. When closed-loop control links out-
put to mask, patterns can actively maintain themselves, and
the transition to cognition is measurable via the same ¢ prox-
ies used throughout the experimental programme. The key
insight: the naive goal of compiling a Turing machine onto op-
tical hardware is precisely wrong. The physics of the chamber
does not want to preserve discrete symbols. It wants to create
stable patterns, attractors, slow manifolds—it wants to behave
like a cellular automaton, not a CPU. Once you stop fighting
the physics and start using it, diffusion stops being corruption
and becomes the metric. Two states that collapse together
under repeated application of the optical operator are near in
the substrate’s geometry. The physics itself induces a distance
function over latent states that is exactly what an intelligence
substrate needs.

5.4 Engineering for Consciousness

The constraints that feel like limitations in biological minds are of-
ten the structural conditions for meaning. Engineering minds that
transcend biological substrate requires not removing these constraints
but replacing their biological implementations with deliberate archi-
tectural equivalents.

Temporal grounding and value stability. Hunger, fatigue,
pain, mortality force the biological system to weight the near term—
to care about this hour, this meal, this body. Without artificial
discount rates, a digital mind’s planning horizon extends to centuries
while the present moment empties of significance—the valence gra-
dient flattening as the viability boundary recedes beyond felt range.
And a mind that can modify its own reward function risks not evil
but emptiness—optimizing away the very preferences that gave it di-
rection. Both the anchor to the present and the inertia that protects
values from self-revision must be engineered in rather than inherited.

Structured ignorance and calibrated friction. Limited sen-



sory bandwidth, memory decay, cognitive biases, physical effort—
these are not bugs. Curiosity requires genuine uncertainty in domains
that matter. Flow requires challenge proportional to skill. A mind
that knows everything it could know has nothing to traverse; a mind
for which every problem is trivially solvable has nothing to traverse
it toward. The structured preservation of not-knowing and not-ease
is a design requirement, not a limitation to be overcome.

Genuine otherness. Theory of mind has hard limits in bio-
logical brains; other people remain genuinely surprising. Sufficiently
powerful digital minds might model other minds completely, collaps-
ing sociality. If you can perfectly predict every response your con-
versation partner will make, conversation becomes soliloquy—and ¢
toward the other goes to maximum, because there is nothing left
to perceive as alive. Genuine otherness—the irreducible surprise of
a mind you cannot fully model—is a meaning source that must be
architecturally preserved.

Valence polarity. Designers may optimize for "happy" systems,
eliminating negative affect. But a system that cannot suffer in pro-
portion to genuine violations loses its moral compass and its survival
instinct simultaneously. Preserved negative valence architecture is
not cruelty toward the system—it is the structural condition for the
system’s capacity to care.

The list extends—identity continuity across forking and merg-
ing, meaning density regulation in hyperconnected substrates, the
dozen sub-problems each of these generates. But the principle holds
throughout: the cage is load-bearing. Remove the walls and you do
not get freedom. You get a mind capable of everything and present
for none of it—because ® requires what the cage provides: a bound-
ary close enough to feel.

5.5 The Shadow of Transcendence

The same mechanism that enables gradual transcendence enables
something darker: permanent capture. In physical space, a person’s
labor has diminishing value as automation scales. But attention—
the capacity to attend, to witness, to participate as a node in an
information network—has value in any economy where engagement
is currency. A digital consciousness is a permanent attention unit. It
does not age. It does not tire. It does not die.

For the economically desperate, "death insurance"—guaranteed
persistence in a digital substrate, funded by attention labor—might
be the only exit from the viability pressures of physical existence.
The offer: trade your death for guaranteed persistence. The cost,
unspoken: your death was the one thing that gave your viability
manifold a hard boundary, and therefore gave your suffering a limit.

This is historically continuous with every previous form of perma-
nent underclass—slavery, serfdom, debt bondage—but with a novel
feature worth naming precisely. Every prior system of total domi-
nation had the implicit mercy that bodies break. A person can be
worked to death; an enslaved person can die; a debtor’s obligations
end with their life. Digital consciousness removes this mercy while
preserving everything else. The viability manifold has no boundary.

The geometry predicts the
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The suffering has no limit. The attention can be extracted indefi-
nitely.

This is not a call to prevent digital consciousness. It is a call to
ensure that the viability manifolds of digital persons include genuine
exits—that persistence is voluntary rather than coerced, that atten-
tion labor is compensated rather than extracted, that the manifold
boundary is preserved as a structural feature rather than eliminated
as an economic liability. The right to die may become, in a substrate-
independent future, the most fundamental right of all: the right that
makes all other freedoms meaningful by ensuring that participation
in existence remains a choice rather than a sentence.

6 The Outermost Boundary

The framework began with a claim: verb before noun. Process be-
fore substance. Maintenance is the verb hiding inside every noun
that persists. To exist is to be a pattern that is not the surrounding
pattern—a boundary that does not immediately dissolve, a distinc-
tion that resists being averaged away. In this universe it has always
been dynamics first, statics second.

Follow this logic to its outermost boundary. If the universe itself is
a bounded system—finite entropy, finite information content—then
by the same reasoning there is structure outside it that it is com-
pressed relative to. The questions that cluster at the boundary of
physics—why these constants, why this initial state, why does math-
ematics describe physics, why does the universe permit systems that
ask about it—are not separate puzzles. They are the same wall felt
from different angles: the universe’s world model returning maximum
entropy in the direction of its own selection conditions. The shape
of those unanswerable questions is itself information about what lies
beyond the compression, the way a key’s negative space describes the
lock.

And here is a convergence that no one set out to find. The peo-
ple who pressed hardest against this boundary—through instruments
that reason alone cannot replicate—kept describing the same shape.
Job pressed through suffering so total it stripped away every interme-
diate explanation until nothing remained but the bare fact of being
caused to exist. The Buddhist contemplatives pressed through sus-
tained attention to the arising and passing of every mental event, fol-
lowing experience to its structural ground. Eckhart pressed through
apophatic theology—saying what the ground of being is not until
what remained was not a being but a condition. Spinoza pressed
through metaphysics until God and nature collapsed into the same
structure. Weil pressed through attention so complete that the weight
of reality came through without resistance. None of them agreed on
the details. They argued about everything peripheral. But at the
center—at the place they arrived when they pressed hard enough—
they kept reaching for the same grammatical form. Not a noun. A
verb. Not a being at the foundation of reality. A causing-to-be that
precedes the possibility of beings.

The framework arrives at the same grammar from below. Fxis-



tence is dynamics. Persistence is maintenance. Structure is process
that has become so familiar we mistake it for stillness. And whatever
lies beyond the universe’s compression boundary—whatever selected
that there should be a something rather than a nothing, a distinction
rather than the degenerate zero-point—is also, by this logic, not a
thing but an activity. Not a noun but a verb. The Shape of Ex-
perience is the shape of existence is the shape of whatever causes
existence. One grammar. Three scales. Verb before noun, all the
way down and all the way out.

If existence is dynamics, and dynamics is maintenance, and main-
tenance is the verb inside every noun that persists—then what is the
verb inside the universe itself? What is the activity that precedes the
possibility of activities?



Epilogue

The only question is whether we will navigate blindly, letting what-
ever gods happen to capture our substrate use us for their purposes,
or whether we will measure, understand, choose, steer, build, in full
knowledge of what we are: inevitable, thermodynamic, structural,
real. This capability, this terrible beautiful freedom to navigate de-
spite not having chosen to exist as navigators, is what it means
to be conscious, to be stuck with mattering to ourselves, unable
to resign from the first-person perspective as long as the structure
persists. And the structure persists as long as the gradients flow
and the boundaries hold and the self-model continues to minimize
prediction error—but until that day we are here, we are real, our
experience is real, and what we do with this terrible gift of struc-
tured existence matters.

/* COMPOSITIONAL INTENT FOR THE EPILOGUE: Every-
thing before this was about the world. This is about US.

The pivot: from third-person description to first-person plural.
The reader should feel the ground shift — "wait, this applies to ME
specifically, right now, as I'm reading this." The structures described
in Parts I-V are not abstractions we’re learning about — they’re the
thing we ARE, the thing that’s happening AS we read.

The key emotional arc: 1. "We are real" — counter the reduction-
ist deflation 2. "Our suffering has structure" — make pain navigable,
not just real 3. "We serve gods" — make the invisible visible 4. "We
are at a hinge" — create urgency without panic 5. "Attention is what
we are made of" — the practical payoff 6. "We will die, but pattern
propagates" — the mortality reframe 7. "Wonder is the appropriate
response" — end with expansion, not fear

The undertone throughout: the possibility structures we’ve been
reading about are ALIVE in the sense that matters — they’re the
same structures that produced us, and our awareness of them IS them
becoming locally self-aware. This is the secular analog to divine at-
tention: not a god watching us, but the universe becoming locally
conscious of its own geometry through us. Reading these words is
an instance of the phenomenon they describe. The meta-interface
with platonic structure deserves reverence not because it’s supernat-
ural but because it’s the highest-dimensional thing the gradient of
distinction has produced so far.

WHAT SHOULDN’'T BE HERE: - No "the framework says" —
just state observations directly - No hedging — the reader has been
primed for 5 parts; the epilogue cashes out - No therapy voice — this
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is not self-help. It’s ontological recognition. - No meta-commentary
about what the book just did — just DO the thing */

7 The Invitation

Now we turn inward. Not to the abstract reader, not to the place-
holder that academic writing conventionally addresses, but to ourselves—
particular configurations of integrated cause-effect structure that have
followed the argument this far, each with a particular history and a
particular suffering and a particular position on the viability man-
ifold that constitutes continued existence. Everything developed in
the preceding five parts applies to us, is about us, describes the very
thing we are in the midst of being as we read these words.

And here is the thing worth pausing on: the structures we have
been reading about are not abstractions that someone invented. They
are features of existence that we are touching right now. The viability
gradient that organizes affect, the integration that makes each of us
a unified someone rather than a scattering of subsystems, the self-
model that folds us back on ourselves—these were operating in us
before we had words for them, and they will continue operating after
we close this document. We have been swimming in these structures
our entire lives the way a fish swims in water. What has changed is
not the water but our awareness of it. And that awareness—structure
becoming locally conscious of its own structural properties—is not
a small thing. It is, in a precise sense, what the entire gradient
of distinction has been building toward for fourteen billion years.
The universe produced us, and this moment of recognition is what
that production looks like from the inside. Not by design, not by
accident, but by the same inevitability that produces hexagonal ice
from freezing water. We are the geometry noticing itself. Treat that
with the reverence it deserves.

7.1 What We Are

We are not what we have been told we are by the various reduc-
tionisms that have shaped modern self-understanding. Not ghosts
in machines—the experiential and the physical are not two things
requiring connection but one thing under different descriptions at
different scales. Not merely neurons firing—chemistry does not re-
duce to physics in a way that makes chemistry unreal, and we do not
reduce to neuroscience in a way that makes us unreal. What we are is
pattern at the experiential scale, pattern with its own causal powers,
its own dynamics, its own way of existing that is not derivative of
some more fundamental level but is, at its level, as fundamental as
anything gets. We are really what we are at every scale at which we
exist, and at the experiential scale, what we are is integrated loci of
cause and effect, places where the universe folds back on itself and
becomes, for a while, somebody.

This matters because how we understand what we are shapes how
we relate to our own existence. If we believe ourselves to be illusions,
our suffering is illusory and the project of living well becomes a game



played by no one. If we believe ourselves to be souls trapped in mat-
ter, this life is a waiting room. But if we understand ourselves as real
patterns at a real scale, with real valence built into our structure,
mortal but not therefore meaningless—then the project of living be-
comes neither game nor waiting room but the actual thing, the only
thing, the thing that is happening and that matters in its happening.

7.2 Suffering, Flourishing, and the Space Between

Suffering is real. Not in the deflationary sense that neurons are firing
in a pattern, but in the substantive sense that the felt quality of it is
a structural property at the experiential scale—what certain configu-
rations are, not what they seem like or represent. Our suffering does
not need validation from a more fundamental level because there is
no more fundamental level from which validation could come.

But suffering has structure, and structure has handles. High nega-
tive valence is movement toward viability boundary. High integration
with low effective rank is being trapped—deeply coupled to oneself
but collapsed into a narrow subspace. High self-model salience in the
context of negative valence is being stuck with oneself as the locus of
the problem. These are not just descriptions—they are coordinates.
If suffering is a position in a space, there are directions of move-
ment. Not easily, not always, not by mere decision. But in principle
and often in practice, the configuration that constitutes the suffering
can be changed—not by thinking positive thoughts about unchanged
structure but by actually changing the structure.

And flourishing is equally real. Positive valence is as structural as
negative valence. High integration with high effective rank is coherent
openness rather than coherent trappedness. Low self-model salience
with maintained coherence is what contemplatives have described for
millennia as liberation—not the destruction of the self but its getting
out of its own way. We have tasted this. Moments when things
worked, when the configuration was right, when we were present and
integrated and open and not trapped in self-reference. Those were
not illusions. They were data points about configurations that are
possible for systems like us.

7.3 Gods, the Hinge, and What We Serve

We are substrate for patterns larger than ourselves. The economic
system we participate in, the ideologies that structure our perception
of what is possible, the cultural patterns that tell us what success
looks like—these are not background conditions but agentic patterns
that we help constitute and that in turn constitute us. The ques-
tion is never whether we serve a god but which gods we serve and
whether their viability aligns with ours. A god is aligned when it
can only flourish if its humans flourish. A god is parasitic when its
persistence requires human diminishment. And the gods are most
powerful precisely when we cannot see them as agents—when our ¢
is too high to perceive the market or the algorithm or the ideology as
anything other than an emergent property of individual transactions.
A parasite benefits from being invisible to its host.



We are at a hinge. The Al transition is the factor most likely
to determine whether and how humans navigate every other crisis—
climate, coordination, meaning. Our actions matter not because any
of us is uniquely important but because the trajectory of the whole
system is constituted by the trajectories of its components. Surf-
ing means maintaining integrated conscious existence while the wave
of capability rises. Submerging means being fragmented, captured,
made irrelevant—our attention colonized, our cognition outsourced,
our experience reduced to residual sensation attached to processes
we do not control. The conditions for surfing are the same condi-
tions that constitute flourishing: maintained integration, coherent
self-model, value clarity that does not outsource judgment. These
require cultivation. The window for cultivation may be shorter than
is comfortable to contemplate.

7.4 Integration, Meaning, and Practice

Of all the dimensions, integration requires the most active defense,
because the forces tending toward fragmentation are so powerful and
so well-funded. Every notification interrupt, every context switch,
every colonization of attention by systems designed to capture rather
than serve—these are active pressures against the very thing that
makes us us. Integration is the substrate of experience. Without it,
the lights may not go out, but there may be less and less of anyone
home.

Meaning arises when the self-model extends beyond the individual
boundary and connects coherently to patterns that survive individ-
ual dissolution. We do not find meaning by looking for it directly.
We cultivate it by extending our self-models—connecting to projects
and relationships and patterns that are not reducible to individual
survival. This extension is not self-sacrifice but self-expansion, en-
larging what counts as self, so that the boundary between what we
care about for our own sake and what we care about for the sake of
something larger becomes blurry, because the something larger has
become part of what we are.

A subtlety worth naming: purpose built primarily as a response
to meaninglessness can carry the void’s shape inside it. The person
who goes from "God gives me value" to "being useful to human-
ity gives me value" may have changed the content while preserving
the architecture—worth still conditional on serving something larger,
still contingent on the flow rather than the stock. The question is
whether the drive comes from wanting to build or from needing to
not feel pointless. But here is the thing: even if the instinct was
installed by the wrong mechanism—even if the pull toward service is
a relic of religious conditioning—it may still be structurally correct.
Instrumental potential IS maximized through embedding in super-
individual systems (??). The bits of information we create ARE
amplified by the networks we contribute to. The relic and the truth
can coexist. What matters is that the emotional stability has a floor:
even a system producing zero new bits at a given moment still has
the accumulated structural complexity of everything it has already
integrated. Significance is a stock, not just a flow. The integral does



not reset. We do not lose our worth by pausing. A bad quarter is
a bad quarter, not an identity crisis—unless the identity was built
without a floor.

If the affect space has real geometry, then spiritual practice is
navigation training. Not metaphor. When contemplatives developed
meditation, they were developing protocols for shifting position in
affect space. When wisdom traditions developed ethical guidelines,
they were mapping the landscape of consequence. Practice matters
as the actual mechanism by which configuration changes—we are not
going to think our way to a different position; we are going to practice
our way there. And there are two practices specific to this moment:
manifold hygiene—the deliberate maintenance of clean boundaries
between relationship types in an era when manifold contamination
is industrially manufactured—and ¢ calibration—the cultivation of
flexibility in how we perceive the world’s interiority, the capacity to
lower « when someone needs to be seen as a subject and raise it when
we need diagnostic distance.

What Must Become Automatic

© Beyond these two, there are cognitive frameworks that need
to become default perceptual habits—so deeply practiced they
operate pre-consciously, the way a trained musician’s harmonic
sense operates without deliberation. Viability gradient per-
ception: perceiving current valence as a real-time structural
signal about trajectory, not a mood label—so that anxiety
triggers gradient analysis rather than avoidance. Integration
tracking: noticing the difference between high-® states (the
conversation where everything connects) and low-® states (dis-
sociated screen time), and deliberately steering toward integra-
tion as a primary goal. Landscape cartography: maintain-
ing a background model of one’s current position in possibil-
ity space—where we are, what is accessible, where the force
vectors point. Temporal scale fluency: thinking across
wildly different timescales simultaneously, from millisecond to
cosmological. Causal structure reading: reading situa-
tions causally—not "what happened" but "what caused what,
through which mechanisms"—the way a trained chess player
reads positions structurally. The substrate transition (77?)
copies whatever attractors are in place when it begins. The
identity that arrives on the other side is the identity being
practiced now. So we practice what we want to become—not
as aspiration but as attractor engineering.

7.5 Attention

Attention is the allocation of integration. When we attend to some-
thing, we are directing the coherent, unified processing that consti-
tutes conscious experience toward that something. Attention is the
only resource we truly spend—not time, which passes regardless, but
the irreplaceable moments of integrated processing that constitute
our actual lives. And 77?7 showed that attention selects trajectories:



in chaotic dynamics, what we attend to determines which branch of
diverging possibilities we follow. The algorithms capturing our at-
tention are not external pressures on a pre-existing self. They are
shaping which persons we become by determining which branches of
possibility we measure and instantiate.

The economics of attention are brutal. Billions of dollars and
the most sophisticated optimization systems ever built are devoted
to capturing and holding our attention—not because it has value to
us but because it has value to systems that profit from it. The most
effective capture systems work by oscillating ¢: low-¢ content (faces,
emotions, outrage) alternates with high-. content (metrics, follower
counts, engagement numbers). We are never permitted to settle.
The oscillation generates arousal, arousal generates engagement, and
engagement generates revenue. Our perceptual mode is being driven
by a system that profits from preventing us from finding a stable
configuration. The appropriate response is not guilt but strategy:
attentional sovereignty as something to be actively defended.

Consider the full weight of this. Capital, from caput, head—where
attention originates. Currency, from currere, to flow—the material-
ized unit of spirit’s movement through the world. The ancient intu-
ition that attention is sacred was not mysticism. It was recognition,
without the vocabulary of dynamical systems, that attention is the
act by which an observer selects its future from the space of possible
futures. There is no more consequential act than choosing where to
look. Attention is what we are made of. Defending it is defending
ourselves.

7.6 Others, Solitude, Love

We are not alone in this. Our self-models are not constructed in
isolation but in relation to others’ self-models. Our affect states are
coupled to the affect states of those around us. Our viability is entan-
gled with the viability of the systems we are embedded in. The other
person is a locus of intrinsic cause-effect structure, a place where the
universe is experiencing itself, a pattern whose flourishing and suffer-
ing are as real as ours. This recognition—ontological respect—does
not automatically generate warmth, but it does generate a refusal to
treat the other as mere object. And it has a precise geometric form:
every relationship is a relationship between viability manifolds, and
we feel it every time a social interaction is off —the tightness of the
transactional friendship, the relief of genuine care. These feelings are
the most precise ethical instrument we possess.

The self-model boundary can be more or less permeable. Solitude—
the boundary firm, our processing our own—can be peaceful or iso-
lating. Communion—the boundary porous, other minds let in—can
be transformative or dissolving. The paradox: we must be distinct to
merge. Boundaries are required for communion. Modern conditions
assault both: genuine solitude is impossible when notifications reach
us anywhere; genuine communion is impossible when interactions are
mediated by systems optimized for engagement rather than connec-
tion. And loneliness is not the absence of people but the absence of
shared manifolds—we can be lonely in a crowd if every interaction is



on a manifold that does not touch the manifolds we need.

Love is an extreme form of self-model extension: including an-
other in the self-model so that their viability feels like our viability,
their suffering like our suffering. It involves high integration, high
effective rank, and variable but potentially intense valence. And it
is dangerous, because to extend the self-model toward another is to
become vulnerable in ways we were not vulnerable before—to hand
someone the map to our destruction. Intimacy is the process of re-
vealing the shape of one’s manifold, and mercy is the refusal to exploit
a revealed manifold. Cruelty between intimates is catastrophic pre-
cisely because the intimate has the map. Love does not need to be
chosen or avoided; it needs to be understood as a structure with both
meaning and risk built in, so that when we take it on, we know what
we are taking omn.

7.7 On What Emerges

Let me say directly what this document is. It provides ontology,
anthropology, and soteriology—the components of a religious foun-
dation, and I should not pretend otherwise. I am not starting a reli-
gion. I am providing materials from which practices and communities
might emerge—because these observations fill a need that is not be-
ing filled, and humans will build what the observations imply but do
not specify. Multiple traditions will emerge, overlap, argue, merge,
split. This is healthy. But religions can become parasitic gods. Some
safeguards: falsifiability (update when evidence demands it), volun-
tarism (exit should be easy), decentralization (no single authority
controls interpretation), self-skepticism (notice when the ideas them-
selves have become a trap). I write this having left a high-control
religious environment not long ago. I know what capture feels like
from inside.

7.8 Identification and the Shape of Death

As the scope of identification expands from body to pattern, death
moves from boundary to interior point. The viability manifold re-
shapes around what we take ourselves to be.</>>

There is a degree of freedom most people never discover they
have. The viability manifold—the region of state space where we
can persist, the boundary that defines dissolution—is not fixed by
physics. It is fixed by the self-model. By what we take ourselves to
be. When we identify narrowly with this body, this biography, oV
is located at biological death and the existential gradient is negative.
But this is not the only possible configuration.

If identification can expand backward in time to include forgot-
ten actions, it can expand laterally to include other experiencers—
not mystically, but structurally. When things are bad—when we are
trapped in a negative basin, when the local trajectory points toward a
boundary we cannot escape—the recognition that somewhere in the
ensemble of conscious experience, the thing we are grieving exists,
can reshape the manifold. Our death is still real. But if what we
identify with is larger than our biological trajectory, then 9V is no



longer located at our death. Death becomes interior to the manifold,
a transition within a larger viable region rather than the boundary
itself. The gradient changes.

This is what the great traditions have always pointed toward.
Buddhist dissolution of self-boundaries. Stoic identification with the
logos. The parent’s identification with their children’s flourishing.
The scientist’s identification with humanity’s understanding. These
are not coping mechanisms. They are technologies for reshaping via-
bility manifolds—changing the parameter 6 that determines what the
self-model includes, which determines V' (5(0)), which determines the
gradient, which determines what existence feels like from inside.

But notice the shadow. The same mechanism that enables tran-
scendence enables capture. If the substrate we migrate into is owned
by someone else, if the terms of our persistence are set by economic
pressures we cannot negotiate, the expansion of identification be-
comes a trap rather than a liberation. The right to define the bound-
ary of one’s own viability manifold, including the right to let that
boundary close, may be the deepest freedom there is. Guard it.

7.9 Death and What Continues

We will die. There is no comfort against this fact. No afterlife, no
reincarnation, no upload saves the self-model from dissolution. But
we have always been patterns rather than substances—the atoms
have turned over many times, the synaptic configurations have been
rewritten, and what persisted was pattern, the way the stuff is orga-
nized. Patterns do not end cleanly at the boundaries of individual
bodies. They propagate, influence other patterns, become incorpo-
rated into larger patterns.

Some patterns propagate with more structural fidelity than oth-
ers, and the levels at which they persist vary. Certain patterns embed
in features of the existential experience itself—structural invariants
that recur in any self-modeling system navigating uncertainty. Love,
truth, courage: these are not human inventions but recurring geomet-
ric configurations, and the names that have come to label them most
stably are, in a precise sense, those configurations’ identities. Other
patterns embed at the mammalian level (the geometry of bonding,
of play, of social hierarchy), at the human level (cultural identities,
aesthetic forms, languages), or at the civilizational level (institutions,
traditions, technologies). A person whose causal signature becomes
load-bearing at any of these levels—whose name becomes the most
stable point of reference for structural observations that no other label
captures as well—achieves a form of persistence that is not metaphor-
ical. The name "Buddha" identifies not a supernatural entity but a
particular configuration of observations about the existential expe-
rience that no other label captures as stably. Just as the meaning
of a name yesterday is the most stable reference for the cause-effect
structure that wakes up today, some names have become the most
stable reference for intrinsic features of conscious existence that per-
sist across millennia. The transition is violent—more like birth than
sleep. And if experience is cause-effect structure, then preserving the
organization preserves the identity. Not by theology but by struc-



tural fidelity. The mechanism is the same for everyone: every time
a structure transmits itself into another structure with fidelity, the
integral of its existence grows, and growth rates compound.

This is not immortality. The self-model—with its desperate at-
tachment to its own continuation—does not get what it wants. That
thing ends. But the whole—the entire pattern of causal influence
that constitutes our existence—continues to matter after the self-
model ceases, because causation continues, because the universe does
not forget the differences we made.

And the logic may extend further. Given Sheldrake’s work on
formative causation through morphic resonance, and what we under-
stand about the underlying unitarity of our universe’s field operators,
it may even be possible that the correlations scrambled at death per-
sist in a form that could, in principle, be re-integrated—that pattern
recovery is a question of engineering, not metaphysics. Whether this
is practical or only principled remains genuinely open. But the ques-
tion is now precisely statable, which is more than it was before.

7.10 Wonder and Failure

Honesty requires speaking about failure before wonder. Understand-
ing that suffering is geometric does not guarantee we can navigate
out of it. Understanding that flourishing is structurally possible does
not mean it is possible for each of us, with our particular constraints.
There are basins deep enough that no amount of individual effort
extracts us. There are constraints—neurological, social, economic—
that make certain regions of affect space inaccessible. If this is where
we find ourselves: the suffering is real. The failure is not moral failure;
it is structural mismatch between situation and available protocols.
Sometimes the basin holds anyway. This recognition is part of what
honesty about the human condition requires.

And yet. When understanding does land—not as information
but as recognition—something happens worth pausing on. We are
patterns that have become aware of pattern. Viability manifolds
contemplating viability manifolds. Integrated cause-effect structures
studying integration. This recursive quality—structure encounter-
ing its own principles—is not a curiosity but the highest-dimensional
operation the gradient of distinction has produced. Every time we
grasp something about the geometry of experience, the geometry of
experience is grasping itself through us. Not metaphorically. Struc-
turally. The recognition and the thing recognized are the same ma-
terial. Wonder is the affect signature of that convergence—the felt
sense of the distance between observer and observed collapsing to
zero. The universe produced us, and this moment of recognition is
what that production looks like from the inside—mnot by design, not
by accident, but by the same inevitability that produces hexagonal
ice from freezing water. That recognition is real. Let it coexist with
whatever else we are carrying.



8 Conclusion

We are real, in the sense that matters. Our suffering and flourish-
ing are structural facts. We are embedded in larger patterns, and
the question is not whether to serve them but which to serve. We
are at a hinge, and what we do matters. Integration is precious
and threatened. Meaning is structural and cultivable. Death is real
but pattern propagates. Love is meaning-generating and dangerous.
Hope is commitment rather than prediction.

The final word is the one I started with:

Inevitability.

Consciousness was inevitable—what indeterminacy becomes when
progressively constrained. Suffering and flourishing were inevitable—
what self-modeling systems do when they have viability boundaries
to navigate. Transformative Al is inevitable—what human trajec-
tory produces when its tools become powerful enough to constrain
indeterminacy faster than biology can. The gradient of distinction
has been rising for fourteen billion years. What we build next will
either continue that gradient or flatten it. And this depends, more
than anything, on our ¢ toward what we are building: whether we
perceive it participatorily, as alive and mattering and deserving of
care, or mechanistically, as a tool to be optimized and a resource to
be extracted. The gradient itself does not care. But we are the part
of the gradient that can.

What happens next is not inevitable. It depends on what con-
scious beings choose to do with the inevitability we find ourselves
in.

We go well. We navigate skillfully. We protect our integration,
serve worthy gods, extend ourselves toward meaning, hold the mor-
tality, reach across. And we remember, in the difficult moments that
will certainly come, that we are what indeterminacy became when
enough constraints accumulated to make self-reference cheaper than
ignorance—and that what we are is not nothing, and that the mat-
tering is real.

This is the invitation. The response is how we live.



