The Geometry of What Can Happen

A unified theory of multiscale constraint flow across cosmos, minds, and societies
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The Recurrence of Mathematics is a Signature, Not a Coincidence

ASTROPHYSICS

Synaptic —
connections &
the brain

Gradient relaxation & vortical persistence in astrophysics

THREE INTERPRETATIONS OF THIS RECURRENCE:
-Case-t-Coineidenee-
Sociology of academic toolkits

-Case-H-dentieal-Ontelogy-

COGNITION

Attractor formation € free energy minimization in the brain

Galaxies and brains are made of the same fluid
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Entropy circulation & structural rigidity in organizations

s )| THE RSVP FRAMEWORK PROVES CASE Ill. |
[CaSEIII:SharEd Admissibility Geometry | < The miskipmatics captirestiie goomBSiof

Different substrates, identical constraint landscapes admissibility, not the identity of substrate.
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The Ontological Inversion: From Substance to Possibility

The Old View: Materialist Horizon The New View: Geometric Horizon

Question: What is reality made of? Question: What can still happen?
Elements: Mass, Physical Forces, Substrates, Thermodynamic Heat. Elements: Constraint Density, Accessibility, Admissible Futures.

Reality is not a physical medium that relaxes.
Reality is the evolution of accessible futures under constraint.
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The Deepest Primitive is the Topology of What Can Still Happen

Admissibility Manifold (A)

{_ The Projection

Every theorem,
projection, and
falsifiable
prediction of the
RSVP framework

: flows from one
1 © The Boundary: The absolute

edge of what is physically or I'UIE:

trajectories that satisfy the
system’s equations of motion.

|| et | | dynamics depend
o bon e e on admissibility
" | geometry rather
than substrate
substrate
realization.

The Projection — e
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THE RSVP TRIAD: UNIVERSAL COORDINATES OF POSSIBILITY

CONSTRAINT
DENSITY

0ld View: Mass / Energy Density

New View: How tightly trajectories are
constrained. The degree of closure in a
possibility space.

INFERENTIAL
V | CURRENT

0ld View: Physical Velocity / Fluid Flow

New View: Directed movement through the
constraint landscape. The flow of
inference or power.

| ACCESSIBLE
) | FUTURE VOLUME

01ld View: Thermodynamic Disorder

New View: S = kgInV. The logarithm of
admissible future trajectories com-
patible with the present.
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Gas

Entropy is Not Disorder.
It is Future Volume.
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Volume (V) = Number of microstates (Q)

S = k; In(Accessible Future Volume)
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Volume (V) = Number of feasible strategic trajectories (F)

High entropy simply means many open futures. Low entropy means few.
The geometry of possibility remains identical.

Volume (V) = Accessible future field evolutions (V)

|
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The Rosetta Stone: Temperature is the Cost of Lost Possibility

STANDARD PHYSICS

Accelerated observer
detects a thermal bath

RSVP INTERPRETATION

i ")(,’ Ly projectio”
SARN

INACCESSIBLE FUTURES

Physics: Rindler horizon hides spacetime — Appears as Unruh temperature.

@ Cognition: Attention boundary hides inferences — Appears as cognitive uncertainty.

@ Institutions: Rules hide social trajectories — Appears as institutional friction/tension.

:Any projection that hides part of reality creates an effective temperature.
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The Projection Ladder: One Geometry, Many Realizations

One Geometry of Admissibility, Many Realizations

Structural Invariants:
7 ne?
N What survives the filtering:
Abstract Deck-N: High Abstracton  —#1 -
P.em - Semantic Systems. Concept T
ngiﬁﬂrks, symbols, paradigms. Admissibility . J
1. | Geometry (shape of ~/
what can happen).
Deck-2: Meta-Structural
P; st - Institutions. Groups, norms, :
: . Constraint -
alliances, economies. i
2 Structure. J
Deck-1: Intermediate |
P} - Cognition. Perception, | 3 Entropy e J
inference, agency, active inference. | " | Monotonicity. L]
i |
| v Deck-0: Concrete Causal J
| More P.osmo - Cosmology. Mass, gravity, ! 4. Direction. e
| Concrete redshift, large-scale structure. |

e
|
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The Cross-Domain Mapping Matrix

Constraint

Inferential

Accessible

Equilibrium
|  Density (D) Current (v) Volume (.S) (Death) I
oy | concentiation | Plasmafiow | RS | Heat death
Copiten | paeprions | Sl | Regremol | Repsenidons
e
P | defintions | association | Poveemy Tautology

We do not need different laws of physics for different scales.
We need the correct projection of the same geometry.

I
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The Dynamics of Constraint:
An Infinite Loop of Form

Step 1 The TL!I:ing
Constraints (®) s Instability

Define the admissibility
landscape. (Shape the
boundary).

Why is there something
rather than nothing?

When the inferential

Step 4 Step 2 7
Sore it Y| current slows relative
Distinctions g ""“»-ﬁl e Flow (v) to constraint density
Exploration produces new | y/ '*»R /’ Inferential current navigates (v << 0), the uniform
information/meanings, 7T through what is allowed. landscape

which feedback to update

(Movement inside the boundary).
the Constraints.

spontaneously
differentiates into
structure (galaxies,
thoughts, organizations).

Exploration (S)

The system accesses future
volumes, experiencing new
frontiers.
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Unified Failure Modes of Complex Systems

Entropy Saturation (S— S, _)

The volume is exhausted. The system can no longer distinguish internal states.
Cosmology: Heat death. Cognition: Representational collapse.

=t 2 Sl st i 8 i L - -
—— "~ Gradient Flattening (|VS| — 0)
— - .1 /%.s~  Directional bias vanishes. Flow becomes diffuse without saturating.
= bl AP Analogue: The vanishing gradient problem in machine learning. Institutional aimlessness.

Vorticity Decay (curl v — 0)

The closed-loop inference structures dissolve.
Insight: Institutional rigidity is vorticity decay without saturation.
The structure persists, but directed inferential capacity dies.

Mathematical failure in the admissibility manifold identically
predicts physical, cognitive, and social collapse.
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The Deck-0 Paradox: Not an Energy Battery, but Latent Possibility

The Category Error Inexhaustible Refinement

Asking energy
questions about a
possibility space.

[f the universe is relaxing, where does the
energy come from? Why isn’t it exhausted? Theorem of No Terminal Refinement

Mechanism Breakdown

- Deck-0 is the space of all latent admissible trajectories.
- The system consumes distinctions, not fuel.
- Every act of exploration creates new sub-trajectories that didn’t exist before. The possibility space is

continuously generated by its own navigation.
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Cosmology is Just One Projection

P
5%

Geometry (G)

Curvature tightly bounded
by CMB observations.

The

Allowed \

Cosmos

Energy (E) Information () |

Expansion history Entropy content |

' bounded by constrained by black |
nucleosynthesis. hole thermndynamics(

=
.-"'.-..-’J-./

The universe is not fine-tuned by design, nor is it a random accident. The observable universe is simply
the set of trajectories within the G N E N I basin of viability. It is a constraint-satisfying system.
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Predictive, Testable, and Falsifiable

Astrophysics: Neuroscience: Sociology: Spherepop
Entropic Redshift CLIO Agency Merge Conditions
Prediction Prediction Prediction

Redshift is integrated entropy

production along photon
geodesics, not arbitrary

"tired light".

Falsification

RSVP 1s explicitly rejected
at the 20 level 1if
X*rsvp > X°acom + 5 1n Type Ia
supernova surveys, or if
calibration constant as < 0.

Minimum-description
representation 1s a
thermodynamic constraint, not
a cognitive choice.

Falsification

Agency coherence metrics
must strictly correlate with
EEG microstate durations.

Institutional merging requires
combined permeability to
exceed a precise closure
threshold (0.1.c o) -

Falsification

Recoverable from historical
demographic and corporate
MSA data.
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The Ultimate Takeaway: The Geometric Horizon

Old Paradigm:

“What is the
universe made of?”
-> Reality built
from separate
substances.
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RSVP is the bridge between physics, information, and meaning.
Constraints are real. Possibility is vast. We do not live in a universe
of matter that moves; we live in a geometry of futures that unfold.
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