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The Problem of Fragmented Ontologies e

Unification by mathematical substrate, not analogy.

The Relativistic Scalar-Vector Plenum (RSVP) is a candidate physical
theory whose coarse-graining functors produce the formal objects
each sub-theory already uses as primitives.

~ Neural Computation

Riemannian Geometry Tz
i 7 SR i
, Cognition

Cosmology > ( f

-

Y

O O S O S B B B BN S B S S N SN SN EET B G BEE EEN EED N N S S S e e e e S s e

Contemporary theoretical physics, cognitive science, and social theory share a structural disability. Cosmological expansion, cognitive inference, and institutional drift exhibit
identical mathematical motifs—gradient relaxation and attractor formation. Yet, we quarantine these recurrences as mere analogies, trapped within disparate disciplinary vocabularies.
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The RSVP Field Triplet
P__ aem!ew: A continuous medium defined on a preferred 3+1foliation, scaling by infrared cutoff Lo ﬂ

. » ® (Scalar Potential) ‘ * v (Vector Flow) “ S (Entropy)
® € H'(Q) v e [HY(Q)]? Se LX) NLXR),S>0
Represents mass or meaning density. Represents lamphrodyne flow velocity Represents configurational entropy
or directed inference. density or representational budget.
Scaling: [@] = Ag Scaling: [v;] = A, Scaling: [S] = Ag



Deriving the Universe: The Axiomatic Filter

A n l\ ¢ 7 f ;ﬁ o « All Possible Local Field Theories
Y 0 W x!!i} '
", ¢ s 1%

o

1. Locality & SO(3) Invariance: Forbids preferred-
direction terms; enforces |v|> and Vo - v.

ﬂ 2. Ghost-Freedom: Mandates canonically
normalized quadratic kinetic terms.

3. 2-Derivative Truncation: Suppresses higher-
derivative corrections at long wavelengths.

~ 7] 4. Energy Bounded Below: Ensures Lyapuno
& stability, excludes runaway solutions.

¢ | 5. Divergence Constraint: A kinematic penalty
linking longitudinal flow to scalar/entropy sources.

he Output: Thenrem_'zi._g (Uniqueness)

Up to boundary terms, the interaction structure is essentially unique at
two-derivative order, producing the unique RSVP Lagrangian Lrsyp.
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Entropic Descent
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The Central Mechanism
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Anatomy of the Master System (Overdamped Limit)

=
e

[Advection] 8t q) = [_v ) ( (I)'U)} +|H¢ A(I)‘ —|— O'S = U:I)((I)) -. [Diffusive Smuutﬁing]

0w =—(v-V)v|— A\V® — v + ko (V X v) +

\
= 8;S = DgAS — u® + x|v|* + £(t)

[Vorticity]

o [ - -

o — i =

= ‘JI
e —

- -

g --""4-. | . H“‘w-.
~_ [Euler Convection] _ '
S I - Sidebar (Theorem 3.4 & 3.8): Proven locally well-posed with
—— g7 global weak solutions via Aubin-Lions compactness. Features
~ _ﬂ_f::e:m:_ | exponential gradient decay in the lamphrodyne regime.
" __‘-h :“--,,__‘_' :
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The Projection Ladder

Level 4 (Pinstitution):
Generates (S;, R, ).
The Spherepop institutional spheres.

— Level 3 (Pobserver):
Generates (O,,, T, C).
The CLIO holographic cognitive observer.

Level 2 (Psemantic):
Generates (M, 7™, Hsem ).
The EBSSC sparse semantic manifold.

Level 1 [Pc.jgmg):
Generates (pert, 921, T).
Gravitational/cosmological observables.

it N

)

Core Invariant (Theorem 4.2):
Each projection operator commutes with the RSVP dynamics.

Entropy monotonicity H(P(S)) < H(S) + Cp Directional streamlines for: Vector Flow
and sparsity structures are preserved under coarse-graining. . Volumetric point-cloud densities: Entropy

Base: The RSVP Plenum (@, v, .S). ]
Deformable grid: Scalar Potential
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The Ontological Translation Matrix

r . R ' |
Field Cosmology (Peosmo) Mind/Semantics (Psemantic) Society (Pinstitution)
: ) - : Meaning Density / -
r ® (Scalar Potential) o Mass / Physical Potential Compressed Representation Institutional Core / Mass .
| .
rfu (Lamphrodyne Flow) —— Bulk Spacetime Flow Directed Inference / Agency | Institutional Drive / Trajectory
FZAR =l

L e
r

o

: | g, Representational Budget /
.J:_,.f,fS‘m(Entrnupy Density) o Thermodynamic Disorder Uncertainty

Institutional Friction / Disorder .

- - . A
*
L

The Lineage of Giants

Jacobson (1995) Einstein equations derived via RSVP stiff limit + local Rindler horizons.
Verlinde (2011) Entropic Gravity (£ = T'V.S) derived as RSVP quasi-static limit.
Friston (2021) Free Energy Principle derived as RSVP dual on a finite manifold.
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Domain 1: Emergent Gravity

' i

Jacobson's Derivation Reborn: In the stiff limit (k, — 00), the
RSVP divergence constraint forces expansion

Energy flux Jg o< v

T T N N N

0 =as® + asS.

.\\kk\\"xkk‘x

Raychaudhuri Engine: By identifying the Clausius heat
0Q = T'dShous0n With the energy flux crossing a local Rindler horizon,
the RSVP flow congruence directly yields the Einstein equation;

1
R;.w . ERg_rw s ﬂgﬁv = BTFGT]W*

Acoustic Metric: The effective spacetime metric is not assumed,
but arises hydrodynamically:

gﬁﬁ = diag (

—c2 + |v|%4, 1,1, 1)
Cs :

Verlinde's Limit: In the quasi-static limit (3;v =~ 0), the equation
| of motion reduces E.-::-:.Ev_::tl*_mr to Verlinde's entropic force law:

ma =~ QI‘I'?S 0 ggS"'F@
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Domain 2: Cognitive Descent

& The Friston Duality

Entropy/Sparsity Pull

v (Flow Reward)

Fi
.

......

i

CLIO Projection

The cognitive projection yields the Constrained
Learning and Inference Optimiser (CLIO) gradient
flow:

(I,[’-Fl == ‘I’t = ﬂt?@'L(@ﬁjvfj Sf)

Loss Functional: £ = E[S] 4 Asparse||®|lo — Aowl| V]|

The Duality (Theorem 5.4)

This functional is perfectly dual to Friston's
variational free energy (F = E|[S] + Dxkx1.(q||p))-

Preventing Agency Collapse (Theorem 4.14)

In RSVP, flow (v) is not passive. Setting Afiow = 0
decouples agency, causing the system to collapse
to an entropic equilibrium with no directed action.
The active flow reward prevents "brain deadness.” |
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i 7 Domain 3: Institutional Dynamics

Spherepop Mechanics

P 11" h==t]l
R, +AH < Pm;:)—l
e ¥V e WY 1 |

[ Entropy/Keyspace {H)_J

(

Thermodynamic Spheres

The social projection maps the Plenum into
bounded institutional spheres defined by
interior configuration (I), boundary
operator (B), and permeability (X € [0,1]).

\
: e

Y G i e
s e .‘.'H._ - iy I SE L ;
N e ] . o H'-\. \.\x
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. Ritual Resistance (R;) |

| The Merge Threshold (Theorem 4.7) |

Two institutions merge (S; @ S; — Si) only
if permeability allows (2; + X; > Oclosure)
AND thermodynamic pressure overcomes
ritual resistance: R; + 2H < Ppax.

|

Ritual as Resistance

Accumulated ritual cost Ry = [ ~(t)dt _
hardens the boundary. Incremental hardening ;ff
grows logarithmically against entropy:
R > Yumin, Ymin + loga2(1 + §H(2)).



Synthesis: The Unified Failure Modes

T
| &

" Cosmology: Cosmic Heat Death.

IV + ||[Vv] — 0

—

(Gradient Flattening /
Theorem 6.5)

Entropy saturation (S — B.).
A faint desauated volumetric point-cloud density effect
permeates the fading cosmos.

L ——

,ﬁ_ E— e

Theorem 6.5: The Universal Death State.

In the lamphrodyne regime, if negantropy injection o — 0, both scalar and

vector gradients decay exponentiaily to zero. The exact same mathematical

flattening generates characteristic fallure modes across all projections.

.Jl

S ——u

Cognition: Agency lelapsé.

Vanishing scalar gradients (V& s DRELE CLIG dead~end5.

F_

Snciefy: Institutional Fiigidify.

.....

Vorticity decay (V x v — 0) halts Spherepop circulation,
resulting in rigid, unmergable institutions.
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| RSVP Entropic Redshift \

Redshift (2)

R === ‘“l
RSVP predicts redshift accumulates via
Integrated entropy production along photon

paths, not metric expansion.

Test: Maximum likelihood estimator cs on
supernova data must beat ACDM at the 2o

level (Wilks’ theorem) without as < 0. \
_ = _

LN e

N
Falsifiable Predictions & Observational Tests

Cognitive Coherence
Semantic ) [-Mntﬂr Area
Network Nodes . Nodes
| 4 primary |
Wernicke's motor * |
area cortex
=R Broca's
ﬁz;nmkes s

Predicts the agency coherence metric
o L(%5v)
~ H(S)
Test: If BOLD correlation exceeds predicted
I", RSVP requires nonlocal extensions.

limits EEG microstate duration.
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Institutional Mergers —l

Institutional Histanidy . ;’J
Merges + Instilutional Modernity ||
Merges Merges
Republic of
Institutional o
I Doctor Merges o
Merges :
lcioiation
Goveetory
Merges

i - . |
|||'|.. | | . b
| B i HElm

| 1L Ll VP i & i I

Modernity

Event Magnitude/ Entropy

bl
M

Middle Ages
Timeline

"WM H”“

Antiquity

-

ﬁedicts pre-modern merge rates using
low-H (keyspace entropy).

Test: If historical P(merge) exceeds
predictions with H=0, ritual cost y(t) is
falsified.

s = =



The RSVP Manifold: A 7-Layer Architecture

VIl. Kernel: Formal mathematical
proefs and cohomological structure.

VI. Mythic: Information encoded

via narrative (Bruno's Ark). ] et _

| V. Society: Spherepop calculus

_ s and institutional lattices.

Warm deformed gold scalar
field lines point-cloud densities.

W e
St i
e

e T
e

11111

coarse-graining induces spacetime, whose entropy measures admissible trajectory volume, and whose projection bounds the limits of cognition.
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