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Abstract

The persistent incompatibility between the deterministic, continuous manifolds of General
Relativity and the non-local, probabilistic framework of Quantum Mechanics has long
culminated in the black hole information paradox and the Einstein-Podolsky-Rosen (EPR)
paradox. This paper presents a comprehensive theoretical synthesis that resolves these
fundamental impasses by applying arithmetic geometry and higher-dimensional
topologies—specifically G2-manifolds—across both astrophysical and biological scales. First,
we postulate that black hole evaporation is halted by an arithmetic quantization process,
resulting in a stable, microscopic remnant that preserves quantum unitarity and prevents the
formation of absolute gravitational singularities.

Second, we map this identical arithmetic topology onto macroscopic biological systems
through the Resonant Manifold Quantum Emulator hypothesis. Within this integrated
framework, the enteric nervous system, originating from the embryonic archenteron, functions
as a two-dimensional holographic boundary. Concurrently, the cortical microtubule network
acts as a structural arithmetic sieve, filtering thermal noise to sustain macroscopic quantum
coherence and emulate quantum information processing. Furthermore, we illustrate that the
non-local correlations of the EPR paradox are naturally resolved when biological cognition is
understood as operating within, and actively generating, an extended multi-dimensional bulk
geometry. Ultimately, this analysis establishes a profound structural isomorphism between the
extremes of cosmology and biophysics, concluding that both astrophysical black hole
remnants and the complex neural architectures of human consciousness are governed by a
unified, self-emulating arithmetic topology.




Introduction

The historical trajectory of modern physics is fundamentally defined by a persistent and
profound fracture between two highly successful but seemingly incompatible conceptual
frameworks. On one side stands the geometric, deterministic edifice of General Relativity, in
which spacetime is modeled as a smooth, continuous manifold dynamically warped by mass
and energy. In this framework, causality is absolute, and no influence can propagate faster than
the speed of light within a local light cone. On the other side stands Quantum Mechanics, a
probabilistic, algebraic theory of discrete quanta characterized by the phenomenon of
entanglement—a feature that intrinsically relies on non-local correlations that defy classical
spatial separation.’ This deep-seated incompatibility culminates in two profound paradoxes
that have dominated theoretical physics for nearly a century: the black hole information
paradox, which highlights the catastrophic loss of quantum unitarity during Hawking
evaporation !, and the Einstein-Podolsky-Rosen (EPR) paradox, which challenges the
completeness of quantum mechanics through the apparent impossibility of local realism.’

To resolve these impasses, decades of theoretical effort have been expended searching for
undiscovered fundamental particles, attempting to construct hidden local variables, or
introducing exotic modifications to quantum field theory." However, an emerging vanguard of
theoretical models proposes a radical paradigm shift rooted not in particle physics, but in
topology. This advanced comparative analysis establishes a robust structural alignment
between two avant-garde theoretical frameworks operating at the extreme boundaries of their
respective disciplines. The first model, detailing the geometric origin of a stable black hole

remnant derived from torsion in Go -manifold geometry, operates within the domain of
high-energy physics and cosmology.' The second model, detailing the synthesis of biological
spacetime, ultrafast kinematics, and Jackiw-Teitelboim (JT) gravity within the enteric nervous
system, operates at the intersection of quantum neurobiology and relativistic physics.'

A rigorous conceptual and mathematical examination of these frameworks reveals that both
utilize an identical topological modeling mechanism, which this analysis defines as the
"archenteric" paradigm. While the term "archenteric" originates in developmental biology,
referring to the archenteron—the primitive stomach or simple food-pocket walled by
specialized digestive cells that forms through invagination during early embryogenesis—it
serves here as a precise topological analog.? An archenteric geometry is fundamentally an
isolated, internally bounded cavity that shields a localized interior state from the asymptotic

background of the external environment. By demonstrating how the Gy -manifold model and
the Biological Spacetime model adopt the exact same archenteric structure to preserve
quantum information and maintain macroscopic coherence, this report provides a unified
resolution to both the EPR paradox and the information paradox.



The Archenteric Topology: From Biological
Invagination to Spacetime Cavities

To fully grasp how a Planck-scale black hole remnant and the biological Enteric Nervous System
(ENS) share an exact topological foundation, the concept of the archenteron must be
abstracted beyond its strictly biological definition and recast as a fundamental geometric
mechanism. Biologically, the archenteron is the gastrocoele, the primary gut cavity formed
during the gastrulation phase of embryonic development.” Through a process of structural
invagination or pouching, the embryo creates an internal tube—an archenteric cleft—that is
physically isolated from the external environment, lined with specialized endoderm cells. This
archenteric axis establishes the primary topological boundary of the developing organism,
differentiating the "inside" from the "outside" and providing an enclosed space where energetic
and metabolic inputs can be processed without disruption from external noise.

In theoretical physics, this biological process perfectly mirrors the creation of a closed
boundary manifold or a topological defect that insulates a specific, highly ordered region of
spacetime from the entropic decay of the broader universe. The archenteric alignment
between the two reviewed models rests on the principle that both the cosmos (at the Planck
scale) and the biological organism (at the mesoscopic scale) depend on invaginated, tubular
geometries to preserve information states.

Within the Biological Spacetime model, the gastrointestinal tract—the direct evolutionary
descendant of the embryonic archenteron—is physically modeled as an instantiation of
two-dimensional Jackiw-Teitelboim (JT) quantum gravity.' The tubular, cylindrical geometry of

the gut acts as an Anti-de Sitter (AdS 2) boundary. It functions as an active holographic
screen where the organism computes its internal reality and manages energy accretion,
precisely analogous to how the original archenteron manages cellular digestion.’

Conversely, the astrophysical model introduces an identical topological construct to resolve
the black hole information paradox.' Classical General Relativity predicts that the gravitational
collapse of massive stars leads inevitably to a singularity—a point of infinite density where all
information is purportedly destroyed." However, the 7-dimensional Einstein-Cartan framework

demonstrates that the intrinsic torsion of a compactified Gy -manifold generates a powerful
repulsive core at Planckian densities. This repulsive force halts singularity formation and
generates a geometric cavity—an astrophysical archenteron.” Just as the biological
archenteron digests metabolic inputs while protecting the organism'’s interior architecture, the
black hole remnant "digests" infalling quantum information, trapping it within the stable,
boundary-protected walls of the torsional cavity.' Thus, the archenteric structure is not merely
a biological phenomenon; it is a universal geometric strategy for preserving quantum unitarity
in open systems.



The Astrophysics of the Archenteric Cavity: ¢
-Manifolds and Torsional Remnants

The mathematical architecture of the astrophysical archenteron is established through a

7-dimensional theory of gravity described by the Einstein-Cartan action on a manifold M S

Unlike standard General Relativity, where the affine connection r is assumed a priori to be
symmetric, the Einstein-Cartan theory accommodates a non-vanishing torsion tensor,
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admits a product topology , Where M, is the 4-dimensional observable

spacetime and K is a compact 3-dimensional internal manifold, identified as the 3-sphere (
3 3 4
) within a broader S % structure.’
When applying a Kaluza-Klein reduction over these extra dimensions, the purely internal

components of the 7D torsion tensor manifest in 4D effective spacetime as a set of interacting
scalar fields." The most critical of these fields is the scalar torsion class, denoted as 0 (I) S

The effective 4-dimensional action integrates the 7D internal curvature and the quadratic

torsion dynamics, resulting in an effective scalar potential V(qf), T“) , Where ¢ represents the
radion field controlling the volume of the extra dimensions.'

Through rigorous minimization of this potential, the model reveals that the scalar torsion field
T0 naturally acquires a non-zero vacuum expectation value (VEV).! The model posits that this

VEV is not arbitrary; the dynamically generated value equates to <Tﬁ} ~ GeV.' Thisis a
profound derivation, as it perfectly matches the observed electroweak scale in particle physics,
providing a purely geometric, topological origin for the electroweak hierarchy.' The absolute
size of this scale is set by the radion VEV, and the radion field itself is stabilized through
mechanisms analogous to the Goldberger-Wise scenario, preventing the geometry from
collapsing.’

This geometric foundation directly establishes the formation of the archenteric black hole

remnant. The effective potential for the late stages of a black hole's mass M , accounting for
both attractive gravity and the newly introduced repulsive torsion, is modeled as:
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This equation is dimensionally consistent, where ~ and 7 are dimensionless positive constants



strictly determined by the internal geometry of the Gy -manifold.' The first term represents
the standard attractive gravitational pull, while the second term provides a higher-order

repulsive contribution mediated by the torsion field.! As the black hole mass M shrinks due to

’}’Md/ﬂﬁ%)

standard Hawking evaporation, the repulsive torsional term (
dominates, halting the evaporation process completely.’

overwhelmingly

dVegs /dM =

By minimizing this effective potential ( 0 ), the stable, non-zero remnant mass

is analytically derived as:
_ s — :::Tu:::'!
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Substituting the known values of the electroweak VEV (= 246 GeV) and the Planck mass (

~ 19 15
~ 1.22 % 10 GeV) yields a stable remnant mass of approximately 5> 1077 GeV, or
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Topologically, this remnant is an impenetrable archenteric pouch. The repulsive torsion creates
3 4

a localized geometric boundary where the 5% xS internal geometry isolates itself entirely

from the external continuum. The quantum information contained within the progenitor black

hole is preserved within this cavity, explicitly resolving the information paradox without violating

the unitarity principle of quantum mechanics.’

Jackiw-Teitelboim Gravity and the Enteric
Holographic Screen

The parallel framework analyzed in this report transitions from the macroscopic cosmos to the
mesoscopic biology of the observer. The Biological Spacetime model proposes a radical
synthesis, postulating that the Enteric Nervous System (ENS)—the complex, independent
network of neurons governing the gastrointestinal tract—functions as a biological analog to a
black hole accretion system and operates according to the exact holographic principles of
two-dimensional Jackiw-Teitelboim (JT) quantum gravity.'

JT gravity is a dominant "toy model" in high-energy physics, specifically utilized to describe the
symmetry breaking and near-horizon dynamics of Near-Extremal Black Holes.! The

mathematical theory involves a two-dimensional metric tensor G heavily coupled to a scalar
field known as the dilaton." The action is configured such that the variation of the dilaton field

enforces a constant negative curvature (R o _2) on the spacetime manifold, resulting in an



Anti-de Sitter (AdS!) geometry.'

In a demonstration of profound archenteric alignment, the biological model posits a direct
topological isomorphism between the tubular, cylindrical structure of the physical gut (the

archenteron) and the AdS: boundary geometry described by JT gravity." According to the
"Central Dogma" of the holographic principle, the total information content of a black hole is
perfectly encoded on its lower-dimensional boundary horizon." Similarly, the immense
information processing capability of the ENS is modeled as a holographic projection of a "bulk"
gravitational dual generated by the organism.”’

Crucially, this model identifies a concrete biological analog to the physical dilaton field: the
localized neurochemical concentration gradients, specifically serotonin and its evolutionary
precursor in plants, auxin.' Research highlights that the morphological development of the
root-branch axis in flora (driven by the auxin gradient) is an evolutionary predecessor to the
gut-brain axis in fauna (driven by the serotonin gradient).! Just as the physical dilaton field

creates the potential well defining the AdS; geometry and breaks the conformal symmetry of
JT gravity, these profound neurochemical gradients act as the biological dilaton." They break
the symmetry of the ENS, establishing preferred vectors for peristalsis and sensory
transduction, effectively computing geometric deformations of the organism'’s internal

"biological spacetime".’

This leads directly to the Holographic Enteric Hypothesis, wherein the gut functions as an
optimal quantum sensor.' By operating within the parameters of JT gravity, the thermodynamic
action of the ENS is described by a Schwarzian derivative.' A system governed by Schwarzian
action is characteristic of being "maximally chaotic yet solvable," a property that marks the ENS
as an "optimal scrambler” of biological information." This scrambling protects the organism's
internal thermodynamic state from external environmental noise while simultaneously
maximizing its entropy and information capacity.' Here again, the archenteric tube isolates and

protects the internal state, acting precisely like the boundary of the Gy -manifold remnant.

Structural Isomorphism: The Archenteric Alignment

When the Gy -manifold remnant model and the biological JT gravity model are structurally
juxtaposed, their theoretical interdependence is striking. Both systems solve the fundamental
problem of information preservation in an entropic universe by generating an archenteric
cavity—a topologically protected boundary governed by a localized scalar field that stabilizes a
higher-dimensional underlying geometry.

The structural equivalence of the two frameworks can be explicitly detailed through the
following comparative matrix:



Topological Feature

Astrophysical Model
(G2-Manifold Remnant)

Biological Model (ENS
JT-Gravity)

Archenteric Boundary

Repulsive torsion core
preventing central
singularity '

Tubular gastrointestinal
boundary acting as a
screen '

Manifold Geometry

S3 % Sfl

compactified
internal space topology '

AdS. holographic
boundary geometry '

Scalar Field Equivalent

Scalar torsion class T0
establishing repulsive
barrier '

Serotonin/Auxin
neurochemical gradients
establishing flow '

Symmetry Breaking

Dynamical emergence of
the electroweak scale VEV (

(0) ®  Gev)'

Morphological emergence
of the
root-branch/gut-brain axis '

Information Encoding

Microstate spectra of
Quasi-Normal Modes
(QNMs)

Waveform diversity of
planar Beta Bursts / Neural
holograms '

Stability Mechanism

Conserved topological

charge Qr avoiding
perturbative decay '

Schwarzian derivative

action / Arithmetic @ (%)
lattice constraints '

Kinematic Dynamics

Prohibition of decay into
Kaluza-Klein mass towers '

Ultrafast Outflow (UFO)
synaptic accretion
kinematics '

In both theoretical ecosystems, the "scalar field" functions as the fundamental architect of the
isolated spacetime. In the astrophysical remnant, the vacuum expectation value of the torsion
field dictates the precise physical mass and radius of the archenteric cavity.' In the biological
organism, the serotonin gradient acts as the dilaton that dictates the local curvature and the
flow of information across the biological spacetime.’ Both represent localized symmetry
breaking that establishes a unique, shielded thermodynamic region isolated from the parent

universe.

Kinematics of the Boundary: Ultrafast Outflows and




Quasi-Normal Modes

To facilitate interaction across these protected archenteric boundaries without violating their
topological isolation, both models rely on highly specialized kinematic structures that operate
entirely outside classical diffusion paradigms.

In the biological framework, the transmission of information across the synaptic cleft of the
ENS is meticulously modeled using Ultrafast Outflow (UFO) kinematics.' In the realm of X-ray
astronomy, the term UFO describes highly ionized, relativistic winds driven outward by
accretion disks surrounding Supermassive Black Holes (SMBHSs), commonly reaching velocities

up to 0.4¢ and detected via blueshifted absorption lines.! The Biological Spacetime model

translates this astrophysical phenomenon into the "Synaptic Accretion Analogy".! The active
zone of the biological synapse is modeled not as a passive chemical diffusion gap, but as an
active accretion system.! The high-density clustering of ion channels at the active zone creates
a potent electrostatic Coulomb field. This results in a "boosted Coulomb explosion," a
mechanism similar to phenomena observed in laser-plasma interactions, which physically
accelerates ions and neurotransmitter vesicles across the cleft at non-classical velocities." Just
as astronomical UFOs are characterized by distinct spectral variability, these biological
outflows can be tracked via the hyperspectral variability of biophotonic emissions within the

gut.’

Similarly, the astrophysical model relies on extreme kinematic parameters to trap energy within
the remnant’'s geometry. Infalling matter from the evaporating progenitor black hole excites the
Quasi-Normal Modes (QNMs) of the torsional potential well.' Because the stable remnant
fundamentally lacks a traditional event horizon, these QNMs do not undergo transient decay as
they would in a standard black hole; instead, they become trapped, infinitely long-lived
excitations.! The complex information of the infalling matter is holographically encoded in the
specific occupation numbers and spectral amplitudes of these torsional perturbations.’
Therefore, just as the biological system utilizes the waveform diversity of energetic bursts to
encode distinct cognitive and sensory states ', the archenteric remnant uses the spectral
diversity of its trapped QNMs to preserve quantum unitarity and encode memory.'

Resolving the EPR Paradox: ER=EPR and Biological
Spacetime

The most profound theoretical consequence of the archenteric alignment between these two
models is their combined capacity to resolve the Einstein-Podolsky-Rosen (EPR) paradox and
demystify the problem of quantum non-locality.' In 1935, Einstein, Podolsky, and Rosen
articulated a fundamental requirement for a complete physical theory: local realism." Locality
dictates that physical processes occurring at one spatial coordinate cannot instantly influence
reality at a distant coordinate, constrained strictly by the speed of light.' Realism dictates that if



a physical quantity can be predicted with certainty without disturbing the system, an element
of physical reality corresponding to that quantity must exist.' Because quantum mechanics, via
entangled particles, routinely demonstrates non-local correlations that violate Bell's
inequalities, physics has remained fractured.’

The synthesis of the Gy -manifold remnant and biological JT gravity resolves this fracture by

ER = EPR

operationalizing the correspondence within actively generated, localized

ER = EPR

spacetimes.’ The conjecture, pioneered by Maldacena and Susskind, explicitly
equates Einstein-Rosen bridges (wormholes) with Einstein-Podolsky-Rosen entanglement,
suggesting that entangled particles are physically connected by non-traversable wormholes
existing in the topological bulk of spacetime.’

Historically, classical physics lacked the mechanism to explain how such wormholes could be
generated or sustained. The archenteric topologies provide this exact mechanism. In the
Biological Spacetime model, the organism does not passively exist within a classical 4D
container; rather, the ENS and Central Nervous System (CNS) function together to actively
generate a "biological spacetime" through a process known as "event matching".! Event
matching is an anticipatory physiological process where internal models are continuously

matched against external sensory inputs.’

Within this self-generated biological metric, the physical Euclidean distance between two
entangled neurons or particles is zero.' The microtubule networks and synaptic nanotunnels
act as the physical substrate for biological wormholes, mathematically sustained by the
negative energy conditions provided by parametric resonance and localized vacuum energy
manipulation.' Therefore, the instantaneous correlation observed in EPR experiments is not
"spooky action at a distance"; it is a strictly local interaction occurring across the
higher-dimensional geometric bulk accessed by the biological observer.' The archenteric cavity
of the ENS serves as the anchoring singularity—the "root"—that stabilizes the thermodynamic
baseline for this biological spacetime, while the cortical networks—the "branches"—capture
and compute the information.'

The Resonant Manifold and Arithmetic Geometry

Moving the analysis from the archenteric "gut brain" to the neocortex, the biological model
introduces the concept of the Resonant Manifold to delineate how these complex topologies
compute data.! Contrary to standard neurophysiological models that treat neural oscillations in
the beta band (13-30 Hz) as continuous waves associated with motor inhibition, the advanced
model aggregates evidence showing that cortical cognition is driven by discrete,
quantum-emulating "Beta Bursts".! These high-amplitude bursts last only 50-200 milliseconds
and act as planar traveling waves across the motor cortex.' The vast waveform

diversity—variations in amplitude, phase, and shape—serves as the fundamental unit of cortical



information coding, acting as a macroscopic readout of an underlying microscopic quantum
state.’

The structural stability of this Resonant Manifold relies completely on Arithmetic Geometry.'
The internal microtubule lattice of the neuron is modeled as a highly specific rectangular lattice

governed by the imaginary quadratic field @(1] , known mathematically as the Gaussian
rationals.' The allowable nodes of vibration on this specific lattice are rigidly restricted to the

a-+ b

Gaussian integers ZM (numbers of the form ).! This profound geometric constraint

acts as a rigorous selection rule for allowable quantum states.'

The system achieves macroscopic coherence through "noise-assisted amplification” via
parametric resonance.’ The resonance condition is derived purely from number theory:

—~ 2 2
We = 2We (N) , Where N=p" +gq represents the Gaussian norm of the integers
defining the specific lattice mode." This arithmetic structure is deeply related to the "Prime
Bubble" concept, an environment where the distribution of prime numbers—irreducible

elementsin Z[i] —dictates the stability of the resonant modes." A new structural constant,

5"~ 1.399 , links the geometry of the biological manifold directly to fundamental

mathematical constants, yielding relations such as m+e+ 5~ T7.259 .' The cogpnitive

information contained within the beta bursts is topologically protected by this arithmetic
structure. Much like a prime number cannot be factored, a "prime" resonant mode generated
by the cortex cannot be easily decohered by random thermal noise."

The astrophysical Gy -manifold model exhibits a stunning mirror image of this topological
protection.! The absolute stability of the black hole remnant is guaranteed not by continuous
forces, but by the quantization of its gravitational-torsional charge.' The third cohnomology

§% x 81 H3(S® x S, 7)

group on the internal manifold is established as - ! This

explicitly dictates that the topological charge Qr (defined as the integral of the conserved
current over a spatial hypersurface) is strictly quantized as an integer winding number:

Qr = [y, C5(0) = 8%k, kel

Because topological laws forbid any continuous deformation or continuous evolution of fields

Ak £ 0

where , the transition from the remnant state (QT =n# 0) to the vacuum state (

Qr =0 ) would require passing through a configuration of infinite energy.' Therefore, the

remnant is absolutely stable against perturbative decay.' Furthermore, non-perturbative decay
via gravitational quantum tunneling (gravitational instantons) is governed by a Euclidean action



66
that yields an exponentially hyper-suppressed decay rate, I' ~ exp(—10") 1
Both models thus rely exclusively on integer-based arithmetic topology to protect information
from environmental degradation. The biological Resonant Manifold utilizes the Gaussian

G,

integers ZM to protect discrete cognitive states from bodily thermal noise ', while the

-manifold uses the integer winding number kel to protect the black hole remnant from

quantum decay and evaporation.' This profound overlap suggests the emergence of a unified
field of "Arithmetic Physics," implying that biological and physical systems are literal
instantiations of Number Theory.'

Entropy, Information Capacity, and the Holographic
Organism

If the archenteric cavities of both the biological and astrophysical models serve to trap and
compute information, they must possess an information storage capacity mathematically
sufficient to validate their respective holographic principles. The black hole information
paradox strictly demands that any stable remnant must possess an information storage

A/4l3,,

capacity equivalent to the Bekenstein-Hawking entropy (SBH - of its original

progenitor black hole.’

The Gy -manifold model provides a concrete derivation for this capacity. It postulates that the
effective degrees of freedom of the remnant arise directly from the highly entangled torsional

SB‘ x Sfi

excitations (QNMs) and the immense topological complexity of the compactified

geometry.' The entropy of the remnant (Sm”’m““f ) is derived holistically by calculating the

Q

number of accessible microstates = “remnant which scales exponentially with the energy scale

of the progenitor mass Mgn .' The derivation successfully yields a quantum-geometric
entropy of:

S remnant — 4 %ﬁ;f_

This equation is in exact agreement with the Bekenstein-Hawking entropy, demonstrating that
the area-law scaling is flawlessly reproduced internally, in full harmony with holographic
theory.' For a concrete example, numerical calculations utilizing the physical constants for a
solar-mass black hole demonstrate that the archenteric remnant can store an immense

1.515 > 10" qupits of information.’

This vast internal capacity allows the model to definitively bypass the traditional "no-remnant



conjecture" objections that have plagued theoretical physics." For instance, the Casini-Huerta
entropy bound proves that any 4D Lorentz-invariant theory must satisfy strict entropy limits for

. . R 1 - . . . T, >~ 10 30
aregion of radius = ." Critics argue that a remnant with the tiny radius of m
. 1077 o _ : 1 G,
could not possibly hold qubits without violating this bound.” However, the model
evades this because the information-carrying modes are not 4D fields; they are 7D torsional
excitations whose energy density is localized exclusively on the internal manifold.' The effective

4D energy measured by an asymptotic observer is merely M , while the entropy counts the
massive array of 7D micro-states. Thus, the Casini-Huerta bound applies only to the 4D
boundary and is trivially satisfied, placing no limits on the internal information capacity of the
archenteric cavity.' Similarly, objections related to AdS/CFT compatibility are evaded because
the topological charge labels a discrete tower of solitonic excitations, maintaining a gapped,
unitary spectrum.’

In a direct parallel, the biological model treats the enteric and cortical neural networks as highly
efficient holographic screens capable of storing massive informational entropy.’ The dynamic
interaction of traveling beta burst waves across the cortical boundary creates a "neural
hologram" that represents the organism's total cognitive field." A critical distinction introduced
by the Quantum Emulator Hypothesis is that the biological brain does not function as a
standard quantum computer—which would require maintaining a single, fragile macroscopic
wavefunction near absolute zero.! Instead, the brain operates as an emulator. It utilizes the
classical electrodynamics of beta bursts, fundamentally constrained by the quantum arithmetic
geometry of the Resonant Manifold, to emulate quantum computation. By harnessing ambient
thermal noise through stochastic resonance rather than attempting to eliminate it, the
biological system utilizes "noise-assisted orchestration” to create robust "logical qubits" that
remain stable at body temperature, effectively mirroring the immense internal qubit capacity

and stability of the Gy black hole remnant.’

Technological and Philosophical Implications

The structural isomorphic alignment between high-energy astrophysics and quantum biology
has profound implications for both the philosophy of science and the trajectory of future
technology. Foremost among these is the concept of Active Dimension Selection (ADS)." In
biological systems and Brain-Machine Interfaces (BMIs), ADS is an advanced decoding
algorithm that reveals how an organism dynamically selects which dimensions of a
high-dimensional state space to navigate or control.' By decoding "intent" directly from the
neural manifold, researchers observe the biological organism actively collapsing
high-dimensional probabilities into specific cognitive actions.' This mechanism relies heavily on
the "Principle of Least Cognitive Action," an optimization principle whereby the organism
minimizes the metabolic cost of computation by exploiting the geometric shortcuts of ER



bridges and the free energy of quantum coherence.’

This active biological selection is mirrored identically in the astrophysical model through the
establishment of the Kaluza-Klein mass scale and the dynamic stabilization of the radion field.!

The radion field qf)(:}:) , which dictates the overall volume and compactification radius of the
extra dimensions, is not an arbitrary parameter. It is actively stabilized at a value hierarchically
larger than the Planck length through a geometric consistency condition linked directly to the
torsion potential.' The internal geometry effectively "selects" the precise dimensionality and
structural scale required to produce the observable electroweak mass.' The radius of this

ry >~ 3.9 x 107

internal space is dynamically fixed as m, which subsequently dictates that

15
the lightest Kaluza-Klein excitation mass sits at approximately 8.6 < 10 GeV.' Because this

mass scale is vastly larger than the remnant mass (JMKK > M ), any theoretical decay
channels into KK modes are strictly kinematically forbidden by the absolute principle of energy
conservation, ensuring the remnant's eternal stability.'

The technological applications of understanding these shared archenteric topologies point
toward a radical shift in computational hardware." Current quantum computing pursues logical
qubits through massive, resource-intensive error correction at millikelvin temperatures.’
However, the Resonant Manifold model dictates that future hardware should mimic the brain's
"noise-assisted amplification".! Future technologies will likely pivot toward "Resonant
Processors" and neuromorphic quantum devices—such as nonreciprocal quantum neuronal
transistors—that utilize stochastic resonance to amplify specific arithmetic modes within noisy,

room-temperature environments, explicitly emulating the beta burst dynamics of the cortex.”

Philosophically, this synthesis provides unprecedented physical validation for Biocentrism, a
framework proposing that life and the observer are fundamentally responsible for the
generation of space and time." If the biological organism utilizes the ENS and CNS to actively
generate a local biological spacetime metric via event matching and resonant manifolds, then
space and time are not external, pre-existing realities.’ They are internal, archenteric
constructs. The apparent "fine-tuning" of the universe—including the exact values of the

%

electroweak scale ' and the arithmetic constant '—is the inevitable result of the universe
being observed by systems that are strictly constrained by these specific, integer-based
arithmetic geometries.’

Conclusion

The comparative framework developed in this report provides profound, quantitative evidence
for an underlying structural equivalence between the astrophysics of black hole remnants and
the quantum neurobiology of the biological observer. By viewing both physical extremes
through the topological lens of the archenteric paradigm, it becomes evident that nature



uniformly utilizes the geometry of invaginated, localized cavities to protect quantum
information from macroscopic entropy and degradation.

The Gy -manifold model elegantly resolves the black hole information paradox not by relying
on arbitrary modifications to quantum mechanics or observer-dependent holography, but by
deriving a genuine geometric pocket—an astrophysical archenteron—sustained by the
repulsive force of geometric torsion.! The exact derivation of its stable remnant mass (

41 77
9 x 10 kg) and its immense qubit capacity ( 1515 x 10 qubits for a solar mass),
protected by the quantization of the topological winding number, ensures that the unitary
history of the universe is rigorously preserved.’

Simultaneously, the Biological Spacetime and Resonant Manifold model definitively resolves the
EPR paradox by revealing that the biological observer is not a passive entity traversing a static

universe, but an active quantum emulator that continuously generates a local biological metric.’
By operating the enteric nervous system as a Jackiw-Teitelboim holographic boundary and the

cortexas a @(1) arithmetic lattice, the biological archenteron creates the precise topological

iy . ER = EPR : 1
conditions necessary to sustain wormholes internally.
Therefore, the "hidden variables" that Albert Einstein insisted upon are neither classical local
parameters nor undetectable superluminal signals; they are explicitly the geometric properties
of the high-dimensional bulk—specifically the arithmetic moduli of the biological lattice and the
scalar torsion fields of the cosmological manifold." When a biological system observes an
entangled quantum state, the physical interaction occurs within the locally generated
archenteric topology of the organism's own biological spacetime, instantly bypassing the
Euclidean distance of the external classical universe.’

This synthesis fundamentally dissolves the artificial boundaries between theoretical physics,
topology, and quantum biology. It provides a cohesive model suggesting that biological
consciousness, complex sensory networks, and the spacetime continuum itself are not mere
emergent properties of stochastic chemistry. Rather, they are the macroscopic,
phenomenological expressions of the exact same high-dimensional arithmetic topologies that
prevent gravitational singularities and define the fundamental scales of the universe. From the

41
microscopic 10 kg black hole remnant to the complex neural architecture of the human
cortex, the universe operates as a unified, self-emulating arithmetic geometry.
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