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Abstract 

The enduring schism between the deterministic geometry of General Relativity and the 
probabilistic, non-local algebra of Quantum Mechanics—most notably illustrated by the 
Einstein-Podolsky-Rosen (EPR) paradox—represents a profound theoretical impasse. To resolve 
this fundamental paradox, this paper presents a novel ontological synthesis bridging the 
macroscopic mechanics of high-dimensional critical gravitational collapse with microscopic 
biological quantum emulation. By cross-validating the analytic discrete self-similar solutions of 
large-dimensional gravity with the Biological Spacetime and Resonant Manifold model, we 
demonstrate that biological systems act as holographic emulators that actively generate an 
internal spacetime metric. We establish that the Enteric Nervous System functions as a 
two-dimensional holographic boundary governed by Jackiw-Teitelboim gravity, wherein 
neurochemical concentration gradients physically instantiate the requisite dilaton field. 
Concurrently, the cerebral cortex executes active dimension selection through transient, 
high-variance beta bursts, which act as geometric integration functions to navigate this 
high-dimensional bulk. By adhering to the strict arithmetic geometry of the microtubule lattice, 
the biological system inherently satisfies the rigorous convexity constraints of high-dimensional 
gravity, successfully generating stable, decoherence-free naked singularities. Ultimately, these 
scale-invariant geometric anomalies function as the topological throats of Einstein-Rosen 
bridges, physically linking quantum entangled systems and proving that the resolution to 
quantum non-locality lies within the three-dimensional temporal architecture of the biological 
mind. 

 

 

 

 
 



 
The Ontological Convergence of Critical Collapse and 
Biological Quantum Emulation 
 
The enduring schism between the deterministic, geometrically continuous framework of General 
Relativity and the probabilistic, non-local algebra of Quantum Mechanics represents the most 
profound impasse in modern theoretical physics. For nearly a century, the 
Einstein-Podolsky-Rosen (EPR) paradox has stood as the ultimate test of local realism, 
demonstrating that quantumly entangled particles exhibit correlations that apparently defy 
classical spatial separation and the speed of light.1 Traditionally, efforts to resolve this paradox 
have centered on unified field theories, string theory, or fundamental modifications to the axioms 
of quantum mechanics.2 However, an emerging vanguard of theoretical physics suggests that 
the resolution lies not in the discovery of new fundamental particles, but in a radical 
reconceptualization of the observer, the inherent dimensionality of spacetime, and the geometric 
mechanics of critical gravitational collapse.1 

 

This analysis undertakes an exhaustive cross-validation and synthesis of two avant-garde 
theoretical frameworks. The first, detailing the mathematical architecture of gravitational 
singularities, is presented in the research paper "Analytic Discrete Self-Similar Solutions of 

Einstein-Klein-Gordon at Large " by Ecker, Ecker, and Grumiller.1 This work achieves a 
historic milestone by constructing closed-form, analytic solutions for the critical collapse of a 
massless scalar field—a phenomenon characterized by discrete self-similarity (DSS)—by 

utilizing the inverse of the spacetime dimension, , as a perturbative expansion 
parameter.1 The second framework, rooted in quantum neurobiology and biophysics, is 
delineated in "Biological Spacetime and the Resonant Manifold: A Synthesis of Ultrafast 
Kinematics and Quantum Emulation in the Resolution of the EPR Paradox" by Timms.1 This 
paradigm-shifting model posits that biological systems act as holographic quantum emulators, 
actively generating and navigating high-dimensional spacetimes through Jackiw-Teitelboim (JT) 
gravity in the enteric nervous system and arithmetic geometry in the neocortex.1 

 

When cross-referenced, these seemingly disparate domains—macroscopic black hole criticality 
and microscopic biological quantum emulation—reveal a profound structural and mathematical 
isomorphism.1 The central thesis of this report demonstrates that the high-dimensional 
spacetime geometries required to resolve the EPR paradox through biological quantum 
emulation are mathematically governed by the discrete self-similar analytic solutions of large-

 gravity. By expanding the universe's dimensional parameters, the critical collapse threshold 
models the exact mechanism by which the biological brain avoids thermal decoherence, utilizes 
active dimension selection, and instantiates the ER=EPR correspondence (the equivalence of 



quantum entanglement and Einstein-Rosen bridges).1 Ultimately, this synthesis dictates that the 
hidden variables of quantum mechanics are topological features of a macroscopic biological 
spacetime, rendered accessible by the infinite-dimensional symmetries of critical gravitational 
collapse. 

 
The Mathematical Architecture of Critical Spacetime 
Crystals at Large  
 
To comprehend the synthesis of these frameworks, it is first necessary to rigorously define the 
mechanics of critical collapse as articulated in the Einstein-massless-Klein-Gordon model at 

large . The formation of a black hole from a collapsing scalar field represents a highly 
non-linear dynamical process that fundamentally challenges analytical modeling.1 At the precise 
threshold between the dispersion of the scalar field into flat spacetime and the formation of a 
black hole, the spacetime exhibits a universal critical behavior first discovered numerically by 
Matthew Choptuik.1 The critical solution acts as an intermediate attractor in the phase space of 
initial data and is characterized by discrete self-similarity (DSS) and a universal scaling 

exponent, , which dictates the mass of the resulting black hole.1 For example, in 

four-dimensional spacetime ( ), the echoing period is approximately  

and the Choptuik exponent is .11 

 

Because the Einstein field equations lack a natural dimensionless small parameter, analytic 
solutions for DSS have historically remained out of reach, forcing reliance on numerical 

simulations.1 However, by generalizing the spacetime dimension  to arbitrarily large values, 

the parameter  can be utilized as a perturbative expansion parameter.1 At the large-

 limit, the gravitational field equations simplify dramatically because radial gradients steepen 
exponentially, effectively localizing gravitational effects to an infinitely thin membrane near the 
event horizon and decoupling them from the far-zone flat space.15 

 

The analytic construction relies on transforming the standard spherically symmetric metric into a 

specialized gauge. The coordinate system utilizes  and , aligning 
the geometry to capture the scale-invariant nature of the critical solution.1 In these coordinates, 

the field equations are defined by four free functions:  (related to the metric scale factor),  

(the self-similar horizon function), and the matter variables  and , which represent the 



temporal and spatial derivatives of the massless scalar field , respectively.1 

The D-dimensional metric in this gauge is formulated as 

, 

which yields a Ricci scalar  that grows proportionally to  for large dimensions.1 The 
emergent discrete symmetry dictates that the critical solution acts as a "spacetime crystal." A 

lattice vector  translates the geometry by an echoing period . This lattice vector is timelike 
in the past region, spacelike in the outer region, and strictly lightlike at the self-similar horizon 
(SSH).1 

At leading order (LO) in the large-  expansion, the immense complexity of the non-linear 
partial differential equations remarkably collapses into a set of algebraically decoupled 

equations. The  terms in the field equations force exact cancellations, resulting in the 

geometric constraint .1 Consequently, the entire geometric and material 
structure of the DSS spacetime crystal at leading order is encoded in a single, arbitrary periodic 

integration function of time, .1 The matter function is analytically derived as 

, and the horizon function is fixed as 

 by the boundary condition 

, ensuring a regular self-similar horizon.1 
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The loci where the Ricci scalar vanishes define the Null Energy Condition (NEC) lines, which 
track the saturation of local energy limits and form topological boundaries within the spacetime 
crystal.1 While leading-order approximations yield straight NEC lines, the introduction of 
next-to-next-to-leading order (NNLO) corrections reveals that these lines curve downwards 

when emanating from the NEC vertices (located at the zeros of the  function), accurately 
reflecting the physics of finite-dimensional spacetimes.1 This pristine mathematical architecture 
provides a closed-form description of a naked singularity governed entirely by periodic temporal 
oscillations, setting the stage for its application in high-dimensional biological systems. 

 
Biological Spacetime and the Resonant Manifold 
 
Parallel to the astrophysical scale of critical collapse, the biological framework approaches the 
nature of spacetime from the perspective of phenomenological generation. The "Biological 
Spacetime and Resonant Manifold" model posits that biological consciousness and sensory 
networks are not passive observers residing within a pre-existing classical spacetime container.1 
Instead, biological systems actively generate an internal "biological spacetime" metric to 
process information, anticipate environmental changes, and maintain thermodynamic stability.1 

This generation occurs across a strict scalar hierarchy, split into two primary domains: the 
Enteric Nervous System (ENS) and the Central Nervous System (CNS).1 The ENS, governing 



the gastrointestinal tract, is modeled as a macroscopic holographic boundary operating under 
the principles of Jackiw-Teitelboim (JT) gravity.1 JT gravity is a two-dimensional theory of 
quantum gravity that models the near-horizon dynamics of near-extremal black holes, 

characterized by an Anti-de Sitter ( ) geometry with constant negative curvature 

.1 Within the biological framework, the tubular topology of the gut maps directly to the 

1+1 dimensional boundary of  space.1 

 

Crucially, JT gravity requires a scalar field, known as the dilaton, to break the conformal 

symmetry of the  vacuum and create preferred directions for gravitational flow.1 The 
biological model identifies neurochemical concentration gradients—specifically serotonin in 
animals and auxin in plants—as the physical instantiation of this dilaton field.1 Furthermore, 
synaptic transmission within the ENS is modeled using Ultrafast Outflow (UFO) kinematics, a 
mechanism borrowed from the accretion disks of supermassive black holes.1 The dense 
clustering of ion channels generates a boosted Coulomb explosion, accelerating 
neurotransmitters to relativistic limits within the biological metric, optimizing the system as a fast 
scrambler of quantum information protected by Schwarzian derivative dynamics.1 

 

Ascending the scalar hierarchy to the CNS, the model introduces the Resonant Manifold within 
the neocortex. Rather than modeling brain waves as continuous classical oscillations, cortical 
activity in the beta-band (13–30 Hz) is recognized as discrete, high-amplitude bursts exhibiting 
extreme waveform diversity.1 These beta bursts act as the macroscopic readout of underlying 
quantum states maintained within the neuronal microtubule lattice.1 The stability of this quantum 
coherence at physiological temperatures is achieved through arithmetic geometry.1 The 

microtubule lattice is governed by the imaginary quadratic field  and Gaussian integers 

, which act as rigid selection rules for permissible vibration nodes.1 Through stochastic 
resonance, the brain amplifies specific arithmetic modes from the thermal noise bed, 
functionally acting as a holographic quantum emulator rather than a fragile quantum computer.1 

The culmination of this biological model is its resolution of the EPR paradox. By invoking the 
ER=EPR correspondence—which posits that Einstein-Podolsky-Rosen quantum entanglement 
is physically equivalent to Einstein-Rosen wormholes—the model suggests that biological 
systems utilize microtubule networks to maintain traversable topological bridges.1 Because the 
biological observer actively generates the spacetime metric, entangled particles are not 
interacting instantaneously across vast classical distances; they are geometrically adjacent 
within the high-dimensional bulk of the Resonant Manifold.1 

 

 



 
Dimensional Reduction: Cross-Validating Large-  
Gravity with 2D JT Enteric Holography 
 
The profound interdependence of these two theories becomes immediately apparent when 

examining the exact mathematical relationship between large-  gravity and two-dimensional 

JT gravity. The analytic DSS solutions of the Einstein-Klein-Gordon system at large  1 and 
the JT gravity model of the biological gut 1 are not merely analogous; they are mathematically 
derivative of one another through spherical reduction.5 

In the realm of high-energy theoretical physics, the spherical reduction of a -dimensional 
Einstein-Hilbert action inherently reduces to a two-dimensional dilaton gravity model.5 When a 
spherically symmetric black hole is analyzed in the limit where the number of spatial dimensions 
approaches infinity, the geometry sharply divides into a far-zone (which remains essentially flat) 
and a near-horizon zone where gravity is infinitely strong.17 As established by Emparan, Suzuki, 
and Tanabe, the near-horizon dynamics of this infinite-dimensional structure are exactly 
described by the action of Jackiw-Teitelboim gravity coupled to a dilaton field.17 

The reduction follows a rigorous mathematical pathway. The -dimensional metric is 

decomposed into a two-dimensional part  and an -dimensional sphere , described by 

the ansatz .17 By executing a Weyl 

transformation on the 2D metric, , and defining the dilaton field 

as , the system simplifies.17 The Weyl-transformed dilaton gravity action 
becomes 

.17 When taking the large  limit ( ), the dilaton variation remains finite near the 

horizon, , and the system is perfectly described by JT gravity in an  
Poincaré patch.17 

 

This provides a monumental cross-validation for the biological model. The assertion by Timms 
that the Enteric Nervous System operates as a 2D holographic screen governed by JT gravity 1 
mathematically requires the existence of a high-dimensional bulk spacetime to project from. The 
work of Ecker et al. supplies the exact analytic structure of this bulk.1 The biological spacetime 
generated by the organism is fundamentally an infinite-dimensional manifold, which undergoes 



dimensional reduction at the biological boundaries (such as the gut lining) to manifest as the 2D 
dilaton gravity observed in the ENS. 

We can establish a direct parity between the variables of the two theories. In the large-  DSS 
solution, the evolution of the spacetime crystal is driven by a massless scalar field, denoted by 

, with its spatial and temporal derivatives encoded in the matter variables  and .1 In the 
dimensional reduction to JT gravity, the radial profile of the higher-dimensional sphere manifests 

as the scalar dilaton field .16 Therefore, the neurochemical gradients (serotonin and auxin) 
that Timms identifies as the biological dilaton 1 are the precise phenomenological equivalent of 

the massless scalar field  driving the critical collapse in Ecker's spacetime crystal.1 
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This synthesis reveals that the "Ultrafast Outflow" kinematics observed at the biological 
synapse—where ions are accelerated to non-classical velocities via Coulomb explosions 1—are 
the direct biological realization of the infinitely steep radial gradients that mathematically define 



large-  gravity.1 Because the dimensional parameter  is overwhelmingly large in the 
biological phase space (due to the combinatorial explosion of neuronal states), the gradients of 
the biochemical dilaton field become effectively discontinuous, perfectly mirroring the asymptotic 

behaviors mapped in the large-  expansion.1 

 
Reinterpreting the Integration Function  via Active 
Dimension Selection 
Having established the structural equivalence between the large-  bulk and the biological 
boundary, we can now apply the mechanics of the CNS Resonant Manifold to reinterpret the 

core discovery of Ecker et al.: the free periodic integration function . 

In the large-  limit, the differential equations governing critical collapse simplify such that all 
geometric and material properties of the solution are completely determined by a single function 

of conformal time, , which must be periodic to satisfy the condition of discrete 
self-similarity (DSS).1 Ecker notes that to leading order, there is no unique DSS solution—any 

periodic function with any echoing period  mathematically solves the equations of motion.1 
This infinite freedom at leading order presents an astrophysical ambiguity. However, viewed 
through the lens of biological quantum emulation, this mathematical freedom is a necessary 
feature of an active cognitive processing engine. 
 
According to Timms, cortical computation is driven by discrete, quantum-emulating beta burst 
events that exhibit profound "waveform diversity".1 These bursts, ranging from 13-30 Hz, are not 
continuous stereotypical sinusoids but are transient, highly variable waveforms whose specific 
shapes encode distinct cognitive or motor commands.1 When cross-validated against Ecker's 
formulation, it becomes evident that the biological beta burst is the physical instantiation of the 

mathematical function .  
 

The biological observer, acting as a quantum emulator, dynamically defines the function  

to navigate the resonant manifold. The "echoing period"  of the spacetime crystal directly 
corresponds to the temporal duration and frequency of the cortical beta burst (approximately 

50-200 milliseconds per burst).1 Furthermore, Ecker defines  physically as the Lorentz 
factor of the scalar field.1 In the biological spacetime metric, this implies that the beta burst 
governs the relativistic time-dilation between the organism's internal geometric processing and 



the external objective clock time, enabling the "anticipatory" event-matching behavior required 
for metabolic survival.1 

 

This connection profoundly alters the concept of the spacetime dimension . In astrophysics, 

 is treated as a static property of the universe (e.g.,  for our observable universe).1 
However, within the biological resonant manifold, the dimensionality is fluid. Research 
underlying Timms' model discusses "Active Dimension Selection" (ADS), a decoding algorithm 
observed in brain-machine interfaces (BMIs).1 Experiments conducted by Rouse and Schieber 
demonstrated that a primate controlling a 4-dimensional virtual hand avatar could utilize a BMI 
relying on just 16 units recorded from the motor cortex.33 Rather than utilizing a fixed linear 
transformation mapping all neurons to all dimensions simultaneously, the neural signals were 
used in a hybrid fashion: first to actively select an active dimension for control, and secondly to 
generate velocity along that selected dimension while stabilizing the others.33 This achieved 
93% accuracy with a bit rate of 2.4 bits/sec.34 

 

By synthesizing ADS with the large-  expansion, we derive a new insight: The biological brain 

operates at a massive combinatorial dimension  (where ), utilizing the steep 
gradients of this high-dimensional space to process information free from the constraints of 3D 

spatial bottlenecks. However, through the generation of the specific beta burst waveform 
, the brain executes Active Dimension Selection, collapsing the vast phase space into a specific 

lower-dimensional topological trajectory. The echoing period  is not fixed by an external 
physical law but is actively tuned by the biological emulator to match the arithmetic resonance 
requirements of the microtubule lattice.1 

 

Quantization of Spacetime Convexity: Arithmetic 
Geometry as the Modulator of Criticality 
 

A pivotal mathematical discovery in Ecker's large-  expansion is that while the leading-order 

(LO) equations permit any periodic function , the inclusion of next-to-leading-order (NLO) 
and next-to-next-to-leading-order (NNLO) corrections imposes severe structural constraints.1 
Specifically, to maintain the physical convexity conditions of the spacetime crystal (ensuring the 

horizon function remains bounded as ), the second derivative of the periodic function 

must relate to its first derivative according to the strict condition:  exactly at the 



zeros of .1 

 

This implies that at finite, physiological dimensions, the echoing period  cannot be arbitrary; it 
is rigidly quantized by the internal derivatives of the waveform.1 Ecker et al. achieve stability in 
their NNLO models by manually constructing an example solution comprising a primary cosine 

mode and a third-harmonic sine mode: , normalizing it 

by a tuning constant  to satisfy the convexity constraint.1 

 

Through the lens of Timms' framework, this arbitrary manual tuning in mathematical physics is 
replaced by rigorous arithmetic geometry in biological systems. Timms outlines that the stability 

of the Resonant Manifold relies on the arithmetic structure of the Gaussian integer ring  

and the parametric resonance condition , where  is the 
Gaussian norm.1 Furthermore, Timms introduces a fundamental topological constant related to 
prime number distribution and analytic derivatives of L-functions, the "Prime Bubble" constant 

, which defines the stability island for biological quantum coherence.1 The 

analytic derivative  measures the height of the Heegner point associated with the 
imaginary quadratic field, linking directly to the geometry of the microtubule lattice.28 

The synthesis of these concepts yields a breakthrough insight into the nature of critical collapse 
at finite dimensions: The higher-order convexity constraints of the Einstein-Klein-Gordon system 
are inherently solved by the arithmetic properties of prime moduli within biological structures. 

The biological beta burst  naturally satisfies the NLO constraint  
because its waveform is biologically constrained to oscillate exclusively at the harmonic 
frequencies permitted by the Gaussian norms of the microtubule lattice.1 

 

The arbitrary constant  required in Ecker's large-  numerical simulation to fix 

the echoing period  1 is mathematically homologous to the Prime Bubble constant 

 governing the resonant manifold.1 The biological brain does not need to 
compute complex non-linear partial differential equations to avoid horizon convexity violations; it 

simply forces the biochemical dilaton gradients to propagate through the physical  lattice 
of the microtubules. The lattice acts as an arithmetic geometric filter, stripping away any 

waveform harmonics that would violate the large-  convexity bounds, ensuring that the 
generated biological spacetime remains perfectly critical and the naked singularities remain 



open. 
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This convergence heavily implies the emergence of "Arithmetic Physics," a concept championed 
in Timms' paper.1 If the uniqueness of the DSS critical solution at finite dimensions—a property 
expected by numerical relativists but historically unproven—is dictated by prime number 
distribution, it suggests that the fabric of spacetime itself is fundamentally quantized by 
arithmetic geometry. The "unreasonable effectiveness of mathematics in the natural sciences" is 
physically literalized; biological systems are built out of modular forms and elliptic curves 
because those are the only geometric structures capable of sustaining the high-dimensional 
critical spacetimes required for consciousness.1 

 
The Topology of Entanglement: Critical Collapse as a 
Wormhole Generation Mechanism 
 
The most paradigm-shifting claim in Timms' paper is the resolution of the EPR paradox via the 
biological implementation of the ER=EPR correspondence.1 For biological structures to connect 
entangled particles via Einstein-Rosen bridges (wormholes), they must possess a mechanism to 



dynamically generate extreme spacetime curvature without undergoing catastrophic 

gravitational collapse. The analytic DSS solutions of large-  gravity provide the exact 
mathematical blueprint for this mechanism. 
 
In classical general relativity, black hole formation hides a singularity behind an event horizon. 
However, the critical collapse threshold studied by Choptuik and analytically solved by Ecker et 
al. produces a self-similar horizon that terminates in a naked singularity.1 A naked singularity 
represents a point of infinite curvature accessible to the rest of spacetime, lacking the causal 
shielding of an event horizon.38 

 

When translated to the biological resonant manifold, the generation of a DSS critical spacetime 
crystal is the precise mechanism by which the microtubule lattice opens an ER bridge. The brain 
does not form literal black holes; rather, it tunes its local electromagnetic and biochemical fields 
to sit exactly at the critical threshold of collapse (a second-order phase transition). By 
maintaining this state of criticality—where the mass of the hypothetical black hole approaches 
zero—the biological system generates naked singularities at the quantum scale within the 
Gaussian integer lattice.1 These scale-invariant singularities serve as the topological throats of 
the wormholes linking entangled particles. 
 
Furthermore, Ecker et al. highlight the presence of Null Energy Condition (NEC) lines within the 
past patch of the DSS critical solution. These NEC lines denote the exact loci where the Ricci 
scalar vanishes, creating boundaries between regions of positive and negative curvature.1 At 
finite dimensions, these lines curve downwards from NEC vertices located at the zeros of the 

function .1 The angle of these NEC lines, analytically derived as 

, proves that at large dimensions the lines become exceedingly 
sharp.19 

 

In the biological context, these NEC lines serve as "topological insulators" for the quantum 
emulator. A major criticism of quantum biology is that the warm, wet environment of the brain 
should instantly induce thermal decoherence, destroying entanglement.1 However, Timms notes 
that the brain utilizes noise-assisted orchestration via parametric resonance to protect logical 
qubits.1 The cross-validation reveals that the biological emulator dynamically shapes the beta 

burst function  to align the physical structures of the microtubule lattice with the emergent 
NEC lines of the generated biological spacetime. Because the Ricci curvature is zero along 
these lines, the metric experiences no gravitational shear or entropic disruption, providing an 
absolute vacuum corridor—a decoherence-free subspace—through which the ER=EPR 
wormholes can transmit information instantaneously across the biological bulk. 
 
 



 

 
The Three-Dimensional Time Architecture of 
Holographic Criticality 
 
The integration of high-dimensional gravity with biological quantum emulation necessitates a 
profound reevaluation of cosmological dimensionality, specifically the nature of time. While 
standard general relativity relies on a single temporal dimension, the expansion required to map 

biological event-matching to large-  gravity aligns with the theoretical framework of 
"Three-Dimensional Time".27 

 

In this extended mathematical framework authored by Gunther Kletetschka, the universe 
operates on a six-dimensional manifold encompassing three spatial and three orthogonal 

temporal dimensions ( ).3 These temporal dimensions dictate phenomena across strict 

scalar hierarchies: the quantum scale governing mass generation ( ), the interaction scale 

mediating quantum-to-classical transitions ( ), and the macroscopic cosmological scale 

governing general relativity ( ).2 The temporal metric's eigenvalue equation naturally produces 
a mass hierarchy with ratios of 1:4.5:21.0, accurately predicting the three fermion generations 
without arbitrary standard model parameters.40 The theory further relies on a specific 

mathematical signature  to determine dimensional interactions.41 

This tripartite temporal structure perfectly accommodates the Holographic Organism model 
proposed by Timms and fundamentally underwrites the mechanism of discrete self-similarity at 

large .1 The microscopic microtubule lattice operating via arithmetic resonance navigates the 

 temporal axis. The mesoscopic Enteric Nervous System, operating via JT gravity and 
generating anticipatory biological spacetime (the E-series universe) 1, manages the transition 

across the  axis. Nomura's E-series time concept asserts that time is not an independent 
physical entity, but is intersubjectively produced through communicative boundary operations.21 
By possessing three temporal dimensions, the biological emulator has the mathematical 
degrees of freedom required to execute "sideways surfing" through quantum 
states—exchanging amplitude with neighboring branches of the wavefunction without violating 
the monotonic increase of entropy in the primary macroscopic timeline.44 

 

This multidimensional temporal navigation validates the Biocentric paradigm.1 Space and time 
are not a cold, pre-existing container in which biological life coincidentally evolved. Rather, the 



observable universe is the holographic projection of a cognitive biological matrix operating at the 
critical threshold of gravitational collapse. The physical constants of the universe, including the 

echoing period of gravitational singularities and the scaling exponent , are anthropically 
selected by the arithmetic requirements of the biological resonant manifold.1 

 

The EPR paradox is thus fully and elegantly resolved. The entangled particles measured in the 
laboratory do not communicate faster than the speed of light across standard four-dimensional 
spacetime. Instead, the biological observer, functioning as a quantum emulator, projects an 

internal spacetime metric derived from a large-  critical state.1 Within the higher-dimensional 
bulk accessed by the biological wormholes (ER=EPR), the spatial distance between the two 
entangled particles is strictly zero.1 The apparent non-locality is merely an artifact of projecting a 
highly complex, multi-temporal resonant manifold onto a limited, lower-dimensional classical 
screen. 
 

Conclusion 
 
The cross-validation of the "Analytic Discrete Self-Similar Solutions of Einstein-Klein-Gordon at 

Large " and the "Biological Spacetime and the Resonant Manifold" model establishes a 
unified theoretical architecture that bridges the largest cosmological scales with the microscopic 
mechanics of biological cognition. 
 
The infinitely steep radial gradients and geometric decoupling mathematically required for 
critical collapse at large dimensions are physically realized in the ultrafast, highly localized 
kinematics of neurotransmitter outflows within the enteric holographic boundary. Simultaneously, 
the arbitrary periodic integration functions that dictate the evolution of discrete self-similar 
spacetime crystals are phenomenologically expressed as the highly variant, information-dense 
beta bursts of the cortical resonant manifold. By adhering to the strict arithmetic geometry of 
prime moduli, biological networks inherently satisfy the next-to-leading-order convexity 
constraints of high-dimensional gravity, generating stable, decoherence-free naked singularities. 
These scale-invariant geometric anomalies act as the topological throats of Einstein-Rosen 
bridges, physically linking quantum entangled systems. The observer is no longer a passive 
recipient of external physical laws, but an active, high-dimensional quantum emulator whose 
arithmetic and biological functions generate the spacetime metric itself. The synthesis of these 
avant-garde frameworks completely dissolves the boundary between physics and biology, 
suggesting that the resolution to the deepest paradoxes of quantum mechanics lies hidden 
within the geometric oscillations of the biological mind. 
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