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Abstract 
 
Classical models of theoretical neuroscience have long relied on linear frequency band 
averaging and localized receptor agonism to explain sensorimotor control and the profound 
phenomenological alterations induced by psychedelics like Lysergic Acid Diethylamide (LSD). 
To resolve the limitations of these electrodynamic models, this paper introduces a unified 
field-theoretic framework that synthesizes high-density electroencephalography of transient 
beta burst dynamics with the Pharmacological Deformation of the Resonant Manifold. We 
conceptualize LSD as a "hyper-dilaton" that saturates the global dilaton field, flattening the 
biological spacetime metric and inducing massive arithmetic deregulation across sensory and 
associative networks. Conversely, the primary motor cortex actively resists this fractalization 
through the generation of high-amplitude, transient beta bursts, which function as localized 
topological anchors that enforce rigid, linear causality. Through sensorimotor refinement, these 
discrete beta bursts deepen the gravitational well of the motor metric, effectively sequestering 
motor execution from the entropic collapse and temporal fragmentation characteristic of the 
psychedelic state. Ultimately, this synthesis establishes a dynamic tension between highly 
entropic sensory manifolds and low-entropy motor manifolds, providing a foundational 
biophysical blueprint for "Arithmetic Medicine" to geometrically correct topological 
deformations in severe psychiatric and movement disorders. 
 

 
 
 
 
 
 
 
 
 
 
 



Introduction: The Crisis of Electrodynamic Linearity 
The contemporary landscape of theoretical neuroscience, computational biology, and high-level 
biophysics is undergoing a fundamental paradigm shift. For decades, the discipline has relied 
heavily on localized, linear models of synaptic transmission and canonical frequency band 
averaging to explain both the generation of voluntary movement and the profound alterations of 
consciousness induced by psychoactive compounds. Historically, the sensorimotor system has 
been analyzed through the lens of time-averaged beta-band (15–30 Hz) oscillations, with the 
prevailing dogma asserting that beta acts as a sustained, idling rhythm that must be suppressed 
to initiate movement and reinstated to enforce the "status quo".1 Concurrently, the staggering 
phenomenological effects of Lysergic Acid Diethylamide (LSD)—including ego dissolution, 
oceanic boundlessness, and extreme temporal dilation—have been reductionistically attributed 

to the localized agonism of  receptors, resulting in widespread cortical 
desynchronization and a breakdown of top-down predictive processing.1 

However, these parallel streams of inquiry have recently yielded empirical anomalies that 
shatter classical assumptions. First, the advent of high-density electroencephalography 
(HD-EEG) and high-precision source-resolved magnetoencephalography (MEG) has revealed 
that beta-band activity in the primary motor cortex (M1) is not a sustained oscillation. Instead, it 
manifests as transient, highly stereotypic, high-amplitude bursts typically lasting only 100 to 150 
milliseconds.1 The probability, temporal precision, and amplitude of these discrete bursts are 
dynamically reshaped through long-term sensorimotor refinement, acting as precise neural 
readouts of internal model updating rather than mere markers of an idling state.1 Second, 
advanced spectral parameterization of the LSD state demonstrates that alongside the expected 
attenuation of oscillatory power, the psychedelic induces robust, spatially structured increases in 

alpha and beta peak frequencies, flattens the aperiodic  spectral slope, and massively 
increases fractal dimension (Higuchi Fractal Dimension, HFD) and Lempel-Ziv Complexity 
(LZC).9 Yet, amidst this global arithmetic decoherence and neural scrambling, the primary motor 
cortex is remarkably spared.1 

The convergence of these precise electrophysiological findings with the emergence of 
field-theoretic models of consciousness demands a grand synthesis. By cross-referencing the 
empirical trajectory of beta burst reorganization during adaptive motor learning 1 with the 
theoretical framework of the Resonant Manifold and Biological Spacetime 1, a novel 
interpretation emerges. This report proposes that beta bursts function as localized topological 
anchors—thermodynamic stabilizers that enforce classical, linear causality (A-series time) within 
the brain's internal metric. Under the influence of LSD, which acts as a "hyper-dilaton" to flatten 
the biological geometry and induce arithmetic decoherence across sensory and associative 
networks 1, the motor cortex actively resists this fractalization. The rigorous structural coupling 
of beta bursts, honed through practice and error-driven adaptation, creates a hardened "Prime 
Bubble" of arithmetic stability that protects the execution of movement from the catastrophic 



metric deformation of the psychedelic state.1 

The Architecture of Biological Spacetime: 
Constructing the Resonant Manifold 
To understand how transient beta bursts interact with the pharmacological deformation induced 
by LSD, it is first necessary to define the physical nature of the biological workspace. Classical 
reductionism models the brain as an information processor operating within a pre-existing 
Euclidean container. In stark contrast, advanced biophysical models, such as the Astrophysical 
Dynamics framework, posit that the living organism actively generates its own localized 
relativistic metric through a continuous process of event matching and anticipatory kinematics.1 

Jackiw-Teitelboim Gravity and the Holographic Boundary 
The mathematical architecture of this internal reality can be mapped to Jackiw-Teitelboim (JT) 
gravity, a two-dimensional model of quantum gravity frequently utilized to describe the 
near-horizon dynamics of extremal black holes.1 JT gravity describes a universe with a constant 

negative curvature ( ), known as Anti-de Sitter space ( ).1 Within this biological 
isomorphism, the Enteric Nervous System (ENS)—the complex mesh of neurons governing the 

gastrointestinal tract—functions as the holographic screen or boundary (  boundary).1 
According to the holographic principle, all the information contained in the "bulk" (the organism's 
subjective, metabolic, and cognitive "Now" within the central nervous system) is encoded on this 
boundary surface.1 

The curvature, gravitational hierarchy, and causal structure of this biological manifold are not 

static; they are governed by a scalar field known as the Dilaton ( ).1 The equation of motion for 
the dilaton enforces the geometry of the manifold. In the neurobiological isomorphism, the 
Dilaton Field is instantiated by neurochemical gradients, most notably the serotonin (5-HT) and 
auxin concentration fields.1 Serotonin gradients establish the "gravitational wells" of the brain by 
breaking the conformal symmetry of the vacuum.1 In a vacuum, all directions are equal, but 
within the organism, serotonin gradients create preferred directions for time and information 
flow, ensuring a structured flow of causality from the "Root" (ENS) to the "Branch" (CNS).1 This 
neurochemical gravity dictates the steepness of the entropic gradient, measurable 

electrodynamically as the  spectral slope.1 

The Arithmetic-Elliptic Lattice and the Quantum Emulator 
Operating within the confines of this metric is a biological Quantum Emulator, supported by the 
physical substrate of the neuronal microtubule network.1 The Resonant Manifold hypothesis 
models these microtubule networks not as simple structural cables, but as Rectangular Lattices 

governed by the imaginary quadratic field  (Gaussian Integers).1 The allowable nodes of 



vibration on this lattice dictate the stability of the brain's processing. The complex numbers of 

the form  define the specific harmonics at which the lattice can resonate.1 

In a healthy, waking state, the network operates within a "Prime Bubble"—a highly specific 
island of stability dictated by the distribution of Gaussian Primes in the complex plane. This 

stability is tuned to a structural constant ( ), which links the biological geometry to 
fundamental mathematical constants, effectively filtering out thermal noise and chaotic 
resonance via stochastic resonance.1 

The "software" running on this hardware relies on the interaction of distinct oscillatory fields. The 

Alpha oscillatory field (8–13 Hz) acts as the biological instantiation of the Wavefunction ( ).1 
The Alpha field is delocalized, oscillatory, and represents a state of superposition (a "Wait" state 
or probabilistic workspace) where multiple potential percepts exist simultaneously.1 The 
transition from the Alpha wave to broadband Gamma particles represents the collapse of the 
wavefunction, locking the system into a definitive perceptual state.1 

However, the sensory and cognitive cortices, which operate as "soft" manifolds within this 
bubble, have vastly different thermodynamic requirements than the motor cortex. To execute a 
physical action in the external world, the motor system must absolutely minimize entropy and 
eschew superposition.1 A limb cannot exist in a probabilistic state of movement; it requires a 
"hard," classical manifold governed by rigid, ballistic trajectories.1 It is within this hard manifold 
that beta bursts emerge as the primary arbiters of causal execution. 

Beta Burst Dynamics: The Empirical Substrate of 
Classical Causality 
Conventional analyses of the motor cortex have long relied on time-frequency averaging, 
identifying a pre-movement decrease in beta power—Event-Related Desynchronization 
(ERD)—and a post-movement increase—Event-Related Synchronization (ERS), commonly 
referred to as the beta rebound.1 These phenomena were historically interpreted as sustained 
oscillatory states indicating motor readiness (releasing the brakes on movement) and the 
subsequent reinstatement of the motor system's "status quo".2 

However, high-resolution source-level analyses, achieved through 128-channel HD-EEG 
combined with 3T MRI-derived individualized Boundary Element Models (BEM) and weighted 
minimum norm estimation (wMNE), have thoroughly deconstructed this illusion.1 Beta activity is 
fundamentally composed of brief, transient, highly stereotypic, high-amplitude events—beta 
bursts—typically lasting 100 to 150 milliseconds.1 The traditional ERD and ERS observed in 
trial-averaged data are merely statistical artifacts representing the shifting probability of these 
discrete events across time.1 



The Temporal Segregation of Burst Probability 
Longitudinal tracking of beta burst dynamics during complex sensorimotor refinement reveals a 
profound temporal segregation structured strictly around the precise moment of physical action.1 
In an exhaustive study utilizing a bimanual force coordination task, participants were required to 
maintain a steady force at 25% Maximum Voluntary Contraction (MVC) with their right hand 
while executing a precisely timed, ballistic 25% MVC pulse with their left hand to "shoot" a 
moving visual target.1 

Through 9 training sessions consisting of 60 trials each, researchers tracked the evolution of 
beta bursts. During the movement phase (the ballistic pulse), the probability of a beta burst 
occurring dropped significantly relative to baseline (e.g., to approximately 5-7%).1 This 
represents a transient suppression of the stabilizing rhythmic inputs to M1, reflecting a 
controlled loosening of the motor manifold to permit the ballistic execution of force.1 

Conversely, in the post-movement window, burst probability spiked dramatically, averaging 
between 17-20% and increasing significantly over the course of the training sessions.1 
Furthermore, the temporal precision of these post-movement bursts sharpened remarkably with 
practice. The trial-to-trial variability in peak burst timing decreased significantly across training 

sessions, with the standard deviation of burst peak probability time dropping from  

ms in early sessions to  ms by the final session.1 This reduction in temporal 
variability transforms the beta burst into a highly reliable neural "full stop," marking the 
successful completion of an action and terminating motor output.1 

From the perspective of the Resonant Manifold, this post-movement beta burst is not merely a 
passive echo of movement termination. It is an active, high-energy orthonormal projection that 
collapses any lingering kinematic superposition. By abruptly synchronizing the local M1 
architecture, the beta burst rapidly steepens the local entropic gradient, effectively renormalizing 
the motor metric and snapping the system back into the rigid strictures of linear causality.1 

Adaptive Training and Burst Amplitude: Deepening the Gravitational 
Well 
The relationship between the internal motor metric and external behavioral demands becomes 
explicitly physical when examining the divergent trajectories of different training paradigms. 
When participants undergo adaptive training—where the task tolerance ranges are continuously 
narrowed (difficulty scaled up) if accuracy exceeds 80%—they exhibit uniquely pronounced 
neural adaptations compared to non-adaptive cohorts operating under fixed difficulty.1 

While both adaptive and non-adaptive groups showed significant behavioral learning (with 
Bimanual Performance Deviation Scores, BPDS, dropping from baseline averages of ~2.70 to 
retention averages of ~1.55) and generalized increases in burst probability, only the adaptive 
group demonstrated a progressive, session-over-session increase in the amplitude of 
post-movement beta bursts within the contralateral primary motor cortex.1 Burst amplitude in the 



source signal is not merely a proxy for cortical drive; it is dictated by the degree of coherent, 
synchronized synaptic input to pyramidal neurons, specifically the precise timing between 
proximal excitation and distal inhibition.1 

In a continuously challenging adaptive environment, the motor system is forced into a state of 
perpetual internal model updating. The resulting increase in burst amplitude indicates a 
progressive structural strengthening of the specific cortico-thalamic and intracortical loops 
responsible for the acquired skill.1 Translated into the language of Biological Spacetime, 
sensorimotor refinement is the process of excavating a deeper, steeper "gravitational well" 
within the M1 manifold. The high-amplitude beta bursts represent a massive localized 
concentration of the Dilaton field, ensuring that the acquired motor sequence is shielded from 
extraneous neural noise. 

Manifold Metric Soft Sensory Manifold 
(Untrained/Baseline) 

Hard Motor Manifold (Refined 
via Adaptive Training) 

Thermodynamic State High Entropy Tolerance, 

Superposition ( ) 

Low Entropy, Classical Ballistic 
Execution 

Dominant Event Alpha Wave Function (8-13 
Hz) 

Transient Beta Bursts (15-30 
Hz) 

Burst Amplitude Variable, heavily dependent 
on raw sensory flux 

High, driven by highly 
synchronized pyramidal input 

Temporal Variability Broad coherence windows (

) 

Highly constrained; low 
standard deviation (e.g., ~410 
ms) 

Gravitational Well Shallow (susceptible to flat 

 slope) 

Deep (maintains strict, steep 

local  gradient) 



This structural hardening of the motor metric is the exact biophysical property that renders the 
sensorimotor cortex uniquely resilient to subsequent pharmacological disruption. 

Pharmacological Deformation: LSD as the 
Hyper-Dilaton 
To conceptualize how the refined motor metric interacts with the psychedelic state, one must 
map the mechanism of LSD onto the fundamental geometry of the brain. The profound, 
reality-shattering phenomenology of LSD—ego dissolution, temporal dilation, and oceanic 

boundlessness—arises primarily from its potent agonism at the  receptor.1 

Saturation of the Dilaton Field and Metric Flattening 
Under the framework of Pharmacological Deformation, LSD operates not merely as a localized 
chemical catalyst, but as a "Hyper-Dilaton".1 In physical JT gravity, varying concentrations of the 
dilaton field maintain the hierarchical structure and the steep gravitational potential that 
separates distinct functional modules. LSD, however, exhibits exceptional binding affinity and a 

prolonged residence time at  sites (effectively "shutting the lid" on the receptor).1 
This action uniquely saturates and locks the Dilaton Field at a maximum, homogeneous value, 
effectively annihilating the neurochemical gradients that define the curvature of biological 
spacetime.1 

The mathematical curvature of the internal spacetime undergoes a catastrophic phase 

transition, shifting from a highly structured, negatively curved  space to a flat, Euclidean 

geometry ( ).1 Electrophysiologically, this metric flattening manifests as a robust, 

brain-wide flattening of the aperiodic  spectral slope ( ).1 The  slope reflects the 
autocorrelation and hierarchical memory of the neural network; a steep slope indicates 
top-down constraint and structural integrity, while a flat slope indicates maximum entropy and 
"white noise" dynamics.1 

Recent source-resolved MEG studies administering 75 micrograms of intravenous LSD to 

healthy participants explicitly confirm this transition. The flattening of the  slope correlates 
directly with a decrease in the "scrambling time" of the network.1 As the slope flattens, the 
"distance" between any two functional nodes approaches zero, resulting in the 
hyper-connectivity and instantaneous information scrambling characteristic of the psychedelic 
state.1 The traditional hierarchy of directed functional connectivity—the imbalance between 
senders and receivers of neural signals—is effectively leveled.5 

Arithmetic Deregulation and the Overclocked Emulator 



As the macroscopic geometry flattens, the microscopic hardware of the quantum emulator 
undergoes severe arithmetic deregulation. The loss of the structured dilaton field and the 
subsequent flooding of the system with energy pushes the microtubule lattice out of its stable 

"Prime Bubble" ( ).1 The lattice is forced into high-order, complex resonant modes. 

Empirically, this is recorded as massive, highly significant increases in the Higuchi Fractal 
Dimension (HFD) and Lempel-Ziv Complexity (LZC) of the neural signal.9 In standard analyses, 
this is interpreted as an "enrichment" or "increased richness" of the connectome-harmonic 
repertoire 23; however, in the Arithmetic Physics model, it is a state of severe deregulation. The 
geometric hallucinations universally reported under LSD—spiraling, recursive, fractal 
patterns—are not random noise, but the direct subjective perception of the raw, deregulated 

Gaussian Integer Lattice (  field).1 

Simultaneously, the software running on this emulator is critically disrupted. Source-resolved 
MEG data confirms that LSD induces a robust, spatially structured increase in the peak 
frequency of the Alpha and Beta bands.9 For instance, the alpha "clock" speeds up, shifting from 

a baseline of ~10 Hz to 12-14 Hz.1 Because the alpha cycle defines the coherence time ( ) of 
the biological wave function, this "overclocking" shrinks the temporal window available for 
sensory integration (e.g., shrinking from 100ms to ~75ms).1 The system is forced to collapse 
wave functions prematurely, leading to perceptual fragmentation.1 Coupled with a genuine 
attenuation in oscillatory power, the global phase reset mechanism fails, severing the 
"pseudo-entanglement" that binds distributed cortical features into a unified conscious ego.1 

 

Feature Baseline State 
(Placebo/Healthy) 

LSD State 
(Hyper-Resonant / 
75mcg IV) 

Physical 
Isomorphism 

Dilaton Field ( ) Structured 
Serotonin Gradients 

Saturated/Homogen
eous Field 

Metric Tensor 
Deformation 1 

Manifold 
Curvature  (Negative 

Curvature) 

Flat / Euclidean (

) 

Dissolution of Event 
Horizon 1 

Spectral Signature 
Steep  Slope 
(Structured) 

Flattened  
Slope (Entropic) 

Decreased 
Scrambling Time 1 

Signal Complexity Contained HFD and Massive Increase in Arithmetic 



LZC HFD/LZC Deregulation 1 

Oscillatory Peaks Stable Alpha/Beta 
peaks 

Accelerated 
(Overclocked) 
Peaks 

Premature 
Wavefunction 
Collapse 1 

 
The Anomaly of Motor Sparing and Thermodynamic 
Resilience 
A comprehensive analysis of the spatial distribution of LSD's effects reveals a striking and highly 
consistent anomaly: while sensory, language, emotion, and imagery-related networks undergo 
massive structural decoupling, aperiodic flattening, and fractal deregulation, the primary motor 
cortex is heavily spared.1 

Traditional neuropharmacological models attempt to explain this simply through receptor 

density, noting that  receptors are highly concentrated in the medial prefrontal 
cortex (mPFC), posterior cingulate, and visual cortices (with mPFC projecting to the nucleus 
accumbens showing ~43% expression).24 Throughout the cortical sheet, the receptor labeling 
features a weakly stained band in layer IV flanked by two intensely labeled bands in layers II/III 
and layers V/VI, predominantly on the apical dendrites of pyramidal cells.24 While this receptor 
distribution provides a necessary biochemical precondition, it does not explain the functional 
necessity and the profound thermodynamic resistance of the motor sparing. 

Through the synthesized lens of Beta Burst Dynamics and the Resonant Manifold, motor 
sparing is recognized as an absolute thermodynamic necessity enforced by rigid geometric 
constraints. 

The Rigidity of the Classical Motor Manifold 
Unlike the sensory cortices, which thrive on the probabilistic ambiguity of the alpha wave 
function to resolve external stimuli and update beliefs, the motor cortex is a ballistic execution 
engine.1 Its primary output—physical movement—must be singular and irreversible. It cannot 
operate in a high-entropy, fractalized state. 

The electrophysiological signature of this rigidity is the beta burst. Beta bursts are highly 
nonlinear, transient events that reflect the synchronized firing of laminar-specific inhibitory 
interneurons and pyramidal cells, driven by continuous loops between the cortex, basal ganglia, 
and thalamus.16 When an individual engages in adaptive motor learning, the amplitude of these 
bursts increases, and their temporal alignment to movement termination becomes exquisitely 
precise.1 



This refinement creates a localized topological resistance. While LSD saturates the global 

dilaton field and flattens the  slope across the default mode and sensory networks 9, the 
deepened gravitational well of the motor metric—anchored by the high-amplitude beta burst 
generator—violently resists deformation. The structural coupling within M1, reinforced by years 

of sensorimotor feedback, maintains a localized steepness in the  slope.1 

Global vs. Local Burst Architecture 
This resistance is further elucidated by differentiating between "global" and "local" beta bursts. 
Empirical studies tracking stroke recovery indicate that global bursts (synchronous across broad 
cortical and subcortical regions) are associated with constrained neural firing incompatible with 
fast movement, while spatially confined "local" bursts are associated with greater neural 
variability and the execution of complex behaviors like prehension.18 

Under LSD, the global connectivity networks fracture, but the highly specialized, local beta burst 
generators within M1—those responsible for the execution of refined skills—remain structurally 
sound. Because the high bulk modulus (resistance to uniform compression or metric flattening) 
of M1 is achieved by prioritizing precise subcortical-cortical phase-locking over the lateral, 

cortico-cortical connections that are most severely dysregulated by  activation, the 
dilaton saturation induced by LSD is physically gated from dismantling the core oscillatory 
generators of the motor strip. 

Consequently, even as the conscious "Observer" experiences ego death and oceanic 
boundlessness due to the failure of the Orbitofrontal Cortex's (ORB) renormalization loops, the 
"Walker" remains intact.1 The individual can still initiate and terminate physical actions because 
the beta burst mechanism continues to effectively sequester the motor manifold from the global 
arithmetic decoherence. 

Temporal Dynamics: The Collision of A-Series and 
E-Series Time 
The most profound implications of this synthesis emerge when analyzing the temporal 
phenomenology of the LSD state and how the motor system navigates it. 

The Biological Spacetime framework explicitly differentiates between the linear time generated 
by the organism's anticipatory kinematics (the A-series: Past, Present, Future) and the raw, 
interactional meaning of the universe devoid of a hierarchical observer (the E-series).1 The 
production of linear time relies on "Event Matching"—the synchronization of internal predictions 
with external events across a specific "Metric Distance".1 

By flattening the metric distance between prediction and sensation through  slope 
annihilation, LSD effectively halts the production of linear time.1 The user is plunged into the 



E-series, experiencing a "stop" of time, retrocausal bleeding, and infinite loops where the intent 
of a thought seems to cause the perception of reality simultaneously.1 This occurs because the 
"hidden variables" of biological wormholes—the geometric parameters that connect entangled 
states—are exposed as the Ego's event horizon evaporates.1 

Beta Bursts as Causal Enforcers 
How, then, does a motor system execute an action when the conscious mind is experiencing an 
atemporal eternity? It does so because beta bursts act as the biological operators that 
continuously force the collapse of the E-series back into the A-series. 

1.​ Pre-Movement (The Collapse of the Void): During the deep psychedelic state, the 
baseline state of the motor cortex remains relatively unperturbed. When an intention to 
move is generated, the probability of a beta burst drops significantly (ERD).1 This 
temporary disinhibition allows the motor command to manifest, bridging the gap between 
intention and physical kinematics. 

2.​ Execution (The Ballistic Trajectory): The movement itself operates on pure classical 
physics. It is a trajectory executed in Euclidean space, briefly mapping the internal intent 
to external reality. 

3.​ Post-Movement (The Topological Seal): Immediately following the movement, the 
high-amplitude beta rebound occurs.1 In the context of an LSD trip, this rebound is critical. 
It acts as an active renormalization event.1 It stamps a definitive end to the action, 
generating a localized spike in hierarchical constraint. 

This post-movement burst prevents the motor sequence from bleeding back into the fractalized 
associative networks. It ensures that the action is registered as an event that happened (Past), 
thereby maintaining a localized bubble of A-series time that protects the physical integrity of the 
organism, even while the cognitive observer is lost in the retrocausal loops of the E-series.1 

The Alpha-Beta Handshake: Boundary Conditions 
Between Manifolds 
The juxtaposition of an overclocked, fragmenting sensory manifold and a rigid, classical motor 
manifold requires a rigorous examination of their interface. Under normal waking conditions, 
sensorimotor integration relies on a highly coordinated "handshake" between distinct frequency 
bands. The alpha band (8-13 Hz) sets the global inhibitory timing and perceptual framing 1, 
while the beta band (15-30 Hz) mediates the specific translation of these percepts into motor 
commands and tracks internal model confidence.15 

LSD severely disrupts this interface by inducing independent, system-specific shifts in both 
alpha and beta peak frequencies.9 Source-resolved MEG analyses utilizing the FREQ-NESS 
method confirm that the spatial topography of these shifts is distinct: low alpha (8.5 Hz) 
networks shift anteriorly toward the motor cortex, while high alpha (12.1, 13.3 Hz) networks 
become more localized to the visual cortex.31 Concurrently, low beta (18.1, 19.3 Hz) networks 



expand over the temporal and occipital cortices, whereas high beta topographies remain largely 
unchanged.31 

The Breakdown of Pseudo-Entanglement 
As the alpha peak accelerates, the coherence time window shrinks, and the global phase reset 
mechanism begins to fail.1 The sensory representations fed forward to the premotor areas arrive 
fragmented and temporally disjointed. 

Because the primary motor cortex (M1) strongly maintains its reliance on transient, discrete beta 
bursts (which operate in a slightly higher frequency domain and are structurally tied to basal 
ganglia timing rather than purely cortico-cortical alpha resets) 18, a profound impedance 
mismatch develops at the boundary between the associative and motor cortices. The prefrontal 
and parietal cortices attempt to feed highly fractalized, complex (high HFD) predictive models 
into the motor system.1 

The beta burst mechanism effectively acts as a low-pass geometric filter at this boundary. 
Because a beta burst requires a specific duration (~100-150ms) and coherent pyramidal 
synchronization to achieve the amplitude necessary to inhibit movement 1, the ultra-fast, 
disorganized fractal noise of the LSD state fails to systematically entrain the M1 resting state. 
The motor system simply ignores the arithmetic decoherence of the higher cortices, awaiting 
unambiguous, sufficiently sustained drive to execute a movement. This functional isolation 
explains why motor tasks under LSD, while subjectively feeling alien or disconnected to the 
user, remain objectively executable with surprisingly preserved kinematics.1 

External Renormalization and the Role of Music 
The failure of internal metric regulation under LSD is driven by the collapse of two distinct 
prefrontal feedback loops: Amplitude and Renormalization.1 The Anterior Cingulate Cortex 

(ACA) normally encodes the Probability Amplitude ( ) of the wavefunction, acting as a gain 

amplifier.1 LSD causes massive, asynchronous glutamate release via presynaptic  
receptors, causing the ACA to fire indiscriminately, leading to apophenia and delusion—the false 
amplification of noise into signal.1 Concurrently, the Orbitofrontal Cortex (ORB), which performs 
Renormalization by actively suppressing high-contrast signals to prevent saturation, fails 
completely. The ORB "gate" stays open, washing away the finite boundaries of the Ego.1 

However, empirical data from the Subramani et al. MEG study reveals a counter-intuitive finding 
regarding the interaction between LSD and music. Music does not robustly amplify the neural 
signatures of LSD; instead, it shows a nominal trend toward attenuating the flattening of the 
spectral slope, HFD, and LZC.9 

Under the metric deformation framework, this attenuation is highly logical. Because the 
LSD-intoxicated brain suffers from a broken internal clock (Alpha shift) and broken 
Renormalization (ORB failure), it free-wheels into arithmetic chaos.1 Music introduces a highly 



structured, external rhythmic temporal grid. Through ephaptic coupling (Layer 1 fields) and 
auditory entrainment, music acts as an External Orbitofrontal Cortex.1 It supplies the rigid 
temporal context and state boundary that the drug-inhibited ORB can no longer provide. By 
forcing the cortical Alpha field back into a coherent, rhythmic regime, music renormalizes the 
wavefunction, constraining the fractal dimension and preventing the system from spiraling into 
maximum entropy.1 Music "grounds" the user not by stopping the pharmacological action of the 
drug, but by artificially restoring the geometry of the Resonant Manifold.1 

Clinical Implications for Arithmetic Medicine and 
Neuropathology 
The grand synthesis of beta burst dynamics and metric tensor deformation provides a 
revolutionary theoretical foundation for the emerging field of "Arithmetic Medicine".1 If mental 
disorders and severe motor deficits are fundamentally viewed as topological deformities of the 
Resonant Manifold, then pharmacological or electrophysiological interventions must be 
designed as precise geometric corrections.1 

Motor Pathology as Structural Uncoupling 
In movement disorders such as Parkinson's Disease (PD), the system suffers from an inverse 

topological problem compared to the LSD state. Instead of a flattened  slope and 
excessive fractality, the parkinsonian motor metric is excessively deep and rigid. The beta bursts 
in PD become pathologically prolonged, elevated in power, and excessively synchronized 
across the basal ganglia-thalamo-cortical network.33 

In the context of Biological Spacetime, this represents an inescapable gravitational well. The 
dilaton field within the motor loop is overly constrained, trapping the microtubule lattice in a 
highly rigid, low-order resonance state that prevents the initiation of new movement (akinesia). 
The ERD (the transient suppression of bursts required for movement) cannot successfully 
overcome the depth of this pathological metric well.35 

Restoring the Prime Bubble via Geometric Tuning 
Modern Deep Brain Stimulation (DBS) strategies provide striking empirical validation for the 
geometric model. Adaptive DBS (aDBS), which leverages real-time feedback of pathological 
beta features (like burst duration and amplitude) to dynamically adjust stimulation, does not 
merely disrupt beta power; it actively reshapes the interaction between motor behavior and 
neural signals.33 By delivering precisely timed electrical pulses (e.g., 130-Hz STN-DBS), aDBS 
injects targeted energy into the manifold, effectively "shallowing" the pathological gravitational 
well and restoring the flexibility of the local metric.35 Crucially, there is a moment-to-moment 
correlation between M1 low beta burst duration and movement cycle width, a relationship that is 
dynamically modulated by therapeutic DBS.33 



When cross-referenced with the findings from adaptive motor learning 1, a profound symmetry 
emerges. Adaptive learning organically increases the amplitude and precision of healthy 
post-movement beta bursts to deepen the metric for skill retention.1 Pathological states (like PD) 
result in an extreme, maladaptive version of this deepening, where the bursts become too long 
and structurally dominant.35 Psychedelics (like LSD) forcefully flatten the global metric but 
struggle to penetrate the deeply anchored motor network.1 

Therefore, future interventions for both psychiatric and movement disorders must target the 
precise arithmetic properties of the manifold: 

●​ For disorders of rigidity (e.g., Parkinson's, severe treatment-resistant depression): 
Interventions must aim to temporarily flatten the metric, increasing entropy and fractal 
dimension to allow the system to escape its local minimum. The therapeutic potential of 
psychedelics in psychiatric conditions aligns perfectly with this, as LSD acts as a 
hyper-dilaton to wash out entrenched, maladaptive network gradients, moving the system 
toward a critical point between order and disorder.1 

●​ For disorders of chaos (e.g., schizophrenia, psychedelic-persisting perception 
disorder): Interventions must aim to deepen the gravitational wells. Non-invasive brain 
stimulation (like transcranial alternating current stimulation, tACS, or TMS) or novel 
Brain-Computer Interfaces (BCI) should be tuned not to canonical frequency bands, but 
specifically calibrated to the individual's peak frequencies.9 By artificially inducing discrete 
beta bursts, these interventions can provide external structural anchors that re-establish 
the boundaries of the Ego and the linear flow of A-series time, rescuing the system from 
arithmetic decoherence.1 

Conclusion 
The cross-referencing of beta burst dynamics with the Pharmacological Deformation of the 
Resonant Manifold yields a profound reconceptualization of both motor control and altered 
states of consciousness. Beta-band activity in the primary motor cortex is not a passive indicator 
of an idling state, nor is it merely a generic correlate of movement or "status quo" maintenance.2 
It is an active, discrete, and highly structured localized renormalization event that functions as 
the electrodynamic enforcer of classical causality. 

Through extended sensorimotor refinement, particularly under adaptive training paradigms, the 
amplitude and temporal precision of these bursts are radically enhanced, effectively deepening 
the "gravitational well" of the classical motor metric.1 This geometric hardening creates a 
thermodynamic barrier against systemic entropic collapse. 

Consequently, when LSD floods the system—saturating the serotonin-driven dilaton field, 

flattening the  spectral slope, inducing massive fractal complexity (HFD/LZC), and 
overclocking the alpha coherence windows of the brain's broader holographic boundary 1—the 
motor cortex retains its structural integrity.10 The beta burst mechanism successfully insulates 



motor execution from the arithmetic deregulation and loss of pseudo-entanglement that so 
thoroughly fragment sensory, cognitive, and emotional perception.1 

Ultimately, this unified field-theoretic model establishes that the architecture of human 
consciousness relies on a delicate, dynamic tension between soft, highly entropic manifolds 
capable of generating probabilistic meaning, and hard, low-entropy manifolds capable of 
enforcing physical action. Understanding the geometric and arithmetic properties of these 
distinct spaces paves the way for a new era of Arithmetic Medicine, where targeted oscillatory 
modulation and geometric tuning can correct the topological deformations underlying both 
severe movement disorders and profound psychiatric distress. 
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