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Beyond Neural Activity: The Emergence of Consciousness through Light 
Refraction, Pressure Gradients, and Modulated Entropy

A Framework for Conserved Entropic-Photonic Symmetry
Angel Motto l Independent Researcher l Brandeis University

We propose that consciousness emerges when photonic coherence, pressure gradients, 
and entropy regulation interact in cascades that scale coherent patterns across the nervous system.

Despite substantial progress in identifying neural correlates and large-
scale information-processing mechanisms associated with 
consciousness, no single framework currently explains how conscious 
states emerge and reorganize across multiple biological scales.

Existing theories emphasize different levels of neural organization, while 
the possible contributions of intracellular physical processes, entropy 
regulation, and cross-scale dynamics remain comparatively unresolved.

This leaves an open mechanistic question: how does the nervous system 
maintain both stability and the capacity for rapid reorganization as 
conscious states evolve?

The Explanatory Gap Predictions of the Model

Falsification Criteria & Experimental Tests
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(proposed reduction)

➢ Accessible state space: Neural dynamics occupy 
a bounded space of possible states shaped by 
ongoing physical, contextual, and biological 
constraints. 

➢ Constraint → proposed reduction: Progressive 
constraint narrows accessible trajectories toward 
transient convergence. The framework proposes 
that this transition may culminate in a discrete 
quantum reduction event, potentially linking the 
model to Orch OR. 

➢ Probabilistic re-emergence: Reduction is not 
treated as an endpoint. The realized state 
establishes new conditions from which a 
transformed distribution of possible states 
emerges. 

➢ Recursive evolution: These translated constraints 
shape the next entropy window, producing a 
recurrent sequence of possibility → constraint → 
reduction → re-emergence → reconfiguration 
across time.

Quantum reduction is proposed as a candidate 
mechanism for transient selection; its role in 

neuronal dynamics remains theoretical.

➢ Optical conditions: Refractive 
boundaries may permit localized light 
confinement within or around 
microtubules under suitable 
conditions.

➢ Proposed physical coupling: Photonic 
activity may interact with the tubulin 
lattice and surrounding fluid, 
potentially influencing structural and 
pressure dynamics.

➢ Neuronal translation: These proposed 
interactions could alter ionic 
conditions, membrane excitability, and 
neuronal response probabilities.

➢ Entropy-window modulation: Changes 
in neuronal and network dynamics may 
reshape which neural states remain 
dynamically accessible.

➢ Recursive reconfiguration: Each 
realized state changes the conditions 
governing what can emerge next.

Microtubular optical confinement, 
pressure-mediated coupling, and their 

proposed influence on neural-state 
dynamics remain to be experimentally 

established.

Entropy-Window State Dynamics: Temporal Structure of State-Space Evolution 

Empirical Foundations

➢ Coupled physical dynamics: If the proposed optical–mechanical mechanism 
operates, changes in microtubule-associated optical signals should covary 
with measurable lattice or local fluid dynamics under controlled conditions.

➢ Sensitivity to boundary conditions: Manipulating the local optical or 
physicochemical environment should alter any proposed confinement or 
coupling effects in a reproducible, condition-dependent manner.

➢ Neuronal consequences: If the coupling is functionally relevant, perturbing it 
should produce measurable changes in neuronal excitability or response 
probabilities beyond effects attributable to established cellular pathways.

➢ State-space reconfiguration: If these cellular changes influence network 
dynamics, targeted perturbations should alter the accessibility or transition 
probabilities of neural states, rather than merely changing overall activity.

Independent Empirical Streams

➢ Relation to Orch OR: Orch OR proposes coherent and entangled quantum processes within neuronal microtubules culminating in objective 
reduction. The present framework extends this possibility by proposing that nested quantum correlations may persist across recursive state 
translations, preserving relational organization while constraining subsequent entropy-window accessibility.

Persistent microtubular entanglement, cross-scale propagation of quantum correlations, and symmetry preservation across neural state 
transitions remain theoretical.

Unified Symmetry of Awareness
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