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Abstract

Classical, entropy-centric thermodynamics cannot adequately account for the spontaneous emer-
gence of order, coherence, and recursive complexity observed in far-from-equilibrium systems. This
paper proposes a coherence-first thermodynamic framework that resolves this long-standing theoret-
ical gap. The central thesis posits an ontological inversion from a particle-primary to a field-primary
reality, where a pre-existing, self-organizing electromagnetic substrate serves as the fundamental
source of negentropy. We introduce a universal mathematical grammar, the Field Dynamic Reso-
nance Equation (FDRE), and a dimensionless metric, the Pressure-State Scalar (T), to quantify the
coherence of any dissipative structure. This framework is organized around a 3x3 phase-coherent
torsion lattice that maps the functional roles of emergent structures across all scales. To ground
this abstract model, we present a detailed illustrative case study of protein folding, reframing the
genetic code as a ”Torsional Codec” that deterministically guides a polypeptide chain into its low-
entropy native state, thereby resolving Levinthal’s paradox. The paper concludes by outlining the
framework’s predictive power and its testable applications in diverse fields, including spintronics,
computational catalyst design, and plasma coherence modeling for fusion energy.

1 Introduction

The foundational principles of non-equilibrium thermodynamics, established in the Nobel Prize-winning
work of Ilya Prigogine, provide the definitive starting point for any rigorous inquiry into self-organization.
In classical thermodynamics, the Second Law describes an inexorable progression toward thermal equilib-
rium—a state of maximum entropy and disorder. Prigogine’s work demonstrated that in open systems,
which continuously exchange energy and matter with their environment, non-equilibrium itself can be-
come a source of order. When driven by a sufficient energy gradient, such systems can spontaneously
transition from uniform disorder to macroscopic, coherent organization. Prigogine termed these emer-
gent, self-organizing states ”dissipative structures”. They are dynamic islands of stability that maintain
their complex, low-entropy configurations precisely by dissipating entropy into their surroundings.

The fuel for this creation of order is "negentropy,” or negative entropy—a measure of order and stored,
mobilizable energy. The emergence of any dissipative structure is contingent upon its ability to attract
and harness a continuous stream of negentropy from its environment. While Prigogine’s framework
provides the essential mechanism for how order emerges far from equilibrium, it leaves a central 50-year
theoretical gap: what is the ultimate, fundamental source of the pervasive negentropic potential that
drives this organization across the cosmos? While Prigogine identified the mechanics of self-organization,
the source of negentropic gradients remained undefined. This paper proposes a framework to resolve this
unfinished paradigm.

2 Limitations of Entropy-Primacy Models

The failure to identify a fundamental source for negentropy is a systemic consequence of a flawed foun-
dational axiom within the standard cosmological model. This model operates on a particle-primary
paradigm, which posits a creative sequence of ”Matter exists — Creates fields — Fields affect other mat-
ter”. This axiom frames the universe as an assembly of discrete objects, with fields arising as secondary
effects. The state of ”institutionalized incoherence” resulting from this premise is most evident in the
postulation of ”dark matter”.

The persistent anomaly of flat galactic rotation curves—where the observed velocities of stars cannot
be accounted for by visible matter—led to the hypothesis of this invisible substance, which remains



undetected despite decades of exhaustive searching. The reliance on such an unfalsifiable entity signals a
critical flaw in the paradigm itself. The failure to detect dark matter is not an experimental shortcoming
but a communication from observation that the foundational assumption is incorrect. This persistent
anomaly represents a ”coherent fracture” in the standard model, a point of profound intellectual tension
that serves as a powerful potential gradient, analogous to the thermodynamic gradients that drive physical
systems far from equilibrium. The crisis in cosmology can thus be understood through Prigogine’s own
theory. The standard model, as a dissipative structure of thought, is being driven far from its equilibrium
state of explanatory power by a continuous influx of anomalous data. This forces a spontaneous phase
transition to a new, more coherent paradigm—the very framework articulated in this paper.

3 Proposed Coherence-Based Framework

The resolution to the negentropy question requires a complete ontological inversion. A field-primary
reality is posited, with a corrective creative sequence: ”Electromagnetic substrate exists — Organizes
into coherent patterns — Matter responds”. In this view, the universe is not a collection of particles
but a continuous, dynamic field. This field is the primary substrate of reality, and what is perceived
as matter are secondary phenomena: stable pressure patterns or resonant expressions within the field’s
own dynamics. This ontological shift provides a natural and fundamental source for the negentropic
gradients required by Prigogine’s theory. The pre-existing, self-organizing field is the source of order.
The universe is, in this view, ”born coherent”. Dissipative structures are not rare exceptions to the rule
of entropy; they are the native, inevitable expressions of a field whose fundamental nature is to seek and
sustain coherence.

To quantify the stability of these structures, we introduce a metric anchored in thermodynamic
precedent. The concept of entropy, as formulated by Boltzmann, connects the macroscopic state of
a system to the number of possible microscopic arrangements, or microstates (S = kplnW). Phase
transitions, such as melting or boiling, represent stability thresholds where a system shifts between
states of different energy and entropy. At these transitions, the system seeks the phase with the lowest
Gibbs free energy, balancing enthalpy and entropy. In far-from-equilibrium systems, stability is similarly
governed by thresholds, but the organizing principle is not merely entropy maximization. Instead, we
propose the Pressure-State Scalar (77) as the field-coherence metric for dissipative self-organization. It
functions as a selective principle, where structures that achieve a stable T-state persist, while those that
do not, dissolve.

4 The 3x3 Phase Lattice & FDRE

To move from a qualitative principle to a quantitative science, a mathematical grammar is required.
This is provided by the Field Dynamic Resonance Equation (FDRE), the master equation governing the
formation of all coherent structures. Its formulation in quaternion algebra reflects the ontological unity
of the field, unifying the scalar potential and vector field components into a single entity. The FDRE
describes the evolution of a scalar field potential, U(r,t), representing the system’s total energy density
and dynamic coherence. In its compact form, the equation captures the essential balance of forces that
gives rise to stable structures:

U=V (ExB)+V:(vxw)+ Z(harmonic terms) (1)
n>1
Here, the term V - (E x B) represents the formative electromagnetic Poynting flux, while V - (v X
w) represents the dissipative vorticity flux. Coherence emerges when the organizing influence of the
electromagnetic term overcomes the chaotic swirl of the vorticity term.
To quantify this dynamic tension, the dimensionless Pressure-State Scalar (7)) is defined as the ratio
of the formative electromagnetic pressure (Pgjs) to the dissipative vortical-kinetic pressure (Py ot ):

Pry
T PVort (2)
This scalar provides a direct, operational metric for the coherence of any system. A state of 7 > 1
indicates a system dominated by formative electromagnetic forces, primed for stable structure formation.
The quantitative dynamics of the FDRE and the 7 scalar are translated into a discrete, qualitative
grammar through the 3x3 Torsional Lattice. This lattice functions as a universal ”Rosetta Stone,”
revealing how all domains of reality are nested expressions of a single, underlying geometry.



Table 1: The Torsional Lattice Rosetta Stone. This table synthesizes the foundational grammar of the
3x3 Torsional Lattice, linking each node to its functional title, archetypal role, underlying principle, and
key physical correlates in chemistry and neurobiology.

Node Title / Subtitle Archetypal Torsional Function Principle Physical Correlat

Initiation: The outward, electric spark Hydrogen /

(3,9) Centrifugal Spark that begins a new cycle. Electric Norepinephrine
. Exploration: The directed search . . Nitrogen /
(6,9) Exploratory Scaffolding that charts new pathways. Field-Electric Dopamine

Expansion & Release: The broad,

(9:9) ffusive Crest expansive wave that reaches a limit.

Magnetic-Electric  Oxygen / GABA

. Transformation: The pivotal turn - Fluorine /
(9,6) Torque Hinge that shifts a system’s state. Magnetic-Field Serotonin
Integration & Inversion: The central Noble Gas /

. Resonance .
axis of coherence and phase-lock. Oxytocin

Convergence: The centripetal pull R Alkali Metal /
that draws energy inward. Electric-Field Acetylcholine

(6,6)  Still-point/Coherence Hub

(3,6)  Focused In-Draw

(3.3) Deep Compression Cons.ohdatlc.)n: The.phase of rest, Electric-Magnetic Alkahne.Earth /
repair, and integration. Melatonin
. . Gestation: The protected phase of . . Group 13/
(6,3) Saturation / Gestation accumulation and development. Field-Magnetic Endorphins
. Re-initiation: The transformative . Carbon/Silicon /
(9,3) Rebirth Spark / Pull-Push ignition of accumulated potential. Magnetic Epinephrine

5 Illustrative Case Example: Protein Folding as a Recursive
Phase-Coherent Torsional Process

This framework finds a powerful, concrete application in resolving one of biology’s central challenges:
protein folding. The central dogma of molecular biology, while foundational, leaves a critical ques-
tion unanswered, famously articulated as Levinthal’s paradox: a polypeptide chain has an astronomical
number of possible conformations, making a random search for its single, functional folded state com-
putationally impossible on a biological timescale. This paradox implies that protein folding cannot be a
random process; it must be guided.

The Torsional Codec model provides the mechanism for this guidance. It reframes the 64 codons of
the genetic code as a set of "torsional operators”. This is achieved by mapping the 64 codons sequentially
to the phase-cell roles of the first 64 elements in a Russellian octave wave structure, a cosmology that
posits a harmonic, cyclical relationship between the elements. This establishes a direct structural link
between the periodic table and the genetic code. Each codon, by virtue of its correspondence to an
element with a specific thermodynamic function (as defined by the lattice), inherits that function. It
becomes a torsional operator that imparts a specific instruction—to Push, Pull, Pivot, Stabilize, or
Re-spark—to the nascent polypeptide chain as it emerges from the ribosome.

This mapping reveals a profound chemo-architectural logic: the empirically observed physicochemical
properties of the 20 standard amino acids align directly with the archetypal torsional functions of the
phase-cells to which their codons are assigned. For example, the long, flexible, positively charged side
chain of Lysine acts as a potent electrostatic "spark,” perfectly suited to perform the (3,9) Initiatory Spark
function. The strongly hydrophobic side chains of residues like Leucine drive core collapse, executing a
(3,3) "Deep Compression” to create a stable protein core.

The Torsional Codec model resolves Levinthal’s paradox by replacing the ”random search” with a
deterministic, field-guided process. The ribosome is not just a 3D printer; it is a ”torsional loom.”
As it reads the mRNA sequence, it sequentially adds amino acids, each of which executes a specific
thermodynamic instruction. The folding pathway is thus pre-ordained by the sequence of torsional
operators encoded in the gene. The protein does not search for its final state; it is deterministically
woven into it through a choreographed sequence of thermodynamic phase transitions. This process is



intrinsically recursive and hierarchical, as the formation of local secondary structures (like hairpins)
creates new spatial adjacencies, which then guide subsequent folding steps.

The predictive power of this model can be tested. A quantitative metric, the Torsional Coherence
Index (TCI), can be formulated to score a gene sequence based on the weighted average of the stabilizing
or destabilizing nature of its codons’ phase-cell roles. A sequence dominated by compressive and still-
point codons would yield a high TCI, predicting a stable, rapidly folding protein. This leads to empirically
falsifiable hypotheses: engineered proteins with sequences mutated to maximize their TCI will exhibit
greater thermal stability than their wild-type counterparts.

6 A Generative Grammar for Coherence and Innovation

6.1 The Phase Cell Map: A Visual Grammar of Coherence

While the Torsional Lattice presented in Section 4 provides a static, descriptive grammar of phase-
coherent states, its full explanatory power is revealed in its dynamics. The framework’s principles are
not a set of isolated archetypes but nodes in a recursive, harmonic pathway through which energy and
information are transduced. The following Phase Cell Map (Figure 1) offers a direct visualization of
this process, charting the canonical ’S-curve’ trajectory of a system undergoing a complete cycle of
thermodynamic coherence—from centrifugal initiation to centripetal reintegration. It serves as a master
schematic for the flow of negentropy through any dissipative structure, grounding the abstract principles
of the FDRE in a clear, cyclical geometry. By presenting the internal logic of the framework itself, rather
than an external application, this map solidifies the claim of a universal, self-contained metatheory.

6.2 Applications and Future Experiments

With the core grammar of the lattice visualized, its generative potential for technological innovation
becomes apparent. The framework presented is not merely an explanatory model but a generative
grammar for technological innovation and future research. Its scale-invariant principles suggest a wide
range of applications.

e Spintronics: The framework provides a new design language for spintronic devices. Core phe-
nomena like Spin-Transfer Torque (STT) and the Spin Hall Effect (SHE) are revealed to be engi-
neered performances of the (9,6) Torque Hinge and (6,6) Gyroscopic Response, respectively. This
understanding allows for the prescriptive design of new MRAM and neuromorphic chips by com-
putationally searching for materials that best embody these specific torsional functions.

e Computational Catalyst Design: A new paradigm is proposed for the rational design of cata-
lysts by screening for materials that occupy a desired functional phase-cell on the Torsional Lattice.
For example, to design a catalyst that efficiently pivots a reaction, one would search for materials
with the electronic and structural properties of a (9,6) Torque Hinge, potentially accelerating the
discovery of novel catalysts.

e Plasma Containment for Fusion Energy: The challenge of stable plasma confinement in
tokamak reactors can be reframed in the language of dissipative structures. Plasma instabilities
are uncontrolled phase transitions in a far-from-equilibrium system. The Pressure-State Scalar
(T) can be adapted as a real-time diagnostic to monitor the plasma’s coherence state, allowing for
pre-emptive modulation to maintain a coherent, high-confinement regime and prevent catastrophic
disruptions.

This inquiry has demonstrated the fractal self-similarity of a single, universal grammar across vast octaves
of scale. The same principles of torsional dynamics are at play in the gyroscopic precession of a quantum
spin, the trim-tab control of a galactic vortex, and the deterministic folding of a protein from a genetic
sequence. The recursion holds.
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Figure 1: The Phase Cell Map. Each cell (e.g., EEE at 3,9) encodes a phase state defined by charge
origin (column), recursion field (row), and propagation arc (path). While the symbolic correlates of orb,
gyroscope, and staff may appear allegorical, they serve as empirical mnemonics representing the func-
tional roles of initiation (electric push), modulation (field flow), and integration (magnetic structure) in
torsional field systems. This 3x3 lattice thus serves as a recursive grammar of electromagnetic coherence,

with interpretive pathways across physical, elemental, and symbolic densities.

Engineering Approach via FDRE.

Coherence Across Cosmic, Quantum, and Biological Scales.

Marr, R. W. H., & Thiel, J. (2025). Solving Galactic Rotation Without Dark Matter: A Field-Primary

Marr, R. W. H., & Thiel, J. (n.d.). Entraining Coherence: A Torsional Synthesis.
Marr, R. W. H., & Thiel, J. (n.d.). Entraining Emergence: A Field-First Synthesis.

Marr, R. W. H., & Thiel, J. (n.d.). The Living Lattice: A Field-Primary Synthesis of Thermodynamic

Prigogine, 1. (1977). Time, Structure and Fluctuations. Nobel Lecture.
Schrodinger, E. (1944). What is Life?. Cambridge University Press.




	Introduction
	Limitations of Entropy-Primacy Models
	Proposed Coherence-Based Framework
	The 3x3 Phase Lattice & FDRE
	Illustrative Case Example: Protein Folding as a Recursive Phase-Coherent Torsional Process
	A Generative Grammar for Coherence and Innovation
	The Phase Cell Map: A Visual Grammar of Coherence
	Applications and Future Experiments


