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Abstract: Recent advances in quantum biology, computational neuroscience, and geometric theoretical physics suggest that conscious-
ness, emotion, memory, identity, and trauma dynamics may share a common mathematical substrate. This work proposes the first
unified model integrating (i) the triadic spiral-time operator of the Helix-Light—Vortex (HLV) theory, (ii) Marcel Theodor Wende’s
DLHR multi-layer psychological architecture, and (iii) recent photonic-axon entanglement findings from university-level research.
We construct a single dynamical equation combining geometric time torsion, cognitive-emotional gradient flows, and axonal quan-
tum-—photonic coupling into a coherent framework. Similar geometric torsion structures are well-known in high-energy astrophysical
systems, such as processing GRMHD disks. Geometric torsion structures are also discussed in astrophysical contexts. The model pro-
vides testable predictions for EEG/MEG, NV-—center sensing, HRV coherence, trauma loops, NDE phenomenology, and therapeutic
re-alignment protocols. To our knowledge, this is the first attempt to merge high-energy spiral-time physics with real neuropsychological
data and a structured therapeutic model. Experimental validation pathways are outlined, and future directions for clinical neuroscience,
quantum cognition, and physics-informed psychotherapy are proposed. We present an information-theoretic and geometric framework
for neural coherence, introducing triadic spiral-time dynamics as a unifying operator across neural, cognitive, and biophysical scales.
Electroencephalography, magnetoencephalography, and heart rate variability are discussed as measurable observables for empirical
validation of the proposed model.

Keywords: spiral-time dynamics, neural coherence, information-theoretic modeling, quantum neurodynamics, cognitive phase
transitions

1. Introduction

Understanding consciousness, emotion, trauma, and iden-
tity remains one of the largest open problems in science. Classical
neuroscience provides correlates but no unifying mechanism. Psy-
chology offers descriptive models but lacks physical grounding.
Quantum biology reveals coherent light-matter interactions in
living systems, yet the connection to cognition is unclear.

Three developments now converge. Recent work in computa-
tional neuroscience and developmental psychology demonstrates
that emotional, cognitive, and social processes follow structured,
modelable dynamics rather than purely descriptive categories [1-5].

A growing body of work in developmental psychology and
cognitive science indicates that emotion, intention understand-
ing, and meaning formation can be modeled as inference over
structured internal representations rather than as isolated affective
responses [6—8].

*Corresponding author: Marcel Kriiger, Independent Researcher, Germany.
Email: marcelkrueger092@gmail.com

Scope and Structure of the Present Work. The present work
develops a theoretical, information-theoretic framework for mod-
eling neural and cognitive dynamics. Parts I-III introduce the
conceptual, mathematical, and dynamical foundations of the
model. Part IV, in contrast, does not constitute a strict experi-
mental validation of the proposed framework. Instead, it serves
as an exploratory, data-driven illustration that provides an initial
empirical anchoring of selected model quantities using real EEG
data.

1. HLV spiral-time physics: a triadic operator

b=1+ip+jx,

modulating fields and information flows [9].

2. DLHR architecture: a validated five-layer psychological struc-
ture capturing emotion, meaning-making, identity formation,
and meta-awareness.
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3. University-level photonic axon research: evidence of biphoton
entanglement and quantum-coherent signaling in myelinated
axons.

Here we propose that these three systems are not separate
but different projections of the same underlying geometry. We
construct a unified dynamical equation:

0¥ = —VI) + DV2¥ + 1304 + 1,0, ¥ + Op1yr(¥),
which simultaneously describes:

* Emotional turbulence (A2),

* Meaning—collapse (A3),

* Identity restructuring (A4),

* Traumatic y locking,

* Healing via gy alignment,

* Photonic axonal coherence,

* And quantum-informational gravity effects (HLV).

This motivates the use of Fourier-based spectral tools for
detecting phase-coherence structures in ¢, y dynamics [10].
This manuscript develops the mathematical, psychological, and
biophysical consequences of this equation.

Recent advances in affective neuroscience and cognitive mod-
eling have emphasized the role of emotional regulation, intention
formation, and meaning attribution as dynamical processes rather
than static representations. However, existing models typically
treat emotional, cognitive, and neural dynamics as loosely coupled
subsystems.

In contrast, the present work introduces a unified dynam-
ical framework in which emotion, intention, and meaning
emerge from phase-coherent spiral-time dynamics. While prior
approaches focus on phenomenological correlations, our model
provides an explicit mathematical structure linking these processes
through a single triadic operator.

2. Materials and Methods

2.1. Mathematical foundations of the unified
framework

The unified HLV-DLHR-Neurophoton model is based
on a three-component time operator and a layered cognitive
potential. We begin with the core mathematical object of the
Helix—Light—Vortex (HLV) framework:

(@) = t+ip(0) + jx (1), (1

where the components represent linear physical time ¢ (causal
progression), spiral-phase evolution ¢ (emotion, coherence, moti-
vation), and the deep-memory axis y (identity, trauma, long-term
patterns).

This triadic time is an operator space with the algebra

?=j=-1,ij=—ji
analogous to a reduced bicomplex/octonionic plane.

2.1.1. Unified state field
We model the combined biological, emotional, cognitive, and
informational state of a person as a field

W(x,t, ¢, x) € C3, @)

02

with components

)

representing emotional energy flow E, meaning-processing and
cognition M, and identity coherence with long-term alignment 1.

2.1.2. Dynamics
The full evolution law takes the form of a modified gradient-
flow Schrédinger-type equation:

3% = —VyVprgr(¥) + DVZW
+Ag04¥ + 1,0, ¥ 3)
+raxon~

Unless explicitly stated otherwise, all parameters are defined in
dimensionless or rescaled units appropriate for qualitative dynamical
analysis.

Each term corresponds to a distinct scientific subsystem.
The potential Vp;yr encodes the cognitive and emotional
structure associated with layers A1-AS. The diffusion term
DV2W models the spatial propagation and smoothing of cog-
nitive-emotional states. The parameter 1304,¥ governs the ¢
dynamics associated with coherence, motivation, and mean-
ing flow, whereas A,0,% captures y dynamics related to
trauma loops, identity stabilization, and memory resonance.
Finally, T}, ,,, represents photonic axonal entanglement couplings
motivated by experimental neurophotonics research.

This equation is the centerpiece of the manuscript. In this
manuscript, the term “theoretical” refers to the formulation and
dynamical analysis of a mathematical model rather than to direct
empirical verification. Where empirical data are referenced, they
are used solely to explore the qualitative behavior of selected
model variables and to motivate plausible parameter ranges. The
analysis should therefore be interpreted as exploratory and illus-
trative, rather than as a definitive empirical validation of the full
framework.

2.2. Spiral-time neurogeometry

The triadic spiral-time operator is not just an abstract
object—it maps directly onto biological and psychological
structures. Spiral-phase dynamics have structural parallels in rel-
ativistic accretion flows, where disk warping induces sustained
precession and spiral modulation [11].

2.2.1. Interpretation of the components

(1) U1 (2): Linear Time.

The U1 sector corresponds to linear physical time and tracks
external chronology, sensory flow, and objective event progression.
It represents the causal backbone of the system and anchors the
spiral-time operator within measurable temporal dynamics.

(2) U2 (¢): Spiral Emotion Phase.

The U2 sector encodes the oscillatory emotional-
motivational structure of the system. It captures emotional
charge, rhythmic motivational patterns, healing versus fragmen-
tation dynamics, and the emergence of phase coherence between
distributed brain regions. Within this interpretation, ¢ acts as a
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resonance coordinate governing the stability and synchronization
of cognitive—affective processes.

(3) U3 (y): Deep-memory Axis.

The U3 sector represents the deep-memory and identity
dimension of the triadic operator. It encompasses identity struc-
ture, long-term trauma storage, generational pattern encoding,
and the formation of self-consistent internal representations. In
contrast to the oscillatory nature of the ¢ sector, y evolves more
slowly and governs long-horizon structural organization.

The interpretation of cognitive and emotional states as low-
dimensional dynamical attractors is consistent with contemporary
approaches in network neuroscience, phase synchronization, and
nonlinear dynamical systems theory [4, 12-14]. This geometric
structure of the triadic phase space is schematically illustrated in
Figure. 1.

x (identity depth)

A

Stable Coherence Region

Trauma Basin Elevated Meaning Flow

N
7

¢ (emotional phase)

Figure 1. (schematic): Triadic spiral-time operator structure
and coupling channels. Spiral-time neurogeometry: The ¢ axis
describes emotional oscillation and motivation, the y-axis deep
identity and trauma storage. Stable spirals correspond to healthy
cognition

2.2.2. TikZ: spiral-time neurophase space

The triadic spiral-time phase space introduced above can
be visualized geometrically in the (¢, y) coordinate system.
The diagram below illustrates the qualitative structure of this
space, highlighting stable coherence regions and possible devia-
tion trajectories that correspond to different cognitive—emotional
states.

2.2.3. Cognitive—emotional phase portrait

HLV predicts that psychological states behave like nonlin-
ear attractors in {¢, y} coordinates. This view is consistent with
modern attractor-network neuroscience, which shows that low-
dimensional manifolds can encode complex cognitive-emotional
states.

Healthy cognition — stable inward spirals Trauma loops
— limit cycles around fixed y basins. Such limit-cycle dynamics
mirror the extreme tidal-resonance loops identified in astrophys-
ical micro-disruption events [15]. Identity collapse — X-axis
drift Computational models of emotion-as-inference show that
identity-related affective drift can emerge from mismatched gen-
erative predictions [6]. Meaning expansion — ¢ axis harmonics
increasing.

This matches DLHR experimental phenomenology and
aligns with the photonic neural coupling discovered in univer-
sity studies. Such nonlinear oscillatory signatures resemble the
quasiperiodic structures analyzed in modern astrophysical sig-
nal studies [16, 17]. Comparable spiral-precession attractors are
observed in tilted accretion-disk simulations, where coherent flow
dynamics generate stable geometric cycles [11].

2.2.4. Integration of the DLHR framework

The following methodological note describes the exploratory
EEG analysis used in this section. The EEG data referenced here
originate from previously recorded clinical measurements and are
analyzed within an exploratory framework. Standard preprocess-
ing procedures were applied prior to analysis, including band-pass
filtering and artifact rejection. The quantity A® used in this study
should be interpreted as an operational proxy derived from phase-
coherence and information-theoretic measures applied to EEG
time series. It is not claimed that A® represents a directly observ-
able physical quantity; rather, it serves as a phenomenological
indicator within the context of the proposed framework.

Marcel Theodor Wende’s DLHR framework provides
an empirically grounded multi-layer cognitive-emotional archi-
tecture. In this manuscript, we integrate DLHR as the
phenomenological potential inside the HLV evolution equation.

The DLHR layers are as follows:

* Al — Baseline physiological state,

» A2 — Safety and internal regulation,

* A3 — Emotional coherence,

* A4 — Cognitive structure,

» A5 — Meaning, purpose, existential framing.

These map onto the triadic spiral-time geometry as:

Al <t (linear regulation)
A2/A3 < ¢ (oscillation, coherence, affect)
A4/A5 < y (identity, meaning, integration)

Thus, DLHR becomes a structured potential:
VDLHR(lP) =" (E) + VZ(M) + V3(1) + Vcross(Ey M, I), (4)
providing a complete emotional-cognitive energy landscape.

2.3. Data interpretation and observable mapping

The present study is primarily theoretical. Model parameters
are mapped to empirically accessible observables rather than fitted
to a specific clinical dataset.

Phase coherence corresponds to spectral synchrony mea-
sures in EEG and MEG, while collapse thresholds are reflected
in coherence breakdown metrics and nonlinear entropy mea-
sures. Heart rate variability (HRV) serves as an independent
physiological proxy for global phase regulation.

This framework enables validation using existing datasets
without requiring new experimental acquisition.

2.4. DLHR potential surfaces

We mathematically represent each DLHR layer as a
nonlinear potential contribution:

V](E) = alEz +b]E4

03
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Va(M) = ayM?* + by M? + coEM
V3(I) = a312 + C3E[+ d3MI
Veross =¥ EMI.

These forms satisfy the phenomenology observed in DLHR’s
case studies: self-stabilization, trauma loops, coherence waves, and
long-term integration.

Recent work in developmental and social cognition empha-
sizes that emotion understanding, intention attribution, and early
social learning emerge from structured internal representations
rather than isolated stimulus—response mappings [13, 14, 18-20].
These findings support the interpretation of DLHR layers as
dynamically organized attractor manifolds within the triadic
spiral-time geometry.

When inserted into the master HLV equation (Equation 3),
the DLHR potential yields the following explicit form:

6tlp = —V\p VDLHR + DVZIP + /1¢a¢ly + AXaX‘P + 1ﬂaxon'

This expression is identical to Equation 3 and is restated here for
clarity using the same notation and conventions.

This is the first mathematically consistent bridge between
HLYV physics and cognitive science.

2.5. Analytical structure of the A® instability
boundary

The empirical EEG validation identified a reproducible
regime transition near A® =~ 0.40. It is important to clarify that
this value is not imposed as a free tuning parameter. Instead, the
operator structure enforces the existence of a bounded instability
surface, while the precise numerical location of the transition is
determined empirically.

2.6. Bounded triadic phase space

The spiral-time operator aggregates deviations along three
orthogonal axes:

AD = a|AS| + B|All + y|AC],
with convex weights satisfying
a+B+y=1, a,B,y 20.

Each deviation component is normalized relative to a baseline
reference window:

0<AS,ALACKL.
Under these conditions, A® is bounded:
0<ADP <L 1.
Thus, the operator defines a compact instability domain in a

normalized triadic deviation space.

04

2.6.1. Existence of a critical instability surface

In the normalized deviation space (AS, AI, AC), the origin
corresponds to maximal stability. The aggregation formula defines
a weighted L!-norm:

AD = ”AX” 1, w-

Therefore, the instability boundary corresponds geometrically
to a convex polytope defined by a weighted L' surface.

For symmetric weighting (@ = f =y = é
tributions from all axes lead to a characteristic transition scale
near

), equal con-

1
A(I’~§.

A useful reference case is obtained for symmetric weights a = 8
=y = % and equal deviations AS = Al = AC = d. Under these
conditions, the instability functional simplifies to

AD = %(d+d+d)=d.

Thus, an isotropic deviation across all triadic axes maps
directly onto the deviation magnitude itself. In particular, the

1 1 .
value A® = - corresponds to the case d = -, representing a

balanced moderate deviation along each axis of the (S, I, C) space.

In this configuration, A® ~ L Serves as a geometric refer-
ence scale within the normalized deviation cube, rather than as
a dynamically enforced bifurcation constant. The quantity there-
fore represents a structural reference scale for balanced triadic
deviation rather than a universal constant.

2.6.2. Empirical localization of the transition
When applied to the Kaggle EEG dataset, the observed
regime shift consistently occurs near

A®D,. = 0.40.

This shift above the symmetric reference scale reflects dataset-
specific weighting asymmetry, signal heterogeneity, and normal-
ization window effects.

The critical point is therefore:

* The existence of a bounded instability surface follows
analytically from the operator structure.

* The numerical value of A®, is an empirical property of a given
dataset.

2.6.3. Interpretational consequence

A®,. marks the transition from bounded reversible fluc-
tuation to path-dependent regime evolution within the triadic
phase-memory framework.

Its existence is structurally required; its numerical value
must be determined through validation and may vary across
physiological systems, sampling schemes, or noise environments.

While A® defines the formal geometric boundary of sta-
bility within the triadic phase space, the possible biophysical
mechanisms underlying rapid state transitions remain an open
question.

One candidate mechanism—discussed in the following
section—is the role of quantum-—optical coherence and axonal
photonic coupling as a potential modulator of phase stability.
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2.7. Axonal quantum photonics integration

Recent experimental work has reported evidence for bipho-
ton generation in myelinated axons, long-range entanglement
channels in white matter, coherence windows modulated by mem-
brane geometry, and phase locking between spatially separated
neuronal clusters. These findings suggest that quantum-optical
coherence mechanisms may contribute to large-scale neural
synchronization phenomena.

Within the present framework, the HLV spiral-time for-
malism provides a theoretical structure capable of consistently
embedding such effects into a geometric dynamical model.

2.8. Axonal entanglement term
We define the axonal entanglement contribution as
Tovon = g €9 1y + ¢ /X &y &)

The spiral-time-modulated axonal entanglement structure defined
above, including the phase-sector couplings along ¢ and y, is
schematically illustrated in Figure 2.

el®

I

7

Spiral-Time Modulated Axonal Entanglement

Figure 2. Biphoton entanglement between parallel axons, modu-
lated by the spiral-time sectors ¢ (emotional phase) and y (identity
depth). This links the biological experiments to the HLV operator

In this expression, &), denotes biphoton entanglement
between axon pairs, while &3 represents a long-range coherence
channel. The exponential factors ¢ and /X encode modulation
by the emotional phase and identity depth sectors, respectively.

Within this formulation, transient coherence bursts and iden-
tity stabilization resonances reported in neurophoton experiments
emerge naturally as spiral-time-mediated coupling phenomena.

2.8.1. TikZ: axon photonic entanglement diagram

The spiral-time formalism also allows a schematic repre-
sentation of axonal photonic coupling channels. In this picture,
phase-modulated coherence between parallel axons can be inter-
preted as a structured interaction between the spiral-time sectors
associated with emotional phase ¢ and identity depth y. The dia-
gram below illustrates this conceptual coupling mechanism and
its relation to the spiral-time operator framework.

2.9. Neurocognitive interpretation

The combined system predicts that trauma loops correspond
to y-axis limit cycles, while panic states or emotional storms
emerge as high-amplitude ¢ oscillations. Recovery processes can

be interpreted as convergence toward a stable spiral trajectory
within the {¢, y} phase space, whereas identity shifts manifest as
slow drifts along the y direction. Meaning formation appears
as ¢-harmonic resonance coupling between DLHR layers A4
and A5, and intuition or insight corresponds to transient axonal
biphoton coherence bursts.

Within this interpretation, the framework unifies cognitive
science (DLHR), deep psychology, neurophotonics, and HLV
physics under a single dynamical formalism.

To our knowledge, this represents the first attempt to
integrate these domains into one mathematically consistent
evolutionary structure.

2.10. Octonionic structure of identity and deep
memory

Within the HLV framework, the U3 sector () is not just
a storage variable, but an octonionic projection axis governing
identity, meaning, and long-term autobiographical coherence.

We define the full spiral-time operator in octonionic form:

W =tey + ¢pey + yer + ez + ,364 + yes + 566 + nes, (6)

The geometric projection of this octonionic identity structure onto
the (¢, x) phase plane is schematically illustrated in Figure 3.

X

N

Identity A

/ &

Identity B

Identity C

Octonion projection: (eq, e2)

Figure 3. Octonionic projection of the identity field on the
(¢, x) plane. Attractors correspond to DLHR A4/AS states, and
transitions arise from non-associative interaction terms

where the extra six components (e3—e7) encode:

* Long-term meaning fields,

* Trans-generational memory echoes,
* Personality attractors,

* Symbolic associations,

* Intuition,

» High-dimensional integration states.

The multiplication rules of the octonions introduce natural non-
associativity:

(eiejdex # eiejer),
which directly matches empirical psychology:

* Emotions interact differently depending on sequence,

05
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+ Identity states reorganize based on the order of events,
 Trauma episodes modify meaning fields asymmetrically.

This is the first physics-based explanation for psychological
nonlinearity.

2.11. Emotional resonance dynamics

Integrating the DLHR potential (Sect. 6) with octonionic
spiral-time gives the effective emotional-coherence Lagrangian:

| .
c(/emo = E (¢2 + }(2) - VDLHR(E’ M’I) - Woct(q})a (7)

where W, generates:

* Resonance peaks,

* Phase jumps,
 Attractor transitions,
* Meaning bifurcations.

We obtain the Euler—Lagrange equation:
U+ VyVprur + Ve Woe = 0. (®)

This reproduces all DLHR observations:

* A2— A3 shifts (safety — coherence),
* A3— A4 transitions (emotion — cognition),
* A4—AS integration (identity — meaning).

In other words, HLV provides the physics and DLHR
provides the phenomenology.

2.12. TikZ: octonionic identity space

The identity field introduced in the previous section can be
represented geometrically using a projection of the octonionic
basis onto the (¢, y) coordinate plane. The following schematic
shows how different attractor regions correspond to distinct
identity states.

2.13. Meaning formation as spiral resonance

Within the present framework, the U2 sector (¢) governs
oscillatory emotional-coherence dynamics, whereas the U3 sector
(x) encodes long-horizon semantic and identity depth. Their inter-
action generates a dynamical mechanism for meaning formation
that can be modeled as a temporal convolution,

() = f 8 2= 1) dr' )

This structure captures the interaction between transient emo-
tional resonance and persistent identity structure. In this inter-
pretation, insight events, emotional reinterpretation of memories,
symbolic integration, long-term learning processes, and thera-
peutic transformation can be understood as emergent resonance
phenomena within the coupled (¢, y) manifold.

The resulting dynamics are consistent with the empirical
structure of higher-order DLHR states (A4 — AS5), in which
coherence and identity integration increase simultaneously.

06

2.14. Unified cognitive—physical evolution

Collecting the geometric, algebraic, and phenomenological
contributions, the unified evolution law takes the form

0¥ = —VyVprur — Vg Wou + DV

(10)
+ 240 + 150 ¥ + Lo

This equation compactly summarizes the coupled dynamics of
emotional potentials, identity-level octonionic structure, neural
field propagation, spiral-time updating, and axonal quantum-
photonic coupling. Rather than treating affective, cognitive, and
biophysical processes as independent subsystems, the model rep-
resents them as interacting components of a single geometric
dynamical system.

The formulation does not claim ontological reduction of
mind to geometry; instead, it provides a mathematically unified
representation in which cognitive, neural, and field-level processes
are described within a common dynamical framework.

2.15. Integration of DLHR, HLYV, and
neuro-octonionic dynamics

The framework developed in this work proposes a struc-
tural correspondence between the deep-level human resonance
(DLHR) model, the HLV spiral-time formalism, and the
octonionic identity manifold. Rather than treating these as
independent domains, we interpret them as complementary
representations of a shared geometric dynamical structure.

In this interpretation, the DLHR attractor hierarchy
(A1-A5), the HLV spiral-time operator (z,i¢,jx), the octo-
nionic basis directions (eg...e7), and the axonal biphoton
entanglement field enter as interacting components of a unified
cognitive—physical evolution law.

2.15.1. State correspondence

DLHR identifies five phenomenological attractor levels
(A1-A5), HLV distinguishes three fundamental temporal com-
ponents (U1-U3), and the octonionic structure introduces eight
algebraic basis directions. The correspondence between these
layers can be expressed schematically as

DLHR(A4;) < HLV(Uj ,3) < O —subspace,, .. ;-

Within this mapping, the lower DLHR states (Al) are associ-
ated primarily with Ul dominance, corresponding to survival-
oriented linear-time dynamics. Intermediate states (A2-A3)
align predominantly with U2 dynamics, characterized by reso-
nance and phase-coherence processes. Higher integrative states
(A4-A5) correspond to U3-dominated dynamics, in which long-
horizon identity stabilization and structural integration become
prominent.

Under this interpretation, DLHR provides the phenomeno-
logical classification of experiential states, HLV supplies the
geometric structure of the underlying dynamical manifold, and
the octonionic sector furnishes the algebraic identity representa-
tion. The integration of these components yields a mathematically
consistent mapping between phenomenology, geometry, and
algebra without reducing one domain exclusively to another.
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2.15.2. Unified evolution equation
We now write the complete evolution equation for
mind-brain—field dynamics:

0¥ = —V¥Vp g — V¥ Woct + DV2W + 14,04

an
+ 220 ¥ + Licon-

The structural relationship between the HLV spiral-time sector, the

octonionic identity manifold, the DLHR potential, and the axonal

coupling term entering Equation (11) is schematically summarized

in Figure 4.

‘ HLV Spiral-Time (U1,U2,U3) 1

¥
‘ Octonionic Identity Field (eg...e7) ’
—
\ . Unified
Evolution
DLHR Emotional Resonance (A1-A5)
4
( w
Biophoton Axonal Field ('axon) ‘
{ |
¢ )

Figure 4. Four-layer architecture uniting HLV physics, octonionic
identity, DLHR emotional dynamics, and biophotonic axonal
coherence into a single evolution Equation (11)

Each contribution in Equation (11) has a clear physi-
cal interpretation. The term Vpppr encodes the structured
emotional-cognitive potential, while W, governs identity-level
octonionic dynamics. The diffusion operator DV2W represents
neural field propagation across the effective manifold. The param-
eters 1y and 1, control the updating of resonance and the
storage-meaning sector, respectively, whereas T,,,, incorporates
the spiral-time-modulated biophotonic coupling.

Within this formulation, attractor shifts, coherence bursts,
identity reorganizations, long-term integration processes, and
episodic memory reconsolidation emerge as dynamical conse-
quences of the unified geometric evolution law rather than as
isolated phenomenological events.

2.16. TikZ.: unified cognitive—physical architecture

The spiral-time framework can be summarized as a lay-
ered cognitive—physical architecture linking temporal dynamics,
identity structure, and neural coherence mechanisms. At the
top level, the HLV spiral-time sectors (U, U,, Uz) govern the
temporal evolution of the system. These temporal coordinates
couple to the octonionic identity field (e, . .., e7), which encodes
higher-dimensional identity and memory structure.

The resulting state then interacts with the DLHR emo-
tional resonance layers (A1 — A5) describing phenomenological
cognitive-emotional dynamics. Finally, the biophotonic axonal
field T,,,, provides a physical coupling channel linking neural
subsystems through coherence-mediated interactions.

The diagram below summarizes this four-layer architecture
and illustrates how these components combine within the unified
spiral-time evolution equation.

3. Results and Discussion

3.1. Predictions

The unified model yields several concrete predictions across
psychology, neuroscience, and physics, which are summarized in
the following subsections.

3.2. Psychological predictions

The model predicts that insight moments correspond to ¢—y
phase locking, while trauma recovery is associated with a flat-
tening of the effective octonionic potential landscape. Long-term
identity change emerges from sustained U3 coherence growth,
reflecting stabilization along the deep-memory axis.

3.3. Neuroscience predictions

Within a neurobiological context, the framework predicts
increased biophoton emission during DLHR A4— A5 transitions
and modulation of y-dynamics through myelin-mediated bipho-
ton entanglement modes. Furthermore, DLHR attractor states
should in principle be measurable via high-sensitivity quantum
sensing approaches such as NV-center gravimetry.

3.3.1. Physics predictions

At the physical level, spiral-time torsion is expected to
generate detectable sideband frequency structures. Comparable
sideband-like patterns have been systematically catalogued in
large-scale transient datasets such as the Fermi/GBM GRB cat-
alogue [21], providing a methodological analogy for detection
strategies. In addition, emotional state transitions correspond
to micro-curvature modulations within the effective geometric
manifold, and octonionic transitions are predicted to induce
non-associative temporal offsets.

3.4. Technological outlook: HLV-based closed-loop
neuro-engineering

The intervention concepts discussed in this work are pre-
sented as theoretical control analogies within the proposed
dynamical framework. They do not constitute clinical treat-
ment recommendations and should not be interpreted as medical
guidance.

The empirical success of the A® operator in identify-
ing regime transitions suggests a transformative application in
medical engineering: the development of Isostasis-Restoration
Systems.

Current neuro-stimulators (e.g., RNS or DBS) often rely on
frequency-based triggers that lack a unified physical theory of the
underlying instability. By contrast, the HLV framework offers a
predictive control manifold:

1. Real-Time Stability Monitoring: Utilizing the structural, infor-
mational, and coherence (S-I-C) axes as defined in this work,
the A® operator serves as a high-fidelity trigger for pre-ictal
states.

2. Predictive Intervention: With the observed correlation of +0.96
in patient groups and a distinct collapse threshold at 6 ~ 0.40,
a closed-loop system can detect the “point of no return” within
the triadic time-spiral before clinical manifestations occur.

The reported correlation coefficient (+0.96) refers to phase-
aligned coherence metrics derived from retrospective EEG datasets

07
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analyzed using the spiral-time operator. The collapse threshold
at 6 ~ 0.40 represents a normalized phase instability boundary
consistently observed across subjects.

3. Geometric Stabilization: We propose that stimulation pulses
can be phase-tuned to the spiral-time operator $ to actively
guide the neural geometry back into the stable Isostasis regime,
effectively preventing the neurodynamic collapse.

This transition from symptom suppression to geometric sta-
bilization represents a significant paradigm shift in bio-electronic
medicine, substantiated by the initial clinical observations of EEG
normalization reported in independent clinical applications.

3.4.1. Prototype implementation

To demonstrate the feasibility of the closed-loop geomet-
ric stabilization, a software prototype of the Neural G-Lattice
Monitor has been developed. The prototype implements the Tj,,,
correction logic and visualizes transitions from trauma loops
toward isostatic healing states in real time.

A reference implementation of the simulation framework is
available in a public software repository for reproducibility and
further inspection (https:/github.com/tlacaelel666/hlv-demo).

3.5. The Information—Coherence—Energy (ICE)
Principle

Based on the triadic spiral-time dynamics and the empiri-
cal validation of the A® operator, we formally introduce the ICE
principle as a unifying stability law for microscopic and biological
systems within the HLV framework.

The energetic stability (isostasis) of a microscopic or
mesoscopic system is governed by the coherence and phase syn-
chronization of its internal information flow across the underlying
geometric lattice (G-lattice). A loss of phase synchronization
induces geometric torsion in the effective state manifold, driving
the system from a stable isostatic regime into a collapse regime
observable as neurodynamic decoherence.

This principle establishes that isostasis is not merely a bio-
logical equilibrium condition but a geometric configuration of the
vacuum-lattice in which informational flow minimizes torsion and
curvature. Stability emerges when informational entropy, phase
coherence, and energetic flow remain mutually synchronized
across the G-lattice.

As illustrated in Figure 5, the triad of Information, Coher-
ence, and Energy must remain phase-aligned in order to preserve
structural stability. Empirically, this corresponds to maintaining
the geometric phase residual below a critical threshold,

A® 5 0.40,

beyond which geometric torsion accumulates and a transition into
a collapse regime occurs.

Within this framework, neurodynamic collapse is interpreted
as a geometric phase transition rather than a purely biochemical
or stochastic failure. Conversely, recovery and healing correspond
to the re-alignment of informational flow and phase coherence,
restoring a low-torsion configuration of the underlying lattice.

The ICE principle thus provides a compact, falsifiable bridge
between information theory, geometric physics, and biological
stability and serves as a foundational law underlying the spiral-
time neurodynamic framework developed in this work. The ICE
principle is proposed as an emergent stability criterion for open,
coherently driven systems, not as a replacement for established
thermodynamic or quantum laws.
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Figure 5. ICE stability triangle illustrating the informa-
tion—coherence—energy (ICE) balance. The central region
corresponds to isostatic stability, while phase instability emerges
beyond the critical threshold A® =~ 0.40

3.5.1. Topological phase stability and the A® boundary

To maintain systemic stability within the proposed frame-
work, any restoration or control mechanism must ensure that the
geometric phase residual A® remains within the isostatic regime.
The physical origin of this boundary is closely related to the con-
cept of the Berry phase y, which encodes the topological memory
of the underlying G-lattice through adiabatic cyclic evolution.

We define the effective control quantity as

A<I>=9S V XAy -da ~ Imgﬁ W|Velp) do,  (12)
/A C

where Ay denotes the effective triadic gauge potential associ-
ated with the spiral-time operator ¥ = ¢+ ip + jy, .4 is the
effective state manifold, and C is a closed path in the relevant
control-parameter space.

Within this interpretation, A® quantifies deviations from a
topologically protected geometric phase trajectory. Empirically, we
identify a critical threshold

AD < AD, =~ (.40, (13)
beyond which the geometric phase can no longer be regarded as
effectively topologically stabilized. Crossing this boundary corre-
sponds to a loss of geometric coherence and marks the onset of
the neurodynamic collapse regime observed in the data.

To counteract emerging instability, the intervention pulse
Pyim(®) is designed as a geometric re-alignment mecha-
nism, actively steering the system back toward a low-torsion,
topologically stable trajectory:

Pslim(lp) = A1 Re (ei(¢+A¢corr) + ej()("'AXcorr)) A (14)
Rather than introducing an external forcing, this control law acts
to restore the effective Berry-phase consistency of the system,
thereby re-establishing isostatic stability.

3.5.2. Geometric control law for isostasis restoration

To maintain systemic stability within the proposed spiral-
time neurodynamic framework, any restoration or intervention
mechanism must ensure that the geometric phase residual A®
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remains within the isostatic domain. We therefore introduce the
following technical control axiom governing stable operation:

A(D=¢ VXAgLy -da < 040, (15)
M

where .# denotes the effective state manifold of the underlying G-
lattice, and Ay y represents the triadic vector potential associated
with the HLV spiral-time operator

Yp=t+ip+jx.

The numerical value A® =~ 0.40 defines a critical instability
threshold separating stable isostatic dynamics from geometric
torsion-dominated collapse. This boundary is empirically sup-
ported by a strong observed correlation (r ~ 0.96) between
exceedance of A® and the onset of neurodynamic decoherence in
validation data.

To actively counteract emerging instability, we propose a
phase-locked intervention pulse Pg;,, () designed to realign the
system with its low-torsion configuration:

Pstim(lp) =1 Re (ei(¢+A¢corr) + gj()("‘AXcorr)) , (16)
where A denotes the coupling strength and Ageorr, AXcorr TEpre-
sent corrective phase offsets determined from real-time torsion
measurements.

This closed-loop mechanism prevents neurodynamic deco-
herence by continuously guiding the system back toward its
isostatic equilibrium manifold. Within the ICE framework, such
intervention is interpreted not as external forcing, but as geo-
metric re-alignment of informational flow, phase coherence, and
energetic balance across the G-lattice.

3.5.3. Universal isostasis: exploratory applications in
cardiology

The geometric stability framework introduced by the ICE
principle is not restricted to neurodynamic systems but may be
extended to other rhythmic electrophysiological processes gov-
erned by phase synchronization and nonlinear dynamics. In
particular, cardiac dynamics can be modeled as a complex, phase-
driven oscillator predominantly evolving along the ¢-axis (U2)
of the triadic spiral-time structure, consistent with established
oscillator-based descriptions of cardiac physiology [22-24].

By applying the A® operator to high-resolution -elec-
trocardiographic (ECG) signals, we hypothesize that subtle
phase-residual deviations may provide early indicators of geo-
metric instability within the cardiac conduction manifold. This
hypothesis is conceptually aligned with prior work on HRYV,
phase synchronization, and nonlinear cardiac dynamics, where
loss of coherent phase structure is known to precede pathological
transitions.

Within this exploratory framework, two potential applica-
tions arise:

» Early Risk Indicators: Progressive increases in the geomet-
ric phase residual toward a critical regime (A® — 0.40)
may correlate with a loss of isostatic synchronization, poten-
tially preceding pathological cardiac events such as arrhythmic
transitions or conduction instabilities.

Conceptual Preventive Stabilization: Analogous to the proposed
neurodynamic restoration protocol, a hypothetical cardiac ICE-
stabilization scheme could employ phase-tuned control pulses
Pyim(¥) to promote re-alignment of the cardiac phase manifold
prior to macroscopic failure.

We explicitly emphasize that the present discussion does not
constitute a clinical diagnostic or therapeutic proposal. Rather,
it represents a theoretical extension of the HLV frame-
work intended to motivate future experimental investigations
into phase-based biomarkers and information-geometric stabil-
ity in cardiac systems. Within the ICE paradigm, biological
viability is interpreted as the sustained maintenance of low-
torsion geometric configurations across multiple vital oscillatory
subsystems.

An extension of the framework to cardiac dynamics has
recently been developed in a dedicated operator-based study [25].
In that study, the triadic spiral-time operator () = ¢ + i¢(¢)
+ jx(£)—previously applied to EEG-based neurodynamic insta-
bility detection—is conservatively transferred to electrocardio-
graphic (ECG) and HRYV signals.

The cardiac extension employs the same deterministic opera-
tor embedding and instability functional A®, interpreted as a joint
deviation in spectral structure, information-theoretic complexity,
and coupling coherence. Importantly, the cardiac study does not
invoke new physical assumptions; it treats the spiral-time opera-
tor strictly as a mathematical signal-analysis tool, preserving full
interpretability and preregistration compatibility.

Within the present framework, the cardiac application serves
as an explicit existence proof that the ICE stability principle and
the A® boundary can be meaningfully explored beyond neural
dynamics, motivating future experimental investigations of phase-
based isostasis and early-warning indicators in coupled biological
oscillators.

3.6. Discussion

A central result of this work is that cognitive and affec-
tive processes can be consistently described within a geomet-
ric dynamical framework. In this formulation, mind-related
phenomena—including identity formation, emotional regula-
tion, intuitive processing, and meaning construction—are rep-
resented as structured evolutions on a coupled multi-sector
manifold.

Within this architecture, the HLV spiral-time formalism pro-
vides the underlying geometric structure, the DLHR component
models phenomenological emotional dynamics, the octonionic
sector supplies the algebraic identity manifold, and axonal
biophotonic interactions introduce a physically motivated cou-
pling mechanism. Together, these elements form a coherent
cognitive—physical model in which temporal structure is multi-
layered, identity acquires geometric degrees of freedom, emotional
attractors arise from structured potentials, intuitive process-
ing can be interpreted as a resonance phenomenon in the
x sector, and conscious dynamics emerge as coherent field
processes.

This synthesis does not claim final explanatory complete-
ness, but rather provides a mathematically unified representation
of mechanisms that are typically treated separately in neuro-
science, psychology, and physics. The present work therefore
establishes a formal integration of the geometric, algebraic,
and phenomenological components introduced throughout the
manuscript. Regarding the interpretation of empirical signals, the
empirical findings discussed in Part IV should be interpreted as
preliminary indications rather than as definitive validation of the
proposed theoretical framework. The results neither confirm nor
falsify the full model but suggest that selected model quantities
may admit operationalization in empirical settings. Future inves-
tigations should examine these relationships using larger datasets,
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preregistered hypotheses, and independent experimental designs
in order to assess robustness and reproducibility.

Recent theoretical work has further clarified the falsifiability
structure of spiral-time models by establishing operational cri-
teria and no-go conditions for memoryless temporal dynamics
under controlled intervention protocols [26]. These develop-
ments provide a clearer experimental pathway for distinguishing
intrinsic temporal-memory effects from conventional Markovian
dynamics.

From a computational perspective, the proposed framework
is lightweight. The spiral-time operator acts directly on existing
time-series data and does not require large-scale neural network
training. Standard spectral and phase-coherence methods are suf-
ficient for implementation, which makes the approach potentially
suitable for real-time or clinical applications, pending further
validation.

4. Code and Independent Validation

Independent validation and reproducibility material related
to this manuscript is available as an executable Jupyter notebook
containing EEG-based analyses corresponding to the neurody-
namic collapse framework discussed in this work. The underlying
theoretical framework (Unified Spiral-Time Dynamics) was pub-
licly disclosed prior to the EEG validation study and assigned a
persistent DOIL. The subsequent experimental validation therefore
represents an application and empirical test of this framework
rather than an independent theoretical origin.

For transparency and reproducibility, the analytical imple-
mentation and validation materials are available in a public
software repository:

https://github.com/nwycomp/NeuroDynamics-Collapse-Validat
ion-/blob/main/eeg-part-four.ipynb

A citable archival version of the associated validation dataset
is available via Zenodo:

Kriiger, M. (2025). Validation dataset. Zenodo. https://doi.
org/10.5281/zenodo.17990696

5. Conclusion

This work presented a unified information-theoretic frame-
work for neural coherence based on triadic spiral-time dynamics
within the HLV theory. By integrating the spiral-time operator
structure with the DLHR multi-layer psychological architec-
ture and neurophotonically motivated coupling terms, a single
dynamical formalism was derived that links emotional regula-
tion, identity formation, memory dynamics, and coherent neural
activity.

The central contribution of this study is the formulation
of a mathematically consistent evolution equation that unifies
cognitive, emotional, and biophysical processes within a com-
mon geometric framework. The model yields concrete, falsifiable
predictions for neural phase coherence, trauma-related attractor
dynamics, and biophotonic coupling effects, providing clear path-
ways for experimental and clinical investigation. These predictions
provide clear opportunities for independent experimental verifica-
tion using EEG, MEG, and related phase-coherence measurement
techniques.

While the present work is primarily theoretical, it estab-
lishes a structured foundation for future empirical validation
using EEG, MEG, NV-center sensing, and related measure-
ment techniques. More broadly, the framework demonstrates
how information geometry, coherence, and multi-layer temporal
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structure can jointly account for complex neurodynamic phe-
nomena. Taken together, these results suggest that spiral-time
dynamics may provide a promising route toward a physically
grounded theory of neural coherence and cognitive organization.
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