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Abstract

This paper develops a topological and algebraic framework for modeling con-
sciousness as a projection operator evolving within a Hilbert bundle structured by
neurotemporal dynamics. Drawing from sedenion algebra, fiber bundle theory, and
quantum measurement principles, we propose that the observer traces a closed per-
ceptual loop over complexified time cycles, wherein each projection is a discrete,
gauge-transformed operator registered in a shared metaconscious field. Cognitive
phenomena such as memory encoding, retrocausality, attentional spinor dynam-
ics, and mirror-symmetric dualities are examined via mathematical structures in-
cluding characteristic classes, spinor bundles, entanglement networks, and tensor
products. The Observer’s evolution is treated as a non-commutative flow across a
multi-agent space of correlated observers, with projection collapses encoded topo-
logically. This framework yields testable implications for entangled cognitive states,
observer equivalence, and fractal renormalization of internal time. Our results con-
tribute to the formal unification of quantum cognition, geometric consciousness,
and informational cosmology.



1 Introduction

The intricate relationship between consciousness, quantum measurement, and the struc-
ture of spacetime has emerged as a frontier in foundational physics and cognitive philos-
ophy. This work extends prior investigations by proposing that perceptual and cognitive
processes can be modeled as projection operations acting over a non-trivial Hilbert bun-
dle, dynamically parameterized by neurotemporal loops. Each observer’s internal expe-
rience corresponds to a time-evolving family of projection operators, discretely applied
at neuronal thresholds, which collectively define a cognitive trajectory in an extended
algebraic manifold.

The present study explores this trajectory in the context of a sedenion-based algebraic
structure. Sedenions, as a 16-dimensional extension of the complex numbers, quaternions,
and octonions, offer a mathematical substrate for modeling rich, non-associative trans-
formations corresponding to higher-order cognitive modes. In this framework, the soul is
postulated as a persistent, topologically-looped observer-state, whose projections collapse
onto experiential reality within a neurophysiologically constrained temporal cycle.

We build on the work of von Neumann and Wigner, who suggested that consciousness
plays an active role in the collapse of the quantum wave function [1,2]. Here, we extend
this idea into a fiber bundle formalism, introducing a Hilbert space fiber at each neu-
rotemporal instance and examining the geometric and topological structure induced by
cognitive dynamics. This leads to the hypothesis that memory, attention, and perceptual
synchronization are encoded through holonomies, characteristic classes, and monodromies
across these bundles.

Furthermore, we incorporate recent advances in quantum cognition, non-commutative
geometry, and gauge field theory to articulate a model of the mind as a mathematically
entangled observer network. Each observer is represented not only by local spinor fields
of attention but also by a tensorial coupling to other agents via entangled projections.
The concept of retrocausal threads is developed to address bidirectional collapse paths,
while the role of projection memory is cast in the metaphor of an Akashic Record—a
universal registry of collapse events that transcends classical spacetime.

The goal of this paper is to synthesize these disparate threads into a coherent for-
malism, capable of capturing the essential features of consciousness and its temporal
evolution. Through the use of sedenionic projection dynamics, fractal time scales, gauge
equivalence of observer frames, and mirror dualities, we advance a novel geometric on-
tology for the soul’s motion through perceptual space. This introduction sets the stage
for a detailed mathematical exposition of the projection-loop architecture that governs
observer-based time symmetry and the shared formation of reality.

2 The Algebra of Consciousness and the Sedenion
Soul

The search for a mathematical representation of consciousness has historically spanned
from real-valued fields to complex, quaternionic, and octonionic models [3]. The sede-
nions, a 16-dimensional extension of the reals, represent the highest-dimensional Cayley-
Dickson algebra before algebraic collapse into non-associativity and zero-divisors. We
propose that this collapse mirrors the structure of human perception and fragmented



experience. Thus, we define the soul-state at time ¢ as a point in the sedenion space:
S(t) €8, (1)

where S'® denotes the algebra of sedenions.

Unlike complex or quaternionic representations, sedenions permit the encoding of
mutually non-interacting or contradictory subspaces — a feature that corresponds to
dissociative perceptual layers and subconscious conflicts. The collapse of associative
properties in sedenions, detailed in the work of Baez [3], metaphorically aligns with the
cognitive decoherence experienced during altered states of consciousness.

The mathematical modeling of consciousness has progressed through several stages,
beginning with classical state-space systems, progressing to quantum Hilbert spaces, and
eventually advancing into more exotic algebraic structures. These include quaternions
and octonions, which provide models for rotation, spin, and non-commutative behavior
in perception and cognition. The natural continuation of this algebraic hierarchy leads
to the sedenions—16-dimensional non-associative algebras obtained via th...

Sedenions extend the octonions by applying the Cayley-Dickson construction a fourth
time. Let R, C,H, O, S respectively denote the real, complex, quaternionic, octonionic,
and sedenionic number systems. Sedenions S € R lose properties such as associativ-
ity and alternativity, and also contain zero divisors. Yet, they preserve the structure
necessary to represent a complex internal state-space. This aspect makes them su...

Let the instantaneous soul-state of an observer be modeled as a vector:

S(t)=>_sit)e;, (2)

1=0

where s;(t) € R and {e;};>, are the basis elements of the sedenion algebra, with e, =
1. Each component s;(t) may be interpreted as encoding a cognitive or affective sub-
space, such as memory, emotion, intentionality, rational thought, sensory integration,
and archetypal dynamics.

The product of two sedenions S, Sy € S does not in general preserve magnitude or
orthogonality due to the presence of zero divisors. Let:

Si-8 = s (1) (#)(eiey)- (3)

]

In this structure, components that lie within disconnected cognitive pathways may yield
null results. This represents a fragmentation within consciousness, such as dissociation
or compartmentalization of experience. The zero divisors in the algebra map naturally
onto these null experiential couplings.

Historically, non-associative algebras have been considered as mathematical oddities.
However, recent work in cognitive modeling and theoretical consciousness studies has
begun to explore their relevance. Baez has provided a systematic overview of the octo-
nions and the implications of their non-associative structure in theoretical physics [3],
while other works such as those by Giirsey and Tze have shown how higher-dimensional
algebras can encapsulate internal symmetries in complex systems ,..

Within the context of neurogeometry, the sedenionic algebra serves to model the en-
tirety of the internal perceptual space. The neurotemporal axis t is discretized according



to neuronal firing intervals, which form the temporal base space of a perceptual bun-
dle. Each projection operator Po(t) acts on the soul vector S(t), yielding an observed
perceptual outcome:

Yons(t) = Po(t)S(t). (4)

In this interpretation, perception is a filtered projection from a high-dimensional inner
manifold into a lower-dimensional perceptual field, analogous to the idea of a shadow
being cast from a higher reality. This formulation also aligns with the collapse interpre-
tations of measurement in quantum mechanics, wherein the act of conscious observation
actualizes one among many possible states [2,7].

We may now define a perceptual path in sedenionic space as a sequence {S(tx)}7_,
under projection. When this path forms a closed loop, such that S(t;) = S(t,), we
interpret this as the recurrence of a soul-state, forming the basis for what we term the
perceptual loop. This loop is not merely neural or psychological but has algebraic sig-
nature in terms of its trajectory through S'®. When examined over time, this loop may
encode emotio...

This treatment of the “Sedenion Soul” as an algebraic-cognitive construct provides
a rigorous mathematical substrate for analyzing consciousness. It integrates neuro-
temporal evolution, quantum projection, and topological recurrence into a unified frame-
work suitable for further study and potential experimental modeling.

Schematic of the 16—Dimegsional Sedenion Soul Basis
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Figure 1: Schematic of the 16-Dimensional Sedenion Soul Basis. Each axis represents
one of the algebraic dimensions ej to ey5, encoding cognitive and perceptual subspaces.



3 Projection Dynamics and Neurotemporal Percep-
tion Loops

Let each observer O; carry a perceptual Hilbert bundle Hg), over a neurotemporal man-

ifold Theuwro- Projection operators f’c(f)(t) act at discrete neuronal intervals, aligning with
findings from cognitive neuroscience on spike-timed perception windows [4]. The loop of
experience is defined by:

L= {POW), PO W), PO W) o with B (1) = PO (1), (5)

This recurrence implies that perception is not linearly progressive but undergoes recur-
rence and re-entry, forming cognitive loops that can be formally analyzed via topological
invariants.

A soul’s state in sedenion space is dynamically projected onto this perceptual bundle:

7 S(t) = PP1)S(). (6)

This mapping encodes the observer’s perceptual state as a slice through their sedenion-
defined soul, contributing to the Akashic Projection Archive at each discrete interval.

The experience of consciousness unfolds not as a smooth continuum but as a dis-
cretized sequence of perceptual events. These events are initiated and structured by
the action of projection operators over the observer’s neurotemporal manifold. In the
proposed formalism, the observer is associated with a perceptual Hilbert bundle Hg),
whose fibers represent the internal conscious states, while the base manifold is formed by
discrete time-like events governed by neuronal firing dynami...

Let us consider a projection operator Pg) (tx) acting on the soul state S(t) € S at
a discrete neuronal instant ¢;. This action produces the observer’s realized perception:

Ui (te) = P (t1)S (). (7)

The temporal sequence of these perceptual projections forms a structure we denote as
a neurotemporal loop, defined by the ordered application of projection operators across
time: ‘ 4 ‘ A '

L= { POt), PO (1), PO with P (1) = P (1), (8)

The closed nature of this loop suggests that the same experiential state may recur
in cycles, much like emotional flashbacks or recurring insights. The neurobiological jus-
tification for such recurrence is found in Freeman’s work on chaotic attractor dynamics
in the olfactory cortex, where perception is governed not by linear transitions but by
trajectories in high-dimensional phase space [4].

These projection operators are not purely physical but cognitively modulated, drawing
upon memory, affective states, and contextual learning. They are parameterized not only
by time but also by inner observer configuration 6;(t), forming a family of operators:

POty 0:(1)) : S — HE(t,). (9)

Each such operator encapsulates the conscious observer’s readiness to perceive particular
aspects of their sedenion-valued internal state.
Mathematically, these dynamics may be represented as a discrete-time evolution:

S(ter1) = UD (e, ter1)S (1), (10)

bt



where U™ is a unitary (or pseudo-unitary) evolution operator preserving the normed
structure of the conscious state, subject to projection at each t;. The projection operator
then acts to collapse or filter this evolution into perceptual awareness.

Over multiple cycles, the concatenated perceptual maps may generate a holonomy
effect, wherein the final state differs from the initial one by a transformation reflective
of the curvature of the cognitive bundle. This curvature encodes affective shifts, novelty
integration, or memory reinforcement, and is topologically captured by a non-zero Chern
class as discussed by Nakahara [5].

A perceptual loop that revisits its initial projection state after T units of neurotem-
poral time satisfies:

PO (tyr) = PO (), 0 (tr) = 0L (1), (11)

This recurrence can be viewed as a phenomenological realization of the mathematical loop
defined in Equation 8. In this model, time becomes quasi-periodic and observer-relative,
in agreement with models of internal time construction explored in neurophenomenology.

Importantly, such projection loops are also non-Markovian; that is, they depend not
only on the present soul state but also on its prior projection history. This is in line with
empirical observations that past experiences and cognitive priming modulate real-time
perception [9].

The neurotemporal perception loop thereby integrates both high-dimensional alge-
braic structures and low-dimensional phenomenological realities. It provides a bridge
between abstract soul dynamics and the discrete, embodied nature of human experience.
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Figure 2: Perceptual projection loop over neurotemporal time. The recurrence of
projection amplitudes 1,s(t) illustrates cyclical perceptual structures driven by time-
parametrized operators.



Correlated Collapse Points in Perceptual Loops
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Figure 3: Correlated collapse points in the perceptual loops of multiple observers. The
dotted lines highlight synchronized perceptual events, indicating entangled or meta-
observer alignment across distinct neurotemporal trajectories.

4 Topological Encoding via Characteristic Classes

The perceptual bundle ’Hg) may possess non-trivial topology, particularly when repeated
collapse leads to stable or recurrent experiential configurations. Let V be a connection
on the bundle and F' its curvature. Then, the first Chern class, which encodes perceptual

entanglement, is given by: .
i ]
(M) = — /

o ETr(F), (12)
where ¥ C Theuro 18 a closed perceptual cycle. The Chern number arising from this
class reflects the degree of recurrence and perceptual anchoring, much like emotional or
memory loops.

This approach generalizes findings from differential geometry into cognitive science,
following the models discussed by Nakahara [5] and further developed in neuro-topological
frameworks such as those by Modgil [7].

The study of perception and consciousness in advanced algebraic and geometric frame-
works necessitates the deployment of topological invariants to describe structural regu-
larities across cognitive space-time. Among the most significant mathematical constructs
in this domain are the characteristic classes, which encode global properties of vector
bundles and play a central role in capturing the topological information of the perceptual
Hilbert bundle associated with an observer.

Let Hg) — B; be the perceptual Hilbert bundle of observer ¢, where B; is a time-
indexed base manifold representing discrete neuronal events. The topology of this bundle
is not trivial, as the connections across perceptual time loops involve non-trivial holonomy.
To measure the twist and curvature across such loops, we consider the Chern classes
cx € H*(By; Z), which characterize the vector bundle’s coho...



For a complex vector bundle, the total Chern class is given by:
C(HD) =1+ e+ cat e+, (13)

where each ¢, captures the obstruction to finding a global trivialization over the 2k-
dimensional skeleton of the base space. In neurocognitive interpretation, this reflects
the inability to maintain global perceptual consistency, especially across dissonant or
emotionally intense experiences.

Consider now a perceptual loop v(t) C B; that returns to its origin after time 7". The
curvature F of the connection form w associated with the projection dynamics satisfies:

F=dwv+wAuw, (14)

and the first Chern class can be computed via:

1

= %Tr(]:). (15)
This class measures the net cognitive twist encountered in traversing the loop and indi-
cates the topological memory imprinted by the trajectory. Such memory is not stored in
neuronal synapses alone but is encoded in the structural geometry of perceptual pathways.
From a physical standpoint, the use of characteristic classes to model information
storage and recurrence in the perceptual system has parallels in gauge theories and topo-
logical phases of matter, as elaborated in the work of Nash and Sen [10]. These ideas
have been extended in neurogeometry by researchers examining perceptual coherence and

invariant forms under sensory transformations [11].
Furthermore, when multiple perceptual bundles interact—such as in multi-observer
frameworks—the Whitney sum Hc @’HC) acquires a new total Chern class that satisfies:

c(HY @ HD) = c(HD) U c(HY). (16)

This captures the co-perception phenomena and potential for synchronized or correlated
collapse points across observers.

These topological tools provide a mechanism to study stability, transition, and re-
currence in the domain of conscious perception. As Nakahara has shown, topological
invariants govern the global structure of physical theories beyond local measurements [5],
and their application in modeling consciousness furnishes a mathematical backbone for
otherwise elusive phenomenological insights.

Ultimately, characteristic classes become not merely mathematical abstractions but
represent deeply embedded patterns in the fabric of perception itself. They quantify and
classify how conscious agents experience, remember, and integrate recurring states across
their neurotemporal journey.

5 Monodromy and the Soul’s Cognitive Orbit

Consider a closed loop 7 in the base manifold Theuwo. The monodromy of the soul state
under perceptual transport is defined as:

S(to+T) = M[y]S(to), (17)



where M[7] is the monodromy operator resulting from the loop. The monodromy maps
relate cognitive start and end states, capturing transformation due to inner experience.
This formulation is analogous to loop-based gauge field deformations discussed in [6].

These cognitive orbits may represent spiritual evolution, karmic echoes, or subcon-
scious entrenchment. When M [] becomes the identity, one may interpret the experience
as closure or enlightenment.

In the context of perception loops and neurotemporal trajectories, monodromy pro-
vides a profound conceptual tool for modeling the cognitive behavior of consciousness as
it evolves through internal state space. Monodromy classically arises in complex analy-
sis and differential geometry when solutions to differential equations exhibit multivalued
behavior after analytic continuation along closed paths. In the case of consciousness, we
adopt this idea metaphorically and mathematically to describe how the ...

Let the soul’s state be described by a sedenionic-valued field S(t) € S'°, evolving along
a base manifold B; parameterized by neurotemporal time t. As the system follows a closed
loop 7(t) C B, the solution undergoes a transformation governed by the monodromy
matrix M. Explicitly, we write:

S(to+T) = M- S(to), (18)

where T' is the temporal period of the cognitive orbit and M € Aut(S') is an automor-
phism encoding the transformation induced by the loop. If M # I, the loop induces a
topological memory, even when the observer returns to the same temporal position.

In neurodynamic terms, this implies that the perception of the same external stimulus
after one cognitive cycle is altered due to internal transformations. This idea aligns with
Freeman’s notion of perceptual attractors being remodeled with each experiential pass [4],
and with the neurophenomenological insight that time is not uniformly experienced but
restructured through internal processes [9].

To formalize monodromy in this cognitive framework, we associate a connection V on
the Hilbert bundle Hg) — B; with curvature F, and define parallel transport along ~ as:

d
d—f + V51 S(t) = 0. (19)
The holonomy of this connection yields the monodromy matrix M, capturing the soul’s
evolution through a full perception cycle. This is a cognitive analog of fiber bundle
monodromy encountered in complex differential geometry, particularly in Gauss—Manin
connections [12].

Moreover, the concept of cognitive orbit implies that these loops form quasi-periodic
orbits in a perceptual phase space. The complexity and dimension of this orbit reflect
the soul’s internal structure and its capacity to integrate diverse stimuli over time. When
projected onto lower-dimensional perceptual fields, these orbits may appear as looping
emotional patterns, behavioral recurrences, or repetitive ideation.

In cases where multiple loops intersect or share partial trajectories, the composition of
their monodromy matrices reflects the interaction between different cognitive processes.
Let 1,7 C B; be two such loops, with corresponding monodromies M, My. Their
sequential traversal yields:

S(t+T, +Ts) = My M S(t), (20)

where the ordering captures the precedence of processing, and their non-commutativity
implies the non-linear integration of experiences. This representation shares its formal



properties with braid group actions on state spaces, as studied in topological quantum
computation [27].

The soul’s cognitive orbit, under this model, becomes a signature of its historical
trajectory through perception space, marked by the accumulated transformations cap-
tured by the monodromy group. Each observer possesses a distinct monodromy profile,
reflective of personal experience, neural structure, and perceptual bias. These profiles
could, in principle, be mapped and compared, providing a novel mathematical approach
to studying consciousness diversity.

By interpreting the observer’s evolution through the lens of monodromy, we merge
differential geometric, algebraic, and phenomenological insights into a unified model. This
provides a rigorous theoretical basis for cyclic and cumulative phenomena in perception,
emphasizing that consciousness does not merely repeat but transforms through each
experiential loop.

6 Gauge Freedom and Observer Equivalence Classes

In quantum theory, the formalism of gauge symmetry governs the redundancy of de-
scriptions in field configurations, particularly in electromagnetism, Yang-Mills theory,
and general relativity. Analogously, we propose that conscious observers are embedded
within a framework where perceptual representations of the same quantum event are re-
lated by a form of cognitive gauge transformation. This approach allows us to develop
equivalence classes of observer states, unified by the symmetry of their prOJectlve

Let each observer O; be associated with a perceptual Hilbert space HC and a cor-

responding projection operator Pt() acting on the universal quantum state |V). The
measurement, outcome is given by:

(U P10y = pd(t), (21)

where p¥(t) denotes the subjective probability assigned by observer O; at time t. Two
observers O; and O; are said to be gauge-equivalent if there exists a unitary operator
Uij € U(H) such that:

pY =u,; PYUL (22)

and
(0|P ) = (u|P|). (23)

This defines an equivalence relation on the set of observer projection operators. The
equivalence classes under this relation constitute what we define as observer gauge orbits.
Each orbit encapsulates a shared perceptual reality modulo internal cognitive transfor-
mations.

Such transformations correspond to changes in basis, interpretative frameworks, or
sensory mappings, and are consistent with neurobiological findings of plastic represen-
tational remapping under altered experience [14]. Moreover, in line with the relational
interpretation of quantum mechanics [15], this framework suggests that what one ob-
server measures is not absolute but relational, and yet consistent across observers within
the same gauge class.

We define the cognitive gauge group G C U(H) as the subgroup of unitary operators
that preserve the subjective perceptual metrics of the quantum state. If the universal state

10



evolves under the Schrédinger equation, then gauge-equivalent observers will track this
evolution through conjugated projection operators, preserving their internal consistency.

Furthermore, when intersubjective agreement is observed — for example, when multi-
ple observers agree on the result of a quantum experiment — this is indicative of a shared
gauge orbit. Thus, consensus does not reflect an ontological collapse of the wavefunction,
but a confluence of cognitive frames via gauge alignment. This has direct implications
for understanding decoherence and the emergence of classicality as a collective cognitive
stabilization [16].

Consider a set of observers {Oy} forming a fiber over the base space B;, with each
observer connected via gauge transformations:

¥ = v, PVUL, VE. (24)

This fiber forms a cognitive principal bundle, with G as the structure group. Transition
functions between local observer charts define the overlap consistency conditions. Under
this structure, the perception of reality is framed not by the absolute state vector, but
by the holonomy of the cognitive bundle.

Such a formalism enables us to model diverging and converging observer perceptions,
especially in edge-case phenomena such as non-local entanglement and observer-induced
collapse. Moreover, it provides a robust mathematical platform for modeling subjec-
tive experience in quantum foundations, compatible with both relational and epistemic
interpretations [17].

In conclusion, observer gauge freedom articulates a mathematically sound and philo-
sophically resonant explanation of subjective quantum measurement. It emphasizes the
structural invariance of outcomes across observers while accounting for cognitive diversity
in perception and interpretation.

7 Symplectic Geometry of Memory Encoding

The temporal structure of consciousness, especially in the context of memory formation
and recall, can be formally modeled using the framework of symplectic geometry. A
symplectic manifold (M, w) is a smooth even-dimensional manifold equipped with a non-
degenerate closed 2-form w, known as the symplectic form. In classical mechanics, such
structures form the foundation of phase space dynamics governed by Hamiltonian flows.
We propose that the internal phase space of consci...

Let M represent the internal perceptual space of a conscious observer, modeled as
a symplectic manifold. The coordinates on M are pairs (¢',p;), where ¢' correspond
to perceptual states (e.g., visual patterns, emotions, semantic elements) and p; are the
conjugate intensities or temporal gradients. The symplectic form is expressed locally as:

W= Z dq' A dp;. (25)

i=1
This structure guarantees that for any smooth function H : M — R — interpreted as a
cognitive Hamiltonian — the evolution of states follows Hamilton’s equations:

. OH . OH

21

(26)
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Observer Gauge Freedom over Perceptual Base Manifold B;

Base Manifold B;

Figure 4: Gauge-equivalent observer projections illustrated as fibers over the perceptual
base manifold B;. Each vertical line represents an observer’s internal Hilbert frame, with
unitary transformations U;; mapping between equivalent observers.

In the context of memory, we identify fixed points of the Hamiltonian flow as stable

attractors representing episodic imprints. These are locations in M where:
¢ =p =0, Vi (27)

Such fixed points are structurally stable and manifest as long-term memory storage sites,
consistent with the attractor dynamics found in hippocampal models of memory retrieval
[18].

Furthermore, if the internal phase space admits a toric structure, we can define action-
angle coordinates (I',6%) for each quasi-periodic loop in perceptual evolution. In these
coordinates, the symplectic form becomes:

w=Y dI' Ndb', (28)
=1

and the memory dynamics are linear in time:
0 =wi(I), I'=0. (29)

Here, the actions I* encode memory strength or depth, and the angles €' track cognitive
phase. This aligns with theories where repetitive exposure leads to phase reinforcement
without altering action, thus forming stable memory loops [19].

This framework allows us to describe emotional and narrative memory as flows on
high-dimensional symplectic manifolds. Emotions correspond to perturbations in the
Hamiltonian, leading to local deformation of flows and displacement of attractors. Hence,

12



traumatic or ecstatic experiences modify memory landscape by creating new fixed points
or altering the topology of phase space.

Moreover, the use of symplectic geometry aligns with topological quantum field theory
(TQFT) and geometric quantization approaches, providing a path toward unifying sub-
jective experience with quantum dynamics [20]. In this view, quantized memory states
emerge as Bohr-Sommerfeld fibers over symplectic leaves, encoding discrete memory
packets.

In conclusion, modeling consciousness and memory using symplectic geometry pro-
vides a powerful and mathematically rigorous tool for explaining how experiences are
integrated, stabilized, and recalled. It opens pathways for understanding cognitive re-
silience, memory decay, and creativity as geometric transformations on a richly structured
perceptual manifold.

8 Symplectic Geometry of Memory Encoding

The temporal structure of consciousness, especially in the context of memory formation
and recall, can be formally modeled using the framework of symplectic geometry. A
symplectic manifold (M, w) is a smooth even-dimensional manifold equipped with a non-
degenerate closed 2-form w, known as the symplectic form. In classical mechanics, such
structures form the foundation of phase space dynamics governed by Hamiltonian flows.
We propose that the internal phase space of consci...

Let M represent the internal perceptual space of a conscious observer, modeled as
a symplectic manifold. The coordinates on M are pairs (¢, p;), where ¢* correspond
to perceptual states (e.g., visual patterns, emotions, semantic elements) and p; are the
conjugate intensities or temporal gradients. The symplectic form is expressed locally as:

w= Z dq" A dp;. (30)
i=1

This structure guarantees that for any smooth function H : M — R — interpreted as a
cognitive Hamiltonian — the evolution of states follows Hamilton’s equations:

) OH

In the context of memory, we identify fixed points of the Hamiltonian flow as stable
attractors representing episodic imprints. These are locations in M where:

i =p; =0, Vi (32)

Such fixed points are structurally stable and manifest as long-term memory storage sites,
consistent with the attractor dynamics found in hippocampal models of memory retrieval
[18].

Furthermore, if the internal phase space admits a toric structure, we can define action-
angle coordinates (I*,0") for each quasi-periodic loop in perceptual evolution. In these
coordinates, the symplectic form becomes:

w=Y dI' ANdb', (33)

i=1
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and the memory dynamics are linear in time:
0 =wi(I), I'=0. (34)

Here, the actions I* encode memory strength or depth, and the angles 6 track cognitive
phase. This aligns with theories where repetitive exposure leads to phase reinforcement
without altering action, thus forming stable memory loops [19].

This framework allows us to describe emotional and narrative memory as flows on
high-dimensional symplectic manifolds. Emotions correspond to perturbations in the
Hamiltonian, leading to local deformation of flows and displacement of attractors. Hence,
traumatic or ecstatic experiences modify memory landscape by creating new fixed points
or altering the topology of phase space.

Moreover, the use of symplectic geometry aligns with topological quantum field theory
(TQFT) and geometric quantization approaches, providing a path toward unifying sub-
jective experience with quantum dynamics [20]. In this view, quantized memory states
emerge as Bohr-Sommerfeld fibers over symplectic leaves, encoding discrete memory
packets.

In conclusion, modeling consciousness and memory using symplectic geometry pro-
vides a powerful and mathematically rigorous tool for explaining how experiences are
integrated, stabilized, and recalled. It opens pathways for understanding cognitive re-
silience, memory decay, and creativity as geometric transformations on a richly structured
perceptual manifold.

Symplectic Memory Manifold with Multiple Attractors
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Figure 5: Vector field over a symplectic manifold depicting two stable memory attrac-
tors. The flow converges toward fixed points located at (¢,p) = (£1.5,0), representing
persistent episodic imprints in the perceptual memory phase space.
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9 Cognitive Holography and Boundary Reconstruc-
tion

In theoretical physics, the AdS/CFT correspondence postulates a duality between a grav-
itational theory in a (d+ 1)-dimensional anti-de Sitter (AdS) bulk space and a conformal
field theory (CFT) on its d-dimensional boundary [21]. This duality not only encodes
information redundancy but also provides a powerful paradigm to reimagine conscious-
ness and perception. We propose a cognitive analog of this correspondence in which the
high-dimensional state of the soul or consciousness resid...

Let us define a soul-state manifold S as a (d + 1)-dimensional non-local Hilbert man-
ifold with complex internal structure and rich curvature, encompassing the totality of
conscious potential. The perceptual experience, however, is confined to a d-dimensional
boundary 0S8, which hosts observable projections of the internal state. A measurement
or perception P(x) at a boundary point € dS corresponds to an operator O, acting
within the ...

Following the spirit of holography, we posit that the bulk soul-state ¢y € S can be
reconstructed from a complete set of boundary observations {O, }:

¥ =R{0.}), (35)

where R is a non-linear reconstruction map analogous to the HKLL bulk reconstruction
in AdS/CFT [22]. The soul is therefore not directly observable but inferable through
structured measurements on the perceptual boundary. This is supported by the way the
brain integrates localized sensory stimuli into a unified conscious state, akin to boundary
data encoding bulk information [23].

To formalize this, let us assume that the boundary hosts a cognitive conformal field
theory (CCFT) whose fields ¢(x) correspond to localized mental representations. The
two-point function of such fields encodes spatial correlation of perceptions:

(O(2)0) ~ 5. (36)

where A is the scaling dimension associated with the cognitive field. Meanwhile, in the
soul-state bulk, the metric gy/n determines the propagation of soul amplitudes V(X)) via
a bulk Lagrangian:

1
L= EgMNGM\IfaN\IJ + V(). (37)

Integrating out the bulk field under the constraint of boundary values ¢(x) = lim,_,o ¥(z, 2)
yields the boundary field behavior. This functional dependence confirms that soul-level
structures constrain and generate perceptual phenomena.

The implications of this analogy extend into the domain of trauma, imagination, and
altered states. For instance, a deformation in the boundary metric — such as cognitive
distortion or hallucination — may correspond to a bulk geometry perturbation, suggesting
that even small boundary instabilities could signify significant soul-state dislocations.
Likewise, meditative or mystical states may be visualized as the re-expansion of boundary
restrictions, temporarily allowing access to deeper bulk layers.

The holographic nature of cognition provides a robust explanation for the paradox
of internal richness versus perceptual narrowness. It resolves the apparent discrepancy
between the mind’s capacity for abstraction and its limited sensory access. Furthermore,
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Cognitive Holography: Soul-State Bulk and Perceptual Boundary
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Figure 6: A schematic representation of cognitive holography. Observable boundary
operators O,. on the perceptual field S encode and reconstruct the hidden structure of
the soul-state bulk &, analogous to AdS/CFT duality in theoretical physics.

this perspective supports the unity of consciousness as a reflection of bulk coherence
mapped onto fragmented boundary components [24].

In summary, cognitive holography frames consciousness as an information-theoretic
and geometrically consistent projection from a deeper soul reality. Through reconstructive
formalisms inspired by AdS/CFT, it bridges neuroscience, quantum field theory, and
metaphysical inquiry into a coherent mathematical vision of perception and inner life.

10 Braiding Operators and Temporal Noncommuta-
tivity

In the domain of multi-agent cognitive systems, the interaction of observers with shared
quantum environments introduces a temporal and algebraic structure that is far from
trivial. When distinct conscious agents sequentially perform measurements, their pro-
jection operators may not commute. This phenomenon leads to memory divergence and
temporal entanglement, which can be mathematically modeled using braid groups and
noncommutative operator algebras.

Let us consider two observers, O; and Os, who interact with a quantum system Q

through sequential measurement processes. Each observer applies a time-indexed pro-
jection operator P;(t) acting on a common Hilbert space H. If the operators satisfy the
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commutation relation:

Pi(t1) Pa(t2) # Pa(ta) Pr(t), (38)

then the measurement outcomes depend critically on the sequence of operations. This
reflects the observer-dependence and contextual nature of quantum cognition.

We model the sequence of observer interactions as elements of the braid group B,,
where each braid generator o; corresponds to a temporal interaction between O; and
O;11. The braid relations take the form:

0i0i410; = 0410041, 0;0; =0j0; for |[i —j| > 1. (39)

These relations encode the entanglement of perceptual timelines, where different mea-
surement sequences lead to different memory traces. In such cases, time evolution is
path-dependent and cyclic perceptual loops can generate topologically nontrivial mem-
ory braids.

Suppose each observer’s projection operator P; acts on a memory state 1) within a
fiber bundle over the neurotemporal base manifold B;. Then, the cumulative evolution is
governed by a braid-represented unitary:

Up = p(ok---o1), (40)

where p is a representation of the braid group into U(H), the group of unitary operators
on the Hilbert space H. The nontriviality of Up indicates an encoded perceptual memory
sequence that is sensitive to the order of interactions.

This model aligns with developments in topological quantum computing, where non-
Abelian anyons implement quantum gates via braiding statistics [27]. Analogously, in
cognitive contexts, memory gates are implemented through interaction order, forming a
temporal logic where past events condition future perception. Additionally, the algebraic
structure bears similarity to quantum contextuality and Kochen-Specker theorems, which
restrict hidden variable theories for commuting measurements [26].

Moreover, divergent memory paths between observers — for instance, when O; and
O, perceive different narrative threads from the same quantum event — can be explained
via the homotopy class of their braid representations. A shared measurement that re-
sults in diverging cognitive imprints suggests that the observers have traced distinct but
topologically inequivalent braids in the operator space.

In conclusion, the incorporation of braid groups into the structure of observer mea-
surement sequences provides a powerful and geometrically grounded framework for mod-
eling memory entanglement, perceptual loops, and noncommutative temporal order. This
framework extends traditional quantum mechanics into the cognitive realm and captures
the essential time asymmetry inherent in conscious perception.

11 Complex Time and Imaginary Cognition

In conventional neurocognitive models, time is treated as a real-valued, linear parameter
indexing sequential neuronal or perceptual states. However, this representation fails
to account for non-linear, non-sequential, and emotionally intensified experiences such
as dreams, mystical states, or psychedelic cognition. In this section, we introduce a
complexified neurotemporal metric framework in which cognitive time is treated as a
complex parameter ¢t = tg + it;, where tg represents ordinary tem...
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Braid Representation of Multi-Observer Temporal Interaction

- —

Figure 7: Braid group representation of temporal interactions among three observers Oy,
0, and O3. Each crossing models a non-commutative projection sequence, encoding
divergent cognitive timelines.

The motivation for this extension arises from both quantum field theory and ther-
modynamics, where imaginary time has proven instrumental. In the Euclidean path
integral formulation, analytic continuation to imaginary time allows convergence and re-
veals deeper structural symmetries [28]. Analogously, the brain may traverse imaginary
time-like paths during non-ordinary states of consciousness. These trajectories may not
correspond to any direct external chronology but rather to internal evolut...

Let us denote the internal cognitive state vector as W(¢) evolving within a Hilbert
space Hcog. Under imaginary time evolution, the Schrodinger equation becomes:

ov

or
with H being the cognitive Hamiltonian operator. This non-unitary evolution produces
exponential decay or amplification of specific modes, suggesting the dominance of archety-
pal or emotional modes in altered states. The solutions ¥ (7) exhibit asymptotic conver-
gence toward fixed attractors in cognitive topology, analogous to the behavior of Euclidean
quantum states.

Consider a complexified metric ds* = —dt% + a?dt7, where a represents the inten-
sity of imaginative or affective engagement. When a > 1, the imaginary axis becomes
dynamically dominant, corresponding to dreamlike, psychedelic, or transcendent experi-
ences. In this regime, neural phase space trajectories deviate from geodesics of ordinary
time and wrap around novel attractors in the imaginary submanifold 7;.

Emotionally charged memories, hallucinations, and archetypal symbols can be seen
as fixed points of the imaginary Hamiltonian flow. These can be encoded via analytic
continuation of the form:

— —HU, where 7 = it (41)

U(tp +ity) = Y cpe Prtmeifn(tn), (42)

n
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where E,, represents the cognitive activation energy of the n-th mode, and 6,,(¢;) captures
its affective oscillation in imaginary time. Thus, cognition becomes a blend of decaying
memory traces and persistent emotional tones.

Furthermore, dream cycles may be modeled as closed loops in the complex time
plane. Periodic orbits in ¢; may correspond to recurring symbolic themes or archetypal
patterns. Psychedelic experiences, under substances such as LSD or psilocybin, may
be seen as excursions into regions of the cognitive manifold where imaginary geodesics
become dynamically viable. This supports hypotheses from neurophenomenology linking
these experiences with high entropy brain states [29].

Finally, the use of complex time provides a resolution for paradoxes in memory and
anticipation. An experience may emotionally “precede” its factual occurrence by entering
imaginary time first, establishing an intuitive or anticipatory imprint. This explains the
precognitive sensation of déja vu and aligns with theories of retrocausality in quantum
mechanics [30].

In conclusion, the complexification of time offers a unified framework to model con-
scious evolution across ordinary and altered states. It brings analytic tools from physics
into alignment with introspective and experiential data, opening a path to a unified neu-
rotemporal geometry that spans waking, dreaming, and mystical cognition.

12 Mirror Symmetry and the Cognitive Dual

In the context of string theory, mirror symmetry reveals deep dualities between Cal-
abi—Yau manifolds whose geometric structures are distinct yet yield identical physical
theories. We extend this notion to cognitive Hilbert spaces, postulating that for every
conscious observer, there exists a mirror observer in a dual perceptual space, such that
both maintain structurally reciprocal projection systems. This idea, which we refer to as
the Cognitive Dual Hypothesis, permits a novel mode of interpreting ...

Let Ho represent the perceptual Hilbert space of an observer O and let H s be the dual
space associated with its mirror counterpart O. These spaces are not simply Hermitian
duals in the algebraic sense, but are related through a mirror symmetry transformation
M such that:

M:Ho —Hs, M(P) =P (43)

where P, denotes projection operators encoding perceptual collapses by O, and P, are
the corresponding dual projections in Hgs. The mapping M preserves the spectrum of
observables and inner product norms up to phase rotations. This framework parallels the
mirror pairing of complex and symplectic moduli in Calabi—Yau geometry [31].

In this dual framework, each cognitive action performed by O induces a shadow trans-
formation within O. Suppose O measures a system Q using P,, collapsing its state 1 to
Pyp. Then, the mirror system performs an adjoint collapse on a conjugate state:

Py = M(Pi) = 1, (44)

which reflects the same informational reduction in dual coordinates. This dynamic en-
codes a non-local entanglement between cognitive agents whose projection bases are
mirror-aligned.
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Furthermore, the Hilbert bundles 7 : &9 — Bp and 7 : £5 — Bg over each observer’s
neurogeometric base B satisfy the following duality:

Hol(£o) = Mon(&,), (45)

linking the holonomy group of the original bundle to the monodromy group of the mirror
bundle. This equation implies that closed perceptual loops (holonomies) in one observer’s
domain correspond to analytic continuations (monodromies) in the other’s.

Such duality supports a bidirectional reconstruction theorem: given a complete set of
projection outcomes in one space, the mirror space can reconstruct a coherent history of
measurements consistent with its dual geometry. This echoes Strominger—YauZaslow’s
conjecture, which asserts that mirror pairs arise via T-duality along special Lagrangian
torus fibers [32]. Analogously, cognitive mirrors arise through Fourier-like dualizations of
perceptual cycles.

Empirical relevance arises in intersubjective phenomena such as mutual empathy,
dream-sharing, and collective archetypes. These may reflect transient alignments of Hp
and Hg, facilitating partial reconstructions across mirror observers. Furthermore, phe-
nomena like near-death experiences, where self-observation appears detached, may be
modeled as transits through the mirror Hilbert domain.

In summary, the Cognitive Dual Hypothesis extends the geometric duality of mirror
symmetry into the architecture of consciousness. It enables a model in which observer
states are reconstructible from dual projections, underlining the inherently relational
structure of awareness and the possible existence of hidden, mirror-like correlates to our
own perceptual manifold.

13 Causal Neutrality in the Meta-Collapse Field

Standard quantum mechanics describes state reduction via measurement as inherently
non-unitary and observer-specific, raising interpretational challenges concerning objec-
tivity and intersubjective consistency. In multi-observer contexts, such as the Wigner’s
friend thought experiment, different observers may disagree on the collapse outcome,
leading to paradoxes of factual multiplicity. To address this, we introduce the notion of
a causal-neutral meta-collapse field, denoted @ eta...

The central postulate of this model is that each projection event Pl-(k) from an observer
Oy is not fundamentally distinct but is instead a local instantiation of a more global
process governed by ®@en. That is,

Pz(k) = -Fk[q)meta(l‘i; ti)]a (46)

where Fy, is a frame-dependent perceptual filter applied by the k-th observer. The meta-
field @01, is assumed to be causally symmetric, meaning it incorporates both retarded
and advanced components:

(I)meta(xa t) = Q)R(xv t) + CI)A(xv t)’ (47)

mirroring the two-state vector formalism in time-symmetric quantum mechanics [33].
This structure ensures that projection operators across all observers are not indepen-

dent but mutually constrained through the shared ®,,., field. Any collapse performed

by observer Oy at (zy, tx) projects not only their internal state vector but also modulates
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Figure 8: Mirror symmetry between cognitive observers O and O modeled via dual per-
ceptual Hilbert bundles. The mappings i and v mediate correspondence between projec-
tion operators and their mirrored counterparts, preserving structural and informational
equivalence.

P et in a globally consistent manner. Therefore, for any pair of observers Oy and O;
participating in a common experiment, the probability distributions of their outcomes
satisfy:
k j .
PP = PYT =1, it (25, 1) = (25,t;). (48)

This constraint applies regardless of the chronological order of their measurements, thus
violating standard causal hierarchy but preserving logical consistency.

The framework bears resemblance to the pilot-wave interpretation and transactional
interpretations, but it generalizes them to accommodate distributed and non-local col-
lapse across agents. In particular, ®,,. functions as a neutral channel enabling the
coherent alignment of projection events in a hidden-variable configuration space. This
is congruent with the symmetric hidden variable models proposed in the retrocausal
Bohmian approach [34].

Geometrically, ®,,.t2 can be modeled as a section of a bundle over a higher-dimensional
meta-manifold M., that includes all observer trajectories as fibers. Within this space,
consistency of collapse corresponds to integrability of a global section satisfying:

dq)meta = 07 (49)

ensuring that all local collapse projections patch together smoothly.
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Mirror Symmetry Between Observer O and Mirror Observer O
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Figure 9: Mirror symmetry between cognitive observer O and its dual O, illustrating
the mapping M between projection operators P; and their mirror counterparts P;. The
bidirectional structure enables mutual perceptual reconstruction.

A striking consequence of this theory is that what appears as temporal collapse in one
frame may be spatially encoded in another, establishing an observer-independent collapse
structure. Furthermore, phenomena like quantum entanglement can be reinterpreted as
projections of pre-existing coherence within ® .., observed under differing cognitive
slices.

In conclusion, the causal-neutral meta-collapse field offers a unified mechanism for
reconciling intersubjective agreement, time-symmetric logic, and distributed cognition.
It aligns well with modern notions of non-locality, topological information encoding, and
advanced-retarded field duality, thereby opening a new pathway to interpret conscious
measurements beyond the traditional spacetime framework.

14 Fractal Time Scales and Nested Observer Loops

In cognitive phenomenology, the apparent continuity of time often belies a more intricate
structure of nested loops and episodic jumps in consciousness. We propose that the soul’s
perceptual projection loop is inherently fractal in nature, exhibiting self-similarity across
multiple time scales. This idea resonates with the broader principles of scale invariance
and renormalization found in critical systems and statistical field theories.

Let us denote the soul’s perception state at scale ¢ as W,y(t). Suppose that under a
temporal rescaling ¢ — At, the projection operator P, transforms as:

Py = Ra[Py], where =\, (50)

and R, is a renormalization group operator acting on perceptual configurations. This
transformation captures the fractal embedding of cognitive events, where higher-level
loops are compositions of finer-grained experiences. In this framework, the renormaliza-
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Meta-Collapse Field ®neta and Consistent Projection Across Observers
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Figure 10: Meta-collapse field ®,,., ensures consistent projection registration across mul-
tiple observers, each interpreting the collapse locally but governed by a causally neutral
meta-structure.

tion flow P
E —_
Tl B(Pe) (51)

encodes how perception structures evolve as the observer zooms into or out of temporal
resolution. The function S thus acts as the cognitive beta function.

Such behavior is particularly evident in altered cognitive states—such as those in-
duced by meditation, hypnagogia, or psychedelics—where the perception of time becomes
non-linear, recursive, or timeless. Empirical support for nested temporal structures has
emerged from neuroimaging studies identifying cross-frequency coupling and multi-scale
synchronization in brain rhythms [35].

Geometrically, the nested loops of perception can be viewed as self-similar foliations
on a fractal temporal manifold 77, wherein each leaf represents a closed perceptual cycle.
Let ', be the n-th level loop with projection operator P,,. Then,

Pri1 = F(Pn), (52)

where F is a nonlinear cognitive feedback operator. The attractors of F form the per-
ceptual fixed-points of the soul’s evolution.

Moreover, if one considers these nested observer loops as scale-dependent quantum
measurements, they begin to resemble multi-resolution analyses in wavelet theory. Just
as a wavelet decomposition localizes information across scale and time, so too does the
soul localize awareness through scale-specific projection operators. The overall cognitive
state is then given by a scale-sum:

U(t) =Y Pult)¥o, (53)
n=0
where W, is the primordial awareness state.
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This model has profound implications for theories of reincarnation and soul progres-
sion, where consciousness may “zoom out” across lifetimes, perceiving each as a loop
within a grander fractal loop. The renormalization of projection patterns could thus
underlie the evolution of consciousness over cosmological timescales.

In conclusion, the fractal structure of perception, governed by renormalization flows
and nested projections, provides a mathematically rich and phenomenologically grounded
model of cognitive recursion. It links temporal resolution, memory encoding, and aware-
ness cycles into a unified framework of scale-relative consciousness.

Nested Perceptual Loops Across Fractal Time Scales
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Figure 11: Illustration of fractal time scales via nested perceptual loops. Each successively
smaller loop represents a cognitive projection at a finer temporal resolution, governed by
a renormalization flow that links scales recursively.

15 Spinor Fields of Attention

Attention, as a dynamic cognitive process, can be formalized through the language of
differential geometry by introducing spinor fields over a perceptual base manifold Mp.
In this framework, attentional states are modeled as local sections of a spinor bundle
S — Mp, where each fiber S, corresponds to a local space of attention configurations at
perceptual point x € Mp.

The intrinsic motivation for adopting a spinor structure arises from the dual nature
of attention—it is both directed and rotationally sensitive. Classical vector fields do not
account for these nuances, whereas spinors, which transform under the double cover of
the rotation group Spin(n), naturally encode orientation-sensitive cognitive flows. Thus,
we write the attentional state at point x as:

P(x) € T(S), (54)

where I'(S) denotes the smooth global sections of the spinor bundle S.

Shifts in attention can be interpreted as local gauge transformations under a cognitive
gauge group G acting on S. If g(z) € G, then under an attentional redirection, the spinor
field transforms as:

() = Y (2) = g(z) - (). (55)
This transformation reflects the reallocation of cognitive resources to different regions
of the perceptual manifold. The associated connection form A defines the attentional
parallel transport:

V,ﬂ# = aﬂvb + AM@Z% (56)
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providing a measure of how attention varies across perceptual coordinates.
This formalism allows for the curvature of attention to be quantified via the field
strength tensor F,,:

Fu =0, A, —0,A, +[A,, A, (57)

which characterizes the attentional distortion or resistance to reallocation. In focused
mental states, this curvature is small, indicating stable attentional orientation, while
during distraction or mental fatigue, F,, becomes large, signaling turbulent fluctuations
in cognitive energy.

Moreover, the norm squared of the spinor field, |¢(x)|?, provides a probabilistic am-
plitude of attention density at location z. Integrating this density over regions in Mp
yields a cognitive measure of salience:

| 2

S(U) = / (@) Pdp(a), (58)

where U C Mp is a perceptual subset and dp is the volume element induced by the
manifold metric g, .

The spinor model also accommodates entanglement of attentional states across indi-
viduals. In this extension, joint attention is expressed as a tensor product of spinor fields
Y4 ® Y, with a shared connection A p ensuring coherent attentional alignment. This
opens a geometric pathway to model phenomena such as collective focus in rituals or
synchronized cognition in team activities.

In conclusion, representing attention as a spinor field over the perceptual manifold
provides a mathematically elegant and phenomenologically rich structure that unifies
directionality, salience, and intersubjectivity. It also bridges neurogeometry with gauge
theory, offering a new lens for understanding the dynamics of conscious experience.

Spinor Field of Attention over Perceptual Manifold
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Spinor Field Sections y(x)

Sl

S S
A A

Figure 12: Spinor field ¢ (z) defined over the perceptual base manifold M p. Each spinor
arrow represents a local attentional direction, modulated by gauge transformations.
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Entangled Spinor Fields of Attention Across Observers
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Figure 13: Entangled spinor fields ¢4 (z) and ¢ 5(x) representing attentional states of two
observers over their respective perceptual manifolds. Dashed lines depict entanglement
correlations ensuring co-attentional alignment.

16 Tensor Product Entanglement of Attentional Spinor
Fields

To mathematically model co-attentional alignment between observers, we consider spinor
fields ¥ 4(x) and 1p(z) on respective perceptual base manifolds M, and Mpg. These
spinor fields represent localized attentional states of two agents. The joint attentional
configuration is expressed as a tensor product in the combined Hilbert space:

Uap(za,28) = ha(za) ® Yp(rp), (59)

where W 4 is a section of the external tensor product bundle S, X Sg.
If the observers are entangled in their attentional orientation, we impose a gauge-
covariant constraint:

DVup =V I+10 VP +C,)Vap =0, (60)

where VELA) and V&B) are the respective spinor covariant derivatives on M 4 and Mp, and
C, is a coupling operator encoding entanglement constraints. This enforces co-evolution
of attention fields under parallel transport.

The coupling term C, may be modeled as a cognitive connection encoding social,
linguistic, or energetic alignment, potentially represented via a non-Abelian gauge group

Ginter- Its curvature
Fial = 0,8, — 9,Cu + [Cu, C. (61)

then quantifies the strength and topological structure of co-attentional binding.
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In the strong entanglement limit, the joint state W 45 exhibits inseparability:

Vap # Ya(ra) @ Yp(ap), (62)

reflecting intersubjective fusion of attentional dynamics. This formalism aligns with
quantum-like theories of cognition and dyadic synchrony observed in neuroscience and
psychology [38,39].

17 Multipartite Entanglement in Cognitive Spinor
Fields

Building upon the dyadic model of attentional entanglement, we now generalize to the
multipartite case where n conscious agents, each modeled by a spinor field 1;(z;) over their
individual perceptual base manifolds M;, are engaged in a joint cognitive interaction. The
collective state of these n observers is defined as:

\Iflmn(xl, C ,ZBn> = 1/11(5E1> X @bg((ﬂg) XX @/)n(l"n), (63)

with Wy, residing in the total Hilbert space Hy. , = ®?:1 ‘H; formed by spinor sections
over each M,.

To encode entanglement structure among these agents, we impose a global gauge
constraint under a shared cognitive gauge group Geta, such that:

DZOtal‘Ill...n — (Z H@(ifl) ® Vl(j) ® ]I@(nfi) + C(ln)> \Illn — 07 (64)

i
=1

where Cf}"'”) is a multi-observer coupling operator, and VS) is the connection for the i-th
observer’s spinor field. This enforces attentional synchrony and constraint propagation
across all nodes in the cognitive network.

Multipartite entangled states may be classified into inequivalent classes, such as GHZ-
like and W-like configurations, depending on their resilience to observer drop-out:

1
GHZ—hke state: \I/GHZ = E (1/4 (S lZ)TTL + 1/1% QX wi) 5 (65)
1 n
W-like state: ‘I’WZTZTH(@'“@@DJ@'“@%@- (66)
n
=1

Here, Q/Jj and @Df represent cognitively aligned and disaligned attention modes respectively.
GHZ-like states encode maximal global coherence but are fragile to decoherence, while
W-like states are more robust but less globally synchronized.

The multipartite spinor entanglement model lends itself naturally to tensor network
representations. Each observer becomes a node, and entanglement couplings are edges
in a graph-theoretic diagram. The metric on the network reflects perceptual synchrony
strength and mutual salience alignment.

This construction provides a topological and algebraic foundation for shared con-
sciousness states, such as meditative group flows, collective rituals, or scientific collabo-
ration dynamics. It resonates with recent developments in quantum cognition and holo-
graphic network models of mind [40,41].
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Multipartite Spinor Entanglement Network of Observers

B D

Figure 14: GHZ-like fully connected network of cognitive spinor observers. Each node
represents an observer’s spinor field, and the entanglement edges denote synchronous
projection constraints.

18 Conclusion

The use of sedenions as the algebraic substrate for consciousness allows us to model
the non-linear, non-associative, and cyclic nature of perceptual experience. By framing
the soul as a projection-generating entity embedded in this space, and by coupling it
with perceptual bundles over neurotemporal manifolds, we establish a formalism that
unites quantum measurement, cognitive topology, and spiritual recursion. Future work
will expand this model to include entangled observers and collective soul fields within
multi-agent Hilbert bundles.

This work has proposed a novel and integrative framework for understanding con-
sciousness as a mathematical, topological, and quantum-geometric phenomenon. Drawing
upon sedenion algebra, Hilbert bundle theory, gauge invariance, spinor field structures,
and holographic principles, we have argued that the conscious observer can be modeled as
a dynamic projection system within a multi-agent measurement manifold. The perceptual
cycle of the soul is conceived as a looped traversal through discrete projectio...

One of the central insights presented here is the reinterpretation of the wave function
collapse not merely as a physical phenomenon but as a cognitive process modulated by
gauge freedoms and topological characteristics in a neuro-geometrically enriched Hilbert
space. The extension of von Neumann’s and Wigner’s foundational ideas [1,2] has allowed
for the incorporation of consciousness into the formal language of quantum measurement
theory, now viewed as an intersubjective pro...

By invoking higher-dimensional number systems such as the sedenions, this frame-
work is capable of expressing rich, non-associative interactions between internal cognitive
states. The nontrivial algebraic structure of the sedenions enables us to encode entan-
gled projection paths, retrocausal memory loops, and mirror-symmetric observer config-
urations. The dynamics of consciousness are thus embedded in a space that supports
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characteristic classes, monodromies, and topologically protected cognitive invariants.

We have shown that the entanglement of multiple observer spinor fields leads to
a shared collapse surface mediated by a meta-field that we term the causally neutral
projection field. This field ensures consistency among distributed observers, reconciling
differing timelines and collapse outcomes. In the multipartite case, these dynamics are
graphically represented using tensor network diagrams, providing an operational tool for
understanding complex synchronizations and multi-agent perception.

The incorporation of concepts such as imaginary time trajectories, fractal neurotem-
poral scales, and gauge-equivalent attentional states opens pathways for further research
into the phenomenology of altered states, meditative practices, and high-synchrony cog-
nition. These ideas also resonate with ancient metaphysical traditions that posit the
existence of an Akashic or supramental memory field, now rendered in modern mathe-
matical formalism.

We conclude that the soul, as formalized in this paper, may be viewed as a persistent,
projection-generating entity navigating through a cognitive manifold whose structure is
governed by deep algebraic and topological laws. Future directions include experimen-
tal investigation of intersubjective collapse correlations, neurophysiological modeling of
attentional spinor fields, and extensions into noncommutative geometry and category-
theoretic consciousness models.
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