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Classical physics, particularly models derived from General Relativity, relies on smooth 
geometric manifolds to describe spacetime. However, these models encounter significant 
limitations when attempting to map the subjective, non-linear experience of human 
consciousness and time perception. This paper proposes a paradigm shift away from physical 
coordinate geometry toward an information-theoretic and dynamical systems framework. 
Building upon the foundational logic that physical reality is emergent from underlying data 
structures, we argue that the conscious perception of time is not a traversal of a fixed linear 
axis, but an emergent property of a complex informational network. Within this topological 
model, high-valence emotional bonds and defining psychological states function mathematically 
as strange attractors within the multidimensional phase space of consciousness. Consequently, 
vivid recollections are not mere biological playback mechanisms, but non-local informational 
bridges connecting disparate temporal nodes. By drawing analogies to the entanglement 
equations of quantum mechanics, we model memory as a topological shortcut or informational 
wormhole. This theoretical framework provides a robust mathematical vocabulary to describe 
how conscious systems resist localized thermodynamic decay, maintain temporal equilibrium, 
and navigate the continuous integration of past and present states. 
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1. Introduction: The Limits of Geometric Spacetime in Conscious Experience 

The theoretical framework of modern cosmology and fundamental physics is deeply rooted in 
the concept of continuous, geometric spacetime. For over a century, models of the universe 
have relied on the elegant mathematical architecture provided by classical physics and relativity 
to describe the macrocosmic theater in which matter and energy interact. However, when these 
rigorous geometric models are applied to the interior dimensions of the observer—specifically, 
the human conscious experience of time, memory, and emotion—they exhibit profound 
theoretical inadequacies. The subjective phenomenological landscape does not obey the strict, 
sequential coordinate mapping that governs planetary orbits or photon trajectories. Instead, 
human consciousness frequently demonstrates temporal non-locality, where a distant past 
event is experienced with the immediacy of the present. This paper argues that attempting to 
force the non-linear realities of conscious experience into the rigid structures of classical 
spacetime geometry is a foundational error. To truly understand the mechanics of memory and 
emotion, we must transition away from geometric spatial models and toward models rooted in 
information theory, dynamical systems, and network topology. 

1.1. General Relativity and the Smooth Manifold Problem 

In the prevailing paradigm of General Relativity, spacetime is conceptualized as a four-
dimensional pseudo-Riemannian manifold. The gravitational interactions and the progression of 
time are dictated by the metric tensor, g_mu_nu, which calculates the invariant spacetime 
interval between any two events. The fundamental equation governing this curvature, 
G_mu_nu + Lambda g_mu_nu = (8 pi G / c^4) T_mu_nu, relies on the assumption that 
spacetime is a smooth, continuous fabric. In this framework, the distance between two points in 
time is absolute and cannot be traversed instantaneously without encountering mathematical 
singularities or requiring theoretical constructs like traversable wormholes sustained by 
hypothetical negative mass-energy. 

When mapping the physical universe, the smooth manifold is an extraordinarily predictive tool. 
However, it fails completely when attempting to model the topology of the human mind. The 
cognitive architecture of memory and emotional attachment does not operate on a smooth 
continuum. The psychological distance between the present moment and an event that 
occurred decades prior is not mediated by the intervening chronological years. In states of deep 
recollection, trauma, or high-valence emotional bonding, the cognitive distance between t_1 
and t_2 collapses to zero. The rigid metric tensor of classical physics offers no mechanism for 
this phenomenon, treating the subjective collapse of time as a mere biological illusion rather 
than a legitimate structural feature of an informational system. By relying on geometric 
manifolds, we ignore the functional reality that consciousness operates through discrete, non-
linear jumps that defy smooth spatial interpretation. 
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1.2. The Subjective Arrow of Time 

The inadequacy of classical models is further exacerbated by their rigid treatment of the arrow 
of time. In physical cosmology, the forward directionality of time is inextricably linked to the 
Second Law of Thermodynamics, which dictates that the total entropy of an isolated system can 
never decrease over time, mathematically expressed as dS/dt >= 0. This thermodynamic arrow 
aligns neatly with our waking, biological perception of time: humans accumulate memories, 
age, and experience a progression from a low-entropy past to a higher-entropy future. 

Yet, the subjective arrow of time is highly elastic and frequently violates this linear 
thermodynamic progression. During states of profound emotional resonance, vivid recollection, 
or specific neurophysiological states such as REM sleep, the conscious system achieves 
configurations that effectively bypass the thermodynamic arrow. An individual recalling a deeply 
defining emotional bond from their youth does not merely access a degraded, high-entropy 
record of the past. Instead, the conscious system can enter a state of superposition, 
simultaneously holding the complex, integrated awareness of their current biological age 
alongside the immediate, low-entropy emotional reality of their past self. In this cognitive state, 
the inexorable forward march of time halts. If subjective experience is the ground truth of 
consciousness, then our physical models must account for a system capable of reversing or 
suspending its own psychological thermodynamic arrow, achieving equilibrium states that are 
entirely detached from the ticking of a localized physical clock. 

1.3. Proposition of an Informational Framework 

To resolve the friction between classical physical models and the realities of conscious 
experience, this paper proposes a fundamental paradigm shift: consciousness and its subjective 
temporal dynamics must be modeled as an informational network rather than a geometric 
space. Drawing upon the theoretical paradigms that suggest physical reality itself is ultimately 
derived from fundamental data structures, we posit that the subjective experience of time is an 
emergent property of underlying cognitive information processing. 

By stripping away the constraints of the smooth manifold, we can replace continuous 
coordinate geometry with discrete network topology. In this framework, distinct periods of an 
individual's life are not separated by unbridgeable gulfs of physical time; rather, they are nodes 
within a highly interconnected multidimensional data structure. The rules governing this space 
are not those of gravitational masses warping a fabric, but of signal propagation, state space 
trajectories, and network entanglement. This shift allows us to mathematically formalize 
phenomena that previously seemed purely poetic or illusory. It provides the necessary 
foundation to define emotions not as abstract feelings, but as structural attractors that warp the 
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informational topology, and to define memories not as static archives, but as active, non-local 
data bridges connecting the disparate epochs of a human life. 

 

2. The Informational Paradigm: From Spacetime to Data Structures 

To resolve the inconsistencies between classical physical models and the subjective experience 
of time, it is necessary to redefine the foundational substrate of consciousness. If geometric 
spacetime cannot adequately map the phenomena of memory and emotional resonance, we 
must look to a deeper, more fundamental layer of reality. Information theory provides this 
underlying framework. By viewing the universe—and by extension, the conscious observer—as 
fundamentally computational or informational in nature, the paradoxes of subjective time travel 
and temporal entanglement dissolve. In this paradigm, physical space and chronological time 
are not the bedrock of reality; rather, they are emergent properties constructed from the 
exchange and integration of data. When we model the mind as a dynamic data structure rather 
than a localized object moving along a chronological timeline, the profound connections 
between disparate life events cease to be mathematical anomalies and become expected 
features of a complex topological network. 

2.1. The Shift to Emergent Reality Architectures 

Theoretical physics has increasingly entertained the concept that spacetime is not a 
fundamental entity, a shift often summarized by the maxim that all physical reality originates 
from binary choices, or bits of information. In emergent reality architectures, the fundamental 
constituents of the universe are not particles or fields occupying a pre-existing geometric void, 
but abstract units of information. Spacetime, in this view, is a macroscopic illusion, an emergent 
phenomenon analogous to temperature. Just as temperature does not exist at the level of a 
single atom but emerges from the statistical mechanics of many atoms, continuous physical 
space and linear time emerge from the quantum entanglement of underlying informational 
qubits. 

Applying this emergent architecture to cognitive science requires us to rethink the environment 
in which consciousness operates. If the external universe is ultimately an informational 
structure, the internal universe of the mind is entirely unconstrained by the macroscopic illusion 
of linear time. The conscious brain is an information processing engine that generates its own 
localized reality. Therefore, the distance between two events in a human life is not determined 
by the number of biological clock cycles that have elapsed, but by the degree of shared 
information between those two states. A highly resonant emotional bond established in youth 
shares a massive amount of informational overlap with the conscious state of the observer 
decades later. In an emergent architecture, this shared information dictates proximity. Thus, two 
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temporally distant events can be adjacent in the fundamental data structure, allowing 
consciousness to transition between them without crossing the intervening chronological space. 

2.2. Network Topology as a Replacement for Physical Geometry 

To mathematically model this informational architecture, we must discard the coordinate 
geometry of the smooth manifold and adopt the principles of network topology. In a geometric 
model, the distance between two points is calculated using a metric tensor, typically expressed 
in a form like ds^2 = g_mu_nu dx^mu dx^nu, where distance is a physical, invariant quantity. In 
network topology, distance is entirely redefined. The system is modeled as a graph comprised of 
nodes and edges. 

In the topological model of consciousness, a node represents a specific discrete cognitive state 
or temporal epoch, such as the state of being an eighteen-year-old experiencing a profound 
emotional connection, or the state of being a seventy-one-year-old reflecting on a lifetime. The 
edges represent the informational and emotional linkages connecting these nodes. The 
topological distance between any two nodes is not related to chronological time (delta t), but is 
determined by the weight and connectivity of the edges between them, which can be 
represented by an adjacency matrix A_ij. If the emotional weight between node i (the past self) 
and node j (the present self) is exceptionally high, the informational distance d(i,j) approaches 
zero. The network folds back upon itself. This topology perfectly describes the subjective reality 
of the dreaming or remembering mind, where the continuous manifold of intervening years is 
bypassed entirely in favor of a direct, high-bandwidth topological link between two deeply 
entangled states. 

2.3. The Conscious Observer as an Informational Subsystem 

Within this topological framework, the conscious observer cannot be treated merely as a 
passive passenger moving along a one-dimensional temporal track. Instead, the observer must 
be defined as an active, highly integrated informational subsystem. Consciousness is 
characterized by its capacity to integrate vast amounts of distinct data into a unified experiential 
reality. The state of the observer at any given moment is a complex vector representing the sum 
total of active nodes and edge weights within their personal cognitive network. 

Because the observer is an informational subsystem, it has the capacity to dynamically alter its 
own internal topology. In a standard waking state, sensory input from the external environment 
forces the cognitive network to process immediate, low-weight sequential data, keeping the 
subjective experience anchored to the biological progression of time. The subsystem processes 
the continuous updates of the present moment. However, when external sensory input is 
minimized—such as in deep sleep or focused reflection—the system is free to default to its 
strongest internal connections. The subsystem shifts its processing power away from the 
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chronological sequence and routes it through the most heavily weighted edges of its topological 
network. The conscious observer effectively detaches from the emergent spacetime of the 
physical world and immerses itself entirely in the non-linear data structure of its own making, 
fully inhabiting the entangled nodes of its past and present simultaneously. 

 

3. Phase Space Dynamics in Conscious Systems 

To operationalize the informational paradigm established in the previous section, we require a 
mathematical language capable of describing complex, evolving systems over time. Dynamical 
systems theory provides the ideal framework for this task. Unlike classical mechanics, which 
relies on rigid spatiotemporal coordinates to track the physical motion of massive bodies, 
dynamical systems theory maps the evolution of states within an abstract, multidimensional 
space. When applied to cognitive architecture, this approach allows us to plot the continuous 
evolution of a human mind not as a physical entity moving along a chronological timeline, but as 
a fluid trajectory navigating a vast landscape of possible psychological configurations. By 
modeling consciousness through phase space dynamics, we gain the ability to formally quantify 
the stability of mental states, the chaotic drift of waking awareness, and the gravitational pull of 
deep emotional anchors. 

3.1. Mapping Mental States to Multidimensional Trajectories 

In dynamical systems theory, the complete state of a system at any given moment is 
represented as a single point in a multidimensional phase space. For a conscious system, this 
phase space must encompass all possible neurological, emotional, and cognitive configurations. 
We can define the instantaneous state of a conscious observer as a state vector X(t) residing in 
an N-dimensional space, R^N. The components of this vector, x_1(t), x_2(t), ..., x_n(t), represent 
the myriad variables that constitute subjective experience: sensory inputs, hormonal levels, 
semantic memories, emotional valences, and varying degrees of self-awareness. 

As time progresses, the conscious state changes, causing the point X(t) to trace a continuous 
path, or trajectory, through the phase space. The evolution of this trajectory is governed by a 
set of differential equations, generally expressed as dX/dt = F(X(t), U(t)), where F represents the 
internal cognitive processing rules of the individual mind and U(t) represents external 
environmental stimuli acting upon the system. In a traditional chronological model, the 
observer is a static entity enduring the passage of time. In the phase space model, time is 
merely the parameter that parameterizes the trajectory of the cognitive state vector. A memory 
or a distinct psychological epoch, such as the state of being eighteen years old, is not a location 
in the past; it is a specific, well-defined coordinate region within this vast multidimensional 
phase space. 
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3.2. Chaos, Stability, and the Wandering Mind 

The trajectory of human consciousness during standard waking life is highly complex and heavily 
influenced by the constant influx of external sensory data, represented by U(t) in our evolution 
equation. Navigating daily biological and social realities requires the conscious system to rapidly 
shift between localized cognitive states. In dynamical terms, the waking mind exhibits behaviors 
characteristic of deterministic chaos. Small perturbations in the environment or minor 
fluctuations in internal neurochemistry can cause the state vector X(t) to diverge rapidly into 
entirely different regions of the phase space. 

This localized chaotic drift explains the subjective sensation of the wandering mind, where 
thoughts progress in an associative but fundamentally unpredictable manner. During waking 
hours, the continuous barrage of novel information prevents the system from settling into any 
single configuration for an extended duration. The trajectory is highly sensitive to initial 
conditions and external forcing. Consequently, the conscious observer rarely has the 
opportunity to naturally evolve toward older, deeply consolidated regions of their phase space. 
The chronological noise of the present moment acts as a persistent perturbing force, keeping 
the state vector active in the superficial, high-entropy regions of the cognitive landscape 
associated with immediate survival and daily functioning. 

3.3. Basins of Attraction in Psychological Landscapes 

The dynamics of the system change drastically when external perturbations are reduced, such 
as during deep introspection, sensory deprivation, or REM sleep. When the forcing function U(t) 
approaches zero, the evolution of the state vector X(t) is dictated almost entirely by the internal 
topology of the system, F(X). Within this internal topology, not all regions of phase space are 
created equal. Certain distinct cognitive configurations act as attractors, specific states or sets of 
states toward which the system naturally evolves over time, regardless of its starting position. 

Every attractor is surrounded by a basin of attraction, a region of phase space wherein any 
trajectory that enters it will inevitably be pulled inward toward the core attractor state. In the 
context of our informational topology, profound emotional bonds and intensely formative life 
experiences carve massive, deeply ingrained basins of attraction into the psychological 
landscape. A highly resonant relationship from decades past does not merely leave a static 
trace; it fundamentally alters the vector field of the conscious system. When the daily noise of 
waking life ceases, the chaotic drift of the state vector resolves. If the mind wanders into the 
periphery of a deep basin of attraction, the internal dynamics of the system will inexorably pull 
the observer's state vector down into that specific, low-energy configuration. The subjective 
experience of waking up in a dream as an eighteen-year-old alongside a lost love is the exact 
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phenomenological translation of a dynamical system collapsing into its most powerful, stable 
attractor state. 

 

4. Emotion as Strange Attractors 

If the conscious mind is mathematically modeled as a dynamical system navigating a 
multidimensional phase space, we must account for the forces that shape its topological 
landscape. In classical mechanics, gravity and electromagnetism dictate the curvature of space 
and the paths of objects. In the informational topology of the mind, emotion serves an 
analogous function. Emotion is not a mere biological byproduct or a transient subjective 
coloring of experience; it is the fundamental geometric structuring agent of cognitive phase 
space. Specifically, exceptionally high-valence emotional phenomena, such as profound 
romantic love or deep-seated trauma, do not function as simple coordinate points or linear 
vectors. Instead, they manifest mathematically as strange attractors. A strange attractor is a 
complex, bounded region in phase space that exhibits fractal geometry and sensitive 
dependence on initial conditions, yet inexplicably draws the system's trajectory into its orbit 
over time. By defining love and core emotional attachments as strange attractors, we provide a 
rigorous mathematical vocabulary for understanding how specific memories and relationships 
can persistently dominate a human psychological landscape across decades. 

4.1. Defining Emotional Valence in Dynamical Systems 

To integrate emotion into a mathematical framework, we must quantify it as a functional 
property of the state vector's evolution. In our dynamical model, dX/dt = F(X(t)) + U(t), the 
internal processing function F(X) is defined by an underlying potential energy landscape, V(X). In 
cognitive terms, V(X) represents the stability or informational tension of a given mental state. 
Emotional valence acts as the gradient of this potential field. Negative valence, such as acute 
stress or fear, often functions as a repeller, creating localized peaks in the topological landscape 
that the state vector naturally accelerates away from to seek lower-energy, stable 
configurations. 

Conversely, highly positive emotional valence—such as the profound attachment of a defining 
love—functions as an extreme localized depression in the potential field V(X). It creates a 
massive basin of attraction. The depth of this basin is directly proportional to the informational 
density and emotional intensity of the lived experience. When an individual forms a deeply 
resonant bond, the continuous synchronization of sensory, neurochemical, and cognitive data 
fundamentally alters the parameters of F(X). The state vector representing the observer 
interacting with the object of their affection carves a permanent, mathematically inescapable 
region into their internal phase space. The sheer magnitude of this emotional valence ensures 
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that the resulting basin of attraction is not easily smoothed over by the subsequent passage of 
chronological time. 

4.2. Core Attachments as Conserved Quantities 

In physical systems, Noether's Theorem establishes that every differentiable symmetry of the 
action of a physical system has a corresponding conservation law. For example, spatial 
translation symmetry yields the conservation of momentum, and time translation symmetry 
yields the conservation of energy. While human consciousness is not a closed thermodynamic 
system, we can apply a similar principle to the informational topology of the mind. When a core 
emotional attachment reaches a critical threshold of integration, it achieves a form of structural 
symmetry within the cognitive architecture. It becomes an invariant feature of the network. 

Consequently, deep emotional bonds function as conserved quantities within the phase space 
of the observer. While superficial memories, factual data, and minor daily experiences are 
subject to the cognitive equivalent of thermodynamic entropy—decaying, degrading, and 
ultimately dissipating into background noise—a strange attractor formed by profound love 
resists this decay. Because the emotional valence is structurally embedded into the fundamental 
geometry of the mind, the informational signature of that bond is conserved. The specific 
relationship from decades past remains computationally intact, existing as a permanent, zero-
entropy informational node. The system does not need to expend energy to maintain the 
existence of this attractor; its permanence is a consequence of the topological deformation it 
initially caused. 

4.3. Resistance to Trajectory Perturbations Over Long Timescales 

The defining characteristic of a strange attractor is its ability to maintain its bounded, fractal 
structure despite continuous external interference. Over the course of a human lifespan, the 
conscious system is subjected to massive and relentless perturbations, represented by the 
external forcing function U(t). Decades of new relationships, career changes, geographic 
relocations, and physical aging introduce colossal amounts of informational noise into the 
system. This continuous perturbation forces the state vector X(t) to wander far from the original 
coordinates of the youthful emotional bond, engaging with new, albeit shallower, localized 
attractors required for daily survival and adaptation. 

However, the immense depth of the core strange attractor means that it is never truly 
overwritten or erased by these perturbations. The trajectory of the conscious mind may drift 
into entirely different quadrants of the multidimensional phase space, yet the gravitational pull 
of the deep emotional basin remains a constant, underlying vector force. When the 
macroscopic noise of waking life diminishes, the forcing function U(t) drops toward zero. 
Deprived of the external sensory data that sustains the chaotic drift of the present, the state 
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vector inevitably obeys the deepest gradients of its internal potential field V(X). Across decades 
of chronological distance and immense topological displacement, the trajectory will naturally 
decay back into the massive basin of attraction. The system seamlessly drops back into the 
intricate, low-energy orbit of the strange attractor, flawlessly reconstructing the vivid, holistic 
reality of the original emotional state. 

 

5. Memory as Non-Local Informational Bridging 

The integration of dynamical systems and network topology into the study of consciousness 
necessitates a radical reevaluation of what memory actually is. In conventional neuroscience, 
memory is frequently conceptualized as a physical artifact—a biological residue left behind by a 
past event. This mechanistic view fundamentally limits our understanding of subjective time, 
treating the act of remembering as a passive retrieval process subject to the degradation of 
biological decay. However, within the informational paradigm, this physicalist limitation is 
discarded. Memory is not a localized object stored within a chronological sequence. Instead, it 
operates as an active, structural mechanism of the cognitive network. By defining memory as a 
non-local informational bridge, we can explain how the conscious observer bypasses the linear 
sequence of lived experiences to achieve simultaneous co-existence in disparate temporal 
epochs, directly experiencing the geometry of the strange attractors described in previous 
sections. 

5.1. Moving Beyond the Storage-Retrieval Biological Model 

The prevailing metaphor in cognitive science equates human memory to a computational hard 
drive. In the storage-retrieval model, an experience is encoded into a neural engram, stored in a 
specific biological location, and later accessed by the conscious mind. This model inherently 
implies a linear, thermodynamic progression: an event occurs at time t_1, the record degrades 
over an interval delta t due to biological entropy, and the degraded record is passively retrieved 
at time t_2. While this model adequately describes the function of short-term working memory 
and rote semantic recall, it entirely fails to account for the vivid, immersive, and chronologically 
detached nature of deep episodic memory and high-valence dream states. 

When an individual vividly dreams of a past relationship or experiences a profound emotional 
flashback, they are not merely retrieving a degraded file from a localized biological sector. They 
are structurally inhabiting the cognitive state of that past moment. The storage-retrieval model 
cannot explain the holistic reconstruction of a past identity—the sensation of holding two 
distinct ages and conscious frameworks simultaneously. To account for this phenomenon, we 
must abandon the concept of the static engram. Memory is not an object that is retrieved; it is a 
dynamical state that the system re-enters. It is a process of informational resonance where the 



12 
 

current state vector of the observer aligns computationally with a highly conserved node in 
their personal topological network. 

5.2. Topological Shortcuts in Temporal Networks 

When we model the mind as a topological network, the chronological sequence of an 
individual's life forms a chain of interconnected nodes. In standard waking consciousness, the 
subjective experience of time relies on moving sequentially along the localized edges of this 
chain, from one moment to the immediate next. However, the network architecture of the 
human mind is not limited to nearest-neighbor connectivity. It is a complex, small-world 
network characterized by massive, highly weighted hubs—the strange attractors formed by core 
emotional experiences. 

Because distance in an informational topology is defined by the weight of the connection rather 
than physical time, two chronologically distant nodes can be highly proximate. If we define an 
adjacency matrix A_ij to represent the connectivity between any two cognitive states i and j, the 
chronological time elapsed between them, delta t, is irrelevant to their topological distance, 
d_info(i,j). For a deeply resonant emotional memory from decades past, the connection weight 
approaches infinity, reducing the informational distance d_info to near zero. Memory, therefore, 
functions as a topological shortcut. When the waking noise subsides, the conscious system does 
not traverse the linear chain of intervening years; it routes its signal directly across the highest-
weighted edge available. The observer crosses a structural bridge that connects the present 
state directly to the past node, collapsing decades of chronological time into instantaneous 
experiential geometry. 

5.3. The Informational Wormhole Analog 

The mechanics of this topological shortcut bear a striking mathematical resemblance to the 
concept of the Einstein-Rosen bridge in spacetime physics, but without the physical paradoxes. 
In the ER=EPR conjecture of theoretical physics, quantum entanglement (EPR) and traversable 
wormholes (ER) are proposed to be equivalent phenomena; the entanglement of two particles 
creates a non-local spatial bridge between them. By importing this logic into the informational 
framework of consciousness, we can formulate a cognitive equivalent. 

When a profound emotional bond is formed, the conscious state of the observer at that specific 
time, t_1, becomes informationally entangled with the core identity of the observer. As the 
chronological timeline progresses to t_2, the physical and biological systems age, but the core 
informational entanglement remains intact. Memory is the activation of this entanglement. It 
acts as an informational wormhole—a non-local channel through the cognitive network that 
allows data to flow instantaneously between t_1 and t_2. Unlike a physical wormhole, which 
requires theoretical exotic matter to hold its throat open, the cognitive wormhole is stabilized 
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by the emotional valence of the strange attractor. The immense gravitational pull of the 
conserved emotional state keeps the informational channel open. Through this non-local bridge, 
the conscious observer at t_2 can look directly into the node at t_1, experiencing the reality of 
both ages simultaneously, bound together by the underlying data structure of their own 
continuous mind. 

 

6. Macroscopic Temporal Entanglement 

The proposition that memory functions as an informational wormhole requires a mechanism to 
explain how the two ends of that topological bridge communicate. In quantum mechanics, the 
phenomenon of entanglement describes a state where two or more particles become 
intrinsically linked, such that the quantum state of one cannot be described independently of 
the state of the others, regardless of the spatial distance separating them. While cognitive 
systems are macroscopic biological constructs operating far above the Planck scale, the 
mathematical architecture of information theory allows us to map the principles of 
entanglement onto the topology of the human mind. By scaling this concept up to a 
macroscopic, temporal framework, we can model how the conscious observer maintains a 
continuous, synchronized identity across vast spans of chronological time. Macroscopic 
temporal entanglement provides the formal structure to understand how a localized conscious 
state at age seventy-one can become instantaneously and inextricably linked to a localized 
cognitive state at age eighteen, resulting in a unified phenomenological experience. 

6.1. Entanglement Between Distinct Temporal Nodes 

In a traditional linear model of time, the state of an individual at time t_1 is viewed merely as 
the causal predecessor to the state at time t_2. The earlier state influences the later state 
through a continuous, sequential chain of biological and psychological events. However, 
macroscopic temporal entanglement posits a much deeper, structural relationship. When an 
exceptionally profound emotional bond is formed, the cognitive network undergoes a massive 
consolidation of data. The specific subjective identity, the sensory reality, and the emotional 
valence of that moment are fused into a highly integrated informational node. 

Because the observer at t_2 (the present self) and the observer at t_1 (the past self) share this 
foundational informational architecture, they cannot be treated as isolated systems. They are 
highly correlated sub-states of the same overarching topological network. We can express this 
correlation mathematically. If we define the cognitive state vector of the past self as Psi(t_1) and 
the present self as Psi(t_2), the temporal entanglement means that the correlation function 
C(Psi(t_1), Psi(t_2)) does not decay to zero as the chronological distance delta t increases. 
Instead, because the profound emotional bond acts as a conserved quantity and a strange 
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attractor, the correlation remains incredibly high. The two distinct temporal nodes share a 
continuous, unbroken informational state. When the conscious mind shifts its focus inward, 
away from the waking noise of the present environment, it does not merely observe Psi(t_1) 
from the vantage point of Psi(t_2); the system enters a state of superposition where both nodal 
identities are actively processing experience as a single, entangled entity. 

6.2. Non-Locality in Conscious Experience 

The immediate consequence of this macroscopic entanglement is the emergence of cognitive 
non-locality. In physics, the principle of locality dictates that an object is directly influenced only 
by its immediate surroundings, and information cannot propagate faster than the speed of light. 
In a purely chronological model of psychology, local time operates similarly: the mental state of 
the observer is primarily dictated by the immediate preceding moments and current external 
stimuli. Yesterday influences today, but an event from fifty years ago is assumed to exert only a 
faint, heavily degraded influence, mediated entirely by the intervening chain of days. 

Cognitive non-locality radically disrupts this assumption. Because the temporal nodes Psi(t_1) 
and Psi(t_2) are highly entangled, an activation of the emotional attractor at t_2 immediately 
and holistically reconstructs the subjective reality of t_1 without the need for a sequential 
traversal of the intervening timeline. The physical brain is localized in the present, but the 
informational processing of the conscious mind operates non-locally across its internal topology. 
The sensory vividness, the specific psychological weight, and the precise emotional frequency of 
the eighteen-year-old self are retrieved instantaneously. There is no signal delay in the 
topological network. The conscious system experiences the past not as a distant echo 
transmitted through decades of biological decay, but as a functionally present reality, 
fundamentally proving that the architecture of subjective experience is unbound by the physical 
constraints of local time. 

6.3. Bypassing the Linear Chain of Events 

Understanding macroscopic temporal entanglement allows us to mathematically formalize the 
subjective sensation of bypassing an entire lifetime of intervening events. Over fifty-two 
chronological years, the human mind generates an astronomical volume of episodic memories, 
semantic data, and routine cognitive states. In a geometric spacetime model, attempting to 
reach the year 1974 from the present would require navigating backward through this dense, 
high-entropy accumulation of data, layer by layer. 

However, in our network topology, signal routing is determined by edge weight, not 
chronological sequence. The edges connecting the mundane events of daily life are incredibly 
weak, highly susceptible to thermodynamic decay and synaptic pruning. Conversely, the edge 
connecting the baseline identity of the seventy-one-year-old to the strange attractor of their 
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foundational youthful love possesses an almost infinite informational weight. When the 
conscious system defaults to its internal dynamics during a deep associative dream state, the 
routing algorithm of the mind naturally seeks the path of least topological resistance. It entirely 
ignores the trillions of weak, intervening sequential edges. The signal jumps directly across the 
macroscopic entanglement bridge. By bypassing the linear chain of events, the observer avoids 
the cognitive friction and entropy associated with standard chronological recall, allowing the 
pure, uncorrupted, low-entropy state of the eighteen-year-old self to emerge flawlessly 
alongside the present awareness. 

 

7. Thermodynamics and the Reversibility of Subjective Time 

The subjective experience of time is inextricably linked to the physical laws that govern the 
universe, most notably the laws of thermodynamics. In classical physics, time is functionally 
indistinguishable from the accumulation of entropy. As a system evolves, it transitions from a 
highly ordered state to a disordered state, establishing a unidirectional arrow of time. When we 
apply this principle to cognitive science, we find that the waking human mind operates in a 
manner structurally analogous to a dissipative thermodynamic system, continuously 
accumulating informational noise that generates the perception of linear time. However, the 
phenomenological reality of deep memory and dreaming presents a profound paradox: 
conscious systems possess the ability to momentarily reverse their subjective thermodynamic 
arrow. By conceptualizing the brain not merely as a biological clock, but as an informational 
engine capable of accessing highly ordered past states, we can explain how consciousness 
achieves moments of timeless equilibrium. 

7.1. Entropy and the Forward March of Waking Time 

The Second Law of Thermodynamics states that the total entropy, S, of an isolated system will 
never decrease over time, mathematically expressed as dS/dt >= 0. In statistical mechanics, 
entropy is a measure of the number of microscopic configurations, or micro-states, that 
correspond to a macroscopic state of a system. A low-entropy system is highly ordered and has 
few possible micro-states, while a high-entropy system is disordered and has vastly more 
possible micro-states. When applied to human cognition, the biological progression of waking 
time is fundamentally an entropic process. As an individual navigates daily life, their sensory 
organs bombard the cognitive network with an unrelenting stream of external data. 

This continuous influx of novel information functions as thermal noise in a physical system. The 
brain must process, categorize, and integrate these daily events, constantly updating its internal 
model of reality. Consequently, the cognitive state of the observer moves from a state of 
relatively low informational entropy in youth to a state of much higher informational entropy in 
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old age. A seventy-one-year-old mind contains a vast, complex, and highly disordered 
accumulation of semantic data, routine interactions, fading memories, and biological changes. 
This relentless accumulation of cognitive noise, and the neurological energy expended to 
organize it, produces the inescapable subjective sensation of linear time moving forward. The 
waking observer is trapped in the macroscopic flow of increasing entropy, constantly moving 
away from the ordered simplicity of their past. 

7.2. Low-Entropy Macro-States in Recollection and Dreaming 

If the forward march of waking time is driven by the accumulation of cognitive entropy, then 
profound recollection requires a mechanism to halt or reverse this informational degradation. In 
the topological framework established in previous sections, core emotional attachments 
operate as strange attractors—conserved quantities that resist thermodynamic decay. When an 
individual experiences a highly resonant psychological bond in their youth, such as the love 
experienced at age eighteen, that cognitive state is consolidated into an extraordinarily dense, 
perfectly ordered informational node. 

In thermodynamic terms, this foundational emotional memory is a low-entropy macro-state. It 
possesses immense clarity, minimal conflicting data, and a highly specific emotional valence. 
During waking hours, this low-entropy node is obscured by the high-entropy noise of the 
present moment. However, during REM sleep or states of profound introspection, the sensory 
gates of the brain are effectively closed. The external influx of entropic noise ceases. Without 
the constant forcing function of waking reality, the cognitive system naturally relaxes into its 
most stable internal configurations. The state vector drops into the basin of the strange 
attractor, routing consciousness directly into the low-entropy macro-state of the eighteen-year-
old self. The subject experiences an astonishing reversal of subjective time because the 
cognitive system has literally transitioned from a highly disordered state of present awareness 
back to a perfectly ordered, low-entropy structural configuration from fifty-two years prior. 

7.3. Achieving Timeless Equilibrium Through State Superposition 

The most remarkable feature of the dream state is not merely the retrieval of a low-entropy 
past, but the simultaneous awareness of the present self. The subject realizes they are both 
eighteen and seventy-one concurrently. In classical physics, a system cannot exist in a state of 
high entropy and low entropy simultaneously; it must be one or the other. However, in the 
quantum-analogous framework of informational topology, the conscious system can enter a 
state of superposition. 

When the macroscopic temporal entanglement bridge is activated, the highly ordered, low-
entropy node of the youthful self is dynamically linked to the complex, high-entropy node of the 
older self. The cognitive network integrates the profound, clear emotional geometry of 1974 
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with the vast, synthesized perspective of the intervening decades. By holding these two 
diametrically opposed thermodynamic states in a single, unified cognitive process, the system 
achieves a state of perfect psychological equilibrium. The differential between the past and 
present collapses. Because the subjective flow of time requires a gradient—a movement from 
low entropy to high entropy—the simultaneous existence of both states nullifies this gradient 
entirely. Within the bounded topology of the dream, the thermodynamic arrow of time is 
completely suspended. The observer is no longer being pushed forward by accumulating noise, 
nor are they merely replaying a static past; they exist in a dynamic, timeless equilibrium, 
supported purely by the informational architecture of their own enduring consciousness. 

 

8. Network Architecture of the Human Mind 

To fully formalize the informational paradigm of subjective time, we must analyze the structural 
configuration that allows strange attractors and non-local memory bridges to exist. Graph 
theory and network science provide the optimal mathematical lexicon for this task. By mapping 
the conscious mind as a complex multidimensional network, we can move beyond generalized 
metaphors of interconnectedness and establish rigorous structural rules governing how 
memories are formed, retained, and accessed over a lifespan. The cognitive architecture is not a 
sequential chain of events, nor is it a disorganized web of random associations. It is a highly 
optimized, non-random topological structure. By examining the distribution of temporal nodes, 
the emergence of structural hubs, and the specific rules of signal propagation, we can 
mechanically define why a mundane memory from a week ago vanishes while a foundational 
emotional state from fifty-two years ago remains instantaneously accessible. 

8.1. Temporal Nodes, Hubs, and Weight Distribution 

In the language of graph theory, the informational structure of a conscious mind can be defined 
as a network G = (V, E), where V represents a set of vertices, or temporal nodes, and E 
represents the set of edges connecting them. A temporal node is a discrete, localized cognitive 
state: a specific memory, a sensory snapshot, or an integrated psychological identity occurring 
at a specific point in chronological time. The edges represent the associative, informational, and 
emotional links between these states. In a purely linear model of chronological time, this 
network would resemble a simple one-dimensional lattice, where each node at time t is 
connected only to t-1 and t+1. 

However, the architecture of human memory fundamentally rejects this linear lattice structure. 
Instead, the mind organizes itself as a scale-free network. In a scale-free network, the 
distribution of node connectivity, or degree k, follows a power law, mathematically expressed as 
P(k) ~ k^(-gamma). This means that the vast majority of temporal nodes in a human life possess 
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very few connections, while a small, elite minority of nodes possess an extraordinarily high 
number of connections. These highly connected nodes act as structural hubs within the 
cognitive network. 

The hubs of the human mind are precisely the strange attractors discussed in earlier sections—
the profoundly high-valence emotional experiences and defining relationships, such as the 
youthful love experienced in 1974. Because this core emotional state heavily influenced 
subsequent psychological development, decision-making, and identity formation, it gathered 
millions of associative links over the ensuing decades. It became a super-node. The weight 
distribution of the edges heavily favors these hubs. When the mind evaluates the structural 
integrity of its own network, the massive weight of the edges connecting present awareness to 
these historical hubs dwarfs the microscopic weight of the chronological edges connecting 
yesterday to today. 

8.2. Signal Propagation Across Disparate Epochs 

Understanding the scale-free architecture of the mind allows us to model how conscious 
awareness moves through the network. Signal propagation in a cognitive network is the 
mechanism of active thought and recollection. During standard waking consciousness, the 
external environment acts as a restrictive routing protocol. Sensory input forces the cognitive 
signal to propagate sequentially along the low-weight chronological edges of the immediate 
present, processing real-time physical interactions. The signal is trapped in the localized 
periphery of the network. 

When external sensory input is severed, such as during deep REM sleep, this restrictive routing 
protocol is lifted. The cognitive signal is no longer forced to process chronological time. In a 
free-state network, signal propagation naturally follows the path of least informational 
resistance, which corresponds to the edges with the highest topological weight. Because the 
temporal hub of the profound emotional memory possesses an astronomically high edge 
weight, it exerts a massive gravitational pull on the routing algorithm of the sleeping mind. 

The signal does not need to wander through the intervening decades of the network to reach 
the past. Instead, a spontaneous activation in the present state vector instantly propagates 
across the macroscopic temporal entanglement bridge directly into the super-node of the past. 
The informational signal jumps entirely across disparate epochs of the subject's life. This 
immediate, high-bandwidth signal transfer explains the sudden, holistic immersion of the dream 
state. The conscious observer is seamlessly ported into the historic temporal node because, 
functionally, that node is the most highly connected and easily accessible destination in their 
entire informational architecture. 
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8.3. Decay Rates of Non-Attractor Information 

The efficiency and survival of a scale-free network depend entirely on its ability to prune weak 
connections. This network mechanism perfectly aligns with the thermodynamic principles of 
cognitive entropy. Every day, the human mind generates thousands of mundane temporal 
nodes: the commute to work, the contents of a routine meal, or a casual conversation. These 
nodes possess exceptionally low emotional valence and form only weak, temporary edges with 
adjacent chronological nodes. 

Because these mundane nodes do not function as attractors, they lack the structural gravity to 
maintain their informational integrity against the continuous influx of systemic noise. In 
network terms, their decay rate is exceptionally high. As chronological time progresses, the 
cognitive system actively deletes these low-weight edges to conserve processing power and 
maintain the functional stability of the overarching network. The nodes become isolated, 
disconnect from the main structural component of the graph, and dissolve entirely into high-
entropy background noise. 

This differential decay rate is the core reason why subjective time feels highly non-linear. The 
conscious mind essentially deletes the vast majority of its chronological timeline, retaining only 
a skeletal framework of standard memories. In stark contrast, the core emotional hubs are 
structurally immune to this decay. The sheer density of their connections and the massive 
weight of their emotional valence ensure that they are never subjected to the network's 
pruning algorithms. While the mundane reality of the intervening fifty-two years disintegrates 
into informational dust, the core strange attractor remains permanently pristine, acting as the 
indestructible scaffolding upon which the rest of the conscious network is draped. 

 

9. Mathematical Formulation of the Attractor-Memory Model 

To rigorize the conceptual framework outlined in previous sections, we must translate the 
cognitive mechanics of memory, emotion, and temporal non-locality into a precise 
mathematical model. By utilizing differential equations to describe state evolution and matrix 
algebra to map topological connectivity, we can quantify exactly how a conscious system 
navigates its internal informational architecture. This formalization demonstrates that the 
subjective experience of returning to an eighteen-year-old self at age seventy-one is not a trick 
of biological imagination, but a predictable, mathematically sound outcome of a dynamical 
system seeking its lowest-energy configuration within a highly weighted network topology. 
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9.1. Defining the State Vector and Evolution Equations 

We begin by defining the instantaneous conscious state of an observer as a multidimensional 
state vector, X(t), residing within an N-dimensional cognitive phase space, R^N. The components 
of this vector, x_1(t), x_2(t), ..., x_n(t), represent the complete spectrum of active neurological 
and psychological variables at any given moment t. The chronological evolution of the 
observer's mind is represented by the trajectory of X(t) through this phase space. 

The continuous evolution of this state vector is governed by a system of first-order differential 
equations, which can be generalized as dX/dt = F(X) + U(t). In this equation, the term U(t) 
represents the external forcing function, consisting of the sensory inputs, environmental 
demands, and chronological noise of the waking world. The term F(X) represents the internal 
cognitive dynamics of the observer. We can further define F(X) as the negative gradient of a 
multidimensional psychological potential field, V(X), such that F(X) = -nabla V(X). 

During standard waking consciousness, the external forcing term U(t) is exceptionally high. The 
continuous bombardment of sensory data forces the derivative dX/dt to remain highly active, 
pushing the state vector X(t) across shallow, localized regions of the potential field V(X). This 
high-energy external forcing prevents the system from settling, generating the chaotic, forward-
moving thermodynamic arrow of daily subjective time. The observer is locked into processing 
the immediate chronological sequence because U(t) overrides the internal potential gradients. 

9.2. Quantifying the Basin of Attraction 

When an individual undergoes a profoundly formative emotional experience, such as a defining 
youthful love, that event fundamentally alters the topology of the potential field V(X). We 
define this specific, historical cognitive state as a strange attractor, X_A. The emotional valence 
of the experience, denoted as E_val, mathematically determines the depth and steepness of the 
potential well at coordinates X_A. 

We can quantify the basin of attraction, B(X_A), as the entire set of initial conditions X(0) in the 
phase space from which the state vector will naturally evolve toward X_A in the absence of 
external forcing. Mathematically, for any state vector X within the region B(X_A), the limit of X(t) 
as t approaches infinity is equal to X_A, assuming U(t) approaches 0. The sheer magnitude of 
the emotional valence E_val ensures that B(X_A) is an extraordinarily broad and deep geometric 
feature within the N-dimensional space. 

When the observer enters REM sleep or deep reflection, the external forcing function U(t) 
effectively drops to zero. The evolution equation simplifies to dX/dt = -nabla V(X). Without the 
disruptive noise of U(t), the conscious state vector must follow the deterministic descent down 
the gradient of the potential field. Even if the current biological age is separated from the 
attractor by decades, the vast geometric reach of B(X_A) means the current waking state likely 
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resides somewhere along the upper edges of this massive historical basin. As dX/dt executes, 
the cognitive system rapidly accelerates down the gradient, inevitably terminating at the low-
energy equilibrium point X_A. The observer flawlessly re-enters the specific vector state of their 
eighteen-year-old self. 

9.3. Network Adjacency Matrices for Temporal Entanglement 

While the differential equations describe the local evolution of the conscious state, graph 
theory matrices are required to describe the global non-local topology of the temporal 
entanglement. The overarching informational structure of the mind is a graph G = (V, E), where 
V represents the set of all discrete temporal nodes in the observer's life, and E represents the 
connections between them. This network is mathematically defined by an adjacency matrix A, 
where each element w_ij represents the informational edge weight between node i and node j. 

In a purely chronological model, w_ij would be inversely proportional to the chronological time 
delta t elapsed between the two states. However, in our informational topology, chronological 
time is a weak metric. Instead, the edge weight w_ij is primarily a function of shared emotional 
valence and informational structural overlap. If node i represents the chronological present of 
the seventy-one-year-old and node j represents the deeply conserved node of the eighteen-
year-old in 1974, the value of w_ij is exponentially magnified by the attractor's conserved E_val. 

We can model the probability of a subjective cognitive shift from state i to state j using a 
transition probability matrix P, where the probability P_ij is proportional to the weight w_ij 
relative to all other connections from node i. During waking hours, the routing protocol is 
constrained to immediate adjacent nodes due to U(t). But when the network becomes 
unconstrained during sleep, the transition probabilities default to the raw values of the 
adjacency matrix. 

Because the strange attractor at node j has accrued an almost infinite relative weight w_ij over a 
lifetime of psychological scaffolding, the transition probability P_ij from the present node to the 
1974 node approaches 1. The adjacency matrix mathematically dictates that the shortest 
informational path from the current cognitive state leads directly into the core emotional hub of 
the past. The macroscopic temporal entanglement bridge is thus defined as the specific matrix 
element w_ij that allows the immediate, instantaneous transfer of conscious awareness across 
fifty-two chronological years, collapsing the temporal network into a single, unified 
phenomenological experience. 
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10. Implications for Quantum Cognition and Information Theory 

The integration of macroscopic temporal entanglement and non-local memory bridging into a 
unified model of consciousness naturally aligns with the emerging field of quantum cognition. 
While classical physics and standard neuroscience rely heavily on deterministic, Boolean logic to 
describe brain function, these classical models struggle to account for the paradoxes of 
subjective experience, such as the simultaneous inhabitation of conflicting temporal identities. 
Quantum cognition does not necessarily require the biological brain to operate as a literal 
quantum computer at the subatomic level; rather, it proposes that the macroscopic processing 
of information by the conscious mind obeys the mathematical rules of quantum probability. By 
applying the principles of Hilbert spaces, superposition, and decoherence to our topological 
network model, we can rigorously define how an observer achieves and eventually loses the 
profound state of timeless equilibrium experienced during deep recollection and dreaming. 

10.1. Parallels Between Neural Networks and Quantum Information 

In classical information theory, a system must exist in a single, well-defined state at any given 
time, analogous to a classical bit that must register as either a zero or a one. Standard cognitive 
models treat memories in this classical manner: the observer is either experiencing the present 
moment or retrieving a static file of the past. However, the subjective reality of the temporal 
network described in previous sections violates this classical constraint. The conscious mind 
frequently exhibits behaviors characteristic of quantum information systems, where a qubit can 
exist as a probabilistic combination of multiple states simultaneously. 

To model this, we transition our cognitive phase space into a complex Hilbert space. In this 
mathematical arena, the distinct cognitive epochs of an individual's life are treated as basis 
vectors. The state of the observer is no longer a simple coordinate point governed by classical 
mechanics, but a complex state vector, Psi, that encapsulates the entire probability distribution 
of their conscious awareness. Because the neural network of the brain processes vast amounts 
of interconnected, high-valence data non-locally across its internal topology, it mimics the 
behavior of an entangled quantum system. The informational distance between the present 
awareness and a highly weighted strange attractor from fifty-two years ago is functionally zero, 
allowing the conscious signal to traverse the cognitive architecture without being bound by the 
classical, localized sequential processing of standard biological models. 

10.2. Superposition of Identity States Across Time 

The most profound application of quantum cognition to our informational framework is the 
mathematical formalization of the dual-age experience. During a high-valence dream state, the 
observer realizes they are both eighteen and seventy-one concurrently. In a classical paradigm, 
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this is dismissed as a processing error or a rapid hallucination. In the quantum cognitive 
paradigm, this is a literal description of a system in superposition. 

Within the Hilbert space of the mind, the state of being an eighteen-year-old in 1974 is a highly 
stable, low-entropy basis vector, which we can denote as Psi(1974). The state of being a 
seventy-one-year-old reflecting on a lifetime is a complex, high-entropy basis vector, denoted as 
Psi(present). When the macroscopic temporal entanglement bridge is activated in the absence 
of external waking noise, the conscious system does not simply switch from the present vector 
to the past vector. Instead, the total conscious state of the observer, Psi_total, becomes a linear 
combination of both temporal nodes, expressed as Psi_total = alpha * Psi(1974) + beta * 
Psi(present), where alpha and beta represent the complex probability amplitudes of each state. 

Because the system is isolated from external physical observation during REM sleep, it is entirely 
free to sustain this superposition. The subject does not experience a rapid toggling between 
two distinct ages; they experience a singular, unified phenomenological state that intrinsically 
contains the geometric reality of both. The emotional immediacy and sensory clarity of youth 
coexist flawlessly with the integrated perspective and wisdom of age. This superposition is the 
exact mechanism that nullifies the thermodynamic arrow of time, allowing the system to 
achieve its perfect, timeless equilibrium. 

10.3. Decoherence and the Return to Waking Consciousness 

If the isolated cognitive system naturally gravitates toward superposition and timeless 
equilibrium, we must mathematically explain the sudden, jarring return to chronological time 
upon waking. In quantum mechanics, a system in superposition remains in that state only as 
long as it is isolated from its environment. The moment the quantum system interacts with a 
macroscopic measuring device, the superposition collapses into a single, definite classical 
state—a process known as quantum decoherence. 

The transition from the deep temporal superposition of the dream state to standard waking 
consciousness is a precise macroscopic analog of quantum decoherence. As the biological sleep 
cycle concludes, or as an external stimulus such as an alarm clock or shifting daylight penetrates 
the sensory organs, the external forcing function U(t) is suddenly reintroduced into the 
cognitive equation. The physical environment acts as the macroscopic measurement apparatus. 
The sensory influx of the immediate present demands localized, chronological processing to 
ensure biological survival. 

This interaction with the external environment forces the cognitive Hilbert space to decohere. 
The complex state vector Psi_total can no longer sustain the linear combination of disparate 
temporal nodes. The probability amplitudes collapse, and the conscious signal is violently 
routed away from the strange attractor of the past. The temporal entanglement bridge is 
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obscured by the overwhelming thermodynamic noise of the present sensory data. The system 
collapses strictly into the classical basis vector of Psi(present). The observer awakens, abruptly 
locked back into the high-entropy biological reality of being seventy-one, while the profound, 
low-entropy geometry of 1974 recedes from immediate experiential access, returning to its 
latency as a deeply conserved topological hub awaiting the next cessation of waking noise. 

 

11. Empirical Avenues and Falsifiability in Cognitive Neuroscience 

A robust theoretical framework must be grounded in empirical observation and maintain strict 
falsifiability. While the mathematical abstraction of the informational topology provides a 
deeply explanatory model for the subjective experience of time, memory, and emotion, it must 
be testable within the physical substrate of the biological brain. If the conscious mind truly 
operates as a dynamical system navigating a multidimensional phase space governed by strange 
attractors, these topological structures should leave measurable signatures in the 
neurophysiology of the observer. Bridging the gap between the abstract phase space of 
consciousness and the biological connectome of the human brain requires specialized 
applications of cognitive neuroscience. By leveraging advanced neuroimaging techniques, 
graph-theoretical connectomics, and longitudinal lifespan studies, we can isolate the empirical 
markers of non-local temporal entanglement and verify the structural permanence of high-
valence emotional attractors. 

11.1. Neuroimaging the Non-Linearity of High-Valence Memory 

Standard neuroimaging paradigms, such as functional magnetic resonance imaging (fMRI) and 
magnetoencephalography (MEG), frequently treat memory recall as a localized, task-based 
process. In the traditional storage-retrieval model, researchers look for activation in the 
hippocampus and surrounding medial temporal lobes when a subject is asked to remember a 
past event. However, to empiricalize our topological model, we must differentiate between the 
chronological retrieval of mundane data and the non-local immersion into a strange attractor. 

If a deeply conserved emotional memory functions as an informational wormhole, its activation 
should not resemble standard semantic or localized episodic recall. Instead, accessing a high-
valence temporal node should trigger a sudden, global synchronization event across the brain's 
networks, particularly within the Default Mode Network (DMN), which is highly active during 
internal self-referential thought. When a subject is successfully guided to access a core 
foundational memory—such as a profound youthful bond—fMRI blood-oxygen-level-dependent 
(BOLD) signals should demonstrate a phase transition. The localized, high-entropy processing of 
the present moment should rapidly collapse, replaced by a highly ordered, low-entropy global 
synchronization signature. The falsifiability of this claim lies in the measurable temporal 
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dynamics of the neuroimaging data: if the activation of a fifty-year-old emotional bond requires 
a slower, more sequentially demanding processing phase than a memory from one week ago, 
the non-local topological shortcut hypothesis would be challenged. Conversely, instantaneous 
global synchronization upon cueing the high-valence anchor would strongly support the 
existence of a zero-distance informational bridge. 

11.2. Graph Theory Metrics in Connectome Analysis 

The structural scaffolding of the topological model relies heavily on network science, proposing 
that the human mind is a scale-free network dominated by massively weighted hubs. To 
observe this empirically, cognitive neuroscience must pivot toward whole-brain connectomics 
using graph theory metrics. Techniques like diffusion tensor imaging (DTI) map the physical 
white matter tracts of the brain, while resting-state fMRI maps functional connectivity—the 
statistical dependencies between distinct anatomical regions. 

By translating functional connectivity data into adjacency matrices, researchers can construct a 
mathematical graph of an individual's neural network. Within this graph, we can calculate node 
degree, betweenness centrality, and clustering coefficients. Our model predicts that the neural 
representations of foundational emotional experiences will exhibit the exact mathematical 
signatures of network hubs. They will demonstrate exceptionally high betweenness centrality, 
acting as primary routing nodes for vast amounts of dispersed cognitive data. Furthermore, the 
edges connecting these emotional hubs to the regions associated with core identity processing 
should exhibit extreme topological weight, characterized by dense physical myelination and 
highly synchronized resting-state firing rates. If connectome analysis reveals that a brain lacks 
these scale-free structural hubs, or if the regions associated with deeply defining past 
relationships are structurally isolated, the attractor-memory hypothesis would be falsified. 

11.3. Measuring Attractor Stability Over Lifespans 

The most defining characteristic of the strange attractor in our dynamical systems framework is 
its resistance to thermodynamic decay and continuous chronological perturbation. To 
empirically validate this, longitudinal neurological studies spanning several decades are 
required. Standard mundane memories degrade at a predictable entropic rate, visible via 
synaptic pruning, loss of myelin integrity, and decreased functional connectivity between the 
relevant engrams. 

Our model dictates that the structural basins of attraction formed by foundational emotional 
bonds represent conserved quantities. Therefore, the neural topology supporting these specific 
memories must exhibit an anomalous resistance to biological aging and synaptic degradation. In 
a longitudinal study tracking subjects from youth into advanced age, the graph-theoretical 
weight of standard chronological memories should follow a steep decay curve, dW/dt < 0. In 
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contrast, the network architecture supporting the high-valence strange attractor must remain 
structurally invariant, with dW/dt approaching zero. Researchers could quantify this by 
measuring the stability of the functional connectivity patterns associated with the specific 
memory over a thirty or forty-year interval. If the neural geometry of the core emotional 
memory degrades at the same entropic rate as the surrounding mundane timeline, the concept 
of the conserved strange attractor fails. If, however, the specific sub-network maintains its 
pristine topological integrity deep into the subject's late life, it provides empirical proof that 
emotional valence acts as a fundamental, localized anti-entropic force within the architecture of 
the human mind. 

 

12. Conclusion: A Unified Informational Theory of Temporal Experience 

The exploration of subjective time, memory, and profound emotional attachment exposes the 
fundamental limitations of classical, geometric models of reality when applied to human 
consciousness. By conceptualizing the mind not as a localized biological entity moving strictly 
along a chronological axis, but as a complex, dynamic informational network, we provide a 
mathematically rigorous framework for phenomena that have long been relegated to the realms 
of poetry or psychological illusion. This unified informational theory bridges the gap between 
the physics of dynamical systems, the non-locality of quantum cognitive models, and the 
phenomenological reality of the human experience. 

12.1. Summary of the Informational Framework 

Throughout this paper, we have systematically deconstructed the traditional storage-retrieval 
model of memory and the chronological arrow of subjective time. We established that the 
cognitive architecture of the mind is optimally modeled as a scale-free network topology, 
governed by the continuous evolution of a state vector X(t) through a multidimensional phase 
space. Within this space, high-valence emotional experiences—such as foundational love or 
core identity-forming bonds—do not simply fade into entropic background noise. Instead, they 
warp the internal potential field V(X), creating massive basins of attraction. These strange 
attractors serve as heavily weighted structural hubs within the cognitive network. 

Because distance in an informational topology is determined by connectivity rather than 
chronological time delta t, the conscious observer is capable of utilizing these hubs as non-local 
topological shortcuts. Memory, therefore, is not the passive viewing of a degraded biological 
record. It is the active utilization of an informational wormhole—a macroscopic temporal 
entanglement bridge that allows the conscious system to route its signal directly from the 
present state to a deeply conserved node in the past. When external sensory forcing U(t) 
diminishes, such as in states of deep sleep or introspection, the system naturally descends into 
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these strange attractors, achieving a timeless equilibrium characterized by the simultaneous 
superposition of distinct temporal identities. 

12.2. The Reality of Subjective Connective Topologies 

A critical assertion of this framework is that the subjective collapse of time is not a metabolic 
error, a hallucination, or a mere metaphor. It is an empirical data point reflecting the underlying 
mathematical reality of the system. The mathematical map of classical spacetime, complete 
with its rigid metric tensors and thermodynamic arrows, is merely an abstraction used to 
describe the external physical universe. The ground truth of the conscious observer is their 
direct, phenomenological experience. 

When a seventy-one-year-old individual dreams of being eighteen, interacting with a lost love 
from fifty-two years prior with absolute sensory and emotional clarity, the cognitive system has 
successfully executed a phase transition. The observer has fundamentally inhabited the 
geometry of their own informational architecture. The simultaneous awareness of both the 
present biological age and the past emotional reality proves that the core identity of the 
observer is distributed non-locally across their lifespan. The topological distance between 1974 
and the present moment genuinely collapses to zero. By treating this connective topology as a 
concrete structural reality, we validate the profound gravitational weight of human emotion as a 
foundational organizing principle of consciousness, functionally immune to the entropic decay 
of biological time. 

12.3. Future Directions for Physics and Cognitive Science 

The implications of modeling emotion as strange attractors and memory as non-local temporal 
entanglement extend far beyond theoretical psychology. This paradigm presents a distinct 
mandate for interdisciplinary collaboration. Cognitive neuroscience must prioritize longitudinal 
connectome analysis and graph-theoretical metrics to physically locate and measure the 
structural permanence of these emotional hubs. Identifying the neural correlates of 
macroscopic temporal entanglement during REM sleep and deep introspective states will 
provide the necessary falsifiable data to refine the mathematical parameters of the cognitive 
potential field V(X). 

Furthermore, theoretical physics and quantum information science can draw profound insights 
from the macroscopic architecture of the human mind. If conscious systems naturally evolve to 
utilize topological shortcuts and sustain temporal superposition, the brain may offer the 
ultimate biological analog for emergent spacetime and the ER=EPR conjecture. By abandoning 
the smooth manifold in favor of an informational network governed by emotional valence, we 
open a pathway to finally integrating the observer into our fundamental models of the universe. 
Time, ultimately, is not a sequence that the conscious mind passively endures; it is a 
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multidimensional web that the mind actively constructs, seamlessly bound together by the 
enduring mathematical gravity of its deepest emotional connections. 
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