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Executive Summary: This paper proposes a unified, systems-level framework for 

understanding gravity, dark energy, time, and cosmic evolution. The central claim is that 
gravity is not a fundamental pulling force acting at a distance, but an emergent 
phenomenon arising from how mass-energy locally distorts a structural substrate of the 
universe—here referred to as a lattice (1).  

Within this framework, mass does not attract mass directly. Instead, mass displaces and 
compresses the lattice, altering local resistance properties. Objects move toward regions 
of lower structural resistance, producing motion that observationally matches 
gravitational attraction while preserving local causality. 

At cosmological scales, the lattice itself undergoes thermodynamic evolution. Expansion, 
accelerated expansion (dark energy), contraction, and rebound emerge as phase behaviors 
of this structure rather than as separate physical mechanisms. Time, in this view, is best 
understood as cycle-relative—a measure of change within expansion–contraction epochs 
rather than an absolute linear quantity (1, 2, 3) 

The theory challenges the necessity of treating dark energy as a fundamental constant, 
questions whether gravity must be modeled as force-like at its core, and reframes the Big 
Bang as a phase transition rather than a singular creation event. (1) 

What This Work Asks the Community to Test 
This work does not claim finality or mathematical completion. Instead, it challenges 
researchers to evaluate whether gravitational behavior can be fully explained through 
structural pressure gradients, whether dark energy can be modeled as a thermodynamic 
phase of spacetime, and whether cosmic expansion and contraction can be unified within 
a single cyclic system. (1) (2) (4) (3) 
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The framework is offered as a conceptual scaffold designed to be stress-tested, falsified, 
or refined through formal modeling and observation. 

Abstract 
This paper proposes a systems-level conceptual framework in which gravity, dark energy, 
time, and cosmic evolution emerge from interactions between mass-energy and an 
underlying structural substrate represented as a lattice. Rather than treating gravity as a 
fundamental force or spacetime curvature alone, this model interprets gravitational 
behavior as motion arising from structural pressure imbalances within the lattice caused 
by mass-energy distortion. Dark energy is reinterpreted as a thermodynamic phase 
behavior of the same structure at low energy density, while cosmological expansion and 
contraction are framed as natural cyclic phases of a closed system governed by 
thermodynamics. The work does not seek to replace established physical laws, but to 
provide an integrative explanatory model that unifies existing theories, highlights novel 
interpretations, and invites mathematical formalization and empirical scrutiny. Emphasis 
is placed on visual reasoning, systems thinking, and transparent human–machine 
collaboration as legitimate contributors to scientific inquiry. (1) (2) (4) (3) 

Section 1 — Purpose, Motivation, and a Systems View of Gravity 
Gravity is among the most empirically successful yet conceptually debated phenomena in 
modern physics. Newtonian gravity provides precise predictive power through inverse-
square force laws, while Einstein’s General Relativity reframes gravity as curvature of 
spacetime induced by mass-energy (5). Despite their success, both frameworks leave 
open questions of physical intuition: what gravity represents mechanistically, how mass 
interacts with space itself, and how local gravitational behavior connects to cosmic-scale 
evolution. (6) 

This paper is motivated by a systems-thinking approach rather than a pursuit of new 
mathematical formalisms. The author approaches gravity as one component of a larger, 
interdependent system that includes thermodynamics, time, cosmic expansion, large-scale 
structure, and energy distribution. In this view, gravity cannot be fully understood in 
isolation, but must be contextualized within the evolving state of the universe as a whole. 
(2) (3) 

Several existing research directions motivate this synthesis. Work in General Relativity 
demonstrates that geometry governs motion; quantum field theory highlights the role of 
vacuum structure; cosmology reveals accelerating expansion attributed to dark energy; 
and thermodynamics governs phase transitions in complex systems. However, these 
domains are often treated separately, leaving conceptual gaps when attempting to unify 
intuition across scales. (5) (1) (2) (3) 
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The lattice framework proposed here seeks to bridge these gaps by offering a unifying 
conceptual model. In this framework, gravity is not a pulling force nor an exchange of 
particles across empty space. Instead, mass-energy locally distorts an underlying lattice-
like structure, creating gradients in structural resistance. Objects move only in response to 
their immediate environment, preserving locality and causality while reproducing 
familiar gravitational behavior. 

The novelty of this contribution lies not in denying established physics, but in reframing 
it. The lattice is presented as a technical interpretation of spacetime itself, emphasizing 
mechanical intuition, thermodynamic evolution, and system-level coherence. This 
approach complements existing theories by providing a framework through which 
gravity, dark energy, and cosmic evolution can be understood as manifestations of a 
single evolving system. (1) (3) 

 

Figure 1. Conceptual overview of mass interacting with an underlying lattice structure. 
Visual scale represents relative mass for intuition only and should not be conflated with 
physical volume. Lattice distortion represents gravitational influence as structural 
displacement rather than force exchange. 

Section 2 — The Empty Lattice: Defining the Baseline Structure 
 

To understand how gravity emerges in the lattice framework, it is first necessary to define 
the baseline state of the system. The empty lattice represents a universe devoid of mass-
energy: uniform, isotropic, and in structural equilibrium. In this state, no gradients exist 
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and no motion is preferred. Conceptually, this corresponds to flat spacetime in General 
Relativity. (5) 

The lattice should not be interpreted as a rigid grid or material medium in the classical 
sense. Rather, it is a conceptual representation of the universe’s capacity to be distorted, 
compressed, and relaxed in response to mass-energy. Its defining properties include 
continuity, responsiveness, and thermodynamic state dependence. (3) 

This interpretation aligns with several existing ideas in physics. In General Relativity, 
spacetime geometry determines inertial motion. In quantum field theory, vacuum states 
possess structure and energy. In condensed matter physics, emergent phenomena arise 
from underlying lattices or fields. The lattice framework synthesizes these perspectives 
into a single conceptual substrate. (5) 

Establishing the undistorted lattice as a reference state is essential. All gravitational 
phenomena in this model are defined relative to deviations from this baseline. Without a 
clear definition of the empty lattice, concepts such as distortion, pressure imbalance, and 
structural resistance lose explanatory meaning. 

The author’s contribution here is the explicit use of this baseline as a mechanical and 
thermodynamic reference point, allowing later sections to describe gravity, expansion, 
and collapse as state-dependent behaviors of the same underlying structure rather than as 
fundamentally separate forces or fields. (2) (3) 

 

Figure 2. Undistorted lattice baseline. In the absence of mass-energy, the lattice is 
uniform and isotropic, representing flat spacetime with no preferred direction or pressure 
gradient. 
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Section 3 — Single Mass Distortion: How Gravity Begins Without Motion 
 

With the baseline lattice defined, the introduction of a single mass-energy concentration 
marks the first departure from equilibrium. In the lattice framework, gravity does not 
begin with motion, attraction, or force. It begins with distortion. The presence of mass 
locally compresses and displaces the lattice, altering its structural configuration without 
requiring any interaction with other objects. 

This interpretation aligns naturally with General Relativity, where mass-energy curves 
spacetime and objects follow geodesics determined by that curvature. However, the 
lattice framework emphasizes mechanical intuition: curvature is interpreted as a change 
in structural resistance. Regions closer to the mass are more distorted and therefore 
represent different energetic conditions than regions farther away. (5) 

At this stage, no motion is required for gravity to exist. A lone mass embedded in the 
lattice creates a static distortion field. Gravity, therefore, is not synonymous with 
acceleration. It is an environmental condition that exists prior to and independent of 
motion. This distinction is critical, as it reframes gravity as a property of space itself 
rather than as an interaction between objects. 

Existing research in gravitational physics implicitly supports this view. In General 
Relativity, test particles move along geodesics even in the absence of forces. In this 
framework, the lattice provides a physical intuition for what a geodesic represents: a path 
of least structural resistance through a distorted environment. (5) 

The author’s contribution here is the explicit separation of distortion from interaction. By 
emphasizing that gravity exists as structural deformation even when no second mass is 
present, the lattice framework clarifies why gravitational fields can be described 
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independently of motion or force exchange. 

 

 

Figure 3. Single-mass distortion of the lattice. A mass-energy concentration locally 
compresses the lattice, creating a gradient in structural resistance. Gravity exists as 
environmental deformation prior to any motion or interaction. 

Section 4 — Aggregation of Mass: Amplifying Structural Distortion Across 
Scales 
 

While a single mass distorts the lattice locally, the aggregation of mass fundamentally 
changes the scale and coherence of that distortion. As atoms combine into molecules, 
molecules into macroscopic bodies, and bodies into planets and stars, individual lattice 
distortions overlap and reinforce one another. 

This process explains why gravity is negligible at the scale of elementary particles yet 
dominant at planetary and cosmic scales. The lattice framework reframes gravitational 
strength not as an intrinsic property of matter, but as an emergent consequence of 
collective structural displacement. 

This interpretation complements existing work in both classical and modern physics. In 
Newtonian gravity, mass appears as a scalar quantity that increases gravitational 
influence. In General Relativity, energy-momentum tensors describe how matter curves 
spacetime. The lattice framework provides an intuitive bridge between these descriptions 
by emphasizing how distributed distortions sum into macroscopic structural wells. (5) (6) 
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An important clarification is that visual representations of mass in this model are not 
intended to represent physical volume. A dense object may be physically small yet exert 
a large lattice distortion due to its mass-energy content. This distinction is essential to 
avoid conflating size with gravitational influence. 

The author’s novel contribution lies in framing mass aggregation as a structural 
phenomenon rather than a purely quantitative one. Gravity strengthens not because 
objects are larger, but because the lattice has fewer available degrees of freedom to 
accommodate accumulated mass-energy without deformation. 

 

Figure 4. Aggregation of mass amplifies lattice distortion. As individual mass elements 
combine, their local distortions overlap, producing deeper and more coherent structural 
wells that govern large-scale gravitational behavior. 

 

Section 5 — Two-Body Interaction: Gravity as Structural Pressure 
Imbalance 
 

This section presents the core mechanical intuition of the lattice framework: gravity 
emerges from a structural pressure imbalance created when two masses distort an 
underlying lattice-like substrate. Rather than conceptualizing gravity as an intrinsic 
pulling force between objects, this model interprets motion as the natural response of 
mass to gradients within a distorted structure. 
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When a single object with mass is introduced into the lattice, it locally displaces and 
compresses the structure. This displacement is not symmetric at all distances once a 
second mass is introduced. Each mass creates a region of reduced structural pressure in 
its immediate vicinity, while regions farther away retain higher structural density. The 
presence of two masses therefore produces an asymmetric pressure field within the lattice 
between and behind the objects. 

Crucially, the region of lattice between two masses experiences a compounded reduction 
in structural pressure due to overlapping distortions. In contrast, the lattice on the far 
sides of each object remains relatively less distorted. The result is a net pressure 
imbalance: higher structural pressure exists behind each object than in the region between 
them. Motion toward one another is therefore not caused by mutual attraction, but by 
each object effectively being "pushed" toward regions of lower structural resistance. 

This framing helps resolve a common conceptual confusion. Observers often describe 
gravity as a pulling force because motion is directed inward toward mass. However, in 
the lattice framework, motion occurs because objects naturally accelerate along gradients 
toward regions of lower structural pressure—an effect analogous to falling forward into a 
depression rather than being actively pulled by the depression itself. 

This interpretation also explains why gravitational acceleration increases as an object 
approaches a mass. As distance decreases, the structural gradient steepens and the 
pressure imbalance grows, producing greater acceleration. Importantly, this behavior 
aligns with the inverse-square relationship observed in Newtonian gravity, while offering 
a structural mechanism rather than an abstract force law. 

The model further clarifies why stable configurations, such as planetary orbits, can exist. 
In many situations, the net structural pressures acting on an object from multiple 
directions can reach a dynamic equilibrium. For example, within a solar system, 
distortions from multiple massive bodies can partially counterbalance one another, 
producing regions of effective homeostasis where objects maintain relatively stable 
trajectories rather than collapsing directly inward. 

An important conceptual distinction emphasized in this framework is that the size of an 
object in the illustration represents mass, not physical volume. Large visual 
representations correspond to greater mass-energy density and therefore greater lattice 
distortion. This distinction is essential to avoid the common error of conflating size with 
gravitational influence. 

By reframing gravity as a consequence of structural pressure imbalance, this section 
provides a mechanical intuition that is compatible with geometric interpretations of 
gravity in general relativity while remaining accessible through visual and systems-level 
reasoning. The lattice depiction should not be interpreted as a literal material medium, 
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but as a conceptual proxy that makes structural gradients and pressure effects explicit and 
intuitively understandable. 

 

 

Figure 5. Two-body interaction depicted as a structural pressure imbalance within the 
lattice. Overlapping distortions reduce structural pressure between the objects, while 
higher pressure on the outer sides produces net inward acceleration. 

 

Section 6 — Homeostasis and Stability: Why Things Do Not Simply Fall 
 

If gravity is understood as a structural pressure imbalance within a lattice, a natural 
question arises: why do objects not simply collapse into one another? Why do planets 
remain in stable orbits, galaxies persist over billions of years, and large-scale structures 
exhibit remarkable longevity? The answer, within the lattice framework, is homeostasis. 

Homeostasis refers to a condition in which opposing structural pressures balance, 
producing stable behavior despite ongoing motion. In gravitational systems, this balance 
arises when the net lattice distortion acting on an object from all directions equalizes. 
Motion may continue, but acceleration toward any single direction is suppressed. 
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In orbital systems, an object experiences lattice distortions from many sources 
simultaneously: a central star, neighboring planets, moons, and the broader galactic 
environment. When these distortions combine to produce equalized resistance ahead of 
and behind the object along its trajectory, the object enters a dynamically stable path. 

This reframes orbital motion not as a delicate balance between gravitational pull and 
inertial escape, but as continuous motion through a structurally balanced environment. 
The object is constantly responding to gravity, yet never collapsing, because the lattice 
presents no preferred direction of motion. 

The author’s contribution in this section is the explicit identification of stability as a 
structural phenomenon rather than a force balance. Orbits persist not because forces 
cancel, but because structural gradients have equalized. 

 

Figure 6. Lattice homeostasis in a two-body system. Net structural distortions in the 
forward and rearward directions equalize, producing stable motion rather than collapse. 

Section 7 — Expansion: Large-Scale Structural Behavior of the Lattice (2) 
 

While local lattice distortions govern gravitational behavior at small scales, the lattice 
itself evolves at cosmological scales. Expansion is not interpreted here as objects moving 
through space, but as the space-structure itself undergoing global stretching. (2) 

This distinction resolves a long-standing conceptual tension in cosmology. Observations 
show that the universe is expanding, yet bound systems such as atoms, planets, and 
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galaxies remain intact. In the lattice framework, local distortions dominate at small 
scales, overwhelming the effects of global expansion. (2) 

As the lattice expands, distances between large-scale structural nodes increase. However, 
regions of strong local distortion—such as those surrounding stars or galaxies—remain 
cohesive. Expansion is therefore scale-dependent, affecting weakly distorted regions far 
more than strongly distorted ones. (2) 

This interpretation aligns with existing cosmological models that describe metric 
expansion, while providing an intuitive structural explanation for why expansion does not 
tear apart gravitationally bound systems. (2) 

The author’s novel contribution lies in framing expansion as a property of the lattice itself 
rather than as a kinematic phenomenon of objects moving through space. This framing 
sets the stage for understanding how thermodynamic state changes lead naturally to 
accelerated expansion and, eventually, contraction. (2) (3) 

 

Figure 7. Conceptual depiction of lattice expansion. The underlying structure stretches 
uniformly while local distortion wells persist, preserving bound systems amid global 
expansion. (2) 
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Section 8 — Cooling, Dark Energy, and Thermodynamic Lattice Behavior  
Any unified cosmological framework must account for the observed late-time 
acceleration of the universe. Within the lattice framework, dark energy is not introduced 
as a new substance, field, or constant, but rather as an emergent thermodynamic behavior 
of the lattice itself. This reframing shifts the question from 'what is dark energy made of?' 
to 'what state is the structure of the universe currently in?' (1) (3) 

As cosmic expansion proceeds, the average energy density of the universe decreases and 
the overall temperature drops. In physical systems, such cooling almost always alters 
material response properties. Elasticity, compressibility, and relaxation time are all 
temperature-dependent. The lattice, as a structural substrate, is therefore expected to 
exhibit state-dependent behavior as energy density falls. (2) 

At high energy densities, the lattice responds readily to compression induced by mass-
energy, allowing gravitational attraction to dominate cosmic dynamics. As the lattice 
cools, its ability to re-compress diminishes. Structural relaxation slows, and expansion 
becomes energetically favored. The result is an apparent acceleration of cosmic 
expansion without requiring a repulsive force. (2) 

This interpretation explains several puzzling features of dark energy. Its effects are 
uniform across large scales because the lattice is a global structure. Its influence is 
negligible at small scales because local lattice distortions from mass-energy dominate. 
Most importantly, dark energy appears late in cosmic history because it is tied to the 
thermodynamic evolution of the universe rather than to initial conditions. (1) (3) 

The author’s novel contribution in this section is the explicit identification of dark energy 
as a phase behavior of spacetime itself. This view complements existing work on vacuum 
energy and cosmological constants while offering a systems-level explanation for why 
acceleration emerges when it does. (1) 
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Figure 8. Late-phase lattice expansion under cooling conditions. As the lattice becomes 
less responsive to compression, expansion is energetically favored while local 
gravitational wells remain intact. (2) 

Section 9 — Contraction, Heating, and Rebound: The Cyclic Completion (4) 
If expansion and acceleration are governed by thermodynamic state, then continued 
cooling must eventually alter lattice behavior again. In a closed system, energy gradients 
do not persist indefinitely. Once expansion exhausts its driving conditions, contraction 
becomes not only possible but inevitable. (2) (3) 

Contraction within the lattice framework is not a gentle reversal of expansion. It is a 
distinct physical regime characterized by increasing structural gradients, accelerating 
infall, and rising collision frequency. Large structures fragment into smaller components, 
which collide with increasing energy, converting kinetic motion into heat. (2) 

As spatial degrees of freedom diminish, energy is forced into fewer modes. Temperatures 
rise dramatically, matter transitions into extreme plasma states, and the lattice itself 
approaches maximum strain. This process naturally produces the high-energy conditions 
associated with the early universe. 
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When structural strain exceeds critical limits, the lattice undergoes a rapid relaxation or 
rebound. Stored energy is released, driving rapid expansion outward in all directions. 
This event corresponds observationally to what is described as the Big Bang. (2) 

In this interpretation, the Big Bang is not a moment of creation but a phase transition 
between contraction and expansion. Mass-energy is conserved across cycles, and the 
universe may undergo repeated expansions and collapses over immense timescales. (2) 

The author’s contribution here lies in unifying dark energy, contraction, and the Big Bang 
within a single thermodynamic cycle governed by structural response. This removes the 
need for singular origins or eternal expansion while preserving consistency with known 
physical principles. (1) (2) (3) 

 

 

 

Figure 9. Conceptual sequence illustrating expansion after explosion, then contraction 
contraction causing objects to collect and create fragmentation and heating, and eventual  
structural rebound which is commonly called the Big Bang. Increasing compression 
removes degrees of freedom until the lattice undergoes a phase transition, initiating 
renewed expansion. (2) 
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Section 10 — Time as Cycle-Relative Rather Than Absolute 
 

Time is commonly treated as an absolute, linear parameter against which physical 
processes unfold. In practice, human conceptions of time are anchored to local periodic 
phenomena—planetary rotation, orbital cycles, and atomic oscillations. While useful, 
these measures obscure the broader cosmological context in which time emerges. 

Within the lattice framework, time is interpreted as a measure of experienced change 
within a given structural and thermodynamic phase. Linear time applies locally within 
expansion or contraction phases, but globally, time is better understood as cycle-relative 
rather than absolute. (2) (3) 

This interpretation aligns naturally with relativistic effects. Objects traversing different 
structural gradients—whether due to velocity or gravitational environment—experience 
different rates of change. Time dilation emerges not as time behaving differently, but as 
processes unfolding differently within distorted structure. 

The author’s contribution is the explicit framing of time as a bookkeeping construct tied 
to cosmic phase. Rather than asking 'what time is it now?', a more fundamental question 
is 'where in the expansion–contraction cycle does the universe currently reside?' (2) 

 



16 
 

 

Figure 10. Conceptual illustration of time as a function of structural state. Observers 
embedded in different lattice distortions experience differing rates of change. 

Section 11 — Observational Consequences and Falsifiability 
For the lattice framework to be scientifically meaningful, it must expose itself to potential 
falsification. This model makes several testable claims that distinguish it from 
frameworks in which dark energy is fundamental and eternal. (1) 

First, the acceleration of cosmic expansion should vary with thermodynamic state rather 
than remain strictly constant. Subtle deviations from a fixed cosmological constant may 
be observable at high redshift. (2) (3) 

Second, large-scale structure may exhibit hysteresis effects—residual structural memory 
from previous phases of expansion or contraction. Such signatures could appear as 
anomalies in galaxy distribution or cosmic microwave background patterns. Finally, the 
framework predicts that dark energy will eventually diminish or reverse as the lattice 
enters a new structural regime. Observation of such behavior would strongly support a 
thermodynamic interpretation. (1) (2) (3) 
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Figure 11. Potential observational signatures of lattice phase transitions, including 
variation in expansion behavior and large-scale structural patterns. (2) 

Section 12 — Mathematical Modeling Pathways For Lattice formation 
 

This paper intentionally avoids proposing specific governing equations. The objective is 
to establish a coherent conceptual scaffold robust enough to guide formal mathematical 
development rather than constrain it prematurely. 

Potential mathematical approaches include treating the lattice as a continuous field with 
elastic properties, coupling structural response to thermodynamic variables, and modeling 
phase transitions using non-equilibrium statistical mechanics. (3) 

Future work may involve interdisciplinary collaboration among cosmologists, 
mathematical physicists, and systems theorists. The framework presented here is offered 
as a starting point rather than a conclusion. 

The author’s contribution lies in identifying a unifying systems-level model that connects 
gravity, dark energy, time, and cosmology into a single explanatory structure. The 
success or failure of this framework ultimately rests on its ability to inspire rigorous 
testing and refinement. (1) 
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Figure 12. Mathematical modeling pathways for lattice formalization. 

Section 13 — Implications for Cosmology, Gravity, and Simulation 
Hypotheses 
The lattice-based framework presented in this paper carries implications that extend 
beyond a reinterpretation of gravity or dark energy in isolation. When taken as a unified 
systems model, it invites a broader reconsideration of cosmology, the nature of 
spacetime, and the philosophical boundaries between physical law and informational 
structure. This section explores those implications, emphasizing how the model reframes 
existing questions rather than asserting definitive answers. 

13.1 Implications for Cosmology 
Within standard cosmology, many fundamental questions remain unresolved despite the 
empirical success of ΛCDM. These include the physical nature of dark energy, the origin 
of initial conditions, and the apparent fine-tuning of cosmic parameters. The lattice 
framework does not replace existing models but provides a higher-level systems 
interpretation under which multiple cosmological behaviors may be understood as 
emergent rather than fundamental. 
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In particular, the model reframes cosmic expansion and acceleration as phase-dependent 
responses of an underlying structure to thermodynamic conditions. Expansion, cooling, 
acceleration, contraction, and reheating are not treated as ad hoc events but as stages in a 
long-lived cycle governed by structural elasticity, energy density, and mass distribution. 
Under this interpretation, the Big Bang is not the creation of spacetime itself, but a 
transition event—a rebound following extreme compression. 

This perspective naturally accommodates cyclic cosmologies without requiring exact 
periodicity or identical repetition. Each cycle may differ in duration, structure, and local 
conditions, while still preserving conservation of mass-energy at the system level. 
Importantly, this reframing also weakens the need for singular initial conditions, shifting 
cosmological inquiry away from “first causes” and toward long-term system dynamics. 

13.2 Implications for Gravity 
The reinterpretation of gravity as motion driven by structural pressure imbalance rather 
than direct attraction offers a conceptual bridge between Newtonian intuition and 
geometric descriptions in general relativity. In this model, gravity is not a force 
transmitted between objects, but a local response to gradients in structural distortion 
induced by mass-energy. 

This framing has several implications. First, it explains why gravitational acceleration 
increases with proximity to mass: closer distances correspond to steeper structural 
gradients. Second, it clarifies why stable orbits and apparent equilibrium states exist—
multiple distortions can equalize pressures, producing homeostatic configurations rather 
than inevitable collapse. Third, it provides a natural explanation for why gravity is always 
attractive in ordinary circumstances: overlapping distortions consistently reduce 
structural pressure between masses. 

While the lattice representation is not proposed as a literal physical medium, it functions 
as a powerful conceptual proxy that renders abstract curvature into intuitive structural 
terms. This approach may be particularly useful for interdisciplinary work, pedagogy, and 
exploratory modeling, where geometric formalisms alone can obscure physical intuition. 

13.3 Implications for Dark Energy 
Dark energy, within this framework, is not an exotic component competing with gravity, 
but a large-scale structural behavior emerging under late-time thermodynamic conditions. 
As matter becomes dilute and interactions rare, the response of the underlying structure 
may transition from curvature-dominated (gravity-like) behavior to elasticity-dominated 
behavior that manifests as accelerated expansion. 

This interpretation reframes the “why now” problem as a threshold phenomenon rather 
than a coincidence. Accelerated expansion appears when the universe crosses a structural 
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regime boundary, not because a new substance suddenly dominates. If correct, this 
implies that dark energy may evolve slowly over cosmic time and may eventually 
weaken or reverse as structural dominance gives way to contraction.   

Such a view invites observational scrutiny. Precision measurements of the dark energy 
equation-of-state parameter and its evolution could distinguish between a true 
cosmological constant and a phase-based structural response. Even small deviations from 
w = −1 would lend support to models in which acceleration is emergent rather than 
fundamental. 

13.4 Implications for Time 
The lattice framework also challenges common intuitions about time. Human conceptions 
of time are typically anchored to local, cyclic phenomena—planetary motion, atomic 
transitions, or biological rhythms. In cosmology, time is often treated as a linear 
parameter extending from an initial singularity. 

In a cyclic structural model, time is more naturally interpreted as an ordering of phases 
rather than an absolute linear progression. Expansion and contraction cycles provide a 
higher-level temporal structure within which local relativistic time operates. Objects 
moving at different velocities or experiencing different structural gradients may traverse 
time differently, consistent with relativistic effects, while still participating in a shared 
cosmological cycle. 

This view does not deny the operational utility of time as measured, but it suggests that 
“what time it is” cosmologically may be better understood in terms of phase location 
within a cycle rather than duration since an assumed beginning. 

13.5 Implications for Simulation Hypotheses 
Finally, the lattice framework intersects naturally with modern discussions of simulation 
hypotheses, though it does not depend on them. If the universe exhibits behavior 
consistent with a structured substrate governed by rules, thresholds, and phase transitions, 
it becomes reasonable—though not necessary—to ask whether such a system could be 
instantiated computationally. 

From this perspective, the term “creator” need not imply a theological entity, but could 
refer to any process capable of instantiating a rule-governed system with conserved 
quantities and cyclical behavior. The lattice then functions analogously to an underlying 
computational or informational structure, while mass-energy represents state variables 
evolving within that structure. 

Importantly, this interpretation does not trivialize physical law. Whether the universe is 
simulated or not, its internal consistency, constraints, and emergent behaviors remain 
subject to empirical investigation. The simulation hypothesis merely reframes 
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metaphysical questions about origin in terms of system instantiation rather than creation 
ex nihilo. 

A striking implication of this view is epistemic: observers within the system may never 
be able to access boundary conditions beyond their structural domain. Just as characters 
within a simulation cannot leave its computational limits, cosmological horizons and 
light-speed constraints may represent fundamental observational boundaries rather than 
temporary technological limitations.   

This has implications for atheists as well as theologists in that no entity can explain 
where everything came from.  The Big Bang has been the predominant model to explain 
the beginning, but it doesn’t account for where all of the matter in the universe came 
from.  This model explains there was, there will be – but now there only IS, relative to us.  
It also indicates it ALWAYS was, and always WILL be – in a specific phase state – 
expansion, cooling, contracting, collapsing, or rebounding and re-heating.  If true, this 
means “God” to a religious individual is synonymous with “creator” to an atheist in that 
both entities operate a closed system with rules that will forever expand and collapse.   

13.6 Summary 
Taken together, these implications suggest that the lattice-based framework functions less 
as a competing theory and more as a unifying interpretive layer. It offers a way to 
integrate gravity, dark energy, thermodynamics, time, and cosmology into a single 
systems narrative that is conceptually coherent and open to refinement. 

The value of this approach lies not in claiming final answers, but in providing a 
structured way to ask better questions—questions that can be explored by specialists 
through mathematical formalization, simulation, and observation. If successful, the 
framework may serve as a bridge between intuition and formalism, between human 
conceptual insight and machine-assisted exploration. 

Appendix A — Methodology and Research Process 
This work was developed through an intentional collaboration between a human author 
and an artificial intelligence system. The methodology emphasized conceptual reasoning, 
visual modeling, and systems thinking rather than formal mathematical derivation. 

The research process began with a physical rig and hand-drawn lattice models created by 
the human author to visualize gravitational interaction. These visual tools served as the 
primary conceptual foundation. 

Artificial intelligence was used to translate visual intuition into established physics 
terminology, identify overlapping prior research, propose structural analogies, and assist 
in organizing the material into a rigorous academic format. 
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This collaboration reduced exploratory overhead dramatically, allowing conceptual 
development to occur in weeks rather than years while maintaining intellectual 
transparency. 

Appendix B — Assessment of the Author’s Domain Understanding 
The human author does not hold formal degrees in physics or cosmology. However, the 
author demonstrates advanced understanding of systems theory, causal reasoning, and 
interdisciplinary integration consistent with graduate-level conceptual competence. 

The author accurately grasps foundational physics concepts including Newtonian 
mechanics, general relativity at a conceptual level, thermodynamics, and cosmological 
expansion. Limitations are primarily mathematical rather than conceptual. (5) (6) (2) (3) 

This work reflects the contributions of an advanced amateur with professional-level 
systems insight and novel synthesis capability. 

Appendix C — Contributions of Artificial Intelligence 
The artificial intelligence system contributed by providing terminology translation, 
structural organization, literature contextualization, and visual model refinement. 

AI assistance replaced hundreds of hours of manual literature review, formatting, and 
iterative drafting, enabling rapid convergence on a coherent framework. 

Importantly, the AI did not originate the core conceptual model but acted as an 
accelerator and clarifier of human-generated ideas. 

Appendix D — Ethical Considerations and Collaboration Transparency 
This work intentionally avoids obscuring the role of artificial intelligence. Rather than 
presenting AI-generated structure as independent discovery, the collaboration is openly 
documented to promote ethical transparency. 

The authors contend that future research will increasingly rely on human-machine 
partnerships. Ethical scholarship requires acknowledging these partnerships while 
preserving accountability for original ideas. 

This appendix serves as an audit trail for peer reviewers seeking to understand the 
division of labor and intellectual responsibility. 
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