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Abstract

This paper presents a redefinition of gravity, redshift, and cosmological time within a discrete, rotating
lattice model composed of Holospheres—spherical shells of coherently spinning Planck-scale units. In this
framework, gravitational effects arise from the slow migration of coherence defects (9; 10) along angular
strain gradients, and redshift is explained as cumulative phase slippage through recursive coherence
layers. This reinterpretation eliminates the need for spacetime expansion, dark energy, and inflation while
providing a coherent explanation for the observed weakness of gravity and the apparent overestimation of
galactic ages. By modeling space, time, and energy as emergent consequences of angular phase coherence,
the Holosphere lattice model offers a falsifiable and physically grounded alternative to conventional
cosmology.

1 Introduction

In conventional physics, gravity is modeled as the curvature of a smooth spacetime manifold, and gravita-
tional energy is often treated as a field-like quantity derived from Einstein’s equations. (3) Yet, despite its
success in describing planetary and cosmological dynamics, general relativity provides no direct mechanism
for quantizing gravity, nor does it offer a localized definition of gravitational energy. The weakness of grav-
ity—more than forty orders of magnitude weaker than electromagnetism—remains one of the most profound
puzzles in fundamental physics.

The Holosphere lattice model offers a radically different foundation. In this framework, the universe
is not a continuous geometric background, but a structured medium composed of discrete, rotating units
called Holospheres. Each Holosphere is a coherent, spherical shell composed of densely packed Planck-scale
spinning units—Planck spheres—which together encode angular momentum, coherence, and lattice tension.
This nested structure forms the basis of all matter, fields, and forces. This parallels the idea that fundamental
degrees of freedom may reside on surfaces rather than in volumes (1; 2). Energy, causality, and geometry
are not intrinsic to spacetime itself, but emergent from the behavior of these discrete rotating spheres and
their phase interactions.

Within this model, gravity does not arise from curvature or field exchange, but from the slow migration
of coherence defects—localized vacancies in the Planck sphere lattice (9). that disrupt angular phase align-
ment. These defects propagate across Holospheres along angular tension gradients. Their movement results
in a directional realignment of local rotational structure, producing what we macroscopically interpret as
gravitational attraction. Crucially, this process is extremely slow, highly compartmentalized, and devoid
of traditional energy carriers. The so-called gravitational energy density is an emergent, apparent quantity
that arises from strain geometry—not from stored field energy.

This perspective also transform how we interpret cosmological redshift (8) and galactic age. In the
Holosphere lattice, light travels through a rotating medium with varying coherence velocity. As light

2 Lattice Coherence and Emergent Gravitational Strain

In the Holosphere lattice framework, gravity is not a field mediated by particles or a manifestation of space-
time curvature. Instead, it is an emergent phenomenon arising from the directional flow of angular strain (9)
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in a discrete, rotating medium. This strain results from small phase misalignments in the rotational coherence
of nested Planck-scale spheres, which propagate across the lattice as coherence defects—vacancies—seeking
phase restoration (10).

Each Holosphere is a rotationally coherent structure composed of densely packed Planck spheres. These
Planck spheres possess angular phase, defined by their orientation in rotational space at a given moment.
When packed into a Holosphere, their phases must remain aligned within strict geometric constraints to
maintain overall coherence. However, when a localized phase misalignment (a vacancy) occurs, it disrupts
the surrounding coherence and induces a strain field.

This strain propagates through the lattice (8; 11) via a slow, quantized process: neighboring Planck
spheres adjust their phase to compensate for the defect, causing a cascading angular realignment. The direc-
tion of this propagation follows the local phase gradient—regions with more misalignment exert directional
tension that guides the defect’s migration. Over time, the accumulation of these small phase adjustments
defines a net strain vector, which on macroscopic scales is perceived as gravitational acceleration.

Importantly, this strain flow carries no traditional energy. It is not associated with mass moving through
space, but with the reconfiguration of angular phase states in a structured medium. The apparent energy
density attributed to gravity arises as a bookkeeping artifact from these persistent, ultra-slow coherence
adjustments. Because each vacancy defect propagates extremely gradually—limited by the inertial locking
of nested rotational shells—gravitational interactions appear weak, smooth, and long-ranged.

We define the gravitational vector not as a force per unit mass, but as a coherence strain rate vector (7):

g⃗ ∝ −∇ϕ(r⃗)

where ϕ(r⃗) is the local angular phase coherence function. Regions with a steep phase gradient act
as attractors, not because of mass curvature, but because defects preferentially migrate into these zones,
redistributing strain in a directed fashion.

This model naturally explains the universality and stability of gravity: the lattice does not fluctuate
randomly, but evolves under coherent constraints that prevent energy blowup, collapse, or runaway acceler-
ation. The rarity and quantization of defects, along with the geometry of Holosphere packing, ensure that
gravitational behavior emerges smoothly even from a fundamentally discrete structure.

In this framework, the true physical content of gravity is not stored energy but organized angular ten-
sion—slowly relieved through vacancy migration. This allows us to reinterpret gravitational mass as a
measure of persistent phase misalignment, and gravitational attraction as the system’s response to restore
coherence.

3 Mechanisms of Coherence Loss

In the Holosphere lattice model, the fabric of reality is composed of rotationally coherent Holospheres—discrete
spherical units formed from dense packings of Planck-scale spinning spheres. These Holospheres form a nested
lattice structure that defines the geometry, inertia, and causal relationships of the universe. While the lattice
exhibits a high degree of angular coherence, it is not perfectly stable: coherence is gradually lost through a
combination of defect migration, boundary leakage, and rare defect nucleation events.

We identify three primary mechanisms by which coherence loss occurs, each playing a distinct role in the
dynamics of the lattice:

3.1 Vacancy Migration and Strain Redistribution

The dominant mechanism by which the lattice evolves is the migration of pre-existing coherence defects—vacancies—through
the Holosphere structure (9). These defects are not created or destroyed in this process; instead, they move
along coherence strain gradients, redistributing angular tension throughout the lattice. As a vacancy mi-
grates, surrounding Planck spheres undergo small phase realignments to restore local coherence, propagating
directional strain.

This migration is responsible for the macroscopic phenomenon we interpret as gravity: the directional
flow of angular strain toward regions of greater phase misalignment (mass concentrations). Because vacancies
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move extremely slowly and are constrained by the geometric inertia of the lattice, gravity appears weak and
stable across cosmological timescales.

3.2 Boundary Leakage and Net Coherence Loss

A second, less frequent mechanism involves the leakage of vacancy defects from the outermost layer of the
cosmic Holosphere boundary. This boundary, which separates the coherent interior from the lower-order
vacuum beyond, represents the outermost extent of the structured lattice.

When a vacancy reaches this boundary, it may escape into the surrounding incoherent medium. Such an
event results in a true net loss of angular coherence from the universe. These leakage events are irreversible
and contribute to the global increase in entropy. They may also be associated with extremely low-energy
outward propagating pulses—minute coherence disturbances that could resemble gravitational ripples or
contribute to the cosmic microwave background in a suppressed and diluted form (4).

This process is hypothesized to be one of the primary sources of time asymmetry and information dissi-
pation in the Holosphere framework.

3.3 Defect Nucleation from Excessive Strain

In regions of intense angular tension—such as near black holes, dense galactic cores, or rapid phase transi-
tions—the local coherence strain may exceed a critical threshold. When this occurs, the lattice can undergo
a local coherence collapse, resulting in the spontaneous nucleation of a new vacancy defect.

This mechanism acts as a pressure valve for extreme environments. The newly formed defect relieves
localized tension by migrating outward, reducing the angular phase gradient in its origin region. Although
rare, such nucleation events are crucial for maintaining the structural stability of the lattice and may play a
role in regulating the gravitational field strength of compact objects (7).

3.4 Unified View of Time, Gravity, and Entropy

Together, these mechanisms define the evolutionary dynamics of the Holosphere lattice. Gravity emerges
from the controlled migration of existing defects. Entropy and the passage of time arise from rare coherence
leakage and nucleation events (10). Unlike traditional field theories where energy and time flow are externally
imposed, in this model they are intrinsic consequences of a slowly decaying, self-regulating lattice coherence.

The arrow of time is aligned with the net flow of coherence loss—from high-order rotational alignment
toward a more disordered, less tense configuration. This offers a natural origin for temporal directionality,
redshift accumulation, and the weakening of structure over long cosmological intervals.

In this view, gravitational fields are not energetic in themselves, but byproducts of the coherence restora-
tion effort of the lattice. The universe evolves not because of expanding geometry or thermal dissipation,
but because of a slow, quantized migration of angular misalignment through a deeply structured rotational
medium. In the Holosphere lattice model, two distinct sources of angular coherence strain operate on differ-
ent structural scales and contribute uniquely to the evolution of the universe. On the microstructural level,
strain arises from the displacement or migration of Planck-scale spinning units within a Holosphere. These
displacements generate localized vacancy defects—regions of angular phase misalignment—which propagate
through the lattice via coherent phase restoration. This migration follows angular tension gradients and
manifests macroscopically as gravitational acceleration, as well as redshift accumulation through recursive
strain layering. These effects are discrete, quantized, and directional, forming the basis for all localized force
interactions and geometric distortions.

On the macrostructural level, entire Holospheres—neutron-scale coherent shells composed of nested
Planck spheres—can approach or breach the outermost boundary of the cosmic lattice. When such a unit
leaks from the structured interior into the incoherent exterior, the result is a net loss of global coherence.
Unlike micro-defect migration, which conserves coherence internally, Holosphere escape is irreversible and
contributes to large-scale strain redistribution, an overall coherence gradient across the universe, and an
effective increase in cosmological entropy. This macro-level strain does not manifest as gravitational curva-
ture, but as a slow and diffuse isotropic coherence pressure that defines the arrow of time and may underlie
the observed residual phase field of the cosmic microwave background.
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The interaction between these two forms of strain is hierarchical: the global coherence gradient imposed
by Holosphere leakage sets the background tension field within which local Planck-scale defects migrate.
Over time, the outer boundary recedes as coherence is gradually lost from the interior, driving directional
strain inward. Meanwhile, Planck sphere vacancies continue to respond to localized angular phase gradients,
producing the persistent gravitational and photonic distortions we observe. In this framework, the slow
weakening of the universe’s large-scale coherence simultaneously drives both the apparent passage of time
and the quantized curvature effects attributed to gravitation, linking entropy growth and force dynamics
through nested strain propagation.

4 Apparent Age Inflation and Redshift Misinterpretation

In standard cosmology, redshift is interpreted as a direct measure of lookback time and distance (5), arising
from the metric expansion of space. A galaxy observed at redshift z ∼ 10 is presumed to have emitted its
light over 13 billion years ago, placing its formation in the early universe. This interpretation underpins
the cosmic timeline and informs our understanding of galaxy evolution, star formation rates, and cosmic
structure.

The Holosphere lattice model, however, offers a fundamentally different explanation for redshift. In this
framework, light does not propagate through an expanding spacetime, but through a rotating, structured
medium composed of nested Holospheres. As light moves outward through the lattice, it experiences cumu-
lative angular strain from changes in local coherence velocity (8). This strain manifests as a redshift—not
from spatial stretching, but from incremental phase distortion.

Each segment of a photon’s path traverses regions of slightly different coherence alignment. The further
light travels, the more its phase becomes decoupled from the lattice it emerged from, leading to an effective
loss of internal coherence. This phase slippage accumulates exponentially over distance, resulting in an
observable redshift that mimics expansion but is actually caused by lattice strain gradients.

This reinterpretation leads to a significant consequence: the apparent age of distant galaxies is sys-
tematically overestimated. Because redshift is assumed to correspond linearly to lookback time, observers
interpret these coherence-induced distortions as temporal depth. In reality, the galaxy may have formed far
more recently in intrinsic lattice time, but appears ancient due to accumulated phase drag. We refer to this
phenomenon as apparent age inflation.

This effect is particularly important for resolving observational anomalies such as:

• The existence of fully mature galaxies at z > 10, which appear too old and structured for standard
formation timelines.

• The absence of expected early-universe chaos and high-entropy configurations.

• The alignment of redshift curves with a single coherence strain parameter, without invoking inflation
or dark energy (5; 4).

In the Holosphere model, redshift is not a marker of universal expansion, but of the differential coherence
path taken by light through a non-expanding but rotating and stratified medium. This allows a redefinition
of cosmic age, where temporal estimates must be recalibrated based on intrinsic lattice time, not apparent
photonic distortion.

Thus, the cosmic timeline itself may be an illusion of phase misinterpretation. The early universe is not
receding into the past—it is misread due to the coherent structure through which we observe it. This subtle
but profound shift in interpretation underlies the model’s ability to explain galactic maturity, structure, and
redshift without recourse to inflation, dark matter, or expanding metrics.

5 Implications for Cosmology

The Holosphere lattice model offers a fundamentally different lens through which to interpret key phenomena
in modern cosmology. By reimagining space, time, and gravity as emergent effects of discrete angular
coherence within a rotating medium, the model eliminates the need for several longstanding theoretical
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constructs. The implications are broad and challenge the assumptions embedded in the standard ΛCDM
framework.

5.1 Gravity Without Fields or Curvature

In conventional physics, gravity arises from the curvature of spacetime, or from the exchange of hypothetical
particles (gravitons) in quantum gravity models ...exchange of hypothetical particles (gravitons) in quantum
gravity models (3; 7). . In contrast, the Holosphere model derives gravity from coherence strain gradi-
ents—slow, quantized migrations of angular misalignment across nested layers of rotating spheres. There is
no need for a force field or spacetime curvature. Instead, gravity is the large-scale expression of microscopic
angular tension seeking restoration.

This reformulation resolves the weakness and universality of gravity naturally: strain propagates slowly
and diffusely because it is constrained by the inertial coherence of the underlying lattice. The absence
of energetic propagation explains why gravitational waves carry such little energy and why gravitational
acceleration appears constant in local frames.

5.2 Redshift Without Expansion or Dark Energy

Redshift in the Holosphere model does not result from metric expansion, but from cumulative coherence phase
drag. As light spirals outward through the lattice, it experiences recursive strain layering—a geometric
accumulation of phase slippage. The result is an exponential redshift-distance relationship that closely
matches observational data (8; 11)without requiring space to expand.

This obviates the need for a cosmological constant (5)or dark energy to explain accelerating expansion.
The observed redshift behavior is not an indication of an expanding vacuum but a signature of underlying
rotational tension and phase differential in the coherent medium.

5.3 Apparent Age Inflation and Temporal Misinterpretation

One of the most striking consequences of the model is its prediction of apparent age inflation. Because
redshift is traditionally used to infer lookback time, galaxies at high redshift are presumed to be ancient.
In the Holosphere framework, however, redshift accumulates from phase strain, not elapsed time (11). A
galaxy could appear to be over 11 billion years old while actually having formed more recently in intrinsic
lattice time.

This insight realigns our understanding of cosmic chronology. The apparent early maturity of high-
redshift galaxies (9), the uniformity of the cosmic microwave background (4), and the lack of extreme
early-universe entropy all follow naturally from this reinterpretation. While gravitational strain propagates
slowly through ultra-rare vacancy migration, redshift arises from the rapid phase drag experienced by light
traversing the coherence gradient. Thus, the apparent rapid aging of galaxies is not due to fast gravitational
assembly, but to the observational distortion introduced by cumulative redshift in the structured medium.

5.4 Inflation and Horizon Problem Resolution

The need for a rapid inflationary epoch in standard cosmology arises from the horizon problem—the observed
homogeneity of regions that could not have been causally connected in an expanding model (4; 1; 2). In the
Holosphere lattice, all regions are connected via coherence propagation from a central rotational origin. The
rotational nesting ensures that angular phase relationships were established coherently from the beginning,
removing the need for an inflationary burst to unify the observable universe.

This model explains isotropy not as a consequence of exponential expansion, but as a result of deep
angular alignment within a pre-structured, rotating medium.

5.5 A New Ontology of Space and Time

Perhaps most significantly, the Holosphere model proposes a new ontology: space is not a geometric void,
but a structured medium of rotating spheres; time is not an external parameter, but the result of coherence
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loss and defect migration; and energy is not fundamental, but a macroscopic expression of angular strain
(9; 10).

This reconceptualization enables a unified treatment of gravity, redshift, thermodynamics, and informa-
tion—all within a discrete, testable, and computationally grounded framework. It paves the way for a new
class of cosmological models that are not dependent on abstract mathematical continua, but on physical
structures with geometric constraints and emergent properties.

In the following section, we summarize the core results and outline experimental predictions and directions
for future investigation.

6 Conclusion

In this paper, we have presented a reinterpretation of gravity, redshift, and cosmic chronology based on a
discrete, rotating Holosphere lattice. In contrast to the continuous, field-based models of general relativity
and quantum gravity, the Holosphere framework treats space as a structured medium composed of nested,
coherently rotating spheres—Holospheres built from Planck-scale units. Within this medium, gravity emerges
not from curvature or force exchange, but from the slow migration of coherence defects—vacancies—across
angular strain gradients.

We have shown that what is typically interpreted as gravitational energy (7). density is, in this model,
the macroscopic expression of a quantized phase restoration process. Similarly, redshift is not the result of
metric expansion, but the outcome of cumulative angular phase drag as light propagates through regions of
increasing rotational misalignment. These insights lead naturally to the concept of apparent age inflation,
where distant galaxies appear older due to phase distortion rather than true lookback time.

The Holosphere model eliminates the need for dark energy, inflation, and spacetime expansion by ground-
ing cosmological phenomena in a lattice-based interpretation of coherence dynamics. It offers a coherent
explanation for the weakness of gravity, the structure of redshift, the maturity of high-z galaxies, and the
isotropy of the cosmic background—all without invoking exotic fields or tuning (7).

As a fundamentally geometric and discrete ontology, this theory opens new avenues for falsifiable pre-
dictions. Observables such as redshift curves, surface brightness evolution, gravitational lensing distortions,
and cosmological time dilation (6; 4) may all yield testable deviations from standard ΛCDM predictions
when reanalyzed through the lens of coherence strain.

Ultimately, the Holosphere lattice model redefines our understanding of space, time, and force. It invites
a transition from a universe governed by fields and expansion to one governed by angular information, rota-
tional phase coherence, and quantized strain—offering a deeper, more foundational view of cosmic structure
and evolution (9; 8).
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Table 1: Comparison of the Holosphere Lattice Model with the ΛCDM Framework

Cosmological Concept Holosphere Lattice Model ΛCDM Standard Model

Nature of Space Discrete lattice of nested rotating
spheres (Holospheres)

Smooth continuous spacetime
manifold

Origin of Gravity Directed coherence strain from va-
cancy migration

Spacetime curvature from energy-
momentum tensor

Redshift Mechanism Accumulated phase drag through
rotational strain

Expansion of metric space

Time Interpretation Emergent from coherence loss and
strain propagation

External dimension tied to space-
time manifold

Cosmic Age Determined by internal lattice
time; apparent age inflation oc-
curs from phase slippage

Determined by redshift and ex-
pansion history

Dark Energy Not required; redshift exponential
arises from recursive strain layer-
ing

Required to explain accelerating
expansion

Inflation Not required; early coherence es-
tablished via rotational hierarchy

Required to resolve horizon and
flatness problems

Structure Formation From localized coherence defect
clustering in a stable lattice

From gravitational instability in a
dynamically expanding universe

Gravitational Waves Phase disturbances from defect
migration; low energy, slow veloc-
ity

Ripples in spacetime curvature
traveling at light speed

CMB Interpretation Possible residual background from
strain leakage at outer Holosphere
boundary

Thermal relic from recombination
epoch

Experimental Predictions Coherence-based lensing de-
viations, redshift-time mis-
alignments, surface brightness
dimming as (1 + z)−3

Confirmed predictions tied to gen-
eral relativity and metric expan-
sion
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Definitions and Symbols

• Holosphere: A neutron-scale coherent structure composed of nested, rotating Planck spheres.

• Planck Sphere: The smallest coherent rotational unit in the lattice, associated with Planck-scale
phase coherence.

• Vacancy Defect: A localized misalignment in the lattice phase, interpreted as a unit of angular
strain.

• Coherence Strain: Angular phase tension across the lattice, driven by vacancy propagation.

• Phase Slippage: Loss of phase coherence as light traverses nested Holospheres, leading to redshift.

• Apparent Age Inflation: Overestimation of cosmic age due to interpreting redshift as lookback time
rather than coherence loss.

• g⃗: Gravitational strain vector, defined as g⃗ ∝ −∇ϕ(r⃗).

• ϕ(r⃗): Local phase coherence function at position r⃗.
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