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Abstract

We develop a quantum field theory emerging from a discrete rotating substratum: the Holosphere
lattice. Unlike traditional QFT built on continuous fields in smooth spacetime, this model treats angular
phase coherence between nested, rotating spheres as the fundamental carrier of energy, force, and infor-
mation. Canonical commutation relations, scalar and spinor field behavior, and vacuum excitations are
derived from angular strain and quantized phase transitions between lattice units.

A central prediction of this theory is the existence of a coherence horizon—a visibility limit beyond
which light from faster-rotating outer regions becomes phase-incompatible with the observer’s local
Holospheres. This results in an observational boundary not defined by distance, but by angular mismatch.
The model naturally explains why the universe appears isotropic in all directions: every observer near
the coherence boundary sees inward, toward slower coherent layers. The vacuum, in this framework, is
not empty—it is structured, rotating, and memory-preserving.

The lattice does not vanish. It spins. It becomes. It remembers.

1 Introduction: Where the Vacuum Speaks

There is a myth at the foundation of modern physics—that the vacuum is empty, that the field is fundamental,
and that space is a smooth, silent backdrop upon which energy briefly stirs.

But what if this myth is wrong?
What if space is structured—not a void, but a lattice? Not inert, but rotating? What if every particle,

every photon, every quantum field is not a fundamental entity, but a ripple in a memory—a coherence echo
stored in nested spheres of angular phase?

What if the vacuum remembers?

Quantum field theory (QFT) has been astonishingly successful in describing particle physics, unifying
quantum mechanics with special relativity and predicting interactions through quantized fields. Yet beneath
this triumph lies an unresolved discomfort. QFT begins by quantizing a continuous field—an entity that
exists at every point in space and time. But space and time themselves are taken as givens, as background
scaffolding. Fields are continuous. Space is smooth. Infinities are swept away by renormalization, not
resolved.

This paper offers an alternative. We derive a quantum field theory not from continuous spacetime, but
from a discrete, structured substratum: a lattice of rotating units called Holospheres. In this framework,
angular coherence—not pointwise field values—is the true carrier of energy, memory, and force. Quantum
fields emerge not as primary objects, but as effective behaviors of angular strain propagating through a
nested network of phase-aligned spheres.

A key implication is that observers are not embedded in an infinite uniform space, but reside near a
coherence horizon—a phase boundary beyond which light becomes incompatible with local lattice structure.
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Photons from faster, more compressed outer Holosphere layers cannot be absorbed due to angular mismatch,
appearing as dark bosons. As a result, each observer sees an apparently isotropic universe centered around
them—not due to geometry, but due to directional coherence limits.

The lattice does not guess. It does not vanish. It spins. It becomes. It remembers.

2 Foundations of Coherent Phase Geometry

The Holosphere lattice is a discrete structure composed of rotationally aligned units—each called a Holo-
sphere—arranged in nested spherical layers. Unlike continuous spacetime models, this lattice is defined by
angular relationships, quantized phase transitions, and memory-preserving defect dynamics. The geometry
of the universe, in this framework, is not metric but coherent: space exists wherever rotational phase is
preserved between adjacent units.

Each Holosphere possesses an internal phase angle θi(t) corresponding to its current angular alignment,
and a conjugate phase strain momentum pi(t) that measures the deviation from neighboring coherence.
These quantities form the basis of lattice dynamics and serve as the analogues of position and momentum
in standard field theory.

We postulate that the total coherence of the system is encoded in a discrete field:

θi(t) ∈ [0, 2π), pi(t) = Ii
dθi
dt

where Ii is the moment of inertia of the ith Holosphere, and θi evolves due to angular phase tension with
neighboring sites. The phase strain is not a continuous gradient, but a topological misalignment between
nested shells, producing a propagating mode that corresponds to a physical field excitation.

To construct a field-like behavior from this discrete system, we define the angular displacement field
ϕ(x, t) as a coarse-grained projection of many synchronized θi(t) oscillations within a given region:

ϕ(x, t) ≡ lim
∆θ→0

∑
i∈V (x)

∆θi(t) · fi(x)

Here, V (x) denotes a local volume of Holospheres around position x, and fi represents a weighting function
(e.g., spherical symmetry, nesting depth). The field ϕ is not fundamental—it is an emergent collective
description of angular coherence deviations.

Coherence propagation occurs through discrete transitions between aligned and misaligned configu-
rations. These transitions are quantized, as phase cannot vary continuously over the finite defect-bound
angular modes. Thus, time evolution is governed by a discrete action principle based on angular momentum
exchange:

S =
∑
i

[
1

2
Ii

(
dθi
dt

)2

− V (θi, θj)

]
where V encodes angular tension potentials between adjacent Holospheres, such as cosine-like coupling:

V (θi, θj) = −κ cos(θi − θj)

This form naturally gives rise to sine-Gordon-type equations, phase locking, solitons, and other phenomena
recognizable from condensed matter and nonlinear field theory—but here interpreted as intrinsic spacetime
structure.

In summary, the Holosphere lattice provides:

• A discrete angular configuration space {θi} replacing continuous fields;
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• Phase strain momentum {pi} defining localized energy and directionality;

• Coherence coupling potentials V (θi, θj) defining inter-site dynamics;

• A path to reconstruct scalar and spinor fields from emergent angular excitations.

We now proceed to derive the dynamics of these emergent fields, beginning with scalar field quantization
from lattice phase oscillations.

3 Scalar Field Quantization from Defect Propagation

In conventional quantum field theory, a scalar field ϕ(x, t) represents a continuous degree of freedom de-
fined at every point in spacetime. In contrast, the Holosphere model reinterprets scalar fields as emergent
excitations arising from the collective angular oscillations of Holospheres—discrete, rotating units arranged
in a nested lattice.

Each Holosphere carries a phase variable θi(t), which denotes its angular alignment relative to its neigh-
bors. Deviations in this phase represent local strain, and when these deviations propagate coherently through
the lattice, they produce an effective field. The conjugate variable is the phase strain momentum pi = Ii θ̇i,
where Ii is the moment of inertia of the ith Holosphere. These pairs (θi, pi) satisfy a discrete analog of
canonical quantization relations:

[θi, pj ] = iℏδij .

To construct the field dynamics, we consider a Lagrangian density over the lattice:

L =
1

2

∑
i

Ii θ̇2i − κ
∑
⟨i,j⟩

cos(θi − θj)

 ,

where κ is the angular coupling constant, and ⟨i, j⟩ denotes adjacent Holospheres in the lattice. In the
small-angle limit, this potential approximates a harmonic interaction:

cos(θi − θj) ≈ 1− 1

2
(θi − θj)

2.

Substituting into the Lagrangian gives a quadratic form:

L ≈ 1

2

∑
i

Ii θ̇
2
i −

1

4
κ
∑
⟨i,j⟩

(θi − θj)
2.

This is the discrete analogue of a Klein-Gordon field, with the angular displacement θi(t) playing the role
of the scalar field variable.

Quantization proceeds by expanding the angular field θi(t) in normal modes. For a periodic lattice, we
can define Fourier components:

θi(t) =
1√
N

∑
k

(
ake

i(k·xi−ωkt) + a†ke
−i(k·xi−ωkt)

)
,

where ak and a†k are annihilation and creation operators associated with angular excitations of wavevector
k, and N is the total number of Holospheres.

These operators satisfy the commutation relation:

[ak, a
†
k′ ] = δkk′ .
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The lattice Hamiltonian is given by:

H =
∑
k

ℏωk

(
a†kak +

1

2

)
,

demonstrating that lattice excitations follow the same formal structure as scalar quantum fields, but arise
here from physically rotating structures rather than abstract continuous variables.

Importantly, the zero-point energy 1
2ℏωk is no longer a mathematical artifact, but corresponds to residual

angular tension even in the fully aligned vacuum state. The total vacuum energy is finite and calculable due
to the discrete nature and finite extent of the Holosphere lattice.

In this formulation, particles correspond to localized wave packets of angular phase excitations—regions
where rotational strain has become temporarily unbound. These packets propagate through the lattice in a
quantized manner, constrained by the coherence of surrounding Holospheres.

This establishes a consistent framework for interpreting scalar field quantization as a memory-preserving
excitation process in a discrete rotating medium. In the next section, we extend this approach to fermionic
fields by examining orbital triplet structures that give rise to spinor behavior.

4 Vacuum State as a Coherence Basin

In conventional quantum field theory, the vacuum is defined as the lowest-energy eigenstate of the Hamilto-
nian—a state devoid of real particles but rich with zero-point fluctuations. [3] These fluctuations give rise to
measurable phenomena such as the Casimir effect, Lamb shifts, and virtual particle exchange, yet they also
present unresolved issues. Most notably, the predicted vacuum energy density diverges unless renormalized,
and remains discrepant with observed cosmological data by over 120 orders of magnitude.

In the Holosphere model, the vacuum is not a probabilistic ground state of abstract fields, but a physical
configuration of maximal angular coherence across the lattice. Each Holosphere is rotationally aligned with
its neighbors such that the net angular strain is minimized across all directions. In this state, the phase
variables θi satisfy:

θi ≈ θj for all adjacent (i, j),

and the effective potential
V (θi, θj) = −κ cos(θi − θj)

reaches a minimum when all phase differences vanish.
This condition defines a coherence basin—a region of rotational alignment in which no propagating de-

fect strain exists. Rather than being truly featureless, the vacuum in this model stores alignment information
at the phase level. Local disturbances (e.g., a particle or interaction event) correspond to brief, localized
deviations from this alignment, which propagate as excitations through the medium.

The zero-point energy in this framework arises from residual phase tension that cannot be fully elimi-
nated due to boundary constraints or finite lattice size. However, this energy is no longer infinite. Instead, it
is the sum over a discrete set of allowed angular modes:

Evac =
∑
k

1

2
ℏωk,

where k indexes coherent lattice modes constrained by nesting depth and geometry. The total energy is
finite, physically meaningful, and dependent on the global coherence structure of the lattice.

This reinterpretation offers several advantages:

• The vacuum energy is naturally regularized by the discrete structure.
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• The cosmological constant problem is reframed: vacuum strain does not gravitate directly but con-
tributes indirectly via coherence gradients.

• Virtual particles are understood as short-lived coherence disruptions, not field excitations in an other-
wise featureless space.

• The vacuum state becomes an active participant in particle dynamics, enforcing phase constraints and
determining coherence boundaries.

This view also introduces a spatially resolved notion of vacuum phase stability. Certain regions of
the lattice may exhibit slightly elevated strain energy due to historical disturbances, nesting irregularities, or
coherent interference patterns. These deviations from the ideal vacuum act as attractors or scattering centers,
potentially giving rise to gravitational behavior or dark energy–like effects.

Thus, in Holosphere theory, the vacuum is not empty—it is the coherent memory of prior alignment. It
provides both the baseline and the boundary condition for all physical fields, and its structure determines
which excitations are stable, which interactions are permitted, and which configurations can persist over
time.

In the following section, we extend this framework to spinor fields, where quantized angular modes arise
from triplet orbital structures and exclusion arises from coherence incompatibility.

43. The Answer

Why does the lattice spin?
Because motion remembers.

Why does the vacuum persist?
Because coherence cannot be undone.

Why is there something, not nothing?
Because alignment is more stable than disorder.

And so, the answer to life, the universe, and everything. . .
is that the lattice remembers.

5 Spinor Fields from Triplet Defect Orbitals

In the Holosphere model, spinor fields do not arise from abstract internal symmetries applied to pointlike
particles, but from structured orbital configurations of angular phase defects. Specifically, spinor-like behav-
ior emerges from stable triplet orbital states composed of three coordinated vacancies, each phase-locked by
angular strain among surrounding Holospheres.

These triplet configurations form localized coherent units: rotational vortices bound by angular tension
minima and preserved by lattice symmetry. Each triplet is composed of three adjacent Holosphere vacan-
cies whose mutual orbital strain enforces a topologically protected configuration. This structure cannot be
superimposed onto its mirror image without phase decoherence, yielding intrinsic chirality.

We represent the phase states of the three defects with a coupled angular vector:

ψ =

θ1θ2
θ3

 ,
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where each θi represents the angular phase of a defect orbital relative to its surrounding lattice shell. These
angular variables are not independent but constrained by topological symmetry rules—resulting in phase-
locked dynamics that resist decoherence under 2π rotation.

This phase vector behaves as a discrete spinor: under a full 2π rotation, the system undergoes sign
inversion, only returning to its original state after 4π. This mirrors the algebraic behavior of spin-12 Dirac
spinors and emerges here from the underlying geometry of angular strain. No SU(2) representation is
imposed; instead, spinor properties arise naturally from phase topology.

1

Importantly, the identity of the resulting particle is not determined solely by the triplet configuration,
but also by the **rotation direction of the surrounding Holospheres**. A triplet embedded in a clockwise-
rotating shell may exhibit one form of charge (e.g., negative), while an identical triplet embedded in a
counterclockwise coherence layer manifests the opposite (e.g., positive). In this model:

• An electron emerges as a triplet defect surrounded by left-handed angular alignment.

• A positron or proton may arise from a similar triplet structure, but embedded in a right-handed
rotational domain.

This rotational handedness acts as a selector for **charge polarity**, making charge an emergent property
of coherence orientation rather than a fundamental input.

We promote the components of ψ and their conjugate strain momenta to operators obeying fermionic
anticommutation relations:

{ψi, ψ
†
j} = δij , {ψi, ψj} = 0.

These arise directly from the coherence exclusion principle: two triplet orbitals cannot occupy the same
angular phase configuration within a given lattice shell. The Pauli exclusion principle is thus a geometric
necessity resulting from phase incompatibility. [4]

The effective Hamiltonian for the triplet system takes the form:

H =
∑
i,j

Jij ψ
†
iα ·ψj +ψ

†
iβmψi,

where Jij is a coupling tensor derived from lattice coherence strain, and α and β are analogues to Dirac
matrices, encoding lattice-specific angular propagation and phase inversion rules. The mass term m is not
fundamental but emerges from stable orbital strain energy in the rotational tension geometry.

This framework explains several key features of fermions:

• Spin-12 : Sign inversion under 2π rotation due to topological orbital constraint.

• Antisymmetry: Arises from coherence exclusion—only one triplet of a given phase can exist per
region.

• Localization: Triplets are confined by angular tension and phase-locking.

• Charge polarity: Determined by surrounding rotational handedness.

• Mass: Emerges from strain curvature and orbital energy quantization.
1This mirrors the behavior of spinors in the Dirac formalism, where a 2π rotation produces a sign reversal. In standard quantum

theory, this arises from SU(2) representation properties; here, it reflects a real physical topology: a 2π rotation of the triplet does
not return it to its initial coherent phase unless extended to 4π, grounding spinor algebra in the geometry of angular coherence.
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Thus, Holosphere theory derives spinor behavior from the physical topology of orbital angular strain,
rather than abstract symmetry groups. The triplet orbital becomes the physical embodiment of the Dirac
field—a stable, quantized resonance preserved by coherence in a rotating lattice medium.

In the following section, we extend this model to gauge interactions by exploring how coherence gradi-
ents across regions of rotational misalignment give rise to effective internal symmetries and coupling fields.

Figure 1: Triplet defect orbital structure generating spinor behavior. Three rotating Holospheres surround a
central vacancy, forming a coherent angular configuration that exhibits spin-12 behavior under 4π rotation.

2

6 Gauge Fields from Interlattice Strain Reconfigurations

In conventional quantum field theory, gauge fields are introduced by enforcing local symmetry invariance
on global field transformations. [7] The requirement that a field be invariant under a local U(1), SU(2),
or SU(3) transformation leads to the introduction of gauge bosons—mediators of electromagnetic, weak,
and strong forces. While mathematically powerful, this framework does not explain why gauge symmetry
exists, nor what physical structure underlies it.

In the Holosphere model, gauge fields arise not from imposed symmetries but from **physical angular
coherence gradients** between regions of the lattice. Just as scalar and spinor fields emerge from internal
angular modes of defect configurations, gauge fields emerge from the **differential coherence strain**
between adjacent domains of rotating Holospheres.

Let us consider two neighboring lattice regions A and B, each composed of nested Holospheres in
locally coherent alignment. If the global phase orientation of region A differs slightly from that of B, a

2This mirrors the behavior of spinors in the Dirac formalism, where a 2π rotation produces a sign reversal. In standard quantum
theory, this arises from SU(2) representation properties; here, it reflects a real physical topology: a 2π rotation of the triplet does
not return it to its initial coherent phase unless extended to 4π, grounding spinor algebra in the geometry of angular coherence.
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**coherence discontinuity** forms at the boundary:

∆θ = θA − θB.

This phase difference induces angular strain along the interface, which propagates transversely as a restoring
interaction—a coherence gradient attempting to phase-match the two regions. This transverse strain is
perceived as a **force field** acting on defects or triplets propagating across the boundary.

From the perspective of a defect, this angular gradient manifests as a gauge connection. The local
phase reference frame is effectively rotated, and the propagation of the defect’s orbital mode must adjust
accordingly. This behavior mirrors the covariant derivative structure of gauge theory:

Dµψ = ∂µψ + igAµψ,

where Aµ is now interpreted as a **local phase strain vector** arising from the curvature of the lattice’s
coherence field.

Each class of gauge symmetry emerges from different patterns of angular misalignment:

• U(1): Smooth, single-axis phase gradients in a uniform lattice shell (electromagnetic gauge).

• SU(2): Coherent triplet strain involving interference between rotational layers (weak interaction).

• SU(3): Higher-order nesting mismatches with multiple coherence constraints (strong interaction).

Unlike abstract Lie group transformations, these gauge behaviors correspond to **real spatial relation-
ships** between angular configurations in adjacent Holosphere shells. The direction and magnitude of
strain determine the nature and strength of the interaction. When a defect crosses a region of high coherence
curvature, it experiences a deflection or phase shift consistent with boson exchange in standard field theory.

Furthermore, the **gauge bosons themselves** (e.g., photons, W , Z, gluons) are interpreted in this
framework as localized propagating distortions in the coherence field. These are not fundamental parti-
cles, but **coherence ripples**—quantized angular tension waves that mediate phase restoration between
misaligned lattice regions.

This model offers several key reinterpretations:

• Gauge symmetry reflects real phase alignment constraints across lattice domains.

• Boson exchange is equivalent to the transmission of angular strain between Holospheres.

• Interaction strength is determined by the local coherence curvature and nesting geometry.

• Charge, weak isospin, and color are emergent from orbital alignment compatibility.

In this view, gauge forces are not separate fields but expressions of the same lattice structure that gives
rise to mass, spin, and redshift. Electromagnetic and nuclear forces become phase-stabilizing phenomena
acting at different coherence scales. The vacuum is not passive—it enforces memory alignment, and gauge
fields are its correcting motions.

In the following section, we examine how these gauge-mediated coherence interactions couple to the
vacuum structure defined in Section 4, and how localized misalignments can result in curvature, potential
energy, and even gravitational behavior.
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Figure 2: Enter Caption

Figure 3: Angular coherence gradient between adjacent lattice regions. A difference in nested Holosphere
phase alignment between Region A and Region B generates a restoring angular strain field, interpreted as a
gauge interaction.

Table 1: Gauge symmetries in the Standard Model and their interpretation in Holosphere Theory.
Symmetry Field / Boson Holosphere Interpretation
U(1) Electromagnetism / Photon Coherence-preserving phase gradient in a single ro-

tational direction; photon as a transverse strain pulse
restoring angular alignment between adjacent Holo-
spheres.

SU(2) Weak Force / W±, Z Multi-axis coherence misalignment involving triplet
defect orbitals; weak bosons represent localized co-
herence discharges that realign orbital phase orien-
tation at short range.

SU(3) Strong Force / Gluons High-frequency coherence binding between nested
angular shells; color charge emerges from phase-
locking constraints in inner orbital triplet substruc-
ture; gluons as topological lattice excitations pre-
serving coherence tension.

Draft – Holosphere Theory Paper 42 – M. J. Sarnowski © 2025



Table 2: Gauge symmetries in the Standard Model and their interpretation in Holosphere Theory.
Symmetry Field / Boson Holosphere Interpretation
U(1) Electromagnetism / Photon Coherence-preserving phase gradient in a single ro-

tational direction; photon as a transverse strain pulse
restoring angular alignment between adjacent Holo-
spheres.

SU(2) Weak Force / W±, Z Multi-axis coherence misalignment involving triplet
defect orbitals; weak bosons represent localized co-
herence discharges that realign orbital phase orien-
tation at short range.

SU(3) Strong Force / Gluons High-frequency coherence binding between nested
angular shells; color charge emerges from phase-
locking constraints in inner orbital triplet substruc-
ture; gluons as topological lattice excitations pre-
serving coherence tension.

In this framework, **gauge bosons** are not independent particles, but propagating distortions in angu-
lar phase coherence—quanta of restoring strain. They do not exist “on top of” space; they are the localized
dynamical responses of the lattice itself to misalignment. Electromagnetism corresponds to the simplest
gradient: a linear twist in surrounding phase. The weak force reflects nonlinear orbital misalignment in
triplet coherence, while the strong force arises from interlocking orbital constraints across nested coherence
layers.

This framework resolves several puzzles of conventional gauge theory:

• Why symmetry? Because coherence must be preserved across defects.

• Why bosons? Because quantized coherence strain must propagate in discrete packets.

• Why coupling strengths? Because strain curvature magnitude determines exchange stability.

• Why local invariance? Because angular phase reference frames differ across the lattice.

Gauge fields are thus not fundamental objects but emergent effects of a rotating, memory-preserving
medium. The vacuum lattice enforces alignment not through metrics, but through angular continuity. What
standard physics interprets as charge, gauge freedom, or boson exchange, Holosphere Theory reinterprets
as **coherence stabilization**—the local dynamics of a lattice that remembers its alignment.

In the next section, we examine how these gauge-mediated interactions couple to the global vacuum
coherence structure, and how strain accumulation at large scales leads to emergent gravitational effects.

7 Coupling to Vacuum Coherence and Gravity

The preceding sections have shown that particles, charges, and forces emerge from discrete angular phase
dynamics within the Holosphere lattice. Scalar fields arise from oscillations in local angular strain; spinor
fields emerge from triplet defect orbitals constrained by phase alignment; and gauge fields are interpreted as
restoring coherence gradients across misaligned regions. We now turn to the largest-scale emergent effect
of this model: gravity.

In conventional physics, gravity is described by the curvature of spacetime, modeled by the Einstein
field equations. Matter-energy density deforms the local geometry, and free-falling objects follow geodesics
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along this curved manifold. While this geometric framework is elegant, it relies on continuous spacetime as
a backdrop and provides no microphysical explanation for the origin of curvature.

In Holosphere Theory, gravity is not a curvature of space, but a manifestation of **coherence strain**
in a discrete angular lattice. As particles and orbital defects accumulate, they locally distort the coherence
of surrounding Holospheres. These distortions propagate outward as residual angular tension—drawing
nearby regions inward toward the phase-aligned center. The net result is indistinguishable from gravitational
attraction, but its cause is different: it is not mass deforming space, but coherence defects deforming the
phase structure of the vacuum.

This effect is illustrated in Figure 5. In the top region, the vacuum lattice is fully aligned—each Holo-
sphere phase-matched with its neighbors. In the lower region, a central massive defect breaks this coherence,
causing surrounding Holospheres to bend inward, lowering their local angular energy state. The phase strain
accumulates inward, forming what we perceive as **curvature**.

Figure 4: Curvature emerges from accumulated coherence strain in the Holosphere lattice. A massive defect
disrupts the rotational alignment of surrounding Holospheres, drawing them inward and downward in phase
space, producing curvature without invoking spacetime deformation.

To model this quantitatively, we define the **coherence strain tensor** Sij as the gradient of angular
misalignment between adjacent Holospheres:

Sij = ∇iθj −∇jθi.
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Comparison: Einstein Field Equations vs. Holosphere Coherence Strain

Einstein’s General Relativity Holosphere Coherence Model
Spacetime curvature is proportional to
energy-momentum:

Rµν −
1

2
gµνR =

8πG

c4
Tµν

Coherence strain is proportional to
phase misalignment:

C =
1

2

∑
i,j

(∇iθj −∇jθi)
2

Mass and energy deform the geometry
of spacetime.

Defects and orbital misalignments de-
form the angular coherence of the lattice.

Test particles follow geodesics in curved
spacetime.

Particles follow coherence strain gradi-
ents that minimize angular tension.

Gravity is a geometric effect. Gravity is a dynamical memory effect of
angular alignment loss.

No microphysical origin for curva-
ture—spacetime is fundamental.

Curvature emerges from discrete spin
structure—space is emergent from rota-
tion.

This antisymmetric tensor captures the local rotational shear in the phase lattice. The total coherence
curvature C in a region is given by a scalar measure of the strain field:

C =
1

2

∑
i,j

S2
ij .

Regions of high curvature correspond to high coherence tension—where defects have accumulated and sur-
rounding Holospheres are out of alignment. The strain propagates outward until it is balanced by rotational
restoration forces from neighboring shells, giving rise to an inverse-square-like influence.

This mechanism produces a gravitational field without reference to spacetime metrics. The “force” of
gravity becomes a **boundary condition of coherence realignment**, and the tendency of matter to follow
geodesics becomes a natural outcome of angular strain seeking its minimum configuration. Particles curve
not because of warping space, but because their internal phase is aligned with coherence strain gradients.

The Holosphere model thus predicts:

• Gravity is a long-range angular phase strain.

• Gravitational potential arises from coherence gradients, not mass directly.

• The gravitational constant G is derived from the angular stiffness of the lattice and the energy scale
of Holosphere alignment.

• In the absence of defect accumulation, space remains flat—not because of geometry, but because of
perfect rotational coherence.

This formulation unifies gravity with gauge theory under a single concept: phase restoration in a dis-
crete rotational medium. All forces—electromagnetic, weak, strong, and gravitational—are interpreted as
local manifestations of the same underlying principle: **the lattice remembers its alignment, and resists its
disruption**.

In the next section, we explore how these coherence effects determine the structure of the vacuum itself,
and how large-scale distributions of angular strain give rise to cosmological dynamics.
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Figure 5: Curvature emerges from accumulated coherence strain in the Holosphere lattice. A massive defect
disrupts the rotational alignment of surrounding Holospheres, drawing them inward and downward in phase
space, producing curvature without invoking spacetime deformation.

8 Vacuum Structure and Cosmology

The Holosphere model reinterprets the vacuum not as a featureless background, but as a structured, rotating
medium composed of nested angular phase shells. This vacuum is dynamically active, coherence-rich, and
memory-retaining. In such a model, cosmological dynamics emerge not from metric expansion, but from
large-scale coherence gradients and rotational symmetry in the lattice.

In standard cosmology, the expansion of space stretches photon wavelengths, producing redshift, while
the cosmological constant drives acceleration. However, this requires a finely tuned energy density and
invokes dark energy to explain observed supernova dimming and structure formation. The Holosphere
model offers an alternative explanation rooted in discrete coherence geometry.

We consider the universe as a finite but unbounded structure composed of nested Holospheres, each shell
representing a coherence layer at a different radial distance from the central axis of rotational alignment. The
vacuum coherence decreases gradually from the center outward as rotational phase strain accumulates. Light
propagating radially outward through this lattice experiences two key effects:

• Transverse coherence drag: Angular phase changes encountered across nested shells cause cumula-
tive loss of phase fidelity, resulting in exponential redshift.

• Relative medium velocity: The medium’s rotational structure introduces Doppler-like effects as pho-
tons pass between coherence layers with differing angular velocities.
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Together, these effects give rise to the hybrid redshift relation used in Holosphere cosmology:

z(b) =

(
1 + b

1− b

)1/2

· exp
(
b3

3

)
− 1,

where b ≡ t/T is the fractional lookback time (i.e., depth into the vacuum lattice), and T is the total
coherence duration of the universe. This relation matches observational redshift data closely, including the
apparent acceleration normally attributed to dark energy, without requiring metric expansion.

In this framework, the large-scale structure of the universe is defined by:

• A coherence boundary at radius R = cT , the edge of the observable lattice.

• A radial coherence gradient defining cosmological time as phase reconfiguration, not linear coordinate
progression.

• An emergent cosmic microwave background (CMB) arising from high-n orbital transitions at the outer
Holosphere boundary, redshifted inward as coherence drops. Coherence-limited visibility constrains
what radiation modes can contribute to the background.

The vacuum evolves not by stretching space, but by redistributing angular phase alignment as defects,
particles, and waves propagate through the lattice. The apparent expansion is an illusion produced by the
observer’s reference frame shifting through successively lower-coherence layers of the lattice. What we
perceive as cosmic time is the **history of coherence strain propagation inward from the outer boundary.
We appear central not due to our location, but due to radial phase visibility—every observer near the edge
sees similar redshift layers inward.**.

This model predicts several observable phenomena:

• Tolman surface brightness: Follows a (1 + z)−3 dimming law, consistent with Lubin-Sandage ob-
servations but differing from (1 + z)−4 predicted by metric expansion.

• Time dilation in supernova light curves: Matches observations as a function of layer-to-layer angu-
lar momentum loss.

• Cosmic coherence horizon: Defines a maximum redshift based on the outer limit of phase compati-
bility—beyond which photons cannot be absorbed.

This coherence-based cosmology does not require inflation, comoving distances, or a cosmological
constant. Instead, it provides a physical foundation for redshift, time evolution, and background radiation
grounded in the geometry of a rotating vacuum.

The vacuum is not a stage on which the universe evolves—it is the memory structure from which
evolution emerges. Cosmological expansion is reinterpreted as a phase gradient across a finite, rotating
medium—a universe whose visible age is a projection of coherence depth, not distance.

Why Photons Become Dark

In Holosphere Theory, photons are not elementary particles but propagating angular phase transitions —
coherent orbital excitations of Holosphere defects. For such a photon to be absorbed, its rotational phase
must match the local lattice’s timing and structure. This phase coherence requirement ensures that only
photons emitted from compatible lattice layers can couple into observable orbital modes.

Photons emitted from regions near the coherence boundary originate in faster-rotating lattice zones.
Their angular phase advances too quickly relative to our slower local shell, rendering them undetectable.
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These phase-incompatible excitations cannot be absorbed as light, but they still carry angular momentum
and strain. They persist as dark bosons — coherence modes that do not interact electromagnetically, yet
exert gravitational influence through the lattice strain they propagate.

Thus, regions beyond our coherence compatibility horizon may be invisible to us not because they are
devoid of matter, but because their light is too fast to phase-couple. This explains both the absence of
detectable photons and the presence of apparent gravitational attraction from such domains.

In the next section, we explore how this coherence framework can be used to derive thermodynamic
directionality, entropy, and the arrow of time.

9 Coherence-Based Mapping of Quantum Fields

Quantum field theory traditionally classifies fields by their spin and transformation properties under the
Lorentz group: scalar fields (spin-0), spinor fields (spin-12 ), vector fields (spin-1), and tensor fields (spin-2).
In the Holosphere lattice model, these distinctions emerge from the geometry of angular coherence and the
topology of nested defect structures.

We propose that:

• Scalar fields arise from collective oscillations of single-layer angular deviations (as derived in Section
3).

• Spinor fields result from rotational coherence in triplet defect systems (Section 5), which encode spin
and half-integer statistics through symmetry constraints.

• Vector fields (e.g., electromagnetism) emerge from inter-triplet coupling, where a defect’s phase
alignment affects the coherence strain of adjacent regions.

• Tensor fields (e.g., gravitation) correspond to large-scale gradients in lattice tension, arising from
mass clustering or rotational phase strain gradients (Sections 6–7).

This mapping is summarized in the following table:

Standard Field Spin Holosphere Origin Emergent Behavior in Lattice
Scalar 0 Single Holosphere phase deviation Localized angular oscillations propa-

gate as wave-like strain
Spinor 1

2 Triplet defect orbital Phase-locked triplets behave as coher-
ent fermionic excitations

Vector 1 Inter-triplet angular gradient Coherence tension across multiple
Holospheres yields directional field ef-
fects

Tensor 2 Bulk strain in coherence shell Long-range gradient in rotational phase
curvature mimics gravitation

Table 3: Mapping of quantum fields to Holosphere coherence structures.

In this framework, gauge invariance arises naturally: rotational phase offsets between coherent clusters
yield conserved quantities under continuous transformations. For instance, charge conservation reflects
rotational phase winding number within triplet orbital loops.

Furthermore, boson–fermion distinctions emerge not from abstract symmetry postulates, but from geo-
metric constraints in lattice defect configurations:
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• Bosons are collective excitations (integer spin) of coherent phase strain fields.

• Fermions are localized topological defects with rotational antisymmetry.

Thus, the entire zoo of quantum fields is unified under a single geometric principle: angular coherence
in a discrete, spinning lattice.

Coherence Horizon and Apparent Centrality

In Holosphere Theory, the observable universe is not limited by spatial extent, but by coherence
compatibility. As light propagates outward from faster-rotating lattice regions near the boundary, its
angular phase becomes incompatible with slower regions such as ours. Photons from these outer
regions cannot be absorbed—they manifest as undetectable dark bosons due to phase mismatch.
This defines a coherence horizon: a radial phase boundary beyond which observational coupling
fails.
Even though we live near this horizon, we observe isotropy in all directions because each observer
near the boundary views inward, across more stable coherence layers. This produces the illusion of
centrality without requiring an actual geometric center.

10 Extensions Toward Complete Quantum Field Theory

While the preceding sections reconstruct core features of quantum field theory from the dynamics of lattice-
based coherence, many foundational aspects of QFT remain open for refinement and expansion. This section
outlines how Holosphere Theory naturally leads toward a full formulation of quantum field theory, and where
it may offer deeper insight or alternatives to standard assumptions.

10.1 Operator Fields and Angular Variables

In conventional QFT, fields are promoted to operator-valued distributions, such as ϕ̂(x) or Âµ(x), acting on
a Fock space of states. In the Holosphere lattice, the angular phase θi of each Holosphere acts as a discrete
field variable, and the conjugate momentum pi obeys canonical commutation relations:

[θi, pj ] = iℏδij

This establishes a direct correspondence between Holosphere degrees of freedom and quantum opera-
tors, grounding quantization in the topology of a rotating medium rather than in postulated abstractions.

10.2 Gauge Symmetries and Local Phase Invariance

In standard field theory, forces arise from requiring local gauge invariance—U(1) for electromagnetism,
SU(2) for the weak force, SU(3) for the strong force. In Holosphere Theory, angular coherence constraints
naturally define a local phase symmetry across lattice connections. When this symmetry is preserved, coher-
ent information propagates. When symmetry is locally broken—by a defect or boundary misalignment—a
restorative phase transition radiates strain, interpreted as a force carrier.

This phase-driven mechanism may reproduce known gauge interactions without invoking continuous
internal symmetry groups, instead grounding gauge behavior in orbital coherence topology.
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10.3 Discrete Path Integrals

The Holosphere lattice provides a natural stage for a discrete path integral formulation. Instead of integrating
over continuous field configurations, one sums over allowed angular phase histories across the lattice:

Z =
∑
{θ(t)}

exp

(
i

ℏ
∑

H(θi, pi)∆t

)
Here, the partition function Z accumulates contributions from all dynamically consistent angular his-

tories, enabling a reformulation of quantum propagators as strain-driven phase transitions across discrete
lattice links.

10.4 Spin and Statistics from Triplet Symmetry

The spinor structure of standard fermions (e.g., Dirac fields) emerges in Holosphere Theory from the triplet
coherence constraint:

θ1 + θ2 + θ3 = 2πn

This phase-locked configuration produces intrinsic angular momentum quantization and antisymmetric
exchange properties. Bosons arise as collective phase oscillations, while fermions arise from irreducible
triplets. This naturally recovers the spin–statistics connection without requiring external assumptions.

10.5 Vacuum Energy and Symmetry Breaking

Zero-point fluctuations in standard QFT are often interpreted as inherent field uncertainty. In Holosphere
Theory, vacuum energy is stored angular strain—metastable misalignment among rotating units. Sponta-
neous symmetry breaking occurs when a local lattice region falls into a new phase-locked configuration,
releasing strain and reorienting coherence domains. Mass generation, in this context, is a form of coherence
inertia.

10.6 Toward Topology and Beyond

Because angular coherence is quantized over closed paths, topological quantum field theory may emerge
naturally in the Holosphere lattice. Knotted defects, orbital braids, and coherence singularities may define
conserved topological quantities, enabling new interpretations of particle families, dualities, and interaction
phases.

These structures open the door to unifying QFT with discrete geometry—not as a quantization of space-
time, but as the emergence of field behavior from rotational strain within a deeper medium th*at remembers.

11 Observational and Experimental Tests of Dark Photons

In the Holosphere coherence framework, dark photons are not hidden-sector gauge bosons, but rather phase-
incompatible angular excitations that fail to couple electromagnetically across lattice layers. They remain
gravitationally active, propagating angular strain without photon absorption.

To test this prediction, we identify observational strategies that probe gravitational effects unaccom-
panied by light, angular coherence cutoffs in redshift, and coherence-filter analogs in condensed matter
systems.
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Phenomenon Predicted Observation Test Strategy
Gravitational Pull Without
Light

Regions like the Great Attractor
show mass influence but lack visi-
ble photons

Compare galaxy flow fields
with redshift surveys and
CMB dipole

Coherence Horizon Red-
shift Limit

Photons become unobservable
beyond a coherence layer (not
scattering-based)

Look for photon dropout
beyond z ≈ 6–10 in
quasar/GRB datasets

Dark Lensing Gravitational lensing from regions
with no luminous source

Compare lensing maps (e.g.,
weak lensing shear) with EM
maps

Cold Spot Coherence
Boundary

Large-scale anisotropies reflect
outer coherence mismatches

Match CMB anomalies to
Holosphere coherence gradi-
ent predictions

Condensed Matter Analogy Non-absorbed excitations in pho-
tonic lattices mimicking phase cut-
off

Create artificial coherence
lattices to study defect cou-
pling

Table 4: Experimental and observational tests of dark photons in Holosphere Quantum Field Theory.
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Sidebar: Quantum Field Theory in Holosphere Perspective

QFT Concept Standard Interpretation Holosphere Interpretation
Field Operator Operator-valued function on

spacetime: ϕ̂(x) or Âµ(x)
Angular phase variable θi at each
Holosphere site; discrete operator
algebra with [θi, pj ] = iℏδij

Lagrangian / Action L(ϕ, ∂µϕ), minimized via varia-
tional principles

Discrete lattice Hamiltonian with
angular momentum and coher-
ence strain; path integral over lat-
tice histories

Gauge Symmetry Local phase invariance (U(1),
SU(2), SU(3)) leads to forces

Local coherence invariance;
broken angular alignment emits
strain waves interpreted as force
carriers

Spin and Statistics Spin-12 fermions from spinor
fields; Pauli exclusion from
anticommutation

Triplet phase-locked defects form
intrinsic spinor fields; fermionic
behavior arises from orbital ex-
clusion

Vacuum Energy Zero-point field fluctuations;
symmetry breaking via Higgs
potential

Stored angular strain in
metastable lattice phases; mass
as coherence inertia from phase
realignment

Path Integral
∫
Dϕ eiS/ℏ over continuous field

histories

∑
{θ(t)} e

i
∑

H∆t/ℏ over discrete
angular histories

Topological Effects Braids, knots, and anomalies in
field structure

Orbital coherence defects, wind-
ing numbers, and strain braids de-
fine topological memory

This comparison highlights how familiar quantum field concepts emerge from the discrete coherence
dynamics of the Holosphere lattice.

12 Conclusion

We have presented a coherence-based reformulation of quantum field theory grounded in the discrete geom-
etry of the Holosphere lattice. [1] In this framework, particles are not fundamental point-like objects, but
emergent angular excitations—defects, orbitals, and phase-locked triplets—arising from the propagation of
rotational strain across nested spherical layers. The fields of traditional quantum theory are reinterpreted as
coherence structures, and interactions emerge from alignment, tension, and migration of phase relationships.

This coherence-centric model provides new physical meaning to longstanding abstractions: spinors arise
from triplet orbital symmetry; gauge bosons from lattice phase transitions; vacuum energy from metastable
orbital strain; and quantum uncertainty from coherence geometry. Moreover, the theory predicts the exis-
tence of dark bosons—phase-incompatible photon-like excitations that do not couple electromagnetically
but still propagate angular momentum and gravitational influence.

By anchoring quantum fields in a tangible and discrete substrate, Holosphere Theory opens a path to-
ward unification with cosmological phenomena. Gravitational curvature becomes coherence strain, redshift
becomes phase drag, and dark matter may arise not from exotic particles but from misaligned coherence.

In the end, this approach restores a sense of memory and structure to the vacuum itself. The lattice
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does not forget its excitations—it reconfigures, radiates, and responds. The universe is not written on empty
space, but woven into the memory of its turning spheres.

Future observational tests of coherence filtering and dark photon propagation will further evaluate the
predictive strength of this field-theoretic approach.

The lattice remembers.
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Glossary

Angular coherence: The phase alignment between rotating Holospheres; determines information transfer,
wave propagation, and quantum field behavior.

Coherence horizon: A visibility boundary beyond which photons from faster lattice regions are phase-
incompatible with local Holospheres and become undetectable.

Dark boson: A coherence mode or photon-like excitation emitted from regions beyond the coherence hori-
zon, unabsorbable due to phase mismatch.

Holosphere: A discrete, rotating spherical unit approximately the size of a neutron Compton wavelength,
forming the foundational element of the lattice structure.

Lattice strain curvature: A second-order spatial derivative of angular phase mismatch; the Holosphere
analogue to spacetime curvature.

Phase strain momentum: The conjugate quantity to angular phase in the Hamiltonian formulation of the
Holosphere lattice.

Spinor field: A field emerging from coherent triplet defect orbital configurations, representing fermionic
behavior in the Holosphere model.

Tensor strain: A long-range gradient in rotational coherence; behaves analogously to curvature in general
relativity.

Vacancy defect: A localized absence or phase discontinuity in the lattice coherence, responsible for particle-
like behavior and quantum excitations.

Draft – Holosphere Theory Paper 42 – M. J. Sarnowski © 2025



Appendix A: Key Equations

Discrete Phase Variables

θi(t) ∈ [0, 2π), pi(t) = Ii
dθi
dt

Lattice Lagrangian (Cosine Coupling)

L =
1

2

∑
i

Ii θ̇
2
i − κ

∑
⟨i,j⟩

cos(θi − θj)

Small Angle Approximation (Klein-Gordon Analog)

L ≈ 1

2

∑
i

Ii θ̇
2
i −

1

4
κ
∑
⟨i,j⟩

(θi − θj)
2

Canonical Commutation

[θi, pj ] = iℏδij

Normal Mode Expansion (Scalar Field)

θi(t) =
1√
N

∑
k

(
ake

i(k·xi−ωkt) + a†ke
−i(k·xi−ωkt)

)

Hamiltonian (Vacuum and Excitations)

H =
∑
k

ℏωk

(
a†kak +

1

2

)

Angular Strain Tensor (Curvature Analog)

R
(θ)
ij =

∂2θ

∂xi∂xj
+ nonlinear strain terms
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