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Abstract

The Holosphere model proposes a cosmological framework in which
the universe is built from a rotating, fractally nested lattice of spherical
coherence layers. In contrast to CDM’s continuous spacetime and scale
factor evolution, this model introduces a discrete chronology defined by
radial coherence indices b = r/R, where each shell’s angular alignment
governs physical processes and emergent time.

This paper develops a lookback-time framework based on redshift
arising from both relativistic angular divergence and cumulative phase
drag across coherence layers. Epochal transitions—such as recombina-
tion, reionization, and structure formation—are reinterpreted as discrete
phase transitions in rotational strain, not thermodynamic thresholds.

We derive a parameter-free redshift–time equation, show its alignment
with observed galaxy data, and explain how gravitational effects, lensing,
and structure formation emerge from defect clustering and angular strain
gradients. This framework predicts observable differences from CDM in
redshift anisotropies, lensing irregularities, and galaxy rotation without
dark matter. It offers a testable, unified ontology in which time, gravity,
and quantum behavior emerge from recursive angular coherence within a
finite, non-expanding lattice.

1. Introduction

The Holosphere Theory redefines the architecture of the universe as a dis-
crete, rotating lattice composed of recursively nested spherical units called Holo-
spheres. Rather than unfolding through continuous spacetime expansion, the
cosmos in this model evolves through angular momentum inheritance and co-
herence transitions across concentric layers indexed by a normalized radial co-
ordinate b = r/R. Time, redshift, gravity, and cosmic structure are all emergent
phenomena—products of rotational strain and coherence breakdown within this
fractal medium.

Each Holosphere layer possesses a distinct angular coherence state. As de-
fects propagate outward, they encounter increasing phase strain, generating
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cumulative redshift, entropy, and structure condensation. Observed cosmolog-
ical epochs such as recombination and reionization are not defined by thermo-
dynamic thresholds, but by quantized coherence transitions that manifest as
sudden changes in redshift behavior, photon transparency, and gravitational
clustering.

This paper builds on prior work in redshift dynamics (2), gravitational con-
densation (3), and time asymmetry (4) to propose a layer-indexed cosmological
timeline. We derive a hybrid redshift function with no free parameters, map
observational epochs to coherence layers, and present falsifiable predictions for
lensing, rotation curves, and cosmic structure—all without invoking metric ex-
pansion or dark matter.

The goal is to replace continuous, curvature-based cosmology with a finite,
discretely evolving framework grounded in rotational coherence. By modeling
time as an emergent ordering of angular strain and redshift as a geometric
divergence in coherence, the Holosphere Theory offers a coherent foundation for
unifying cosmology, quantum mechanics, and gravitational dynamics.

2. Discrete Radial Time in the Holosphere Model

In the Holosphere framework, time is not a continuous parameter evolving along
a smooth cosmological timeline, but rather an emergent property arising from
rotational coherence within a discrete, fractal lattice. Each Holosphere layer
corresponds to a specific radial coherence index b = r/R, where r is the radial
position and R is the radius of the outermost lattice boundary moving at the
speed of light. This radial index b serves as a discrete measure of both spatial
depth and temporal position.

Because the outermost Holosphere shell moves at light speed, it represents
the maximal coherent boundary—the frame of final absorption for all propa-
gating information. Layers further inward rotate more slowly, meaning their
internal coherence and angular velocity are reduced relative to the boundary.
As a result, the ratio b = r/R defines both a fractional coherence and a frac-
tional lookback time. Light emitted from a medium with radial index b will be
observed today with redshift determined by the difference in coherence velocity
between emission and absorption layers (2).

The passage of time is thus experienced as a transition across radial coher-
ence layers. Events deeper within the lattice correspond to earlier epochs, not
due to expansion from a singularity, but because they originate from regions
of lower angular velocity and less coherence alignment with the boundary. A
lower b indicates not just spatial depth but also a higher degree of rotational mis-
alignment, which correlates with earlier stages of lattice relaxation and defect
accumulation.

Unlike in ΛCDMwhere time is measured as a proper interval along worldlines
in an expanding spacetime, Holosphere time is indexed by coherence phase.
The physical “now” corresponds to the outermost coherent shell (b = 1), while
earlier epochs are reconstructed by tracing back through successively deeper
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radial layers of reduced coherence.
This discrete conception of time introduces natural phase transitions, as

small variations in b correspond to sharp shifts in coherence state. These tran-
sitions define cosmological epochs not as arbitrary intervals, but as physically
grounded coherence boundaries within the rotating lattice. Such boundaries
produce measurable changes in redshift, gravitational coupling, temperature
anisotropy, and time dilation (4; 3).

In subsequent sections, we will explore how these radial coherence bound-
aries align with observationally inferred epochs, including recombination, reion-
ization, and structure formation. We will also derive explicit relations between
b, redshift z, and cosmological age as interpreted from the Holosphere lattice
model.

3. Epoch Mapping through Coherence Layers

In the Holosphere model, cosmological epochs emerge as coherence-defined do-
mains rather than as segments of continuous spacetime evolution. Each radial
index b = r/R corresponds not just to a position in the lattice, but to a distinct
coherence phase that governs physical processes such as defect propagation, an-
gular velocity, and gravitational interaction. As light and matter propagate
radially outward through the lattice, they traverse these phase boundaries, un-
dergoing shifts in coherence state that correspond to observable epochal transi-
tions.

We propose that key cosmological epochs—such as the surface of last scat-
tering, the epoch of reionization, and the onset of large-scale structure forma-
tion—are marked by abrupt changes in the rotational coherence gradient. These
transitions arise from quantized strain thresholds within the lattice, which we
associate with critical angular alignment phases. A small change in b near a
coherence threshold results in nonlinear effects on redshift, temperature, and
field tension, thus creating natural demarcations between cosmological eras.

For example, the recombination epoch associated with the CMB (z ∼ 1100)
corresponds to a radial layer where defect-induced opacity gives way to phase-
aligned transparency. This is interpreted not as the decoupling of radiation
from a hot plasma, but as a coherence resonance where photon propagation
aligns with the lattice’s radial strain field. Similarly, the epoch of reionization
(z ∼ 6–10) may correspond to a radial band where angular tension releases
enough energy to reionize neutral hydrogen via coherent defect migration.

The matter–radiation equality point—typically placed at z ∼ 3400—is rein-
terpreted in this model as the intersection of two radial coherence regimes: one
where rotational strain supports rapid photon diffusion, and another where an-
gular coupling becomes sufficient to sustain long-range gravitational coherence
and defect clustering. As angular momentum condenses into longer-range co-
herence paths, the lattice supports structure formation and mass stabilization.

Each of these coherence transitions is accompanied by observable signatures:
- A shift in redshift–time dilation behavior as photons cross into higher-b regions.
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- Anisotropy patterns in the CMB that reflect underlying coherence banding. -
A stepwise change in the visibility and clustering of baryonic structures.

Because the lattice’s radial coherence state evolves discretely rather than
continuously, these epochal transitions are sharp and quantifiable. The Holo-
sphere model thus provides a predictive structure for mapping observable phe-
nomena to radial coherence domains, allowing us to associate observed redshifts
not with comoving distances, but with intrinsic coherence states of the medium.

In the next section, we will derive explicit relations between the radial index
b, the corresponding redshift z, and the fractional lookback time. These rela-
tions form the backbone of a new cosmological chronology—one that is discrete,
fractal, and tied to the physical architecture of a rotating universe.

Figure 1: Epoch boundaries in the Holosphere Lattice Model mapped as func-
tions of the radial coherence index b = r/R. The blue curve represents the
redshift prediction derived from the Holosphere model, using a hybrid equation
that combines relativistic Doppler effects with exponential phase drag across ra-
dial coherence layers. Red points indicate the standard ΛCDM interpretations of
key cosmological epochs, such as recombination (CMB), matter-radiation equal-
ity, reionization, structure formation, and the onset of dark energy dominance.
In the Holosphere framework, these events correspond to discrete coherence
transitions within a rotating fractal lattice, rather than to continuous evolution
along a scale factor timeline.

4. Deriving Lookback Time and Redshift Rela-
tions

In the Holosphere model, redshift arises from two combined mechanisms: the
angular velocity differential between emission and absorption layers in a rotating
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lattice, and a cumulative exponential drag induced by phase coherence loss
during radial light propagation. The radial index b = r/R encodes both spatial
and temporal information, with b = 1 representing the present boundary shell
(maximum coherence), and b → 0 representing the deepest, earliest emission
layer.

Redshift is formulated as a hybrid function of b, with one term representing
relativistic angular divergence due to rotational frame difference, and the other
modeling cumulative phase strain. The resulting expression is:

z(b) =

([
1 + b

1− b

]1/2)
exp

(
b3

3

)
− 1

This equation contains no free parameters and successfully predicts redshift
values across all observable epochs, including the CMB. The square root term
arises from special relativistic enhancement due to rotating frames, while the
exponential term accounts for cumulative coherence degradation over radial dis-
tance.

4.1 Derivation of the Exponential Term

The exponential phase drag is modeled as the accumulation of coherence loss as
light propagates radially outward through the rotating lattice. We assume that
each layer contributes a uniform amount of angular coherence strain per unit
volume, denoted by ρ. This quantity should be understood not as mass density
or pressure, but as a conceptual strain density that represents the rotational
resistance encountered by a propagating photon within the fractal Holosphere
lattice.

In spherical coordinates, the differential volume element is:

dV = 4πr2 dr

Thus, the total accumulated strain up to radius r is proportional to the
volume traversed:

Cumulative strain ∝
∫ r

0

r′2 dr′ =
r3

3

Substituting the dimensionless radius b = r/R, we obtain:

r3

3R3
=

b3

3
The strain-dependent component of redshift is therefore modeled as:

Strain(b) = exp

(
b3

3

)
This replaces the previously empirical exponential term with a geometrically

motivated result, grounded in volume-weighted accumulation across the lattice.
No tuning constants are introduced.
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This exponential formulation directly supports the hybrid redshift equation
derived in Section 4.2, linking observational redshift to coherence-layer strain
depth in the Holosphere model.

4.2 Lookback Time and Redshift Coupling

To express redshift as a function of lookback time tL, we define:

b =
tL
T

where T = 13.77Gyr is the full coherence duration of the Holosphere lattice.
Substituting this into the hybrid redshift equation yields:

z(tL) =

([
1 + tL

T

1− tL
T

]1/2)
exp

((
tL
T

)3
3

)
− 1

This corrected formulation links observable redshift directly to emission time,
without reference to scale factor evolution or expanding spacetime. Redshift
becomes a geometric function of angular strain accumulated across coherence
layers in the rotating lattice. This interpretation supports a fundamentally dis-
crete and recursive cosmological chronology, where epochal transitions emerge
from angular momentum dynamics rather than metric stretching.
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Figure 2: Comparison of redshift as a function of lookback time between the
Holosphere model (green), the CDM model (black dashed line, using H0 = 67.4
km/s/Mpc converted to 0.069 Gyr−1), and observed galaxy data (red points).
The Holosphere prediction uses a hybrid redshift equation incorporating rela-
tivistic angular divergence and exponential phase drag, with time derived from
coherence depth. Observed lookback times are filtered through the CDM frame-
work, so deviations should be interpreted with caution. Vertical scale and log
redshift axis emphasize agreement across epochs from z = 0.01 to z ∼ 15.

5. Phase Transitions and Emergent Epochs

Unlike the standard Big Bang cosmology, which models the early universe as an
ultra-hot, expanding plasma governed by continuous thermodynamic cooling,
the Holosphere model redefines cosmic history as a sequence of discrete angular
coherence transitions. In this framework, cosmological epochs are not charac-
terized by temperature thresholds or a scale factor evolving through expansion,
but by sharp changes in phase alignment within a rotating, fractal lattice of
spacetime structure.

Each radial layer of the Holosphere represents a physically distinct coherence
state, with angular velocity and strain determined by its position in the lattice.
As light and matter propagate through these layers, they cross phase bound-
aries—quantized shifts in rotational alignment—that result in abrupt changes
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in physical behavior. These coherence transitions replace traditional thermo-
dynamic phase changes, offering a fundamentally geometric and informational
foundation for the unfolding structure of the cosmos.

These coherence thresholds give rise to observable phenomena that mirror
traditional cosmological phase transitions. For example:

• Recombination (CMB): Interpreted not as photon decoupling from
plasma, but as a coherence resonance where the lattice strain reaches a
point of angular transparency, allowing photons to escape in phase across
the medium.

• Reionization: Seen as a boundary layer where residual coherence realigns
local lattice shells, releasing angular tension sufficient to reionize baryons.

• Matter–Radiation Equality: Not a density crossover, but a radial layer
where photon propagation and angular defect migration transition from
diffusive to ballistic regimes.

• Structure Formation: Emerges from coherence trapping at specific ra-
dial bands, where defects cluster and spin gradients stabilize long-range
lattice tensions.

Each of these transitions corresponds to a change in the coherence gradient
∂θ/∂r, where θ represents rotational alignment phase. Unlike CDM, which
models smooth, continuous evolution, the Holosphere lattice naturally predicts
punctuated epochs driven by phase-aligned defect transitions.

This framework also offers a reinterpretation of dark energy. Rather than in-
voking a cosmological constant, the observed late-time acceleration corresponds
to the nonlinear steepening of coherence strain near the outer boundary b → 1,
where the redshift curve flattens due to accumulated angular resistance. This
effect is geometric and requires no additional energy input.

In the next section, we develop entropy gradients and causal directionality
arising from these coherence transitions, leading to a physical foundation for
time asymmetry and the thermodynamic arrow of time in a discrete, rotating
universe.

6. Emergent Time, Entropy, and Directionality

In the Holosphere model, time is not a background coordinate flowing uniformly
across the universe. Instead, it emerges from the layered propagation of coher-
ence through a discrete, rotating lattice. Each radial shell possesses a specific
coherence state, and the outward migration of light, matter, and angular de-
fects defines the progression of time. The directionality of time is therefore not a
fundamental parameter, but a consequence of anisotropic phase alignment and
defect accumulation.

Entropy in this framework arises from the irreversible redistribution of an-
gular defects across lattice layers. As rotational strain builds near coherence
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boundaries, small deviations in defect alignment are amplified. This process cre-
ates a net flow of coherence loss from lower to higher radial indices—mirroring
the classical increase of entropy but rooted in geometric phase disalignment
rather than thermal particle statistics.

The arrow of time is anchored in two irreversible effects:

1. Coherence Degradation: As defects move outward, they encounter
greater rotational tension, leading to cumulative phase misalignment. Once
coherence is lost at a boundary, it cannot be recovered by inward propa-
gation, enforcing a one-way temporal gradient.

2. Strain-Driven Anisotropy: The lattice resists backward defect motion
due to angular momentum conservation. Outward propagation aligns with
global spin orientation, while inward movement introduces destructive in-
terference—favoring forward-directed causal sequences.

This coherence-based time asymmetry provides a natural explanation for
why causality appears directional, why entropy increases, and why we remember
the past but not the future. In contrast to the time-symmetric laws of classical
mechanics or quantum wavefunctions, the Holosphere lattice breaks symmetry
through structural anisotropy and radial coherence flow.

In subsequent sections, we show how these principles underlie gravitational
structure formation and the macroscopic emergence of memory, inertia, and
irreversible dynamics in a universe built from rotating coherence layers.

7. Structure Formation and Gravitational Con-
densation

In the Holosphere model, gravity is not a fundamental interaction mediated
by spacetime curvature, but an emergent phenomenon arising from gradients
in angular coherence. As defects accumulate in specific radial layers, they
generate localized coherence strain, which in turn draws additional defects in-
ward. This process results in self-reinforcing clusters of rotational misalign-
ment—interpreted observationally as gravitationally bound structures such as
stars, galaxies, and filaments.

Structure formation occurs through three primary mechanisms:

1. Defect Clustering: Coherence loss near certain radial bands creates
localized strain wells. Angular defects naturally migrate toward these
regions, lowering the lattice’s global strain energy and increasing local
entropy. This clustering mirrors gravitational attraction without invoking
mass-energy as a fundamental cause.

2. Strain-Gradient Induction: Rotational gradients form where coher-
ence decays unevenly across adjacent shells. These gradients act as ac-
celerative channels for defects, funneling energy into preferred structures.
The steepness of the gradient defines the effective gravitational strength.
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3. Holographic Tension Mapping: Coherence strain is distributed over
spherical surfaces, not volumes. This leads to a surface-area scaling of
gravitational information, consistent with holographic principles and ob-
servations of black hole entropy.

The large-scale structure of the universe emerges from this interplay of radial
coherence transitions and defect migration. Unlike inflationary models, which
require initial quantum fluctuations amplified by exponential expansion, the
Holosphere lattice naturally seeds structure through discrete coherence break-
downs at critical angular thresholds.

This model also explains the observed filamentary nature of cosmic structure.
Lattice alignment anisotropies induce coherence strain to concentrate along an-
gularly stable axes, forming tension lines that act as conduits for defect flow.
These regions of persistent misalignment form the skeleton of the cosmic web.

Importantly, the Holosphere model requires no dark matter to explain galac-
tic rotation curves or cluster lensing. Apparent gravitational excess is a conse-
quence of enhanced coherence gradients near defect-rich regions, where angular
tension exceeds the average lattice background. Gravitational attraction, in this
view, is a visible effect of coherence condensation and phase misalignment—an
emergent byproduct of discrete lattice structure.

Figure 3: Illustration of coherence level (blue) and defect density (red) across
the normalized radial coordinate b = r/R in the Holosphere lattice. Peaks
in defect density correspond to regions of steep coherence gradient, where ro-
tational strain leads to defect clustering and emergent gravitational behavior.
Gray dashed lines mark the positions of significant clustering zones, which act
as gravitational wells in the lattice.

In the next section, we explore how observational predictions of this model,
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including redshift, lensing, structure profiles, and gravitational anomalies, can
be quantitatively tested against CDM and empirical data.

8. Implications for Cosmological Structure and
Matter

The Holosphere model reinterprets the large-scale structure of the universe not
as the gravitational collapse of pre-existing matter, but as the result of defect
clustering within a rotating, coherence-strained lattice. In this framework, what
we conventionally identify as “matter density” is not a fundamental quantity,
but an emergent property of phase-disrupting defect accumulation in regions of
angular strain.

This has profound consequences for cosmological modeling:

8.1 Matter Density as Emergent, Not Primordial

Unlike CDM, which begins with a nearly uniform baryon and dark matter den-
sity field, the Holosphere model predicts that defect density arises dynamically
as coherence strain accumulates. Matter is not placed into the universe—it
emerges where angular tension concentrates. This explains why matter tends
to cluster into filaments and halos without requiring initial inhomogeneities or
seeding by inflationary quantum fluctuations.

8.2 Elimination of Cold Dark Matter

In standard cosmology, cold dark matter (CDM) is needed to seed early struc-
ture, stabilize galactic rotation curves, and account for lensing anomalies. In
the Holosphere model, all of these phenomena are reinterpreted as consequences
of rotational strain gradients in the coherence lattice:

• Flat galaxy rotation curves arise from extended regions of angular
coherence traps where defects resist dispersion.

• Gravitational lensing reflects angular tension gradients and localized
lattice distortion, not mass curvature.

• Structure formation is seeded by coherence loss at strain thresholds,
not by invisible matter.

No unseen mass is required—only discrete transitions in coherence structure
and defect behavior.

8.3 Redefining the Cosmological Timeline

The early universe is not characterized by extreme temperature or energy den-
sity. Instead, it consists of a low-coherence rotational field undergoing phase
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stabilization. Epochs such as recombination and reionization correspond to
coherence transition layers, not thermodynamic thresholds. The concept of ex-
pansion is replaced by radial defect propagation through rotational layers, each
with distinct phase states.

8.4 Emergence of the Cosmic Web

The cosmic web appears naturally as a product of angular tension lines in the lat-
tice. Defects preferentially migrate along regions of stable rotational alignment,
forming filamentary structures where coherence strain is maximized. Voids arise
in coherence-stable regions where defect migration is energetically disfavored.
No inflationary field or fine-tuned fluctuation spectrum is necessary.

8.5 Summary Comparison with CDM

Table 1: Contrasting Predictions: Holosphere vs. CDM Cosmology
Phenomenon CDM Interpretation Holosphere Interpretation
Early Universe Hot dense plasma, expanding Low-coherence lattice, stabiliz-

ing
Redshift Metric expansion, scale factor Angular phase divergence, strain

drag
Dark Matter Cold, collisionless particles Enhanced angular strain zones
CMB Origin Recombination at z ∼ 1100 Coherence transparency shell
Structure Formation Inflation-seeded matter collapse Defect clustering in strained lay-

ers
Lensing Curved spacetime via GR Lattice distortion from coherence

gradients
Cosmic Web Gravity + CDM collapse Rotational tension channels

These implications suggest a radically different physical ontology: one in
which coherence, rotation, and defect dynamics generate all observed structure
without invoking invisible components, singularities, or expansion-driven kine-
matics. In the next section, we present specific observational predictions and
falsifiable tests of this framework.

9.1 Redshift Variation Due to Local Defect Density

In the Holosphere model, redshift arises from two primary effects: relativistic
angular divergence and cumulative phase drag caused by coherence strain across
a rotating lattice. The exponential component of the redshift equation,

z(b) =

([
1 + b

1− b

]1/2)
exp

(
b3

3

)
− 1,
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models this phase drag as an integrated strain effect. Since coherence strain
is driven by the presence and accumulation of rotational defects, regions of high
defect density are expected to produce elevated redshift beyond what would be
predicted by radial position alone.

This leads to a key observational consequence: redshift is not strictly a
function of distance, but also of the local coherence structure through which
light propagates. Specifically:

• Filamentary regions and galaxy clusters, rich in angular defects,
are associated with enhanced coherence strain, leading to higher localized
redshifts.

• Cosmic voids, which are coherence-stable regions with low defect density,
result in slightly reduced redshifts relative to the same radial index b.

• These effects are superimposed on the global redshift curve and may intro-
duce small but detectable variations in redshift-luminosity relations,
particularly in supernova data.

In practice, this implies a type of angular coherence redshift lensing, dis-
tinct from gravitational lensing. Light propagating through high-strain regions
experiences an additional phase drag, leading to excess redshift. This may be
misinterpreted as increased velocity or distance under standard cosmological
assumptions.

Future redshift surveys may detect these effects as systematic residuals—offsets
in observed redshift for objects at similar luminosity distances but in different
large-scale environments. These deviations could offer a falsifiable signature of
the Holosphere model, distinguishing it from CDM.

In the following subsections, we outline further observational tests including
gravitational lensing, structure growth profiles, and galaxy rotation without
dark matter.

9.2 Gravitational Lensing from Coherence Gradients

In the Holosphere framework, gravitational lensing does not result from space-
time curvature due to invisible mass, but from anisotropic coherence strain in
the rotating lattice. As defects cluster, they introduce angular misalignments
that distort the effective optical path of light. These coherence distortions mimic
the bending effects attributed to general relativistic curvature, but arise purely
from changes in phase continuity.

The lattice behaves as a structured optical medium where light follows paths
of least angular distortion. In regions with high strain gradients—such as galaxy
clusters or filament intersections—light is deflected toward zones of maximal
phase disruption. This creates the appearance of gravitational lensing, includ-
ing:

• Einstein rings and arcs caused by rotational strain shells, not by metric
wells.
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• Weak lensing shear patterns corresponding to coherence fault lines in
the lattice.

• Strong lensing without dark matter halos, particularly in early-
universe systems where strain transitions dominate.

Unlike in CDM, no dark matter halo is required to account for lensing
amplitude or configuration. Instead, the angular coherence field defines the
bending behavior. Lensing becomes a geometric consequence of defect-induced
anisotropy, not a dynamical response to mass-energy distribution.

This interpretation offers a novel prediction: regions with similar baryonic
content but different coherence strain should exhibit different lensing profiles.
Observations of lensing in galaxy groups, especially those with low dark-to-
baryon ratios, could distinguish between coherence-based and mass-based mod-
els of light deflection.

The Holosphere model further predicts small-scale irregularities in lensing
maps, as defect distributions are discrete and localized. This may result in
asymmetric arclets, off-centered rings, or filament-aligned elonga-
tions—signatures not expected from smooth potential models.

In the next subsection, we explore how structure growth profiles in the Holo-
sphere lattice differ from CDM predictions, and how this affects galaxy cluster-
ing and the cosmic web.
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Note: The vertical deflections shown are visually amplified for clarity. In
physical terms, the actual angular deviations would be small (on the order of
arcseconds), but the exaggerated scale illustrates the qualitative behavior:

• Light rays converge toward defect-rich zones where angular coherence is
disrupted.

• The deflection arises from integrated angular phase strain, not gravita-
tional potential wells.

• This model offers an alternative to dark matter by attributing lensing to
structural coherence effects.

Note: The vertical deflections shown are visually amplified for clarity. In
physical terms, the actual angular deviations would be small (on the order of
arcseconds), but the exaggerated scale illustrates the qualitative behavior:

• Light rays converge toward defect-rich zones where angular coherence is
disrupted.

• The deflection arises from integrated angular phase strain, not gravita-
tional potential wells.

• This model offers an alternative to dark matter by attributing lensing to
structural coherence effects.

Figure 4: Stylized representation of gravitational lensing in the Holosphere
model. Black paths represent light rays propagating through a rotating coher-
ence lattice. Red shaded regions denote zones of high coherence strain caused
by defect clustering. Light paths are deflected toward these regions, not due
to spacetime curvature, but due to angular strain gradients that distort phase
continuity.
Note: The vertical deflections shown are visually amplified for clarity. In phys-
ical terms, the actual angular deviations would be small (on the order of arc-
seconds), but the exaggerated scale illustrates the qualitative behavior:

•••• Light rays converge toward defect-rich zones where angular coherence is
disrupted.

• The deflection arises from integrated angular phase strain, not gravita-
tional potential wells.

• This model offers an alternative to dark matter by attributing lensing to
structural coherence effects.
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9.3 Structure Growth and Clustering Without Dark Matter

In CDM cosmology, structure formation depends on the presence of cold dark
matter to seed gravitational collapse and explain the observed clustering of
galaxies, filaments, and voids. In the Holosphere model, structure growth arises
instead from coherence strain dynamics and defect migration in a discrete ro-
tating lattice. No dark matter component is required.

As coherence strain builds at specific radial bands—often near coherence
transition layers—defects begin to cluster, creating local angular tension wells.
These wells act as attractors, drawing additional defects and stabilizing coherent
rotational structures. Over time, this produces dense, persistent patterns of
phase misalignment that correspond observationally to gravitationally bound
systems such as galaxies and clusters.

This mechanism predicts:

• Filamentary cosmic structures emerging from tension-aligned defect
streams, without inflationary seeding.

• Early structure formation at high redshifts due to discrete coherence
transition points, not slow linear collapse.

• Void regions as areas of stable rotational coherence, where defect prop-
agation is suppressed and matter appears evacuated.

• Anisotropic clustering patterns aligned with coherence axes rather
than random Gaussian fluctuations.

Quantitatively, the growth rate of structure in the Holosphere model differs
from CDM’s linear growth factor. Rather than depending on the expansion
rate or dark matter content, clustering evolves as a function of lattice coherence
decay and angular strain differentials. Observationally, this predicts a different
time evolution for the galaxy correlation function, and a potentially distinct
bias between baryons and defect-traced coherence tension.

This model can be tested using galaxy surveys, weak lensing maps, and
large-scale structure statistics. Key falsifiable predictions include:

1. Excess structure at early times (e.g., high-redshift massive galaxies)
without invoking dark matter halos.

2. Filament widths and alignments tied to coherence axes rather than
matter overdensity alone.

3. Suppressed small-scale power in defect-sparse regions—analogous to
voids but due to phase stability.

These predictions allow empirical comparison with CDM using existing sur-
veys (e.g., SDSS, DES, JWST) and upcoming high-resolution clustering mea-
surements. In the next subsection, we evaluate how the Holosphere model can
account for galaxy rotation curves without invoking a halo of invisible mass.

16



9.4 Galaxy Rotation Without Dark Matter

In the standard CDM framework, flat galaxy rotation curves are attributed
to extended halos of cold dark matter, which dominate the mass distribution
beyond the visible disk. In the Holosphere model, no such invisible mass is
required. Instead, the flatness of rotation curves emerges naturally from the
angular coherence structure of the lattice and the trapping behavior of defects
in high-strain zones.

Galaxies form in regions of persistent coherence misalignment where angular
strain gradients are steepest. These zones trap rotational defects, which behave
as the effective mass carriers of the system. The coherence lattice in these
regions resists radial phase relaxation, stabilizing orbital velocities over extended
distances from the galactic center.

Key mechanisms include:

• Extended coherence strain tails: Beyond the visible disk, strain does
not drop off as 1/r2, but remains extended due to lattice anisotropy. This
preserves tangential velocity at large radii.

• Defect phase-locking: Orbital defects in outer regions remain phase-
locked to inner rotational gradients. Their orbital velocity is constrained
not by local visible mass, but by coherence coupling to deeper layers.

• Tension compensation: Lattice strain resists further defect migration,
enforcing a maximum gradient beyond which defects stabilize. This cre-
ates a plateau in angular velocity consistent with observed flat rotation
curves.

Unlike dark matter halos, which require fine-tuned density profiles (e.g.,
NFW or cored models), the Holosphere approach requires no additional com-
ponents. The geometry and coherence state of the lattice alone determine the
rotational behavior.

This model also predicts subtle differences from CDM in rotation curve
shapes, including:

• Slight asymmetries or oscillations in outer curve segments due to lo-
calized defect inhomogeneities.

• Environment-dependent rotation behavior, with galaxies in high-
coherence filaments showing tighter curve flattening than those in more
isolated or void-adjacent regions.

• Early onset of curve flattening in high-redshift galaxies due to more
compact coherence strain distribution in the younger lattice.

These features offer testable predictions using high-resolution rotation curve
data (e.g., from JWST, SPARC, ALMA). The absence of a need for dark mat-
ter in explaining galactic dynamics is a cornerstone observational claim of the
Holosphere framework as illustrated in Figure .

17



Note: The current curve uses a simplified angular strain model and does not
yet incorporate molecular hydrogen, extended gas profiles, or refined defect
migration dynamics. The CDM curve reflects a tuned NFW-like profile with
dark matter. A more detailed Holosphere treatment will be developed in a

forthcoming paper: “Galaxy Rotation Curves from Coherence Strain Gradients
in the Holosphere Lattice”.

Note: The current curve uses a simplified angular strain model and does
not yet incorporate molecular hydrogen, extended gas profiles, or refined defect
migration dynamics. The CDM curve reflects a tuned NFW-like profile with
dark matter. A more detailed Holosphere treatment will be developed in a
forthcoming paper: “Galaxy Rotation Curves from Coherence Strain Gradients
in the Holosphere Lattice”.

Figure 5: Comparison of galaxy rotation curves: the Holosphere model (green)
vs. CDM dark matter halo prediction (black dashed), with observational data
points in red. The Holosphere model predicts rotational flattening through
coherence strain saturation rather than gravitational potential.
Note: The current curve uses a simplified angular strain model and does not
yet incorporate molecular hydrogen, extended gas profiles, or refined defect
migration dynamics. The CDM curve reflects a tuned NFW-like profile with
dark matter. A more detailed Holosphere treatment will be developed in a
forthcoming paper: “Galaxy Rotation Curves from Coherence Strain Gradients
in the Holosphere Lattice”.

18



10. Summary of Observational Tests and Falsifi-
able Predictions

The Holosphere model offers a comprehensive reinterpretation of cosmological
structure, redshift, and gravitation without relying on expansion, dark matter,
or spacetime curvature. Instead, it explains observations through coherence
strain, defect clustering, and angular momentum dynamics in a discrete, ro-
tating lattice. This framework leads to a set of concrete, falsifiable predictions
across multiple observational domains:

10.1 Key Predictions Distinct from CDM

• Redshift–Time Relation: Redshift is determined by radial coherence
depth, not by scale factor or metric expansion. The hybrid equation pre-
dicts specific redshift–lookback time behavior (see Figure 2) that closely
matches CDM but diverges subtly at high redshift.

• Gravitational Lensing: Lensing arises from angular strain gradients,
not dark matter halos. Observable signatures include asymmetric arclets,
coherence-aligned distortions, and deviations in low-dark-matter systems
(see Figure ).

• Structure Growth: Clustering occurs via defect migration and strain-
gradient amplification. The model predicts early formation of massive
structures without inflation or CDM, and anisotropic filaments aligned
with rotational coherence axes.

• Galaxy Rotation Curves: Flat rotation curves emerge from coherence
strain saturation, not extended halos. Predictable deviations include slight
oscillations and environment-linked asymmetries (see Figure ).

• Redshift Residuals: Small deviations in redshift at fixed lookback time
may occur depending on defect density along the photon path—introducing
testable angular and environmental dependencies in supernova and quasar
datasets.

10.2 Experimental and Observational Tests

Several observational programs can test the Holosphere model directly:

1. High-redshift supernova surveys (e.g., JWST, Euclid): Test red-
shift–time curve deviations without invoking time dilation or comoving
distance.

2. Weak lensing maps (e.g., LSST, DES): Search for strain-aligned
shear patterns not traceable to dark matter mass distributions.
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3. Rotation curve residuals: Look for environment-linked flattening or
coherence-based oscillations in outer disk kinematics.

4. Redshift anisotropy in CMB or quasars: Detect angular dependence
of redshift if coherence strain gradients are directionally non-uniform.

5. Void and filament statistics: Test whether structure alignment and
filament thickness correspond to coherence axes rather than statistical
fluctuation spectra.

10.3 Toward a New Observational Paradigm

If these predictions are supported, it would mark a shift from a mass-energy-
based cosmology to one based on coherence, rotation, and defect structure.
The Holosphere framework does not merely replicate CDM with fewer assump-
tions—it proposes a fundamentally different ontology of space, time, and struc-
ture, grounded in discrete angular dynamics.

The next section outlines the philosophical implications of this model and
its role in unifying cosmology, quantum mechanics, and information theory.

11. Ontological Implications and Unified Foun-
dations

The Holosphere model proposes a radical departure from the continuous space-
time ontology that underpins general relativity and CDM cosmology. In its
place, it introduces a discrete, rotationally structured lattice where time, mass,
and gravitation arise from angular coherence dynamics and defect propaga-
tion. This framework not only offers alternative explanations for observational
data—it redefines the very nature of physical reality.

11.1 From Fields to Angular Structure

In conventional physics, fields (gravitational, electromagnetic, quantum) are
treated as continuous distributions over spacetime. The Holosphere model re-
places this with a geometry of nested rotational units—Holospheres—where
physical forces emerge from discrete transitions in angular alignment. Mass is
no longer a fundamental substance, but a phase-locked concentration of coher-
ence defects. Gravity is not a curvature of spacetime, but a gradient in defect
tension.

11.2 Time as Coherence Propagation

Time in this model is not a backdrop or a parameter in equations. It is a direc-
tional ordering of coherence loss—an emergent property of radial defect motion.
The arrow of time arises naturally from rotational anisotropy and angular strain
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gradients, resolving the longstanding tension between time-symmetric physical
laws and time-asymmetric phenomena.

This coherence-based definition of time supports a thermodynamic arrow,
an information-theoretic arrow, and a quantum decoherence arrow—all as ex-
pressions of the same underlying process: the outward migration of defects in a
rotationally strained lattice.

11.3 Quantum Mechanics from Lattice Defects

The Holosphere model provides a physical basis for quantum mechanics by mod-
eling particles as stable defect configurations in a discrete lattice. Superposition,
interference, entanglement, and wavefunction collapse all arise from coherence
relationships between lattice sites and their angular states. In this view, the
wavefunction is not a probability field over spacetime, but a descriptor of angu-
lar phase relationships among lattice nodes.

Measurement and decoherence are modeled as transitions in orbital coher-
ence among Holosphere layers, providing a deterministic (yet non-classical) ex-
planation for quantum behavior. The Bell correlations explored in Paper 14 arise
from triplet angular phase matching rather than nonlocal hidden variables.

11.4 Toward a Unified Ontology

The Holosphere framework unifies several seemingly disconnected domains un-
der a single ontological principle: all physical behavior arises from discrete ro-
tational dynamics and coherence strain across a hierarchical lattice of nested
spheres.

• Gravity emerges from strain gradients in coherence alignment.

• Charge arises from topological ring defects and rotational phase winding.

• Time emerges from radial coherence flow.

• Quantum behavior emerges from defect superposition and orbital coher-
ence.

• Cosmological structure emerges from coherence breakdown and defect con-
densation.

This ontology replaces fields with angular phase, replaces expansion with ra-
dial layer transitions, and replaces energy-matter duality with coherence-defect
dynamics. It offers a physically grounded realization of holography, discreteness,
and information conservation—bridging general relativity, quantum mechanics,
and thermodynamics under a single lattice architecture.

In the final section, we propose future directions for simulation, experimental
validation, and theoretical extension of the Holosphere model.
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12. Future Work and Conclusions

The Holosphere model offers a comprehensive and falsifiable alternative to the
standard cosmological paradigm. By replacing continuous spacetime with a dis-
crete, rotating lattice of coherence layers, it redefines redshift, gravity, structure
formation, and quantum behavior as emergent phenomena grounded in angular
strain and defect propagation. This framework not only explains existing ob-
servations without invoking dark matter, inflation, or metric expansion—it also
makes new predictions that are testable across multiple domains.

12.1 Future Research Directions

Several avenues of theoretical and observational development remain open:

1. Rotation Curve Modeling (Paper 22): A refined treatment of galaxy
rotation based on coherence strain profiles, including molecular gas and
defect migration tails, will offer a parameter-minimal alternative to dark
matter halo fits.

2. Simulation of Defect Dynamics: Computational models of angular
coherence breakdown and defect clustering will help visualize structure
formation, gravitational lensing, and redshift evolution in lattice space.

3. Redshift Residual Testing: Statistical analysis of redshift–luminosity
relationships using SN Ia and quasar data across large-scale structure envi-
ronments will test Holosphere predictions of anisotropic redshift enhance-
ment.

4. CMB Anisotropy Analysis: Holosphere strain gradients may imprint
directional asymmetries in the cosmic microwave background that differ
from CDM predictions and can be tested using Planck and future missions.

5. Quantum Information Applications: Holosphere coherence dynamics
may offer practical insights into entanglement structure, decoherence, and
angular-momentum-based quantum circuits.

12.2 Conclusion

This paper presents a unified cosmological framework rooted in discrete rota-
tional structure rather than continuous spacetime geometry. By modeling the
universe as a lattice of nested spinning spheres, the Holosphere model provides:

• A physically grounded redshift relation without metric expansion.

• A geometric explanation for gravity, structure, and lensing without dark
matter.

• A coherence-based origin of time, entropy, and causality.
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• A defect-based mechanism for quantum behavior and entanglement.

• A holographic, finite-information framework consistent with black hole
entropy.

These results suggest that our universe may not be expanding into empti-
ness, but unfolding through layered coherence transitions in a nested rotational
medium. Future research will determine whether this discrete ontology can
replace the current paradigm—and whether coherence, not curvature, is the
fundamental currency of the cosmos.
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Appendix: Definition of Terms and Symbols

Key Concepts

• Holosphere: A fundamental unit of rotating space composed of nested
spinning spheres. Forms the building block of the fractal lattice underlying
all physical structure.

• Coherence: The degree of angular alignment among Holospheres in a
given region. High coherence corresponds to low strain and temporal
proximity to the present.

• Defect: A disruption in rotational alignment or coherence between Holo-
spheres. Defects propagate outward and are associated with mass, energy,
and entropy.

• Coherence Strain: The cumulative rotational misalignment across ra-
dial lattice layers. Drives redshift, time asymmetry, and emergent gravity.

• Radial Coherence Index (b): A dimensionless coordinate defined by
the ratio b = r/R, where r is the radial position within the lattice and R
is the outermost boundary shell.
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• Fractal Lattice: A recursively nested structure of spinning Holospheres
that defines discrete spatial and temporal order in the universe.

Mathematical Symbols

• r: Radial distance from the center of the Holosphere lattice (Gly or arbi-
trary units)

• R: Radius of the outer boundary of the observable universe lattice, moving
at light speed

• b = r/R: Normalized radial coherence index

• z: Cosmological redshift

• tL: Lookback time (Gyr)

• T : Total age of the universe or outer coherence shell, set to 13.77 Gyr

• ρ: Conceptual coherence strain density per unit volume (not mass density)

• θ: Angular phase alignment or orientation of Holospheres

• dV = 4πr2 dr: Differential volume element in spherical coordinates

Key Equations

• Redshift as a function of coherence index:

z(b) =

([
1 + b

1− b

]1/2)
exp

(
b3

3

)
− 1

• Redshift as a function of lookback time:

z(tL) =

([
1 + tL

T

1− tL
T

]1/2)
exp

((
tL
T

)3
3

)
− 1

• Cumulative coherence strain:

Strain(b) = exp

(
b3

3

)

Appendix B: Angular Momentum Recursion Across
Radial Shells

In the Holosphere model, angular momentum is the foundational quantity that
governs coherence propagation, defect dynamics, and the emergence of time.
Rather than remaining confined to a single scale, angular momentum recurses
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across nested radial shells—from Planck-scale constituents to neutron-scale Holo-
spheres to galactic and cosmological coherence layers. Each shell inherits and
modifies the rotational properties of the layer beneath it, forming a cascade of
angular structures that define the physical architecture of the universe.

B.1 Recursive Angular Momentum Scaling

Let Ln represent the angular momentum of a shell at level n, where each level
corresponds to a distinct spherical packing layer within the Holosphere lattice.
We propose a recursive relationship of the form:

Ln+1 = kn ·R2
n · ωn

where:

• Rn: Radius of the shell at level n

• ωn: Angular velocity of that shell

• kn: Scaling factor incorporating moment of inertia and defect coupling

This relation mirrors classical angular momentum L = Iω, but here the
moment of inertia is replaced by an effective area-based inertia derived from
defect density and coherence strain.

Because angular momentum is conserved across recursive shells (modulo
coherence loss), each outer layer encodes the cumulative spin of all inner layers:

Ln+1 = f(Ln,∆θn, ρn)

where ∆θn is the angular phase misalignment and ρn the coherence strain
density.

B.2 Time and Coherence from Angular Recursion

Each radial layer in the Holosphere lattice receives angular momentum from its
predecessor, but also introduces small deviations due to accumulated defects
and misalignments. This recursive leakage defines a natural directionality:

- Inner layers rotate faster and more coherently. - Outer layers slow down as
coherence degrades. - The outward migration of angular momentum establishes
a **coherence gradient**, which defines the **arrow of time**.

Thus, time emerges from the radial propagation of angular coherence—each
shell inheriting the spin memory of those below it, while progressively losing
alignment through defect accumulation.
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B.3 Defect Induction and Strain Feedback

The Holosphere lattice is not perfectly recursive: strain-induced defects break
rotational symmetry and feedback into the recursion process. The local an-
gular momentum of a shell is reduced by its defect content Dn, introducing a
correction:

Leff
n = Ln · (1− αDn)

where α is a lattice-specific coupling factor. This reduction feeds forward
into the next shell, causing:

- Decreased rotational support - Increased coherence strain - Enhanced grav-
itational behavior (via strain gradients)

This feedback loop underlies structure formation, entropy generation, and
gravitational lensing in the Holosphere framework.

B.4 Summary of Angular Momentum Recursion Effects

• Angular momentum is passed radially outward across nested shells via
recursive scaling.

• Time emerges from the directionality and degradation of this recursion.

• Defects alter angular momentum at each layer, feeding back into the co-
herence gradient and driving gravitational condensation.

• This model replaces continuous spacetime dynamics with discrete, rota-
tional coherence inheritance.

This recursive structure supports the emergence of all physical phenom-
ena—from quantum states to cosmic evolution—within a single angular coher-
ence hierarchy.
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