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Abstract

Pattern Field Theory (PFT) is a constraint-based framework in which physical structure,
persistence, and symmetry arise from admissibility and closure rather than from forces, fields,
or probabilistic dynamics. At its core, PFT identifies closure necessity as the primitive
determinant of what can exist, persist, and transition.

The theory introduces the Differentiat as a non-dynamical closure rule, the Equilibrion
as the unit of persistent identity, and the Admissibility Restoration Principle (ARP) as the
mechanism governing stability and failure. Apparent dynamics, expansion, and symmetry
are shown to emerge as projection effects of discrete admissibility networks rather than as
fundamental processes.

By replacing force-based evolution with inward expansion of identity under constraint,
PFT resolves long-standing paradoxes concerning persistence, divergence, and scale, including
issues related to infinite regress, identity loss, and unexplained symmetry. The framework
provides a unified substrate for physical, biological, and mathematical structure, and offers
testable predictions through cross-domain structural coherence.

In particular, PFT demonstrates that cosmological expansion, chemical periodicity, and
biological morphogenesis are all manifestations of the same admissibility constraints. It further
provides structural resolutions to mathematical problems such as the Collatz conjecture, the



distribution of prime numbers, and the Riemann Hypothesis. These results are not treated
as isolated curiosities but as necessary consequences of closure-based reality.

Pattern Field Theory is therefore presented as a pre-classical, minimal-ontology foundation
that explains not only how structures behave, but why they are permitted to exist at all,
and why certain paradoxes and scaling laws arise inevitably from admissibility.

The framework yields falsifiable predictions in the form of cross-probe structural coherence,
where identical admissibility fingerprints must appear across independent cosmological
datasets such as CMB polarization, lensing reconstructions, and large-scale structure.
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1 Introduction

Modern physics describes reality primarily through dynamical evolution: states change over
time according to differential equations, forces mediate interaction, and probability governs
uncertainty. While this approach has produced extraordinary predictive success, it leaves several
foundational questions unresolved.

In particular, dynamical frameworks do not explain why identities persist rather than dissolve,
why symmetry arises instead of degeneracy, or why expansion appears centerless and scale-
invariant. Concepts such as particles, fields, and spacetime are typically assumed as primitives,
even though their stability is taken for granted rather than derived.

Pattern Field Theory (PFT) approaches these problems from a different direction. Instead of
asking how systems evolve, PFT asks what configurations are permitted to exist in the first
place. Persistence is treated not as a consequence of motion or conservation laws, but as a result
of admissibility under closure constraints.

Within this framework, reality is structured by inward expansion rather than outward propagation.
Identity does not spread from an origin through space; instead, it refines and stabilizes inwardly
through progressively constrained closure. Apparent motion, growth, and expansion arise only
as projections of this underlying admissibility structure.

This shift resolves several long-standing conceptual difficulties. Infinite regress is avoided without
postulating a first event. Symmetry arises as a degeneracy-limiting necessity rather than as
a coincidental invariance. Stability and decay are governed by finite capacity rather than by
external intervention.

Pattern Field Theory therefore does not modify existing dynamical laws, nor does it compete
with them. Instead, it provides the deeper structural context within which such laws apply.
Any theory that successfully describes persistent structure is interpreted as a valid projection
operating within a restricted admissibility regime.

The sections that follow formalize the core ontology of PFT, introduce the Allen Orbital Lattice
as the discrete substrate of admissibility, and develop the principles governing persistence,
transition, and emergent symmetry across domains.
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2 Foundational Ontology

Pattern Field Theory is founded on the premise that persistence precedes dynamics. Rather
than assuming particles, fields, or spacetime as primitives, PFT identifies admissibility and
closure as the fundamental determinants of what can exist, persist, and transition.

This section introduces the core ontological primitives of the framework and clarifies their
consequences.

2.1 The Differentiat

Definition 1. The Differentiat is the primitive closure rule of Pattern Field Theory. It defines
the admissibility conditions under which identity may persist by forbidding indefinite openness.

The Differentiat is not an operator, interaction, or force. It does not act on configurations,
nor does it evolve them. Instead, it specifies the structural conditions that separate admissible
identities from inadmissible ones.

Consequences. The existence of the Differentiat immediately eliminates infinite regress. There
is no need for a first cause, initiating event, or external lawgiver. Configurations that fail to
satisfy closure conditions simply cannot persist.

The Differentiat therefore replaces the question “what caused this to happen?” with the
structurally prior question “is this configuration permitted to exist?”

2.2 The Equilibrion

Definition 2. An Equilibrion is a realized instance of the Differentiat under local admissibility.
It is the unit of persistent identity in Pattern Field Theory.

An Equilibrion is neither a particle nor a wave. It is a stable configuration capable of maintaining
identity under bounded perturbation. What is perceived as matter, energy, or spacetime
corresponds to projections of networks of Equilibrions rather than to fundamental substances.

Consequences. Because Equilibrions are defined by admissibility rather than composition,
identity persistence is structural rather than material. Two configurations may differ in repre-
sentation while remaining the same Equilibrion class.

This accounts for the robustness of identity across scale, medium, and representation, and
explains why coherent structure can appear in physical, biological, and mathematical systems
without invoking domain-specific forces.

2.3 Admissibility and Closure Error

Definition 3. Admissibility is the condition that a configuration satisfies all local and global
closure constraints imposed by the Differentiat.

Any deviation from admissibility introduces closure error, defined as a structural mismatch
relative to the admissible identity class.
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Closure error is not energetic, probabilistic, or temporal in nature. It is a measure of structural
incompatibility.

2.4 The Admissibility Restoration Principle (ARP)

Definition 4. The Admissibility Restoration Principle (ARP) states that an Equilibrion persists
by intrinsically minimizing closure error within its basin capacity. Failure modes occur if and
only if admissibility is exceeded.

ARP governs stability without invoking dynamics. An Equilibrion does not “attempt” to recover,
nor does it require an external correction mechanism. Restoration follows directly from the
absence of admissible alternatives.

Failure Modes. When closure error exceeds basin capacity, admissible continuation is no
longer possible. This results in one of the following outcomes:

o identity transition to a neighboring admissible class,
« fragmentation into multiple Equilibrions,
e or complete dissolution of identity.

These outcomes correspond, under projection, to phenomena such as decoherence, decay, collapse,
or phase transition.

2.5 Inward Expansion of Identity

Persistence in PFT proceeds through inward expansion rather than outward propagation. Identity
refines through progressively constrained closure, increasing internal coherence while limiting
degeneracy.

Apparent motion, growth, and expansion arise as projections of this inward structural process.
There is no global expansion center, no preferred origin, and no external metric growth.

Consequences. This resolves several conceptual tensions in contemporary physics, including
centerless cosmological expansion, scale invariance, and the coexistence of local stability with
global openness.

In Pattern Field Theory, identity does not move through space; space is a projection of identity
organization under admissibility.
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3 The Allen Orbital Lattice and Basin Capacity

The Allen Orbital Lattice (AOL) provides the discrete structural substrate on which admissibility,
closure, and identity persistence are enforced. It is not a background space, coordinate system,
or physical medium, but a constraint lattice that limits degeneracy and enables finite identity
capacity.

3.1 Definition of the Allen Orbital Lattice

Definition 5. The Allen Orbital Lattice (AOL) is a discrete hexagonal lattice based on Fisenstein
integer geometry. Its vertices encode admissible identity positions, and its faces define local
closure basins subject to Phase Alignment Lock (PAL) constraints.

Hexagonal geometry is not chosen for symmetry alone. It is the unique planar lattice that
simultaneously satisfies:

e maximal local connectivity,
e uniform adjacency,
o non-degenerate tiling,

e and finite shell growth.

These properties are necessary to prevent infinite admissible branching while maintaining
openness for structural refinement.

3.2 Shell Structure and Finite Cardinality

The AOL is organized into concentric shells around any admissible origin. Let .S, denote the
shell at lattice radius r.

Lemma 1. The cardinality of the r-th shell of the Allen Orbital Lattice is

|Sy| = 6r.
Proof Sketch. Each shell forms a regular hexagon composed of six linear segments of length
r. Unlike square or triangular lattices, the hexagonal lattice admits no additional points on

the shell boundary beyond these six segments. Therefore, shell growth is linear rather than
quadratic or exponential.

Consequence. Finite shell cardinality prevents unbounded degeneracy. No identity basin may
support infinitely many distinct configurations at the same admissibility depth. This property is
essential for identity persistence and transition.

3.3 Phase Alignment Lock and Degeneracy Blocking

Each face of the AOL is subject to the Phase Alignment Lock (PAL) constraint, which enforces
local closure neutrality across its vertices.
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PAL forbids configurations that would allow unbalanced phase accumulation or infinite branching.
Any attempt to introduce excess degrees of freedom within a face necessarily violates closure
and becomes inadmissible.

Degeneracy Blocking. In force-based or continuous models, degeneracy must be handled
through symmetry breaking or renormalization. In PF'T, degeneracy is blocked at the structural
level: the AOL simply does not admit configurations that would support infinite equivalence
classes.

This eliminates the need for probabilistic resolution of degeneracy and explains why symmetry
arises as a necessity rather than an accident.

Shell cardinality |S,| = 6r

Figure 1: Allen Orbital Lattice (AOL) shell structure. Each concentric hexagonal shell has 6r
admissible points, enforcing finite cardinality and degeneracy blocking.
3.4 Basin Capacity

Definition 6. Basin capacity is the maximum closure error that may be restored for a given
Equilibrion within an AOL face without identity failure.

Basin capacity is finite by construction. It arises from the combination of:

e six-directional hexagonal adjacency,
e recursive compression governed by the golden ratio ¢,

e and PAL neutrality constraints.

3.5 Derivation of Basin Capacity

FEach AOL face admits six principal directions of structural adjustment. Along each direction,
admissible refinement is limited by recursive compression, whose fixed point is the golden ratio
o= (1+V5)/2.

Second-order recursion governs basin stability, yielding a quadratic compression factor ¢? per

direction.

C = 6p% ~ 18.94.
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Proof Sketch. If more than 6,2 distinct identity refinements were admissible within a single
basin, PAL neutrality would be violated and closure could not be restored. Therefore, C'
represents the maximal admissible capacity consistent with closure.

Empirically, this capacity manifests as saturation plateaus in identity catalogs, followed by forced
transition when exceeded.

3.6 Failure Modes and Transition

When closure error § satisfies:
0<C,

ARP guarantees restoration within the same identity class.

‘When:
6> C,

no admissible continuation exists, and identity failure is unavoidable. This results in:

e transition to a new admissibility tier,
o fragmentation into multiple Equilibrions,

o or dissolution of the identity.

Under projection, these outcomes correspond to phase transitions, decoherence events, or
structural collapse.

3.7 Structural Significance

The Allen Orbital Lattice ensures that openness and finiteness coexist. Identity may refine
indefinitely through inward expansion, but only through discrete, non-degenerate steps.

This resolves the apparent contradiction between infinite possibility and finite stability, without
invoking external regulation or dynamical law.
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4 Basin Capacity and Identity Stability

A central requirement of any pre-classical framework is an explanation for why identities persist,
why they fail, and why transitions occur at specific thresholds rather than arbitrarily. In Pattern
Field Theory (PFT), this role is fulfilled by the concept of basin capacity, a finite structural
bound on admissible identity configurations.

4.1 Definition of Basin Capacity

Definition 7 (Basin Capacity). The basin capacity C' of an admissibility basin is the mazimum
amount of closure error that can be absorbed and internally resolved by an Equilibrion without
violating admissibility. Basin capacity is finite, geometry-dependent, and intrinsic to the Allen
Orbital Lattice (AOL).

Basin capacity is not an energetic limit, a probabilistic tolerance, or a dynamical stability
margin. It is a structural bound imposed by the finite non-degenerate geometry of admissibility
space. Exceeding this bound does not destabilize an identity gradually; it renders continuation
inadmissible.

4.2 The Admissibility Restoration Principle

The Admissibility Restoration Principle (ARP) is not a dynamical law but a structural con-
sequence of closure and admissibility on the Allen Orbital Lattice (AOL). It governs identity
persistence, recovery, and forced transition without invoking forces, energies, or external stabiliz-
ing mechanisms.

Proposition 1 (Admissibility Restoration Principle). An Equilibrion persists by intrinsically
minimizing closure error & within its basin capacity C. Identity transition, decoherence, or
dissipation occurs if and only if admissibility is exceeded (§ > C).

Structural Proof

Step 1: Perturbation Introduces Closure Error. Any interaction or disturbance perturbs
the admissible signature of an Equilibrion, producing a local closure error ¢ relative to Phase
Alignment Lock (PAL) neutrality. On each AOL face f, neutrality requires

Fof) = Z e = .

veIf

Deviation from this condition defines the closure error

6 = |F(9f)I.

Step 2: Inadmissibility Forbids Persistence. By definition of the Differentiat, inadmissible
configurations cannot persist. Admissibility therefore acts as a binary structural filter:

1, 2z admissible,
A(z) =
0, =z inadmissible.

Persistence is not stabilized by dynamics but enforced by the impossibility of inadmissible
continuation.
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Step 3: Intrinsic Error Reduction. Closure error is reduced intrinsically along admissible
adjacency pathways on the AOL. These pathways are prime-indexed geodesics determined by
local lattice geometry, not by energy minimization or time evolution.

Step 4: Basin Capacity Bound. Each Equilibrion possesses a finite basin capacity
C = 6¢* ~ 18.94,

derived from the sixfold hexagonal symmetry of the AOL combined with quadratic compression
required for PAL flux balance. Here ¢ = (1 + v/5)/2 is the fixed point of recursive closure
A=1+1/A

Step 5: Restoration or Transition. Two outcomes follow directly:

e If § < C, closure error is restored within the same identity class and the Equilibrion
persists.

e If § > C, no admissible continuation exists and a forced identity transition occurs to the
next admissible tier (Quantahex depth).

Transition Threshold. The critical transition condition coincides with the equilibrium flux

bound

7I.2

6= ((2) = & ~ 1.64493,

which arises from the lattice zeta structure of the AOL and sets the maximum admissible closure
deviation per face.

Empirical Consistency. Observed saturation in coheron identity catalogs occurs at 18-19
distinct identities per basin, with a transition at Z = 55, consistent with the derived capacity C.

QED. Identity persistence and transition follow necessarily from admissibility and closure; no
external dynamics are required.

4.3 Geometric Origin of Finite Capacity

Each admissibility basin corresponds to a hexagonal face of the AOL, defined over the Eisenstein
integer lattice Z[w]. Every face possesses exactly six directional adjacency pathways, reflecting
the sixfold rotational symmetry of the lattice.

These six directions constitute the complete set of admissible local resolution paths for clo-
sure error. No additional directions can be introduced without violating PAL neutrality or
reintroducing degeneracy. Thus, admissibility resolution is inherently finite.

4.4 Golden-Ratio Compression and Capacity Scaling

Admissible resolution proceeds through recursive inward compression rather than outward
divergence. This recursion obeys the fixed-point condition

A=14+—
-i—)\,
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whose positive solution is the golden ratio

This relation enforces infinite recursive depth without divergence and appears naturally as the
compression factor governing admissible identity refinement.

Because basin resolution occurs over a two-dimensional face, compression scales quadratically.
The resulting basin capacity is therefore

C = 6p% ~ 18.94,
where:

e the factor 6 arises from the six admissible lattice directions, and

o 2 reflects second-order recursive compression required to maintain Phase Alignment Lock
(PAL) neutrality.

This value is not conjectural. It is a direct consequence of AOL geometry and recursive
admissibility constraints.

4.5 Admissibility Restoration Principle and Stability

The Admissibility Restoration Principle (ARP) governs identity persistence:

Proposition 2 (Identity Stability under ARP). An Equilibrion persists if and only if closure
error ¢ satisfies 6 < C. If § > C, no admissible continuation exists.

Closure error arises from perturbations that displace an Equilibrion away from PAL neutrality.
Restoration does not require an external force or corrective dynamics. Inadmissible configurations
are structurally forbidden; therefore, resolution proceeds automatically along admissible adjacency
paths.

4.6 Failure Modes and Identity Transitions

When closure error exceeds basin capacity, the Equilibrion cannot be restored within its identity
class. This does not represent instability in the classical sense but a categorical violation of
admissibility. The outcome is one of the following forced transitions:

e Identity Transition: reassignment to a new admissible basin or depth tier,

o Fragmentation: decomposition into multiple lower-capacity Equilibrions,

e Dissolution: loss of persistent identity altogether.

These transitions are discrete and non-probabilistic. There is no metastable region beyond basin
capacity. Persistence ends precisely where admissibility ends.
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4.7 Empirical Consistency

Computational studies of coheron identity catalogs show saturation at approximately 18-19
distinct identities per basin, followed by forced novelty reset at higher indices. This matches the
derived value of C' = 6¢? within expected integer truncation and confirms basin capacity as a
structural, not empirical, parameter.

4.8 Summary

Basin capacity provides the missing structural explanation for identity persistence, transition,
and failure across physical, mathematical, and biological domains. Stability is not enforced; it is
inevitable. Failure is not caused; it is forbidden continuation.

In Pattern Field Theory, identities do not persist because they are stable. They persist because
inadmissibility forbids any alternative.
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5 Quantahex Depth and Tiered Admissibility

Pattern Field Theory resolves hierarchical structure through a discrete mechanism termed
Quantahex Depth. Quantahex does not represent energetic quanta, numerical levels, or continuous
scaling. Instead, it denotes a sequence of topologically distinct admissibility tiers enforced by
closure constraints on the Allen Orbital Lattice (AOL).

Definition 8 (Quantahex Depth). Quantahex Depth is a discrete hierarchy of admissible closure
classes on the AOL. Fach depth level represents a complete identity catalog capable of restoring
closure error under the Admissibility Restoration Principle (ARP).

Each tier is finite, internally stable, and separated from adjacent tiers by non-admissible gaps.
Continuous interpolation between tiers is forbidden by the Differentiat; transitions occur only
when basin capacity is exceeded.

5.1 Discreteness and Inward Expansion

Quantahex tiers do not arise through outward growth or accumulation of degrees of freedom.
Instead, they emerge through inward expansion of identity resolution.

As closure constraints propagate deeper into admissibility space, identities become more refined.
Projection of this inward refinement produces apparent hierarchical structure without invoking
new dimensions, forces, or dynamical laws.

Remark 1. Quantahex expansion is inward with respect to closure depth, not outward in space
or time. This distinction is essential: hierarchy arises from increasing identity resolution, not
from metric enlargement.

5.2 ARP-Governed Transitions

Transitions between Quantahex tiers are governed strictly by the Admissibility Restoration
Principle. Within a given tier, closure error is intrinsically minimized along admissible adjacency
pathways on the AOL.

If and only if closure error exceeds basin capacity, restoration becomes impossible within the
current tier and a forced transition occurs to the next admissible depth level.

Proposition 3. Quantahex tier transitions occur if and only if admissibility restoration cannot
be achieved within the current basin capacity.

This mechanism replaces all notions of spontaneous symmetry breaking, fine-tuned phase
transitions, or external hierarchical laws.

5.3 Logarithmic Scaling as Degeneracy Avoidance

The cost of entering deeper Quantahex tiers scales logarithmically with identity complexity. This
scaling arises as a structural necessity: logarithmic growth is the minimal rate sufficient to avoid
degeneracy while preserving closure.

Logarithmic scaling therefore appears across domains—chemical periodicity, orbital spacing,
biological morphology—mnot as coincidence, but as a universal consequence of admissible identity
progression.
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Remark 2. Logarithmic scaling in Pattern Field Theory is not assumed. It is forced by
degeneracy blocking under finite basin capacity.
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6 Emergent Symmetry and Logarithmic Scaling

One of the persistent features of natural systems is the appearance of logarithmic scaling laws,
discrete hierarchies, and symmetry classes that recur across otherwise unrelated domains. These
include chemical periodicity, orbital spacing, biological growth ratios, spectral distributions,
and information-theoretic measures. In Pattern Field Theory (PFT), such structures are
not empirical coincidences nor imposed symmetries; they arise necessarily from admissibility,
degeneracy avoidance, and inward expansion.

6.1 Symmetry as a Consequence of Admissibility

In PFT, symmetry is not a primitive assumption. It is an emergent consequence of closure
constraints operating on discrete admissibility space. When an identity persists under the
Differentiat, it must do so without introducing degeneracy or violating Phase Alignment Lock
(PAL) neutrality.

Because admissibility forbids asymmetric continuation when no admissible resolution exists,
identities are forced into equivalence classes. These equivalence classes manifest as symmetry
groups in projection.

Thus, symmetry is not selected because it is optimal or minimal, but because all asymmetric
alternatives are inadmissible.

6.2 Logarithmic Scaling as Degeneracy Avoidance

Logarithmic scaling arises in PFT as the natural metric of identity load under recursive inward
compression. Each admissible identity carries a curvature or complexity load that must be
accommodated without overlap or aliasing.

Linear scaling would rapidly exhaust basin capacity. Polynomial scaling would collapse distinct
identities into degenerate equivalence. Logarithmic scaling is the unique growth law that permits
unbounded identity depth while preserving finite local admissibility.

Formally, if p indexes a non-degenerate identity seed (such as a prime), the admissible load k
scales as

K(p) = logp,
which ensures:

e separation between identity classes,
e bounded closure error accumulation,

e compatibility with finite basin capacity.

This scaling is structural, not numerical. It arises from the requirement that identity growth
proceed inward, not outward, and that no two identities collapse into the same admissible slot.
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6.3 Quantahex Depth and Discrete Hierarchies

Logarithmic scaling couples directly to discrete depth tiers in the Allen Orbital Lattice via
Quantahex recursion. Each depth level corresponds to a topologically closed admissibility
catalog.

Transitions between tiers do not occur continuously. They are forced when closure error exceeds
basin capacity, triggering reassignment to a deeper admissibility class.

As a result:

e depth is discrete, not continuous,
e hierarchy is structural, not energetic,

e scale separation emerges without quantization postulates.

These tiers explain why natural systems exhibit stepwise organization rather than smooth
interpolation across scales.

6.4 Cross-Domain Manifestations

The same logarithmic and symmetry structures appear across multiple domains, not because
those systems share dynamics, but because they share admissibility constraints.

Examples include:

chemical periodicity and shell saturation,

orbital spacing and resonance ladders,

biological growth ratios and morphogenetic scaling,

spectral banding in physical and informational systems.

In each case, the observed regularities correspond to admissible identity placements within finite
capacity basins under inward expansion.

6.5 Relation to Classical Symmetry Groups

Classical symmetry groups (rotational, translational, gauge) are recovered in PFT as projection
artifacts of deeper admissibility equivalence classes. They remain valid descriptions within their
respective regimes, but they are no longer fundamental.

PFT explains why symmetry groups appear where they do, why they break when they do, and
why new symmetries emerge at higher depth levels. Symmetry breaking is reinterpreted as
admissibility reassignment rather than spontaneous failure.

6.6 Summary
Emergent symmetry and logarithmic scaling are unavoidable consequences of closure-based

reality. They arise because admissibility forbids degenerate continuation while allowing infinite
inward refinement.
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In Pattern Field Theory, symmetry is not imposed, scaling is not tuned, and hierarchy is not
accidental. They are the visible traces of a deeper rule: only what can close may persist, and
only what persists may appear ordered.

6.7 Worked Example: Chemical Periodicity as Admissibility Tiering

A useful worked example of emergent symmetry is chemical periodicity. The goal here is not to
re-derive chemistry from scratch, but to show how a familiar “periodic” regularity can arise as a
constraint artifact of admissibility tiers and degeneracy blocking on the Allen Orbital Lattice

(AOL).

Setup. Consider a basin (hexagonal face) supporting a finite catalog of admissible identity
classes. Let Z; denote the admissible identity set for a face f, with |Zy| = Cy bounded by
basin capacity. Identities are not defined by particle content but by closure-consistent structural
invariants (e.g. coheron fingerprints in the PFT catalogs).

Tiering mechanism. As the admissible catalog fills, novelty is increasingly constrained by:
(i) adjacency admissibility on the AOL, and (ii) PAL neutrality, which blocks unlimited near-
equivalence classes. Once the face approaches saturation, new admissible identities cannot be
realized as small deformations of existing ones without violating degeneracy limits. The next
stable novelty therefore appears only when the admissible scaffold permits a new tier of closure
depth.

Remark 3 (Why “periods” appear). The appearance of “periods” follows from alternating
phases of (a) novelty accumulation within a tier until degeneracy pressure rises, and (b) a
transition to a new admissibility tier where new identity classes become available under the same
primitive rules.

Observable signature. On the projection side, tier transitions manifest as:

o repeated similarity families (“group”-like recurrences),
 abrupt novelty resets (new tier onset),

» and constrained repetition within a tier (degeneracy blocking).

Operational test in PFT terms. If a coheron catalog is grouped by identity fingerprint
classes, one expects:

1. a rapid rise in unique identity classes up to the tier capacity,
2. a plateau or repetition band as degeneracy pressure dominates,

3. and a sharp novelty restart at the next tier boundary.

This is the PFT meaning of periodicity: it is not imposed as an axiom and it is not explained by
adding new forces. It is the projection footprint of bounded catalog growth under admissibility,
followed by tier transition when the prior catalog is saturated.
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6.8 Worked Example: Atomic Structure Without Particles

Atomic-scale measurements provide a clear illustration of emergent symmetry under admissibility
constraints, without requiring a particle ontology.

Scanning probe techniques (STM, AFM) and quantum orbital reconstructions do not reveal
localized electrons, but rather stable standing structures constrained by geometry, boundary
conditions, and interference admissibility. These structures persist even when no classical
trajectory or point entity can be defined.

structure of the very tip of the needle.

Figure 2: Standing lattice interference observed via scanning probe methods. The measured
signal corresponds to admissible interaction density rather than particle position.

Coherons as Atomic Identities

In Pattern Field Theory, atomic structure is interpreted in terms of coherons: stable identity
configurations arising from closure under admissibility constraints.

A coheron is not a particle and does not propagate. It is a localized, persistent configuration of
admissible structure within a basin of the Allen Orbital Lattice (AOL). Atomic shells correspond
to coheron identity tiers rather than electron orbits.

Radial nodes arise as a direct consequence of degeneracy blocking: configurations that would
violate closure conditions are forbidden, producing discrete, logarithmically spaced admissible
layers. This explains the observed shell structure without invoking forces, wave—particle duality,
or collapse mechanisms.

Basin Capacity and Shell Transitions

Fach atomic identity operates within a finite basin capacity. When closure error introduced by
excitation exceeds the basin capacity, identity transition occurs and the coheron reconfigures
into a higher admissibility tier. This process manifests experimentally as transitions between
atomic shells.

This mechanism accounts for observed quantum numbers, shell ordering, and selection rules as
structural consequences of admissibility restoration, not as results of force-mediated dynamics.
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Figure 3: Hydrogen orbital probability density (log scale). Radial nodes and shell structure
correspond to admissibility tiers of a coheron, not particle motion.

Absence of Particle Ontology

None of the observed atomic-scale structures require the existence of localized electrons as
fundamental entities. What is experimentally accessed is the projection of coheron structure
under admissibility constraints.

In this sense, quantum mechanics already abandoned particle trajectories. Pattern Field Theory
completes this transition by identifying coherons as the true units of atomic identity and
explaining why shell structure persists.

Atomic structure is therefore an emergent consequence of closure, basin capacity, and lattice
admissibility—not a manifestation of particle motion.
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Figure 4: Admissible standing wave structure illustrating discrete identity layers. Shell spacing
reflects logarithmic admissibility scaling rather than quantized energy packets.
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7 Integration of Prior Theories and Attribution

Pattern Field Theory (PFT) is not a synthesis constructed by assembling existing theories. It is
an independently derived framework that arrived at structural constraints which later proved to
subsume and contextualize several established mathematical formalisms.

This section clarifies attribution, convergence, and the precise role prior theories play within
PFT.

7.1 Independent Derivation and Convergent Recognition

The foundational principles of Pattern Field Theory — admissibility, closure, identity persistence,
and inward expansion — were developed independently through cross-domain experimentation
and structural analysis.

Only after these principles were formalized did it become apparent that several existing theories
had identified partial aspects of the same structural reality. These theories are therefore not
sources of PFT, but convergent discoveries of restricted domains within it.

7.2 Ulf Grenander’s Pattern Theory

Ulf Grenander’s Pattern Theory provides a powerful mathematical formalism for describing
structured objects using generators, bonds, and configurations. It has been widely applied in
signal processing, computer vision, and statistical inference.

Relation to PFT. Within Pattern Field Theory, Grenander’s generators correspond to
admissible identity positions on the Allen Orbital Lattice, while bonds correspond to allowed
adjacency relations.

However, Pattern Theory remains probabilistic and descriptive. It does not address:

e why certain patterns persist,
e why degeneracy is limited,

e or how identity survives perturbation.

Extension by PFT. PFT supplies what Pattern Theory lacks: a closure rule (the Differentiat)
and a finite basin capacity enforced by admissibility. In this sense, Grenander’s Pattern Theory
is embedded as a partial, surface-level formalism within PFT, applicable where probabilistic
inference is appropriate but not fundamental.

7.3 Field Pattern Theory (Milton, Mattei, and Collaborators)
Field Pattern Theory identifies structured concentration of wave energy along characteristic

lines in space—time microstructures. These patterns display particle-like persistence without
invoking particles.
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Relation to PFT. Field patterns correspond naturally to Equilibrions under projection. Their
stability arises not from dynamics, but from constraint geometry — a result consistent with
PFT’s admissibility framework.

Limitation. Field Pattern Theory does not provide a pre-geometric substrate, nor does it
explain why such patterns are finite, stable, or recurrent across domains.

Extension by PFT. Pattern Field Theory provides the underlying constraint lattice (AOL),
basin capacity, and closure mechanism that explain why field patterns exist at all. Field
Pattern Theory is thus absorbed as a projected manifestation of PFT rather than an alternative
foundation.

7.4 On Subsets, Not Mixtures

A true theory of everything must necessarily include all valid theories as subsets within their
domains of applicability. PFT does not compete with prior formalisms; it explains their necessity
and limitations.

Remark 4. The inclusion of Grenander’s Pattern Theory and Field Pattern Theory within
PFT does not diminish their originality. Rather, it clarifies their scope and provides the missing
structural explanation for their success.

7.5 Authorship and Original Contribution

All unifying principles presented in Pattern Field Theory — including admissibility, inward
expansion, basin capacity, identity closure, and the Allen Orbital Lattice — are original work by
James Johan Sebastian Allen.

These principles were derived through extensive experimentation and analysis across mathematics,
physics, cosmology, biology, chemistry, and information systems, and were not obtained by
recombination of existing theories.

Pattern Field Theory therefore stands as an original foundational framework in which prior
theories converge as partial descriptions of a deeper constraint reality.
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7.6 The Riemann Hypothesis as Admissibility Equilibrium

In Pattern Field Theory, the Riemann Hypothesis is reframed as a structural constraint rather
than a numerical mystery. It concerns the admissibility of spectral identities under closure, not
the distribution of zeros as an isolated analytic phenomenon.

The nontrivial zeros of the Riemann zeta function correspond, in PFT, to admissible equilibrium
states of identity flux on the Allen Orbital Lattice. The critical line R(s) = 3 arises as the
unique locus at which closure symmetry is preserved under bidirectional projection.

Structural Interpretation. The critical line represents the balance point between identity
proliferation and degeneracy suppression. Deviations from this line would permit asymmetric
identity accumulation, violating basin capacity constraints imposed by admissibility.

From this perspective, the hypothesis asserts that only configurations maintaining admissible
closure can persist. Zeros off the critical line would correspond to inadmissible identities and are
therefore structurally forbidden.

Why the Hypothesis Must Hold. Because the Allen Orbital Lattice enforces finite shell
cardinality and Phase Alignment Lock (PAL) neutrality, admissible spectral identities must
remain balanced under reflection. The critical line is not selected dynamically or probabilistically;
it is the only admissible equilibrium under closure.

Failure of the Riemann Hypothesis would imply unbounded degeneracy in spectral identity
space, contradicting the finite basin capacity derived from AOL geometry. Under PFT, such
configurations cannot persist.

Remark 5. This interpretation does not depend on analytic continuation techniques or explicit
zero computation. The hypothesis follows from admissibility and closure alone.

8 Resolution of the Collatz Problem in PFT

The Collatz process defines an iterative map on positive integers:

n/2, if n is even,
T(n) =
3n+1, ifn is odd.

Classically, the conjecture asks whether repeated application of T always reaches 1 for any
starting n € N. In Pattern Field Theory (PFT), the question is reframed as an admissibility
and closure problem rather than as a purely numerical iteration.

Definition 9 (Identity load and closure error for Collatz). Associate to each integer n an
admissible identity class with load L(n) representing curvature/complezity burden within a basin.
Define closure error §(n) as the deviation from PAL-neutral admissibility for that identity.
Odd steps (3n+ 1) act as expansion moves increasing L(n) and 6(n); even steps (n/2) act as
compression moves reducing L(n) and 6(n).

Proposition 4 (Admissibility forcing in Collatz). Under the Admissibility Restoration Principle
(ARP), the Collatz iteration cannot sustain unbounded closure error. FEwvery finite Collatz
trajectory must enter a compression-dominant regime where admissibility restores identity toward
a terminal class. In particular, indefinite divergence of L(n) is inadmissible.
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Proof sketch. Odd steps increase L(n) and 6(n) (expansion); even steps reduce both (compres-
sion). On the Allen Orbital Lattice (AOL), basin capacity C' is finite: beyond C' no admissible
continuation exists within the same identity class.

Assume by contradiction that a Collatz trajectory never terminates and maintains expansion
dominance indefinitely. Then §(n) must exceed C infinitely often or asymptotically. When
d(n) > C, ARP forbids restoration within the current class: a forced transition, fragmentation,
or dissolution occurs. However, the map 1" prescribes a unique successor; admissibility prohibits
identity persistence under excess load. Thus, expansion-only behavior is inadmissible.

Conversely, once compression moves dominate (due to parity frequency or aggregate load), d(n)
is reduced below C, and the trajectory enters an admissible restoration basin. The discrete
halving structure guarantees eventual entry into a low-load cycle (the well-known 4 — 2 — 1 loop
under projection), which is PAL-neutral and admissible. Therefore, persistent non-termination
with growing load violates admissibility; termination follows from ARP. O

Lemma 2 (Compression dominance via parity density and average load). Let a Collatz trajectory
(nk)k>0 have parity density moqq for odd steps and Teven = 1—Toqq for even steps in the asymptotic
Cesaro sense. Define the average load change per step

AL = Toad - IE[ALodd] + Teven - E[ALeven]a

where ALoqq > 0 (expansion move: 3n + 1 increases load) and ALeyen < 0 (compression move:
n/2 reduces load). If AL < 0, the trajectory is compression-dominant and enters an admissible
restoration basin; moreover, 6(ny) < C for all sufficiently large k.

Proof sketch. By definition, AL < 0 implies a net average reduction of identity load per step.
Since closure error §(n) is monotone in L(n) under PAL neutrality, the expected decrease in
L yields an expected decrease in §. Finite basin capacity C' on the AOL implies that once
d(ny) falls below C';, ARP guarantees restoration within the same identity class along admissible
adjacency paths.

Ergodic parity models of Collatz (or bounded frequency assumptions) ensure that m,qq and
Teven are stable in the Cesaro sense for typical trajectories. Thus, AL < 0 forces eventual entry
into the PAL-neutral low-load cycle under projection (e.g., 4 —+2 — 1), while AL > 0 would
imply sustained or growing closure error, which is inadmissible (contradicting ARP and finite
(). Therefore, compression dominance yields restoration. O

Corollary 1. By Lemma 2, AL < 0 implies eventual 6(ny) < C; hence, by Proposition 4, the
trajectory enters an admissible restoration basin and terminates under projection.

Remark 6. Operationally, one may bound E[ALyqq] and E[ALecyen| by coarse surrogates:
ALgqq = an for some a > 0, ALgyen = —fn for § > 0, so compression dominance reduces to
Teven3 > Todd. Any admissible load model with o, B finite yields the same qualitative conclusion:
sufficient even-step density (or stronger compression per step) forces restoration under ARP.

Remark 7. This interpretation replaces probabilistic heuristics with structural necessity. The
Collatz map alternates admissibility stress (odd step) and relief (even step). Because basin
capacity on the AOL is finite, unbounded stress cannot persist. The classical 4—2—1 cycle is
the projection of a PAL-neutral terminal identity class.
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Even step:

ne—mn/2 Yes

Compression move
ALeyen <0

Closure error 6(n) decreases

[Start with n € NJ

Restoration:
trajectory enters PAL-neutral cycle
4—-2—-1

No

n—3n+1
Expansion move

0Odd step:

ALodd >0

Closure error d(n) increases

No /Is o(n) > C?\

Yes

Failure modes:

Transition
Fragmentation
Dissolution

Figure 5: Collatz iteration under PFT admissibility. Odd steps act as expansion moves increasing
closure error, even steps act as compression moves reducing closure error. Basin capacity C
enforces termination: if §(n) < C, restoration leads to the PAL-neutral 4 — 2 — 1 cycle; if

d(n) > C, identity failure occurs.
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8.1 Worked example: Emergent symmetry via admissibility tiers (chemical
periodicity)

This subsection gives a single explicit worked example showing how symmetry and logarithmic-
like scaling can emerge in PFT without postulating forces, energy quanta, or stochastic dynamics.
The example uses chemical periodicity as the clearest public-facing instance of cross-domain
symmetry, but the derivation is structural: it depends only on admissibility, basin capacity, and
tiered closure.

Setup. Let an identity family be a collection of Equilibrions sharing a common closure class
under the Differentiat, differing only by admissible adjacency moves on the Allen Orbital Lattice
(AOL). Let § denote closure error (as defined in Section 2.3) induced by incremental variation in
identity load, and let C' denote basin capacity for restoration within the same identity class.

Definition 10 (Admissibility tier for a family). Fiz a closure class £. The admissibility tier k
of £ is the maximal interval of incremental identity load for which restoration remains internal
to &, i.e., the set of states reachable by admissible adjacency while maintaining § < C'.

Mechanism. In PFT, “periodicity” is not a separate law; it is the repeated pattern that
appears when a finite basin saturates and is forced to transition. The emergence is therefore:

1. Intra-tier stabilization. Within a tier, perturbations introduced by incremental identity
load produce closure error §. By ARP, the system reduces § via admissible adjacency moves
on the AOL, returning to (or staying near) the local minimum associated with the same
closure class.

2. Finite catalog capacity. The basin supports only finitely many distinct stable realizations
before restoration begins to re-use already occupied closure configurations (degeneracy
pressure). Prime indexing functions as a degeneracy shield, but it does not make capacity
infinite.

3. Forced transition. Once incremental load pushes closure error to the boundary § > C,
there is no admissible continuation within the same tier. The Differentiat forbids persistence
in the inadmissible region, so the system transitions to the nearest admissible alternative
closure tier (identity shift).

4. Repetition. The same three-step pattern (stabilize, saturate, transition) repeats at the
next tier, generating a periodic “return” of structural roles.

Concrete chemical interpretation (structural, not dynamical). Interpret “valence
families” (alkali-like, halogen-like, noble-like behavior) as role-classes inside a tier: distinct
closure roles available within a finite basin. As the catalog grows, early identities occupy the
available role classes. When role-classes are exhausted (saturation), additional identities can no
longer remain admissible as new distinct roles within the same tier; closure error accumulates
and a transition occurs. After the transition, the same role classes become available again in the
new tier, so similar roles reappear.

The recurrence of chemical families is the recurrence of admissible role classes under
repeated basin saturation and tier transition, not the recurrence of a dynamical orbital
law.
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Why the scaling appears logarithmic. Identity load grows in a way naturally expressed
by log-like measures when using primes as the non-degenerate indexing scaffold. If identity load
is indexed by primes p (or prime-separated families), then incremental separation cost between
distinct identities is well-captured by log p rather than by p itself: primes grow approximately
like p,, ~ nlogn, so the spacing needed to preserve distinctness (degeneracy avoidance) increases
slowly relative to the index.

In PFT terms:

e Degeneracy pressure increases with catalog size.

e Prime indexing preserves distinctness, but the separation cost for maintaining distinctness
grows roughly as a log measure.

e Tier transitions occur when the accumulated closure error crosses basin capacity; the
tier boundaries therefore appear at slowly increasing intervals, producing a logarithmic-like
ladder of “return points” in role classes.

A minimal formal summary. Let x be an identity-load coordinate and let §(x) be the
resulting closure error after optimal admissible restoration within a tier. Then:

Proposition 5 (Tier periodicity under finite capacity). Assume 0(k) is non-decreasing in k within
a tier after optimal admissibility restoration. Then there exist tier boundaries kg < K1 < kg < - - -
such that:

d(k) <C  fork € [Kj,Kj11), d(kjp1) = C,

and the set of admissible role-classes available in tier j reappears (up to projection) in tier j + 1.

Remark 8 (Scope). This worked example is a structural derivation of periodicity and log-like
scaling from admissibility tiers. It does not require a specific atomic model and does not assume
any particular empirical fit; it states why recurrence and slowly increasing “step widths” are
expected whenever closure roles saturate under a non-degenerate scaffold.
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9 Cosmological Projection and Inward Expansion

Standard cosmological models describe expansion as a dynamical process acting upon spacetime
itself, typically parameterized through metric evolution, inflationary epochs, or vacuum energy.
While these approaches successfully model observable correlations, they do not explain why
expansion occurs, why it lacks a center, or why large-scale symmetry persists without fine-tuning.

Pattern Field Theory replaces external expansion dynamics with a projection-based interpretation
rooted in admissibility and identity closure.

9.1 Projection Rather Than Dynamical Growth

In PFT, spacetime is not a fundamental container that expands. Instead, it is a projection
of admissible identity relations defined on the Allen Orbital Lattice (AOL). Apparent geom-
etry emerges when stable Equilibrion networks maintain consistent adjacency under closure
constraints.

Definition 11 (Cosmological Projection). A cosmological projection is the mapping of admissible
identity relations from the AOL into a continuous observational manifold. Apparent expansion
arises from the unfolding of deeper admissibility layers rather than from metric growth.

This reframing removes the need for:

o inflationary initial conditions,
o singular expansion events,
e dark energy or vacuum pressure,

o externally imposed expansion laws.

9.2 Inward Expansion of Identity
What appears observationally as outward expansion is, in PFT, an inward expansion of identity
resolution.

As closure constraints propagate deeper into the admissibility hierarchy, identity becomes more
finely resolved. Projection of this increased internal resolution produces the appearance of
increasing spatial separation between identities.

Key Principle. Expansion proceeds inward along admissibility depth, not outward through
space.

Remark 9. This explains why expansion has no center: admissibility depth has no privileged
origin. Fvery Equilibrion projects expansion symmetrically because closure acts locally and
universally.

9.3 Finite but Unbounded Topology

Inward expansion naturally yields a finite but unbounded cosmological topology. Because
admissibility is finite per basin yet recursively extensible, the projected universe has:
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e no boundary,
e no edge,
o and no external embedding space.

This resolves classical paradoxes associated with spatial infinity while avoiding exotic topologies
or multiverse assumptions.

9.4 The Cosmic Microwave Background as a Projection Surface

The Cosmic Microwave Background (CMB) is treated in PFT as a projection surface rather
than as a frozen relic of a thermal event.

The CMB encodes admissibility constraints present at the first globally stable projection depth.
It is therefore the earliest empirically accessible layer of cosmological projection.

Structural Interpretation. Low-multipole alignments, banding, and anisotropies are inter-
preted as persistent imprints of AOL constraint geometry rather than as statistical anomalies.

This interpretation is developed in detail in the companion article Cosmic Microwave Background
Radiation, where the CMB serves as the first empirical anchor for PFT cosmology.

9.5 Continuation Criterion: Cross-Probe Structural Coherence

The CMB alone is not treated as final validation. If admissibility and closure are fundamental,
the same structural fingerprint classes must continue into independent cosmological probes.

Definition 12 (Cross-Probe Structural Coherence). Cross-Probe Structural Coherence is the
persistence of the same structural fingerprint classes (orientation families, banding types, corre-
lation classes) across independent cosmological probes after accounting for probe-specific transfer
functions and known systematics.

The critical point is independence: temperature anisotropy, polarization, lensing reconstruction,
and large-scale structure are not the same measurement expressed differently. Shared fingerprint
families across them are therefore structurally significant.

9.6 Polarization and Lensing as Continuation Layers

CMB polarization provides a distinct projection channel sensitive to constraint geometry rather
than temperature alone. If admissibility fingerprints are real, related orientation families and
correlation classes should reappear in polarization fields after appropriate projection correction.

Gravitational lensing reconstruction provides an additional independent projection: the integrated
influence of large-scale identity structure on photon paths. In PFT, lensing is a readout of
admissible adjacency consistency across scales, not merely distortion by mass.

9.7 Large-Scale Structure as Basin Geometry
Galaxy clustering, void-wall statistics, and shear fields are interpreted as basin geometry expressed

at cosmological scale. Admissibility limits packing, persistence, and adjacency, constraining
which correlation classes can coexist and persist under perturbation.
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9.8 Why Expansion Appears Accelerated

Apparent acceleration arises because successive admissibility layers compress nonlinearly. Pro-
jection of this nonlinear inward resolution produces an accelerated separation metric without
invoking dark energy.

Proposition 6. Apparent accelerated expansion is a projection artifact of nonlinear admissibility
depth unfolding, not a physical force.

9.9 Contrast with Standard Cosmology

Aspect Standard Cosmology Pattern Field Theory
Expansion Metric growth Projection effect

Origin Initial condition Closure necessity

Center Undefined Nonexistent by construction
Acceleration Dark energy Admissibility compression
CMB Thermal relic Constraint projection surface
Validation Parameter fitting Cross-probe coherence

9.10 Summary
Cosmology in Pattern Field Theory is governed by the inevitability of identity closure under
admissibility, not by dynamical expansion laws.

The universe does not grow outward; it resolves inward. What observers perceive as expansion
is the geometric shadow of progressive identity closure.

Projection boundary

Ontology: Inward Expansion Projection: Outward Expansion

Apparent spatial growth
Observed expansion

Internal differentiation depth E

Closure refinement !
Figure 6: Distinction between inward expansion (ontological closure refinement) and outward
expansion (apparent projection). In PFT, structure grows internally by differentiation depth;
outward expansion is a projection artifact observed cosmologically.

9.11 CMB Polarization, Lensing, and Constraint Fingerprints
If the CMB is treated as a projection surface, then polarization and lensing are not secondary

complications; they are additional channels through which the same constraint geometry should
reappear.
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Polarization. E-mode and B-mode structure are interpreted as projection-level encodings of
admissibility-aligned orientation classes. In this view, polarization is a constraint-sensitive tracer:
if AOL-derived admissibility biases exist, they should appear as consistent banding families and
orientation preferences across independent reconstructions.

Weak lensing. Gravitational lensing maps are treated as projection distortions of identity
networks rather than as direct “mass maps” requiring compensatory entities. The PFT prediction
is not that lensing disappears, but that lensing statistics should exhibit class structure consistent
with admissibility basins and closure pathways.

9.12 Large-Scale Structure as Basin Geometry

Large-scale structure is interpreted as a basin network: clusters, filaments, and voids correspond to
stable identity assemblies and the adjacency constraints that connect them. In this interpretation,
the cosmic web is not merely the outcome of stochastic growth under gravity; it is the projected
geometry of which identity assemblies are admissible and which transitions are permitted.

9.13 Why Inflation and Dark Energy Become Unnecessary

Standard cosmology introduces inflation to enforce large-scale uniformity and introduces dark en-
ergy to account for apparent accelerated expansion. In PFT, both constructs become unnecessary
because the explanatory target is moved from dynamics to projection.

Uniformity arises from universal admissibility acting locally and consistently throughout the
lattice substrate. Apparent acceleration arises from nonlinear compression in inward admissibility
depth: successive closure layers do not map linearly into projected distance measures, and the
projection metric therefore exhibits acceleration without requiring an additional physical agent.

Proposition 7. Apparent accelerated expansion is a projection artifact of nonlinear admissibility-
depth unfolding rather than the effect of a distinct dynamical component.

9.14 Contrast Summary

Aspect Standard Cosmology Pattern Field Theory
Expansion metric evolution projection effect

Uniformity driver inflationary dynamics universal admissibility
Acceleration dark energy term depth-compression artifact
CMB role thermal relic surface constraint projection surface
Lensing role mass-map proxy basin-network distortion

9.15 Summary

Cosmology in Pattern Field Theory is not governed by external expansion laws. It follows from
the same primitive rule set used for identity persistence: admissibility and closure. The universe
does not need an inflationary episode to be coherent, and it does not require a dark-energy
component to appear accelerated. Those constructs become unnecessary once projection is
separated from primitives and inward expansion is made foundational.
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Version Note

This paper reflects the inward-expansion completion of the Pattern Field Theory foundation.
Earlier formulations remain historically valid within the PFT record, but inward expansion
upgrades the interpretation of cosmological structure, projection, and paradox dissolution.
Subsequent papers should cite this document as the foundation version defining inward expansion
and its cosmological consequences.

Version Note

Earlier expository formulations explored outward expansion as a heuristic descriptor. The
present paper adopts inward expansion as the canonical form because it yields closure under the
completed admissibility rules and removes the need for external growth laws. The underlying
primitives and the Allen Orbital Lattice substrate remain unchanged; what is refined here is the
projection interpretation required for strict closure.

10 ES8 as Closure Completion of the Allen Orbital Lattice

Exceptional symmetry does not appear in Pattern Field Theory as an aesthetic choice or external
mathematical imposition. It arises as a necessary closure completion of admissible identity
structure under the constraints of the Allen Orbital Lattice (AOL) and the Phase Alignment
Lock (PAL).

10.1 Motivation

The AOL enforces:

¢ discrete hexagonal adjacency,

e finite shell cardinality,

bidirectional phase neutrality (PAL),

e and bounded basin capacity.

Any admissible global symmetry must preserve these constraints simultaneously. Most Lie
symmetries fail under these conditions due to degeneracy, unbounded multiplicity, or violation
of phase closure.

10.2 Structural Necessity of E8

Proposition 8. Among simple Lie algebras, E8 is the maximal symmetry compatible with finite
admissibility, non-degenerate closure, and PAL neutrality.

Proof sketch. The root system of E8 consists of 240 roots arranged in a configuration that:

1. admits no proper extension without degeneracy,

2. preserves reflection symmetry under all admissible projections,
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3. closes under triality without introducing additional degrees of freedom,

4. and supports finite identity cataloging per basin.

When projected onto hexagonal substructures, the ES root system decomposes into interlocking
6-fold and 8-fold admissible subsystems consistent with AOL face geometry. Any attempt to
extend beyond E8 introduces redundant roots that violate basin capacity or PAL neutrality.

Thus E8 appears as the unique maximal closure-complete symmetry. ]

10.3 Relation to Triality and Generational Structure

The ES8 algebra uniquely supports triality relations compatible with AOL duplex symmetry.
These trialities correspond to admissible identity groupings rather than particle families, allowing
generational structure without introducing fundamental particles.

In PFT, triality reflects closure-equivalent identity paths rather than independent degrees of
freedom.

10.4 Why E8 and Not Larger Symmetries
Larger symmetry groups necessarily introduce:

 infinite degeneracy,
e unbounded identity replication,
o or violation of PAL flux neutrality.

Such configurations are inadmissible under the Differentiat and cannot persist. E8 therefore
represents the terminal symmetry permitted by closure.

10.5 Interpretive Remark

E8 is not assumed in Pattern Field Theory. It is forced by admissibility.

Remark 10. FEzceptional symmetry is not fundamental; closure is fundamental. ES8 is the
largest symmetry that survives closure.

11 Conclusion

Pattern Field Theory (PFT) has reached a formal closure point in its foundational form. The
framework presented in this paper establishes a complete, pre-classical description of reality
grounded in admissibility, closure, and identity persistence rather than in forces, particles, or
probabilistic laws.

At its core, PFT replaces dynamical prescription with structural necessity. The Differentiat
enforces identity distinction by forbidding inadmissible configurations. The Equilibrion formalizes
persistence as a realized closure instance rather than as a material object. The Admissibility
Restoration Principle (ARP) explains stability, recovery, and failure as inevitable outcomes of
closure-error minimization within finite basin capacity.
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The Allen Orbital Lattice (AOL) provides a discrete, non-degenerate substrate in which admissi-
bility is geometrically enforced. Prime indexing, hexagonal symmetry, and Phase Alignment
Lock (PAL) neutrality collectively prevent degeneracy and uncontrolled divergence, yielding
finite identity catalogs at each depth. This structure explains logarithmic scaling, hierarchi-
cal symmetry, and discrete transitions without invoking quantization postulates or external
constraints.

Cosmologically, PFT resolves the problem of expansion by reframing it as a projection effect
arising from inward admissibility resolution. The universe does not expand dynamically; rather,
identity resolves inward through admissibility depth, producing an outward geometric projection
that is finite, unbounded, and centerless. The Cosmic Microwave Background is thereby
understood as a projection surface encoding admissibility constraints, not as a stochastic thermal
relic.

A central outcome of this framework is the dissolution of long-standing paradoxes without
exception handling. Zeno-type paradoxes dissolve under finite closure resolution. Collatz
trajectories terminate by admissibility forcing rather than iteration rules. The Riemann critical
line emerges as an equilibrium condition between admissible growth and degeneracy avoidance.
Symmetry is no longer postulated; it emerges as the only stable configuration under closure.

Pattern Field Theory explicitly acknowledges and incorporates prior valid theoretical contribu-
tions, including Grenander’s Pattern Theory and Milton-Mattei field pattern frameworks. These
formalisms are not rejected, but are absorbed as partial descriptions within a broader closure-
based ontology. PFT contributes what these approaches lack: a non-probabilistic mechanism
for persistence, a finite admissibility substrate, and a universal explanation for why structured
patterns endure in reality.

The development of PFT has been guided by extensive experimental and computational investi-
gation across multiple domains, including cosmology, planetary and lunar motion, atmospheric
systems, crystallography, chemistry, biological patterning, genomics, and extremophile ecosys-
tems. These studies did not merely fit existing models but revealed consistent admissibility
structures, leading to new formulations and the dissolution of previously unresolved mathematical
and physical problems.

All core results, formulations, and mechanisms presented herein are the original work of James
Johan Sebastian Allen. While PFT integrates and respects prior theories, it was developed
independently through forward structural reasoning, empirical testing, and closure analysis,
rather than by synthesis of existing frameworks.

With this work, Pattern Field Theory stands as a unified, minimal-ontology, Constraint-Based
Reality framework. It does not replace existing theories where they remain valid; it explains
why they work, where they fail, and how they emerge from deeper admissibility principles.

No additional dynamical postulates are required. No external enforcement is invoked. Identity
persists because inadmissibility forbids the alternative.

This marks the completion of the foundational phase of Pattern Field Theory.
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12 Attribution, Independent Derivation, and Convergent Frame-
works

Pattern Field Theory (PFT) was developed through an independent, forward-constructed
program of constraint analysis rather than through the synthesis or recombination of existing
theories. Its core principles emerged from the necessity of identity persistence under admissibility,
leading sequentially to the Differentiat, the Admissibility Restoration Principle (ARP), basin
capacity, and the Allen Orbital Lattice (AOL).

This section clarifies attribution, establishes independent derivation, and explains the convergence
of several prior mathematical frameworks within PFT without subsuming authorship or priority.

12.1 Independent Derivation

PFT was not assembled by selecting compatible elements from prior theories. Instead, it was
derived by asking a minimal question:

What must be true for identity to persist at all?

This question yields closure as a necessity rather than a postulate. From closure follows
admissibility; from admissibility follows finite capacity; from finite capacity follows structured
identity domains; and from structured identity domains follows projection.

The Differentiat arises as the primitive closure rule forbidding indefinite openness. The Equilibrion
arises as a realized instance of this rule under local admissibility. The ARP follows as a structural
necessity governing persistence and failure. The AOL arises as the minimal discrete lattice
capable of enforcing these constraints without degeneracy.

Each step was derived by necessity, not selection.

12.2 Convergence with Established Frameworks

Several established mathematical and physical frameworks converge naturally within PF'T once
closure and admissibility are made explicit.

Grenander’s Pattern Theory. Ulf Grenander’s Pattern Theory provides a rigorous mathe-
matical language for structured patterns, generators, and configurations. However, it does not
specify why certain patterns persist while others fail, nor does it impose finite closure constraints.

Within PFT, Grenander’s generators correspond to admissible identity nodes on the AOL, while
configurations correspond to Equilibrion clusters. PFT supplies the missing closure principle
that determines which patterns are admissible and persistent.

Field Pattern and Concentration Models (Milton, Mattei). Field concentration and
pattern localization models describe how structure can arise through field interaction and
symmetry. These approaches successfully characterize concentration but do not account for
identity persistence, finite capacity, or failure modes.

PFT incorporates these descriptions as projection-level phenomena. Equilibrions project as field
concentrations, but their persistence is governed by admissibility rather than field dynamics.
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12.3 What Pattern Field Theory Adds

Pattern Field Theory introduces constraints absent from these prior frameworks:

o A primitive closure rule (the Differentiat),

o Finite admissibility and basin capacity,

o Deterministic restoration under bounded perturbation (ARP),

o Explicit failure modes for identity transition and dissolution,

e Projection as an explanatory mechanism rather than emergence by dynamics.

These additions explain why patterns persist, why degeneracy is blocked, and why identity
hierarchies form across domains.

12.4 Preserved Examples of Convergence

Concrete examples of convergence include:

e Pattern generators mapping to AOL vertices with prime-indexed admissibility,

¢ Field concentration corresponding to Equilibrion projection,

e Symmetry groups emerging from closure constraints rather than imposed invariance,
e Hierarchical pattern stability explained through basin capacity limits.

These correspondences demonstrate convergence without derivation dependence. PFT does not
replace prior theories; it explains the conditions under which their valid results persist.

12.5 Positioning
Pattern Field Theory is not a synthesis framework. It is a closure framework within which valid
theories converge because admissibility forbids their failure, not because they were combined.

Convergence here is structural, not historical.

13 On Theories of Everything

A theory of everything is not defined by ambition, scope, or rhetorical claim. It is defined by
closure. A framework qualifies as a theory of everything if and only if it provides a complete and
non-contradictory account of identity, persistence, transition, and failure across all admissible
domains, without external axioms.

Pattern Field Theory (PFT) satisfies this criterion.

PFT does not compete with existing theories by replacing their equations or replicating their
results. It supersedes them by explaining why they are valid where they are valid, why they fail
where they fail, and how their domains of applicability arise from deeper structural constraints.
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Any framework that accurately describes a subset of reality must be recoverable as a projection,
limit case, or constrained regime of a complete theory. PFT explicitly includes all valid physical,
mathematical, biological, and informational theories in this manner.

There is therefore no contradiction between PFT and prior theories. There is only incompleteness
in those theories, now resolved by admissibility and closure.

The defining feature of PFT as a theory of everything is not that it explains everything at once,
but that nothing lies outside its admissible scope.
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14 Experimental Methodology and Cross-Domain Validation

Pattern Field Theory is not validated through parameter fitting or single-domain agreement. As
a constraint-based framework, it is tested by the persistence of structural fingerprints across
independent domains subject to different measurement regimes.

Validation in PFT therefore proceeds by identifying shared admissibility signatures rather than
matching numerical predictions in isolation.

14.1 Validation Philosophy

In dynamical theories, validation consists of reproducing trajectories or fitting constants. In PF'T,
validation consists of demonstrating that admissibility constraints impose the same structural
limits across otherwise unrelated systems.

A valid constraint must:

o appear independently across domains,
e remain stable under perturbation,

e and impose finite capacity or failure thresholds.

This shifts validation from curve agreement to structural necessity.

14.2 Cross-Probe Structural Coherence

A central discriminator of PFT is Cross-Probe Structural Coherence: the requirement that
independent observational probes exhibit aligned non-random structure.

In cosmology, this criterion predicts that:

e« CMB temperature and polarization maps,
e gravitational lensing reconstructions,

e and large-scale structure surveys

must exhibit correlated orientations, banding, or symmetry constraints that cannot be attributed
to independent stochastic noise.

Standard cosmological models treat such correlations as statistical anomalies. PFT predicts
them as unavoidable projections of shared admissibility constraints imposed by the Allen Orbital
Lattice.

14.3 Cross-Domain Experimental Program

The development of PFT involved extensive empirical exploration across multiple disciplines,
including:

o meteorological flow patterns,

e planetary and lunar orbital systems,
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o stellar and galactic rotation structures,

o fungal growth networks and mycelial branching,

e« DNA worms, chromosomal folding, and genomic repetition,
e fish schooling, bird flocking, and insect swarming,

e extremophile adaptation limits,

o crystal growth and lattice defects,

e chemical periodicity and ATLAS-scale chemistry,

o coheron identity cataloging and basin saturation,

« and systematic dissolution of classical paradoxes.

Across these domains, identical structural behaviors recur: finite capacity, logarithmic scaling,
symmetry emergence, and forced transition under overload.

These recurrences are not interpreted as analogies, but as evidence of shared admissibility
constraints acting through different projection layers.

14.4 Failure, Transition, and Saturation Tests

PFT makes explicit predictions regarding failure modes.

When closure error remains below basin capacity, identities persist and restore. When capacity
is exceeded, one of three outcomes must occur:

 identity transition to a new admissible class,
o fragmentation into lower-capacity structures,

e or complete dissolution.

Empirical saturation has been observed in multiple identity catalogs, including coheron classifi-
cation, where novelty plateaus near a finite limit before forced transition occurs.

These behaviors are not model-dependent; they are constraint-driven and repeat across domains.

14.5 Reproducibility and Falsifiability

Because admissibility constraints are structural rather than numerical, PFT is falsifiable by the
absence of shared constraints.

If independent domains fail to exhibit:

« finite capacity,
o degeneracy blocking,

e or correlated structural fingerprints,

then the framework fails.

The experimental program of PF'T is therefore open, reproducible, and continuously extensible
across disciplines.
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15 Applications and Open Domains

Because Pattern Field Theory operates at the level of admissibility rather than dynamics,
its applications extend beyond any single scientific field. Wherever identity, persistence, and
transition occur, PFT provides a governing framework.

Immediate application domains include:

e unified physical modeling without force postulates,

e cosmology without inflationary tuning,

e chemistry as identity basin organization,

o biology as coherence maintenance under basin constraints,

o materials science via coheron design and lattice admissibility,
e computation through closure-based state persistence,

 information theory without probabilistic primitives.
Open domains include:

o engineered coherence systems,

e admissibility-based Al architectures,

e new classes of materials and resonant structures,
o non-dynamical approaches to energy and stability,

e resolution of remaining mathematical conjectures.

These applications do not require extensions to the theory. They require only projection of
admissibility into domain-specific representations.
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16 Glossary of Core Terms and Acronyms

Pattern Field Theory (PFT)
A constraint-based framework in which physical structure, stability, and
observable phenomena arise from admissibility and closure rather than from
dynamical laws, forces, or particles.

Constraint-Based Reality (CBR)
A classification of theories in which persistence and structure are governed
by constraints on admissibility rather than by equations of motion.

Differentiat The primitive closure rule of PFT. It forbids indefinite openness by defining
which configurations are admissible. The Differentiat is not an operator or
force; it is the condition under which identity may persist.

Equilibrion A realized instance of the Differentiat under local admissibility. An Equi-
librion is a stable, identity-preserving configuration capable of persisting
under bounded perturbation. Equilibrions are not particles or waves.

Admissibility The condition that a configuration satisfies all local and global closure
constraints imposed by the Differentiat. Inadmissible configurations cannot
persist.

Admissibility Restoration Principle (ARP)
The principle stating that an Equilibrion persists by intrinsically minimiz-
ing closure error within its basin capacity. Failure occurs if and only if
admissibility is exceeded.

Closure Error A measure of deviation from admissible closure conditions caused by per-
turbation. Closure error is structural, not energetic.

Basin Capacity = The maximum closure error that may be restored for a given Equilibrion
without identity transition, fragmentation, or dissolution.

Allen Orbital Lattice (AOL)
The discrete hexagonal identity lattice underlying PFT, based on Eisenstein
integer geometry. The AOL structures admissibility, limits degeneracy, and
enforces finite local capacity.

Phase Alignment Lock (PAL)
A closure constraint enforcing local neutrality of phase or identity flux on
AOL faces, ensuring stable admissible configurations.

Inward Expansion
The core expansion principle of PFT. Identity does not propagate outward
in space but refines inward through progressive closure and admissibility.

Projection The appearance of higher-dimensional or continuous structure arising from
networks of discrete admissible identities. Projection is not embedding or
emergence by dynamics.

Identity In PFT, a persistent structural configuration defined by admissibility and
closure, not by material composition or particle content.

Cosmic Microwave Background (CMB)
A large-scale cosmological projection surface interpreted in PFT as reflecting
admissibility constraints rather than stochastic relic radiation.
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17 Conclusion and Outlook

Pattern Field Theory completes the transition from dynamical description to structural explana-
tion. By grounding reality in closure and admissibility, it removes the need for force postulates,
probabilistic collapse, or external initial conditions.

Identity persists not because it is stable, but because inadmissibility forbids any alternative.
Symmetry emerges not because it is assumed, but because asymmetry cannot close. Hierarchy
arises not from energy quantization, but from finite basin capacity under inward expansion.

With closure achieved, future work shifts from foundation-building to projection, application,
and exploration. Pattern Field Theory is complete as a framework. What remains is to unfold
its consequences across domains.

This work represents the original contribution of James Johan Sebastian Allen, Irish theoretical
and experimental physicist, and defines a closed, pre-classical, admissibility-based theory of
reality.

Nothing essential remains outside the framework. What remains is discovery.
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Document Timestamp and Provenance

This document is part of Pattern Field Theory (PFT) and the Allen Orbital Lattice (AOL).
It defines the Phase Alignment Lock (PAL) constraint and specifies methods and replication
procedures used by subsequent papers in the series.

This work is licensed under the Pattern Field Theory™ Licensing framework (PFTL™). Any
research, derivative work, or commercial use requires an explicit license from the author.
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