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Abstract

This paper introduces conservation, irreversibility, and memory within Pattern Field
Theory as structural properties rather than dynamical laws. Conservation is shown to arise
from invariant constraint closure on the Allen Orbital Lattice. Irreversibility emerges from
asymmetry in accessible reconfiguration paths under depth resolution. Structural memory is
defined as persistent constraint imprinting across reconfiguration sequences.

No entropy, arrow of time, or statistical postulates are assumed. All results follow from
lattice structure, Phase Alignment Lock, and depth-dependent constraint accessibility.



1 Orientation and Dependency

This paper depends explicitly on the results of Papers 1 through 6 of the Expanded Depth Series.

Paper 6 eliminated time and evolution equations by showing that apparent dynamics arise
from depth-dependent constraint reconfiguration. The present paper explains why certain
reconfigurations are conserved, why others are irreversible, and how past configurations influence
future accessibility.

No new ontological primitives are introduced. In particular, no entropy measure, probabilistic
axiom, or temporal arrow is assumed.

2 Structural Conservation

Conservation in Pattern Field Theory does not refer to the preservation of quantities evolving in
time. It refers to invariance under allowed constraint reconfiguration.

Definition 1 (Structural Conservation). Structural conservation is the invariance of closed

PAL-compatible constraint sets under permissible reconfiguration sequences.

When a coheron configuration undergoes excitation and relaxation, constraint loops may rear-
range, but their closure class remains invariant. This invariance enforces conservation without
requiring conserved substances or dynamical symmetries.

Proposition 1. All conserved quantities in Pattern Field Theory correspond to invariants of

constraint closure under PAL.

This replaces conservation laws with topological and geometric invariants of the Allen Orbital
Lattice.

3 Irreversibility from Constraint Asymmetry

Although reconfiguration is not time-directed, reversibility is not guaranteed.

Irreversibility arises when the set of accessible constraint paths after a reconfiguration differs
from the set that existed before it.

Definition 2 (Structural Irreversibility). Structural irreversibility is the loss of access to a prior

constraint configuration due to basin saturation, depth resolution, or compatibility exclusion.

Once certain configurations become inaccessible, no sequence of permissible reconfigurations can
restore them. This asymmetry produces irreversible behavior without invoking entropy increase
or temporal flow.

Irreversibility is therefore structural, not statistical.

4 Constraint Loss and Basin-Driven Irreversibility

Structural irreversibility manifests most clearly through basin effects on the Allen Orbital Lattice.

As coheron configurations evolve through excitation and relaxation, basins may approach or
reach capacity. When this occurs, certain constraint configurations are no longer admissible.
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Definition 3 (Constraint Loss). Constraint loss is the permanent exclusion of a previously
admissible PAL-compatible configuration due to basin saturation or compatibility exclusion.

Constraint loss does not imply destruction of structure. Rather, it reflects a reduction in
accessible configuration space. Once a basin has reorganized to accommodate a new stable
configuration, earlier states may lie outside the admissible region and cannot be recovered.

Lemma 1. Irreversibility arises whenever constraint loss occurs under finite basin capacity.

This establishes irreversibility as a geometric consequence of finite structural support rather
than a dynamical process.

5 Structural Memory and Configuration Imprinting

Although specific configurations may become inaccessible, their effects persist.
Definition 4 (Structural Memory). Structural memory is the persistent influence of prior

constraint configurations on the accessibility and stability of future reconfigurations.

Structural memory arises because reconfiguration alters basin topology, constraint adjacency
relations, and phase compatibility margins. Even when a prior configuration cannot be restored,
its imprint remains embedded in the modified constraint geometry.

This memory is not stored as a state variable. It is encoded in the structure itself. Basin
boundaries, saturation patterns, and exclusion zones carry historical information forward.

Proposition 2. All irreversible processes in Pattern Field Theory generate structural memory.

This links irreversibility and memory as two aspects of the same structural phenomenon.

6 Emergent Thermodynamic Behavior Without Entropy

Macroscopic thermodynamic behavior emerges naturally from structural conservation, irre-
versibility, and memory.

What appears as entropy increase corresponds to monotonic reduction in accessible configuration
space under repeated constraint loss. Equilibrium corresponds to maximal PAL-compatible
occupancy under basin capacity.

Definition 5 (Structural Equilibrium). Structural equilibrium is the state in which no additional
reconfigurations can increase accessible PAL-compatible configuration space.

This formulation reproduces thermodynamic regularities without invoking probability distribu-

tions, microstate counting, or temporal arrows. The apparent arrow of time reflects cumulative
constraint loss and structural memory accumulation.

Thermodynamics is therefore a large-scale manifestation of finite constraint geometry.

7 Summary of Structural Results

This paper has established the following results:
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e Conservation arises from invariance of PAL-compatible constraint closure, not from dynam-
ical symmetries.

o Irreversibility emerges from asymmetric accessibility of constraint configurations under finite
basin capacity.

o Constraint loss provides a structural mechanism for irreversible behavior without invoking
entropy.

e Structural memory is encoded in modified basin topology and constraint geometry, not
stored as state variables.

e Thermodynamic regularities arise from cumulative constraint loss and memory accumulation.

Together, these results replace temporal, probabilistic, and statistical accounts of conservation
and irreversibility with a purely structural framework grounded in lattice geometry.

8 Closure

Conservation, irreversibility, and memory in Pattern Field Theory are not imposed laws or
emergent statistical trends. They are unavoidable consequences of finite structural support on
the Allen Orbital Lattice.

Nothing flows. Nothing decays. Nothing evolves. Accessibility changes. Configuration space
contracts. Structure remembers.

With this paper, Pattern Field Theory completes its foundational account of conservation and
irreversibility without entropy, time, or probability, closing the structural thermodynamic layer
of the theory.

Document Timestamp and Provenance

This document is part of Pattern Field Theory (PFT) and the Allen Orbital Lattice (AOL). It
defines conservation, irreversibility, and structural memory as properties of constraint geometry
used by subsequent papers in the series.
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