
Toward a Physical Instantiation of Collapse-Selection

Dynamics

Stephen Garner

April 5, 2026

Abstract

Previous notes introduced a collapse-selection operator acting on relational configura-
tions and demonstrated its role in producing interference structure, measurement outcomes,
statistical behavior, and ensemble structure. However, the operator was defined abstractly.
In this note, we examine possible physical interpretations of the collapse operator as a local
interaction rule. We show that the operator admits interpretation as a phase-alignment
process analogous to synchronization, spin alignment, or energy-reducing dynamics. This
provides a minimal bridge between collapse-selection dynamics and physically interpretable
systems, without asserting a specific underlying theory.

1 Introduction

In previous notes, a collapse operator Φ was introduced as a map acting on relational configura-
tions, driving systems toward stable, fixed-point sectors. This operator was shown to reproduce
key features of quantum behavior in minimal models.

However, the operator was defined abstractly. A natural question is:

What physical processes could give rise to such collapse-selection dynamics?

The aim of this note is to provide a minimal physical interpretation of the collapse operator
as a local interaction rule acting on relational degrees of freedom.

2 Collapse Operator as Local Interaction

We consider the collapse operator introduced in earlier notes:

Φ(θ)i = arg

∑
j∼i

eiθj

 (1)

where θi ∈ S1 represents a phase-like variable and the sum is taken over neighboring con-
figurations.

This operator updates each local configuration based on its relational context. It can be
interpreted as a rule that aligns local phase with the average of neighboring phases.

2.1 Interpretation

The operator Φ admits interpretation as a local interaction rule acting on relational configura-
tions:

• Each configuration adjusts based on neighboring configurations,

• Local discrepancies are reduced,

• The system evolves toward relational consistency.
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3 Analogy to Physical Systems

The structure of Φ resembles several known classes of physical systems.

3.1 Coupled Oscillators

In systems of coupled oscillators, such as Kuramoto-type models, each oscillator adjusts its
phase based on the phases of neighboring oscillators. This leads to synchronization phenomena
in which phases align over time.

The collapse operator exhibits a similar structure, updating local phase toward a collective
mean.

3.2 Spin Alignment Systems

In spin systems, local spins align with an effective field determined by neighboring spins. This
leads to ordered configurations that minimize interaction energy.

The collapse operator can be interpreted as a discrete analog of such alignment processes.

3.3 Energy Minimization

Consider an effective interaction energy:

E = −
∑
i,j

cos(θi − θj) (2)

This energy function is introduced as an illustrative construct and is not assumed to govern
the underlying dynamics.

Minimization of this energy corresponds to phase alignment. The collapse operator can be
viewed as a map whose action is consistent with movement toward configurations that would
minimize such an interaction energy.

These analogies are structural and do not imply equivalence to any specific physical model.

4 Collapse as Energy-Reducing Dynamics

The action of Φ reduces local phase differences in a manner consistent with relaxation toward
configurations of lower relational tension.

In this sense, collapse can be interpreted as:

• reduction of local inconsistency,

• convergence toward stable configurations,

• projection onto low-energy relational states.

This provides a physically interpretable picture of collapse as a stability-seeking process.

5 Finite Invariance and Physical Resolution

In previous notes, collapse was constrained by finite invariance, meaning that not all distinctions
can be resolved.

In physical terms, this may correspond to:

• finite measurement resolution,

• environmental coupling,
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• coarse-graining of degrees of freedom.

These effects limit the extent to which collapse can fully resolve configurations, leading to
structured attractors rather than single-point convergence.

6 Emergence of Fixed Points

Stable configurations under Φ correspond to fixed points:

Φ(x) = x (3)

These configurations can be interpreted as minima of an effective interaction energy or as
synchronized states in a dynamical system.

Thus, fixed-point sectors arise naturally as stable configurations of the underlying interaction
dynamics.

7 Interpretation

7.1 Collapse as Physical Process

The collapse operator admits interpretation as a local interaction rule that drives systems toward
relationally consistent configurations by reducing phase discrepancies.

7.2 Relation to Known Physics

While not derived from a specific physical theory, the structure of Φ resembles:

• synchronization dynamics,

• spin alignment models,

• energy minimization processes.

7.3 Scope

This note does not claim that collapse-selection dynamics correspond directly to any specific
physical system. Rather, it shows that the structure of the collapse operator is consistent with
known classes of physical interactions.

8 Limitations and Open Questions

This construction is intentionally minimal and leaves several questions open:

• how collapse dynamics arise in a fully quantum or relativistic setting,

• how the operator Φ relates to known physical laws,

• whether a continuous or field-theoretic version of the operator can be defined.

Future work will explore possible connections between collapse-selection dynamics and spe-
cific physical models.
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9 Conclusion

We have shown that the collapse operator admits a natural interpretation as a local interac-
tion rule that drives systems toward stable configurations by reducing relational tension. This
provides a minimal bridge between collapse-selection dynamics and physically interpretable pro-
cesses, and suggests that the abstract structure of collapse may be realized in systems governed
by alignment or energy-reducing dynamics.
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