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Paper A-4 — Appendices
Quantum—Classical Transition — From Quantum Indeterminacy to Entropic Stability

Supplementary Reference, Notation, and Reader Support Materials

Appendix 1 — Notation, Variables, and Core Functionals Used in Paper A-4

This appendix collects the principal symbols, functionals, and regime variables used in Paper A-4. Its
purpose is practical: to provide readers with a quick reference for the mathematical language of the

paper, especially the symbols that recur across Sections 2-8.

A1.1 Core Configuration Symbols

Symbol Meaning Role in Paper A-4

C Collapse configuration The basic structural unit used
to describe a system’s

configuration in collapse

space.
C(t) Time-dependent collapse Used when discussing the
configuration evolution or persistence of

collapse configurations.

Cn Successive collapse Used to compare one collapse
configuration event to the next when

discussing stabilization.

C_dom Dominant collapse pathway Represents the pathway
reinforced under stabilization
when alternatives lose

support.
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C_L,CR Left and right collapse Used in Section 8 to discuss
configurations tunneling across a constrained
region.
C_path Intermediate collapse pathway | Represents a tunneling or

transition path through

configuration space.

A1.2 Stability and Entropic Functionals

Symbol Meaning Interpretive Function
Mic Persistence functional Measures whether a collapse
configuration remains
structurally persistent over
time.
M_min Minimum persistence The lowest persistence level
condition required for regime-level
stabilization.
E[C] Entropic constraint functional Measures the degree of
structural constraint acting on
a collapse configuration.
E_critical Entropic threshold Critical value beyond which
stabilization becomes
possible.
Q(c) Accessible configuration The effective volume of
volume configuration space available
to a collapse configuration.
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DOF_eff(C)

Effective degrees of freedom

A schematic measure of how
many pathways remain

structurally accessible.

Entropic Laplacian

Represents smoothing or
curvature-like action in

configuration space.

SIC]

Stability functional

Used in Section 3 to
characterize whether a
configuration has reached

classical stability.

S_critical

Critical stability condition

Threshold value beyond which
stabilization becomes self-

sustaining.

K_E(Ci,Cj)

Entropic coupling kernel

Represents the structural
coupling between collapse

configurations.

A1.3 Descriptive and Auxiliary Symbols

« P(Oi): observed probability of outcome Oi; used to show that probability summarizes outcomes but

does not itself generate collapse dynamics.

» G[C]: schematic generator of collapse-configuration evolution; contrasted with probabilistic

description.

* P_E: entropic density, used in Section 7 as a schematic measure of structural constraint density.
* N: number of interacting components in a structured system.

-\ coupling density among components.

- ____________________________________________________________________________________________|
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» €: bounded tolerance used in the definition of predictable behavior.

» F(Cp): effective evolution map used to describe classical determinism as stabilized collapse

dynamics.
» P_tunnel: schematic tunneling probability in Section 8.
* E_blocking: entropic barrier constraint opposing tunneling.
A1.4 Quick Reading Rule

A helpful rule for reading Paper A-4 is the following: symbols built around C usually describe collapse
configurations, symbols built around E usually describe entropic constraints or structural accessibility,
and symbols such as [1, S, and K_E usually describe higher-level properties of persistence,

stabilization, and relational coupling.

Appendix 2 — Reader’s Guide to the A-4 Regime Framework

Paper A-4 is not primarily a paper about measurement theory, nor about tunneling mechanism, nor
about thermodynamic entropy in the usual sense. It is a paper about regime formation: how quantum
indeterminacy and classical persistence emerge as different structural regimes of collapse dynamics

under entropic constraint.
A2.1 The Main Question of A-4

The central question of Paper A-4 is not ‘How do we observe classicality?’ but ‘Why does classicality
become stable at all?” The entire argument of the paper is built around the claim that the real transition

is from low-stability collapse dynamics to stabilized collapse persistence.
A2.2 What the Paper Means by Quantum

In A-4, ‘quantum’ does not mean merely ‘small’ or ‘microscopic.’ It means a low-stability regime in
which collapse configurations fail to persist, multiple pathways remain viable, and structural

competition dominates over structural reinforcement.

© 2025 CHAYUT TECHASAMRAN 46



KT Paper A-4: Quantum — Classical Transition www.cuwfcosmos.com
CUWF

A2.3 What the Paper Means by Classical In A-4, ‘classical’ does not mean ‘fundamental,’
‘ultimate,” or ‘more real.’ It means a stabilized regime in which collapse configurations acquire
persistence, pathway competition is suppressed, and predictable behavior emerges because

deviations remain confined within stable basins.
A2.4 Why Measurement Is Not the Center of the Transition

A key thesis of the paper is that measurement cannot be the origin of classicality because
measurement already presupposes classical structures such as stable apparatus, persistent records,
and reproducible outcomes. A-4 therefore relocates the transition from the epistemic domain of

observation to the ontological domain of structural stability.
A2.5 How Sections 2—-8 Fit Together
+ Section 2 defines indeterminacy as a feature of low-stability regimes.
» Section 3 shows why measurement- and observer-centered accounts are insufficient.
* Section 4 defines entropic structure and regime formation.
+ Section 5 explains thresholds and the onset of stabilization.

» Section 6 shows how interference, superposition, predictability, and determinism change

phenomenologically as stabilization deepens.

* Section 7 explains why scale alone is not the cause of classicality and why complexity, entropic

density, and environment matter.

+ Section 8 clarifies the relation between regime-level stabilization and tunneling as a micro-

mechanism.
A2.6 One-Sentence Summary

The shortest valid summary of Paper A-4 is this: classical reality is not created by measurement and is
not fundamental in itself; it emerges when collapse configurations cross entropic thresholds and

become structurally persistent.
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Appendix 3 — Minimal Mathematical Toolkit for Reading A-4

This appendix is intended for readers who want enough mathematical orientation to follow the main

arguments of Paper A-4 without requiring advanced formal training.
A3.1 Persistence

The persistence functional [1[C] is used to ask whether a collapse configuration remains meaningfully
correlated with itself over long intervals. If H[C] tends toward zero, the configuration does not persist; if

H[C] remains positive, some degree of structural retention exists.
A3.2 Thresholds

The threshold condition E[C] = E_critical should not be read as a single sharp number with universal
empirical value. In the context of A-4, it is a structural criterion marking the point at which stabilization
becomes qualitatively possible. It is therefore best understood as a regime threshold rather than as a

single parameter to be measured once and for all.
A3.3 Accessible Configuration Volume

Q)(C) denotes the effective volume of configuration space available to a collapse configuration. When
Q©E)is large, many pathways remain open and the system tends toward exploratory behavior. When

Q)(C) contracts, the system loses structural freedom and stabilization becomes more likely.
A3.4 Effective Degrees of Freedom

The quantity DOF_eff(C) is a schematic measure of how many structurally relevant pathways remain
accessible. In A-4, decreasing effective degrees of freedom is not treated as loss in a merely

geometric or spatial sense, but as a reduction in structurally available collapse alternatives.
A3.5 Entropic Coupling

The coupling kernel K_E(Ci, Cj) represents the fact that collapse configurations need not evolve
independently. If entropic coupling is strong, stabilization or destabilization in one region of

configuration space can affect the accessibility of nearby pathways.
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A3.6 Predictability versus Determinism

A-4 carefully distinguishes predictability from determinism. Predictability means that deviations remain
bounded strongly enough that future behavior can be inferred in practice. Determinism, by contrast, is
the stronger appearance that the system behaves as though governed by a fixed evolution law. CUWF

treats the latter as an emergent effect of the former under deep stability.
A3.7 Mesoscopic Regimes

Mesoscopic regimes matter because they are expected to show mixed features: partial persistence,
reduced but non-vanishing interference, and fragile rather than absent superposition. In the logic of A-
4, these systems are especially valuable because they allow the transition mechanism itself to be

studied.

Appendix 4 — A-4 in Contrast to Standard Accounts of the Quantum—Classical

Transition

This appendix provides a compact structural comparison showing how Paper A-4 differs from the main

explanatory families usually invoked in discussions of the quantum—classical transition.

Issue

Standard Tendency

A-4 | CUWF Reinterpretation

Quantum indeterminacy

Often treated as randomness,

epistemic incompleteness, or

a measurement problem

Treated as the diagnostic
feature of a low-stability

entropic regime.

Classical emergence

Often attributed to
measurement, decoherence,

or approximation limits

Attributed to entropic
stabilization of collapse

configurations.

Classicality

Frequently associated with
Size, macroscopicity, or

practical observability

Defined by persistence and

structural stability.
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interference

Measurement May be treated as outcome- Reinterpreted as a secondary
producing or collapse- readout of already stabilized
inducing structures.

Decoherence Explains suppression of Accepted as effective, but not

sufficient as the generative
source of classical

persistence.

Environment

Sometimes treated as quasi-

observer or decohering agent

Reinterpreted as a structural
stabilizer that raises entropic

constraint.

Mesoscopic systems

Often treated as awkward

Crossover cases

Treated as the most
informative transition regimes

for testing the theory.

Tunneling

Classified as a quantum effect
that should disappear in the

classical limit

Reinterpreted as a micro-
mechanism whose visibility
depends on the surrounding

entropic regime.

A4.1 Why This Comparison Matters

Paper A-4 does not merely add a new interpretation on top of familiar language. It reorganizes the

explanatory hierarchy. Rather than starting from measurement, observation, or approximation, it starts
from structural persistence. This shift matters because it turns the quantum—classical problem from a
mystery about when quantum laws stop applying into a structural question about when stabilization

becomes self-sustaining.
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