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

Section 1. Introduction: Why the Quantum—Classical Transition Remains

Unresolved

Despite more than a century of empirical and theoretical success, the transition from quantum behavior
to classical reality remains conceptually unresolved. Quantum mechanics predicts microscopic
phenomena through superposition, interference, and probabilistic outcomes with extraordinary
accuracy, while classical physics describes the macroscopic world in terms of stable trajectories,
determinism, and persistent structure. Yet the precise mechanism by which one regime gives rise to
the other has never been conclusively established. This unresolved gap—commonly referred to as the
quantum—classical problem—continues to represent one of the deepest foundational tensions in

modern physics.

Conventional approaches often appeal to the idea of a classical limit, according to which quantum
mechanics is expected to reduce to classical physics under conditions such as large action scales,
high quantum numbers, or strong environmental interaction. Such explanations are useful at the level
of approximation, but they remain incomplete at the level of physical origin. They describe when
classical-looking behavior appears, but not why it becomes structurally stable. In that sense, the
classical limit functions more as an approximation scheme than as a generative mechanism. It
provides no intrinsic criterion for the emergence of persistent classical configurations from quantum

indeterminacy.

A closely related line of reasoning invokes decoherence, attributing classical appearance to
environmental entanglement and the suppression of interference. Decoherence successfully explains
why quantum superpositions become difficult to observe in many practical contexts, but it does not by

itself explain the ontological transition from fluctuating quantum behavior to stable classical reality. It
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changes observational accessibility without fully specifying the structural conditions under which
classical determinism becomes robust. The central question therefore remains in place: what stabilizes

classical reality itself?

At the heart of this unresolved problem lies a missing notion of stability. Conventional quantum-
classical accounts often focus on probability, measurement, or approximation limits, yet they rarely
address the structural persistence of physical configurations. Classical objects are not merely
observed to behave deterministically; they also endure as stable entities across time, interaction, and
environmental perturbation. Any genuine explanation of the quantum—classical transition must therefore
identify the mechanism by which physical configurations pass from inherently unstable, indeterminate

regimes into stable and persistent ones.

In this paper, we propose that the quantum-—classical transition is best understood not as a
measurement-induced collapse and not as a limiting approximation of quantum dynamics alone, but
as a regime transition driven by entropic stabilization. Within the Chayut Universe Wave Function
(CUWF) framework, quantum and classical behaviors correspond to distinct structural regimes
characterized by different degrees of entropic constraint and collapse stability. Classical reality
emerges when collapse configurations cross critical entropic thresholds and acquire sufficient

persistence to suppress quantum indeterminacy without invoking observers or ad hoc postulates.

Paper A-4 occupies a specific position within the CUWF hierarchy. Following the establishment of pre-
metric entropic geometry in Paper A-3, the present work asks how that underlying structure gives rise
to the familiar classical world. By focusing specifically on the transition mechanism itself, this paper
provides the conceptual bridge between quantum indeterminacy and classical stability, while

preparing the ground for the later CUWF treatments of time, causality, and measurement.

© 2025 CHAYUT TECHASAMRAN 5



