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Section 2. Quantum Indeterminacy as a Regime, Not a Deficiency

A central obstacle in the debate over the quantum—classical transition is the persistent assumption that
quantum indeterminacy represents a deficiency of physical description—whether in the form of
epistemic ignorance, irreducible randomness, or a temporary feature expected to disappear in a so-
called classical limit. Within the CUWF framework, this assumption is fundamentally reversed. Quantum
indeterminacy is not treated as a failure of physical law, but as the diagnostic feature of a specific
physical regime: a regime in which collapse configurations remain insufficiently stabilized under the

available entropic constraints.

This section develops four structural claims that support the rest of the paper. First, indeterminacy is
interpreted as a structural feature of low-stability regimes rather than as an epistemic limitation.
Second, gquantum behavior is shown to constitute a complete physical regime rather than an
incomplete version of classicality. Third, probability is reclassified as an emergent descriptive tool
rather than a foundational mechanism. Finally, indeterminacy is traced directly to unstable collapse
configurations, thereby preparing the way for the entropic regime-transition mechanism developed in

the sections that follow.

2.1 Indeterminacy as a Structural Feature of Low-Stability Regimes

Indeterminacy is often discussed as though it were merely a property of measurement outcomes—an
inability to predict which result will occur. CUWF reframes indeterminacy at a deeper ontological level.
In this framework, indeterminacy is a property of configuration persistence. A physical system is
indeterminate when its collapse configurations fail to stabilize into persistent structural forms under the

entropic constraints available to it.
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Let C(t) denote a collapse configuration evolving over collapse time. Define a persistence functional

[[c] by:

Mc] = lim_{At— ooy { c(t) - C(t+ Ab) )
In low-stability regimes:

Mic1—o

This condition expresses the absence of long-term structural persistence. Collapse configurations do
not converge toward a dominant pathway. Instead, they continue to explore multiple compatible

reconfigurations. Under such conditions, the notion of “state” is no longer best understood as a single
stable entity. It is better understood as a dynamically evolving configuration field whose structure has

not yet settled into persistence.

Observable quantum phenomena follow naturally from this lack of stabilization. Superposition arises
because multiple collapse pathways remain simultaneously viable in the absence of sufficient entropic
constraint. Interference reflects coherent competition among those pathways prior to consolidation.
Contextual dependence emerges because low-stability configurations remain highly sensitive to
relational coupling and boundary conditions, so that even small changes in coupling can redirect the

effective collapse geometry.

From this perspective, quantum indeterminacy is not anomalous. It is what physical structure looks like
prior to stabilization. The defining diagnostic of quantum behavior is therefore not microscopic scale

alone, but low structural stability.

2.2 Why Quantum Behavior Is Not “Incomplete Classicality”

A widespread intuition in physics education treats classical mechanics as the “true” description of
reality and quantum mechanics as a correction that becomes negligible at large scales. This intuition
implicitly frames quantum behavior as classical behavior contaminated by uncertainty, noise, or

incomplete information. CUWF rejects that hierarchy entirely.
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In CUWF, quantum and classical behaviors are not ordered by completeness or accuracy. They are
distinct physical regimes separated by differences in structural stability rather than by approximation
limits. Classical determinism does not represent a more accurate description of the same regime; it is
the characteristic behavior that emerges only when entropic constraints become strong enough to

enforce persistent collapse configurations.
For that reason, the quantum—classical transition cannot be understood simply as a limit of the form:

Classical regime = lim_{parameter — OO0} Quantum regime

Instead, the transition corresponds to a regime bifurcation governed by stabilization:
Quantum regime <= Classical regime (separated by a stability threshold)

Under this regime-based view, quantum behavior is not a pre-classical approximation but a complete
structural mode of physical reality under low stability. Classical behavior is not a replacement of
quantum laws, but a stabilized regime in which indeterminacy becomes structurally unsupported. The
transition is determined not by size or macroscopicity alone, but by whether the underlying

configuration space can sustain persistent forms.

2.3 Limits of Probabilistic Interpretation

Probability plays a central role in quantum mechanics as a predictive tool, but it becomes conceptually
problematic when elevated to an ontological principle. A probability distribution describes outcome
frequencies; it does not specify the physical mechanism responsible for generating those outcomes. In

many conventional accounts, probability replaces mechanism rather than explaining it.

Let P(Oi) denote the observed probability of outcome Oi. Probability describes observational statistics,

but it does not generate configuration dynamics:
P(Oi) # GI[C]

where G[C] denotes the generator governing collapse-configuration evolution.
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In CUWF, probability is treated as a regime-dependent descriptor that becomes appropriate precisely
when collapse configurations fail to stabilize. When H[C] — 0, structural persistence is absent, and
probabilistic summarization becomes the most natural descriptive language. Probability is therefore

emergent, not fundamental.

This implies three important limitations of probabilistic interpretation as a foundation. First, probability
does not explain indeterminacy; it only summarizes its observable consequences. Second, treating
probability as fundamental obscures the stability question—namely, why configurations fail to persist.
Third, probabilistic formalisms cannot themselves define the quantum-—classical transition boundary;

they can fit both regimes without explaining why one becomes dominant.

As stabilization increases, probability-based descriptions become progressively less central—not
because probability is eliminated, but because the regime no longer supports the instability that

requires probabilistic summarization.

2.4 Indeterminacy as a Consequence of Unstable Collapse Configurations

The regime-based account becomes physically meaningful only if indeterminacy can be traced to a
concrete structural origin. In CUWF, that origin is the instability of collapse configurations under

insufficient entropic constraint.

Let A_E denote the entropic Laplacian acting on configuration space. Stabilization requires entropic

smoothing to dominate over pathway divergence:
AECc—o0

In quantum regimes, this condition is not satisfied:
AEC+0

As a result, repeated collapse events fail to converge toward persistent configurations. Each collapse
effectively reopens configuration space, allowing multiple pathways to remain active. No single

pathway accumulates sufficient dominance to define a stable classical trajectory. The system instead
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exhibits persistent pathway competition, high sensitivity to relational coupling, and repeated

reconfiguration rather than consolidation.

Indeterminacy, therefore, is not introduced by measurement, nor is it merely a form of subjective
uncertainty. It is the expected behavior of a system whose collapse dynamics have not yet reached
stability. When entropic constraints intensify—through effective reduction of accessible degrees of
freedom, increased coupling density, or constraint saturation—collapse pathways begin to

consolidate. Structural persistence emerges, and the system crosses into a stabilized regime.

The quantum—classical transition is thus not the suppression of quantum laws, but the emergence of
structural stability. The next sections formalize how entropic structure defines physical regimes, how
stability thresholds arise, and why classical persistence becomes the natural outcome once those

thresholds are exceeded.
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