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Section 3. The Failure of Measurement-Driven Classicality

One of the most persistent assumptions in the foundations of quantum mechanics is that classical
reality emerges through measurement. On this view, observation plays a constitutive role: quantum
systems remain indeterminate until measured, and classical outcomes are produced by the act of
observation itself. Although this perspective has dominated interpretational debates for decades, it
fails to provide a satisfactory explanation for the emergence of classical reality as a stable physical

regime.

Within the CUWF framework, this failure is not accidental. Measurement-driven classicality confuses
epistemic resolution with ontological stabilization. Classical reality is not merely something we observe;
it is something that persists independently of observation. Any explanation that relies fundamentally on

measurement therefore misidentifies the source of classical stability.

3.1 Why Measurement Cannot Define Classical Reality

Measurement is, by definition, an interaction between a system and an apparatus. As such, it already
presupposes the existence of classical structures: stable measuring devices, persistent records, and
reproducible outcomes. This immediately creates a logical asymmetry. If classical reality is required in
order to define measurement, then measurement cannot simultaneously be the origin of classical

reality.

Formally, a measurement-based account assumes a mapping of the form:
System state: |L|J)
Measurement operation: M

Outcome: Oj
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such that:

POi) = (W | Mit Mi| )

This formalism specifies outcome probabilities, but it does not specify the ontological status of the
resulting configuration. The equation predicts statistics; it does not explain why a particular outcome

becomes a persistent physical fact rather than a transient fluctuation.

Classical reality, however, is defined not only by outcome selection but by persistence. Measurement
records endure, macroscopic configurations remain stable, and outcomes are reproducible across
repeated interactions. These features cannot be derived from the measurement postulate itself.
Measurement may select outcomes in a descriptive formalism, but it does not generate the structural
stability that defines classicality. In CUWF, classical reality must therefore be explained prior to and

independently of measurement.

3.2 Circularity in Observer-Based Explanations

Observer-centered interpretations of guantum mechanics—whether explicit or implicit—suffer from a
deeper problem: logical circularity. They attempt to explain classical reality by appealing to observers,

while simultaneously assuming observers to be classical entities.

This circularity can be expressed schematically:

Classical reality is said to arise through observation.

Observation requires classical entities such as observers, apparatus, and records.
Classical entities are therefore presupposed rather than explained.

No matter how the observer is formalized—whether in consciousness-based, apparatus-based, or
information-theoretic language—the same loop remains. The theory explains classicality by invoking

something that already behaves classically.
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CUWEF avoids this loop by removing observers from the foundational layer altogether. Observers are
treated as products of stabilized regimes, not as agents that generate stability. This reordering is

essential: stability must precede observation, not the other way around.

3.3 Decoherence as an Effective, Not Generative, Process

Decoherence is often presented as a solution to the quantum—classical problem. By tracing over
environmental degrees of freedom, interference terms in the reduced density matrix become

suppressed:
p_s=TrE(|W_sEX(W_sg|)
P_ii(t) = P_ij0) - exp(—=T'v
where [ represents the decoherence rate induced by environmental coupling.

This procedure successfully explains why interference becomes unobservable in many practical
contexts. Yet it does not by itself explain why a specific outcome becomes physically real.
Decoherence transforms superpositions into mixtures, but mixtures remain statistical descriptions. The

system is still represented by an ensemble rather than by a single persistent configuration.

For that reason, decoherence should be understood as an effective process rather than a generative
one. It explains why quantum behavior becomes difficult to observe, but not why classical behavior
becomes ontologically stable. In CUWF terms, decoherence reshapes the observable projection of the
system without necessarily altering the underlying collapse stability. Without a stabilizing mechanism,

decohered mixtures remain ontologically incomplete.

3.4 Necessity of a Pre-Observer Transition Mechanism

The failures of measurement-based and decoherence-based explanations point to a common
conclusion: the quantum—classical transition must occur before observers, measurements, or records
enter the description. A genuine account of classical emergence must identify a structural mechanism

capable of generating persistence independently of epistemic access.

© 2025 CHAYUT TECHASAMRAN 13



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

CUWEF identifies this transition as a regime change governed by entropic stabilization. Classicality
emerges when collapse configurations satisfy stability conditions that can be expressed schematically

as follows. Let C(t) denote a collapse configuration, and define a stability functional S[C] by:
S[C]=— d/dt (A_EC)

where A_E denotes the entropic Laplacian governing configuration smoothing.

Classical stability then corresponds to the condition:
S[C] 2 S_critical

When this condition is satisfied, collapse pathways consolidate, configuration persistence emerges,
and indeterminacy becomes structurally unsupported. This transition does not require measurement. It
occurs because entropic constraints saturate the accessible configuration space. Measurement

becomes possible only because classical stability already exists; it does not create that stability.

CUWEF therefore relocates the quantum-—classical transition from the epistemic domain of observation to

the ontological domain of structural stabilization.

3.5 Summary: Why Measurement Cannot Be the Origin of Classicality

The argument of this section may now be stated plainly. Measurement presupposes classical
structures and therefore cannot generate them. Observer-based explanations are circular because
they attempt to derive classicality from entities that are already assumed to behave classically.

Decoherence explains the suppression of observability, but not the production of persistence.

Classical reality must therefore emerge through a pre-observer mechanism. In CUWF, that mechanism
is entropic stabilization of collapse configurations. Measurement is reinterpreted as a secondary
process that reads stabilized structures rather than creating them. With the limitations of measurement-
driven accounts established, the paper can now turn to the constructive mechanism itself: how
entropic structure defines physical regimes, how thresholds arise, and why stabilization produces

classical persistence.
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