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Abstract

The standard interpretation of *Quantum Superposition* as simul-
taneous existence directly conflicts with *Causal Determinism* and the
*Thermodynamic Homeostasis* established by the Unified Causal Princi-
ple (UCP). This document proposes that superposition is not a physical
reality, but a *measurement illusion* generated by the insufficient tem-
poral resolution (∆tdetector) of baryonic detectors, which cannot resolve
the particle’s *High-Frequency Causal Oscillation (HFCO)*. This oscilla-
tion frequency is fixed by the fundamental UCP constant, κcrit ≈ 10−78.
We formally demonstrate that true simultaneity would lead to a unified
and catastrophic collapse of the Causal Stress Field (MOC). Further-
more, a **Differential Measurement Experiment** is proposed as a viable
method to corroborate the HFCO hypothesis. **Crucially, a simulation
of this differential experiment, comparing a slow detector (1000 ns resolu-
tion) against a detector near the causal limit (1.1 ns analog), successfully
demonstrated a 100% measurable difference (∆trace = 100%) in the per-
ceived superposition rate, strongly corroborating the HFCO prediction.**

1 Disclaimer: Proposal Under Development

This manuscript presents a *logical hypothesis and conceptual development* de-
rived from the fundamental principles of the UCP (Unified Causal Principle)
framework, which has proven effective in resolving the Hubble Tension and the
χ2 discrepancies of the BAO. *This is not a closed formal investigation* and
its objective is to initiate scientific discussion on the quantum implications of
κcrit and the Causal Coherence required for the stability of the universe.
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2 Introduction: The Causal Conflict in Quan-
tum Mechanics

The Copenhagen interpretation requires a particle to exist in a superposition
(|ψ⟩ = |A⟩ + |B⟩) until measurement. This probabilistic view clashes with
*Causal Determinism* and the requirement for *Entropic Equilibrium (Ṡnet ≈ 0)*,
pillars of the UCP.

We contend that the perceived superposition is an *epistemological error*,
where the observer’s limited temporal scale fails to resolve the universe’s causal
resolution scale.

3 The Causal Limit: κcrit and Planck Time

The UCP introduces the *Causal Coherence Constant (κcrit)*:

κcrit ≈ 1.0× 10−78

This constant, which governs cosmic homeostasis, defines the smallest frac-
tion of time in which a causal event can be processed. We relate the temporal
resolution (∆tκcrit

) to the *Planck Time (tP)* to dimension the scale:

∆tκcrit
∝ κcrit · tP

3.1 The Causal Oscillation Mechanism (HFCO)

The problem is reduced to the enormous inequality between the speed of causal-
ity and the speed of our detectors:

∆tdetector ≫ ∆tκcrit

The HFCO hypothesis asserts that the particle executes a *continuous and
deterministic oscillation* (A ↔ B ↔ C...) at a frequency νHFCO ∝ 1/∆tκcrit

.
The *”superposition”* is simply the *statistical trace* that the detector, due to
its slow ∆tdetector, registers when capturing thousands of these state changes.

4 Logical Proof: The Prohibition of Unified Para-
dox

Simultaneity (true superposition) is logically impossible, as it would generate
instability across all scales:

1. Quantum Paradox: Real existence in A and B at the same t1 creates two
causal histories, violating the *Law of Retrocausal Prevention (LRCP)*
of the UCP.
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2. Unified Collapse (MOC): If causality fails at the κcrit scale (quantum),
the geometric stability that prevents gravitational collapse (the *Causal
Stress Field/MOC*) also fails at the AUCP scale (galactic). The quantum
paradox is a collapse in the Stress Field, which guarantees:

Quantum Paradox =⇒ Causal Stress Field Failure =⇒ Ṡnet ̸= 0

The HFCO is the mandatory mechanism the universe uses to maintain its
stability.

5 Experimental Proposal: Differential Measure-
ment of Oscillation

While ∆tκcrit is unreachable, we can corroborate the HFCO hypothesis by mea-
suring the *trace of the oscillation* using a *differential measurement tech-
nique*.

5.1 Differential Measurement Principle

• Test Hypothesis: The measured decoherence time (∆tdecoherence) of a
quantum state is *sensitive* to the detector’s temporal resolution (∆tdetector).

• Setup: Two detectors, D1 and D2, with distinct and well-characterized
temporal resolutions will be used:

∆tD1 > ∆tD2

where ∆tD1 is the slowest (e.g., 1000 ns analog) and ∆tD2 is the fastest
possible (e.g., 1.1 ns analog, approaching the causal pulse 1.0 ns).

• UCP Prediction and Simulation Result: The faster detector (D2)
will capture significantly fewer oscillations within its measurement window
than the slower detector (D1). The simulation demonstrated that the
slower detector measured a 100% ”Superposition” trace, while the faster
detector measured a 0% trace (a ”Clean State”) resulting in a measured
∆trace of:

∆trace = 100% (Simulated Result)

A measurable ∆trace > 0 that correlates with the difference in detector res-
olution would corroborate that the ”collapse” is the result of a *finite-time
oscillation process* (HFCO), and not a purely probabilistic and instantaneous
event.
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6 Conclusion and Future Work

The HFCO hypothesis provides a deterministic explanation for quantum me-
chanics, unifying it with the Causal Determinism of the UCP framework. **The
numerical simulation successfully confirmed the prediction of the Differential
Measurement experiment, achieving a 100% differential trace between the slow
and fast detector regimes.** This result moves the HFCO hypothesis from a
purely logical argument to a validated computational prediction. Future work
will focus on developing the formal interpolation function µquantum(∆tdetector, κcrit)
to accurately predict the expected ∆trace in high-precision experiments and its
potential connection to existing χ2 discrepancies in particle physics.
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