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Section 8 Experimental Signatures and Predictions of CUWF Tunneling

The preceding sections established a deterministic entropic—geometric mechanism for quantum

tunneling that differs fundamentally from the probabilistic amplitude-penetration account of standard
quantum mechanics. Section 6 translates that framework into empirical observables, identifies where
CUWEF departs from standard QM, and formulates the principal experimental signatures by which the

theory may be tested or falsified.

The aim of this section is therefore not merely interpretive. It is to identify concrete consequences of
the collapse-node picture: zero stable particle detection within the barrier, wave-only phase continuity
across the barrier region, non-classical tunneling-time behavior, and post-barrier node re-instantiation
governed by entropic minima rather than amplitude statistics.

8.1 Observable Differences Between Node Extinction and Standard QM Penetration

In standard QM, the wavefunction remains nonzero inside the barrier, so the barrier interior is treated

as a region of exponentially suppressed but nonvanishing amplitude:
W(x) # 0 inside the barrier, P(x) = |Wx)]2 > 0.

In CUWF, by contrast, the relevant distinction is between the continuity of the wave and the existence

of a stable collapse node:
N(x,t) = @ inside the barrier, while W(x,t) remains continuous.
This difference yields three principal empirical predictions.

Prediction 8.1-A — Strict zero stable particle detection inside the barrier.
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Standard QM permits an exponentially small but nonzero interior detection probability. CUWF predicts
that no stable particle detection can occur there, because node formation is impossible wherever the
entropic curvature remains negative. Any reliable direct detection of a stable particle state in the

barrier interior would therefore count against the CUWF account.
Prediction 8.1-B — Wave-only phase continuity across the barrier.

Because the wave persists even when the node vanishes, CUWF predicts continuity of the underlying
wave phase through the barrier region. The phase behavior may be distorted by barrier geometry, but

it is not interrupted by particle transport.
Prediction 8.1-C — Absence of intermediate node-based momentum broadening.

Since no collapse node exists inside the barrier, CUWF does not attribute any interior momentum
distribution to a traversing particle. Observable momentum structure should therefore be inherited from

the continuous wave and recovered only when node re-instantiation occurs beyond the barrier.

8.2 CUWF Predictions on Tunneling Time

The question of tunneling time is notoriously problematic in standard QM. Different definitions—phase
time, dwell time, and Larmor time—Ilead to different interpretations, and the Hartman effect appears to

imply barrier-width-independent traversal times under certain conditions.

Within CUWF, the paradox is reframed at its root: the node does not traverse the barrier at all. Only the
wave continues through the entropic peak. Accordingly, the tunneling-time problem separates into two

conceptually distinct quantities:

node transport time: effectively zero, because no node traverses the barrier interior;
wave propagation time: continuous and determined by the distortion and relaxation of the wave
geometry.

This yields three testable expectations.
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Prediction 8.2-A — No meaningful particle traversal time through the barrier interior.

Because CUWF denies interior node transport, any quantity interpreted as a literal particle traversal

time should fail to map onto the mechanism of tunneling.

Prediction 8.2-B — Phase delay is governed by wave distortion, not by classical traversal length.

Measured delay effects should track the entropic—geometric deformation experienced by the

continuous wave, rather than the motion of a localized particle through the barrier.

Prediction 8.2-C — Hartman-like behavior can occur without superluminal particle motion.

CUWEF can reproduce nonclassical delay behavior without invoking superluminal transport, because

the relevant continuity belongs to the wave and not to a moving particle-node.

8.3 Wave-Only Phase Geometry Inside the Barrier

Once the node has vanished, the barrier interior becomes a wave-only region. The wave remains

present, but no local collapse site exists from which a measurable particle event could arise.

Prediction 8.3-A — Continuous but non-node-forming phase structure inside the barrier.

The barrier interior may sustain phase continuity and distorted wave structure, but it cannot sustain a

stable node.

Prediction 8.3-B — No measurable node-based interference pattern inside the barrier.

Even if overlapping wave components exist within the barrier, CUWF predicts that no ordinary particle-
detection interference pattern can be registered there, because measurement of that sort requires a
stable collapse node. In this sense, the interior may support wave structure without supporting

detectable particle-level interference.
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8.4 Node Re-Instantiation Statistics Beyond the Barrier

In standard QM, post-barrier outcomes are usually expressed through transmission amplitudes such
as [T(k)[2. In CUWF, the decisive event is not amplitude penetration but node re-instantiation at the next

admissible entropic minimum:
x_B = arg min_x S(x, t + At).
This leads to three further predictions.
Prediction 8.4-A — Post-barrier node formation is determined by entropic geometry.

The reappearance of the particle-like event is governed by the structure of the post-barrier entropy

field, not by the motion of a persisting particle through the barrier.
Prediction 8.4-B — Momentum structure is inherited from the wave.

Because momentum is carried by the continuous wave rather than by an interior node, the post-barrier

momentum pattern should reflect wave continuity across the barrier.

Prediction 8.4-C — Node-location statistics arise from the geometry of S(x,t), not from interior particle

occupancy.

Observed post-barrier localization should therefore be interpreted as the geometry-driven re-
instantiation of a node, rather than as the exit position of a particle that physically occupied the barrier
interior.

8.5 Experimental Pathways for Confirmation or Falsification

The CUWF account is meaningful only if it makes experimentally vulnerable claims. Several classes of

experiment are therefore especially important.

Experiment 1 — Direct barrier-interior detection.
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If a stable particle state were directly observed inside the barrier, the core CUWF claim of node
extinction would be falsified. Repeated null results, while not decisive on their own, would be

consistent with the theory.

Experiment 2 — Attosecond-scale phase-delay mapping.

Measurements sensitive to tunneling-time observables can test whether the measured delay behaves

more like wave distortion than particle traversal.

Experiment 3 — Interference suppression inside the barrier.

Experiments designed to probe whether a node-based interference signature can be recorded inside

the barrier would directly test the CUWF claim that collapse cannot occur there.

Experiment 4 — Post-barrier momentum spectroscopy.

Comparing pre-barrier and post-barrier momentum structure may help determine whether the
transmitted signal is better described by wave continuity with later node re-instantiation or by interior

particle propagation.

Experiment 5 — Time-resolved tracking of node reappearance.

Future weak-measurement or ultrafast localization techniques may be able to test whether post-barrier

particle-like events occur in a manner consistent with entropic node re-instantiation.

8.6 Where CUWF Deviates Measurably from Standard QM

The principal measurable contrasts between the two frameworks may be summarized as follows.

Phenomenon Standard QM CUWF Prediction Measurable?
Particle inside Nonzero but

Impossible as a stable node state Yes
barrier suppressed probability
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Undefined /
Tunneling time No node traversal; only wave continuity | Yes
paradoxical

Wavefunction remains | Underlying wave remains continuous
Wave continuity Yes
nonzero on the FBW

Typically derived from | Governed by entropic—geometric
Phase delay Yes
transmission formalism | distortion

May be treated via
Momentum Recovered through post-barrier node
evanescent-wave Yes
spread re-instantiation from wave continuity
transmission behavior

Interference Formally allowed at No stable node-based interference
Yes
inside barrier amplitude level detection

These contrasts are offered as experimentally vulnerable claims rather than as purely philosophical
distinctions. The CUWF framework stands or falls to the extent that such differences can be probed in

practice.

8.7 Summary of Section 8

Section 8 has translated the CUWF tunneling mechanism into a set of concrete empirical expectations.
In summary, the theory predicts that stable particles never exist inside the barrier, that wave continuity
persists across the barrier region, that tunneling-time paradoxes arise from misidentifying wave
continuity as particle traversal, and that post-barrier particle-like events occur through node re-

instantiation at entropic minima.

These predictions distinguish CUWF from standard QM at the level of barrier-interior detectability,
phase behavior, momentum reconstruction, and post-barrier localization. Section 9 extends the same

principles to multi-particle and many-body tunneling systems.
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