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Section 12. Beyond Classical Tunneling: The CUWF Interpretation

At the heart of quantum mechanics lies a phenomenon that appears to defy classical logic: tunneling.
A system may be detected beyond a barrier that, by classical energy accounting, it should not be able
to cross. This effect is central to many well-established physical phenomena, from alpha decay in

nuclear physics to tunnel devices in electronics.

Yet despite its empirical success, the standard account of tunneling often leaves an ontological gap.
The mathematics describes nonzero amplitudes within and beyond the barrier, but it does not clearly
explain what, if anything, physically traverses the forbidden region, nor how identity and continuity are

preserved across the transition.

CUWEF offers an alternative interpretation. Tunneling is not treated as the motion of a particle through a
barrier. It is treated as the restructuring of wave relations under specific entropic and resonant
conditions, such that a new localized wave state emerges beyond the classical discontinuity without

requiring ordinary path continuity in spacetime.

In this framework, tunneling is transformed from a probabilistic oddity into a resonant, relational, and

field-based process. The present section develops that reinterpretation step by step.
12.1 The Limits of Classical and Quantum Tunneling

In classical mechanics, a particle encountering a barrier higher than its total energy is reflected. No
motion beyond the barrier is permitted. This picture assumes a localized object moving along a

deterministic path under classical potentials.
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Quantum mechanics replaces this picture with a wavefunction description. The amplitude decays
exponentially within the barrier yet may remain nonzero on the far side. This yields the experimentally

verified prediction that a particle may be found beyond a classically forbidden region.
But several conceptual questions remain difficult under the standard interpretation:

» What exactly passes through the barrier?

* Is the same particle continuously present before and after the event?

* How is continuity of identity preserved across a forbidden zone?

The Copenhagen framework often suspends these questions by treating the wavefunction as a
probability tool rather than as an ontological structure. CUWF takes the opposite route. It asks whether
tunneling can be reinterpreted in a way that preserves coherence, continuity, and causality at a deeper

relational level.
12.2 Resonant Transition vs. Classical Barrier Penetration

Within CUWF, tunneling is not a leak of probability through a rigid wall. It is a resonant transition. What
classical language describes as a barrier is reinterpreted as a configuration of wave interference and

entropic tension that temporarily blocks coherent continuation under the current relational conditions.
The transition therefore is not local traversal, but global wave reconfiguration:
W initial(x, ) — (entropic resonance) — l-I-’_Collapsed(x', t')

The post-barrier state becomes accessible not because a localized object forced its way through a
classical obstacle, but because the system as a whole discovered a new coherent minimum in its

entropic landscape.

CUWEF expresses the resonance condition by:

RCUWF= [ _QIV_dW- V.S Wdv=max
_______________________________________________________________________________________________________________|
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where:
. V_d) is the phase-gradient operator,
-V Sisthe entropy-shear operator,
« Qisthe entangled domain over which the resonance condition is evaluated,
+ and transition occurs when the total resonance reaches a critical attractor condition.

Tunneling time is therefore reinterpreted as the interval of phase reconfiguration, not the duration of

spatial traversal through a forbidden zone.
12.3 The Role of Entropic Gradient in Determining Collapse Pathways

In CUWF, transitions are governed not only by energy potentials but by entropic gradients across the
relational wave field. These gradients express the degree of phase-space imbalance between

competing configurations and function as the deeper driver of reconfiguration.

The entropic gradient between two wave states W, and W, may be written as:
AE=V SW,—-V SY,

where A & denotes the entropic tension driving the transition.

The larger this entropic difference, the more likely the system will collapse toward the target state,
provided wave coherence remains sufficient. CUWF therefore replaces apparent randomness with

conditional resonance logic:
If R_CUWF(UJ1 — lUz) = R_threshold, then collapse occurs.

This does not deny the observational appearance of probability. It claims instead that what appears
random may reflect ignorance of the field’s internal entropic topology rather than indeterminacy in the
deeper process itself.
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12.4 Collapse as Global Rewriting Event

Within CUWF, collapse is not a local mechanical event. Itis a global rewriting of relational structure
across the entangled field. When tunneling occurs, the system does not merely select one outcome
from a set of abstract possibilities. It updates the relational logic of the field so that a new localized

configuration becomes coherent.

This may be expressed schematically as:
W _giobal(x, 1) — W’ _global(x’, t')
subjectto: OS_total = min and R_CUWF = R_threshold

The point is not that a particle is transported like a classical object from point A to point B. Rather, the
global field is rewritten so that the post-collapse configuration becomes the new consistent state of the

system.

Tunneling is therefore not embedded in time as a simple path event. It is a reordering of possibilities

within a resonance network seeking entropic and phase coherence.
12.5 Tunneling as Phase Jump Across Entangled Nodes

From the CUWF standpoint, tunneling is best understood as a phase jump across entangled nodes
rather than as a journey through space. Each node in the wave field represents a possible
configuration defined by phase relation, entropy gradient, and memory coherence. When resonance
conditions are satisfied, the localized node may jump to a new configuration that is spatially distant but

phase-proximate within the entangled manifold.
In ordinary spacetime language one might write:

A ———Barrier— B
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In CUWF wave space, however, the same event is better represented as:
(A) " (B) (phase jump, not transit)

This interpretation resolves several paradoxes at once. No object must traverse the forbidden zone. No
superluminal path is required. Spatial discontinuity is no longer fatal, because the relevant continuity is

phase coherence, not geometric occupancy.

The system does not cross the barrier. It selects a new coherent node consistent with prior memory

and present entropic alignment.
12.6 Memory Coherence and Identity Preservation in Tunneling

A persistent question in any tunneling interpretation concerns identity: how can the post-tunneling
system be regarded as the same entity if no continuous path has been taken through the barrier?

CUWEF answers this through memory coherence.

|dentity is defined not by uninterrupted spatial trajectory, but by preservation of the relational blueprint
that characterizes the resonance node. During tunneling, this blueprint is not partly transmitted through

the barrier. It is re-instantiated at the target node under coherence-preserving conditions.
CUWEF expresses this through a memory-coherence operator M:
MW pefore) = MW _after)

This relation states that tunneling is permitted only when the coherence structure defining the system
can be preserved across collapse. |dentity therefore survives not because the particle literally traveled,

but because the same relational pattern has been successfully re-cohered.
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12.7 Multi-Node Tunneling and Distributed Collapse

CUWEF also allows a richer tunneling structure than a simple one-step jump. In complex systems,
transition may occur across multiple phase-aligned nodes. Intermediate nodes need not be realized as

classical positions; they may exist only in the entangled phase manifold.
Such distributed collapse may be written as a resonance sum condition:
2; R_CUWF(nodei — nodei+q) = R_threshold_total

When the global resonance across linked nodes exceeds threshold, the system may undergo a multi-
node collapse event. This provides a unified way to think about long-range tunneling, certain

teleportation-like coherence phenomena, and barrier bypass across distributed entangled domains.
What looks like a shortcut in space is, in CUWF, an optimization in relational topology.
12.8 Experimental Implications and CUWF Predictions

The CUWEF interpretation of tunneling remains aligned with standard quantum mechanics at the level of
broad probability distributions, but it also suggests subtler experimental consequences. If collapse is
shaped by entropic topology and resonance memory, then repeated tunneling behavior need not be

purely structureless in practice.
Several implications follow:

* Repeated tunneling events under similar entropic conditions may show contextual statistical bias

due to retained field memory.

* In systems with multiple possible exit paths, lower entropic resistance may bias the realized

collapse pathway.

* Weak-measurement studies may reveal coherence between pre- and post-barrier nodes without

evidence of classical traversal.

© 2025 CHAYUT TECHASAMRAN 87



v
X Paper A: The Theory www.cuwfcosmos.com
EUWF

» External phase perturbations matched to resonance conditions may accelerate or delay tunneling

rates without changing barrier energy directly.

* High-entropy noisy environments may suppress tunneling not only through decoherence, but

through breakdown of global resonance symmetry.

These implications suggest a shift from merely measuring tunneling statistics to engineering tunneling

conditions through control of entropic topology and phase coherence.
12.9 Redefining Barrier: From Energy Wall to Resonant Discontinuity

A final conceptual shift is required. In standard quantum mechanics, the barrier is defined
energetically. In CUWF, the deeper notion of barrier is relational. A true barrier is a region where

coherent continuation fails under the current entropic conditions.

The CUWF barrier condition may therefore be written as:
VS§ W(x) is not smooth across x and R_CUWF(x1 # x2) < R_threshold

A region may be classically low in potential and yet still function as a CUWF barrier if phase coherence
breaks down. Conversely, a classically forbidden region may become traversable in the tunneling

sense if the entangled field supports a coherent resonant transition.

This reframes the barrier from energy wall to resonant discontinuity. What matters is not only how much

energy the system has, but what the system can resonate with.
12.10 Final Synthesis: Tunneling as Resonant Rebirth of Reality

The CUWF framework ultimately reframes tunneling not as a loophole in physical law, but as a

signature of how reality reorganizes itself through resonance. Every tunneling event is the visible trace
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of an invisible restructuring of the wave field: a choice of coherence, a jump in relational phase, a re-

instantiation of localized existence.

Under this interpretation, the particle is not a permanent object pushing its way through space. Itis a
localized resonance moment. The barrier is not an absolute wall but a symmetry mismatch in the field.

And tunneling is not a path taken, but a new phase of reality selected under entropic alignment.

This reframing also extends the conceptual reach of tunneling. It becomes not merely a quantum
oddity, but a template for transition itself: from electronic behavior in materials, to phase change in
organized systems, to any process in which a stable form is relinquished and a new coherent form

emerges.

Tunneling, then, is not an exception. It is one of the clearest ways in which the universe reveals that
continuity of reality is deeper than continuity of path. From the CUWF standpoint, to tunnel is to

transform by resonance.
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