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SECTION 4 — THE NATURE OF A BARRIER IN CUWF

In standard quantum mechanics, a barrier is defined through a potential function V(x). The
wavefunction entering this region decays exponentially, yielding a non-zero transmission amplitude on
the far side. Although this formalism is mathematically successful, it remains physically incomplete in
one crucial respect: it does not specify what the wave is doing structurally within the barrier, nor does it

explain why no stable particle is observed inside it.

CUWEF replaces this picture with a geometric-entropic interpretation. In this framework, a barrier is not
a wall penetrated by a persistent particle, but a region of structural entropic instability in which a
collapse node cannot be maintained. The barrier is therefore defined not by the idea of forbidden

passage, but by the impossibility of node stability within a distorted composite wavefield.

At the conceptual level, CUWF advances a simple claim: a barrier is an entropic peak generated by
destructive resonance between the incoming particle wave and the structured wave associated with
the barrier itself. This reinterpretation yields a physical mechanism for node collapse before the barrier

interior, wave-only continuity across the unstable region, and node re-instantiation beyond it.

4.1 A Barrier as an Entropic Peak, Not a Potential Wall

In CUWF, a barrier is defined by the structural entropy profile S(x) of the composite wave:

Psi_total(x) = Psi_particle(x) + Psi_barrier(x) + Psi_FBW(x)

The interaction between the incoming particle wave and the barrier wave distorts the local waveform

and increases its structural entropy:

S_inside = S[Psi_total(x_inside)]
1
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A barrier exists when the entropy in the barrier region exceeds that of the pre-barrier region:

S_inside > S_before

where S_before denotes the structural entropy of the wave prior to barrier coupling. The barrier is
therefore not merely a location of high potential; it is a region in which no entropic minimum is available

for collapse-node stability.

4.2 Why a Collapse Node Cannot Exist Inside the Barrier

In CUWF, node stability requires a local entropic minimum satisfying:

dS/dx =0, d”25/dx"2>0

Inside the barrier, however, the geometry of the composite wavefield instead produces negative

entropic curvature:

d”2S_inside/dx"2 <0

This corresponds to an entropic hill rather than an entropic well. Under such conditions, Node A
cannot remain stable. Its collapse is not probabilistic but structurally required by the local geometry of

S(x).

4.3 The Barrier as a Resonance-Induced Instability Zone

The barrier wave, Psi_barrier(x), is not treated as an abstract potential alone. It is the structured
waveform associated with the physical barrier, arising from factors such as atomic lattice geometry,

electronic structure, phonon modes, and electromagnetic boundary conditions.

When the incoming particle wave overlaps with this structured waveform, destructive resonance
produces a region of maximal distortion:
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Psi_coupled(x) = Psi_particle(x) @ Psi_barrier(x)
The resulting coupled waveform has elevated structural entropy:
S_inside = S[Psi_coupled(x)]

This resonance-defined instability zone is precisely where the node can no longer be sustained. The
node collapses, while the wave persists continuously across the entropic peak. This explains why no

stable particle is detected inside the barrier: the relevant collapse conditions are absent there.

4.4 Beyond the Barrier: The Entropic Minimum that Allows Node B to Form

Beyond the barrier, destructive resonance weakens and the composite wave relaxes into a more

ordered configuration:
S_after < S_inside

If the post-barrier region contains a new entropic minimum satisfying:
dS_after/dx =0, d*2S_after/dx”2 >0,

then the wave re-stabilizes as a new collapse node:
N_B = collapse at the next entropic minimum

Node B is therefore not Node A transported through the barrier. It is the next entropically stable
instantiation of the same continuous wave. This reinterpretation removes the need for energy

borrowing, persistent particle identity, or literal traversal through the barrier interior.
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4.5 Summary of CUWF Barrier Characteristics

Within CUWF, a barrier is not a wall to be crossed, nor a forbidden zone in which a particle
somehow partially exists. It is a region of destructive wave interference, an entropic peak in the
composite wavefield, and a geometric instability zone in which only the wave - not the collapse node -

can persist.

Accordingly, the particle does not pass through the barrier. The wave remains continuous through
the unstable region, and a new node forms only when a stable entropic minimum reappears beyond
the barrier. This entropic-geometric interpretation establishes the physical basis for the tunneling

mechanism developed in the next section.
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