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Section T-4 — Collapse-Node Tensor Flow, Entropic Stress Tensor & Wave-

Propagation Law :

Core field dynamics derived from tensor geometry

T-1 defined the language of tensor calculus on the CUWF manifold.
T-2 built the Stability Tensor T"1J as the object that measures eigen-curvature and collapse activation.
T-3 made this stability structure evolve, flow, and transport covariantly.

T-4 completes the transition from static curvature to dynamic waves. It does this in two linked steps:
first, by expressing collapse-node motion as tensor-driven vector flow; and second, by defining the
Entropic Stress Tensor S™I_j, which upgrades that vector flow into a full wave-curvature propagation

law on the CUWF manifold.

This is the point where CUWF stops being only a stability theory and becomes a tensor field theory.
Collapse, tunneling, and entanglement are now treated as propagating responses of the entropic

manifold, not as isolated events or probabilistic jumps.

T-4.0 Collapse-Node Dynamics as Tensor Flow
At the most compressed level, collapse-node motion on the CUWF manifold M = C x M_DOF is

described by entropic descent along the gradient of E:
x*1=-g*JVJE  (10)
Interpretation:

x~lis a rank-1 field, or vector field, describing collapse-node velocity in hybrid configuration-DOF

space.
-
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V_j E is the covariant gradient of the entropic potential.
g™ J lifts the gradient into contravariant vector flow on M.
This equation may be viewed as a rank-1 projection of the rank-2 stability and curvature structure

encoded in T”IJ and in the stress tensor S™I_j defined below:

T = VAIVAIE =2 X1 X-grd TK AXPK
where AX"K is a smalll displacement in configuration-DOF space.
Physical meaning in CUWF:

Collapse = vector flow generated by the entropic tensor background.

Tunneling = activation of soft eigen-directions of T"IJ, which bend this vector field into a new basin.
Quantum emergence = curvature-driven re-routing of X", not probabilistic jumps.

The remainder of T-4 refines this rank-1 picture into a fully tensorial stress-wave law. The central idea is
that node motion is only the visible projection of a deeper tensor field: the manifold contains stress, the
stress drives propagation, and propagation determines whether the node remains classical, becomes

metastable, tunnels, or becomes entangled with other nodes.

T-4.1 Definition of the Entropic Stress Tensor S”l_j

In CUWF, collapse and entanglement are not forces in the ordinary mechanical sense. They are stress
responses of the entropic manifold. The manifold does not push a particle by an external force; rather,
its own curvature distribution creates directional stress that guides collapse and activates soft

channels.
Define the Entropic Stress Tensor:

s*j=VAIVjE-(112) g*1j (VKVALEg KL  (12)
Components:

Vi V_j E: local entropic curvature; the directional bending of the collapse landscape.
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Trace term: subtracts isotropic curvature and isolates anisotropic stress.

Thus S”I_j encodes the directional push of the manifold:

Stress signature Meaning

S>0 Stress pushes collapse toward entropic minima.
S=0 Flat plateau; metastability or long-lived states.
S<0 Instability front; tunneling or activation wave.

S™I_j is the CUWF analogue of a stress-energy tensor, but its content is not matter density or energy
density. Its content is entropic curvature. It measures how the manifold redistributes collapse

tendency, instability, and soft-mode activation across directions.

T-4.2 Wave Propagation Equation on the Entropic Manifold

Collapse is not instantaneous in the tensor-field formulation. It propagates as geometric change driven

by S*I_j. The entropic wave equation for node trajectories X(T) is:
D*2_TX M =-S"_jXj+J"I (13)
where J” | is an entanglement-exchange term imported from the tensor flux J in T-3.
Expanded with the connection, the equation becomes:
07 2_TX 1+ Mk (O_T X )O_TX k) =-S X+ (14)

Interpretation:

Context Meaning
Classical S”™I_j > 0 -> smooth flow into a single entropic minimum.
Metastable S”1_j = 0 -> slow drift on a nearly flat manifold.
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Quantum S”™I_j < 0 -> outward burst of curvature; tunneling front.
Entangled J*1 #F 0 -> coherence wave linking multiple nodes.

This is the CUWF Wave Law:

Not probabilistic.

Not a discrete collapse postulate.

Pure curvature-driven propagation on the entropic tensor manifold.

The wave-propagation law therefore converts collapse from a local stability decision into a field
process. Once stress becomes negative or flux becomes nonzero, the collapse-node trajectory can be

bent, delayed, redirected, or coupled to other nodes through the same tensor geometry.

T-4.3 Stress Divergence, Flux and Entanglement Onset

The divergence of S™I_j defines a stress-information flux vector F_j
Vaisrj=rFg (15)
Cases:

F_j = 0 -> isolated collapse, with no cross-node exchange.
F_j # 0 -> stress redistributes between sectors or nodes.

Physical statement:
Entanglement in CUWF = stress imbalance transported across the manifold.

When F_j is nonzero and aligned with cross-sector directions, especially those involving mixed indices

such as iA, CUWF predicts:

growth of the Entanglement Tensor EAI_j in T-5;
reshaping of collapse channels in T-8;
network-level transitions in the multi-node extension.
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This establishes the dynamical origin of entanglement in stress language. Entanglement begins when
stress can no longer remain isolated within a single basin or sector. The imbalance must be

transported, and that transport becomes tensor connectivity.

T-4.4 Regime Classification in Stress-Tensor Language

The behavior of collapse can now be classified purely in terms of S™I_j:

Regime Stress signature Behavior

Classical $>0, VS| small Smooth collapse into one basin.
Metastable S = 0, low curvature gradient Plateau; delayed collapse.

Quantum S <0, localized negative lobes Tunneling or basin switching.

Collective V'S # 0 across nodes, F # 0 Entanglement wave and collective events.

No probabilities, no Born rule, and no Hilbert-space superposition are required at this level of

description.

All observable regimes — classical motion, metastability, tunneling, and multi-node quantum
phenomena — are manifestations of the same tensorial stress geometry on M. The difference between
these regimes is not a difference in fundamental rules. It is a difference in stress sign, stress gradient,

divergence, and flux connectivity.

T-4 FINAL SUMMARY
T-4 adds two critical layers on top of T-2 and T-3:

1) Collapse-node vector flow

x*=-g°UVJE
Rank-1 projection of the tensor field that encodes entropic curvature.

2) Entropic Stress Tensor and Wave Law
]
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s~ j=V I VJE-(1/2) gL (trace VVE)
D 2 T X M =-S™j X+ "

Together, these two layers establish that:

Collapse is anisotropic curvature descent.

Tunneling is negative-stress propagation.

Entanglement is divergence of stress flux.

Quantum behavior is the mechanics of S™I_j on the entropic manifold.

This prepares the ground for T-5, where the Entanglement Tensor EAI_j is built directly from T"1J and

its transport, and for T-7, where the full wave-curvature PDE system of CUWF is assembled.

- ____________________________________________________________________________________________|
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