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Section T-5 — The Entanglement Tensor =AlJ

Final Merged Edition

Purpose
T-5 defines the Entanglement Tensor ="1J as the geometric origin of entanglement in CUWF. Itis a
second-order tensor built from the stability curvature T*IJ, and it shows that quantum correlation arises

deterministically from curvature alignment rather than from probability.
The section also clarifies why entanglement is not added as a separate quantum postulate. Once the
Stability Tensor evolves through transport, and once mixed-sector curvature becomes aligned through

the entropic metric, Z"1J appears as the tensorial record of coherence between sectors or nodes.

T-5.1 Formal Definition
The Entanglement Tensor is defined by metric contraction of two Stability Tensor components:
=AlJ = gKL TAIK TAJL (1)
This definition states that entanglement is curvature multiplied by curvature through the geometry of

the CUWF manifold. It is not a probability amplitude, not a wavefunction overlap, and not an observer-

dependent relation. It is a tensorial measure of pair-curvature coherence.

Component Role

T Local curvature stability; determines whether a
region remains stable, becomes soft, or enters

instability.

=" Pair-curvature entanglement; coherent alignment

generated when curvature structures become

linked.

© 2025 CHAYUT TECHASAMRAN 35



v

% Paper C-4: CUWF Tensor Field Theory www.cuwfcosmos.com
g”~KL Geometric contraction map; permits curvature

structures to communicate across valid tensor

directions.

If T changes, = changes. If = changes, coherence can spread. The result is a deterministic chain:
stability transport modifies curvature alignment, and curvature alignment generates entanglement

connectivity.

There is no wavefunction and no randomness at this level of description. There is only tensor geometry.

T-5.2 Sector Decomposition

The Entanglement Tensor separates into three physical engines:

=Z+Cij @ ="p_AB @ ="x_iB 2)

Block Meaning

=~C Collapse-geometry correlation within the C-
sector.

=D DOF-state entanglement within the internal wave-

state sector.

X Cross-sector coherence; the origin of nonlocal

behavior in the CUWF tensor framework.

The mixed block =" X is the critical structure. It is where collapse geometry and DOF geometry
become mutually aligned. When this cross-sector alignment exists, the system can display what

standard quantum theory calls nonlocal correlation.

In CUWF, quantum nonlocality is not distance-breaking. It is curvature alignment across sectors. What
appears nonlocal from the viewpoint of spacetime is local within the tensor connectivity of the entropic

manifold.

]
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T-5.3 Growth Law (from T-3 Transport)

Because =" 1J is built from T*1J, its evolution is inherited from the transport of the Stability Tensor. The

growth law is:

D T ZMJ =2 TK( D T TN) K (3)

Therefore:

Condition Meaning

= grows < T changes under transport Entanglement increases when stability curvature
is sheared, rotated, or amplified by covariant
transport.

= stable € T remains geodesic No new entanglement is generated when the
stability tensor remains parallel and curvature
alignment does not change.

This equation is the transport-level explanation of entanglement. It shows that entanglement is

derivative-driven. It grows from instability flow, not from measurement collapse.

In this sense, = is not an independent mystery variable. It is a consequence of how T evolves through

the manifold.

T-5.4 Entanglement Activation Condition

The activation condition for entanglement follows from the eigenvalue structure of T*IJ:

Condition Regime

A_min(T) >0 Classical lock; the curvature basin remains

stable and no entanglement channel is activated.

}\_min(T) =0 Entanglement threshold; the system reaches a
soft boundary where coherence can begin to

propagate.
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)\_min(T) <0 Accelerated coherence propagation; instability

opens a quantum-active channel.

Thus quantum behavior is curvature sign-flip, not hidden variables. The system does not secretly
choose from a probabilistic menu. It crosses a geometric threshold. Once the minimum eigenvalue
becomes zero or negative, the curvature channel can no longer remain classically locked, and = may

begin to grow.

T-5.5 NEW — Two-Node Prototype Model
Consider two nodes, A and B, that share one common soft direction:

T A=(.,A_min)

T B = (.., A\_min)
If their curvature structures align, then:

=(AB) = g"KL T_AMK T_BAJL F 0

A deterministic entanglement relation then appears between the two nodes.
No Hilbert space is required as the fundamental arena. No probabilistic collapse is required as a

postulate. The relation emerges because the two tensor basins share compatible soft curvature

directions and the metric permits their contraction.

This two-node prototype is the seed form of more advanced CUWF applications. It prepares the path
toward GHZ-type synchronization, multi-node coherence, superconductive collective switching, and

later Hamiltonian stability modeling in the C-series.

T-5 Summary
="1J = curvature x curvature; it is the geometric origin of entanglement.
The mixed block =~ X is the source of quantum correlation in the tensor framework.

The growth law of = comes from transport of T, not from measurement.
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The activation threshold is controlled by }\_min(T), so entanglement begins when curvature reaches a
soft or negative regime.

The two-node prototype shows deterministic nonlocality as curvature coherence between tensor
basins.

Essence in one line:

Entanglement = curvature coherence, not probability.
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