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Section 6. Why CUWF Entanglement Differs from Hilbert Entanglement

Although CUWEF is intended to reproduce the empirically verified features of quantum entanglement, its
conceptual foundations differ substantially from those of standard quantum mechanics. The difference
is not merely interpretive in a superficial sense. It concerns the ontology assumed, the role assigned to

mathematical representation, and the mechanism by which correlations are understood to arise.

Hilbert-space entanglement is a property of state representation. CUWF entanglement is a property of
structural synchronization. Conflating these two levels is, in the CUWF view, one of the reasons

entanglement so often appears conceptually paradoxical.

6.1 Hilbert-Space Entanglement in Standard Quantum Mechanics

In standard quantum mechanics, entanglement is defined within the formalism of Hilbert space.
Composite systems are represented by tensor-product spaces, and entanglement arises whenever the

joint state cannot be factorized into independent subsystem states.
Formally, for subsystems A and B, the composite state |L|J) EH_A ® H_B is entangled if:

W) #1\.A) ® _s)

This non-factorizability leads directly to correlated measurement statistics. The structure and strength

of those correlations are encoded in the joint state vector or density operator.
Several defining features follow from this framework:

* tensor-product structure serves as the basis of composition,

* non-factorizability serves as the formal criterion of entanglement,

* and correlation is encoded mathematically rather than through explicit physical structure.

]
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This framework is operationally powerful and experimentally successful. Yet it remains ontologically
reticent. Hilbert-space formalism specifies how correlations are computed, but not what physical
structure enforces them. As a result, entanglement is often treated as a mathematical property of states

rather than as a physical relation embedded in the substrate of reality.

That level of abstraction contributes to familiar interpretive difficulties, including the appearance of

nonlocal influence and the need to impose no-signaling as an auxiliary consistency requirement.

6.2 CUWF Entanglement

CUWEF does not treat Hilbert space as the fundamental arena of physical reality. At the foundational
level, it does not begin with wavefunction ontology, tensor-product composition, or state vectors as

primary objects.

Instead, CUWF describes physical systems in terms of collapse configurations embedded in an
entropic relational substrate. Entanglement arises when multiple configurations are linked by shared

entropic constraints, thereby forming a collapse-link topology.
Within this framework:
» entanglement is not a property of states,
* it is not defined by non-factorizability,
» and it is not encoded fundamentally in amplitudes or probability vectors.
Rather, entanglement is defined as entropic synchronization:
AE(C1 —Cp) —0

This condition expresses structural alignment of collapse pathways under shared constraints. It does
not imply identity of configurations, nor does it require any exchange of information or transmission of

influence.
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The essential characteristics of CUWF entanglement therefore include a relational topology,
synchronization without signaling, and a collapse-based ontology in place of state-based

representation.

Correlations emerge because the systems evolve within the same admissible constraint geometry.

Measurement may reveal this structure, but it does not create it.

6.3 Conceptual Comparison: Hilbert QM versus CUWF

Aspect Hilbert Quantum Mechanics CUWF

Representation State vectors in Hilbert space | Collapse-link topology and

collapse configurations

Mechanism Statistical correlation Entropic synchronization
Ontology State-based Configuration-based /
relational
Time dependence External parameter Emergent sequencing
Signaling status Forbidden by theorem or Structurally impossible
postulate

The comparison should not be misunderstood as a denial of the practical success of Hilbert-space
quantum mechanics. Rather, the CUWF claim is that Hilbert formalism captures outcome relations

successfully while leaving the underlying relational structure implicit.

In Hilbert quantum mechanics, entanglement is primarily a mathematical feature of representation. In
CUWEF, entanglement is treated as a physical feature of structural relation. The former can remain
operationally exact while the latter aims to supply the missing ontological account of why such

correlations exist and why they do not enable signaling.
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6.4 Section Summary

CUWEF does not merely redescribe Hilbert-space entanglement in different language. It proposes a
deeper structural account. By shifting the foundation from abstract state representation to entropic
collapse topology, CUWF seeks to explain why quantum correlations arise, why they do not function as

signals, and why they persist independently of observation.

Section 6 therefore completes the conceptual re-grounding of entanglement within the CUWF
framework and prepares the transition to Section 7, where the behavior of entanglement across

different physical regimes is examined in detail.
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