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Section 10. Observational Compatibility and Constraints

This section addresses the most immediate challenge raised by the CUWF reconstruction: if
spacetime is removed from the foundational layer, why do existing observations continue to agree so
well with spacetime-based theories? The CUWF answer is straightforward. Observations do not directly

probe the substrate. They probe the projection.

All measured quantities in ordinary physics—positions, durations, redshifts, trajectories, causal
structure, curvature effects, and field propagation—are recorded within stabilized collapse regimes
where geometry already exists as a highly reliable shadow-language. For that reason, the empirical
success of spacetime-based theories does not force spacetime to be fundamental. It shows only that

the projection layer is extraordinarily stable in the regimes we currently observe.

10.1 Why Removing Spacetime Does Not Contradict Observations

Within CUWF, observables live in the projection layer. Detectors, clocks, telescopes,
interferometers, and all record-producing systems are themselves embedded in the same stabilized
collapse regimes that generate metric and spacetime structure. Every observation is therefore already

a shadow measurement.

There is no direct experimental access to pre-geometric relational collapse states by means of
instruments whose own operation presupposes stable geometric ordering. In this respect, the situation
is analogous to reconstructing a three-dimensional object from its shadow: the shadow may be highly

informative, but it is still not the generating substrate itself.

This is why removing spacetime from the ontological foundation does not immediately alter
empirical results. Existing observations overwhelmingly sample domains in which relational
accessibility kernels are stable, collapse sequencing is slow, and projection mappings are coherent

and approximately invertible. In those regimes, General Relativity remains the correct effective law of
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the shadow variables. CUWF does not replace its successful predictions there. It changes only the

ontological interpretation of what those predictions describe.

10.2 What Would Falsify This Reconstruction

CUWEF is not intended as unfalsifiable metaphysics. It makes structural claims that could, in

principle, be contradicted.

The first falsifying class would be geometry without relational support. If one were to observe a
regime in which stable geometric structure existed with no underlying trace of relational accessibility
ordering—no collapse sequencing, no pathway stability, no accessibility gradients, and no compatible
substrate structure—then the CUWF reconstruction would fail. Geometry without relational collapse is

not permitted by the framewaork.

The second falsifying class would be metric behavior independent of accessibility structure.
CUWEF predicts that geometric behavior must ultimately track relational accessibility. If curvature or
metric variation were observed to evolve in a way completely uncorrelated with accessibility gradients,
compatibility structure, or collapse-organized relational change, then geometry would be acting as a

true primitive object. That would contradict the theory.

A third falsifying pressure would arise if a boundary regime were shown to preserve uniquely well-
defined geometry even when projection-stability conditions are absent. CUWF predicts the opposite:
where projection becomes unstable, geometry should lose uniqueness or explanatory primacy. If such
regimes remained fully geometric in a foundational sense, the central reconstruction of A-13 would be

undermined.

10.3 Relation to Cosmic Breathing

The observational stance of A-13 also fits naturally with the Cosmic Breathing cosmology
developed in Paper A-12. In that broader framework, the universe does not evolve as spacetime itself
in an absolute sense. Rather, the universe evolves through phases in which the conditions for

spacetime projection become stronger or weaker.
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During phases of expansion in the CUWF sense, relational accessibility opens, collapse
pathways diversify, and projection stabilizes across increasingly large domains. Geometry becomes
recordable, persistent, and smooth enough to support the familiar spacetime description. During
contraction toward stillness or other boundary conditions, relational ordering compresses, accessibility

gradients steepen, and geometry progressively loses recordability and uniqueness.

Cosmology is therefore not the evolution of a fundamental spacetime container. It is the evolution
of the conditions under which spacetime becomes a valid or invalid shadow description. The
appearance and disappearance of geometry across cosmic regimes are thus not paradoxes. They are

expected consequences of the breathing behavior of the underlying relational field.

10.4 Core Claim of Section 10

The conclusion of this section may be stated directly. CUWF preserves all currently observed
gravitational and geometric phenomena precisely because those observations occur inside stable
projection regimes. The theory does not deny what is seen. It explains why what is seen is so

consistently geometric.

At the same time, CUWF imposes real constraints on itself. If geometry were ever shown to exist
independently of relational collapse structure, or if metric behavior could be proven fundamental and
accessibility-independent, the reconstruction would fail. Until then, the empirical success of
spacetime-based theories remains fully compatible with the deeper claim of A-13: that spacetime is not

the substrate of reality, but its most stable observable shadow.

]
© 2025 CHAYUT TECHASAMRAN 43



