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Section 9. Resolving the Foundational Paradoxes of Light in the CUWF 
Framework 

 
9.1 Resolving the Wave–Particle Tension 
The wave–particle tension arises when one assumes that light must possess the same ontological form 
at every stage of its physical manifestation. In that picture, if light interferes as a wave during 
propagation, it should remain wave-like at detection; if it arrives in localized events at detection, it 
should therefore have been a particle all along. The paradox is created by forcing one descriptive 
regime to govern every level of the process at once. 

Within CUWF Light Theory, this tension is resolved by separating propagation ontology from detection 
ontology. What propagates is a coherent disturbance mode within the Fundamental Wave Basin 
(FWB), structured through the emergent wave-entropic geometry of the spacetime layer. What is 
detected, however, is not the entire distributed propagation mode in its extended form, but a localized 
registration event produced when that mode couples to a measurement context. The wave-like and 
particle-like descriptions therefore do not compete as rival substances. They refer to different stages of 
one deeper process. 

This point can be expressed by recalling that light belongs to the disturbance sector of the total 
universe state, 

U(x, τ) = U₀ + δU(x, τ), 

and more specifically to a special coherent subclass of that disturbance. During propagation, the 
relevant ontology is therefore distributed, relational, and mode-based. During detection, the relevant 
ontology is localized, event-based, and interaction-dependent. The paradox dissolves once one no 
longer demands that the ontology of propagation and the ontology of registration be identical in form. 

CUWF thus does not merely restate the coexistence of wave-like and particle-like behavior. It explains 
why the tension arises in the first place: the paradox is generated by a category mistake in which a 
localized outcome is projected backward as the sole ontological form of the entire process. Once the 
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levels are separated correctly, wave-like propagation and particle-like detection become 
complementary manifestations rather than contradictory essences. 

 
9.2 Reinterpreting the Invariant Speed Problem 
The invariant speed problem appears paradoxical because classical intuition expects measured 
speed to depend on the motion of source and observer. If light were merely another transmitted object 
moving through a pre-given background, its speed should combine with the motion of emitters and 
receivers in an ordinary additive manner. Yet relativity shows that all admissible observers recover the 
same value of c. The difficulty, then, is not the mathematics but the ontology: why should one particular 
propagation mode behave in this exceptional way? 

CUWF resolves this tension by reframing c as an emergent structural invariant rather than as a 
conventional speed assigned to an object. The constancy of c arises because light-like propagation is 
not external to the emergent spacetime layer. It is one of the processes through which that layer 
becomes operationally legible. Embedded observers recover the same c because both their 
measurement procedures and the light-mode itself are constrained by the same coherence 
architecture of the FWB. The invariant is therefore inherited from shared structural admissibility, not 
imposed by observational convention. 

This may be summarized by the relation 

c = sup {v : propagation remains coherence-preserving within the emergent spacetime layer}. 

Once c is understood in this way, the invariant speed problem is no longer mysterious. The question is 
no longer why observers happen to measure the same speed for an otherwise ordinary moving thing. 
The answer is that light is not an ordinary moving thing in the classical sense. It is the limiting coherent 
propagating mode of the emergent relational geometry itself. Its invariance is therefore a structural 
consequence of what that geometry is, rather than an unexplained empirical oddity. 
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9.3 Why c Is Both Constant and Maximal Without Ad Hoc Postulates 
A second classical tension concerns the relation between constancy and maximality. Even if one 
accepts that c is invariant, why should the same constant also function as the upper boundary of 
physically meaningful transmission? In many presentations, these two roles can appear merely 
juxtaposed: first, the speed of light is postulated as constant; then, as an additional fact, it is treated as 
unsurpassable. The result is explanatory thinness. The two features are formally linked, but not always 
ontologically unified. 

CUWF removes this tension by showing that constancy and maximality are two aspects of the same 
deeper structural condition. If c is the invariant rate at which coherent propagation remains admissible 
within the emergent spacetime layer, then the maximal role of c is simply the limit form of that same 
condition. The speed of light is constant because all admissible observers recover the same 
coherence-preserving propagation invariant. It is maximal because beyond that invariant, the 
coherence required for stable transmission ceases to remain structurally sustainable. 

This is precisely why the schematic conditions introduced earlier must be read together: 

C(v) > 0 for v ≤ c, 
C(v) → 0 for v > c. 

These statements show that the light-boundary is not an arbitrary ceiling placed above an otherwise 
ordinary motion. It is the boundary at which coherent propagation itself remains possible. The same 
structural principle therefore explains both why c is always recovered and why it cannot be exceeded 
by physically intelligible transmission. The paradox vanishes once c is no longer treated as a bare 
numerical constant and is instead understood as the coherence boundary of the spacetime layer. 

 

9.4 Entanglement Without Superluminal Contradiction 
Entanglement is often taken to reintroduce paradox at the very point where the light-speed limit seems 
most secure. If two distant systems display correlated outcomes in a way that appears instantaneous, 
does this not imply some form of faster-than-light influence? The paradox, however, depends on 
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treating correlation as though it were equivalent to transmission. It assumes that if something nonlocal 
occurs, a superluminal signal must have propagated between the correlated systems. 

CUWF resolves this by separating propagation from global wave correlation. Entangled systems are 
not adequately described as two wholly independent local units that later exchange hidden messages. 
Rather, their joint state expresses a deeper non-separable organization within the wave-entropic whole: 

Ψ_AB ≠ Ψ_A ⊗ Ψ_B. 

This means that the correlation does not arise because something is dispatched from one site to 
another beyond c. Instead, the correlated outcomes reflect the fact that both local manifestations 
remain partially constrained by a shared underlying wave structure. In the language introduced earlier, 
their effective connectivity satisfies 

Ξ_eff(A,B) > 0, 

without thereby implying that a controllable signal channel has propagated superluminally through 
emergent spacetime. 

That is why one must also retain the condition 

I_controlled(A→B) = 0 for superluminal signaling attempts. 

The relation remains real, but it is not the right kind of physical process to count as faster-than-light 
transport. The apparent contradiction disappears once entanglement is assigned to the ontology of 
shared wave structure rather than to the ontology of local propagation. Correlation is real; superluminal 
transmission is not thereby established. 

 

9.5 Time-Symmetric Equations and the Emergence of One-Way Radiation 
A further tension concerns the relation between time-symmetric formal laws and the one-way character 
of observed radiation. Electromagnetic equations, in their formal structure, admit both retarded and 
advanced solutions. Yet in ordinary physical observation, radiation overwhelmingly appears in one 
temporal direction: signals are emitted, propagate outward, and are later received. Why should a 
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theory with time-symmetric mathematical possibilities generate a world in which radiation is effectively 
one-way? 

CUWF does not treat this as a contradiction between mathematics and reality. Rather, it interprets the 
tension as another case in which one must distinguish formal possibility from structurally stable 
manifestation. The deeper wave-entropic organization of the FWB may admit a wider solution space 
than what becomes persistently realizable in the emergent spacetime layer. What observers 
reconstruct as one-way radiation is not simply a brute violation of time symmetry, but the stable 
macroscopic expression of admissible propagation under entropic ordering conditions. 

In this sense, the arrow that appears in observed radiation emerges not because the underlying laws 
are crudely asymmetric at every level, but because the realized organization of coherent propagation 
is entropically selected and stabilized in one direction of admissible reconstruction. The paradox 
therefore weakens once one stops asking why every formal solution is not equally realized. Formal 
symmetry does not require equal ontological realization of all mathematically admissible patterns. The 
emergent spacetime layer inherits only those propagation structures that remain coherence-
preserving, entropically sustainable, and operationally legible to embedded observers. 

The one-way character of radiation is thus not a refutation of formal symmetry, nor proof that the 
equations are incomplete in a simple sense. It indicates that emergent manifestation is filtered through 
deeper structural admissibility conditions. Once this distinction is recognized, the tension between 
formal time symmetry and observed radiative directionality becomes far less paradoxical. 

 

9.6 Why the Paradoxes of Light Arise from Ontological Level Confusion 
The previous subsections suggest a common diagnosis. The foundational paradoxes of light do not 
arise primarily because nature is self-contradictory, nor because the mathematics of modern physics is 
necessarily defective. They arise because descriptions that belong to different ontological levels are 
repeatedly collapsed into one another. A distributed propagation mode is treated as though it must 
already be a localized detector event. A coherence-preserving structural invariant is treated as though 
it were merely the speed of an ordinary moving object. A non-separable wave relation is mistaken for a 



                 Paper A-11: The Nature of Light in the CUWF Framework                   www.cuwfcosmos.com 
 

  

© 2025 CHAYUT TECHASAMRAN 46 

 

propagating signal. A formally symmetric solution space is confused with the domain of stable 
emergent realization. 

CUWF Light Theory does not eliminate the richness of these phenomena by flattening them into one 
simple picture. Instead, it restores order by assigning each description to the level at which it properly 
applies. Propagation, detection, correlation, metric reconstruction, and radiative directionality are all 
real, but they are not identical layers of physical description. Once this stratification is respected, the 
paradoxes cease to appear as brute contradictions and instead reveal themselves as artifacts of 
incomplete ontological layering. 

This is the deeper significance of the present resolution chapter. The goal has not been to announce 
that the difficulties surrounding light were illusions. They were genuine tensions because the standard 
descriptive layers, though operationally powerful, do not automatically explain their own ontological 
relation to one another. CUWF addresses that gap by grounding them in a single wave-entropic 
framework centered on the FWB, emergent spacetime, and coherence-preserving propagation. Under 
that framework, the paradoxes of light no longer appear as mutually incompatible truths. They appear 
as partial truths extracted from different layers of one deeper structure. 

With the principal paradoxes of light no longer appearing as contradictions but as artifacts of 
incomplete ontological layering, the broader implications of the CUWF account can now be stated 
more clearly. 
 

 

 

 

 

 

 


