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Section 5. The Speed of Light as the Maximum Coherent Propagation Limit 
 
5.1 From Constant Speed to Upper Limit 
From the standpoint of CUWF Light Theory, the claim that the speed of light is constant and the claim 
that it is maximal are not two unrelated facts accidentally joined in modern physics. They are two 
expressions of the same structural principle. If light is a coherent propagating disturbance mode within 
the Fundamental Wave Basin (FWB), and if its propagation remains admissible only so long as 
coherence is preserved across the emergent spacetime layer, then the invariant speed associated with 
that mode already carries within it the logic of an upper boundary. The constancy of c is therefore not 
merely an observational regularity, while its maximality is not an added prohibition placed on top of that 
regularity. Both arise from the same wave-entropic architecture. 

This point is conceptually important. In standard interpretation, one often begins by accepting c as 
invariant and then separately noting that it also functions as the limiting speed for physical transmission. 
In the CUWF framework, however, the very reason c is recovered as invariant is that it expresses the 
propagation condition of a mode whose coherence remains structurally admissible only up to a definite 
relational limit. What appears in one context as constancy and in another as maximality is, at a deeper 
level, the same property viewed from two sides: c is the invariant rate characteristic of the most extreme 
propagation that can still retain structural coherence within the emergent geometry. 

Thus, the move from constant speed to upper limit is not an extra theoretical step imposed from outside 
the ontology of light. It follows internally from the same description of light as a coherent disturbance 
mode within the FWB. Once c is understood as the invariant expression of coherence-preserving 
propagation, it becomes natural—not surprising—that it also marks the deepest boundary beyond which 
propagation ceases to remain physically intelligible in that same mode. 
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5.2 Breakdown of Coherence Beyond c 
The reason no coherent light-like transmission can remain meaningful beyond c is that coherence itself 
begins to fail once the propagation demand exceeds the structural capacity of the emergent spacetime 
layer. In CUWF, propagation is not a simple relocation of an already finished object through an empty 
arena. It is a continuing process of relational transmission across entropically organized structure. For 
that reason, the preservation of identity in propagation depends on the maintenance of phase-consistent 
and relationally stable coordination between successive nodes or regions of transmission. 

This condition may be expressed schematically by the coherence function C(v), where v denotes the 
effective propagation rate of the mode under consideration. For structurally admissible transmission, one 
requires 

C(v) > 0 for v ≤ c 

That is, as long as propagation remains at or below the invariant light-boundary, coherence remains non-
vanishing and the mode can still be propagated as an intelligible disturbance across the emergent 
spacetime layer. But once the attempt is made to exceed that boundary, the coherence condition is no 
longer satisfied in the same way. In schematic form, 

C(v) → 0 for v > c 

This expression should not be read as a literal microscopic formula already fully derived, but as a 
structural statement: beyond the light-boundary, the relational organization required to preserve 
transmission in that mode progressively collapses. 

What fails beyond c, therefore, is not merely compliance with an abstract rule. What fails is the very 
coherence condition that allows a propagating disturbance to remain the same physically meaningful 
structure across transmission. Once that coherence is lost, talk of “the same light-like propagation 
continuing faster than light” becomes ontologically unstable. The mode no longer retains the organization 
required for it to count as coherent light-like transmission within the emergent spacetime layer. 
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5.3 Why Superluminal Propagation Fails Structurally 
The structural failure of superluminal propagation can be described more sharply in entropic terms. If a 
propagating disturbance attempts to outrun the coherence conditions built into the emergent relational 
geometry, the system does not merely become “too fast” in a numerical sense. Rather, it enters a regime 
of disruption in which the wave-entropic organization required for stable transmission can no longer be 
sustained. This means that what breaks down is not motion in the abstract, but the ordered continuity 
that gives propagation physical meaning. 

A schematic way to capture this is to say that the entropic disruption associated with attempted 
propagation rises sharply once the light-boundary is crossed: 

S_disruption(v) ↑ sharply for v > c 

Here S_disruption(v) denotes the effective structural penalty or destabilization cost incurred when the 
propagation demand exceeds the coherence-preserving capacity of the emergent spacetime layer. This 
is not simply an energetic penalty in the conventional sense. It is a loss of relational admissibility: phase 
coordination, node-to-node transmissibility, and coherent mode identity are no longer jointly 
maintainable. 

For that reason, superluminal propagation fails structurally before it can become a stable physical 
regime. It is not merely that nature forbids a higher speed by decree. It is that beyond c there is no longer 
a stable ontological basis on which the same propagating mode can be said to persist. The supposed 
superluminal continuation would not be the same coherent transmission carried beyond its former speed; 
it would instead mark the destruction of the very conditions that made coherent propagation possible. 

This is why the CUWF account treats c as a deep structural limit rather than as an externally attached 
constant. Stable propagation exists only if 

Stable propagation exists only if v ≤ c 

and this statement follows directly from the coherence architecture of the FWB as expressed through 
emergent spacetime, not from a separately imposed ban on higher speeds. 
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5.4 c as a Boundary of Causal Integrity 
Once c is understood as the limit of coherence-preserving propagation, its role as a boundary of causal 
integrity becomes clearer. Causality, within the CUWF framework, is not an independently given linear 
mechanism that later acquires a speed limit. It is a relational ordering structure made possible by the 
admissible transmission of coherent disturbance across the emergent spacetime layer. If transmission 
ceases to preserve coherence, then causal legibility also begins to fail, because the continuity required 
to connect source, propagation, and reception can no longer be maintained in a stable structural form. 

In this sense, c is not only a limit on speed. It is a boundary on the preservation of physically meaningful 
relational order. Below or at c, propagation may still carry structurally intelligible influence: a disturbance 
can remain sufficiently coherent for embedded observers to reconstruct direction, interval, and 
transmission history within the emergent causal geometry. Beyond c, this intelligibility breaks down. The 
issue is not merely that “information cannot travel faster than light” in a slogan-like sense, but that the 
deeper structural basis of causal transmission would no longer remain intact. 

The light-boundary therefore marks the point at which propagation remains compatible with causal 
integrity. That is why c plays such a foundational role in the operational reconstruction of metric structure, 
signal propagation, and relativistic causal order. It is the deepest boundary within the emergent 
spacetime layer at which coherent transmission, and therefore causal legibility, remains physically 
sustainable. 

Yet a limit on propagation alone does not fully explain the physical world unless one can also show why 
spacetime-bound objects themselves cannot be driven across that boundary. 

 

 

 

 

 


