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

  

© 2025 CHAYUT TECHASAMRAN 11 

 

 

Section 2. Foundational Tensions and Paradoxes of Light 

 

2.1 Wave-Particle Duality 

One of the oldest and most persistent tensions in the theory of light is that its behavior appears to demand 
two very different descriptive languages. In propagation, light displays interference, diffraction, and 
phase relations that strongly support a wave description. In detection, however, it appears in discrete 
localized events that invite particle-like language. The standard response is to accept both descriptions 
as context-dependent, yet this does not by itself explain what ontological continuity links the distributed 
wave process to the localized registration event. 

The difficulty is not that the mathematics fails. The difficulty is that the same entity seems to require two 
apparently incompatible images at different stages of physical process. So long as light is treated as 
something that must already be fully wave-like or fully particle-like at every moment, the duality persists 
as a conceptual tension rather than a merely technical issue. 

 

2.2 The Invariant Speed Problem 

A second tension concerns the invariant speed of light. Within classical intuition, one would expect 
propagation speed to depend on the motion of the source or the observer. Yet the modern structure of 
relativity places c in a profoundly different role. It is measured as invariant across inertial frames and 
functions as a defining constant of spacetime organization itself. This is mathematically elegant and 
empirically secure, but it immediately raises a deeper question: why should this mode of propagation 
possess such invariance at all? 

The issue is therefore not whether relativity is correct in its predictions, but whether the invariance of c 
has received an ontological explanation. If c is foundational, one may still ask what deeper structure 
makes such a constant inevitable rather than merely postulated. 



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

  

© 2025 CHAYUT TECHASAMRAN 12 

 

 

2.3 Why Is c Also Maximal? 

The role of c becomes even more conceptually striking when it is understood not only as invariant, but 
also as maximal. In relativity, c is not simply the speed of light; it is the upper bound for spacetime-bound 
propagation and the limiting scale that governs massive motion, causal transmission, and relativistic 
kinematics. Yet this invites a further question. Why should the same constant that characterizes 
electromagnetic propagation also define the ultimate upper limit of physically meaningful motion? 

Standard theory gives a powerful formal answer in terms of relativistic structure, but the deeper 
ontological issue remains open. Is the maximality of c simply a postulate built into the geometry, or does 
it emerge from a deeper principle concerning coherence, propagation, and the organization of relational 
structure? 

 

2.4 Entanglement and the Appearance of Superluminal Correlation 

Quantum entanglement introduces another well-known tension. Correlations between entangled systems 
may appear with no ordinary delay that can be interpreted through familiar local signaling. Although 
standard quantum theory does not permit controllable superluminal communication, the phenomenon 
still exerts conceptual pressure on any account that treats c as the absolute limit of all physically relevant 
connection. 

The resulting tension often arises from the tacit assumption that every form of physical relation must be 
reducible to local propagation through spacetime. If that assumption is incomplete, then the paradox 
may lie less in nature itself than in the ontological categories used to interpret different forms of 
connectedness. 

 

2.5 Time-Symmetric Laws and One-Way Radiation 

A further difficulty concerns the relation between time symmetry in fundamental equations and the one-
way character of observed radiation. The classical equations governing electromagnetic propagation 
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admit both retarded and advanced forms, yet physical observation overwhelmingly privileges radiation 
that appears to move outward in one temporal direction. This asymmetry between formal law and 
observed radiative order has long suggested that something deeper than the bare equations may be 
required to explain why radiative processes are experienced as directed. 

The tension is especially important because it connects light to broader issues of time, causality, and 
irreversibility. If the laws themselves are more symmetric than the radiative order we observe, then the 
meaning of light cannot be exhausted by equation form alone. 

 

2.6 Why These Tensions Motivate a Deeper Ontology of Light 

Taken individually, each of these tensions might be treated as a localized interpretive problem. Taken 
together, they suggest something more general. Light occupies too central a place in physics to remain 
only operationally described while ontologically fragmented across separate explanatory layers. Wave-
particle duality, invariant speed, maximal propagation, entanglement, and radiative directionality all point 
toward a common concern: the need for a deeper account of what light is at the most fundamental 
structural level. 

The purpose of raising these tensions here is not to claim that standard theories are inadequate in 
predictive power. It is to show that the conceptual architecture surrounding light still invites deeper 
unification. If the mathematics succeeds while the ontology remains layered and partially unresolved, 
then the next task is not merely to refine prediction, but to ask whether the underlying picture can be 
made more coherent. 

If these tensions persist not because the mathematics fails, but because the ontology remains 
incomplete, then the next task is to ask what light actually is at the deepest structural level. 

 

 

 

 


