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Abstract 
 

Over a century ago, Einstein [1] postulated that the speed-of-light in a vacuum, denoted as c, is invariant and serves as a fundamental constant in 
the framework of special relativity. According to established physical laws, no known entity or information surpasses this universal speed limit. 
This research paper aims to investigate, from a novel theoretical perspective, whether the constancy of the speed of light holds universally or if 
variations exist among different photons, potentially implying photon mass or novel quantum effects. We will examine contemporary discussions 
surrounding Lorentz invariance violation, potential dispersion relations in quantum gravity, and the implications of deformed special relativity on 
photon propagation speeds. This research paper hopes to explore from a completely new perspective whether the speed of light is constant or 
whether different photons have different speeds. 
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INTRODUCTION 

 
Physicists have hypothesized the existence of faster-than-light 
particles known as tachyons, which would possess imaginary 
mass and violate causality principles. In contrast, particles with 
subluminal velocities, those traveling slower than the speed of 
light, are referred to as slow-moving particles or massive 
particles. The concept of tachyons arises from certain 
extensions of special relativity and quantum field theory, 
although their existence remains unconfirmed. These particles 
would exhibit superluminal motion, leading to intriguing 
implications for causality and the structure of spacetime. 
 
In contrast, a "slow particle" refer to a substantial quantum of 
energy input to reach velocities approaching the speed of light, 
often requiring relativistic kinetic energy levels that increase 
dramatically as velocity nears this universal constant. 
Conversely, a "tachyon" a hypothetical superluminal 
particlewould require an equally significant expenditure of 
energy to decelerate from superluminal velocities down to 
relativistic speeds close to light speed, owing to its intrinsic 
properties predicted by certain theoretical frameworks in 
quantum field theory and advanced astrophysics. 
 
This research paper introduces and postulate an innovative 
conceptual framework: particulate entities can be classified 
into three distinct categories based on the different prospective 
of spacetime and especially the measurement event. Their 
propagation velocities relative to the universal constant 
denoting the speed-of-light in a vacuum (c) can be different in 
differentspacetime curvature and environmental circumstance.  
 
The first category comprises hypothetical faster-than-light 
particles termed 'sutra-fast-wave-Photon,' characterized by 
superluminal velocities exceeding c. The second category 
includes standard quanta known as 'wave-photons,' which 
propagate precisely at the invariant speed c, mediating 
electromagnetic interactions. The third category pertains to 
'slow-wave-photons,' referring to hypothetical particles or 
inhibition traveling at subluminal velocities less than c. This 
tripartite classification aims to deepen the understanding of  

 
particle kinematics within relativistic and quantum field 
theoretical frameworks, potentially informing models in 
astrophysical phenomena where extreme velocities and particle 
interactions are prevalent. 
 
Fundamentally, the hypothesis proposed in this research paper 
indicates that photons exhibiting relativistic velocities, whether 
approaching the speed of light or significantly slower, share 
certain conceptual similarities with hypothetical faster-than-
light particles such as tachyons. Nonetheless, these photon 
populations also possess distinctive characteristics rooted in 
their respective kinematic and quantum properties, which 
warrant further investigation within the frameworks of 
advanced physics and astrophysics. 
 
DISCUSSION 
 
This research paper posits that the fundamental interpretation 
of "tachyons" differs somewhat from traditional conceptions. 
While the invariant speed of light in vacuum, denoted as c, 
remains a fundamental constant, the notion here suggests that 
entities exceeding this speed could be realized through 
mechanisms that accelerate particles beyond c, thus effectively 
transforming a photon into a superluminal particle. This 
concept diverges from the conventional, intrinsic definition of 
tachyons within string theory and relativistic field theory, 
where such particles are hypothesized to always travel faster 
than light without emission or absorption of energy. 
 
Furthermore, the generally accepted view in quantum 
electrodynamics and photonics is that photons is always 
remain the constant c, our research paper, posit that, photon 
may interact with curvature or wavelengths, often termed as 
slow or fast photons, do not possess different intrinsic 
velocities; rather, their apparent velocity changes due to 
interactions with spacetime curvature properties, such as 
curvature layers index variations, and are better understood as 
different states of photon propagation within dispersive 
curvature. These phenomena may emergent, not ontological, 
attributes of the photon itself. 
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6. The measured state may evolve as a consequence of the 
measurement event itself, such that the physical condition 
under observation exhibits variation depending on the 
measurement framework. Accordingly, the apparent speed 
of light could manifest as higher, lower, or invariant 
relative to the standard value c, contingent upon the 
specific spacetime context, measurement apparatus, or 
phase of observational interaction. 

7. Or the measurement event, may induce the light to become 
different “act,” which is faster than light, normal, or slower 
than light of behaviors. Which we have category comprises 
hypothetical faster-than-light particles termed 'sutra-fast-
wave-Photon,' characterized by superluminal velocities 
exceeding c. The second category includes standard quanta 
known as 'wave-photons,' which propagate precisely at the 
invariant speed c, mediating electromagnetic interactions. 
The third category pertains to 'slow-wave-photons,' 
referring to hypothetical wave-like-particles or inhibition 
traveling at subluminal velocities less than c when 
measuring happen. 

8. The properties of the photon itself may possess 
consciousness, so when being measured, it could exhibit 
different characteristics, such as wave-like or particle-like 
behaviors. That means the properties of a photon may be 
influenced by a form of consciousness, implying that when 
it is measured, light may display different behaviors or 
characteristics, such as wave-like or particle-like 
properties, depending on how it is observed. 
 

Conclusion 
 
We propose that there aresixthpossible interpretation (IV) (V) 
(VI) (VII) (VIII)offers the most innovative plausible 
explanation. In the (IV) interpretation, the speed of light may 
be influenced by the curvature of the universe, as a result of 
curvature-induced distortions in spacetime layers that create 
gravitational lensing effects, distorting the speed of photon. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The (V) (VI) (VII) (VIII), suggesting that during the 
measurement event, a form of “fast light” could have create, 
light traveling faster than the current constant speed c. Such 
phenomena might have originated at the moment of capturing 
event & emerged (sutra-fast-wave-Photon). These 
measurement effects could allow certain light waves to 
propagate at effective speeds exceeding the constant c. 
Furthermore, interaction with black holes might transform 
these light forms, as their passage through regions of extreme 
spacetime twisting could alter their velocity characteristics. 
This potential transformation aligns conceptually with the 
Relativities &Random Walk Hypothesis within the Efficient 
Cosmos framework (Random is not a random phenomenon) 
proposed by Lie, C.P (2025) [3].It is anticipated that this 
research paper will assist the industry in rapidly developing a 
more comprehensive and precise cosmological model, 
facilitating advancements in astrophysics and theoretical 
physics, thereby benefiting both the scientific community and 
humanity at large. 
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