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Abstract 
 

This paper reexamines the speed of light through moving media, inspired by user-provided diagrams depicting light propagation altered by 

matter in motion. Departing from vacuum invariance, we derive a framework where effective light speed 𝑣 ൌ
௖

௡
൅ 𝑢ሺ1 െ

ଵ

௡మ
ሻ emerges, matching 

Fizeau's 1851 observations without full aether drag. Implications challenge simplistic Galilean addition, suggesting partial entrainment in dense 
frames, with applications to modern interferometry and propulsion concepts. 
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INTRODUCTION  

 
The speed of light remains invariant in vacuum across inertial 
frames, but our research study proposes an innovative 
extension where light passing through medium matter exhibits 
an effective speed modified by the medium's, as hinted by 
experiments corresponding to Fizeau's.  
 

This research paper formalizes model 𝑉 ൌ
௖

௡
ሺ1 െ

ଵ

௡
ሻ , which 

aim to bridging classical drag intuition with relativistic 
principles. The constancy of the speed of light, c, equals 
299792458 m/s in vacuum, under pinning relativity. Our 
research explore light traversing a “medium” or “matter 
conduit,” proposing 𝑉 ൌ 𝑐/𝑛ሺ1 െ 𝑅ሻ ([R] Refer to Reflective 
Index Ratio by the medium) for stationary cases and 
modifications 𝑐𝑇 ൅ 𝑉 ൌspeed with light travel through 
medium, which alongside with spacetime. 
 

As our thought experiment notes: light traveling through a 
medium may appear to move "faster than thought" at the 
particular moment, but is measured slower than expected, 
consistent with partial dragging. We develop this into a unified 
interpretation model framework. 
 
LITERATURE REVIEW 
 
Early measurements by Fizeau (1851) quantified light speed in 
flowing water, revealing speeds 𝑣 ൎ 𝑐/𝑛 ൅ 𝑢ሺ1 െ 1/𝑛ଶሻ, 
where 𝑛 is refractive index, contradicting full Galilean 
addition 𝑐/𝑛 ൅ 𝑢. Fresnel's partial aether drag hypothesis 
predicted this drag coefficient 1 െ 1/𝑛ଶ, later derived 
relativistically via velocity addition.Michelson-Morley (1887) 
affirmed vacuum invariance, nullifying full aether drag, while 
Fizeau confirmed medium-motion effects. Modern views 
embed this in relativistic optics: phase velocity in moving 
dielectrics follows Lorentz transformations. 𝑉ு ൌ 𝑉/ሺ1 െ
𝑅ሻ echoes aberration or frame-dragging.Gaps persist in 
intuitive models for non-vacuum propagation, where analogy 
visualizes conduit-potential paths. 
 
Model Framework 
 
The figure diagram [1][2][3][4]} posits stationary medium 
speed 𝑣 ൌ 𝑐ሺ1 െ 1/𝑛ሻ, but standardly 𝑣 ൌ 𝑐/𝑛; we interpret 
as approximate for 𝑛 medium drag. 

 
For moving matter at 𝑢 ≪ 𝑐, effective speed becomes 𝑣ା ൌ
௖

௡
൅ 𝑢ሺ1 െ

ଵ

௡మ
ሻ co-propagating, 𝑣ି ൌ

௖

௡
െ 𝑢ሺ1 െ

ଵ

௡మ
ሻ counter. 

 

𝑣േ ൌ
𝑐
𝑛
േ 𝑢ሺ1 െ

1
𝑛ଶ
ሻ 

 
This matches Fizeau's fringe shifts, which can be derived from 
relativistic velocity composition, where light's frame speed c 
over n adds to the medium's speed u. We set up a second 
assumption: c cap T plus cap V, which suggests round-trip 
time dilation in moving frames, with cap V plus 1 as the 
boosted variant. The diagram plots v equals c over n paths. For 
water, with n almost equal to 1.33, the drag factor 1 minus 1 
over n squared is almost equal to 0.44, so light drags 44% of 
water speed, aligning with "equal yield" intuition. 
 
DISCUSSION 
 
This model resolves the paradox which has been posed by 
Albert Einstein, the spooky action at a distance: light "speed" 
through medium exceeds vacuum expectation but lags in full 
addition“ phase,” as denser medium entrain propagation 
partially. Relativistically, invariance holds locally in medium's 
rest frame, but lab-frame effective speed varies. 
 
Potential Capacity: Assumes 𝑢 ≪ 𝑐, incoherent for 
phase/group velocities; quantum effects ignored. Our 
framework innovates by visualizing it as a "conduit with 
medium," akin to fiber optics in motion. 
 
This illustrates refraction in glass, bending due to 𝑣 ൏ 𝑐. 
 
Example Compare speed of light in vacuum vs media like 
water: 
 
Light travels fastest in a vacuum at exactly c, which equals 3 
times 10 to the eighth meters per second, but slows across in 
medium(contact) due to a refractive index n greater than 1, 
where speed v equals c divided by n. In water (n almost equal 
to 1.33), its speed is about 75% of that in vacuum; air is nearly 
identical to vacuum [1][2][3][4]. 
 
A transparent, amorphous solid with relatively high optical 
density. As its refractive index increases, the glass becomes 
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image might occur before the speed of light is reached, 
supported by the mathematics of Snell’s rule. Our MTR theory 
offers a new direction for scientific exploration. This partial 
light-medium interpretation enhances our understanding of 
spacetime information geometry and encourages further tests 
of light in non-vacuum conditions. Future research could 
measure the process speed of light in various mediums. This 
suggests our interpretation proves that, during some moments 
in medium traversal, the light must accelerate even though the 
travel distance between points A and B remains constant.  
 
Imagine an observer acting as a fisherman attempting to locate 
a fish beneath the water surface. Due to refraction at the air-
water interface, governed by Snell’s law, the light rays 
originating from the fish bend as they transition between 
medium with different refractive indices. As a result, the 
apparent position of the fish is displaced from its true position, 
typically anteriorto the surface and shifted relative to the 
observer’s line of sight. 
 
In this sense, the observer is not perceiving the “fish” at its true 
spatial position but instead sees an optically transformed, 
projected image of its future trajectoryappearing ahead.The 
perceived “path” of the fish is therefore a projection shaped by 
the propagation of light through medium with differing optical 
densities. One might metaphorically interpret this as observing 
a “fish” temporally shifted or “projected” future trajectory, 
where the visual information corresponds to light (may be 
speedier than light) that has already traversed a nontrivial path 
through space. 
 
From a physical standpoint, when light crosses the boundary 
between air and water, its phase velocity changes according to 
the refractive index 𝑛, where 𝑣 ൌ

௖

௡
 . Although the speed of 

light in a medium is reduced compared to its value in vacuum 
𝑐, this does not imply that light decelerates in the quantum 
sense when it needs to consistently sustain the constant speed 
(c), so in other words it must have an acceleration, at a specific 
moment time. This mean, the change in speed reflects a 
different effective propagation velocity due to interactions with 
the medium at the microscopic level. 
 
Crucially, the fundamental postulate of relativity, that the 
speed of light in vacuum remains constant remains intact. In 
other words, the total travel time of light from point A to point 
B depends on the optical path length, if it wants to keep in path 
in the same constant speed than it must have some moment the 
speed of light has an instantaneous acceleration. Thus, we can 
interpret the phenomenon as a momentary acceleration of light, 
and more accurately we can describe it as a moment change in 
propagation conditions governed by electromagnetic 
interactions within the medium reflection (MTR). 
 
So, when attempting to capture a fish, one must direct their 
gaze below the apparent visual position, accounting for 
refractive displacement. This conceptual framework illustrates 
the essence of the (MTR) theory; moreover, it reinterprets the 
propagation of light as a physical event governed by wave-
particle duality. The (MTR) model demonstrates internal 
consistency with principles of quantum mechanics, 
constructive interference phenomena, and Snell’s law of 
refraction. Furthermore, this interpretation may offer 
theoretical insights relevant to quantum teleportation and 
support advancements in technological and industrial 
applications. 

In-Conclusion 
 
Our MTR interpretation offers a new perspective: the 
invariance of light speed varies within different medium, but 
still aligns with relativity. This research shows that light speed 
can depend on the medium. For example, light reflection and 
mirages involve angular deviations, revealing how light 
information is processed. Studies [1][2][3][4][5][6][7] show 
reflection speed slower than c, but our (MTR) interpretation 
suggesting that, under certain conditions, light information can 
transmit faster via by reflection, as per Snell’s rule. This 
implies information might travel faster than the event itself, 
termed the medium translate reflection (MTR). Even if light 
slows in a medium, the information could transmit faster 
through reflection. Future image might occur before reaching 
the speed of light (faster than the speed of light), supported by 
Snell's law calculations. Our MTR theory suggestion opens 
new scientific avenues, enhances understanding of spacetime 
information, and encourages experiments on light outside a 
vacuum. Our interpretation suggests light accelerates during 
medium traversal, in (MTR) moment. We hope our research 
contributes meaningfully to the world and the mankind. 
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