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Abstract— This article will propose and empirically validate a new hypothesis for the speed of light. The main result of
this proposal is that Galilean/Newtonian relativity is more accurate than special relativity, even for relativistic speeds. The
hypothesis is “Light moves in a free space at a speed ¢, in the inertial reference frame of the smallest celestial particle
containing the light source. Once it is released outside the effect zone of this celestial particle, its speed will be ¢ in the
inertial reference frame of the bigger celestial particle or the celestial particle that will pick up it. Celestial particles act as
carriers for Light.” Another important result for of this proposal is that the absolute/relative speed of light or any other
particle may exceed the value c. Through the article, we will deeply validate this proposal using famous phenomena and
experiments such as Aberration, Doppler Effect, Binary Stars, Headlight Effect, Michelson-Morley Experiment, and Time
Dilation.
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I.  INTRODUCTION

In the 19" century, it was well known and validated that
the light speed isn’t impacted with the source speed.
However this was not enough to explain some phenomena
and experiments such Aberration, Doppler Effect, and
Michelson-Morley Experiment. Thus many ideas were
proposed. One of the main ideas was the length
contraction, proposed by Lorentz. At the beginning of 20"
century, another elegant idea was proposed by Einstein. In
his theory, special relativity, Einstein supposed that the
speed of light in a space is constant for all observers, hence
introducing the idea of time variance, and space-time
invariance. Gradually, special relativity has been accepted
in science community. It provided a very close
approximate values to the real results of the experiments.
That is why it was accepted.

The core idea of special relativity was “introducing the
time as a 4" dimension and assuming the space time
invariance”. Space-time interval has the same value for all
observers. With time, it seemed more elegant and more
logical than Lorentz’s length contraction. The main
concern here is its conflict with the most famous, simple,
and logically acceptable relativity; Galilean/Newtonian
relativity. In non-relativistic speeds, the results and
equations are almost the same. However, in relativistic
speeds, there is a difference. Einstein claimed that special
relativity results and equations were more accurate,
because his theory was the only one able to explain all of
these phenomena and experiments.
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Now, the question is: can we provide another solution that

e Explain all of these phenomena and experiments?

e Doesn’t contradict with Galilean or Newtonian
relativity?

e Provide more accurate results and equations in
comparing with special relativity?

If yes, our physics equations and principles will be more
consistent and rational. Let us try to answer all of these
questions in our proposal.

Before going on, a very important notice is that we don’t
try to refute special relativity. We try to propose another
solution that should be more accurate and shouldn’t
contradict with Galilean/Newtonian relativity. Why not, if
this is possible and can be validated?

In the following sections, we will briefly highlight the
main related works, explain the methodology, discuss the
results and experiments used to validate the hypothesis,
and conclude the main value of the article.

Il. RELATED WORK

There are a lot of related works. However we will highlight

here only three main related works:

1. Length contraction due to motion in in the aether. It
was introduced by Lorentz. It was complex and
obsolete because of no evidence for this idea.

2. Special relativity that was introduced by Einstein in
1905. It was elegant and simple. It succeeded to
explain all phenomena and experiments. But the
results of its relativistic velocity addition equation
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don’t match the results of Galilean relativity in
relativistic speeds.

3. In 1908, Ritz suggested that the speed of light should
be c relative to the source. Then he started to explain
the light phenomena based on this idea. After five
years, this idea was refuted by W. de Sitter who
successfully proved that this hypothesis contradicted
with the results of binary stars spectroscopic.

So, we will focus here on the comparison between our
proposal and special relativity.

1. METHODOLOGY

Here are, we will use the following experiments and
phenomena for validating:

Aberration

Doppler Effect

Michelson-Morley Experiment

Binary-System

Flight Time and Observed Size of Galaxies

Headlight

Fizeau Measurements and Moving Bodies

Time Dilation

Before going into details of these methods, | want to
highlight some points about the proposal.

If the light source and observer are located on the surface
of a planet, such as the Earth, the speed of light in a
vacuum is c in the inertial reference frame (IRF) of the
Earth. So, if any of them is fixed, the relative speed is c. If
for example the observer moves with a speed v relative to
the Earth, the relative speed between the light and the
observer is c-v. Also, it will have a speed of ¢ + u relative
to any observer in our solar system, if the Earth has a speed
u relative to this observer. If the light is released outside
the effect zone of the Earth (let us say, for simplicity,
going outside its atmosphere), the speed of light will be ¢
relative to IRF of our solar system. During the light travel,
if it goes into the effect zone of any other planet in our
solar system, its speed will be c relative to IRF of this
planet.

In this study, we will ignore the acceleration effect of
gravitation on photons towards the center of the celestial
particle. We will focus only on the displacement effect on
the light in the direction of the carrying celestial particle
motion.

Free atomic particles, such as electrons or nuclei, have the
same effect of celestial particles when the light goes into
their effect zone. Now, the question is “what is about
emitted photons?” Photons will be emitted with a speed c
relative to the electron speed and this continues till going
out of its effect zone (may take around 10™° seconds or
less). Then it will move with a speed c relative to the
carrying celestial particle.

Regardless the reason of the effect (gravity ....), as
mentioned, each celestial or atomic particle has its own
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effect zone, in which the light will move with a speed c
relative to it.

When the light is emitted from a small moving body such
as the car lights, we can ignore its effect zone (which
nearly equals to the effect zone of the emitting electrons),
and consider the light speed is c relative to the celestial
particle carrying this body.

Regarding the communications, electromagnetic waves,
photons that are interchanged between neighboring atomic
particles and responsible for the interconnection between
these particles, their speed will be c relative to the emitting
atomic particle as long as they are within its effect zone.
Then their speed between these particles will be ¢ relative
to the carrying celestial particle. When they reach the
neighbor atomic particle, again their speed will be c
relative to this particle. That is the reason behind the time
dilation phenomena. More details are covered in the related
section.

Light passing through a moving medium subjects to
Fizeau/Fresnel equation. By the end of the article, we will
try to correlate between this proposal and Fresnel drag
coefficient and conclude one equation.

IV. DISCUSSING EXPERIMENTS AND RESULTS
A. Aberration

£

Source / Apparent Source

Earth

——
Vv

Figure 1. The apparent position of a star is displaced in the
direction of the Earth motion

Relativistic Aberration at right angle is

sin ¢ =v/c. (D

Let us explain Aberration based on this proposal and try to
find its angle. When the light reaches the Earth effect zone,
it will move with a speed c relative to the Earth. So, both
light and observer will move with distance (v/c) L in the
motion direction. L is the length of the Earth effect zone
(let us say it is equal to the atmosphere length). Then the
light hits the telescope at right angle as shown in figure 2.
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Figure 2. The displacement is L (v/c), where L is the length of
the effect zone

The same will happen if the Earth moves in the opposite

direction.

So, to determine the mean angle of offset from the right

position,
tan ¢ =v/c. 2)

Let us highlight the following points for this equation:

1. It provides almost the same result of the relativistic
aberration. However if you seek more accuracy, you
will find the results of this equation are closer to the
experiments results.

2. It is the same equation of Bradley & Thomas Young,

however with a different explanation.
Now let us fill the telescope with water, as performed
previously by Francois Arago, Airy & others. Based
on Bradley & Young’s assumption, it will be (tan ¢ =
v/(c/nwater). However, the results showed that the angle
wasn’t affected by the medium [1]. Based on my
proposal, it is always (tan ¢ = v/c), because it is due to
the displacement of light when going into the Earth
effect zone, not going into the telescope only. So, it is
independent of the medium into the telescope.

3. For more accuracy, the displacement depends on
travelling time of light through the effect zone (let us
say it is equal to atmosphere length (around 500K))
plus the travelling time through the telescope (its
length ratio to the total length is too small (0.000002)
and can be ignored). So, regardless the medium in the
telescope, tan ¢ always equals to V/C.

4, Part of the effect zone includes air. So, n,; should be
considered in calculation. If this is done, the results
will be closer to the experiments results.

B. Doppler Effect
Relativistic Doppler Effect is

fo= f f(l-/)’)/(1+/)’) Where = vic. 3

Doppler Effect based on this proposal is
A= (c+v)t. 4

Where v is the relative speed of receiver to the source, and
it is in the opposite direction of light propagation. So,
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fi=(c+v)lis=f(1+4), Q)

A= Ad(1+P). (6)
Using readings of Ives—Stilwell experiment done in 1938,
we can find that redshift and blue shift Results of this
formula are closer to the experiment readings than special

relativity’s results.

Table 1. Comparing results of special relativity and my proposal to
the readings of Ives-Stilwell Experiment

y)
Redshift Blue shift Average
E’%’e’ ”Ze”t 4885.18 4836.94 | 4861.06
esults
Rsl;ef,’“,;; 4885.37 4836.76 | 4861.06
eLanvi

“The Right

Speed of Light” 4885.24 4836.82 4861.03

Proposal

Please note that in the redshift calculations of this
experiment, the equation will be

A= Ad(1=PB cos 6), (7)

Where 6 = 7 degrees, it was the angle at which the
backward light was measured [2]

Even the difference between readings and formula results
is expected. The formula calculates the frequency and
wavelength of the exact horizontal light beam. However,
not all the light beams of the measured light spot are
horizontal. Some of them are deviated upper or lower the
horizontal line. The impact of the source speed will be v
cos ¢ for such beams. So, the measured receiver blue shift
frequency will be less than the theoretical result, and the
measured received blue shift wavelength will be higher
than the theoretical result.

|| | 'F_,-f* Measured spot
- ¢ —i

Moving source \/

Fixed receiver

Figure 3. The frequency and wavelength of non-horizontal beams
are impacted with their angle with the velocity direction

C. Michelson-Morley Experiment

Here, we will show how easily and reasonably explain this
experiment.

In this experiment, the Earth is the celestial particle. So,
the speed of light is c relative to it. Also, all mirrors are
fixed (Zero relative speed to the Earth). So, the speed of
light is c relative to the Earth, and relative to all mirrors in
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the forward and backward directions. Consequently, both
longitudinal and transverse time are equal to

TT: T|_ =2L/c. (8)

Mirror

HaIfTransparen/ “

Mirror

Light source

Mirror

."II ©

Detector

Figure 4. Simple diagram for Michelson-Morley Experiment

As shown, no need for the artificial of length contraction or
space-time invariance. Using this proposal, you can
explain it easily using Galilean/Newtonian relativity. Light
speed here is ¢ for all observers, because all observers are
fixed in IRF of the Earth. However we can’t generalize this
rule as Einstein tried. With the same concept, you can
easily explain similar experiments such as Kennedy—
Thorndike experiment. The travel time of the light beam in
any arm will not change if the Earth speed changes.

D. Binary System

Willem de Sitter used this experiment to easily refute
Ritz’s explanation. Actually, he was right. Moreover the
results confirmed his argument [3]. Using this proposal,
each beam light has a speed c relative to star as long as it is
within its effect zone. Once they are released, both beams
have a speed c relative to the bigger IRF (Galaxy). Both of
them will move with a speed c till reaching the receiver.
So, as long as the effect zone length of these stars is too
much less than the distance between the binary system and
the observer, the two beams reach the observer at the same
time. If you know, the nearest binary stars to the Earth is
about 4 light years distance, i.e. the difference time
between the two beams is less than 5 Nano seconds. It is
almost equal to 5 parts of million in comparing with the
maximum difference time due to different positions of the
stars in the orbital.

E. Flight Time & the Observed Size of Galaxies
This is a good challenge to invalidate this proposal. In all
flight time experiments, the moving source and observer
were into the same celestial particle (the Earth). So, the
speed of light in vacuum was always ¢ in IRF of the Earth,
regardless the speed of the source. Let us now imagine
another scenario, where the source of light and the
observer are in two different celestial particles, and the two
particles have a relative speed v. The situation will be
different. For example, if another galaxy approaches Milky
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Way with a speed v, the light, emitted by stars at the front
side of this Galaxy, will leave the Galaxy quickly and will
have a speed c relative to Milky Way. However the light
emitted by stars at the rear side has a speed c relative to
their galaxy during the travelling within it (i.e. it has a
speed c+ v relative to Milky Way). Then it will have a
speed ¢ when leaving its Galaxy. So, for a time, this beam
has a speed higher than the first beam. So, if the distance
of Stars is calculated based on the travel time of light on
old bases (fixed speed c), this star will be closer than it
looks as shown in figure 5. Also, the rear side of this
Galaxy will be narrower than the front side. The vice is
right for a galaxy moves away from our galaxy as shown in
figure 6.

Approaching
Galax

Milky Way

he real position
-~ of the star

The apparent position
of the star

Figure 5. The real and apparent positions of a star at the rear side
of a Galaxy approaching Milky Way

Moving-away

Milky Way Galhg

The apparent

The real position
of the star

Figure 6. The real and apparent positions of a star at the rear side
of a Galaxy moving away from Milky Way

The same scenario can be applied for any planet of our
solar system. Based on old flight time calculations, its
apparent position is nearer than the real position when it
approaches the Earth, and the vice in the opposite
direction.

F. Headlight

As mentioned before, when a celestial particle catches a
light beam, it acts as a carrier. This causes a displacement
for the light beam or even changing in its direction. But
what will happen if the particle emits light? Let us say
about a star moving in X-direction in IRF of our Galaxy. In
this case, the particle will try to add its velocity to the
emission velocity as in figure 7. However the maximum
value is c relative to this particle. So, both X & Y -
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components will be decreased as shown in figure 8 to keep

the emission speed at value c. The remaining energy will
be transferred back to the emitting atoms.

Csin©

Cocos@+V

—
v

Figure 7. When a moving source tries to emit a photon at angle ©
to the direction of motion, it tries to add its velocity to the
emission velocity

“ sin © /y/(cos 8 + V/C)? + SinZ@
b
(Ccos 8+ V) /y/(cos 8 4+ V/C)? + Sin?E
—)

v

Figure 8. Speed of the photon will be forced to be ¢, and only the
angle of light beam will be impacted by the source speed

The new angle of the beam will be

sin ¢ = (sin 9)/\/(0056+v/c)2 + Sin?6. 9)

This is the second part of my hypothesis. It briefly explains
how the light is emitted.

When 6 is 90°,

sing=1/,14+ (v/c)? . (10)

The relativistic beaming, at © equals 90°, is

sinp=1y=4/1—- (v/c)?. (11)

Both angles are inversely proportional to (v/c) %, with a
little bit difference in values. Actually I don’t have enough
data to show which one is more accurate.

Another important difference is that, in the relativistic
beaming, v is the relative speed between the source and the
observer, however in this hypothesis, v is the speed of the
source in relative to IRF of the carrying celestial particle. It
means that this is a property of emitting particle when
moving, regardless the status of the observer. On the other
hand, there is another effect when the observer moves
towards the source. In this case the intensity of the
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intercepted light increases gradually. This effect depends
on the relative speed between the observer and the source.

Some people see it is more convenient if such phenomena
depends on the relative speed, not the independent speed of
the source or observer. But I don’t think so. If you
remember, the aberration phenomenon depends on the
ohserver motion, and the light-time correction depends on
the source motion. So, what is the issue if the headlight
depends on the source motion only?

Note: some researchers use the famous equation of
relativistic aberration for headlight (relativistic beaming),
however this is not right. Equation (11) is the correct one.

G. Fizeau Measurements & Moving Bodies
The light moves with:

1. a speed c in the free space relative to the carrying
celestial particle

2. aspeed c relative to the free atomic particle when goes
into its effect zone

3. a speed c¢/n when moving into a fixed medium. This
speed is relative to the celestial particle carrying this
medium.

You may ask why in case-3, it doesn’t move with a speed ¢
as happening in case-2. This is an important question, and
I’ll answer it in another article. But currently we can
briefly say that case-2 is for one free atomic particle. In
case-3, the situation is different. The light will pass
through the molecular structure of the medium. This will
reduce its global speed to c/n relative to this fixed medium
or to its carrying celestial particle.

When this medium moves with a speed v, the light moves
in the free space between the atomic particles with a speed
c¢/n and with a speed c/n + v when goes into the effect zone
of these atomic particles. All of these speed are relative to
IRF of the carrying celestial particle. The net speed is
between c¢/n and c/n + v. We can’t predict the exact net
speed, it has to be measured. If you go to Fizeau
experiment and Fresnel drag coefficient, you will find the
net speed [4]. Itis
c/n+v (1— 1/n?). (12)

Moving body is the case number 4. Now, can we generate
a new form that represent all of these cases? Equation (12)
shows the speed of light in IRF of the celestial particle

carrying the moving body. So, the speed, in IRF of the
moving body, will be

c/n — vin?, (13)

After adding a new constant P, the general form will be

c/n - (vin?) P. (14)
This is the speed of light relative to the moving body. P
equals zero, when the moving body is a celestial or free

atomic particle. P equals to 1, when the moving body is
any other moving medium.
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H. Time Dilation

Time dilation is due to the delay in communication
between the atomic particles. As per special relativity, time
dilation factor is:

y=1/y1= (v/c)*. (15)

As per this proposal, time dilation factor should be slightly
less than this value.

y<1/{y1— (v/c)?. (16)

Why this difference? In special relativity, the speed of light
or electromagnetic waves between the atomic components
is ¢, independent of the speed of the moving body or its
components. However in this proposal, the speed is c
relative to the atomic particle as long as it is within the
effect zone of this particle. Then it will be c relative to the
carrying celestial particle (i.e. it is independent of the
atomic particle speed). Then when it reaches the neighbor
atomic particle, its speed will be c relative to it. So, the
total time dilation should be slightly less than what is
predicted by special relativity.

If you check the results of muons lifetimes experiments,
you will find that the measured time dilation is less than
the expected value of special relativity [5] [6], as per our
expectation.

Now and before going to the conclusion, what are the

factors that impact special relativity accuracy?

1. When the distance between carrying particles is not
big enough in comparing with the effect zone length of
these particles.

2. When the relative speed of the moving body to the
carrying celestial particle increases. Are you sure?
Yes, if the relativistic speed increases, the accuracy of
special relativity will decrease.

3. When the light motion is longitudinal to the particles
motion, the error increases in comparing with the
transverse motion. In longitudinal motion y should be
less than 1/(1-(v/c)?)

In all of these cases, our proposal, in conjunction with
Galilean relativity, provides more accuracy.

Note 1. Don’t confuse between the communication
between neighboring atomic particles and light passing
through a medium in which atomic particles will obstruct
its motion and reduce it to c/n.

Note 2: the gravitational time dilation is already implied in
the hypothesis definition. Actually, the effect zone of
celestial particle is due to its gravitation. So, the gravitation
will cause a displacement for photons in its motion
direction, and will try to attract these photons to the
particle center, as well.

Note 3: in Michelson-Morley Experiment, no any time

dilation happens, because all of the source, the receiver,
and the light are displaced in the direction of the Earth
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motion, and the source is a small body that almost doesn’t
have an effect zone, as mentioned in page 2.

V. CONCLUSION AND FUTURE SCOPE

Finally, Light and Electromagnetic waves propagate in a
free space at a speed c, in the inertial reference frame of
the celestial particle carrying these waves. Consequently,
the absolute/relative speed of light in a free space or even
any other particles may be higher than c¢. In addition,
Galilean/Newtonian relativity is more accurate than special
relativity. Here are, you will find a brief comparison
between special relativity and this hypothesis.

Table 2. Comparison between Special Relativity and Right Speed
of Light

Special Relativity

Right Speed of Light

The speed of light in a free space
has the same value c in all inertial
frames of reference.

The speed of light in a free space
has the valuec relative to the
smallest celestial particle carrying
this beam.

Time variance, &
Invariance

space-time

Absolute Time. Both of length
contraction, & space-time
Invariance are artificial solutions.

Relativistic velocity addition, or
Lorentz Transformation

Galilean/Newtonian
Transformation

Contrary to what expected,
calculations are acceptable at non-
relativestic ~ speeds, but not
accurate at relativestic speeds.

Easier, rational and more accurate
at all speeds

Speed of the light or any other
body can’t exceed the value c.

The absolute/relative speed of light
or any other particle can exceed the

value c.
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