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Abstract
The Special Theory of Relativity ( STR ) provides a formula for the Doppler effect of light that differs
from conventional formulas based on ether theory and emission theory. The relativistic Doppler effect
formula becomes undefined for source-observer relative velocities greater than the speed of light. Since
STR asserts that no ( relative ) velocity can ever reach or exceed the speed of light, this has never been
seen as a problem. However, it will be shown in this paper that relative velocities greater than the speed
of light can be attained even within the framework of STR, i.e. without violating the universal light speed
limit. Imagine a light source and an observer at rest relative to each other and located close to each other.
Light emitted by the source travels to a distant mirror and reflects back to the observer, while the mirror is
moving towards the observer and the source with velocity equal to ( close to ) the speed of light. In this
case the relative velocity between the mirror image of the source and the observer is equal to twice the
speed of light, 2c. Since it is the relative velocity of the mirror image of the source and the observer that
determines the Doppler effect, which is equal to 2c in this case, the relativistic Doppler effect formula
becomes undefined because β = V/c = 2c/c = 2, which is greater than 1, resulting in a square root of
negative number in the relativistic Doppler effect formula. This disproves relativistic Doppler effect, and
hence the Special Theory of Relativity. According to STR the usual analysis is that the mirror image of
the source never attains the speed of light because of the relativistic velocity addition formula. Since STR
has been disproved logically, experimentally and theoretically, this assertion is not valid.

Introduction
The Special Theory of Relativity ( STR ) provides a formula for the Doppler effect of light that
differs from conventional formulas based on ether theory and emission theory. The relativistic
Doppler effect formula becomes undefined for source-observer relative velocities greater than
the speed of light. Since STR asserts that no ( relative ) velocity can ever reach or exceed the
speed of light, this has never been seen as a problem. However, it will be shown in this paper that
relative velocities greater than the speed of light can be theoretically attained and physically
possible even within the framework of STR, i.e. without violating the universal light speed limit.

Relative velocity greater than the speed of light
Although special relativity imposes that no ( relative ) velocity is greater than the speed of light,
it is physically possible (theoretically ) to obtain relative velocities greater than the speed of light
even without violating the universal light speed limit. This can be done by an arrangement
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consisting of light source, observer and a moving mirror. Theoretically, it is possible to get an
‘infinite’ relative velocity between the observer and the mirror image of the source by using
multiple moving and fixed mirrors.
Suppose that a light source S and an observer O are at rest relative to each other and are located
close to each other. Light emitted from the source goes to a distant mirror and is reflected back to
the observer, while the mirror is moving towards the source and the observer with velocity equal
to (close to) the speed of light c.
It is straightforward to show that the relative velocity of the mirror image of the source and the
observer will be equal to 2c.
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Let the total distance between the source and the observer be L, along the light path.
Therefore,
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From which

It can be seen that the relative velocity between the mirror image of the source and the observer
is twice the speed of light, for which the relativistic Doppler effect formula becomes undefined.
The relativistic Doppler effect formula for source and observer approaching each other is [2]:
√
In the above case,

Therefore,
√

√

which is undefined.

Relativistic analysis
The relativistic analysis asserts that the mirror image of the source never attains or surpasses the
speed of light because of the relativistic velocity addition formula.
In the reference frame of an observer ‘A’ co-moving with the mirror, the mirror image of the
source moves towards A with velocity V. To obtain the velocity of the mirror image of the
source in the reference frame of observer O, relativistic velocity addition formula is applied:

where
u is the velocity of the mirror image of the source in the reference frame of observer O
u’ is the velocity of the mirror image of the source in the reference frame of observer A
v is the velocity of the mirror (and co-moving observer A) relative to the observer O.
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We have assumed v = c . The velocity of the mirror image of the source as seen by observer A is
equal to the velocity of the mirror itself.
u' = v
Therefore, the velocity of the mirror image of the source in the reference frame of observer O is :

which is different from the classical value of 2v = 2c
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Since STR has already been disproved logically, experimentally and theoretically [3], this
analysis is not valid.
Therefore, superluminal velocity of the mirror image of the source is physically, theoretically
possible.
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The main argument of this paper is that a new theory governing the Doppler effect of light is
needed because existing theories ( STR, ether theory, emission theory ) cannot handle
superluminal relative velocities, which are theoretically possible. The universal light speed limit
is accepted in this paper as applying only to material objects. Since mirror image of a light
source is not a material object, it can attain superluminal velocities.

Exponential Law of Doppler Effect of Light
The new theory ( formula ) of the Doppler effect of light should satisfy the following criteria.
1. It should be defined for and handle all values of relative velocity, including V > c .
2. It should satisfy the condition

which is a requirement of constancy of the phase velocity of light, irrespective of sourceobserver relative velocity[1].
3. It should explain the Ives-Stilwell experiment.
An alternative theory [1] governing the Doppler effect of light that fulfills the above conditions
has been proposed by this author. It is introduced here briefly.
The mysterious exponential law governing the Doppler effect of light is proposed as:

where V is positive for source and observer approaching each other, and e is Euler’s constant.
It can be shown [1] that the above formulas reduce to conventional formulas for V << c.
The reader is advised to refer to paper [1] for a more detailed description of the new theory.

Conclusion
We have shown in this paper that the relativistic Doppler effect formula becomes invalid for
theoretically possible and valid physical phenomenon of light. It is theoretically possible for the
velocity of the image of a light source to be greater than the speed of light relative to an observer,
in which case the relativistic Doppler effect formula becomes undefined. We have proposed a
more natural alternative theory of the law of Doppler effect of light.

Thanks to God and Saint Virgin Mary the Mother of God
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