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Abstract: Albert Einstein's Special Theory of Relativity revolutionized physics by challenging the concept of an absolute frame of
reference. This paper critically examines the contradictions inherent in its mathematical equations, particularly length contraction,
mass transformation, and time dilation. These inconsistencies raise questions about the validity of the theory and call for a re-evaluation

of its foundational postulates.
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1. Introduction

Lorentz Transformation Equations are based on the two
postulates of Einstein’s Special Theory of Relativity. These
postulates are as below:

o The laws of Physics maintain the same form in all frame
of reference in uniform relative motion i.e. for all the
inertial frame of reference.

« Velocity of Light remains invariant during transformation
from one inertial frame to another and has thus the same
value (i.e. 3x10% m/s) for all observers, irrespective of
their state of motion.

Results flowing from Lorentz Transformation equations are:
« Length Contraction

« Time dilation

o Mass Transformation

« Velocity Addition

o Simultaneity

« Invariance of space-time interval

However, first three results, relevant to contradictions
discussed in this article, have only been deliberated here.

1.1 Lorentz Transformations Equations [l

Following is the Lorentz Transformation Equations, based on
Einstein Special Theory of Relativity.

X'=(x-vt)/N1-v?/c? 12

y'=y [1][21

2= [1[2]

t'=(t-vx/c?) N1-v¥/c2 12

Results derived from the Lorentz Transformation Equation
are discussed one by one, as below.

1.1.1 Length Contraction 4

The length of a Rod (lo), as measured in a stationary frame of
reference S which is at rest w.r.t. observer, is called rest
length of rod. When the length of rod is measured in a
reference frame S’, moving at uniform velocity (v) w.r.t.
frame S, this new length comes out to be (I) which is smaller
than rest length of rod i.e. I<lp. This new reduced length of

rod as observed in moving frame of reference can be related
to lo by the following mathematical formula:

I=1o\1-v%/c2 [
where c is the velocity of light in vacuum.

As the contraction effect follows the reciprocity effect,
therefore it is concluded that the length of rod in a moving
frame of reference S’ (lp) gets contracted when measured by
an observer in a stationary frame of reference S.

1.1.2 Time Dilation &

Relative motion between two frames of references also
affects the time interval between the occurrence of two
events, in any frame of references, as measured from other
frame of reference. It also means that, to an observer, a clock
appears to run slower in motion than when at rest relative to
the observer

OR

time interval between two events occurring at a given point
in a moving frame S’, moving at uniform velocity (v) w.r.t.
stationary frame of reference S as observed by an observer in
a stationary frame is d¢” which is higher or dilated w.r.t. time
interval between these two events as observed in moving
frame of reference itself (dt). This is given by the following
formula:

dt’=dtN1-v?3/c? 2
where c is the velocity of light in vacuum.

It follows from time dilation that passage of time and hence,
all physiological processes that go with it, like pulse or heart
beat or ageing itself, are slowed down in a fast-moving
reference frame. Twin Paradox is one such result which
follows the Time Dilation equation. This states that if one of
the two twins, goes in space at a high speed in a rocket and
second one is left on earth, then clock runs slower for one
who is in rocket and travelling at high speed in space w.r.t.
other one who is on earth. Thus, one who is in space is much
younger than one who was on earth in same time elapsed.
Further, time dilation also shows the reciprocity, similar to
length contraction.
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1.1.3 Mass Transformation 2

As per this, mass of a particle in a moving frame (with
velocity ‘v’ w.r.t. stationary frame) as observed by an
observer in a stationary frame is always greater than its rest
mass. This is given by the following formula:

m=mo/N1-v¥c2 2
where c is the velocity of light in vacuum.

Thus, mass of a particle is stated to be no longer the absolute
invariant quantity but depends on the velocity with which
particle is moving. Increase in mass, as observed in this
formula, is confirmed when e/m ratio (charge to mass ratio
for electron) of fast-moving electrons is found smaller than
slow moving electrons because at fast speed, mass of
electrons becomes increased, as per above equation. This
mass relativity principle also follows the reciprocity, similar
to first two transformations.

1.1.4 Heisenberg Uncertainty Principle Fl

As per Heisenberg's Uncertainty Principle, there is inherent
uncertainty in measuring variables of a particle. This
principle generally applies to pair of position & momentum
and that of energy & time. Measuring position more
precisely results in, more uncertainty in measuring the
momentum and vice versa. As put in mathematical
expression below, there is a lower limit to this uncertainty:

ApAx>h/4n B .

Ap=uncertainty in momentum
Ax=uncertainty in position
h=Planck’s constant

1.1.5 Principle of conservation of momentum

The law of conservation of momentum states that the total
momentum of a system is constant, or conserved, till it not
acted upon by an external force. In other words, we can say
that momentum can't be created or destroyed.

2. Review of Literature

Walter Kaufmann (1901-1903), measured the increase in
mass of a body with velocity which was consistent with the
hypothesis that the mass was generated by its
electromagnetic field when in motion.

Paul Ehrenfest (1909), He brought out a Paradox, known as
Ehrenfest paradox while observing rotation of a "rigid" disc
in the theory of relativity, rotating about its axis of
symmetry. Radius R of the disc, as seen in the laboratory
frame is perpendicular to its rotation and should therefore be
equal to its value Rowhen stationary. However, the
circumference (2nR) should appear Lorentz-contracted to a
smaller value than at rest, by the usual factor V1-v¥/c2. This
creates a contradiction that whether radius of cylinder to be
considered constant (i.e. Ro) or variable due to change of
circumference (i.e. 2mR) because of Lorentz length
contraction.

Paul Langevin[*(1911), showed that twin paradox (which is
based on time dilation) can be completely resolved by
consideration of acceleration in special theory of relativity. If

two twins move away from each other and one of them is
accelerating and coming back to other, then accelerated twin
is younger than other on account of acceleration with which
he is moving.

Max Von Laue (1913), demonstrated that the two frames of
references (one during outbound journey by twin going in
space and another, during inbound journey) alone are enough
to explain the distinction between two twins, without having
to account for acceleration.

Einstein (1908-1915), While postulating the General Theory
of Relativity, Einstein himself concluded that Velocity of
Light is not constant in extended gravitational field but is
constant only area where gravitational influences can be
neglected. This was against his basic postulate in Special
Theory of Relativity.

3. Methodology

This review paper is completely based on analysis of results
flowing from the mathematical equations representing
Length Contraction, Time dilation and Mass
Transformation. The results flowing from these equations are
contradictory to each other; so is the reason of raising
questions on these equations and hence need of revisiting the
postulates of Special Theory of Relativity.

4. Discussion

4.1 The special theory of relativity dictates that the object
that has mass cannot travel at speed of light. However, it
is observed that photons, the particles of light, possess
mass 2x10-%4 kg and despite that they move at speed of
light. Further, Mass of a particle becomes infinite when
it reaches to speed of light, as per the Mass
Transformation equation m=m0/N1-v2/c2 and as the
common sense goes, speed of an object with infinite
mass, cannot be such a high one. Moreover, it is also
contradictory to the fact that light particle photons,
which move at speed of light, don’t have infinite mass
but almost zero or negligible mass.

4.2 The increase in mass of an object while in motion, raises
question where does the additional mass come from.
Additional mass can’t be generated and hence, cannot be
added to the moving object. Still there is increase in
mass of the object. As there is no creation of mass but
still mass is increasing, prima-facie it appears that
increase in mass is not due to actual increase in mass of
moving object which is absolute one, but because of
limitation/constraint in measuring the mass when the
object is moving at such a high speed. These Limitations
likely arises due to uncertainties in measuring position
and momentum (momentum being product of mass &
velocity) as per Heisenberg Uncertainty Principle.
Uncertainty in position may lead to variation in length
(i.e. length contraction) and uncertainty in momentum
may lead to uncertainty in measuring mass (Mass
Transformation).

4.3 As the mass of a moving body increases while in
motion, its velocity should come down because of
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4.5

1)
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conservation of momentum. Further, when velocity
comes down, then its mass should get reduced. Thus, on
one side, increase in velocity gives higher mass as per
mass-transformation equation while increase in mass
causes reduction in velocity, as per principle of
conservation of momentum, unless acted upon by an
external force. If these two contradictory effects of
increase in velocity increasing mass and then increase in
mass causing reduction in velocity, go side by side then
ultimate result is no change in mass of the body. Thus,
we see that Lorentz mass transformation equation gives
result which refutes the principle of conservation of
momentum.

The theory further says that length of a rod resting in a
frame of reference S, will get shortened for an observer
in a moving frame of reference S’. If this is in order,
then its mass should also get reduced in proportion to
decrease in its length. However, converse is found as per
mass-transformation equation i.e. mass of rod moving at
some speed gets increased as per Mass Transformation
equation discussed in 1.1.3 above. Einstein's Special
Theory of Relativity does not address this contradiction.

Twin Paradox is based on ground of Time Dilation as
explained in 1.1.2 above. Further, this slower rate of
change of time due to time dilation, points that rate of
change of time & hence, time interval between two
events occurring at same point varies depending upon
the relative speed of two frame of references. Thus, the
passage of time becomes fast or slow depending upon in
which frame of reference the observer is located. Hence,
it can be safely concluded that time is not absolute
invariant but a varied one in different frame of
references.

Secondly, in twin-paradox, if relativity is applied to twin
on earth B! and observations are made by twin in space,
then twin who is on earth should look younger as he will
be aging slowly as compared to other in space. But
practically, we know that aging is such a process which
can’t be applied vice-versa when seen from two relative
frames of references. This raises question on validity of
time-dilation equation.

Moreover, prima-facie, it appears that slow aging of
twin in space is due to slow physiological changes
occurring in his body and that may be due to change in
gravitational forces in space or due to acceleration, as
was already disputed by Paul Langevin.

Having explained the slow aging, time dilation may be
explained on account of limitation/constraint in
measuring the time interval between two events when
the object is moving at high speed. These Limitations
likely arises because of uncertainty in measurement of
time-energy conjugate as per Heisenberg Uncertainty
Principle.

Result

Changes in mass of a body when in motion are not on
account of actual addition to mass of body but appears

to be so, because of uncertainty in measuring mass at
high speed.

2) Einstein Special Theory of Relativity and Mass
Transformation equation in turn, refutes the Principle of
Conservation of Momentum.

3) Length contraction may be due to Uncertainty in
measuring position.

4) Similarly, time dilation may also be the result of
uncertainty in measuring energy-time conjugate.

5) Twin Paradox is unexplainable when applied to twin on
earth because aging is a physiological process which
can’t be applied vice-versa to two twins, when observed
from each other’s frame of reference.

6. Conclusion

The analysis reveals significant contradictions within
Einstein's Special Theory of Relativity, particularly
concerning mass transformation and time dilation. These
findings suggest a need for experimental validation and
theoretical revision to address these inconsistencies
effectively.

7. Significance

Thus, the study highlights the need for revisiting
foundational theories in physics, encouraging further
experimental validations and theoretical refinements to
resolve inconsistencies in the mathematical equations of the
Einstein’s Special Theory of Relativity.
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