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Abstract

With this article we arrive at a strange conclusion that the equations expressing the energy momentum
transformations are not independent. This boils down to the fact that the equations portraying the
Lorentz transformations are also not independent. Strange it may seem, this is true.

Introduction

We derive systematically at a strange fact that the equations expressing the relativistic energy
momentum transformations are not independent. This boils down to the fact that that the equations
portraying the Lorentz transformations are also not independent.

Calculations

We start with the transformation of the energy momentum four vector.?! |n the following calculations
the reference frames translating in the x-x’ direction. The particle being investigated is moving in
arbitrary direction

i =v(px—2E) (LD
E'=y(E —vpy) (1.2)
py =py (1.3)
Pz = pz (1.4)
[Details of formulas (1.1)..(1.4) available with Appendix]
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Dividing (3.1) by (3.2) we obtain the standard velocity transformation formula®™ for the x-x’ direction

These equation hang together
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Equation (4) can be deduced independently from each (3.1) and (3.2). We can move in the reverse
direction tooljust by retracing the steps]. Therefore (3.1) and (3.2) are equivalent.This fact has been
proved in the following:

We have from (3.1)

Yo' Vx = V¥p(Vy — V)

, )4
Uy = V_tj(vx - U)
Yp

We have proved

irrespective of velocity components in the y and the z directions so long as the reference frames
translate in the x-x" direction.

Therefore
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We may reverse our steps to the initial formula

Vy — VU
[o've = v1p (o — )] & |0 = | = | | D)

Recalling (3.2)
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We can move in the reverse direction also to reach the starting formula.

Therefore

[ = v (1-22) o o2 = 2= )
(1-22)

Thus from (7) and (9) we conclude

[vo'vx = vy (v —v)] & [n’, =V ( 1- %)] (10.1)

Therefore
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Therefore the Lorentz transformations are also not independent. Starting from the Lorentz
transformations we may arrive at the energy momentum transformation laws;we can also move in the
reverse direction[see Appendix].

Alternatively without assuming /considering equation(4) we may consider equations (3.1) and (3.2):
they have to be identical. Else we have specific values for each v, andv,’.

[If equations (3.1) and (3.2) were independent then it would not be possibly for v, and

vy to take on an infinitely many number of values as understood from the physical context.
Therefore they should not be independent. If they are identical then it would be possible for each v,
andv,’to take on infinitely possible values as demanded by physical requirements.]

The following two criteria cannot go together

1. The velocity component v, (and vy, for that matter)has an infinitude of values.
2. Equations (3.1) and (3.2) are independent.

Point (1) is valid from the physical[observation ] point of view. That negates point two. We had seen
earlier by brute force calculations that equations (3.1) and (3.2) are identical

Conclusions

As asserted at the outset the equations expressing the relativistic energy momentum transformations
and consequently the Lorentz transformations are not independent

Appendix

1. From the Lorentz Transformations[taking differentials on each side for a given relative velocity
of translation | the x-x" diction],we obtain

dx' = y(dx — vdt) (11.1)
dt' =y (dt - Cizdx) (11.2)
dy' =dy (11.3)
dz' =dz(11.4)

or,
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drt:time interval measured in the particle’s rest frame. It is independent of the choice of reference

frame.
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[dt and dt’are the time intervals in the unprimed and the primed frames respectively.One should also
take not of the fact that for any given world line there is a one to one correspondence between the

. . . . . . . . d
points of the world line and the points on the time axis that lets us consider relationships like d—:

dx dt cdx' _ dx'derdy' _ dy' dt
dtdt’ ™’ dr  dtr dt dr  dtr dt
consideration.

]With our calculations we do have a single worldline n
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Noting
Px = MVx = MoYp'Vy; Py = MUy = Mo¥p'Vy; Py = My = MoV B = mo 1/ c?
Dx = MUy = MoYpVy; Dy = MVy = MyYpVy; Pz = MV, = MYV E =my chz
we arrive at (1.1) thorough (1.4)
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