CHAPTER 1

INTRCDUCTION

. The Lorentg Transformation is
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wherec v is the coordinate velocity of §! relative to 3, and ¢ is the
constant velocity of light. (Tolman, reference 4) The coérdinate velocity
v is the value of dx{o')/dt, where x{o') is the x—coordinate in S of the
srigin of 57,

The assumptions that are used in the usual derivation of the

Lorentz transformation are as follows:

1. The transformation is linear.
2, The weleocity of light is constant.

3. The transformation is spmmetric.

In the following chapters, instead of assuming that the velogity
cof light is constant we shall aseswne tha%t the form of the transformation
is such that the composition of two transformations producea a new

transformation of the same form, The transformation will be found to



contain an arbitrary constant that nust be determined by a phyaical
experiment. Experiment shows that this constant is the coordinate velocity'

2, The Pransformations lor Velocity and Acceleration,

From the Lorentz transformation above we may derive the following

transformaticn for velocity using coordinate veloeities
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where ul = dxt/dt’, ete., i) ¥ ax/dt, etc., v is the coordinate velobity
of 8" in 5, and ¢ is the velocity of light.
The transformaticne for acesleration. using ccordinate sc¢skerations

are

at = (1 = u /PR30 - FEYR o
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a1 = {T_uxv;;z)""-u-#;ef)a; uzvfczﬁ—ux‘f/cz)_j}(I—vzfcz}ax ,

"where al = dzx‘fdt‘z,etc., a, = dzxfdt?',etc.

These formulas are very complicated aﬁd inconvenient, It would be
better to de ealculations involving velocities and accelerations by a
Simpier method, In the Iollowing ghapters we shall express the Lorentz
tranaflorsation, and the resulting tranafo;mﬂtinns-for velocity and

aeceéleration in terms of the proper velocities and proper accelerations

defined below,

3. The Definition of Proper Velocity

Tﬁe components of the proper velocity of a body relative to S are
defined to be u = dx/dr, n = dy/dr, and u, =:dz/dr, where r is the
invariant timc measured by a clock carried with the bedy.

The three components of the coordinate velocity are delfined to be
v, = dx/dt., vy = dy/dt, and A dz/dt, whers t is the time measured by
a system of clocks lixed in 5.

The relationship between the coordinake velocity and the proper

velocity is as lollowa :
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where ¥ is the coordinate velocity of the body in 5,



&

The proper acceleration of the body relative to S is delfined thus

-

a = r;lux/d:,

a_ = ~r:iu}_/dl:"_\; ~ {5)

a = dng dr. p
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