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ABSTRACT

In previous papers,! we have obtained, for a special case, the transformation coefficients connecting
two systems in relative acceleration and have shown that the transformation is the only possible one that
gives electromagnetic fields the observed values and is mtcgrable In the present paper, we will give the
general - co-ordinate transformation connecting two systems in arbltrary motion and its apphcanon to
obtain the general electromagnetic fields: due to a charged particle in arbitrary motion.

We consider a fixed system §’, in instantaneous coincidence with the
system § which is moving with an acceleration I' (but zero velocity) along
x-direction. Let (x,9,2,2) and (#’,57,2",¢) be the co—ordmatcs of a certain point -
P with respect to the S- and §’-system respectively. » and # are defined by

2= + 92 + 2% and 72 = a 9% + 22

The transformation coefficients, which we have obtained, are

s L yp A i
= 207 L 2l 7
0 1 0 0
Te(Di= .. 5 (1)
' 0 0 1 0 :
L el ey Xz _al
c3r‘r S o i c?
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where ¢ is the velocity of light.

By considering I' as a vector in (1), we may obtain a general connection
between the systems S and $” by symmetry consideration, S being moving
with acceleration I' relative to 8.

r I, .
e = e D
& Fzzx e ngy » _ I‘ézz —:‘—F,,
T = - - - (2)
. : o ) it L rads e
c? G2 1 c? c L,
Jip I, I; I,
Csx = csy T Csz 1 czr

We see that (2)’s from a group with determinant equal to unity.

Applying a finite general Lorentz transformation the form usually given

1 2 YOS Us Us Ue =
qF e () o) 3 ) = VI—P? with B = v/c, 3
o=(1—p?) V1
Uy Vs Uy Uy Uy Uy Uy
v? S v? 0ol o2 VAIEIBZ
L(B) = : : 3
@, 0 Dy il s By Vs
e
Dy ] Uy Uy 1
2V/1I—B2 AVI—B Pyv1—PB 1—B2
to (2), we have
dX"=L(B)dX' =L (B) T[T dX=T(B7)dX (4)

a transformation connecting the system S and §”, with coeflicients in terms
of v and 7. Since §” and S’ are in uniform motion, the connection between
I, the acceleration of S observed by 8" and 7, the acceleration of S observed
by §” is well known from the Special Relativity i.e.,
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r=(1—ﬁ2)(\/.1—/32—1)%iv+(1—32)1‘. (5)

Substituting this value of T in the results of (4) we obtain the general trans-
formation connecting the systems 8", now at rest, and §, now moving with
velocity ¥ and acceleration 7, as
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where rr=r + v (v-1) ( . ) P st
22 vI—p? eAIES B2

r+B-r

VI—p’ 8=(ﬁ‘1>;

S =

= vl L i o S CACID S
and A = {T -+ pe (I_Br" } “l_ﬁg ) Ar o e ’

and v. vy, A, B are the components of v, v, A, B=v/c in the
directions of &”, ¥, #”, " respectively, etc.

&

Now, a charge “¢” is considered as kept fixed at the origin O of the
S-system. The electromagnetic fields due to the charge relative to § are pure
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Coulomb’s fields. The problem, to be solved, is to find the fields due to
the same charge as observed in the §”-system. We assume the electromagnetic
field F as a tensor, this property is also obvious for cases of uniform motion
in the theory of Special Relativity, and write it as

0 /81 = /&l = 115,
= Jgl = 0 Bl o =31,
FaB = . (7)
H, —H, 0 —iE.
b B 1y 0

The Field F”, as observed in §”-system is then given by

ox. 0l :
w — T v FaB
F e O F &)

and can now be calculated by using the coefficients given by (6). After a
tedious algebraic) computation, the results are

—> —>
Gl=[32) Oh /> el ChiBar el
7 BIAs B3 CF2(l=EoF Q=R

E"=°¢

n . e(1—=Pp> foxr"] et [vxr"] e Pl .
H = =B T #ri(=BF T @A

s o

— ’” o oA
with  Ob=r'—" 0, =T amdp.—L, O

in perfect agreement with the classical Maxwell’s results.

The author wishes to thank Professor H. P. Soh for his valuable 4
discussions. ; :






