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where a is an arbitrary constant and x(p) an arbitrary differentiable
fu{m&ion of p. 1t is found to be a transform of Schwarzschild’s external
solution :

det = (1 = 2:’3‘) e — (1 = 27’”)'1 ar —

12 (d0? + sin®0de®). . . . . (7)
If we put @ = 2m and x(p) = 1, (6) reduces to

3 VB2
dor = d=* — [1 4 3 G 1" de -
Ima4ls .
p? [1 ig‘?j’:"] (@0 + sin®0de?), . . (8)

which is connected with (7) through the transformation,

rm o[t 4 ST,

g il
t=1— T ;};2‘\/%(9”3 i%\/%‘r s 4

pee o AL 2 -

(p”’ + ‘3:' \/2m'r)l * = A5
3 - 1/3 P

(p"/2 ;|:__3 “/2m'r) + V2m
7, being an arbitrary constant. The Jacobian of the transformation is
Dird) (E)"’ R

3{p,7) 7.

Comparing (7) with (8), we find that the former gives flat space
when m = 0 or as r — oo, while the latter does so whenm =0or 7 =0
oras p— o. The form (8) requires m to be positive. For (7) one has to
assume that » is positive. The condition (3) is fulfilled for (7) only as
r — o, while it is true everywhere for (8)®

2m log - (9

A detafled investigation of the new Jine-¢lements (8) will be published

elsewhere.
V. V. NARLIEAR.
K. R, KARMAREAR.
Department of Mathematics,
Benares Hindu University.
Dec. 29.
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A Simple Proof of the Lorentz Transformation

IT appears that the following proof of the Lorentz transformation,
which occurred to me when preparing a lecture on relativity, is not
generally known among students of relativity, though I would be

rised if it has not been discovered before. . p

et £ (z.9,2,8) and Z’ (¢',5,7' ") be two systems of reference in uni-
form motion with respect to one another. Let the z- and «/-axis be
in the direction of motion. Let v be the velocity of £* measured in X,
Its value depends on the seales adopted in X for the measurement of
length and time and also on the deflnition of synchronism used in
X for events in =, We assume that the scales and the definition of
gsynchronism used in £’ are such that the velocity of £ measured in
Z’ has the value —v. y

It then follows that the transformation formule are:

¥ o= v, o= =z

a = fu{w)x -+ fol)? .. (1)

' = fulv)xz + fal)i R ¢ 1)
and that the transformation matrix

o 1(®)  Jiz(v)

Fo) = (P0) f
fulfils the postulate

Fl—v) = Poy. . . . . . (Pl

et now 2 (2",y",2",t") be a third system of reference with its
z”-axis parallel to the #’-axis and moving along the latter with the
uniform velocity ' as measured in X', The matrix of the transforma-
tion ¥ — Z” is then the product matrix F(z")F(v). If, en the other
hand, we introduce the intermediate System Z” so that its velocity
in Zig v and hence the velocity of £7 in 2’ is v, the same transforma-
tion is given by F(v)F(v’). Hence
FyFw') = F@)Fw). . . . (P2)
The two postulates (P1) and (P2) together with the definition of the
group parameter 2 auflice to evaluate the four functions fa(2).

By writing down the four equations (P1) and hence forming the
determinant D(—v) = det[F(—v) ]it isseenthat D(—v) = DY D@) =

1. Hence
Dw) = det[Fl)] = 1. . . (I)
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The four equations (1) then reduce to

Sul—2) = fa@) (2:11)  fu(—v) = —fu(») (2-12)
Sul—=v) = —fy(v) (2-21) Jea(—w) = fii(v) (2-22)

of which the first and the last are identical. To these equations (P2)
adds one, and only one, new functional equation :

fu("’)/fn(”} b fu(”’)/le('v’) = invariant = C2. (3)

The results so far ebtained may be summarized as follows :

= (Tu®)  flav) —
Fo) = (2 oion T o) ful =) = —fulo). (D

We now make use of the deflnition of v as the velocity of = in £,
that is, v = ;jt, where # and ¢ are corresponding co-ordinates in £
of the point 2° = 0. Hence from (1a) :

v = —flz('v)/fu(”)- . . . . (4)

Since f12(¢) is an uneven function of v, it follows that f,,() iz an even

function :
Jul—o) = ful»). . . . . . (B

Hence the matrix F(») reduces to

Fo) = fu) - (_gon 1) - @D
From {I} we obtain
July) = [I—®jCite ., . (IIa)

From the last formula, or more convincingly from the theorem of
m{npgsmon of velocities, it is seen that the invariant € is the limiting
velocity.

Since the postulates (P1) and (P2) can always be satisfled by a
suitable choice of the definitions involved, it appears vhat the Lorentz
transformation has a more general significance than seems to be
widely believed. Indeed, the only question left for the experimenter
to decide is what signals have the limiting velocity €, and what is
its value in & given system of units. In particular, the Galilean trans.
formation does not logically contradict the Lorentz transformation
but is its degenerated form for C = «. In order to establish the
Special Theory of Relativity, no other empirieal fact need be used
than that for any given system of reference the velocity of light
is the limiting velocity,

M. D. H. STRAUSS.

Woolwich Polytechnie,
London, 8.E.18, Jan. 3.

A Generalization of Special Relativity Theory

IN an attempt to treat gravitational and electromagnetic phenomena
simultaneously within the framework of the special theory of rela-
tivity, it has been suggested® that the Maxwell-Lorentz equations may
be generalized to five dimensions and derivatives with respect to the
fifth co-ordinate equated to zero. One may similarly generalize to
five dimensions with special relativistic dynamics of a continuous
medium, identifying the extra components of the mechanical stress
tensor as follows:

Tue = ¢j, ep, c'oy,

where j, p, o, denote the current, charge and rest-mass densities,
Assuming that this macroscopic tensor may be added to the corres
sponding microscopic tensor characteristic of the fleld, it is found that
associated with a gravito-electromagnetic fleld there exist charge
and current densities given by
it = HXF — 0E; c*plf) = —EF;

where F = — V&2, ¢0 = £, and $2 is the gravitational potential of
the eonsequent scalar gravitational theory.

These equations imply that mass and momentum, but not charge,
may be created from the fleld at points unoccupied by matter, an
that, although charge may be carried by the field, the net cﬁarge
radiated per unit time over a distant boundary by an accelerated
charge vanishes identically. It also follows that the charge and current
densities in Maxwell’s equations shouid include p(f) and jUf) respect-
ively, so that in general they are non-zero even in material-free space.

Not only the rest-mass but also the charge of a particle are shown
to be functions of the gravitational potential :

me = Mmem exp.(Q/c}); e = exp exp.($2/c%).
Hence the force between two particles tends to zero as they approach
each other indefinitely. ‘
The assumption of flat space-time with

a

oxs
yields a scalar gravitational theory similar to the earlier theory of
Nordstrém?® and leaves out of account the remarkable successes of
the general theory of relativity. The results to which the above theory
leads should therefore be treated with caution. Nevertheless, one
is thus able to formulate a relativistically covariant special theory
ﬁ&a;) which the Inflnite forces of classical electromagnetic theory are
absent.

H. C. COREBEN.
Department of Physics,
University of Melbourne.
Jan. 8.
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