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Since T is a linear function, it follows from these equations 
that 

r = a(t - _v __ x') 
c2 - v2 

where a is a function ¢(v) at present unknown, and where 
for brevity it is assumed that at the origin of k, T = 0, when 
t = 0. 

With the help of this result we easily determine the 
quantities g, 'TJ, ?; by expressing in equations that light (as re­
quired by the principle of the constancy of the velocity of 
light, in combination with the principle of relativity) is also 
propagated with velocity c when measured in the moving 
system. For a ray of light emitted at the time T = 0 in the 
direction of the increasing g 

g = CT or g = ac(t - 2 v ~x'). 
C - V 

But the ray moves relatively to the initial point of k, when 
measured in the stationary system, with the velocity c - v, 
so that 

x' 
-- = t. 
C - V 

If we insert this value of t in the equation for g, we obtain 

c2 , 
g = a-2--2x. 

C - V 

In an analogous manner we find, by considering rays moving 
along the two other axes, that 

when 

Thus 

'TJ = CT = ac(t - __:!__ x') c2 - v2 

C C 

'TJ = a ✓(c2 - v2l and s = a ✓(c2 - v2{ 

Substituting for x' its value, we obtain 
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H 0 - E 0 = K0 + C, 
H 1 - E 1 = K1 + C, 
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since C does not change during the emission of light. So we 
have 

K 0 - K 1 = L{.; 1 : v2/c2 - 1 }· 

The kinetic energy of the body with respect to (g, 'f/, s) 
diminishes as a result of the emission of light, and the amount 
of diminution is independent of the properties of the body. 
Moreover, the difference K0 - K1, like the kinetic energy of 
the electron (§ 10), depends on the velocity. 

Neglecting magnitudes of fourth and higher orders we 
may place 

From this equation it directly follows that :-
If a body gives off the energy L in the form of radiation, 

its mass diminishes by L/c 2• The fact that the energy with­
drawn from the body becomes energy of radiation evidently 
makes no difference, so that we are led to the more general 
conclusion that 

The mass of a body is a measure of its energy-content ; if 
the energy changes by L, the mass changes in the same sense 
by L/~ x 102°, the energy being measured in ergs, and the 
mass m grammes. 

It is not impossible that with bodies whose energy-con­
tent is variable to a high degree (e.g. with radium salts) the 
theory may be successfully put to the test . 

If the theory corresponds to the facts, radiation conveys 
inertia between the emitting and absorbing bodies. 


