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(d) Because the radiation in the rest frame of the oscillator
has zero total momentum, the time averaged <P> is a
Lorentz invariant. Therefore, in both cases we obtain the
same <P> as in the answer to part (c).

This perhaps surprising result can be understood as follows:

(i) In the frame in which the oscillator is moving along the x
axis the acceleration is reduced by the sixth power of gamma.
This is the same power of gamma by which the radiated
power is increased in the formula for bremsstrahlung, and so
all the factors of gamma cancel.

(ii) In the frame in which the oscillator is moving perpendicular
to the x axis the fourth powers of gamma cancel simlarly.
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