2008 Modern - A1 (SR)

Problem Al: The energy of a photon is given by E = hr and its momentum is
given by p = hr/e (or p = E setting ¢ = 1), where v is the frequency of the emitted
light.

a) Use the Lorentz transformation of the energy to find the frequency, v/, of the light
observed by a receiver moving directly toward the source. What is the frequency
when the receiver is moving directly away from the source.

b) Now consider the case where the light is emitted at an angle of # in the frame of
the source and observed at an angle of 6’ at the receiver.
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a) Find the Doppler shifted frequency.
b) Show that
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