Hartle solutions week 5

Solution: The threshold condition, Ref. (b) in Box 5.1 just needs to be
evaluated in the frame in which the proton is at rest. In that frame

p; = (mpa 07 0, 0)
and the condition gives
—2E,my —mZ = — (my + M)’

for the threshold energy E, of the photon. Solving for E., gives the approximation
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5-15. [C] A source and detector are spaced a certain angle ¢ apart on the
edge of a rotating disk. The source emits radiation at a frequency w, in its
instanteous rest frame. What frequency is the radiation detected at? Hint:
Little information is given in this problem because little is needed.

Solution: From the symmetry of the problem the angle the detected radiation
makes with the emitter’s velocity is the 7 minus the angle it makes with the
detectors velocity. The velocity of the emitter and detector are the same.
Viewed from the inertial frame in which the center of the disk is at rest, the
red shift on emission is canceled by the blue shift on detection from (5.73).
The detected frequency is w,.












