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2-19: Consider the proposed interaction in the frame of the electron initially
at rest. The photon'’s initial momentum is py = Eo/c, and if the electron were to
attain a]l of the photon’s momentum and energy, the final momentum of the electron
must be p, = po = p, the final electron kinetic energy must be KE = Ey = p¢, and
so the final electron energy is E. = pc + m. c. However, for any electron we must
have E? = (pc)® + (m. cz)z. Equating the two expressions for EZ2,

= () + (M)’ = (pe+me P)’ = (pe)? +2 (p) (MeP) + (me )7,

or 0=2(pc) (m.c?).

This is only possible if p = 0, in which case the photon had no initial momentum
and no initial energy, and hence could not have existed.
To see the same result without using as much algebra, the electron’s final kinetic

VPR +micd—-m.? #pc

energy is

for nonzero p.
An easier alternative is to consider the interaction in the frame where the

electron is at rest afier absorbing the photon. In this frame, the final energy is
the rest energy of the electron, m.c?, but before the interaction, the electron would
have been moving (to conserve momentum), and hence would have had more energy
than after the interaction, and the photon would have had positive energy, so energy

could not be conserved.
4. A p.90#23
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Solving Equation (2. 3) for 8 withn =1,

0= rin (2 = s ({2208 )




