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4-40 The collision between the electron and a hydrogen atom will take a little bit more
energy from the electron than merely the energy level separation because the
hydrogen atom must gain some kinetic energy as well, in order for momentum to
be conserved.

Energy conservation, assuming the speeds involved are much less than ¢, gives
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while momentum conservation gives
pe,i = pe,f +pH

Now, the for the lowest p.;, we will have p, = 0, leaving

pH = pe,i
and
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Solving this for the initial kinetic of the electron gives

p.. AE  10.2eV
2m, 1-m,/m, 1-0.511/940

e

=~10.206eV

As should be expected, this is very close to just AE
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We’re talking kinetic energies that are on the order of the rest mass energy, so we
should use relativity to be safe.
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(b) using the same method as in (a) gives
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