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Not to be graded

Solve the following three problems (1.2, 1.3, 1.4) from Ch. 1 of Hill & Lee.

Their images are given below (Note the correction in Eq. 1.105):

1.2 Calculate
(1) = / 2HIR2, (1) dr (1.100)

fory=-3,-2,-1,1,2,3.

1.3 Since the wavefunctions of the s levels are finite at the origin, the potential
for s electrons changes when the electron penetrates the nucleus and gives rise
to a shift in the energy levels relative to Eq. (1.42). If the radius of the nucleus
is r,, the potential will be given by
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where p is the charge density of the nucleus. Use first-order perturbation

theory to show that the s states are shifted by
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If you take the size of the nucleus to be about 8 fm, estimate the magnitude of
this shift for the ground state, i.e., calculate (AEs ) ite size / Els-

1.4 Show that
— 0 V¢ x ? (1.104)

in Table 1.1 can be rewritten as
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