Answers to Problem Set 5 Physics 607 Oct. 1, 2001

1. The radial n = 2 wave functions for kK = £1 are:

Py, (r) V1+ N/2 Ny e™/2 (N — )(1 — x/b) — 1]
Qon(r) = V1—=N/2 No 2 */2[(N — k)(1 —2/b) + 1]

with = 2Zr/N, No, = /Zb/2T(b) (N — k)], b = 271 +1, N =
V2427, 11 = V1 —a2Z2. The wave functions for kK = —2 are

Py o(r) = /1472/2 Ny_p y'2e7¥/?
Q2,-2(r) = V/1—7/2 No_» yr2e Y2,

with y = Zr, No_o = \/Z/[2T (272 + 1)], 72 = V4 — a2 Z2.

2. The normalization condition may be verified by carrying out integrals
of the densities in the next problem numerically.

3. Plots of the radial densities are shown below:
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State | H (em™!) | U (eV)
1s 0.0000339 | 272.657
2s 0.0000042 | 51.995

21/ 0.0 5.960

23 /9 0.0 0.000




