QM 15-Phys-710-001(/002/003) Spring 2000
Final: Tuesday, June 6

1. Find all possible terms and the normal term of the (nd)2 electronic configuration (above the filled
shell).
Solution
150, 1D2, 1G4, 3P07172, 3F27374; normal term 3F2.

2. A particle with spin 1/2 moves in a constant magnetic field H (directed along the z axis). At the
initial time (¢ = 0), the spin function has the form
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At the time ¢:

a) Find the spin function.

b) Find the expectation value of the projection of the spin on the x and y axis.
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3. Consider a system of two identical bosons with spin s.

a) What are the possible values of the total spin S?7

b) What are the possible values of S for, respectively, even and odd values of the relative angular
momentum is L7

Hint: Interchange of particles results in the sign change (fl)L of the coordinate wave function.

Solution
S=2s52s—1,2s—2,...,0
L s S =2s,2s—2, ...,0, for L even
(D)7 =(1) :>{ S=25s—-1,2s—3, ..., 1, for L odd }
4. Evaluate the commutator [0;, V] for a particle in the magnetic field.
Solution
e ieh [0A, 0A; ieh

Ui, k) = —5 ([PkAi] = Pidi]) = —5- | 5 — =06
0050 = i (e - ) = 2 (G = 500 ) = 2

5. (Taking the eigenvalues of the diagonal operators) show that
JiLyLiJy=J-L?-J-L
Hint: Use [Zufk} — ieqpi L, [‘Z?Ek} = ieqi L, [jujk} = ieid; and €igi€inm = 261m-

Solution
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