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Problem 6.16 Evaluate the following commutators: {a) [L.- S, L], (b) [L. -8, 8},
() [L-S8,J], () [L-S, L%, () [L-S, §2], (D [L-S, J2]. Hint: L and § satisfy
the fundamental commutation relations for angular momentum (Equations 4.99
and 4.134), but they commute with each other.
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*Problem 6.17 Derive the fine structure formula (Equation 6.66) from the relativis-
tic correction (Equation 6.57) and the spin-orbit coupling (Equation 6.65). Hins:
Note that j =1 T 1/2; treat the plus sign and the minus sign separately, and you'll
find that you get the same final answer either way.
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*Problem 6.21 Consider the (eight) n = 2 states, |2/jm ;). Find the energy of each
state, under weak-field Zeeman splitting, and construct a diagram like Figure 6.11
1o show how the energies evolve as B.y increases. Label each line clearly, and

indicate its slope.
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