Lecture 17

Electron orbiting nucleus feels magnetic field B o< L
— spin-orbit coupling
Hso =f(r)L-S

In terms of squares of angular momentum operators
o~ 1 o~ ~ o~ A
L-S:E[?—B—sﬂ where J=L+8

Eigenstates of 32, 32 are eigenstates of L-S

~ A~ K2
LSy, = 5 [J(J+1) = L(L+1) = S(S+1)|wyu,

— not mixed by IflSO (unlike degenerate eigenstates of ZZ, §Z)
Using first-order perturbation theory

EJ:z%[J(J+1)—L(L+1)—3(S+1)}

where E = (f(r)) h2 > 0 and so smaller J has lower energy



