Angular Momentum Coupling Prof. Robert Corn, UCI Chem 249, Winter 2020

Orbital Angular Momentum, L:  L*|l,m; > = R*I(I+ 1)|1,m, >
Lzll,ml > = hmlll,ml >

Spin Angular Momentum, S:  S*|s,m.> = h?s(s + 1) | s, m, >

S |s,m; > = hmg|s,m; >

] 20 . VTR .
Total Angular Momentum, J: J=|j,m; > = h7j(j + 1) |j,m; >
j=U+s,1+s—1...|[—-5]|)
JP=L*+S*+2L-S

L-S=LS,+LS,+LS, om symbor. 21 7
1
L-S= LZSZ + 5(L+S_ + L_S+) Raising and Lowering Operators

L.=L.*iL,
Sy =S, £ 8,

JPP=L*+S*+2LS +L.S +L.S,
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Dot Product Coupling
Hint =aJ-S

J-S=US,+JS,+JS,

Raising and Lowering Jo=J+ 1, S5p =0, 13,
Operators: J_=J.—iJ, S =815,

JS_+J_S, = (o +id)(S, — iS,) + (J, — iJ,)(S, + iS,)

JS_+J_S, =208, +JS)

1
J-S=JS + 5(J+S_ +J_S,)



Two Identical Spins - j Coupling
H — HO ~+ W
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w=-2_g4.gB
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Hl ——>= hw@JrT | —— >
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S, =S, +iS,
S_=S,—iS,

1
SASE 4+ SASE = B (S4SE + 545%)

SASB |+ — > =n?| —+ >

SASBl —+>=n*|+->

H=Hy+W
—ha)0+% 0 0 0 -
0 S 0
0 L
0 0 0 o+l




