
ANGULAR MOMENTUM

Cartesian angular momentum operators

[Ji, Jj] = ih̄εijkJk

[J2, Ji] = 0

J2 |jm〉 = h̄2j(j + 1) |jm〉
Jz |jm〉 = h̄m |jm〉

j = 0, 1/2, 1, 3/2, 2, ...

For a given j: m = −j, −j + 1, ..., j (2j + 1 values)

Angular momentum raising and lowering operators

J± = Jx ± iJy, so that

[J2, J±] = [J2, Jz] = 0

[Jz, J±] = ±h̄J±

[J+, J−] = 2h̄Jz

J2 |jm〉 = h̄2j(j + 1) |jm〉
J± |jm〉 = h̄

√

j(j + 1) − m(m ± 1) |j m±1 〉

Lowering operators for first few j values
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j = 1 :
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j = 3/2 :
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