
angular momentum algebra
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A where J†i = Ji and [J1, J2] = iJ3 (cyclic)

orthonormal eigensystem

�J
2|j, m⇤ = j(j + 1)|j, m⇤ j ⇥ {0, 1/2, 1, 3/2, 2, . . .}
J3|j, m⇤ = m|j, m⇤ m ⇥ {�j,�j + 1, . . . , j}

ladder operators J± = J1 ± iJ2
J±|j, m⇤ =

p
(j(j + 1)�m(m ± 1) |j, m ± 1⇤

Condon-Shortley phase convention



angular momentum states

�J 2 | j, m� = j(j + 1)| j, m�
J3 | j, m� = m | j, m�
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p-orbitals (l=1)
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d-orbitals (l=2)
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f-orbitals
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