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Angular momentum

In classical physics the angular momentum of a particle with momentum
p and position r is defined by

L=rXxnp.
Hence the components of L = (L,, L,, L,) are given by
Ly = yp. — 2Py,
Ly — ZPx — LP2,
L, = xp, — ypz.
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Angular momentum operator

The angular momentum operator L = (f)x, fLy, f)z) can be obtained
by replacing r and p by the corresponding operators in the position

representation:

Ly ZPx — LP2
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Hermiticity of angular momentum operator

AN

(AB)t = Bt Af




Commutation relations
Lo, L)) = [P — 2y, 2o — ©D-]
= [Upz, 2D:z] — [UD=, TD2] — [2Dy, 2Dx] + 2Dy, TD-
= [Upz, 2Px] + 2Dy, TP
— f&[ﬁza 2]@: + 5%[27 ﬁz]ﬁy
= Y(—ih)p. + 2(ih)p,
— Zﬁ(j\jﬁy _@ﬁx)
— ihL,.
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Commutation relations

Orbital angular momentum

L., L,) =ihL.,  [L,, L.| =ihL,,  [L., L,] =ihL,.

Spin angular momentum

~ N

S, 8] —inS.. (S, 8 =ihS,. |9 ] = inS,
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Simultaneous eigenstates of angular momentum

L,, L)) =ikL., [L,, L.|=ikL,,  [L., L, =ikL,.

Lo = Aatle it = L Lalts
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Simultaneous eigenstates of angular momentum

L? =12+ L2+ L




Angular momentum operator
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