
Orbital angular momentum 1

These are the orbital angular momentum operators in rectangular coordinates.

L1 = X2P3 −X3P2

L2 = X3P1 −X1P3

L3 = X1P2 −X2P1

We also have

L = X×P =

L1

L2

L3


L2 = |L|2 = L1

2 + L2
2 + L3

2

Let

Xj = xj, Pj = −iℏ ∂

∂xj

Verify the following equations where ψ ≡ ψ(x1, x2, x3, t).

[X, L3]ψ =

−iℏX2

iℏX1

0

ψ (1)

[P, L3]ψ =

−iℏP2

iℏP1

0

ψ (2)

[L, L2]ψ = 0 (3)

L× Lψ = iℏLψ (4)

(P× L+ L×P)ψ = 2iℏPψ (5)
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(P× L− L×P)ψ = (P× L− iℏP)ψ (6)

[Li, Pj]ψ = iℏ
∑
k

ϵijkPkψ (7)
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