
Addition of angular momentum

Let J be the sum of orbital angular momentum L and spin angular momentum S.

J = L+ S

Recall that
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Let Ψ be the product of wave function ψ and electron spinor χ.

Ψ = ψχ

Then
JΨ = LΨ+ SΨ

Let J2 be the magnitude-squared of total angular momentum.

J2 = J · J = J2
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Operator J2 can be decomposed as

J2 = (L+ S) · (L+ S) = L2 + S2 + 2L · S

In Eigenmath code
L · SΨ = contract(L(S(Psi))) (1)

The commutation relations for J2 are

[J2, L2] = 0

[J2, S2] = 0

[J2, Jx] = 0

[J2, Jy] = 0

[J2, Jz] = 0

[J2, Lx] = 2iℏ(LySz − LzSy)

[J2, Ly] = 2iℏ(LzSx − LxSz)

[J2, Lz] = 2iℏ(LxSy − LySx)

[J2, Sx] = −2iℏ(LySz − LzSy)

[J2, Sy] = −2iℏ(LzSx − LxSz)

[J2, Sz] = −2iℏ(LxSy − LySx)
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