
Angular momentum 4

From the previous section we have quantum numbers l and m such that
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and
m = −l,−l + 1, . . . , l − 1, l

The eigenvalues of L2 are l(l + 1)ℏ.

L2ψ = l(l + 1)ℏ2ψ

The eigenvalues of Lz are mℏ.
Lzψ = mℏψ

We now seek eigenfunctions ψ that solve these eigenvalue equations.

For integer l the eigenfunctions are spherical harmonics Ylm.

ψ = Ylm(θ, ϕ)

Hence
L2Ylm = l(l + 1)ℏ2Ylm

and
LzYlm = mℏYlm

It turns out that L2 and Lz have no eigenfunctions with half-integer eigenvalues.
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https://georgeweigt.github.io/examples/angular-momentum-4-demo.html

