
phys522: HW #2

1. The probability density is for the hydrogen atom ρnℓm = |ψnℓm|2 and the only
part of the wave function that is imaginary comes from the ϕ dependence. We
can therefore write the wave function as:

ψnℓm(r⃗) = |ψnℓm(r⃗)|eimϕ =
√
ρnℓm(r⃗)e

imϕ

Show that the probability current is proportional to the quantum number m
and given by

J⃗nℓm = m
h̄

µ

ρnℓm(r⃗)

r sin θ
êϕ

Comment on the phrase “stationary states”.

2. Commins 8.6
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