
Hydrogen atom statistics 2

Verify the expected hydrogen radius

⟨r⟩ = 3n2 − l(l + 1)

2
a0

for selected wave functions ψnlm.

The Eigenmath code proceeds as follows:

Determine the probability density function f(r).

f(r) =

∫ π

0

∫ 2π

0

|ψnlm|2 r2 sin θ dθ dϕ

Calculate the expectation value.

⟨r⟩ =
∫ ∞

0

rf(r) dr

Eigenmath script

1

https://georgeweigt.github.io/examples/hydrogen-atom-statistics-2-demo.html

