
Spontaneous emission rate

What is the spontaneous emission rate for hydrogen state 2p?

The wave function for hydrogen is

ψnlm(r, θ, ϕ) = Rnl(r)Ylm(θ, ϕ)
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The state 2p means that n = 2 and l = 1. For l = 1 there are three ways to choose m hence
all of the following processes correspond to the transition 2p → 1s. It turns out that all
three processes have the same transition rate.
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The integrals are

x21 = 0, y21 = 0, z21 =
27

35

√
2a0

hence

|r21|2 = |z21|2 =
215

310
a20 =

32768

59049
a20

By equation (1) the spontaneous emission rate is

A21 = 6.26× 108 second−1

The mean interval is
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