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From the previous section the transition rate is
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πe2
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where Eb > Ea and
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ℏ
Interchange ψa and ψb by the identity∣∣⟨ψa|r|ψb⟩
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to obtain
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By Planck’s law
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Hence the absorption rate is
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and the stimulated emission rate is
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The spontaneous emission rate is

Ab→a = Rb→a
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Verify dimensions.

Ab→a ∝

e2 ω3
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We will now show why

Ab→a = Rb→a

[
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)
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]
Let Na be the number of atoms in the lower state and let Nb be the number of atoms in the
upper state. From thermodynamics
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At thermal equilibrium
NaRa→b = Nb(Ab→a +Rb→a)

Hence
Na

Nb

=
Ab→a +Rb→a

Ra→b

= exp
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)
Solve for Ab→a.

Ab→a = Ra→b exp
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)
−Rb→a

Noting that Ra→b = Rb→a we have

Ab→a = Rb→a
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