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Solution: The Einstein rate equations can be derived from the Bloch equations fol-
lowing the Wilcox-Lamb procedure [236, 1]. This consists in applying the condition
ρ̇12 = 0 to the Bloch equation,
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giving,

ρ12(∞) =
−Ω/2

ıγ + ∆
(ρ11 − ρ22) .

Substituting the coherences in the equations for the populations yields,
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with the abbreviation,
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where s is the saturation parameter. We obtain the rate equations,
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