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Exercise 4.1 Formalism of time-dependent perturbation theory

a) Prove that
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where T{-- -} denotes time-ordering.
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is a solution of the Schrodinger equation.

b) Prove that
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c) Prove that
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reduces to
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for a closed system, i.e. 0;H = 0.

Exercise 4.2 Hydrogen atom in an electric field

Consider a hydrogen atom in its ground state (n=1), which, beyond time ¢ = 0, is subject
to a spatially uniform time-dependent electric field pointing in z-direction, Eye /7 3.

a) What are the allowed transitions for the hydrogen atom?

b) Treating the electric field as a perturbation, calculate to first order the probability
of finding the atom in the first excited state (n=2)



