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#| *Problem 6.1 Suppose we put a delta-function bump in the center of the infinite
; square well:

H' = aé(x —a/2),
where o is a constant.

(a) Find the first-order correction to the allowed energies. Explain why the ener-
gies are not perturbed for even n.

(b} Find the first three nonzero terms in the expansion (Equation 6.13) of the
correction to the ground state, /.
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* xProblem 6.5 Consider a charged particle in the one-dimensional harmonic oscil-

lator potential. Suppose we turn on a weak electric field (E), so
energy is shifted by an amount H' = —g Ex,

that the potential

(a) Show that there is no first-order change in the energy levels, and calculate

the second-order correction. Hint: See Problem 3.33.

(b) The Schridinger equation can be solved directly in this case, by a change of
variables: x' = x — (¢ E/mw?). Find the exact energies, and show that they

are consistent with the perturbation theory approximation.
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