3. Quantumn Mechanies (Fall 2002)

A charged particle of charge, g, and mass, m, is bound in a one-dimensional
harmanic oscillator potential V' = imw?z?, where w is the frequency of the
oscillator, The system is then placed in an electric field F that is constant in
space and time.

(a) Caleculate the shift of the ground state energy to order E-.

(b) What are the third and higher order (in E) shifts in the ground state
energy? Give reasons for your answer.

Hint: If n labels the eigenstates of the unperturbed harmonie oscillator, then

(lzin) = \/3hs [VAPonm—1 + VAT F Tb0i]-
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