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Consider the first excited state \1) of a harmonic oscillator with mass m and frequency w. If we add a perturbation H' = Az? to
the Hamiltonian, the first order shift in the energy of the state (i.e. the correction at order A) is AR/ (mw) times
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Consider the third excited state \3) of a harmo cillator. If we add a perturbation H' = Az, the first order shift in the energy
of the state (i.e. the correction at order A) is

The state shifts to
13) + Aldy) + ...
where |51,[:) can be written as a superposition of energy eigenstates of the original harmonic oscillator:
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For how many n is the coefficient ¢,, nonzero?
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The energy eigenstates for a particle in an infinite square well potential between z = 0 and = L have wavefunctions

bn(z) = \/%sin(nLﬂ) .

Consider the n. =37 energy eigenstate. If we now modify the potential slightly by making it increase linearly from 0 at x = 0 to

some potential energy € at x = L, the change in energy of this state to leading order in € will be € times
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