Problem 6: Perturbation Theory

An isotropic Harmonic oscillator in two dimensions has the Hamiltonian
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where 2 and y arc position operators in Cartesian coordinates # and y.

/'/) What is the energy of the three lowest energy levels and their respective degeneracies? (2
Points)

/lv{Consider a perturbative potential of the form:
Viz,y) = Amw’zy.

Compute the encrgy correction of the lowest level in the lowest order in perturbation theory
where the result is non-zero. (3 Points)

(ff Compute the energy splitting of the first excited energy level (which is degenerate), due
/ to the perturbation. Compute the split ket states in terms of the original nnperturbed kets.
(3 Points) Srfielne, ok

?/Suppose that there are three indistinguishable spin 1/2 particles in the system. Compute
the total cnergy of the ground state in first order in perturbation theory. (2 Points)
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