PROBLEM 6: Stationary Perturbation Theory

Let ns consider the Hamiltonian H for a harmonic oscillator with a charged
particle in a constant electric field (Z):

H = H,+H,

P21
= — 4+ —kX?
Hg v + 5 k and
Hi = AMX

where A = ¢F and g is the electric charge.
The non-perturbed Hamiltonian has the following eigenvalue cquation

; 1
Holn) = EQn®), EQ = fuoln + -2—) and w=y/k/m.

La’)j Apply perturbation theory and determine the first order energy E:,v(f). 2
* Points]

(VS Apply perturbation theory and evaluate the second order cnergy Ef,.{f). [3
Points]

/;;/S/ Solve this problem exactly and find the energy E,,. [3 Points]

y’{ Determine the cigenvector to the first order ln) = [n(0) + [n{1)y. 2 Points!
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