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PROBLEM 3: Perturba‘_cion Theory

Consider a particle of mass m trapped inside a 1D parabolic potential
[
Viz) = cmwa®,
2
where w scts the frequency of oscillation inside the potential.
ffg If the particle is perturbed by a stafic potential
Vi = ax,

with o small, compute cnergy correction of the energy levels in the lowest order where the
result is non-zerc. {3 Points)

)6 What is the pertubed ket in the ground state? Compute the expectation value (z) in this
state. Interpret the sign of {x). (3 Points)

/| Assume from now on that @ = 0. Imagine that the particle is charged and sits in the
ground state at t = —oo. Suppose an electric field is gradually tuned on, increases to a
maximum at ¢ = 0 and then slowly dies away,

Vi(t) = —e|Elx ot

where e is the electric charge, and E is the electric field . Write down the general expression
for the amplitude of transition from a generic level @ to level f. (Do not solve the integral
vet) {2 Points).

Evaluate the probability of having the particle in the first excited state at ¢ = +o0. (2
Points).

Hint: jixjoc dt e“tszzeiwt — \/Ec_wij)hi
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