PHY S 402 Homewor k---Due Monday April 1

1. Consider a particle of massconfined to one dimensional infinite square well located betwe8randx=L.

Suppose that added to this a small perturbation of the Fbtmad(x—L /4).
a. Calculate the first order shift in the energy.
b. Estimate the second order shift in the energy. (You will need to do thiginaltye Include enough
terms in the sum to get approximate convergence.
c. What is the condition to be considered small. Express this condition imtesmm, L and 7 .

2. Consider two distinguishable spin ¥ particles whose spatial statégeal and do not play a role in the problem.
. . . . o .a Ax sz B
The particles interact via the following Hamiltoniar. = oz (S, +h—slZ . If we assume tha>>B then the

second term can be considered as a perturbation. The purpose of this probleomigute the energies to
second order in the perturbation.

a. Write the unperturbed energies and state vectors. (Represent them imthéo{sis)

b. Calculate the first order perturbation in the energies. Note tat ihtriply degenerate level and you
must use degenerate perturbation theory. Fortunate you should find that the jpantigladteady
diagonal in the |S m>)

c. Compute the second order shift in energies.

3. Consider a particle of massconfined to a two dimensional box between 0 and L in both the x and y directions.
_ 0 for O<x<LandO<y<L
That isV = ) .
00 otherwise
a. Find the eigen energies. Note that the first excited state is doubly dagene
b. Suppose that a perturbation of the fokin= aco{?j CO{%} is added to the Hamiltonian. Such a

perturbation will split the degeneracy of the first excited sta@gculate the energies of these split states
to first order ina.



