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Figure 1: Sketch of an infinite square well potenti of wct

height Vp in its left half.

(5) Shelf in a box

‘ e h
A particle of mass m is trapped in an infinite square well pc?telg_lal o]t: m,g;e
a with a shelf of height V; on its left half side, as sketched in Fig. 1.
potential V(z) is thus given by

00, z <0,

_ %, 0<$<a/2, 1

Viz) = 0, a/2<z<a, , (1)
00, T2 a.

Treat the shelf as a perturbation to the particle in a box.

(a) What are the eigenfunctions and eigenvalues for the particle in the box
without the shelf?

(b) Treat the shelf as a weak perturbation. What is the first order change £V
to the energy of the particle in the nth eigenstate?
*) What is the wave function SV (z))

to first order in the shelf perturbation?



