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PROBLEM 3
A particle of mass m has a potential encrgy represented by two one-dimenstonal
harmonic oscillator potentials centered at £a :

Viz) = %I{(.’E —a)? + w;-K{:Jf; + a)?

/[0/(3 pts) What are the cigenvalues of the particle given this potential V7

You may derive this result from first principles or deduce the result from
the well known eigenvalues of a particle moving in a single harmonic-
oscillator potential.

4 f{ (3 pts) The normalized ground-state eignefunction of the particle is given
by
"
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He) = TaTs P (”z‘a‘i)

Use Schrodinger’s equation to detcrmine the constant A in terms of X,
n, and fundamental constants.
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ic] %(4 pt) The potential well at =z = —~a suddenly disappears, leaving the

4

- particle in a new potential
1 2
Ulx) = ~2-K(:B — )

Suppose that before the sudden change, the particle was in the ground
state of the double-well potential V(x). Derive an expression for the
probability that after the sudden change the particle will be in the ground
state of the single well potential U{z). Express your answer in terms of
o and A.
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