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Problem

Consider the potential of what we call a soft shell:
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a. Find the s-wave phase shift of a particle scattering off of a soft spherical shell of inner
radius a, and outer radius b. The potential of the shell is V5. Assume that this potential is
greater than the energy of the incoming particle.

b. Check that your answer makes sense by sending a to 0 to retrieve the phase shift associated
with scatting off a soft sphere. This phase shift is solved for in chapter 8 of the notes.

c. Find the cross section in the low-energy limit for the soft spherical shell.

d. Check that this answer makes sense by sending a to 0 again to retrieve the cross section
of scattering off a soft sphere. This is also in the notes.

Strategy

Step 0: Freak out because this looks hard. Then take in a deep breath and
tell yourself that you can do this! :) The question states that a problem like
this is in the notes, so that is a good place to start. Find the problem in the
notes and think about the steps involved.

Step 1: First find the wavefunction in all three regions.
Step 2: Apply boundary conditions.
Step 3: Do algebra to solve for the phase shift.
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