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Problem Set 3 (due Monday, 05.11.2012 in the lecture)

(3.1) Partial wave expansion (3 points)
In the lecture, we made the ansatz
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and determined the coefficients (how®) = (2¢ + 1)e!(“"/2+%) /(2ik). Show that
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follows.
(3.2) s-wave scattering (4 points)

In the lecture, we considered a partial wave expansion oEtlagtering wave function
and the scattering amplitude. If, in these expansions, tielyerm with¢ = 0 contributes
significantly, the scattering process is callediave scattering.

(i) What is the requirement for-wave scattering?

(i) Determine thes-wave scattering cross sectiop for the potential
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wherel; < 0 (repulsive) orl > 0 (attractive).

(i) Show that in the low-energy limitr, < 1 and for “weak” potentialsir, < 1,
hky = v/2m|V;]) the cross section
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is obtained.

(3.3) Born again (3 points)

(i) Determine for the potential (1) the cross sectiom first Born approximation.
(i) Show that in the low-energy limitr, < 1 the same expression as in (2) is obtained.
(iif) Show that in the high-energy limit
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