The scattering problem for quantum mechanics IV

Problem:
Evaluate the differential scattering cross-section in arepulsive field, V = A/r®, bothin the

Born approximation and classical mechanics. Determine the limit of applicability of the
approximation.

Solution:

The scattering amplitude by Born approximation is given as follows:
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where

G=k'-k and q=2ksin14dég.

Therefore,
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In classical mechanics, there is arelation between the scattering angle and the impact
parameter, o, asfollows:
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Integrate it; then we have
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If 8uA/h? << 1, the Born approximation can be applied to all angles. On the other hand, in
the case of 8A/h? >> 1, the classical result holds for not too small angles:
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in which the Born approximation is valid.
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