Physics 661

Problem Set #6

Due 18 April 2006

Read Chapter XIII A - C and Complements AXIII – DXIII  and Chapter XIV A – D and Complements AXIV – CXIV  .
Do problems:

1.)  EXIII 7

2.)  Show that, when a particle of mass m1 collides elastically with a particle of mass m2 that is initially at rest, all the recoil (mass m2) particles are scattered in the forward hemisphere in the laboratory coordinate system.  If the angular distribution is spherically symmetrical in the center of mass system, what is it for m2 in the laboratory system?

3.)  Find a general expression for the phase shift produced by a scattering potential 
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.  Is the total cross section finite?  If not, does the divergence come from small or large scattering angles, and why?  What modifications are necessary in the calculation if 
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 ?  Are any difficulties encountered in the latter case?

4.)  Find the differential scattering cross section for a real potential 
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  , using the Born approximation.  Under what circumstances is this approximation a valid one.
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