                 HW14--     scattering theory

14.1.   problem 11.1 (p397)

          Assume part (a) is given. Do part (b) and (c). 

         "Remember" the 
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 dependence and 1/E2 dependence for Coulomb scattering.
14.2.  The scattering amplitude is given by [11.47], show that the total cross section is given by [11.48].

14.3. Diffraction minimum,  resonance, and scattering length.
   Consider 
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 (a) Assume that the phase shift 
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 in a small energy region between x=0 and x=0.4. Sketch the total elastic scattering cross section vs x. Note that you will see a minimum in the cross section. This is called Ramsauer-Townsend effect. This occurs in electron scattering off rare gas atoms at low energies.
(b) If the phase shift is given by
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 for the range of x between -0.1 and 0.1. Sketch the total cross section. This leads to a resonance.
(c) For scattering at very low energies, the phase shift can be expanded in powers of k,

Let 
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+…. The scattering length is defined by the limit of  
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 as k goes to zero. What is the scattering cross section in the low energy limit? What is the scattering length?

14-4. Understanding the meaning of scattering with a positive or negative phase shift.

Sketch the radial wavefunction vs kr for a scattering with positive phase shift, and in another graph for a negative phase shift. Consider 
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. Choose the range of kr from 20 to 30. 

If the potential is due to a weak repulsive force only, what is the sign of the phase shift?

14-5.  In eq. [11.34] the cross section for hard sphere scattering has been given. Assume a=1. Calculate the total cross section for the range of k from 0.1 to 3.0 in step of 0.1 and plot the total cross section vs k. 

Calculate the differential cross section at k=0.5, 1.0, 3.0 and 5.0.

Make sure that you check the convergence of the calculation when you sum over the partial waves.
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