Physics 661

Problem Set #4

Due 23 March 2006

Read Chapter XII A - E and Complements AXII - EXII  .
Do problems:

1.)  HXI 6

2.)  Illustrate the connection between the variational method and R-S perturbation theory by approximating the ground state of a system with trial state 
[image: image1.wmf](0)(1)

|||

oo

yyly

>=>+>

 .


3.)  The  -mesic x-ray spectra do not agree exactly with the Balmer formula, the deviation is due to the finite size of the nucleus.  Calculate the energy shifts using R-S perturbation theory assuming the nucleus is an uniformly charged sphere of radius 
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.  How can the muon be used to probe the charge distribution of the nucleus?

4.)  Use the variational method when considering the ground state (l  = 0) of a particle moving in the attractive Yukawa potential
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with V > 0.  Use as a trial wavefunction 
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 with  the variational parameter.  Minimize the energy functional to determine Calculate an upper limit to the energy for the case 
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.  Are there any bound excited states?  Show that in the Coulomb limit, 
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, the correct energy and wavefunction for the hydrogen atom are obtained.
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