Physics 661

Problem Set #5

Due 6 April 2006

Read Chapter VIII A - C and Complements AVIII – CVIII  .
Do problems:

1.)  For the hydrogen atom in an intermediate strength magnetic field determine the first order energy level shifts for 2p states.  That is treat the effects of 
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 simultaneously in first order degenerate R-S perturbation theory, 
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2.)  Determine the hyperfine structure of the hydrogen n=1 energy level.  Since the proton has spin ½ it has a spin magnetic moment 
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 is the anomalous magnetic moment for the proton (recall 
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 is the nuclear Bohr magneton and 
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 is the proton spin operator.  The electron moves in the dipole magnetic field of the proton as well as its Coulomb field.  Thus the hydrogen Hamiltonian is 
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 where the hyperfine Hamiltonian is 
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Where 
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 is the electron spin magnetic moment (recall 
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 is the total spin operator) and 
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 is the unit vector from the proton (origin) to the electron.  For the 1s states, only the last term contributes to the first order energy shifts.
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