                                                 Homework set-11  (due 11/5/06)
11-1. In this exercise, you will go to look for the Clebsch-Gordon coefficients from the web and write down the answers. All the C-G coefficents can be written as fractional numbers or square root of a fractional number. From the web you may find them using decimals. See if you can convert them to the fractional form. 

Always check that  the squares of the C-G coefficients add  to one.

   Write   
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  where j1 and j2 can be spin or orbital angular momentum. Express
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where the last bracket is the C-G coefficient . Work out the following cases.
  (a)  j1=1/2, j2=1/2,  for J=1, M=0  and  for J=0, M=0.
        If this is due to two identical particles, answer if the total spin function is symmetric or antisymmetric under particle exchange.

  (b) j1=1,  j2=1,  for M=0 and J=0, 1, and 2, respectively.

       If the two particles are identical, identify which function is symmetric (antisymmetric)  under particle exchange.

 (c)  j1=1,  j2=1,  for J=1, M=1 and for M=0, J=1. Show that the two functions |JM>, i.e., |10> and |11> are orthogonal.

11-2.  Two electrons are confined in a one-dimensional infinite square well. Assume that the two electrons do not interact. Write down the total wavefunctions (include the spin, of course)   for the three lowest states.  Identify the quantum numbers of  each state.

11-3. Two electrons can have spin-spin interaction, assuming to take the form
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  Calculate the expectation value of this interaction for singlet state and for triplet state. Does the interaction depend on the magnetic quantum numbers?
11-4. In the class we talked about  that two electrons in the 2p shell, i.e.,  2p2, can form 
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 only. In this exercise you will learn how to write down the wavefunctions. For the orbital angular momentum, in part (b) of 11-1, you have identified already which L the M=0 wavefunction is symmetric and which one is antisymmetric. For the coupling of two spins, you know that singlet is antisymmetric and triplet is symmetric. Since the radial wavefunction for 2p2 is symmetric, you just have to make combinations on the orbital  and  spin functions to reach total antisymmetric function.  Write down explicitly the whole two-electron wavefunctions for ML=0 and MS=0 for the allowed cases.
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