Physics 449 HOMEWORK SET 4 Spring 2009
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Due Wednesday February 18

Calculate the exchange energy, AEgx = (¢15(1)P25(2)|vee|p2s(1)d15(2)), for the (1s)!(2s)! configura-

tion of helium. This calculation can be done using the same procedure we used in class to find AEpigr
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for the helium ground state. [Hint: The correct answer is AEgx =

1
The direct energy contribution for the (1s)!(2s)! configuration of helium is given by AEpRr = 17

81
VA 2
o 46 . Using this result together with your result from problem 15 above, predict the energies of
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the “singlet” (S = 0) and “triplet” (S = 1) (1s)!(2s)! states of helium. The measured energies are

—57.37 eV for the singlet and —59.17 eV for the triplet.

Use the variational method to obtain an upper bound on the energy of the ground state of a par-
ticle in a potential well V(z) = Cx for z >0 and V(z) = oo for £ < 0. Use a trial wave function

Y(x) = Nze *® for x > 0 and ¥ (z) = 0 for z < 0, where « is the variational parameter.
Gasiorowicz Problem 14-9.

Gasiorowicz Problem 14-11.



