Correlated Electrons SS 2020, E. Koch

Exercise Sheet 10 due 16 July

1. Gaunt coefficients

Verify the Gaunt coefficients (Y} m|Yk.m—nr Yi.ny) for p and d-shells in the basis of
spherical harmonics:
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Hint: For (Y.olYk0Yi,0) perform the integral over the Legendre polynomials, for
the other matrix elements, use the ladder operators.
Show that for Tr g5 = 32, (Y m|Yko Yim) = (2/41) 6xo.

2. multiplets
Show that the multiplets in a

e d? shell are 1S, 3P, 1D, 3F, and 1G.
e d3 shell are 2P, 4P, 2x 2D, 2F, *F, 2G, and 2H.

Write a program that finds the multiplets in any given shell.



