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Exercise 5 (Susceptibility in random phase approximation) (10 points)

We again use the one band tight binding model we determined for Sr2CuO2Cl2.

a) Write a program to determine the 2D Fermi surface of Sr2CuO2Cl2 at kz = 0
and plot it. Repeat that for 5%, 10% and 20% hole doping.

b) Calculate the noninteracting susceptibility of Sr2CuO2Cl2 from your tight bin-
ding model via
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where p, q, s, t are orbital indices, µ, ν are band indices and the asµ correspond

to the components of the eigenvectors of the tight binding Hamiltonian; εν(
⇀

k)
are the band energies. Plot the static, homogeneous noninteracting susceptibi-
lity
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along the path Γ -X-M-Γ with X = (π, 0, 0) and M = (π,π, 0) in the Brillouin
zone.

c) Calculate the RPA enhanced transversal susceptibility χ+−
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⇀
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