Exercises for Theoretical Condensed Matter (WS 1718)
Prof. H. Monien, R. Sanchez

Exercise-sheet 7 (December 1, 2017)

1 Homework - due date: December 8, 2017 (20 points).

1.1 Frequency summations I (10 points)

Let’s consider the following sum
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with v, (wy,) bosonic (fermionic) Matsubara frequencies and
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the free-electron Green’s function and the free-phonon Green’s function.
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Transform the infinite sum into a contour integral using the Residue theorem and the fact that the
Bose function
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with v, = 7 Deform the contour and calculate the sum.

1.2 Frequency summations II (10 points)

Show
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where np(ep) is the Fermi function and wy, (v,) are fermionic (bosonic) frequencies, using the fact
that
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