Exercises for Solid State Theory
Prof. Dr. A. Muramatsu

SS 2011
Sheet 10

Exercise 1 - Theorem of residues

Applying the theorem of residues,

a). calculate the Fourier transform of
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f(x)

where z is a one-dimensional real variable and a is a real number.

b). and varify the integral representation of the 6 function
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Exercise 2 - Ground state properties of the Fermi gas

In the lecture you derived the ground state energy of the Fermi-gas as
3
Ey = (Vo|H|¥g) = BNEF .

Show explicitely that the relation

Bo(N +1) — Eo(N) = p

(3 points)

(2 points)

3)

(4)

is fulfilled for a Fermi gas at T = 0. Note that at T' = 0, the chemical potential y is just the

Fermi energy.
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