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II.2.1. Lindhard function

Consider the function F : C → C (which plays an important role in the theory of many-electron
systems) defined by

F (z) =
i

π
log

(
z − 1

z + 1

)
The spectral density F ′′ : R→ C and the reactive part F ′ : R→ C of F are defined by

F ′′(ω) :=
1

2i
[F (ω + i0)− F (ω − i0)] , F ′(ω) :=

1

2
[F (ω + i0) + F (ω − i0)]

where F (ω ± i0) := limε→0F (ω ± iε).

a) Determine F ′′ and F ′ explicitly, and plot −iF ′′ and −iF ′ for −3 < ω < 3.

b) Show that ˆ ∞
−∞

dω

π

F ′′(ω)

ω − z
= F (z)

(5 points)

Solution
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