
Statistical Physics & Condensed Matter Theory I:

Exercise

Tunneling spectroscopy: solution
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Looking at the first term (the second is its hermitian conjugate), using Wick’s theorem and
assuming that the correlators are purely diagonal in their indices,
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By using the definition of the ‘greater’ and ‘lesser’ functions,

C>β,µ;k(t1 − t2) = −i〈ak(t1)a†k(t2)〉β,µ, C<β,µ;k(t1 − t2) = iζ〈a†k(t2)ak(t1)〉β,µ

we immediately get that the first term is
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Putting this in the Kubo formula (shifting the time integration parameter t′ by t for convenience)
then gives the answer.

c) This is straightforward. The principal part integral can be dropped since we only need the
real part.

d) In the low temperature limit, we have that limβ→∞
d
dωnF (ω;β) = −δ(ω). This readily gives

the answer.
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