
Problem Set 3 for Many-body Physics II. Fall 2018

1. (5 points) Prove that the expression we obtained during the derivation of the Matsubara/Wick
theorem,

[α̂a(τ > 0), α̂b(0)]s
1− seλaβξa

is equivalent to the pairing of the operators α̂a(τ) and α̂b(0) in the thermal sense. Here, λ̂a = −1 if
α̂a is an annihilation operator and λa = 1 if αa is a creation operator, and ξa = εa−µ is the energy
of the annihilated/created state relative to the chemical potential.
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