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Today’s class: Equations of motion for Green’s functions
(Zubarev formalism)

* Equations of motion for retarded Green’s functions.
e Zubarev notation.

* Example: resonant level model.



Equation of motion for the R-GF

Retarded GF: GkRm (t — t/) = —i0(t — t/) < [&k (t), &jn (t/)} 3F>
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IS also a retarded correlation function.



Fourier transform
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Ok, fine. But how do | calculate these things?



Example O: Free Hamiltonian

Commutator
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EOM: Zubarev notation
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Example 1: Resonant level model
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We want to calculate the spectral function of the level:
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GFs:

Example 1: Resonant level model

Step 1.
Commutators

|
{

-

Cig, [:] — —|—€odAg + Z tkék
i 1 - .
ék, I:_[ — Gkék t;:,dg
_ They “close™!
Y B [ 1
= ({d¢ 1 dy))w EOMS: GR () =

cL>> m )=y

“Self energy”




Spectral function

Let's assume: _ S
Fluctuation-dissipation theorem
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Level occupation:
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