
Today’s class: Phonon Green’s functions

● Free phonon propagator. 
● Electron-phonon vertex.
● Phonon-mediated electron-electron interaction.
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Review: Electron-phonon interaction

Electron-phonon vertex: 



Free phonon propagator

Free-phonon Hamiltonian 

Free-phonon propagator 

Bosonic Matsubara frequencies





Electron Matsubara Green’s function

Matsubara Green’s function:

Perturbative expansion (Feynman diagrams):



Effective electron-electron interaction

where H
1
 is quartic (two-body interaction) in electron operators:

We can write the electron Green’s functions as an effective perturbative expansion in H
1
: 

Phonon-mediated electron-electron interaction:
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