
Today’s class: Electron-phonon RPA and Cooper instability

● Combining e-ph and e-e interactions: attractive interaction.
● RPA for the effective electron-electron interaction.
● Cooper instability: simplified model.
● Estimate of the critical temperature.
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Review: Effective electron-electron interaction

Matsubara Green’s function:

Perturbative expansion:

with

Electron-phonon Hamiltonian:



Combining e-ph and e-e interactions

Jellium model:

Electron-phonon Hamiltonian:

Attractive for <!!



RPA renormalization



Pair scattering vertex

Pair interaction (opposite spins):

Dyson’s equation:



Cooper instability
Simplification in the 
Debye model:

Matsubara sum:

Critical temperature:

Fermions of opposite spins form a bound state
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