
Today’s class: Introduction to BCS theory.
● Cooper pairs. 
● Microscopic BCS model
● Mean-field solution: Bogoliubov transformation.
● Mean-field solution: Matsubara GFs.
● Expression for the order parameter (gap).

Prof. Luis Gregório Dias
luisdias@if.usp.br



Cooper pair wavefunction
Cooper pair wave function:

(Assignment)



Microscopic model and mean field

Mean-field approximation

Gap parameter or order parameter



Approach 1: Bogoliubov transformation

(see Assignment 6!)

Self-consistency:



Approach 2: Matsubara GFs

In frequency domain:



Self-consistency equation for the gap

Isotropic case (s-wave pairing):

Gap equation:



Useful limits and energy scales.

Critical temperature:
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