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Lecture 1:  “Aspects of the BCS-BEC crossover'' 
 10/8 Tuesday 3:30 p.m. - 5:00 p.m.

Historical background. The BCS wave function and the BEC limit. The 
Fano-Feshbach resonances and the interaction-induced crossover. The 
unitary limit. Mean-field solution at T=0 for a contact potential. Extension 
to finite temperature and calculation of the critical temperature.

Lecture 2:   “Pairing interaction beyond mean field''
 10/9  Wednesday 3:30 p.m. - 5:00 p.m.

Nozières-Schmitt-Rink diagrammatic approach to pairing fluctuations 
and its extensions. Various degrees of self-consistency within the t-matrix 
approximation. Gor'kov-Melik-Barkhudarov (screening) corrections. 
Scattering length of composite bosons in the BEC limit.

Lecture 3: “Intra- and inter-pair correlations''
 10/10 Thursday 3:30 p.m. - 5:00 p.m.

The two characteristic lengths of the BCS-BEC crossover. Pair correlation 
function. Mean field vs pairing fluctuations. The Tan's contact. Correlation 
function of the order parameter. An interesting curiosity.

Lecture 4: “Single-particle spectral function and RF spectroscopy''
 10/11 Friday 3:30 p.m. - 5:00 p.m.

Single-particle spectral function vs pseudo-gap. The underlying Fermi 
surface and the Luttinger wave vector. RF spectroscopy vs pairing gap. 
Final-state effects. Comparison with experimental data (via tomographic 
techniques). The Tan's contact again.
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Lecture 5:  “Inhomogeneous Fermi systems''
 10/15 Tuesday 3:30 p.m. - 5:00 p.m.

Bogoliubov-deGennes equations. Regularization procedure. Effective 
equations for gap parameter in external fields: Ginzburg-Landau, 
Gross-Pitaevskii, and LPDA equations. Recovering the GL and GP 
equations from the LPDA equation. Coarse-grained number density and 
current.

Lecture 6:  “Quantum vortices and proximity effect''
 10/16 Wednesday 3:30 p.m. - 5:00 p.m.

Single quantum vortex vs coupling and temperature. Complex vortex 
structures in a rotating trap. Validity of Feynman's theorem. Moment of 
inertia in the presence of vortices. NLPDA equation and proximity effect.

Lecture 7:   “Josephson and related effects''
 10/17 Thursday 3:30 p.m. - 5:00p.m.

Josephson characteristics at T=0. Critical velocity and Landau criterion 
for superfluidity: pair breaking vs sound mode. Considerations on the 
energy stability. Absence of reflected wave in the Josephson tunneling.

Lecture 8:  “Effects of weak disorder on the BCS-BEC crossover''
 10/18 Friday 3:30 p.m. - 5:00 p.m.

Averaging over disorder. Diagrammatic approach in momentum 
representation. BCS and BEC limits. Effects of weak disorder on 
thermodynamic quantities. Effects of weak disorder on dynamical 
quantities. The role of the underlying Fermi surface.
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