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BEC-BCS transition in Fermionic Gases
Superfluid transition

Weak interactions: two well-understood regimes:

● a > 0: Bose-Einstein Condensation of Molecules

● a < 0: BCS (Bardeen-Cooper-Schrieffer) transition similar to electron pairing in 
superconductors

In the crossover region between the two: strongly correlated fermions

Momentum Distribution Measurements
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BCS distribution
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Near resonance: universal regime: a new high Tc superfluid

Berezinski-Kosterlitz-Thouless transition in 2D gases

No Bose-Einstein condensation at finite temperature
Transition to quasi-long range order at n2D Λ2~1
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Observation of vortices as dislocations in the interference pattern

Fast rotating bosons

Monopolar oscillation of a 
fast rotating condensate

Theoretical study of the 
excitation spectrum for 
homogeneous systems
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Trapping frequency = rotation frequency: quantum Hall regime

Study of heteronuclear dimer
scattering properties

Large mass ratio: Born-
Oppenheimer approach, long 
range effective interaction
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Weakly bound dimers of fermions

Perspectives: ANR Gascor and Fabiola
Fermions and bosons in optical lattices: 
Antiferromagnetism and frustration 

New 4He setup
Dynamics of Mott insulator transition

Néel transition to antiferromagnetic order (CPHT)
Pairing with different species
New quantum phases
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