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Pair-condensed Fermi gases

Condensate of pairs of fermionic atoms, BCS-BEC crossover

Experiments in Yale (N. Navon), MIT (M.Zwierlein), Lens (G. Roati), Swinburne (Vale). ..
Single-particle excitations
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Method: Linear Response (in RPA)
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Higgs modes
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So far measurements only in ¢ = 0 (quench of interactions). Analogy with superconductors.
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Also visible in the density response
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Phonons

The sign of the dispersion can
change hw, = heq + v¢°
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Phonons: damping mechanisms

For dissipative properties (viscosity, thermal conductivity...) you need
phonon-phonon interactions. hwg; — hw, — ihl', /2
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Pairing mode at and above T,

1/kpa
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Pairing mode at and above T,

At T,, the window of visibility of

phonons/Higgs modes shrinks to .
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Fermionic quasiparticles beyond mean-field

The fermionic quasiparticles are perturbed by the presence of collective
modes
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