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Superfluid fraction in an interacting spatially
modulated Bose-Einstein condensate
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At zero temperature, a Galilean-invariant Bose fluid is expected to be fully superfluid.
We investigate theoretically and experimentally the quenching of the superfluid
density of a dilute Bose-Einstein condensate due to the breaking of translational (and
thus Galilean) invariance by an external 1D periodic potential. Both Leggett’s bound
[1] fixed by the knowledge of the total density and the anisotropy of the sound velocity
provide a consistent determination of the superfluid fraction. The use of a large-period
lattice emphasizes the important role of two-body interactions on superfluidity.

[1] A.J. Leggett, “Can a solid be ”superfluid”?”Phys. Rev. Lett. 25, 1543‒1546 (1970)

Affiliation de l’auteur principal
Laboratoire Kastler Brossel

Auteurs principaux: M. HEINTZE, Carl; MAURY, Chloé; M. RABEC, Franco; CHAUVEAU, Guillaume (Lab-
oratoire Kastler Brossel); M. DALIBARD, Jean; M. BEUGNON, Jérôme; M. STRINGARI, Sandro; M. ROCUZZO,
Santo; M. NASCIMBENE, Sylvain

Orateur: CHAUVEAU, Guillaume (Laboratoire Kastler Brossel)

Classification de Session: Mini-colloques: MC16 Fluides classiques et quantiques hors équilibre

Classification de thématique: MC16 Fluides classiques et quantiques hors équilibre


