Bose-Einstein Condensates in Moving Random Potentials
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Abstract

The hydrodynamic properties of a dilute stationary Bose-Einstein condensate are determined from solving the coupled continuity and Euler equations. Here we develop a perturbative solution
approach by assuming that the disorder potential is weak and moving slower than the sound velocity. In this way we find explicit expressions for the disorder ensemble averages of both the
condensate and the superfluid density for a Lorentzian correlated disorder. In the special case of a static delta correlated disorder in 3d the results reduce to the ones derived originally by Huang
and Meng [1-4]. Furthermore, we specialize our results to Bose-Einstein condensates with quasi 1d ring geometry which have been experimentally realized in different laboratories worldwide. In
particular, we discuss how the ring length affects the respective hydrodynamics properties.
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Two-fluid model ® N\ = 45522 3], ke = ggm

e Depletion increases with K, and decreases with o
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e Separate momentum and kinetic energy densities, kig = kg — Akg
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e Discretized version of the perturbation theory for o-correlated disorder: a1, = — 2($g§/ hK =
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