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Perturbation theory Dipolar interaction and Lorentz-correlated disorder Anisotropic Lorentz-correlated disorder

e Gross-Pitaevskii equation BEC of atoms with magnetic dipolé“Cr [10] and®’Rb [11],Cqq = Hon? Laser speckles [14]: tunable disorder
BEC of molecules with electric dipolé'K®'Rb [12],Cqq = 412 Wire traps [15,16]: unwanted disorder
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—Disorder potential (x), disorder ensemble average [1-7] .
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e Condensate depletion . .
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e Equation of state

e Equation of state 6, z,=0andz=0
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—is O dependent
—correctionj, Is 8 independent
e Equation of state —decreases as bo#tandeyg increase

After renormalization [5]
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e Superfluid depletion
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... e Superfluid depletion

2m | 2m —Perpendicular component monotonically decreasing, red line g = Ay,.
e Superfluid Density x decreases asincreases
—Moving disorder, time-dependent Gross-Pitaevskii equati + INCreases agyq InCreases
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—Momentum density{j) = 4 (W*0W — WOW*) —Parallel component
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o 4n/ d3k R(K)kik | x smaller than condensgte depletion
W EmreE vk 1O Ea > Saen(Z) (1S 1NE)

x effective interaction strength [8]

3 e
d3k R(k)kik; . « finite localization time [8,13]
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—Isotropic casey (k) =V (|k|) andR(k) = R(|k]|):

e Sound velocity
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4 Cq = Co (Cd(CI) n AC%) ’ Cq4 - sound anisotropy for clean case
N—Ng= é(n—no)

e Sound velocity

—Two-fluid model: superfluid componemd vs) and normal fluid compo-
nent iy, vy = 0)

—Linearization of hydrodynamic equations for superfluidieto dispersion
relation in long-wavelength limit:
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