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Abstract: We investigate the impact of time-dependent random Condensate depletion
potentials on a weakly interacting Bose gas. Our ultimate aim is

to explore and exploit the versatility of various scenarios of - s L . 1 —t/T
driven time-dependent random disordered potentials for Exponentially rising driving function: fr(t) =1—e
studying out-of-equilibrium dynamics of ultracold bosons. Here Stationary condensate depletion in 3D:

we study smooth quench of the disordered potential from the | Br . h2w2 202 + K202
initial disorder-free state. Depending on the quench rise time we ¢r = lim g, (1) = n/ 2 R(k)|+7q4 DO (1 212)
focus on two limiting cases: adiabatic and sudden quench. In the R3 A& - Tk k k)
long-time limit the former scenario reproduces the static K2 k2

disorder equilibrium case [1], while the latter leads to the Iy = Syt Ml = / hwi (hwi + 2p0)

formation of a non-equilibrium steady state. |
R(k) = / d°x G_kaR(X)
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Delta-correlated disorder:  R(x) = Rdé(x), R(k)=R

Ultracold bosons in random potentials
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System is initially in equilibrium:  ¥(x,0) = v/n, o= gn Disorder rise time influences steady state:
Externally driven smooth guench of random potential: q-(t) 5071 = 12 = 73/50
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Properties of driving function: O _
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Statistical characterization of disorder: 0-5f
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Off-diagonal long-range order and condensate density [2]: | |
Gaussian-correlated disorder:

no(t) = lim (U(x,t)U*(x',t)) = (U(x,1))[?
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R(x)=R
Particle density: n = (|U(x,t)?)
Condensate depletion: ¢q(t) = n — ng(t) |
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Perturbative treatment of weak disorder = | — 0
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Perturbative ansatz a la [3]: 2 -1 -
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Zeroth order solution: W, (t) = v/n 2 - L ED
First order equations:
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Second order equations:
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