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Motivation

Interplay between interactions and disorder
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Disorder and interactions can compete or cooperate,
depending on the interaction strength: Bose glass

formation vs. screened-disorder superfluidity

Scarlettar et al (PRL,1991);
Deissler et al (Nat. Phys. 2010)

Effects on dynamical properties? For Bloch
oscillations in disordered lattice potentials:

prediction of reduction/enhancement of damping
Schulte et al (PRA,2008); Walter et al (PRA,2010)

s>=0 Bloch Oscillations
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BEC in aTilted,
Incommensurate Optical Lattice

Bichromatic optical lattice (1D)
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(excluding gravity)
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Lattice band structure (B:1.36) effectively incommensurate

ground band of primary
lattice (s1=3)
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s>>0 Bloch Oscillations

Landau Zener (LZ) tunneling
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Combined Effect of Interactions and Disorder
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- disorder-free case: more interactions sinteractions renormalize the minigap
mean more damping (reduction) and thus lead to a
* disordered case: more interactions breakdown of adiabaticity

can mean more, or less, damping

- screening of disorder potential;
- (parabolic) fit yields minimum crossover to interaction-dominated

foru=029Egr~A damping near p~A




