Photonica 2017 1. Quantum optics and ultracold systems

Transport dynamics in optical lattices with flux
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Recent cold atom experiments have realized artificial gauge fields in periodically modulated optical lattices
[1,2]. We study the dynamics of atomic clouds in such systems by performing numerical simulations using the
full time-dependent Hamiltonian and compare results with the semiclassical approximation. Under constant
external force, atoms in optical lattices with flux exhibit an anomalous velocity in the transverse direction. We
investigate in detail how this transverse drift is related to the Berry curvature and Chern number, taking into
account realistic experimental conditions.
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