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Cold atoms in a rotating optical lattice!
CHRISTOPHER, J. FOOT, University of Oxford, UK

We have demonstrated a novel experimental arrangement which can rotate a two-dimensional optical lattice at frequencies
up to several kilohertz. Our arrangement also allows the periodicity of the optical lattice to be varied dynamically, producing
a 2D “accordion lattice” [1]. The angles of the laser beams are controlled by acousto-optic deflectors and this allows smooth
changes with little heating of the trapped cold (rubidium) atoms. We have loaded a BEC into lattices with periodicities
ranging from 1.8um to 18um, observing the collapse and revival of the diffraction orders of the condensate over a large range
of lattice parameters as recently reported by a group in NIST [2]. We have also imaged atoms in situ in a 2D lattice over a
range of lattice periodicities. Ultracold atoms in a rotating lattice can be used for the direct quantum simulation of strongly
correlated systems under large effective magnetic fields, i.e. the Hamiltonian of the atoms in the rotating frame resembles
that of a charged particle in a strong magnetic field. In the future, we plan to use this to investigate a range of phenomena
such as the analogue of the fractional quantum Hall effect.
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