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Controlling interaction of ultracold atoms in an optical superlattice’
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First, I will briefly review the methods to control spin- exchange interaction for ultracold atoms in an optical lattice [1], and
the recent experimental techniques to demonstrate the second-order tunneling responsible for the spin exchange interaction
with a superlattice [2]. Then, I will discuss the interaction for strongly interacting atoms in a lattice near a wide Feshbach
resonance. The strong interaction brings in a number of new features such as multi-band populations and direct neighboring
interaction. Under certain circumstances, this complicated system can be described by an effective single- band model (the
general Hubbard model) which has particle assisted tunneling for the atoms [3]. The particle assisted tunneling means that
the effective atomic tunneling rate from the site i to j depends on whether there is another atom on these two sites. The
particle assisted tunneling brings in new feature for quantum many-body physics. I will describe an experimental scheme to
test the prediction of the particle assisted tunneling for strongly interacting atoms based on the use of the optical superlattice
technique [4].
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