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Abstract:

By introducing the Raman couplings, Bose Einstein condensate can be coupled into
different momentum states. A lattice in the momentum space can be created by
introducing multi-frequency Raman couplings. By engineering the tunneling rates, the
detunings, and the relative phase of the couplings in different sites, topological

models can be realized and studied experimentally. By switching the couplings on and
off, we realize a topological quantum walk of ultracold atoms in the momentum space.
The topological phase transition is mapped out and the interaction induced

localization effect is observed. By introducing the effective loss, a non-Hermitian AB
ring is realized and the non-reciprocal transport behavior is observed.
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