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Abstract

Thanks to recent progress in engineering topological band structures with cold atoms, the accessible parameter
regime of artificial crystal extends beyond that of its solid-state counterpart. For example, the physics of 2D Dirac
cones merging as well as the 2D topological Haldane model were realized with cold atoms in tunable optical
lattices. Furthermore, cold atomic systems also open the door for probing interesting geometric quantities which
are otherwise difficult to observe. Specifically, we study Landau-Zener processes in topological bands with
Bloch-oscillations-type experiment. The latter can reveal the full geometric information of the band eigenstates
beyond the first Brillouin zone [1]. Furthermore, we study an interferometer formed by two energy bands, the so-
called Stuckelberg interferometer. A new geometric phase shift is identified in the interference fringes [2].
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