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Topological quantum phenomena in atomic Bose-Einstein condensates
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We have studied the topological structure of matter in real and momentum
space and its control by a driving external field, mainly for Bose-Einstein condensates of atomic
gases, but also for other quantum systems such as chiral magnets and superconductor/normal conductor
junction systems. As major results, we have investigated the properties of non-Hermitian
Hamiltonians intrinsic to Bose particle systems, and clarified the topology of the appearance of
complex eigenvalues and how the appearance of complex eigenvalues can be controlled by a driving
external field. We also proposed an experimental method to realize nontrivial topological classes
under the time-periodic Hamiltonian. Furthermore, we elucidated the dynamics of vortex generation by

artificial gauge fields created by the spatial structure of spins.
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