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Abstract：

Periodic driving has become one highly versatile tool in quantum control. Many

efforts have been devoted to explore non-trivial effects induced by periodic driving

on quantum systems. In this talk, I will report that interesting nonequilibrium

quantum phase transitions (QPTs) can be triggered by engineering non-trivial band-

gap structure and midgap bound state in Floquet quasi-energy spectrum using

periodic driving. I will clarify this idea by two examples. One is to induce more

colorful topological QPT in one-dimensional Kitaev model and in two-dimensional

Haldane model by periodic driving. A tunable number of topologically protected

Majorana edge modes can be generated in Kitaev model by a well-designed periodic

driving, which may supply a novel way to identify the topological phase of the

system. The topological insulator phases with a large Chern number can be

triggered in the Haldane model by periodic driving. A proposal for such large-

topological-number phases realized in cold-atom systems is given. Another is to

induce nonequilibrium QPT in the system consisting of a spin interacting with a spin

bath by periodic driving. It is found that whenever the QPT manifested by the

formation of a midgap state in the Floquet quasienergy spectrum occurs, the

decoherence of the spin induced by the spin bath can be suppressed. This opens an

avenue to control decoherence by periodic driving.
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