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Fig. 1. (a) Spatially periodic potential and Bloch bands in the k-space; (b) time-periodic potential and Floquet bands in energy;
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(c) schematics for Floquet engineering!”.
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Fig. 2. (a) Floquet engineering induced topological phase transition!”; (b) flat band of twisted graphene before and after light driving!”;

(c) the evolution of exchange strength with timel*!; (d) a schematic for manipulating magnetic properties of materials by Floquet

engineering!*d.
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Fig. 3. (a) Observation of valley selective optical stark effect in monolayer WS,*); (b) manipulation of optical nonlinear coefficients

in MnPS; by Floquet engineering®; (c) observation of light-induced anomalous Hall effect in graphenel; (d) replica tunneling

spectrum under the excitation of microwaves in graphene-aluminum Josephson junction®.
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Fig. 4. (a) TrARPES spectra of Floquet engineering in topological insulator Bi,Ses™); (b) sub-cycle resolved TrARPES spectra of
topological insulator BiyTes to show the formation of Floquet sidebands®l; (¢) TrARPES spectra of Floquet engineering in a semi-

conductor black phosphorus!®l.
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Abstract

Floquet engineering based on the strong light-matter interaction is expected to drive quantum materials

into nonequilibrium states on an ultrafast timescale, thereby engineering their electronic structure and physical

properties, and achieving novel physical effects which have no counterpart in equilibrium states. In recent years,

Floquet engineering has attracted a lot of research interest, and there have been numerous rich theoretical

predictions. In addition, important experimental research progress has also been made in several representative

materials such as topological insulators, graphene, and black phosphorus. Herein, we briefly introduce the

important theoretical and experimental progress in this field, and prospect the research future, experimental

challenges, and development directions.

Keywords: Floquet engineering, light-matter interaction, nonequilibrium states, topological materials, two-

dimensional materials
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