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Exciton dynamics in monolayer materials revealed by direct observation of dark
exciton states
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In this project, we performed some types of ultrafast _spectroscopies in
van-der-Waals layered materials to Investigate the whole relaxation dynamics including both bright
and dark excitons. (&) We investigated carrier dynamics in monolayer WSe2 under strong excitation.
The excitation intensity dependence indicates the effect of saturable absorption and/or dark states.

(b) We revealed ultrafast carrier dynamics with regard to the amorphous-to-crystalline phase change

in Cr2Ge2Te6, a candidate material for phase change random access memory. (c) We demonstrated
terahertz (THz) sum-frequency excitation of a Raman-active (IR-inactive) phonon modes by broadband
and intense THz pulses, which opens up a new way to control lattice vibrations in atomic layer
materials.
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