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[Abstract]

Hetero-interface systems consisting of two-dimensional (2D) layered materials have been
extensively investigated in relation to the development of optical and electronic devices. To
reveal their electronic functions, it is required to clarify the details of the electronic structure
under the applied bias and the photoinduced electronic interactions at the atomically-thin
interfacial region. Our group has developed the first-principles computational program named
SALMON for electron dynamics of nanostructures. By using the program, we elucidate the
optical and electric properties of a MoS,-Graphene heterostructure. It is found that the
electron transfer from graphene to MoS; is induced by the photoexcitation, and can be readily
controlled by an applied bias voltage. This electron transfer strongly depends on the details of
the electronic structure in the interfacial region. It is revealed that the photoexcitation of this
heterostructure causes the electron dynamics inherent in atomically-thin interfacial regions.
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