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Design and property prediction of post-graphene thin-film materials based on
first-principles electronic-state calculation
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The electronic structures including their excited states in various
post-graphene materials such as transition metal dichalcogenides have been clarified by precise
electronic structure calculations, and the relationships between the electronic structures and the
periods or groups of the constituent elements have been qualitatively and quantitatively analyzed.
Time-dependent density functional theory was introduced to calculate the electronic excited states,
and simulations were carried out for photoconductivity, dielectric function, I-V characteristics,
piezoresistivity, piezooptical property, and thermoelectricity based on the electronic-state
calculations. Theoretical indicators were provided for the fabrication policy of heterojunction
structures and expected novel functions of post-graphene materials, and guidelines for the
development of high-performance 2D materials with excellent electronic properties were presented.
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