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Material design of group-1V alloy monolayers using bond engineering concept
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In this research project, we found that the miscibility of alloy monolayer

thin films such as SiGe and ternary monolayer thin films such as CSiGe and SiGeSn is greatly changed

by lattice constraint by the growth substrate. The miscibility is improved depending on the
composition. The band structures of these monolayer thin films were also examined. They possess a
direct bandgap or a zero gap semiconductor with Dirac cone like graphene depending on the
composition. Furthermore, we investigated the structures of compound semiconductors such group 1I1-V
and group 11-VI materials, and clarified that the hexagonal structure, which is one of metastable
structure in bulk phase, becomes stable when the thickness of a nitride semiconductor is small.
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