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Emergence of edge properties in atomic-layer materials by combining electronic
structure imaging and first-principles calculation
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In this study, we perform the electronic states imaging by ARPES for
monoatomic layer thin films fabricated by MBE. Also, theoretical calculation screening which
compares with the first principle calculation result obtained by defining some atomic layer and/or
edge structures is performed to identify crystalline and/or edge structures. This procedure is not
only to clarify the new crystal and edge structures in atomic layer materials but also to create new

functional materials and edge properties. In this study, we have succeeded in fabricating
bismuthene as a 2DTI candidate material and a-Bl and a-Sb as Rashba insulators grown on H-SiC(0001),
uncovering their crystal structures and electronic states by using ARPES and first-principles
calculations. Also, in monolayer 1T° -WTe2, the unusual change of electronic structure caused by the
negative thermal expansion coefficient has been revealed by ARPES and first-principles
calculations.
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