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Development of Nanomaterials Based on the Understanding of Surfaces and Interfaces

Outline
Modern industry is founded on thin film materials technologies, ranging from protective
coatings to electronic devices, and in order to improve their performance, controlling filmsubstrate interfaces is critical. The surfaces and interfaces become even more important in
the growth of nanomaterials and their properties, since the bulk part is reduced and the
surfaces and interfaces become dominant. Our aim is to develop new nanomaterials based
on the atomistic understanding of surfaces and interfaces, with the support of advanced
microscopies, such as scanning tunneling microscopy and transmission electron
microscopy. The hottest topic in our group, right now, is the study of Si-version graphene,
"silicene" , which is an ultimate Si-made nanomaterial with single-atom thickness. We
found this new two-dimensional material while trying to understand the surface structure
of diboride thin films grown on Si wafers. "Silicene" is the fruit of successful collaboration
with the photoelectron spectroscopy group and the first-principles calculation group in
JAIST.
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