Q)]
2019 2022

Plasma CVD synthesis of atomically precise 1D nanocarbon materials and its
innovative applications

Kato, Toshiaki
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Atomically-precise structural-controlled synthesis of 1D nanocarbon

materials such as carbon nanotubes (CNTs) and graphene nanoribbons (GNRs) has been realized by using
advanced plasma processing. For CNTs, ultra-high purity (>96%) synthesis of (6,5) CNTs has been
realized. For GNRs, integrated synthesis of GNR-based quantum dot device has been realized by rapid
heating plasma CVD. Synthesis of similar low dimensional materials, known as transition metal
dichalcogenides (TMDs), has been also investigated, resulting in first development of in-situ
monitoring CVD for real 2D materials. Non-classical nucleation has also been elucidated by using
this method. Furthermore, as an innovative device applications of 2D materials, nearly invisible
solar cell has been fabricated with monolayer TMD, where averaged visible transparency is about 79%,
which is almost same with that of window glass.
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