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A CVD method using gallium as a liquid metal catalyst was proposed as a

direct formation process for freestanding film of monolayer graphene. Nanopore milling was performed
on freestanding CVD graphene films using a helium ion microscope. The nanopore fabrication was
reproducible with a minimum size of 3.5 nm to freestanding CVD graphene.
As a result of the investigation of the removal process of AuNP surface molecules, it was possible
to perform SERS measurements free from noise effects caused by molecules that had previously coated
the surface. SERS measurements of single-stranded DNA with AuNP dimers of 200 nm on a substrate were
performed. We investigated the possibility of optical single molecule/single base detection and
identification of DNA oligomers. Nanogap electrodes were fabricated by nano-wiring on AuNP dimers.
Electrical and optical evaluation of the nanogap was performed based on tunneling current and SERS
characteristics, respectively.
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