(®)
2016 2018

Measurement of single molecular devices by development of novel graphene flat
electrodes
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In this study, we have developed an innovative flat electrode that is
important for realizing single molecule devices by using of local conductance control of graphene.
Local conductance modulation was performed by ion irradiation with a spatial resolution of 1 nm on
single layer graphene using a helium ion microscope. The change in resistance when the width of the

helium ion irradiation area was increased by 1 nm was examined. The resistance increased rapidly at
first, but the increase in resistance became moderate when the width exceeded 25 nm. We also
studied the polymerization of diacetylene molecules, which is important in realizing single-molecule
devices, and made comparisons on graphite and hexagonal boron nitride substrates. It was revealed
that the polymerization rate was 170 times faster on the hexagonal boron nitride substrate, and a
self-sensitizing polymerization was confirmed during formation of the polymer chain.
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