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Single photon detection on atomically thin film by control of electrode
interface
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This study investigates not only the steady state but also the transient
photoresponse of graphene field-effect transistor (G-FET) of which gate bias is applied through the
Schottky barrier formed at an n-type Si/graphene interface with a thin oxide layer. We revealed that

the tunneling process through the SiOx layer to graphene occurs along with recombination of the
accumulated holes and the electrons in the graphene at the surface states on the SiOx layer.The
photosensitivity is improved about 2 orders of magnitude, which resulted in a single photon
detection. In addition, we investigate the photoresponse of a MoS2 FET with a thin A1203 buffer
layer at the interface on a gate insulator. The application of a 2-nm-thick A1203 buffer layer at
the interface greatly improves not only the photosensitivity (5 orders of magnitude high
sensitivity) but also the response speed (10,000 times faster).
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