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Studies on superconducting field-effect transistors with multi-gate structures
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Diamond field-effect transistors(FETs) using boron-doped superconducting
diamond as the source and drain electrode and a two-dimensional hole gas (2DHG) as a channel was
fabricated, and the modulation effect of the drain current by the gate voltage was demonstrated at
low temperatures. We have also succeeded in direct gate modulation of the superconducting current of

a superconducting diamond channel FET. Superconducting Bi2212 ultrathin film was made by cleaving
method, dilute hydrochloric acid treatment method, and PLD deposition method. In order to observe
the vortex behavior, which is necessary for understanding the operation of superconducting
transistors, we developed a magneto-optical thin-film sensor and succeeded in developing a
magneto-optical microscope system that can observe the motion of a single vortex in real time.
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