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Detection of a single-flux-quantum at 4.2 K by means of a ultra-charge-sensitive
single-electron device
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A superconducting quantum interference device (SQUID) is commonly used for
detection of a single-flux-quantum (SFQ) in a superconducting loop. A SQUID, however, occupies a
relatively large area. On the other hand, a single-electron (SE) device is a ultra-small and
ultra-charge-sensitive sensor, which is expected to detect an SFQ. In this research project, we
integrated an SFQ digital circuit with an SE device that would work as an SFQ detector. SFQ digital
circuits were made of niobium superconductors, whereas gold nano-particles were employed for island
electrodes of SE devices. SFQ circuits and SE devices developed in this research project
demonstrated new functionality, resulting in several publications. Unfortunately, the whole circuit

including an SFQ digital circuit and an SE device did not work as we expected. The reason was
insufficient sensitivity of the SE device on the SFQ circuit.
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