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We fabricated an NbN superconducting nanowire on a carbon nanotube and measured its
electrical properties at low temperatures. As a result, the nanowire clearly observable for thermal
phase slip was successfully realized. We also performed voltage-current measurements under
microwave irradiation and found a phase slip along with its fluctuation and a hysteresis of a critical
current at a low microwave power range. On the other hand, at a high microwave power range, we
observed a transition at the threshold power where the hysteretic behavior suddenly ceases. This
experiment enabled to control voltage steps with phase slips by a micro-wave power and each
phase-ship center by microwave irradiation. The present results exhibit a feasibility of an electrical
control of occurrence and a number of phase-ship centers by microwave irradiation. It would be a
new method to control a phase slip.

We prepared a cryostat and lead circuits for a mechanical resonance test of a superconducting
nanowire in superfluid helium. We manufactured feedthroughs with brass-made hermetic
connectors and added coaxial wiring in the cryostat. We also prepared a superconducting vibrating
wire and a quartz tuning fork. These mechanical resonators will be utilized for a helium liquid level
meter and an operation check of the circuits and oscillation in a magnetic field. On top of that, the
resonators and the nanowire substrate were arranged with each other with a well-tuned spacing,
on a conception of an experiment that a nanowire detects quantized vortices generated by a quartz
tuning fork. A sample cell was cooled down to 1.3 K with a cryostat and an operation test of each
resonator was performed in a vacuum and helium liquid. As for the nanowire, we observed a
difference of signals between presence and absence of a magnetic field; yet we did not obtain any
conclusive evidences for mechanical resonance of the nanowire for the time being. As for the
superconducting vibrating wire and the quartz tuning fork, we confirmed normal operation and
successfully observed a temperature dependence of a viscosity of the liquid and a superfluid
phase transition.
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We fabricated an NbN superconducting nanowire on a carbon nanotube and measured its electrical properties at low temperatures. As
a result, the nanowire clearly observable for thermal phase slip was successfully realized. We also performed voltage—current
measurements under microwave irradiation and found a phase slip along with its fluctuation and a hysteresis of a critical current at a
low microwave power range. On the other hand, at a high microwave power range, we observed a transition at the threshold power
where the hysteretic behavior suddenly ceases. This experiment enabled to control voltage steps with phase slips by a micro-wave
power and each phase—ship center by microwave irradiation. The present results exhibit a feasibility of an electrical control of
occurrence and a number of phase—ship centers by microwave irradiation. It would be a new method to control a phase slip.

We prepared a cryostat and lead circuits for a mechanical resonance test of a superconducting nanowire in superfluid helium. We
manufactured feedthroughs with brass—made hermetic connectors and added coaxial wiring in the cryostat. We also prepared a
superconducting vibrating wire and a quartz tuning fork. These mechanical resonators will be utilized for a helium liquid level meter
and an operation check of the circuits and oscillation in a magnetic field. On top of that, the resonators and the nanowire substrate
were arranged with each other with a well-tuned spacing, on a conception of an experiment that a nanowire detects quantized
vortices generated by a quartz tuning fork. A sample cell was cooled down to 1.3 K with a cryostat and an operation test of each
resonator was performed in a vacuum and helium liquid. As for the nanowire, we observed a difference of signals between presence
and absence of a magnetic field; yet we did not obtain any conclusive evidences for mechanical resonance of the nanowire for the
time being. As for the superconducting vibrating wire and the quartz tuning fork, we confirmed normal operation and successfully
observed a temperature dependence of a viscosity of the liquid and a superfluid phase transition.
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