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Development of guantum voltage noise source using high-temperature
superconductor for precision thermodynamic thermometer

Urano, Chiharu

13,900,000

(HIM)
HIM YBa2Cu307-8

43 K

In this research, we focused on developing a technique for fabricating
Josephson junctions using Helium lon Microscopy (HIM) lithography. We successfully utilized HIM to
pattern YBa2Cu307-0 , a copper oxide high-temperature superconductor, to form Josephson junctions.
We observed that the critical current and resistance of these Josephson junctions systematically
varied according to the irradiation conditions of the helium ion beam. Additionally, we confirmed
the appearance of quantized voltage steps under microwave irradiation. To evaluate the
characteristics of the fabricated Josephson junctions, we developed a compact cryocooler capable of
simultaneously measuring the current-voltage characteristics of up to 10 devices, with a minimum
achievable temperature of 43 K.
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