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High-frequency analysis of superconducting device by using microwave equivalent
circuit

Nakayama, Akiyoshi
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(Nb) (A Nb/Al-oxide/Nb
Nb 4.2K

(50GHz---0.1mV)

By using niobium (Nb) superconducting material and aluminum (Al) metal, we have
fabricated Nb/Al-oxide/Nb Josephson tunnel junctions. Though Nb/Al-oxide/Nb superconducting junctions a
current can flow without voltage drop at liquid helium temperature (4.2K), where the critical current
value can be modulated by an external magnetic field. In the current-voltage characteristics of this
superconducting junction, both the superconducting current and the resonant current steps at a finite
voltage can be observed. The microwave would propagate perpendicular direction to an external magnetic
field inside the junction tunnel-oxide region. The microwave frequenc¥ is proportional to the voltage
value (50GHz---0.1mV). We can explain these phenomena using our new plain microwave circuit model.
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