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Metrology Applications of Josephson Junction Circuits
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There has been much impressive progress in the past two decades in devices, systems and applications of
Josephson voltage standards for precision metrology. Because the ac Josephson equation fundamentally links
frequency to voltage, modern ultra-stable frequency sources may be used in conjunction with arrays of Josephson
junctions to create significant voltages and waveforms which are used to calibrate instruments.

The three main classes of metrology involving Josephson junction circuits: dc voltage metrology, ac voltage
metrology, and temperature scale definition. For dc voltage metrology, circuits with over 500,000 Josephson
junctions have been made to produce step-wise and dc voltages up to + 20 V'.  Similar systems are in common
use worldwide for the calibration of Zener voltage references, ac-power standards, and Watt-balance experiments.
Ac voltage metrology (10 Hz to 100 kHz) has been performed using pulse-driven arrays (the Josephson Arbitrary
Waveform Synthesizer or JAWS) of up to 100,000 Josephson junctions for voltages up to 2 Vrms. The JAWS
system may be used for thermal transfer standard calibration or as a precision ac voltage source’. A special case
of the JAWS system is used to make small, pseudo-white noise waveforms which are used in Johnson noise
thermometry metrology to help re-define the temperature scale’.
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