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Development of Ultra-High Sensitive and High-Speed Response Superconducting Digital
Magnetometer
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We developed an ultra-high sensitive and ultra-high response superconducting
digital magnetometer. By on-chip superconducting digital control circuits, the operating point of the
superconducting magnetic sensor can be kept to be at the optimum point. Theoretical analysis and
fundamental experimental results indicate that high magnetic flux resolution and high-speed response to
the input magnetic flux can be achieved by the developed superconducting digital magnetometer. Toward the
practical magnetometer system, we investigated magnetic-field-tolerant superconducting circuits that can
operate under the earth magnetic field environment. We demonstrated 100 GHz operation of the
superconducting T flip-flop with the wide operating margin in the earth magnetic field environment. The
practical applications of the superconducting digital magnetometer can be achieved by combining two
technologies investigated in this research.
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