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Development of a HTS SQUID gradiometer system for the
measurement of very weak magnetic field in an unshielded
environment
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We have developed a YBCO SQUID gradiometer system for the measurement of a very weak magnetic field in
an unshielded environment. The system consists of a SQUID gradiometer sensor, low noise pre-amp, and FLL(flux-
locked loop) control electronics. The gradiometer sensors have been fabricated on STO bicrystal substrates, and exhibit
a magnetic noise of 300 fT/Yy Hz/cm at 100 Hz. The overall magnetic field noise of the SQUID gradiometer system was
about 10 pT/y Hz/cm at 10 Hz without any magnetic shield. The system demonstrated a high stability for a long time,
and real-time measurement resolution £ 100 pT/cm in the unshielded environments.
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Fig. 1. Schematics of YBCO single layer

Gradiometer.
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Fig. 2. Schematic diagram of electonic circuit of
head-amp and controller
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Field Gradient Noise

Sample I Ry IRy AV
# LA Q uv uv
#a 25 7.1 178 10
#b 32 52 168 10
#c 36 5.2 188 14

Table 1. Charcteristics of YBCO single layer SQUID
gradiometers.
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Fig. 3. Noise spectra of the gradiometers.
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Fig. 4. Noise spectra of the unshielded gradiometer
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Fig. 5. Voltage output of the SQUID gradiometer
system with the applied gradient field induced
from a current flowing long line.
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Fig. 6. Trace of the magnetic field signal from the
movement of a wrist watch.
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