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Evaluation and improvement of shield noise in LTS-SQUID magnetometer system for
geomagnetic field observation
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We have been developing and testing a low-Tc superconducting quantum interference device (LTS-SQUID) magnetomete
system for highly sensitive observation of geomagnetic fields. In the previous study, we reported improvements in the perfor:
mance of the system, by developing a low-noise flux-locked loop (FLL) circuits and using a 24-bit data logger. By observing
the Earth fields with the system at Shiramine, Hakusan-city, we confirmed that the system could detect Schumann resonance a
ionospheric Alfven resonance, which are smaller than 1 pT/rtHz.

However, the background noise in the observation was 0.2 pT/rtHz, which was not a smaller value than expected. In order t
determine if the background noise is attributed to the system noise or not, we evaluated the thermal noise of the RF shield mac
of copper foil, which is covered around the SQUID magnetometers. As a result, we found that the low-frequency noise due tc
the RF shield was not negligible and possibly limited the system performance.

In this study, we will evaluate the noise generated from the RF shield. We will also show the performance in combination with
an improved shield and new SQUID magnetometers, whose intrinsic noise is reduced by half compared to that of the SQUIL
used in the previous study.
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