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We have developed a prototype of highly sensitive detection system for geomagnetic fields by using superconducting
quantum interference devices (SQUIDs) and demonstrated field measurements in order to evaluate its performance. The
system is configured with 3-axis SQUID magnetometers, driving electronics and a cryostat made of GFRP, whose size is
0.42 m in diameter, 1 m in height and 35 L in capacity. With this cryostat, the SQUIDs are operated in superconductive
state for a month. The field noise of the SQUID magnetometer is 15 fT/NHz@ 100Hz and 2pT/NHz@0.01Hz. The low
frequency noise is mainly attributed to the 1/f noise of the preamplifier in the driving electronics. The dynamic range was
set to be £150 nT and the minimum field resolution of the system is 15 pT, which is limited by the resolution of the data
logger with 14 bit ADC.

The field test was performed in a wooden cabin built on our laboratory premises. The SQUIDs were located 1 m below
the ground level. We confirmed that the system is able to detect geomagnetic signals with high sensitivity. However, we
also confirmed that the output drift due to temperature change, which was 7 pT/°C, causes fluctuation in the operation of
the SQUID and small flux jumps consequently. In addition, the dynamic range was not enough for a big magnetic storm
over 200 nT. Based on these results, we next plan to improve this prototype and realize a practical system as a promising
tool for research on geomagnetism.




