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Ultra-sensitive rock magnetometer using pico-tesla magneto-impedance sensor
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Sensitive rock magnetometers have been developed, using pico-Tesla resolution Magneto-Impedance (pT-MI) sensor, a spec
kind of MI sensor with a resolution of 1 pT comparable with conventional SQUID sensors (e.g., Uchiyama et al., 2012). To detect
weak magnetic signals from natural samples, we have employed in this study a Ml gradiometer comprising of a pair of the pT-MI
sensors to achieve high common-mode noise reduction. This MI gradiometer was tested first of all to a spinner magnetometer t
replacing the flux-gate sensors. It was demonstrated that the new-type spinner made more sensitive and quicker measureme
possible than the conventional ones, and that a suitable electric amplification combined with digital signal processing coulc
enable ultra-sensitive measurements that only SQUID magnetometers have achieved so far. The MI gradiometer has also be
tested to other different types of magnetometers, such as VSM, pendulum, and surface scanning magnetometers. These res
suggest that the MI gradiometer would be useful as a new sensitive and convenient magnetic sensor with broad applicability t
rock and mineral magnetic investigations.
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