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Abstract

The magneto-impedance (M) effect was discovered about 30 years ago and a micro-size
magnetic sensor utilizing this effect has become commercially available. We make some
modifications to the commercially available MI sensors to cover the dynamic range of the
geomagnetic field. The total cost of three MI sensors for the two horizontal and one
vertical components including the modification is approximately 1/3 of the standard price
of triaxial fluxgate magnetometer sensors. For the period of March 30 to April 27, 2018,
we conducted experimental observations of geomagnetic field variations with the Mi
sensor magnetometer (MIM) at the Mineyama observatory, which is located about 100
km north-west of Kyoto, Japan. Data obtained with the MIM are compared with those
from the fluxgate magnetometer (FGM) that has been working at the observatory.
Results show that the MIM can record geomagnetic field variations such as geomagnetic
storm, solar quiet (Sq) variations, low-latitude positive bays, storm sudden
commencement (55C). and long-period geomagnetic pulsations with a peak-to-peak
amplitude of < 1 nT that are also detected with the FGM. Power spectra of the
geomagnetic field variations measured with the MIM and FGM are almost the same. It is
found that the MIM has a larger temperature drift than the FGM. The present study
reveals that the MIM is comparable to the FGM in measuring the geomagnetic field
variations in a period from a few tens of seconds to a few hours, and is useful for
researches in upper atmospheric physics or space physics.
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