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As well known for physics laws, such as ampere’s law and Biot-Savart law, electric current induces a magnetic field.
This is also true in biological systems. Therefore, any living systems that are electrically excitable simultaneously
induce a magnetic field upon their excitation. So far, superconducting quantum interference devices (SQUID) have
been used to measure biological magnetic activity. However, the total system of a SQUID sensor is so large and
expensive that only limited number of research institutes and central hospitals can enjoy the benefit. New magnetic
sensors based on different technologies are anticipated.

In this study, we thus developed a magnetic sensor for personal use, by employing magnetoimpedance (MI) technology,
which is available at a body temperature. In order to measure weak magnetic signals equivalent to a biological magnetic
field without using a magnetic shield, we made a gradio-type magnetic sensor using a new sensor element, in which a pair
of MI elements magnetically linearly connected. Electromagnetic induction potentials which pulse-like electric current
repeatedly generated in paired coils of the gradio-magnetic sensor at 1 ps intervals, were differentiated and amplified
using an instruments amplifier for a high frequency use. Thus, the probe of this sensor was movable, and relatively easily
applicable to biological systems. The output signals of the instruments amplifier were converted to digital signals by using
a A/D converter of 400 MHz. The digital signals of electromagnetic induction were accumulated by 1000-5000 to reduce
the noise, and repeatedly stored in the computer memory. The accumulated electromagnetic induction signals of
1000-5000 times corresponded to 1-5 ms, and such digital signals could be stored in the memory up to magnetic
measurements of 10-15 s. When square pulses of 40 nT were repeatedly generated on the sensor using an external electric
current application, as a control experiment, the peak amplitude of electromagnetic induction signal correspondingly
changed. We now assess what data processing, e.g. curve-fitting and spectral conversions of electromagnetic induction
signals, optimizes the signal-to-noise ratio.




