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Wideband Triaxial Search-coil Magnetometer for Next-generation Scientific Satellite
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This study aims for development of a new wideband magnetometer for plasma wave observation by scientific satellites. Next
generation observation requires wideband and higher sensitivity of magnetometers. For instance, we will need a magnetomet
with a sensitivity of 1 fT/(Hz)/? at 100 kHz for the detection of the Continuum Radiation, which has been observed only by an
electric field antenna in the conventional observation. Also, we will need a magnetometer for magnetic field vector which gives
the arrival direction of waves.

In this study, we have focused on search-coil type magnetometer. Traditional search-coils, which are mounted on many spac
craft for example GEOTAIL and BepiColombo/MMO, have been used for plasma wave observation below about 10 kHz. Here
we have aimed to improvement of the observing frequency up to 10 times higher than their search-coils. The upper limit of
the observable frequency depends on the inductance and the stray capacitance of the search-coil. For wideband search-caoill,
should minimize both parameters. However, the inductance is not easy to be reduced because inductance directly relates wi
the detectable sensitivity. The stray capacitance, which depends on the physical conditions like the cable length between the c
and the preamplifier, also cannot be reduced easily. Thus, wider bandwidth of search-coils is very difficult because of the basi
construction of search-coil.

On the other hand, BepiColombo/MMO has two kinds of search-coils for low(0.1 Hz - 20 kHz) and high(10 kHz &amp;#8211;
640 kHz) frequency band. BepiColombo/MMO has one set of triaxial search-coil, which consists of two sensors for low fre-
guency and one sensor for both low and high frequencies.

In this study, we have developed a new wideband search-coil, which is made by a specific structure. The specific structure |
&quot;variable inductance search-coil,&quot; which consists of only passive elements.

In this presentation, we will report on the structure and highly accurate theoretical model of our search-coil, and show the
theoretical and measurement results of our prototype search-coil, which have the sensitivity of 1'{¥/gitizyo frequencies,

100 kHz and 1 MHz. Additionally, we will discuss approximate search-coil model, which is distributed constant circuit, instead
of the highly accurate but complicated model, which is lumped constant circuit.
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