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Development of Wideband Triaxial Search-coil Magnetometer for ERG satellite mission
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This study aims to develop the search coil magnetometer for ERG satellite mission. ERG is a Japanese micro satellite missic
for the first integrated observation of energetic particles, electromagnetic fields and plasma waves around the equatorial plan
The search coil magnetometer is required to have the performance to cooperate with other scientific instruments. For exampl
we need a high sensitivity of the search coil magnetometer (1 fT/(Fa} 100 kHz) for the detection of the Continuum Radia-
tion which has been observed only by an electric field antenna in the conventional observation. Furthermore a triaxial search co
magnetometer gives the arrival direction of waves. We have been designing the search coil under the physical constraints (su
as size:less than 20 cm; total weight:less than 1 kg; etc.) for ERG satellite.

Traditional search coils, which are mounted on many spacecraft for example GEOTAIL and BepiColombo/MMO, can observe
electromagnetic waves below about 10 kHz. Here we should have great improvement in their frequency characteristics for ER(
mission. The upper limit of the observable frequency depends on the inductance and the stray capacitance of the search coil. F
wider bandwidth of the search coil, we should minimize these parameters. However, the inductance is not easy to be reduced b
cause low inductance directly gives the poor sensitivity at low frequencies. The stray capacitance, which depends on the physic
conditions like the cable length between the coil and the preamplifier, also can not be reduce easily. Thus, we should adjust tt
parameters for different purposes.

Atfirst, we adjusted several parameters for the search coil and designed its preamplifier to obtain the sensitivity of 1¥T/(Hz)
at 100 kHz. Then, it was confirmed that this goal is achieved by using a uniaxial search coil with the coil winding of 300-400
turns, the preamplifier which is similar to the search coil preamplifier onboard BepiColombo/MMO and some other parts.

Next, we carried out studies of a triaxial search coil magnetometer. It was found that just a combination of three uniaxial searct
coil magnetometers had interchannel crosstalk. Also, our experiments showed that the crosstalk pathway was on the preampilifi
and the crosstalk could be reduced down to -50 dB with the use of the electrostatic shielding on each channel of the preamplifie

Finally, for the wideband search coil magnetometer, we are developing a search coil having a variable inductance with fre:
quency.

In this presentation, we will report the details about the topics such as 1. structure of high sensitivity uniaxial search coil, 2.
crosstalk avoidance for wideband triaxial search coil and 3. search coil with variable inductance.
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