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Examination of data from inboard magnetometer (MGF-I) on BepiColombo MIO
and interference by the spacecraft
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By BepiColombo mission we aim to understand the essential properties of the Herman intrinsic magnetic field and physical
process occurring in the Herman magnetosphere. To achieve our aims, we installed dual magnetometers respectively on Mer-
cury Magnetospheric Orbiter (MMO, MIO) and Mercury Planetary Orbiter (MPO); namely four magnetometers in total are
implemented on BepiColombo. MIO spacecraft build in Japan has inboard (MGF-I) and outboard (MGF-O) magnetometers,
which are developed by Japanese and European groups, respectively. BepiColombo was launched in October 2018 and is
now cruising in the interplanetary space. It will be inserted into the orbit around Mercury in 2025 after swing-by with the
earth, Venus, and Mercury.

The MGF-I and MGF-O sensors are placed in the middle and on the top, respectively, of the Sm-length MAST of MIO
spacecraft. During the cruising to Mercury the MAST is stored in a container, and the two sensors are located nearby the
surface of the spacecraft. Although the magnetic noise radiated from the MIO spacecraft is well restrained, the sensors are
considerably interfered by the components on MIO. Moreover, since MIO, MPO (built by ESA) and a transfer module (MTM)
are stacked during the cruising, MGF sensors suffer strong magnetic noise from MPO and MTM as well. These magnetic
noise varies with wide-range timescale and is difficult to remove. Although we have chances to measure the interplanetary
field, draping fields around Venus and Mercury and Herman main fields, the interference noise degrades the accuracy of the
measured field.

All of four sets of magnetometers on MIO and MPO are interfered by the magnetic noise, while the magnitude depends on
the location and distance from the spacecraft. Comprehensive analysis of data from four magnetometers at different locations
nearby and around the BepiColombo module will enable the separation of the natural field from the noise, and improvement
of the measurement accuracy. MGF-I sensor is located just inside the surface of the MIO spacecraft. It suffers most strongly
the noise from BepiColombo module, and suitable to examine the magnetic interference precisely. We are investigating the
method to utilize MGF-I data to improve the accuracy of the magnetic field data obtained by BepiColombo comprehensively.
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