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Comets are samples of small celestial bodies retaining the characteristics at the early era of the solar system and providing
essential information to understand the origin and evolution of the solar system. Previous missions to explore the comets
have targeted short-period ones with orbital period of less than 200 years. However, these comets have approached the Sun
many times, making it difficult to distinguish whether their surface features are original or affected by the solar illumination.
The European Space Agency (ESA) and Japan Aerospace Exploration Agency (JAXA) are planning the Comet Interceptor
mission, the first-ever mission to explore a long-period comet whose characteristics have not been affected by the solar illu-
mination. In this mission three spacecraft will be launched to observe a comet simultaneously, aiming to gain new insights
into the formation and evolution of the solar system and the interaction between the solar wind and the comet. The spacecraft
are scheduled to launch in 2029; ESA provides the main spacecraft (A) and one of the daughter spacecraft (B2), while JAXA
provides the other daughter spacecraft (B1).

All these three spacecraft are equipped with magnetometers. On Spacecraft B1, to prevent artificial magnetic noise gener-
ated by the spacecraft itself from degrading the precise measurement of natural magnetic fields, the magnetometer sensor is
mounted at the tip of a 1.5-meter-long boom. The boom, which is compactly stored at the launch, will be deployed after the
launch. However, there are concerns that the magnetometer sensor might not be correctly aligned as designed, because the
boom could be distorted after the deployment. Since this alignment error directly impacts the accuracy of magnetic field data,
the boom distortion is a significant issue. In previous missions such as the Selenological and Engineering Explorer (SELENE)
and the Jupiter Icy Moons Explorer (JUICE), two coils are implemented inside the spacecraft to generate a known magnetic
field for the calibration of the magnetometer sensor alignment (Shimizu et al., 2008; Takahashi et al., 2009). However, for
the Comet Interceptor mission, it is not realistic to install coils since the weight restraint is the high priority. Therefore, we
are aiming to develop an alternative method to estimate the magnetometer sensor alignment using magnetic noise generated
by the instruments originally installed.

In this study, we use artificial magnetic noise from the spacecraft, which is normally a hindrance to measurements of natu-
ral magnetic fields, for the estimation of the sensor alignment after boom deployment. For the calibration, we treat the three
reaction wheels used for spacecraft attitude control as noise sources, and extract only the magnetic field variations induced
by their rotation for the alignment estimation. In this estimation, it is also necessary to determine the exact displacement of
the magnetometer sensor. This is because the boom distortion may shift not only its alignment but also its location, and this
positional uncertainty can degrade the accuracy of alignment estimation. The outline of the proposed procedure is as follows:
First, before launch, we conduct a ground experiment to construct a model to calculate the magnetic field generated by the
reaction wheels at any position around the wheels. After launch and the boom deployment, we compare the magnetic field
variations generated by the wheels with the pre-constructed model and estimate the position and alignment of the sensor. To
validate this approach, we conducted an experiment in the Magnetic Shielding Room at ISAS/JAXA to measure the magnetic
field generated by the flight-model reaction wheels. Based on the acquired magnetic field data, we constructed a model in
which the magnetic potential generated by the wheels is represented by a spherical harmonic expansion of the dipole term.
The time variations of the Gauss coefficients are assumed to follow sinusoidal functions having the rotational frequencies of
the wheels. Using this model, we carried out the alignment estimation procedure. We will discuss the achievable alignment
estimation accuracy based on the results.
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