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Development of data analysis method for the era of magnetospheric multipoint
satellite observation

#Tsukasa NakamutgAkimasa Yoshikaw?

(IDepartment of Earth and Planetary Sciences, Kyushu Univétsiagulty of Science ,Kyushu University

Until now, most direct magnetospheric surveys have been carried out using a single satellite. However, in recent years,
missions using multiple satellites, such as the CLUSTER-II launched by ESA in 2000, have begun, and this trend is expected
to increase in the future.

When the magnetic field is observed by a single satellite, the time-varying component of the magnetic field data recorded
by the onboard magnetometer (Lagrange derivative) includes "the time-varying component of the magnetic field at the fixed
point where the satellite is located (Eulerian derivative)” and ” The magnetic field variation component caused by the satellite
crossing a spatially non-uniform region of the magnetic field (cruising effect)” is superimposed. And these two elements
cannot be distinguished in principle. The advantage of multi-satellite magnetic field observation is that it is possible to
(1) derive the Eulerian derivative and (2) derive the basic information on the spatial geometry of the magnetic field (twist,
curvature, and flux density gradient of the magnetic field lines) inside the formation flight of multi-satellites. We have
developed a method to derive such basic information from a formation flight of four satellites. Aiming at the practical
application of this method to satellite missions, we have started a study to estimate the phenomena actually occurring in
computer space from the hypothetical acquired data by the formation flight of four satellites using MHD simulation. In this
research, we are improving the open-source magnetohydrodynamic analysis software "OpenFOAM” to reproduce the 3D
space-time evolution of magnetic fields and plasmas, and verifying the above algorithm, with a view to testing it in repeatable
experiments with high reproducibility. In this presentation, we will discuss the initial results of this experiment and its
application to the magnetosphere-ionosphere coupled MHD simulator currently in operation.
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