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Calibration of the plasma wave and particles dedicated to the measurement of the
S-WPIA of the Arase Satellite
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One of the science targets of the Arase satellite mission is to clarify the mechanism of the generation/extinction of relativis-
tic high-energy electrons accumulated in the outer radiation belt. It is thought that the wave-particle interaction is a plausible
mechanism for generation/extinction processes of relativistic electrons. For the purpose of observing the interaction between th
plasma wave and particles, the Arase satellite is equipped with the Software-type Wave-Particle Interaction Analyzer (S-WPIA)
In the S-WPIA, it is possible to evaluate the wave-particle interaction quantitatively by calculating the time change of kinetic
energy of particle by taking the inner product of the instantaneous vector of electric field of the plasma wave and the velocity
vector of a particle, or by observing the relative phase angle distribution between the instantaneous vector of the magnetic fiel
of the plasma wave and the velocity vector of a particle.

However, the data of the electromagnetic field obtained from the plasma wave observation device is affected by the amplitud
and phase by various amplifiers of the sensor and the observation device. In particular, the antenna impedance changes dyne
ically depending on the plasma environment around the satellite. Therefore, it is necessary to accurately calibrate the amplituc
and phase of the electromagnetic field vector of the plasma wave in consideration of the characteristics of the observer and tt
antenna and the plasma environment around the satellite. We picked up some events of the whistler-mode chorus waves. The
we compared the refractive index calculated from the calibrated electromagnetic field data with its theoretical value obtainec
from the Appleton-Hartlee equation.

On the other hand, when the plasma wave is obliquely propagating, the electromagnetic field does not rotate with a constal
phase change in the polarization plane. Therefore, the relative phase angle between the instantaneous vector of the magne
field and the velocity of a particle is unevenly observed. Then, it is necessary to make the observation possibility uniform by
weighting the distribution of the relative phase angle with the observation frequency. We uniformed the observation possibility
of the relative phase angle between the instantaneous vector of the magnetic field and the velocity of a particle, and corrected tl
distribution of the relative phase angle, and calculated the phase angle distribution between the plasma wave and a particle.

In the presentation, we will discuss the accuracy of the calibrated electromagnetic fields data of the plasma wave and the resul
of calibrating the relative phase angle distribution between the instantaneous vector of the magnetic field and the velocity vectc
of the particle, and aim to improve the accuracy of S-WPIA observation.
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