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Statistical analysis of low frequency waves observed by Arase satellite
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Various types of low frequency waves are observed by Electric Field Detector (EFD) onboard Arase satellite. In this
study, we are going to detect these low frequency waves from EFD data, and classify these waves into several types by using
machine learning. At first, we use SVM method to detect low frequency waves from 24 hour plots of EFD spectrum data. We
tested several parameters of SVM, and detected low frequency waves with more than 96% accuracy ratio. We applied this
SVM method to EFD spectrum data from 2017 to 2019, and succeeded in detecting 806 low frequency waves. Next, we try
to classify these detected low frequency waves into several types by clustering. We apply K-means method and hierarchical
clustering method to the image data of EFD spectrum plot and the numerical data which are the duration time and the center
frequency of the low frequency waves, respectively. Therefore, we found 5 types of low frequency waves with different
characteristics. In this study, we analyze two types of low frequency waves with narrower frequency range, which named
type A and the type B. The type A waves have the frequency range from OHz to 50Hz and observed 135 times. The type B
waves have the frequency range from 50Hz to 150Hz and observed 145 times. We investigated the observed positions the
type A and the type B waves by using the orbit data, and found that the type A and the type B waves are observed on the
opposite side of the sun, and the type B waves are observed in the nearer region to the earth. Next, we analyzed the relation
between these two type waves with the magnetic field strength and the magnetic disturbances, and found the type A and the
type B waves are both observed in the stable magnetic field, and the type B waves are observed in the stronger magnetic field.
Future, we are going to analyzing the relation between the low frequency waves with the various ion cyclotron frequencies
and the lower hybrid frequency.
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