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In this study, we apply machine learning to electric field spectrum images obtained by the electric field detector (EFD)
mounted on the scientific satellite Arase to perform classification and analysis. First, we extracted and classified low-
frequency waves from 1,987 spectrum images obtained between March 21, 2017, and August 31, 2022. As a result, 175
wave events showing relatively broad-band spectral structures were extracted, and k-means clustering and hierarchical clus-
tering were applied using the duration, frequency band, and center frequency of each wave as features. This allowed us to
exclude images without clear wave structures and classify the extracted waves into six types.

We analyzed the relationship between the classified wave events and the observation location (magnetic local time, L value),
occurrence frequency, magnetic field strength, magnetic field disturbance, low-frequency hybridization frequency (LHR), and
ion energy density. In particular, by comparing the frequency distribution of waves in each cluster with the ion composition
and magnetic field strength, we evaluated the physical environment in which the waves are mainly excited and propagated.
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