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Various types of low frequency waves are observed by Electric Field Detector (EFD) onboard Arase satellite.In this study,
we aimed to extract broadband, noise-like, low-frequency waves, potentially representing the BEN (Broadband Electrostatic
Noise) low-frequency component, from the electric field data collected by the Arase scientific satellite’s Electric Field Detec-
tor (EFD). To address the challenge of large data volumes and avoid subjective bias from manual identification, we employed
machine learning to classify the low-frequency waves. Using EFD observation data from a five-year period between 2017
and 2022, we applied the R-CNN method to detect low-frequency wave signals. This approach successfully identified 286
instances of low-frequency wave data, presumed to be BEN, and automatically retrieved their occurrence times, frequency
bands, and central frequencies. We then utilized k-means clustering on the obtained spectral image data to classify the waves,
resulting in three distinct categories, out of which 204 instances were identified as likely BEN low-frequency wave data.
Further analysis was conducted on the extracted data to examine the frequency bands and explore the correlation between
BEN low-frequency waves and magnetic fields, aiming to definitively identify the BEN’s low-frequency component.
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