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In this study, we classify and analyze narrowband low-frequency waves observed by the Electric Field Detector (EFD) on-
board the Arase scientific satellite. We identified 280 narrowband low-frequency waves and analyzed these waves. Is suggest
that frequency variations of the narrowband low-frequency waves are influenced by the surrounding plasma environment.
Next, we extended the observation period to March 21, 2017 - August 31, 2022, and applied machine learning at an hourly
resolution with improved classification methods. We identified 3,876 narrowband low-frequency waves, and classified these
waves into 10 distinct categories. We analyzed observation locations, magnetic field strength, and magnetic disturbances, and
found that these narrowband low-frequency waves are frequently observed on the nightside of the Earth with strong magnetic
field during geomagnetically quiet periods. We are going to analyze the relation these waves with ion cyclotron frequency,
lower hybrid frequency and ion energy characteristics, and identify the conditions for generating narrowband low-frequency
waves.
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