R006-P34
RXAR—1:11/25 AMU/AM2 (9:15-12:35)

BmFEET )Lz BVWCASHESEICS TS UHR BIREEE DRER L
HEH I 100 D, S
' EIRK

A Machine Learning Approach for Improving UHR Frequency Determination in
the Inner Magnetosphere

#Takumi Sadob), Shoya Matsuda?), Yoshiya Kasahara®)

(1Kanazawa University

Electron density is one of the important properties of space plasma, especially for understanding the wave-particle in-
teractions in the inner magnetosphere. The upper hybrid resonance (UHR) frequency is commonly used as a proxy of the
local electron number density, since the UHR frequency is a function of electron number density and local electron cyclotron
frequency. In order to determine the UHR frequencies from electric field spectra, several semi-automatic identification tech-
niques have been developed. For example, Kumamoto et al. (2018) proposed a hybrid approach by combining an algorithm
and visual inspection to determine the UHR frequencies measured by the High-Frequency Analyzer (HFA) and the Onboard
Frequency Analyzer (OFA) of the Plasma Wave Experiment (PWE) aboard Arase. However, these methods require significant
human effort and their reproducibility remains limited in cases where identification is challenging. In this study, we devel-
oped and evaluated an automatic UHR frequency detection model based on a convolutional neural network (CNN) model. To
improve the accuracy of the UHR frequency determination, we included the additional machine learning inputs (e.g., local
electron cyclotron frequency, Mcllwain-L value, magnetic local time, magnetic latitude, geomagnetic activity indices, and
spacecraft potential). Hasegawa et al. (2019) used the orbital information and geomagnetic indices and evaluate the average
of the mean absolute error (MAE) of the determined UHR frequencies over the entire dataset. On the other hand, our study
evaluated regional and geomagnetic conditional dependence of the determined UHR frequencies by the CNN model. We
found that the additional inputs improve the accuracy of the UHR frequency determination in a specific magnetic local time
region.



