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Whistler mode chorus waves are detected primarily outside the plasmapause from the nightside to the dayside in the inner
and outer magnetosphere. They scatter electrons in pitch angles and cause electron precipitation into the Earth’s upper
atmosphere. While nightside chorus waves are frequently observed at geomagnetically disturbed times around the magnetic
equator, dayside chorus waves are much more detected ranging from the equator to higher latitudes (e.g., Meredith et al.,
2012). The resonance energy tends to become higher in the off-equatorial regions due to larger magnetic field intensity.
Electron measurements with the sounding rockets and numerical simulations have suggested that “sub-relativistic electron
precipitation is caused by interactions with chorus waves propagating to higher latitudes (Miyoshi et al., 2010; Namekawa
et al., 2023). Furthermore, the previous statistical survey of loss cone electrons by Takahara et al. (2025) also indicates the
contribution of higher-latitude chorus waves to tens of keV electron precipitation in the regions of MLT >3 h at L=5 - 6.

In situ loss cone electron observations have just recently been enabled by electron analyzers onboard the Arase satellite
that is capable of electron measurement with high angular resolution enough to resolve small loss cone angles in the
magnetosphere. Moreover, the Arase satellite performs electron measurements up to |MLAT|= 40° , providing superior
spatial coverage compared to other satellites. In this study, we investigated and categorized the loss cone input events for
electrons with energies of 7 — 88 keV in the higher latitude regions (10° <|MLAT|<40° ) observed by the Arase satellite
from March 2017 to March 2022. This study aims to reveal and quantify the contribution of each factor by examining direct
measurements of loss cone electrons.

We found that chorus waves are the primary cause of loss cone input as for higher-energy (29 — 88 keV) electrons (Type
1), and the occurrence probability decreases as with increasing magnetic latitudes. This spatial distribution may result from
the spatial distribution of the resonance energy defined by the ambient magnetic field intensity and electron density and/or
the less occurrence of intense chorus waves at higher latitudes. Besides, we also found another category of event (Type 2)
which are characterized by the simultaneous detection of chorus waves although the resonance energies of them are too
high compared to the energy range of observed loss cone electrons. Type 2 events are found to frequently occur around the
dawnside (MLT =3 - 9 h) at 20° <|MLAT|<40° . They occur with reduced electron densities or fpe /fce (fpe and fce are
the local electron plasma frequency and electron gyro frequency, respectively) values and are sometimes accompanied by
Langmuir waves. We also found that Type 2 events occur more frequently for lower-energy (7 — 24 keV) loss cone electron
input from the nightside to the dawnside (MLT=21 - 9 h). Additionally, contributions of whistler hiss waves were identified,
and events with broadband electrostatic noise (BEN) were also detected. In this presentation, we present the results of a
categorization of loss cone input factors for 7 - 88 keV electrons and discuss the possible factors contributing to Type 2
events.



