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The lower hybrid resonance frequency (fzzr) is an important plasma parameter to know because the lower hybrid
resonance appears near f; g g for perpendicularly propagating waves (0 ywya “90° , where 8 yn4 is the wave normal
angle). In the Earth’s magnetosphere, fr i also controls the reflection of whistler mode waves and is related to the
generation of plasmaspheric hiss. The lower hybrid waves can heat thermal electrons and ions through Landau resonance
(e.g., Lashkul et al., 2001; Cairns & McMillan, 2005) and probably play a role in particle acceleration.

While plasma wave emissions near f;;r were reported as lower hybrid cavities in the auroral region of the topside
ionosphere (e.g., Smith et al., 1966; Kintner et al., 1992) and as lower hybrid drift waves at the magnetopause (e.g., Graham
etal., 2017, 2019), few studies have reported lower hybrid resonance emissions in the inner magnetosphere. Recently, Liu et
al. (2021) have shown that Van Allen Probes often (up to "10% of the dwelling time) detect lower hybrid waves within 5°
around the magnetic equator. They proposed a couple of possible energy sources for wave excitation including ring current
protons, density gradients, and mode conversion from whistler mode waves for each local time sector. However, they could
not investigate lower hybrid waves at mid-latitudes due to the limitation of Van Allen Probes orbits. Therefore, the relation
between lower hybrid waves and ionospheric energy sources like lightning whistlers is still unclear. Xia et al. (2022) have
investigated ionospheric lower hybrid waves observed by the DEMETER satellite. They ruled out the possibility of mode
conversion from lightning whistlers on the basis of the AE dependence of the lower hybrid waves that they analyzed.

In this presentation, we report a statistical study on lower hybrid waves observed by the Arase satellite observations
from 27 March 2017 to 31 Dec 2022 to reveal the off-equator distribution of lower hybrid waves and identify their energy
sources. We mainly analyzed wave electric and magnetic field data from 64 Hz to 19.5 kHz obtained by PWE/OFA (Matsuda
et al., 2018; Kasahara et al., 2017). We automatically detected spectral peaks in the electric field spectra which are not
accompanied by peaks in the magnetic field spectra near fy ;rz. We find that most of the detected lower hybrid waves occur
in the off-equator region of [MLAT|>20° inside the plasmasphere, where MLAT is the magnetic latitude. Their occurrence
rate reaches “70% at L = 2-3 on the dayside. Compared with the result of Liu et al. (2021), this result indicates that the
mid-latitude plasmaspheric population dominates in the inner magnetosphere. We also examine MLT, SYM-H, F10.7, and
seasonal dependences of the detected lower hybrid waves. The variations of the occurrence rate and the wave power at L =
1-2 show different trends from those at L >3, suggesting different energy sources at lower L-shells. We compare our results
with past statistical studies of lightning whistlers (Oike et al., 2014) and hiss waves (Li et al., 2015; Meredith et al., 2021).
The MLT and seasonal dependences of lower hybrid waves at L = 1-2 are similar to that of lightning whistlers, while the
SYM-H dependence at L >3 is similar to that of hiss waves. According to Yu et al. (2017), the wave normal angles of hiss
waves rapidly become large at [MLAT|>20° . Because the mode conversion from whistler mode waves to lower hybrid
waves can occur at large 0 x4, the latitudinal distributions of lower hybrid waves can be attributed to the wave normal
angle of hiss waves. We conclude that mode conversion from lightning whistlers and hiss waves is the most likely process of
lower hybrid wave excitation in the plasmasphere.
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