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Statistical analyses of AKR polarization in lunar orbits using KAGUYA wave data
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Auroral kilometric radiation (AKR) is one of the plasma waves that KAGUYA observed from lunar orbits. It is radiated from
polar regions of the Earth in a frequency range from 50 kHz to 700 kHz. An important feature of AKR is its propagation mode;
left-handed ordinary mode (L-O) and right-handed extraordinary mode (R-X). According to past satellite observations, L-O mode
AKR propagates to both high and low latitudes while R-X mode does only to high latitudes [ex. Hashimoto et al., 1984, 1998,
2015]. AKR observations from KAGUYA make it possible to study latitudinal distribution of the propagation mode statistically.

Because the propagation mode of AKR is defined by wave polarization for external magnetic field directions at sources, it is
necessary to find source hemisphere to determine the mode. For that purpose, we used occultation of the Moon. There are sh
periods when only one polar region can be seen from the satellite along its orbit. During those periods, intensity variations are
based on diffraction theory. Since the diffraction effects are different depending on source locations, we determined the sourc
hemisphere by comparing the observed intensity variation with theoretical ones.

From statistical analysis of the AKR mode observed by KAGUYA, it is found that there is a clear dependence of observation
probability of each mode on Earth’s magnetic latitude. The number of R-X mode waves decreases when the latitude gets lowe
On the other hand, the number of L-O mode waves increases when the latitude gets higher in the opposite hemisphere to tl
source. Because intensity of R-X mode is much larger than that of L-O mode, R-X mode and L-O mode waves were dominantly
observed in the same and opposite hemisphere, respectively
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