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Statistical analysis of monochromatic whistler waves detected by Kaguya
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Itis suggested that the direct solar wind interaction with lunar crustal magnetic anomalies causes various kinds of characterist
plasma phenomena. One of typical examples is monochromatic whistler waves observed as magnetic narrowband turbulen
with a peak intensity at a frequency of "1Hz. Halekas et al. (2006) analysed Lunar Prospector observations and reported thi
monochromatic whistler wave powers are associated with the crustal fields. However, the generation mechanism has not be
specified yet.

In the present study, we conduct a statistical analysis of monochromatic whistler waves near the moon observed by the Kaguy
spacecraft. We performed FFT analysis for the 32Hz sampling data-set of Lunar Magnetometer (LMAG) observation during 10
months (from Dec. 2007 to Sept. 2008). We identified 43,941 sections of monochromatic whistler wave events (1 section = 16s
that have been automatically selected by assuming a certain threshold of the wave amplitude for the obtained FFT spectra. Tl
results of the analysis reveal that monochromatic whistler waves are mainly observed in the range of SZA angles from 40 to 9
degree. Our statistical study has pointed out similarities with upstream whistler-mode waves observed in the foreshock region ¢
planetary bow shocks [e.g., Russell et al., 2007; Halekas et al., 2006] by revealing the properties of frequency and propagatic
angle of the waves.

We also study the generation mechanism of monochromatic whistler waves by calculating the growth rate of whistler-mode
waves based on the linear theory. We assume reflected ion beams under the typical solar wind condition in the frame of referen
moving with the solar wind. Since the result show that reflected ion beams having the kinetic energy corresponding to the
particle observation by PACE can resonate with whistler-mode waves, we propose the resonant interaction with reflected ions ¢
a possible generation mechanism of monochromatic whistler waves.
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