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Spectral properties of whistler-mode waves in the vicinity of the Moon: ARTEMIS

observations
#Wataru Sawaguchi, Yuki Harada),Satoshi Kuritd
(1Dept. of Geophys., Kyoto Uni¥2RISH, Kyoto Univ.

Whistler-mode waves are naturally occurring electro-magnetic waves with frequency ranges belshefe {. is the
electron cyclotron frequency. One of the characteristics of the waves in the terrestrial inner magnetosphere is that there is
often a power minimum at 0.5, as exemplified by the well-knowrfi banded chorus”. Formation mechanisms of the gap
remain a subject of discussion. Teng et al. (2019) showed the spatial distribution of the spectral properties of whistler-mode
waves in the terrestrial inner magnetosphere. However, that in the vicinity of airless, unmagnetized bodies like the Moon has
not been reported.

Although the Moon does not have a dense atmosphere nor a global intrinsic magnetic field, it is known that plasmas of the
solar wind and the Earth’s magnetotail interact with the lunar surface and the lunar crustal magnetic field, resulting in various
plasma phenomena around the Moon. Whistler-mode waves can be excited by cyclotron resonance between waves traveling
toward the Moon and upcoming electrons magnetically reflected from the lunar surface. In the process, a free energy source
is provided by effective temperature anisotropy in the electron velocity distribution function caused by absorption of parallel
electrons at the lunar surface and magnetic reflection of perpendicular electrons. It should be noted that these lunar whistler-
mode waves can have as large amplitudes as those occur in the terrestrial inner magnetosphere and can form complicated
spectral shapes that resemble chorus emissions.

Our goal is to understand the formation mechanism of the 0 dp by analyzing the spectral properties of whistler-mode
waves in the vicinity of the Moon, where the conditions for the wave generation are substantially different from those in the
terrestrial inner magnetosphere. Since the Moon orbits the Earth and can be in the solar wind, magnetosheath and magnetotail
of the Earth, the background magnetic field and the electron distribution function vary greatly in time around the Moon. Thus,
by studying the lunar whistler-mode waves, we will be able to investigate how the difference of the plasma environment has
effects on the spectral properties.

We carried out statistical analysis based on Teng et al. (2019) using the magnetic field and plasma data observed by the
ARTEMIS. First, We automatically identified whistler-mode wave events. Then, according to the wave power below/above
0.5 f.. and the existence of 0.5.fgap, we automatically categorized the events into four groups; lower-band only, upper-
band only, banded, and no-gap whistler-mode waves. As a result, the occurrence rate of four types of spectral properties
are significantly different from that in the terrestrial inner magnetosphere. In particular, banded events were very rare in the
ARTEMIS data. We will also discuss effects of the lunar magnetic anomalies and the location of the Moon on the spectral
properties.
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