B011-04 Ooo:cC O0:110 30 9:45-10:00

O00000000gyro-loss1 0000000

#0000 [1; 000 [2;00 00 [B;00 000 [B;00 00 [4;00 00 [4;00 005,00 007(6];00
O[7;0000[8;00 OO [9]
[1]000000000;[210000000;[8]000;[4]000;[5/00000000;600000000;[7]100
000000;[@000000;[@oo000onon

Influence of lunar magnetic anomaly on the electron gyro-loss effect
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Although the Moon has no global intrinsic magnetic field, there are some locally magnetized regions called lunar magnetic
anomalies. These magnetic anomalies have been observed since the Apollo era and their global map was obtained based
the data acquired by magnetometers onboard orbiting satellites, as well as by electron reflection method, which uses electror
magnetic mirror effect. The magnetometers can directly detect the magnetic field variation due to the magnetic anomalies but it i
difficult to detect the effect of the magnetic anomalies with spatial scales smaller than the orbital altitude. The electron reflectior
method can infer the surface field strength but one snapshot observation can only provide the magnetic field intensity of its foc
point on the lunar surface.

Recently, the gyro-loss effect on electron velocity distribution functions (VDFs) has been found through the analysis of the
data obtained by Kaguya. When the magnetic field is parallel to the lunar surface, gyrating electrons strike the lunar surface
producing an empty region in the electron VDF. Although we found a number of electron VDFs which had the empty regions
just as the theory predicts, some VDFs clearly show the presence of electrons inside the theoretical forbidden region under tt
assumption of the uniform magnetic field. One possible explanation is that those electrons were reflected or scattered back t
the lunar magnetic anomalies.

In this study, we investigate how a magnetic anomaly modifies the electron gyro-loss effect by performing test particle simula-
tions. We assume a buried magnetic dipole under the lunar surface with the ambient magnetic field and trace the electrons fro
the spacecraft. Thus the forbidden regions in electron VDFs are obtained for various cases. The simulation results show that (
the gyro-loss effect on electron VDF can be modified by a given magnetic anomaly with spatial scale smaller than the orbital
altitude, (b) the gyro-loss effect on electron VDFs is sensitive to the polarity of the buried magnetic dipole, and (c) the surface
strength and spatial scale of the magnetic anomaly also specify the property of the forbidden region. These results suggest tt
the gyro-loss effect can provide additional detailed information on the lunar magnetic anomalies.
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