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Solar wind ion reflection by lunar magnetic anomalies
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PACE (Plasma energy Angle and Composition Experiment) is one of the scientific instruments on KAGUYA spacecraft.The
purpose of this experiment is to observe low energy charged particles around the moon. PACE consists of four sensors
ESA(Electron Spectrum Analyzer)-S1 and ESA-S2,IEA(lon Energy Analyzer) and IMA(lon Mass Analyzer). ESA-S1 and
ESA-S2 measure the distribution function of low energy electrons below 15 keV. IMA and IEA measure the distribution function
of low energy ions below 28 keV/q. IMA observed ions that seemed to be reflected at the lunar surface. The reflecton indicate!
the existence of some interactions between solar wind ions and the moon surface. Though the dynamics of these interactions ¢
still unknown, we assumed that solar wind ions were reflected due to the back scattering at the lunar surface, or magnetic mirrc
reflection by lunar magnetic anomalies.

With a preliminary analysis, we found some ions that seemed to be magnetically reflected near the lunar surface. In orde
to clarify the reflection process, we performed a trajectory calculation of ions. We assumed that a magnetic dipole is at 10 kn
depth under the lunar surface so that the field strength of this magnetic dipole should be 250 nT at the lunar surface. Then w
calculated the trajectories of 1 keV protons (the typical energy of the solar wind) and investigated whether ions were reflectec
over the surface or absorbed by the surface. We found that some protons were not absorbed but reflected. However, such ic
had almost all the same injection angles, 75-85 degrees to the lunar surface, which did not correspond with the real solar win
injection where the injection angle was smaller. In order to simulate the interaction as realistic as possible, we should include
the effect of the solar wind magnetic field, and the decelerations of solar wind ions due to the magnetic pressures of the lunz
magnetic anomalies.

KAGUYA 00 0000000000000 PACE(Plasma energy Angle and Composition Experimen) 0 O O 00O
000000000000 0000000000000PACEDDODODOOOOOOOODODOOOESA(Electron Spectrum
Analyzer)-ST1 ESA-SZ1 IEA(lon Energy Analyzer) IMA(lon Mass Analyzerll ESAO 0O 15kevVO O OO O0OOOO0OO
O0OD0DDODOOIEAOIMA 0028keV/QD O OOOODODODODODOOODOOOOOOIMADOOOOOOOOOOOOGOO
goobdooobooooooooboooobb oo b oo b oo b oo oooooboooa
goboooobuooooobooobobooobbooooboooob oo oooobbuooobouoa
oooobdooboobobobobooobooboobuoobobooboo

goooobooboobooboooobooboobooboobobOoobooboobooboDboobOooDbg
goooooboobobooobooobobooboobobooboboobboooboobboobooboobbbOooDbog
000000 10kmOO0OO0D0DO00OO0O000OD0O00O0O0O0O0DO0 250nTOOOOO0OO0O0O0OOO0DOO0DOOOOODOODOO0
lkevOOOOOOOODODOODOOOODOODOOODOOODOODOODOOODOOOODOOOODOOODOOODOODOOOOn
goobooooobooooobobobobobobobooooooooboboboboobDoDooDoobooboo
O00000000Doo0oooooooooi100kmdd00OOoOoOoOoOoOoO 758 000000000000 0O0O0ODO
gooooboobooboobooobboobooboobboooboboobuooboobboobDbOoobuoobOoo
oo oo b oo oooob b0 oooooboooa
oo b oo boooon



