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Lunar surface magnetic field intensity in the solar wind inferred from electron
reflectometry

# Tomoki Kawaguchi[1]; Yuki Harada[2]; Yoshifumi Saito[3]; Shoichiro Yokota[4]; Masaki N Nishino[5]; Hideyuki Usui[6];
Yohei Miyake[7]; Daiba Kato[8]; Hideo Tsunakawa[9]
[1] Geophysics, Kyoto Univ.; [2] Dept. of Geophys., Kyoto Univ.; [3] ISAS; [4] Osaka Univ.; [5] ISEE, Nagoya University; [6]
System informatics, Kobe Univ; [7] Kobe Univ.; [8] EPS, Univ. of Tokyo; [9] Dept. Earth Planet. Sci., Tokyo TECH

The Moon is classified as a nonmagnetized celestial body that does not hold a global, intrinsic magnetic field, and most of the
lunar surface is bombarded by the solar wind plasma. Meanwhile, some regions of the lunar surface are locally shielded fror
the solar wind by magnetic fields of crustal origin. The interaction between the lunar crustal magnetic fields and the solar wind
is an important topic relevant to the plasma environment around the Moon. However, it remains unclear how the magnetic fielc
strength on the dayside lunar surface varies globally as a result of the interaction between the lunar crustal magnetic fields ar
the solar wind.

The global distribution of crustal magnetic field strength has been investigated by electron reflectometry, which remotely infers
the surface magnetic field strength from the loss cone angle of reflected electrons from the lunar crustal magnetic field.

As the aim of the conventional electron reflectometry is measurements of the strength of the lunar crustal magnetic field itself
a standard practice is to use data obtained on the night side of the Moon and within the terrestrial magnetotail lobes with les
influence of the solar wind plasma. Here we apply the electron reflectometry to the data obtained on the day side of the Mool
in the solar wind, thereby investigating variations of the surface magnetic field strength caused by the interaction with the sola
wind.

We utilized data obtained by the electron spectrum analyzers (MAP-PACE-ESA) and magnetometer (MAP-LMAG) on board
Kaguya. We generated a surface magnetic field strength map by analyzing electron pitch angle distributions measured when tl
day side lunar surface was exposed to the solar wind. As a result, we obtained a map showing stronger surface magnetic fiel
than those on the pure crustal field map obtained by the conventional electron reflectometry. This suggests that the lunar crust
magnetic fields are compressed by the solar wind plasma. We will discuss the solar wind dynamic pressure control of the lune
surface magnetic field intensity.

i, R EA RS 2R LR WIERME R RIS E N, H O KB S BRI K BB N I F 9 B IR LI N
KBEICHREENT WS, —/ T HIEICIEZHFEHEIR ORI X > TREBEED S JRATENC > — )V R E N TV B HiK & 17 1E
T %, TOXSEHHRSE KGROME/ERZHRET 2 C 3. ARUT S ARBREORRZ RIS % - dIcEHE
TH3, £TAH. HOBMNT BT H RIS & KBEOME/ERIC X Y. HiECORGIRENEERIICED X 51
LT BMEEH S IR > TWRL,

HGRREIREE D H 046 138 TR EHEE W GHBE I N TE e, ENGHER. AHGRRGIC X > TRB I NizE
FOORAIa— 5 A TOSERE Z @SR 2 FETH 5, EROEFRITETIE, ARS8 IRDEE %
AR B 72l KGR TS X< OFEEN DR H ORMSLHERE KBRS D —T N TR N T— 2B s T E
Tzo SENE, KEEEHTHORBRITE Nz T—RICEFRMERZICHT S 2 & T, KR EDHAERICK>THE
RESETRED E D K 5 ICEHT 2 EHHNS,

AL TR, ARERE THh <o) KBS NIZE 70N MAP-PACE-ESA-S1 -S2 & A #1I12EE MAP-LMAG
KXo THIS I Nz T— 22V, ARG X O K E N7z KFGEE IS DWW TN 21T 5 1o BH A AR JE
IKIEEN TV BRHCEHI S NZE Ty FADMEZENT U, ABSGRE Sy T2 ER Uz, Z DR, (EROE TR
SHE T S N T HGRRGS: B RO H lREGRE < Y 7 X 0 § O REERE 2R~y ThME 6Nz, THEKGE TS X
RIS K O ARG DER SN T VS T ZRB LT W5, AFETIEE SIS, AMMIEERE D KN EE) N
PIC DWW THERT %,



