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Subsurface magnetization source inferred from magnetic anomalies on the nearside of
the Moon
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Although the Moon has no global intrinsic magnetic field at present, observations by the magnetometer and electron reflectome
ter disclose the presence of magnetic anomalies on the Moon. The lunar magnetic anomaly is caused by remanent magnetizat
of crustal materials. However, the origin of the lunar magnetic anomaly is still controversial. In recent studies, Hood et al. (2001,
2013) suggest that ejecta materials associated with an impact event could be the sources of the Reiner Gamma and Rima Sirs:
anomalies, because the direction of the anomalies’ elongation is approximately radial to the Imbrium basin. If this is the case, th
magnetization sources are to be located near the surface. On the other hand, Purucker et al. (2012) suggest that dike intrusic
could be the sources of anomalies on the NW portion of the South-Pole Aitken basin. In this case, the magnetization source
may be horizontally elongated and deep-rooted. As mentioned above, the lunar magnetic anomalies include the information c
formation and evolution of the lunar crust. It is essentially important to have information on depth and configuration of mag-
netization source responsible for the magnetic anomaly. In this study, we model the lunar magnetic anomalies using uniforml;
magnetized prisms as a source of magnetization.

We focus our analysis here on six magnetic anomalies in the nearside: Reiner Gamma, Rima Sirsalis, Descartes, Airy, Abe
and Crisium anomalies. We use Lunar Prospector magnetometer data obtained during the low-altitude observation period. W
consider a uniformly magnetized vertical prism as a sources of crustal magnetization. We adapt a forward modeling approach, i
which the source parameters are changed iteratively till the minimum RMS(Root-Mean-Squares) misfit between the model an
data is achieved. The optimal number of the prisms for modeling is objectively determined using Akaike’s Information Criterion.

Modeling results show that except for one case, the bottom of the prism sources reaches up to about 20 km depth from the me
lunar surface, while the top is very shallow. The most sources have widths of a few km and horizontally elongated configuratior
with aspect ratio larger then 2. Magnetizations derived from the present models, indicate &gt;1 A/m in most cases, which is
much larger than remanent magnetization of the Apollo samples.

Considering the depth extent of the sources, it is suggested that magnetization is carried by the magnetic minerals in the cru
rather than those in the ejecta materials on the surface. It should also be noted that the shapes of some prism sources are exter
nearly radially from the Imbrium basin. This fact may imply an association with the formation of the large impact basin.

We also discuss a relationship between locations of magnetization source and high albedo regions such as swirls. It is expect
that we could obtain information on the formation mechanisms of magnetic anomalies by analyzing other regions.

0000000000000 U0000000000o00o0o0oo0oo0o0o0o0o00oo0o0oooooo0o0000000O
0000000000000000000000000000000000000000000000000O0O0O0000
00000000000000000000000000000000000000000000000000Hood et
al. (2001)1 Hood et al. (201301 O ReinerGammal 0 D OO RimaSiesalis] 0 0000000000000 O0OOOOO
0000000000000 0000000000000 ejectal 00000000000 DODOOOOOOOOOOO
0000000000000 00000DOQOPurucker etal. (2012) O South-Pole Aitkerd 0 0 0 0 0 WNW-ESEO O
00000000000 0oooooooooooo kmO00000000000O0O0DODOOOOOOOOO0O000
0000000000000 0000000000000000000000000D000O000000000000
dobodooobodoooboooboboobobooooobO oo b oo oooob b oooooooa
gooooobbboododooddoooobooouooobob bbb oooooooobooobobooo
0000000000000000000000000000000000

0000000000000 0000DO0D000 Reiner Gamma Rima Sirsali§l Descartes Airy O Abeld Crisium O
00000000000 LunarProspectorl 0 00 0000000000000 0000OWakeOOODODOOOOODO
Kaguyal OO OO OO0DO0O0O0OO0O0DO0O0O0OO0O0O0O0O0OO0OO0O0O0O0O0O0O0ODO0ODO0O0ODOO0ODO0O0OO0o0O0oooooDon
oo oo bbb oo b oo b uoooboobobooo
gobogobuoooobooobboooboboob b oo bbb uoobnbouoa
000000000000000000000000D000D0O0O0O0O0O0O0OOOOOOOOOOOOO0OO00O0 Od
0000000000000 0000000000000000000o0o0o0o0oDoDoo0O00000000000O0O
000000000000000000000000 (AIC) 000000000

0000000000000 D0D00D0O000D0U00D00oU0DO0O0DU0oU00 kMOODODOO0O00 kmO20kmO OO
0d0d0o0o0o0DOoU0oo0oDOoU0o0DodDOo0DodooU0OoUODoDoU0OD kmOODODODODOODOOOODOOOO



0000000000000 00000000000O00000000OOO eectal 00000000 OODOOOOO
O0000000D0D0D0ODODODODODOO0OO0 IMbriumO0000000000000000000000000000O0O0O
O000000O0O0OHoodetal,, 20000 0000000000000 A/mOI0000000000000000O0O00O0O0
oboobOooooobooboooobOoboooooboooooobooon

obooboooobobooooooboobOobobooobooooobOobOoboooocooooboobOobooboboonoo
goO0OOoCOCOOO0O0O0O00O00O00000OOOOoUUUOoODOoOoOoOOOOswirlD OO0 oooooooooog
gooooooo



