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Regional and global mapping of surface vector fields of the lunar magnetic anomalies

Hideo Tsunakawa1, Futoshi Takahashi1∗, Hisayoshi Shimizu2, Hidetoshi Shibuya3, Masaki Matsushima1

1Dpt. E.P.S., Tokyo Inst. Tech.,2E.R.I., Tokyo Univ.,3Dpt. Geosci., Kumamoto Univ.

The lunar magnetic anomalies give key information about the evolution of the lunar interior, in particular, a possible dynamo
of the early Moon. There are two main problems of the origin of the lunar magnetic anomalies, the ambient field and the mag-
netization acquisition process. Based on the Apollo and Lunar Prospector observations, the basin-forming impact model was
proposed to explain that several strong anomalies are located near antipodes of large impact basins [1]. However recent study
of the Kaguya observations indicates that there are relatively weak magnetic anomalies almost over the Moon, suggesting an
ancient global magnetic field such as an early lunar dynamo [2]. This possibility is supported by a numerical dynamo simulation
assuming a dichotomy of the thermal condition at the lunar core-mantle boundary [3] and by the results from reanalysis of the
previous dataset [4]. Thus the origin of the magnetic field recorded by the lunar magnetic anomalies should be reexamined al-
though the basin-forming impact model has been believed so far.

For the study of the magnetization acquisition process, more detailed maps of the lunar magnetic anomalies are needed when
compared with the geological and topographical data. Therefore we have developed a new method for mapping surface vec-
tor fields of the lunar magnetic anomaly field using the magnetic field observations by a satellite magnetometer (see Poster
by Tsunakawa et al. at JpGU Meeting 2011). The surface vector mapping method has been applied to the Kaguya and Lunar
Prospector datasets of low altitudes. We will report the results of regional and global mapping of the surface vector fields and
discuss possible processes of the lunar magnetic anomalies.

References: [1] Lin, R.P. et al. (1988) Icarus, 74, 529-541. [2] Tsunakawa, H. et al. (2010) SSR, 154, 219-251. [3] Takahashi, F.
and Tsunakawa, H. (2009) GRL, 36, doi:10.1029/2009GL041221. [4] Hood, L.L. (2010) Icarus, doi:10.1016/j.icarus.2010.08.012

Keywords: Moon, Magnetic field, Magnetic anomaly, Kaguya


