Differentiation of the Moon's Magma
Sea and Vesta's Magma Ocean

Ryosuke NAKAMURA(AIST)
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Reflectance

Visible-Near-infrared spectra of lunar minerals

Noble 2006
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KAGUYA SP: Continuous spectra between 500 ~ 2500 nm (500m/pixel)
KAGUYA MI: Multiband (=9) images with 20m/pixel spatial resolution



Short central wavelengths = Mg-rich Low Ca pyroxene

Pyroxene =(MgO/FeO/Ca0)SiO2
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Figure 8. Contours show the variation of the position of the 1 um in the pyroxene compositional space.
Dashed lines indicate areas of low confidence due to a lack of data.

Denevi et al. 2007
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Hubble Space telescope [Z&k&/NKE Vesta (¥~500km) D EE
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Colorized shaded-relief map showing identification of older 375-kilometer-wide impact basin beneath
more recent Rheasilvia impact structure
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Crustal thickness map by KAGUYA
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LUNAR UPPER MANTLE MODELS
LMO Equilibrium +  “High-P*
Fractional Xin  LMO In Stu Xin Taylor (1982)
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F1G. 2. Comparison of the lunar upper mantle presented in this
paper with others presented recently (SNYDER et al., 1991a,b; TAY-
LOR, 1982). Abbreviations (used throughout diagrams): cpx = cli-
nopyroxene, ilm = ilmenite, olv = olivine, opx = orthopyroxene,
pig = pigeonite, and plag = plagioclase.

Snyder et al

. 1992



Spectral Profiler (SP)

One of the first spaceborne spectrometers for the
lunar exploration

Spectral range: 500 - 2600 nm
Spectral resolution: 6 - 8 nm
S/N: > 2500

Footprint: 500 x 500 m

Over 6 x 107 points

Global coverage
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South Pole-Aitken = one of the biggest impact structure in the Solar system

e00 World Wind JAVA for KAGUYA
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EDOZ = 81 km §

Excavation
cavity

d/Dye = 1:4 (350 km)
Observed rim
Dy = 1:3 (460 km) crest of basin

Figure 3. Schematic (to relative scale) showing the relations between Moon, impactor, transient and excavation
cavities, and shock melted 2one for the SPA basin. Impact was modeled assuming a 500 km diameter, chondrite
planctoid impactor. Dimensions of various features are estimated using cratering model of Cintale and Griewe
[1994); two different transient cavity bottoms are shown, based on differing depth/diameter ratios of 1:3 and 1:4,
Note that the zone of shock melt extends deeply into the Moon and is of nearly pure mantle composition, in con-
trast to observed basin floor composition, which appears 10 be a 50.50 mixture of mantle and lower crust.

Lucey et al. 1997
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Nornalized refelctance
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HCP rich basalt ~2.6 Gyr
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