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Fig. 1 (Color online) Hayabusa-2 mission. (c) JAXA.
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Fig. 2 Heliocentric distribution of major taxonomic classes of
asteroids.
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Fig. 3 C-XANES spectra of organic materials from Comet Wild2
particles. The spectra from insoluble organic materials from
carbonaceous chondrites are also shown for comparison.
The scale on the vertical axis is arbitrary. The peaks can be
attributed to a: aromatic carbon, b: nitrile, ¢: aliphatic car-
bon, d: carbonyl carbon in amide moieties, e: carbonyl car-
bon in carboxyl or ester moieties, f: alcohol or ether moieties
(Fig. 1 in 23); Original data from 25)).
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Fig. 4 Bulk N/C and O/C ratios of organic materials from Comet
Wild2 recovered by Stardust, estimated from C—, O—, and N
—XANES analyses (open squares). The N/C and O/C ratios
of insoluble organic materials from carbonaceous chondrites
(solid squares) and an IDP L20211R11 (solid circle) are
also shown for comparison (Fig. 3 in 23); Original data
from 25)).
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Fig. 5 (Color online) The muonic X-ray spectrum obtained from
the Murchison carbonaceous chondrite (CM2), which con-
tains a few wt% of carbon.
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Fig. 6 (Color online) The muonic X-ray spectra from the four-
layered sample consisting of SiO,, C (graphite), BN (boron
nitride) and SiO, using the D2 beam line at J-PARC MUSE.
The difference in the momentum of muon (37.5-57.5 Mev/
C) corresponds to the difference (~1-5 mm) in the stopping
distance of muon in the sample.
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Future sample-return missions from primitive
small bodies and in-situ synchrotron analyses
of returned samples

Shogo TACHIBANA Department of Natural History Sciences, Hokkaido University
N10 W8, Sapporo 060-0810, Japan

Abstract Abstract Sample-return missions from primitive solar-system small bodies are now being planned
for the next couple of decades, and we will obtain returned samples from various small bodies
with geologic information but without serious terrestrial contamination. The state-of-the-art ana-
lytical techniques can be applied to precious returned samples to understand the evolution of the
solar system and the pre-biotic diversification of organic materials prior to the accretion of the
Earth. In-situ synchrotron analyses are powerful non-destructive methods to extract the maxi-
mum information from the precious samples, of which usefulness is discussed in the article.
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