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Asteroid Itokawa Asteroid Ryugu
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Motivation of my research
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Surface of Low-Ca *

Pyroxene
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(Matsumoto et al. 2015Icarus)



Space weathering of Itokawa samples

Asteroid Itokawa
- Darker

- Redder

Crystalline olivine (Mg, Fe),SiO,
Section image (Noguchi et al. 2014MAPS)
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Study of iron sulfides in Itokawa grains

Iron sulfides

Olivine (Mg, Fe),SiO,



Metallic iron whisker on iron sulfides
(Matsumoto et al. 2020 Nature. Commun)
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(Matsumoto et al. 2020)
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Sulfur depletion on asteroid
(Matsumoto et al. 2020)

S-type asteroid Eros
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Iron sulfides in interstellar environment

(Matsumoto et al. 2020)
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Space weathering of lunar iron sulfides
(Matsumoto et al. 2021 GCA)

Porous iron sulfides + iron whiskers



Lunar polar ice

Composition of the polarice
Cabeus crater, south pole

Compound % Relative to H,0(g)*

H,0 100.00%
H,S 16.75%
NH; 6.03%
Polar ice 50, 3.19%
G, 3.12%
Co, 2.17%
CH;OH 1.55%
CH4 0.65%
OH 0.03%

(Colaprete et al. 2010)

Li et al. 2018
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False color of water ice

in Shackleton crater



Possible origin of H,O in lunar polar ice




Possible origin of sulfur compounds in lunar polar ice
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