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Twenty-six trace-element-abundances of chondrule constituents were
determined using micro beam techniques. According to mass balance calculation, a chondrule has been
interacted with Si-rich melt prior to aqueous alteration on an asteroid. Step-wise leaching
technique using acid was applied to chondrules to extrace glass. Rubidium-Sr dating was applied to
the separated chondrules and yielded age of a few handreds million after the birth of the solar
system. Exictence of ice or fluid on the asteroid in such time scale was implied.



500 m

900

Pb-Pb

Rb-Sr

Mn-Cr

ICP

Rb-Sr

Rb-Sr

Rb-Sr

Rb-Sr

500 pg/g



46

ICP
ICP
ICP
ICP
NLC_) |
) Tk, speetb % x %
b ¥ g * ¥y
0 O
T O
Q0O
000
mL? a O
* ion probe

olg | @) o) O laser probe

O

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

IeBERs>NEE8IBEBEIBRERUELITRED
1: (ion probe) ICP (laser probe)

ICP



Sr

Rb-



8 8 0 2

Christian Potiszil, Ryoji Tanaka, Tsutomu Ota, Tak Kunihiro, Katsura Kobayashi, Eizo Nakamura 13

Concentration of meteoritic free organic matter by fluid transport and adsorption 2020

Geochemical Perspectives Letters 30-35
DOl

10.7185/geochemlet.2010

Christian Potiszil, Ryoji Tanaka, Katsura Kobayashi, Tak Kunihiro, Eizo Nakamura 20

The Albedo of Ryugu: Evidence for a High Organic Abundance, as Inferred from the Hayabusa2 2020

Touchdown Maneuver

Astrobiology 916-921
DOl

10.1089/ast.2019.2198

Eizo Nakamura, Tak Kunihiro, Tsutomu Ota, Chie Sakaguchi, Ryoji Tanaka, Hiroshi Kitagawa, 4

Katsura Kobayashi, Masahiro Yamanaka, Yuri Shimaki, Gray E. Bebout, Hitoshi Miura, Tetsuo

Yamamoto, Vladimir Malkovets, Victor Grokhovsky, Olga Koroleva, and Konstantin Litasov

Hypervelocity collision and water-rock interaction in space preserved in the Chelyabinsk 2019

ordinary chondrite

Proceedings of the Japan Academy, Series B 165-177
DOl

10.2183/pjab.95.013

Tak Kunihiro, Tsutomu Ota, Eizo Nakamura 252

Lithium- and oxygen-isotope compositions of chondrule constituents in the Allende meteorite 2019

Geochimica et Cosmochimica Acta 107-125

DOl
10.1016/jb.gca.2019.02.038




Tak Kunihiro, Tsutomu Ota, Masahiro Yamanaka, Christian Potiszil, Eizo Nakamura 57

The trace element composition of chondrule constituents: Implications for sample return 2022

methodologies and the chondrule silicate reservoir

Meteoritics and Planetary Science 429-449
DOl

10.1111/maps. 13665

Wei Li, Shuyun Cao, Eizo Nakamura, Tsutomu Ota, Zhong Liu, Yanlong Dong, Tak Kunihiro 412-413

Magmatic-hydrothermal processes of the Laojunshan metamorphic massif in Southeastern Asia: 2022

Evidence from chemical and B-isotopic variations of deformed tourmalines

Lithos 1-22
DOl

10.1016/j . lithos.2022.106609

Hitoshi Miura, Eizo Nakamura, Tak Kunihiro 925

The Asteroid 162173 Ryugu: a Cometary Origin 2022

The Astrophysical Journal Letters 1-10
DOl

10.3847/2041-8213/ac4bd5

M. P. Nikitczuk, G. E. Bebout, T. Ota, T. Kunihiro, J. F. Mustard, R. L. Flemming, R. Tanaka, 125

S. A. Halldorsson, E. Nakamura

Nitrogenous Altered Volcanic Glasses as Targets for Mars Sample Return: Examples From 2022

Antarctica and lIceland

Advancing Earth and Space Science 1-31

DOl
10.1029/2021JE007052




(Kobayashi Katsura)

(20325129)

(15301)




