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The sample return from the Jupitar Trojan D/P type asteroid.

 
*伊藤 元雄1、癸生川 陽子2、松本 純3、岡田 達明3、青木 順4、河井 洋輔4、中村 良介5、矢野 創3、薮

田 ひかる6、圦本 尚義7、森 治3、川口 淳一郎3

*Motoo Ito1, Yoko Kebukawa2, Jun Matsumoto3, Tatsuaki Okada3, Jun Aoki4, Yosuke Kawai4,

Ryosuke Nakamura5, Hajime Yano3, Hikaru Yabuta6, Hisayoshi Yurimoto7, Osamu Mori3,

Junichiro Kawaguchi3

 
1. 海洋研究開発機構　高知コア研究所、2. 横浜国立大学　大学院工学研究院、3. 宇宙航空研究開発機構　宇宙科学研究

所、4. 大阪大学　大学院理学研究科、5. 産業技術総合研究所、6. 広島大学　地球惑星システム学専攻、7. 北海道大学　理

学研究院　自然史科学部門

1. Kochi Institute for Core Sample Research JAMSTEC, 2. Faculty of Engineering, Yokohama National University, 3.

Institute of Space and Astronautical Science, Japan Aerospace Exploration Agency, 4. Graduate School of Science,

Osaka University, 5. National Institute of Advanced Industrial Science and Technology, 6. Hiroshima University,

Department of Earth and Planetary Systems Science, 7. Department of Natural History Sciences, Hokkaido University

 
Analyses of returned samples from Moon (e.g., New views of the MOON, 2006), asteroid (e.g., Nakamura

et al., 2011) and comet (e.g., Brownlee et al., 2006) were essential to understand their origin and nature

as well as increasing our knowledge about the Solar System. The most recent returned sample was from

the S-type asteroid Itokawa by Hayabusa mission in 2010. The results by series of analyses provided new

insights for the connection to meteorite researches, space weathering processes, small asteroidal body

formation in the Solar System (e.g., Nakamura et al., 2011; Yurimoto et al., 2011). JAXA Hayabusa 2 and

NASA Osiris-REx are both current sample return missions from the organic-rich asteroids, Ryugu (C-type)

and Bennu (B-type), respectively (Tachibana et al., 2014; Lauretta et al., 2014). Both missions have

complementary scientific goals that are to understand the Solar System evolution in the point of view of

organics, water and associated minerals. We, therefore, are working on the possibility of the sample return

from Trojan asteroid that is expected to contain primordial chemical information at the very beginning of

Solar System formation. 

D/P-type Jupiter Trojan asteroids likely consist of dominant of organics (carbonaceous materials) and

anhydrous silicates (hydrated silicates cannot be excluded), possibly with water (ice) in its interiors

(Guilbert- Lepoutre, 2014). Beside in-situ HRMS analysis of isotopic ratios, elements and molecules in

surface and subsurface samples on the Trojan asteroid, analysis of returned samples containing

non-volatile materials (organics and minerals) as well as water (ice) will open a new insight of the detailed

scientific objectives for the Solar System evolution. Since, in-situ analysis is limited in terms of sample

preparations, lack of relationship among components, and mineralogical/petrological contexts, the

state-of-the-art microanalysis techniques on the Earth will provide these additional information such as

isotopic ratios of individual component (organics and associated minerals), trace amount of gaseous

spiecies (e.g., Noble gases, CO, CO2, NH3, CH4 gasses in the ice), and organic compounds that are hard

to be detected under the current in-situ HRMS system (e.g., amino acids). 

The details of the sample return capsule are not yet fixed but a cryo-system is highly encouraged. Thus,

we will receive “extraterrestrial ice (water)” that has a pristine water at the Solar System which contains

the information of nebular gas, formation of ice, reservoir of volatiles (water and organics), and the origin

of the Earth’s water. 

In this talk, we will present the possibility of sample return from the Trojan asteroid by the Solar Power Sail

mission.
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