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Planetary Exploration in a Coming Decade Activity: Suggestions from the 2nd-stage
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Conceptual Study on SLIM - Lunar Landing Demonstration via Small Explorer

00000 ,0000 L,oooo L,oooo !
SAWAI, Shujiro'*, Seisuke Fukuda Takahide Mizund, Koji Nakaya

000000 0o0O0oOooooooo
Hnstitute of Space and Astronautical Science, Japan Aerospace Exploration Agency

Authors keep perusing the possibility of lunar exploration via small spacecratt. It will enlarge the opportunities of exploration.
Especially, high risk challenging missions would become realistic with the small spacecraft. As a first step, smart pin-point
landing technology demonstrator, named as SLIM (Smart Lander for Investigating Moon) is now under conceptual study. This
paper summarizes the status of SLIM study.
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Lunar landing missions for in-situ dating of impact-melt rocks

0000 ™ oOooooLoooohoooo?2o0o0003,0000400000°%0000°000°600
OO0 7000800000 0000800008 00008 00008000010

MOROTA, Tomokatsti*, WATANABE, Sei-ichiro', FURUMOTO, MuneyosHi, HONDA, Chikatosht, SUGIHARA, Takamitsd,
ISHIHARA, Yoshiaki*, OHTAKE, Makika®, KOBAYASHI, Naoki®, KAROUJI, Yuzurd, ARAI, Tomokao’, TAKEDA, Hiroshi®,
TERADA, Kentard, SUGITA, Seijff, KAMATA, Shunichi®, CHO, Yuichird®, MIURA, Yayoi N.%, SAIKI, Kazuto"°

lopooo,?2000,300000000,400000,°000/MAXA, $JSPECIIAXATO0DOO,8 000,000,100
ooad

INagoya Univ.2Univ. Aizu, 2JAMSTEC,*NAQJ,’ISAS/JAXA, 6$JISPEC/JAXAT Chiba Inst. of Tec§Univ. Tokyo, Hiroshima
Univ., 1°Osaka Univ.

boboobooooboboboooooooboboooobooboobobobooooooobOobOoboooboonoo
goooooooboboobooooooboboboooboooooobobooboooooobDOobDobooooo
goooooobooboboooobooobooobooboboooboooooboboboobooobDobobbooboobooDbOoD
oobooobooooooooobooooooboooboooboooobbooboooboooobooooooooooooooon
obooooOoboooooboboooooboboooogon

gooob:0,000b0,000,0bbbooogd
Keywords: moon, radioactive dating, lunar exploration, cratering chronology

1/1



Japan Geoscience Union Meeting 2012 @ ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]agg‘sgimc

Union

PPS23-04 0 0:302 00:50 240 09:45-10:00

0000000000000 0000000 -
Proposed sample return mission from the lunar farside highland

oo0oo0o0*o0o002,0002%000%0000°30000¢4
OHTAKE, Makiko'*, ARAI, Tomokd?, TAKEDA, Hiroshi2, KAROUJI, Yuzurd, SAIKI, Kazuto®, MOROTA, Tomokatsti

lgpoooooooo,?2o0000,30000,400000
LJAXA, 2Chiba Institute of TechnologyOsaka University*Nagoya University

Compositional information of the lunar highland is important for understanding the bulk composition and solidification of the
lunar magma ocean and for estimating the internal structure of the Moon. However, recent studies [1][2] indicate that the previou
understanding [3] of the lunar highland composition based primarily on the lunar samples returned from the nearside by Apollc
and Luna missions is insufficient for understanding the overall crustal composition because more primitive highland materials
with different composition from the current sample collection, which we do not have, are present in the farside highland.

Therefore, we are proposing a sample return mission to the lunar farside highland to fill the gap in our knowledge by obtaining
the most primitive highland material and investigating such previously unknown samples. Information from these samples, sucl
as crystallization age, major and trace element composition, isotopic composition, and crystal texture, are important for under
standing the cooling and solidification history of the lunar magma ocean, formation of the crust, degree of differentiation when
the highland material crystallized, and composition of the bulk lunar magma ocean.

Aregion around Freundlich-Sharonov and Dirichlet-Jackson basin where Th content is the lowest [1] and the Mg# (Mg/[Mg+Fe
in mole percent in mafic minerals) is the highest [2], both suggesting that this region is the most primitive highland on the lunar
surface, is a potential sampling site. The proposed mission consists of one lander with return capability, a manipulator to collec
both regolith and small (a few centimeters in diameter) rocks from around the lander, and spectral cameras for sample selectio
Further study is required to estimate the minimum sample requirement of sample number and weight to achieve our scientifi
goal.

[1] S. Kobayashi, LPSC, #1795 (2010).
[2] M. Ohtake et al., LPSC, #1977 (2011).
[3] P. Warren, Am. Mineralogist, 78, 360-376 (1993).
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Mars atmospheric escape exploration
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The Mars atmospheric escape exploration working group (post-Nozomi mission WG), established on December 2011, has bee
investigating a mission to study the atmospheric escape from Mars with emphases placed on its possible impacts on the clima
change on early Mars and on understanding the habitable zone of unmagnetized terrestrial planets. Although this mission is n
proposed to the category of "next decade initiatives for lunar planetary explorations”, we consider it fruitful to discuss possible
collaborations with relevant research communities. SGEPSS'’s activities toward planetary exploration will be also presented.
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Lightning measurement is an excellent way to explore the planetary atmosphere like as in the Earth based on the knowledge
the relationship between the atmospheric dynamics and electrical charge. It has been suggested for a decade that thundersto
in Jupiter take important roles not only in the investigation of meteorology, which determines the large scale structures such a
belt/zone and big ovals, but also in probing the water abundance of the deep atmosphere, which is crucial to constrain the behavi
of volatiles in early solar system. Here we suggest lightning measurement with optical camera onboard spacecraft especially i
JUICE mission and on a

ground-based telescope. Making use of two H Balmer Alpha line at 656.3 nm filters, the information on the depth of lightning
discharge could be derived.

We are suggesting such functions to the onboard camera of JUICE and also plan to try to detect lightning flashes witha 1.6 r
reflector of Hokkaido University.
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Enceladus’ exploration: chemical and biological investigations of water-rich plumes
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We propose Sample Return mission from 107P/Wilson-Harrington, which is a dormant comet that potentially preserve pristine
minerals, ice, and organics in the early solar system. Several sample return missions from primitive undifferentiated asteroid:
such as Hayabusa-2, Osiris-REx, and MarcoPolo-R, have been planned to obtain samples from near-Earth C-type or relat
asteroids. Compared to those asteroids, 107P/Wilson-Harrington may preserve ice in its interior, and sample return of pristin
ice is expected in the proposed mission.
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