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Luna%r and Planetary chronological missions based on the in-situ geochronology instru
ments
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Sample return from the lunar farside highland proposed for the future lunar exploration
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MELOS1 Mars Landing Exploration Plan
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Exploration of Trojan asteroids and observations of cosmic infrared background radiatior

by a solar power sail mission
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Proposed mission to asteroid Phaethon
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A space exploration for Enceladus’ plumes: importance of sample return and in-situ mas
spectrometry
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Here we propose a sample-return mission of water-rich plumes erupting from warm fractures near the south pole of Enceladu
During collection of plume samples, the spacecraft will conduct in-situ gas analyses with a high-resolution multi-turn time of
flight mass spectrometer. The mass spectrometry would provide the abundances and isotopic compositions of major gas spec
included in the plumes. These observational data would allow us to discuss the temperature and isotopic heterogeneity of pr
mordial volatiles in the Saturn-forming region of the protoplanetary disk, geochemical processes occurred in Enceladus’ ocear
and possible metabolic reactions and energy for chemithoautotrophy. Once the plume samples are returned safely in 2030
microscopic analyses for returned samples will be conducted, including synchrotron X-ray analyses, chemical and mineralogice
analyses with a nano-SIMS, and calorimetry with radioactive isotopic tracers. In order to achieve both sufficiently high encoun-
tering velocity for TOF spectroscopy and low velocity for intact capture of the plume particles, the spacecraft needs to either
orbit Saturn and fly-by Enceladus or orbit the satellite itself and still is able to return to the earth after the rendezvous phase.
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What does it mean to participate in the JUICE mission?
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Boosted by the discovery of exo-planets, the habitabililty issue is becoming more and more of an central issue in planetar
science. An icy moon with a sub-surface ocean is a focal point of discussion in this line. In May 2012, ESA selected JUICE as
its L-class mission to be launched in 2022. The main target of the JUICE mission is Ganymede, an icy moon that orbits aroun
Jupiter.

The AO for the intruments to be onboard the JUICE mission was issued in July 2012. At the time of writing, the results of the
AQ is yet to be released in Febuary 2013. There are several groups from Japan that are playing roles in the proposal teams led
European-Pls. When (any of) these teams win, that is the time that the door for the outer-solar system exploration is opened fi
Japanese planetary science community. Furthermore, it is the first mission ever to orbit around an icy moon and it goes withot
saying that JUICE is a world-class mission.

What does this opportunity means for the Japanese community? In parallel to this participation to the world-class internationa
collaboration project, what others should be planned and executed by the community? It is designed that this talk will trigger
such a discussion.
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Moon Landing Mission SELENE-2
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Future earth and planetary explorations envisioned in the SGEPSS subgroup on futur

explorations
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Next decade initiatives for lunar planetary explorations: The third stage
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