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ABSTRACT

Japan's Mars EDL (Entry-Decent-Landing) mission (MELOS) is to be
proposed, as an engineering mission, to upcoming AO (Announcement of
Opportunity) for the next "strategic medium-class" mission. Although it is
said to be an engineering mission, a mission would never be justified or
approved for 300M JPY of cost if fruitful scientific outcome could not be
expected. Being aware of this, science members in MELOS WG worked
hard to propose best scientific themes plus corresponding instruments that
would maximize the value of the Mars EDL mission.

The first major theme is to search signatures of lives on Mars. The
experiment in this proposal is based on fluorescent microscopy of Martian
soil at various places. By scanning 2 mm’ volume of "dyed" Martian soil
with 1 pum per pixel resolution, the team claims to achieve 10* cells per
gram soil sensitivity, which is good enough to detect lives in
least-populated regions on the earth, such as Atacama Desert. The second
major theme is to study chronology of ancient volcanic rocks. The essence
of this is to measure from a "cored" rock sample *’K with LIBS, Ar
1sotopes with TOFMS, and to produce an isochrone plot to determine when
the rock was formed. The team expects 10 % accuracy in determination of
Hesperia-Amazonis transition. The third major theme is to study internal
structure (deep interior and/or near-surface layers) of Mars. A ultra



wide-band seismometer is proposed to measure oscillations excited by the
atmosphere. Interferometric measurement of "Length of the Day" is another
way of improving our knowledge about the location and condition of the
core-mantle boundary. The forth major theme is meteorology in the lower
atmosphere of Mars. In the interface region between the atmosphere and
the surface, small scale turbulences (time scale is also short) are essential to
understand the energy exchange and transport. This kind of study cannot be
done by remote-sensing from orbiters but can only be done by
well-equipped meteorology stations on Martian surface.

Aside these four major themes, several individual science instruments
are proposed. They include the ground-penetrating radar, the
electro-magnetic waves and acoustic waves package, LIDAR for study of
Martian dust, the geology cameras shared with rover's navigation cameras.
These are in detail described in individual reports.

The WG will select one from four major scientific themes and then
compose a suit of scientific payload so that the EDL mission, when
proposed to the upcoming AO, would be well balanced between science
and engineering.
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