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The Next Mars Mission in Japan: Mars Lander
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We are studying underway the next Mars mission using a landing or descending probe. Its science objectives and feasibilit
study will be presented.

Mars is the planet of interest in many fields of planetary science, and numerous missions to the planet has been carried out,
now performed and planned in the future. The purpose is mainly focused on evidence of life or signs in geological and materia
features that shows habitability of past or current life. Thus priority is put on probing the existence and amount of water that life
needs as well as on searching for hydrate minerals that indicate the past environments on Mars.

On the other hand, Mars has a lot of large volcanic, erosion, or sedimentation features that show evidences of vast ancie
surface processes. Since its intermediate size between the Earth where active processes undergo and the Moon where proce
have been ceased, interior material and structure, mantle dynamics, and thermal history of Mars are crucial to understand not or
the planet itself but terrestrial planets in general. Hydrothermal reactions of material with ground water and volcanic heat are
characteristic of Martian surface processes. Furthermore, Martian surface processes are most important to be solved by prec
mineral, chemical and isotopic analysis.

Japanese Mars mission is outdone by many foreign ones but should have originality and priority in scientific and technical
aspects. Thus we believe the interior or surface processes of the planet will have top priority. Although synergy of observatior
with orbiters aiming at Martian climate and atmosphere-loss processes is also taken into account, the science that is realized |
landing and/or descending should be targeted. Some examples are shown below, which are currently studying their technic
feasibilities.

(1)Martian interior probing by Mars Lander: Martian interior structure is studied by seismometry detecting seismic waves
induced by fluvial collision at volcanoes or meteoritic impacts or by fluvial induced free oscillation modes. These observations
can be done alone but much improved by correlation analysis with another international station, and more precise investigatio
could be done by geophysical network with some internal stations. Martian thermal structure is probed by magneto-telluric
method with a long-elongated antenna detecting the diurnal changes of response to solar wind magnetic field. Heat from interic
is measured by heat flow probes to know thermal state of interior and amount of heat-generating nuclides there.

(2)Martian Geologic History Exploration by Flight Robotics: Stratigraphy or geological layered structures are investigated by
detailed observation from a helicopter or some flight robotics. Valles Marineris or other eroded structures are found to show
layers representing history of Martian volcanism and sedimentation.

(3)Sample-return of Martian Dusts and Atmosphere: Precise mineralogy and dating of Martian surface materials and atmo
spheric gasses are required by sample-return to investigate Martian surface processes and gaseous outflow. For that purpose,
particles and atmosphere are sampled at 40km altitude during free-return trajectory, and returned back to the Earth.
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