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MIRS SPECTROMETER ON BOARD OF MMX MISSION

Abstract

MIRS (MMX InfraRed Spectrometer) is an imaging spectrometer on board of the JAXA sample return
mission MMX (Martian Moon eXploration).

MIRS is an imaging spectrometer working in the spectral range 0.9 – 3.6 m with spectral resolution of
about 20 nm. MIRS will allow to characterize all present absorption features and their variations on the
Phobos and Deimos surfaces as well to investigate Mars atmosphere. The different orbit altitudes will allow
to characterize with an unprecedented spatial resolution the surface of Phobos up to the selection of the
landing sites. The high SNR achieved by MIRS will permit a detailed characterization of the absorption
bands detected to well constrain the mineralogy, species abundances and composition of Phobos. To
constrain the surface composition of Deimos during multiple fly-bys, MIRS will spectroscopically map
major regions at a spatial resolution better than 100 m and detect the same major absorption bands
as observed in Phobos. The high spatial resolved spectra of MIRS, will provide new insights into space
weathering processes thanks to observations of small fresh craters and their ejecta. MIRS observations
together with all the others on board instruments will give new insights on the surface characterization
of these two moons.

The equatorial orbit of MMX (on the same orbit as Phobos around Mars, at altitudes of about 6000
km) will allow us to obtain global mapping of the Martian atmosphere and, in close collaboration with
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the on-board cameras, to investigate short lifespan events in Martian atmosphere. MIRS observation will
provide the first opportunity to follow the temporal evolution of the atmospheric species as well as of dust
and clouds.

MIRS instrument as well the science objectives will be presented.
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