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Abstract

Extraterrestrial organic matter provided by meteorites
and interplanetary dust particles could have been
contributed to the origin of life on the Earth. As a part
of chemical evolution toward life, it is important to
understand origin and evolution of organic matter in the
Solar System and beyond. Formation and evolution of
organic matter in the Solar System have been studied
over decades. Although organic matter usually exists
with minerals as in meteorites, effects of minerals for
the processes of extraterrestrial organic matter are not
well understood. Here I review the relationships
between organic matter and minerals observed in
meteorites, experimental studies of interactions of
organic matter with minerals, and mechanisms of
effects of minerals for organic reactions.
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Fig. 1. Summary of various analytical techniques for
in-situ observation of organic-mineral relationships and
their spatial resolutions. TEM: transmission electron
microscope, SEM: scanning electron microscope,
NanolIR: nano-scale infrared microspectroscopy, STXM:
scanning transmission X-ray microscope, Raman: Raman
microspectroscopy, IR: infrared microspectroscopy, and
DESI-MS: desorption electrospray ionization mass
spectrometry.
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Fig. 2. Schematic image of the surface charges on mineral
particles.
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