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[Purpose and Background of the Research]
Recent progress in the study of primitive
materials of the early solar system such as
chondrites, interplanetary dust particles,
micrometeorites and cometary materials, reveals
that interaction among inorganic minerals,
organic materials, and water is crucial in their
evolution. Various degrees of the interaction are
inherited to the variation of planetesimals and
consequently planets. The purpose of the present
study 1s to get an understanding on the evolution
of solid materials in the solar nebula and on the
parent bodies through combination of forward
approach (experiments and modeling) and
backward approach (observation of primitive
objects). The study is new in that it is
collaboration between inorganic and organic
material sciences.

[Research Methods]

The study includes four subjects.

1) Quantitative evaluation of formation of
organic materials in the solar nebula by
experiments to form organics in the
condition plausible for the early solar
nebula with special care to the distribution
of solid phases as a function of the distance
from the sun.

2) Establishment of a quantitative indicator for
thermal metamorphism and aqueous
alteration by experiments on reactions
between minerals, organic materials, and
water and on aqueous alteration of
insoluble organics and minerals.

3) In-situ observation of interaction between
minerals and organics in micrometeorites in
the Antarctic snow and chemical analysis,
which includes textural observation,
isotopic analysis, elemental analysis, and
organics analysis.

4) Reconstruction of the evolution of solid
materials in the solar nebula by
combination of 1) to 3).

[Expected Research Achievements and
Scientific Significance)

Quantitative estimation of evolution of
inorganic and organic materials in the solar
nebula and on protoplanets will give crucial
information on the expected materials in space
missions for primitive asteroids. The
quantitative indicator for thermal
metamorphism and aqueous alteration enables
us to estimate the inorganic and organic
material distribution in exoplanets, which will
further give information about the habitability
of planets in extraterrestrial planetary
systems.
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