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Outline of survey
Recently a group of principal researcher discovered original materials for
terrestrial planets in the solar system (Nature 428, 921; 2004), new theory of oxygen
isotope heterogeneity in the solar system (Science 305, 1763; 2004), and new formation
sequence of primitive solids in the solar nebula (Nature 423, 728; 2003). These results
are inconsistent with the conventional scenario of the solar system formation. In order
to rebuild the scenario it is necessary to collect further evidence occurred in the early
solar and pre-solar events from primitive meteorites. In this project we systematically
determine mineral species of presolar grains and the relative abundances in many
meteorite types. We specify origin and evolution of oxygen isotope anomaly in the solar
system. We also study precise chronology of formation and evolution of dust materials in
the solar nebula. These measurements will be compared with numerical simulation of
element synthesis and dust evolution in the space. Based on these results, we will
propose a novel self-consistent model of solar system formation. The model will be
generalized to formation scenario of extra-solar planetary system.
Expected results
The present work will determine spatial and temporal isotopic structure of the solar
nebula and the evolution, and also show sources of nuclides of the solar system
materials. These results cannot be expected by conventional studies. Therefore, these
results pioneer a new Tield in cosmochemistry and develop a new interface to
astrophysics. The concept of the solar system formation proposed in this study will be
directly applied to extra-solar planetary system, which will be found another life.
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