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Exploring material transportation in the solar nebula from the isotopic ratios
of various molecules and the thermal history of minerals in comets
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To understand the transportation of materials in the solar nebula, we
conducted research using comets as probes. The formation temperature of the comet was estimated from
the abundance ratio of H20, C02, and CO, which are the main components of cometary icy materials.
The formation distance of the comet nucleus was estimated from the mineral composition, and the
properties of the dust grains were estimated from the spatial distribution of the polarization
degree in the coma. As a result of applying these methods to the 21P comet, it was shown that this
comet was formed in a warm place despite being at the same distance as other comets. By applying
this method to other comets, we will advance statistical discussions on the transport of materials
in the solar nebula. In addition, we applied the physical model developed for estimating the
formation temperature to the spatial distribution of the coma of the C/2014 Q2 comet, and revealed
that NH3 is being generated as a secondary product.
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