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Condensation and gas-solid experiments of minerals in protoplanetary disk conditions
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Condensation from vapor and gas-solid reaction may have been responsible for dust formation in the high-temperature region
or during high-temperature events in the early solar system. Physical properties of condensed materials, such as size of indi-
vidual components and textual relationship in a mineral assemblage, are important because they may change the efficiency of
physical separation of dust and the interaction between dust and a radiation field, i.e., the thermal condition of the dust-forming
environment. These properties are determined by reaction processes, but equilibrium calculations cannot deal with processes of
reactions. It is thus crucial to understand condensation and gas-solid reaction processes of minerals and their kinetic aspects to
understand the evolution of solar system materials. There have been many experimental studies on evaporation of major miner-
als in chondrites such as forsterite, enstatite, metallic iron, and troilite, while it has not been easy to carry out condensation and
gas-solid experiments under low-pressure conditions for quantitative discussion on kinetic processes due to experimental diffi-
culties. However, recent progresses of experimental studies have made it possible to determine the growth kinetics of minerals
in chondrites. Here we report our recent condensation and gas-solid reaction experiments and the growth kinetics of minerals
from vapor obtained in the experiments.
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