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We have investigated the iron-bearing meteorite impact-induced production
processes of reductive molecules such as ammonia, carboxylic acid, and hydrocarbons, which are
precursors of amino acids, from nitrogen, carbon dioxide, and water by means of ab initio molecular
dynamics simulations. It has been elucidated that ammonia was produced from nitrogen in a large
amount by the different three atomic mechanisms during shock compression. On the other hand,
bicarbonate formed from carbon dioxide played an important role in production of the hydrocarbon and

carboxylic acid because the by-products at its formation became the former materials, and itself
did the latter material. In the expansion process after compression, although it is a qualitative
result, we have obtained a suggestion that even under standard condition, these reductive molecules
remain in water.
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