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DFTB Fe-S

Based on the hypothesis that biological molecules such as amino acids and
nucleic acids were generated from primitive small molecules using the energy of shock waves caused
by the arrival of meteorites on the early earth, first-principles quantum-mechanical (DFT) dynamical

simulations were performed, where iron was used as a catalyst. The formation of ammonia and various

carbon compounds was confirmed under high-temperature and high-pressure conditions. In addition, in

order to accelerate the chemical reaction simulation focusing on the catalytic action of iron
sulfide that promotes the reaction in the deep-sea hydrothermal vent, the development of the DFTB
method that incorporates empirical parameters into the DFT method was carried out, especially for
the simulation of iron sulfide, where the parameters between Fe and S were developed. Furthermore,
extended reconstruction of the chemical reaction network assuming hydrothermal vents was also
performed based on the LUCA database.
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