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Theoretical elucidation of dynamical solvent effects in controling chemical
reactions
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HCN — CNH Ar 1

Phase space structures in the vicinitK of transition state were investigated
with the focus on the effects of surrounding molecules. As the target system, the effect of the
presence of Ar on the isomerization reaction HCN->CNH was investigated. The potential energy surface
function is developed based on ab initio calculations, and phase space structures in the transition
state region were extracted through classical trajectory simulations. Subsequently, the reactivity,
that is, whether the reaction occurs or not from a given initial condition, was learned as a
function of the initial condition. The prediction accuracy was found to be greater than 95 %,
indicating that the machine learning captured the features of the phase space that affect the
reactivity. Subsequent analyses on the machine learning results revealed the importance of each
coordinate in the initial condition.
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