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The temperature in chemical reactions is supposed to be uniform for all the
degrees of molecular freedoms, such as translation and vibrations. However, individual molecular
motions should contribute to the reactivity in different manners. lon-molecule reactions have been
extensively studied in reaction kinetics approaches, where the reactivity is well-described
charge-induced dipole moment interactions. On the other hand, understanding of the reaction
mechanisms at a microscopic level in terms of the quantum states associated with the molecular
motions is limited based on the reaction dynamics approaches. In the present research project, we
elucidated the distinct roles of individual molecular degrees of freedom in the ion-molecule
reactions based on our development of the state-resolved experimental method.
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