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[Abstract] SO, is considered as one of the causes of acid rain, and HOSO- is a stable radical
species formed from SO, and hydrogen atom. Thus, several studies of the reactions between
HOSO- and NO; have been published to date. However, to our best knowledge, there are no
theoretical reports, in which the catalytic effects of water molecules are adequately taken into
account. In addition, we have already revealed that the direct treatment of nuclear quantum
effects (NQEs) of hydrogen nuclei is important to analyze hydrogen transfer reactions.
Therefore, in this study, we investigate the reaction profiles of the reactions between HOSO-
and NO, with/without H,O molecule(s) by using multicomponent quantum mechanics methods,
which can take into account the NQEs of proton and deuteron. We also focus on the NQEs on
the optimized geometries and minimum energy paths of the reactions.
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