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Development of multicomponent quantum mechanics methods and its applications

UDAGAWA, Taro
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Recentlz, we have developed multicomponent quantum mechanics (MC_QM)-nudged
elastic band (NEB) method, which can analyze chemical reactions including nuclear quantum effect of
light nuclei, such as proton and deuteron. In our research project, we have improved our MC_QM-NEB
method and have developed integrated multicenter (IMiC)-MC_QM method to analyze chemical reactions
and H/D isotope effects in large systems. We have analyzed H/D isotope effect on rate constants of
proton transfer reaction in 7-hydroxyquinoline, total energies of water clusters, and interaction
energies in some clathrate hydrate complexes using our MC_QM-NEB and IMiC-MC_QM methods.
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