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Nuclear Quantum Effect (NQE), such as zero-point vibrational energy, tunneling, and its H/D isotope effect, is quite important in various systems from
small molecules to material or biochemical complex species. Especially, in the case of “Low Barrier Hydrogen Bonding (LBHB) systems”, NQE of proton (or deuteron) is
indispensable. To elucidate such hydrogen-functional mechanism, we will develop some ab initio approaches for multi-component systems including both electrons and
nuclei quantum-mechanically: (I) Multi-component density functional theory (MC_DFT) and (Il) ab initio path integral molecular dynamics (PIMD) methods.
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