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Path integral molecular dynamics simulation of

anionic molecular systems
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Abstract Hydrogen bonds are important for the formation of three-dimensional structure
and functionality of biomolecules. Recently, low-barrier hydrogen bonds (LBHB), which are
short and strong compared to typical hydrogen bonds with low proton transfer barrier, are
suggested to play a crucial role in the functionality of biomolecules and enzyme reactions. We
have been studying the nature of LBHB with small ion clusters. We found that treatment of
electronic structure, nuclear quantum effect, and thermal fluctuation are essential to describe
these hydrogen bonds. In my talk, | would like to show the results of my research employing
path integral molecular dynamics simulation, which allows us to treat all the three effects
mentioned above together.
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