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Comprehensive analysis of breakage pathway of hydrogen bonds in
supercooled water
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[ Abstract] Water is ubiquitous liquid around us with playing very important roles in various
fields such as, environment science, biology, and chemistry. It is believed that the anomalous
properties of water are related to the molecular structures and dynamics. In this study, we
focused on dynamics of hydrogen bond network in supercooled water. In particular, we
calculated the proportion of coordinate number of hydrogen bonds using molecular dynamics
simulation. We also examined the local dynamics for each coordinate number. With
decreasing temperature, the degree of tetrahedral structure due to the hydrogen bonding is
increased. We characterized jump motions from cage and analyzed the duration time of cage
motion and jump motion. This enabled us to characterize the mean jump length at each
temperature.
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Fig. 1: Temperature dependence of distribution of coordinate number of hydrogen bonds (Red
represents P4, blue represents P4*, green represents P3, orange represents PS5 respectively).
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