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Real-Space Observation of Hydrogen-Bond Exchange in Water Clusters
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Structure and dynamics of individual water clusters adsorbed on Cu(110) were studied by using a scanning
tunneling microscope (STM) at 6 K. The dimer consists of hydrogen-bond donor and acceptor molecules, and
dynamically rearranges the hydrogen bond, resulting in the interchange of their roles. The large isotope effect
(~60) was observed in the interchange rate between (H,O), and (D,0),, suggesting that the process involves
quantum tunneling. The interchange motion was enhanced upon the excitation of a specific vibration mode that
correlates with the reaction coordinate.
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