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      •The purpose of this project is to understand the structure and transformations ordered electrode interfaces. Real insight into the actual structure and transformations of the water ad-layer is obtained from a well studied case, the electroreduction of H2 on Pt(111): We have finished a theory in which the major player is the water, which because of its very large dipole moment flips when the polarity of the electrode changes (as is well known!). This causes ordered structures to be formed. The transitions and the resulting voltammogram are calculated using the cluster variation method. The predicted strucutures are in consonance with ex-situ quantum DFT band calculations performed at Princeton U.(Car and Marzari, unpublished), and provide a full explanation of  known STM structures, radiotracer adsorption experiments, frequency-sum spectroscopy  and other electrochemical observations.

