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Knowledge of the rates of elementary gas phase reactions has contributed decisively to our
understanding of important societal problems, for example stratospheric ozone chemistry.
Growing our knowledge of rates of elementary chemical reactions at surfaces is crucially
important to improving heterogeneous catalysis. In comparison to gas phase reactions, there are
surprisingly few known activation energies of elementary surface reactions, nor knowledge of the
energies and entropies of the reactions’ transition states. This situation is a result of limitations
on our methods for measuring rate constants of elementary surface reactions. Furthermore, first
principles theories to predict surface reaction rates remain largely un-validated. In this talk, | will
present recent experimental advances yielding the rates of elementary reactions at surfaces,
which rely on a stroboscopic pump-probe concept designed for neutral matter. This method is
also capable of revealing surface-site-specific kinetics information. Not only is site specific
reactivity an essential aspect of surface reaction mechanisms, it is essential to provide
benchmarks for testing first principles methods for calculating reaction rates, another potentially
powerful tool with which to investigate heterogeneous catalysis.

Figure 1: Site-specific CO oxidation
producing. The insets show velocity
space for CO oxidation on Pt(111)
with 0.5% and Pt(332) with 16.7%
step density, respectively, revealing a
hyperthermal and a thermal channel.
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