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While advances in computational chemistry have been profound, a predictive theoretical 

understanding of surface chemistry remains elusive even today. Our project targets two areas where 

more work is needed to help lay the ground work for the next generation of theoretical advances 

that: 1) go beyond the Born-Oppenheimer approximation and 2) adequately handle polyatomic 

reactivity. The experiments that are part of this project probe the dissociative chemisorption of HCl 

on Au(111) and state-to-state methane and acetylene scattering from transition metal surfaces to 

obtain detailed information about reactivity and energy transfer in gas/surface collisions. 

Both the Wodtke group in Göttingen and the Beck group in Lausanne develop experiments to probe 

the dynamics of elementary chemical events at the gas/surface interface that can be compared to 

first principles theories. The Göttingen group specializes in state-to-state energy transfer studies via 

state-resolved detection of scattered species. The Lausanne group specializes in quantum state-

resolved studies of chemisorption using detection of surface bound reaction products. By combining 

forces, our two groups will develop high quality benchmark data important to advancing our 

theoretical understanding of molecule-surface interactions. 
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