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Abstract:

Many of the fundamental aspects of heterogenous catalysis are today being revealed by careful experiments and theory.  Theory can provide reliable structures and enthalpies for intermediates in reactions on surfaces.  The quality of the calculations can now be tested towards very exact experimental measurements of the electronic structure by, for example, x-ray emission and absorption data.  

I will present the combined effort of experiment and theory to describe simple yet fundamental systems which so far has been investigated using soft X-ray emission and absorption on molecules adsorbed on surfaces, going from atomic chemisorption to simple molecules such as CO, N2 and NH3 up to larger molecules such as glycine.  I will show how the techniques have been used to get a very detailed picture of the surface chemical bond.  

I will also discuss recent results for water and ice, where we have carefully studied the hydrogen bond.  For ice, we find effects from proton dynamics due to core-hole effects, which take place on the femtosecond time-scale.  In a near future, it will also be possible to probe elementary surface reactions with the XES technique, which will also be possible to do time-resolved, probing the electronic structure of individual atoms during the reaction path.  We have made theoretical predictions of what can be achieved using these techniques, which will also be demonstrated, showing the great aspects that such an experiment could have for careful studies of reactions on surfaces.
