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The study of chemical reactions at surfaces is one of the central research areas in
surface science. It is motivated by the importance of heterogenous catalysis for many
applications relevant to society. With the availability of X-ray free-electron lasers
many of the techniques used to investigate the kinetics of surface chemical reactions
can now be used to probe the real-time dynamics of these reactions on sub-
picosecond timescales.

In the first lecture an overview on standard concepts in surface physics and the
investigation of surface chemical reactions will be given. The second lecture will
cover studies of the real-time dynamics of surface chemical reactions performed with
short pulse laser sources in the lab. Finally, recent results obtained at X-ray free-
electron lasers will be discussed and perspectives for future research will be
presented.



