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Many important properties of the inner-shell photoabsorption and photoionization spectra of molecules are expected to show a strong dependence on the geometry of the molecule.  For example, the position of * shape resonances are often correlated with molecular bond lengths, and this correlation has found considerable use in the study of molecules on surfaces.  Unfortunately, although systematic studies of large classes of molecules provide insight into such geometric depedences, the direct measurement of the properties of a given molecule as a function of geometry is notoriously difficult.  Pump-probe experiments involving the combination of optical and x-ray pulses of femtosecond duration provide an exciting new approach to such measurements.  In these experiments, the optical pulse is used to prepare a spatially localized wavepacket in the target molecule, and the x-ray pulse is used to probe the system as a function of delay time, or equivalently, as a function of the geometry of the molecule.  I will discuss proposed experiments for the Ultrafast X-ray Science Facility at the ALS based on this approach.

