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Ultraviolet photoelectron spectroscopy and x-ray core level photoelectron spectroscopy are important
methods used to study the structure and energetics of neutral molecules, radicals, and semiconductor surface
processes.  A new method is described to obtain camera-like snapshots of the ultraviolet and soft x-ray
photoelectron spectra of molecules during their dissociation and transformation.  The method uses high
order harmonic generation of a Ti:sapphire ultrafast laser.  Results are presented on the technique, the
characterization of femtosecond soft x-ray pulses, and on the first observations of photoelectron processes of
dissociating molecules.  The results pave the way for a general new method to probe transient states in
molecules, based on the powerful methods of photoelectron spectroscopy that have been so successfully
employed for ground state analyses.  These concepts will be discussed and future possibilities for considered.
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