Photoionization spectroscopy and dynamics studies at the Gasphase Beamline @ Elettra
Robert Richter
Elettra-Sincrotrone Trieste, Trieste, Italy
e-mail: robert.richter@elettra.eu 

The high photon intensity and resolution available at third generation synchrotron undulator beamlines is revealing fine details in the soft x-ray spectra of free species in the gas phase - particularly of small molecules. In addition, experimental developments - in particular those of coincidence techniques - permit insight in the important dissociation processes. The high sensitivity allows the extension of the range of targets – including atoms, molecules, radicals, vapors and clusters. Coincidence techniques give access not only to cations and electrons, but also to metastable, neutral and negative ion fragments.  

The possibilities offered by different types of experiments will be discussed using results from recent studies. The examples include

· State-selected dissociative ionization of small organic and biologically important molecules in the valence and inner shell region [1, 2]. The results, together with calculations, can be used to disentangle the differences in fragmentation of similar molecules exposed to VUV radiation. In the core region correlations between the core-excited site and the preferential cleavage of specific bonds can be studied.

· Production of negative ions following core ionization of water and small organic molecules [3, 4]. Negative- and (multiple) positive-ion coincidence spectroscopy can be a sensitive probe of weak features in the decay and fragmentation channels of small molecules.

· Detection of neutral dissociation products - fluorescence and metastable states [5, 6] yields detailed information near inner shell ionization thresholds. 

Further insights into the dynamics can be obtained from time-resolved experiments. In the range of ionizing radiation processes the application of synchrotron-laser experiments is a natural extension of the laboratory multi-color studies. Preliminary results of an ongoing study of the dissociation dynamics of the gas-phase dye molecules by time-resolved photoelectron spectroscopy will also be presented.
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