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ABSTRACT

Ultrafast x-ray absorption experiments have been carried out at the Advanced Photon Source, Argonne
National Laboratory, 7ID-C. While the x-ray pulses length produced by the synchrotron is about 100 ps, a
temporal resolution of 2 ps has been achieved by detecting the x-radiation transmitted though the sample
with a streak camera. The iron K-edge shift of a sample of Fe(CO)s solvated in ethanol was measured at a
repetition rate of 1 kHz. The experimental arrangement is described. It consists of x-ray and pump light
optics, the laser triggered streak camera, and a liquid sample beam apparatus that permits studying
chemical reactions under protective atmosphere. The apparatus contains x-ray and laser beam diagnostic
for x-ray and laser beam profile and overlap measurements as well as pump-probe timing measurements
with sub-ps accuracy. The results demonstrate that single picosecond temporal resolution can be achieved
at a synchrotron beam line. The measured data show the photo-dissociation of the CO -ligands followed
by geminate recombination and ligand substitution.



