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Abstract

A femtosecond pulse radiolysis system for the absorption spectroscopy was developed by a new type of
the accelerator. The system for the absorption spectroscopy is composed with a S-band electron linac
with a laser photocathode rf gun, the pulse compression system, the optical detection system with a
femtosecond laser and the synchronization system. The total time-resolution of the system is about 240
fs. The first femtosecond pulse radiolysis studies were done in water and alcohols. The formation time of
pre-solvated electrons were strongly dependent on the OH-groups density, and the formation time of
solvated electrons were dominated by the dielectric relaxation time. The geminate ion recombination
process in non-polar liquid has been also studied by the femtosecond pulse radiolysis. The formation
process of the cation radical was observed in n-dodecane in picosecond time-region. That was caused by
the relaxation process from the excited cation radical. The relaxation time of 7 ps in n-dodecane was
obtained by analyzing the geminate process based on the diffusion theory.
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