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Abstract

The facilities of S-band linear accelerators (linacs) based on a thermal electron gun and a photocathode rf gun have
been constructed in Osaka University. The thermal-gun-based linac is used to generate a slow positron beam for the
researches of nano-materials and polymers. The photocathode electron linear accelerator has been developed
successfully for the study of radiation-induced ultrafast physical and chemical reactions. A 32 MeV femtosecond single
electron bunch was generated in the linac with a magnet bunch compression system and used successfully for the
development of femtosecond pulse radolysis. Moreover, a new femtosecond electron source based on the photocathode
rf gun is constructed for the femtosecond time-resolved MeV-electron diffraction. In this source, an MeV sub-100-fs
electron beam with the relative energy spread of 10™* at bunch charge of 0.1-1pC is generated by using a femtosecond

laser light.
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