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Abstract

Photocathode RF gun with cartridge-type cathode exchanging system produces high-brightness low-emittance sub- or
femto second electron bunches. A cathode without breaking the vacuum of RF gun was replaced and a high quantum
efficiency (QE) photocathode such as Ce,Te or Na,KSb was used. Using the photocathode LINAC system, the
application for observation of physico-chemical reactions by pulse radiolysis system in a time-range of picoseconds and
sub-pico seconds was investigated. The important factors for the fast radiation chemistry are the pulse length of the
beam, the synchronization between beam and laser and the electro beam current. Na,KSb photocathode is the workable
cathode and has been widely used for photomultipliers which can be driven by visible light. The workfunction of
Na,KSb is 2.0 eV, whose sum of the energy gap is 1.0 eV and the electron affinity is 1.0 eV. A Na,KSb photocathode
was installed into RF cavity and the RF was aged. After aging for 12 h, UV light (266 nm; third harmonic of Ti:Sa laser
800 nm) and 400nm visible light (second harmonic) were brought in the Na,KSb cathode. The maximal charge was 3.1
nC at 266 nm and 1.6 nC at 400 nm. The saturation of the beam current caused by space charge limit was observed. The
saturation charge at 400 nm was half of that at 266 nm. The life time of the cathode was measured. The half life time of
the cathode was 100 h. The damping of the quantum efficiency occurred rapidly and it reached 1/5 after 280 h. The QE
remained about 0.1% after 500 h.
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