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Abstract

At the University of Tokyo, a linac with photocathode RF gun with cartridge-type cathode exchanging system which
produces high-brightness low-emittance sub- or femto second electron bunches has been researched and developed.
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. Na,KSb photocathode is the
workable cathode and has been widely used for photomultipliers which can be driven by visible light. 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 charge at 400 nm was half of that at 266 nm. 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. Electron injection has been investigated into the laser wakefield by the wave breaking in a density down ramp.
An oblique shockwave in a supersonic gas flow of M=5 was utilized for producing the steep density ramp. The
numerical simulation was performed by using a 1-D particle-in-cell (P1C) code to find the optimum condition for getting
a high-quality electron beam. A preliminary experiment using the density ramp in the gas target suggested that electrons
were injected by the wave breaking. Further investigations with help of 2-D PIC code were conducted to produce high-
quality electron beam. A portable 950 keV X-band (9.4GHz) electron linac X-ray source for on-site non-destructive
testing has been investigated at the University of Tokyo. A compact X-band 9.4 GHz magnetron of 250 kW for RF
generation device has been adopted to realize an on-site diagnostics and the aim is to generate 0.2 Gy/min of X-ray at 1-
m distance. This linac has a problem of short beam current. The comfortable amounts of X-ray have not been achieved
yet. This beam oscillation makes lack of beam current and it has been developed by a new simulation code using
equivalent circuit analysis for research into a source of this matter.
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