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Abstract

Femtosecond Ultrafast Quantum Phenomenon Research Facility has been commissioned in 2000. It consists the
femtosecond linac-laser synchronization system, the 12 TW 50 fs laser system and the analyzing system. Laser
photocathode RF gun produced 1 kA = 7 nC/ 7 ps for 250 uJ 267 nm laser irradiation, synchronization of 300 fs (rms)
for minutes and 1.9 ps (rms) for hours was established. Efforts to avoid such long-term drift are under way. This system
is applied to subpico- and picosecond pulseradiolysis for radiation chemistry of water and supercritical water. Laser
plasma linac works are under way to generate 20 MeV10fs eleciron bunch and ps ion beam using the 12 TW 50 fs laser.
Further, the time-resolved X-ray diffraction is close to dynamic visualization of atomic motions.
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Fig2 0.3 TW 100 fs laser
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Fig.3 Synchronized ps electron and laser-pulses

measured by the femtosecond steak camera
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(b) Optical compressor and experimental chamber

Fig.4 12TW 50 fs laser system
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(b) X-ray diffraction pattern from GaAs

(c) Visualized atomic motion after laser-irradiation

Fig.5 Time-resolved X-ray diffraction
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