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Effects of multiple-pulse iradiation in ultra-fast pulse laser processing studied th
rough a newly developed visualization technique

ITO, YOSHIRO
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We have developed a new, high-speed video system with high time-resolution for vi
sualizing multiple-pulse irradiation effects in ultra-fast pulse laser processing. The technique, named as
high-speed laser stroboscopic videography technique, has successfully applied to observe the laser-induce
d phenomena during a groove and a hole drilling by a femtosecond laser on cemented tungsten carbide sample
s. Effects of laser pulse energ¥ and scan speed on developments of machined futures and deposition of debr
is were analysed. Observed results indicate that these effects were rather complicated and demand further
systematic researchs.
The developed tehcnique has been successfully applied in dynamical studies on laser ablation in liquids.
Effects of laser-induced cavitation bubbles on laser shock processes have been analysed. Nano-particle gen
eration by laser ablation in liquids have been studied through the technique.
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HVC : High-speed Video Camera . DC : Down Counter . W : A4 wave plate

VND : Variable Neutral Density , ND : Neutral Density . BE : Beam Expander

B : Band pass filter , BS : Beam Splitter , DG : Delay Generator . A : Aperture
M : Mirror , ST : Stage . T:Target . S:Shutter, L: Lens, SW: Switch
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