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We have developed a novel high-speed imaging technique, named sequentially timed all-optical mapping
photography (STAMP), for capturing ultrafast dynamics in a single shot. By using the STAMP technique, the
ultrafast process in femto-second laser ablation on glass was monitored with a frame rate of 65.4 Gfps (equivalent to
a frame interval of 15.3 ps) and an exposure time of 13.8 ps. The sequential images acquired by a STAMP camera
show generation of air breakdown, evolution of plasma plume, and ionization inside the glass. We obtained that the
expanding speed of plasma front reached around 100 km/s.

Also we observed plasma formation induced by Q-switch laser pulse with an in-situ storage image sensor
camera and nanosecond laser illumination. A nanosecond laser pulse was focused in water, and subsequent events
were captured with a frame rate of 5 Mfps (equivalent to a frame interval of 200 ns) and an exposure time of 10 ns.
In this observation, the shockwaves and cavitation bubbles which followed plasma filamentation were monitored.

In this research, we observed and analyzed plasma dynamics with pico-, nano-, and micro-second time
resolution. For understanding and manipulating plasma events, we will perform further observation and analysis of

ultrafast plasma dynamics.




