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Abstract

for directly imaging the ultrafast process of femtosecond laser ablating of micro-holes in silica glass. The time-delay

A time-resolved shadowgraphic imaging system based on femtosecond laser pump and probe is established

dependent phenomena of plasma channel decay, shock wave expansion, and micro-hole stretch are observed when
the energy density, time-delay, and pulse number change. The experimental results show that the proposed system

is very efficient for the in situ observation of the micro-nanostructures in transparent media induced by femtosecond

laser ablation.
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Fig. 1 Optical path of time-resolved shadowgraphic imaging and calibration method of time-delay. (a) Optical path of

time-resolved shadowgraphic imaging; (b) plasma channels induced by femtosecond laser in fused silica under near zero time-delay
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Fig. 2 Ultrafast dynamics of shock wave on surface of quartz glass. (a) Time-resolved shadowgraphs of femtosecond

laser ablated silica glass when pump laser energy density is 0.16 J/cm”; (b) expansion distance of shock wave versus time-delay
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Fig. 3 Relationship between micro-hole profile and pulse number under different time-delays. (a) 0.5 ns; (b) 1.5 ns
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Fig. 4 Relationship between micro-hole aspect ratio

and femtosecond laser pulse number
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