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Effect of Laser Energy Accumulation on Surface Periodic Structures
Induced by Femtosecond Laser

Li Zhihua Fan Jingqin Li Punian Fang Ranran Zhang Duanming
(School of Physics , Huazhong University of Science and Technology, Wuhan , Hubei 430074, China)

Abstract In order to investigate threshold phenomena of laser induced periodic surface structures (LIPSSs),
experimental study was carried out of energy density threshold and pulse number threshold of laser induced periodic
surface structures on bulk copper, aluminum, and silver samples under different experimental parameters. The laser
energy accumulation effect was then explored to explain the evolutions and threshold phenomena of laser-induced
surface periodic structures. In addition, based on the laser energy accumulation and the assumption of Gaussian
energy distribution of pulsed laser, scanning velocity, distance of two adjacent scan lines and pulsed laser energy
density were optimized in order to fabricate high-uniform and large-area period surface structures, which were in

good agreement with present experimental results.
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Fig. 1 Surface structures on bulk copper induced by
femtosecond laser. (a) 0. 46 mJ/pulse; (b)
0.8 m]/pulse
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targets induced by Gaussian femtosecond laser
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Fig. 3 Schematic illustration of energy density accumulation
by static multi-pulse femtosecond laser irradiation
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