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Abstract: With controlling the femtosecond (fs) laser polarization and scanning direction, the regular
distribution of composite micro/nano structures was induced on the surfaces of silicon and stainless
steel by Orthogonal Line Scanning Processing (OLSP). The influence of laser fluence on the micro/
nano structures was studied. The experimental results show that two-dimensional (2D) composite
structures nested with periodic ripples and nanoholes are induced on the silicon wafer surface, howev-
er, nanorod arrays at the edge of scanning area are induced on the stainless steel surface when the la-
ser fluence is close to the material ablation threshold. The analysis indicates that the nanorod arrays
are formed by the fracture of periodic ripples. Moreover, when laser fluence is higher than the abla-

tion threshold, the regular distribution of micro hole structures is induced both on the surfaces of sili-
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con and stainless steel. The experimental results demonstrate that the micro/nano structures induced

by the first line scanning enhances its laser absorption and promotes the coupling between the incident

fs laser and the surface plasma wave, so that the ablation of the second scanning is enhanced and the

later structures induced by the second scanning becomes a dominating. In conclusion, the OLSP pro-

vides a new approach for fabrication of surface micro/nano structures.

Key words: femtosecond pulsed laser; laser ablation; nanostructured materials; micromachining
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Fig. 1 Schematic diagram of fs laser micro processing system
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Fig. 2 SEM images (a, b, d) of nanohole arrays on surface of silicon wafer induced by OLSP and schematic diagram

of OLSP (¢)
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Fig. 3 SEM images of stainless steel surface nanostructures induced by OLSP with laser polarization parallel to
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Fig.4 SEM images of stainless steel surface nano-
structures induced by OLSP with different

scanning directions and laser polarizations
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