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Abstract: Modification of material surface morphology and properties based on femtosecond laser irradiation is
a novel processing technology developed in recent years, which has shown unique advantages in high-speed,
large-area and periodic subwavelength structure fabrications. Here this method was employed to rapidly fabricate
uniform subwavelength grating structures on the surface of GO film, and then the processing mechanisms, the
change of morphology and liquid wettability were investigated comprehensively. Through using different
experimental parameters such as the laser power and the scanning speed, the rGO grating structures with variable
depth-width ratios and surface "roughness" were obtained, leading to the controllable wettability with the liquid
contact angles in a range of 15° to 75°, and their contact angles were found to increase by an average of 20° after
20 days in the air. Our work lays a solid foundation for femtosecond laser micro/nano-processing of two-
dimensional materials. It is expected to have the future applications in the field of droplet collection, microfluidic
control, and so on.
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Fig.l Schematic diagram of fs laser processing system
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Fig.2 (a) SEM image of the rGO-LIPSS; (b) Schematic diagram of rGO-

LIPSS formation mechanism
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Fig.3 With the increase of laser powers, the AFM images (a), Gaussian fitting curve of the 2D-FFT spectra (b) and the full width at half maximum (c) of

the prepared rGO-LIPSS samples
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Fig.4 With the increase of laser scanning speed, the AFM images (a), Gaussian fitting curve of the 2D-FFT spectra (b) and the full width at half

maximum (c) of the prepared rGO-LIPSS samples
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Fig.5 Dependence of contact angle on rGO-LIPSS samples prepared

under different laser powers
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Fig.6 Dependence of contact angle on rGO-LIPSS prepared under

different scanning speeds
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different time
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