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Abstract: 
The present study invesitgated the fabrication of the periodic subwavelength structures on vairous material surfaces with femtosecond laser pulses. Through using the collinear propagation of two temporally delayed femtosecond laser beams with crossed linear polarizations, we have one-step produced the regular distribution of the periodic surface structures on different materials including bulk metals and thin films without any masks. During the double-pulsed irradiation experiment, the incident first laser pulse is to modulate the optical properties of the material surface into the transient nonequibrium situations, and consequently the surface polasmon excitation behavior of the incident second laser pulse is affected. As a result, the feature aspects and the quality of the structure formation, such as the geometric profiles, the dimeniosnal size and the spatial arrangement, can be well controlled by varying the laser parameters. Moreover, it is identified that the high speed fabrication of such structures can be perfomed by adopting the line-shaped focusing of a cylindrical lens. This provide new routes for the effective design and fabrication of nanodevices for many potential applications. 
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