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Weakly focused fs-pulses have the potential to produce nanometer structures that self-organize under certain 
irradiation conditions [1]. Such structures, known as LIPSS [2] (laser induced periodic surface structures), are 
potential candidates for mimicking surface textures found in nature, on materials of technological interest. This 
enables surface functionalization for a variety of applications including wettability, optical response, and wear 
resistance [3,4]. 

In this work, different laser-generated surface structures resembling the skin of certain reptiles have been 
synthesized upon multi-scan laser irradiation of stainless steel. For the fabrication of the structures we used a 
high-repetition rate femtosecond laser (1030 nm, 350 fs, up to 2 MHz) and a galvo-scanner combined with a F-
theta lens, allowing large-area processing. Different structures are generated, depending on the laser processing 
parameters (scan speed, polarization, laser fluence and total number of scans). Their morphological analysis 
reveals that their feature size and geometry strongly depends on the irradiation parameters as shown in Fig.1 
where the impact of the multi-scan approach can easily be appreciated (notice the scale difference of the 
images). This provides and additional control parameter to generate novel functional structures.   

Fig. 1 Scanning Electron Microscopy images of surface structures fabricated on steel. (a) and (b) show structures that were produced after 1 

laser scan at of 0.38 J/cm2 and 2 J/cm2
 respectively, while (c) and (d) were produced with 1200 and 200 over-scans with fluences of 0.2 J/cm2

 

and 1 J/cm2
 respectively.	

	
Measurements performed on the structures with water and oil show that the wetting properties induced are 

also strongly dependent on the morphology of the generated structures. The strategy here presented provides new 
perspectives for increasing fluid transport, improving biocompatibility, and tuning tribological properties of 
materials. 
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