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Abstract 

Interference of laser beams with a high pulse energy opens an opportunity of direct oxidation 

of surfaces over large areas. It is important to confirm that the single ultrashort laser pulse 

irradiation is able to create the protective oxide layer on chromium films. Here, we report an 

approach of hybrid thermo-chemical treatment of thin chromium films irradiated by laser 

beam interference utilising picosecond and nanosecond laser pulses combined with the 

subsequent chemical etching. The array of periodical structures with a period of 1.5 - 3.5 µm 

and array size of 300 × 300 µm
2 

were created on the chromium film. Theoretical modelling 

combining the laser heating of a thin film by the multi-beam interference and growth of the 

oxide layer is discussed. Confirmed thermo-chemical microstructuring of thin metal films 

using multi-beam interference opens the opportunities in fabrication of low-cost and high-

quality diffractive optical elements. 
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