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Picosecond laser microfabrication of infrared
antireflective functional surface on As;Ses glass
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Abstract: Large-scale periodic dot matrix anti-reflective microstructures were fabricated on the surface by using UV
picosecond laser with rapid line scanning to improve the infrared transmittance of As;Ses glass. In the study, the
laser ablation threshold of As,Ses glass was concluded and the optimal line scanning method was designed. The
transmittance of the fabricated chalcogenide glass increased about 10.0 % and 5.2% in wavelength ranged from
11.0 ym~12.4 pm and 13.0 pm~14.2 um, respectively. In addition, the wettability of the glass was not damaged by
laser scanning. The processing was carried out in air condition showing low cost, high controllability and high effi-
ciency. It only took 3.65 s to finish the fabrication of 8 mmx8 mm surface structures. Both the size and space of the
surface microstructure unit can be controlled according to the application requirement. The removal of the chalco-
genide glass induced by laser was mainly based on "cold fabrication" in which no obvious thermal effects inducing
the element change on the surface were observed. Higher laser energy could induce obvious thermal effect resulting
in melting of the ablation points and bump of the crater edges.
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Table 1 Basic parameters of As,Se; glasses.
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Fig. 1 The absorption degree of As,Se; glasses. Fig. 2 The illustration of the definition for underlap rate.
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Fig. 3 Schematic of the preparation of surface microstructures. (a) Path of laser scanning. (b) Mode of pulse
output. (c) Three-dimensional schematic of the experimental process.
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Fig. 4 Ablation morphology of crater with single pulse under different average powers.
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Fig. 5 Ablation of three-dimensional morphology of crater with single pulse with different average power. (a) P=0.02 W. (b)
P=0.10 W. (c) P=0.50 W. (d) P=0.90 W.
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Fig. 7 (a) Ablation morphology of crater with different U;+. (b) The relationship between U, and scanning speed v4. (c) Ablation
morphology of crater with different Ur,. (d) The relationship between U, and jump distance L.
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Fig. 8 The morphology of large area surface microstructure.
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Fig. 9 Infrared radiation transmittance of the As,Se; glass before and after ablating microstructure on single surface.
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Fig. 10 EDS of polished and ablated on As,Se; glass. (a) Polished glass. (b) Ablated glass.

1207



OEE | Advances

4

20175 , 5544 % , 5512

Fig. 11

(b

[26]

=+
75

B 11 As;Ses I AH &5 4| &M KR A DHSEMRA. (a) AZRERK. (b) 214k,

Static contact angles of non—prepared and prepared microstructure zones on As,Se; glass. (a) Non—prepared zones.

) Prepared zones.
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