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Research on centimeter-scale long-wave infrared metalens

based on As>Ses glass

CHEN Xu', GU Zhaofeng'?, CHEN Yimin', LIU Zijun', GU Chenjie!, SHEN Xiang'
( 1.Advanced Technology Research Institute, Ningbo University, Ningbo 315211, China;

2 Key Laboratory of Photoelectric Materials and Devices of Zhejiang Province, Ningbo 315211, China )

Abstract: Long-wave infrared (LWIR) metalens is an optical element composed of sub-wavelength-sized

microstructures, offering broad application prospects in night vision, medical diagnosis, and other fields.

However, precise fabrication of microstructures over large areas on material surfaces is extremely challenging,

thereby limiting the size of metalens to millimeter-scale levels and significantly restricting their applications. To

address this issue, a centimeter-scale metalens suitable for LWIR was designed based on arsenic selenide (As2Se3)
chalcogenide glass using the finite-difference time-domain (FDTD) method. An efficient and large-scale
fabrication technology was also developed based on ultraviolet lithography and inductively coupled plasma

etching. The fabricated metalens has a diameter and focal length of 1 cm, operates at a wavelength of 9.78 um,
and achieves a full width at half maximum (FWHM) of 17.47 um for the focal spot. It is capable of providing
relatively clear imaging of objects such as soldering irons and human hands.

Keywords: chalcogenide glass; long-wave infrared; centimeter-scale metalens; ultraviolet lithography
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