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Mid-infrared ultra-narrowband absorber based on dielectric metamaterial

LIAO Yanlin', ZHOU Xiaopeng', LU Yibo', ZHAO Yan*, CHEN Zhenggen'
(1. Stone Brook Institute at Anhui University, Anhui University, Hefei 230039, China;
2. School of Biomedical Engineering, Anhui Medical University, Hefei 230032, China)

Abstract: Dielectric metamaterials have received extensive attention because of their
extremely low ohmic losses. A mid-infrared ultra-narrowband absorber based on dielectric
metamaterial had been proposed. The absorber consisted of a top dielectric microstructure
layer, an intermediate dielectric film and a substrate metal. The research results indicated
that the absorber had an absorption peak with a bandwidth of 2. 40 nm in the mid-infrared
band. The electric field was mainly distributed in the gaps between the top silicon
microstructures, leading to a significant reduction in absorption loss power and thus the
absorption bandwidth compression. When used as a sensor, the quality factor of the
absorber in the mid-infrared band could reach 80. Therefore, this absorber could be applied
to mid-infrared thermal emitters and high-performance sensors,
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