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Study on absorbing properties and mechanism of cross-shaped
metamaterial absorber

Gong Qiaoxia, Liu Xiaomin, Duan Zhiyong, Shi Xiaogiang, Ma Fengying, Liang Erjun
(School of Physics and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A cross-shaped metamaterial absorber was designed. The S parameters and absorptivity were
calculated by CST studio suite 2009, and the frequency domain solver was utilized. The absorber shows
two absorption peaks of 0.83 at 24.65 THz and 0.997 at 35.25 THz. Through changes of the size of
elements, a metamaterial perfect absorber with near-unity absorbance is achieved in 7.3 THz. To magnify
1000 times of the absorber size in terahertz frequency, the perfect absorber can be achieved in the GHz
frequency, thus providing a means to dynamically control the absorbing band. In addition, the absorbing
mechanism was studied. Simulations reveal that the majority of energy is dissipated in the metallic cross
plane. This type of metamateial absorber can be designed for the bolometer detector.
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Fig.1 Schematic diagram of the metamaterial absorbers
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Fig.2 Absorptivity, reflectance and transmission of the metamaterial

absorber
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Fig.3 Absorption for the unit cell with change of

structure parameters
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Fig.4 Absorption for the unit cell with dimension notations

in millimeters
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Fig.5 Absorptivity of the metamaterial absorber for different

materials
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Fig.6 Energy dissipation in the absorber structure
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