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Broadband Absorption Based on Graphene Metamaterial Composite Structure

Cai Qiang, Ye Runwu, Fang Yuntuan

School of Com puter Science and Telecommunication Engineering , Jiangsu University, Zhenjiang, Jiangsu 212013, China

Abstract In order to obtain broadband light absorber, a compound structure model composed of graphene
metamaterial layer, air layer and metal layer is designed. The transfer matrix formula is derived to compute the
transmission characteristics of the designed structure. The results show that by adjustment of the structure
parameters, wavelength bandwidth and angle bandwidth are expanded at the same time under the condition of high
absorptance. For the incident angle n/4, the absorptance can achieve above 0.8 in the incident wavelength range of
0.1~6.0 pm. For the incident wavelength 3.5 pm, the absorptance can reach more than 0.9 in the incident angle
range of —70° to 70°.
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Fig. 1 Schematic of model structure
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Fig. 2 (a) Absorption spectrum of the graphene metamaterial slab; (b) absorptance of graphene metamaterial slab versus d ;

(c) absorptance of graphene metamaterial slab versus E¢; (d) absorptance of graphene metamaterial slab versus ¢,
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Fig. 3 Absorption spectrum of the compound Fig. 4 Absorption spectra of the compound

structure on special parameters structure with different W,
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Fig. 5 Absorption spectra of the compound structure Fig. 6 Absorption spectra of the compound structure

with different Fermi energies with different d,
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Fig. 7 Absorption spectra of the compound Fig. 8 Absorption spectra of the compound

structure with different ¢, structure with different W,
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