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Design of Ultra-Thin Broadband Terahertz Metamaterial Absorber

Based on Patterned Graphene
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Institute of Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China

Abstract Based on patterned graphene, an ultra-thin broadband terahertz metamaterial absorber with the thickness
of 33.254 pm (about 1/7 of the incident wavelength) is designed. The bandwidth with an absorptivity of above 80 %
can reach 1.422 THz. The simulation and analysis results show that the absorption characteristics of this absorber
is polarization-independent and insensitive to the incident angle. The absorbed energy of this absorber can be
adjusted effectively by changing the chemical potential of graphene. In addition, the absorption performance can be
improved when the thickness of polyimide interlayer increases.
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Fig. 1 Schematic diagrams of (a) structural unit and (b) metamaterial absorber
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Fig. 2 Equivalent circuit diagram of metamaterial absorber
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Fig. 3 Absorption and reflection spectra of metamaterial absorbers based on patterned and non-patterned graphene
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(c)(d) =0 tangent plane along propagation direction of terahertz wave
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