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Tunable terahertz metamaterials with high absorptivity
based on graphene structure

SONG Jianxun, XU Yongzhao, LING Dongxiong, WEI Dongshan’
(School of Electrical Engineering & Intelligentization, Dongguan University of Technology, Dongguan Guangdong 523808, China)

Abstract: A graphene-based dual-band terahertz metamaterial absorber is proposed, and it is
comprised of three-layer metamaterial structural unit by periodical expansion in the horizontal direction.
The simulation results show that the absorber produces 99.9% and 98.9% high absorptivity in the terahertz
bands of 6.62 THz and 9.36 THz respectively. By changing the Fermi level of graphene, the resonant
frequency and absorption intensity of the absorber can be flexibly controlled. The absorption intensity of
the absorber can also be individually controlled by the relaxation time of the graphene. In addition, the
influence of the thickness and loss of the intermediate dielectric layer of the metamaterial absorber on the
absorptivity was studied, which is conducive to determine the initial processing parameters of the absorber.
The study results show that the proposed graphene-based terahertz metamaterial absorber has a simple
structure and is easy to process, moreover, it can realize the tuning of the metamaterial absorber by biased
voltages or chemical doping. The metamaterial absorber proposed in this paper provides an important
reference for the design of dual-band absorbers with high absorptivity in terahertz band.
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Fig.1(a) Schematic of the unit cell of metamaterial absorber with nano-structure, the geometry dimension is:P,=2.5 um,P,=2.5 um,
t=3.3 pm, t,=0.2 pm,a=1 pm,b=1.8 pm, thickness of the graphene is 0.34 nm; (b) Front view array of the absorber.
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Fig.2 Absorption spectra for different frequencies
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Fig.3 Calculated electric field distribution on the top graphene
of the metamaterial absorber for 6.62 THz and 9.36 THz
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Fig.4 Calculated electric field distribution inside the metamaterial

absorber at 6.62 THz and 9.36 THz
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Fig.5 Absorption spectra of metamaterial absorber at
different incident angles
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Fig.7 Absorption spectra of metamaterial absorber for
different Fermi levels
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