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Research of Terahertz Absorber Based
on Dirac Semimetal Metamaterials

LI Qian-wen' ZHOU Xiao-ying® WANG Tong-ling”
ZHANG Yu-ping' ZHANG Hui-yun'

(1. School of Electronics and Information Engineering, Shandong University of Science and Technology,
Qingdao 266590 .China; 2. School of Electrical Engineering and Automation, Shandong University
of Science and Technology.Qingdao 266590 ,China)

Abstract In this paper,dual band and broadband terahertz absorbers based on Dirac semimetal meta-
materials are designed, The proposed absorbers consist of three layers. The upper layer is a Dirac semimetal
layer,middle layer is dielectric layer,and the lower layer is gold which consider as the metal back plate. The
U-type single absorber is designed at first which can achieve perfect absorption at 6. 02 THz. By analyzing
the surface current distribution of the single absorber,it is known that the energy of the incident THz wave
is absorbed by the electric dipole oscillation which caused by the electric field in the U-type arm direction.
Then, the dual-band and broadband absorbers are designed by superimposing the extended bandwidth of
multiple absorption peaks. The dual-band absorber can achieve 94. 7% and 91% absorption at 5. 33 THz
and 5. 86 THz respectively. The broadband absorber can achieve the over 90% absorption between 5. 59
THz and 5. 90 THz. In addition,due to the tunability of Dirac semimetal's conductivity,the dynamic tuning
of the resonance absorption peak can be achieved by changing the Fermi energy of the Dirac semimetal
without optimize the geometry and re-manufacture the structure.

Key words terahertz;metamaterials;absorber



