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Optimization of a terahertz Split-Ring Resonator by using
hybrid optimization algorithm

HUANG Wen-yuan, LIN Wen-bin, WANG Luo-fen, CHANG Lei, LIAO Cheng

(Institute of Electromagnetic, Southwest Jiaotong University, Chengdu Sichuan 610031, China)

Abstract : The Split-Ring Resonator(SRR) is one basic structure of metamaterial. An hybrid
optimization algorithm is employed to optimize the structure of a SRR for a lower return loss (1.Si11) in the
terahertz regime. Simulation results show that the return loss of the optimized structure is lowered by
about 50% than that of the original structure in 1.04 THz—1.16 THz. This work may be useful to the design
of the terahertz metamaterial structures.
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Fig.1 Geometry and parameters of the SRR
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Fig.2 Return loss (S1;) of the original SRR in GHz (a); Comparison between the return loss of the original SRR and that of the optimized SRR in THz (b)
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Tablel Comparison between the structure parameters of the original SRR and those of the optimized SRR (unit:um)
L

W, L Lm P
the original parameters!™” 0.70 1250 2.00 3.00 2.00 3.00
the optimal parameters 0.73 12.54 2.44 3.62 1.49 2.60
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Fig.3 Comparison of the transmission coefficients (S,;) of SRR before Fig.4 Comparison of the refractive indexes of SRR before and
and after optimization in THz frequency after optimization in THz frequency
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Fig.5 Comparison of the impedances of SRR before and after
optimization in THz frequency
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