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Fig.1 Structureand equivalent circuit of the coupling — enhancive unit cell
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Fig.2 Arrays of the coupling — enhancive magnetic resonators
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Design of Coupling — enhancement Character — shaped Magnetic
Resonator Used in Constructing Left — handed Meta — materials

WANG Jia - fu', QU Shao —bo'?, XU Zhuo® ,MA Hua', YANG Yi - ming' ,GU Chao'
(1. Science Institute, Air Force Engineering University, Xi’an 710051, China; 2. Electronic Materials Research
Laboratory, Key Laboratory of the Ministry of Education, Xi’an Jiaotong University, Xian 710049, China)

* Abstract; Left — handed meta — materials can be fabricated by combining electric resonators with magnetic resona-
tors to realize simultaneously negative permeability and permittivity, so the design of magnetic resonators is of great
importance in designing new types of left ~ handed meta — materials. Dealing with the design of magnetic resona-
tors, the design principle of magnetic resonators is proposed. The structure of the magnetic resonator must be equiv-
alent to a mirror ~ symmetrical single loop in order to eliminate the unwanted bi — anisotropy. Based on the design
principle, a coupling — enhancement magnetic resonator structure is devised. The negative permeability of the struc-
ture is verified by experimental simulations. The results show that the permeability of the structure is negative in 8.
9GHz ~ 10GHz and that bi — ariisotropy is eliminated effectively. Compared with the conventional magnetic resona-
tor SRR, the proposed magnetic resonator is simple in structure and much easier in fabrication and analysis.
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