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Design and applications of metamaterials with high power microwave

LIU Qiang, YANG Yang, HUANG Ka-ma

(College of Electronics and Information Engineering, Sichuan University, Chengdu Sichuan 610065, China)

Abstract: A kind of metamaterial structure is designed. Unlike conventional substrate material, the
new structure is composed of a double-layer metallic holes array interacting with high power microwave.
According to S-parameter retrieval methods, the metamaterial exhibits the near zero refractive index which
has an influence on the E-field distribution. Impacts on the antenna design are discussed and
experimentally demonstrated while the Panasonic 2M244-M1 magnetron is employed as microwave source.
The half-power width get a drastic reduction from 28° to 15° and the antenna gain is improved by 1.7 dB.
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Fig.5 Effects on E-field distribution owing to metamaterial
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Fig.7 Effects on gain due to different dimensional parameters
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Fig.8 Prototypes and results in the measurement
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