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Fig. 1 The schematic and circuit model of a CRLH TL unit
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Fig. 2 The simulated and measured transmittance of
the two kinds of TLs A and By
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Fig. 3 Photographs of the fabricated photonic crystals
(AB)s,(A;By)5 and (A, B,), respectively
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(AB)g based on real lumped-elements
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Experimental Study of Zero-average Refractive Index (Zero-n) Gaps
Based on Microstrip Transmission Lines

ZHANG Li-wei'? ,DU Gui-qiang®*,XU Ji-ping® , WANG Zhi-guo’ ,ZHANG Ye-wen’
(1 School of Physics and Chemistry , Henan Polytechnic University , Jiaozuo, Anhui 454003 ,China)
(2 School of Space Science and Physics s Shandong University at Weihai ;Weihai , Shandong 264209 ,China)
(3 Pohl Institute of Solid State Physics, Tongji University ,Shanghai 200092 ,China)

Abstract: One-dimensional photonic crystals composed of left-handed and right-handed materials are
fabricated by using transmission lines (TLs) approach. The transmission properties of the photonic crystals
are simulated by the advanced design system (ADS) of Agilent and measured by the vector network
analyser. The results indicate that the photonic crystals possess zero-ngap which exists between the left-
handed passband and right-handed passband. The special gap edges are determined by zero average
permittivity € =0and zero average permeability z=0Orespectively,so it is insensitive to the scale length.
Key words: Zero-ngap; Left-handed materials; Transmission lines
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