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Abstract: The energy band structure and the surface wave local electric field distribution of the left-handed and
right-handed photonic crystals materials, were studied based on parameter matching by using the transmission
matrix theory of plane wave and Bloch theorem in order to study and design novel optical waveguide and optical
sensor. The results show that there are semi closed and closed band gap structures in the energy band of the left-
handed and right-handed materials with zero mean refractive index, and the energy level curve in the transmission
band attenuates from high frequency to low frequency with oscillation. After the surface coating medium is

added, the discrete energy level of forward and reverse waves appear in the partially semi-closed and closed band

Wi FHA:2020-02-15;  1&7T HHB:2020-03-16

EETH: FR ARBIEIA (51161003); BN W58 15 SF A AR RHE AA BRI E (B#A KY F [2019]229 5); Tlib2#E 2018 4F
FZWRAA B IS 3522500 H (XJ2018GKQO17)

{EZ BNV (1978-), B, RIZEHZ, Wit:, FEMNFOCF AL S, Email: xujiangyong@163.com

BIEE: SR (1979-), B, MIEHZ, Wit, FENESF A 5. Email: mengchengju@163.com

20200052-1



ISk A2

%94

www.irla.cn

% 49 A

gap of the photonic crystal, the discrete energy level moves to lower wave vector with the increase of the coating

thickness, and the discrete energy level in the semi-closed band gap splits when the coating thickness is at a

certain value. In the band gap, the maximum value of the local electric field of the forward surface wave and the

highest light intensity are near the junction of the coating and the surface of the photonic crystal, and decay with

the coating thickness increasing or away from the junction. The response sensitivity of the maximum value of the

local electric field corresponding to the closed band gap to the coating thickness is weaker than that of the semi

closed band gap. In the band gap, the local electric field, the maximum value of the local electric field of the

reverse surface wave and the highest light intensity are in the the photonic crystal, and increase with the coating

thickness. The local restriction of the closed band gap on the reverse surface wave, the coupling effect of the

surface wave and the incident light, and the response sensitivity of the local electric field to the coating thickness

are stronger than those of the semi-closed band gap.
Key words: photonic crystal;
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Fig.2 Energy band structure of photonic crystal
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