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Design of reflection resonant grating filters

Ma Jian-Yong"?! Liu Shi-Jie"” Wei Chao-Yang"? Xu Cheng"?
Jin Yun-Xia" Zhao Yuan-An"  Shao Jian-Da"  Fan Zheng-Xiu"
1)( Shanghai Institute of Optics and Fine Mechanics , Chinese Academy of Science , Shanghai 201800, China)
2)( Graduate School of Chinese Academy of Sciences , Beijing 100039, China)
(Received 14 April 2007; revised manuseript received 23 May 2007)

Abstract

Resonant grating filters based on grating abnormality have attracted much attention in recent years owing to their high peak
reflectivity , low sideband reflection and controllable line width of central wavelength. Some special characteristics which are hard
to be achieved by multilayer stack alternated with high and low refractive indices can be realized with guide-mode resonance of
sub-wavelength gratings whose line width of central wavelength can be compressed to less than one nanometer under the condition
of weak modulation of gratings. However, the sideband reflections near or far from the central wavelength are still somewhat high
due to Fresnel reflection between air and material. According to the effective medium theory (EMT) , sub-wavelength waveguide
gratings can be viewed as thin films. In this paper, the sideband reflections of resonant grating filters are effectively reduced
through antireflection design based on thin film theory and narrow band resonant filters are attained in the range of visible
wavelength with good characteristics.

Keywords: waveguide resonance, planar waveguide, Fourier modal method, narrow-band filtering
PACC: 4110H, 4225
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