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Artificial Media Based Low-Pass Spatial Filters

Xiang Yuanjiang Tang Zhixiang Wen Shuangchun Dai Xiaoyu

were presented, and the method controlling the cutoff wave-vector of the spatial filters was obtained. Numerical
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calculations show that spatial filtering utilizing the indefinite metamaterial or low effective index photonic crystal

wavelengths thick. The spatial filters based on the artificially media is significant in the high-power laser, which can

Abstract By using the transfer matrix method and finite difference time domain (FDTD) method, the propagation
=]

characteristics of artificial media based low-pass spatial filters were numerically simulated and analyzed. Two schemes

processes near filed components and is inherent compact. It consists of multilayer of thin slabs, which are only a few
decrease the spaces occupied by the conventional spatial filters.

optical devices; artificial media; spatial filter; indefinite metamaterial; photonic crystal
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Fig. 1 Structure of spatial filter constructed by compensated

bilayer indefinite metamaterials
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Fig. 2 Dependence of transmission coefficients on the incident angle for low-pass spatial filters. (a) The cutoff wave-vectors

are different, (b) the loss coefficients are different, (c) the thicknesses of flat slab are different
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Fig. 3 Ray optics scheme explaining the generation of a
low-pass spatial filter by using optically thinner
negative refraction of photonic crystal
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Fig. 4 Photonic band structure (a) and equifrequency contours (b) for the two-dimensional triangle lattice photonic crystals
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