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Abstract
photonic crystals consisting of square metals immersed in the silicon background are studied by the finite-difference

The subwavelength imaging properties of the two-dimensional square-lattice and triangular-lattice

time-domain method. The Drude model is adopted to describe the metal's dispersion characteristics, which is in a
good agreement with the metal's actual permittivity for the near-infrared wavelengths. Subwavelength imaging for
the wavelength around 1550 nm is obtained through designing the parameters of the above two structures. It is found
that the influence of metal's absorption to the incident light can degrade the image spot’s intensity for a little degree,
but it is trivial to degrade the subwavelength image’s quality. Compared with the traditional photonic crystal
subwavelength-imaging devices consisting of air holes immersed in silicon, this kind of all-solid photonic crystal
device consisting of metals immersed in silicon is more stable and can be actually applied in the complex all-optical
integrated circuits.
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Fig. 1 (a) Band structure of the two-dimensional square-lattice photonic crystal consisting of square metals with the side

length of 130 nm immersed in silicon; (b) equal-frequency surface contours of several frequencies in the second band

of the photonic crystal
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Fig. 3 (a) Band structure of the two-dimensional triangular-lattice photonic crystal consisting of square metals with the side

length of 130 nm immersed in silicon; (b) equal-frequency surface contours of several frequencies in the second

band of the photonic crystal
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Fig. 4 Spatial intensity distributions of the incident light beams of 0. 277 ¢/a frequency propagating through the rectangular

triangular-lattice photonic crystal slab with different incident angles. (a) Angle of 30°; (b) angle of 45°
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Fig. 5 Spatial intensity distributions of light from a point source of 0. 277 ¢/a frequency propagating through the rectangular

photonic crystal slab with different thicknesses of metallic rods. (a) Thickness of 1l-layer metallic rods;

(b) thickness of 21-layer metallic rods
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Fig. 6 Relative lateral light intensity distributions centered at the image spot formed by the light propagation of a point

source across the (a) 8-layer square-lattice photonic crystal slab and (b) 11-layer triangular-lattice photonic crystal slab
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