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Study on Focusing Characteristics of Double-Period Graded Photonic
Crystal Lens Based on Biconical Interferometry

Zhang Xiaorong, Yang He, Sun Xiaohong’
Key Laboratory of Laser and Optoelectronic Information Technology of Henan Province, School of Information

Engineering, Zhengzhou University, Zhengzhou 450001, Henan, China

Abstract As a biconical interference model is constructed to design a double-period graded photonic crystal (GPC) structure,
we design a GPC lens with graded dielectric column size based on the graded light intensity distribution of the GPC structure,
and study the influence of the inner and outer cone interference angle on the GPC period and the focusing characteristics of the
lens. It is found that the sine difference of the inner and outer cone angles of the interference beam determines the large period
of the lens, while the outer cone angle directly affects the small period. When the large period of the lens is fixed, the smaller
the small period is, the better the focusing effect will be. What’s more, when the small period is fixed, the smaller the large

period is, the larger the numerical aperture of the lens will be. The designed lens can achieve sub-diffraction-limit focusing.

This research is helpful for the application of lenses in optical coupling, optical integration, optical display, and imaging.
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Fig. 1 Double-cone interference model. (a) Main view;

(b) top view
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Fig. 2 Interference patterns and GPC intensity distribution at 0=45" and #=50°. (a) Interference pattern when the angle between the
polarization direction of each beam and the x-axis is the same; (b) interference pattern when the angle between the polarization
direction of each beam and the x-axis is different; (c) GPC intensity distribution when the polarization direction of each beam is

the same and y=0; (d) GPC intensity distribution when the polarization direction of each beam is different and y=0
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Fig. 5 GPC structures along the x-axis from the positive center of the lens structure toward the edge in the three cases when

the sine difference of the inner and outer cone is fixed. (a) Intensity distribution; (b) radius distribution of lens media column
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