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Fig. 1 (a) The propagating field intensity distribution of
PCRR and (b) transmission spectra affected by the

array of air-hole photonic crystal
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Fig. 2 Dispersion plot and the corresponding bus-waveguide
mode of square-lattice air-hole photonic crystal
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Fig. 3 Schematic of proposed two-dimensional square-
lattice air-hole PCRR(L.=1a)
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Fig. 4 Normalized intensity of proposed two-dimensional
square-lattice air-hole PCRR at each output port
as well as corresponding field distribution at dropping

wavelength with different coupling strength
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Design of High-drop Hole-type Photonic Crystal Ring Resonators

XU Xiao-fu, HAO Xiao-long, JIANG Jun-zhen, LI Hui, QIU Yi-shen, QIANG Ze-xuan

(Institute of Laser and Optoelectronics Technology; Fujian Provincial Key Laboratory for Photonics Technology ;
Key Laboratory of Optoelectronic Science and Technology for Medicine (Ministry of Education) .
Fujian Normal University, Fuzhou 350007, China)

Abstract: A high-drop air-hole-type photonic crystal ring resonator (PCRR) was proposed based on two-
dimensional square lattice configuration. The single mode operation can be realized by compressing the
width of bus waveguide. The impact of number of rows of holes on the propagating field intensity
distribution was also analyzed. The physical parameters, such as dropping wavelength, dropping efficiency
and spectral quality factor (Q) affected by changing the localized refractive index of inner ring and coupling
strength between bus waveguide and PCRR, were numerically demonstrated based on two-dimensional
(2D) finite-difference time-domain (FDTD) technique. It shows that 99% dropping efficiency and 379 Q
can be obtained at 1 528. 1 nm signal channel when the width of bus-waveguide and coupling strength are
0. 7-periodicity and O-periodicity, respectively. On the other hand, when the coupling strength increases to
1 periodicity, the Q can be improved by 1 397 with the decreased dropping efficiency by 89%. Besides, the
dropping wavelength can be linearly increased with the increase of localized refractive index of inner ring.
Key words: Optical communications; Photonics crystal ring resonators; Air-hole; Finite-Difference Time-
Domain (FDTD)



