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Mode Types and Their Related Properties of One-Dimensional
Photonic Crystal Resonant Cavity
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Abstract: The influences of the thickness of defect layer on the resonant wavelength and its quality factor in one-
dimensional photonic crystal cavity were studied with optical transmission matrix. Numerical simulations show that
there exist different mode types and a maximal quality factor for each mode type. The maximum is found at the
wavelength A,, where there is a maximal reflection from the photonic crystal, corresponding to the condition for
resonance Bragg reflection. The quality factor and thickness of the defect layer corresponding to A, are in linear
relations with the mode order number. The quality factor increases exponentially with the number of the structural
periods, and the increment number is only a function of the operating wavelength, and has no relation to mode types
and periods of structure. For all mode types, the increament number reaches a maximum at the wavelength A,, .
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Fig. 1 Structure of a one-dimensional photonic crystal
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Fig. 2 Influence of the thickness of defect layer on the

resonant wavelength
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Fig. 3 Influence of the thickness of defect layer on the

quality factor for parameters the same as in Fig. 2
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Fig. 4 Relationship between the quality factor and the

resonant wavelength for parameters the same as in Fig. 2
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Fig.5 Increment factor A (in circle) versus the resonant

wavelength where the dotted line shows the

transmissivity for a uniform photonic crystal of 5

periods. Other parameters are same as in Fig. 2
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