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EFFECT OF DISORDER ON TRANSMISSION SPECTRA OF
TWO-DIMENSIONAL PHOTONIC CRYSTALS WITH
TRANSFER MATRIX METHOD
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Abstract: The effect of disorder on transmission spectra of two-dimensional photonic crystals with transfer matrix method
(TMM) was investigated. Specifically, the effects of disorders of lattice structure, radius of cylinders, shape of cylinders,
and the dielectric constant on the transmission spectra of a two-dimensional square lattice crystal with frequency were stud-
ied by using the RAND function in Fortran, respectively. The numerical simulation results show that, in the case of weak
disorder, the effect of the shape of cylinders is the most significant while the effect of radius of cylinders is the weakest. The
characteristics of transmission can be well maintained if the disorders are limited within a certain range. In the case of
strong disorder, a common phenomena found in different disorders is the localization of bhotons at low frequencies. The
width and position of the band gap are affected by the strong disorder. In addition, a number of resonant modes are found in

the transmission.
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Fig. 1 Two-dimensional cylindrical photonic crystal with a
square lattice
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Fig.2 Disordered two-dimensional cylindrical photonic crys-
tal with a square lattice
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Fig.3 The transmission spectra with a weakly disorder in
lattice
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Fig.4 The transmission spectra with a strong disorder in
lattice
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Fig.5 The transmission spectra with a strong disorder in radius
of cylinder
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Fig.6 The transmission spectra with a disorder in the shape of
the cylinder
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