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Transmission Spectra Structure and Its Properties of 1D
Dual-periodical Photonic Crystals with Complex
Dielectric Constant
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Abstract ;: The characteristics of photonic forbidden band,gain and absorbtion of 1D dual-periodical
photonic crystal with an imaginary part of dielectric layer are studied by using the method of optical
transfer matrix. The investigation results show that PBG of this structure is wide and many
transmittance peaks appear in PBG. The great transmittance gains appear at transmittance peaks if
the imaginary part of dielectric layer’ s dielectric constant is negative. As the absolute of the
imaginary part increases, the transmittance gain increases firstly then decreases and the
transmittance gain apex appears in the middle of PBG. The imaginary parts of dielectric' constant
with transmittance gain apex are different for different transmittance peak. However, the
transmittance peaks are absorbed if the imaginary part of dielectric constant is positive.
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Fig. 1 Model of 1D dual-periodical photonic crystals
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Fig. 2  The comparison of the PBGs of A, By, and
(A;B;)*
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Fig. 3 The transmittance spectrum of 1D dual-periodical
photonic crystal with a negative imaginary part of dielectric
layer
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Fig. 5 The relation between the absolute of TiO,
dielectric layer’s negative imaginary part of dielectric constant

and transmittance gain
(a) A =476nm, (b) A = 806nm, (c) A =1306nm.
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Fig. 6 The transmittance spectrum of 1D dual-periodical

photonic crystal with a positive imaginary part of TiO, dielectric
layer
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