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PHOTONIC CRYSTAL WAVEGUIDES
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Abstract : High pass property and its dependence on waveguide width were investigated theoretically and experimentally for
square lattice photonic crystal waveguides, Good correspondences between the numerical and experimental results were
shown. The high pass property can be observed while the widths of the waveguides are about 1. 5a ~2a. The lower limiting
frequencies decrease while the widths of waveguides increase. The effect of filling ratio and dielectric constant ratio of the
photonic crystal cell on the high pass property was analyzed. A wavelength-displacement sensor was designed and AA / A

<0.0061 was achieved according to our calculation.
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Fig.1 Schematic diagram of the PC waveguide for simula-
tion
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Fig.2 Setup for the microwave experiment
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Fig. 3 Disperse curves (left) and transmissions (right) for
three PC waveguides with different widths
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Fig.4 Electric field patterns. The normalized center fre-
quencies are (a) 0.325 and (b) 0.305
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Fig. 5 Dependences of lower limiting frequencies on the
widths of PC waveguides for PCs with three different filling
ratlos
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Fig. 6  Dependences of lower limiting frequencies on the
widths of PC waveguides for PCs with three different dielec-
tric constants of dielectric rods
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Fig. 7 Setup of the wavelength-displacement sensor
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Fig. 8 Dependence of wavelength on displacement
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