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Numerical Analysis on Index-Modulation Type Periodic
3-Dimensional Optical Waveguides

Tokuo Mivamoro, Michiko Momopa and Kiyotoshi Yasumoro

Fourier series expansion method, improved for accurate numerical analysis which is independent

of the number of periods introducing Floquet’s theorem, is applied to various optical channel

waveguides with index-modulation type periodic structures. Then, the wavelength characteristics of

the transmitted and reflected powers of the guided mode and the discretized radiation field are

investigated in detail. As the results, the wavelength characteristics of each power and the behavier of

the increase of radiation field in the shorter wavelength region are made clear for periodic optical

waveguides of embedded type and raised type with a glass or semiconductor substrate, including

inhomogeneous cases. Electric field intensity distributions of each periodic waveguide are also made

clear in detail for the reflected guided and discretized radiation modes. These results may be expected

to contribute to the design of various index-modulation type optical periodic waveguides.
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