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ABSTRACT

An analytic modal expansion method combined with a transfer-matrix technique
is developed to investigate band diagram of two-dimensional photonic crystals. In
recent years, the photonic crystal has been widely used in the guided wave devices. It
isthe aim of this paper to present a simple, efficient, and rigorous theoretical model to
investigate the propagation behavior of EM waves through this important class of
variation radius photonic crystal structure. In our approach, the building-block
approach first breaks the cross-sectional geometry of two-dimensional photonic
crystal into constituent parts (dielectric grating), analyzes each part rigorously, and
then combines them into a network analysis of the complete photonic crystal structure.
Fast convergence of numerical result two-dimensional photonic crystal has been
obtained and excellent agreement of theoretical results with plane wave expansion
method achieved, indicating the effectiveness and efficiency of the developed
analytica modal expansion method. We also attempt to extent this method the
analyzed EM behavior of another two-dimensional photonic crystal structure.
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