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Abstract

In this report, we employed the plane-wave expansion method to study the
dielectric mirror composed of two alternating dielectric materials. To include the case
of oblique incidence, we modeled the system by a semi-infinite two-dimensional
rectangular photonic crystal embedded in air. By introducing a frequency-dependent
effective index model, we calculated the angular photonic band structure from the
conventional projected band structures with the help of Snell’s law so that we can
examine how the photonic band gaps vary with the incidence angle directly. We
applied this approach to study several examples of different dielectric contrasts and
analyzed the conditions for omnidirectional reflection. The results are helpful in
evaluating the performance of dielectric mirrors and provide a guideline in designing
omnidirectional dielectric mirrors and their related applications.

Keyword - dielectric mirror, omni-directional reflection, photonic crystal, photonic

band structure, plane-wave expansion
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