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Analysis of arbitrary defects in photonic crystals
by use of the source-model technique
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A novel method derived from the source-model technique is presented to solve the problem of scattering of an
electromagnetic plane wave by a two-dimensional photonic crystal slab that contains an arbitrary defect (per-
turbation). In this method, the electromagnetic fields in the perturbed problem are expressed in terms of the
field due to the periodic currents obtained from a solution of the corresponding unperturbed problem plus the
field due to yet-to-be-determined correction current sources placed in the vicinity of the perturbation. Appro-
priate error measures are suggested, and a few representative structures are presented and analyzed to dem-
onstrate the versatility of the proposed method and to provide physical insight into waveguiding and defect
coupling mechanisms typical of finite-thickness photonic crystal slabs. © 2004 Optical Society of America
OCIS codes: 000.4430, 250.5300, 050.1950, 130.2790, 230.5750.



