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High efficiency waveguides can be formed in a photonic crystal for frequencies inside a band gap by removing lines of scatterers. We study fabrication defects in two-dimensional waveguides based on a finite cluster of dielectric cylinders, arranged in a square lattice, by introducing random perturbations in the parameters characterising the material and optical properties of the crystal. The waveguide is excited by a line source parallel to the cylinders, located close to the entry of the guide (indicated by a black dot in Fig. 1). The resulting field intensity is calculated using a multipole method yielding high accuracy. Quantitative results characterising the effects of fabrication defects are obtained by Monte Carlo simulation of an ensemble of waveguides with uniformly distributed perturbations.

Corresponding studies of straight and bent waveguides of equivalent length indicate that in both cases such structures exhibit good tolerance to defects for quite high levels of disorder in both the radii of the cylinders and their refractive indices, as well as their positions. Beyond these levels of disorder we observe a transition to a regime in which the field is localised. There appears to be a high correlation between the results for straight guides and those for bent guides.




Figure � SEQ Figure \* ARABIC �1�. Electric field intensity in a disordered photonic crystal waveguide.











