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Slow Light Effect in a Dielectric Waveguide of a Single Photonic Crystal Interface
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Abstract:

Slow light effect in a dielectric waveguide of a single photonic crystal interface was investigated.The
combination of the total internal reflection at the core-air interface and the photonic band gap effect of
the photonic crystal substrate forms the transverse confinement of the guided modes.Dispersion curves
for these modes were calculated by a plane wave expansion method based on supercell,and we
analyzed the properties of dispersion,group velocity and group velocity dispersion (GVD) in details.The
structure shows good properties for slow light purpose,since the low GVD property of the dispersion
curves near the inflection points in the slow light region was used.Calculated average gorup velocity for
two different guided modes reach values of ¢/98 and c/376,and the corresponding normalized bandwidth
are 2.1x10—3 and 4.1x10—4,respectively.Furthermore,it may overcome the difficulties in the coupling
of slow light photonic crystal waveguide by the side coupling method.
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