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Theory of Periodic Dielectric Waveguides

The propagation of electromagnetic waves along open periodic, dielectric waveguides is 
formulated here as a rigorous and exact boundary-value problem. The characteristic field 
solutions are shown to be of the surface-wave or leaky-wave type, depending on the ratio of 
periodicity to wavelength (d/lambda). The dispersion curves and the space-harmonic amplitudes 
of these fields are examined for both TE and TM modes. Specific numerical examples are given 
for the cases of holographic layers and for rectangularly corrugated gratings; these show the 
detailed behavior of the principal field components and the dependence of waveguiding and 
leakage characteristics on the physical parameters of the periodic configuration.
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