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ABSTRACT

The interaction of electromagnetic waves of wavelength A with
periodic structures of spatial period A are studied. The emphasis of
the work is on Bragg interactions where A\ = 2A/N and the Bragg order
N takes on the values 1,2,... . An extended coupled waves (ECW)
theory is developed for the case N =2 2 and the results of the theory are
found to compare favorably with the exact results of Floquet theory.
Numerous numerical results are displayed as Brillouin diagrams for
the first few Bragg orders. Moreover, explicit expressions for
coupling coefficients, bandgap shifts and bandgap widths are derived
for singly periodic media. Particular note is taken of phase speeding
effects,

The effects of multiharmonic periodicities on the control of
feedback strength are investigated. It is found that with proper
phasing the feedback strength becomes zero and the bandgap disappears.
Coupling parameters are calculated for typical multiharmonic perio-
dicities for the first three Bragg orders..

For odd Bragg orders, inverted bandgaps and phase slowing
occur when the gain or loss of the media is modulated. Also average
gain or loss affects the bandgap shape and the spatial or temporal
growth or decay. Absolute instabilities are observed and expressions
are derived for the instability frequencies, thresholds and growth
rates, Under certain conditions, instabilities occur for structures
with average loss., The results for the first and second Bragg orders

are archetypical of all odd and even orders respectively.




















































































































































































































































































































































































































































































































































































