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ANALYSIS OF CHARACTERISTICS ON WAVE PROPAGATION
IN DIELECTRIC WAVEGUIDE ARRAY

TIAN Jia-Sheng, LI Xin, SHI Jian, ZHANG Jing
( Department of Electronics and Information, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract:Based on the presented rigorous theory for two-dimensionally periodic (2DP) medium, characteristics of wave
propagation in DWA were analyzed and studied in detail. Firstly, if there existed longitudinal wave vectr (k, #0), the
characteristics of interactions between space harmonics were analyzed, and dispersion relations between transversal wave
vectors were obtained. Secondly, supposing transversal wave vectors were identical (k, =k ), the characteristics of interac-
tions between space harmonics and stop-bands caused by them were studied comprehensively, and dispersion relations be-
tween longitudinal and transversal wave vectors were also analyzed and calculated when wave frequency varied. A very in-
teresting conclusion of purely longitudinal propagation in DWA was obtained. The results have practical application values.
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Fig.2 Narrow stop-bands:k,a/(2w) =0.48
The imaginary of k_ is small, within stop-bands wave

propagation will be attenuated slowly in x-direction
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Fig.3 Large stop-bands:k.a/(2w) =0.8
The imaginary of &, is large, within stop-bands wave

propagation will be attenuated rapidly in x-direction
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Fig.4 Large stop-bands:k a/(2w) =1.0
The imaginary of k_is small, within stop-bands wave
propagation will be attenuated rapidly in x-direction
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Fig.5 Dispersion relations between longitudinal and trans-
versal wave vectors:ka/(2m) =0.6
Dispersion curves close to unperturbed ones, trans-
mission modes are less
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Fig.6 Dispersion relations between longitudinal and trans-
versal wave vectors:ka/(2m) =0.7
Interactions between space harmonics are strong,
stop-bands appear, modes of longitudinal propaga-
tion increase
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