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Effects of the Coated Lossy Layer on the Propagation Characteristic of
Electromagnetic Wave in a Metal Cylindrical Waveguide
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(1. School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China;

2. East China Institute of Electronic Measurement Instrument, Qingdao, Shandong 266555, China)

Abstract: Based on the model of cylindrical waveguide coated with lossy conductor on its inner
surface, the effects of the coated layer on the propagation characteristic of electromagnetic wave
are studied. The characteristic equation is derived from the electromagnetic equation and boundary
conditions under the assumption that both the conductivity and thickness of the coated layer and
the waveguide wall are finite. Then the approximate analytic formulas for the propagation con-
stants are obtained. Finally, the effects of the coated lossy layer on the propagation characteristic
are presented. The approximate analytic results agree very well with the numerical solutions ob-
tained by solving the characteristic equation. The results show that the lossy layer has a great
effect on the propagation constants when the thickness is smaller than 2 times the skin depth of
the lossy layer.
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