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A Microwave Network Matrix Solution to Coupling wave
Differential Equations for Mode Converter

YUAN Cheng Wei, ZHONG Hut Huang
(College of Optoelectric Science and Engineering, National Univ. of Defense Tednology, Changsha 410073, China)

Abstract: Solving coupling wave differential equations wih boundary value conditions is a basic method for investigating waveguide
mode converters with varying radius or bent axis. A matrix method according to microwave net theory is presented to make the solution
simple and explicit with clearer physical meanings. For a group of coupling wave differential equations in which N coupling waveguide
modes are considered, the transmitting matrix and scattering matr of the converter described by the equations can be obtained by solving
the differential equatibns 2N times with different initial value conditions, respectively. Then with use of the scatiering matrix, the
solution of the coupling wave differential equations with boundary value condiions can be educed.
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Tab.1 Parameters of the Brag reflectors
Jo ao h N L
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Fig.2 Reflectance of TE,, mode ( a) and TM,, mode (b) with TE,, mode inputted
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Fig.3 Reflectance versus the converter length with TE11 mode inpuited at 249GHz ( @) and 250GHz (b)
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