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Pyramidal Horn Design by Nonlinear Equations Solving

JIANG Yi-hui, ZHANG Mo-jie
(Shanghai Radio Equipment Research Institute, Shanghai 200090, China)

Abstract ; Iteration for nonlinear sets of equations is applied to pyramidal horn design .
The restrictions are established by forcing the beamwidthes and the gain expressions to satis-
fy simultaneously the corresponding indices while the solution vector, each dimension of
which represents an independent geometrical parameter of the horn, is found by Newton-
Raphson iteration with an entire-domain convergence strategy. By extending the indices to a
continumm, the solution vector is found to limn continuous sheets in 3D space, the boundary
of which corresponds to the limits of the indices range. 2D projections of this convergence
domain is curved with the design parameters as three dimensions varying with the horn indi-
ces. The curves give an insight into the correlation between the horn characteristics and the
convergence behavior of the algorithm. Conclusion is derived about the existence and unique-

" ness of the solution. The limits of indices for three special cases are listed. An S band py-
ramidal horn is designed and fabricated to show the validity of the method to antenna engi-
neering.
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