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In this leter we present the modelling of screws in eylindrical mullimodal covity filters. The mode specirum of each ridge circular
woveguide is obfained using the Boundary Element Melthod (BEM) and the Contour Integration Technigue (CIT). Afterwards, the
complete siructure composed of uniform woveguides is coscoded by o Multimodal Vanotional Method [MVM). This method is used
with :dnu-w process to find out the number of modes. The computing time con be significontly reduced, by o foctor of 3, applying this
procedure.

B1.R17 (1108) VOLUME SINGULAR INTEGRAL EQUATION METOD [N SCATTERING THEORY, Alexander Samekhin,
Maoscow Institule of Radiotechnics, electronics and Automatics, Applied Mathematics Russia, Moscow, 117454,
Vernodsky, av, 78 117454, Moscow, Russia

We consider velume singular integral equaotions which describa the problems of electromaognetic scattering from three-dimensicnal
anisofropic media charoclerized by permittivity and permeability. We performed o detoiled enalysis of these equations and
eorresponding scottering problems, including nonclassical ones. ‘We consider the equivalence of the boundary velue problems for the
Maxwell equations and the singular integral equations and formulate the corresponding thearem. We oblain the necessary and
sufficient conditions that provide the fulfillmant of the Moether property of the operator and sufficient conditions for the Fradholm
property. We prove the exislence and uniqueness theorems for o very wide family scottering problems.

B1.R1B (1152) THE IMPORTANCE OF THE YELOCITY TERM IN THE ELECTROMAGMETIC FORMING PROCESS, TE.
MAMNEA (1), M.D. VERWEL (1), H. BLOK (2), (1) Delfi University of Technology, Faculty of Infarmation Technology
and Systems Loborolory of Electromagnetic Research, Mekelweg 4 2628 CD, Delft, THE NETHERLAMDS

In electramagnetic forming a metal workpiece is shaped by Ihe elecromagnetic forces due fo o pulsed eleciric current through a
nearby forming coil. During the ferming process, the workpiece moves with @ cerfain velocity and the eleciromagnetic fiald should, in
principle, be calculated with the use of Maxwell equations for moving medio. Such equofions contein additional terms os compared
fo those for stolicnary media. In this poper the molion of the workpiece is taken into account to get an insight in the order of
magnitude of velocities that impeose the use of Maxwell equatiens for meaving media.

B1.R19 (1784) A COUPLED INTEGRAL EQQUATION TECHMIQUE FOR THE AMALYSIS AND DESIGH OF COMPONENTS [N
CIRCULAR WAVEGLIDE TECHNOLOGY, Jens Bormemann (1), Smain Amari (2), (1) University of Victeria,
Elecirical and Compuler Engineering, PO Box 3055 Stn Csc Victoria, BC, VBW 3P4, Canada, (2) Royal Military
College of Conada, Electrical and Computer Engineering Kingston, OMN, K7K 784

A coupled integral equation technigue is presented and opgplied to o voriety of circular woveguide compenents. The algorithm is
suited for both stepped and continuous profiles by engoging or disengaging edge conditions for field singu-larities. The speed of the
process allows its incorporafion in an oplimization algorithm for fost component design and numerical fine funing. Examples
peraining to circular waveguide transformers, standard and advanced bandpass filters, periodic structures and stepped-/confinuous-
profile mode converlers ore presenied. Designs are verified by comparisen with resulls cbicined by other numerical techigues.

B1.R20 (1190) A RIGOROUS APPROACH TO WAVE SCATTERING BY ELLIPTIC DISKS AND RELATED PROBLEMS, Sergey
Vinogradov, Paul Smith, University of Dundes, Mathemolics Dundes, DD1 4HN, United Kingdom

An original approach to solve rigorously a class of wave scattering problems from thin elliptic disks is developed. Applying the
boundary conditions, this non-traditional formulation first establishes two-dimensional dual integral equations with trigonomatric
function kernels for an unknown speciral density function. A parametrisation technique transforms these aquations 1o " " disk-like”
one-dimansional dual integrel squafions with Bessel function kernels, that are sohed by the Method of Regularisation. Finally, each
problem is reduced fo the solution of an infinite system of linear equations of the second kind for unknown coefficients arising from
representation of the unknown speciral density funclion by o Neumann's series.

B1.R21 (1315) FINITE ELEMENT SCLUTION FOR MAGHNETOSTATICS USING VECTOR MAGHMETIC POTENWTIAL, Willliam
Davis, Kartik Sitapati, Virginia Tech, Electrical Engineering, Brodley Depariment of ECE, Virginia Tech
Blacksburg, 24061-0111, United States of America

This poper describes the derivation of the equations necessory to solve magnetestalics problems by the finite element method using
the vector-mognetic potentiol with focus on the incorperation of boundary condifions. For twe dimensional analysis with a normal
source component, a mathermaticol proof is provided for the nonexistence of a linear z directed behavior in the vector-magnetic
potential. The important contribution of this work is the inclusion of the huundury condifions within the funchional farmulation. The
matarial prasantad in this paper parfially forms the background required to find salutions 1o both staticBnd dynamic problems in
eleciromagnetics.

B1.R22 (1346) ABERRATION IN QUASEOPTICAL FEED-SYSTEMS, Derek Martin (1), Rebert Donnan (2), Mark
Rayner (2), (1) Queen Mary, London University, Physics, Mile End Rood Londan, E1 4MS, England, (2] Queen
Mary, London University, Elecironic Engineering, Mile End Road London, E1 4NS, Englond

Antenna-pattern specifications for radiometric applications of millimetre-waves are typically highly demanding. Of key concarm in the
design of quasi-optical feed-systems for such radicmeters is the need to minimise beom aberration. Mumerical/computaticnal
aleciromagnetic software, though ullimately useful for performance verification, is not effective in inifial design and opfimisation. The
paper outlings the analytical opproaches of Fourier and Beam-mode Optics to design ond oplimisation, and the development of
design criteria for minimising aberrctions. The presentalion of the paper will include examples drown from the design of radiomaetric
systerns for use in remole-sensing of the Eorth's almosphere

B1.R23 {1397) EFFICIENT ANALYSIS OF A THIN-WIRE ANTENNA ATTACHED TO A BODY, John Yeung, Chalmers

Butler, Clernsen University, Dept. of Electrical and Computer Engineering 336 Fluor Daniel EIB, Clemson
University Clemseon, SC, 29634-0915, United Statas of America
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