2541

ISBN 974-639-735-4

XaV1AA 2



IMPROVEMENT OF FINITE ELEMENT ANALYSIS FOR EIGENMODES IN
AN ARBITRARY GYROMAGNETIC WAVEGUIDE

Mr. Pramote Jangisarakul

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Electrical Engineering
Department of Electrical Engineering
Graduate School
Chulalongkorn University
Academic year 1998
ISBN 974-639-735-4






(IMPROVEMENT OF FINITE ELEMENT
ANALYSIS FOR EIGENMODES IN AN ARBITRARY GYROMAGNETIC WAVEGUIDE)
Lo , 13
ISBN 974-639-735-4,



(0. MI ImuiHUf) Ino

## C815594 :major electrical engineering
KEY WORD:
FINITE ELEMENT METHOD / FEM / GYROMAGNETIC WAVEGUIDE
/| EDGE ELEMENT / FARADAY ROTATION /
PRAMOTE JANGISARAKUL :IMPROVEMENT OF FINITE ELEMENT ANALYSIS
FOR EIGENMODES IN AN ARBITRARY GYROMAGNETIC WAVEGUIDE.

THESIS ADVISOR : TUPTIM ANGKAEW, D.Eng.

73 pp. ISBN 974-639-735-4.

This thesis has an objective to present the finite-element analysis of eigenmodes and Faraday
rotation in arbitrarily shaped gyromagnetic waveguides by using high-order edge elements. The method uses
the variational expression of propagation constant, which is expressed in terms of the transverse components.
This variational expression is suited for analyzing dispersive waveguides, in which the medium varies with
frequency such as ferrite. To improve the shape function uses edge element which has the field component
along the edge as unknown parameters and satisfy the tangential continuity condition of the fields across
material interfaces. In addition, the use of edge element can reduce the number of unknown parameters and the
time of computational. Hence, the method can yield the good accuracy comparing with the method that uses
vector shape function.

The result of comparison is shown in the example of dielectric-loaded waveguide. To verify the
usefulness of the present method, the example of circular waveguide partially loaded with ferrite where the
applied a static magnetic field in the longitudinal direction of propagation is demonstrated. The computational
results show the dispersion curves and the variation of rotation degree of fundamental mode along the

propagation axis with the frequency and saturation magnetization.
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