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Fig. 1 Dielectric layer PBG structures in waveguide
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Table 1 ~ Semi-analytical SEM with different interpolation orders for transverse discretization
FEM 3th SEM 4th SEM 5th SEM 6th SEM 7th SEM 8th SEM
Unknown number 800 240 480 800 1200 1680 2240
Cpu time(s) 22.85 4.89 10.02 18.16 35.36 70.20 126.20
Relative error(R) 0.0764 0.0316 6.0le -5 3.63e-5 1.51e-8 8.48¢ -9 1.24e-12
Relative error(T) 0.0322 0.0121 4.14e -5 1.26e -5 1.05e¢ -8 2.93e-9 8.13e-13
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Fig. 2 Relative errors of reflection and transmission coefficients of
the microwave filter by the semianalytical SEM with different

interpolation orders for transverse discretization
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edge element and its application to waveguide discontinui-

HIGH ORDER SEMIANALYTICAL SPECTRAL ELEMENT METHOD AND
ITS APPLICATION IN OPTIMAL DESIGN OF PBG

STRUCTURE IN WAVEGUIDE FILTER"®

Zhu Bao'"™  Zhong Wanxie’
(1. Surface Engineering Laboratory ,School of Materials Science and Engineering,
Dalian University of Technology ,Dalian 116023, China)
(2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116023, China)

Abstract 2D spectral elements were employed to discretize the cross section of a layered structure , the structure
was divided into several substructures homogeneous along the longitudinal direction . A Riccati equation based
high precision integration (HPI) method was utilized to perform integration along the the longitudinal direction,
which was the undiscretized direction, to generate the stiffness matrix of the whole layered structure. The spectral
element can avoid the well-known Runge phenomenon and achieve spectral accuracy, which means the numerical
results can converge exponentially as the increase of interpolation order of basis functions. Numerical examples
demonstrate the high efficiency and accuracy of the proposed method. Genetic Algorithm was used to optimize

PBG structure based on the Semi-Analytical Spectral Element Method.

Key words semi-analytical, spectral elements, high precision integration, PBG structure
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