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Table 1 Comparison of part of the eigenvalues ky(cm™') of a rectangular cavity

the results of

the results of 24 the results of 192 analytic edge-based the results of 270
mode hexahedral hexahedral simplectic solution tetrahedral elements edge-based
simplectic elements elements with 260 unknown hexahedral elements
quantities
TEjo1 5. 206 5.234 5.236 5.213 5. 307
TMie 6. 769 7.012 7.025 6.977 7.182
TEou 7.299 7.539 7.531 7.474 7.725
TEzn 7.299 7.539 7.531 7.573 7.767
TM 7. 604 8.167 8.179 7.991 8.350
TEm 7.769 8.167 8.179 8.122 8.350
TMaio 7.944 8. 866 8. 886 8.572 9.151
TE1e2 8.485 8. 887 8. 947 8.795 9.428
Hol2 ER—-ANREFEELHO0.5cm, BH

H1 EEMERERAFRSRS

Fig.1 Cylindrical resonator and its mesh subdivision
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TCHI SR BT THRA T

U ERANESIFARRA SVD #7408, F 8
TR ERT SHA LT S B HEHBAIE
fit, BN Ehf#. SR A SVD BB 5 . T A BA LR A
B, MAEFAMEB SR SVD L BERA MK
2. WHIR A SVD J7 B 7T LA BUB IR F ST
BGaHRRERR TR SEE.



%14 S BT HER 11

%2 BERRRBENHEER Ccm DHNGERREE

Table 2 Comparison of the eigenvalues ky(cm™) of a cylindrical resonator

. the results of 332 the results of 380
the results of 27 hexahedral . .
) . hexahedral simplectic edge-based tetrahedral analytic
mode simplectic elements and the .
elements and the relative elements and the relative solution
relative error/ %
eror/% error/ %

TMao 4. 837 0. 56 4. 810 0. 00 4.809 —0.02 4. 810
TMm 7.362 1. 08 7.230 —0.73 7.202 —1.11 7.283
7.387 1.43 7.275 —0.11 7.288 0. 07
TMi10 7.355 3. 86 7.626 —0.31 7.633 —0.22 7. 650
7.720 0.92 7.671 0.27 7.724 0.97
TMan 8. 057 2.77 7. 890 0. 64 7.940 1.28 7. 840
TMan 7.361 —14.98 8. 629 —0.33 8. 697 0. 45 8. 658
7.703 —11.03 8.779 1. 40 8. 865 2.39

. finite element method for electromagnetic resonant
5 #RiF
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ON THE ELIMINATION OF SPURIOUS SOLUTIONS
USING SYMPLECTIC FINITE ELEMENT
METHOD FOR ELECTROMAGNETIC ANALYSIS'

SUN Yan' ZHENG Changliang? Chen Jiefu’? ZHONG Wanxie'*?
(1. Department of Engineering Mechanics, Shanghai Jiaotong University, Shanghai 200030, China)
(2. Department of Engineering Mechanics, Dalian University of Technology, Dalian 116023, China )

Abstract The fundamental equations of electromagnetic field were written in the form of duality system,
and the variational principle for dual variables was derived for electromagnetic finite element method. To
maintain the symplectic conservation conditions of FEM formulation, the integrand was rewritten
symmetrically for duality variables,and the boundary integral terms of variational principle were cancelled
mutually for the adjacent elements. The dual variable FEM formulation can avoid the difficulty of C,
continuity condition. The FEM analysis for dual variables was applied to selve the eigenproblems of
resonant cavity, and the generalized eigenvalues were solved numerically. In order to eliminate the
spurious solutions owing to the violation of zero-divergence requirement in each element, the singular value
decomposition (SVD) technique was employed,and the numerical results demonstrated the effectiveness of

the method.

Key words electromagnetic, duality system, finite element, resonance cavity,eigenvalue, singular value

decomposition
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