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Eight lowest nontrivial eigenvalues k, of

Table 1

a rectangular cavity

25 nodes, 32 elements 81 nodes, 128 elements

No. Mode Analytical Mi-shaped Turtle-shaped Mi-shaped Turtle-shaped
1 TE,, 2.8560 2.8509 2.8496 2.8557 2.8556
2 TEy 3.1416  3.1360 3.1345 3.1413 3.1412
3 TE,, 4.2457 4.2276 4.2106 4.2446 4.2439
4 TMy; 4.2457 4.2752 4.2272 4.2520 4.2454
5 TE, 5.7120 5.4977 5.4576 5.7018 5.7010
6 TEy 6.2832  5.9587 5.9721 6.2719 6.2710
7 TE, 6.5189 6.0474 6.0015 6.5157 6.5021
8 TM,, 6.5189 6.3317 6.0916 6.5240 6.5025
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Table 2 Ten lowest nontrivial eigenvalues k;, of a cylindrical cavity

No.  analytical  two kinds of variables three kinds of variables
1 3.682(TE,) 3.94965 3.94280
2 3.682(TE,) 3.94965 3.94280
3 4.810(TM,, ) 4.84833 4.82371
4 6.108(TE,, ) 6. 06466 6.43811
5 6.108(TE,, ) 6. 06466 6.43811
6 7.664(TE ) 7.89915 7.67271
7 7.664(TM,,) 7.92927 7.67580
8 7.664(TM,,) 7.92927 7.67580
9 8.402(TE,) 8.39241 8.95997
10 8.402(TE,,) 8.39241 8.95997

1 :TEny or TMny:n {83 cosng;n =0 fUFE 4
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Fig.3  circular section finite element mesh
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Table 2 Six lowest nontrivial eigenvalues k, of

a rigid cavity

No.  65nodes, 96 elements 225 nodes, 384 elements

1 2.89185 2.89568
2 6.17358 6.18504
3 6.66322 6.67174
4 6.81712 6.83764
5 7.30513 7.54439
6 7.48661 7.64642
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RIAE AR, 147 73 OB (23 ) 20, AR (21)
AP TES RO EE, WRAE T2 R it Bl K
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[l (ELAS S 4 5 4 TR = 4R A, o = 4 [R5
43d .
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method for electro-magnetic wave guide. ACTA Mechanica

NODE FINITE ELEMENT METHOD FOR ELECTRO-MAGNETIC
RESONANT CAVITY "

Sun Yan' Zhong Wanxie'
(1. Department of Engineering Mechanics, School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiaotong University, Shanghai 200240, China)
(2. Department of Engineering Mechanics, Dalian University of Technology, Dalian 116023, China)

Abstract The finite element method in electromagnetics has been puzzled by spurious solutions because electric
field divergence is not imposed zero condition. In the paper Maxwell equations are given in frequency domain for
the electromagnetic resonant cavity. By further introducing Lorentz condition, The 2 types variational principles
with 2 kinds and 3 kinds of variables are conducted respectively. Based on that, a new method of node finite ele-
ment for electromagnetic resonant cavity is proposed for avoiding spurious solutions, and the cavity eigenvalues
are got with subspace iteration method. Numerical results illustrate the feasibility and effectiveness of this method
in the paper.
Key words electro-magnetic wave, finite element, resonant cavity,

eigenvalue,  subspace iteration

method
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