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Fig. 1  Collocation points of the 3rd-order Chebyshev interpolation
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®2 n(x) = 16 BRI IR H 4 D/ IE S B SRR

Table 2 The first real transmission eigenvalues of some different regions.The index of refraction n(x) = 16
the square area the ring area the L area

k, 1.819 4 1.949 2 1.744 9

k, 23420 2.474 4 2.1255

ks 2.343 7 2.475 3 2.175 3

ky 2.828 4 2.850 9 2.688 3

£3  n(x) = x; - x, BEREIKEL O 4 AN /N0 IE 558 AR
Table 3 The first real transmission eigenvalues of some different regions. The index ofrefraction n(x) = x; — x,

the square area the ring area the L area

k, 3.583 1 2.074 5 3.066 5

k, 4.096 5 3.972 1 3.984 6

ks 5.2139 5.268 4 4.874 2

ky 5.7272 5.9319 5.370 6
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Fig. 5 Comparison between the spectral element method and the finite element method in the square area
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in the same order of Chebyshev primary function
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A Spectral Element Method for Transmission Eigenvalue
Problems of the Helmholtz Equation

DAI Hai, PAN Wenfeng
(School of Science, Wuhan University of Technology, Wuhan 430070, P.R.China)

Abstract: A Chebyshev spectral element method for the transmission eigenvalue problems of
the Helmholtz equation was proposed, which combined the flexibility of the finite element
method to deal with the boundary and region and the fast convergence of the spectral method.
By means of the principle of weighted residuals, the basic theory and mathematical formulae of
the Chebyshev spectral element method for transmission eigenvalue problems were obtained.
The original problem was transformed into quadratic eigenvalue problems. Furthermore, several

numerical examples were given to illustrate the effectiveness of the proposed method.

Key words: transmission eigenvalue problem; quadratic eigenvalue problem; spectral element

method; Chebyshev basis function
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