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BEM ANALYSIS OF EIGENVALUE PROBLEM OF ELECTRON WAVES BOUNDED WITHIN A

CAVITY IN MAGNETIC FIELDS
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The boundary element method is a very powerful numerical method for analyzing wave

phenomena. It was extended for electron waves in a magnetic field, the extended method

has been applied to various transport problems. However, the extended boundary element

method has never applied to eigenvalue problems, yet. In this study, we applied the

boundary element method to eigenvalue problems of an electron wave within a cavity.

We propose a numerical method to search dip of log det of the coefficient matrix of

the boundary integral eigenvalue equation. Then, fictitious dips appear. A method to

distinguish true eigenvalues by using the tangent of the phase of det is also proposed.
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Fig.1 A 2d x d rectangular cavity.
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Fig.2 Kd dependence of log|det A| for B = 25. The divi-
sion number of the boundary N is 260.
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Fig.3 Kd dependence of cos (3(logdet A)) for B = 25, and
N = 260.
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sin(Im(log det A))

Fig.4 Kd dependence of sin (S(logdet A)) for B = 25, and
N = 260.
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Fig.5 Kd dependence of tan (S(logdet A)) (solid line) and
eigenvalues computed by the local-gauge FEM (circlet) for

B =25, and N = 260.
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Fig.6 Kd dependence of log|det A| for B = 25. The divi-
sion number of the boundary N is 644.
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Fig.7 Kd dependence of tan (3(log det A)) (solid line) and
eigenvalues computed by LG-FEM (circlet) for B =25, and
N = 644.
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Fig.8 A d x 8d rectangular cavity.
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Fig.9 Kd dependence of log | det A| within a d x 8d rectan-
gular cavity for B = 20.
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Fig.10 Kd dependence of tan (S (log det A)) within a d x 84
rectangular cavity and eigenvalues computed by LG-FEM
(circlet) for B = 20.
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Fig. 11 The magnetic field B dependence of the dip posi-
tions of log |det A| of the 2dx d rectangular cavity (dots). The
eigenenegies computed by LG-FEM are also plotted (solid

lines).
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Fig. 12 The magnetic field B dependence of the dip po-
sitions of log |det A| of a d X d square cavity (dots). The
eigenenegies computed by LG-FEM are also plotted (solid

lines).
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Fig. 13 The magnetic field B dependence of the dip posi-
tions of log |det A| of the 2dx d rectangular cavity (dots). The
boundary is divided into the fractions of a definite length.
The eigenenegies computed by LG-FEM are also plotted

(solid lines).
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