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This paper presents a perturbation analysis of the excitation problem for an open domain.
As a fundamental study, it addresses wave scattering by a crack in a two-dimensional un-
bounded domain to avoid fictitious eigenfrequency issues, which are encountered in a
boundary integral equation. The modal amplitude is approximated using the perturba-
tion method, employing a Taylor expansion around the complex-valued eigenfrequency
for the open domain. The eigenfrequency problem for an open domain is solved using
boundary element and Sakurai-Sugiura methods. Several numerical results demonstrate

that the perturbation solutions evaluate the modal amplitude with real-valued frequency

excitation.
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Fig. 1 Elastic wave scattering by a crack in a two-

dimensional unbounded domain.
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Fig. 2 Elastic wave scattering by a half-sine-shaped crack.
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Fig.3 Scattering energy by (a) longitudinal incidence and
(b) transverse incidence for various frequencies when the
analysis model is given by Fig. 2 with v = 0.3. The eigen-
frequencies obtained by the SSM are plotted in (c).
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Fig. 4 Displacement fields in modal vibration of eigenfre-

quencies (a) A and (b) B shown in Fig. 3(c).
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Fig. 5 Absolute value of modal amplitude for eigenfre-

quency A when (a) longitudinal and (b) transverse incidence.
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Fig. 6 Absolute value of modal amplitude for eigenfre-

quency B when (a) longitudinal and (b) transverse incidence.
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