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Asymptotic analysis for wave propagation in elasticity and inverse problems
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In this research project we obtain a high-frequency asymptotic formula for the vel
ocity of elastic surface waves (Rayleigh waves) which propagate along the surface of an inhomogeneous, ani
sotropic elastic media. This formula expresses the frequency-dependence of the Rayleigh-wave velocity, i.e
., the dispersion of Rayleigh waves, as caused by the inhomogeneity of the medium. We also give a formula
for the first-order perturbation of the velocity of Rayleigh waves and give a formula for that of interfac
ial waves which propagate along the bonded interface between two dissimilar semi-infinite anisotropic elas
tic media, as caused by the anisotrop){ of the media. These results can be applied to the inverse problems
in non-destructive evaluation, seismology, and materials science, i.e., the problem of determining the ani
sotropy and the inhomogeneity of elastic media with initial stresses from boundary measurement of velociti
es of the aforementioned elastic waves.
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