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Introduction

In the context of the Born approximation.

and phase of the outgoing wave.

iIng potential is real, but if dissipation is inc
model, the potential becomes complex anc

An explicit analytical form of the scattering matrix for Homogeneous
Isotropic Linear Viscoelastic (HILV) continuum is obtained. The reflec-
tion and transmission are the complex function related to the P- and
S-velocities and corresponding quality factors Qp and Qs. We also con-
sider the problem of scattering of homogeneous and inhomogeneous
waves from perturbations in five viscoelastic parameters (density, P- and
S-wave velocities, and P- and S-wave quality factors), as formulated

Exact form of scattering matrix continued

Accordingly the scattering matrix represents the all reflection
transmission-coefficients is given by
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The PP-mode is given by
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refers to the attenuation angle.

Exact form of scattering matrix

Incident innomogeneous P-wave

Reflected inhomogeneous P-wave

Transmitted inhomogeneous P-wave
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The scattering potential in displacement space can be written as
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Figure 1: Diagram illustrating the particle motion orbit(polarization) of waves in a vis- [ Vve =& Vvelg. (11)

coelastic media. P and A respectively are propagation and attenuation vectors and 6 @ Here £ Is the polarization vector, V. is the scattering operator and sub-

scripts / and R respectively refer to the incident and reflected waves. The
next task is to evaluate the scattering matrix in a system which naturally
describes Borcherdt’s viscoelastic modes P, SI, SII, namely
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The scattering potential for PP mode is
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where elastic scattering potential V£ is given by

Attenuation angle

neous P-wave.

Figure 2: Diagram illustrating the scattering of inhomogeneous P-wave to inhomoge-
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where we have defined the x- and z-components of polarization vectors B 514 anelastic part of the scattering
as
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where the elastic part of the scattering potential V£ is given by
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Linearized scattering matrix continued

and anelastic part is given by
siVane = 5/VPA, + 5V As + 5 VAq,, (22)
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Figure 3: Elastic and anelastic density(left) and S-velocity(right) components of the vis-
coelastic potential for scattering of incident homogeneous P-wave to inhomogeneous
reflected Sl-wave versus of reflected wave angle 0, for 4, = Z. Quality factor of P-wave
for reference medium is to be 5 and for S-wave is 7. Also the S-to P-velocity ratio for
reference medium is chosen to be 1/2.

Conclusions

The scattering potential in displacement space is obtained by sandwich-
Ing the scattering operator between the incident and reflected polariza-
tion vectors. Since for the viscoelastic waves, polarizations are complex,
the viscoelastic scattering potential we obtained is a complex function
whose real part is elastic scattering potential and whose imaginary part
Is the related to the anelasticity of the medium. In contrast to the elastic
scattering potential that only alters the amplitude of the outgoing field,
the viscoelastic scattering potential alters both amplitude and phase of
the outgoing field. Anelasticity appears to have more significant effect
on converted waves than on conserved modes.
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