LMU High Resolution Global Wave Propagation for
Axi-Symmetric and additional 3D Geometries
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For many teleseismic questions it is far more im-
portant to be able to model realistic frequencies
(e.g. =1 Hz for body waves) than variations of
the seismic parameters and the wave field in full
3D. Some points of interest are: diffraction at
the CMB, teleseismic effects from subduction
zones and scattering within the mantle caused
by small scale heterogeneities.

To solve the elastic wave equation on a tele-
seismic scale, an axi-symmetric finite difference
(FD) scheme was applied. To be able to model
additional regional 3D structure without the re- SH-Case PSV-Case
striction to axi-symmetry, a combination of the
axi-symmetric scheme (3D2*) and a scheme for Axi—Symmetry:
3D spherical sections (3D) was performed.
One advantage of the FD method compared
to other methods are the used local operators.
That means, for the computation of a new val-
ues at a certain grid point only values from Figure 7
neighboring grid points are required.

This locality allows a relatively simple paralleliza-

tion of the algorithm and its usage it at modern Figure 8
parallel high performance computers. The re- V f t "
striction to axi-symmetric modeling on teleseis- erl Ica Ion . 0
mic scales allows to store all variables in 2D ar-
rays, preserving the correct geometrical spread-
ing of the seismic waves (Figure 2). Figure 2
The use of an appropriate grid is crucial for the b
stability and performance of the FD method. In
order to fill the earth model with grid points, a
discretization in polar coordinates is used. To
avoid instabilities of the algorithm due to the
decreasing grid spacing towards the center,
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