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What is the task?

) \\/e try to produce realistic tomographic images of the Earth's interior using

seismic information (full waveform inversion).

What kind of information do we have?

rotational translational
ground motions ground motions
(new observable) (standard observable)
13 components 3 components
EVXu(xr,t) u(x',t)

dynamic strain

(new observable)
6 components
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General concept of sensitivity kernels:

V. Xo6m = fG K (x)om(x)d’x

X . Observable (translation, rotation, strain, ...)
M . Model parameters (Vp, Vs, ...)
K : Sensitivity kernel

—) Compute sensitivity kernels for translation-, strain- and rotation seismograms
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velocity amplitude kerr;csaj with respect to o [1 /km3] X 10-9
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Challenge: define new physical observables that are related to strain and rotation

providing structural information

Motivation: plane S or P wave in a homogeneous and isotropic medium:

Rotation
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Definition: apparent S wave speed
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Definition: apparent P wave speed
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Ray method based computation of sensitivity kernels in a homogeneous medium:

§ensitivity kernel: ‘s—velocit‘y

sensitivity kernel: rotation
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Ray method based synthetic inversion example:

—wave velocity model mversm#wa veloc xz inversion (xa velocit xand rotatlon
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mmp The apparent S wave speed may be used to increase the vertical
resolution in regional tomography for local structures!

Rotational ground motion measurements have the potential to
complement standard tomographic methods.



