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How to simulate a focal spot using time-reversal simulation ?
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Time-reversal simulation

Computation

AXITRA: Green’s function calculator in elastic half-spaces

F. Cotton and Coutant O., 1997, Dynamic stress variations due to shear faults in a
plane-layered medium,
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Nonlinear least square method and parameterization
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Nonlinear least square regression performed using
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Feasibility of focal spot imaging in presence of P-waves:

distortion of focal spots
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Presence of body waves: conclusion

« ZZ component is strongly impacted by body waves

« ZR component is more stable in most case if we use enough long
distance for nonlinear regression (>= 1 wavelength)

= Presence of body waves would limit the resolution of the imaging
method
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ZZ component along N-axis

Amplitude[a.u.]

*  Simulation

—— over 0.5A
—— over 1.0A
—— over 1.54

—— over 0.25A

Amplitude[a.u.]

N O

Isotropic wave number parameterization
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‘ As for body waves, ZR component is a better choice for
accuracy but it requires a trade-off about resolution



Azimuthal parametrization of the wave number
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Presence of noise (5% of variance)
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Conclusion

Without filtering, around 1 wavelength should be used for fitting
To study anisotropy, the wave fluxes needs to be isotropified

ZR leads to better estimation in case of body waves and anisotropic wave fluxes

vV v . v Vv

L7 is better in presence of noise.

‘ The choice of the used component should depend on
the filtering method that are used.




