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Surface waves
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Imaging: Seismic Interfero
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Or “Ground Roll”
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Reciprocity

source
receiver
receiver source

X’ X X’ X

Gz (%, X, w) = Gou (X', %, w)
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Rayleigh wave in a vertically heterogeneous Earth
source receiver
L receiver source

x’ X x’ X

Gz(%, X, w) + Gox(x,X,w) =0

(Aki and Richards, equation 7.147)
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Impulse response components
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If we only had multi-component sources: interferometry
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Interferometry for surface wave removal recipe

Xue, Dong and Schuster (2008) and Haliday and Curtis (2009):
@ predict surface waves from interferometry
@ subtract from real records

Unlike f-k techniques, there are no aliasing issues
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Numerical example
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Interferometry with the vertical components
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surface-wave removal ....
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.... or enhancement
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Surface-Wave Isolation (in the PAL)
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Surface-Wave Isolation (in the PAL)
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Estimated Impulse responses
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Estimated Impulse responses
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Conclusions

multi-component (interferometric) surface-wave
removal /enhancement
@ has been illustrated for a slab geometry
e numerically
e in the lab
@ has no spatial aliasing problems
@ needs testing on more complicated models:

e multi-layer
o lateral variations
e 3D
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