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What we do

• Sensors, sources & navigation

• Seismic services (Land & Marine)

• Data library (e.g., Spans)
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Topics

• Interferometry of full fields

• Interferometry of scattered fields

• Application examples:
• Interferometry by deconvolution
• Dual-field OBC data
• Imaging internal multiples

• Exercises
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Our experiment configuration
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An experiment
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A scattered wave
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Lossless acoustic waves

Interaction quantity:

Flux vector
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Reciprocity and representation
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Interferometry - full wavefield

using

observed
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Surface sources
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Interferometry - pseudo-source
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Interferometry - full wavefield
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Condition: equipartioning  



[ 16 ]

Equipartioning?
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But what if… ?
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Scattering: perturbed media

Perturbed media Perturbed fields

Field perturbations = scattering

Scattering Potential
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Scattering: example
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Scattering: potential
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Scattered waves: perturbations

“Born”
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Scattered waves: multiple scattering

2nd order
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Perturbed field equations
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Convolution theorem

Using Green’s functions
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Convolution theorem

With homogeneous conditions on        …. 

Lippmann-Schwinger: scattering! 
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Scattering: unperturbed (reference)
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Scattered waves: perturbations

“Born”
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Scattered waves: perturbations

“Born”
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Multiple scattering

2nd order
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Correlation theorem
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Volume integral

Similar to Lippmann-Schwinger…

ONLY under Dirichlet or Neumann B.C. 
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Scattering in lossless media

Reference waves can 
propagate either way!
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Only volume integral

Random sources in 

Nonzero net flux!!! 
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Surface & volume terms
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Surface & volume terms
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Surface & volume terms
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Surface & volume terms
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Surface & volume terms
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Nonzero net flux! 

Physical implications

• No energy equipartitioning; no dynamic equilibrium

• Attenuative scattering & transport: elastodynamics,
electromagnetics, quantum mechanics, coupled
systems
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EXERCISE: terms

Full-wavefield interferometry

Scattered-field interferometry
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EXERCISE: setup
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Correlation interferometry

 

• causal & anticausal
• source spectra
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Deconvolution interferometry

 

• causal*
• no source
• many terms…

Vasconcelos & Snieder (Geoph.)
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Deconvolution interferometry

Vasconcelos & Snieder (Geoph.)
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Boundary condition

Vasconcelos & Snieder (Geoph.)
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Model
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Data
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Correlation gather

Vasconcelos & Snieder (Geoph.)
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Deconvolution gather

Vasconcelos & Snieder (Geoph.)
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Pseudo-shot gathers

deconvolution correlation
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Shot-profile images

deconvolution correlation

Vasconcelos & Snieder (Geoph.)
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Wavefield separation
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Only causal scattering

Vasconcelos & Snieder (Geoph.)
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OBC (4-C)

• imaging

• time-lapse (monitoring)

• CO2 sequestration

• reservoir characterization
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Dual-field Interferometry

Hydrophone

Dipole
Monopole
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Dual-field Interferometry

Hydrophone
Geophone

Monopole
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Dual-field Interferometry

See also Mehta et al., 2007, Geophysics;
Wapenaar et al., 2008, Geophys. Prosp.

No free surface!!!
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Acoustic OBC model

Reference Perturbed

1.5 3.0 4.5
km/s
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Pseudo-shot gathers
Single-field; free surface Dual-field; free surface
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True response vs. single-field
True; WITH free surface Single-field; free surface
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True response vs. dual-field
True; WITH free surface Dual-field; free surface
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True response vs. dual-field
True; WITHOUT free surface Dual-field; free surface
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Imaging multiples

Vasconcelos et al. (Geoph.)
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Wavefield separation
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No wavefield separation

Vasconcelos et al. (Geoph.)
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Imaging multiples: with separation

Vasconcelos et al. (Geoph.)


