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INTRODUCTION 

• Well developed methodology for ray 
methods 
– Angle migration (Ursin, 2004)

• Wave methods
– Classical shot-profile migration (Claerbout,1971) 

– Angle transform (De Bruin et al, 1990)

– Cross-correlation (Zhang and Bleistein, 2007)
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PLANE LAYER MODEL 
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GENERAL MODEL
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ANGLE GATHERS 
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ANGLE GATHERS
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Need many shots to get full angle 
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ANGLE GATHERS
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Reflection matrix as function of slowness (angle) and midpoint:

Reflection matrix as function of offset and midpoint:

Horizontal slowness

Offset

Midpoint



IMAGING CONDITIONS

  
source-Point
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source-Point
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Claerbout’s (1971) classical imaging condition:

Extended to include offset (Rickett and Sava, 2002):

  
source Modified
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New imaging condition:
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Density contrast

Density contrast only = angle independent reflection coefficients

Model Shot gather



Density contrast

Density contrast only = angle independent reflection coefficients

New imaging condition Amplitude picks



Density contrast

Density contrast only = angle independent reflection coefficients

Rickett and Sava (2002) Amplitude picks



Velocity contrast
Model Shot gather



Velocity contrast
New imaging condition Amplitude picks
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CONCLUSIONS

• Conventional shot-profile image conditions 
lead to incorrect angle dependence of the 
reflection coefficient

• New imaging condition with modified 
source gives correct angle dependence of 
reflection coefficient for plane layers
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