x Geophysical Institute University of Karlsruhe

Macro-model Independent Pre-stack Time Migration

Jürgen Mann Peter Hubral Bärbel Traub

Alexander Gerst Heinrich Meyer^∗

∗ Federal Institute for Geosciences and Natural Resources, Germany

x Overview • Motivation • Eigenwaves and wavefield attributes • Pre-stack time migration vs.

common-reflection-surface (CRS) stack • Model-independent approximation of migration operator • Application to 2-D deep-offshore data • Conclusions

x Motivation Seismic Reflection Imaging Final aim: Image of subsurface in depth domain Problem: Sufficiently accurate velocity model required Compromise: Time migration, less sensitive to model errors

x Imaging without velocity model Common-Reflection-Surface (CRS) stack • only near-surface velocity required • simulated zero-offset section • three kinematic wavefield attributes

This is sufficient to approximate a pre-stack time migration.

x Conventional stack result

x CRS stack result

x Eigenwaves and wavefield attributes

Two hypothetical experiments: • Exploding reflector experiment • Point source experiment

Arbitrarily curved interfaces: • Superposition of both eigenwaves • Three kinematic wavefield attributes

x Hypothetical eigenwave experiments

x Special case: Diffractors

• Both eigenwave experiments coincide • Identical wavefronts, i. e. R_N = R_{NIP} • CRS operator approximates migration operator

x Event classification - |R_N|/R_{NIP}