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Seismic imaging techniques rely on artificial sound sources to probe the Earth’s subsurface. Seismic waves generated by

these sources are reflected at places in the subsurface where the rock mechanical properties vary discontinuously. The

reflections are subsequently recorded at the surface by receivers. Reverse-time migration is the process of propagating

backwards in time (last time sample first) the recorded reflected wavefield and crosscorrelating it with the wavefield

from the source to create an image. The algorithm can also be formalized as a way of computing the gradient of the

least-squares cost functional arising in the data-fitting approach to the inverse problem of reflection seismology, in which

a model of the earth is determined so as to minimize the mean square error between the observed data and the data

simulated using that model of the Earth. This talk will show that the implementation of such a calculation using finite

differences may be performed with the adjoint state method, describe a realization of the algorithm which minimizes the

computational complexity associated with the method, and present 3D images obtained with this particular approach to

reverse time migration. (Received February 23, 2007)
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