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Traveltime approximation of the waves reflected from the curvilinear surface

Taganayeva Albina

The generation of a zero-offset section is the first step in seismic processing. Currently there are two powerful methods that take into account the curvature of the reflector and hence allow better fit the data. These are the Common Reflection Surface (CRS) stack and the Multifocusing method (MF). Both methods have advantages and disadvantages: the MF method accurately approximate traveltimes of reflection events for the whole range of curvature while the CRS is less well suited to model the moveout of diffracted waves. Computationally the CRS approach is significantly more effective than the MF due to the so-called pragmatic search of parameters which allows to split the simultaneous three parameter optimization into several one-parametric searches. 
In the last years, a new method, called implicit CRS (i-CRS) was developed and successfully applied to synthetic and field data. All of the foregoing studies were carried out for the 2D case. However, 3D seismic has become the standard exploration and production tool. Such effects as diffractions or inclination angles of boundaries can’t be properly reconstructed using 2D seismic. Therefore extension of the i-CRS stacking operator for the 3D case is an important problem.
The purpose of this paper is to present a new implicit method of reflection surface for 3D case. The resulting traveltime approximation of the reflected waves as a sum of two square roots better describes  the curvature of the reflected surface and valid for arbitrary  observation geometry. New stacking operator can be applied for both monotypic  waves and for converted waves. We present numerical solutions that provide insight of the accuracy of new approximation. Results were presented at conference [1].
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