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Abstract

I derive the relationship between the 2D common-shot Beylkin determinant and the
2D ray Jacobian for the rays from the image point to the receiver array. This relation-
ship allows us to simplify the formulas for 2D and 2.5D inversion for the common-shot,
common-receiver and common-offset cases, including zero-offset. In particular, the sim-
plification dispenses with the need to calculate the derivative of the traveltime gradient
with respect to the receiver position.

1 Introduction.
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2 Variables and Terminology.
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4.1 and 2D Green’s function amplitude.
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5.2 Common-offset inversion.
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5.3 Zero-offset.
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6 Summary and Conclusions.

We have derived the basic relationship between the 2D Beylkin determinant and the 2D
ray Jacobian. Then, we rewrote those results in terms of the 2D and 2.5D ray theoretic
amplitudes. Following that, 2.5D inversion formulas were recast in terms of the 2.5D am-
plitude and also in terms of the 2D Jacobian. This was done for the cases of common-shot,
common-offset and zero-offset acquisition geometries. The zero-offset formulas turn out to
be particularly simple, not involving and ray Jacobian or amplitude calculation at all. That
result requires only the traveltime, geometrical spreading factor , and the angle between
the gradient and the normal to acquisition surface.
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These results all dispense with the need to calculate the derivative of the gradient of the
traveltime with respect to the parameter that defines the acquisition geometry. In that
regard, these are simpler formulas than were originally stated in 7y y and should prove
easier to code, even for heterogeneous media.
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