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To illustrate our approach, we consider a medium where wave propa-
gation is described by the Helmholtz equation. Suppose the index of
refraction in some region X 1is of the form n2(x) = ng(x) + £(x),

where n.(x) —- the background index of refraction--is known. Then

the prob?em is to characterize the function £f(x) using observations
of the (singly) scattered field on the boundary 93X of the region X.
The incident field is generated by a point source at the point n loca-
ted outside the region of interest. Let the region X be three-
dimensional, however, the specific dimension of X 1is not essential in
our approach. and enters onlv as a parameter. We treat the case of a-

variable background index of refraction and arbitrary configuration of
sources and receivers.

The linearized inverse scattering problem is formulated in terms of
an integral equation of the first kind with an oscillatory kernel re-
lating the singly scattered field to the perturbation £(x)
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where & and 1 denote locations of receiver and source, respectively.
The Green's function G 1is the solution of the equation
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Many practical problems of non-destructive evaluation can be solved
provided we can accurately reconstruct discontinuities~~location and :
jump--of parameters of a physical medium. The method for solving (1)
that we develop accomplishes this.

Integral equation (1) is connected with the causal Generalized
Radon Transform (GRT) if we use geometric optics approximation for
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