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Ahstract. We considcr the inverse scattering problem for the w‘ivc cquation a i th  variahle 
speed where the region of interest is probed with waves emanating from point sources. We 
obtain ii three-dimensional trace-type formula, which gives the unknown speed in terms o f  
data and the interior wavefield. 

1 .  Introduction 

In this paper we consider the inverse scattering problem for the wave equation with 
variable speed and incident fields generated by point sources. The paper follows the 
lines of Rose and Cheney [l],  in which the incident fields were plane waves; see also 

Two special features of our work are the following. First, we obtain a theory which 
applies when the wavefield is known on a surface surrounding the scatterer, this 
surface possibly being near the scatterer. Second, the theory simplifies because the 
waves we consider have convenient support properties. 

This paper is organised as follows. In $ 2  we derive an inverse scattering equation 
that relates the data to the wavefield. In $ 3  we derive a relation (in the zero-frequency 
limit) relating the unknown speed to the wavefield. We then discuss support proper- 
ties and use them to derive a three-dimensional trace-type formula, which expresses 
the unknown speed in terms of data and the interior wavefield. 

[ 2-41, 

2. The inverse scattering equation 

We consider the reduced wave equation with a point source: 

[ V ’ + k W ( x ) ] G ( k , x , y )  = 6 ( x - y ) .  (2.1) 
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