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Diffraction tomography (DT) is a linearized inverse scattering method for reconstructing the internal structure of weakly

scattering objects. In this work, we consider the reconstruction problems of intensity DT (I-DT) and variable density

acoustic DT (ADT). I-DT seeks to reconstruct the refractive index distribution of an object from knowledge of only the

transmitted wavefield intensities. A-DT seeks to reconstruct separately the density and compressibility variations of an

object. These imaging modalities are based on distinct physical processes and differ from conventional DT in that they

generally require twice the amount of measurement data to be acquired for image reconstruction. In this work, these

reconstruction problems are studied in a unified framework in which data symmetries are identified and exploited by

use of rotational invariance properties of the imaging operators. Our analysis produces novel inversion formulae that are

algebraic in nature and do not require the explicit computation of multidimensional convolution operations. The inversion

formula are implemented numerically and investigated by use of simulation studies. (Received October 01, 2004)
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