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Fig. 1 Geometric setup of scattering process
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Fig.3 The experimental sample (a) and its reconstruction result (b) in the work of Miao et al.!"*!
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Phase Retrieval and Reconstruction of Coherent Diffraction Imaging
KANG Xu, LIU Jin
(Institute of Fluid Physics, CAEP, Mianyang 621999, China)

Abstract: The coherent diffraction imaging (CDI) is an ultra-high resolution imaging technique that is
sensitive to the density of the material. Compared to the surface-sensitive imaging methods with ultra-high
resolution, the CDI is able to probe the interior of the sample by taking advantages of hard X-rays.
According to the imaging layout, the space resolution of CDI is variable and can reach up to an atomic scale.
This feature depends on the iterative phase retrieval method that almost becomes the signature of CDI. Based
on oversampling a sample in a detected image, the phase and intensity of X-ray beam can be retrieved
simultaneously by iterative calculations with constraints, and then are used to reconstruct the sample.
Meanwhile, the three-dimensional reconstruction could be realized by combining image orientating and
merging techniques. Here we present the imaging theory, phase retrieval and reconstruction methods of the
CDI technique, and its diagnostic ability in a variety of reconstruction situations by experimental and
simulation examples, to hopefully provide a systematic introduction of its development.

Keywords: coherent diffraction imaging; phase retrieval; two-dimensional reconstruction; three-

dimensional reconstruction
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