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The third-generation synchrotron radiation facilities such as Advanced Photon Source (APS),  produce ultra-brilliant X-rays using insertion devices consisting mainly of undulators, which provide exciting opportunities for advanced research into materials, earth science, life science, and medicine. Using high brightness X-ray radiation with high spatial coherence, coherence imaging techniques such as phase contrast imaging, holography, and tomography, are under intensive development.
 At the same time some useful optical elements have been created rapidly. Crucial to the development of all these fields is some knowledge of the spatial coherence of the light produced by these sources. 

A technique to measure the spatial coherence of x-rays from undulators is presented. The essence of the coherence measurement technique is based on the interpretation of a complex diffraction pattern. We measured the spatial coherence function of a 7.9 keV X-ray beam from an undulator at a third-generation synchrotron (APS) using a sophisticated diffracting aperture known as a uniformly redundant arrays (URA) as shown in the figure below. We briefly describe the fabrication technique of the URA, and show that the URA is a very efficient tool to measure the spatial coherence for hard X-rays from undulators. We measure the coherence properties, both the horizontal and vertical direction, and use Gaussian function method to fit the coherence functions. We measure the coherence lengths in the two directions. We compare these fits with theoretical expectations.
For hard X-rays the URA primarily effects the phase of the x-rays. The URA was used in this mode to measure the coherence properties of the hard X-rays from an undulator. The values measured agree with predictions from the undulator geometry. 
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