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Coherent x-ray diffraction is usually categorized into two distinct regimes: the near-field 
Fresnel or in-line holography regime, and the far-field Fraunhofer regime.  In the near-field 
regime, coherent imaging allows the detection weakly absorbing objects due to phase-
contrast or phase-enhanced effects.  Various methods of phase retrieval in the Fresnel 
regime include transport of intensity equation method and the holo-tomography algorithm 
using the self-imaging principle for different spatial frequencies at several detector 
distances.  For far-field diffraction, because of the direct Fourier transform relationship 
between real space density and reciprocal space amplitudes, an iterative phasing method 
has been widely applied and proved to be very effective. 
In this paper, we present recent activities to enhance the imaging capabilities at the APS, 
and a universal iterative method for evaluation of wave-field propagation and for phase 
retrieval of a continuous diffraction 
pattern in both far-field and near-field 
regimes.  Our method (see figure at 
right) embeds Fresnel-zone 
construction on an original object to 
form a phase-chirped distorted object, 
which is then Fourier transformed to 
form a diffraction pattern.  We show 
several examples of phase 
reconstruction to illustrate this 
approach, which extends the 
applicability of Fourier-based iterative 
phasing algorithms into the near-field 
regime.  Based on our results, we 
discuss the potential advantages of near-field diffraction with few Fresnel zones in high-
resolution structural investigations of noncrystalline materials. 
This work is supported by US National Science Foundation and by US National Institute of 
General Medical Sciences through CHESS under Award DMR-0225180, by National 
Institute of Biological Imaging and Bio-engineering through Hauptman-Woodward 
Institute under Grant EB002057, and by U. S. Department of Energy, Office of Basic 
Energy Sciences, through APS under Contract No. W-31-109-Eng-38. 


