Full-field X-ray fluorescence imaging using a Fresnel Zone Plate as a coded aperture: optimized reconstruction algorithm and first trial of hyperspectral XANES mapping
Gautier Landrot, Arkadiusz Dawiec, Guillaume Alizon, Claude Menneglier, Karine Chaouchi, Stéphanie Blanchandin, Pascal Mercere, Martin Chauvin, and Emiliano Fonda
Synchrotron SOLEIL, L'Orme des Merisiers Départementale 128, 91190 Saint-Aubin, France
ABSTRACT

This study represented worldwide the first ever-achieved test at a beamline of the full-field X-ray fluorescence imaging approach where a Fresnel Zone Plate (FZP) is employed as a coded aperture.
[bookmark: _GoBack]This new imaging method, compared to the one where a pin-hole is employed, is much more efficient but works similarly, since its corresponding experimental setup simply consists in placing an optical apparatus (i.e. a FZP instead of a pin-hole) between the sample and a bidimentional detector1. Therefore, it can be easily & rapidly implemented to many X-ray beamlines, including those that are not particularly equipped for acquiring images in fluorescence mode, such as SAMBA beamline at Synchrotron SOLEIL. 
The full-field approach of this new imaging method, compared to when a traditional raster scanning method is employed to acquire 2D maps in fluorescence mode, enables to achieve a lower flux density on a sample. Therefore, this imaging method is particularly suited to study beam-sensitive samples at fourth generation synchrotrons, such as the future upgraded Synchrotron SOLEIL2, as they potentially deliver brighter and smaller X-ray beams compared to synchrotrons of older generations. 
	In this study, the basic form of the algorithm employed to reconstruct the images acquired with this method was optimized. This enabled to enhance the spatial resolution and overall quality of the reconstructed images compared to when the basic form of the reconstruction algorithm was employed. It was demonstrated that the spatial resolution achieved with this new imaging method may be potentially optimized to about 5 µm, using a FZP and detector smaller and wider than those employed in this study, respectively. 
Additionally, hyperspectral XANES mapping was tested, also for the first time, using a full-field fluorescence imaging approach. The results indicated that such spectroscopic method could be easily achieved when a FZP was employed as a coded aperture, since it enabled to successfully map the spatial distribution of Chromium(III) & Cr(VI) present in a sample. It was also shown that the accuracy and precision in the relative amounts of Cr(VI) and Cr(III) quantified with this new method should be improved using a detector having a saturation count rate higher than the one employed in this study. 
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