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Directional Small-Angle X-ray Scattering Computed Tomography 
Nowadays, X-ray microscopy is able to image with impressive spatial resolution, down to
a few nanometers. This, however, comes at a price: the investigated samples typically
have to be very small. Mapping nano-structural changes over a large field of view
remains a huge challenge. The combination of scattering data with computed
tomography allows to overcome some of these limitations. By reconstructing the local
scattering distribution in all voxels, three-dimensional structural information about the
nanoscale in comparatively much larger objects can be obtained. In this talk, imaging
based on directional small-angle X-ray scattering is discussed and first reconstruction
results are presented. F. Schaff, M. Bech, P. Zaslansky, C. Jud, M. Liebi, M. Guizar-
Sicairos, F. Pfeiffer, Nature 527, 353-356 (2015)

Dr Zachary Kemp - Monash University
Propagation based phase retrieval using artificial neural networks
Propagation based phase retrieval enables us to infer the phase of a wave from out-of-focus
intensity measurements, which can provide valuable quantitative information about a
specimen, such as refractive index or magnetic structure. Traditionally, this is achieved using
linear or iterative phase retrieval algorithms. Iterative methods are computationally costly, and
linear methods can suffer from problems such as noise instability, which can increase the
radiation dose the specimen needs to be subjected to. Other sources of error include image
misalignment, finite difference approximations, and the choice of regularisation scheme. I will
discuss the implementation of supervised learning, using artificial neural networks, as a
powerful tool for determining the phase from intensity measurements and how such methods
can be utilised to improve the accuracy of these retrieved phase maps.
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