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Ultra-small-angle x-ray scattering from deformed materials 
 
When materials are deformed, their properties can change dramatically. Understanding how 
deformation microstructures form and evolve can be quite challenging, since some of the best 
characterization techniques interfere with the structures to be measured.  Nevertheless, there has 
recently been a surge in activities related to the fundamental science of deformation as such 
information is key to intelligent materials processing and to improved in-service performance. 
New ultra-small-angle X-ray scattering (USAXS) facilities at the Advanced Photon Source offer 
exciting capabilities for the in situ observation of dislocation and other deformation 
microstructures, for following, for example, creep development in materials, and for observing 
simultaneously the secondary phases that have been added to control creep. Finally, USAXS 
imaging, in which high angular resolution images are acquired, can be used to observe the 
distribution of deformation structures on many length scales, and can occasionally even observe 
fatal flaws.  These kinds of data are required as a guide to the development of theoretical and 
computational models, and as the ultimate test of their validity. 
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