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 SSRL SR-XRS participants. 
 

Synchrotron-based X-ray scattering (SR-XRS) techniques offer the ability to probe nano- 
and atomic-scale structure that dictates the properties of advanced technological and 
environmental materials. Important materials studied at the Stanford Synchrotron Radiation 
Lightsource (SSRL) include organic and inorganic thin films and interfaces, nanoparticles,  
complex oxides, solutions, polymers, minerals and poorly crystalline materials. Good planning 
and a good working knowledge of beam lines and techniques are required to successfully 
conduct SR-XRS measurements. This sixth annual School at SSRL on Synchrotron X-ray 
Scattering Techniques in Materials and Environmental Sciences was held at the SLAC National 
Accelerator Laboratory on May 29-31, 2012 and provided a practical users’ guide to planning 
and conducting scattering measurements at SSRL beam lines. There was an emphasis on 
information that cannot be found in textbooks. More than 50 researchers, mostly graduate 
students and postdoctoral associates, participated in this workshop. Attendees represented a 
variety of fields including material sciences, chemical engineering, applied physics, chemistry 
and earth sciences. 
 
 Thirteen speakers from SSRL and Stanford University presented lectures in the workshop 
and many more participated in the practical demonstrations. The morning of the first day started 
out with an introduction to synchrotron scattering techniques (Mike Toney, SSRL), followed by 
introductory level talks on small angle scattering (John Pople, SSRL), reciprocal lattice concepts 
(Apurva Mehta, SSRL), and SSRL diffractometers and scattering geometries (Chad Miller, 
SSRL). The afternoon of the first day consisted of parallel sessions. One session focused on 
bulk-structure techniques, and covered structure characterization (Apurva Mehta, SSRL and 
Linda Lim, Stanford), total scattering (Marc Michel, SSRL) and anomalous diffraction (Yezhou 



Shi, Stanford). Another, well attended, parallel session concentrated on thin film techniques, and 
presentations included epitaxial thin film scattering (Arturas Vailionis, SSRL), polycrystalline 
thin film scattering (Stefan Mannsfeld, SSRL), X-ray reflectivity (Chad Miller, SSRL) and in-
situ scattering experiments (Chris Tassone, SSRL). The second day started with morning talks 
about SSRL beam lines (Bart Johnson, SSRL), data collection strategies and detectors (Apurva 
Mehta, SSRL), data collection and reduction software (Stefan Mannsfeld, SSRL) and future 
experimental capabilities (Doug Van Campen, SSRL). The talks are available to download at 
http://www-ssrl.slac.stanford.edu/conferences/workshops/srxas-2012/about.html. 
 

The afternoon of the second day and morning of the third day involved hands-on training 
at four of SSRL's beam lines (BL1-4, BL2-1, BL11-3, and BL 7-2). These focused on small 
angle scattering (SAXS), reflectivity, thin film scattering, and low and high resolution powder 
diffraction. These practical sessions were very well attended and the attendees benefited greatly 
from these demonstrations. Numerous comments were overheard on the usefulness and value of 
these sessions. Stanford post-doctoral researcher Antonio De Crisci said “I was able to get usable 
data from some beam time on my sample session. I was stoked about that.” 

 
The afternoon of the third day was devoted to data processing and analysis with sessions 

on SAXS reduction and analysis, Rietveld refinement strategies, reflectivity fitting, area detector 
data reduction, pole figure determination, and Warren-Averbach analysis. It is noteworthy that 
several of the leaders in these sessions were attendees of earlier schools. 
 

 
 

Based on the comments received, the workshop was tremendously successful. All of the 
attendees came away with new knowledge about how to efficiently collect, reduce, process and 
analyze data at SSRL’s scattering beam lines. 
 

Many thanks to the DOE, Office of Basic Energy Sciences for supporting this cross-
cutting and practical workshop and to the many SSRL and Stanford postdocs and graduate 
students for their assistance!  
 
Mike Toney  
Stefan Mannsfeld 
Apurva Mehta 
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