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The pair distribution function (PDF) method is emerging as a powerful tool for measuring atom 

arrangements in complex materials.  It uses Fourier analysis of neutron or x-ray powder 

diffraction data, and is especially useful for revealing nano-scale structural features that often 

cannot be characterized with methods of conventional crystallography.  Software for PDF profile 

fitting has demonstrated scientific success, but is difficult to use, limiting the scientific 

applications and impact to fairly simple problems.  The DANSE-supported software package 

PDFgui, now in alpha release, provides crucial usability enhancements such as a graphical user 

interface that allows sequential fitting and flexible real-time visualization.  

 

The example in the figure would have been completely impractical without PDFgui, taking 

weeks of student time to create and debug the constraints between the parameters.  With PDFgui 

it took around 20 minutes to set up the calculations. The sequential fitting capability is being 

used in novel and unexpected ways by graduate students.  In this example, intermediate steps of 

the fit were stored as the fit is guided manually into the global minimum, facilitating 

convergence.  Such a use-case was not anticipated by the software developers, but the flexible 

program design allowed for it. 

 

This work is notable because: 

This development has significantly expanded the range of materials whose nano-scale structure 

can be studied by PDF methods.  
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Screen-shot of the PDFgui program being used to solve a complex local structural 

problem.  The Rb+ exchanged zeolite Y material has 752 atoms in the unit cell but only 9 

atoms in the asymmetric unit.  The program automatically created the thousands of 

refinement constraint equations, which were then manipulated manually in 10 sequential 

fits that take the model from the inadequate average crystal structure (red curve, top fit) to 

a much better description of the local structure (bottom fit, purple curve in the right plot). 

 


