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The XPDF project aims to provide a hands-off data service for users to produce X-ray Pair Distribution
Function data. The software will be accessible to non-expert users, allowing scientists from a variety of
disciplines to get PDF data without knowledge of the details of X-ray powder diffraction and with minimal
intervention from beamline staff. The software for the project uses several of the technologies already
developed by Diamond Light Source and other facilities to allow the automatic processing of X-ray powder
diffraction data, including DAWN (Data Analysis Workbench), ISPyB and SynchWeb.

Pair distribution function (PDF)

A (radial) pair distribution function characterizes the structure of a material in a one-dimensional
function. It records, as a function of separation, the probability of finding two atoms with that
separation. The pair distribution function can be recovered from the total scattering data, and so
can be obtained from a wide variety of materials, not only polycrystalline powders, but also
liquids, amorphous solids, nano-particles, &c. Measuring the pair distribution function can
characterize the structure of a material of known composition, but unknown structure, or to
investigate the changes in the structure as the conditions of the material are changed, such as
the temperature of the sample, or whilst undergoing an electrochemical reaction.
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The processing of the XPDF data requires several
°°°°°° background datasets, in addition to the data taken of the
sample. The diffraction image of the identically set up
“““““ beamline must be taken with the sample containers,
: with the innermost container or sample removed in turn.
Using these data, the recorded data can be corrected
for the scattering of the containers, as well as the
attenuation of the sample scattering by the containers.
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Some processes are not yet handled. Multiple scattering

is neglected, with x-rays being only scattered,
attenuated and then absorbed by the detector. Any
fluorescence of the sample containers is also ignored,
although this should have been minimized by careful
selection of container materials.
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DAWN XPDF Processing interface and
intermediate results
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