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Quantitative Interpretation of Ultra-Small Angle
X-Ray Scattering in Grating Interferometry
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Grating interferometry (GI) is a well established phase sensitive X-ray imaging technique providing access to
three complementary contrasts: absorption, differential phase and dark-field. It was recently demonstrated
that the local unresolved distributions of scattering angles of the sample can be retrieved with an appropriate
deconvolution procedure [1]. The three first moments of the retrieved scattering distributions correspond
to the traditional contrasts, hence this method can also be considered as an alternative analysis procedure.
Moreover, the retrieval of the scattering distributions allows higher moment analysis and therefore access to a
large number of possibly complementary contrasts. However, the quantitative interpretation of the obtained
scattering distributions remains an open question. The purpose of this work was to establish a connection
between the retrieved scattering distributions and the physical subpixel structure of the sample. This was
achieved by performing a correlation analysis between the retrieved signal and the known underlying struc-
ture of artificial samples. It was furthermore demonstrated that the higher moment contrasts can provide
additional information about the subpixel structure of the sample. Finally, the possibility of using the new
analysis method as an alternative to the standard procedure was investigated. A thorough comparison in-
dicated that the new approach preformed better in terms of CNR for both differential-phase contrast and
dark-field imaging.
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