X-Ray Total Scattering
from Nano-crystalline and Amorphous Materials

@ Empa

Materials Science and Technology

e

I'he knowledge of a material atomic structure is at the basis of the theoretical understanding of its properties and of their following engineering.

e

I'he diffraction pattern of a nano-crystalline powders usually displays broad peaks emerging from a high and modulated background. Extracting

reliable information about the structure, chemical composition, domain size and shape requires taking into account also the broad diffuse
contribution underneath the Bragg peaks and, possibly, also the small-angle scattering component.

The Debye Scattering Equation (DSE) |1| provides the spherical average of the differential cross-section of the sample intrinsic scattering, that is

the total scattering intensity, without any assumption about order and periodicity of the structure.
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Through the accurate calculation and optimisation of the DSE it is possible to retrieve a "bottom-up" structural model which takes into
account also the size and shape effects. It is also possible to derive the atomic pair distribution function (PDF) and thus extract information

about the very local structure.
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DEBUSSY - Debye User System
httl){ /debussy_SOu rcefOrge_net (J. Appl. Cryst., 2015, 48, 2026-2032) a suite of programs for the analysis of powder

diffraction data from nanocrystalline, defective and/or non-periodic materials.
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