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Abstract 
Powder X ray diffraction is a widely used method to evaluate the structural properties of nanocrystalline powders. 
However, direct application of crystallographic solution algorithms are not compatible with the true structural 
characteristics of such materials [1, 2]. In this study, we present a computational workflow based on first-principle 
atomistic formulations of diffraction data to evaluate the performance of Rietveld refinement analysis in quantifying 
average atomic displacements of monodispersed and ideally random powders of gold nanocrystals. We show that 
the accuracy of the extracted thermal displacements of atoms (isotropic displacement parameters and microstrains) 
depend strongly on the average sizes of the investigated nanocrystals. 
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