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Isolating TEM instrumental function to the ePDF

Content

Solids in the nanometer scale (1-100 nm), known as nanomaterials, present different physical properties com-
pared to their bulk counterparts. The nanomaterials’ unusual properties arise mainly from size effects, where
surface properties also become increasingly dominant. Probing the structure of nanomaterials accurately is
extremely challenging with either single-crystal or powder X-ray diffraction, since the former cannot sample
diffraction information from a single nanocrystallite domain, and the latter presents too much peak broaden-
ing and diffuse scattering. Additionally, due to the dominant influence of surface on nanomaterials, crystallo-
graphic changes compared to bulk can occur. In this context, structural analysis of nanomaterials with PDF
can overpass those forementined diffraction problems as PDF is a remarkable crystallographic tool to under-
stand diffuse scattering. The usual methods to obtain accurate PDFs involve X-rays or neutrons. Electron PDF
(ePDF) methods, while still under development, present advantages for nanomaterials samples due to their
capability to selectively probe at the nanometer scale. However, the strong scattering of electrons limits their
application due to dynamic scattering, signal loss at high Q, and lack of understanding of the instrument’s
contribution to the pattern. For this reason, in this work we synthesized monodisperse nanoparticle sam-
ples with increasing sizes, which serve as standards for modeling the TEM instrumental contribution to the
diffraction pattern and, consequently, to the ePDF. This approach aims to eliminate the need for benchmark-
ing against xPDF or nPDF to isolate the sample contribution from the instrument. By applying precession
electron diffraction on self-sustained thin films of nanoparticles, a quasi-kinematical regime was ensured for
diffraction acquisition. The patterns were fed to DISCUS’s Debye scattering model, and by fixing the nanopar-
ticle diameter as obtained from manual particle picking from TEM images and monochromatic X-Diffraction
, an instrumental contribution was obtained.
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