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Challenges and perspectives of Transmission Kikuchi Diffraction for nanocrystalline
materials characterization
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Transmission Kikuchi diffraction (TKD) in the scanning electron microscope is maturing as an alternative
technique to investigate crystal orientation of nanocrystalline materials. The improved spatial resolution
in comparison to electron backscatter diffraction (EBSD) enables revealing the missing details of some
microstructure, and finally achieve high-resolution orientation maps of nanocrystalline materials. In the
few past years, several applications of the technique were demonstrated*® and some hardware
developments*s to improve the speed and quality of the data acquired were proposed. Furthermore, studies
focusing on for example spatial resolution®, depth resolution?®, diffraction contrast® and comparing TKD
with precession electron diffraction (SPED) in the TEM were presented:©tt

As the interest in applying TKD for nanocrystalline orientation mapping increases, it becomes important
to discuss some of its challenges. Although one of the biggest advantages of TKD in comparison to TEM
based orientation mapping is the easier access to such system, high resolution orientation mapping of
nano-structure materials in the SEM can still be very challenging. Some of these challenges are: charging,
drift, carbon contamination spatial resolution and depth resolution. In this presentation, we will first focus
on describing these challenges and present solutions to reduce/avoid them and obtain high-resolution TKD
mapping of nanoparticles. For example, by cleaning the sample with hydrogen plasma we were able to
significant reduce carbon contamination of Cu-nanoparticles without oxidizing the particles, which was
the case with air plasma. Moreover, we will demonstrate a solution to improve the lateral spatial resolution
of TKD by performing orientation maps in immersion mode. And finally, present the perspectives of
blocking the saturated signal of the transmitted beam on the on-axis TKD detector to obtain diffraction
patterns containing high contrast Kikuchi band and spot patterns simultaneously.

with post-scintillation filter b).
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