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Abstract 
 
The recent developments in electron optics and fast detectors 
have revolutionized the way materials are characterized at 
atomic and nm scale. Rather than relying primarily on electron 
images collected inside transmission electron microscopes 
(TEMs), increasingly, these instruments are designed more 
like diffractometers for the collection of massive diffraction 
datasets, taking advantage of the large electron elastic 
scattering cross-section and the electron focusing property, 
down to hundreds of picometers. By data-mining diffraction 
datasets, the materials microstructure can be characterized in 
a quantitative way, and yet at unprecedented resolution and 
details. This approach also provides a path to integrate data 
science with material science for tackling some of outstanding 
materials challenges. This talk will first review the progress 
toward to quantitative electron diffraction, and how the 
combination of electron nanodiffraction with fast electron 
detectors has made a powerful metrology/characterization 
tool for the coming decades. Application examples include 
energy materials, semiconductor devices and high entropy 
alloys. 
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