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Abstract:  

Electron microscopy has always played important role in materials design and establishing the 

classical processing-structure-property relation paradigm in materials science and engineering. 

The past couple decades have witnessed rapid emergence of nanostructured materials and systems 

as well as designer materials tailored down to molecular and atomic scale. The characterization 

and analysis of such designer materials require not only higher “figures of merit” such as spatial 

resolution and analytical sensitivity but these often need to be performed under dynamic or so-

called in-operando conditions. These stimuli in modern electron microscopes are varied and 

encompass a gamut; localized heating, in-situ electrical bias and even fluidic-cell, to name a few. 

This emergence of both, aberration-corrected and in-situ S/TEM have greatly advanced our 

understanding of static and dynamic behavior of nanostructured materials. 

The presentation will introduce recently established advanced S/TEMs at the NUANCE Center; 

JEOL AC S/TEM (ARM200) and in-situ S/TEM (ARM300). It will cover examples of use of 

advanced microscopy in energy materials (Li ion battery electrodes, thermoelectrics), atomically 

layered 2D structures (chalcogenides, thin films) and others. The presentation will stress the need 

for fundamental understanding of electron-specimen interactions, which form the basis for the 

useful techniques. It will also emphasize challenges in acquisition, analysis in the big data world.  
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