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Abstract 
Transmission electron microscopy and electron diffraction have contributed to significant advances in 
our understanding of phase and microstructural evolution in a broad range of materials in response to 
in situ and ex situ stimuli.  But in so many materials those changes, as well as the physical properties of 
the material hinge upon point defects or very localized heterogeneities that may be overlooked in 
conventional approaches.  Here we will present several vignettes in which we interrogate the weak or 
diffuse electron scattering behavior for nominally homogenous, crystalline materials as a route to gain 
critical insight on the behavior of such point defects and their impact on the resilience of the bulk 
material.  We’ll approach this discussion from two angles: material systems that are forced to disorder 
via external bombardment of ions and material systems that are kinetically limited from achieving 
complete ordering.  In the former, we’ll explore fluorite and pyrochlore-based ceramic materials in which 
radiation damage influences defect mobility and recrystallization behavior.  In the later, we’ll interrogate 
short range ordering behavior in austenitic steels, including the challenges of rigorously characterizing 
these domains and the implications for hydrogen tolerance.    
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