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In-situ transmission electron microscopy can be used to follow the behavior and measure the 
properties of nanostructures over a wide range of environmental conditions with resolution 
down to the atomic scale. Liquid-cell electron microscopy, in particular, is the only technique that 
allows direct imaging of nanometer-scale processes in liquids. It has been successfully applied to 
imaging various processes in liquids, solutions, and colloidal suspensions that were typically 
investigated ex-situ on samples taken at different process stages, or in some cases in-situ using 
reciprocal space techniques. Here I will illustrate the power of in-situ liquid-cell electron 
microscopy imaging to probe complex solution-phase processes in real space. Examples include 
plasmon-mediated colloidal synthesis of anisotropic nanostructures and the self-assembly of 
nanocrystal superstructures in solution. Our results demonstrate that real-time electron 
microscopy can substantially advance our understanding of solution phase processes as a basis 
for designing materials with tailored functionality. 
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