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In situ transmission electron microscopy (TEM) techniques have developed tremendously during the last
decade providing the possibility to use the full power of electron microscopy to follow the structural,
chemical and morphological changes during reactions and processes, thus providing direct insight into the
related mechanisms. In particular, thermally, electrochemically or mechanically induced
transformations/reactions have been studied extensively with the advances of MEMS based in situ setups
for electron microscopy. This has resulted in a significantly improved materials understanding. However,
care has to be taken in interpreting the in situ results considering sample preparation and electron beam
damage of the sample as well as environmental effects and the reduced sample dimensions. With this
presentation, I will introduce some of our recent results illustrating the possibilities and challenges in situ
TEM provides for understanding & modelling processes in nanostructured materials using thermally
induced growth of nanocrystalline graphene (Figure 1) and magnetic domain formation in FeRh thin films
(Figure 2) as two examples. In addition, the effects of the electron beam and the environment inside the
TEM on in situ measurements, both in terms of structure and materials properties & kinetics, will be
critically discussed.
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