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Abstract
Electron microscopy (EM), especially transmission electron microscopy (TEM), presents the most powerful tool for complex microstructure studies. It is the only technique that enables the direct correlation of the structure information obtained by electron diffraction analyses with the whole range of imaging modes using parallel (TEM) and conical (STEM) illuminations including the atomic resolution HR(S)TEM and HRSTEM analytical studies by energy-dispersive X-ray (EDX) and electron energy loss (EEL) spectroscopies at the same region of the specimen. 

The complex and complementary information of the same material volume acquired in both, real and reciprocal spaces, accompanied by highly localized analytical studies – is the most complete description of the material state any characterization technique can provide. Moreover, the evolution of all microstructure features as a function of number of external parameters (temperature, electrical bias, irradiation dose, stress, etc.) is the challenging, still readily available study mode of electron microscopy. 

The goal of the lecture is to show how the combination of the EM and (S)TEM operation modes can be used to tackle the most frequent tasks for electron microscopy analyses: phase state; defect population, texture configuration, crystallography and kinetics of the phase reactions, and a lot more. The lecture is built based on the everyday tasks of the real-life projects of the ScopeM user community.
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