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Abstract
In the past two decades, materials characterization in a transmission electron microscope (TEM) became dominated by the scanning TEM (STEM) approach. This was made possible by (i) the implementation of probe aberration correctors enabling atomic resolution combined with (ii) the ease of interpretation of incoherent HAADF imaging and (iii) the need of local chemical analysis by EDX or EEL spectroscopies. More recently, STEM undergoes another revolution with the implementation of dedicated fast cameras1, allowing for the recording of the local diffraction pattern at each scan position and generating so-called 4D-STEM data. In this lecture, the concept of 4D-STEM will be described and a few techniques using this microscope configuration will be introduced.
The full information of the diffraction captured in 4D-STEM enables in-depth analysis of the local diffraction contrasts through dedicated data processing2. By using appropriate experimental parameters, a wide range of sample properties can be extracted and mapped, including materials phases, elastic strains and electromagnetic fields.
Primarily, the differential phase contrast (DPC) technique will be detailed, for the measurement of the local electromagnetic fields in a sample. Although this technique has gained a new momentum of interest using the 4D-STEM configuration, DPC was already demonstrated in the 70’s using a segmented STEM detector3. Applicative examples as well as the pros and cons of DPC in a 4D-STEM or a segmented detector configuration will be discussed.
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