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3. Experimental 
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characteristic X-rays, Auger electrons and light, as shown in Fig 3.1. In all SEM rigs, the 

secondary electron imaging can bring the sample surface details less than 1 nm in size, whereas 

the detectors for other signals depend on the manufacturer of the SEM.  

 

 

Figure 3.1 Interpretation of the signals produced by the interaction between the electron beam 

and the sample and the regions from which the signals can be detected [188]. 

 

Electron backscatter diffraction (EBSD), when integrated with a SEM as an additional part, 

permits the characterization of the individual grain orientation, texture, phase identification and 

distribution on the surface of the polycrystalline sample. The observation of a diffraction pattern 

in backscattering mode was already reported by Nishikawa and Kikuchi and discussed together 

with the transmission electron microscopy Kikuchi patterns [189]. After decades of developing 

on this technique, EBSD has been a mature alternative to the X-ray pole figure measurements in 

quantitative texture analysis. Nevertheless, limitations for EBSD still exists for instance the 

sample must be compatible with the requirements of electron microscopy, for example the grain 

size should be larger than dozens of nanometers.  

 

An automated EBSD rig contains three main parts: SEM, camera and the software. For the 

sake of the better acquisition of the pattern signal, the sample surface tilts around 70° with 

respect to the incident beam and the emitted back-scattered electrons project to a phosphor, as 

shown in Fig 3.2 [190]. In contrast to the schematic in Fig 3.2, where only one Kikuchi band is 
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