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Napylarka BAL-TEC SCD050 umożliwiająca nanoszenie cienkich warstw (filmów) zarówno metalicznych, jak i
węglowych na preparaty przygotowane do badań SEM i EDS.
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Suszarka BAL-TEC CPD030 zautomatyzowana suszarka próbek w punkcie krytycznym.

Air dried sample (Water flea)                   Critical point dried sample (Water flea) 

https://www.leica-microsystems.com/science-lab/brief-introduction-to-critical-point-drying/
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IN-SITU Tensile and compression stage
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EBSD - Electron backscatter diffraction

Pierwszy obraz EBSD opublikowano w 1928 roku!

Dyfrakcja wstecznie rozproszonych elektronów (EBSD)



EBSD - Electron backscatter diffraction

Możliwości :

Niedoskonałości sieci krystalicznej (dyslokacje)
Figury biegunowe/ Funkcja rozkładu orientacji 
Rozkład dezorientacji 
Rozkłady własności mikrostrukturalnych
• Rozmiary i kształty ziaren
• Charakterystyki granic
• Niejednorodności w obrębie ziaren
• typy bliźniaków 



EBSD - Electron backscatter diffraction

Sample: Copper
51 layers
0.2µm resolution in X, Y and Z
Number of voxels: 101x91x51
EBSD speed: 200^pic/s, 50 sec. per
layer
FIB speed: about 45 minutes per 
layer
Total EBSD time: about 1 hour
Total FIB time: about 38 hours 
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The conventional analysis of EBSD patterns using a so-called Hough transform, allows measuring the orientation of a crystal with a 

precision of only about 0.5°. 

Cross-correlation technique
In this technique a pattern obtained from a selected position on the sample is compared to a pattern from a reference point which is 

supposed to be free of elastic strain (or of known elastic strain) and which is very close in orientation to that of the measured position.

https://www.mpie.de/3095346/Techniques_XR_EBSD

A.J. Wilkinson, G. Meaden, and D.J. Dingley. High resolution mapping of strains and 

rotations using electron backscatter diffraction. Mat. Sci. Tech., 22:1271–1278, 2006
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Qiwei Shi, Stéphane Roux, Félix Latourte, François Hild. Estimation of Elastic Strain by Integrated Image Correlation
on Electron Diffraction Patterns. Ultramicroscopy, Elsevier, 2019, 199, pp.16-33.10.1016/j.ultramic.2019.02.001.

CrossCourt

ADDICTED 
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S Däbritz, E Langer, W Hauffe, Kossel and pseudo Kossel CCD pattern in comparison with 
electron backscattering diffraction diagrams, Applied Surface Science 179(1-4):38-44 (2001)
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S Däbritz, E Langer, W Hauffe, Kossel and pseudo Kossel CCD pattern in comparison with 
electron backscattering diffraction diagrams, Applied Surface Science 179(1-4):38-44 (2001)
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S Däbritz, E Langer, W Hauffe, Kossel and pseudo Kossel CCD pattern in comparison with 
electron backscattering diffraction diagrams, Applied Surface Science 179(1-4):38-44 (2001)

LSI – Kossel Technique
DBI – Pseudo Kossel Technique
EBSD - Electron backscatter diffraction
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QImaging® Retiga-4000R
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fiber optic taper



Scyntylator  - MAMORAY™ HDR-C Plus Gd2O2S:Tb
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KSLStrain - a program for analysis of 
Kossel diffraction patterns

A. Morawiec, A program for refinement of lattice parameters and strain determination using Kossel diffraction 
patterns, J. Appl. Cryst. (2016). 49, 322-329

Dr hab. Adam Morawiec, Prof. PAN
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