
Part III: 
Chapter 8. Transmission electron 
microscopy-based techniques

Texture and Anisotroy



Construction of Reciprocal lattice
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Example of Reciprocal lattice



Laue diffraction in Reciprocal lattice



Rotation of Reciprocal lattice



Reciprocal lattice in TEM



High-resolution electron microscopy

determine the atomistic 
structure and interfaces

Drawback: 
- complicated operations 
- imaging low-index lattice 
planes (spatial 
resolution=0.15nm ) 
- difficult sample 
preparations and very thin 
samples 
- complicated interpretation 



Selected area diffraction patterns

Al with a <110> zone axis

Characteristic diffraction from 
single crystal yields a regular 
arrangement of individual 
diffraction spots.



Formation of diffraction spots I
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Formation of diffraction spots II

hklR the distance between a 
diffraction spot in the 
diffraction pattern and 
the primary beam (the 
length of the vector Rhkl)

d
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1
≈

the diffraction pattern: intersection 
between the points in the 
reciprocal lattice and the reflection 
sphere in Edward sphere



SAD diffraction spots in TEM

with small apertures (5-10µm) the 
spatial resolution to 0.2-0.5µm 

orientation determination error: 
5o-10o, best angular resolution of 
0.1o  
  



Formation of SAD ring patterns in 
polycrystalline



Formation of SAD pole figures in TEM

The tilting angle in TEM is 
limited to a range of O60±

O60±=α



Kikuchi pattern in TEM

In the Kikuchi patterns an electron 
beam entering a crystalline is 
subjected to elastic or diffuse 
diffraction. 
The elastic diffraction gives rise to 
distinct diffraction spots in the 
back focal planes (SAD). 
In diffuse diffraction electrons 
arrive the atomic planes in all 
directions and these electrons 
undergo elastic (Bragg) scattering. 



Formation of Kikuchi patterns in TEM
Spatial resolution: 1µm 

In the Kikuchi patterns an 
electron beam entering a 
crystalline is subjected to elastic 
or diffuse diffraction. 
The elastic diffraction gives rise 
to distinct diffraction spots in 
the back focal planes (SAD). 
In diffuse diffraction electrons 
arrive the atomic planes in all 
directions and these electrons 
undergo elastic (Bragg) 
scattering. 



SAD vs. CBED

From J. Mansfield (U. Michigan)



CBED 



SAD  vs. CBED patterns 



Micro-diffraction patterns
With increasing convergence of the incident electron beam, the 
diffracted disks widen, with their diameter being controlled by the 
convergence angle. This give rise to CBED also referred to as Kossel-
Moellenstedt diffraction. CBED is not directly used for microtexture 
measurements.



Micro-diffraction patterns


