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Diffraction Reciprocal lattice 

-  Orientation 
 
 - Elastic strains 
 
 - Dislocation density 
 

What can we learn from diffraction ? 
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Diffraction contrast is not orientation contrast 
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Orientation maps 

Orientation map from Kikuchi patterns (EP) 



Methods of local orientation determination * 

Orientation maps  
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 Conventional TKD in the SEM 
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V High spatial resolution  
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Fe-Co nanoparticles 

Al alloy, step 2 nm 
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 Typical TKD pattern  

Å Important distortion of 
Kikuchi bands  

 

ÅChange of intensity from  
top to bottom 
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 Orientation imaging from Kikuchi patterns using TEM  
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Digital Micrograph EP

Detection of lines Correction Kikuchi  / CBED Indexation  
Orientation 

CM 200 

TEM control 

Camera control 

Corrected patterns 

In-house indexing software 

DigitalMicrograph ® 

9ΦtΦ ό9ǳŎƭƛŘΩǎ phantasies) 

Spatial resolution about 10nm 
Angular resolution about 0.2° 
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 New configuration for TD  

e- 

Sample 

Phosphor screen 

Mirror 

Stage 

CCD camera 

Lens 

Å High intensity of the forward scattered 
electrons 
 
Å Pattern Center in the center of the phosphor 
screen 
 
Å axis-symmetrical configuration 

We propose to name 
this new set-up:  
On Axis Transmission 
Diffraction in SEM  
(On axis TD-SEM) 



Beam 

Polar piece 

Mirror 

Sample holder Sample 

Scintillator EBSD Camera 

Housing 

Detailed set -up  
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ü Geometrical set-up: 

       Working distance (WD), sample-scintillator 
distance 
 

ü Microscope parameters: 

       Accelerating voltage, beam current  



Diffraction patterns  

Patterns from Si  
with increasing thickness 

(same trend for decreasing voltage) 

increasing thickness 

increasing thickness 

The type (spot/Kikuchi) and the 
ŎƻƴǘǊŀǎǘ όƭƛƴŜΣ ōŀƴŘΣ Χύ ƻŦ ǘƘŜ 
diffraction patterns change 
depending on the thickness.  



Si, step size 5 nm, 20 kV, 2.7 nA  11 

 Orientation imaging with TKD  
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Interface 
a2 /   g 

0nm -4nm +4nm +8nm -8nm 

(Thickness of the TiAl alloy 
specimen = 100 nm) 

Physical resolution about +ou- 8 nm Effective resolution +ou- 4 nm 

Spatial resolution  
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 Angular resolution  

Al strongly deformed by ECAP 

Angular resolution around 0.3° 
1mm 


