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Two words  

Spatial Resolution 
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Materials characterization begins 3 questions  

¶ What is the elemental 
composition?  

 

¶ What is the crystal/local 
structure?  

 

¶ What are the defects?  

X-rays and neutrons probe structure and 

defects through scattering (diffraction)  
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Spatial resolution essential!  

¶ Most materials polycrystalline(0.1-50 mm) 

ïAnisotropic  

ïHeterogeneous  

ïPlastic/elastic deformation/ diffusion/ 
oxidation/  

 

¶ Even within single and perfect  crystal:  

ïStrain  

ïDefects  

ïSpontaneously organize to reduce 
energy  
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Spatial resolution essential for most 

advanced energy systems  
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New X -ray/ Neutron Sources Changing 

the Possible  

¶ Brilliance figure -of -merit for 
spatially -resolved exp.  

¶ X-ray brilliance doubling 
faster than Mooreôs law 

¶ SNS with 10x brilliance 
100x more efficient 
detectors  

 

TOPAZ/ SNS 
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Spatial Resolving Optics Improving Rapidly  

¶ X-ray focal spot size 
routinely below 100 nm  

¶ Neutron focusing 
optics below 100 ɛm  

 

 

 

Neutron optics with <70 ɛm Focus 
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X-ray micro/nanofocusing optics rapidly 

evolving  

¶ CRL-50 nm 

¶ FZP<30 nm 

¶ Kinoform <70 
nm 

¶ MLL <15 nm  

¶ KB <7 nm  

¶ NMM<80 nm 
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Chromatic  

Achromatic  
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Diffraction mapping emerging area in 

electron and x -ray microscopy  

¶ EBSD-transformed study of 
polycrystals 

ï Surface phase 

ï Surface orientation 

ï FiB-3D mesoscale structure 

 

¶ 4D X-ray microscopy Lienert et al. 

ï Time resolved 

ï Deep penetration 

 

¶ Coherent X-ray Diffraction (Robinson 
et al.)  

ï Simple structures 

 

¶ Polychromatic X-ray microdiffraction 

ï Phase/texture/strain / 

ï Nondestructive  

ï Submicron  

 

 


