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SAXS
Shear band stability
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 The signals in crystals are attributed to diffraction.
Contrarily the intensity of scattering from anythingContrarily, the intensity of scattering from anything
else.

 Basic principle
 Form factor particle shape Form factor-particle shape
 Structure factor-inter-particle distances (interference)
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 In-lab X-ray source-electron density

 High-energy X-ray (Synchrotron)-electron density

 Neutron-scattering length
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In lab instrument In-lab instrument
 Low background (in vacuum)
 Low intensity

 Synchrotron/neutron instrument
 High background (in air) 
 Ultra high intensity
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Mapping of Y element
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Ta-Ta clusters
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 Interaction between pre-existed Ta-Ta clusters and STZ cluster
 Analysis of the amorphous structure by combining amongy p y g g

conventional X-ray diffraction, conventional TEM, HAADF,
HRTEM, SAX/SANS.

CTEM/
HRTEM

Amorphous

HAADFXRD

Amorphous 
alloys Mechanical behaviors

SAX/
SANS

EXAFS Find clusters
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 Sample size
SAXS SAXS:
▪ The measurement area >> spot size (~1 mm in diameter)

 SANS:
▪ A LARGE sample (>20 mm in diameter)
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Thickness of shear band
=10-20 nm
Diameter of Ta Ta clustersDiameter of Ta-Ta clusters
=~1 nm

Ta-Ta clusters       Tough clusters

Friction of clusters would exhaust the 
kinetic energy of shear bands.
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Thanks for your attention
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