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X-rays" N atoms of the same species"
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  X-rays .vs. neutrons"

Thermal neutrons"X-rays"
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 "X-ray scattering from  
"small atomic aggregates  
"(molecules, nano-clusters...)"
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 The Debye formula for one molecule has to be multiplied by 
the number of molecules of the gas"

 Experimental intensities include the Compton contribution 
(standard detectors don't discriminate energy)"

 The Debye formula gives only 1-dim info (on inter-atomic 
distances)"

 The Debye formula directly connects the 1-dim structural 
info to the  scattering intensity (by sin-transform)"

  Information accuracy increases by increasing the maximum 
K value"
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Interest in nano-technology"

Available computing power available"
Debye function revisited"

B) Relatively large systems"
Diffraction patterns are calculated from atomistic descriptions via 
the Debye function, and refined against measured data to obtain 
detailed microstructural information."

Originally suitable only for small molecules"

The number of terms to be calculated is proportional to N2"

A) Simple systems: sin-transform reciprocal space   real space "
    (next slide) "

At present"
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 "X-ray scattering from  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Peaks positions"
→ interatomic distances"

Peaks area"
→ coordination numbers"
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 Method of compositional units"
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 Crystalline .vs. amorphous systems."
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Crystalline solids" Non-crystalline systems"

Laue interference function"
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 "Small angle X-ray scattering 
"SAXS"
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Fourier Transform of the average density:"
constant at the length scale of the pdf fluctuations. "

Narrow peak near the origin, typically for K < 0.02 Å-1 "

Structures of the small-angle peak "
> info on long-range density fluctuations (~100 Å) "
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Long-wavelength limit"
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SAS of X-rays and neutrons"

Study of large-scale structures from 10 Å "
up to thousands and even several tens of thousands of angstroms."

Examples:" •  Critical opalescence in critical phase transitions"
•  Colloidal aggregations"
•  Nano-clusters"
•  Defects in materials"
•  Polymers"
•  Proteins, viruses, ribosome"
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