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X-ray absorption in matter 

BMC Chapter 6 – Copyrighted Material B. Rupp 2010 32 / 51                                    University of Cincinnati Dept of Chemistry

1) Low energy 
X-rays are more 
absorbed than 
high energy

2) Heavier elements 
absorb stronger 
than light ones

3) Jumps or edges 
exist in absorption 
spectrum

What happens at the absorption edge?
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The atomic scattering factor 
becomes wavelength dependent and 
complex

Wavelength dependence and complex 
component f’’
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The f’ component can be directly 
obtained from edge scan (f”) by 
Kramers-Kronig transform. But 
what does the i·f” imply for 
structure factor?
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The f” component causes anomalous differences between 
centrosymmetrically related wedges of a data set 
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Breaking the centrosymmetry of the diffraction pattern is the 
basis of powerful and ubiquitous anomalous phasing techniques. 
The anomalous difference data form the basis for substructure 
solution.
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X-ray absorption edge energies
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X-ray absorption edge energies and MAD

MAD: multiple 
anomalous 
diffraction 
phasing: uses 
both  
anomalous and 
dispersive
differences
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