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Photon absorption 

The synchrotron 
radiation interacts 
with the electrons 
bound in an atom. 

Scattered 
radiation 

Absorbed 
radiation 
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X-ray absorption 
spectroscopy (XAS) 

Generally the energy of absorption 
edge is unique for each element 

 
element-specific technique 
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XAS: complementary 
information 

XANES 
• Oxidation state 

• Unoccupied electronic states 
• Spin state 

• Local structure 
• direct information about 

bond angles.  
 

EXAFS 
• Bond distances 

• Coordination number 
• Static and dynamic disorder 
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XAS is an element sensitive 
local probe that can be applied 

to any kind of materials:  
Crystals, glass, liquids, etc… 

Which materials can be 
investigated by XAS? 
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CLÆSS energy range:  
2.4 – 62.3 keV 
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Time instability of 
the pigment 

cadmium yellow 
(CdS) 

μ-XRD  

μ-XANES 

μ-XRF 
μ-FT-IR 

Experimental approach 

Anal.Chem. 2012, 84, 10221−10228 
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No crystalline CdSO4 compounds were identified on the Van 
Gogh paint samples             the observed degradation was 
initially caused by oxidation of the original CdS Pigment 
 
 
 
 
 
 
 
 
 
 
The resulting opaque anglesite compound in the varnish, in 
combination with the underlying CdC2O4 layer at the 
paint/varnish interface, account for the orange-gray crust 
that is disfiguring the painting on a macroscopic level.  
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CLÆSS energy range:  
2.4 – 62.3 keV 
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Several high temperature 
treatments between 

oxidative and reductive 
environments to create 

the red and black 
decorative scenes 
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Relief line 

Background gloss 

Body 

By characterizing the chemistry 
and micromorphology of the 
slips, they find that the relief 

line microstructure could only 
be produced through a 

separate firing, at a hotter 
temperature, than the other 

two decorative features. 
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J. Anal. At. Spectrom.,2015, 30, 666–676 

Anal. Chem. 2014, 86, 6924−6930 
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Chemical, electronic, and structural information (2.4 - 68 keV) 

CLÆSS beamline performance: 
 

• Beam size up to 100 x 200 μm2 

• Continuous scan (5-10 min scan) 

• XAS in transmission and fluorescence detection mode 

• XES – from 6.4 to 9.3 keV (Kβ and Kα of most of the transition metal) 

• Stable beam-position and beam-size (200-500 μm) in the full energy range 

• Temperature control from 80 K to 800 K; or from 4 K to 300 K 

• In-situ cell for solid-gas reactions (80 K – 700 K) 
 


