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Data treatment

• DEMETER code
• https://bruceravel.github.io/demeter/

• ATHENA
• Data extraction, treatment, XANES analysis

• ARTEMIS
• Data EXAFS fitting

• FEFF
• Ab-initio xas paths calculations

• Ab-initio XANES calculations
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https://bruceravel.github.io/demeter/


ATHENA
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Edge position
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Edge ==  1st inflection point 
of the derivative dm/dE



Data Normalization
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Edge step J calculation

J



Data Normalization
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Normalized data
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Very important for XANES



Background subtraction
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Bad bkg subtraction
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Data extraction
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Important for EXAFS analysis

FT



An example of EXAFS 
data analysis

Metallic copper
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XAS data fitting
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Ab initio 
calculated 
functions

Fitting parameters
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Import a .cif file
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Fit results
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Fit results
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Multiple shell analysis

• General strategy
• Increase the number of shells in the model

• Do not let the number of free parameters proliferate

• Method
• Use a common amplitude reduction factor and the 

crystallographic number of neighbors.

• Structure homothety (i.e. all Rs are scaled by a common 
factor using the Reff variable)

• Use built-in models (Debye or Einstein) for the 
calculation of DW factors. 
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Data fitting
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Increase the fitting range in R space up the max desired value 



Building up the model
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Fit parameters
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Other shells
Note the special variable 
Reff and the function Debye

First shell
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Results
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Results
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Perspective: ab initio modeling
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Cu FCC,  DFT-MD, 108 at cell, 1ps.
XAS from a 54 atm cluster, 5.2 Å, 100 frames 

Exp, teo
Exp, teo



Conclusion

• XAS data treatment
• Edge determination

• Normalization

• EXAFS
• Quantitative data analysis

• Also Multiple Shell analysis possible
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