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a – scaling parameter 

ψ – “Mother wavelet” function 

b – translation parameter 

Information about signal localization becomes available! 
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Aqueous solution of AuCl3 ReO3 

J. Timoshenko, A.Kuzmin. Comp. Phys. Comm. 
180 (2009) 920-925. 

M.Munoz, P. Argoul, F.Farges. Am. Mineralogist. 
88 (2003) 694-700. 

6 



A.A. Shiryaev, Ya. V.Zubavichus et.al. 
MRS Proceedings 2010. 
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K.E. German, A.B. Melentiev, S.N. Kalmykov, N.N. Popova, 
A.A. Shiryaev, I.G. Tananaev, Ya.V. Zubavichus. 
In Technetium and other radiometal in chemistry and 
medicine Edited by U. Mazzi, W.C. Eckelman, W.A. 
Volkert, SGEditorial, Padova, Italy, 2010, pp. 47-50 

Tc-DTPA GdHfO1.75 
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Fourier Transformation Wavelet Transformation 

Problem: 
 

If  several groups of atoms are at close 
distances their contributions combine 

in a complicated way. 

Solution: 
 

The contributions become distinguishable 
with the help of wavelet transformation. 
The position at k-axis mostly depends on 
atomic number of the scattering atom. 
The higher Z is – the larger k-position of 

the peak. 
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Key points: 
 

1. Wavelet transformation is just another way of processing EXAFS 
data. No modifications of  an experiment are required. 
 

2. With Fourier transformation you get the best resolution in R-space. 
WT gives you information about k-dependence at the cost of 
resolution in R-space. The higher resolution in k-space is, the lower 
resolution in R-space you get. 
 

3. The position of peaks at k-axis mostly depends on atomic number 
of the corresponding element. With higher Z you get larger k.  
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HAMA WAVES 

Developed by 
Harald Funke (IRC-FZR) 
Marina Chukalina (IMT-RAS) 

under development  
Vadim Murzin (NRC “KI”, TIPS RAS) 

Funke, H.; Scheinost, A. C.; Chukalina, M. Physical 
Review 2005, B 71, 094110. 
 
Funke, H.; Chukalina, M.; Scheinost, A. C. Journal of 
Synchrotron Radiation 2007, 14, 426-432. 

Wavelet 
Analysis  & 
Visualization for 
EXAFS 
Spectroscopy 
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Tc…Tc 

Tc…Tc 

Tc-N, Tc-O Tc-N, Tc-O 

Tc-N, Tc-O 

NH4TcO4 + N2H4 + HNO3 + DTPA  

Solution 
 

Fresh precipitate 
 

Aged precipitate 
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Re-Reint Re-Reext Re-Reint Re-Reext 

Thermal decomposition of 
triphenylguanidinium 

tetraoxorhenate hemihydrate 
in inert atmosphere.  

 
r=16 nm (SAXS data). 

Thermal decomposition of 
triphenylguanidinium 

tetraoxorhenate hemihydrate 
in H2 atmosphere.  
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Tc-Tc Tc-Tc 
Tc-C 

Thermal decomposition of  
(TMA)TcO4  at 1000°C in H2. 

Tc metal 1000°C, carbon Tc  + 17%(at.) C 
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Pd Zn 

TEM results 

EDAX 
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