


Renaissance of XRF

Elemental range large  Be( Z=4) to U Z=(92)
Simultaneous multielement capacity
Live time from few s to h   1000s recommended
Nondestructive in some applications
Detection limits  fg  absolute or pg/g

Why
New sources X-ray optics
New detectors
New structures for monochromatization (Multilayer)
Fast computers: Spectrum deconvolution

Quantification
Absorption correction calculations





Interactions photons/matter < 100keV 

Photoeffect 
Elastic scattering 

Inelastic scattering 
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X-ray Optics 1 

Monocapillaries 



crit [mrad],   E [keV],    [g cm-3] 

 ~ 10-6 … dispersion: 

 ~ 10-8 … absorption: 

fi  …  atomic scattering factor 

r0  … classical electron radius 

   … wavelength of incident beam 
NA … Avogadro‘s constant 

A  …  atomic weigth 

  …  density [g cm-3] 

Fundamentals of TXRF 

Total (external) reflection of X-Rays  

 critical 
(Si, 17.5 keV)  0.1°  1.75 mrad 
(Si, 500 eV)     3.7°  64.6 mrad 

(Si,12.2 keV)   0.15°  2.6 mrad 

X-ray range: 



X-ray Optics 2 

Polycapillaries 



X-ray Optics 3 

CRL 

n=1- -i  



Fresnel lense



X-ray Optics 4 

K-B optics 

With synchrotron radiation nm spot size achievable 
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Problems of photoninduced EDXRS of Low Z elements



300nm Polymer window 
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Cu 

Ca 

Mo Scatter 
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From mining activites (Pb, Zn) 



Control group 



Group-1: leaves from the Fe mining tailings 

Group-2: leaves from the Pb/Zn and Sn mining tailings 

Group-3: Control sample 
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Untreated 

Control group 

Low Sr Dose, 

low Ca 
diet 



High Sr Dose, 

normal Ca 
diet 

High Sr Dose, 

deficient Ca 

diet 
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In cooperation with Art History Museum Wien and  IAEA 
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-> solution: New design PART II 
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PART II has got officially the radiation protection certificate !! 










