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High-energy X-rays? 
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1.   (free) Definition 

-  Laboratory: > 8 keV (Cu-source) 
-  Synchrotron: > 60 keV 
- Detector: > 40 keV 

2.  Properties 

- Higher penetration depth 

3.  Use (in material analysis) 

-  Imaging techniques 
-  Scattering (and diffraction) 

4.  Technical aspects 

-  Laboratory tube: energy; flux 
- Detector 



High-energy X-rays in 
pharmaceutical science 

7/06/2016 PPXRD-14, Fort Myers 3 

1.  Computed Tomography (CT) techniques 

2.  Real-time/in situ X-Ray Powder Diffraction (XRPD)  

3.  Pair Distribution Function (PDF) technique 
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1.  Computed Tomography (CT) techniques 

2.  Real-time/in situ X-Ray Powder Diffraction (XRPD)  

3.  Pair Distribution Function (PDF) technique 

4.  XRPD-CT 

-  Spatially resolved chemical insight (crystalline materials) 

5.  PDF-CT 

-  Spatially resolved chemical insight (nanocrystaline and 
amorphous materials) 



CT principle 
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Simplified visualization of Lambeert-Beer law on attenuation of light caused 
by the properties of a material which the light is travelling through. 

I = I0e-µd 
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Simplified visualization of Lambeert-Beer law on attenuation of light caused 
by the properties of a material which the light is travelling through. 
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I = I0e-µd 



CT principle 

7/06/2016 PPXRD-14, Fort Myers 7 

I0 

I 

Incoming  
intensity 

Detected  
intensity 

100% 100% 

100% 

100% 

25% 

2% 

5% 10% 
I = I0(e-µ1d1e-µ2d2…) 
 

µ1 µ2 

µ3 µ4 
d1 

d2 

Expansion of Lambeert-Beer law on to objects that comprise four different  
Materials with different absorption coefficients. 
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I = I0(e-µ1d1e-µ3d1) 
 

I = I0(e-µ2d1e-µ4d1) 
 

I = I0(e-µ1d2e-µ2d2) 
 

I = I0(e-µ3d2e-µ4d2) 
 

Expansion of Lambeert-Beer law on to objects that comprise four different  
Materials with different absorption coefficients. 











XRPD-CT (ESRF, ID15) 
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Identification and determination of position of crystobalite (C,D),  
Na2WO4, and Ba2WO4 (A, B, E, F) within the catalytic membrane reactor. 

A. Vamvakeros et al., Chem. Commun., 2015, 51, 12752  



PILATUS3 CdTe dynamics 
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Zhou Hua, Argonne National Laboratory. 

Successful tests at several beamlines 
And various applications 
 
First PILATUS3 CdTe (2M) installed 
At ESRF, ID-15 
 
PILATUS3 CdTe 1M 
ordered APS, Sector 13 
 
… 
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