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Outline 
  

 

• Introduction in High Pressure technique 

• CCD detector 

• Data Integration of 2D diffraction data 

• Example-Tutorial 
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HP station 
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http://www.ens-lyon.fr/LST/HP 

Diamond anvil cell 

high compressions    P=F/S 

in situ access for XRD  

good window above 12 KeV 

1 GPa= 10 kbar 

1bar = 105 N/m2 (Pa)= 0.9869 atm 

Dadashev et al. Rev.Sci. Instrum. 2001 
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HP station 
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Rayonix CCD SX 165  

active area 162 mm, pixel size 79 μm 

readout 2.5 sec, frame size 2048*2048 

In user operation on MSPD since 06.2012 
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CCD X-ray detector: principles of operation 
 
• X-ray conversion to light by phosphor screen 

• Light demagnification onto CCD (CCD chips 61*61mm2) 

• CCD sensors (Si/SiO2/polySi) 

• Integrating detector 
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Software 

• FIT2D: quasi – standard 

http://www.esrf.eu/computing/scientific/FIT2D 

• Two2One, Powder 3D IP, MAUD, DataSqueeze 

http://www.ing.unitn.it/~maud 

http://www.datasqueezesoftware.com 

• XRD2D Scan and GSAS2 

http://www.ugr.es/~anava/xrd2dscan.htm 

http://subversion.xor.aps.anl.gov/trac/pyGSAS 
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Contamination 
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FIT 2D 

• platform-independent multi purpose 

data reduction, visualization and analysis 

program. 

• detector calibration (standard material 

LaB6) > sample-to-detector distance and 

tilt angle. 

• integration of powder diffraction data 

from 2D detectors to 1-D scans.  
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Data input 

• dimensions of pixel arrays: 

X- and Y- dimension: 2048*2048 (Rayonix CCD)  
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self calibrating detector 
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<inverse scaling> 

<scaling to weak peaks> 

 

 

Scaling 
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<OPTIONS>  → <COLORS> → <INVERSE GREY-SCALE>  
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Contamination-Mask 

mask unwanted scattering 

            <ZOOM IN> 
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Mask 

<MASK POLYGON> 
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Mask 

<ONE CLICK> 

<TWO CLICK> spy glass 
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Mask 

<FULL UN-ZOOM> 

 

 



Powder XRD - April  3-5,  2013 

Calibration 

<CALIBRANT> 
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Calibration 

sample to detector distance 

wavelength (no refinement) 

size of pixels 
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Calibration 

<TWO CLICK> 
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Integration 

<INTEGRATE> 
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Integration 
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Integration 

SET  TO THE RESOLUTION         

OF THE  DETECTOR (2048) 

 

 



Powder XRD - April  3-5,  2013 

Output 
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Output 
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Mask 

profile fitting→ straight bkg 
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Mask 

source of systematic errors 

peak broadening/ irregular peaks shape 
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Calibration check: cake 

Start Azimuth: 0 

End Azimuth: +360 

Inner Limit: beam center  

Outer Limit: after the rings 

<INTEGRATE> 
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Calibration check: cake 
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Inhouse  NdVO4 

Zircon  (I41/amd, Z=4) ­> Monazite (P21/n, Z=4)  

Evolution of the XRD patterns of 

NdVO4 as a function of pressure 

 

Observed and calculated  XRD diffraction patterns for 

the zircon phase of NdVO4 at 1 GPa 

3D difference Fourier plot 

(GSAS) 
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