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X-rays as a probe for dynamic compression experiments 
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COUPLING X-RAYS WITH DYNAMIC COMPRESSION 

• Dynamic compression produces extreme conditions on very short time scales 

 

• Usually macroscopic diagnosis are used (VISAR, PDV) 

 

• Recent development of microscopic diagnosis on large facilities  

 

• KJ laser (XRD, XAS) 

 

• XFEL 

 
 More detailed information available, directly comparable with static experiments  

• EB-ESRF can perform such studies with a very high level of accuracy and 

data quality 

 

• Take advantage of the stability and energy resolution  
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THE SCIENTIFIC CASE OF BISMUTH 
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THE SCIENTIFIC CASE OF BISMUTH 

Shift of the phase transition observed 

by VISAR 
Smith et al, PRL 101, 065701 

Gorman et al. PRL 115, 095701 
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EXPERIMENTAL DEVICES 

 Adaptation of the target to the beamline and to the available laser: 

« confined geometry », very good reproductibility 

 

Pressure estimated from a numerical 

model 

 

+ hydrodynamic code 

 

+ equation of state of bismuth 
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EXPERIMENTAL DEVICES 

 Exploring the phase diagram at high temperature: development of a furnace 

Very small thermal gradients 



  

  COMMISSARIAT À L’ÉNERGIE ATOMIQUE ET AUX ÉNERGIES ALTERNATIVES 8 

EXPERIMENTAL DEVICES 
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A DIFFERENT PHASE DIAGRAM 

Very different phase diagram observed under 

dynamic compression! 
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QUALITY OF THE DATA 

• 3 initial temperatures: 300, 400, 500K 

exploration of the phase diagram up to 

8 Gpa / 600 K 

 

• Very good quality of the data: possibility 

to perform a LeBail refinement 

 

• The different phases can be 

unambiguously distinguished 

Improvements expected with the upgrade 
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A TREND OBSERVED ON OTHER MATERIALS 
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PROBING THE LOCAL ELECTRONIC STRUCUTURE UNDER SHOCK 
COMPRESSION 

Probing the L3-edge on ID24 
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STRONG TESTS FOR AB-INITIO CALCULATIONS 
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FUTURE DEVELOPMENTS  

X-ray diffraction: 

 

• Explore new materials on ID09 

 

• Development of a new VISAR/PDV equipment allowing us to perform 

velocimetry measurements with x-rays 

 

• Possible implementation of a 5J ns-laser 

 

X-ray Absorption Spectroscopy 

 

• Looking forward for the opening of HPLF 

 

• Complementary experiments XRD/XAS 

 

• Dedicated laser/platform should allow us to probe new P-T states with a 

great data quality 


