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Outline 

 - Density profile of a gas jet, modified by a shock wave generated by 
an additional ns laser pulse 
 
 - Electron acceleration dynamics measurements and beam quality 
improvement by cutting plasma channel using shock wave 
 



Gas target characterization 

Continuous N2 flow at 3-5 
bar 

Extremely cheap design 
Non-demanding to high vacuum 
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l1 = 15 mkm, l2 = 7 mkm for t = 2ns  

nozzle nozzle 



Cardenas D. E. et al. //PRAB. – 2020. – Т. 23. – 
№. 11. – С. 112803. 

Bohlen S. et al. 
//PRL – 2022. – 
Т. 129. – №. 24. 
– С. 244801. 

Electron beam acceleration dynamics measurements  
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Electron beam dephasing 

electron beam 1-2 MeV from lanex 
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Electron energy spectrum for different shock front positions 
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PIC simulation of dephasing reduction 
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PIC simulation of dephasing reduction 
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Electron energy spectrum for different shock front positions 



Electron energy spectrum for different shock front positions 



Electron bunch in phase space 



Electron bunch in phase space 



Plasma lens 
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Plasma lens 
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Electron beam acceleration dynamics measurements  
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Reduction of defocusing 
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Cylindrical 
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• Channel cutting by a shock wave can be used to measure the spatial 

dynamics of electron acceleration and for reduction of the electron bunch 
dephasing in the plasma wave. This is demonstrated for SM-LWFA 

• Using this technique, a quasi-monochromatic (8-11 MeV) beam with a 
charge of 2 pC was obtained in SM-LWFA  

• Reduction of defocusing  allowed to experimentally obtain the well 
collimated electron bunch  with charge up to 10pC (>8 MeV energy range)  

• Neutron source of 106 neutrons / (shot × J ) was obtained 

• Results are easily scalable to kHz level. Wide range of applications (non-
demanding to bunch energy spread), including ultrafast neutron source, X-
rays, radiography are available. 

 

Conclusions 

 Thank you for attention 
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