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The ELI-Beamlines facility 

300 employees 

110 m Experiments 



The ELI-Beamlines facility 

300 employees 

110 m Experiments 

The facilities is located in Dolní Břežany  
a very pleasant village surrounded by nature 

Opening Cerimony celebrated last year  





High energy ELectrons by Lasers -
HELL 



ELI-Beamlines offer unique 
capabilities: Laser 

1 PW 10 Hz repetition rate beamline (L3) 

All laser amplifiers pumped by DPSSL technology: 
High pulse-to-pulse stability, robustness, low maintenance, high 
level of automation, scalability to higher peak power and rep rate 

Supplier:  LLNL 
   Collaborative effort of ELI-Beamlines on development of the    

PW compressor, PW diagnostics, control & timing systems 

Planned to become PW workhorse of the ELI-Beamlines facility 

LASER : 



5 mJ, 100 Hz, 25 fs 

L3 Front end: Femtolasers GmbH  

+ LLNL stretcher 
 



Gas cooled amplifiers 
assembled and integrated 

Amplifier head  Laser diode array 



HELL platform  
in the experimental Hall (E5) 

Support floor services 

Laser floor 

Experimental Halls Underground 

The main function of this machine is already funded (H.E.L.L.) ,  
here we propose to activate new functions in a joint-upgrade. 



ELI-Beamlines:  
Huge experimental halls. 

Example: E5+E6 gives a 110m long buker 

Example in this image: E5 is 60 m long 

HELL platform 
A big car 
real scale 



ELI-Beamlines:  
short and long focusing. 

Not-guided regime //  
short focal lenght OAP of 4m  

Guided regime //  
long focal lenght OAP of 30m  

 1 PW - 10Hz  

All these possibilities are self-synchronized when using 
different focal lenghts from few meters up to 30m (max 
available at the moment in E5) 



Flat plasma: not-guided regime 

Energy (GeV)  0.1 - 2 

Charge (nC) 0.1 - 100  

Energy spread (%rms) 1 - 10 

Bunch duration (fs) 1-10 

Preformed plasma-channel: guided regime 

Energy (GeV)  1 - 5 

Charge (nC) 0.01 – 1  

Energy spread (%rms) 0.1 - 1 

Bunch duration (fs) 1-10 

Laser-Electron COLLIDER Electron Laser X/Gamma 

Energy .1 – 5 GeV J and kJoule  MeV 
Duration 1-10 fs 20 – 150 fs 10 – 1000 fs 
Rep.rate 10Hz 10Hz 10Hz 

PW Laser 
10Hz - Laser 

HELL experimental platform 
3D overview 
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The Joint-Proposal 



Invitation for a joint project CODE 



Invitation for a joint project CODE 
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H.E.L.L. upgrade C.O.D.E., 

Compact ultra-stable laser 
driven electron accelerators and 

their applications (CODE):  

Abstract: Within the joint project we propose to design, develop and build a very compact fs-laser driven 
electron beamline based on new concepts and techniques which will allow to tune the energy range of the 
beam, its charge and energy spread to hitherto unknown values.  
A major emphasis will be given to enhance the stability of the generated electron beam with repetition rates 
up to 10 Hz.  
The electron beamline will be used for different experiments like short pulse x/ray and gamma 
generation as well as for fundamental physics investigation of collision of high intensity laser pulses 
with energetic electron bunches entering new interaction regimes.  
The Beamline will be based within the shielded experimental area E5 of ELI Beamlines whereas as the 
laser driver will be the most advanced diode pumped high repetition rate 10 Hz PW laser system HAPLS 
developed within the ELI Beamlines project.  







Advanced Photonics Research Institute, Gwangju Institute of Science and Technology 

Laser acceleration of electrons 

30 fs, 1.5 PW @ 0.1 Hz  30 fs, 1.0 PW @ 0.1 Hz  



Gas target 
developed at 

MUT-IOE 

Breaking 3 GeV barrier using two stage 
LWFA driven by PW-class laser 



Route to 100 GeV and 1 TeV 



20 mm Ø 0.5 mm 

Dual nozzle 

EUV radiography 

Valve system 

Double-stream gas puff target  
for laser-driven electron acceleration 



Conclusion 


