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ESFRI European Project 1st phase from 2008 until April 2011, 

but EXTENDED 2 YEARS MORE UNTIL 2013 



HiPER STRATEGY 
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Target: SHOCK IGNITION DIRECT DRIVE (MAIN OPTION) 

  FAST IGNITION 

   INDIRECT DRIVE (NO OFFICIAL IN  

   HiPER; but will be explored  by UK and  

   others groups (i.e.DENIM, Spain) 

DRY WALL 

CHAMBER 

Facilities to 

demonstrate 

Laser and Target 

repetition  
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   Independent Experiments to demonstrate REPETITIVE OPERATION to 

   be INTEGRATED in the HiPER Construction  

CHAMBER TECHNOLOGY: understanding physics and 

propose DESIGNS for ENGINEERING FACILITY (HIPER 4A / 

BURST Mode) and next step of POWER PLANT (HIPER 4B) 

HiPER 4a HiPER 4b 

Description Experimental facility Demonstration reactor 

Operation Bunches of 100 shots, 
max. 5 DT explosions 

Continuous (24/7) 

Yield (MJ) <20 >20 (100) 

Rep. rate (Hz) 1-10 10-20 

Power (GWt) - 0.3 (1-3) 

T cycle No Yes 

Blanket No Yes 
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Lasers/Injector Remote Handling 
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Systems integration: 

ÅOptical systems 

ÅShielding 

ÅReaction chamber 

ÅRemote handling 
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HiPER chamber geometry: design work 

Top view  

1. Arrival of beams compatible with polar illumination scheme (HiPER Demo) 
2. All mirrors are located outside the bioshield 

Injector 

Bio-shield 
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FWM = W (1 mm) 

HiPER 4A 

Engineering System  

No blanket  

No Energy extraction 

No Tritium Breeding 

But conceived as  

Testing machine  

Also for reactor 

components. 



Temporal profile (left) and Spatial distribution (right) of the energy deposition of       

X-rays, He, D and T on a 5 m radius chamber for a 48 MJ target. 

KEY ASPECT: 

CALCULATION OF TIME AND SPATIAL DEPENDENCE OF IONS AND X-RAYS IN HIPER 4a 
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ONE explosion of 48 MJ Shock ignition for a Chamber radius of 5 m/1mm thick W armor  

HiPER  4a Standard Tungsten can withstand it !! 
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Tangential stress (left) and longitudinal strain (right)  

evolution  at different tungsten depths. 

HiPER  4a Standard Tungsten can withstand it !! 
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5 pulses every 2 seconds Tritium concentration  

dependence with time 

 in a 1 mm W armor 

 subjected to 5 fusion explosions  

of a 48 MJ shock ignition target. 

The simulation has been carried out 

 during 24 hours 

HiPER  4a Standard Tungsten can withstand it !! 
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Thanks to B. Le Garrec and G. Schurtz 
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Initially, HiPER laser lines are planned to work on transmission 

(lenses). Final optics ñcloseò to the explosions ( 8 m) 

Even for Phase 4a, protection of final optics is an open question 

- Ions must be removed 

- Effect of neutrons, gamma and X-rays needs to be addressed 
 

Current materials for final optics: Fused silica, KU1? 

Irradiation experiments required and (some) already 

planned. 

Irradiation experiments under ICF conditions at NIF (proposed !!!) and a 

several more in ions facilities have been already approved  

Work started in modelling 

with MD amd KMC and 

experiments 
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Distance from the target centre (m) 

Fusion debris deflector study  
 (thanks to B. Rus) 

Electrostatic deflector: preferred over magnetic solution due to  field magnitude 

2.9 m long electrodes located between the final lens and the chamber perimeter 

Potential of collection of unburned T on the negative electrode!  


