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Photo Injector  Test facility  Zeuthen  

> Test bed for the electron guns for 

the free electron lasers FLASH and 

Eu-XFEL 

> 20 m Linac 

> 1.3 GHz RF gun 

 

> Max. 25 MeV after booster 

cavity 

> 20 pC ï 5 nC bunch charge 

> Highly flexible photocathode 

laser 
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Plasma Wakefield Acceleration (PWFA)  

~ Hogan et al. - New Journal of Physics 12 (2010) 
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LAOLA @ PITZ  

Self-modulation High transformer ratios 

> Higher efficiency acceleration 

> Higher energy gain in one stage 

> Test bed for SMI theory 

> Work towards AWAKE 

experiments@CERN 
Head Tail 

E- 

HTR:  E+/ E-  >  2 

E+ 
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Simulations at PITZ  

> particle tracker for propagation along beamline: ASTRA 

> Particle-in-Cell (PIC) codes for beam-plasma interaction: 

 
> HiPACE 

> PAMASO 
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HiPACE - PAMASO 

HiPACE PAMASO 

Approximations:  Fully electrodynamic : 

    - quasi -static ,  ὄ π Discontinuous Galerkin Time Domain  

 Ƃ split: plasma and fields 

  beam  

    - fields expanded in each grid cell 

    Ÿ large grid cells possible 

 Ƃ transverse Poisson equations 

  Ÿ self-consistent fields 

Very fast flexible 

Initialises beam inside plasma Moves beam into plasma 

    Ÿ electron bunches can be imported 

    mid-plasma 

Both 3D, relativistic and parallelized 
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In HiPACE simulations: focusing is very delicate, beam 

propagation in plasma is very sensitive to focusing 

Test -case: transverse instability  
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In HiPACE simulations: focusing is very delicate, beam 

propagation in plasma is very sensitive to focusing 

Test -case: transverse instability  

not seen in experiment  


