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The experiment on proton driven plasma wakefield acceleration in 

CERN presents a real challenge for numerical simulations. 

Parameters of the experiment fall far beyond the area for which 

most codes were originally developed and tuned.  

Proton beams are very long, up to several hundreds plasma 

wavelength. The excited wakefield is a result of an instability and 

depends on small amplitude seed perturbations.  

At the same time, the design of the experiment relies mainly on 

simulation results rather than on other experiments.  

Therefore, it is important to provide a thorough validation of 

available codes at test problems which contains the main physical 

effects involved. 
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Test 1: Long plasma wave 

driven by the short 

unchanging proton bunch: 
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Test 1: Long plasma wave 
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Test 1: Long plasma wave 
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Test 2: Seeded instability 

Half-cut SPS-LHC bunch: 
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Test 2: Seeded instability 
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Test 3: Unseeded instability 

Full SPS-LHC bunch: 
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Test 4: Ion motion 

Test 5: Wavebreaking regime (half-cut SPS optimal bunch) 

Test 6: Electron trapping (by wakefield of half-cut SPS optimal 

bunch 

Test 7: Gas ionization 

... 

 

  Codes are welcome to participate 


