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Random scattering vs  

Collective plasma effects 
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 30 GeV beam  random scattering 
1 mm water cell  
rms-scattering angle = 20 μ rad 
 

 

 same beam  plasma-neutral  (vacuum) 
interface 
10−7  density of water  
bending angle = 1 milli rad  



Context – High rep-rate Plasma Collider 

PAC 2009 
WE6PFP081 
proceedings 

PWFA Collider 

High Luminosity  
  e−  /  e+   bunches per second at IP 



CLIC breakdown context - 1 
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CLIC breakdown context - 2 
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Expt. 30Gev beam deflection - Boundary effect  
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Beam refraction theory - Boundary effect 
 

 

Denser (Plasma) to Rarer (Neutral) medium  Away from axis 

 

 

     Over-dense beam  Ion channel formation 

 

 

     Under-dense beam  magnetic pinch force     
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Expt. 30Gev beam deflection - boundary theory 
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Over-dense – beam : 

formation of Ion-channel ! 



30Gev beam deflection – boundary theory 
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Ion-channel Radius 
:  

Ion-channel Impulse : 

Coulomb’s Law : 

Time on boundary :  

Deflection angle : 

Deflection angle :  



CALIFES beam deflection - theory 
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Inhomogeneous plasma beam deflection 
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Under-dense – beam 
: 

Ion-channel Impulse : Deflection angle : 

No ion channel formation – electron evacuation region ! 

Coulomb’s Law : 
Edge time: 
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Thank You ! 


