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WP12	  –	  PROTOTYPING	  AND	  EXPERIMENTS	  AT	  TEST	  FACILITIES	  
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WP3	  -‐	  HIGH	  GRADIENT	  LWFA	  
STRUCTURES	  	  

WP5	  -‐	  ELECTRON	  BEAM	  DESIGN	  AND	  
OPTIMIZATION	  

WP9	  –	  ALTERNATIVE	  PWFA	  
STRUCTURES	  	  

WP2	  -‐	  PHYSICS	  AND	  SIMULATIONS	  



SASE FEL at short wavelengths require a very high quality beam 

•  FEL Parameter  
   

•  Exponential growth 
  

•  Gain Length    
  

•  Saturation power 

 
•  Constraint on emittance 

•  Constraint on energy spread 

•  Relative bandwidth 
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Normalized	  emi>ance	  and	  energy	  spread	  
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Beam	  parameters	  

~GeV	  
~kA	  
<1	  um	  emiZance	  
<1%	  spread	  
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<1%	  spread?	  

We	  need	  a	  baseline	  design	  supported	  by	  start	  to	  end	  simula<ons	  
	  



Ques<ons	  addressed	  to	  WPs	  

	  
q  Define	  beam	  parameters	  and	  pulse	  shaping	  at	  injec<on	  

(internal/external)	  =>	  wp2+wp3+wp5+wp9	  

q  Verify	  need	  of	  longitudinal	  Compression	  =>	  wp2+wp5+wp9	  

q  Transport	  and	  Match	  the	  beam	  to	  the	  accelera<ng	  modules	  
(staging)	  =>	  wp2+wp3+wp5+wp9+wp12	  

q  Capture	  the	  beam	  at	  extrac<on	  =>	  
wp2+wp3+wp5+wp9+wp12	  



Ques<ons	  addressed	  to	  WPs	  

q  Energy	  spread	  final	  correc<on	  =>	  wp2+wp5+wp12	  

q  Define	  proper	  plasma	  and	  single	  shot	  (non	  
intercep<ng)	  beam	  diagnos<cs	  =>	  wp3+wp5	  

q  Provide	  suitable	  Synchroniza<on	  =>	  wp2+wp3+wp5	  



X.	  L.	  Xu	  et	  al.,	  “Coherent	  phase	  space	  matching	  for	  staging	  plasma	  and	  tradi/onal	  accelerator	  using	  
longitudinally	  tailored	  plasma	  structure”,	  arXiv:1411.4386v1	  





Injec<on	  schemes	  

A.	  R.	  Rossi,	  Proc.	  of	  Erice	  workshop	  “Trends	  in	  FEL	  physics”	  2016	  



Injec<on	  schemes	  



Injec<on	  schemes	  



Injec<on	  schemes	  



Injec<on	  schemes	  



Injec<on	  schemes	  



Accelera<on	  
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Beam	  Manipula<on	  
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Longitudinal	  Beam	  Manipula<on	  



Longitudinal	  Beam	  Manipula<on	  



Laser Comb technique: 
generation of a train of short bunches

- P.O.Shea et al., Proc. of 2001 IEEE PAC, Chicago, USA (2001) p.704. (Low charge regime only) 
- M. Ferrario, et al., Int. J. of Mod. Phys. B, 2006 (High charge, Beam Echo)



A.	  Mostacci	  	  Advances	  in	  X-‐ray	  Free-‐Electron	  Lasers	  Instrumenta/on	  Prague	  2015	  	  

Three bunches: witness position tuning 
+	  1.67	  ps	   Reference	   -‐	  1.67	  ps	  



Longitudinal	  Beam	  Manipula<on	  



Longitudinal	  Beam	  Manipula<on	  



Chroma<c	  Matching	  
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Chroma<c	  Matching	  
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