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ASTA	
  Beamline	
  and	
  Bunch	
  Compressor	
  



Bunch	
  Compression	
  

•  Larmor	
  Radius	
  𝜌= ​𝑝/𝑒𝐵 = ​𝐸/𝑐𝑒𝐵 ∝​1/𝜃 	
  	
  	
  





What	
  factors	
  into	
  Compression	
  Factor!?	
  

𝑪= ​𝟏/𝟏+𝒉​𝑹↓𝟓𝟔  =   ​​
𝝈↓𝒛,𝒊 /​𝝈↓𝒛,𝒇  	
  	
  	
  	
  

Where	
  C	
  is	
  the	
  compression	
  factor,	
  h	
  is	
  the	
  momentum	
  
chirp,	
  and	
  R56	
  	
  is	
  a	
  constant	
  parameter	
  of	
  the	
  la8ce/
rf-­‐cavi<es	
  



What	
  about	
  Chirp?	
  



Goal	
  

•  Low	
  Horizontal	
  Emi2ance	
  Growth	
  
𝜀=√⁠​<𝑥↑2 > ​<𝑥′↑2 >− ​<𝑥𝑥′>↑2  	
  

•  High	
  Peak	
  Current	
  

•  Why?	
  
–  Both	
  lead	
  to	
  high	
  brightness	
  



Supposed	
  Ideal	
  



Various	
  Ini8al	
  Charge	
  Distribu8ons	
  



Emi2ance	
  Control?	
  



Emi2ance	
  and	
  Peak	
  Current	
  for	
  Ini8al	
  
FWHM	
  =	
  “default”	
  



Emi2ance	
  and	
  Peak	
  Current	
  for	
  Ini8al	
  
FWHM	
  =	
  2.34	
  mm	
  



Emi2ance	
  and	
  Peak	
  Current	
  for	
  Ini8al	
  
FWHM	
  =	
  7.7	
  mm	
  



More	
  Work	
  

•  Take	
  data	
  with	
  the	
  CSR	
  dri_s	
  enabled	
  
•  Check	
  core	
  emi2ance	
  
•  Look	
  into	
  the	
  gigan8c	
  peak	
  current	
  displayed	
  
by	
  distribu8on	
  17	
  at	
  high	
  values	
  of	
  chirp	
  
–  Is	
  this	
  real?	
  

•  Get	
  good	
  data	
  for	
  paper	
  from	
  the	
  scraper	
  
usage	
  






