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These slides have been presented at the 2010 LC school by Mark Palmer 
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⇒	  εy = 1  pm 
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ATF	  damping	  ring	  –	  bunch	  by	  bunch	  extrac8on	  
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Top: 3 trains of 10 bunches in DR with 5.6ns spacing  
Bottom: 30 bunches extracted with 308-ns spacing 

Strip line length    30 cm 
Electrode gap       9 ÷ 11 mm 
Peak Voltage        10 KV 
Rise time              1.5 ns 
Rep rate               3.3 MHz 
Kick angle @1.3 GeV    3 mrad 
rms angle jitter   ~ 10-3  

T. Naito, et al.,PhysRevSTAB.
14.051002, (2011)  



Achievement	  of	  ultra-‐low	  ver8cal	  emi>ance	  
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Low-emittance rings in operation (red) and in the design phase (blue) 



ICFA	  Beam	  Dynamics	  Mini	  Workshop	  on	  	  
Low	  Emi>ance	  Rings	  2011	  
  The goal of the workshop is to bring together experts from the 

scientific communities working on low emittance lepton rings. This 
includes: 
  Damping rings,  
  Test facilities for linear colliders,  
  B-factories  
  Synchrotron radiation storage rings 

  Sessions include: 
  Low emittance optics design and tuning 
  Collective effects and beam instabilities 
  Low emittance ring technology 

  This workshop specifically targets the strengthening of interactions 
within the low emittance ring community by forming a LOWεRING 
collaboration network 
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Initiated	  by	  the	  
joint	  CLIC/ILC	  

working	  group	  on	  
damping	  rings	  

http://lowering2011.web.cern.ch/lowering2011/ 



Low	  Emi>ance	  Tuning	  (LET)	  in	  ILC	  DR	  
  An emittance-tuning procedure developed at CESRTA has 

been used to compensate for misalignments and field errors 
in the DR design 

   The procedure has three basic steps: 
1.  Measure and correct the closed orbit errors using all BPMs 

and all dipole correctors; 
2.  Measure betatron phase and coupling by resonant excitation 

and correct errors, using all quadrupoles and skew-
quadrupole correctors; 

3.  Repeat measurement of orbit and coupling, and measure dispersion 
and then fit simultaneously using vertical dipole correctors and skew 
quadrupoles. 

  The tuning algorithm depends for its effectiveness on the 
accuracy of the beam position monitors 

  The tuning procedure consistently achieves the geometric 
vertical emittance of 2 pm rad 
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Low	  Emi>ance	  Tuning	  (LET)	  in	  ILC	  DR	  

Histogram of the a) vertical emittance and b) rms coupling (C12) at the 
conclusion of each step in the low-emittance tuning procedure for 100 
lattices with randomly chosen misalignments and multipole errors. 23	  

a) 

b) 

J. P. Shanks, IPAC12 



Thank you all for your attention 
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