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Outline	
  
  A3.1 - DR Basics: Introduction to Damping Rings 
  A3.2 - DR Basics: General Linear Beam Dynamics 
  A3.3 - LER Design: Radiation Damping and Equilibrium Emittance 
  A3.4 - LER Design: Damping Ring Lattices 
  A3.5 – DR Technical systems 

  Review technical challenges of ILC and CLIC DR 
  Vacuum system and e-cloud mitigations 
  Damping wigglers 
  Injection/extraction kickers 

  A3.6 – Beam Dynamics 
  A3.7 – R&D Challenges and Test Facilities 
  A3.8 – Circular Colliders 
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These slides have been presented at the 2010 LC school by Mark Palmer 
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  Vacuum	
  System	
  
 The vacuum system conceptual design draws on 

previous design work and  incorporates Electron Cloud 
(EC) mitigation techniques (we will discuss Electron 
Cloud later in these lessons) 
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Magnetic Region Primary Mitigation Secondary Mitigation 
Drift TiN Coating Solenoid Windings 
Dipole Grooves withTiN Coating Antechamber 
Wiggler Clearing Electrodes Antechamber 
Quadrupole TiN Coating - 

EC Mitigations specified for the positron ring 



Dipole	
  Vacuum	
  	
  
Chamber	
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  EC mitigations: 
  titanium nitride (TiN) coating of the chamber to 

reduce secondary electron yield (SEY) 
  grooved top and bottom surfaces further reduce the 

number of secondary electrons in the central region 
near the beam  

  radially inside antechamber with NEG strips to 
provide distributed pumping 

  radially outside antechamber with sloped wall to 
minimize scattered photons 

25 mm 



Arc	
  Vacuum	
  Chamber	
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 One chamber extends through 3 
quadrupoles, 4 sextupoles, and 
3 corrector magnets 

 TiN coating to reduce SEY 
 BPM assemblies are located at 

each end of the chamber 



Wiggler	
  Vacuum	
  Chamber	
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  Copper for high conductivity 
  Titanium nitride (TiN) coating to reduce (SEY) 
  Clearing electrode deposited via thermal spray is the primary EC 

mitigation 
  NEG strips  for distributed pumping are recessed into the upper wall of 

the antechambers 
  A single chamber goes through 2 wigglers and 1 quadrupole 
  Most synchrotron radiation (SR) passes through the antechambers and 

is trapped in the photon stops at the end of each cell 

23 mm 20 mm 
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