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Non-Accelerator Accelerator 

How do we get positrons (e+) ? 

Pair Conversion 
g -> e+ e-  

Beta Decay 

Nuclear Reactor Core (Both b decay and g -> e+ e- ) 

Enhanced by neutron capture on 

113Cd or 63Cu 
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Comparison 

Non-Accelerator  

ÅSmall laboratory size (only 
isotopes needed with a 
moderator) 

ÅVery limited energy regime 

     - (22Na ~ 0.5 MeV e+) 

ÅRandom time structure 

ÅNuclear reactors are not 
experiment oriented 

ÅAverage 106-108 e+/s 

 

Accelerator 

ÅRequires driving beam (e-, g) 

ÅConverter target (e.g. Ti, W ) 

ÅTiming is set by (e-, g) 

ÅHigh energy and high current 
achievable 

  - Up to 1012  e+/s 
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Accelerator Driven e+ Sources 
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Accelerator e+ sources 

Previous 
Å SLAC National Accelerator Laboratory (US) 
Å HERA - Hadron-Electron Ring Accelerator (Germany) 
Å CESR - Cornell Electron Storage Ring (US) 
Present 
Å BELLE/KEK - National Laboratory for High Energy Physics (Japan) 
Å VEPP - The Budker Institute of Nuclear Physics (Russia)  
Å BEPCII ς Beijing Electron Positron Collider (China) 
 
Projected 
Å ILC - International Linear Collider (Undecided) 
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Common features of positron sources 

ÅPulsed incoming e- beam 

ÅFlux concentrator solenoids (e+ capture) 

ÅDamping rings 

ÅWater-cooling target design 

ÅRoom temperature RF accelerator at first 
stage 
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SLAC at Stanford 

SLAC Layout 
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CESR at Cornell 
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Damping ring 

e+ 

g 

Synchrotron radiation 
RF 
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P :Radiated power 
E: Energy of the particle 
r : Bending radius 

A damping ring is not suitable for our C.W.  Beam ! (Increases the cost drastically ) 

SLAC e+ damping time ~ 12 ms 
Requirement at CEBAF  is order of ns. 
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ILC (Projected) 

Å 150 GeV electron beam in an undulator creates coherent 10 MeV g-beam 

Å 14 mm (50% X0 )   Ti-Al-V production target 

Å Adiabatic Matching (Tapered Solenoid) slowly going from 5 T to 0.5 T 

Å Normal Conducting RF acceleration 

Å Required current is 1014 e+/s (polarized). 

* ILC School Lectures 

*  
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