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Wolfram Fischer 

Head-on beam-beam compensation                   Phase space 

Compensation of: 
1. Tune spread         

 => e-p has same amplitude dependent force as p-p   => e-lens    
2. Resonance driving terms  

 => phase advance between p-p and e-p is ∆ψ = kπ    => lattice 
 

e-beam lens focuses 

p-beam lens defocuses 

Presenter
Presentation Notes
Have phase space picture – also pics of footprint compression and resonance driving terms
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RHIC electron lenses                                         Motivation 

Bunch intensity in 2012 polarized proton physics store 

bunches with 1 collision 

bunches with 2 collisions 

Goal:  
 

Compensate for  
1 of 2 beam-beam 
interactions with  
electron lenses 
 
Then increase  
bunch intensity  
⇒ up to 2× luminosity 
 
 
 
 

beam-beam parameter 
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Status e-lenses 

Blue: 
• Gun baking completed (cathode replace after found short) 
      
     [new cathodes with 7.5 mm radius vs. 4.1 mm radius; 
     suppress potential beam-beam instability] 
 

Yellow: 
• DC beam demonstrated up to 700 mA (almost sufficient for Run-15) 
• Aligned e- and p-beam with backscattered electrons (equivalent 

luminosity monitor) yesterday morning  
• Store 18706, beginning 2pm yesterday, was first physics store with 

lensing  
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Transverse alignment                 Backscattered electrons 
• 2 BPMs in both lenses to bring e- and A- beam in proximity 

      BPMs see 3 beams: 2 hadron and 1 electron beam (rise/fall time 10x longer) 
• Use detection of backscattered electrons to maximize overlap  

      P. Thieberger, BIW12, IBIC2014 
• Signal with large dynamic range (~106) 
• Used for automatic position and 

angle alignment, same as luminosity 
maximization 

Presenter
Presentation Notes
Very large dynamic range ~10 Hz to 50 MHz
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E-lens off  E-lens on 
(200 mA)  

∆ ~ 4%/h 

After alignment 



 7  
 

s 

∆ ~ 2%/h (100 mA) 

18706 
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Next steps e-lenses 

Yellow: 
• Gradual increase in current,  

allows for increase in Blue bunch intensity 
• Angle alignment (APEX) 

 
Blue: 
• Cathode conditioning (heater) 
• Increase duty cycle from 0 to 100% 
• Increase current to ~700 mA (needs some dedicated time) 
• Operation in parallel to physics stores (100 mA, non-colliding) 
• Alignment 
• Colliding operation  
• Gradual increase in current, increase in Blue bunch intensity 
• Angle alignment (APEX) 
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100 GeV p+p projection for Run-15 

Wolfram Fischer 
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Run-15 

Improvements compared to Run-11:  
  OPPIS performance, e-lenses => increase in Nb from 1.6 to 2.0x1011  
  abort kicker, dump, protection masks (replace bumps) 

We are here 

Reach max  
slope here 
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100 GeV p+p performance to date for Run-15 
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