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What changes the Aq?

• IA cell setting *** (this is what we’ll use for control of Aq)
• IHWP insertion/removal 
• RHWP rotation 
• Cathode Spot Move 
• Clipping e-beam in injector 
• Pockels Cell setting/thermals

Goal Aq<200ppm
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Procedure for Aq minimization
• Minimize Aq on the laser table
• On laser table , find IA settings to minimize Aq for Pockels Cell off
• Get 99.9% DoCP through PC for all 4 lasers for IHWPin/out

• Minimize Aq in the injector
• Rotate RHWP angle so Aq insensitive to polarizing axis of cathode 
• Measure Aq for IHWPin/out, rotate cathode to minimize difference in Aq
• Set IA voltages to minimize Aq for IHWPin/out for all 3 lasers with PC off 
• Set PC PITA voltages to minimize Aq for IHWPin/out for one laser
• Set IA voltages to minimize Aq for IHWPin/out for all 3 lasers with PC on 

• Minimize Aq in the Hall
• Use HallC Aq to feedback on HallC IA cell (can run independently)
• Simultaneously, use HallA Aq to feedback on PC – suppress fluctuations

All this was done for summer, may have to redo if any cathode changes 
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From Baseline injector setting to the Hall 
What other factors are there?

Aq

Injector bpm

Beam Clipping Cathode

Degradation
Spot moves

Natural dT fluctuations

~10-20ppm ~100ppm

RHWP set to 1deg from S2
6% cathode analyzing power 

~30ppm



Monitoring Aq in HallC
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Monitoring Aq – shift crew
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HallC Aq Convergence – 1min intervals
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• Doing no feedback ~200ppm
• With feedback ~1ppm 

convergence

• 1min measurements +-30ppm

• 1min intervals unnecessarily aggressive, could ease up a bit



Summary

• Aq is controlled with HallC IA cell
• Basic Setup on laser table and injector gives OOM 100ppm
• IHWPin/out have separate Nominal IA settings

• HallC Aq monitored by Qweak ADC in Parity DAQ
• Feedback presently being performed on HallC IA cell to minimize Aq

during summer running
• For Fall, may ease up on aggressiveness on feedback interval



Backup Slides
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HallC monitor linearity
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Setup – what tools do we use for control?



Pockles Cell – Polarization and Intensity
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IA Cell – Intensity ONLY
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Setup – what tools do we use for control?



PVES blue print: PREX from Source to Hall
Laser Beam Electron Beam 

E122 at SLAC (1978)

Kent Paschke October 13, 2016DNP 2016 - Vancouver, B.C. !X

C.Y. Prescott, et al.

•First developed for E122 
•NOW: superlattice cathodes for  
~90% polarization, high QE and 
lifetime

• High polarized luminosity  
laser-driven photoemission 
from GaAs cathode

• Rapid helicity-flip change sign of  e- polarization 
•electro-optic Pockels cell in laser optics 
•NOW: up to 1kHz measurement over helicity reversal 

• Helicity-correlated beam asymmetries
•NOW: AQ ~ few ppb, Δx ~ 1nm  
•both precision configuration and feedback
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Same Run – HallA Aq on RTP feedback
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