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Q-Weak Polarimetry Summary 
 

Dave Gaskell  
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1.  Review of analysis status 
2.  Mark’s questions 
3.  Near term plans and schedule 
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Møller Analysis Summary 
•  Run 2 analysis complete  

–  Total systematic uncertainty = 0.85% 
–  Scale = 0.64%, point-to-point = 0.56% 
–  May apply small 0.23% global correction pending 

input from Basel group 
•  Run 1 analysis still ongoing 

–  Run 1 position scan looks good qualitatively 
–  Better agreement for y-scan is desired 
–  Updated value for “worst case” impact of bad Q3 on 

analyzing power comparable to initial estimates  
ΔP à 1.4% 
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Compton Electron Detector 
•  Disagreement between runlet-based and laser-cycle 

based analyses resolved! 
•  Significant progress in understanding the systematic 

effects due to trigger, readout, and dead time 
–  Final uncertainties for these quantities not yet 

assigned 
•  Systematic uncertainty table for Run 2 still has several 

items to be filled in à sub-1% uncertainty appears likely 
•  Run 1 analysis has had much less work 
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Compton Photon Detector 
•  Progress with simulation of optical photons in detector 

has yielded improved value for analyzing power 
•  Analysis ongoing for relative comparisons between 

photon detector and electron detector 
•  Potential sources of time dependence 

–  Changing shielding configurations 
–  Time dependent backgrounds (both short and long 

term) 
–  Pedestal drifts 

•  Absolute polarization values require completion of LED 
linearity studies 
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Unblinding 

What precision (and size of correction if it is relevant) would 
we have if we unblinded today, and how much better would 
the precision be this coming December, or this coming spring? 
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Unblinding 
Precision if unblinding today 

Compton run number
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Unblinding 

Run 2 Polarization: 

u  Compton EDET analysis advanced, but systematics incomplete 
u  If unblinding now, absolute scale would be taken from Møller results 

– time dependence from Compton EDET 
u  Systematic error would come from 2 sources: 

§  Møller normalization uncertainty of 0.64% 
§  Combination of Møller point-to-point, and estimated electron 

detector point-to-point give uncertainty on cross-normalization 
 à averaging over several measurement in an interval, can be 
done to ~0.5% 
§  Total uncertainty ~ 1% 

u Why so large if Møller uncertainty alone is 0.85%? 
§  I am being conservative, and adding the total Møller uncertainty   

in quadrature with the cross-normalization uncertainty 
 

Precision if unblinding today 
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Hall C Møller vs. Compton 
Comparison of Møller and 
Compton results for periods of 
“stable” polarization 

Overall agreement looks good – difference of more than 1-
sigma from average for 2nd sample 
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Unblinding 

Run 2 Polarization: 
 
à EDET analysis will be complete with confirmation of time 

dependence from photon detector 
 
à Møller and Compton analyses will be independent, absolute 

measurements 
 
à At worst – precision on polarization expected to be 0.85%, perhaps 

better depending on how we combine Møller and Compton  

Precision in December 
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Unblinding 

Compton Run # 

Run 1 
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Unblinding 

Run 1 Polarization : 

u Møller analysis incomplete 
u  Josh has calculated maximum effect from bad Q3 à will add extra 

0.75% uncertainty (point-to-point) 
u  Extra uncertainty must also be included for possible coupling to 

beam position à 0.5% (educated guess) 
u  Total Møller uncertainty becomes 1.24% 

§  0.64% (normalization) and 1.06% (point-to-point) 
u  Compton Run 1 analysis has not been examined with as much 

scrutiny as Run 2 – efficiencies much worse, so coupling with trigger 
may be worse – difficult to determine both time-dependence and 
absolute normalization 

dP/P ~ 1.24% - perhaps larger if time dependence is an issue 

Precision if unblinding today 
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Unblinding 

Run 1 Polarization in December: 

à  Møller Run 1 analysis will be complete 
à  Final uncertainty difficult to predict  - perhaps approaching 1% (?) 

à  Status of Compton electron detector analysis unclear – 
understanding the Run 1 data could be more time consuming than 
Run 2, and still result in relatively larger uncertainties 

Best guess: Polarization uncertainties ~ 1% for both devices with a lot 
of effort 
 
Note: Some of this effort is merited even if payoff is small – would like 
to verify “educated guesses” and assumption on previous slide 

Precision in December 
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Path Forward 
Provide a list of things your group needs to do to achieve the December or late 
spring goals you specify.  Categorize them in terms of "essential" and "would 
like" (or similar terminology) 

Møller Run 1 Analysis: 
 
•  Must 

•  Complete Run 1 position scan studies 
•  Verify that position dependence for worst case Q3 is not worse 

than expected 
•  Decide whether run-by-run determination of Q3 status is merited 

•  Like 
•  Determine Q3 status run-by-run, even if not strictly needed! 
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Path Forward 
Provide a list of things your group needs to do to achieve the December or late 
spring goals you specify.  Categorize them in terms of "essential" and "would 
like" (or similar terminology) 

Compton Edet Analysis: 
 
•  Must 

•  Complete assessment of Run 2 systematic errors for electron 
detector 

•  Provide final results from laser-cycle based analysis 
•  Like 

•  Determine Run 1 systematic uncertainties 
•  Provide final Run 1 results 
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Path Forward 
Provide a list of things your group needs to do to achieve the December or late 
spring goals you specify.  Categorize them in terms of "essential" and "would 
like" (or similar terminology) 

Compton Photon Detector Analysis: 
 
•  Must 

•  Complete robust determination of time-dependence of comparison 
of asymmetries with electron detector 

•  Like 
•  Complete LED linearity measurements 
•  Provide cross check of absolute polarization for latter part of Run 
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