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MØLLER POLARIMETRY

Differential Cross Section Analyzing Power (Azz) Scattering Angle

Møller Scattering

Large at 90°CM = -7/9
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MØLLER POLARIMETRY



Møller Polarimeter Status   
Bill Henry

Hall C Collaboration Meeting              
January 28th, 2020                                             4

MØLLER POLARIMETERS

https://www.osti.gov/biblio/1574104
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HALL C MØLLER TARGET

• Fe target polarized out of plane (Brute force)


• Target polarization is often the largest 
systematic error


• Target polarization 8.014% +/- 0.022% 


• ΔP/P ~ 0.30% with beam heating
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HALL C MØLLER TARGET
• Fe target polarized out of plane (Brute force)


• Target polarization is often the largest 
systematic error


• Most recent value based on a  compilation 
of world data (Don Jones )


• Target polarization 8.014% +/- 0.022% 


• ΔP/P ~ 0.30% with beam heating
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MØLLER DURING QWEAK
QWEAK


• Beam Energy: 1.16 GeV


• Systematics ΔP/P = < 0.8%



Møller Polarimeter Status   
Bill Henry

Hall C Collaboration Meeting              
January 28th, 2020                                             8

HALL C APPARATUS

Target and 
Holding field 

magnet

Q1

Collimator  
Box

Q2/Q3
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HALL C APPARATUS

Collimator 
(Right)

Scintillator 
Paddles
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HALL C SETUP: QUADRUPOLES

10.4 GeV Tune

January 27th, 2019

• Simulation is used to determine 
initial quadrupole settings


• Special runs are taken to check the 
tune


• Q2/Q3 are adjusted to get an 
acceptable tune 


• Tune is checked for each Møller 
measurement

Final Tune

Tune off by 10 Amps

Acceptance defining collimators
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HALL C SETUP

~100 Hz (Accidentals)

2.5%

~20 Hz (Accidentals)

0.5%

4.5 GeV Commisioning August 2019

• Movable collimators are tuned for 
each beam energy


• First area of collimation in Møller 
polarimeter


• Used to reduce singles rates and 
accidental coincidences but not real 
Møller coincidences.


• Modified slightly as part of 12 GeV 
upgrade
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QUICK REVIEW OF STATUS FROM 
LAST YEAR

See Dave’s talk from last year: 
https://www.jlab.org/indico/event/296/session/11/

contribution/10/material/slides/0.pdf
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RECENT WORK

Summer 2019 

• Moller exercised for the first time since 2012


• Gain matched PMT HVs	


• Noisy Cable Replaced


• Updated documentation


• Replaced card in HV crate


• Various small updates to analysis code


December 2019  

• Solenoid CRYO work (valves and leak fixed)


• Dec 12th: 5-pass commissioning.  (High accidentals rate)


• Dec 19th: 2-pass measurement.  (Coincidence timing could be better)


• Break: Additional Shielding Added


January 2020 

• Timing fixed and accidentals reduced


• Jan. 18th and Jan. 27th: 5-pass measurements

2.17 GeV

Online Results

Errors are statistical only
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LATEST RESULTS

January 18th, 2020
January 18th, 2020

January 27th, 2020

Online Results

Errors are statistical only

January 18th, 2020

• E_beam = 10.6 GeV


• Moller 
measurements for 
A1n
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FUTURE WORK 
SYSTEMATICS FOR A1N/D2N

• A1n and D2n requires 2.0% - 3.0% precision.  
Will require limited systematic studies (mini 
spin dance,  collimator positions, quad fields, 
etc….)


• Remember:  This is the first time the Moller has 
been operated at 11 GeV and there is no 
currently no Compton polarimeter.


• Finishing the Geant4 simulation will be an 
important tool for systematics 

Online Results
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FUTURE IMPROVEMENTS

• New superconducting split coil magnet 
is on site and will be installed for 2021


• DAQ and analysis software need to be 
updated


• Geant4 simulation is a work in progress 



Møller Polarimeter Status   
Bill Henry

Hall C Collaboration Meeting              
January 28th, 2020                                             17

SUMMARY

• The Møller Polarimeter has been resurrected 
after a 7 year nap 


• Commissioning was accomplished at the end 
of 2019


• Møller measurements are essential to the 
success of A1n and d2n.  Precision 
measurements at the 2-3% level should be 
straightforward but this is the first time the 
polarimeter has run at 11 GeV.


• The new target magnet is on site and will be 
installed during the long shutdown 
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HALL C SETUP


