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Pedagogy: Goals for Polarimetry
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• Capable at operating at entire range of beam 
energies (1-11Gev) 

• Precision longitudinal polarization measurements 
Short Term: ~1% 
Long Term: < 0.5% (0.42% MOLLER) 

• Strive for 0.1% uncertainty on all systematics 
• Demonstrate saturation of target
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CM Frame Lab Frame

In the CM Frame:

Large at 90°CM 
= -7/9

Asymmetry:

Analyzing Power:

Pedagogy: Møller Scattering
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Average analyzing  
power from Simulation

Target Polarization 
from Theory

Measured AsymmetryBeam Polarization

Pedagogy: Calculating Beam Polarization



Error Budget
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See Don Jones’ new tech note Geant3 (Sasha) 
Geant4  under development (Sangwha)
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Uncorrected Polarization Feb. 19th, 2016

0.5%

12 GeV Spectrometer

New 5T Magnet and 
Target Actuator

New Fe 
Target

Error bars are statistical only

Latest Results from DVCS 
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Old Tilted Target New “Brute Force” Target
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Latest Results from DVCS 
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“Raw” polarizations not corrected for Levchuk effect and 
different analyzing powers at different quad settings

Need 
accurate 

simulation 
to compute 
corrections 
at sub 1% 

level!

Latest Results from DVCS 

Error bars are statistical only
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Møller
10/31/16 -> 

Compton runs from November 2nd -11th, 2016  
(Taken from talk by Ian Harris)

Møller error band includes statistical and systematic errors

Latest Results from DVCS 
Comparison with Compton
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Encoder

Motor

Brake

Gear Box

Coupler

Rotary Feed thru
Linear Feed thru

Holes for
Target Ladder

• Larger 3/8” Direct Drive Shaft with replaceable EPDM seals 

• Linear Bearings for increased lateral support 

• 50:1 Gearbox (greater precision while reducing motor load) 

• Power Off Brake (reduces motor load and lock rotation) 

• Digital Encoder with home index (Resolution  <0.001°) 

• Tests at Temple JLab, with an Arduino micro controller, demonstrate 
repeatability and < 0.01° precision  

• Absolute angular position found with index channel on encoder (“Home” 
every 7.2°) 

• Built an additional angular position readback using potentiometer.  This 
will be a back up for the encoder as well as removing ambiguity of home 
position.

Ongoing Projects and results: New Motion System 
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Test Lab
Ongoing Projects and results: New Motion System 
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Limit Switches

String  
Potentiometer

Additional “Encoder” Add-on
Ongoing Projects and results: New Motion System 
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Remove 

Replacement shaft 

Note: Would mean loss 
of foil rotation 

There is also tapped 
holes at the end of the 

bellows where one could 
attach the target ladder.

Ongoing Projects and results: Plan for if o-rings fail 
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.5% Saturation

Old Data Ultimate Demonstation

Ongoing Projects and results: Kerr Effect and 
Target Angle  
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• SC Magnet was mapped 
Sept 2015 

• Data has been analyzed 
and well understood 

• Mechanical and 
Magnetic axis are 
aligned to within 0.25° 
and < 1mm 

• To Do: Incorporate into 
optic model to ensure 
single iteration on 
alignment is sufficient

Ongoing Projects and results: SC Magnet Mapping 
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• This summer we 
explained some 
confusion with the data

Ongoing Projects and results: SC Magnet Mapping 
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± 0.2%

Coincidence Rates

Analyzing Power
Levchuk Effect

Figures from Sasha’s elog entry

Geant3
Ongoing Projects and results: SC Magnet Mapping 
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Slide provided by Sanghwa Park

Geant4 Development
Ongoing Projects and results: SC Magnet Mapping 
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World Data on Fe magnetization

Ongoing Projects and results: Target Polarization 
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Ongoing Projects and results: Target Polarization 

Need to know spin magnetization
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Ongoing Projects and results: Target Polarization 

Target Heating

CFD Calculation provided by Silviu Covrig
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See Don’s Tech Note: https://mollerpol.jlab.org/cgi-bin/DocDB/private/ShowDocument?docid=5

Updated Theoretical Values Conclusions from study

Stay tuned for possible publication

Ongoing Projects and results: Target Polarization 

Differs from DeBevers recommendation by 0.32%

https://mollerpol.jlab.org/cgi-bin/DocDB/private/ShowDocument?docid=5


PREX Commissioning Proposal
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Moving Forward
To DoOngoing TasksCompleted Tasks

• More precise “Brute 
Force” polarization 
measurements 
during DVCS  

• Super conducting 
magnet mapping 

• New motion system 
hardware installed in 
test lab 

• New target 
polarization study 

• Target heating model 

• Kerr Effect         
(Finish by 2018) 

Target Angle 
Sensitivity 
Shape of 
magnetization 
curve 
disentangling bulk 
vs foil effects 

• Vacuum test new 
motion 
system(Today) 

• Geant4 Simulation 
(Finish by 2018) 

• Test irradiated o-rings 
with known exposure 
(during Tritium 
running) 

• Optics Model 
• Publish Target 

Polarization 
Findings? 

• Interface motion 
system to EPICS 

• Install SC magnet in 
Hall 

• Polarimeter 
Commisioning 

• More accurate 
Levchuk model? 

• Determine optimal 
setting parameters 
for quads/dipole for 
low E in 12GeV era 

• Both DAQs need 
upgrading?



25PREX/CREX Collaboration Meeting                                                     October 1st -2nd, 2017 

Thank You!



Backup
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QUESTION: Should we be able to read calorimeter block by block? 
Now DAQ it set up to sum the four photomultiplier tubes in each of the left 

and right arms.



Backup
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For a 15minute run- Statistical Precision 0.2% 

Back up



Back Up
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Magnet Mapping



DVCS SETUP
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