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Nucleon Spin Crisis and Sum Rule
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• Ellis and Jaffe (1974) predicted a ~58% 
contribution from the valence quark intrinsic 
spin which early SLAC experimental data 
supported.


• The EMC collaboration (1988), and later SLAC 
E142, E143, and CERN’s SMC found ΔΣ to be 
12% ± 17%


• The disagreement between experiment and 
theory is know as the Nucleon Spin Crisis 

• Current measurements show ΔΣ = 30% - 35% 
[22] and ΔG= ~20% [25]


•
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Accessing Spin Structure: Polarized DIS cross sections
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Credit Slide: Melanie Cardona (Rehfuss)
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Accessing Spin Structure: polarized DIS cross sections
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Credit Slide: Melanie Cardona (Rehfuss)

See my talk Thursday at 
The Hall A/C Collaboration 
meeting

This talk

Next talk by Junhao Chen
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The Observable A1: The Virtual Photon-nucleon Asymmetry
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Slide Credit: Melanie Cardona (Rehfuss)
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A1n at High-x: Predictions from various models
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E12-06-110

Existing World Data

Credit Slide: Melanie Cardona (Rehfuss)
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Polarized PDFs at High-x: Predictions from various models
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E12-06-110

Existing World Data

Slide Credit: Xiaochao Zheng
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Polarized Helium 3 as an effective polarized neutron target
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Slide Credit: Mingyu Chen
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12 GeV Polarized Helium 3 Target

• Target Chamber length: 40 cm


• Luminosity:  ~ 2.2 x 1036cm-2s-1


• Convection cell as opposed to 6 GeV diffusion cell


• GEn-II in Hall A will expects another factor of two 
increase in FOM
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E12-06-110 in Hall C: Experimental Setup
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• Experiment ran from January 12th 
to March 13th, 2020


•  Polarized Helium-3 gas target

• 10.4 GeV Polarized e- beam

• Inclusive measurement, detected 

scattered e- 

• SHMS: 30°; PCentral=2.6 & 3.4 GeV 

• HMS: 30 °; PCentral=2.9 & 3.5 GeV  

• Elastic and Δ(1232) asymmetry 

measured to check sign of 
PBeamPTarget
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Helium 3 Target Polarization
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• Target polarization was routinely measured using NMR and pNMR measurments. 

•EPR measurements provided absolute measurements and was used to calibrate NMR and pNMR measurements.

•More details in next talk by Junhao Chen

Figure Credit: Junhao Chen
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Beam Polarimetry
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• Beam polarization measured using the Møller polarimeter


• Measurements were taken approximately once per week.  
One shift required per measurement.


• First time in 12 GeV era polarized beam was required in Hall C


• Møller analysis complete ( 3% total relative error)

Hall C Spin Dance

Moller Measurements for A1n/d2n

A1n
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• Elastic and Δ(1232) asymmetry measured to check sign of PBeam*PTarget


• Target spin direction set by holding field (90° or 180°)

• “Slow” reversal of electron polarization by IHWP and Wein-Flip  

Longitudinal Target PolarizationTransverse Target Polarization

Beam and Target Polarization Sign Convention Checks

Figure Credit: Melanie Cardona (Rehfuss)
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Preliminary A1 (3He) Result
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Figure Credit: Mingyu Chen
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Preliminary A1 (3He) Result
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Slide Credit: Xiaochao Zheng
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Summary and Acknowledgments
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• Bullet 

• Points

• Three

Slide Credit: Melanie Cardona (Rehfuss)


