
PVDIS with a polarized 3He target
Gordon Cates, Xiaochao Zheng, Yuxiang Zhao

SoLID Collaboration meeting (2016-5-7) 

yuxiang.zhao@stonybrook.edu 1



Outline 

•Physics of PVDIS with a longitudinally polarized 
target and unpolarized electron beam

•Simulations and expected results

•Discussions 
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Pol. beam & unpol. Target:



Physical motivations
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Pol. beam & unpol. Target:
Produced by Y. X. Zhao, 2015

Nucleon lumi:100 fb-1
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Pol. beam & unpol. Target:
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Physical motivations
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Unpol. beam & pol. Target:

 Unique linear combinations of the quark polarization
 Never been measured before



3He asymmetry calculations using World PDF fits

• Using LHAPDF6 (Released on Dec 22, 2015)
A C++ interface to access both unpolarized and polarized pdfs

Pdf sets: https://lhapdf.hepforge.org/pdfsets.html

Unpolarized pdfs: CT, MRST, MSTW, MMHT, etc

Polarized pdfs: only NNPDF (global data fit up to 2014)
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NNPDFpol1.1 data set
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3He asymmetry calculations using NNPDF1.1
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Asymmetry is in unit of ppm



3He asymmetry uncertainty using NNPDF1.1
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Uncertainty is in unit of %



3He asymmetry calculations using World PDF fits

13

X

Q2

Calculated by Xiaochao Zheng

0.125  0.175  0.225   0.275  0.325   0.375   0.425   0.475   0.525   0.575   0.625  0.675  0.725  0.775  0.825  0.875 



∆q world data (∆u and ∆d)
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∆q world data (∆ubar and ∆dbar)
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∆q world data (∆s and ∆g)
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Asymmetry contribution from g1gz
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Q2

xG1gz dominates the asymmetry (> 90%)



Simulations using GEMC

• Beam current: 60 μA (2nd stage of target upgrade plan)

• 3He target requirements:
Length: 60cm (2nd stage of target upgrade plan)

Polarization: 60% 

Density: 12 amg X 12

• Beam time: 200 days

18Goal at ~10% precision on the 3He asymmetry measurement



Projections of the asymmetry measurement
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Figure-of-merit (A*A*rate) for SIDIS configuration
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dA/A projections using SIDIS configuration
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dA/A projections for large angle data only
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dA/A projections for forward angle data only
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Trigger rate

• Follow closely with SIDIS electron trigger design
Large angle electron rate: 2.2 MHz

Forward angle electron rate: 11.2MHz

• Large angle detector is sufficient to reach ~10% measurement
• With 30 sectors, trigger rate is 73KHz/sector

• Forward angle
• Can put tight trigger cut to lower down trigger rate

• Bonus for our measurement
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Conclusions and discussions

•With proposed luminosity and beam time, we can 
access a new structure function g1gz at ~10% level in 
x<0.5 region
Only large angle data in SIDIS configuration is sufficient 

•Provide a linear combination of ∆u+∆d+∆s with even 
weight
In g1-gamma structure function, ∆d is only 1/4 of ∆u
Inclusive electron detection, without complication of 

fragmentation or hadronic processes

•We will further investigate the impact of our new data 
to the world polarized PDF fit 25



Backups
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3He asymmetry calculations using DSSV2008
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Asymmetry comparison between DSSV08 and NNPDF
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Figure-of-merit numbers in (x,Q2) grid 
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