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• 11 and 8.8 GeV electron beam, transversely polarized 3He 

target

• Measure the single target spin asymmetries (SSA) of dihadron 

production, 3He↑(e , e′p+p-)X, in deep inelastic scattering (DIS) 

region

• Map the SSA data in a 4-D space of x, Q2, z_p+p- and M_p+p-

Then 

• Extract neutron SSA, need to correct the contribution from 

proton

• Combine with world data of dihadron fragmentation functions 

(DiFF) to extract transversity, h1.

Future

• Combine with transversity from transverse proton target  

experiment (SoLID E12-11-108 or CLAS E12-12-009) to do 

flavor separation

Experiment Strategy
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n(e, e′p+p-)X  kinematics

Ph = (P1 + P2 ) 

R  = (P1 - P2 ) / 2 Q2 = 4 E E` sin2(q/2)

x = Q2 / (2 P . q)

y = (P . q) / (P . k)

z_p+p- = (P . Ph) / (P . q)

M_p+p- = (P1 + P2 )2
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How does SSA relate to transversity?

Where

This is what we proposed 

to measure ...
dihadron fragmentation function 

(DiFF). Fitting from e+ e-

annihilation data of Belle
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Current DiFF

Fitting from the Belle asymmetry,  A.Vossen et al (Belle), PRL107 (11)

A.Courtoy, A.Bacchetta, M.Radici, A.Bianconi, PRD 85 (12)
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Why DiFF

From Marco Radici, QCD Evolution Workshop, 2013
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Existing data

Pavia prediction
She et al,  P. R. D77(2008) 

014035

C. Adolph et al, CERN-PH-EP-2012-053

HERMES, JHEP 0806, 017 (2008)
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Data under analysis
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Low x



Predicted AUT in this experiment

11 GeV

8.8 GeV
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Flavor separation

Transversity extracted via DiFF using HERMES proton data and COMPASS 

proton(NH3) and deuteron (6LiD) data

Proton data from:

SoLID E12-11-108

CLAS12 E12-12-009
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Phys.Rev.Lett. 107 (2011) 012001



Tensor Charge
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Silvers Asymmetries

x and z dependence of Sivers asymmetries, calculated for 11 GeV date set
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Thanks to Hrayr Matevosyan 

“T” and ”R” denote SSA corresponding to the Sivers type modulation of the total 

and relative transverse momenta of the hadron pair.

“Cut” denote additional cuts on the momentum of p+:  z_p+ > 0.3, P_p+ > 0.3 GeV . 



SoLID, in SIDIS configuration

Electron will be detected by either FAEC (8o-15o) or LAEC(16o-24o)

Hadrons will be detected by FAEC

Trigger: electron + 1 hadron coincident 

Energy threshold: FAEC = 0.8 GeV,  LAEC = 3.0 GeV

15 mA beam current,  11 and 8.8 GeV beam,  Luminosity = 1036 (n)/cm2/s
13



Kinematic coverages
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Q2 >1.0 GeV2

x > 0.05  

W_p+p- > 2.3 GeV 

z_p+p- > 0.3

M_p+p- > 1.414 GeV/c



Binning information
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This is the binning in the LoI. Plan to split the large x bin into 2 bins.



Event rates and requested beam time

Beam time request follows what's proposed and approved for E12-11-006

Rates are estimated with PEPSI code, the same one as CLAS12 E12-12-009, but 

different from the model used for E12-11-006. The single hadron coincident rate in 

PEPSI model is about 25% higher. 
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Projection

Projected statistics error for one (Mpp,zpp) bin, integrated over 
all y and Q2 of 48 days of 11 GeV data of this experiment.
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Projected statistics errors

• 48 days of 11 GeV 
data

• Polarized 3He target, 
(~60% polarization)

• Lumi=1036 (n)/s/cm2

• Wide xb and Q2 

coverages

• Bin central values 
labeled on axises

• Z scale (color) 
represent stat. error

• Measure transversity 
via p+p-dihadron 
channel

• Combine with proton 
data can do flavor 
separation
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Systematic errors
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•We are proposing to measure the SSA of 3He↑(e , e′p+p-)X in the DIS region 

with 11 and 8.8 GeV electron beam, using SoLID. 

• This experiment will be run with already approved SoLID SIDIS program, 

E12-11-006, which will measure transversity via single hadron channel.  No 

extra beam time requested.

• The neutron SSA will be extracted after making correction for proton 

contribution and nuclear effects. 

• The transversity distribution, h1, will be extracted via DiFF, which is 

extracted from Belle e+e- annihilation data.  Currently no low x or high x data 

availabe.  

•This experiment will provide precise measurement of tranversity, especially 

in high x region.  It therefore will provide crucial impact to the DiFF.  It will 

also provide better constrain to the tensor charge.

• Combining these data with the results from a transversely polarized proton 

target in a similar x region measured by 12 GeV CLAS (PR12-12-009) or 

SoLID (E12-11-108) will provide a unique possibility to extract, in a model 

independently way, the u and d transversity distribution. 

Summary
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Back up



Dihadron cross section
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What are DiFF

From Marco Radici, QCD Evolution Workshop, 2013
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TAC Questions 3 and 9
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TAC Questions 4 and 5

28



TAC Questions 6
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