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Leading Twist TMDs
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n(e, e′p+p-)X  Kinematics Variables

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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Di-hadron Cross Section in DIS
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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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Why Di-hadron SIDIS?
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Depends on x and kT Depends only on x



Di-hadron production
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Di-hadron production
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Di-hadron production
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Extract h1 from Di-hadron Data
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Exp. Data for Di-hadron Production
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Latest Transversity Result
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Z. Kang et al,

PRD.93.014009 (2016)

M. Anselmino et al,

PRD.92.114023 (2015)

M. Radici and A. Bacchetta,

PRL.120.192001 (2018)

Single-hadron SIDIS Di-hadron SIDISSingle-hadron SIDIS



Latest Result of h1
u
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Latest Result of h1
d
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Tensor Charge:                        s
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Isovector Tensor Charge: gT = δu - δd

16



More Constraints on Exptrapolation
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Need more data ……



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
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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-

Goal

• Extract neutron SSA, need to correct the contribution from 

proton

• Combine with world data of dihadron fragmentation functions 

(DiFF) to extract transversity, h1.

• Combine with transversity from transverse proton target  

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

flavor separation

• Extract tensor charge

Experiment Strategy
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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



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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Flavor Separation
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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

Phys.Rev.Lett. 107 (2011) 012001
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Impact from SoLID, Single-hadron



• The transversity distribution, h1, can be extracted in both single-hadron 

process and di-hadron process. 

• Latest transversity result extracted from COMPASS, HERMES and STAR 

(only 2006 data set) by M. Radici and A. Bacchetta) has been present. 

Inclusion of STAR p-p↑ data increases precision of up quark.  Large 

uncertainty still exists on down quark due to unconstrained gluon 

unpolarized di-hadron fragmentation function.

• Tensor charge based on latest transversity has also been present and 

compared to lattice calculation.  The result of up quark does not agree with 

lattice calculation, while d quark seems agree well.

• Currently no low x or high x data available. EIC and Jlab 12 GeV 

programs, especially the SoLID programs will fill these gaps.

• SoLID programs will have very high impact on transversity and tensor 

charge.  It will help a lot in decreasing the uncertainty and constraining the 

global fit.

Summary
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Back up



Previous 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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