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Hall D – exploring origin of confinement by 
studying exotic mesons

Hall B – understanding nucleon structure via generalized parton
distributions and transverse momentum distributions

Hall C – precision determination of valence quark 
properties in nucleons and nuclei 

Hall A – short range correlations, form factors, hyper-
nuclear physics, future new experiments (e.g., SoLID and 

MOLLER)



SoLID

high luminosity (1037-39 cm-1 s-1) large acceptance 

• SoLID takes advantage of the latest developments in detector and data acquisition 
technologies 

• Nucleon structure: transverse momentum imaging of valence quarks
• Fundamental symmetries: new physics in the 10-20 TeV region
• QCD: constraining the conformal (trace) anomaly
• ...including spatial imaging 

•
• More than 250 collaborators over 50 institutions and 13 countries - Already quite significant 

international contributions and potential 

particularly from China 



An unprecedented tool to unravel the rich structure and dynamics
of nucleon structure in the valence region and the inner working of QCD

Impact of SoLID on  our knowledge of the 
Transversity distributions
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Tensor Charge, an intrinsic property as important axial 
vector charge, charge and magnetic moment of the nucleon 
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Searching for Physics Beyond the Standard Model

An asymmetry is measured: 

Results from the PVDIS experiment, Wang et al., 
Nature 506 N0. 7486, 67 (2014) together with 
projected results from PVDIS@SoLID

Sensitive to new physics, example: Leptophobic Z’

Projected mass limits for composite models. 
Purple region is excluded by published data
Orange region is the projected reach with SoLID
and final Qweak result

§ Sensitive to fundamental
couplings  2C2u-C2d

§ Charge symmetry violation
in the parton distribution functions

§ Clean measurement of d/u ratio 
in the valence region

2c2u-c2d

2c1u-c1d



The threshold region, the mass of the 
proton and the LHCb charmed pentaquark

How does QCD generate the mass of the proton?

Heavy quarkonium production near 
the threshold, from JLab12 to EIC

J/Ψ, Υ, …

² Trace of the QCD energy-momentum tensor:

QCD trace anomaly

LHCb Pentaquark production

v Measure the contribution of the gluons to the mass of the proton directly.
v Poduce and determine the quantum numbers of the LHCb pentaquark if it exist.

Threshold 



luminosity acceptance
“Polarized”

and  
detector acceptance


