
(left panel) shows the projected precision of the extracted transversity h1(x) from the SoLID base configuration for731

both the u and the d quark flavor compared with the current knowledge from a global analysis of the world data [174].732

In addition to providing 3-D imaging in momentum space, the Sivers functions also contain information on the quark733

orbital angular momentum. The transversity distributions is one of the three leading twist colinear distributions when734

integrated over the transverse momentum. The other two are the well-known unpolarized distributions and the helicity735

distributions. The integration of the transversity over x is the tensor charge. Tensor charge is a fundamental property736

of the nucleon which has been precisely calculated with Lattice QCD. Precision determination of the tensor charge737

would provide a benchmark test of Lattice QCD calculations. Figure 9 (right panel) shows the projection of expected738

precision from SoLID measurements in determining the tensor charge along with Lattice QCD calculations. Also739

shown are other theory/model predictions and phenomenological determinations from current world data [174].740
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Figure 9: (Left panel) The projected precision of SoLID measurements [163, 164] of transversity h1(x) for u and d quark (red bands), together with
results from global analysis of the world data (grey bands). (Right panel) The extracted tensor charge for u and d quark together with predictions
from lattice QCD, models, and phenomenological analyses of world data [174].

Studies of correlations of final state hadrons are crucial for understanding of the hadronization process in general,741

and the TMD FFs, in particular. First publication of CLAS12, dedicated to correlations in two hadron production in742

SIDIS [175], revealed significant correlations between hadrons produced in the current fragmentation region. Signif-743

icant single-spin asymmetry has been measured, which can be related to higher twist PDF e, interpreted in terms of744

the average transverse forces acting on a quark after it absorbs the virtual photon [176]. The di↵erence of error bars745

of 6 GeV and 12 GeV measurements, see Fig. 10, demonstrates the impact of the beam energy on the phase space for746

production of multiple hadrons in the final state.747

Measurements of flavor asymmetries in sea quark distributions performed in DY experiments, indicate very sig-748

nificant non-perturbative e↵ects at large Bjorken-x, where the valence quarks are relevant [178]. The measurements749

by E866 collaboration [179], and more recently by SeaQuest [180] suggest that d̄ is significantly larger than ū in the750

full accessible x-range, where non-perturbative e↵ects are measurable. The non-perturbative qq̄ pairs, most likely751

responsible for those di↵erences, are also correlated with spins and play a crucial role in spin orbit correlations, and752

in particular, single-spin asymmetries measured by various experiments in last few decades.753

Collinear PDFs have flavour dependence, thus it is not unexpected that also the transverse momentum dependence754

may be di↵erent for the di↵erent flavours [181]. Model calculations of transverse momentum dependence of TMDs755

[182, 183, 184, 185] and lattice QCD results [155, 157] suggest that the dependence of widths of TMDs on the quark756

polarization and flavor may be significant. It was found, in particular, that the average transverse momentum of757

antiquarks is considerably larger than that of quarks [186, 187].758
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