
Summary ?

Goal of this workshop:

To probe the science that would be opened up by a higher 
energy electron beam (~20-24 GeV) at Jefferson Lab

§ Identify the flagship measurements that can be done only with 20+ GeV
§ Identify the flagship measurements with 20+ GeV that can extend and 

improve the 11 GeV measurements, helping the physics interpretation 
through multidimensional bins in extended kinematics.

§ Identify the measurements with 20+ GeV that can set the bridge between 
JLab12 and EIC (complementarity)

Jianwei Qiu



KT measured =\= KT of confined motion in proton

§ Measured kT is NOT the same as kT of the confined motion!
§ Structure information vs. collision effects 
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Confined motion

Emergence of a hadron
hadronization

Gluon shower – QCD evolution

q If the proton is broken, … 

Liberation of confined states              gluon shower              new particles produced 
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+ QED shower !

Hybrid factorization for lepton-hadron scattering & SIDIS
Library of Lepton Distribution and Fragmentation Functions!

TMD-theory, see Bacchetta



Phase space for TMD physics – CLAS12

3 Avakian’s talk 



Phase space for TMD physics - SoLID
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Reduction from QED radiation ? Khachatryan’s talk 



Phase space for TMD physics – Hall C
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Gaskell’s talk 



Flagship measurements only at 20+ GeV

• SIDIS with large pT can have direct access to gluon polarizations 
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New measurements:

Polarized single hadron 
production vs PT ?

No 2nd scale Q2 !

Sato’s talk 



Flagship measurements improved from 11 GeV
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Gaskell’s talk 



Flagship measurements improved from 11 GeV
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Gaskell’s talk 



Flagship measurements improved from 11 GeV
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Khachatryan’s talk 



Flagship measurements improved from 11 GeV
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Khachatryan’s talk 



Flagship measurements improved from 11 GeV
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Gaskell’s talk 



Measurements can set the bridge between JLab12 & EIC
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Khachatryan’s talk Reach of x and Q – bridged between JLab12 and EIC



Backup slides
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Transverse momentum dependent PDFs (TMDs)

q Quark TMDs with polarization:

Quark TMDs
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q h(x, b) = f1(x, b) + i✏µ⌫T bµs⌫Mf?1 (x, b)
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• There are eight TMD 
distributions in leading twist 

• TMD distributions provide a 
more detailed picture of the 
many body parton structure of 
the hadron 

• Interplay with the transverse 
momentum
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e(l) +N(P, ") ! e(l0) + h(Ph) +X

Two planes
Leptonic plane
Hadronic plane

Photon-hadron frame


