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… just the beginning

✴ First workshop dedicated to the JLab future upgrades, organised by JLab, 
MessinaU and INFN (IT) 

✴ Hybrid format, 91 registered, on ave. ~70 attendees (~20 in-person in 
Messina) 

✴ Three days of 30mn oral presentations (21) and three Round Table 
Discussions 

✴ Topics: 
• Nucleon/nuclei structure: DIS, SIDIS and exclusive reactions
• Hadron spectrum: (semi-) exclusive (exotic) meson and baryon production
• Hadron physics with positrons
• Physics beyond hadronic interactions: Light Dark Matter, secondary beams (muon 

and neutrino)
• Infrastructures: detectors and accelerator upgrades for a new positron beam, hi-

luminosity operations, and up to 24 GeV beam energy increment

✴ Organised in collaboration with JLab Theory Group, experimental Halls 
and Accelerator Division 

✴ JLab users driven initiative

J-FUTURE workshop in a nutshell
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https://indico.jlab.org/event/520/overview

Physics Infrastructures Panel discussion
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General

• Lab leadership point of view 
• Four pillars: NP, EIC, Data 

science, Acc. science 
• 12 GeV program as highest 

priority but also positron beam 
and hi-lumi ops 

• JLab timeline: +2030!

• In preparation for NSAC Long 
Range Plan 

• Key challenges:  
• accelerator (feasibility, risks, 

timeline, costs, …) 
• physics case key experiments 
• from 6 GeV to 12 GeV to 24 GeV: 

cannot be a ‘natural’ extension  
• EIC  competition 

• Possible strategy 
• define a compelling 20 GeV 

physics program 
• EIC complementarity 
• Staged upgrade



M.Battaglieri - INFNJ-FUTURE workshop: physics opportunities at an upgraded JLab13

Physics

• DIS to extract proton and 
neutron F2 

• F2n/F2p in disagreement with 
SU(6) prediction 

• MARATHON uses 3He/3H 
• Extension to 24 GeV would 

increase precision and 
kinematics 

• BONUS used a different 
approach: F2n/F2p through 
spectator tagging 

• Polarized PDFs: see recent 
JAM extraction 

• At 24GeV: extension to 
large x
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Physics

• Exp and theor. motivations 
• Spin-orbit correlations in SIDIS 
• Lesson learned: PT, hadron 

correlations, role of Q2 
• TMDs evolution at high energy 
• Role of polarisation observables 
• Role of higher-twists 
• TMD factorisation 
• Complementarity with EIC 
• Impact studies (how JLab@24GeV 

will constraint the TMD extraction)



M.Battaglieri - INFNJ-FUTURE workshop: physics opportunities at an upgraded JLab15

Physics

• Exp and theor. motivations 
• Nucleon tomography: GPD, TMD, PDF, 

FF, … 
• Nucleon angular momentum 
• Forces distribution in the proton: 

Gravitational FF 
• DVCS as leading exclusive channel to 

extract GPDs 
• proton and neutron data 
• Observables: Xsec (Hall-A/C), Asym 

(Hall-B) 
• Lattice progress 
• Role of higher twists 
• Future:  
• polarized positron beam: charge 

asymmetry 
• hi-lumi: DDVCS 
• higher energy: extended kinematics



M.Battaglieri - INFNJ-FUTURE workshop: physics opportunities at an upgraded JLab16

Physics

• TPE via e+p - e-p Asymmetry 
• Positron beam and CLAS12 to map 

TPE effect in a wide kinematic 
• SBS for Rosenbluth separation (and 

pol transfer)

• u-channel pi0, J/Psi, DVCS 
• hard meson production 
• TDA complementary to 

GPDs 
• Exploratory 

measurements at CLAS, 
CLAS12 and Hall-A
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Physics

• Exp and theor. motivations 
• Gluonic excitations in mesons 

and baryons 
• Theory: amplitude analysis 

progress 
• Exp: GLUEX, CLAS, CLAS12 
• J/Psi photoproiduction @12GeV 

and 24GeV  
• JPAC support to HS at JLab 
• Future: XYZ, pentaquark,  
• Complementarity with EIC (γp 
→Z+Χ) 

• Study case: toy vs. realistic 
simulations 

• Simplified models for 24 GeV 
upgrade
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Physics

• Rich physics case: origin of the 
mass, nucleus potential 

• Experimental program in Halls 
A,B,C: first look at threshold 

• SOLID: hi-lumi precision 
measurement 

• SOLID at 24 GeV: Psi’ physics (hi-
lumi + hi-energy)

• Weak neutral current coupling 
• Positron and electrons (beside PV exps) 
• Rich set of measurements in the past (SLAC, HERA, CERN, ..) 
• Physics program at LHC, MAINZ and DESY 
• SOLID and JLab@24GeV (and EIC) 
• muon beams? 
•
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Physics

• Exp and theor. motivations 
• Current DS program at JLab (HPS, 

APEX, BDX-MINI) 
• Future: BDX, JPOS, μBDX, μPrad, 
νBDX (CEνNS) 

• Rich program with positron beam  
• Good use of EOT  for 

complementary secondary beams: 
LDM, neutrino, muons, 

• Necessary infrastructures: new BDX 
Hall (to be done soon to match 
MOELLER run time) 

• Program staged between NOW and 
24 GeV
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Infrastructures

• R&D based on PEPPo  (Pol Electrons 
for Pol Positrons 

• Focus on positron source 
• positron at LERF: in next 5y >100 nA 

unpolarized or >10 nA polarized 
positron beams 

• Supported by an LDRD 
• JLab Acc fully supportive 
• BeamDump secondary beams 
• FLUKA simulations (supported by 

RadCon and Acc) 
• Up to 6 GeV Bremm-like muon beams 
• 0-50 MeV decay at least (DAR neutrino  

beam) 
• Physics program includes: PRAD with 

muons, CEvNS , neutron skin in nuclei, 
Theta_W, …
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Infrastructures

• FFA for JLab at 24 GeV w/o 
new SRFs 

• Total of 11 Pass replacing 1 
arc 

• injector upgrade (650 MeV) 
• Possible option for positrons 

too 
• Staging in two phases (17GeV 

and 24GeV) 
• High intensity (up to  2MW) 

can be easily handled by 
current SRFs 

• Few modifications to the 
dumps may be necessary 

• 70uA to A and C 
simultaneously
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Infrastructures

• Specs from 24 GeV physics case (DVCS, J/Psi, hadron spectroscopy) 
• Improvements: 2xLumi, charged PiD (FW and CTR) , TRCK/VTX, 

lowQ2 (0-deg cal) 
• Planned CLAS12 HI-LUMI upgrade (2x) 
• R&D and prototyping 
• Technology defined (uRwell) 
• Option to increase L x10 in the future 
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The lab and the users community are 
building the (bright) future of Jefferson Lab


