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Submitted to the CINP Long-Range Plan Brief Committee 
Hadronic Physics/QCD Experiment, June 2025:

Experimental Probes of Hadron Structure at Jefferson Lab
G.M. Huber, Z. Papandreou, A. Teymurazyan, Department of Physics, University of Regina, 
Regina, SK, D. Hornidge, Department of Physics, Mount Allison University, Sackville, NB

Hadron Polarizability Experiments at Mainz and Duke, D. Hornidge

Canadian Participation in the Electron-Ion Collider, W. Deconinck
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PLENARY I — Working group chairs give summaries of briefs submitted to date

8:40SK/10:40ET/7:40PT Nuclear Structure — Corina Andreoiu (20+10)
9:10SK/11:10ET/8:10PT Nuclear Astrophysics — Greg Christian (20+10)
9:40SK/11:40ET/8:40PT Hadronic Physics/QCD — Svetlana Barkanova (20+10)
10:10SK/12:10ET/9:10PT Fundamental Symmetries — Jeff Martin (20+10)
10:40SK/12:40ET/9:40PT Nuclear Theory — Alex Gezerlis (20+10)
11:10SK/13:10ET/10:10PT Education, Training, EDI — Ruben Sandapen (20+10)
11:40SK/13:40ET/10:40PT Major Issues for CINP brief, to guide our discussions — Garth Huber (20+10)

PLENARY II — New projects

12:45SK/14:45ET/11:45PT Wouter Deconinck - Canadian Participation in the Electron-Ion Collider (10+2)

BREAKOUT SESSIONS

14:40SK/16:40ET/13:40PT Hadronic Physics/QCD (15)
Chair: Svetlana Barkanova Secretary: Alex Gezerlis



The Canadian Hadronic/QCD Effort

Dave Hornidge
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The Thomas Jefferson 
National Accelerator 
Facility also known as 
Jefferson Lab or JLab

Newport News, Virginia

The Continuous Electron 
Beam Accelerator 
Facility (CEBAF) 

Hall D – built for the 
12 GeV upgrade; hosts 
the GlueX experiment, 
aiming to map exotic 
and hybrid meson states



Canadian Program at the Jefferson Lab

• GlueX-III high-luminosity-frontier running with emphasis on near-threshold 
charmonium production.

• SoLID experiment to come online with an increase in luminosity of 10x over 
existing detectors.

Medium Term:

• Experiments in both Hall C and Hall D.

• 𝜋 − 𝐾 form factor experiments in Hall C.

• GlueX-II Partial Wave Analyses and rare-𝜂 meson decays in Hall 
D (JEF Program).

Long Term:

Dave Hornidge
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researchgate.net
MESA (Mainz Energy-Recovering 
Superconducting Accelerator) 

10²² e/sec/cm²

155 MeV

https://www.researchgate.net/figure/The-MESA-Mainz-Energy-Recovery-Superconducting-Accelerator-complex-with-the-three_fig1_349138039


Canadian Contributions at the Mainz Microtron

• Experiments with the MAGIX detector at the new MESA accelerator.

• Hadron Physics.

• Nuclear Astrophysics.

• Dark Matter searches.

Medium Term:

• Continue work with the A2 Collaboration.

• Extracting the Compton form factor from 12C and heavier nuclei using a large-
volume NaI.

• Compton scattering on nuclear targets to improve the precision of the neutron 
EM polarizabilities.

Long Term:

Dave Hornidge



Canadian Participation in the Electron-Ion Collider

EIC, the first major collider to be built in 
North America in the 21st century

○ Reusing infrastructure of RHIC at BNL

○ Polarized electrons, 10-20 GeV

○ Polarized light ions (p, d, 3He) and 
unpolarized nuclei → U, 50-250 GeV

○ Center-of-mass energy of 28-140 GeV

○ High luminosity 𝓛  of 1033–1034 cm-2 s-1

○ ePIC detector; potential for second 
detector

Wouter Deconinck, University of Manitoba

Wouter Deconinck



International facility with estimated cost 
of about US$2.8B (US$300M detector)

○ 1500+ EIC users at ~300 institutions in 

~40 countries; ~900 ePIC collaborators 

at 175+ institutions in 25 countries

EIC Canada at eic-canada.org 

Canadian Participation in the Electron-Ion Collider

Wouter Deconinck

http://eic-canada.org


Canadian Infrastructure Leadership

● Superconducting RF Crab Cavities
○ Cancel beam crossing angle to enable precision physics at peak luminosity

○ Led by UVic, TRIUMF; based on expertise with Hi-Lumi LHC project

● Barrel Imaging Calorimeter (BIC)
○ High-granularity hybrid silicon + Pb/ScFi  barrel calorimeter, made for the 

AI era

○ Excellent e/π separation, energy resolution, cluster shape information

○ Led by URegina, UManitoba, MtA; based on expertise with GlueX BCAL

Canadian Participation in the Electron-Ion Collider

Wouter Deconinck



Canadian Physics Leadership

How does the nucleon mass arise?

● Meson (π±, K±) form factors as probe for emergent mass generation

● Heavy and light quark spectroscopy: understanding exotic hadrons

How does the nucleon spin arise?

● First measurements of interference structure functions Fγ,γZ,Z
1,2,3 and 

gγ,γZ,Z
1,4,5

Canadian Participation in the Electron-Ion Collider

Wouter Deconinck
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