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MAJOR CREDITS
 A. Accardi et al., Electron-Ion Collider: The next QCD frontier, Eur. Phys. J. A52 (2016) 268.
 A. Caldwell, R. Ent, A. Levy, P. Newman and F. Olness, “The "DIS and Related Subjects 

Strategy Document: Fundamental Science from Lepton-Hadron Scattering”, submitted to 
EPPSU 2018-2020

 Talks at DIS2019:
 A. Stasto, “Overview of physics possibilities at future DIS facilities”
 B. Surrow, “Status and Perspectives of a US-based Electron-Ion Collider (EIC)”
 M. Klein, “The Large Hadron-electron Collider: status and plans”
 Y. Zhao, “An EIC proposed in China (EicC)”
 C. Gwenlen, “Precision QCD with the LHeC and FCC-eh”

 Tasks at EPPSU Open Symposium 2019:
 N. Armesto, “Strong interaction physics at future eA colliders”
 T. Galatyuk, “Emerging facilities around the world for strong interaction physics”
 U. Klein, “Opportunities and challenges for QCD physics in high-energy ep collisions at future facilities”
 J. D'Hondt, “Strong Interactions (perturbative and non-perturbative QCD, DIS, heavy ions)”

 Talk at Strategia Europea-giornate della Comunita’ INFN, 2018:
 A. Bressan, “Prospettive per fisica adronica e collisionatori e-adronici”

 & many more sources of updated information …

The rich bibliography also tests of the interest of the scientific community
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THE FUTURE WORLD-WIDE PANORAMA

 A panorama astonishing wide !

 testing the first-class scientific value of these facilities
 all projects consider also eA options 
 variety of energy and luminosity parameters
 polarization as a key tool in part of the projects
 world-wide effort (USA, China, CERN)
 Extremely different maturity level of the various proposals 

 technological aspects, strategy definition
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A. Caldwell, R. Ent, A. Levy, P. Newman and F. Olness

Optimistic 
lower limits ?

A. Caldwell, R. Ent, A. Levy, 
B. P. Newman and F. Olness

2000 physicists worldwide !
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“FAR” PROPOPSALS
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making use of the concept  of proton-driven 
plasma wakefield acceleration

PEPIC: eP/eA using SPS driver
VHEeP: eP/eA using LHC driver

VHEeP scheme
A. Caldwell, M. Wing at  DIS2018 FCC-eh,

Included in the 
FCC CDR (CERN)
Jan. 2019
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“NEARER” PROPOPSALS
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The nearest:
- positive decisions expected in 2019 
- Technology well advanced
- R&D supported
- A strong international community 

These are the proposals discussed in this talk 
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ENERGY & LUMINOSITY, future vs past
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FUTURE: 
Filling the high E - high L  region: 
• precision
• wide kinematic range

• also access to high x-region 

EicC-I

PAST
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LHeC
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U.Klein, EPPSU open symposium 

Development with PERLE

energy recovery linac
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THE CASE FOR LHeC
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A. Bressan, “Prospettive per fisica adronica e collisionatori adronici”
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THE CASE FOR LHeC
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C. Gwenlan, DIS2019

U.Klein, EPPSU open symposium 

Empowering high energy  hh colliders

PDF precision set limits on
• searches of new physics at LHC, especially at high x
• the Higgs precision at medium x
• …

C. Gwenlan, DIS2019

Deeper understanding 
of the N structure

C. Gwenlan, DIS2019

Gluons: Gluino pair 
production

Quarks: High mass exotic 
and extra bosons 
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THE CASE FOR LHeC
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 ep as a Higgs factory (LHeC and other options)

M. Cepeda, EPPSU Open Symposium 2019
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EIC
“SPECIFICATION”:

• spanning a wide kinematical range
• ECM: 20 – 100 GeV, extendable up 140 GeV

• High luminosity 
• up to 1034 cm-2 s-1

• highly polarized e (~ 80%) beams
• highly polarized light A (~70%) beams

• wide variety of ions: from H to Pb/U 

• True 4π-coverage 
• Fully integrated detector-IR

• Experiments with high acceptance PID systems 
(e/h, h identification)

• Tagging all nuclear fragments 
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THE 2 OPTIONS FOR THE EIC

 JLEIC  @ Jlab

 Use existing CEBAF as polarized e injector
 Figure 8 Layout: Optimized for high ion beam 

polarization
 • Energy Range: √s : 20 to 65 – upgradable 

to 140 GeV (magnet technology choice)
 Full luminosity from the beginning
 Staging in energy, with technology choice 

determining initial one, and upgraded energy 
reach

 eRHIC @ BNL

 Use existing RHIC: up to 275 GeV polarized p 
 tunnel, detector halls & hadron injector complex
 Strong p cooling needed for full luminosity

 Add 
 400 MeV, 10 nC guns at 1Hz linear injector
 18 GeV injector in the same tunnel 
 5-18 GeV electron storage ring in the same tunnel 

 Energy range: √s 29-140 GeV
 Full energy range from the beginning
 Staging for the full luminosity reach
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existing

new
new

new
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EIC DETECTOR CONCEPTS 
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DIS, SIDIS, exclusive

SIDIS, exclusiveexclusive
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EIC DETECTOR CONCEPTS 
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THE CASE FOR EIC
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transverse momentum
dependent (TMD) distributions

Understanding 
the N spin

F2
p g1

p f1
p

EIC 
coverage 

A. Bressan, “Prospettive per fisica adronica e collisionatori adronici”
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THE CASE FOR EIC
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Evolution of 
the N see

Diffraction cross-section
as a powerful tool to access
gluon saturation
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EIC - IMPACT on NUCLEAR PDFs
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EIC – the “nearest” COLLIDER

 Next step: CD0
(Critical Decision)

 CD0 by 2019 ? a realistic option
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NAS report, July 2018



19

EIC – the “nearest” COLLIDER

The EICUG (User Group)  Intense community activities
 Annual EICUG meetings
 The annual dedicated conference 

(POETIC - Physics Opportunities at an ElecTron-
Ion Collider)

 And more …
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A STRONG INTERNATIONAL COMMUNITY 

USA

EUROPE

ASIA
supported 
R&D activities:

• 1M $ / y for 
detectors

• 7M $ / y for 
accelerators
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EIC – the “nearest” COLLIDER

TIMELINES 

Operation in about 10 y !
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EicC (Chinese EIC)
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CONCLUSIONS 
Perspectives for the Electron-Ion Colliders by the main facts

• A large and active community at work 
• As also tested by the several projects all over the world 

• Broad physics reach
• Main center in understanding QCD
• Key ingredients for high energy h colliders 
• And more (discovery opportunities)

• US EIC now very near to the real axis 
• Perspectives for CD0 in 2019

• Prospects exists also for other projects
• The different projects are intrinsically complementary

 A future where key issues in physics are accessed 
by Electron-Ion Colliders is in front of us
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THANK YOU
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