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how does the mass of the nucleon arise ?

how does the spin of the nucleon arise ?

what are the emergent properties of dense 
systems of gluons ? 

3 profound questions:

answer:

an electron ion collider (EIC) with highly polarized 
beams of electrons and ions, with sufficiently high 
luminosity and sufficient, and variable, center-of-mass 
energy 
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The EIC

polarized (~70%) e & p beams 

Ion beams: d to Au / Pb / U 

e+p cm energies:  20−100 GeV, upgradable 
to 140 GeV 

e+p luminosity:  

possibility of more than one interaction region

large detector acceptance and good 
background conditions  

1033 − 1034/cm2/s

US DOE NP
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project baseline (CD-2) ~ 2 yr

construction start ~ 3 yr

science ~ 10 yr 
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EIC — an ultimate QCD machine: 
                             engagement opportunities for high energy physics ? 

energy frontier :
EF04: EW Physics: EW Precision Physics and constraining new physics
EF05: QCD and strong interactions: Precision QCD 
EF06: QCD and strong interactions: Hadronic structure and forward QCD
EF07: QCD and strong interactions: Heavy Ions

instrumentation frontier

accelerator frontier
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identified opportunities / synergies

QCD: 
multi-dimensional hadron structure
jet physics
heavy flavor physics
gluons at small-x and saturation    
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beyond standard model & precision electroweak physics:
neutral current coupling
Parity violation asymmetries
weak mixing angel 
complementarity of EIC & LHC for SMEFT framework
charged lepton flavor violation
testing charged current chiral structure
heavy photon
Lorentz- and CPT-violating effects

preparation of a single “EIC for HEP” report across all EF topical groups are in progress


