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des 2 Infinis * The EIC and ePIC in context
Facility, detector, and NAS science pillars

 Why an Early Science Report?
Realistic first-years running assumptions and physics reach

« Early measurements from inclusive DIS
Proton/nuclear PDFs, spin structure, and a,

* From SIDIS to multidimensional structure
TMDs, fragmentation, spin—orbit effects, and saturation-sensitive correlations

« Exclusive, diffractive, and tagged channels
DVCS/GPDs, gluon imaging, and spectator-tagged F,"

« Jets and heavy flavor as hard probes
Gluon dynamics, charm hadronization, and cold nuclear matter effects

 Early science and the path to the full EIC
What starts immediately, and what requires full energy and luminosity

07/02/2026 The ePIC detector and physics program
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» Highly polarized electron / Highly polarized proton and light ions /Unpolarized heavy ions
» CME: ~ 20-140 GeV

» Luminosity: ~ 1033-3% cm2s-"

(Polarized)
lon Source

EBIS

Booster

O Polarized electron source and 400 MeV injector linac to feed a rapid cycling synchrotron design to avoid depolarizing
resonances up to the maximum e-beam energy of 18 GeV

Q Polarized proton beams and ion beams based on existing RHIC facility

O 2 detector interaction points capability in the design

07/02/2026 The ePIC detector and physics program
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How does the spin-1/2 of the nucleon arise from the spin
of quarks, gluons and their orbital angular momenta?

Origin of mass:

How do massless gluons make up for most of the nucleon mass?

Gluons in nuclei:

Does gluon density saturate at high energy
giving rise to a new regime of matter?

07/02/2026 The ePIC detector and physics program
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DOE ESAAB Approvals

CD-1 Jun 2021 - U U J 0[<

CD-3A Mar 2024 ‘ Fiscal Year (FY) = Oct 1 - Sep 30 |

o o oo o oo o oo
Q1{Qz|Q3|Q4|Ql({Q2|Q3(Q4|Ql(Q2|Q3(Q4(Ql(a2(Q3(Q4(Ql(02(0Q3(Q4(Q1|Q2(Q3|Q4(Q1|Q2(Q3|Q4(Q1|Q2(Q3|Q4|Q1|Q2|Q3|Q4|Q1|Q2|Q3|Q4|Q1|Q2|Q3|Q4|Q1|Q2(Q3|Q4(Q1|02(Q3|Q4(Q1(Q2(Q3(Q4 -

. EIC detector milestones \

CD-3A CD-3B |CD-3C

Long Lead Procurement

a’aaaa’%aoaaaaa

/
>
>
» 2027: Detector construction
>
Q

<> : 2035: Start of physics program /

Electron Injector

T = ) Currently: Finalizing detector design
Infrastructure (NYS & DOE) i g
E = 2026: TDR completed (CD-2/3)
Detector i =-8-
Collider i ?, 2033/4: Installation/commissioning

CD-4

I
Commissioning ? Preliminary Performance Baseline CD-4AI m |
I I I |

P e . . DOE ESAAB Approvals
Initlal Infrastructure - Site Clearing and DeSIEN  wmmmmmmm  Critical Path Procurement, Construction, and Installation ’ <> o
Buildings Financed by New York State <> Planning Milestones

DOE project phases:
=  CD-0: Approve mission need
= CD-1: Approve Alternative Selection and Cost Range
= (CD-2: Approve performance Baseline
=  CD-3: Approve Start of Construction
= CD-4: Approve Start of Operations

07/02/2026 The ePIC detector and physics program



o o Université
| DES SCIENCES .
&'l'.‘.’?iiﬁ? | D'ORSAY de Paris

.”JCLab ePIC Early Science Rep

Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

> Prepared in response to a BNL/JLab charge: identify science possible before the

15t EDITION ramp-up to full EIC capability.
e I I C , > Uses realistic early-running beam configurations and full ePIC detector simulations.
EARLY SCIENCE PROG - |

AT THE ELECTRON-ION COLLIDER = >

Section 6 is dedicated to Exclusive and Diffractive physics.

A First Look at Nucleon and Nuclear
Structure with the ePIC Detector

» As far as ePIC subdetectors:

* |nclusive DIS begins with the scattered electron.

» Exclusive, diffractive and tagged measurements require the whole
event: €', y or meson, recoil proton, nuclear breakup vetoes and
spectator fragments.

» Roman Pots / OMD provide the essential forward-proton and spectator
information. The backward ECal anchors the electron-going
electromagnetic reconstruction.

ePIC

epic-AN-AC-2026-004

The ePIC detector and physics program
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Origin of mass
DVCS/GPD imaging, vector mesons, meson form
INAS Science Pillars and ePIC early science Measurements factors and meson structure functions.

Examples inside each cell indicate how ePIC early physics measurements connect to the three NAS pillars

ePIC early science Origin of Origin of Emergent properties
measurement type nucleon mass nucleon spin of dense gluon matter . .
Origin of spin
Spectator-tagged neutron observables and GPD
constraints relevant to orbital angular momentum.
. e [ and Fp, structure o AP™ and ¢p'" e Nuclear F» ratios
Inclusive DIS functions e Gluon helicity PDFs e Nuclear PDF constraints
e Proton PDFs and asg
Dense gluonic matter
Semi-inclusive e Unpolarized TMD PDFs e Sivers Ay e Di-hadron correlations Coherent/incoherent vector-meson production in e +
DIS e Nuclear fragmentation e Collins asymmetries ¢ Nuclear hadronization / A accesses average gluon density and fluctuations.
functions e Quark helicity PDFs fragmentation
Exclusive / e DVCS / GPD imaging e Spectator-tagged A (n) o Coherent/incoherent VM . . .
Diffractive / e Quarkonium production e GPD constraints on OAM in eA Detector Impllcatlon:
Tagged e Meson form factors / The “exclusive/diffractive/tagged” row becomes real only
structure functions with forward particles and electromagnetic final states
reconstructed well.
Jets & Heavy e Open charm production e Ag from charm/jets e Charged-jet R.a
Flavor o A/ DY ratio e Hadron-in-jet Collins FF . Do—in—jet Rea

07/02/2026 The ePIC detector and physics program
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Species Beam energy Integrated Electron-beam Hadron-beam
(GeV) luminosity (fb™1) polarization polarization
e+Ag 9 x 115 1.0 NO N/A
e+D 9 x 130 1.5 LONG NO
e+p 9 x 130 1.0 LONG TRANS and/or LONG
e+p 9 x 275 2.5 LONG TRANS and/or LONG
e+Au 9 x 100 1.0 LONG N/A
e+ 3He 9 x 166 1.5 LONG TRANS and/or LONG

Table 2: EIC early science matrix. The ¢ + A energy and luminosity are per nucleon.

» Baseline electron beam: 9 GeV, with an upgrade path to 18 GeV.

* Initial e + A running supports early diffractive and low-multiplicity nuclear measurements.

* Polarized e + p and e + 3He unlock spin and tagged-neutron observables.

 Far-forward commissioning determines when proton and spectator tagging can be fully exploited.

07/02/2026

The ePIC detector and physics program
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ep

A 5GeV x 100 GeV A
1 034 —
1033 =
10%2 f=

0 50 100 150

e-p Center-of-Mass Energy [GeV]

07/02/2026

Luminosity: early sc

Annual Integrated Luminosity (fo™)

eA

5 GeV x 100 GeV eA luminosity is per nucleon

Note:
+ EIC Full Capability A

+ EIC
RF for 7nC/bunch
equals to EIC at startup in
01/2025

103 |

+ EIC
RF for 7nC/bunch
no 394 MHz crab cavities

; 1033 =

+ EIC
RF for 7nC/bunch
no 394 MHz crab cavities
no low energy cooling
no 41 GeV bypass

1032 f=

Average Luminosity (cm=2 s1)

@ universite
PARIS-SACLAY

0 50 100

e-A Center-of-Mass Energy [GeV]

The ePIC detector and physics program
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+ EIC full capability

EIC
RF for 7nC/bunch
-4+ no 394 MHz crab cavities

EIC

« RF for 7nC/bunch

* no 394 MHz crab cavities
* no low energy cooling

* no41 GeV bypass

s EIC
+ RF for 7nC/bunch

*  no 394 MHz crab
cavities

* no low energy cooling

+ no41 GeV bypass

But including updated

RHIC stochastic cooling
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. Backward HCa
- (Stesisscind
Tracking: . PbWO, EMCal in backward ~ i
* New 1.7T solenoid direction ToF, DIRC,
* Si MAPS Tracker « Sampling & Imaging Barrel RICH detectors
« MPGDs (URWELL/uMegas) EMCal MPG trackers
« Outer HCal (sPHENIX re- MAPS tracker
PID use)
Backward pfRICH * Finely segmented EMCal 25 subdetectors
- Barrel hpDIRC +HCal in forward direction incl. polarimeters

« Forward dRICH

)
« Barrel & Forward TOF ePl&S v ;
2‘1 !

Far-Backward Detectors:
* Luminosity monitor.
« Low-Q? Tagger

X (m)

Far-Forward Detectors:
« BO Tracking and Photon
Detection E 7 o maparm dscrs
« Roman Pots and Off- 5 , i
Momentum Detectors.

Zero-Degree Calorimeter

07/02/2026 The ePIC detector and physics program



et Université
universite | oessciences :
PARIS-SACLAY | D'ORSAY de Paris

() - N
‘ CLab Inclusive DIS measu

Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis ——
. Tuju21+ePIC 0?2 =10 GeV?
=]
Q°=1.9 GeV? 5 Q?=1.9 GeV?
B HERA X
" HERA + 2 EIC energies [ HERA + 2 EIC energies
-3 -1 0 -3 -1 0
0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 10 . 10 10 10 iy 10 10
X X
Proton PDFs Nuclear PDFs
Early e+p DIS reduces uncertainty for up- Early e+Au data extend nuclear DIS reach
valence and gluon PDFs, especially at toward x ~ 103 and constrain sea, valence
and gluon nPDFs.

intermediate and high x.

The ePIC detector and physics program

07/02/2026




. : — ,®  FACULTE 3 2ak
A universite | oessciences Universite
‘ CL b Inclusive DIS measure de Pari
Iréne Joliot-Curie
Laboratoire de Physique - 1 - | — T '
des 2 Infinis —es— Hadron Colliders
—e— Category Averages PDG 2025
—»— HERA Data
—e— Lattice Average FLAG 2024
15 - —»— World Average PDG 2025
0 —e— HERA and EIC Data
ATLAS ATEEC —t——— 0.1185 +0.0021
CMS Jets — 0.1166 + 0.0016
— o W, Z Inclusive e 0.1188 +0.0016
S o tt Inclusive o 0.1177 +0.0034
5 x ~15 . TDecays” T T T T T T T T T T TN e 0.1171 7+ 0.0017 |
oo ey QQ Bound States 0.1181 £ 0.0037
> 07 =10 Gev? 0? =10 Gev? PDF Fits —_— 0.1161 + 0.0022
—15 F JAM _ 1AM e* e’ Jets and Shapes . 0.1189 = 0.0037
Electroweak Fit — e 0.1208 £ 0.0028
BN |AM + ePIC ES _30 - BN |AM + ePIC ES i YEUS Inchiive £ JefDaf- ~~ - 1~ ~=——%-—-7 "BlE -~ -~ -~ - - - O IB o001
_ S Inclusive + Jet Data e 0.1143°+0.0019
i AM PIC 10 fb~?
T Lt ushischcdi e, ANl H1 Inclusive + Jet Data ————— 0.1147 +0.0025
A T ! H1and ZEUS JetData | —e————— 0.1178 + 0.0026 |
2 _ 06 -] z _06l N Tatfice Average e 0.1183 7+ 0.0007
S s World Average _ | ___________% . ___________0:1180+0.0009 |
5 _ ,\// 5 o8k . HERA and EIC Early Science
3 08 < -08 Inclusive Data (exp) . | 'I_"_' | . | J_Ir0.0007
-1.0 " e -1.0 -
l0-4 10-3 10-2 To-4 10-3 10-2 0.115 0.12 0.125 MO 13
X X G'S( Z)

Strong coupling constant o,

Spin structure _ , _ _
» Fit early e+p reduced cross sections together with HERA data in

NNLO DGLAP fi k.
Polarized DIS expands g1 constraints into the al O DG ramewor

low-x region for proton and neutron spin - PDFs and the strong coupling are determined simultaneously,
studies. giving a precision test of QCD from clean DIS data.

07/02/2026 The ePIC detector and physics program
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B Ag nFF24 2 _ 2 EEE AunFF24 2 2
| mo Ag nFF24+ePIC Q° =10 Gev 12| # AunFF24+ePIC Q=10 Gev
el
)
<1 09
0.6
125
.
E. ‘.:__‘
g|a
0.9
. . . . . . . . 0.6 . ‘ . f . . . .
0.2 0.4 0.6 08 02 0.4 0.6 0.8 0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8
z z z z

Nuclear fragmentation functions

e+Ag and e+Au SIDIS multiplicities sharply reduce nFF uncertainties,
improving cold-nuclear-matter baselines.
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= =
I Lerc 107 < 107 3 ePIC 10%<x <102
I sX< X<
0.035 10 100 GeV? . eip 0.035 19 100 Gev? . ep
0.03 :_ LDTOJ =1.01b" —&— e+Au, nPDF only 0.03 Lprq =1.01b" e+Ag, nPDF only
UL 1202 <9 GeV? —s— o+Au, nPDF+"Saturation” : 12Q% <9 GeV? —s— e+Ag, nPDF+"Saturation”
n g g
[ p™s>20GeVic P 5 2.0 GeVic
0.025 © 1hcevies e <pl 0.025 10 GeVic = e <l
[ 03<z)® ziso 0.3 <2y, zisso
0.02 :_ z:ig + 2350 < 0.02 z:ig + 2350 <
[ |2 zmss0 £ 0.1 1209 - z80) < 0.1
pois [ " T o015 S
0.01F 0.01
0.005 [ 0.005
0k

Di-hadron correlations

Away-side peak suppression in e+A relative to e+p provides an early
saturation-sensitive observable.

The ePIC detector and physics program
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F:am;r 0;:0.0016,@ = 3.2GeV © ©
e d
® d
102 : u 0.0 © © @ .
« Identified hadrons add flavor sensitivity and access ~0.5 | | 0.0 05 10
to fragmentation. g0 o 0 LA L m:o.fﬁe:/;]zcevﬁ
/ }
« Unpolarized TMD PDFs establish the baseline for — | Mean Ratio |
all polarized TMD extractions. % : 353 | @00 0@
. . . . U [ ] 0:72
« Sivers and Collins observables probe spin-orbit o ® o=
correlations, transversity, and tensor charges. e @ o ©Oe@® ®@®@®O | . |
/ 0.0 0.5 1.0
.*“ k. [GeV /e
10! | ff © © @ @ © © © @ \fc:U.lG,Qg:/iOGeVQ
x’f
) ©Oeoee000@ 0@
©@0e@e00e@00 e R —
10-3 102 10! peen

xT
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2
1 -
& X
g =
o - == GK =
vy =3 HIl + ZEUS + HERMES up
1l I  + EIC 10 GeV x 100 GeV (1/fb) —~1f
—2F
2t = —0.15GeV? £ — 0.004 Early Physics Impact:
o 0.0 0.1 0.2 0.3 0.4 0.5 0.6 . .
£ 4 Projected DVCS data narrow uncertainty

bands on Im H, one of the Compton form

factors entering the DVCS amplitude.

» DVCS is the clean benchmark for Compton Form Factors and GPD-based proton imaging.

07/02/2026 The ePIC detector and physics program
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5 Simulation Campaign 04/2026 Simulation Campaign 04/2026
10 g T | T | T | T _Q 0.1 2 L T | T T T T ‘ T T T T | T T T T ‘ T ]
= ePIC o C
C MM <002Gev — Sartre coh. ¢ MC ) ot ePIC -MC ]
i . ©  Sartrecoh.¢recow =m/12 L A # Projection method —
- |t|mmx normalized by 1/2/ @y BeAGLE incoh. ¢ MG <—__A—-s B & STAR XnXn |
10¢ S BeAGLE incoh. ¢ reco @ =/12 u‘% 0.08F ]
- - - Key detectors:
S T e N 006 E
0t e T 0.04 .
E I_'P;+ s ‘-:'].._'.J""':J e . : :
E_ + ; +++++++++‘W’ ﬁ Lol G IS Gl o 0.02 . ) ]
= i 1! r F n
- T 1 T B ]
E eAu— e'Au'o, 10x100 GeV r § A §
E 1<Q%<10GeV2 0.01 <y <0.85 i _0.02| CAu—eAUR -
= L, =1.0M7A [ 0 KK ]
0_2 . l . l I l I — L | | 1 | ‘ | 1 | ‘ | 1 1 | | | | 1 | ‘ | ]
0 0.05 0.1, 0.15 0.04=—=5 5 0 5 10
It| [GeV/c] b [fm]
Projection-method [t| reconstruction resolves the The Fourier—-Bessel transform converts the measured
diffractive structure and follows the MC truth more |t| distribution into the transverse gluon spatial profile.

closely than the standard method.

OMD/RP/ZDC vetoes and tags control
coherent vs incoherent breakup; electron

and kaon reconstruction controls exclusivity

07/02/2026 The ePIC detector and physics program
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data.

» Use deuterium as an effective neutron target: e+d — €'+ X + pg,e.

> A low-momentum spectator proton tags DIS on the neutron and fixes the
initial p/n configuration.

T T
B CJ26
i CJ26 + epic

1.04

1.02 » Extrapolation to the deuteron pole selects the large-separation p+n limit,
. where the struck neutron is effectively free.
= 1.00 » This minimizes nuclear binding and final-state-interaction corrections,
z enabling a clean extraction of the free-neutron structure function F,").
0.98
I = The relative uncertainty is reduced over a broad x range; around x =
0.96 - Q2 = 10 GeV? 5x1 0‘3, about 2% > 1.5% (=25-30% reduction)

=  This brings neutron-structure uncertainties closer to the scale required for
deuteron shadowing tests and robust flavor-separated PDF constraints

F,"is a concrete early deliverable unlocked by far-forward
| tagging

Rel. Unc. Ratio

07/02/2026 The ePIC detector and physics program
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] Simulation campaign: 04/2026 13 Simulation campaign: 04/2026
l"_-"h 1 - T I 1 T 1 T 1 T T T | T T T T I T T T T T T —_ . N I l T ! T | ) I T | L] T 1 | 1 U T I ! T ]
S [ ePIC | o e - ePIC 9 R=03(x07) R=03,SCET_
o- [ (52, =63 GeV, |5, = 72 GeV 10 < Q° < 100 GeV* T 12F ”E;Au 63 GoV, VSep = 72GeV  4R=-05(x085) [[JR=0.5, SCET, —
= H Loy =110 L“"‘” =1 fb/nucleon i ~3 C Log= 1107, L2 =1 fb/nucleon - = .
8 4ol ™ 1 : L E 1?);@2{10(;(39\.’2 4 R=08(x096) | |[R=08, SCET E
c | | Charged- partlcle jets, anti-k_, R=1.0 I o - .
S 2 25, 3GeV ;T — - Charged-particle jets, anti-k 3
) s q'r| < p > eVic 1 —_ - 1.5 4::1'| < 2.5 -
g ‘ [ l - T 1= ]
3 i I = ]
@ 1 ||1J. | I||ll|||||J.J.J.J.J.¢¢ ----- ::::**ﬂ.""'llu ‘:E — . .
S ‘ ‘ ‘ |” TTTTTTITITTTTIRR SRR bbbens ”””TTTW ' O 09 eumppnmminpigerggue e 1 =
@ . s
o i I ]
i 0.8
0.95[r 7l
i I 0.7
- 1.5% luminosity uncertainty not shown ]
- | 0.6 Stat. Uncert. Proj.
0.9 L e e ey | 1 | I | I | | L
-2.5 -2 -1.5 -1 -0.5 6 8 10 12 14

log, (x) Detector-Level Jet p_ [GeV/c]
+ Large-radius jets (R = 1.0): ReA mainly probes initial-state nuclear effects / nPDFs while minimizing final-state shower effects; projected
statistical precision is generally below 2%.

» Jet-radius ratio ReA(R)/ReA(R = 1.0): initial-state effects largely cancel, enhancing sensitivity to final-state cold-nuclear-matter energy loss and
shower broadening.

 Early e+Au and e+p running at 1 fb”-1 already provides quantitative constraints on parton propagation in cold nuclear matter.

07/02/2026 The ePIC detector and physics program
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R, (Stat. Uncert. Proj.)

jet

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

Jets and heavy flavo

simulation campaign: 04/2026

- ePIC 2 3, p®>3GeV/

[\ =63 GeV, |5,, =72 GeV < M, <3 pr>3GeVic

Eo o 1 * PID + Topo

__me1=1 b, mei =1 fb /nucleon DSCETG

[ D"tagged charged jets, anti-k ,R=1.0

C e e

r o i A

i o T T T

T t o :

TIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
zproj

AYD°

—

107"
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simulation campaign: 04/2026

||||‘\|||||\|||||||||\|||||\|||||‘|||||u|||||w||u|'rrr|'rrr|'rn|'rn'rrrrrm|'rn'|'n1'|1111
-ePIC +ePIC:-1 <y <1 =
e+p, Vs=100GeV 4ePIC:1<y<3 ©
L, =25 s 5@
= PYTHIA8316 — S a
- - ALICE, pp.s=13 TeV —d<y<t 18 2=
C —1<y<3 1% :E
—H - 5 les Zs
—H——f 8L Gy
- - > T
—H— 2y 3
4 we Do
NeORR
IIII‘LIIIII\II|IIIIII\II|II\LIIIII‘IIIIIJ\II'II\I“UMUMM
o 1t 2 3 4 5 6 7 8 9
pT(GeV/c)

* Inclusive charged-jet ReA separates nPDF effects from final-state energy loss using jet-radius dependence.

« Charm production is a clean photon-gluon-fusion probe of gluon dynamics.

« A/D% and DC-in-jet measurements test charm hadronization and cold nuclear matter modification.

07/02/2026
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Kinematic reach 9 GeV electrons limit the low-x frontier; fully entering saturation requires the 18 GeV upgrade path.
Luminosity Early luminosities are powerful for benchmarks but limit fine multidimensional binning in x, Q2 and t.
GPD tomography DVCS can initiate the CFF/GPD program; quantitative model-independent tomography needs full luminosity.
Saturation Coherent VM imaging in e + A provides early constraints; discovery-level saturation studies need
full energy and luminosity.
Rare channels Near-threshold quarkonium and some hard-probe channels are deferred beyond the early configuration.

Detector framing: early ePIC validates and begins the program; full EIC capability completes the NAS science case

07/02/2026 The ePIC detector and physics program
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Early ePIC is a physics program from day one.

Immediate impact Distinctive EIC capabilities Path to full EIC

High-statistics inclusive and semi-inclusive Collider e+A, polarization, tagged light The early program establishes methods,
measurements begin constraining proton, nuclei, diffraction and hard probes open benchmarks and first discoveries; the full
neutron and nuclear structure early. measurements unavailable elsewhere. machine completes the NAS science case.

The early science report shows a coherent first-stage program: world-leading QCD results now,
and the foundation for the full EIC mission.
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| | \ | i | ) Data and projections

Pion form factor:

ePIC Performance e
0.6 — . = ® Ackermann p(e,e’m*)n . . ,
' 26.04.1 Campaign A Brauel et al. (Reanalyzed) Forward neutron tagging in ep — €' T+ n enables access
DEMPgen 1.2.4 O JLab (6 GeV) to Q?F1r in collider kinematics.

¢ JLab (projected 12 GeV errors)
B ePIC 10x130 1fb~"

Theory Calculations

i Bashir ef ol QCD-SDE Pion / kaon structure:
Simula & Vittorio Dispersion
~- Nesterenko & Radyushkin QSR Tagged semi-inclusive measurements provide a route to
— Hutauruk BSE-NJL q 0 n a
i Bakulev et al pion and kaon structure functions; A tagging is a key
i handle for kaon structure.

Detector subsystems:

ZDC and far-forward instrumentation provide the tag; the
backward ECal anchors scattered-electron kinematics
entering the extraction.

Q? (GeV?)

Current pion form-factor projections include statistical and assumed systematic

contributions; dedicated detector-level systematics remain to be finalized.

07/02/2026 The ePIC detector and physics program



Changes in collider configuration

= 18 GeV electron beam energy will be an upgrade, but all preconditions to do so are included in the
project

= ESR Main SRF systems are relocated from the currently planned IR-10 location to IR-08.
= Potential 2nd detector location would move to IR-12
= Would require a new Hall at IR-12 for a later EIC Detector 2 project
= |R-12 has the same machine layout as IR-8, so design feasibility studies for 2" IR/detector remain valid

= Production and installation of half of the RCS main arc girders (half-cells) deferred to upgrade.
= revise infrastructure to adapt to the changes
= several other smaller changes to safe money

- no impact on Mission need and NAS science program

= Reduce ESR Main SRF Systems from 6x to 2x. Defer remaining ESR Main SRF Systems to incremental
operational upgrades. Relative to SRF capability to support maximum ESR design beam current:

= 9 GeV: 2x SRF systems supports 10nC per bunch x 1160 bunches, 35% of maximum ESR beam current
capability.

= 10 GeV: 2x SRF systems supports 7nC per bunch x 1160 bunches, 25% of maximum ESR beam current
capability.

- the 10 GeV solution is equal to the start up solution for EIC already provided

I Electron-lon Collider
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