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National Laboratory

Where we are:

o Elastic leptron scattering determined the nucleon’s charge & magnetism
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Back to the basics!

distributions in sphere with (rc) ~ 0.84 fm

Large fraction of momentum in proton (x) carried by 3 valence quarks (2u,d),

but very small fraction of proton spin

Nucleons contain additional dynamically generated quark-antiquark pairs &

gluons each carrying low fraction of momentum

Quark & gluon longitudinal momentum fractions well mapped out

Nucleon spin & mass have large contributions from quark-gluon dynamics,

described by QCD
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National Laboratory

Deep Inelastic Scattering (DIS)
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o As a probe, electron beams provide unmatched precision of the
electromagnetic interaction

o Event-by-event, model independent leading order determination of
parton kinematics including sensitivity to particle's spin is possible

o Data at higher Q2 obtained indirectly from hadron-collider :
measurements E it vl i i

L
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https://cds.cern.ch/record/2719928/files/LHCC-I-036.pdf
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RIDGE ~ What we don’t know yet

National Laboratory

o The 3D distributions of sea quarks & gluons

and their spins in nucleon

o How do the nucleon mass & spin emerge from

them and their interactions?

o The details of interactions of color-charged
quarks and gluons with a nuclear medium

o How are nuclear bindings and hadronic states

created from quark, gluons and their
interactions?

o How does a dense nuclear environment affect
the quarks and gluons and their interactions?

o The gluon density in nuclei
o Is there a Color Glass Condensate?

F. Bock (ORNL)
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EIC vs HERA

Machine parameters
o Center-of-mass energy: 20 - 140 (318) GeV

» electrons: 2.5 - 18 (27.5) GeV
» protons: 40- 275 (920) GeV (ions: Z/A x E, )

Luminosity: 1034 (10%!) cm=2 s7!
Polarization: up to 70% (e & ion) (only e* up to 60% )
lon species: p — U (A > 1 only in fixed target)

Detectors:

» full coverage: 2 (2)
» fixed target: 0 (2 - limited far-forward coverage)
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EIC will have:

o lower energy + Hadron polarization

o variable C-0-M energy w/o significant

. . + Nuclear beams
loss in luminosity

o higher luminosity + Modern detector(s)

F. Bock (ORNL) ePIC detector

EIC
( )

[EIC CDR]

Start date: ~ 2031
Location: BNL
Budget: ~ $2.4 billion

~=— Electrons
-=— Protons /
/

[HERA proposal]
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https://www.bnl.gov/ec/files/eic_cdr_final.pdf
https://bib-pubdb1.desy.de/record/318643

RIDGE  Generalized detector design considerations i

National Laboratory

OAK EIC T
)

p/A beam electron beam
-

pigh-02 o Large rapidity coverage for central detector

o Specialized far-forward detectors for p
kinematics measurements

o High precision low mass tracking

o Hermetic coverage of tracking, electromagnetic

& hadronic calorimetry

/| Hadron|
Lepton Central Endcap|

Detector

o High performance single track PID for «, K, p

?  separation

o Large acceptance for diffraction, tagging, neutrons from nuclear breakup

many auxillary detectors integrated in beam line: low-Q@? tagger, Roman ofeMomen™ P
petector /
pots, ZDCs ... Bo ©oman POt

o High control of systematics ‘;7’\ )
luminosity monitors, electron & hadron polarimetry — - g™ 74 e

o

Highly integrated design between detector and machine for IR (E1C ¥R
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https://arxiv.org/pdf/2103.05419

OAK EIC
RIDGE The detector design process “‘CT .

Define physics objectives & Realistic machine & detector concepts

Aoy Hormatc
Flcton it Aprss
roposedior 1P e Eincron o Clldr

n parameters
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CONCEPTS FOR THE.

ior R
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PR |
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0 e . Dj;
2012 2015 2020 Dec. 2021

o Detector & machine design driven by physics objectives

@ Jan. 2020: BNL site selection

o Extensive generic detector R&D for EIC for PID, tracking &
calorimetry

o YR outlines general detector requirements for benchmark
physics observables

@ Mar. 2021: Call for Detector Proposals

@ Mar. 2022: ECCE chosen as reference design for detector 1

F. Bock (ORNL) ePIC detector March 30, 2023 6/25


https://arxiv.org/pdf/1212.1701v3.pdf
https://science.osti.gov/-/media/np/nsac/pdf/2015LRP/2015_LRPNS_091815.pdf
https://arxiv.org/pdf/1708.01527.pdf
https://arxiv.org/pdf/2103.05419
https://www.bnl.gov/ec/files/eic_cdr_final.pdf
https://indico.bnl.gov/event/13614/attachments/39800/66073/ATHENA_proposal.pdf
https://indico.bnl.gov/event/13614/attachments/39800/66075/CORE_proposal.pdf
https://indico.bnl.gov/event/13614/attachments/39800/66076/ECCE_proposal.pdf

Define physics objectives & generic design parameters
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OAK

‘RIDGE The detector design process

National Laboratory

Detector & machine design driven by physics objectives
Jan. 2020: BNL site selection

Extensive generic detector R&D for EIC for PID, tracking &

calorimetry

YR outlines general detector requirements for benchmark
physics observables

Mar. 2021: Call for Detector Proposals

Mar. 2022: ECCE chosen as reference design for detector 1

Jul. 2022: ePIC collaboration
now: TDR preparations

Realistic machine & detector concepts

Dec. 2021

F. Bock (ORNL) ePIC detector
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https://arxiv.org/pdf/1212.1701v3.pdf
https://science.osti.gov/-/media/np/nsac/pdf/2015LRP/2015_LRPNS_091815.pdf
https://arxiv.org/pdf/1708.01527.pdf
https://arxiv.org/pdf/2103.05419
https://www.bnl.gov/ec/files/eic_cdr_final.pdf
https://indico.bnl.gov/event/13614/attachments/39800/66073/ATHENA_proposal.pdf
https://indico.bnl.gov/event/13614/attachments/39800/66075/CORE_proposal.pdf
https://indico.bnl.gov/event/13614/attachments/39800/66076/ECCE_proposal.pdf
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Technology mix

o ITS3 MAPS based Si-detectors:

o = 10um, X/Xo ~ 0.05 — 0.55%//layer
- o Gaseous tracker:
o o =55 pum, X/Xg ~ 0.2%/layer

o AC-LGADs:
o =30 um, X/Xp ~ 1.5 —6%/layer

at N
g —

o mid-rapidity:
Ultra thin MAPS based Si-detectors, gaseous
detectors & AC-LGADs

o Forward and Backward:
MAPS based Silicon discs & AC-LGADs

o Outer layers placed to provide seeds for tracking &
ideal track points before/after PID detectors

@ New Magnet with BABAR dimensions B = 1.7-2T

F. Bock (ORNL) ePIC detector March 30, 2023 7/25
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= ool PIC simulation ]
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n
o Stringent requirements from Yellow Report for electron

resolution

o Backward momentum resolution requirement hard to meet,
complemented by calorimetric resolution

o YR requirement assumes Calorimetry & Tracking need to
fullfill requirements independently

o Rapidly evolving tracker design, including background and
pattern recognition

F. Bock (ORNL) ePIC detector
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0-35<n<-3.0 ePIC simulation
0-3.0<n<-25 ACTS, truth seeder |
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E. Yeats, R. Cruz-Torres, N. Schmidt, S. Maple
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National Laboratory
pfRICH hpDIRC dRICH
Fused silica

/ bar

3

Fused silica
prism

Photon sensor Aerogel

Focusing lens Sensors ors
o Optimized for charged pion, kaon & proton separation

o Particular focus on large 1 coverage

o Complemented by calorimetry & TOF

o Geometries optimized to fit ECCE baseline design while maintaining required performance

o Two alternatives for backward region, pfRICH & mRICH

= Global optimization process ongoing
[ATHENA prop] ~ [ECCE prop]

F. Bock (ORNL) ePIC detector March 30, 2023 9/25


https://indico.bnl.gov/event/13614/attachments/39800/66076/ECCE_proposal.pdf
https://indico.bnl.gov/event/13614/attachments/39800/66073/ATHENA_proposal.pdf

Cherenkov Angle (mrad)

OAK
‘RIDGE Cherenkov-PID

National Laboratory
pfRICH hpDIRC dRICH
Fused silica

/ bar

3

Fused silica
prism

Photon sensor Aerogel
. Sensors
Focusing lens Mirrors
o
Review 20.-21.3.
o o . e
decision anticipated soon

3 S E ncidence Angles:
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[ATHENA prop]  [ECCE prop]
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https://indico.bnl.gov/event/13614/attachments/39800/66076/ECCE_proposal.pdf
https://indico.bnl.gov/event/13614/attachments/39800/66073/ATHENA_proposal.pdf
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‘RIDGE Time of flight (TOF)
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©

Analog Coupled - Low Gain Avalanche Detectors
(AC-LGADs) with 25 ps time resolution resolution

Combined PID & tracking detector

Positions optimized for low momentum e/, m/K, K/p separation
Full n-coverage for simultaneous start time determination
Alternative barrel design with less X /X

© © o o

F. Bock (ORNL) ePIC detector

P32 (GeVic)

ePIC Simulation
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O. Hartbrich, N. Schmidt, Z. Ye
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ECCE simulation
single particles
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Optimization criteria

o Minimal acceptance gaps
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ePIC detector

o/ E (%)

Electromagnetic Calorimetry (1)

Scattered electron detection & identification (energy resolution & E/p)
Shower separation within jets & good energy resolution (h-endcap)

Most stringent constraints in e-endcap & barrel
h-endcap with high granularity & good energy resolution

P
[ECCE prop]
LA e S B A TR I
L ! e
20 ¥ YR Requirement EEMC €ePIC simulation | <
-e- EEMC: G /E = 1.9/[E 0 1.2 singlee |3
YR Requirement BEMC * z
-x- BEMC SciGlass: 6 /E = 8.7/VE 0 1.5 1
-+- BEMC Imaging: ¢ /E = 4.9/\E 00.1 15
15— YR Requirement FEMC —*
-+- FEMC: 0 /E = 10.6/VE [0 3.2 19
12
¢
&
3
10— ~
B
5
o
e i
Lo o b b Lo b L 1
1/ \E (GeV)
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https://indico.bnl.gov/event/13614/attachments/39800/66076/ECCE_proposal.pdf

OAK . .
‘RIDGE Electromagnetic Calorimetry (2) eﬂ@

C
ccarmspre EE Flangeof the BEM
cooling

beam pipe

FEMC

cooling plates

Imaging ECal

Cables

beam pipe
Internal structure &
cooling

read-out boards

Sci-Glass ECal

PbWO, crystal &
internal support structure

universal support frame  pIRC bars

Review 13.-14.3.
Endcap regions: decision anticipated soon

o EEMC - homogenous high resolution PbWQ, crystal ECal

o FEMC - highly granular W-Scintilating Fiber calalorimeter
Barrel region - alternatives:

o Sci-Glass: homogenous, projective Sci-Glass ECal
o Imaging: 6 layers of 0.5x0.5mm Astro-Pix Silicon layers, interleaved with Pb-SciFi calorimeter

F. Bock (ORNL) ePIC detector March 30, 2023 12/25
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RIDGE Hadronic Calorimetry ep@}

National Laboratory

. L HCAL LFHCAL
Designed to complement tracking in OHC c
Particle-Flow algorithm — e
OHCAL/IHCAL - S o

» Fe/Scint sampling calorimeter OHCAL : e\ i
» partial SPHENIX re-use & magnet w
flux return
LFHCAL magnet
» Fe/Scint & W/Scint sampling T : -
calorimeter BEMC | 1] e R
H < T —r —— —— —— HOCROC repdout —
> nghly Segmented (7 |0ng- gL VRR;quuremenxoL«cAL ‘ ePIC s‘lmu\aﬂon 1o adrons
W | — OHCALTB: o/E = 75.0/[E 0145 HCal standalone 7? ppp——
segments) s OHCAL: 0, /E = 71.3/fE 0172 single T |2 Toem M tower module - 20.m x 10 cmx 140 cm
r YR Requirement LFHCAL 13 85 cmx 5 cm LFHCal towers
> W_Segment as colimator 100/ -*-LFHCAL: 0, /E = 44.3/VE 055 £
I m
High granularity inserts under r 5 1 Barrel HCal LFHCAL
discussion for forward E&HCal to - e Iy [-1..1] 1.4 |
extend 7 coverage to = 4 o el 1 Of/E  ~75%/VE+15%* ~43%E +5.5%
2 B
Electron end-cap HCAL as neutral [ -~ o ] depth ~4-5), ~7-8

*
s " "
prr Tt *Based on prototype beam tests and earlier experiments

veto, shallow Fe/Scint calo [

1/ |E (Gev) [ECCE prop]
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https://indico.bnl.gov/event/13614/attachments/39800/66076/ECCE_proposal.pdf

OAK . )
‘RIDGE Far-forward Region &

National Laboratory

o BO system for
charged-particle measurement

B1aps, in forward direction &

neutral-particle tagging

PbWO, EMCal

Roman Pots

o off-momentum detectors
measure charged particles with
different rigidity than the
beam, e.g., those following
decay and fission.

Off Momentum Detectors

Focusing Quadrupoles Zero-Degree Calorimeter

o roman pot detectors
charged particles measurement
close to beam envelope

BOpf combined function magnet

o zero-degree calorimeter

Detector Acceptance .
measures neutral particles at

Zero-Degree Calorimeter (ZDC) 6 < 5.5mrad (n > 6)

Roman Pots (2 stations) 0< 6 <5.0mrad (n > 6) Sma” anglesl

Off-Momentum Detectors (2 stations) 6 < 5.0 mrad (n > 6)

BO detector 5.5 < 6 < 20.0mrad (4.6 < n < 5.9)

[ECCE prop]
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https://indico.bnl.gov/event/13614/attachments/39800/66076/ECCE_proposal.pdf
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RIDGE Far-backward Region epl@
4 i Luminosity Monitor
e+p—>eyp

e+ Au = e~y Au
AC-LGAD and PbWO, ECal to provide §L/L ~ 1% or
rel. L determination exceeding 10™* precision

Exit Window
Z=-185m

Collimator
z=-226m

&

He gas
chamber - Sweeper
~ Magnet
Z=-36m
Thin Converter A
CcAL i & P . SPEC fies  pCAL
z=-65m f& ‘
” 2 Spectrometer
v Magnet
- Z2=-56m
¥
92m 95m 104m 107m
T T Low Q2-tagger
I it clean photo-production signal for
: 107 <@ <10t
Sl “LU\ o Double-layer AC-LGAD o This area is designed to measure scattered
Rt ; i tracker at 24 & 37m from IP electrons at small, far-backward angles
7 ”ﬁ“; o PbWO, ECal o Strong technology synergies with central
S e (20cm x 2cm? crystals) detector systems [EIC YR]  [ECCE prop]
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https://arxiv.org/pdf/2103.05419
https://indico.bnl.gov/event/13614/attachments/39800/66076/ECCE_proposal.pdf
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Neutral current (Sl)DIS Neutral current (SI)DIS

0 Detect scattered lepton (DIS) in

e (k) P P e
- coincidence with identified hadrons
e (k) 0
L (SIDIS)
Ly : :
A “o » measure correlation between different
PR qxp) L hadrons as fct. of pr,z,n

> needs FF to correlate hadron type
with parton

o

Charged current DIS

Charged current DIS - W-exchange
O direct access to the quark flavor no FF —
complementary to SIDIS

Jets

'y o best observable to access parton

w kinematics

O tag partons through the sub-processes
and jet substructure

> di-jets: relative pr — correlated to kr
w > tag on PDF

F. Bock (ORNL) ePIC detector

How to access partons at EIC

- in bin fraction Y |
H Ei
LR — \
leptonic uy
reco. ‘
A4
i reco lepton kine. AU
‘m 0 10 10 1w
in bin fraction L
g £ -;’
H Js— N
: A
«- double-angle
reco.
" ]
\
10 10 10 10 AL
Ralf Seidl

Jets
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OAK .
RIDGE Nucleon Spin
total gluon angular
quark spin spin momentum
G A N 7 A N\ /7 A N
1 1 1\ N N 7 —
7h=<P,§|JéCD|P,7>=7 J,dxAS (2,07 + [ dXAG(x,0°)+ fod"(g Li+L)

quark contribution: integral of g1 over x from 0 to 1
gluon contribution: dgi(x, Q%)/dInQ? — Ag(x, Q?)

Measured through DIS cross section asymmetry in oppositely
polarized collisions

Improved constraints on the spin of quarks/gluons
= Constrain contribution of orbital angular momentum
(OAM) of partons to proton spin

Collisions with polarized deuterons/helium-3 ¢

= Access to neutron spin

ePIC detector

F. Bock (ORNL)

A

uncertainty,

0.5

05

o

0.011 <z<0.05

18x275 GeV?
Z=101f"

[ 3 statunc
[ total unc.

0.15<2<0.20 E
|

2% pol.uncy, | oy
scoces
cosesE

020<2<0.25

F osessy

0.50<z<0,60[% 0.80 <2 <0.90 ?
ol L=z
. ﬁ@ﬁ* M)
g n:a;? i e g
sococe woos ¥
2 B 4}
IR S FEE F F e A e S e
0.90 <z < 1.00, e 100<Q<178 5
| B - . 1.78<Q;<3.16
o 3160562 [
2o &
xi : 178<Q<£<3‘ 6 n
. o 316<Q<56.2 -
| 8 L. 562@ <100 -
M g o 100<Q<177 o
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oo, o 562<Q°51000
con T b B 190,y | O
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Charlotte v. Hulse
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National Laboratory

N

log(Q)

S

Uy
Urg, 2, ’o,,

DGLAP

BKWIMWLK  BFKL

RERA «

eAu 18x110 GeV

2<Q<10 GeV?, 0.01 <y <0.85
ly 1<3.5,IM_ - M, <0.02 GeV

Lo

© [T e

dN/dlt | (GeV™?
3 3

=)

Sartre § MC
® Sartre g RECO w. EEMC
Sartre g RECOtrack only =
Sartre ¢ RECO best 3

0.05 0.1
It (GeV?)
F. Bock (ORNL)

Imaging Nuclei

DGLAP

o predicts @2 but not A-dependence
and x-dependence

Saturation models

o predict A-dependence and
x-dependence but not Q2

Need: large Q? lever-arm for fixed

(*]

x, A-scan

Measure different structure function in
eA — constrain nPDF

Does the nucleus behave like a proton
at low-x?

Diffractive J/1 production for imaging
nucleus

Diffractive ¢/p production as saturation
probe

ePIC detector

8 tt (resolution)

Diffractive
vector meson
production

ePig)

=V =JAp, 6,07

1o? AU 1BK110 GV - 4
®
e g
107 §
e -
w. EEMC -]
1 -
3 o o -
£ WAV -]
B . % =
107" = . ]
Fo—KK
|- L
0.05 0.1 15 0.
It (GeV?) Kong Tu
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National Laboratory

N
e
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°
Q=Q,
DGLAP
BKUIMWLK  BFKL
——
S N
e’"’#//
°n
Agcole -
>
log(x) =

)

eAu 18x110 GeV EPIC

T
2<Q<10 GeV?, 0.01 <y <0.85
%1y 1<35,IM — M| <0.02GeV
Sartre ¢ MC
®  Sartre 9 RECO w. EEMC
Sartre RECO trackonly =

T Sartro  REGO bost
Lo
>
S 10° =
JSi? e
>0k
© E
10;
1= 1
0 0.05 0.1 0.15
It (GeV?)

F. Bock (ORNL)

Imaging Nuclei

DGLAP

o predicts @2 but not A-dependence
and x-dependence
Saturation models
o predict A-dependence and
x-dependence but not Q2
Need: large Q? lever-arm for fixed
x, A-scan
o Measure different structure function in
eA — constrain nPDF
o Does the nucleus behave like a proton
at low-x?
o Diffractive J/4 production for imaging
nucleus

o Diffractive ¢/p production as saturation
probe

ePIC detector

Diffractive epl@

vector meson
production

O==V=J, ¢.p.¥

A
eAu 18x110 GeV EPIC
; ‘ ‘ Z
2<Q?<10 GeV?, 0.01 <y < 0.85 (5]
105 5 1v,,)<35.1M_ - M, | <0.02GeV i E
Sartre J/yy MC
— e Sartre J/y RECO w. EEMC 9.
q 10 O Sartre J/y RECOtrackonly 3
% o Sartre J/y RECO best
S =_
§ 10? '-'
5 -]
=
10 (7}
hy
1 . 1 I
0 0.05 0.1 0.15
It | (GeV?) Kong Tu
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Conclusion of
RHIC Operations
12025

CD-2
012025 eary  earlyCD-4
cD-0 cD-1 CD-3A CcD-3 ! CD-4A CD-4A cD-4
1212019 0612021 0172024 0172025 0412031 0412032 0412034
1

: A The EIC is coming

Fretiminar | 1

1'Desig Final

+———= | Design Transiton ino Start of '
Final Des‘gn LLPs pprove final design Operations Opev:tmns u s H
Tor all subdetectors
January 2023 o Science
Start change conrol Design Maturity: ~90%
process for detector

Aprl 2023, Approve preliminary design
train EVMS process for all subdetectors
Design Maturity: =60%
Define Baseine: Need 'pre-"TOR

‘Subdetector technologies,
Scope, Cost & Schedule

Long Lead Procurement items design maturity: ~90%
Plan s tracked through EVMS & Change control process
Need TDR for LLPS

ePIC non:
us

nstitutions

xiting times ahead!
oin us!
Thank you!
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National Laboratory

X P*‘J

Ny
&\N P+
A=

proton momentum

Nuclear Femtography

o Structure mapped in terms of:

br = transverse position
k: = transverse momentum

o use different processes to
access different aspects of
distribution functions

F. Bock (ORNL)

Wix,b, k)
Wigner distributions

Jdb Jd'k,
[ &
flx.k, ) flxb )
transverse momentum impact parameter

distributions (TMDs) distributions
seMi=inclusive processes

Jd'k; _[ d'b,
o L.
fix)
arton densities
inclusive and semi-inclusive processes

2+1 dimensional Imaging of Quarks & Gluons

Fourier trf.
by« A E=0
$  Hix0n ¢
t=la ’
[dx
Fn

form factors
olastic scatiering

o PDFs: (SI)DIS cross sections

o GPDs: Deep Exclusive Scattering (DES) cross sections like:
deeply virtual Compton scattering (DVCS) v* +p — v+ p
or production of a vector meson v* +p — V +p
Spin-dependent 2+1D coordinate space images

o TMDs: SIDIS cross sections
Spin-dependent 3D momentum space images

ePIC detector

O

generalized parton
distributions (GPDs)
exclusive processes

J e

A (04455 A (0 e
generalized form
factors

lattice calculations

[EIC YR]
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Color Glass Condensate? EI?(T !

N
g o e interacts over distances L ~ (2mNx)~!
2 0.0 o For L > 2R4 ~ A'/3 probe cannot distinguish between
oaLAP nucleons in front or back
o Probe interacts coherently with all nucleons
BKMJIMWLK  BFKL
£. = Enhancement of (); with A — non-linear QCD regime
~ reached at significantly lower energy in A than in
Aacol- _CGC?; proton
o000 ; 0.50 T T T T — T
oep smeared
Di-Hadron or Di-Jet Correlations 0.40f 'i o
o Low p/A gluon n density (ep): pQCD 2 — 2 process predicts =030}
= back-to-back di-jet 4

S(].Z(]
o High gluon density (eA): 2 — many process

= expect broadening of away-side 0-10

o EIC allows to study the evolution of Q. with x 0.00 g
A¢ (rad)
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01
10°

OAK
RIDGE

National Laboratory

Collins & Sivers

E o COMPASS h%P,,<16Gevic vy 3
O HERMES P, <1 GaVic
* JLab HallA x* P, <0.45 Gevic
R JLab 12

T T T
Current data for Collins and Sivers asymmetry:

E » STAR500 GeV -1 < <1 Colins
© STAR 200 GeV -1 < < 1 Colins
= STAR 500 GeV 1< 1 < 4 Colins
O STAR 200 GeV 1 <1 < 4 Calins
L v STARW bosons

. .
10 102

Measurements with A > 56 (Fe):
eA/pA DIS (E-139, E-665, EMC, NMC)

vA DIS (CCFR, CDHSW, CHORUS, NuTeV)
DY (E772, E866)
DY (E906)

10

F. Bock (ORNL)

Kinematic Coverage
DVCS

O

[EIC YR]

polarized DIS

T
Current DVCS data at
O ZEUs-totaxsec O
o ZEUS o H

"
colliders:
H1- total xsec
HI- doil
IR

Current DVCS data at fixed targets:
MES- Acy

S A; A HER

Planned DVCS at fixed targ.:
‘COMPASS- doidt, Acsys Ac

JLAB12- daldh, Ay, Ay

A+ HallA-FFs
X CLAS A,

A

ePIC detector

Q2 (GeV?)

10tk

Current polarized DIS data:

©CERN 4 DESY ¢ JLab6 0 SLAC
current polarized BNL-RHIC pp data
« PHENIXx" & STAR 1-jet v W bosons
IR% JLab-12

Accelerator gives access to extensive
kinematic range

= Now we need a detector to match
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OAK

RIDGE

National Laboratory

[Ldt 1fb?

inclusive DIS

2
‘z
é
g
E
El
2
™
S
3]
~

10%

10%

10%

10°

Luminosity dependence - Main measurements

Phase-lll

the

Spin & Flavor Structure of

the Nucleon and Nuclei
Phase-Il
Internal Landscape 1
of the Nucleus Phase-|

Commissioning

© measure scattered electron

—

Qo

precision EM-Calorimetry

multi-dimensional binning:

2
x,Q

maximize x, Q? coverage &

determines interaction

region design

F. Bock (ORNL)

HiMe ——pp
10 fb!
semi-inclusive DIS

@ measure scattered electron in Qo
coincidence with identified N
hadrons

o multi-dimensional binning: o
X? Q27 z’ elpT

— maximize PID detector coverage ©

in whole phase space —

ePIC detector

design luminosity:
L=10%* cm2s7!

Annual Integrated Lu

10-100 fb !

Exclusive processes

measure all particles in event
hermetic tracking + hadronic
calorimetry

multi-dimensional binning:

x, Q%,z,0,pr

measure proton kinematics
strong constraints on far-forward

detector & interaction region
March 30, 2023

ePig)

"Ldt = 100 fb—! per year
J per y
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National Laboratory

do/dt [nb/GeV?|

Diffractive Vector Meson Production

=
o
w

=
o
N

ECCE Preliminary
Sartre+BeAGLE 18x108.4 GeV
=10fbYA

int

ePb— J/P(pp)+e Pb
Corrected for BR

[ sartre pu truth
O  ECCE reco.+upPID+FF

' pp incoherent bg

F.

P2 [Gev?]

Bock (ORNL)

L L B L L L B B
ECCE Preliminary
Sartre+BeAGLE 18x108.4 GeV
Ly = 10 oA X
ePb- J/y(ee)+e'’Pb
Corrected for BR

[ Sartre ee truth

O ECCE reco.+eePID+FF

: ': ee incoherent bg

doldt [nb/GeV?]

0 0.020.04 0.06 0.08 Ol 012014
pi[GeVz]

ePIC detector

CCE

March 30, 2023
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