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• ePIC is the EIC Project Detector 

• the whole path to the EIC is also the path to ePIC

 White paper (2012, 2014)  Long range plan for Nuclear Science (2015)                    
the NAS assessment (2018)  CD0 and site selection (Dec 2019/Jan 2020)

 the Yellow Report  by EICUG (2020) the ECCE and ATHENA proposals (2021)

• the whole EIC physics scope has to be addressed by ePIC

• 1 y ago (@ EICUG annual meeting 2022, Stony Brook):

• Merging of the ECCE and ATHENA Collaborations forming a stronger 
collaboration for the Project Detector @ IP6  ePIC

• Today : the status of  ePIC
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ePIC, the Context

Now published in
Nuclear Physics A



• The ePIC Collaboration

• The scientific scope

• The ePIC detector moving towards the TDR
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OUTLOOK
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The ePIC today 171 institutions  
NOTE: This figure to be 
checked with Ernst !

171 institutions  
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The ePIC today 171 institutions  



Snapshot of collaboration activities towards structuring the COLLABORATION: 

• July 26th-28th: Collaboration formation meeting @ Stony Brook University

• August-December 2022: Collaboration Charter
• December 14: adoption of charter 

• December 2022 - February 2023: Nomination process & Collaboration leadership election 
• Mid February: announcement of election results
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COLLABORATION ORGANIZATION TIMELINE



Key aspects of the scientific structure :  DSCs and CC WGs
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PROJECT TIMELINES and  
  COLLABORATION TIMELINES

• The ePIC goals for the 
current and next year:

• to prepare the Technical 
Design Report (TDR) to get 
CD3 approval 

• To organize the Collaboration 
so to be ready for the 
construction phase at the 
beginning of 2025

• The ePIC management plan 
by the SP–office is focused 
on the next two-years
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• The ePIC Collaboration

• The scientific scope

• The ePIC detector moving towards the TDR
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OUTLOOK
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THE EIC SCIENCE SCOPE

An evolution that has required 
time and increasing “microscope” energies
The golden microscope is DIS: 
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THE EIC SCIENCE SCOPE
The physics quest for the EIC ↔ the QCD open questions  

● How do the nucleon properties like mass and spin emerge from them 
and their interactions?

● How are the quarks and gluons, and their spins, distributed in space 
and momentum inside the nucleon?

● In what manner do color-charged quarks and gluons, along with 
colorless jets, interact with the nuclear medium? And how do the 
confined hadronic states emerge from these quarks and gluons?

● What is the mechanism through which quark-gluon interactions give 
rise to nuclear binding?

● What impact does a high-density nuclear environment have on the 
interactions, correlations, and behaviors of quarks and gluons?

● Is there a saturation point for the density of gluons in nuclei at high 
energies, and does this lead to the formation of gluonic matter with 
universal properties across all nuclei, including the proton?
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THE EIC SCIENCE SCOPE
Exploring new territories 
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THE EIC SCIENCE SCOPE TMDs and SPIN

The 8 leading-twist quark TMD PDF
TMD - Transverse-Momentum–Dependent 

• Gluon contribution needs a deeper 
exploration 

• Orbital momentum to be extracted from 
TMDs
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THE EIC SCIENCE SCOPE Spatial and Momentun structure 
of the N in 3D

MOMENTUM SPACE

Access to spin-orbit 
correlation (TMDs) via 
SIDIS

COORDINATE SPACE

Spin-dependent 2+1D 
coordinates space images 
from exclusive scattering

Nucleon 
tomography
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THE EIC SCIENCE SCOPE
HOW DO NUCLEONS ACQUIRE MASS ?
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THE EIC SCIENCE SCOPE ACCESS TO A NEW STATE OF 
THE GLUONIC MATTER  

MOMENTUM SPACE

Access to spin-orbit 
correlation (TMDs) via 
SIDIS



• The ePIC Collaboration

• The scientific scope

• The ePIC detector moving towards the TDR
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OUTLOOK
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ePIC, an extended detector

Total size detector: ~75m
Central detector: ~10m
Far Backward electron detection:   ~35m
Far Forward hadron spectrometer: ~40m

Auxiliary detectors needed to tag particles with 
very small scattering angles both in the outgoing 
lepton and hadron beam direction 
(B0-Taggers, Off-momentum taggers, Roman 
Pots, Zero-degree Calorimeter  and low Q2-
tagger). 

Barrel

Central 
Detector  (CD)



19RHIC/AGS annual users' mtg, Aug. 1-4, 2023 S. Dalla Torre

ePIC detector, the challenges 

Head-on collision is restored by 
rotating the bunches before colliding  
and, then, back (“crab crossing”)

CRAB CROSSING ANGLE  (25 mrad)

E.C. Aschenauer, EIC Asia workshop, 2023

Data from EIC 
CDR, 2020

Data from the
ePIC wiki page
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ePIC detector, the CD solenoid 

• Design to operate at 1.7 T
• It can provide up to 2 T

Review in October 2022:
60% design readiness 
confirmed!

MARCO

The choice of a new in Spring 2022
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ePIC detector, tracking

CHALLENGES

• Efficient pattern recognition 

• Very low material budget for the central tracking 
region not exceeding 5% X/X0 (p resolution!)

• Solenoidal magnetic field
• Fine ∫ B∙ dl in the barrel
• Limited ∫ B∙ dl in the endcaps

• Limited lever arm
• Solenoid and overall detector design 

constrains in the barrel 
• IR design in the endcaps 

• “low” interaction rate (< 0.5 GHz), but 
background !

STATEGIES

• Redundancy of the measured space point 
coordinates

• Monolithic Active Pixel Silicon (MAPS)
• Guiding example: the inner tracking in ALICE 

(ALPIDE chip, also used in sPHENIX)

• Fine space resolution – fine granularity Si sensors  
• Synergies among detector components (backward 

ECal, barrel ECal, RICH counters, …)

• Good time resolution to disentangle signal and 
background: this cannot be provided by MAPS, use 
additional MicroPattern Gaseous Detector layers  
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ePIC detector, tracking
Monolithic Active Pixel Silicon (MAPS) Tracker:
 1 single technology: 65-nm MAPS

• O(20 µm) pitch, <20 mW/cm2

• No fine time resolution: 
 signal length O(~5 µs)
• Developed for ALICE ITS3 

 Silicon VERTEX (3 layers)
• First layer @ R ~ 4 cm
• Material: 0.05% X/X0 / layer

 Silicon BARREL  (2 layers)
• Material: 0.55% X/X0 / layer

 F & B Silicon DISKs 
                (5 in Front and Back)

• Material: 0.24% X/X0 / layer

Multi Pattern Gas Detectors (MPGD):

2 technologies being considered
 MicroMEGAS
 μRWELL
 Time resolution < 10 ns

2 geometrical implementations
     cylindrical (established for MM, R&D for μRWELL)
      planar 

Role of the MPGDs

      Additional space points for     
         pattern recognition / redundancy
      time information 

Ongoing layout optimization 
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ePIC detector, electromagnetic calorimetry 

Alexander Bazilevsky,
Calorimetry Review, 2022
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ePIC detector, electromagnetic calorimetry 

24

SiPMs of all Calorimeters

4 (6) layers of imaging calorimetry by Astropix MAPS,
and sampling calorimetry by Pb/SciFi 

WScFi is a unique technology allowing to achieve 
e/h ~1 (response to hadrons) and
at the same time keep em energy resolution at 
~10%/√ E + 2%

Carlos Muñoz Camacho,
Calorimetry Review, 2022

Maria Zurek,
GD/I Review, 2023

Oleg Tsai,
Calorimetry Review, 2022

resolution

efficiency
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ePIC detector, the hadron calorimetry

Alexander Kiselev,
Calorimetry Review, 2022

Requirements 
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ePIC detector, the hadron calorimetry
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9.5 m 

DSC-forward HCal and Insert
Miguel Arratia, ePIC mtg, July 2023
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ePIC detector, PID subsystems : double mission 
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hpDIRC

ToF    ToF

h-PID: Cherenkov imaging complemented with ToF
(SIDIS, heavy flavour, …) e-π separation: 

Cherenkov imaging support the Ecal effort,
in particular needed at low momenta 

(the whole EIC physics scope)
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ePIC detector, PID subsystems
hpDIRC

pfRICH

dRICH

HRPPD 
photosensors
(hpDIRC, pfRICH)
Also providing 
timing in pfRICH

SiPMs as single 
photon detectors 

ToF layers by AC-LGADs
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9.5 m 

ePIC detector, the far forward region 
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ePIC detector, the far backward region 

v

Luminosity measurement Low Q2 taggers 

D. Gangadharan, 
TIC meeting , 6/26/2023

S. Gardner, 
TIC meeting , 6/26/2023
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ePIC detector, R-O & electronics & DAQ

v

A R-O and DAQ architecture with built-in streaming read-out concept
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ePIC detector, R-O & electronics & DAQ

v
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ePIC detector, a new strategy for the simulation campaign

v
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Short-form summary

Last year: 1 year of great progress for ePIC 

• Structuring the collaboration
• SP-office, CC, Coordinators, new scientific bodies, the DSCs
• Welcoming new collaborators world-wide

• Consolidating and optimizing the detector layout
• Tracking, calorimetry, PID, FF/FB, r-o & electronics & DAQ

• A new strategy for continuous work and progress in the simulation studies
• The monthly simulation cycle

• And much, much more
• Also illustrated in the dedicated talks at this meeting 

ePIC related talks at this meeting 

3434S. Dalla Torre



35RHIC/AGS annual users' mtg, Aug. 1-4, 2023 S. Dalla Torre

Thank you
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