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• The ePIC structure to address the detector activity 

• The ePIC detector and its optimization/consolidation

• The ePIC collaborative efforts towards the TDR
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Overall structure of the ePIC Collaboration
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Focusing on the operative structure 
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Silvia Dalla Torre
Acting as TC TC-office members

An update to the structure suggested by a deeper analysis of the ePIC collaboration



Focusing on the operative structure 
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Weekly TIC meetings:
• The forum where the 

collaboration is addressing 
the detector needs to 
cope the whole EIC physics 
scope and proposing the 
path to the ePIC 
management 



Focusing on the operative structure 
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The DSCs (Detector Subsystem Collaborations)

• DSC's in ePIC are organized around the design, R&D and construction of specific 
subsystems in the ePIC detector. The collaborations themselves are comprised of the 
people and institutions committed to realizing a particular subsystem

• DSC activity coherence with EIC Project ensured integrating key DSC persons in the 
Project structure:  DSC leaders integrated in the project management at level 4, task 
coordinators in DSCs at level 5



Detector Subsystem Collaborations, a panorama
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Management responsibilities in EIC ProjectDSCs in ePIC
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Focusing on the operative structure 
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• Electronics, readout & DAQ:  
 where the whole read-out chain is designed, up to the streaming r-o DAQ 

making the bridge with data analysis (SCC’s report)

• Tracking, Calorimetry, PID, Far Forward/Far Backword CC WGs:  
 a forum for synergies among subsystems with communalities 

The Working Groups



An effective structure for detector consolidation/optimization 
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Decision flow
1. Proposed steps for detector consolidation/optimization initially  elaborated within DSCs
2. Discussed within the pertinent Cross-Cutting Working Group
3. Presented and discussed at TIC meetings (iterating when improved proposal maturity may be beneficial)  

TIC MEETING RECOMMENDATION
4. Different paths according to the modification entity:

• Modest modifications: 
• SP-office approval, in consultation with 

the Project Management  feedback 

• Substantial modifications: 
• SP-office collects Executive Board feedback and submits to 

Collaboration Council  for decision
• SP-office requests to Project management to start a 

Change Control Process
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THE COMPLETE ePIC DETECTOR
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Barrel

Central 
Detector  (CD):
-4 < η < +4

η >+4

η <-4

Formed by:
• Backward 

endcap
• Barrel
• Forward 

endcap



THE ePIC DETECTOR
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Collaborator contributions to detector subsystem efforts
do not always imply established in-kind contributions



THE SOLENOID
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 A newly designed solenoid satisfying the detector design 
requirement

 90% readiness review successfully passed in Fall 2023

 Design: a combined effort Saclay – JLab – BNL
 Realization : interest from Italy under investigation

Reference field 
value: 1.7 T



TRACKING
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Si tracker in green
MPGDs in blue Consolidation 

via ePIC decision 
process

Complementary tracking technologies characterized 
by leight materials 

Si trackers based on ALICE ITS3 65 nm MAPS sensors
 Five layers in the barrel and in the endcaps

MPGD trackers
 Cylindrical MICROMEGAS
 Planar µR-WELL



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

both in between Astropix layers and in the pure sampling section 

ELECTROMAGNETIC CALORIMETRY
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Backwards EMCal
PbW04 crystals, fine granularity

SiPM sensors  for  all Calorimeters

Optimization via 
ePIC decision 

process

Optimization via 
ePIC decision 

process

WSciFi is a unique 
technology allowing to 
achieve e/h ~1 (response 
to hadrons)



HADRONIC CALORIMETRY
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Barrel Hcal
(re-use from sPHENIX)

Backwards HCal
Steel/Sc Sandwich

tail catcher Forward Hcal
SiPM on tile 

Optimization via 
ePIC decision 

process



PARTICLE IDENTIFICATION
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aerogel

HRPPDs

Single photon 
sensors:  SiPMs

Optimization via 
ePIC decision 

process



ePIC PAVING THE WAY TO THE NEW ERA OF SINGLE 
  PHOTON SENSORS FOR CHERENKOV IMAGING
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HRPPDs: Large-size MCP-PMTs by INCOM
• Engineering contribution by ePIC
• 10 x 10 cm2

• DC-DC coupled 
• Being established within ePIC

SiPMs as single photon detectors
• Never used so far for RICHes in experiments due to 

the dark-count rates increasing with radiation dose
• Robust R&D with ePIC:

• Thermal annealing (also in situ) demonstrated 
also in repeated cycles

• SiPMs usage in RICHes in now an open path

Optimization via 
ePIC decision 

process



THE ZERO DEGREE CALORIMETER 
     FOR THE FAR FORWARD DETECTOR 
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Under evaluation: 

A different technology to reduce cost and risks while 
preserving performance, and increase synergies with other 
subsystems:
- Hadron section by SiPM-on-tile (the technology for the 
insert of the forward HCAL)  
- short ECal section by Lyso crystals 

Optimization via ePIC 
decision process:

ONGOING

HCal portion:
Forward Hcal insert technology 



THE FAR FORWARD AND FAR BACKWARD DETECTORS
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Far 
Backward

Far Forward
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Technical Design Report (TDR) – Detector, the needs
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TDR – the ePIC goals and timelines
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• The ePIC contributions to the EIC TDR (Chapters 2,8)
• The EIC TDR is the top priority
• Precise timescale driven by EIC project requirements

• Scientific production/dissemination
• An extended version of the ePIC detector section from the EIC TDR with appropriate 

front matter, published in a scientific journal  (such as NIMA, JINST, PRC, …)
• Derived from TDR Chapter 8

• An ePIC Physics Performance long paper published in a scientific journal
(such as NIMA, JINST, PRC, …) 

• Derived and expanded from TDR Chapter 2 (Section 2.3)

process 
design 
phase

structuring the 
effort

writing
(TDR/notes)

finalizing 
EIC TDR

Preparing 
papers for
publication

Mid Jan.24 End Sep.24
End July 24Mid Mar.24

End Dec.24



TDR
• PM Serves as the “managing editors” for the ePIC 

Contributions to the EIC TDR

• TDR Chapter 2
• Holistic detector performance (short form)

• The TC Office acts as “editor”
• Organized/supervised by CC WG conveners

• Physics performance and science reach (short 
form)

• The ACs acting as “editors”
•  The Physics WGs as subgroups for text 

drafting

• TDR Chapter 8
• Detector description and basic performance 

• Project CAMs/Collab. DSL’s acting as “co-
editors” for their sections 

• The DSCs provide studies, material, text, etc.
• Software, Analysis and Data Preservation

• Project CAMs and SCCs acting as “editors”
• The electronics/DAQ CC WG and the software 

WGs 

TDR – structuring the effort
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ePIC publications 
• ePIC SP-Office serves as the “managing editors” for 

the ePIC publications

• ePIC Physics Performance Publication: 
• Holistic detector performance (extended text)

• The TC Office acts as “editor”
• Organized/supervised by CC WG conveners

• Physics performance and science reach 
(extended text)

• The ACs acting as “editors”
•  The Physics WGs as subgroups for text 

drafting

• ePIC Detector Publication
• Detector description and basic performance 

• DSL’s acting as “editors” for their sections
• The DSCs provide studies, material, text, etc.

• Software, Analysis and Data Preservation
• SCCs acting as “editors”
• The electronics/DAQ CC WG and the 

software WGs for text drafting



• ePIC has built-up a solid structure to address the detector activity; 
goals:

• to complete detector R&D and design for the TDR
• to be ready for the construction phase in 2025

• The ePIC detector design
• Via its structure, ePIC has effectively addressed optimization/consolidation items 

assuming key decisions, then made effective in the cooperation with the Project 
Management

• The ePIC collaborative efforts towards the TDR
• ePIC is ready for a constructive engagement in contributing to the TDR
• this effort is also an opportunity for the production of scientific documentation by the 

Collaboration, a goal that will focus the effort and support the engagement of the 
collaborators: a common goal towards scientific production at short term will 
increase the coherence within ePIC
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summarizing
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Thank you
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Backup
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