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• ePIC as project detector and as ePIC Collaboration effort

• Technologies, expertise and institutions in ePIC 

• The finalization of the ePIC detector design and the path to the TDR
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The ePIC DETECTOR: 

  the combined EIC PROJECT and ePIC COLLABORATION efforts  
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ePIC (designed for IP6 at EIC) is the 
Project Detector  

ePIC is the detector to which the 
ePIC Collaboration is dedicated

The community (Project and Collaboration) has turned the challenge arising from this dual nature of the ePIC detector into the 
opportunity for a highly coherent and effective effort.

There are specific missions:
• Project: ensure that all aspects related to the EIC project realization and completion are satisfied;
• Collaboration: optimize the physics reach of the detector and manage the Collaboration to make it functional, effectively operative and a 

       professionally sound environment 

Beyond these specificities, Project and Collaboration are synergistically cooperating across the two missions towards the common goal:           
   a detector matching the overall EIC physics scope. 
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The combined EIC PROJECT and ePIC COLLABORATION efforts:

HOW?  
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Within ePIC, each subsystem is realized by a 
Detector Subsystem Collaboration, DSC (15 DSCs) 
guided by a Leader assisted by Technical Contacts 

In the Project organization, subsystems are under 
the responsibilty of CAMs and L4 managers – DSCs 
are co-responsible at L4 level

Within ePIC, each subsystem is realized by a Detector 
Subsystem Collaboration, DSC (15 DSCs, in total) 
guided by a Leader assisted by Technical Contacts 
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… and more:

• the Project Technical Representative attending the weekly meetings of the 
Technical and Integration Council (TIC) 

• The periodical report of the project engineers at the TIC meetings presenting the 
progress in integration matter and mechanical arrangements

• Several other opportunities of discussions and coworking
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THE COMPLETE ePIC DETECTOR
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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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Solenoid design :

 A combined effort Saclay – JLab – 
BNL

 groups with wide expertise in 
magnet design  (magnets for 
accelerator/projects  at CERN, 
Orsay, Jlab, BNL, …)

Realization : 

 interest from Italy under 
investigation

 the considered Italian company 
realized the CMS solenoid and ~1/3 
of the LHC dipoles

Reference field 
value: 1.7 T



TRACKING
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µR-WELL with GEM pre-amplification  - 
Cylindrical MICROMEGAS



SENSORS for ePIC CALORIMETRY
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SiPM sensors  for all Calorimeters  
 -  SENSORS RECENTLY INTRODUCED IN CALORIMETRY

• direct experience is coming from  the applications in GlueX, STAR 
and sPHENIX 

• These colleagues now at work for ePIC calorimetry 

SiPM features relevant for calorimetry in ePIC 
• Operation in magnetic field
• Wide dynamic range
• Low noise
• Effect of the radiation

• Not new, already addressed for STAR and sPHENIX
• Further irradiation campaign on-going 

ECal in red
HCal in blue

13EIC RRB meeting, May 6-7, 2024 TC Report



ELECTROMAGNETIC CALORIMETRY
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Backwards EMCal
PbW04 crystals, fine granularity

sampling calorimetry by 
Pb/SciFi 

imaging calorimetry 
by Astropix MAPS



Barrel Hcal
(re-use from sPHENIX)

HADRONIC CALORIMETRY
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Forward Hcal
SiPM on tile 



PARTICLE IDENTIFICATION  -  by Cherenkov imaging 
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PARTICLE IDENTIFICATION  - Cherenkov Imaging 
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aerogel

HRPPDs

Single photon 
sensors:  SiPMs

pfRICH



SINGLE PHOTON SENSORS FOR CHERENKOV IMAGING at ePIC
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HRPPDs: Large-size MCP-
PMTs by INCOM for the 
pfRICH

SiPMs as single photon 
detectors for the dRICH

Commercial MCP-PMTs (Photonis/Photek) for the hpDIRC



PARTICLE IDENTIFICATION  by ToF
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HRPPDs

Cherenkov 
Imaging 

Timing 
measurement 

AC-LGADS
ToF Resolution:
25-35 ps
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Far-forward 
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Far-backward 
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Luminosity monitor 



FEE ASICs for the ePIC SENSORS
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• ePIC as project detector and as ePIC Collaboration effort

• Technologies, expertise and institutions in ePIC 

• The finalization of the ePIC detector design and the path to the TDR
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Technical Design Report (TDR) – Detector, the needs
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pre-TDR and TDR – Structuring the effort
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ePIC TDR engagement –– Chapter structure
CHAPTER 2      CHAPTER 8 

ePIC responsibility

Joint responsibility

Project responsibility
EIC RRB meeting, May 6-7, 2024 TC Report



pre-TDR and TDR – the ePIC goals
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• The ePIC contributions to the EIC pre-TDR and TDR (Chapters 2,8)
• The EIC pre-TDR and TDR is the top priority
• Precise timescale driven by EIC project requirements

• Scientific production/dissemination
• Derived from TDR Chapter 8  “Experimental Systems”:
• 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, …)

• Detector Subsystem Collaborations and TC-office at work

• Derived and expanded from TDR Chapter 2 “Physics Goals and requirements”
• An ePIC Physics Performance long paper published in a scientific journal

(such as NIMA, JINST, PRC, …) 
• Analysis Coordinators and Physics Working Groups at work

Software and 
computing 
Coordinators and 
Working Groups
at work: 
infrastructure for 
all simulation 
studies 



pre-TDR and TDR – the timelines 

27

 
 

process 
design 
phase

structuring the 
effort

writing
(TDR/notes)

draft ePIC 
pre-TDR

Preparing 
papers for
publicationMid Jan.24

End Oct. 24Mid Mar.24

ePIC pre-
TDR (CD-2)

Late 2024 Early 2025

For the detector subsystems writing includes all the preparatory 
activity: lab and testbeam studies, prototyping, simulations

Detector Subsystem Collaborations have prepared their TDR 
effort planning periodically reviewed at the Technical and 
Integration Council (periodicity: ~ 6 weeks)



• The ePIC detector is fully profiting of the opportunity offered by being, at the 
same time, 

• The EIC Project Detector
• The ePIC Collaboration Detector

• The subsystems are progressing thanks to the dedication and expertise of the 
ePIC Collaboration Institutions

• Adequate qualified expertise is available for all the selected technologies 
(consolidated and novel ones)

• The technology selection is functional to the required performance as 
resulting from the physics scope 

• The ePIC collaborative efforts towards the TDR: 
• In full synergy with the EIC project
• Effort design and structuring phases have been completed
• The writing phase (which includes material production) is progressing
• The dissemination goal via scientific publications is an integral element if this 

effort
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Summarizing
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Thank you
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