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Backward ECal in ePIC (EIC detector)

EAP EIC 2025 - Calo26/09/2025

High resolution in the forward region 
(endcap) can only be achieved with 

homogeneous materials, such as crystals

Backward
ECal

Technology choice: PWO crystals (2x2 cm2) with high density SiPM 

(16 3x3 mm2 or 4 6x6 mm2 per crystal)

Requirements:
➢ Energy resolution: 2%/E + (1-3)%
➢ Pion suppression: 1:104

➢ Minimum detection energy: > 50 MeV

▪ ~3000 PWO crystals

▪ SiPM readout

▪ Cooling

▪ LED monitoring
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ASICs
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7 Calorimeters 

(5 in central detector + 3 far-fwd/bwd region) 

currently planning to use CALOROC

If CALOROC is proven feasible for the backward ECAL, 

then 3 additional calorimeters will use it                     

(bwd ECal, ZDC, B0)

A total of 10 calorimeter systems 

(hadronic and electromagnetic)

EICROC planned for 3 far-fwd trackers 

(B0, RP & OMD) + fwd-TOF: 

4 AC-LGAD detector systems
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Mechanics: internal structure
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➢ Design and fabrication completed

➢ Part received and under tests (if successful, part will be final)
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Mechanics: external structure
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➢ Set of 12 cooling plates made by Friction Stir Welding (FSW) 

➢ One plate (prototype) received and under tests

Thermal tests 

ongoing…
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Readout electronics: CALOROC
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Readout solution we propose for the backward ECal (EEEMCal) : CALOROC

➢ Based on HGCROC developped for a SiPM calorimetry

➢ Low power comsumption (easier cooling)

➢ Cost efficient
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Front-end electronics: design concept
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Prototype board under construction



8

Beam test at DESY (Feb 2025)
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➢ 1 – 5 GeV electron beam through a 2x2 mm2 collimator

➢ Triggered by 2 scintillators

➢ Typical DAQ rates: ~50-100 Hz

➢ Prototype on a X-Y table with 0.1 mm position accuracy
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Beam test results
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➢ Successful readout of the full  400-channel prototype using HGCROC

➢ Full check-out of the electronic chain in realistic conditions

➢ Energy and position reconstruction of showers

➢ Good dynamic range confirmed

➢ Reasonable linearity of the readout

Several issues encountered:

➢ Power supply instability

➢ Some connectors not grounded properly

➢ Electronic noise not yet understood (bad grounding, bad cable 

isolation…)

Energy resolution measured was far from the needed goal

Issue not likely related to the readout chip (HGCROC) but to the setup
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EIC reference schedule
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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

➢ Currently: Finalizing detector design

➢ 2026: TDR completed (CD-2/3)    

➢ 2027: Detector construction

➢ 2033/4: Installation/commissioning

➢ 2035: Start of physics program

EIC detector milestones
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The ePIC collaboration
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Collaboration
https://www.epic-eic.org

Formed in 2022 → Now

~1050 collaborators, 25 countries, 

182 institutions

US: 8 National Labs + 59 Universities

https://www.epic-eic.org/
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EIC detector work organization
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Integration of                Collaboration in EIC Project WBS:
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Project organization
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* Preliminary name attribution
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WBS
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FTE
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FTE chercheurs (EICCalo & RP combined) 

IT needs/request
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Timeline
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Request of resources for 2026
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Plans for 2026: EIC-Calo
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• Detector frame (IJCLab: 10kE)

• Larger prototype for mechanical (cooling, stress…) studies (IJCLab: 11kE)

• Test boards for CALOROC (OMEGA: 10kE)

• Production of front-end boards with CALOROC chips (LLR: 16kE)

• Travel (IJCLab, OMEGA, LLR: 42kE)

New beam test at DESY requested in June 2026
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Back-up
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Back-up
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