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Presentations about ePIC @CPAD2024

Barrel Imaging Calorimeter (2 parallel talks, 1 poster)
• Jared Richards: Electron and Pion Response Benchmarks for the ePIC Barrel Imaging Calorimeter (poster)
• Henry Klest: The Barrel Imaging Calorimeter of the ePIC Detector
• Bobae Kim: AstroPix for the Barrel Imaging Calorimeter in ePIC

Forward HCAL (4 parallel talks, 2 posters)
• Fernando Flor: First Test Beam Results from the LFHCal Prototypes for the ePIC Detector at the EIC
• Tristan Protzman: First Test Beam Results from the ePIC LFHCal Prototype utilizing the HGCROC Digitization
• Everett Hagen: ePIC LFHCAL Testbeam Module Production (poster)
• Cordney Nash: LFHCAL Test Modules (poster)
• Prakhar Garg: Automatization of LFHCal scintillating tile evaluation for the ePIC detector at the EIC
• Weibin Zhang: Testing a SiPM-on-tile calorimeter prototype with 200 GeV pp collisions at RHIC

pfRICH (1 parallel talk)
• Alexander Kiselev: EIC HRPPDs and their application in a proximity focusing RICH for the ePIC detector

Gaseous Trackers (1 parallel talk)
• Kondo Gnanvo: MPGD Trackers in the ePIC Detector at the EIC

Si Trackers (1 parallel talk)
• Zhenyu Ye: MAPS Silicon Vertex Tracker and AC-LGAD Time-of-Flight Detectors for the Electron-Ion Collider

9 parallel talks and 3 posters related to ePIC Detector were presented at CPAD2024!
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Barrel Imaging Calorimeter (1)
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BIC (2): Beam test result
Beam test at FANL, June 2024
• e/π Beam at 4, 6, 8, and 10 GeV
• μ/π Beam at 10 GeV, inserted lead sheet absorbs electrons
• e/π PID: Two FTBF Cherenkov detectors
• Trigger: FTBF Beamline Scintillators

Energy response of e- fulfils the BIC requirements.
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Key Challenges of barrel EM calorimeter
Energy resolution < 10%/√(E) + (2-3)%



BIC (3): Beam test result of Astropix
Testing and characterization of AstroPix_v3 is underway:
• First 120 GeV proton response: 39.41 keV for MIP which sits well 

within dynamic range (25 keV - 200 keV) in v3
• The proof-of-concept demonstration of the integration of two 

daisy-chained AstroPix layers in a beam-like environment

For the upcoming beam test at FNAL in 2025,
• Integration of AstroPix & Pb/SciFi DAQ using HGCROC (CALOROC)
• External clock in the current AstroPix readout system
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Forward HCAL: LFHCal
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• Steel absorber, 4×2 plastic scintillator tiles + SiPM
à Total 74 scintillation layers for beam test

• Module Production for beam test
• Beam test at CERN using HGCROC readout and CAEN readout

• Muon @ 5 GeV
• Electrons @ 1, 2, 3, 4 and 5 GeV
• Pions @ 3, 5, 8, and 10 GeV
• Additional hadrons @ 5, 8, 10 and 15 GeV

• QA for scintillator tiles



Forward HCAL: LFHCal (1)
Module Production for beam test
SiPM calibration using LED and cosmic test 

6



Forward HCAL: LFHCal (2)
Beam test using HGCROC readout
• Full module at CERN PS
• First 𝜇+ ADC results
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Forward HCAL: LFHCal (3)
Beam test using CAEN DT5202+DT5215 readout
• DT5202 x 8 coupled to DT5212 concentrator
• First look at results from Fall 2024 Test beam at CERN PS 

using CAEN readout
• Cell-by-cell MIP calibration performed across entire 64-

layer module (512 cells)
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Forward HCAL: LFHCal (4)
Automatization of LFHCal scintillating tile evaluation
• evaluate the quality of these tiles in terms of Dimensions 

(by optical scan) and Light yield (by Sr90 scan)
• Economic and easy to use setup for tiles characterization 

has been developed and initial results are very satisfactory
• Some fine-tuning is still in progress to be ready for prime 

time
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pfRICH: HRPPDs (1)
EIC HRPPD photosensors
• A 120mm x 120mm DC-coupled MCP-PMT produced by Incom Inc.
• 104 mm x 104 mm active area (~75% geometric efficiency)
• 5mm thick fused silica window with a bialkali photocathode
• A pair of 10 μm diameter pore MCPs in a chevron configuration

Demonstrate production capability and reproducibility of key 
performance parameters
• Gain, QE, Photon Detection Efficiency (PDE), Dark Count rates (DCR), 

timing resolution, ...
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pfRICH: HRPPDs (2)
EIC HRPPD photosensors
• PDE and gain uniformity scans to be completed at BNL on a 

time scale of few months
• B-field resilience studies are planned at BNL, CERN (by INFN 

groups) and Argonne
• Aging studies are planned at JLab, INFN Trieste and BNL
• A final design and test production pass is anticipated 

(depends on the full evaluation outcome)
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pfRICH (3)
pfRICH with HRPPD photosensors meets EIC Yellow Report requirements
• Track-level p/K/p identification up to 7 GeV/c (or higher, if efficiency 

can be somewhat sacrificed)
pfRICH prototype beam test at Fermilab is planned for spring 2025
• Confirm p/K separation reach (ring imaging) and high-resolution 

timing performance at once
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Gaseous Trackers: MPGD (1)
MPGD subsystems in ePIC Central tracking detectors:
• CyMBAL: Barrel Inner Cylindrical Micromegas Layer

• 12 cm X 12 cm micromega prototypes tested.
• Module prototype is in progress.
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Gaseous Trackers: MPGD (2)
MPGD subsystems in ePIC Central tracking detectors:
• μRWELL-BOT: Barrel Outer MPGD tracker

• Thin-gap double-amplification GEM-µRWELL hybrid 
detector

14



Gaseous Trackers: MPGD (3)
MPGD subsystems in ePIC Central tracking detectors:
• μRWELL-ECT: End cap MPGD disks
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Si Trackers (1)
MAPS Silicon Vertex Tracker
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Si Trackers (2)
AC-LGAD Time-of-Flight Detectors
• Backward: HRPPD with 10-20 ps resolution
• Barrel: AC-LGAD strip sensors with 35 ps resolution
• Forward: AC-LGAD pixel sensors with 25 ps resolution
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Summary

• Total 9 parallel talks and 3 posters related to ePIC Detector were presented at CPAD2024.

• Barrel Imaging Calorimeter (2 parallel talks, 1 poster)

• Forward HCAL (4 parallel talks, 2 posters)

• pfRICH (1 parallel talk)

• Gaseous Trackers (1 parallel talk)

• Si Trackers (1 parallel talk)

àPresented significant R&D progress, highlighting key advancements and promising results.
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