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Charge

4. Sensors and FEE:
a. Status of sensor selection (a single consolidated option, more 

options under consideration) and photosensor characteristics?
b. Status of the sensor validation for the specific application and 

related potential issues?
c. Perspectives of sensor mass production and timelines for the 

production period?
d. Status of FEE selection (a single consolidated option, more 

options under consideration)?
e. Characteristics of the FEEs considered?
f. Status of the FEE development and related potential issues?
g. Perspectives of FEE mass production and timelines for the 

production period?

3/13/23 Rosi Reed - Barrel ECAL Review 2



R&D Timeline 

� FY23: Scale-up to 40 cm complete
oReceive ~25 test samples 
oBeam test with 3x3 (5x5) prototype with 40+ cm.  (CUA, AANL, JLab)
� HallD Jlab beam test logistic: installation, safety, DAQ etc. (JLab)
� Beam test preparation and data analysis (CUA, AANL)

oDevelop and implement a SiPM-based readout (INFN-GE)
oDesign and test an optimized streaming RO chain (INFN-GE)
oSciglass blocks characterization, including Irradiation (IJCLab-Orsay, Kansas 
U.)
oImplement process for different geometries (CUA)

� FY24: Final test of different geometries
oprojective SciGlass as required for barrel EMCal application
ooptimization of reflector and impact of a carbon fibre inner support structure 
for the glass blocks on calorimeter performance

SCINTI
LEX
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2.A R&D: eRD105 Milestones for FY23 and beyond
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See T. Horn’s talk for more details!



Cosmic and on-beam tests of SciGlass
prototype

• Goal: test JLab/EIC streaming readout framework using 5x5 
SciGlass prototype
• Jefferson Lab, Hall-D (PS e+e- 4 GeV beam), Hall-B (cosmic muons)
• Feb 15 - March 20, 2023 (Ongoing!)

•Work done by: M.Battaglieri (INFN-GE), V.Berdnikov (JLab), 
S.Boiarinov (JLab). M.Bondí (INFN-CT), T.Chiarusi (INFN-BO), 
J.Chrafts (CUA), A.Fulci (UniME), Y.Ghandilyan (CUA), 
C.Fanelli (W&M), V. Gyurgjan (JLab) S.Grazzi (UniME), T.Horn
(CUA), D.Lawrence (JLab), C.Pellegrino (INFN-CNAF), 
A.Somov (JLab), M.Spreafico (UniGE)
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Setup in Hall D
Setup in Hall D

Setup in Hall D

Setup in Hall D
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Streaming Read Out Components
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Streaming Read Out Components: FEE
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Streaming Read Out Components: Backend
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Streaming Read Out Components: Online
Reco
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Streaming Read Out Components: Online 
Reco
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Cosmic and on-beam tests of SciGlass
prototype

• Each scintillator read by 2 Hamamatsu S14160-
6050hs
• area: 6x6 mm2
• pitch: 50um
• PDE ~ 50%

• Bias voltage provided by a INFN-Genova
custom-designed board

• Signal amplification obtained by INFN-Genova
custom transimpedance amplifier
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Cosmic and on-beam tests of SciGlass
prototype

• Streaming RO tests in Hall-B and Hall-D: real-time calibration and AI-supported
algorithms to distinguish cosmic from (e-) EM showers

• Bias voltage provided by a INFN-Genova custom-designed board
• Signal amplification obtained by INFN-Genova custom transimpedance amplifier
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Cosmic and on-beam tests of SciGlass
prototype
• FE: 5x5 EIC prototype ECAL à 2x2x40 cm3 scintillating glass, 2x SiPMs + custom preamps + 2 x fADC250 + VTP

• BE: CODA+ TRIDAS+JANA2

• x3 matrix installed in Hall-B counting house:
• 5x5 matrix installed in Hall-B PS

• Currently taking data in Streaming mode in both Hall-B (cosmics) and D (cosmics and EM shower)

Data 
measured 
through the 
chain!
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See T. Horn and D. Kalinkin’s talks for more details!



Charge

4. Sensors and FEE:
a. Status of sensor selectionà Hamamatsu S14160-6050hs 
b. Status of the sensor validation for the specific application and related 

potential issues? à Tests ongoing, no SiPM performance issues
c. Perspectives of sensor mass production and timelines for the production 

period? à Hamamatsu
d. Status of FEE selection à JLab fADC250+VTP Board works in prototype 

tests, v2.0 on the way
e. Characteristics of the FEEs considered?  à Custom designed based on 

previous successful boards, need to operate in large magnetic fields, data 
reduction, serviceability, etc

f. Status of the FEE development and related potential issues?  à Working 
prototype w/SciGlass tests in process, some R&D work needed

g. Perspectives of FEE mass production and timelines for the production 
period? 
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Back-Up
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Requirements and Design Philosophy 

• Front-End Boards custom designed for each detector, populated with ASICs/COTS, 
operate in largemagnetic fields.

• ASICs/COTS process analog signals and digitization tailored to each type of 
detector technology, data reduction (e.g., zero suppression) desirable.

• Maximize synergies in electronics and minimize cabling.
• Electronics, including digitizers, close to the detector as much as possible and 

where applicable.
• Prefer to limit FPGA use inside detector volume.
• Serviceability as a design criteria.
• Triggerless operation of the electronics as default; triggered operation for 

calibration, test, debugging.
• Meet current US standards per NEC, UL, FCC, NEMA:
• Equipment assessment reviews for conformance to EHS&Q.
• Radiation levels at EIC are much lower than at LHC by O(100). EIC detector 

radiation map has been updated and will guide formulation of electronics 
requirements for radiation hardness/ tolerance.

• Requirements and Design Philosophy
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