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EEEMCAL 3x3 PWO prototype SiPM based

● Improved prototype with new SiPM based assembly

● Same size 3D printed frame as PMT based version 

● Two piece SiPM holder concept developed 

● Holders are 3D printed (PLA plastic) 

● PEEK plastic will be used in real detector

● Silicon based glue for frame, no SiPM glueing to crystal

● SiPM soldered to circuit board with SMA connector 

● 25um cell SiPM for beam tests installed (75um second option)

● LEMO output at the detector patch panel

(BIAS/Preamp or Waveboard application)

 

Goal of the tests: Optimize and test SiPM readout chain with new generation PWO crystals
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Configuration #1: BDX Bias/Preamp boards Readout of SiPM
EEEMCAL 
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https://indico.cern.ch/event/803690/contributions/3572798/attachments/1916342/31
68330/DeNapoli-NEPLES2019.pdf

BDX experiment at Jefferson Lab

Configuration #2: BDX SRO Waveboard tests with EEEMCAL
prototype in HallD
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● HallD parasitic test beam area, secondary lepton beam with energy range (3-6) GeV  
● Trigger based measurement method established with NPS and FCALII prototypes (baseline) 
● Recently instrumented new prototypes with SiPM or PMT photosensors (3x3 matrix) to measure

         the performance of the calorimetry scintillator materials PWO and SciGlass 

● Spring/summer run 2020 HallD tests:
➔ 3x3 PMT based PWO prototype installed. The position aligned and surveyed on micron level 
➔ Baseline calorimeter performance established with trigger GlueX DAQ (parasitic mode) 
➔ Central cell events hits (PS tile 59) correspond to ~ 4.5GeV lepton 
➔ INFN Waveboard ADC instrumented in mini VXS crate for SRO tests
➔ Scintillator pads in front of central cell installed for software L2 trigger
➔ SRO DAQ cabled, connected and tested

         Setup scheme                                        SiPM(left) & PMT(right) cal. prot.                 Waveboard 

Goal of the tests: test/optimize the entire readout: preamps, fADC or Waveboard
digitizers in combination with streaming DAQ system

Configuration #2: BDX SRO Waveboard tests with EEEMCAL
prototype in HallD
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● SRO tests performed  during GlueX HighLuminosity run (350nA photon beam)
● Waveboard read-out 9 calorimetry channels (PMT`s) + 2 trigger channels (SiPM`s)
● SiPM`s voltage supply and preamplification directly at the Waveboard
● ~1.5 kHZ rate per channel with BEAM ON , no issues observed
● Waveboard+TriDAS+JANA2 DAQ chain tested

● Beam data acquired:
➔ Binary data (Waveboard stand alone) 
➔ Without L2 software trigger (Waveboard+TriDAS)
➔ With different combinations of L2 trigger(Waveboard+TriDAS+JANA2)

● JANA reconstruction and calibration offline plugin update and data analysis ongoing

 

              DAQ rates with beam ON                                                       Calorimeter response, channel by channel

Configuration #2: SRO tests behind Pair Spectrometer in HallD
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Configuration #3: SiPM matrix based 3x3 CRYTUR PWO prototype

● CRYTUR USA concept
● 9 CRYTUR crystals
● 16 SiPMs per crystal
● 3x3 mm^2 SiPMs
● ~90k cells per SiPM
● Plug-n-play prototype
● First working RO version for EIC

● Expect delivery: October 2021
● Direct performance comparison

with 3x3 PMT version, INFN
SiPM version

● Energy resolution studies
● Noise studies
● Light collection studies
● Linearity studies
● Threshold studies 

Goal of the tests: Optimize and test SiPM
matrix readout chain with new generation

PWO crystals



8

Nucl.Instrum.Meth.A 987 (2021) 164807
Instrum.Exp.Tech. 60 (2017) 3, 322-329
J.Phys.Conf.Ser. 798 (2017) 1, 012223
Nucl.Instrum.Meth.A 896 (2018) 24-42

Electronics Overview TCR 
Fernando J. Barbosa
https://halldweb.jlab.org/doc-
public/DocDB/ShowDocument?docid=2515

https://halldweb.jlab.org/doc-public/DocDB/ShowDocument?docid=2913

 Considered configuration: SiPMs applications to GlueX Calorimetry

https://halldweb.jlab.org/doc-public/DocDB/ShowDocument?docid=2913
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 Considered configuration: SiPMs applications to GlueX Calorimetry
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