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The Jefferson Eta Factory Experiment

• Goal: study decay modes of η/η’
o Measure kinematics of more 

common η decays to learn more about 
quark masses

o Measure kinematics of rare decays to 
constrain chiral perturbation theory 
models

o Search for decays that violate 
conservation laws

o Search for dark matter particles

• Final states all include π° and/or γ
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The Jefferson Eta Factory 
Experiment

• Current challenges: inability to localize 
center/distinguish between EM showers from 
η decays
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The Jefferson Eta Factory 
Experiment
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(ECAL) insert
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The Jefferson Eta Factory 
Experiment

• Current challenges: inability to localize 
center/distinguish between EM showers from 
η decays

• What we need: improved granularity 
and resolution >> new eta calorimeter 
(ECAL) insert

• Proof of concept: successful prototype 
used in PrimEx-eta experiment
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ECAL Insert

432 Pb-glass (4x4x40 cm3) FCAL modules 
are replaced by 1596 PbWO4 crystal 
(2x2x20cm3)  modules

The new ECAL modules will:

• Improve energy and position resolutions 
by a factor of 2

• Improve granularity to reduce shower 
overlaps by a factor of 4

• Improve radiation resistance by a factor 
of 10
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ECAL Modules

• Lead-tungstate (PbWO4) crystals are 
scintillators – they convert ionizing radiation 
into light

• Photomultiplier Tubes (PMTs): devices that 
convert light into a measurable electric 
current

• The PMT housing and mu-metal foils will 
help reduce the effects of the external 
magnetic field on the PMT

• A high voltage divider is connected to high 
voltage, low voltage, and signal cables
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PMT Divider &
Amplifier

PMT

Light Guide

Mu-metal foil
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Mu-metal Cylinder

Kapton

ECAL Modules - Build Your Own!

ESR Foil

PMT Housing

Tedlar

Brass Strip Assembly



PMT Testing

• Each calorimeter module was tested using 
the Light Monitoring System (LMS): 

1. Activating an LED into the front of the module

2. Recording and digitizing data

3. Analyzing the signal via an oscilloscope

• Modules must be tested row by row to 
ensure consistent results across all 1596 
output channels
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PMT Testing

• All PMT testing was documented

• Common issues included:

• Soldering defects

• Component mix-ups (dividers, cables, 
etc.)

• Broken connectors

• Some outliers remain – but within 
reason
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Cable Installation

• 7 cable crates 

• Divided into +/- Top, Mid, and Bottom

• Bundles from each crate were split and 
reorganized to connect to the patch panel

• All cables were first connected to the VXS 
crates and pulled under and through the 
detector platform to connect to the ECAL 
modules

• Excess length was stored underneath the 
detector
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Cable 
Installation
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Next Steps

• Finish PMT testing for the top half of the 
detector

• Software

• Start running in January 2025!
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Extra Slides - PMT

Hamamatsu R4125
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