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Calorimetry for the Electron Ion Collider
Craig Woody
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EEMC

BEMC
FEMC

❑ Forward Insert Calo
(see talk by Miguel Arratia)

LFHCAL

https://indico.bnl.gov/event/17072/contributions/70367/attachments/44701/75417/CPAD 2022 - Calorimetry for EIC.pdf


The LFHCAL forward hadronic calorimeter for the EPIC detector at the EIC
Norbert Novitzky
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LFHCAL : Highly segmented calorimeter
Allows detailed analysis of shower development

https://indico.bnl.gov/event/17072/contributions/70374/attachments/44736/75467/CPADNovitzky.pdf


Design Concept of Imaging Barrel Electromagnetic Calorimeter for the Electron-Ion Collider
Jihee Kim
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Alternative desgin for ePIC barrel calorimeter
Reusing pixelated sensor for postion determination

https://indico.bnl.gov/event/17072/contributions/70372/attachments/44700/75498/CPAD-Workshop-2022-KIM-20221130_v2.pdf


Proton endcap ElectroMagnetic Calorimeter Design and Simulation 
Jongling Ji
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▪ Simulation of 0 separation capabilites
▪ Comparing various calorimeter variants, show is choice for ePIC detector 

0 merging probability - Simulation

https://indico.bnl.gov/event/17072/contributions/70373/attachments/44731/75459/main.pdf


A high-granularity calorimeter insert based on SiPM-on-tile technology for the EIC 
Miguel Arratia
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Calorimeter insert surrounding the forward beam pipe

Expected Energy Resolution MIP timing resolution 250 ps

https://indico.bnl.gov/event/17072/contributions/70365/attachments/44726/75451/CPAD 2022%2C Calorimeter insert.pdf


The FoCal detector at the ALICE experiment 
Tommaso Isidori
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Part of ALICE upgrade (starting 2029)
Molier radius of the calorimeter is 1 cm –
spatial resolution of pixels much better. 

https://indico.bnl.gov/event/17072/contributions/70375/attachments/44819/75594/2022-11-30-CPAD_Isidori_v5.pdf


Secondary Emission Calorimetry 
David Winn
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▪ Secondary emission calorimetry provides 
potentially very fast and radiation hard 
calorimetry option.

▪ Beam tests with conceptual setups
demonstrate prove of principle.

▪ Beam tests with MCP demonstrate very 
fast timing response. 

MCP

beam

W 
absorbers

https://indico.bnl.gov/event/17072/contributions/70371/attachments/44802/75603/SE Talk CPAD 2022_3.pptx


Status and Results of the Water-based Liquid Scintillator R&D facility at Brookhaven National Lab 
Xin Xang
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▪ Improvement of light yield with WbLS measured.
▪ Improved scintillation and Cherenkov component

https://indico.bnl.gov/event/17072/contributions/70366/attachments/44686/75409/CPAD2022_Xin_v3.pdf


Eos: a prototype for next-generation neutrino detectors 
Gabriel Orebi Gann
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▪ Customizing time constants of scintillators to optimize detector peformance 
▪ Optical decoupling of scintillation and Cherenkov components

https://indico.bnl.gov/event/17072/contributions/70696/attachments/44687/75395/2022-11-29 CPAD.pdf


Removing optical and radiological contaminants from Water-based Liquid Scintillator 
Robert Svoboda
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▪ Practical implementation of a 
WbLS detector requires careful 
control of LS and contaminations.

▪ Method established, scaling up of 
demonstrator setup.

https://indico.bnl.gov/event/17072/contributions/70697/attachments/44801/75572/Svoboda_CPAD_2022.pptx


Scaling up WbLS detector demonstrators
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Loading with 30%

Additives manufacturing of scintillators: Status and Opportunities 
Michael Febbraro

https://indico.bnl.gov/event/17072/contributions/70698/attachments/44671/75371/CPAD_2022.pdf


The R&D of the New Glass scintillator with high density and high light yield 
Sen Qian
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▪ R&D on glass scintillators for
future experiments very 
promissing.

▪ Improving LY and density.
▪ Working with industry to 

explore mass production.
▪ See also table in RYZ talk p19. 

https://indico.bnl.gov/event/17072/contributions/70370/attachments/44799/75570/CPAD--Remote--QianSen.pdf
https://indico.bnl.gov/event/17072/contributions/70369/attachments/44692/75401/ryz_221129_CPAD_crystals.pdf


A TOPAS Simulation of Low-Dose High-Resolution Low-Z-Medium Whole-Body TOF-PET 
Kepler Domurat-Sousa

02.12.2022 WG2 Summary 15

Assumed performace : 100 um spatial resolution, 
1 switched dye molecule per keV, and 212 ps
time resolution (500 ps FWHM)
required dose 1/1000 of current PET 

▪ Improve PET scanner performance by better 
measurement of the vertex.

▪ Conceptually very relevant for precision
timing in collider experiments.

https://indico.bnl.gov/event/17072/contributions/70699/attachments/44677/75379/CPAD TOPAS talk.pptx


Recent Progresses of Inorganic Scintillators for Future High Energy Physics Experiments 
Renyuan Zhu 
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Ultrafast response (0.2/0.6/0.8 ns) with BaF2 and BaF2 :Y

Lu2 O 3 :Yb (9.4 g/cc) shows an 
ultrafast decay time of 1.1 ns with 
negligible slow component

https://indico.bnl.gov/event/17072/contributions/70369/attachments/44692/75401/ryz_221129_CPAD_crystals.pdf


Study of the Properties of Quantum Dot InAs/GaAs 
Tushar Deepak Mahajan
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▪ GaAs QD scintillator :
▪ Very large light yield 
▪ Integrated design
▪ Radiation hardness

https://indico.bnl.gov/event/17072/contributions/70700/attachments/44691/75399/CPAD_2022_Novel_Scint_Dect.pdf


Summary
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▪ Calorimeters become 5D detectors – measuring energy, postion and time.

▪ Wide range of activities to achieve this goal : Combining technologies, 
uzing proven technologie and enhance with new approaches.

▪ New materials, production methods and adopting technologies from 
industry.

▪ I learned a lot.


