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Calorimetry WG had two meetings to discuss TDR efforts
https://indico.bnl.gov/event/22281/ 02/07/2024
• discussed charges from TIC to DSCs
• forward HCal and Barrel Ecal
• C/S TDR software  needs
Adopted approach by forward HCal group (Friederike), i.e. a single slide with a coded high level contents 
of TDR to give at a glance sub-system status.

https://indico.bnl.gov/event/22476/.      02/21/2024

• nECal
• BEcal
• bHCal
• Forward ECal
• nHCal

https://indico.bnl.gov/event/22281/
https://indico.bnl.gov/event/22476/




02/21/2024 ePIC Calorimetry meeting

Backward ECal TDR planning

1

o Detector design
 Overview
 Detector requirements
 Radiation requirements
 Radiator (PWO)
 Test beam results

o Performance
 Single particle studies w/ & w/o material
 Clusterization
 Full event reconstruction (including

background)
o Mechanics

 Stacking layout
 Support frame
 Stress simulation

o Read-out
 SiPM choice
 Radiation tests
 SiPM boards
 FEB

o Cooling
 Heat load simulations
 Prototype measurements

o Monitoring systems
 LED
 Temperature

o Integration



BEcal





1. Executive Summary. 
1.1 ePIC Experiment
1.2 Forward Electromagnetic Calorimeter
1.3 W/ScFi technology
1.4 SiPM Photo Detectors
1.5 Electronics
1.6 Mechanics and Integration
1.7 Calibration and Monitoring
1.8 Simulations
1.9 Performance
1.10 Conclusion

2. Design Considerations (‘Requirements’)
2.1 introduction, EM and hadronic particle reconstruction
2.2 Acceptance Considerations
2.3 Resolution Considerations
2.4 Environment

2.4.1 Surrounding Detectors
2.4.2 Rates and Occupancy
2.4.3 Operation Considerations

3. Production and Assembly
3.1 Production Schemes
3.2 Assembly Schemes
3.3. QA

4.  Production 2x2 tower block details
4.1 Scintillation Fibers
4.2 Tungsten Powder
4.3 Glue materials

5. Installation 4x4 towers block details
5.1 Design
5.2 Assembly steps
5.3 Stress tests

6. Light Guide Design
6.1 Design Considerations
6.2 Efficiency and Uniformity of light collection
6.3 Bench test measurements

7. Photo Detectors
7.1 SiPMs introduction
7.2 Characteristics
7.3 Radiation Damages
7.4 SiPM ordering
7.5 SiPM currying board design
7.6 SiPM boards QA and calibrations
7.7 SiPM boards mounting on light guides

8. Electronics
8.1 General EMcal Readout Scheme
8.2 Preamplifier Shaper (Requirements, Specifications, Implementation (RSI))
8.3 ADCs (RSI)
8.4 SiPM biasing (RSI)
8.4 Digitizing Module (RSI)
8.5 SPICE Simulations and Bench Test Results
8.6 Signal routing and Cabling
8.7 Cooling
8.8 Slow Controls

9. Mechanics, Integration, Installation
10. Calibration and Monitoring

10.1 Calibration with Physics
10.2 Monitoring with LED system

11.Simulations
11.1 Acceptance (barrel/endcap region)
11.2 Resolutions (energy, position)
11.3 Effects of dead material upfront on performance
11.4 Dynamic range, rates
11.5 Pi0/gamma discrimination with ML

12. Performance
12.1 Test beam results with prototypes.

13. Collaboration
14. Safety
15. Schedule

Forward EMCal TDR. Contents
DRAFT

Legend:
Black – ready for writing/previous works
Red – on-going R&D  106/109
Brown – require more work, engineering support,
PD, collaboration growing







Takeaways.
1. Overall groups are on track to reach pre-TDR/TDR level by the end of 2024 but it will be tight. 
2. Design considerations, justifications, and some implementations coming from YR or past and on-

going R&Ds.
3. Common topics, which requires ‘lots of work’ are front end electronics, SiPMs (noise), detailed 

detector components design/tests etc.. subjects of on-going R&D and PD efforts closely tracked by 
the project.

4. Integration is another area where all sub-system indicated they need to make a progress, which 
requires close work with project engineers.

5. Software, no particular showstoppers. Desired improvements are truth-cluster connections, realism 
of detector models including services, SiPM noise implementations, background.

6. Irradiation tests (SiPMs and some electronics components) need to be performed, on track now.
7. Difficult case is nHCal.  Functionality of this detector is quite different from calorimeters used in 

collider experiments HEP/NP in the past (expertise). To get to pre-TDR/TDR level by the end of 2024 
will be very challenging.


