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TDR Structure
Design

● Overview ✅
● Detector Requirements ✅

Performance
● Performance with most up to date geometry/envelopes 🚧

○ Energy resolution, Position resolution,
○ e/pi separation, gamma/pi0 separation

● Beam test benchmarking (e resolution) 🚧
● Literature benchmarking (pion response) 🚧
● Backgrounds ✖

Sector Design, Mechanics and Integration
● Sector design and construction 🚧 
● Tracker mechanics ✖
● End-of-sector box mechanics 🚧
● Deflection studies  ✖
● Barrel assembly and integration tooling 🚧

AstroPix Wafers & Modules
● AstroPix characteristics and readiness ✅/🚧
● Automated wafer testing 🚧
● Module & stave design 🚧
● Stave bus design ✖
● Module assembly and scalability ✖

End-of-sector Box and Readout
● SiPMs characteristics ✅/🚧
● SiPM boards and FEB 🚧/✖
● LED system  ✅/🚧
● Tracker End-of-tray card (RDO) ✖
● Slow controls (temperature, humidity)🚧

Cooling
● Cooling system design 🚧
● Global heat load simulations ✖

System Testing
● System Calibration ✖
● System QC ✖
● System Demonstration 🚧/✖

✅ ready to write
🚧 partially ready to write
✖ lots of to do
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Performance
Performance

1. Performance with most up to date geometry/envelopes 🚧
a. Energy resolution, Position resolution,
b. e/pi separation, gamma/pi0 separation

2. Beam test benchmarking (e resolution) 🚧
3. Literature benchmarking (pion response) 🚧
4. Backgrounds ✖

Tasks Time Missing Workforce/Resources

1a and 1b June 2024 (repeated depending on implementation of 
design)

FTEs on reconstruction algorithms 
implementation and validation. 

2 August 2024

3 October 2024 (depending on beam test success)

4 November 2024 Requires input from background 
task-force and work on reconstruction 
algorithms. 
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Sector Design, Mechanics and Integration
1. Sector design and construction 🚧 
2. Tracker mechanics ✖
3. End-of-sector box mechanics 🚧
4. Deflection studies  ✖
5. Barrel assembly and integration tooling 🚧

Tasks Time Missing 
Workforce/Resources

1,2,3 July 2024 Internal preliminary design
Sep 2024 Preliminary design review 
Jan 2025 Internal final design review

4 July 2024 Sector-scale FEA 
Dec 2024 Full system FEA

5 May 2024 Assembly Strategy Decision (w/ Project)
Dec 2024 Assembly and tooling design
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AstroPix Wafers & Modules
1. AstroPix characteristics and readiness ✅/🚧
2. Automated wafer testing 🚧
3. Module & stave design 🚧
4. Stave bus design ✖
5. Module assembly and scalability ✖

Tasks Time Missing 
Workforce/Resources

1 Nov 2024 AstroPix v5 characterization 
June 2025 AstroPix v6 characterization (production chip)

2 Jul 2024 chip-level QC testing for AstroPix v3
Nov 2024 chip-level QC testing for AstroPix v5
Jan 2025 transition from chip to wafer-level QC testing

3,4,5 July 2024 Internal preliminary design
Sep 2024 Preliminary design review 
Apr 2025 Internal final design review
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End-of-sector Box and Readout
1. SiPMs characteristics ✅/🚧
2. SiPM boards and FEB 🚧/✖
3. LED system  ✅/🚧
4. Tracker End-of-tray card (RDO) ✖
5. Slow controls (temperature, humidity)🚧

Tasks Time Missing Workforce/Resources

1 July 2024 Irradiation Studies (FBTF tests)
Sep 2024 Start Bidding/Procurement 

2, 3, 4, 5 July 2024 Internal preliminary design
Sep 2024 Preliminary design review 
Mar 2025 Internal final design review

Formal FEB expert (Norbert has 
been helping us)
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Cooling
1. Cooling system design 🚧
2. Global heat load simulations ✖

Tasks Time Missing 
Workforce/Resources

1, 2 July 2024 Internal preliminary design
Sep 2024 Preliminary design review 
Jan 2025 Internal final design review

TBD: FEA expert to 
conduct simulations (can 
recruit from BIC DSC or 
maybe get help from 
Project)
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System Testing
1. System Calibration ✖
2. System QC ✖
3. System Demonstration 🚧/✖

Tasks Time Missing 
Workforce/Resources

1, 2 July 2024 Internal preliminary design review
Sep 2024 Preliminary design review 
May 2025 Internal final design review

3 May 2024 FTBF Beamtest (Commissioning, e/pion response)
September 2024 First Integrated Mechanical Test Article
Nov/Dec 2024 FTBF Beamtest (Integrations, e/pion response)
July 2025 Large Integrated Test Article
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