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Radiation levels @ 1.5 TeV 
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Radiation hardness requirements are pretty similar to what expected at HL-LHC

1-MeV-neq fluence: one year (200 days) of operation Total Ionizing Dose: one year (200 days) of operation



Tracker layout: design requirements 
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Higher occupancies than LHC detectors are expected
but 100 kHz crossing rate (MuC with single bunch) vs 40 MHz (LHC)

• Timing: to suppress out-of-time BIB hits

• Directional information: BIB does not 
come from the interaction point

• Energy depositions: pulse shape analysis 
for rejecting soft component 

Baseline tracking geometry

BIB suppression at 1.5 TeV



Sensors requirements
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Sinergy with timing sensors development for HL-LHC

Monolithic devices (CMOS):
Good timing and spacial resolution,
radiation hardness to be improved

Low Gain Avalanche Detectors (LGAD):
Large and fast signal (20-30 ps
resolution), moderate radiation hardness

Hybrid small pixel devices:
No gain but fast timing (20-30 
ps resolution) and good 
position resolution. 
Intrinsically radiation hard

Promising technologies



LGAD sensors – DC-RSD
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LGAD sensors – eXFlu
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LGAD sensors design and production
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There is a strong coordinated effort – now in DRD3 to develop sensors by experts to:
• improve performances  
• face high radiation environment

Lab tests
Irradiation
Test beam 
Planned and on-going



LGAD sensors: RSD→DC-RSD and eXFlu
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A new production of thin LGAD is now released by the FBK foundry  ⇒ EXFLU1
different innovation strategies to extend the radiation tolerance up to the extreme fluences:
▻ carbon shield ▻ compensation
▻ new guard ring design ▻ thin substrates (15–45 µm)

6” Wafer

⇒ extensive testing campaign



RD_MUCOL: strategy and plan 
STRATEGY: 
• select the most promising sensor technology for the detector @ 3 and 10 TeV

⇒ new baseline design in 2-3 years   
• simulation studies on detector performances
• participation to lab and test beam campaigns to optimize sensor/electronics design  

PLAN:
• Contribute to the sensor read-out and set-up for laboratory and test-beam
• A new neo-laurea student will work almost full time for 1 year starting mid Sept.

2023
The TCT (second unit) was not ordered since it requires dedicated personnel. Instead:
• Four-Fold Programmable Logic Unit  ⇒ in the lab
• RSD new electronics multichannel read-out boards ⇒ order to be finalized
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RD_MUCOL: plan 2024++ – DRD3
PLAN:
• Contribute to the sensor read-out and set-up for laboratory and test-beam
• A new neo-laurea student will work almost full time for 1 year starting mid Sept.

2024
• 30  read-out boards single channel – timing characterization  6  keu
• 1 MCP-PMT – time measurement on test beam            15  keu
• 1 Newport x-y movement – axis 50 cm for test beam 25  keu
• Participation to lab measurements and test beams

2025 ⇒ to be considered a possible contribution to sensor production
• Consumables           ~ 25 keu
• Participation to lab measurements and test beams

2026 ⇒ to be considered a possible contribution to sensor production
• Consumables           ~ 25 keu
• Participation to lab measurements and test beams 10
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Single channel read-out board 

Test beam set-up
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DRD3
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DRD3


