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Z:  Introduction:
2

Next accelerator experiments will increase in luminosity

(HL-LHC > 5x10** cm™ s™;

o  Study case LHCb VELO Ull (Run 5) requirements:

Spatial resolution ~ 10 pm;
Temporal resolution < 50 ps:
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Radiation hardness ~ 2.5x10 1 MeV neq/ cm?.

TimeSPOT INFN collaboration:
o 3D-trench silicon pixels
m Rad-hard;
m Timing capabilities.

o Already proved in lab & test beam:
m Temporal resolution < 20 ps;

m Radiation tolerance up to ® = 10"
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2024 Test Beam @ SPS H8, ® = 10" 1 MeV Ne / cm?

Performance Recovery:

INFN
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Cold Temperature TCT Red Laser setup: 90°C

e SETUP:

INFN

o

IGNITE

5|

Climatic chamber  Shielding box DUT on X-Y-Z piezo stages & focussed laser Oscilloscope & online data monitoring
(RF and light) (laser spot diameter ~ 3-4 ym, A=650 nm with 50 ps pulse )

e Notirradiated 3D-trench silicon pixel (setup validation)
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3D-trench silicon pixels @ ® = 10'® 1 MeV g / cm?

e TCT CCE maps @ -20°C:

INFN
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Z:  3D-trench silicon pixels @ ® = 10 1 MeV g / cm?
Z
- e TCT ToA maps @ -20°C:
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08 e Conclusions:
Z2% 1) Extreme irradiated 3D-trench pixels behave very promisingly.

2) New FE is under construction in order to reach HV ~ 1kV.
3) Laboratory measurements will be confirmed at Test Beam in July 2025 !!!
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Irradiation founded by European Union Grant Agreement No. 101057511 EURQ+LA BS

EUROPEAN LABORATORIES
FOR ACCELERATOR
BASED SCIENCES

Q:. Jozef Stefan Institute
Many thanks to Igor Mandié¢ (JSI) for taking care of the irradiation ® @® Ljubliana, Slovenia

THANK YOU!!!
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E 2024 Test Beam @ SPS H8, ® = 10" 1MeV n__ / cm?

e Temporal resolution

o
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2024 Test Beam @ SPS H8, ® = 10" 1 MeV Ne / cm?
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E 2024 Test Beam @ SPS H8, ® = 10" 1MeV n__ / cm?

e Efficiency
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E 3D-trench silicon pixels @ ® = 10'® 1 MeV g / cm?

e TCT CCE maps @ -20°C (horizontal profiles):
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Z:  3D-trench silicon pixels @ ® = 10 1 MeV g / cm?
Z
— e @& =10" CCE Vs HV (vertical profiles):
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E 3D-trench silicon pixels temporal distribution

e Not irradiated reference 3D-trench pixel (amplitude cut @ 50%):
o Central (fast) region;
o Edge (slower) region;
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