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● LHCb VELO UII (HL-LHC RUN 5);
● Future high intensity colliders;
● Neutrino tagging @ high rate.

Cold-TCT measurements

● Test the hybrids (3D-TimeSPOT sensors with IGNITE ASIC)
○ Validation & optimization;
○ Timing performances;

● Build and test a 4D telescope @ test beams:
○ Tracking performances;
○ Timing performances;
○ Detection efficiency;

Charge collection 
efficiency 100%.

Temporal resolution ~10ps.

LHCb UII

● INFN TimeSPOT Sensors:
○ 3D-Trench design;
○ 55 μm pitch.

● Characterization setup design
○ Cold-TCT.

michele.verdoglia@studenti.unipd.it

T = -40°C

λ = 1030 nm

Not irradiated @ HV=50V    Vs.  Ф = 1018 1MeV neq / cm2 @ HV=490V

VCI 2025

p+ vS. n0 Irradiation @ 𝛟 = 1017 

IFAE 2025

Test Beam characterization

IV measurements at the INFN Cagliari clean room.
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~97%

Frontiers

Detection efficiency ~97%.
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● 28nm CMOS;
● 64x64 pixel;
● 55 μm.

INFN IGNITE Project

goals
● TID > 1Grad;
● 𝞂t< 50ps;
● 𝞂x ~ 10μm.

What’s next ?

~10ps

100%

Neutron irradiation up to 1017 1MeV neq/cm2.

Characterization of 3D silicon pixel sensors 
irradiated up to 1018 1MeV neq/cm2 with ~10ps temporal resolution

σt
eff = 8.4 ± 0.3 ps
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