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- Sezioni INFN coinvolte: Bologna, Genova, Torino (, Milano, Pisa?)

- Universita partecipanti: Bologna, Torino, Politecnico di Torino, Trento, Milano

- Argomento: sviluppo di sensori MAPS con strato di guadagno per rivelatori di tracciamento “4D”

Aree specifiche di interesse:

- Fisica delle alte energie: HL-LHC,
acceleratori futuri

- Applicazioni mediche: adroterapia
oncologica

- Applicazioni spaziali: rivelatori a basso
consumo

- Eventuali competenze/contributi
aggiuntivi auspicati:

- Studi dedicati su impatto su misure di fisica

(?)

The project aims to develop a breakthrough silicon sensor technology, merging the high integration of Monolithic Active Pixel
Sensors (MAPS) with the timing performance of Low-Gain Avalanche Detectors (LGAD) to achieve an unprecedented time
resolution, combined with low power consumption, addressing the critical needs of next-generation 4D tracking.

Our team has already demonstrated 75 ps resolution with CMOS-LGAD prototypes within the INFN ARCADIA project, a state-of-
the-art result for scalable CMOS sensors, and sub-20 ps for LGAD sensors. We now target 10 ps for CMOS-LGAD by optimizing
their architecture and leveraging our combined expertise in high-granularity CMOS-MAPS for vertex detectors and ultra-fast LGADs
for timing.

The proposed technology addresses three high-impact areas:

High Energy Physics: A scalable, cost-effective solution for large-area timing layers at the High-Luminosity LHC and at future
colliders (e.g. FCC-ee), where material budget and power dissipation are as critical as timing resolution.

Medical Applications: Enhanced Hadron Therapy through real-time beam monitoring. A 10 ps resolution enables energy verification
via TOF, supporting the EU “Cancer” Mission.

Space applications: A TOF layer with tens of ps resolution and low power consumption is highly attractive for future astroparticle
experiments in space, as it can improve background rejection and particle identification.

The project will deliver a CMOS-LGAD demonstrator, fully integrated with dedicated readout electronics and validated in realistic
experimental conditions.

By bridging CMOS-LGAD research and industrial scalability, leveraging existing partnerships with Italian foundries, this project will
consolidate Italy’s leadership in semiconductor detectors for fundamental science and societal challenges.



