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Abstract

Silicon Photomultipliers (SiPMs) are photodetectors with high internal signal amplification, featuring
extremely high sensitivity, down to the level of a single visible photon, and excellent single-photon
time resolution, down to 20 ps FWHM, achieved even with relatively simple readout electronics. Thanks
to these characteristics, SiPMs are currently of great interest in several scientific, medicine and
industrial applications. SiPMs are being evaluated for the detection of light signals in the vast majority
of big science experiments planned for the future, from the HL-LHC upgrades (CMS, LHCb) to future
Dark Matter, Neutrino and rare-event detection experiments (DarkSide, DUNE, nEXO), but also in
commercial applications (nuclear medicine, such as PET, space and automotive LiDAR applications). In
these fields, FBK is at the forefront of developments, collaborating with CERN and several other
research institutions, in the scientific sector, and with important companies, for commercial
applications.
The seminar will introduce the working principle of SiPMs, their internal structure as well as their most
important characteristics, including sensitivity, time resolution and noise sources. The different SiPM
technologies developed at FBK over the past ten years will be described, together with their
optimization, design challenges and their use in various applications, such as big physics experiments.
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