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Motivation
Silicon photomultiplier (SIPM) is becoming the detector of choice in RICH Cherenkov TOF PET
many applications, including particle and medical physics.
Modules of SiPMs were developed and tested as Positron emission tomography (PET) is a medical physics modality,
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 PiLas diode laser system EIG1000D, 404nm and 635nm laser heads (35 ps FWHM) * All of the SiPMs tested so far (all 3x3 mm?):
* Light attenuated to single photon levels using ND filters _ _
« Focusing optics (minimum spot size ¢ ~ 3um) Label Producer Model Pixel Pitch Breakdown
« 3D computer controlled stage (< um accuracy) [um] [V]
 Temperature controlled chamber (-70°C to 100°C)
« Hamamatsu R3809 MCP PMT reference photodetector (25 ps FWHM) Ham.S10931 Hamamatsu S510931-050P 50 69
 Readout system (SiPM signal preamplified using NEC uPC2710TB preamp): Hamamatsu Hamamatsu S12641-PA-50 50 65
200x amplifier :
QDC Ham.S13360 Hamamatsu S13360-3050CS 50 20
e > sigﬁglszmiter > CAENV965
# ot AdvanSiD AdvanSiD ASD-NUV3S-P-40 40 26
J Qbe ate Laser Trigger
LE TDC TDC start KETEK 'old" KETEK PM3375TS-SBO 75 25
discriminator - » Kaizu works |«
Photodetector Philips 708 KC37BIA KETEK 'new' KETEK PM3350TP-SBO 50 25
# SensL SensL MicroFC-30050-SMT 50 25
\ SensL-J SensL MicroFJ-30050-TSV 50 25 /
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nclusion
Time resolution < 200 ps FWHM achieved using improved time-walk correction algorithm (< 150 ps FWHM using only single The presumed source of the second contribution are optical crosstalk events, which cause
cell height signals) delayed detection of multiple cell signals by influencing the shape of the signal.
Time resolution of SiPMs tied mainly to the: Possible improvements:
* intrinsic cell resolution « SIPM technology (less crosstalk)
e variation in time that signals need to get from cells to output (worse for larger devices, much improved in newer SIPMs)  reducing the effects of second contribution with suitable time-walk correction algorithm
* at single photon levels, degradation due to additional, delayed contribution in multiple cell height signals (depends strongly e separating the second contribution by improved time pickup (multiple-threshold
on devices/technologies and time pickup used) measurement, waveform sampling)
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