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Characterization of an imaging system demonstrator
for PET applications
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Silicon Photomultipliers (SiPM) represent an effective alternative to photomultiplier tubes used in actual
Positron Emission Tomography (PET) scanners. Exploiting the design solutions offered by the Silicon tech-
nology it is now possible to build small devices and to pack them in monolithic arrays at millimetric pitch.
This feature allows overcoming the limit in spatial resolution imposed by the current devices.
A demonstrator of PET imaging system based on LYSO crystal arrays coupled to SiPM matrices is under con-
struction at the University and INFN of Pisa. Two SiPM matrices, composed by 8 x 8 SiPM pixels, 1.5 mm
pitch, have been coupled one to one to a LYSO crystals array and read-out by a custom electronics system.
Front-End ASICs were used to read 64 channels of each matrix. Data from each Front-End were multiplexed
and sent to a DAQ board for the digital conversion; a motherboard collects the data and communicates with
a host computer through a USB port for the storage and off-line data processing.
In this paper we describe the methods adopted for testing the imaging system and the results obtained in
terms of the parameters that qualify the performance of the system for PET application.
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