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Radiation detection with scintillators and photomultiplier tubes (PMTs) has been largely used so far in applications ranging from High Energy Physics to Medical Physics as well as homeland security. However, some problems due to the
magnetic field sensitivity of PMTs and the high cost of the devices related to quite difficult production processes, have encouraged the exploration of new devices with similar characteristics. Silicon Photomultipliers (SiPMs) are the solid-
state equivalent of PMTs, with the advantages of single-photon counting capability, very high time resolution (about 100 ps), comparable gain (10°) , improved photo detection efficiency for higher wavelengths, magnetic field insensitivity,
small size and ultimately very low cost. They are made of a matrix of pixels that are Geiger-Mode Avalanche Photodiodes (GM-APD) connected in parallel to the same Silicon substrate. These APDs work like binary devices, detecting solely
the presence of photons, but the SiPM as a whole acts as an analog device. However, the device structure, the packaging of pixels and the solid state nature of SiPMs involve new problems like non-linearity, dark noise, after-pulsing and
crosstalk.
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The parameters of selected Hamamatsu MPPCs were measured. A good agreement with the expected values was found in
the case of the device terminal capacitance. The values of the quenching and diode (and total pixel) capacitance are
consistent for devices with the same pixel size. The values of the parasitic capacitance associated to the metal grid that
connects the pixels in parallel are consistent for MPPCs with the same active area. From a PSpice simulation the pulse rise
time associated with devices with a smaller pixel size was found to be shorter, suggesting the choice of these sensors for the
use in timing applications.

striking the device as well as with the increase of the bias voltage when the MPPC was not coupled to any preamplifier. The
histogram of the rise time for different current preamplifiers shows that the best amplifier for timing applications should
present mainly good noise performances when coupled to the SiPM.

The work described so far has been focused on the timing performances study of a selection of SiPMs for application in ToF-
PET. Next developments will be the upgrade of the readout electronics to a faster preamplifier with higher bandwidth, gain

and better S/N and a detailed study of the properties of various inorganic scintillating crystals with a very fast response, high
density, atomic number and high light yield. /
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In the second part of the work, the effect of the readout electronics on the timing performances of the devices was studied.
KThe results show an improvement of quantities like rise time, S/N and time jitter with the increase of the number of photons
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