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Photosensors based on Silicon Photomultipliers (SiPM) are being considered good substitutes of the well established Photomultiplier Tube (PMT) technology. SiPMs are very fast, have high

Abstract gain and they are almost not affected by magnetic fields. We intend to use arrays of SiPMs for the design of Positron Emission Tomography (PET) detectors compatible with Magnetic
Resonance systems. SiPMs exhibit their best performance for reduce active areas where the intrinsic dark counts are minimized. In this work we present a method to efficiently collect
scintillation light at the time to reduce photosensor active area.

Continuous crystals coupled to PSPMTs

Continuous scintillation crystals preserve the spatial distribution of light, which can be reconstructed with a small number of statistical moments. However, in contrast to pixellated crystals, they account for moderate
edge effects which specially depend on the crystal thickness. In order to optimize the light collection, a reduction of the acceptance angle of the scintillation photons is suggested. A compromise between small edge
effects and statistically good light transmission is required. In this section we show simulated and real data for the coupling with position sensitive PMTs.
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---cou pled to S| PM us' ng Ilght gu ldes 64 SiPM were used, covering a scintillation area of 24x24 mm?Z. The crystal had trapezoidal dimensions of 50x50 and 40x40

. . mm? with a thickness of 12 mm. Lateral surfaces are black painted, entrance and exit faces were polished.
We designed a new detector concept based on small area SiPM detectors. 256

SiPMs with an active area of 1x1 mm? are used in this design. They are
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Figure. Left, photo of the 1x8 array. Center, laser image of two units. Right, photo of the
concentrator coupling to a SiPM.
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CONCLUSIONS

|
Optical devices as the so called faceplates help to reduce the edge effect when using PSPMT as read-out systems.
Light guides help to concentrate scintillation light, reducing the required sensor active area but also the acceptance angle. We designed a light guide system. P|XEl2012
We observed an almost negligible border effect when using light guides, as it was expected, at the cost of poor statistics.
Promising results showed a detector spatial resolution nearing 2.5 mm. |

We still working on the coupling to increase the light collection and, thus, the energy resolution. .
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