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The SAFIR readout prototype

Monday, 21 May 2018 18:20 (20 minutes)

The aim of the SAFIR collaboration is the construction of a positron emission tomography (PET) insert for a
preclinical magnetic resonance imaging (MRI) device. The device will be able to handle high source activities
and the target time for one PET image acquisition is 5 s. The mechanical design is very challenging, because
the inner diameter of the MRI scanner’s bore limits the diameter of our insert to 200 mm.

The presented prototype consists of the same components as the full system. It fulfils the mechanical con-
straints, but consists of only two readout boards, each equipped with one detector module. The detector
module has a matrix of 12 x 12 scintillator crystals with a pitch of 2.5 mm. We use one-to-one coupling to
connect those to matching SiPM arrays. The analogue signals are digitalized with PETA6 Application Specific
Integrated Circuits (ASICs) and the digital data are transmitted via an optical Ethernet link to our data acqui-
sition computer.

In this work, we evaluate the energy resolution of the prototype. After linearisation and calibration, the
singles energy resolution at the photo peak is 14.7 % full width at half maximum (FWHM).
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