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We developed a Total-Body Rat preclinical scanner with an axial ~ The simulations have been performed using GATE software [3]. Ir
field of view of 357 mm. The PET modules are based on BGO this context, several parameters obtained through experimenta
detectors and the position of the event as well as the detector characterisation of UTOFPET detector [1, 2, 5] have beenr
correspondent timestamp are obtained with the use of a neural ~ Included such as energy resolution (20.2%) and tempora
network [1,2]. The aim is to combine both the state-of-the-art ~ resolution (300 ps).

detector parameters and the excellent sensibility given by the  Once obtained the raw data from simulation, we applied a space-

long axial coverage in order to obtain good performance in terms ~ variant gaussian smearing to the event position inside the crystal in
of image quality. order to model the intrinsic spatial resolution of the detector of 1.1

mm FWHM (X,Y) and 1.8 mm FWHM (DQOI).
After the smearing step, we segmented the monolithic block into

virtual crystals, leading us to 4 DOl layers each of one composed
The proposed scanner has a diameter of 112.8 mm and axial by 625 crystals.

FOV of 357 mm which is able to cover the whole body rat.

The scanner architecture Is composed of 7 rings each of which  FEIEETSIENE=1e6]a s (eb loj:(0]3

has 8 monolithic detectors. Each detector consists of a We used a proorietary reconstruction Software develooed in -
51x51x12 mm3 BGO crystal read by 64-channel matrix of 6 mm USeE "a Prop "y . . . P
house [b6] that processes raw data In histogram mode. The

, . DP _
pitch Hamamatsu multi pixel photon counters (MPPCs, S14160 algorithm is based on MLEM + PSF reconstruction.

0050), read-out by a custom-made acquisition electronics based '\ a1 bivel size of 2.04x2.04x3 mm® leads to 6x108 LORS for 2

on the HRFlexlo T ASIC. opposite modules and the choice of the virtual pixels dimension Is
imited by the memory needed to store the histogram. In order to

2. Scanner design

12 mm ‘r/ reduce the histogram size, a 1 vs 5 coincidence scheme has been
used.
1128 mm At this time, the histogram weights about 16 Glb and the
reconstruction takes about 200 seconds for iteration.
12 mm r/ The convergence (i.e, the stability of Recovery Coefficient) is

357 mm

reached at about the 100t iteration.

5. System performance

The system performance have been evaluated following NEMA NU4-2008 standards [4]. The scanner provides a peak of sensitivity of
31.9% (EW = 350-650 keV) and a NECR peak of 717 kcps at 14 MBq. For spatial resolution, a Derenzo phantom have been simulated:
the activity was 100 MBqg and the dimensions of the rods ranged from 1 mm to 2.3 mm at step of 0.22 mm.
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