Optimizing Costs of the Total-Body J-PET Scanner as a function of the TOF resolution
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/ Abstract: \

Total body Positron Emission Tomography (PET) has started to be used in clinics, however, for its wide application in

/ Totalfbody J-PET: \
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hospitals, there 1s a need to decrease the costs of its construction [1]. We are developing total body PET cost-effectively by
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connecting Silicon Photomultipliers (SiPMs) to plastic scintillator strips at the axial ends [1]. One of the challenges in
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decreasing the cost of total body PET is optimizing the length of the rings of the total body J-PET (Figure 1). This study
discusses the preparation status based on new simulation results of the total body J-PET and experimental results from tests of
single detectors with SiPMs.

The simulation part has been carried out using the Geant4 Application for Tomographic Emission (GATE) software to

investigate the sensitivity, scatter fraction, and spatial resolutions [2] of the total body J-PET with the total Axial Field Of
View (AFOV) around 250 cm. In the experimental phase, using a collimated beam of 511 keV photons from the Na-22
1sotope, we characterized and compared the detector performance, including amplitude, rise time, fall time, charge, and Time

Sensitivity

of Flight (TOF) resolution for different types of SIPMs connected to the plastic scintillator strip at the axial ends. The detector

performance was characterized using the selected S1PM for different scintillator lengths.
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Figure 1. Example of the total body J-PET geometry consisting of several rings [7].

The results of the TOF resolution and the time-over-threshold of signals as a function of the length of a single detection ring

will be presented. Simulation results for the sensitivity, scatter fraction, and spatial resolutions for the final total body J-PET

geometry with a 250 cm long AFOV will also be presented. We will discuss the cost optimization of the 250 cm long
Wal—body J-PET as a function of the TOF resolution. The J-PET/CT is designed for research in physical and medicine [3—6]./
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