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Characterization Study of Detector Module with Crystal Array for Small Animal PET:
Monte Carlo Simulation
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Abstract

The aim of this study is to perform simulations to design the detector module with crystal
array by Monte Carlo simulation. For this purpose, a small animal PET scanner, employing
module with 1~8 crystal array discrimination scheme, was designed. The proposed scanner has
an inner diameter of 100 mm with detector modules in crystal array. Each module is composed
of a 5.0 mm LSO crystal with a 2.0 x 2.0 mm’ sensitive area with a pitch 2.1 mm and 10.0 mm
thickness. The LSO crystals are attached to the SiPM which has a dimension of 2.0 x 2.0 mm’.
The detector module with crystal array of the designed PET detector was simulated using the
Monte Carlo code GATE(Geant4 Application for Tomographic Emission). The detector is enough
compensation for the loss of data in sinogram due to gaps between modules. The results showed
that the high sensitivity and effectively reduced the problem about the missing data were greatly
improved by using the detector module with 1 crystal array.
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Detector Module with crystal array
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