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Abstract

The Jagiellonian PET scanner is a cost-effective large axial FOV Positron Emission Tomography
technology that enables multiphoton imaging and is currently under development at the
Jagiellonian University. The current 50 cm prototype, named “Modular J-PET”, is being
investigated for various applications. It is well known that PET data can be affected by several
effects during acquisition, such as scattered gamma photons or variations in detection efficiency.
Consequently, achieving the reconstruction of images of satisfactory quality requires a set of
corrections to be applied to each line-of-response. This summary discusses the implementation
and performance of scatter and normalization corrections for the Modular J-PET, and their
extension prior to the assembly of a total-body Jagiellonian PET scanner. Normalization correction
is achieved using component-based normalization, a method particularly suitable for large
scanners with a high number of lines-of-response. Scatter correction is achieved using an
extension of the single scatter simulation technique that incorporates time-of-flight information.
Reconstruction of reference phantoms based on Monte Carlo simulations highlight improvements
in image quality. The application of normalization reduces the non-uniformity in the reconstructed
image by a factor of 10 in the axial direction and 2 in the radial direction.
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