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with                         simulations :-)

Towards Total-Body 
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Jagiellonian Positron Emission Tomography
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Cost-effective total body solution
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Cost-effective total body solution

Acta Phys Pol. B 48 (2017) 1567

First prototype

● 50 cm AFOV
● 192 plastic strips
● Readout → vacuum tube photomultipliers
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Cost-effective total body solution

Acta Phys Pol. B 48 (2017) 1567

First prototype

Modular J-PET

● 50 cm AFOV
● 192 plastic strips
● Readout → vacuum tube photomultipliers

● 50 cm AFOV
● 24 modules x 13 strips
● Readout → silicon 

photomultipliers matrices
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Cost-effective total body solution

Acta Phys Pol. B 48 (2017) 1567

First prototype

Modular J-PET Total-body 

PET Clinics 15 (2020) 439
Phys. Med. Biol. 66 (2021) 175015

● 50 cm AFOV
● 192 plastic strips
● Readout → vacuum tube photomultipliers

● 50 cm AFOV
● 24 modules x 13 strips
● Readout → silicon 

photomultipliers matrices

● 250 cm AFOV
● Additional layers of wavelength 

shifters → better axial 
resolution
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First test measurements with patients  
@Medical University of Warsaw

● 68Ga and FDG – phantoms and patients
● Scandium 44 – phantoms
● data also taken with Biograph Truepoint PET-CT 
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Multi-photon imaging

+
-



1) P. Moskal et al., Phys. Med. Biol. 64 (2019) 055017
2)P. Moskal et al. Eur. Phys. J. C 78 (2018) 970
3)D. Kaminska et al., Eur. Phys. J. C (2016) 76:445 

+
- Para-positronium:

● lifetime ~125 ps
● two-photon decay

Ortho-positronium:
● lifetime ~142 ns
● three-photon decay

Positronium in PET

Implementation of QED-complient description of
 orto-positronium decay

 Daria Kisielewska



available in GATE  >= v9.0

Mateusz Bała
Source Extensions in GATE



From article in Rev. Mod.Phys. S. Bass, S. Mariazzi, P. Moskal, E. Stępień

https://arxiv.org/pdf/2302.09246.pdf

https://arxiv.org/pdf/2302.09246.pdf
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Kamil Dulski

Simultanous scans  =  standard image + lifetime image



14

Kamil Dulski
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Kamil Dulski



Aleksander Gajos

First in the world 
orthpositronium 

image of the object
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Towards Total Body J-PET



                                J. Nucl. Med. 60 (2019) 299–303.

Total-body J-PET

P. Moskal,  E. Ł. Stępień,
PET Clinics 15 (2020) 439

Rev. Mod.Phys. (2023) S. Bass, S. Mariazzi, P. Moskal, E. Stępień
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Coordinator: W. Krzemien
● Jakub Baran
● Lech Raczynski
● Szymon Parzych
● Mateusz Bała
● Paweł Kowalski
● Aurelien Coussat
● Damian Trybek

Software for total-body J-PET
● scatter and random correction for total-body scanners

(see Szymon Parzych talk tomorrow)
● Normalization corrections 

(see A. Coussat’s talk this afternoon)
● point-spread functions 
● system matrix parametrization
● Multi-photon + conventional PET reco. algorithms
● Machine learning techniques for background 

reduction
● Various software tools

Extensive usage of GATE simulations

Preliminary 

Python

C++
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Jakub Baran & Wojciech Krzemień et al.

Total-Body J-PET Geometry Optimization 

Sensitivity TOF kernel choicepreliminary
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Jakub Baran & Wojciech Krzemień et al.

Total-Body J-PET Geometry Optimization – NEMA IEC

Background variabilitypreliminary
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Jakub Baran & Wojciech Krzemień et al.

Total-Body J-PET Geometry Optimization – XCAT phantom
preliminary
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Jakub Baran & Wojciech Krzemień et al.

Total-Body J-PET Geometry Optimization – XCAT phantom
preliminary
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True
events

Scattered
events

Random
events

Coincidence classification for total-body J-PET
Wojciech Krzemień, Konrad Klimaszewski  et al.
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Coincidence classification for total-body J-PET
Wojciech Krzemień, Konrad Klimaszewski  et al.
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Wojciech Krzemień, Konrad Klimaszewski  et al.
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Wojciech Krzemień, Konrad Klimaszewski  et al.

preliminary

Base line: 65%

preliminary
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http://koza.if.uj.edu.pl/pet/
More materials available at: 

Thank you for attention

http://koza.if.uj.edu.pl/pet/
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