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Outline

● J-PET project

● Monte Carlo applications and extensions:

– Scanner performance studies according to NEMA norms  
– Positronium imaging
– Quantum entanglement/polarization studies
– Discrete symmetries studies
– Proton therapy monitoring





  

Cost-efective total body scanner



  

Cost-efective total body solution



  

Cost-efective total body solution
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Change of the paradigm

→ Plastic
→ Time   
→     Low efficiency
→     Compton scattering
→     High acceptance
→     Digital electronics
→     No master trigger
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J-PET Software@GitHub
https://github.com/JPETTomography

21 repositories



 11

Continous integration and testing
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J-PET software workshops & tutorials

● Gate Output J-PET Analyzer( GOJA) Worshop, 23.24 05. 2019

● STIR FBP 3D Workshop, NCBJ, Warszawa, 22.03.2018

● GATE and Reconstruction Workshop, NCBJ, Warszawa, 22.03.2018

● Second J-PET Framework Workshop, UJ, Kraków, 20-21.03.2017

● J-PET Software Workshop, UJ, Kraków, 07-08. 07.2016

● First J-PET Framework Workshop, NCBJ, Warszawa, 09.04.2015







Implementation of ortho-positronium decays

Positronium tomography

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 

Quantum entanglement tomography

Fundamental physics studies (symmetries) 

+
-

Para-positronium:
● lifetime ~125 ps
● two-photon decay

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



Implementation of ortho-positronium decays
 Daria Kisielewska

Positronium tomography

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 

Quantum entanglement tomography

Fundamental physics studies (symmetries) 

Implementation of QED-complient description of
 orto-positronium decay

 Daria Kisielewska



Extension to new sources and decays
Mateusz Bała

● Ortho-positronium

● Para-positronium

● Non-pure emitters 
(e.g. scandium sources)

● Polarization degrees of freedom

















Mateusz Bała

Extension of  Actor concept

● Optional adder included
● Two kind of output formats:

➢ standard Ttree
➢ grouped in events



Gate Output J-PET Analyzer (GOJA) Paweł Kowalski

https://github.com/JPETTomography/j-pet-gate-tools

Several extra tools such e.g job splitter and coincidence maker : 

Python

https://github.com/JPETTomography/j-pet-gate-tools
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Proton therapy application

Antoni Ruciński’s group



 28http://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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