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J-PET Idea
the cost-effective device enabling a simultaneous metabolic and positronium 
imaging of the whole human body ( Nature Reviews Physics 1 (2019)  527 ) 
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To achieve this goal: 

 Plastic scintillator is a solution

The primary aim of the group is to develop a technology for: 

• the cost effective Total-body PET, 

• the MR and CT compatible PET  

• a modular and transportable PET

J-PET Group 2018
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PMT 1 Plastic Scintillator PMT 2

3 Layers Geometry 

Plastic scintillators EJ230 

with 7 × 19 × 500 mm 

dimension  

192 Strips, PMT in each 

ends in 3 layers.  

Geometry

Meysam Dadgar

Jagiellonian 
University

J-PET, Big Barrel 



24 Modular J-PET

24 Modules 

Each modules include 13 strips 

SiPM at each ends of Modules 

Plastic strips
SiPM

SiPM

50 cm

e+e+

γ1

γ2

Advantages: 
Low weight  

Easy connect and disconnect 

able modules           Adjustable 

diameter
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24 Modular J-PET

Schematic view of Module
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Long FOV J-PET

24 Modules 2m  
48 SiPM

24 Modules 50cm  
48 SiPM

2m

Many benefits

24 Modular J-PET

24 Modular J-PET 2m Long FOV
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Introduction to GATE 

Geant4 Application for Tomographic Emission (GATE)


strong tools for PET, SPECT, CT, RT simulation


Based on Mont Carlo. 


Why we need to do simulation? 

Faster than experimental.   
Essential step before doing experimental to design ideal geometry (Saving money)


To compare the experimental results with simulations

Highly recommended for the young researcher and student to learn 
and understand the principle of the Medical imaging machines  

You can find some examples in https://github.com/OpenGATE/Gate 
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GATE 

User friendly  

No need for high level programing knowledge 

Well documented and supported by the developers 

Full examples in simulations of PET, SPECT … 

Validated tools in data analysis …

Perspective view of the 24 Modular J-PET 
Open Gate Collaboration 
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How to access GATE and fall in love with it 

Gate collaboration website   http://www.opengatecollaboration.org


GATE  user guides based on the which version you use


Git hub with the search key of GATE ( PET, SPECT..) 


GATE Users emails services ( to ask your questions or your developments


 the others)


So many presentations about GATE specially in indico.cern 


You can also use one of my presentation:


https://indico.cern.ch/event/542674/contributions/2252808/
attachments/1314069/1967792/MD_Presentation_maysam.pdf
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Simulation Steps in GATE

Define World Where all the simulation is going on in it

Define Scanner Simulating the scanner from smallest part to largest

Define Source Simulating the source, shape, activity, location

Define Phantom Simulating the phantom from smallest part to largest

Define Digitizer

To define physics of the simulation regards to the system

Define output

Define physics

Different type of out put regards kind of scanner

To define simulation parameters to select the events
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Define World

WORLD is a Volume in GATE environment that let 

you to create your geometry and your physics 
process, everything will occur in the World

World in GATE Visualisations

Define Scanner

Scanner is your detection part which will let you to 

design your own geometry include scintillators 

PMT, …

A single Module simulation before repetition 
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Define Source

Define Phantom

Source is another essential part of the 

simulation, depend on the purpose we 
can define source in so many shape and 

activities. 

Phantom is another part of simulation 

which can give more accurate information. 

By means of materialdatabase.db we 

can define any part of body for simulation 

6 Point sources  
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Define Digitizer

Thee most important part of  to have a correct simulation is digitizer, Where you should define 


The Blurring, threshold, upholder, type of particle, coincidences properties …

http://wiki.opengatecollaboration.org/index.php/Users_Guide:Digitizer_and_readout_parameters
More information: 

12



Meysam Dadgar

Jagiellonian 
University

GATE simulation of the 24 Modular J-PET

Most of the steps in J-PET GATE simulation are same as standard


J-PET is using “Plastic scintillator” (EJ230) ==> material database.db need to 
update


We are not using digitizer, we have our own solution               we take all the 
events

24 Modular J-PET include 6 sources by GATE visualization 
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GATE material Database & way to upgrade 

There are elements  also a list of materials by default in GATE.


In case if you need to add your own material you need density, list of elements 


and their numbers in molecular structure  

Material name 
Density State

List of the elements 
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 DATA analyzing and List_Mode preparation  In J-PET

GOJA ( GATE Output J-PET Analyzer )  

GATE root output ( as raw data) ==> GOJA 

What GOJA do==>  1. Preparation of List_Mode for Image reconstruction  

                                  2. Categorizing events as true scatter or randoms  

                                  3. Able to generate sensitivity map  

By Pawel Kowalski (J-PET) 
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GOJA ( GATE Output J-PET Analyzer ) 

Categorizing events as true 

 scatter, …

GOJA List_Mode  
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QETIR

 Quantitative Emission Tomography Iterative Reconstruction (QETIR) 


 Is an image reconstruction software which developed  in Medisip and adapted

      For J-PET Group for reconstruction propose.
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Other image reconstruction software 

STIR.   http://stir.sourceforge.net 
CASTOR. http://www.castor-project.org
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Thank you for your attention 

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