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● device used to image gamma radiation 
emitting radioisotopes

Made by:
● collimator
● scintillating crystal
● optical photon detectors
● electronics

What is a gamma camera?
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● source
● collimator
● scintillator
● SiPM
➢ output

Geant4 simulation of a gamma camera

MS3.1 – Preliminary Monte Carlo simulations for detector design
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Geant4 simulation of a gamma camera

MS3.2 – Planar imaging detector construction for Ag-111 γ detection
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Geant4 simulation of a gamma camera

MS3.3 – Detector characterization and test

● Experiments were conducted at Bologna (S. Spadano and E. Borciani)
● Simulations can give a reference
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Output
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Simulation muons

● (3 GeV) muon
● diagonal direction



Simulation for sealed sources

● Cs-137 source



Simulation for sealed sources
● Cs-137 source
● non-uniform gain matrix



Simulation for sealed sources
● Ba-133 source
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Paper

1. Introduction
a. ISOLPHARM project and ADMIRAL experiment

2. Material and Methods
a. Description of collimator, scintillator and SiPM
b. MOBY
c. Geant4: physics lists used, setup
d. Experimental setup

3. Results
a. Comparison with experimental data
b. Study of the SNR (tumor over background) 

varying tumor activity and position in the body
4. Conclusion

a. Expected detector sensitivity and resolution
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● optimize the code according to the experimental needs
● support the detector construction:

○ study collimator dimensions effects
○ study source distance effects
○ …

● predict and analyze experimental data
● write the paper regarding the simulations

Future steps
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MOBY background

● MOBY is provides highly detailed anatomies 
for a laboratory mouse

● Parameterized models for the beating heart and 
respiratory motions

● Voxelized versions of the phantoms can be 
derived

https://cvit.duke.edu/resource/moby-roby-phantoms/
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Simulation with MOBY

90 µCi (= 3 MBq) in 5’ acq

Previous experiments in-vivo 
used 6 MBq of Ga-68
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Simulation for sealed sources
● Ba-133 source


