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Validation work on LET with ion beams
Ongoing activity

12C

62 MeV/n

16O

62 MeV/n

16O

62 MeV/n

SOBP

12C

62 MeV/n

SOBP

Five hadronic models: QGSP_BIC; QGSP_BIC_HP; QGSP_BIC_AllHP; QGSP_BERT; QGSP_BERT_HP

L. Brighel, R. Catalano, G.A.P. Cirrone, L. Manti, G. Petringa
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Changing in the source: the phase space file
Ongoing activity

1) The particles are  registerd at the end of the beamline.
2) The capability to read an external phase space file has 

been implemented in the 
hadrontherapyPrimaryGeneratorAction.cc class

Implementation and Validation

R. Catalano, G.A.P. Cirrone, S. Fattori, L. Manti, A. Nivuori, G. Petringa, C. Verona
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Changing in the source: the phase space file
Ongoing activity

Experimental data

Hadrontherapy
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Future developments
Changing in the structure of the example

GEOMETRY

PHYSICS LISTS

VOXELLIZED DETECTOR

We will decrease the number of classes by modifying the 
underlying "philosophy" of the example

We will expand the number of physics lists to facilitate 
studies involving clinical ion beams

We will modify the voxelized detector located 
within the phantom. The implementation using the 

"parallel world" will be replaced by the “readout 
geometry”
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Future developments
Changes in the structure of the example
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Future developments

An example focused 
on the existing 

beamlines in Italy for 
hadrontherapy 

applications

Capability to read an
external phase space
file containing two
clinical
configurations
implemented at
CNAO: proton and
carbon beams.
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Future developments
A new dedicated example on laser driven applications

Previous experience

G4ELIMED

The future @LNS-INFN

Protons acceleration up to 50 MeV with solid target 
Electrons acceleration up to 800 MeV with capillary and gas-jet system 
Neutron beam
Irradiations stations for both protons and electrons for medical and multidisciplinary applications

Fusion reactions
FLASH radiotherapy applications
Material science

Interaction of conventional ion beams with laser-generated plasmas
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Future developments
A new dedicated example on laser driven applications

Geometry
- A straightforward configuration for the transport and selection of proton 

beams
- A straightforward configuration for the selection of electron beams

Source
- Capability to read an external file generated by a Particle-In-Cell (PIC) code
- Implementation of Machine Learning techniques

Beam Transport Information
- Divergence and beam emittance
- Energy distribution
- Spectrum for each produced species
- Dose information

Ongoing research on Stopping Power simulations in plasma using Geant4 focuses 

on selecting an appropriate algorithm to model ion energy loss in a time-

independent plasma, within specific temperature and density ranges



Thanks to everyone


