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EM parallel session 2A, Sep 27th

New developments for EM physics
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Recent developments and validation of 
Geant4 PIXE

• Describes:
• PIXE for alpha and proton ionization (cross sections available up to 5 MeV) 
• Fluorescence yields (K, L and M shells)
• Developed and validated by the Australian ANSTO

• Alternative to the models existing in Geant4
• Available since Geant4 11.0 (G4EMLOW 8.0)

• Validation with protons (2-3 MeV), alphas (10 MeV) and C ions
(1-3 MeV/A) on several targets (low-, medium- and high-Z)  
using TestEm5, data from ANSTO
• First validation for C ions
• Tested against the G4 default (ECPSSR Form Factor)

• Agreement few % for K-shell,10-50% for M- shell 
• Good agreement against ANSTO data
• Relaxation using the EADL libraries (default) or the custom ANSTO-HP

• ANSTO gives systematically a higher fluorescence yield

Contribution by S. Guatelli
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Recent developments and validation of 
Geant4 PIXE Contribution by S. Guatelli

Carbon ions
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New Geant4 model of channeling in 
crystals and its potential applications

• Marie Curie project 
TRILLION

• New 
implementation of 
channeling
(trajectory) for 
charged particles
• Model from 

CRYSTALRAD
• Ready for release

• Makes use of 
FastSim interface

• Radiation model in 
progress

Contribution by A. Sytov
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New Geant4 model of channeling in 
crystals and its potential applications

Contribution by A. Sytov

• First Geant4 channeling example for e-/e+

• Benchmarked against experimental data
• Tested in Seq/MT

• Ready for release
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Development of a physics list for radiation 
protection studies in space

• Study of the radiation protection issues in lunar environment
Contribution by J. Archer
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Development of a physics list for radiation 
protection studies in space Contribution by J. Archer

• Problem found with radiochemical yield (chem6)
• Radiochemical yields observed to vary between hybrid and pure-DNA, 

even when the simulation is entirely in the DNA energy range 
• Somewhat related to electron ionisation 

• Stopping power invariant and no differences in process activation apparent
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Development of Geant4-DNA for 
atmosphere simulations

• First application of Geant4-DNA to environmental physics

Contribution by F. Nicolanti
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Development of Geant4-DNA for 
atmosphere simulations

• Model of e- impact interaction with N2 and O2 in Geant4-DNA

Contribution by F. Nicolanti
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EM parallel session 5A, Sep 29th

New results for EM physics
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Proposal  of a novel extended example for the generation and 
tracking of inverse Compton scattering photons 

• The inverse Compton scattering is implemented 
as a primary particle source (not as a process)

• e- beam on "eV-photons" target

• The particle generator can be chosen between 5 
different options: 

1) read the phase-space from a text file
2) read the phase-space from a root file
3) sampling from an ICS parametrization
4) GPS
5) exact LCS generation (phase-space saved)

• The phantom is conceived for studies of medical 
imaging

• Geometry and Source can be set through macros
• The user can track ICS photons in a simple setup with slits, 

phantom and detector

• Use a primary generator here, but physics 
content!  move to kernel?

Contribution by G. Paternò
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Simulation of ICS
Validation of the developed code: comparison with 
CAIN
• 3 different cases considered (BriXS, NewSUBARU, 

ELI-NP-GBS)
• Excellent agreement in general, slight differences only 

for high energy collimated beams and in the spatial 
distribution at IP (larger spots in CAIN)

• 200 time faster than CAIN

27th Geant4 Collaboration Meeting, Rennes, 26-30 September 2022

Proposal  of a novel extended example for the generation and 
tracking of inverse Compton scattering photon

Contribution by G. 
Paternò
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Geant4 MicroElec Module 2022 update 

• Validation against experimental measurements in terms of 
Secondary Emission Yield

• Revisions: 
• Weakly bound electrons are treated like core electrons
• The non-ionizing deposited energy is accounted by means of 

Lindhard energy partition 

Contribution by C. Inguimbert
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Geant4 MicroElec Module 2022 update
Contribution by C. Inguimbert

• The advanced example 
MicroElec will show how to 
use the novel cross sections 

• Validation against experimental 
measurements: 
• Inguimbert et al (2022) NIMB 526,1 
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Final implementation of RPWBA model in 
Geant4-DNA for proton transport up to 300 MeV

Contribution by M. A. 
Cortés-Giraldo 

• New RPWBA processes and 
models available on gitlab

• Implementation analogous to
G4DNABorn models
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Benchmarking Contribution by M. A. Cortés-Giraldo 

Water vapour
• New G4DNA model 

available for protons up to 
300 MeV

• Maximum deviation w.r.t. 
existing Born model of 5% 
and 2%, ionization and 
excitation, respectively, for 
protons at 100 MeV

• Agreement with ICRU90 
values:
• spower: within 1%.
• range: within 0.5% for proton

stopping above 100 MeV
• Work documented in 

• D. Domínguez-Muñoz et al., 
Radiat. Phys. Chem 199: 
110363 (2022)
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Discussion on EM Physics problems

• Implementation of EPICS2017 for Livermore photon models completed

• Bug reports which will be closed within Geant4 11.01
• 2510 (D. Sawkey) boundary reallocation step doesn't happen

• 2495 (V. Ivantchenko) Problem dEdx and ranges for low-energy ions

• 2494 (V. Ivantchenko) RadioactiveDecay process do not work with emstandard_opt0 or 
local physics list

• 2475 (P. Cirrone) Phantom data files are incorrectly read in from file ( Responsible to be 
changed to S. Guatelli)

• 2452 (V. Ivantchenko) SIGFPE issue in G4VRestDiscreteProcess 

• 2412 (V. Ivantchenko) DNA physics deactivates radioactive decay physics

• 2354 (V. Ivantchenko) Segmentation fault caused when processes are disabled via the 
user interface

• 2279 (V. Ivantchenko) problem with dexcitationIgnoreCut

• 2235 (H. Tran) G4Track returns incorrect coordinates and step lengths of chemical species

Contribution by V. 
Ivantchenko
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Pending tasks/problems
• Improve coverage of validation and "early warning" system

• Ask to run all tests  (EM, G4-Med, etc) on geant-val for Geant4 11.0.08 

• Liaise with D. Konstantinov

• Double check if Bragg peak and ion range is fine or damaged 
before the release (M. A. Cortés-Giraldo) 

• Problems connected with the combination of EM Standard/ 
Geant4-DNA physics lists should be solved (  Jay Archer talk)

• Technical problems in MicroElec models should be solved 
( Coverity analysis)

• Development of a coherent approach and effort to perform 
regular benchmarking activity: in progress

Contribution by V. 
Ivantchenko

27th Geant4 Collaboration Meeting 19


	Summary of em PARALLEL SESSIONs
	EM parallel session 2A, Sep 27th
	Recent developments and validation of Geant4 PIXE
	Recent developments and validation of Geant4 PIXE
	New Geant4 model of channeling in crystals and its potential applications
	New Geant4 model of channeling in crystals and its potential applications
	Development of a physics list for radiation protection studies in space
	Development of a physics list for radiation protection studies in space
	Development of Geant4-DNA for atmosphere simulations
	Development of Geant4-DNA for atmosphere simulations
	EM parallel session 5A, Sep 29th
	Proposal  of a novel extended example for the generation and tracking of inverse Compton scattering photons �
	Diapositiva numero 13
	Geant4 MicroElec Module 2022 update 
	Geant4 MicroElec Module 2022 update
	Final implementation of RPWBA model in Geant4-DNA for proton transport up to 300 MeV
	Benchmarking
	Discussion on EM Physics problems
	Pending tasks/problems

