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The development and validation 
of the Geant4 Bertini cascade models

Abstract

I review the validation of the Geant4 Bertini cascade models and discuss 
recent updates in the Bertini cascade including Kaon extension and 
elastic scattering interface. I review the validation done for the models, 
such as isotope production studies.
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Outline

- Introducing Bertini models

- Recent updates

- Bertini cascade validations – review on recent publications
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Strong features of the 
Bertini cascade in the 
100 MeV – 3 GeV energy 
region are:
       
- isotope production

- speed compared to 
  Binary cascade

- pion production              
  compared to LEP 

         

Dennis Wright: The Geant4-
based BABAR Simulation.
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Latest updates to Bertini cascade

● Elastic scattering interface (Geant4 8.0 release)

● Currenly beeing validated

● Tool for isotope production verification

● Treatment for incoming kaons (summer 2005 release)

● Adding ion treatment and extending kaon treatment 
will be our major task for the year 2006
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D. Wright and A. Heikkinen: 
Adding kaons to the Bertini 
cascade model, CHEP 2004.
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G. Mavromanolakis and D. Ward: Comparisons of hadronic shower packages. 
LC-TOOL-2004-019, arXiv: physics/0409040. 
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This verification uses calorimeter prototype for Future Linear Collider. Results are 
normalized to the G4-LHEP case. 

Predictions from different models vary significantly, illustrating the necessity of testbeam 
data to resolve the situation. 

G. Mavromanolakis and D. Ward: Comparisons of hadronic shower packages. 
LC-TOOL-2004-019, arXiv: physics/0409040. 
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Incident 113 - 800 MeV
protons on thin Al, Fe, and 
Pb targets. In comparison 
with Los Alamos National 
Laboratory data 20 - 50 % 
agreement is found.

Jurg Beringer: (p,xn) Production 
Cross Sections: A Benchmark 
Study for the Validation of 
Hadronic Physics Simulation at 
LHC, CERN-LCGAPP-2003-18.
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Jurg Beringer: (p,xn) Production 
Cross Sections: A Benchmark 
Study for the Validation of 
Hadronic Physics Simulation at 
LHC, CERN-LCGAPP-2003-18.
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Jurg Beringer: (p,xn) Production 
Cross Sections: A Benchmark Study for the Validation of Hadronic Physics 
Simulation at LHC, CERN-LCGAPP-2003-18.
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Jurg Beringer: (p,xn) Production 
Cross Sections: A Benchmark Study for the Validation of Hadronic Physics 
Simulation at LHC, CERN-LCGAPP-2003-18.
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Witold Pokorski: In-flight Pion Absorption: Second Benchmark Study for the Validation of 
Hadronic Physics Simulation at the LHC. CERN-LCGAPP-2004-11.

Pi+ and pi- beams of energies between 23 MeV and 315 MeV and 
targets made of Al, Cu, and Au.
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Giuseppe Daquino: Update on 
background radiation studies in 
LHCb with GAUSS/Geant4. 

LHCb verification study 
how to use Geant4 for the 
background studies.

Scoring doses and fluences 
in four planes.

From six hadronic Geant4 
physics lists studied, 
GQSP_BERT_HP was found 
to give best answer to the 
problem requirements.
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A. Heikkinen: Validation of Geant4 
Bertini cascade nuclide production. 
To be published in the proceedings 
of the FrontierScience 2005.

● Verification and validation 
of Geant4 Bertini cascade 
nuclide production.

● Proton-induced reactions on 
various targets.
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Typical performance of 
Geant4 Bertini is found to be 
comparable to codes such as 
CEM, LAHET, or CASCADE.

A. Heikkinen: Validation of Geant4 
Bertini cascade nuclide production. 
To be published in the proceedings 
of the FrontierScience 2005.
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Exitation functions of 
special interst to 
underground experiments.

Here we have verified that 
germanium is produced 
from gallium target.

A. Heikkinen: Validation of Geant4 
Bertini cascade nuclide production. 
To be published in the proceedings 
of the FrontierScience 2005.
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A. Heikkinen: Validation of Geant4 Bertini cascade nuclide production. 
To be published in the proceedings of the FrontierScience 2005.
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Usually Bertini models are 
used below 3 GeV.

Yet the performance above 
this energy might be good 
enough for some applications.

A. Heikkinen: Validation of Geant4 
Bertini cascade nuclide production. 
To be published in the proceedings 
of the FrontierScience 2005.
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H. M. Günter, Comparison 
of Geant4 hadronic models 
against experimental data. 
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H. M. Günter, Comparison of Geant4 hadronic models against experimental data. (Unpublished)
H. M. Günter, Comparison of Geant4 hadronic models against experimental data. (Unpublished)

H. M. Günter, Comparison of Geant4 hadronic models against 
experimental data. 


