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Main Changes in Hadronics vs. Ref06
● No changes in: FTF, QGS, BIC, Preco, RadioactiveDecay

● Technical changes in several places 
● Introduced global parameter for the upper energy limit of hadronics 

(default: 100 TeV), Coverity fixes, compilation warning fixes, etc.

● Bertini
● Fixed problem of wrong kinematics in the final state

● Cross sections
● Improved treatment of isotopes
● Improved computation of kaon cross sections
● Updated hadron-nucleon cross sections to PDG-2016/2017
● Deployed faster math functions G4Exp, G4Log, G4Pow
● Removed Gheisha cross sections whenever better alternatives

are available
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Crashes & Warnings
● No crashes

● No infinite loops

● No warnings

Reproducibility

● Reproducibility OK
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  Pion- showers: FTFP_BERT 

       G4 10.4.ref07
                 10.4.ref06    

               10.4.p02
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FTFP_BERT : Energy Response

π‾ on Fe-Sci π‾ on Cu-LAr

π‾ on W-LAr π‾ on Pb-LAr
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FTFP_BERT : Energy Width

π‾ on Fe-Sci π‾ on Cu-LAr

π‾ on W-LAr π‾ on Pb-LAr
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FTFP_BERT : Energy Resolution

π‾ on Fe-Sci π‾ on Cu-LAr

π‾ on W-LAr π‾ on Pb-LAr
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FTFP_BERT : Longitudinal Shape

π‾ on Fe-Sci π‾ on Cu-LAr

π‾ on W-LAr π‾ on Pb-LAr
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FTFP_BERT : Lateral Shape

π‾ on Fe-Sci π‾ on Cu-LAr

π‾ on W-LAr π‾ on Pb-LAr
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Conclusions 
● G4 10.4.ref07

● No crash or infinite loop or warning
● Reproducibility OK 

● FTF hadronic showers : similar to ref06
– Small change only in the lateral shape in Tungsten, likely due to 

the change in the cross-section isotope-treatment
(see back-up slides) 
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Back up
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FTFP_BERT : Lateral Shape             π‾ on W-LAr
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Hadronic lateral shape in           
Tungsten is particularly sensitive
 to the isotopic composition          
(because of the high neutron      

   capture in some of W-isotopes)  
The logic of “isotope selection”
has been changed in recent   
references...                           

  Overall improvement because  
FTFP_BERT is now closer to 
FTFP_BERT_HP                    
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Lateral Shape : FTFP_BERT vs FTFP_BERT_HP

π‾ on W-LAr

G4 10.4.ref04

G4 10.4.ref05

π‾ on W-LAr

FTFP_BERT is closer
to FTFP_BERT_HP   

  in Ref05 than in Ref04
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