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Outline
                     
                 https://indico.cern.ch/event/825306/https://indico.cern.ch/event/825306/

● Lowest number of participants ever (< 30)
● Due to budget restrictions and difficulty to get in US

which allowed more time for discussions, including with the 
Geant4 user community of JLab

● Mostly experimental nuclear physicists 

● This year the main topic has been hadronic physics
● Because of the interest of the hosting lab

 followed by testing & validation, and computing performance 
 

● Next Geant4 Collaboration meeting will be held on 
21-25 September 2020, at Rennes, France

https://indico.cern.ch/event/825306/
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JLab produces about 1/3 of the US Ph.D. in Nuclear Physics 4
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Geant4 Technical Forum
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Maurizio Ungaro

6



7

Mark Ito
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Lorenzo Zana
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Chris Pinkenburg
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Markus Diefenthaler
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Markus Diefenthaler
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Markus Diefenthaler
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Hadronic Physics
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Hadronic interactions of heavy baryons
● Request from ATLAS and LHCb (as well as FCC) to 

introduce hadronic interactions of charmed and bottom 
hadrons

● Highly boosted charmed and bottom hadrons with lifetimes of the 
order of a picosecond can have hadronic interactions in the beam 
pipe or in the inner silicon tracker

● Currently in Geant4 we have only electromagnetic interactions of 
charged heavy hadrons (i.e. ionization and multiple scattering)

● Work started this year to extend the hadronic cross sections 
and hadronic string models (FTF & QGS) for charmed and 
bottom hadrons
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Hadronic models per Region
● Geant4 physics list is defined globally, not per region
● Sometimes users would like to use a reference physics list,

e.g. FTFP_BERT, but replacing a hadronic physics model in
a region with a more precise model

● Recent request from ALICE : to be able to use INCLXX in the 
Tracker region, while using BERT elsewhere

– INCLXX describes better the production of light ions by primary pions and
nucleons interacting in the beam pipe and silicon tracker

– The overhead in CPU time for ALICE of using FTFP_INCLXX instead of 
FTFP_BERT if about a factor of 2

● An elegant and efficient solution is provided by the 
“Generic Biasing” capability of Geant4

● It naturally allows a treatment per-region and per-particle
● No “occurrence” biasing, only “final-state operation” biasing

– Kept the natural cross sections, but changed final-state hadronic model
– It is “biasing” but with weight = 1.0 (as in analogous simulations)
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Dennis Wright
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Vladimir Uzhinsky
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Gamma-nuclear interactions
Dennis Wright
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Dennis Wright
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Emilio Mendoza
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Dennis Wright
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Emilio Mendoza

24



25

Dennis Wright
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Dennis Wright



27

Electromagnetic Physics
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Vladimir Ivanchenko
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Vladimir Ivanchenko

29



30

Vladimir Ivanchenko
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Low-energy EM
● For medical physics, extension of G4DNA to other materials 

other than water 
● DNA bases, for biological effects 
● Gold, for nanomaterials

● For engineering/electronic applications (radiation damage), 
other materials than silicon are needed

● Si02 , B ,  Al , Ga , Au , etc. 

● Detailed Bragg peak description for proton and different ion 
types in water

● p , 12C , α , 16O O16, Miguel Cortes
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Testing & Validation
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Towards continuous integration of
Geant4 optical physics

Daren Sawkey
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Susanna Guatelli
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geant-val
Gunter Folger
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geant-val vs. DoSSiER
● DoSSiER Web Application and Web Service no longer 

actively developed
● Strong consensus and appreciation for  geant-val !

● Covering more and more areas
● Agreement on helping Dmitri to integrate new Geant4 tests in geant-

val, by improving and making them more homogeneous
– Tests are written by the developers and not distributed to the users,

 so there are many different approaches...
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Computing Performance
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ATLAS John Apostolakis
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CMS Vladimir Ivanchenko
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LHCb Gloria Corti
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Ivana Hrivnacova
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Kernel
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Refactoring Transportation
Makoto Asai
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Marc Verderi

Review of Production Thresholds

44



45

Fast Simulation Anna Zaboroska
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Anna ZaboroskaValidation of Biasing
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Biasing Marc Verderi
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Geometry
(Slides provided by G. Cosmo)
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Update from 
Sandro Wenzel
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Interpolation for field 
integration
Accuracy and benchmark

Dmitry Sorokin, MITP / CERN

• Building on a 4-year effort, in 2015-
2017 GSoC and recent contributes 
(2018/19)

• Request / Discussion: 
• Provide information of accuracy achieved 

comparing with previous default
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Accuracy of boundary 
crossing in field

John Apostolakis

• A number of parameters govern the accuracy of 
boundary crossing for charged tracks in presence of EM 
fields

• ALICE and CMS to provide default parameters/behavior 
tuned for HEP

• Proposed to collect current practice from LHC experiments to 
decide on best current practice

• Once new defaults are provided, inform users about the effect 
and how to choose other values

• Discussion / suggestions:
• Need to present changes in default at Technical Forum, to 

inform users
• Idea to create new parameters closer to user requirements, 

which are kept in a single user parameter class
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“Refactoring” Transportation
Makoto Asai, SLAC

• Consider new specialisations for neutral particles 
without polarization, gammas, optical photons

• Main motivation is to seek CPU improvement
• Main cost is code duplication (from 3 => 5+ classes)

• Work in progress to prototype (simplified) transport for 
neutrals

• Should quantify whether a performance benefit exists
• Not a long term solution – maintenance is already a issue with 

3 transport processes

• Ideas for solutions – refactoring – if gain is demonstrated
• Using templated Transportation to create specific versions with 

each choice (also G4Navigator type !?)
• Models approach (or similar) to customize transport for 

charge / optical / polarization / gravity …
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Other 
topics

• CMS request to 
reduce / eliminate 
warnings for looping 
particles

• Agreed to add a flag 
to suppress warnings 53
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