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Reminder of ALICE simulation ecosystem

• ALICE simulation is based on the Virtual Monte Carlo (VMC) ecosystem
• VMC allows you to

– decouple detector logics (scoring code) and detector description (geometry) from a 
transport engine by using abstract VMC interfaces

– easily run your detector simulation with different simulators, aka
• Geant4
• Geant3
• FLUKA
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Modelling geometry : TGeo

• ROOT / TGeo was chosen as the common geometry description system
– motivated by the need to have description independent of native simulation geometry 

systems

• TGeo is comprehensive:
– C++ API to construct geometry

– Very fast persistency of geometry (saving, loading) including the “voxel” acceleration 
structures

– Overlap checker

– Detector display / visualization / browsing capabilities via EVE or new web-based 
developments in ROOT

– GDML support (import / export)

– Geometry navigation features (distance calculations, etc.)
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Modelling geometry : Current TGeo use in practice

• Detector teams provide geometry description almost exclusively as C++ 

code

– code plus parameters stored in other formats (XML, JSON, …)

• Clean geometry is created from the compiled lib (at startup of simulation)

• Detector misalignment is performed on the in-memory geometry with 

parameters coming from the conditions database

• The final geometry is serialized/persistified (ROOT IO) and can be 

accessed and used by other tasks (visualization, reconstruction, etc.)

– also very easy to load geometry in standalone simulation tests not having any 

connection to conditions database or framework
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Runtime geometry : TGeo

• ROOT / TGeo is currently also used as the runtime or 

navigating library for all our simulations

– Advantages:

• no need to transform to geometries native to other systems 

(which might be impossible due to feature incompatibilities such 

as missing solids etc.)

• less synchronization between runtime and description geometry 

and user scoring code 

– “Disatvantages”:

• Special patching and code development needed, that allow 

Geant4, Geant3, FLUKA to dispatch to the TGeo navigation 

system (for example g4root package)

• Potential danger of not being able to use the good “native” 

features of each simulators

• cannot benefit from Geant4 geometry improvements directly

5



Recent geometry R&D : Towards specialized runtime geometries
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• In future, the runtime geometry system might be 
different from TGeo

• At CHEP19, we showed that a novel navigator 
based on VecGeom can accelerate Geant4 
simulations significantly:

– Good speed increase over native Geant4 navigation 
system

– A potentially even larger advantage with respect to TGeo
navigation

• Strategy will be to convert TGeo model to 
VecGeom runtime geometry and let Geant4 
dispatch to that one

• Same technique can be used by experiments 
based on Geant4 natively S. Wenzel @ CHEP 2019

https://indi.to/2jmqj


Wishlist on geometry tools

• Long term maintenance of TGeo

• Support for tessellated solids in TGeo
• Performance optimizations

– Integration of VecGeom solids inside TGeo

– Multithreading support for overlap checker, etc.

• Support for better GDML integration; Be able to mix construction of
geometries

– For instance: partly from code and partly from GDML or CAD

• Further development of VecGeom navigator for Geant4 and long term 
maintenance of VecGeom
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