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The simulation history in ATLAS (until recently) 
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*The picture is quite trivial, finding the optimal working point is NOT! 



Fast simulation - Ways to speed up simulation 
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Fast Simulation – AFIIF/G 

 Replacement of calorimeter simulation 
with parameterised FastCaloSim 
 

 Replacement of Track simulation with 
Fast Track Simulation (Fatras) 

 
 Relative CPU speed improvement 

w.r.t full Geant4 simulation:  

  > 100 
 

 Drawbacks: 

 simplifications of material integration  

 (less tail effects in resolutions) 
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Fatras - Tracking Geometry with navigation 

 ATLAS TrackingGeometry 

 Inner Detector & Muon spectrometer:  

• simplification to layers and cylindrical volumes 
keeping the exact description of sensitive elements 

• navigation through the geometry is only done using 
the layers and volume boundaries, modules are found 
by intersection with layer 

• material is mapped onto layers using Geant4 
description and geantinos 
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Fatras - Tracking Geometry with navigation 

Example Inner Detector: 
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Fatras - Simplified material effects 

Parameterisation of material interactions: 
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Fatras - Simplified material effects 

Parameterisation of material interactions: 
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- Currently testing a Geant4 based hadronic interaction processor 



Fatras for Upgrade 

 Fatras being currently extended for upgrade 

 Idea to have a flexible simulation setup that allows 
for quick layout iterations 

 More realistic material description 

• More realistic hadronic interaction introducing a Geant4 
based hadronic interaction processor 
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New ID extrapolation & geometry goodies 

Allow detector surfaces to have material, opens a new way of material integration: 
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New ID extrapolation & geometry goodies 

Allow detector surfaces to have material, opens a new way of material integration: 
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Change of the building structure 

 ATLAS TrackingGeometry can be built using a set of simple input 
parameters to build tracker layout 
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ATLAS Pixel & SCT Detector 
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Simulation  Digitisation  Recontruction 
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Conclusions 

 Working on Fast Track Simulation (Fatras) for upgrade 

 Validation of the tool reproducing ATLAS and ATLAS+IBL results 

 Study new ATLAS Inner Tracker layouts for Phase-II upgrade 

 Very forward detectors 

 Fifth pixel layer (and maybe sixth) 

 … 
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