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Detector Response Simulation

 Geant4 is the default engine for simulating the 
response of the ATLAS detector to the LHC 
events.

 Default framework is Athena.
 Detector geometry is defined by a combination 

of code and database.
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Areas of interest

 Detector description still in need of improvement 
and validation, especially dead material such as 
supports.

 Current full geometry, plus full precision takes 
too long. Effort needed to improve the speed of 
the simulation without affecting the quality of the 
response.

 Core Geant4 development to validate and 
improve the shower models.
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Other Geant4 tools: slic

 Inner Tracker upgrade studies being conducted 
with a Geant4-based detector response 
simulation package developed for Linear 
Collider studies.

 Fast, flexible and detailed simulations available 
via run-time detector definition using xml.

 See Rich Partridge’s talk Friday morning.
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Shielding Studies

 Cavern Background studies being conducted 
using FluGG (a combination of fluka for physics 
processed and Geant4 for geometry and 
transportation).

 Other studies using plain fluka.

5



Fast detector response simulations

 Many physics analyses will require MC statistics 
unachievable running the full Geant4-based 
Athena production simulation.

 ATLFAST II is the current default framework for 
fast detector response simulations.

 Efforts underway to improve the fast shower 
simulations.
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Event overlay

 Being able to overlay data accumulated with the 
real detector can improve the quality of the 
simulations in several ways:
 Provide data samples for which MC models are 

unavailable or insufficient (c.f. J. Nielsen’s talk).
 Provide real noise and backgrounds
 Provide high-statistics samples in short period of 

time.
 Provide correctly weighted luminosity dependent 

backgrounds.
 See Bill Lockman’s talk.
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