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TurboSim 
h Bruce Knuteson (formerly, MIT) 
h Kaldoun Makhoul (formerly, MIT)  

(arXiv:hep-ex/0402029v1 17 Feb 2004)   
developed almost a decade ago, in collaboration with several 

like-minded individuals including Steve Mrenna 

(I have borrowed freely from presentations by Bruce and Kaldoun.)  
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There are basically three ways to do a fast detector simulation 

1.  Build a parametric representation of the mapping from 
the particle level to the reconstruction level 

2.  Simplify and, or, speed-up the full detector simulation 

3.  Abstract the mapping from a large sample of fully 
simulated events and apply it to particle or generator 
level events 
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p(x |M ) = D(x | y) p(y |M )dy∫
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Tree Level Showering Fragmentation 

Simulation Reconstruction 4-Vectors 
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Tree Level Showering Fragmentation 

Simulation Reconstruction 4-Vectors 



Using fully simulated and reconstructed events 
h Cluster parton objects using a cone algorithm (to form 

“parton” jets – pjets in Dzero jargon) 

h Associate parton jets to reconstruction level objects 
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TurboSim constructs a large lookup table: 
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Parton Level Reconstruction Level 
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Table implemented as a binary tree 
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parton cluster 

starting point 
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A version of the code currently resides in Steve’s area 

 UserCode/Mrenna/Validation 

Alas, since my maintainer has moved on to brighter pastures, 
I have no one to maintain the code, which is currently 
broken! 

It would be very good to find a team of no more than a couple 
of people to bring the code back to working order. 
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h The use of large lookup tables as a means of 
approximating D(x | y) in 

 has been very successful at the Tevatron and at Hera. 
Preliminary studies at CMS (done two years ago!) indicate 
that the same should hold at the LHC 

h Wanted: a team of two people to bring the program back to 
working order both in CMS and in ATLAS 

h Wanted: agreement from CMS and ATLAS that TurboSim 
morphism tables can be made public 

 
p(x |M ) = D(x | y) p(y |M )dy∫


