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Motivation
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Currently ATLAS and CMS are using different nominal 𝑡 ҧ𝑡 samples

A 𝑡 ҧ𝑡 sample using common settings would make combinations 
and comparisons easier
• Helps to understand correlations of systematic uncertainties
• Understanding of trends in similar analyses with slightly 

different selections or binnings

Remove differences in top quark mass measurements
• Differences in color reconnection models
• Differences in parton shower / soft physics settings

First step towards sharing resources, for this and future generators

Plots and tables are documented in:
ATL-PHYS-PUB-2021-xxx
CMS-Note XYZ



Current status
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Main 𝒕 ҧ𝒕 sample: POWHEG-BOX (hvq) + Pythia8 
• That’s almost the only point which is common
• Many parameters are different:

Powheg revision & settings, Pythia8 version & settings, usage of EvtGen etc.
Main Powheg and Pythia8 parameters



Common settings
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First step towards a 𝒕 ҧ𝒕 sample with common settings (v0.1)
• To avoid lengthy discussion we used a “democratic” setup:

• Tune: Monash (basis of both ATLAS and CMS tunes)
• Averaged all physical parameters (which don’t come from the tune)
• Technical parameters are mainly chosen from ATLAS



Common sample
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Technical setup of the production
• Samples are produced separately in the respective frameworks

• Used agreed settings – exchange through simple text files
 converted them to corresponding config files.

• Since not all Pythia versions are available in the respective frameworks
different versions are used
 Checked before, that all Pythia versions 8.230, 8.24x leading to identical results

• Produced 10M inclusive events each

• Plots are produced with Rivet v3.1.2 and the MC_TTBAR routine (onelep mode)

Note: We don’t expect identical events, but the overall sample should agree



Validation of samples using common settings
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Perfect agreement 
within produced 
statistics



Validation of samples using common settings
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Perfect agreement 
within produced 
statistics



ATLAS/CMS vs Common settings
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Difference between 
Common sample and 
ATLAS/CMS mainly due to 
different 𝛼𝑠 of the tune 

ATLAS and CMS are tuned 
to their experimental 
results

Note:
These common settings 
are not optimized/tuned, 
but mainly aimed at 
providing input for 
technical validation



ATLAS/CMS vs Common settings
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Note the difference in the 
reconstructed W boson and 
top quark masses!

Using a simple Gaussian fit 
around the peak:

Common vs. ATLAS: 
0.2 ± 0.1 GeV

Common vs. CMS:
0.4 ± 0.1 GeV  



Conclusion / Outlook
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First successfully produced MC sample with common settings (v0.1)
• Key point: Exchanged the full list of Powheg and Pythia8 parameters 

between the experiments
• Produced separate samples in separate frameworks

 Distributions are in perfect agreement within statistical uncertainties

Next steps
• Agree on a more tuned set of parameters resulting in closer distributions to tuned 

ones
• Prepare a common LHE sample
• Establish common sample to be added to all published differential distributions

Ultimate goal
• Real common sample – using identical events
• Common Pythia8 tuning using ATLAS and CMS data
• Sharing of resources and of prescriptions, 

for nominal and systematic uncertainties



POWHEG-BOX settings
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POWHEG-BOX settings
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PYTHIA8 settings

LHCTopWG meeting       18.05.2021                         Dominic Hirschbühl           Bergische Universität Wuppertal 13



PYTHIA8 settings
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More comparisions
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More comparisions
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