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• Analysis tutorial

• Sample production

Outline
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Goal of the tutorial
• No prior knowledge required
• On a simple physics example H→ 4l, learn how to:

• generate signal and background samples with Pythia8, FCCSW
• run Delphes detector simulation 
• apply event selection with Heppy
• produce cut-flow tables 
• produce flat n-tuples with observables of interest
• produce plots with ROOT
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fccsw.web.cern.ch/fccsw/tutorials/fcc-tutorials/FccFullAnalysis.html

http://fccsw.web.cern.ch/fccsw/tutorials/fcc-tutorials/FccFullAnalysis.html


Webpage (I)
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Tutorial - generate samples
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Tutorial - analyse samples
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Tutorial - produce plots (gen)
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Tutorial - produce plots (gen)
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Tutorial - cutflow 
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• Heppy creates a process_dir.  “pp_h_4l, pp_zgzg_4l”
• Selection cut table can be found in: 

     process_dir/example/XXX.Selection_cuts/cut_flow.txt



Tutorial - produce plots (reco)
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Tutorial - produce plots (reco)

FCC detector
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Tutorial - produce plots (reco)

FCC detector CMS detector
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Comments

• very simple example implemented in the form of 
a tutorial

• try it out (including homework section)

• should be easy enough to get started with 
FCCSW and Pythia8/Delphes simulation  
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Sample production
• We started producing some general samples 

centrally (and store them in eos)

• W+jets
• Z+jets
• t t + jets
• QCD

• Clement Helsens working on automatising the 
following workflow :

• produce grid-packs with MG5_aMC@NLO
• generate LHE files on batch (eventually condor)
• shower/hadronize/merge with Pythia8 on queue
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Matching/merging

• Matching/merging is necessary to ensure good 
description of emissions in soft/col and hard (PS vs. ME)

• Major (CKKW/MLM) merging schemes are already 
implemented in Pythia8

• Pythia8 interface in FCCSW has been modified to 
include matching

• Automatic plots are produced to validate the choice of 
the scales
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Matching/merging validation

tt 0/1/2 jets tt 0/1/2 jets
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To be done: 

• allow for multiple choice of matching scales qCut at once
• produce matched cross section numbers together with matching 

plots



Matching/merging tutorial

https://github.com/HEP-FCC/fcc-physics/blob/master/pythia8/validation/README.md
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https://github.com/HEP-FCC/fcc-physics/blob/master/pythia8/validation/README.md


Sample database
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https://test-fcc.web.cern.ch/test-FCC/index.php



Comments/conclusion

• tutorial for producing and validating matched/samples can be found here: 

• we have already produced centrally > 500k events of main backgrounds tt, 
w, z + jets

/eos/fcc/hh/generation/DelphesEvents/v0_0/pp_tt012j_5f_v2
              /eos/fcc/hh/generation/DelphesEvents/v0_0/pp_w012j_5f_v2
              /eos/fcc/hh/generation/DelphesEvents/v0_0/pp_z012j_5f_v2

• would be good to have some discussion to decide which (signal/
background) samples to be centrally produced and if LOPS 
merged vs. NLO (maybe during FCC physics week)

https://github.com/HEP-FCC/fcc-physics/blob/master/pythia8/validation/README.md
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https://github.com/HEP-FCC/fcc-physics/blob/master/pythia8/validation/README.md

