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Overview

● FCCSW – Short How-To?
● Delphes within FCCSW

– Strategy & processing sequence
– Input/Output using FCC-EDM (Event-Data model)
– Configuration files
– Documentation
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FCCSW HowTo? Follow FCCSW Twiki

https://twiki.cern.ch/twiki/bin/viewauth/FCC/FccSoftwareGettingStarted

https://twiki.cern.ch/twiki/bin/viewauth/FCC/FccSoftwareGettingStarted
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Strategy & Processing Sequence

● FCCSW → based on modular structure of Gaudi framework
● Strategy: 

– modularize Pythia & Delphes as Gaudi algorithms
– use PythiaDelphes_config.py - FCCSW command file (python script) to run Pythia & Delphes 

 set all GAUDI parameters to run Pythia, Delphes & Output module→

https://github.com/HEP-FCC/FCCSW/blob/master/Sim/SimDelphesInterface/options/PythiaDelphes_config.py
https://twiki.cern.ch/twiki/bin/view/FCC/FccPythiaDelphes
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Details of FCCSW Config File

● PythiaDelphes_config.py:
– Defines a run sequence of Gaudi modules (Pythia+Delphes) through a Python script
– Variables to be arranged:

● nEvents  Events to be simulated→
● messageLevel --> GAUDI messaging verbosity: ERROR, WARNING, INFO, DEBUG
● pythiaconfFile  Pythia config file: → Pythia_LHEinput.cmd/Pythia_standard.cmd 
● delphesCard → Delphes TCL configuration file (use official Delphes card) 
● delphesHepMCInFile  Delphes input file (use "" to read HepMC directly from Pythia →

module, i.e. from transient data store) 
● delphesRootOutFile  Delphes output file (use "" to output data to transient data →

store  FCC-EDM objects automatically written out through Gaudi → out module!
● delphes???OutArray  Define which Delphes module objects are processed as FCC-EDM →

(Event Data Model) particles, where ??? stands for muons, electrons, photons …

https://github.com/HEP-FCC/FCCSW/blob/master/Sim/SimDelphesInterface/options/PythiaDelphes_config.py
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Pythia Input/Output & Configuration

● Pythia Data Input:

1) LHE (Les Houches Event) data file (from e.g. Madgraph, ...)
 → Already simulated Les Houches Events are processed by Pythia
 → Pythia performs MPI, ISR, FSR, hadronization, decays …

2) No input, Pythia simulated events directly used
 → Pythia simulates physics events & performs MPI, ISR, FSR, …

● Pythia Data Output:
– Data output through transient memory data store 

using HepMC event data format

● Pythia Configuration Files – 2 use cases prepared:
– Pythia_LHEinput.cmd: use Pythia-module to read-in the LHE file (generated by Madgraph, 

etc.), set Pythia run parameters
– Pythia_standard.cmd: use Pythia-module to simulate physics events directly, define physics 

process to be simulated + Pythia run parameters

http://lcgapp.cern.ch/project/simu/HepMC/
https://github.com/HEP-FCC/FCCSW/blob/master/Generation/data/Pythia_LHEinput.cmd
https://github.com/HEP-FCC/FCCSW/blob/master/Generation/data/Pythia_standard.cmd
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Delphes Input/Output & Configuration

● Delphes Data Input:
– The Delphes data input is through the transient event data store in HepMC format (in 

principal, HepMC data file can be read-in too)  input read-in by → DelphesExtHepMCReader 

● Delphes Output:
– The Delphes output objects (specified by delphes???OutArray 

variables in PythiaDelphes_config.py)  are written out to FCC-EDM 
collections & associated collections (one-to-one relations) 

● delphes???OutArrays (may be modified by user!):
delphesMuonsOutArray    ="MuonIsolation/muons"
delphesElectronsOutArray="ElectronIsolation/electrons"
delphesChargedOutArray  ="ChargedHadronMomentumSmearing/chargedHadrons"
delphesNeutralOutArray  ="Hcal/eflowNeutralHadrons"
delphesPhotonsOutArray  ="PhotonIsolation/photons"
delphesJetsOutArray     ="JetEnergyScale/jets"
delphesMETsOutArray     ="MissingET/momentum"
delphesSHTsOutArray     ="ScalarHT/energy"

https://github.com/HEP-FCC/FCCSW/blob/master/Sim/SimDelphesInterface/options/PythiaDelphes_config.py
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FCC-EDM Output
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Some Practical Info

● Open the PythiaDelphes_config.py configuration file:
cd $FCCSW
vim Sim/SimDelphesInterface/options/PythiaDelphes_config.py

– Change the verbosity level from DEBUG to INFO
– Change the number of events to be studied: nEvents from 10  10k or 100k events→
– For simplicity, change the output from FCC event-data-model to simple Delphes output as a 

starting point for easy access to all saved info (after the quick check on data follow use the 
official FCC EDM output instead)

 → But, don't forget to read-in the libDelphes.so library (dictionary) in that case 
   (ROOT needs to knows about defined Delphes objects)
root 

.L /afs/cern.ch/exp/fcc/sw/0.7/Delphes/3.3.2/x86_64slc6gcc49opt/lib/libDelphes.so

TFile *_file0 = Tfile::Open("DelphesOutput.root")

TBrowser t

– Follow tutorial on ROOT trees to find out how to process this data:
https://root.cern.ch/root/htmldoc/guides/usersguide/ROOTUsersGuide.html#trees
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Need more Information?

● For additional information follow the HowTo? at FCC Twiki page:

– https://twiki.cern.ch/twiki/bin/view/FCC/FccPythiaDelphes

https://twiki.cern.ch/twiki/bin/view/FCC/FccPythiaDelphes
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