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Event generation input

•EICSmear Event Tree

•HepMC, Built-in generators

•Single particles, simple events generators

Simulation

•Detector simulation (Geant4 as a Fun4All module)

•Digitization

•Meta data management

Reconstruction

•Tracking, clusterization

•Jet finding

•Resonance reconstruction

User analysis

•Module for quick evaluations  → Evaluator TTree

•User defined analysis module → TTrees, histograms
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DST Structure

HepMC Event

TruthContainer, G4Hits

Hits, towers

Tracks, clusters, jets, resonance 
objects

Analysis object

DST file

Store and retrieve 
to/from DST file at 
any stage

Ref: talk Chris Pinkenburg 1st workshop

Fun4All 
steering 
macro

https://indico.bnl.gov/event/11112/
https://ecce-eic.github.io/doxygen/da/d02/Fun4All__G4__EICDetector_8C_source.html
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DST Structure

HepMC Event

TruthContainer, G4Hits

Hits, towers

Tracks, clusters, jets, resonance 
objects

Analysis object

DST file

Store and retrieve 
to/from DST file at 
any stage

DST structure printout at start of any Fun4All process 



User analysis

• Module for quick evaluations  → Evaluator TTree

• User defined analysis module → TTrees, histograms
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 Quick evaluation TTree outputs. 

 DST structure that is mostly commonly used in user analysis



• Enabled by default running our default macro: 
https://github.com/ECCE-EIC/macros

• Aimed for quick evaluation without need of 
writing analysis module

• Deep evaluation tool chain match reco with 
truth objects

• Specialized analysis require analysis module 
(next talk) reading DST directly (2nd section of 
this talk)
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https://github.com/ECCE-EIC/macros
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb


 Truth and matched reco track / vertex

 Typically named G4EICDetector_g4tracking_eval.root 

 Produced by PHG4TrackFastSimEval::fill_track_tree
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Number of hit
in each tracker

g* is shorthand 
for Geant4 
truth

Matched reco
track

https://ecce-eic.github.io/doxygen/d0/d71/classPHG4TrackFastSimEval.html#a52a746bdc6e84dc7886b5bae0b608e68
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb


 Truth and matched calorimeter showers

 Typically named G4EICDetector_g4<calo-name>_eval.root 

 Produced by CaloEvaluator::fillOutputNtuples()
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g* is shorthand 
for Geant4 
truth

Matched reco
cluster

https://ecce-eic.github.io/doxygen/dd/d59/classCaloEvaluator.html#a5298ee9646d361a4960fc0e20f83c880
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb


 Truth and matched calorimeter showers

 Typically named g4fwdjets_<tower/track/cluster>_<R*10>_eval.root

 Produced by JetEvaluator::fillOutputNtuples()
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g* is shorthand 
for Geant4 
truth

Matched reco
jet

https://ecce-eic.github.io/doxygen/d1/df4/classJetEvaluator.html#a0c608411c03ff1de3fca80d64e93ae5d
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb


 Recently introduced to sum above object-based evaluator ntuple into 
event-based TTree to facilitate analysis based on evaluator 

 See also next (Ralf’s) talk and talk by Friederike Bock in first workshop

 Produced by EventEvaluator::fillOutputNtuples()
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Array of tracks

Array of calo 
cluster

Truth particle history

https://indico.bnl.gov/event/11112/
https://ecce-eic.github.io/doxygen/db/d22/classEventEvaluator.html#ada437671569f41f49d8efe8235d569ab
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb
https://nbviewer.jupyter.org/github/blackcathj/macros-1/blob/default-eval/detectors/EICDetector/print-evaluator.ipynb


• Carries full information of sim and reco

• Accessed via analysis modules

• Searchable on Doxygen, e.g.
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https://ecce-eic.github.io/doxygen/
https://ecce-eic.github.io/doxygen/d4/d30/classPHG4HitContainer.html
https://ecce-eic.github.io/doxygen/d4/d30/classPHG4HitContainer.html


 PHHepMCGenEvent contains 
input HepMC event if using Event 
generator inputs

 Also stores the truth vertex and 
LorentzRotation translating 
between event generator frame 
and lab fram

 Embedding and pile up: HepMC
events in 
PHHepMCGenEventMap
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Code snipet to read hepMC events: 
https://ecce-eic.github.io/doxygen/df/d2f/DumpPHHepMCGenEventMap_8cc_source.html#l00025

https://ecce-eic.github.io/doxygen/d7/d7b/classPHHepMCGenEvent.html#a51bb6b2ee662beeefd54171ab480dccd
https://ecce-eic.github.io/doxygen/d5/d41/classPHHepMCGenEventMap.html#a7444512203ec38bb696e56a4d9ea62c5
https://ecce-eic.github.io/doxygen/d7/d7b/classPHHepMCGenEvent.html#a51bb6b2ee662beeefd54171ab480dccd
https://ecce-eic.github.io/doxygen/d7/d7b/classPHHepMCGenEvent.html#a51bb6b2ee662beeefd54171ab480dccd
https://ecce-eic.github.io/doxygen/df/d2f/DumpPHHepMCGenEventMap_8cc_source.html#l00025


 PHG4TruthInfoContainer records 
Geant4 truth 
PHG4Particle/PHG4VtxPoint
history

 PHG4Hit records interaction of 
particle with detector volumes, 
saved in PHG4HitContainer

 You can enable DSTReader
(Enable::DSTREADER)  to dump them 
in a TTree for a quick look [tutorial]. 
Note file will be large, not for 
analysis purpose
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https://ecce-eic.github.io/doxygen/da/d6c/classPHG4TruthInfoContainer.html#acc682aa0e55ae6239ef151c4a2f843ca
https://ecce-eic.github.io/doxygen/de/dc9/classPHG4Particle.html#a7e66893042bbdd75de981a3e1da83cf7
https://ecce-eic.github.io/doxygen/d6/d81/classPHG4VtxPoint.html#a3c7a6f7c812a446caf607cced0aa0b28
https://ecce-eic.github.io/doxygen/d3/d9e/classPHG4Hit.html#a6a39d9b0956e029bba51d40788fe63bd
https://ecce-eic.github.io/doxygen/d4/d30/classPHG4HitContainer.html#ac2db8359fabf21e3704923203353b8f7
https://github.com/ECCE-EIC/tutorials/blob/master/PHG4DSTReader/Example.C


 RawCluster store 
reconstructed calo 
clusters placed in 
RawClusterContainer

 Jet are placed in 
JetMap

 See also Joe’s talk
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https://ecce-eic.github.io/doxygen/d2/d4e/classRawCluster.html#a1fb5604eaf0f9205bfec6f7492145230
https://ecce-eic.github.io/doxygen/d6/d12/classRawClusterContainer.html#a2263602e0f724c35ce812b59e07314b7
https://ecce-eic.github.io/doxygen/d7/da6/classJet.html#a8337e7330125211aa9e6f4a4022a793c
https://ecce-eic.github.io/doxygen/d7/d97/classJetMap.html#a369c335f644ca90936322f67eee643fc


 SvtxTrack_FastSim pl
aced in SvtxTrackMap

 SvtxVertex placed in 
SvtxVertexMap

 See also Joe’s talk
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https://ecce-eic.github.io/doxygen/d9/da8/classSvtxTrack__FastSim.html#a32956af5fce5463d6f91c7bfb2975054
https://ecce-eic.github.io/doxygen/d7/d8b/classSvtxTrackMap.html#abbdf05ae333d8416352808a54b27e26c
https://ecce-eic.github.io/doxygen/d2/d6d/classSvtxVertex.html#aca53de5dae56ea97c03c7dd5921c5da6
https://ecce-eic.github.io/doxygen/db/dd7/classSvtxVertexMap.html#af156923ed4354e7ef778dae601875896


 Recommendation:
◦ Event TTree evaluator for quick analysis [Ralf’s talk]

◦ User analysis module accessing DST for full access and more complex analysis [Joe’s talk]

 Search any class/function/key words https://ecce-eic.github.io/doxygen/

 https://ecce-eic.github.io/

 https://github.com/ECCE-EIC/tutorials

 ECCE Fun4all chats: https://chat.sdcc.bnl.gov/ecce/channels/fun4all-ecce

 ECCE simulation office hour: https://indico.bnl.gov/category/346/

 ECCE simulation workshops https://indico.bnl.gov/category/344/
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https://ecce-eic.github.io/doxygen/
https://ecce-eic.github.io/
https://github.com/ECCE-EIC/tutorials
https://chat.sdcc.bnl.gov/ecce/channels/fun4all-ecce
https://indico.bnl.gov/category/346/
https://indico.bnl.gov/category/344/

