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https://eic.github.io/activities/principles.html
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General structure …
https://wiki.bnl.gov/EPIC/index.php?title=Collaboration
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GEANT4 simulations driven by 
DD4hep, output data in the EIC

Data Model (EDM4hep + 
EDM4eic, described in Podio)

Algorithms to transform the 
GEANT4 hits to mimic real 

detector
readout, including background 
stacking, “pileup”, DAQ frames
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Processing of the data
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User analyses in plain 
C++/ROOT or 

Python/uproot, 
facilitated by

using a flat data model
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Benchmarks on both detectors and physics

https://eic.github.io/tutorial-developing-benchmarks/
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DD4hep geometry & EIC Data Model: Standardized data structures that we collectively agree 
to use to pass information between simulation, reconstruction, and analysis algorithms
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Objectives:

1. Achieve continuous deployment of the software used for detector and physics simulations

2. Ensure regular updates of simulation productions for detector and physics studies, and for 
geometry and algorithm development

3. Implement timely validation and quality control for simulation productions on datasets that 
require substantial time and resources

Simulation Campaign Strategy

Train: Major central campaign at a fixed
(monthly) schedule
Charters: Special interest runs for working
groups
Taxis: Bespoke runs for individual users

Tagged software releases
16

Production-ready!



Latest Completed Production Campaigns (24.02.0, 24.02.1, 24.03.1)

We have organized a group of datasets (Physics Processes and Backgrounds) that will be run every campaign (moving gradually 
towards version control for everything). Besides regular production campaign datasets, we will accommodate charter requests 
from Physics Working Groups depending on availability of resources after approval  by Analysis and Software coordinators 
(AC/SCs). 

Example: 
Listing and viewing Reconstructed Outputs for a particular dataset

xrdfs root://dtn-eic.jlab.org ls 
/work/eic2/EPIC/RECO/24.03.1/epic_craterlake/DIS/NC/18x275/minQ2=10

where the different segments indicate server address, base address, detector 
config, physics process and beam properties respectively.

The corresponding event generator files will be at 
/work/eic2/EPIC/EVGEN/DIS/NC/18x275/minQ2=10
and geant4 simulation output (for small subset) will be at
/work/eic2/EPIC/FULL/24.03.1/epic_craterlake/DIS/NC/18x275/minQ2=10

Copy files locally using xrdcp or open them in root directly

For live campaign 
updates, follow the 
firehose mattermost 
channel.

To see what was run in 
past campaigns, review 
our campaign history 
pages for 
reconstructed output 
files and full geant4 
simulation output files.

Update is provided at 
the end of the campaign 
via email/web. To learn 
how to access files on 
xrootd, review our FAQ
page.

To learn about our 
simulation and analysis 
framework, review the 
tutorials on the ePIC 
Collaboration Landing 
Page.

Current Campaign (24.04.0)

https://eic.github.io/epic-prod/RECO/24.02.0/
https://eic.github.io/epic-prod/RECO/24.02.1/
https://eic.github.io/epic-prod/RECO/24.03.1/
https://urldefense.proofpoint.com/v2/url?u=https-3A__chat.epic-2Deic.org_main_channels_firehose&d=DwMF-g&c=CJqEzB1piLOyyvZjb8YUQw&r=1bclzxVlhTV419LkWWxwLTl3ztSqyuA_Q_Vnypx1RD4&m=lo3mMpDo2nTc6g7Zr4Q4slMdnp_03iUH1PPH0u7nLKErKjqbfhao-ANNBDO8Crwp&s=j5pZlbDnxW4WVAkvxJoBJ9Dw0uEPvSZmajjnp56H8Fg&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__eic.github.io_epic-2Dprod_campaigns_campaigns-5Freco.html&d=DwMF-g&c=CJqEzB1piLOyyvZjb8YUQw&r=1bclzxVlhTV419LkWWxwLTl3ztSqyuA_Q_Vnypx1RD4&m=lo3mMpDo2nTc6g7Zr4Q4slMdnp_03iUH1PPH0u7nLKErKjqbfhao-ANNBDO8Crwp&s=zCFXx14XtHIZI2smIn80uXkSaLrfb7p5XBF6kWWQ5mw&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__eic.github.io_epic-2Dprod_campaigns_campaigns-5Ffull.html&d=DwMF-g&c=CJqEzB1piLOyyvZjb8YUQw&r=1bclzxVlhTV419LkWWxwLTl3ztSqyuA_Q_Vnypx1RD4&m=lo3mMpDo2nTc6g7Zr4Q4slMdnp_03iUH1PPH0u7nLKErKjqbfhao-ANNBDO8Crwp&s=PG8ADJWkSxrjd3U9BPLOGa5rO0SQqwnY-vu3tEW6oow&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__eic.github.io_epic-2Dprod_documentation_faq.html&d=DwMF-g&c=CJqEzB1piLOyyvZjb8YUQw&r=1bclzxVlhTV419LkWWxwLTl3ztSqyuA_Q_Vnypx1RD4&m=lo3mMpDo2nTc6g7Zr4Q4slMdnp_03iUH1PPH0u7nLKErKjqbfhao-ANNBDO8Crwp&s=Bwdgd8XlXA2wkcqTO6l57qgnRcwSPaucczzRcIqN-as&e=
https://eic.github.io/documentation/landingpage.html


Detector:
• Resolution
• Efficiency
• Digitization
• Optimization
• Geometry
• …

Physics:
• Kinematics
• Phase space
• Acceptance
• Algorithms
• …

What do I want to study?
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Use Cases

Detector study

Physics study

Implement detector

Implement physics

Validation
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Detector study

Use existing 

geometry

Modified geometry 

or 

modified digitization

Monte Carlo 

generator

Detector simulation

Geant4, DD4HEP, digitization EICrecon
Simulation

production
Analysis

Previous tutorial: https://eic.github.io/tutorial-modifying-geometry-digitization-etc

https://eic.github.io/tutorial-geometry-development-using-dd4hep/

Validation
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https://eic.github.io/tutorial-modifying-geometry-digitization-etc
https://eic.github.io/tutorial-geometry-development-using-dd4hep/


Implement detector

Geometry

Digitization

Reconstruction

Monte Carlo 
generator

Detector simulation
Geant4, DD4HEP, digitization EICrecon

Simulation
production Analysis

Previous tutorial: https://eic.github.io/tutorial-simulations-using-ddsim-and-geant4/
https://eic.github.io/tutorial-modifying-geometry-digitization-etc
https://eic.github.io/tutorial-geometry-development-using-dd4hep/

Validation
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https://eic.github.io/tutorial-simulations-using-ddsim-and-geant4/
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Physics study
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simulation

Implement 
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simulation

Monte Carlo 
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Detector simulation
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Previous tutorial: https://eic.github.io/tutorial-analysis

https://github.com/eic/python-analysis-bootcamp

Validation
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https://eic.github.io/tutorial-analysis
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Reminder: Criteria for MCEGs to be Included in 
Production 

1) Must not duplicate effort. Need to have reference generator for each process.
2) Must be in hepmc3.tree.root format. 
3) Must be version-tracked in a publicly accessible repository: Source code, steering 

files, run cards, etc. Follow the input preprocessing guidelines.  

File Nomenclature and Organization 
Organization of files Example

<physics processes>/<generator repository release tag>/<electron momentum>x<proton 
momentum>/q2_<minimum q2>to<maximum q2>/<generator repository release 
tag>_<physics processes>_<electron momentum>x<proton momentum>_q2_<minimum 
q2>to<maximum q2>_run<index>.hepmc3.tree.root

DIS/NC/pythia6.428-
1.0/10x100/q2_10to100/pythia6.428-
1.0_DIS-
NC_10x100_q2_10to100_run001.hep
mc3.tree.root

https://eic.github.io/epic-prod/documentation/input_preprocessing.html


Implement physics

Develop enhanced 
reconstruction

Prototype analysis 
on existing 

reconstruction

Monte Carlo 
generator

Detector simulation
Geant4, DD4HEP, digitization EICrecon

Simulation
production Analysis

Previous tutorial: https://github.com/eic/python-analysis-bootcamp
https://eic.github.io/tutorial-analysis
https://eic.github.io/tutorial-reconstruction-algorithms

Validation

25

https://github.com/eic/python-analysis-bootcamp
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Validation

Compare the output of the physics and detector studies

Monte Carlo 
generator

Detector simulation
Geant4, DD4HEP, digitization EICrecon

Simulation
production Analysis

Previous tutorial: https://eic.github.io/tutorial-developing-benchmarks

Validation

26



Requirements to make a collaborative environment

Contributing Users! 

Git (Pull Requests, discussion)

Mattermost Helpdesk, Tutorials, FAQ

Sustainable software effort!
Previous tutorial: https://eic.github.io/tutorial-setting-up-environment
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https://eic.github.io/documentation/landingpage.html
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Submit feedback here!



Great place to 

get involved!
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Join the Mattermost channel for this tutorial
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Questions or issues before we begin?


