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software
physicsdata

https://eic.github.io/activities/principles.html

“The right tools should be easy to find and 
easy to adopt”
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ePIC strategy: Production-ready software
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

Tagged software releases

In the past year, monthly simulation campaigns 
consumed approximately 15 million core hours on the 
OSF, generating over 500 TB of simulation data.
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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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Realistic reconstruction 
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raw detector
output (digitization to 

look like real data)
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Processing of the data 
using calibration 

information, 
corrections, etc
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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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JANA2 frameworkHEPMC3 events

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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Lost? Overcoming challenges….

Ask questions!

Contribute!
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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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Implement detector

Geometry
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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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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
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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
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Now, we begin!

We will be used GitHub codespaces, so you will need a GitHub account. 

Start here: https://github.com/hszumila/cfns-ss

Lots of help and resources at eic.github.io
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