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The EXTREME chain:
The HadrEx analysis framework

The HadrEx analysis framework
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The HadrEx format
• The need: a convenient ROOT-based data storage format

• Implemented in all user-analysable formats: outputs 1, 2 and 3
• Complete uniformity for analysis!
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The HadrEx format
• The need: a convenient ROOT-based data storage format

• Implemented in all user-analysable formats: outputs 1, 2 and 3
• Complete uniformity for analysis!

• How they are produced: converters at various stages produce 
hadrex-format files with various types of information 

• What they contain: event information + a particle list
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The HadrEx event and particle classes
• HxSimEvent: a generic event class

o TClonesArray of HxSimParticles,
o total multiplicity at mid-rapidity + V0M acceptance (ALICE centrality selection)
o hadronic collision history (optional)

• HxHydroEvent: a hydro-specific event class. Derives from HxSimEvent
o Ncoll
o Entropy
o Derived centrality already there (optional)

• HxSimParticle: a generic particle class
• Momentum 3-vector
• Energy 
• PDG code
• Mother / daughter indices (optional)

• HxSpaceTimeParticle: particle class with spacetime info
• Creation position and time
• Hadronic interaction information

C++ object-oriented paradigm: 
All classes have convenient 
setters/getters for analysis! 

In blue: links to the corresponding 
headers in our repository. 
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https://gitlab.com/hadrex/hadrex-wokshop-2021/-/blob/master/base/HxSimEvent.h
https://gitlab.com/hadrex/hadrex-wokshop-2021/-/blob/master/base/HxHydroEvent.h
https://gitlab.com/hadrex/hadrex-wokshop-2021/-/blob/master/base/HxSimParticle.h
https://gitlab.com/hadrex/hadrex-wokshop-2021/-/blob/master/base/HxSpaceTimeParticle.h
https://gitlab.com/hadrex/hadrex-wokshop-2021/-/tree/master
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A practical example: 
Calculate pT spectra

Program
interface

Output
Histograms

Setup I/O

• Let’s go through an example code to 
show how to write a simple analysis: 
fill a pT histogram for charged 
particles at midrapidity!

This is where you should 
add extra output 

histograms in case you 
write an analysis

No need to touch this, at 
least when getting started
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A practical example:
The actual analysis

Calculate time
to finish

The analysis: 
fill histograms

Helpful to know: just a 
handy printout

Customize to your needs!

Count your events!
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A practical example:
The output

• hEventCounter: counts events
• hPtCharged: charged particle pT spectra in |η| < 0.5
• hPtChargedYCut: charged particle pT spectra in |y| < 0.5
• hEtaCharged: charged particle η distribution
• hYCharged:  charged particle y distribution
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Processing the 
output

Multiplicity per event: divide by the 
number of events stored!

Average pT: a simple “GetMean” call 
will do it

You will run this later today!

To run: root.exe –q –b GetNchAndMeanPt.C



The HadrEx analysis framework 10

Moving forward…

• The HadrEx framework is there to help!

• But it is still constantly evolving according to our needs!
• Custom classes can also be done for PYTHIA events, etc

• Tiago will now walk us through the details of how to get your 
first event generation and analysis going. 

• Ab initio simulations: from beginning to the end! 

Thank you for your attention!
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