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Contents: solutions for Sim&Ana in fexiile setups  

● Nuclear Physics experiments… Why are they a particular case?
● The VMC model and the FAIRRoot framework.
● Derived frameworks for specifc problems:

● R3BRoot for the R3B collaboration.
● ENSARRoot for the ENSAR/ENSAR2 european programs.
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R3B: a versatile setup for the study of reactions with radioactive, 
relativistic beams in inverse kinematics.

 

Solutions for Sim&Ana in fexiile setups  
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Solutions for Sim&Ana in fexiile setups  

27Al(p,γ)28Si analysis at ITN Lisbon, 2016.

(p,2p) q-elastic reactions at IJP Krakow, 2017.

TRAGALDABAS setup at USC, 
cosmic run campaign since 2016.
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FAIRRoot: a VMC framework iased on ROOT   

● The purpose of a framework is to improve the effciency 
of creating new software.

● All of the tedious, low-level details of creating experiment 
software are already addressed in a reusable package.

● Reuse code that has been pre-built and pre-tested.

● Increase the reliability of the new application and reduce 
the programming and testing effort.

● The FairRoot framework is an oiject oriented simulation, 
reconstruction and data analysis framework. 

● It includes core services for detector simulation and offline 
analysis of particle and nuclear physics data. 

● The framework enable the users to design and/or construct 
their detectors and/or analysis tasks in a simple way, it also 
delivers some general functionality like track visualization.

What is a Sim&Ana framework?
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FAIRRoot: a VMC framework iased on ROOT   
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FAIRRoot roadmap
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R3BRoot is the analysis and simulation code for the R3B collaioration:

Main management classes derive from FAIRRoot, a general object oriented 
framework for simulation, reconstruction and data analysis. It includes 
core services for detector simulation and ofine analysis of particle physics 
data.

R3BRoot: the R3B Analysis and Simulation code
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R3BRoot: the R3B Analysis and Simulation code
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Within ENSAR2 there is a program (SATNuRSE) to improve our simulation 
and data analysis codes and also to come up with new tools:
●  Proft of the community to construct new event generators and improved 

physics models relevant in the energy domain of ENSAR2 facilities.
●  Within ENSAR, ENSARRoot, a platform for simulations and data analysis 

based on ROOT and the GEANT4 simulation toolkit has been developed 
and can now be used for experiments foreseen at the ENSAR2 facilities. 

●  Investigate and propose open access procedures for experimental data 
in the ENSAR facilities.

●  Disseminate the technical procedures and knowledge to the community 
by the organization of workshops and meetings of advanced users and 
code developers. 

ENSAR2: European Nuclear Science and Applications Research 2, 
funded by the EU Horizon 2020, is the integrating activity for nuclear 
scientists who are performing research in: Nuclear Structure, Nuclear 
Astrophysics and Applications of Nuclear Science.

ENSARRoot: a code for the ENSAR European Program 
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ENSARRoot: a code for the ENSAR European Program 
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ENSARRoot: a code for the ENSAR European Program 
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Ongoing implementation in ENSARRoot:

a) PIGE: Proton-Induced Gamma-ray Emission, based on the 
detection of the prompt gamma rays emitted from nuclei in an excited 
state, following a proton-induced nuclear reaction. 

Simulation and data-analysis application in ENSARRoot, together with 
the Tandem accelerator of the CTN/IST (Lisbon). 

b) (p,gamma) reactions: Simulation and analysis code for a set of 
reactions for the detailed analysis of the gamma cascades from the 
decay of unbound systems. 

As example:  56Fe and 60Ni, near or at the shell closer Z=28, providing 
very valuable insights in the understanding of the nuclear continuum 
just above the particle threshold. 

ENSARRoot: a code for the ENSAR European Program 
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Outlook and reference

FAIRRoot: https://fairroot.gsi.de/

R3BRoot: https://www.r3iroot.gsi.de/

R3BRoot GitHub: https://githui.com/R3BRootGroup/R3BRoot

ENSARRoot: https://githui.com/EnsarRootGroup/EnsarRoot

https://fairroot.gsi.de/
https://www.r3broot.gsi.de/
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