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PARAMETER TUNING RESULTS

Containerization is a software packaging method that includes the entire runtime 
environment. It is far lighter than a virtual machine, portable, works out of the box 
and runs on any host OS. Packages and dependencies are included by default.

- Docker is the most popular and best (open source) platform for containerization
- We developed a Docker image, you can find via the QR code

proripy stands for: Professor, Rivet and Pythia8. We added ROOT only later. It is 
100% open-source and based on the containerized version of Ubuntu 22 LTS. There 
are future plans to create another       version which is based on Arch Linux.

The image includes:
- Professor
- Rivet
- Pythia8
- ROOT
- YODA
- HepMC3
- FastJet3
- HighFive
- LHAPDF6
- C/C++ compiler
- Rust
- Python3.10
- Go
- Ruby
- GNU Debugger

- Current version: 4.2
- VSCode compatible via the      
  dedicated SSH version
  (77rev/proripy:ssh)
- To begin using it, only two       
  commands are needed

- is a framework
- is not a wrapper for
  Pythia8
- supports CPU
  multithreading
- has module
  management
- has multiple JQ
  schemes
- has PDFs via
  LHAPDF6
- includes colour
  reconnection

Compared to the old 
HIJING:

- same physics
- different code base

Initial Conditions

Hadronisation

Hard Processes

Hadronic 
decays/cascade

Soft Processes

Jet Quenching

Final particles

MC event generators separate the calculations to hard and soft parts. Then 
stochastic sampling is employed to produce probabilistic event ensembles. They 
create a full simulated history from the initial collision to the final particles.

Charged-particle transverse momentum 
and pseudorapidity spectra from proton-
proton collisions at 7000 GeV 
(CMS_2010_I855299)

Measurement of the inelastic proton-
proton cross section at 7 TeV 
(CMS_2012_I1193338)
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Measurement of the inelastic proton-
proton cross-section at 7 TeV. 
(ATLAS_2011_I894867)
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Transverse momentum spectra of pions 
and protons in pp collisions at 7 TeV 
(ALICE_2015_I1357424)

- Monte Carlo (MC) event generators area computational tools that simulate the complete evolution of particle collisions.
- HIJING++ (Heavy Ion Jet INteraction Generator in C++) is a modernized version of the old FORTRAN HIJING with many more features.
- We created a Docker image (published on Docker Hub) which can be used for running Pythia8, Rivet, Professor and ROOT and furthermore for code development.

Tuning still not final.
Next steps:
- Cross section tuning and     
  plots for other energies
- Performance plots for           
  multithreading mode
- AA plots and tuning
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- There are physical and non-physical parameters (26 in total)
- The empirical parameters need to be tuned to match experimental data
- Iterative χ² minimalization process: sample → calculate → minimize

Data handling:
- YODA (Yet more Objects for Data Analysis)
- Rivet (Robust Independent Validation of       
  Experiment and Theory)
Optimization:
- Professor (Tuning tool for Monte Carlo
  event generators)
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- We created a public Docker image for High Energy Physics that includes      
  many useful tools

- Preliminary results for pp collisions at 7 Tev with HIJING++ parameter           
  tuning via Professor are presented

- Results show good match with experimental data and Pythia8 simulations

PRELIMINARY

[1] An introduction to PYTHIA 8.2 – arXiv:1410.3012
[2] Robust Independent Validation of Experiment and Theory:
     Rivet version 4 release note – arXiv:2404.15984
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Contact: molnar.szabolcs AT wigner.hun-ren.hu

$ docker pull 77rev/proripy:4.2
$ docker run -it -v $HOME/Work:/home/devuser/Work 77rev/proripy:42

2M events single thread runtime on:
- AMD EPYC 7502P (at 3.2 GHz): ~2200 s
- AMD Ryzen 7 8845HS (at 4.95 GHz): ~750 s
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