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RELEASES SINCE APRIL 2024
MOST IMPORTANT CHANGES

Latest dependencies
• ROOT ……… 6.32.06
• GCC ………….13.2.0
• Boost ……….1.83.0
• FairRoot .… 18.6.10
• GEANT4 .… 11.2.1
• Python …... 3.12.4
• GSL ………….2.8
• Fedora 40, Ubuntu 24.04 LTS

New features
• Analysis updates (physicists) 
• LUSI detector 
• Global QA histograms
• ACTS vertexing
• ACTS v36 port

git.jinr.ru/nica/mpdroot/-/releases

DETAILED INFO in RELEASE NOTES

Important fixes

• GEANT4 working with ACTS
• Nonzero Z vertex working with 

ACTS

https://git.jinr.ru/nica/mpdroot/-/releases


ACTS TRACKER
CORE CONCEPTS 

- Modern C++

- Thread-safe design

- Experiment independent core component and    

algorithmic implementations

- Virtual inheritance (run time polymorphism) minimized, 

compile time polymorphism used (templates)

- Customizable configuration struct

- Abstraction from experimental details (generic EDM,   

geometry)

- Transparent handling of experiment context 

- Algorithmic modules – stateless engines



CONTINUOUS MIGRATION SCOPE 
Example: ACTS v36.0.0 (July 2024)  v37.0.0 (October 2024) 

https://github.com/acts-project/acts/releases (changelogs)

https://github.com/acts-project/acts/releases


CONTINUOUS MIGRATION SCOPE 
Example: ACTS v36.0.0 (July 2024)  v37.0.0 (October 2024) 

https://github.com/acts-project/acts/releases (changelogs)

https://github.com/acts-project/acts/releases


CONTINUOUS MIGRATION SCOPE 
Example: ACTS v36.0.0 (July 2024)  v37.0.0 (October 2024) 

https://github.com/acts-project/acts/releases (changelogs)

…AND MUCH MORE !!!

Build, Testing, Documentation, 
Miscellaneous changes (moving to C++ 23…)

How to run:

toolbox enter a9-nica-dev

module add mpddev ACTS/v36.0.0-1

build mpdroot’s dev branch

runReco.C with ETpcTracking::ACTS 

https://github.com/acts-project/acts/releases


MIGRATION 
Environment

- Virtual machine with full build (alibuild)

- 71 packages (currently)

- All source codes can be debugged 

(ACTS, FairRoot, ROOT,….)

- Recompilation intelligently done by 

alibuild

- Patching dependencies

- Developing features needed for MPD 

outside of MPDRoot

Effective development otherwise impossible
- Lack of documentation
- Overall complexity



ACTS VERTEXING IN MPDROOT
TRACKING PIPELINE

VERTEXING

- Seed finding

- Vertex finding

- Vertex fitting

Virtual geometry

Input Hits

Projection

Seeding

Input KF parameters

Track finding

Selector

Algorithms

IVF: fitting-after-finding

AMVF: finding-through-fitting

Vertexing (primary)

TOF Matching



TRACK SELECTION

PERIGEE TRACK
PARAMETRIZATION



PRELIMINARY RESULTS

- |d_0| < 2mm, apart from that no tuning
- fine-tuning to be done by somebody junior (or TBD later)
- In some events seed not assigned (solvable)

AMVF vs DEFAULT PRIMARY VERTEX FINDER
1000 events, BOX generator
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true



VERTEXING SUITE

ACTS VERTEXING SUITE

- a lot of components

- too many parameters to tune,
which can be time consuming

- documentation lacking

Way out: use virtual machine with
full alibuild



FUTURE 

ACTS
• TOF matching (finalize integration into global reco)
• Optimize virtual geometry
• Vertex Finder tuneup
• Optimization of Acts tracker configuration parameters

(speed, efficiency)
• Refactoring, phase out obsolete API 

(prototracks, hit-particle matching…)
• Remove outdated statistics utils, move to native ACTS utilities
• Disconnected tracks

CLUSTERING
• Improve accuracy level of Fast algorithm (edge cases, benchmarking)
• Integration of Wavelet algorithm

ESSENTIAL CRITERION – real experiment reusability (QA toolkit)

SOFTWARE DEVELOPMENT
- up to date with latest packages

(Acts, ROOT, … )
- regular release schedule
- automated tests
- cleanup  
- refactoring



Thank You !

Q & A
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