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THE MPDRoot

Mpdroot is the off-line software framework for simulation, reconstruction and
physics analysis of the simulated or experimental data for MPD experiment
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https://mpdroot.jinr.ru/

Flujo de trabajo en los experimentos HEP (High Energy Physics)
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https://indico.jinr.ru/event/3920/contributions/22286/attachments/16982/28915/school-belgrad-pub.pdf
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Propositos del marco de trabajo Mpdroot

Estudios de rendimiento del detector

Simulacion de Eventos

Desarrollo de algoritmos para reconstruccion y analisis de los datos
registrados por el experimento MPD
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Se basa en e| entorno .“\._v‘f."‘,,aﬁ,,; Data Analysis Framework y e| marco Fa"'Root

desarrollado para los experlmentos FAIR en el instituto GSI.

https://fairroot.gsi.de/

Conjunto de herramientas Orientado a Objetos (OO) escrito en C++



https://fairroot.gsi.de/

: M . ROOT
ROOT - Data AnaIySIS Framework " ,, Data Analysis Framework

Recursos:

ROOT Website: https://root.cern

Material online: https://github.com/root-project/training

More material: https://root.cern/getting-started
e Includes a booklet for beginners: the “ROOT Primer”

Reference Guide: https.//root.cern/doc/master/index.html

Forum: https://root-forum.cern.ch
Curso: Tutorial



https://root.cern
https://github.com/root-project/training
https://root.cern/getting-started
https://root.cern/doc/master/index.html
https://root-forum.cern.ch
https://docs.google.com/presentation/d/189f0qsDEnMSk2R5KWLRPz2TdEV5kTfXH1VcuAra4cnU/edit#slide=id.g24ecd7c82b_0_94

Flujo de datos en experimentos de HEP

Generadores de eventos

UrQMD Event Generator

Determine particle properties
at target vertex

QGSM
PHSD
Pythia

Simulation

Simulacion del paso de particulas a través de la materia

° Geant 4, Geant 3

Hit Finder

Métodos de analisis fisicos

A

Transport particles through
the detector material

’ Determine detector response

Determine physical space point
parameters from detector hits

Decaimiento de particulas [ Track finding&fitting

Reconstruction

Femtoscopia
Flujo

Dileptones

Determine momentum vector
and PID for all tracks




Simulacion de Bi+Bi at Vs, =9.2 GeV con UrQMD

Lista de particulas creadas en la
colision

Posicion

Momento

Energia

Masa

P. Nieto https://youtu.be/YHv8IK8nYY?si=MBvlywHwXkp4rF2D



http://www.youtube.com/watch?v=YHv8IjK8nYY

Simulacion de Detectores

Geant3, Geant4. Clases implementadas en MpdRoot
(ROQOT)

The Geometry Package:

El paquete de geometria ROOT es una herramienta para
construir, explorar, navegar y visualizar geometrias de
detectores. El codigo funciona de forma independiente
con respecto a cualquier motor Monte-Carlo de
seguimiento; por lo tanto, no contiene ninguna restriccion
relacionada con la fisica. Sin embargo, las funciones de
navegacion proporcionadas por el paquete estan
disefiadas para optimizar el transporte de particulas a
través de geometrias complejas, trabajando en
correlacion con paquetes de simulacion como GEANTS3,
GEANT4 y FLUKA

Physics of Particles and Nuclei, 2021, Vol. 52, No. 4, pp. 817-820.




Reconstruccion de trazas

Algoritmo de reconstruccion de trazas
a partir de un analisis combinatorio de
los hits en cada elemento del detector
Vector Finder TOOIKIL. .. womumiams mo 010 1

VECTOR FINDER—A TOOLKIT FOR TRACK FINDING IN THE MPD EXPERIMENT

Fig. 2. (a) Track scheme in longitudinal projection. (b) Track scheme in transverse projection.
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EPJ Web Conf. 245 (2020) 01003



http://dx.doi.org/10.1051/epjconf/202024501003

PID - Identificacion de particulas
General idea of Particle Identification (PID)

La energia perdida depende del tipo TPC

de particula, su energia y las partial
caracteristicas el material con el que probability
interactua. TOE
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Energy deposit, ADC counts

Deep Learning, gradient boosting.
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Masa Invariante, distribuciones de momento, etc...
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Otros marcos de trabajo con enfoque similar
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Instalacion Local de MpdRoot

Sistemas operativos:

Fedora, CentOS, AlmaLinux, Ubuntu 22.04, 20.04, Debian 11, 12,
Manjaro 21

Espacio recomendado 50 GB libres para instalacion y datos.




https://mpdroot.jinr.ru

NICA~ MPD- SOFTWARE - COMPUTING -

THE MPDROOT

Mpdroot is the off-line software framework for simulation , reconstruction and
&ics analyses of the simulated or experimental data for MPD experiment



https://mpdroot.jinr.ru

NICA ~ MPD ~ SOFTWARE ~ COMPUTING ~ NEWS

Software Development Team
MPDRoot Git Repository

' ’ On the NICA cluster at LHEP

Databases « MPDRoot Troubleshooting Guide

References v Start Guide
MPDRoot Start Guide Locally using aliBuild

Software Meetings JupyterLab os support

evelopersFOUM  gxternal dependencies | i
Git and Gitlab

MPD Visualization Analysis Tutorial
Q&A/ Service Desk MPD dirac application

MPDRoot Coding Convention

THE MPDROOT

pdroot is the off-line software framework for simulation , reconstruction and

ics analyses of the simulated or experimental data for MPD experiment
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Running MPDRoot locally using CVMFS

INSTALL CVMFS AND TOOLBOX
(Users and Developers)



https://git.jinr.ru/nica/nicadist/-/tree/master/scripts?ref_type=heads

Software is installed into $MPDROOT directory

r@fedora
er@toolbox
[user@toolk

cvmfs/nic
cvmfs/nica

DEVELOPERS

Software is installed into $MPDROOT directory




Desarrolladores - https://qit.jinr.ru/nica/mpdroot

DEVELOPERS

Software is installed into $MPDROOT directory

[user@toolbo
user@toolbox [ad-nica

user@oolbox [a9-nic

mpdroot/build



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

Desarrolladores - https://qit.jinr.ru/nica/mpdroot

En lugar del comando

M mpdroot @ fostar | 5

< 1,062 Commits ¥ 64 Branches @ 18 Tags 7 8 Releases

Simulation and Analysis Framework for NICA/MPD Detectors

mpdroot$ git clone -b dev --recursive
i git@agit.jinr.ru:nica/mpdroot.git

Project badge

Analysis update: evPID pt2 (Victor Riabov's request)

i 6c038309 |
Slavomir Hnatic authored 5 days ago

dev v mpdroot History Find file

[ README

Name Last commit
Clone with HTTPS
B3 cmake Temporary patch for adding support for ACTS.. " " N
https://git.jinr.ru/nica/mpdrc G I reCtO rIO e tra O
B3 core Analysis updates: pairPK, pairKK, evPID, pairP. E i
B3 detectors New version of FastClusterFinder Openin your IDE
B3 gconfig Add some track flags; MpdDecayerPyt8 modi... Visual Studio Code (SSH)
B geometry Fix detector pipe: no vacuum in it, air instead Visual Studio Code (HTTPS) $ d t d t /S
user$ cp mpdroot-dev.tar.gz ~/Software/mpdroot/
&3 input pI0 Analysis update Intellld IDEA (SSH) p mp g p
Bamacro Fix detector pipe: no vacuum in it, air instead IntelliJ IDEA (HTTPS)

By macros/common

B3 physics Analysis update: evPID pt2 (Victor Riabov's re. zip

B3 reconstruction/tracking Decoupling MpdKalmanFilter: add defaut fiel. targz

£3scripts update clang-format to v 17.0.6 tarbz2

£3 simulation Add some track flags; MpdDecayerPyt8 modi tar m pd r00t$ tar -czvf m pd root-dev.tar. gz
Etools Added missing interlibrary dependencies. Fix. 4 months ago

clang-format
© gitignore

W gitlab-ciyml

Decoupling MpdKalmanFilter: pass Singleton

add stylefile from cern
fix pipeline yml & adaptation of files for doxyg.

Adjust pipeline for v23.09.23 changes

Clone with SSH

g1t@git.Jinr. ruznica/mpdroot.¢ | [

Download source code

2 years ago
1year ago

4 months ago

Descargar el archivo con
extension tar.gz y copiarlo al

Descomprimir el archivo


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

Manos a la obra




