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News in software designNews in software design

All details in the reports of:All details in the reports of:

Slavomir Hnatic
Design by Contract & Acceptance Test Driven Development 
in MPDRoot

Alexander Krylov
Visualization of MC & DST tracks with MPD event display

Ivonne Maldonado
 Implementation of MiniBeBe detector in the MPD setup

Alexander Bychkov 
Particle parameter changing due to TPC construction and 
materials

Pavel Belecky
 Track reconstruction with Acts for MPDRoot
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Releases v23.03.2023Releases v23.03.2023
https://git.jinr.ru/nica/mpdroot/-/releases/v23.03.23https://git.jinr.ru/nica/mpdroot/-/releases/v23.03.23

Installation https://mpdroot.jinr.ru/running-mpdroot-on-local-machine-using-cvmfs/Installation https://mpdroot.jinr.ru/running-mpdroot-on-local-machine-using-cvmfs/

● Physics Analysis centrality update Physics Analysis centrality update #172#172  !434!434  

● Physics Analysis update train functional Physics Analysis update train functional !433!433  

● Physics Analysis evPlane wagon alpha Physics Analysis evPlane wagon alpha !437!437  

● Physics Analysis manager update Physics Analysis manager update !435!435  !436!436  

● MpdMcDstGenerator bugfix MpdMcDstGenerator bugfix !440!440  

● Fedora 38 support added & Ubuntu 18.04 LTS Fedora 38 support added & Ubuntu 18.04 LTS 

● support discontinued support discontinued nicadist!48nicadist!48  

● Macros debugging howto Macros debugging howto #171#171  

● Latest GEANT4 v11.1.1 Latest GEANT4 v11.1.1 nicadist@9d69bd9bnicadist@9d69bd9b  

● Emacs recipe for nicadist Emacs recipe for nicadist nicadist!47nicadist!47

●

FOR USERS
● TPC API (alpha) #165 
● QA Engine (alpha) !426 
● Libraries encapsulation: libtpcDigitizer.so, libtpcGeometry.so, 

libtpcClusterHitFinder.so #161, #160, #159 
● Mlem and Fast TPC clusterhitfinders ported to common interface #86 
● TPC clusters unified design #115 
● Fast TPC Clusterhitfinder implementation of getting clusters information #170 
● Fast TPC ClusterHitFinder implementation of getting MC information !414, 

!419 
● Fast TPC ClusterHitFinder - correct storing of digits !439 
● Alignment code port to dev (alpha): #157 
● get/set DriftTime for TpcHit #175 
● Drift velocity db initial version !423 
● directory for multi-detector tasks #168 
● MpdTpcDigitizerAZ, MpdTpcClusterFinderAZ moved to legacy #163 
● Bmd detector removal from build #156 
● Mcord detector removal from build #154 
● googletest removal nicadist!49 
● MpdTpc2dCluster circular build deps fixed #162 
● Bad naming workaround #164 
● Codeowners bug caused by Gitlab's API change fix #166 
● Minuit2 library link fix #158 
● GSL include bugfix #138 
● Alignment segfault fixed #174 
● Macro compilation by ROOT fixed #176

FOR Developers

https://git.jinr.ru/nica/mpdroot/-/issues/172
https://git.jinr.ru/nica/mpdroot/-/merge_requests/434
https://git.jinr.ru/nica/mpdroot/-/merge_requests/433
https://git.jinr.ru/nica/mpdroot/-/merge_requests/437
https://git.jinr.ru/nica/mpdroot/-/merge_requests/435
https://git.jinr.ru/nica/mpdroot/-/merge_requests/436
https://git.jinr.ru/nica/mpdroot/-/merge_requests/440
https://git.jinr.ru/nica/nicadist/-/merge_requests/48
https://git.jinr.ru/nica/mpdroot/-/issues/171
https://git.jinr.ru/nica/nicadist/-/commit/9d69bd9b2e63a0040fdb7315b6074c754f5543cc
https://git.jinr.ru/nica/nicadist/-/merge_requests/47
https://git.jinr.ru/nica/mpdroot/-/issues/165
https://git.jinr.ru/nica/mpdroot/-/merge_requests/426
https://git.jinr.ru/nica/mpdroot/-/issues/161
https://git.jinr.ru/nica/mpdroot/-/issues/160
https://git.jinr.ru/nica/mpdroot/-/issues/159
https://git.jinr.ru/nica/mpdroot/-/issues/86
https://git.jinr.ru/nica/mpdroot/-/issues/115
https://git.jinr.ru/nica/mpdroot/-/issues/170
https://git.jinr.ru/nica/mpdroot/-/merge_requests/414
https://git.jinr.ru/nica/mpdroot/-/merge_requests/419
https://git.jinr.ru/nica/mpdroot/-/merge_requests/439
https://git.jinr.ru/nica/mpdroot/-/issues/157
https://git.jinr.ru/nica/mpdroot/-/issues/175
https://git.jinr.ru/nica/mpdroot/-/merge_requests/423
https://git.jinr.ru/nica/mpdroot/-/issues/168
https://git.jinr.ru/nica/mpdroot/-/issues/163
https://git.jinr.ru/nica/mpdroot/-/issues/156
https://git.jinr.ru/nica/mpdroot/-/issues/154
https://git.jinr.ru/nica/nicadist/-/merge_requests/49
https://git.jinr.ru/nica/mpdroot/-/issues/162
https://git.jinr.ru/nica/mpdroot/-/issues/164
https://git.jinr.ru/nica/mpdroot/-/issues/166
https://git.jinr.ru/nica/mpdroot/-/issues/158
https://git.jinr.ru/nica/mpdroot/-/issues/138
https://git.jinr.ru/nica/mpdroot/-/issues/174
https://git.jinr.ru/nica/mpdroot/-/issues/176
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MPD Software status (GIT)MPD Software status (GIT)
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MPDroot deploymentMPDroot deployment



Mass productionMass production
Last Request 31: Femtoscopy-purpose, 50 M UrQMD BiBi@9.2 with freeze-out

https://mpdforum.jinr.ru/t/request-31-femtoscopy-purpose-50-m-urqmd-bibi-9-2-with-freeze-out-second-collaboration-paper/494


Computing resourcesComputing resources



Jobs

Govorun Tier1,2 NIKS Clouds NICA Mexico

MPD mass production 2019-2023 summaryMPD mass production 2019-2023 summary  
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MPD EventDisplay: hits
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MPD EventDisplay: dst events

VisualizationVisualization
of the experimentof the experiment

VisualizationVisualization
of the event physicsof the event physics
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Tracks distortions in barrel and endcap Tracks distortions in barrel and endcap 
TPC partsTPC parts
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MPD Endcaps structure



PP00 = = 900 MeV 900 MeV

Pseudorapidity dependence Pseudorapidity dependence 

η < 1



PP00 = = 900 MeV 900 MeV

Pseudorapidity dependence Pseudorapidity dependence 
After end-cap flanges

η > 1
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MPD TPC clusterfinderMPD TPC clusterfinder

Storage



16

TPC online fast clusteringTPC online fast clustering

Fast cluster finderMLEM cluster finder

Krylov V.



17

QQuality uality AAssurance engine ssurance engine 
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Cluster finders comparison with QA engineCluster finders comparison with QA engine

  Mlem clusterfinder Mlem clusterfinder 

  Fast Fast  clusterfinder clusterfinder

Most illustrative with JSROOT
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TPC tracking   with   ACTSTPC tracking   with   ACTS

tsa
The A Common Tracking Software (Acts) project is an 
attempt to preserve and evolve the track reconstruction 
software of the LHC era towards HL-LHC and beyond. 

Hits Tracks 
UrQMD AuAu
√s = 9 GeV
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  ACTS tracking efficiency   ACTS tracking efficiency   

PT dependence η dependence
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MPD  databases  

✔ List of MPD members & authors
✔ MC  events mass productions 
✔ LogBook for Experiment
✔ TPC geometry
✔ TPC calibration
✔ TPC alignment parameters
✔ TOF  calibration
✔ ECAL instrumentation
✔ ….

Free for   the users
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TPC pads capacity DBTPC pads capacity DB



1198*

   31 mass production requests were done 

All production data stored in Dirac File Catalog

MPD mass production databaseMPD mass production database
http://db-nica.jinr.ru/mpdmc/stat.php
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TPC control dashboardTPC control dashboard
TPC eventdisplay 

TPC control system

A free open source device-oriented 
controls toolkit for controlling any 
kind of hardware or software and 
building SCADA systems...
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TPC online pad planesTPC online pad planes
West East



26

TPC dashboardTPC dashboard
TPC sectors time buckets
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FHCal vs MiniBeBe FHCal vs MiniBeBe 

p r e
 l i 

m I n
 a r y

p r e
 l i 

m I n
 a r y
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MPD software development team

LHEP LIT OTHER

Bychkov A.
Krylov A.
Moshkin A.
Rogachevsky O.

Alexandrov E.
Alexandrov I.
Balashov N.
Belyakov D.
Busa J.
Hnatic S.
Pelevanyuk I.
Podgainy D.
Zuev M.

Kuzmin V.
Krylov V.
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Thanks for your attentionThanks for your attention
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HEP physics & computingHEP physics & computing

The further we go,The further we go,
The further you goThe further you go
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SW tasks for TPC commissioningSW tasks for TPC commissioning

Noise distribution within TPCNoise distribution within TPCExB effect study ExB effect study Δrφ (BΔrφ (Bzz))Momentum resolution ΔpMomentum resolution ΔpTT((ppTT))Drift length dependence σDrift length dependence σy y (L(Ldriftdrift))AlignmentAlignmentField of charge distribution in TPCField of charge distribution in TPC
... ... 
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Geant TPC geometryGeant TPC geometry

● Drawing ● Geant geometry

35 000 nodes
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Geant TPC Electronics SimulationGeant TPC Electronics Simulation

Each board:
---------------------------------
-------------------------
2+1 mm Copper
---------------------------------
-------------------------
3,5 mm Textolite

Flat cable:
---------------------------------
-------------------------
0,1+0,1 mm
Polypropylene
Insulation
---------------------------------
-------------------------
0,15 mm
Copper wire

Connector to
Pads plane:
---------------------------------
-------------------------
Plastic +  Air gap
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MPD geometry updateMPD geometry update

Free the space for supported rails
 TPC v.9
A. Bychkov

Update geometry TOF v.8_3
S. Lobastov
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MPD geometry updateMPD geometry update

Pipe v.3
D. Myktybekov

FFD v.3
N. Lashmanov

First version of FFD hit 
producer

S.Lobastov 



36

MPD EventDisplay: TOFTOF
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MPD EventDisplay: ECALECAL
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NNuclotron based uclotron based IIon on CCollider follider fAAcilitycility
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MpdRoot historyMpdRoot history

2007   Letter of Intent
2014   Conceptual Design Report
2015 … Detectors TDRs

Start test ing 
the VMC  

concept for 
CBM

Start test ing 
the VMC  

concept for 
CBM

First 
Release of 
CbmRoot 

First 
Release of 
CbmRoot 

MPD@NICA  
started with 

FairRoot

MPD@NICA  
started with 

FairRoot

ASYEOS 
joined

ASYEOS 
joined

GEM-TPC 
separated 

from PANDA 
branch

GEM-TPC 
separated 

from PANDA 
branch

Panda decided to 
join → oct.

FairRoot: base 
package for 
experiments

Panda decided to 
join → oct.

FairRoot: base 
package for 
experiments

EIC (Electron 
Ion Collider 

BNL)

EIC (Electron 
Ion Collider 

BNL)

2004

SOFIA 
(Studies On 
Fission with 

Aladin)

SOFIA 
(Studies On 
Fission with 

Aladin)

ENSAR-ROOT
Collect ion of 

modules used by 
structural nuclear 

physics exp.

ENSAR-ROOT
Collect ion of 

modules used by 
structural nuclear 

physics exp.

2006 2010

R3B 
joined

R3B 
joined

2011 2012

SHIP (Search 
for Hidden 
Part icles)

SHIP (Search 
for Hidden 
Part icles)

2013 2014 2015

BM@N@NICA  
started with 

FairRoot

BM@N@NICA  
started with 

FairRoot

SPD@NICA  
joined

SPD@NICA  
joined

ALICE
FAIR
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MPD geometry checked for stage 1MPD geometry checked for stage 1

TPC

FFD

ECal

pipeFHCal

TOF

MCord
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