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Git.jinr.ru updates in

release v25.09.25

MOST IMPORTANT CHANGES

Milestone

v25.09.25

Issues 4

Open: 0 * Closed: 4
* Source code (zip)
= Source code (tar.gz)
* Source code (tarbz2)
s Source code (tar)

Evidence collection

v25.09.25-evidences-130.json ade9ac28
Collected 1 month ago

Release notes

DETAILED INFO in RELEASE NOTES

RELEASE NOTES v25.09.25

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

We encourage users to test new release and report any issues to us on https://mpdroot jinr.ru/g-a/

Installation https://mpdroot jinr.ru/running-mpdroot-on-locakmachine-using-cvmf
Your feedback is valuable and makes our software better.

FOR USERS

= ACTS update v43.3.0 #358 nicadist@9c4c1188
charge correlations update #349
mpdHadronSpectra v2.0 1641

mpdHadronSpectra v1.1 1640

FOR DEVELOPERS

» Fast clustering v2.0.8b #307 1648
» Fast clustering bug fixed #193
s xboost v3.0.5 nicadist@09cb2e2e

Dependency list:v25-09-25_dependencies.txt

5/


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

Commits in release v25.09.25

B4

¥ dev ~ mpdroot Author Browse files Search by message |

Oct 10, 2025

e Acts tracker: migrate to v44.0.1 ® | souses | [ | By
Slavomir Hnatic authored 2 weeks ago

Sep 25, 2025

Resolve "Force Eigen3 search when using ACTS" () c48b8ces | [ B3
Jan Busa authored 1 month ago

Sep 21,2025

Acts tracker: migrate to v43.3.0 = v25.09.75 ° &aa®3810 @ ]
Slavomir Hnatic authorad 1 month ago

Sep 03, 2025

e Analysis: update charge correlations (v. Riabov's request) o 3609Ffca | [ B3
Slavomir Hnatic authored 1 month agoe

Sep 01, 2025

o Acts tracker: migrate to v43.2.0 ® 7fscssen B B
Slavomir Hnatic authored 1 month ago

Aug 21, 2025

Acts tracker: migrate to v43.1.0 ] 565ec7b3 | [ B3
Slavomir Hnatic authored 2 months ago

Aug 16, 2025

e Fast clusterhitfinder: remove unneeded log information (] sebatc? | [ B
Slavomir Hnatic authored 2 months ago

Aug 15, 2025

e Fast clusterhitfinder: vertexZFinder compatibility fix ® 381cb503 | @ | B
Slavomir Hnatic authored 2 months ago



“MPB
GIT: Value Stream Analytics

Lifecycle metrics

New issues Commits Deploys

7 1 -

Issues 7 items Last event Duration

Replace CINT by CLING in LinkDefs 12 days ago Os
#368 - Created 12 days ago by Jan Busa

Unnecessary linking of Zde in Physics macros 25 days ago Os
#3864 - Created 25 days ago by Jan Busa

Using VMCWORKDIR in geonfig directory 25 days ago Ds
#3686 - Created 25 days ago by Jan Busa

Using Roolnfold in Physics/GlobalObservables/PTNFluctCorr 25 days ago Os
#365 * Created 25 days ago by Jan Busa

MpdPidML - add XGBoost to name and allow for multiple identification of particles in a about 8 hours ago 0s
single call

#3689 - Created about 8 hours ago by Jan Busa

Align future_main with latest release (v25-09-25) 28 days ago Os
#362 * Created 28 days ago by Jan Busa

Add compilation tests to all macros in Physics directory 26 days ago 0s
#3683 - Created 26 days ago by Jan Busa



GIT status: branches

Active branches

369-mpdpidml-add-xgboost-to-name-and-allow-for-multiple-identification-of-particles-in-a.. [

. . 2532 (] $INew ||k v | 3
4adad4ls - Deprecated GetMaxProb - changed to MostProbablePGD as it better describes what... - 19 hours ago
future_main [y 0
- : R 25130 INew || ok v | @
b46b52b9 - Resolve "Replace CINT by CLING in LinkDefs" - 1 week ago
mp_fast_12 [y u
. ) A ol1 IuNew || v | ¢
7d3b6d44 - Set MP fast clustering parameters - 2 weeks ago
mlem_vs_fast [ 0
) _ _ ol1 $4New || b v | @
4alb6991 - Mlem vs Fast clustering exact comparison - 2 weeks ago
dev [(1 default  protected ) -
608d5631b - Acts tracker: migrate to v44.0.1+ 2 weeks ago =
Show more active branches
Stale branches
master [[]  protected 5
g . : : . 999+|0 fWNew ||k v| 2
f49ccl155 - Added execution parameter for CDash script « Apr 3, 2017
abychkov [T .
: 5 : = 734[1 forzo | & v |
ccbeb37c - updated pads count in rows and rows position on padplane for reconstruction - Apr 14, 2020
abychkov_test [ -
’ . 728|2 IiNew || v | 2
al28cla? - move macros to subfolder - May 14, 2020
MPB2_042020_BiBi_89_64 [} .
ISR : B 7301 IANew || &b v | ¢
78c30450 - The second centralized production, BiBi@9 G4 - Jun 19, 2020
ro [[] protected .
Al 7110 (] $ANew || b v

9e471d0b - Using local random number generator. - Jun 28, 2020

Show more stale branches



MpdRoot: Used Packages

g List of packages with wersions &5 are curremtly stored in the repository

abhsEil-cpp.sh shseil-pg vIBZNEEED . 1

ncts.sh ALCTE wi5.6.8

alibwild-recip=-tools alibuild-recipe-tools wB.3.1 [wrapper for nicadist-recipe-tools) - - e
alism-cas.sh ALLEn-Chs 1426 Z3ede THADS X330 TE FE0sSEc Tee A b Pas a3 H:i:: tt:lﬁu ::l;f: L
alimm-runtise.sh ALLEn-Rumtine DEPEMDERCY_CHELH . Ang : :
apmon-cpp. sh ApHon-CPF V3. 7.2-alioes L Libtirpe v1.3.3
aubotosls. sh autotools vl.7. 1itomlE.sh 1ibxalz v 113
boost.sh Eoast wl.B3. 1z4.55h 124 yl.9.4
bzipE.sh bzip2 8. 1mma.sh lzEa vl

catchz.sh f;:f"‘ anke. sk make DEPEMDEREY_CHELH
P o - . afdder.sh nfddey dew
clang-forant. = clang-Format
caake.sh CHake 2T apddew.sh mpddey dev
cubs. sk Cuba VB mpdraat. sh mdroot dev (wersion se= defaults-ndca)
cuda. sh =111 R mxpifit.sh mipfit WCPC
curl.sh curl adal ndh .5k midh vH.B.2
::"h"f's" :g:th ""El:?'r:u nica_packages.sh ndoa_packages DEPEMDERCY_CHECK ([w2823.%)
= - e ’ . nice_scheduler.sh NICH_schedler vI1.BE.8
defsrlts-nics.sh defaults-nd DEPEMDERCY_CHECH [+ settimg versiorns) . _ . . . .
defmrlts-relesss_sh Sefaults- DEPEMDERCY _CHECH nicadist-recipe-tools.sh nicadist-recipe-tools vB.3 (forces rebwdld of #ll packeges)
eomiep. sh EOM&hep vEB-16-63 ninjas.sh ninia vl.11.1.g%udes. kitware . joeseryer-1
elgend.sh Elgend VLGB nlohmann_json.sh mlohmann_jsan SfecEad4Rie e Matad ThdZ Xy 1bAI 2050543847 (v3.11.3-pre]
ednberd. sh Einhard vB.4 opengl.sh apengl
EmaCs . sh EMACS win.1 openssh. sh openssH

emvlzie.sh enulrie wl.8.8 -
1 . x -+ T
envircomenteodeles.sh Envwirormentfodules Lh - | op L DEI'I55|. ::EE-'SL Bl

faircnskennodules.sh FairCHakeMcdules v1.8.8 plgz.zh FLaz
fairlagger . sh FairLopper v1.11.1 podiz.sh padio VBBR-1T7-84
fairmg.sh FairHQ v1.B.8 postgrezql.sh FostgresqlL REL_15_8
fairroot . sh FairRoot w1B.4.57-nica protobet . sh protobuf [Tl ]

Tastiet.sh FastJet Lh I pyousst . sh pyCu it yl1.8.2

Tiw. sh FFTHW -
thia.sh pythin thiaZ38%
Tl ffers.sh FlatBufffars e J bt =

fut.sh ot pythias.sh prthing 428-alice?

freetype.sh FreeType python-sodules-1ist. sh Fython-modrles-1ist vIB23. 13

goo-teolchain. sh ECC-ToolChadn 2 python-modules. sh Python-modeles vIBZI EF

geant3.sh EEANTS -7 python.sh Python vi. 117

geants_veo . sh GEANT & _VPC ~S-f S RIVET vE.LE

ueanté.sh BEANT root.sh ROOT wi-2E-18 [version also set in defsvlts-nica)
gensrators . sh generators DEPEMDERCY _CHECH

git.sh ait V2 .43.8 B rEyne !
QEL.sh G5L —_ simulation. sh stnulaticn DEPEMDERCY_CHELH
hepmc. sh HepHC HEPHC_BZ_BA_11 seash-pack. sh EHASH-pack vZ.2.1

hepmc3 . sh EepHCI b sqlite.sh sqlite verslon-3.43.1
heppdt .sh HepPOT w3 . B4, &l thb . sh THE vIAZ1.18.8
tedo.sh LELD vAZ-2E-Ed termcap.sh teracap DEPEMDENY _CHECH
e S i i
1ibicu.sh LihICU relesgs-T3-3 ek i vi-2

11ibpng .sh Lihpng vl.4. 48 vhllz.sh WHLLE VB TS ThARAD IS4 Sh 2 canIh THSnlFEnaTh (v2B21.09.21)
1ibtirge.sh Libtirpc vl.5.3 virtest.sh WirTest P5RE5e 01 TEBLIELThd T3 DenT g Tel SebeteT (v2EID.09.17]
1iboml 2. sh Libxwl2 w2.11.3 VaC.3h e vi-8

124.30 Lz4 Tl udevel. sh Tevel DEPEMBENY_CHECH

1oma. sh Lzma L T IErOES -0 Vi
nake. sk mke DEPEMDERCY_CHECH e o L

afdder.sh — Gl xrootd.sh HRootD vl

apddew.sh mddey dew wxhesh.sh xiHash vB.B.
mpdract.sh mpdroot dey (wersion ses defaults-ndca) yaco-1ike.sh yaco-1ike DEPEMDENRCY_CHECK
axpfit.sh mipfit NECPC yml-cpp.sh VAEL-Cpp B.B.8

n:h.:' K -Th ::P:ual.-: CHECH [42823.%) yoda. =8 b vl 5
nica_packages.sh nica_paciages DERCY_| H [w2823.9) _ = A
nica_scheduler.sh RICH_schedwler vID. B2 B ELO L Sl Mol
nicestst-recips-togls.sh nicadist-recipe-tosls wB.3 (Ferces reswdld of sLL packages) 21ib.zh zLib V1.3
ninja.sh minin v1.11.1.g%5dee. kKithvare. Jobseryer-1 zsbd.sh mstd V1.3.3
nlohmann_json.sh mlohmann_7san ST eCcEA49T e TE a8 dT bl 2RI 1bAI 2056343849 (V5,11 3-pre)

opergl.sh apengl DEPEMDERCY_CHECH

pperssh. sh openssH N_P_ 5 Fl

openssl.sh @pens5L openssL-3.1.5




Simulation @ Experiment chain

A

Simulation Experiment

Monte-Carlo generators Physics analysis

RunMC.C RunReco.C

Event Event
MC particles ) a

g Particles ID Offline
B Passage with Geant

©

E Tracking
,_8 MC points

SR o P
o=y

Detectors hits Detectors hits

Online

Detectors clustering

Detectors clustering

Detectors digits

processing



Experiment online soft tasks

Detectors digits
clustering
Hits
Tracking TPC
TOF
Emcal Shifters
Triggers  FFD ()4
FHcal ST
Clustering services ﬁ
D:::c?or \ / - Event Display
\ 0 / Sector_0 worker : =
\\_/,f
2 \ . /

TOF \ 1 / Sector_1 worker
DAQ \ _/
Event :> Producer TPC—>» Router
builder

ECal
@ N —

/

= \j/ Sector 23 worker  —» Receiver + stock——> ___
data

FastDB
_ storage :



Online software with dockers

Krylov V.
Detectors clustgring Detectors d Krylov A.
clustering Experiment raw data

Detectors digits

Event display for the
MPD experiment




Event viewer for offline physics analyses

Physics analysis
Particles MonteCarlo (Experiment)
ot dst (aod) data




(icA) h 4 PB

Event viewer TPC info

East Sectors TPC hits + ADC

TPC hits + MC tracks PID

3D Scene

Sector 6
Row: 5|2—_ =

11



Detectors simulation (TPC)

12



Timebins

160

More details in the report of V.Krylov

Event:4; Sector:19; Row:2 ADC

LINE G L WG D T A N | LI

L ' LA L B LN O (R
7 9 1113 1517 19 21 23 25 27 29 31 33 35 37

400.0
375.0
350.0
325.0
300.0
275.0
230.0
2250
200.0
175.0
150.0
125.0
100.0
75.00
50.00
25.00



(o)

Data structure

Sector digits

o D B S S —

ey ;Entries 50706 [ e ‘

/Wr

“-... | Entries 50706




® ® ®
Electronics response calibration

Read-out channel parameters

100 ns - time bucket, 310 time buckets
start = 226.188 amp = 895.0 t peak =175.78 base = 65.8

>95000 read-out channels in total Voo —— qdulse 1 [chan 7 |chi2 = 17.08

SAMPA |mpuls§ shape function At
e -N(X2)

f(x)=(=F) e + Bl m

N = 4 — shaping order S0

T =160 — peaking time (ns Q

D 2 a00-

Bl = 0 — baseline

LEERESEDE 200 -

AeN =20 (30) — amplitude (fC per mV)

225.0 227.5 230.0 232.5 235.0 237.5 240.0 242.5 245.0
time (50 ns)

- realistic SAMPA digitizer was developed

15



NiCA) ’ ‘ PB

DAQ file structure for online clustering

Tasks:

» Make the TPC clustering online and prepare it for 3D
visualize by Event Display;

* Read input stream in the real experiment with data in SAMPA
format;

 Parallelize TPC event processing;

» Decrease time for TPC clustering for event processing and
rendering: <1 sec at the moment:

» Average time for TPC event processing: ~ 100 ms

 Maximum TPC event processing time: ~500 ms

(depends on track multiplicity)



TOF software implementation

(HjcK h ‘ PB

TOF and Ecal Data flow

- -~ =
Tables of correspondences of | | cajibration and correction of

DAQ MPDRoot electromcs channels to detector| | detectors
channels |

S

| /:l' o Online - I — . |
'\channel Converting digitized DAQ data into .
Decoder L At o8 Sotarion ks > Reconstruction |

Other tasks

8

= Offline
> :E A 4
Raw data J -

Geometry of the installation

N\

| Setup
;k{’;lcm Sector Efficiency
40 1
0 I 180 l l .oi 100 160d fee 1000
EG E B BE1D0 ‘I-*MLNE 1 56 B3 Iw!lu niﬂunﬁuuﬁnb!nnmw 100 1"W l
lﬂ s ien 1 100751 D0E 1100 T W 180T T11 0066 mm"ﬂﬂ!:ﬂﬂmmmﬂ‘“ﬂﬂﬂ“ﬂma‘l‘lﬁ?‘“.ﬂ‘lmﬂ
mmmlﬂ-nuwlnﬂm ﬂﬂ""“ﬂ“H““H‘ﬂuﬂuﬂ“.ﬂ“ﬂl1ﬂlﬂlE"ﬁ-aﬂﬂ T1 87 82 92 T oD%
{i | mwmwﬂm“““ﬂ“ﬂﬂﬁﬂﬂ“ﬂﬂﬂ I1H““Hﬂﬂ“!‘l“ﬂﬂﬁﬂ ﬂﬂﬂ““.ﬂ“ﬂi‘lﬂ‘lﬂ
_10k B0 7S10084100 B3 6685 0 71 66 5395 35 96 91 92 93 42 D6 I 4 42 04 56 06 00 97 57 0594 495 02 94 54 94 3 92 05 93 90,84 83 80 %1 0010900
20 B386 77 86 9390 04 02 96 96 07 05 07 08 4 97 00 07 95 54 05 04 32 01 04 43 07 96 96 96 06 07 9394 04 95 96 05 4 97 06 95 93 96 06 95 991000090
= B ﬂ."l;l-l;m‘ﬂﬂ-“-ﬂHﬂl!u“ﬂ“ﬂﬁﬂmﬂ.H.ﬂ““'ﬂ“ﬂﬂuﬂ““ﬂl’lHﬂﬂfﬂﬂmﬂdﬂﬂ I
30k muuum-nlnnmmm.mulmmlnl-ulilniﬁnu-u.-.uumiw
40|
_Sﬂ 1 | I_ 1 1
=300 =250 =201 —130 =100 =50

Z,cm

30

20

10

0

Baryshnikov V.M.
Lobastov S.P.
Babkin V.A

The average efficiency of
one TOF module.

Physics of Atomic Nuclei, 2023,
Vol. 86, No. 5, pp. 788-795



TOF(ECal) data chain

DAQ

ToP Online

channel

(Parsing data by

Offline

3 TLV block

Raw data

Setup

= | mpdsim;1

,._!{l MpdEventHeader.

.. &) SyncDigit
- ] TDCDigit
- S TTVXSDigit

.. #4) ADCBAECaIDigit

A TTVXSDigit

MpdRawDataDecoder
/"Output ROOT file with
——, event tree of events
TLVBlock Mpdiisuice > MpdADC64ECalDigit
Type | ADCBAECal H—
TLVBlock definitions of >  MpdTDC72Digit
blocks /| »|| TDC72vXs H
TLVBlock [ TTVXS  H4p|  MpdTTVXSDigi
\‘L _.)I_ > MpdSyncDigit
MpdEventHeader

= hTW)(SDigiLfUﬂiquelD

i TTVXSDigit.fBits
Vil h TTVXSDigit.fSerial

. h TTVXSDigit fEventTime fSec

= h TTVXSDigit. fEventTime fNanoSec

i h TTVXSDigit.fTriggerType
1] h TTVXSDigit.fTriggerSource

() GetTime()

= ‘l GetTriggerSourse()

i HasInconsistentHash()

‘ IsDestructedi()
L ﬁ @size

A TDCDigit

£ hTDCDigit.fUniquelD

i % TDCDigit.fBits
§» TDCDigit fSerial
i TDCDigit.fValue

L --hmcuigir.nype

A ADCB4ECaIDIgt

o & ADCB4ECalDigit.fUniquelD

- §% ADCB4ECalDigit.Bits
- §% ADCB4ECalDigit.fSerial

i h TDCDigit.fChannel

& TDCDigit.fLeading

& ADCB4ECalDigit.fEventTime.fSec
h ADCBA4ECalDigit.fEventTime.fNanoSec
§» ADCB4ECalDigit.fChannel

: h ADCG4ECalDigit.fNsmypl

fics i HaslinconsistentHash()

i * IsDestructed)

E % @size

h ADCB4ECalDigit.fValue

-~ I GetTime()

: * GetNSamples()

B * HaslnconsistentHash()
- Jy IsDestructed()

: .ﬁ @size

Decoder and electronics structure for TOF and ECal



Tracking, tracking, tracking ...

Kalman filter

ACTS

Graph Neural Networks

19



Adjust TPC geometry for ACTS

20



(icA) h 4 PB

ACTS tracking implementation

Slavomir Hnatic report

0.1

a.u.

C J & u.osé E o.osi’—
r [ ] At v et gsomeny E ACTS w40 eylindric geometry E cylindric geomet
0.08— J-l [ sorswaonaimgsomy 0.07F- % PRl 0.08E- | . % 22:2 n:'w': gsgm"y”
E 0.053— 0.07;— |
0.06~ | o_osé— | 006F-
N L E ' 0.05]-
L 0.04 E
0.04 — ] C 0.04—
r 0.03F E
C JJ ‘ = | 0.03F-
o0z~ | H 11 0.02;— 0.02F- ﬂ_I_L'—LLL
i & ’_|J s LL 0.01E- FJ 001 ;'J e j_l_ri
R T e L N - A T N s IR o PR 8
recad  Vtotal hake™ et timefevent [s]
Maximizing efficiency - initial priority
NATIVE CYLINDRIC
. W= 98.8648 % U= 98.6674 % Dupllcatfes to be handled by Am.b|gU|tY 'Solver
Eﬂ'luency (not yet implemented), decreasing efficiency
0=0.09221% 0=0.13296 % *  UrQMD, 200000 events
* 9 minimum hits per track . : .
L=0.02748 % u=0.02588 % & B R ey See: A CFammon Tracking Sof‘tm.fare Fro;ect
Fakes - Computing and Software for Big Science,
0=0.01397 % 0=0.01618 % X Ai et al, 2022
Speed h=21.95s/event W =36.73s/ event Performance of Track Reconstruction at SCTF
0=5.6s/event 0=10.27 s/ event Using Acts, EPJ Conferences, X,Ai et al, 2024
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ACTS with fast clustering

0.03 [
0.02:—
0.02 0.015;
oot
o0 0.005;
0.992 0.994 00:‘; : 0
Neeo/N,.
FAST STANDARD
. . L= 98.9099 % L= 98.8663 %
Filiciency 0=0.1022 % 0=0.0968 %
i W= 0.02645 % w=0.02806 %
0=0.01329% 0=0.01438 %
speed w=15s/event w=22.12s/event

0=1.42s/event

0=2.11s/event

BiBj 9.2 GeV
UrQMD

3000 x 100 events
Min hits 9,12

[ standard clustering
[ Fast clustering

25 30
time/event [s]

How to run:
toolbox enter a9-nica-dev
module add mpddey ACTS
build mpdroot’s dev branch
execute runReco.C with
ETpcClustering::FAST, ETpcTracking::ACTS

22



MPD Vertex with ACTS “MPD-

ACTS VERTEXING SUITE

sy

....... Vestex Fitting 7" N\ Track Linearization

i 1 1= = ]
J :. g _,: sy :m..".l.l..':_._'.I_...“..I..::_:tl_:_-:
\l. A 1/ e
5 Fid
B i q - 1 Mode TS maodules
rimary Vertex : prazranszasas -
. ™~ 7 CAMVFE ? \ . agation [
/ = " !
b 1 e -.-l-.: :'.--..

[

4

)

L]
¥
W
[
u

W
(]

Pile-up Vertex /

PERIGEE TRACK PARAMETRIZATION
Track selection: [d_0| <2mm - many tunable parameters, to be fine tuned yet

0 distibulion 1000 events, BOX generator

a
F| iy

2000, iy -l 5 ! !- i—l ACTS _ | o o il : |r
A ] —ACTS [ —peraucr | ||| *— acTS !
sl ! %8| — DEFALILT El [ -l
iy d P i
1200( ! | w- 1 -|_ »
ey \ » [ Lr . | |
am| . = P » a E
00 ( [ l |_,| n N
o 1 0] ~ | - 2 L
ans | ! i1 : i i n - J ha
z:.:;_ ’ : | - |: ) , 38 ; . = = - n Al - |
! - | o - -1 as as 14 Ly 3 1 a5 ] [ 11 A5 ! &5 0 0§
G’D 5 ] o H 10 15 20 Y y
XX irue true 22\ e
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Tracking with Graph Neural Networks

Talochka E.

Purity and Efficiency

1-0_ ///
0.8 1
- 0.6 |
R | T o
it X =)
: .-"". ;s g
: LRt . % 0.4 A
—100 i . SO \ _
T .
2 My —100
Z > L —50
I 0 02_
W > L HO = PUHtY
100 X i
Efficiency
0'0_ T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Cut on model score

MPD AuAu Vs = 11 GeV
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Nics

PID in MPD

A TOF measures the particle flight time over

a given distance along the track trajectory;

A TPC can identify charged particles by measuring
their specific ionization energy losses (dE/dx);

15

- 10 —
5 B 10* *
= -
5 -
8 10 g 1
E
wz' 0.5
10 0
i — s oac oo el ol Rl Ao i il T i . i 1 _05 T e O I O [ | ST
% 05 1 15 2 25 covid 0 0.5 1 1.5 2 23 3
plq (GeVic)

Knowing the particle momentum (from TPC) one obtains the mass squared and thus identity of the particle.



= MPD
PID with Gradient Boosted Decision Tree

Gradient Boosted Decision Tree for Particle Identification at MPD V. Papoyan

Gradient boosting is a machine learning technique which combines weak learners
into a single strong learner in an iterative fashion

Predict

Learner 1 Learner 2 Learner 3 = e Learner N




= MPD
PID with Gradient Boosted Decision Tree

Gradient Boosted Decision Tree for Particle Identification at MPD V. Papoyan

Comparison with N-sigma

8 8
7 7
6 UrQMD 6 UrQMD
5 5
4 4
(s)
EXSGBoosr —— T & —— T~
(s) - - =
ENsigma k* k
—~ —— p
2 = Baseline 2 - Baseline
11 1
oo 05 10 15 20 25 00 0.5 1.0 1.5 2.0 2.5
p, GeV/c p. GeV/c

Efficiency ratio of XGBoost and n-sigma method



Detectors simulation (TOF)

The Time of Flight together with
the TPC must be able to identify
charged hadrons and nuclear
clusters in the broad rapidity
range and up to total momentum
of 3 GeV/c.

\
Readout Strip
~ Sedtor: 6

"\ Padi 0
j ‘Strlp 14 ‘

Valué 12, 5 ns

l\l\\\\\\\ e
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S
- . ——
T S -

RS

/, \ WX

[ ES
Sector: 0
Line: 3
Unit: 7

I
O
L]
S
5
L
=
E

Detectors s




Detectors simulation

The efficient detection of
nucleus+nucleus collisions at
any centrality with time
resolution of ~50 ps




Endcap trackin

Kryshen E. et al.




Refactoring

Refactoring is a disciplined technique for restructuring an existing
body of code, altering its internal structure without changing its
external behavior.
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Refactoring

Tasks:

Libraries Renaming
Library Merging

Directory Structure Change
Examples and Macros
Classes Renaming

Virtual Classes

Guard Rails

Removing cout, cerr
ClassImp

mpdPassive

CMake + New Library Versioning
MpdGeneratorType
Remove Dead Detectors
Copyright Notice

Thanks to Jan Busa Jr

(Jr — is not a qualification !!!)
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MPDroot deployment

Running MPDRoot locally using CVMFS

INSTALL CVMFS AND TOOLBOX

(Users and Developers)

‘nica-init.sh’
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il MICC basic facility

\ODIBA

NTERWARE

LIT EOS

We

Ultra-fast storage

NICA offline cluster 1000 cores(limit for users)

GOVORUN up to 3260 cores in last production

Tier1 1400 cores

Tier2 1000 cores

Clouds (JINR and JINR Member States) 70 cores

UNAM (Mexico University) 100 cores

National Research Computer Network of Russia
(now resources from SPbTU and JSCC) 672 cores

Mass production storages integrated in Dirac File Catalog have
size 9,2 PB.




MPD MC data for physics analyses

Generator PW S Coll. vs(GeV) # of Reco
events(10%)
UrQMD PWG4 Aulu 11 15 +
BiBi 9 10 +
0.46 10 +
9.2 135 +
PWG?2 Aulu 11 10 +
PWG3 Aulu 7.7 10 +
BiBi 7.7 10 +
g 15 +
PR 9 10 +
BiBi FT 25 12 +
BiBi FT 3.0 12 +
BiBi FT 35 12 +
xXeW FT 25 15 +
XeXe FT 25 15 +
PWG1 BiBi 9.2 76 + o
DCM-SMM PWG 1 BiBi 9.2 2 + Total S'Ze
PHQMD PWG?2 BiBi 8.8 15 +
9.2 61 + 1 8 PB
2.4/3.0/4.5 10/1042 B e
vHLLE-UrQmMD PWG3 BiBi 11.5 15 +
AuAu 11.5 15 +
Aubu 7.7 20 +
BiBi 9.2 48 +
PWG 1 BiBi 0.46 10 +
ArAr A4/7/9/11 20/20/20/20 -
AuAu A4/7/9/11 20/20/20/22 -
XeXe A4/7/9/11 20/20/20/20 -
CcC A4/7/9/11 20/20/20/20 -
pp A/7/9/11 50/50/50/50 -
PWG3 Aulu 3/3.3/3.5/3. 40/40/40/40/40/4
8/4.0/4.2/4. 0/40/40
5/5
DCM-QGSM- PWG3 Aulu 4/9.2 5/5 +
SMM AgAg 4/9.2 5/5 +
BiBi 4/9.2 5/6 +
PHSD BiBi 9/9.2 25 +
Total 1453 609 36




MPD mass production database

http://db-nica.jinr.ru/mpdmc/stat.php

9.2 Gev
4.7 Gev I
11.5 Gev | 5 Gev
5.6 Gev | -
7.7 Gev
f 96 9.2 Gev
| ev
i L 2 ¥
VHLLE# 1,FQMD4W [AQGSM
s &L i PHQMD __— 9Gev
; " " ,

fﬂ--‘—' 11 Gev
PHQMD 9.2 Gev crgm
7.7 G e 1l
Generator - econstructe
Data

Data a
9.5 Gev .. 9 Gev
phsd~ / urgmd
\ / 5 Gev q
-~ 7.7 Gev 11 Gev 9 Gev
2 9 Gev
926 11 Gev
e 4 Gev 9.2 Gev 9.2 Gev
7 Gev 9 Gev 4 Gev
9 Gev 7.7 Gev 7.7 Gev 7 Gev

All production data stored in Dirac File Catalog



Mass production data

wagon for physics analyses

* Centralized Analysis Framework for access and analysis of data:

v’ consistent approaches and results across collaboration, easier storage and sharing of codes and methods
v reduced number of input/output operations for disks and databases, easier data storage on tapes

** Analysis manager reads event into memory and calls wagons one-by-one to modify and/or analyze data:

! -

I

__'- | L
CIEE }_i.__. i-_i' i_._.

< All productlons for physical analyses of 51mulated data already have been done.
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Trigger latency for data taking for MPD

detectors

Collision point
(0, 0, 0)
* 100 events from

PHSD generator
* Reaching time for

* Primary particles
* 1’ gammas

TPC

TOF

FFD

FHCal

ECal

ffd
fheal
eme

WicA) ' ‘ PB
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Data file structure

Root file TPC event data structure for clustering and tracking

Event Mumber

*MpcEvents

/mc H vertex ]—-[ xy.2z ] MotherlD (-1: primary track)
frack ]—»[ struct:{ fd.'f'nt:pdg.'fnf:px.‘ﬂoat.py:ﬂnatpz.‘ﬂoar}] struct{ x:float y.fioat z-fMoat
p——t—,
aints std:-vector=uintg_f= Uyyz Puyz EHuyz b
i ooms - =)~z [Pz Jhoz }Toz )
; j;'d DIGIT format struct{ wint{ &, winf 16, wint 16, wint 16, wint32 }
rack i
10 —| digits |» | std:vector<uints_t- | —»{'digit |[digit 2 digit | digit |-{*'digit
I ) . .
1 ' rc:w] pad ] timebin ] adc] trackid |
123 : /
A
Sector Number Fow Number

“—IJ’FEL’:D H!semors

digits |-> (std:vector<uint32_t= | —»{ldigitia |“digitid |~'digitid |

(icA) h 4 PB

\—[ H2I ]—-[EDhistc-gram{xpads;rruws:madc}]

- — east A west
\—[ H35 ]—-[ 3D histogram (x-pads;y-timebins; z-rows; v.adc) ] I.-'*.I y II II
M H3F |} [3D Hits histograms (xy;z;v-adc) | | |H{x L
k—[ hits ]—- [ stdvector=uintgd_= ]—r{llrlt l“lhit lllhit H‘ hit ] |.I;:it % \ ri;fht

r L

k—|!trac|-cs |_| ” | row | cluster id @

HIT format struct{ x-float, y-float, z:foat, row:vint id-uint adcfloat

¥ ¥ |
i non _ : R ) . i
H 12 2 |L|El pad IpadDeu I timebin It|meb|nDe1.r _achaxI adc IundennedJ
123 : . :
/52 —In =— cluster id Cluster format struct{ wint finat float foat float Aoat foat vint §



Data structure

Sector digits distribution

TPC MC Track 'X' Digits Dispersion: TPC MC Track "Y' Digits Dispersion:

, HIFy:
H1Fx: .
% = "Entries 50706 % i Entries 50706
a n Mean -0.1068 a8 T Mean 0.1147
- Std Dev 0.5764 2500— Std Dev  0.5434
2000— = 1 - T
L 2000
1500— B
- 1500 —
1000/ E
C 1000}—
500/ B
B 500/
[ o sl Liiin i | o =
0.5 . 3 5 B
Xcm 0 I N 0 N T A O | ||||||||
5 4 3 4 5
Y cm

TPC MC Track 'Z' Digits Dispersion:

“Entries 50706
Mean  -0.5084
Std Dev 0.8783

Digits




Data structure

Sector hits distribution

TPC MC Track 'X' Hit Dispersion:

TPC MC Track "Y' Hit Dispersion:

- HIFe | HiFy:
2 440 Entries 3189 % B Entries 3189
T Mean 0.08160 Mean 0.01017
2 Std Dev  0.4360 E Std Dev  0.4111
120 T 200
100|- I
150} —
80| C
60— 100
40} L
L 50—
20— IE
i Lol tm Bl mkin e Bealla s, PV BYPRTSI ] AY ST IR | i_| PRI BNURA O R BT TR H.I“Ll.._.-.--: S Ll
25 2 ‘15 15 2 25 9 2 15 -1 .05 0 0.5 1 15 2 25
Xcm Y cm
TPC MC Track 'Z' Hit Dispersion:
| HIFzz
2 Entries 3189
= Mean -0.01938
1201 Std Dev  0.4452
100}
80|
60|
40
20—

weadlinm .l.ll.lLl.hl.ﬁha
—%.5 -7 -1.5 -1

Zcm

BEy



TPC data taking of events

int at (0, 0, 0)

Collision poin

PHSD generator

100 150

50

-100 =50

-150
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