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MPD @ NICA

% One of two experiments at NICA collider to study heavy-ion collisions at \/Syy=4—11 GeV
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Heavy-ion collisions at NICA

% Explore the QCD phase diagram, search for the phase transition and CEP at maximum baryon density
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Status and initial physics performance studies of the MPD experiment at NICA
Eur.Phys.J.A 58 (2022) 7, 140
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Multi-Purpose Detector (MPD) Collaboration

‘ ‘ DB MPD International Collaboration was established in 2018
A4\ %4 to construct, commission and operate the detector
12 Countries, >500 participants, 38 Institutes and JINR pr
Organization
Acting Spokesperson: Victor Riabov

Deputy Spokespersons: Zebo Tang, Arkadiy Taranenko
Institutional Board Chair:  Alejandro Ayala
Project Manager: Slava Golovatyuk
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Activities in the MPD Hall

Chimney Cryogenic pipes
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Novosibirsk BINP magnetic field mapper Carbon fiber support frame
sagita ~ 5 mm at full load
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Accuracy of rotation
Hall 3D sensor

Hall 3D sensor accuracy

Sag of guide line
Weight of mapper

Reading time per one measurement

Aluminum (carbon fiber plastic) guiding rod
End cap fixation

Intermediate support

Carbon fiber plastic carriage

Lt

X/

% Test cooling to 70° K in February-March

X/

% Cooling to LHe = second half of 2024 = MF measurements => installation of carbon fiber support frame and subsystems
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Barrel subsystems in production

TPC — central tracking detector

TPC cylinders, central membrane, service wheels, readout chambers,
gas system - ready - final vessel assembly by the end of year

TOF ECAL

TOF modules in storage (28 in total) Module in the frame Half-sectors at different stages of assembly

Production of MRPC detectors was completed in September 2022, (107%) Production rate ~ 10 half-sectors per month
All 28 TOF modules are assembled = long-term cosmic ray tests Installation procedure for electronics in half-sectors is under
Electronics & cables, HV distribution modules = in stock development
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MPD physics program

G. Feofilov, P. Parfenov V. Kolesnikov, Xianglei Zhu K. Mikhailov, A. Taranenko
Correlations and
Fluctuations
« Collective flow for hadrons
« Vorticity, A polarization
« E-by-E fluctuation of

Global observables Spectra of light flavor and
Total event multiplicity hypernuclei
Total event energy Light flavor spectra
« Centrality determination Hyperons and hypernuclei

« Total cross-section . Tot_al particle yields and yield multiplicity, momentum and
measurement ratios o
: . . conserved quantities
. Event plane measurement at | « Kinematic and chemical
C s . « Femtoscopy
all rapidities properties of the event

. Forward-Backward corr.

SIS TS . Jet-like correlations

Mapping QCD Phase Diag.

D. Peresunko, Chi Yang Wangmei Zha, A. Zinchenko
Electromagnetic probes Heavy flavor
« Electromagnetic calorimeter meas. « Study of open charm production
« Photons in ECAL and central barrel « Charmonium with ECAL and central barrel
. Low mass dilepton spectra in-medium . Charmed meson through secondary vertices in
modification of resonances and ITS and HF electrons
intermediate mass region « Explore production at charm threshold
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NICA TPC response using GANs

¢ Hcnonp3oBaHue TeHepaTUBHO-cOCT3aTeNbHBIX ceTeit (GAN) 11 OBICTPOTO MOICITUPOBAHUS
curHajioB B nerektope TPC = OTKIMK Ha MPOXOXKICHUE Yepe3 ACTCKTOP 3apsIKCHHBIX YACTHII

s Komanga BIIID (®. ParnukoB, A. MaeBCcKkuid, u JIp.)
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Regulir Article - Expenmental Physics
Simulating the time projection chamber responses at the MPD
detector using generative adversarial networks Generative Surrogates for Fast Simulation: TPC Case

A Muevskiy Fedor Ratnikov*"", Artem Maevskiy*, Alexand

Zinchenka!, Victor Riabov
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TPC response using GANs - performance

X MOI[GJ'II/IPOBaHI/Ie CUI'HAJIOB HA CYUTBIBACMBIX ITaJaX:

generated generated

real real
real real

generated generated

generated generated
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Fig. 1. Examples of the generated pad responses. Vertical

Figure 1. The transverse projection of and horizontal axes correspond to the pad and time bins, re-
a track on top of a sector of sensitive spectively. Each image from the validation dataset (1st and
pads of the detector. The track is split 3rd columns) is paired up with a generated image (2nd and
into segments contributing to each of the 4th columns) obtained for the same values of the conditional
rows of sensitive pads. variables.
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NICA AKTYyaJIbHbIE 321a44 U
TpedyeMble CelaJIUCThI

¢ Co3spganue, 3aIyCcK M KCILUTyaTalus SKCIIEPUMEHTATBHON YCTaHOBKH:
V' DIEeKTPUKH, MOHTAXHHUKH, KOHCTPYKTOPBI, CIIELIMAIMCTEI 110 KPUOTEHHUKE . ..
v" CuCTEMBI KOHTPOJIS 1 MOHUTOPUHIA COCTOSHUS IETEKTOPOB, MArHUTOB, ra30Boii cucreMsl (aka DCS)
(LV, HV, T, yreuku, coctaB ra3oBoil CMECH ...)
v' CucreMa aBapuiHON MHIWKALIUY U PEArUPOBAHKS HA BHEIITATHBLIE CUTYALIUU

¢ Pa3paborunku mporpaMMHOTO 00eCIICUCHHUS:

v' CucreMa OHIIAiH KOHTPOJIS KaYeCTBA MOCTYIMAOIINX JaHHBIX (QA)

v' OunaiiH 1 odaiH KaInOpOBKa JETEKTOPHBIX OACHCTEM

v PeKOHCTPYKII¥sI CHTHAJIOB B JIETEKTOPHBIX MOJACHCTEMAX, TII00AIbHBIE TPEKHHT U aCCOLMAIMS CUTHAIIOB
(Brurouast MmogenupoBanue oTkIMKoB TPC nu ECAL ¢ ucnonb3oBaHrEM T€HEPATUBHBIX MOJIEIEH )

% OO0paboTKa SKCTICPUMEHTAJILHBIX JTAHHBIX

v Du3NYECCKHIA aHAIN3 TAHHBIX U HHTEPIPETAIMS PE3YIBTATOB —> HUCIOJIB30BaHKUE KIIACCHYECKUX METOIOB
00pabOTKH SKCIIEPUMEHTAIIBHBIX JAHHBIX Oy/IeT HanboJiee YMECTHBIM U MPUOPUTETHBIM B TIEPBBIE TOJIBI
PabOThI HKCIIEPUMEHTAILHOU YCTAHOBKHU

v BHe,Z[pCHI/Ie IMPOABUHYTBIX METOJ0B aHaJIN3a JAHHBIX, BKJIIIOYasd 3JICMCHTBI MAIlIMHHOI'O O6yquI/I$[
(MyJIbTUBapUATUBHBIE aHATHU3bI JIJ1s1 UACHTU(UKAIIMN a[pPOHOB, U3MEPEHUSI TUTIEPOHOB, HEUTPaTbHBIX
MC30HOB, TUDJICKTPOHHOT'O KOHTHHYYMA, D-Me30H0B 1 T.,Z[.) > OK30THKAa Ha HA4Y9aJIbHOM 3Tall€, HO CMOI'yT
MOJYYHUTh NIPU3HAHUE B CIIy4ae IEMOHCTPAIMHU yCIIexa

Possible application areas of machine learning techniques at MPD/NICA, Contribution to GRID 2018, 615-619
Dielectron analysis: Machine learning study, https://indico.jinr.ru/event/4506/

Gradient Boosted Decision Tree for Particle Identification at MPD, https://indico.jinr.ru/event/4314/

Photon and neutral meson reconstruction, https://indico.jinr.ru/event/4080/
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