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Facility components’ — status 2019

V4
/ Booster (25 tm)
1 1(2-3) single-turn injection, \

storage of (2 + 4)x10° ions,
acceleration up to 100 MeV/u, !
lectron cooling, acceleration,'
up to 578 MeV/u /

\ ’
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~
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Booster & collider

Booster |Collider
Dipoles 40 80+8
Quadrupoles | 24 *2 78+12
Corr. magnets 32 136
Total 64 178

242

% delivered
dipoles' yokes -
quads' yokes 11%
beam pipes 30%

dipoles vacuum shells -

tunnel circuit is completed (503 m)
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MPD experiment

First stage
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MPD Collaboration: spokesperson — A. Kiesel WUT, Poland NICA

10 Countries, 32 Institutes, 465 participants IHEP, Beijing, China;
University of South China, China;
e FHCal  pajacky University, Olomouc, Czech Republic;

zbc NPI CAS, Rez, Czech Republic;

SC Coll

Yoke s —EcT Tbilisi State University, Tbilisi, Georgia;
y - s , Tubingen University, Tubingen, Germany;
BBC & Tel Aviv University, Tel Aviv, Israel;

Joint Institute for Nuclear Research;
IPT, Almaty, Kazakhstan,

UNAM, Mexico City, Mexico;
Institute of Applied Physics, Chisinev, Moldova;

Cryostat WUT, Warsaw, Poland;
NCN, Otwock — Swierk, Poland;

o UW, Wroclaw, Poland;
; Jan Kochanowski University, Kielce, Poland;
Baku State University, NNRC, Azerbaijan; INR RAS, Moscow, Russia;
University of Plovdiv, Bulgaria; MEPhI, Moscow, Russia;
University Tecnica Federico Santa Maria, Valparaiso, Chili; PNPI, Gatchina, Russia;
Tsinghua University, Beijing, China; INP MSU, Moscow, Russia;
USTC, Hefei, China; KI NRS, Moscow, Russia;
Huizhou University, Huizhou, China; SPSU - Dept. of NP, Russia;
Institute of Nuclear and Applied Physics, CAS, Shanghai, China; St. Petersburg, Russia;
Central China Normal University, China; SPSU — Dept. of HEP, St. Petersburg, Russia;

Shandong University, Shandong, China;  North Ossetia State University, Viadikavkaz, Russigj »7
June 15, 2019 V.Kekelidze, SQM-2019 6



MPD TPC

CPC
Tracker

Yoke

TPC \Cryostat
IT

TPC outer walls
& membrane
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MPD TOF

8127



MPD FHCal

e i
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MPD ECal
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C1V11 constractlon

aII*‘ready for-detector instalfation - 1V q. 2019
ﬁrPD magnet: wilkFbe-assembled in 2019
— _ @hole collider building: readiness of the -1V q. 2020




MPD physics

The European Physical Journal volume 52 - number 8 - august - 2016

RHIC'BES : - ’\ Qua rk-G Il.llon h L] @ Recognized by European Physical Society
Critical ¢, Plasma, "n sy @ ;
L VLR P e Hadrons and Nuclei

Temperature T [MeV]

Topical Issue on Exploring Strongly Interacting Matter

at High Densities - NICA White Paper

edited by David Blaschke, Jérg Aichelin, Elena Bratkovskaya, Volker Friese,

Marek Gazdzicki, Jergen Randrup, Oleg Rogachevsky, Oleg Teryaev, Viacheslav Toneev
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What is the QGP ?

- — — — Jet quenching
Strangeness { \FIow/ / \CI\E High p_ suppression

S
enhancement S | N -
N - / \ \\\\\ i
\ \\\

_—

Femtoscopy ’

j Horn

N

{Baryon stopping powerl Z - .
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MC generators:

X O ¥ ¥ ¥ X% X X % ¥ ¥

UrQMD
HIJING:

AMPT:

Hybrid UrQMD:
PHSD:

VHLLE:
DC-QGSM:

3 Fluid Dynamics:
Theseus:
PHQMD:

IHKM :

Prog. Part. Nucl. Phys. 41 (1998) 225
Phys. Rev. D 44 (1991) 3501

Phys. Rev. C 72 (2005) 064901

Phys. Rev. C 78 (2008) 044901

Nucl. Phys. A 856 (2011) 162

Comput. Phys. Commun. 185 (2014) 3016
will be published soon

Phys. Rev. C 73 (2006) 044904

Phys. Rev. C 94 (2016) 044917
arXiv:1907.03860

Phys. Rev. C 93 (2016) 024902
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Ratio of yields to (n*+m’)

Model predictions
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Feasibility study for resonances in

heavy-ion collisions

0(770) K*(892)° K*(892)* #(1020) X(1385)* A(1520) =(1530)

u":,';d ds us SS ;3: uds uss
Particle Mass (MeVic?) | Width (MeV/c®) Decay BR (%)
o0 770 150 o 100
K 892 50.3 T*E. 333
K™ 896 473 wK* 66.7
¢ 1019 427 vl L 48.9
e 1383 36 A a7
b i 1387 394 TA 87
A (1520) 1520 157 Rp 225
=0 1532 9.1 e 66.7
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Resonances decay

K'(892)* - mK, (K>m'm)

A(1520)— pK- o
¢(1020) — K+K-, BR e 489 % daughter to PV
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Hyperon reconstruction
and analysis at MPD

Entries / 1 MeV/c?
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Midrapidity reduced curvature

16

12

Yu.B. Ivanov, Phys. Lett. B721 123 (2013)
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BM@N

Next run (20207?)

«Analyzing Magnet

= Si beam tracker
%Si beam tracker

=BC1

mBC2
Si beam profiler /

wSi beam profiler

aFwdSi
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Baryonic Matter at
Nuclotron

11 Countries, 2; Institutions,

230 paricipants
spokesperson - M. Kapishin, JINR

University of Plovdiv, Bulgaria;

Institute of High Energy Physics, China;
Shanghai Institute of Nuclear and Applied
Physics, CFS, China;

Tsinghua University, Beijing, China;
Nuclear Physics Institute CAS, Czech
Republic;

Tubingen University, Germany;

Tel Aviv University, Israel;

Joint Institute for Nuclear Research;
Almaty Institute of Physics & Technology,
Kazakhstan;

Institute of Applied Physics, Chisinev,
Moldova;

Warsaw University of Technology, Poland;

June 15, 2019

V.Kekelidze, SQM-2019

University of Wroclaw, Wroclaw, Poland;
Institute of Nuclear Research RAS,
Moscow, Russia;

Institute of Theoretical & Experimental
Physics, NRC KIl, Moscow, Russia;
NRC Kurchatov Institute, Moscow,
Russia;

Moscow Engineer and Physics Institute,
Russia;

Skobeltsin Institute of Nuclear Physics,
MSU, Russia;

Massachusetts Institute of Technology,

Cambridge, USA.
122127



A hyperon yield

N signal width 2.4 — 3 MeV

C+C: 4.6M triggers
C+Al: 5.3M triggers
C+Cu: 5.3M triggers

0.15 5. .15 7| 015 —
% % BM@N Preliminary %"5 BM@N Preliminary 'U|'U iM@N P ﬁ;mfiry v
A, C+C, MB, 4A GeV A, C+AIL MB, 4A GeV l , C+Cu, MB, 4A Ge
0.1— ¥ D 01— ® Data 0.1 o Daa
. P — DCM-QGSM — DCM-QGSM
— UrQMD - - i e oo
0.05— 0.05— 0.05 j
| | | | | \__—-J-___-l- L J | | ! | | | A‘hl L L L L L l |
b1 02 03 04 05 06 07 08 b1 02 03 04 05 06 07 08 do02 03 04 05 06 07 08
y* vt y*
o 05 — o 05 o 05
"’? BMION Preliminary Q BM@N Preliminary E BM@N Preliminary
> 04 b eey 2 04 A, C+ALMB.4AGeV | 2 g4 A, C+Cu, MB, 4A GeV
Q0 ] o
I 0.3 ¢ Dua I 0.3 : 3?3[:4 QGSM I 0.3 * D
] (T . B p— . . 5 . )
z|% — DCM-QGSM zl® = 7|e DCM-QGSM
T — UrQMD & = £ — UMD
|, Q oA =/
T 0.2 =) o 02
-1| 3 __‘I = .
S = Ly
0 | ] | 0 ) | J

0.2
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0.8 02 04
P, [GeV/e]

0.8
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SPD

Collaboration, Letter of intent, CDR, detectors development are started

RS Endcap

ECal Endcap
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Computing for NICA

hYBRI | Il

NICA cluster : . . HybriLIT: CICC/Tier-2:
LHEP Tier-1: Cloud: 252yCPU 3500 cores

4160 cores 850 CPU 77184 GPU cores 2PB disk
3500 cores 4 TB RAM

6.4 PB disk 182 PHI-cores :
3-5PB 9 PB tape 2.4 TB RAM NICA off-line
s cluster and

peopp e storage system
142 Tlops S

AKE IECHNQLOGY ,

Network infra ructure LAN: 10 G . ps WAN: 100 Gbps 2x10 Gbps 7
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NICA

NICA data lake

MPD Monte-Carlo DB

Records  Statistic ~ Find

19.6 Gev

1.5 Gev.

Logged in as view

Log

11.5Gev.

115 Gev
Number of Events: 4 308 000

MPD

VHLLE_Uramp
Generator

Data

PHSD

T.7 Gev

BM@N Experiment
Database

D periods)
The Unified Database is designed as a
BM@N comprehensive relational data storage for

offine data analysis in the fixed target
experiment BM@N of the NICA project. The
use of the BM@N database provides correct
multi-user access to actual information of the

experiment for data processing.

BM@N Runs and Geometries

Detectors and Parameters Period 7: 1887

Simulation Files Parameter Values

Account

BM@N Runs ©

Distribution of runs by run periods (show information on ail

Period 1: 83

La

Perlod 2: 115
Period 3; 204
_ Period4:13

Perlod 5: 200

Perlod 6: 488

Reconstructed
Data

Simulation Files ¢

Distribution of simulation files by generators

VHLLE_UrQmD: 1389 \

3FD: 12411

UrQmDp: 15963

LAQGSM: 4231

PHSD: 87
QGSM: 3044
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NICA session

& NICA project at JINR. Dr. ROGACHEVSKIY, Oleg

& BM@N experiment for studies of baryonic matter at the Nuclotron Mrs. MAKSYMCHUK, Anna

& Front-End Electronics for TPC/MPD detector of NICA project Mr. VERESCHAGIN, Stepan

<& Trigger and beam monitoring system of BM@N and SRC experiments Dr. SERGEEYV, Sergey

<& Project of a fast interaction trigger for MPD experiment Dr. SERGEEYV, Sergey

@ Electronics of straw trackers in NA62, NA64 and SPD experiments, Mr. ENIK, Temur

& Tracking for BM@N GEM detector on the basis of graph neural network Mr. SHCHAVELEYV, Egor

¢ LOOT: Novel end-to-end trainable convolutional neural network for particle track reconstruction

Mr. GONCHAROQV, Pavel

¢ Hit finder and track reconstruction algorithms in the Multi-Wire Proportional Chambers of BM@N
experiment, Prof. NEMNYUGIN, Sergei

<& Development and Integration of the Electronic Logbook for the BM@N experiment at NICA
Dr. GERTSENBERGER, Konstantin
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