Ynpaensame HyXXHO He pabomou — OHa HUKoz20a He 3akaH4yueaemcH,
a epeMeHeM, rIomomy 4mo OHO KOHEYHO.
Puwernbe

O xoae pabot no npoeKty NICA

B./[l. Kekenuose

HTC OUSIW, 14 chespans 2019 2.
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PacnopsxxeHue NpaButenbctBa PP

- - 3. Onpenenute Bknan Poccuiickoit Denepaunn B cozganue ©0azoBoi
HNPABUTEJIBCTBO POCCHMCKON ®EEPALIUH KOHQUIypaunu KOMIUIEKCA CBEPXITPOBOALIMX KOJEl HA BCTPEUHBIX MyyKax

PACIIOPSXEHHWE taxensix woHos NICA no 2020 ropa B pasmepe 8800 mun. pyGreii (B uenax
2013 rona) 3a cuer cpeacts deaepansHoro 6rmKeTa,
4. Munoopnayku Poccuu Beigenuts B 2016 rogy 4837,9 mnn. pybnei

Cornawenune mexnay lNpasutenbcTtBoM PP un
O0beaAUHEHHbIM MHCTUTYTOM AAEePHbIX
nccrnegoBaHuu

ot 27 anpens 2016 r. Ne 783-p

cBepxny

I.B
"O Mexnay
NpeicTas;
Muudunc noanucaHo
MEXKIpaBK
O6beanHe

N 2-20 UroHs , 2016

MEKIpPaBE . A .
O0beaMHeHHBIM — MHCTHTYTOM — AEPHBIX  MCCNENOBAHMH O  CO3JaHHH texHomoruil” Ha 2013 - 2020 ronsl B uengx goseaeHus Bkiana Poccuiickoil
M 3KCIUTyaTalHH KOMIUIEKCa CBEPXMPOBOMSALUMX KOJEL HA BCTPEYHBIX MydKax
Tsxensx HoHoB NICA (npunaraercs).

(enepauun B coznanue 6a30B0i KOHUIYPALMH KOMILIEKCA CBEPXITPOBOIS MX

U 37, -
2 Mopyante  MumoGpuaykn  Poccun  nposectd Heperosoph KOJIELl Ha BCTPCUHbIX Myukax Tsaxensx HoHoB NICA no pasmepa, ykazavHOTO B

¢ MEKIyHAapOIHOH  MEKNPABMTEILCTBEHHOH  HAaydHO-HCCHENOBaTETbCKOM MYHKTE 3 HACTOSIETO PACTIOPSKEHHS.
opraHusauueit  OObenMHEHHBIM  MHCTHTYTOM  SANEPHBIX  HMCCIEAOBAHHH
M [0 JOCTHXEHWM JOTOBOPEHHOCTH MOANMCATh OT uMeHH [IpaBuTensctsa
Poccuiickoit ®enepauun ykasaHHoe B MyHKTe | HAacTOALIEro pacnopseHHs

[Ipeacenarens [lpas

CornaiueHue, pa3peliiB BHOCHTB B npunaraem;u"{ TNPOEKT H3MEHEHMH, POCCHﬁCKOﬁ CD(-:

A Mengencs
HE HMEIOUIHE NPHHUHITHAIIBHOIO XapaKTepa.

2947103
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CornaweHue
[MpunoxeHne Ne1
[maBa lll

Cpoku peanunsauum

* Ha4asno akcnepumeHma BM@N - 2017

 cmapmoeasi KOH¢uaypauyusi

YCKOpuUmMesibHO20 KOMIIJ1IeKca - 2019
« cOayva e 3kcnnyamauyuro MPD - 2020
* repebiu s3kcnepumeHm Ha MPD - 2021

« cOaya e akcnnyamauuro yueHmpa NICA
U KOMMNbLIOMEPHO20 KOMIJIeKca - 2021

 HayaJsio co3daHusi SPD - 2020



Baryonic Matter at Nuclotron (BM@N)

UcnonHeHwue: 60% (6a308as KOHgu2ypayus) -

CrtapToBasi KOHdUrypauusi BBeieHa B 3KCnyaTaumio:

¢ dekabpb 2017 2 fomoeHoCMBb K
Habopy OaHHbIX

9 06bekmos obweu cmoumocmbto 492 396 455, 53 pyb

UHH: 706970, 706976, 706979, 706980, 706982,
706983, 706984, 706986, 706987

Recoil ~ \_# “>t‘mF|i|3\{C_!1H |_| H |_| UI\Beam pipe

ST PM SP41

14/02/2019 V. Kekelidze, STC JINR 5



Run Ne55: March-April 2018

» the first physics run of
BM@N

b

» start of experiment
BM@N SRC e

10006 Bl VHTeHCHMBHOCTE Mone kiGs

30/03/2018

1e6

2C BM@N SRC 40Ar 84Kr BM@N

0.5e6

0.1eb



A>p + 1— decay

reconstruction
Y - l-ram;

P A= GEM:

M ; F E
3’3 5 Apfpvsp 125tatlon :. 1200

[7)]

beam C, Ar/Kr
intensity, Hz 0,5M 1M
trig. rate, Hz 10k 20k

central tracker 10 GEM

stage 0 1

14/UL/ ULl

m

[nvariant mass: A— p+n (C+C,Cu,Al)
Tight cuts

Mass = 1.1157
Sigma = 0.0026
S/¥S+B =28.0

Au, p
S/B =0.35

10M

50k

12 GEM or 11=3010£126

8 GEM
halfpl.  full pl.

- — I S=ubas

milestone | (stage 0 of BM@N) :
the first run: March 22 — April 3, 2018: |
- targets: C, Al, Cu, Sn, Pb;

beams statistics

12c6+  4,0-4,5 AGeV 20 M events
W0pri6* 32 AGeV 130 M events
84Kr26* 2,3 AGeV 50 M events

8+2Si ! ! ! ! ! | ! ! | I ! |
1.12 1.14 1.16 1.18

2 M., GeV/c?

inv?




CornaweHue
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Cpoku peanunsauum

‘/Haqano akcnepumeHma BM@N - 2017

cmapmoeasi KoHuaypayusi
yCcKopumesibHO20 Komrsiekca - bycmep - 2019

cOdaya e akcnnyamauuro MPD - 2020
nepebiu 3kcrnepumeHm Ha MPD - 2021

cOdaya e akcnnyamauyuro yeHimpa NICA
U KOMMNbLIOMEPHO20 KOMIJIeKca - 2021

Ha4aJsio co30aHusi SPD - 2020

14/02/2019 V. Kekelidze, STC JINR
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parameter

lon types

injection energy, MeV/u
maximum energy, MeV/u
magnetic rigidity, Tm
circumference, m
vacuum, Torr

intensity, Au ions/pulse

RF range, MHz

14/02/2019

=

i I M

SFT o B =, &

Magnet Yoke ' N
&
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MoHTaXK bycTtepa

ToHHernb KkaHana
mpaHcrnopmupoeKuU
nydyka u3 bycmep s
HyknompoH

MoHmax anemeHmoas
KaHara mpaHcrop-

MmupoBKU ryyka = “'"
u3 J1Y T e bycmep. g
E—

PaccmaHogka ournosibHbIX Ma2HUMmos

epioao keadpaHma MKC bycmepa.



@
MNnaH-rpaduk 3anycka bycrepa (NICA)

2018 2019
IV VoV vIE VIl X X X

Booster assembly

\Y Vi vl vie IX o X Xl XIIII i

L

“Cold” sections

Quadrant 1

Quadrant 2

Quadrant 3

Quadrant 4

bypasses and ends

reference magnets

“Warm” sections

E-cooling

injection section

beam extraction section

RF system

Systems

vacuum system

power supply

cryogenic system

thermometry system
14/02/2019 V. Kekelidze, STC JINR 11

technological commissioning

commissioning
with beam

commissioned
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Cpoku peanunsauum

‘/Haqano akcnepumeHma BM@N

€ cmapmoeasi KoHghu2ypauyusi
yCKOpUmMesibHO20 KOMIlJleKca

« cOayva e 3kcnnyamauyuro MPD
* riepebiu 3kcnepumeHm Ha MPD

« cOaya e akcnnyamauuro yueHmpa NICA
U KOMMbIOMEPHO20 KOMIJIeKca

e Ha4YaJsio co30aHuss SPD

14/02/2019 V. Kekelidze, STC JINR
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- 2019

- 2020

- 2021

- 2021

- 2020

- 2018

- 2019
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Magnet fabrication: ASG (Genova) & Vitkovice HM

e

Yoke Beams = _
xbal contovovr

[TpuObITHE Briesn

Vitkovice, February 6

ButkoBuie

06 pespais

M/miopT I IbIHS 10 d

heBpaIs 17 peBpans

m/mopt JIro0bek 18 d

heBpaJIsl 23 deBpans

m/miopt C-ITerepOypr 25 ¢

hEBPAIA 10 mapra

JyoHa 12

MapTa

[l 4 p
| —
L

&\ I
'—‘ P \\' '-
V4 o< ) ' N S\
V, ‘ .‘1, \*. -~

: @ﬁ% ~ final asse
|- :‘&i&égg‘@ ‘T\ :

| ‘? g i
I-

" )

|
mbly in the MPD hall - Sept 2019

- " 1V )
31 | ~
| —
4

) N

|

= = |
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trim coil



Aplp, %

length 340 cm
outer Radii 140 cm R et
inner Radii 27 cm { N/ AR
gas 90%Ar+10%CH , |4 |

[ drift velocity | 5.45 cm/ us;
drift time < 30 us;
# R-O chamb. |12+ 12

_|# pads/ chan. | 95 232

< 7kGz (L= 1077 §

14

12

[—#— p=15GeVic

—8— p=1.0 GeV/c

| —— p=0.5 GeV/c

...........................................

max rate

......................................

FE electronics:

dual SAMPA card (ALICE technology)

FEC64SAM —

IIiII
1.4

1 I 11 1 I
16 1.8
Pseudorapidit

pad structure:
- raws — 863
- large pads 5 x18 mm? ‘
- small pads 5 x12 £ A=

TPC/MPD Front-end card

g assembly tool



[lnowaoka 01151 2a308bIX
6arnnoHos TPC

2a308asi cucmema 8 4Yucmom
rnomeuwieHuuU Kopriyca 217

14/02/2019 V. Kekelidze, STC JINR 15



(NICA) Time of Flight (TOF)

28 modules
280
MPRC'’s

P

........

basic electronics \; ==
& HPTDC g _ y |

I 740N 748 R\

triple-stack [ e
2100 - pum——y
5 / _ MRPC (5 gaps of 200 um each)
§ 95 efficiency, 55 § A T
E - . u ] g Aails 1
. lution | 1 o
R 90 50 E i,

85

80+

75

1 12 13
High Voltage, kV



YcmaHoeka modyns TOF u mecmupogaHue Kapemok
Ha peasibHOM MOOyrie

14/02/2019 V. Kekelidze, STC JINR 17



@
Electromagnetic calorimeter: ECAL (NICA)
Barrel ECAL ~ 43 000 modules

s* Pb+Sc “Shashlyk”
s read-out: WLS fibers + MAPD
e L~35cm(~14 X))
| s Segmentation (4x4 cm?),
projective geometry % ofE) better than 5% @ 1 GeV;
. N % time resolution ~500 ps

i

module prototype



O6pa3suybi moodynel

Curnoeas
KOHCMPYKUUS
MPD

\

[t

75%

Invariant Mass of yy

221 [
E L . —— Bkg. subtracted
= 8000 — & .
o - I ~«- Correct pairs
6000 —
4000 —
n él T 7Y
L .
2000 — + J.
o R u 1l : 11 o |
. ,.- J Hl |I|| I Lo L : ‘]'l Lo
- | Ofm'xlnﬁ “ﬁlﬁ l i‘l‘iWI‘J :I.Iﬁ':’”l‘ul : T
‘ , ity AR A
w 20— | | | | | \ \
M¢Ba b 07I L1 \01 L1 \0.2\ L1 \0'3\ Ll 0-4\ L1 \0.5\ 11 06\ 1 I().?\ | - IUS 1 IU.QI L1 1 I
| j M,, (GeV/c?)
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Civil Construction, bld.17

#

hall

adjustment

\ ~ 100 mu

Readiness of MPD Hall to start MPD magnet assembly - 2019
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Cpoku peanunsauum

‘/Haqano akcnepumeHma BM@N

€ cmapmoeasi KoHghu2ypauyusi
yCKOpUmMesibHO20 KOMIlJleKca

€ coOayva e akcnnyamauuro MPD
* riepebiu 3kcnepumeHm Ha MPD

e cOdaya e akcnnyamauyuro ueHmpa NICA
U KOMMbIOMEPHO20 KOMIJIeKca

e Ha4YaJsio co30aHuss SPD

14/02/2019 V. Kekelidze, STC JINR
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- 2019

- 2020

- 2021

- 2021

- 2020

- 2018

- 2019
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Konnanpgep

CmaHuust BY-1 e npouecce cbopku [lbomomun
U rno02o0moeKuU K cmeHO08bIM nukana/kukepa CCO Ha
ucribimaHusim. ucrbimamesibHOM

cmeHoe.

14/02/2019 V. Kekelidze, STC JINR 22
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Cpoku peanunsauum

‘/Haqano akcnepumeHma BM@N

€ cmapmoeasi KoHghu2ypauyusi
yCKOpUmMesibHO20 KOMIlJleKca

€ coOayva e akcnnyamauuro MPD
@ nepesbil akcnepumeHm Ha MPD

e cOdaya e akcnnyamauyuro ueHmpa NICA
U KOMMbIOMEPHO20 KOMIJIeKca

e Ha4YaJsio co30aHuss SPD

14/02/2019 V. Kekelidze, STC JINR

- 2017

- 2019

- 2020

- 2021

- 2021

- 2020

- 2018

- 2019
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PasButne KoMnbOTEPHOU UH(PPACTPYKTYPbI

xpaHunuuwie 0aHHbIx JINT

ceepx-bbicmpbie OUCKO8bIE
Hakornumersnu
off-line knacmep JINT

\' PERERENOTE® TC JINR
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Cpoku peanunsauum

‘/Haqano akcnepumeHma BM@N

€ cmapmoeasi KoHghu2ypauyusi
yCKOpUmMesibHO20 KOMIlJleKca

€ coOayva e akcnnyamauuro MPD
@ nepesbil akcnepumeHm Ha MPD

« cOaya e 3akcnnyamauuro ueHmpa NICA
U KOMMbIOMEPHO20 KOMIJIeKca

e Ha4YaJsio co30aHuss SPD

14/02/2019 V. Kekelidze, STC JINR

- 2017

- 2019

- 2020

- 2021

- 2021

- 2020

- 2018

- 2020

-2021!
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(NICA) (Spin Physics Detector): Study of nucleon spin

. L u
structure and polarization phenomena
tasks:
* Nucleon spin structure
Drell-Yan pairs Direct photons J/y production
H; X N 98747 - \ :

<
=]

|+ P 1'.‘5'.15 " .. C

« spin dependent effects in elastic scattering of pp, pd & dd;
« Spin effects in hadron nbroduction at hiah b~

Polarizaed b«* SPD Collaboration - 2019
= pTpTat Vs
= d7d? at sy,  SPDCDR - 2019
= Jongitudinally
e SPDTDR - 2020
SPD will provide 't of PDF’s (eight) in one

experiment to obtain comprehensive information of nucleon spin structure with
minimum statistical errors and systematics
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Cpoku peanunsauum

‘/Haqano akcnepumeHma BM@N

€ cmapmoeasi KoHghu2ypauyusi
yCKOpUmMesibHO20 KOMIlJleKca

€ coOayva e akcnnyamauuro MPD
@ nepesbil akcnepumeHm Ha MPD

« cOaya e 3akcnnyamauuro ueHmpa NICA
U KOMMbIOMEPHO20 KOMIJIeKca

e Ha4aJsio co30aHuss SPD

14/02/2019 V. Kekelidze, STC JINR

- 2017

- 2019

- 2020

- 2021

- 2021

- 2020

- 2018

- 2019

-2021!

- 2020
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Pe3ynbratbl popmupoBaHua Konnabopauuni
ANAa noarotosku u nposegeHna MIPD u BM@N skcnepumeHTOB

2-e coeewaHue, [ybHa, 29-10 okmsabps, 2018.

—\

N7 N W N\ RPN\ /N
J 4 \Vl \\ /o \Y il

https.//indico.jinr.ru/conference Time Table.pyconfld=610#20181029
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Baryonic Matter at Nuclotron
(BM@N) Collaboration:

10 Countries, 19 Institutions, 222 participants

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;

14/02/2019

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

NRC Kurchatov Institute, Moscow,
Russia;

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

Skobeltsin Institute of Nuclear Physics,
MSU, Russia;

Moscow Institute of Physics and
Technics, Moscow, Russia;
Massachusetts Institute of Technology,
Cambridge, USA.

V. Kekelidze, STC JINR 29



IB of BM@N:

Tagir Aushev Eli Piasetzky
Mircea Baznat Mikhail Merkin
David Blaschke Yury Potrebenikov
Dmitry Blau Hans Rudolf Schmidt
Fedor Guber Valery Sosnovtsev
Or Hen Alexey Stavinskiy
Mei Huang Vanio Tcholakov
Adam Kisiel Yi Wang

Andrej Kugler Mikhail Kapishin
Albert Loktionov Anna Maksymchuk
Yugang Ma

Election results:
« |IB Chair - Hans Rudolf Schmidt, Tubingen University, Germany

« Spokesperson — Michail Kapishin, JINR
* Deputy Spokesperson - Peter Senger, GS/
* Project manager — Anna Maksimchuk, JINR

14/02/2019 V. Kekelidze, STC JINR



The BM@N Executive Council

Ex-officio members:
Mikhail Kapishin — Spokesperson (2018 - 2021)

Peter Senger — Deputy Spokesperson (2019 - 2021)
Anna Maksymchuk — Project Manager (2018 — 2021)

Elected members:
Konstantin Gertsenberger (2019 — 2022)
Or Hen (2019 -2021)
Vyacheslav Slepnev (2019 - 2021)
Arkadiy Taranenko (2019 — 2022)
Yi Wang (2019 — 2020)
Alexander Zinchenko (2019 — 2020)

14/02/2019 V. Kekelidze, STC JINR
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MultiPurpose Detector (MPD) Collaboration:

10 Countries, 32 Institutes, 465 participants

» Baku State University, NNRC, Azerbaijan,
» University of Plovdiv, Bulgaria;

« Tsinghua University, Beijing, China;
« USTC, Hefei, China;
* Huizhou University, Huizhou, China;

« Central China Normal University, China;

« Shandong University, Shandong, China;

* Institute of Modern Physics of CAS, Lanzhou, China;
* |HEP, Beijing, China,

» University of South China, China;
* Three Gorges University, China;

 NPI CAS, Rez, Czech Republic;
» Tbhilisi State University, Tbilisi, Georgia;
« Joint Institute for Nuclear Research;

14/02/2019 V. Kekelidze, STC JINR

University Tecnica Federico Santa Maria, Valparaiso, Chili;

Institute of Nuclear and Applied Physics, CAS, Shanghai, China;

Palacky University, Olomouc, Czech Republic;

32



UNAM, Mexico City, Mexico,

Institute of Applied Physics, Chisinev, Moldova,
WUT, Warsaw, Poland;

NCN, Otwock — Swierk, Poland:

Jan Kochanowski University, Kielce, Poland;
UW, Wroclaw, Poland;

INR RAS, Moscow, Russia;

MEPhI, Moscow, Russia;

PNPI, Gatchina, Russia;

INP MSU, Moscow, Russia;

SPSU - Dept. of NP, Russia;

St. Petersburg, Russia;

SPSU — Dept. of HEPR, St. Petersburg, Russia;
KI NRS, Moscow, Russia;

North Ossetia State University, Vladikavkaz, Russia;

14/02/2019 V. Kekelidze, STC JINR
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IB of MPD:

Tagir Aushev Mei Huang Maciej Rybczynski
Alejandro Ayala Alexander lvashkin Revaz Shanidze
Mircea Baznat Adam Kisiel Zebo Tang

Marcin Bielewicz Andrej Kugler Arkadiy Taranenko
David Blaschke Sergey Kuleshov Vanio Tcholakov
Dmitry Blau Viacheslav Kulikov Kristina Vokhmyanina
Deging Fang Feng Liu Fuqgiang Wang
Oleg Fedin Miroslav Maslan Yi Wang

Deqing Feng Mikhail Merkin Xiaodong Wang
Grigory Feofilov Nalli Pukhaeva Qinghua Xu
Viacheslav Golovatyuk Anar Rustamov Chengxin Zhao

Election results:

* IB Chair - Fugiang Wang, Huzhou University, China;,
» Spokesperson — Adam Kisiel, Warsaw University of Technology, Poland;

 Deputy Spokesperson - Victor Riabov, PNPI St. Petersburg, Russia;
* Deputy Spokesperson - Zebo Tang, USTC in Hefei, China;
* Project manager— Vyacheslav Golovatyuk, JINR.
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[lpu noodepxke PODU e 2018 2. nposedeHa paboma o wupoKomy
808/1E4YEHUI0 crieyuasiucmos U3 pocculickux yHusepcumemos u
uHcmumymoes 8 pabomsi Hao rMPoOeKMmMom

UTorn KoHKypca Ha ny4wive npoeKkTbl No Teme
«PyHaamMmeHTanbHble CBOUCTBA U (ha3oBble NpeBpalleHUus
agpOHHOU U KBapPK-rIMHOOHHOU MaTepuu: yCTaHOBKA Kracca
meracameHc «Komnnekc NICA» («MeracaneHc — NICA»):

* Ha KOHKYypc bb1510 nodaHo 97 3as80K.
* [10 pe3yribmamam aKcrepmu3sbl noooepxaHo 36 rpoekmos.

14/02/2019 V. Kekelidze, STC JINR
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EVM-0Ouaecpamma oueHKU 8bINorTHeHUS pabom o ripoekmy
«Komninexkc NICA» 3a nepuod 2014 — 2018 ee

NICA
250,000k

200,000k

150,000k

Amount USD

100,000k

50,000k

Jun 2014 Dec 2014  Jun 2015 Dec2015 Jun 2016 Dec2016 Jun201Y Dec2017 Jun 2018 Dec 2018

Flanned value -Actual cost -Earned Value
14/02/2019

Ok =

Canvas]s.com

V. Kekelidze, STC JINR
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