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CunbHble e3aumodelicmeausi uzparom yeHmparsibHYI poJsib 8 ¢husuke
asileMeHmMapHbIX Yacmuuy u xopouwo onucbiearomcsi KX/,

HO ocmaromcsi 60rpochl:
— s8M1eHUsT Ha 60obWUX PaCCMOSIHUSIX, Harpumep, yoepxxaHue;

— KOJI/IeKmMu8Hoe rnogedeHuUe 8 aKcmpemaribHbIX yYCI108USsIX, Mpu
8bICOKOU memriepamype, usiu e bICOKOU nJIomHocmu,

— HalOexHble rpo2Ho3bl 8 HerepmypbamueHOM pexxume.

- MOXXKHO 71U U3 rnepebix npuHyurnos KX onucame seneHus
Ha 2paHuue HU3KUX U 8bICOKUX 3Hepauu?

- Kak bbicmpo 08UXXYyWUECS K8aPKU U 2/TH0OHbI 2pyrnupyromcsi
8 Ueem-CcuHasiemHble aOpOHbI ?

Pacuembi KX[ Ha pewemke rnpedckasbigarom repexod seuwecmasa
8 KeapK-a2s1rooHHYyro rna3my (KITI),
8 KOmopou rapmoHbl He c853aHbl
U KupalibHasi CUMMeMpPUS 80CCMaHo8s1eHa.



Early Universe The Phases of QCD

Current RHIC Experiments
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TepmanbHaa / CtaTuctuyeckana moaenb

(6e3 duHamMuKu)

Cucmema onucbkieaemcs bonbwumM KaHOHUYEeCKUM aHcambriem
Heg3aumoodelcmeyruie2o adpoOHHO20 2a3a 8 COCMOSHUU paBHOBeCUS
(mepm. u xum.) ¢ MUH. YucsioM napamempos T, u, (V —scale)

| f f pdp
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Yucrana 6apuoHHan NAOTHOCTb AOCTMXUMAA B AU + Au coyaapeHUsax

5 A GeV
5 A GeV Au + Au (b=0): p(0,0,0,1)
€ TuapopMHamuyeckue moaenm: B
30KOHbI COXPAHEHUA + YpasHeHUe COCMOAHUSA; b g GalE .
rpeonosnoxeHue 10Ka1bH020 5 — Gew
MepMUYecKo20 U XUMUYECKO20 pasHo8ecuUs Erof p(},

(ynpoweHHasa OUuHamuKa)

¢ TpaHcnopTHble moaenu:

0.0 A L i i 1

M M M i 1 L i L "

0 5 10 15
OCHOB8QHbI HQ meopuu nepeHoca Ebpeed time ¢ (i)
PEenAmuUBUCMCKUX KBAHMOBbIX cUCMeM 10 A GeV
MHOcUX meri, 10 A GeV Au + Au (b=0): p(0,0,0.,1)

2.0 Ll T L] L | L] L L) L | L) T L)
aKTya/bHble pelleHunA: : 8 Po— i

- — PHSD e

1.5 rQ =
Monte Carlo cumynayuu : il
c 6016WIUM YUCIOM Mecmosbix Yyacmuuy R r— —

(nonHasa OuHamuka)

|.C. Arsene at al., _
Phys. Rev. C75 (2007) 24902. oot o o o o 1

0 5 10
Elapsed time t (fm/c)
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Set-ups: in operation in preparation

extracted
107 CBM/SIS-100(FAIR) 2025 beams
W
max. net baryonic density: (2 — 10) p, colliders
N 106 4 - e oy
L
Q 10°
= BM@N/NICA (JINR)
C 104 MPD/NICA (JINR) 2022
O HADES
O SIS-18(GSI) BES STAR/RHIC (BNL)
© 103 "
&
102l g NABLSPS (CERN)
10
1 1 T T T 1 717171

2 S energy 10 \/SNN, GeV (Au+Au)
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maBHble 3aga4u: NONYy4YNTb MaKCUMaribHO NOJSIHble AaHHbIe O
> rops4den n nnoTHoM BapuUoOHHOW MaTepPUn:.

- cywecmesyem iU ¢pasosnit riepexod 1-2o0 pooda ?

- cywecmayem Jiu Kpumudeckasi modka?
» CMWUHOBOW CTPYKTYpPE HYKIIOHA

o ._ ﬁr . ¢ : 'f,\\;\’\%:
VWUCLOTRON BASED ION COLLIDER FACILITY




maBHble 3a4a4u: NONy4YnMTb HOBblEe AaHHbIE O
> rops4den n nnoTHoM BapuUoOHHOW MaTepPUn:.

- cywecmesyem iU ¢pasosnit riepexod 1-2o0 pooda ?

- cywecmayem Jiu Kpumudeckasi modka?
» CMWUHOBOW CTPYKTYpPE HYKIIOHA

‘ MoOepHu3auu;7 cyuecmsyruweeco yckopumesribHoeO KOMrIIJIeKca

@ co3daHue Konnatidepa 07151 CmMosikHO8eHUL
- penamueucmcKux uoHoe om p 0o Au rpu sHepausx NSy = 4 - 11 GeV
- nonspu3osaHHbix p u d 0o aHepauu NS =27 GeV (p)

€ coszdaHue mpex demekmopos: . Baryonic Matter @ Nuclotron (BM@N),
Multi Purpose Detector (MPD) and Spin Physics Detector (SPD)




U3yyatoTcs:

" ypaBHEeHUsI COCMOSIHUSI
" [10/155pU3aUUOHHbIE S8/IeHUS

NOUCK SAABINEHUMN:

" Ha4yarna OeKoHpalHMeHma

"  Hayarsa 80ccmaHo8MeHUs KuparnbHoU cuMmMmempuu
= @¢ha308020 nepexooda rnepeso2o pooda
" KpumMu4YecKou moYKu

Habnwpgaemblie:

8bIX00 Yacmuuy,

pOXXOeHuUe cmpaHHocmu

gpeMmocKornus

rnocobbimutiHble briykmyauyuu

OunernmoHbl, 8EKMOPHbIE ME3OHbI

KOINIeKMUBHbIE S8I1eHUS (MomMokKuU, 2uOpoOUHaMuUKa)
vorticity - nonspusayus

VVVVVYVY V

30 ceHTAbBpAa 2019 . B. Kekennpgsze, CA® OPP PAH
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Neutron

Similarity of Stellar Objects & Heavy lon Collisions

Star Merj

appearance of strangeness changes EOS,
depends on strangeness-nucleon interaction

n star . i
> g = J. Behaffner-Bielich,

10° . — :
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10°" '
S
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. . = 2 i
gravitational waves from mergers 10 / s : N b
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o DD2F Bauswein et. al.,
i 9 3 5 arXiv:1809.01116
/ [kHZ] 143e, CA® ODP PAH 11



YcuneHue poxxoeHus aurnep-
A0ep npu bonbwou 6apuoHHOU
rnrromHocmu (NICA)
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A. Andronic, P. Braun-Munzinger,
J. Stachel, H. Stoecker
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Vorticity:
A nonspusaumns ns-sa aHomarsbHO
NHAOYLMPOBAHHOIO akcuasibHOro Toka

D | ~ ~ .

J =— usuw a)=%va
. 2un VA

JY ~u*(1- eV 3.V

A~ K 3(£+P)) VAT

O. Rogachevsky, A. Sorin, O. Teryaey,

Phys. Rev. C 82, 054910, 2010;

é" + Data STAR
' Au + Au,x=0.0
v — b=80fm
-1
10 — b=48fm
STAR Coll., .
arXiv:1701.06657
-2
3
NICA T
0...5..10. 15”26”25”'30
CAd ODP PAH syn1/2, GeV



New issues: NICA White Paper, SQM praceedings (NICA

Physics targets for the exploration of first order phase transitions in the
region of the QCD phase diagram accessible to NICA & FAIR and possible
observable effects of a ‘mixed phase indicated in the release of the “‘NICA
White Paper” as a Topical Issue of the EPJ A (July 2016).

N 1742-6588

JOURNAL OF PHYSICS: CONFERENCE SERIES

The open access journal for conferences A 111 Contributionsl

15th International Conference on
Strangeness in Quark Matter T 188 authors

(SQM2015) SECEMCECEANTSSI  from 24 countries

Dubna, Russia
6-11 July 2015

Editors: David E. Alvarez-Castillo, David Blaschke, Viadimir Kekelidze,
Victor Matveev and Alexander Sorin

Volume 668 2016

jpcs.iop.org

IOP Publishing €] Springer

24 February, 2020 V. Kekelidze, CSRC, Dubna 13



Detectors: « Baryonic Matter @ Nuclotron
e  Multi Purpose Detector

e Spin Physics Detector

SPD TDR

== [
_‘ ._ e
)

. ~ MPD

bl g -

E-cooling

24 February, 2020 V. Kekelidze, CSRC, Dubna



@
Multi-Purpose Detector (MPD) (NICA)
@
stage I: TPC, TOF, ECAL, FHCal, FFD

acceptance '
> | charged - 4 A GeV R
© | b<llfm |TPC T o
150_
- TOF —JL
100} — ECal -
: | gl - —rl
o ~FF | | | FHCal
i FhC : FFD
T o
n TS ]
00 C ryo stat

stage I: put in operation in 2022 |
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Multi-Purpose Detector (MPD)

stage I: TPC, TOF, ECAL, FHCal, FFD

stage Il (2023): +ITS + EndCap (CPC, Straw, TOF, ECAL)

(NICA)

stagell  acceptance |
_g éoo_ URQMD 11 A GeV
> | charged - 4 AGeV B NE
© b<11 fm 0 TOF
150 :
PC -
1
L -
100 al \
I | S
T11 - 2 3
S0 H Hh FHCal
i j FFD
Ok — —
| ]
_ _ _ Cryostat
stage I: put in operation in 2021
30 ceHTAbpA 2019 T. B. Kekenngse, CA® OPP PAH 16



CIl coneHova
BO:O_5 T Bec~900T

HOMUHAAbHbIU moK: 1790 A

Control Dewar

SC caoll 3arnaceHHas sHepaus: 14.6 Mox»¢

Trim Caoill

Rpu__ocmam c Cll Kamywkod . P S RPN |
- 80mose Kxc _5_ , i S ‘' moyHocme ~ 05 mm.

30 ceHTAbpA 2019 T, o B. Kekenuase, CA® OGP PAH 17



Mapper for Magnetic Field measurements
F. Bergsma (CERN), R.Shindin, Yu.Lobanov, A.Efremov, N.Topilin

Rotating arm

el

| Rail_Saleve

hall probes'""""---
38 x steps 28.5 mm

1700

=5.2x10™ Pr iz <
=9.£4 X B—de < 15mm [oTOBUTCA OeTanbHasi nporpamma paboT no
~1700 MarHUTHbIM n3MepeHnsam B Hosibpe 2020
Ome. P.LLIuHOuH, FO.JlobaHos

B,
BZ
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Aplp, %

length 340 cm

out Radi 140 cm

in Radii 27 cm

gas 90% Ar

+10% CH,
drift velocity 5.45 cm | mks;
velocity time < 30 mcs;

N R-O Chamb. |12 + 12 . Lo @
N pads / chan. |95 232 FEC64SAM:
_ |maxeventrate |~7KGz 4500 SAMPA V4

J—e—p=18CGeVic | ..ol Pl output: 2,5 GB/s;
—=—p=10GeVic | : : : : : 5

é_.._‘_pm_mew,; ............. .............. ..... ...... |- - — delivered from
S T T | CERN

06 08 1 1.2 14 16 1.8 ! —

Pseudorapidity ¥

assembly in the cle@® room
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Time of Flight (TOF) system

28 modules gl

280 MPRC's | =g
13 440 ch. |

//

F |1 u/e bo‘:lo ik

efficiency and time resolution
00 1 160

—_—

R/O elements - NINO & HPTC
designed & produced

e Efficiency, %
o
5]

[{e}
o
%))
o

)]
(8]
=  Time resolution, ps

85 45
80+ 140
75 35

1 12 13
High Voltage, kV



Fast Forward Detector: trigger L,

PACP-PLIT
1.9° <18 <7.3° m:,'m KPBBD%-Z"M'Q 8 cuart: bars of radistor
27<In1 < 4.1 FFD w g e —r R
iul .
_U-—-“'_'d__d__f SMA connactors U
_-'..—}3-*‘ Au ll . Ontical fiber input

——

HOMI connector T Pz 10- mm plate

[y
FEE board Black rubber

Fig 4-1. A scheme of the FFD module.

15 mm quartz radiator
20 modules based on * interaction rate ( L adjustment) 10 mm Lead converter

Planacon MCP-PMTs * bunch crossing region position es)
80 independent channels

10

I o(FFD)=50ps ~ ——L=260cm
= = 1| AP LR SRR — =180 cm
I'_._{.’.l_-:;.;_ = VE— 5 GeV. 30 pe { —— L=100 cm ]

-:1.:-5.?— - :’:_EE;:_,;EE‘; s b

_E * wWE = 11 GeV, 30 pe \—,——/

a. = | }

-:'J.r:.;— 4+ { Fy

':_'I.EE— T E ’//_,/

af .

“'EU_I I IZI — -ﬂll- — -!;'u — ;EI I I]I':.'lI I I]IEI I I]Iﬂl-I I DO ; i :3 ; 1|° liz

& fim
b, fm

beam crossing fast signal for FFD the vertex resolution for Au-Au collisions at Vs= 5GeV/u
efficiency determination for three distances from interaction point

for peripheral collisions -



FHCal can be used for beam tuning

|

G(IPEP- Yrp) [deg.]

| = ] ]

Forward Hadron Colorimeter Leaders: A. |

F. Guber (INR) + MiPhi

-

-

20 B \S = 11 AGeV 2 detectors
u \IE = 0 AGeV 2 detectors &
00 ] \IE = 7 AGeV 2 detectors l
B \IE = 5 AGeV 2 detectors
80 N
60 |8
40 | 1
B [
20 B ) B | |
0 [ L L L L L L L L L L L L L L L L L L L L L L
0 2 4 6 8 10 12 14

] Impact parameter [fm]
reaction plane reconstruction

IS in range 26-31 degrees

e 2-arms at ~3.2 m from the |
 each of 45 modules;

vashkin,

P;

» module:15x15x110cm? (55 layers)
e Pb(16mm)+Scint.(4mm) sandwich

7 longitudinal sections

e 7 MAPDs/module

HHEE
AR

e 6 WLS-fiber/MAPD per section

209 . \j\E = 9 AGeV 2 detectors
o = L] S = 9 AGeV detector 1(Z > 0)

""""",'""fi!'j‘"|| -
P TR AT | '

0:...i...|..‘|..
0 2 4 6 8 10 1

2 14

Impact parameter [fm]
Centrality measurement with accuracy ~ 10%



@
Electromagnetic calorimetry (ECal) system CNICA)
@
38 400 modules «shashlyk» type(Pb+Sc) o L~35cm(~14X,);
r/o: WLS fibers +MAPD; e Segmentation (4x4 cm?).

Invariant Mass of yy

| Projective i f: T o = Ei?r;‘f;‘;",‘f;"“
geometry _ s | e OE)~5% @ 1 GeV;
: l  oft) ~ 500 ps
uswm' l%fm—nl“;l; '_}':I':_:':'r:': ‘
% e

Production plans:

 JINR, IHEP, Tensor + .. - 25%
e China-75% K -

blocks of modules

38 400 modules

outer shell
Dr=4590 sy L8260 ym

R e S gupport structure
e” In g V. Kekelidze, 127-th session of SC 23



Integration (NECA)

support structure of carbon fiber Contract signed AO «JHUNCM»

power skeleton ECal barrel ~ 80t

max sagite ~ 3 mm
R direction: material = 0,13 X,

30 ceHTAbpAa 2019 . B. Kekenngse, CA® OPP PAH



@
Inner Tracker System: charm particle detection (NICA)

Coop with ALICE CERN
« MAPS — CMOS technology
« carbon fiber space frames;

NWELL NMOS PMOS
DIODE TRANSISTOR / TRANSISTOR
| ) o
PWELL NWELL

DEEP PWELL

SN ALPIDE MAPS
“ ) in 5 cylinders of 2 barrels

29 +10° pixels, active area 3,9 m2.
=3 A_

Epitaxial Layer P-

Outer Barrel (0B) oy $ > T'_'":_"’ 2

72 |
st. steel

beam pipe: berrilium

WoIx 1o Wi ‘ OoLx1 ‘ 0uIx1s WU_JJH_D

3185

Stage Il:
o . 185
End part of vacuum chamber MPD Stage I: 64 mm iIn dlameter ium chamber MPD 38 mm I'n diameter

8970

30 ceHTAbpA 2019 T. B. Kekenngse, CA® OPP PAH 25



Collider building (Ne 17) civil construction NICA

Construction completion— December 2020 SEsSE=== = iE=s

R L T T

August2019 . . - B BM@N e LT

------

tunnel — preparation for
equipment installation

MPD - April 20
Collider  — July ‘20;
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%g”e\”"ke Fings in the MPD Hall
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O
The kick-off meeting (NICAD
of MPD and BM@N Collaborations ®

took place in Dubna on 11-13 April, 2018
https://indico.jinr.ru/conferenceDisplay.py?ovw=True&confld=385

Two Institutional Boards (/B) were formed for both collaborations:
18 members for BM@N, and 27 members for MPD.
The bylaws have been adopted and signed by the IB’s.



©
MPD Collaboration: spokesperson—A. Kisiel WUT, Poland (NICA)

11 Countries, 38 Institutes, 505 participants IHEP, Beijing, China;
University of South China, China;

Palacky University, Olomouc, Czech Republic;
¢ &b NPI CAS, Rez, Czech Republic;
Thilisi State University, Thilisi, Georgia;
Tubingen University, Tubingen, Germany;

Tel Aviv University, Tel Aviv, Israel;

Joint Institute for Nuclear Research;

IPT, Almaty, Kazakhstan;

Consortium MEXNICA, Mexico;

Institute of Applied Physics, Chisinev, Moldova,;
N\ Cryostat WUT, Warsaw, Poland;
NCN, Otwock — Swierk, Poland;
UW, Wroclaw, Poland,;

ECal

g —TC FHCal

YRS —rase

BBC

. FD 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, Vladikavkaz, Russia;
20 February 2020 V. Kekelidze, 127-th session of SC



IB of MPD:

Tagir Aushev Mei Huang
Alejandro Ayala Alexander lvashkin
Mircea Baznat Adam Kisiel
Marcin Bielewicz Andrej Kugler
David Blaschke Sergey Kuleshov
Dmitry Blau Viacheslav Kulikov
Deging Fang Feng Liu

Oleg Fedin Miroslav Maslan
Deqing Feng Mikhail Merkin
Grigory Feofilov Nalli Pukhaeva

Viacheslav Golovatyuk Anar Rustamov

Macie] Rybczynski
Revaz Shanidze
Zebo Tang
Arkadiy Taranenko
Vanio Tcholakov
Kristina Vokhmyanina
Fugiang Wang

Yi Wang

Xiaodong Wang
Qinghua Xu
Chengxin Zhao

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— VVyacheslav Golovatyuk, JINR.



(NICA)
Multhurpose Detector (MPD)

Project leader: V. Golovatyuk

Detector Advisory Committee:
Hans Gutbrod, GSI - chairman
ltzhak Tserruya, Weizmann Institute
Hans Rudolf Scmidt, Tubingen Uni.
Jean Cleymans, Cape Town Uni.

Nu Xu, BNL

24 February, 2020 V. Kekelidze, CSRC, Dubna 33



Study of hyperons

= 8M minbias Au+Au @ 11 GeV (PHSD model)

« TPC&TOF, |y|<1.3

= track reconstruction and PID (dE/dx+TOF)
= secondary vertex finding technique

6 10°

Yields for 10 weeks of running

A | A= =0 o

7.3 107

3 10’

20000

Entries / 1 MeV/c?

10000

Invariant mass: A— p+ 7

'ﬂ

Mass = 1.1160
Sigma = 0.0018
S/B=45

Eff = 8.8%

108

1.1 112

1.14

M. GeVic?

inv?

I !
116 1.18

110°

Entries / 2 MeV/c?

V. Vasendina, A. Zinchenko, V. Kolesnikov
A-p+m

PV - primary vertex;
VO - vertex of decay;
dca- distance of closest approach;
path — decay length

| Invariant mass: EA + 1

110 310°

Invariant mass: Q) —A+K

o e

o I

> L

0

& 400:

0 L
Mass = 1.3216 - I Mass = 1.6728
Sigma = 0.0024 P 300: Sigma =0.0028
S/B=35 2 ! SB=31
Eff = 1.8% C 200~ S/(S+B=327

i Eff =0.6%




» Topoly cuts and secondary vertex finding for hyperons

Resonances

Minbias Au+Au@11 (UrQMD modle)
Full event reconstruction and realistic PID

D. lvanishchev, D. Kotov, M. Malaey, V. Riabov, Yu. Ryabov

Event mixing for background estimation

| ]
$(1020) - K*K-
£14000— el 163824
La} : Mass 1.019 £ 0.000
12000/ Yield 1166228
C o (massres.) 0001644 +0.000126
1000[}:_ po 21666
8000~
o pT=1.0-1.2
4oonf GeV/c
2000~
r ety
o o + 'H o+0+.+.
T Y Ry T Y RT HK
My (GaVIch)

K*(892)* - n*K, (K.—>n*n*)

ol

Preb

Mass

Yiedd

o (Mass.res.}

15000

10000

5000[-

3624029
0.1668

0.8E96 + 0.0029
1947 £ 164.0

0.002662 2 0.001810

-1 1 1e004 + 1.138+004
262304004 £ 2.1580+004
-1.0418+004 £ 1.004e+004

GeVic
i o4
M +++

|

||J|.|| I
0.8 1 12
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Hypernuclei @ MPD NICA

I e

Hypertritons
central Au+Au @ 5A GeV

(DCM-QGSM)
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ECAL simulation V. Riabov, A. Zinchenko, M. Martemyanov, V. Kulikov

Realistic ECAL reconstruction & analysis — large acceptance ECAL
of good energy resolution is an ideal tool for measurement of neutral mesons

_ In a wide momentum range
ECAL resolutlon for photons
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First Physics with MPD

Preparation of the report on expected
physics results on the first run of MPD

Initial running plan for the NICA Complex
(beam types, collision energies)

Status of the readiness of the MPD detector
subsystems

Calibration and computing readiness

Selection of physics observables with largest
discovery potential for the initial data
sample

Schedule for preparation of first scientific
publications from MPD data

First Physics with MPD Experiment
at the NICA Accelerator Complex®

Vladimir D. Kekelidze, Adam Kisiel,! and Viacheslav Golovatyuk?
Joint Institute for Nuclear Research, Dubna, Moscow Region, Russian Federation
(MPD Collaboration)

(Dated: February 17, 2020)

The Nuclotron-based lon Collider fAcility (NICA) is in construction at the Joint Institute for
Nuclear Research (JINR). The accelerator complex will consists of several components, specifically
the Nuclotron accelerator, the Booster support accelarator, two jon sources, as well as the NICA
collider ring with the corresponding tr er lines from Nuclotron, The expocted date of putting
the NICA collider ring in operation is N-th Month of 202X, At the same time the Multi-Purpose
Detector {MPD) it NICA. Components of MPD are currently in
production. The assembly of the detector on-site is expected to start on Mareh of 2020, while on
May of 2021 the detector setup will start the commisioning, to be ready for datataking on first beam
from NICA,

This documents details the preparation schedule for the construction and commisionning of MPD.
It presents the plans for the first physics measurements at NICA and puts them into context of
existing and planned physics experiments in the area of QCD phase diagram investigation,
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BbIBOAbI (NECA)

> NMpepensHO gocTUXKMMaa 6apMOHHaA NIIOTHOCTb
— Mano n3y4yeHHas oonactb ¢pazoBoun auarpammbl KX,
uccriefoBaHUSA KOTOPOM MOTFyT MPOSICHUTb
pPAA aKTyanbHbIX BOMPOCOB CUMbHbIX B3aUMOAEeUCTBUMN

> NICA Komnnekc obnagaeTt noreHUManom
KOHKYPEHTHbIX uccrieqoBaH1Mm B 3Ton obnactu

> B xoae co3agaHusa getekropa MPD
peuweH psi0 mexHosio2u4ecKkux U MemoouYecKux 3adady,
Mo3eoJisIioWUX NoJly4ums 8 bICOKOMOYHbIe pe3ysibmamabl

> dopmunpoBaHue MexgyHapogHoun konnadopauumn MPD
obecneymBaeT HaAEXHYH 3KCNepTU3y BeayLnxcs paodor,
pacwmpsieT Kpyr pewaemMbiX 3agay
M TeM cCaMbIM NOBbLILWAET Hay4YHbIN NOTEHUMan 3KCrnepmMMeHTa

> Ouankn U npurnawarTcs K y4acTuro B uccrnegosaHuax Ha MPD
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«BcsaKkul Yyernoeek 3Haem, 4mo eMy Hy)XHO Oeflamb He mo, 4mo pa3beOuHsem e20
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JI.H. Toncmou

Cnacubo!
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