O0beaAHEeHHbIN UHCTUTYT AOepPHbIX UccriegoBaHnN
cerogHs

Bnaoumup Kekernudse

OceHHss LLIkona no uHgopmauuoHHbIM mexHornoausm OUAN
HAy6Ha, 16 okmsabpsi 2023
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Joint Institute for Nuclear Research (JINR)
International Intergovernmental Scientific Organization,

founded in 1956 by agreement between 12 countries, located in Dubna, Moscow region
Registered in UN, the JINR charter - in the UN Secretariat (Ne3686, 01/02/1957)

JINR member states 16 member states
+ 4 associated

Ernner

Cooperation with
~ 900 institutions
from ~ 70 countries
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H.H. boeonobos
.. brnioxuHyes,
M.A. Mapkos,
A.A. JloeyHos,
A.H. Tasxenuose,
B.l. Kaobiwesckuu,
B.A. Pybakos,
B.U. Ozueseukuu,
A.B. Egppemos,
A.T. Qunurnos,
B.A. Cornosbes,
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DC-280 — Super heavy Elements Factory, LNR:
- project intensity of Calcium-48 ion beam - 60x107? /s;
- 10 times higher intensity than other accelerators by 2019.

Dubna Gas Filled Recoil Separator

SHE Factory  U400R: up to 2.6 mA (U-beam) 1077, U400M: Radioactive
smooth energy variation for nuclear lon-Beam research (2023)

reaction study (2026)
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NNabopaTopusa npeanaraert :

WuUpoKul Kpye uccriedosaHud,
ueHmparsbHoe Mmecmo cpedu
KOMOopbIX 3aHUMarom HelmpOoHHbIE
Memoohbl;

rosib3o8amersibcKue rnpoapamMmms|
User Club, omkpbimocmsb K
pabome ¢ Koririe2camMu U3 CMEXHbIX
obracmeu Hayku u aubkue
gopmamsbl pabomsi ¢

UHOycmpuarbHbIMU napm-yepamu
16 okTAbpa 2023
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Frank Laboratory of Neutron Physics

IBR-2 - Fast Pulse Reactor with periodic activity:

- neutron fluxes at the moderator surface ~2,4 x 107 n/cm?/s; 1850 MW in pulse.
- frequency — 8 Hz; pulse width (WN) — 320 mksec;

- Study neutrons & condense matter properties;

- user policy: ~ 250 experiments / year by researches from up ~ 30 countries
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OcHOBHble HanpaBrneHnsa UccreaoBaHUN
NNaGopaTtopumn sagepHbIx npoonem (JIAMM):

— (bu3UKa HeUMpPUHO U acmpoghu3uka;

- uccriedosaHus ro ghu3suke yacmuu, 8bICOKUX
3Hepauu;

- paspabomka u co30aHue coepeMeHHOU
usMepumernbHoU anrnapamypsbl;

- MPpUKnaoHble uccriedo8aHusl, 8 HacmHocmu,
rPOMoHHasi mepariusi u paspabomka

MeOUUUHCKO20 yCKOpUMerbHO20 KOMII/IEKca.
14 dekabps 1949 2. npou3owirio
ucmopuyeckoe cobbimue — COCMOSIICA 3arycK
CUHXPOUUKIIOMpPOHa, rnepesoll basosol
ycmaHosku OUSIN,

U3yyeHue ceoucme HeUMPUHO
— mpaouyuoHHas obrnacme uccriedosaHuu e JIAl,
ocHoeaHHasi bpyHo loHmekopeo.
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Dzhelepov Laboratory of Nuclear Problems Baikal-GVD- word leading project
In neutrino astrophysics, the largest in the Northern Hemisphere

The project is aiming to identify of astrophysical sources of
ultra-high energy (exceeding tens of TeV) neutrinos.
Actuality: their sources are still unknown.

The identification of sources will help to elucidate
mechanisms of galaxies creation and evolution.

The Baikal-GVD project is complementary
fo other neutrino telescopes, like the IceCube

main advantage of Baikal-G\VD:
- pure and t-stable water;
- angqular resolution of muon tracks
0.3-0.5 grad (IceCube: 0.5-1);
- angqular resolution of shower direction
2-3 grad (IceCube: 15),



Baikal-GVD

Status 2023:

12 clusters, 3 laser stations,
effective volume: 0.50 km?
(cascade mode)

plan of development

2016
2017

2018

2019

2020

2021

2022

2023

2024

10

12

14

2304

2880

3456

4032

The first 10 events were selected as astrophysical
neutrino candidates based on the 2018-2020 data

Position of the first 10 candidates for
astrophysical neutrino events on a celestial
map with FERMI-LAT sources in the galactic
coordinate system

(the inner and outer circles correspond to the
50% and 90% detection probability).



HyknompoH — nepssbiti 8 Poccuu CUHXPOMPOH Ha
CuHxpogha3zompoH cripoekmuposaH u 3anyuieH 8  ocHoee CIl maezHumos, paspabomaHHbIX 8
1957 2. nod pykoseodcmeom B.U. Bekcnepa, OUAN u HazeaHHbIX «[ybHEHCKUMUY; MOCMPOEH

griepeble 8 ucmopuu 3Hepausi npomoHos — 10 M3B 1o uHuUyuamuse u rnod pyKoeooCcmeom
A.M. banduna; 3anyuweH 8 1993 2.

16 okTAbpa 2023

(NiCA) Nuclotron based lon Collider fAcility



NICA HaueneHa Ha nsy4veHme:
- KX puarpammbl B HanMeHee
LHC N3y4yeHHom obractn GonbLion
GapUOHHOM NNOTHOCTWU, rae
npumeHeHue KX/[] Ha pewemke He
3heKmugHo;
- CMUHOB80OU CMpPYKmMypbl HyK/T0HOS8.

NICA dornonHssem cyuwecmesyrouue u
_ nraHupyemsbie ycmaHoeku 8 mupe (SIS-100

FAIR, LHC CERN) u 6ydem

Heobxo0uUMbIM rPOdOIMKEeHUEM U 3Ha4YUMmMeribHbIM

pacuwupeHuem uccriedosaHul Ha RHIC BES:
MHO2006pa3ue cucmem U 3Hepauu,

I A

Bce amo makxxe cesi3aHo ¢
acmpogu3su4ecKumu
uccrie0o8aHuUsIMU, Komopable
UHMEHCUBHO pa3eusaromcsi
U Mo2ym cmasumb HaMm
Ho8ble 80rpPOCHI.

baryonic density p/p,
/.)0 — U, ]6fm_ 12




Similarity of Stellar Objects & Heavy lon Collisions

net baryonic density in Au + Au coll.

5 AGeV

Bauswein et. al., 10 AGeV
arXiv:1809.01116

A A

0 M2y 20239 1y 50, 10 I[V)gE'@“dze' INAML Moy o Arsene at al., Phys. Rev. C75 (2007) 24902.




(NECA) Spin Physics

Detector (SPD)
Baryonic Matter Multi Purpose
@ Nuclotron (BM@N) Detector (MPD)

t

Nuclotron (c=251,5 m)

€ moO0epHu3auus ycKopumerbHO20 KOMIIeKca

/ € coszdaHue Konnatodepa (c= 503 m) 151 cmornkHo8eHuUU
- uoHo8 om p Ao Au npu sHepausx \Syy=4 - 11 B

Booster, 2020;

SC sinchrotron
30 May 2023

- nonfpu3oeaHHbix P u d 0o sHepauu NS =27 3B (p)



Accelerator chain - Injection System — is constructed & commissioned!

resent stages of
commissioning:
Jan —Mar ‘22;

Nov ‘22- Feb ‘23

3~ BM@N experiment:
v Xe, 3,8 AGeV

Program of fixed target experiments has started !
" noise is Off ‘noise is On

7 — 29.03.2022

~160 m

NC similarity
factor + 90%

beam spill

BM@

Bid. 205 (10 000 )

30 May 2023 COIIIder V. Kekelidze, UNAM, Mexico




This basic facility should be
utilized by
a global scientific community
of users from the JINR member
states and the others.



Baryonic Matter at Nuclotron (BM@N) Collaboration:
7 Countries, 15 Institutions, 222 participants

Multi Purpose Detector (MPD)
Collaboration:

11 countries + JINR, 37 Institutes, > 500
participants

Spin Physics Detector (SPD)
Collaboration:

14 countries, 32 Institutes,

~ 300 participants

ARIADNA

Applied Research Infrastructure
for Advanced Developments at NICA fAcility

« Station Of Chip Irradiation (SOCAhI)
« Setup for Investigation of Medical Biological Objects (SIMBO)



Meshcheryakov Laboratory of Information Technologies

y for Information Technology and Scientific Computing at JINR

CONCEPT

of the development of IT technologies & scientific computing is aimed at solving the strategic tasks
of JINR through advanced IT solutions integrated into a unified computing environment that

combines a variety of solutions, concepts and methods.

It will be steady implementation / upgrades Supercomputer “Govorun” Current status:

of Networking (Tb/s range), Computing
infrastructure within the Multifunctional
Information & Computing Complex (MICC)
and “ Govorun” Supercomputer, Data
center infrastructure, Data Lake & long-term
storage for all the experiments.

A variety of means will be used for
IT specialists upskilling.

16 okTAbpa 2023 B. Kekennase, LWkona no UT

138 hyperconverged nodes;
40 GPU accelerators;

Total peak performance:

1.1 Pflops DP; 2.2 PFlops SP
Total capacity of Hierarchical
Storage: 8.6 PB

Data 10 rate: 300 Gb/s

18



ICC as Resources Provider for NICA, LHC, HL LHC, Baikal-GVD, etc.

e HEP projects deal with a huge amount of experimental data.
e Distributed heterogeneous computing will be used in future to support all the projects.

Computing needed for: NICA TierO — Tierl — number of Tier2
Baikal-GVD, NOVA, JUNO - all types of resources
LHC@HL-LHC - Tierl for CMS, Tier2 for ATLAS, ALICE

Big Data strategy at JINR

16 okTAbpAa 2023 B. Kekennase, LLkona no UT 19



Haquble ncecrnegoBaHus .

* MOJeKyrnspHas paouobuornoaus;

e MeOUUUHcKas paduobuorioaus;

* MamemMamu4yecKkoe MoOernuposaHue;
e paduayuoHHasi 2eHemukKa;

e padualyuoHHas hu3uonoaus;

e paduauloHHbIe uccrie0oeaHUus;

e paduauuoHHasi yumoaeHemukKa,

e paduauuoHHasi HelpooezeHepauus,
e acmpobuorsioaus.

Pazeumue suegapusi, susyanusayuu u momozpacguu

JKUBOMHbIX, MUKPDOCKOMUU C8EPX8bICOKO20 pa3pelleHus;

obopydosaHue 0 myribmu-OMICS uccrnedosaHul;

cmpoumeribcmeo riabopamopHsix briokos Il paduoxumu4yeckozo Kracca;
uccrie0ogaHus u paspabomku KOMIakmHbIX o5nyqameneu Or151 uccrie0o8aHul Kriemokx.

LU UNINIVUN Ve e IVCNL/IVIgoC, LNNU/IU IV v



University Centre

» International Student Practice in JINR Fields of Research - a three-week program

aimed at attracting talented young people to the Institute;

« START Program for students - STudent Advanced Research Training - helps to find a supervisor
for future BSc, MSc, or PhD theses, & increased the chances to join the international team of JINR;

* International Remote Student Training (INTEREST) - new online program for science / engineering
/ IT students (starting from their 2nd year) & postgraduates from all over the world intended to help to
choose a research project in one of the science fields at JINR and facilitate communication with
project supervisors;

 Engineering and Physics Training - staff for the Institute & the Member States at the currently operating
modern physics facilities. The key feature of EPT is the opportunity to do hands-on work using real equipment.

 Programmes for physics teachers - the aim is to reduce the distance between School &
fundamental science, to promote scientific knowledge among general public

16 okTAbpa 2023 B. Kekennase, LWkona no UT 21



INNOVATIONS: International Centre for Nuclear Technologies Research

OMICS@LRB: neuroradiobiological studies; radiation neuroscience; approaches to increase radio-
sensitivity: pharmaceuticals, transgene systems, targeted delivery (molecular vectors) & radionuclide;

ARIADNA: applied beams@NICA (ions from MeV/u to GeV/u): radiobiological
studies (400-800 MeV/n); radiation testing of micro-electronics (3; 150- 350
MeV/n); nuclear physics @ 1-4.5 GeV/n. SOCHlI is ready; full-scale 2024,

New with DC-140 cyclotron for electronic component
testing, radiation material science, track pore membrane
research and production, etc. ; (2021 - 23);

New research proton cyclotron MSC-230 for R&D in beam MSC-230
therapy: treatment planning; radio-modificators for photon & proton

therapy, flash-therapy, pencil beam (10 uA, >5 Grey/liter target @

50 ms pulse); a pilot facility for future medical centre (2021— 24).

Radiochemical Laboratory Class-I for production of radioisotopes (Ac225,
99m’c) for nuclear medicine in photonuclear reactions @ 40MeV Rhodotron
accelerator (2022-27).
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MAP of the JINR International Scientific Expertise

B. Kekennpgge, LWkona no UT
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psi0 3HaKoebIx cobbimuli

Ceccus KNI 8 Bonrapuu (Hos16pe 2021). Ceccus KMM 8 ErunTte (Hos6ps 2022):
npuHsita Cocpunckas fAeknapauus npeacTasneH 7-neTHun nnaH passutnsa OUAU

Heknapauunsi o koonepaunmn OUAN —Mekcuka
noanncaHHaa Ha 133 ceccun YC

rnepeoe 3acedaHue
KoopOuHauuoHHoz20 komumema Kumau-OUSIU



Ha 134 ceccuu YuyeHo2o Coeema OUSIN (cenmsabpb 20232.) 6bin
npedcmaeJsieH U 0006peH 7-nemmHull nnaH pazsumusi MHCmumyma



The 7-year plan (2024 — 2030) was approved at the CP session

The long-term development strategic plan of JINR up to 2030 & beyond, along with the improvement of
the research infrastructure & the formation of an advanced multidisciplinary scientific programme is aimed

at the comprehensive development of intellectual potential & strengthening of the Institute as an
international i scientific organization.

Matrix of JINR Key Projects
2020 2023 2026 2029 ~ 2032 ~ 2035 ~ 2038

DRIBS, SHE-factory

FRB @ LNR Feasibility Studies + R&D
NICA PO

et | aase
NICA SPD COmmMIssioning ' upgrade
NICA - 1ll (EIC, +) Feasibility Studies + R&D Technical design and prototyping |

Baikal - GVD Construction and data acquisition upgrade and data acquisition __

n & AP Physics International scientific progr

Life Science Formulation of Internati
onal scientific program

FCC, ILC, GWI, ... Participation in Feasibility Studies, advanced R&D
Innovation center Operation and regular modernization
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