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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)
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Bogolyubov Laboratory of theoretical

physics (BLTP) .. 5ozonto6os

Theory of V(O Theo U-N- BrioxuHyes,
Fundamental of Ate MLA. Mapkos,
Interactions Nucle A.A. Jlo2yHos,

- - A.H. Tasxenudse,

N
CThedOry Ofd " :‘:’d‘ B.I. Kadbiwesckull,
CRocee e B.A. Py6akos,

Matter Phys

i

B.U. Ozueseukud,
| A.B. E¢ppemos,
A.T. Qunurnnos,

" B.A. Cornosbes,

| IéLTP: ~240 staff, 20 countries,.300-350 articles + 150-250 proceedi‘ngs, 10-12 conferences + 3-4 schools



JINR

114 Flerovium

FLEROV LABORATORY of NUGLEAR REACTIONS

Ilepuonnueckas Tabdauna iementos .. MenaeneeBa
D.I. Mendeleev’s Periodic Table of Elements

PEAKLIMN CUHTE3A CBEPXTS)KENbIX SNEMEHTOB

n ] n " n n |
248 48 —

Cm + **Ca T

o AN=B fe= A

/ tiurm
Harpuin 1 " [Marui 12 % 4 7 1
08Pk - 107n B .... ‘ gNa “EMg 3 5 6 8 9 0
B IVB VB VIB ViIB VilIB ViIIB VilIB
- anmit ) - g
K a T :

|weow 28 maprseq 25 Ikeneso 28 |Kobanar 27 |Hwers 28

Yucno npoToHoB

s o o sene | s
#ICr  "#Mn “zlFe ’ElCo "=INi &
51,9961 7' 154,93805 155,847 1158,63320 T158,6034 e
|Chromium Manganese iron | Cabalt [Nicke!
P “OCTPOB N T e N =
” Mo “EiTc “Ru "ZRh E#Pd =
CTASM” b HOCTM |95.94 ‘ﬂ (98] ‘;: 101,07 @ 10290550 L 106,42 =
\ S Mcybdonum  [Technesim [Ruthenium Rhosum Pasadium
“*°Cm - MUIICHB
F 56 |omiw 57 lagwen 72 [Tawan 73 lsosopsw 74 [eews 75 loows 76 |Wewwa 77 lnearwa 78 85 lowor 86
e = - e < e - - “
Cs La i HFf =(Ta o« |W «=Re  =#0s  =4lr =Pt P 2IRn
6 13290543 138.9055 178,49 “180.9479 % l183.84 186,207 #1180,23 “il192.22 “a " lies08 L 1\ 1222)
Cesiam Lanharum atoium Tariaian Tungaten Rnsan losmium iiom Pratioum Race

£
.
i

oparusnis 87 |Pagat 88  lAwewosh Bswmmmﬁ1% nysumn 105 |caopws 106 [Sooun 107“ {Xaccui 1 - 103 Mﬂmﬂ:‘ Peren. 1 fonepimit M2 [Hocow 113 |erspced 114 [Moccewt 115 Pleepuopsd  116{Tenscam 117 oravecos 118

@ el o o &
Fr JRa “=Ae  =IRf Db Sg Bh Hs Mt Ds Rg Cn Nh FI Mc Lv Ts Og
7 [223) 7| 226,025 “ a2 = 1287)  1268] l1271) 11274) li2r7) 1278] [281] (282 (285) [286) [289) [290) [293) (294) (204)
Franium Rasum |Acsaium Jﬂmmm Bubrium [Sestorgum Bobcium Hassium Meitneram (Copsmicium Ninoalum Fleravium Moscouium Livemarium Tennessine Oganesson

8 119 120

" o B )
160 170 180 190 | ,
Uncno HeTpoHoB Nautasougs!  Lanthanoides

yeown 58  [npsseonum 59 [Meomm 60  |mpowerws 61  [Camapws 62 |Esponet B3 [rasonwws 64  |Tepsun 65 |mucopownn 66 [ronwwi 67 |3n6wn 7
y . “ « « o o « : e
5 P o st s b ad e e
Co sl R adNd B Bro s Smilies EUGS i G ss T B DY e HO Sl Er =
140,115 4214000705 o1l140.24 1016 | 1145 1042 1150,36 10721 151,965 22l157.28 1415802534 120l16250 1411 1164,93032 1472 1167.26 1
(Carium prassosymivm 2% |Neadymivm % |prometnium ¥ |Samadum 0 £ rapium 546 | Gadalinium [ Tarbium 3 pveprosium [ bl (00 e

AktuHompbl  Actinoides

dneposuii 114 | Mockosuit 115 | JiuBepmopuii 116 Tenneccun 117 | Oramecon 118

Db | |m Mc Lv Ts Og

Dubnium . ) ; - i
(268) 2023 Flerovium Moscovium Livermorium Tennessine Oganesson

105




DC-280 — Super heavy Elements Factory, LNR:
- project intensity of Calcium-48 ion beam - 60x70'2 /s;
- 10 times higher intensity than other accelerators by 2019.

U400R: up to 2.6 mA (U-beam) 10101,
smooth energy variation for nuclear
reaction study (2026)

U400M: Radioactive

b lon-Beam research (2023)
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JNTabopaTtopus
HeintpoHHon Pu3nku
uM. U.M. OpaHka

BJN (project)

*ln
7~

EPSILON//

o%4

JNTaGopaTopus npeanaraer :

- wupokul Kpya uccrnedosaHud,
ueHmparsibHoe Mecmo cpeodu
KOMOopbIX 3aHUMarm HelmpOHHbIe
MemooOhbl;
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Frank Laboratory of Neutron Physics

IBR-2 - Fast Pulse Reactor with periodic activity: 8
- neutron fluxes at the moderator surface ~2,4 x 1016 n/cm?/s; 1850 MW in pulse. ;
- frequency — 5 Hz; pulse width (WN) — 320 mksec;
- study neutrons & condense matter properties;

user policy: ~ 250 experiments / year by researches from up ~ 30 countries




OCHOBHbIE HanpaBfeHnsa nccrnegoBaHnin
JNTabopaTtopuu sagepHbIx npodnem (JIAM):

— gbu3uKa HeuUmpPUHO U acmpogpu3uKa;

- uccriedosaHus rno usuke Yacmuu 8bICOKUX
3Hepauu;

- paspabomka u co30aHue coepeMeHHoU
usmepumeribHoU aririapamypabl;

- MpukraoHkle uccriedoeaHus, 8 HacmHocmu,
rMPOMmMoHHasi mepariusi u paspabomka
MeOUUUHCKO20 YCKOpUMmMesribHO20 KOMIIJIeKca.

14 dekabps 1949 2. npou3owirio
ucmopuyeckoe cobbimue — coCmosifics 3aryckK
CUHXPOUUKIIomMpoHa, rnepeoll bazosou
ycmaHosku OUAN,

U3yyeHue ceolicme HeUmMpPUHO
— mpadouyuoHHasi obrnacme uccriedogaHuu 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.

ANTARES
Deep water
0.01 km3
2008 - 2019

Baikal/GVD . . . . .
I Deep water The identification of sources will help to elucidate
—_—— e 3 o o . o
?ieg&aéirms T mechanisms of galaxies creation and evolution.

Construction

IceCube IceCube-Gen2
Deep ice Deep ice
1km?  ~10 km3
2011 - Projected, 18t

IcECUBE phase imminent

The Baikal-GVD project is complementary
to other neutrino telescopes, like the IceCube
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main advantage of Baikal-GVD:

- pure and t-stable water;

- angular resolution of muon tracks

,ﬂé - 0.3-0.5 grad (IceCube: 0.5-1); =
- angular resolution of shower direction

2-3 grad (IceCube: 15), ==




.Déc "8‘ '2021" “Bé'ikél GVD detected neutrino with an energy of 43

,ngeV ;A?__,..,;'Tel astronomer’s telegram #15112), which confirms the Jeve °re sejectea " 0 "" ‘
“observation of the blazar PKS 0735+17 by the IceCube J CUnaiauies bs-ed o aatq
4 hours earlier.
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—ver) JIABOPATOPUSA dUBUKU BbICOKUX SHEPTUN
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CuHxpogha3zompoH cripoekmuposaH U 3aryuw,eH 8
1957 2. nod pykosoocmeom B.U. Bekcnepa,
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(NICA) Nuclotron based lon Collider fAcility




: NICA HaueneHa Ha nsydeHwue:
Early Universe 1N E - Ne A @@ B] - KX avarpamMmbl B HauMeHee
n3y4yeHHom obriactn GonbLuon
GapUOHHOU NNOTHOCTMU, rae
npumeHeHue KX/ Ha pewemke He
3HEeKMUBHO;
- CMUHOB0U CMPYKMYypbl HYKITOHOS.

Temperature

NICA dorionHsem cywecmesyrouwue u
nraHupyemble ycmaHosku 8 mupe (S1S-100
FAIR, LHC CERN) u 6ydem
Heobxo0uMbIM rPOOOIMKEHUEM U 3Ha4YUMer1bHbIM
pacwupeHuem uccriedosaHul Ha RHIC BES:
MHO2006pa3ue cucmeM U 3Hepauu,
MOYHOCMb.

_— Bce amo makxxe cesi3aHO ¢
Color acmpogusudecKkumu
Supe rconductor uccrie0o8aHUsIMU, KOmophble
/ UHMEeHCUBHO paseusaromcsi
Neutron Stars u Moecym cmasumb HaM

. HOEble 80MpPOoChHl.
| baryonic density p/p,
] /)0— U, ]6fm_




Similarity of Stellar Objects & Heavy lon Collisions

net baryonic density in Au + Au coll.

5 A GeV Au + Au (b=0): p(0,0,0,t)
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! Spin Physics
Detector (SPD)

ap!ing
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Baryonic Matter
@ Nuclotron (BM@N)

Multi Purpose
Detector (MPD)

& cos3daHue Konnatidepa (c= 503 m) Oriss cmornkHogeHul

Y
#

Booster, 2020; ’

SC sinchrotron

- uoHO8 om p Ao Au npu sHepausx \Syy= 4 - 11 3B
- nonfpusosaHHbix p u d Ao sHepauu NS =27 3B (p)




Accelerator chain - Injection System —is constructed & commissioned!

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

DC similarity
factor + 90%

- Booster (Dec. 2020)
578|\/|€V/U S | beam spill

| 7 —29.03.2022
/ = SRC experiment:

resent stages of
commissioning:
Jan —Mar ‘22;

Nov ‘22- Feb ‘23

%~ BM@N experiment: N = =
Xe, 3,8 AGeV

Bld. 205 (10 000 m2)

~160 m

30 May 2023 CO I I I der V. Kekelidze, UNAM, Mexico
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Baryonic Matter at Nuclotron (BM@N) Collaboration:
7 Countries, 15 Institutions, 222 participants “MPD—

CPC
Tracker

Yoke

Multi Purpose Detector (MPD)
Collaboration:

11 countries + JINR, 37 Institutes, > 500
participants

Electromagnetic calorimeter Magnet Range system Vertex detector Endcap  Range system Endcap

Time-of-Flight system Electromagnetic calorimeter Endcap

Straw tracker Time-of-flight system and Aerogel Endcaps

-
s SN Physics Detector (SPD)

" Collaboration:
14 countries, 32 Institutes,
~ 300 participants

Vertex detector

Beam pipe

ARIADNA

Applied Research Infrastructure
for Advanced Developments at NICA fAcility

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



Meshcheryakov Laboratory of Information Technologies

trategy 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) |FfEEE (255 B 138 hyperconverged nodes;
and “Govorun” Supercomputer, Data | 40 GPU accelerators;
center infrastructure, Data Lake & long-term [MEMEEE o=« Wl Total peak performance:
storage for all the experiments. | F i REAM 1.1 Pflops DP; 2.2 PFlops SP
F ISl Total capacity of Hierarchical
& o N Storage: 8.6 PB
| | | r— 7| Data |10 rate: 300 Gb/s
A variety of means will be used for Bl oo
IT specialists upskilling. /4 " ——

16 okTAbpa 2023 B. Kekenngse, LWkona no UT 18
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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 —Tierlfor CMS, Tier2for ATLAS, ALICE

DIEAY AL BUALEEY LN

hardware storage security
architecture architecture architecture architecture

26

16 oKktabpa 2023



Haquble nccecrenoBaHuA .

MorieKyrisipHas paduobuoroausi;
MeduyuHcKasi paduobuorioaus;

mMmamemMamu4ecKoe ModenupoeaHue;

padualyuoHHasl 2eHemuka,
paduayuoHHas ¢pu3uooausi;
paduayuoHHble uccriedo8aHusl;
paduayuoHHas yumoeaeHemuka;
paduayuoHHasi HelipodeaeHepalyus,
acmpobuorioausi.

Pa3eumue susapusi, su3yarnu3ayuu u momozpaguu

KUBOMHbIX, MUKPOCKOINuUuU Cc8epxeblICOKOcO pa3pelleHUA,

obopydosaHue 0nA mynbmu-OMICS uccrnedosaHul;

cmpoumeribcmeo riabopamopHkix briokos |l paduoxumuy4eckoao Kriacca;

Ul

uccriedoesaHus u pa3pabomkKu KoMakmHbIX o6nyqameneu Or151 uccriedosaHul Kremokx.

LU UNINVUN evey

. INCNW/IVIgEoe, LINnW/IU 11V v
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University Centre ~[\ JINR
< Umversuty

* International Student Practice in JINR Fields of Research - a three-week program L3> Centre

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

; f/% \’\_ ‘}\\' <
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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;

studies (400 -800 MeV/n); radiation testing of micro- electronlcs (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

therapy: treatment planning; radio-modificators for photon & proton
therapy, flash-therapy, pencil beam (10 yA, >5 Greylliter target @ =
50 ms pulse); a pilot facility for future medical centre (2021- 24).

§

.
1

Radiochemical Laboratory Class-I for production of radioisotopes (Ac225,
99mTc) for nuclear medicine in photonuclear reactions @ 40MeV Rhodotron
accelerator (2022-27).

B. Kekennpgge, LWkona no UT 22



MAP of the JINR Internatlonal Scientific Expertise
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Ceccus KIIM 8 ErnnTe (Hos16pb 2022)

Ceccuga KIIMN B Bonrapum (Hos16ps 2021):
npuHaTta Codmnckan eknapaums

npeacrtaeneH 7-netHuu nnaxH passutnsg OUANU

Heknapauusa o koonepauun OUNAN —Mekcuka
noanucaHHasa Ha 133 ceccun YC

BEathAZERE

FE—REW

MepBoe 3acegaHne COBMECTHOrO
KOOPAVHALVMOHHOIO KOMUTETA

- nepeoe sacedanue - -
KoopOUHauUOHHoeo komumema Kumau- OMFIM




Ha 134 ceccuu YuyeHo2o Coeema OUSIN (cenmsbpb 20232.) 6bin
npedcmaeJsieH U 0006peH 7-nemHull rnnaH pazsumusi MHcmumyma
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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 | scientific organization.

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

DRIBS, SHE-factory

S
NICA SPD el
NICA - lll (EIC, +) Feasibility Studies + R&D Technical design |

Baikal - GVD Construction and data acquisition upgrade and data acquisition

n & AP Physics International scientific progra

Life Science Formulation of Internati-
onal scientific program

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

Technical design and prototyping
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Cnacun6o 3a BHMUMaHue
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