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JINR – international intergovernmental research organization

FUNDAMENTAL PHYSICS OF ELEMENTARY PARTICLES AND ASTROPHYSICS, ATOMIC NUCLEUS, 
CONDENSED MATTER, APPLIED RESEARCH IN MATERAIL AND LIFE SCIENCES, ECOLOGY

JINR is a very large 
multi-disciplinary 
research infrastructure 
that implements a 
deeply integrated 
model to manage 
global international 
scientific cooperation

15 member states,
5 associated member states
3 partner states (agreement on 
coordination with Government)
800+ partner research organizations 
and universities from 
60+ countries and international 
organizations

7 laboratories, 5000+ employees from 30+countries
budget 220 M$ (2024)
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JINR International Scientific Council and Program Advisory Committees
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Multidisciplinary Complex of
Large Research Infrastructures



Relativistic Heavy Ion & Spin Physics 
NICA complex

Low Energy Nuclear Physics 
SHEF, DRIBS-III accelerator complexes

Condensed matter research and 
Neutron physics (IBR-2М reactor)

Neutrino & Astroparticle physics 
Baikal-GVD neutrino telescope

IT and High Power Computing 
MICC (Govorun supercomputer, GRID)

7-YEAR PLAN FOR THE DEVELOPMENT OF JINR (2024-2030)

Life Sciences 
Radiation biology, Proton therapy
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THEORETICAL  PHYSICS (Bogoliubov Laboratory of Theoretical Physics )

Theory

of  Atomic

Nucleus

Theory of

Fundamental

Interactions

Theory of

Condensed

Matter

Modern

Mathematical

Physics

Research and

educational project

DIAS-TH

“Dubna International

Advanced School of

Theoretical Physics”

Human strategy:

 Attraction of leading scientists

 Attraction of young researchers

 Stimulation of scientific activity

Scientific strategy:

 Extension of international collaboration

 Keeping up with current scientific trends

 Interplay of research and education

VBLHEP Hot and dense nuclear matter in heavy-ion collisions

DLNP
Neutrino physics

FLNR
Superheavy and exotic nuclei

DLNP Few-body systems,

Exotic nuclei

Interlaboratory cooperation

FLNP
Condensed Matter,

New materials

MLIT
Lattice QCD calculations

MLIT Computational methods for

nuclear physics and quantum chemistry

FLNR
Nanoporous 2D membranes,

Ion irradiation
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 The timely completion of the NICA project, its commissioning and 

steady and efficient operation.

 Completion of the detectors: BM@N, MPD and SPD at NICA and 

successful data taking over the decades to come. JINR will make 

significant contribution to the basic configuration of the SPD detector.

 After several years of running of MPD, an Upgrade is foreseen, 

responding to an increase in luminosity of NICA. Adding detectors in 

the forward region as planned.

 Studies of possible future extension of NICA for acceleration of 

electrons, opening new physics potential via e-p and e-A collisions.

MPD

SPD

BM@N
ARIADNA

Relativistic Heavy Ion Physics and Study of nucleon structure. Near and Long-Term Future
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BM@N & MPD NICA SPD

The SPD experiment is aimed at studying the properties of strong

interactions in the nonperturbative region, at measuring the proton and

deuteron spin structures, and at the development of a three-dimensional

model of the nucleon. It is unique in its methodology, breadth of

coverage and variety of tasks.

NICA

baryonic density  r / r0
0                                       1                                           r0 = 0,16 fm-3

nuclei

NICA

LHC

2 1012 K

Lattice QCD 

SIS-100

MPD covers this interesting region providing powerful

combination of large luminosity, collision energy and system

size scan (including isobars), large and consistent acceptance,

full centrality range.

NICA is complementary to existing and planned world facilities

(FAIR, SPS), and will be a natural and necessary continuation

and significant expansion of studies at RHIC BES.





Courtesy of Dr. O.Belov



Scientific directions : 
– Double beta decay,  neutrino nature -- Majorana or Dirac; Nuclear matrix elements 
– Fundamental neutrino properties (magnetic moment, mixture  with a sterile state, 
etc) 
– Monitoring of nuclear reactors with neutrino detectors
– Direct and indirect search for Dark Matter
– Investigation of galactic and extragalactic neutrino sources
– Atomic processes accompanying radioactive decay
– Applied directions of research

The major aims:

– BAIKAL-GVD: Observation of ultra-high energy astrophysical neutrinos;
identification of their sources and nature

– DANSS: precision measurement of the spectrum of reactor antineutrinos

– RICOCHET: New physics with precision measurements at reactors.

– νGeN: search for magnetic moment of neutrino

– LEGEND: neutrinoless double-beta decay at 1028 years

– Radiochemistry plus spectroscopy for astrophysics and nuclear medicine

NEUTRINO AND ASTROPARTICLE PHYSICS Dzhelepov Laboratory 

of Nuclear Problems
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NUCLEAR PHYSICS (Flerov Laboratory of Nuclear Physics)

10 new elements have been 
discovered at JINR

Strategic Research Directions:
• Heavy and superheavy

nuclei
• Light exotic nuclei
• Radiation effects
• and nanotechnologies
• Accelerator technologies



Fusion:

+ any element (question of probability)

- lack of neutrons 

Fragmentation:

+ very efficient and universal

- products are lighter than 238U

Fission:

+ neutron-rich products

- products are much lighter than 238U

Multinucleon transfer (MNT):

+ a way to unknown regions

- very, very complicated

technically

Research of synthesis of new nuclei:

162

MNT?

Flerov Laboratory of Nuclear Reactions

Light & super light exotic nuclei, neutron-rich hydrogen

(5,7H) and helium (8,10He) isotopes)

acad. Yu. Ts. Oganessian

Courtesy of Dr. A. Karpov



• Nucleon halo, neutron skin;
• Exotic decays:

b-delayed, 2p,2n radioactivity;

• Soft excitation mode;

• New magic numbers;

• Spectroscopy of exotic nuclei;

• Cluster states;

• Reactions with RIBs;

• Astrophysical applications.

Radioactive Ion-Beam research

Basic facility: U-400M

Ambitions: E up to 80AMeV, I x 2

Nuclear reaction studies @ U-400R

Ambitions: up to 2.6 mA (U-beam)  

1010-11, smooth energy variation

• Multinucleon transfer reactions:

Production of new isotopes of heavy,SH nuclei;

Study of properties of new nuclei.

• Decay spectroscopy of heavy nuclei: actinides 

and light transactinides

• Study of fusion-fission and quasifission

reactions leading to heaviest nuclei

• Low-energy and spontaneous fission of 

heaviest nuclei

• Study of nuclei at high excitation energies 

(several hundred of MeV)

Construction of new experimental hall

Synthesis of new elements

Super Heavy Element Factory

DC-280

TARGETS: 

• Rosatom and ORNL (USA): 

Isotopically enriched heavy 

actinide materials;

• Radiochemical Lab of class 1

BEAMS: 

• Production of high-intensity 

beams of 50Ti, 54Cr and 

others

• New ECR-28 GHz (2024)

In operation after upgrade



IC-100 CYCLOTRON
APPLIED RESEARCH

Setups:

• polymer film irradiation unit with uniform 

implantation over a 600x200 mm target

• box for material science research

MICROTRON MT-25

parameters

Energy range 5 to 25 MeV 

Pulsed beam 

current

20 mA 

g-ray flux 1014 pps

Thermal neutron 

flux

109 pps cm-2

Fast neutron flux 1012 pps

parameters

Accelerated ions 22Ne+4 40Ar+7

56Fe+10 86Kr+15

127I+22 132Xe+23

132Xe+24 182W+32

184W+31 184W+32

A/Z ratio 5.5 – 5.95

Ion energy 0.9-1.2 MeV/A

Pole diameter 1 m

Vacuum 5·10-8 Torr

86Kr15+ beam intensity 1.4·1012 pps

132Xe23+ beam intensity  1012 pps

Commissioned: 1985

Reconstructed: 2002

Applications:

• g-activation analysis

• neutron activation analysis

• isotope production for analytical purposes

• study of nuclear reaction induced by g-quanta

• biological and genetics research 

• hardness tests…

Courtesy of Dr.D.Kamanin

DC-140



NEUTRON PHYSICS

Ultra-cold neutron physics;
Neutron lifetime;
Weak equivalence principle check. EDM?
Neutron quantum states in gravitational field; 

Neutron scattering for condensed matter studies
Diffraction at high pressure;
Soft matter;
Nanostructurized magnetic materials;
Energy selective neutron radiography and tomography;

Nuclear physics with neutrons
Nuclear data for engineering and astrophysics;
Fundamental symmetries violation in neutron-nucleus 
interaction;
Applied research;



CONDENSED MATTER PHYSICS WITH NEUTRONS



https://ibr-2.jinr.int/

https://ibr-2.jinr.int/




Strategy for Information Technology and 

Scientific Computing at JINR

Steady implementation/upgrades of
• Networking (Tb/s range) 

• Computing infrastructure within the Multifunctional 

Information & Computing Complex (MICC) and 

• “Govorun” Supercomputer,

• NICA Tier0-Tier1-number of Tier2;

• Baykal, NOvA, JUNO – all types of resources

• LHC@HL-LHC: Tier1 for CMS, Tier 2 for ATLAC, 

ALICE

• Data center infrastructure,

• Data Lake & long-term storage for all experiments.

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

Scientific IT ecosystem:

The coordinated development of interconnected 

IT technologies and computational methods

The development of new data processing and 

analysis algorithms based on 

• ML/DL, 

• artificial intelligence, 

• Big Data 

• Quantum technologies.
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• Proton therapy of cancer

• Genetics

• Detectors and 

Tomography

• Ion beams for cellular 

research

• Radionuclides synthesis for 

radiation medicine

• Analysis in the structural 
biology and pharmacology

• Ecology

• High performance computing

• System for biological data storage 

and processing

• Bioinformatics, Machine Learning

• Heavy ion beamlines for 

space radiobiology, 

technologies for beam 

therapy Infrastructure for molecular, 

cellular and animal research 

Dzhelepov
Laboratory of 
Nuclear Problems

Frank Laboratory of 
Neutron Physics

Veksler and Baldin
Laboratory of HEP

Flerov Laboratory of 
Nuclear ReactionsMecheryakov Lab. of Information Technologies

Laboratory of 
Radiation Biology

• Fundamental Radiobiology

• Radiation Neuroscience

• Clinical Radiobiology

• Mathematical Modeling

• Radiation Research

• Astrobiology

Life Science Research



Laboratory of Radiation Biology

Molecular 

Radiobiology

MAIN RESEARCH FIELDS:

Radiation 

Genetics

Radiation 

Cytogenetics

Clinical 

Radiobiology

Radiation 

Physiology

Radiation 

Neuroscience

Radiation 

Research

Astrobiology

Mathematical 

Modeling

lrb.jinr.ru

• 1959 - first radiobiological experiments 

• 1978 - Biological Research Sector 

• 1988 - Biological Division at DLNP

• 1995 - The Department of Radiation
and Radiobiological Research

• 2005 - Laboratory of Radiation biology

http://www.lrb.jinr.ru/


LRB Research Equipment

CYTEK Aurora CS 

Cell Sorter | Flow Cytometer

Vivarium (up to SPF grade cages)

Tomography Units 

SARRP (Small Animal Radiation

Research Platform)

AGILENT

HPLC-MS 

triple quadrupole

super-resolution 

microscope

METASYSTEMS

microscopy system for mFISH

Scanning Electron Microscope

Kubtec Xcell 320



Innovations and 

applied research

Machine learning

Plant disease detection platform pdd.jinr.ru

Hydrogen energy

New materials and proton-exchange 

membranes improvement

Implant development 

Biocompatible implants 

for corneal transplantation

Proton therapy

New 230 MeV superconducting 

medical cyclotron

Membranes

Track membranes for water analysis 

and filtration Cassette module for 

immunoenzyme preparations and vaccines 

Tomography

semiconductor detectors for "coloured" 

computer tomography

Carbon supersites

Mobile facility for measuring soil carbon 

content 

based on the tagged neutron method

The strategic goal of innovative 

development of JINR “2030”

is to become one of the leading centres 

of knowledge transfer among the Member States 

of the Institute. Such a centre should be capable 

of achieving significant results in compliance with 

their technological priorities, increasing interest in 

expanding applied research at the basic facilities 

of JINR, demonstrating the significance of the 

results of fundamental science for society.

is the creation of the Innovative Centre for Nuclear 

Physics Research in radiation biology, biomedical 

technologies, radiation materials science, ecology, 

and information systems.

The flagship initiative 

of the Institute in the development 

of R&D infrastructure



INTERNATIONAL CENTRE FOR NUCLEAR TECHNOLOGIES RESEARCH

MSC-230 (general view)

DC-140 (construction phase)

• Radiation Biology @ LRB, OMICS technologies, radiation

neuroscience, new approaches for radiation therapy,

targeted delivery of drugs and radionuclides,

radioprotectors;

• ARIADNA. Applied beams@NICA: radiobiological studies

(400-800 MeV/n); irradiation of electronics and material

science (3; 150-350 MeV/n); nuclear physics (1-4.5 GeV/n);

• DC140 cyclotron: Space electronics testing, radiation

material science, new generation of track membranes;

• MSC230 cyclotron: research and beam therapy: treatment

planning; radiomodificators for g- and p- therapy, flash-

therapy, pencil beam (10 µA, >5 Gr/l @ 50 ms pulse).

• Radiochemical Laboratory Class-I for production of

radioisotopes (Ac225, 99mTc), nuclear medicine R&D in

photonuclear reactions @ 40MeV e-accelerator.
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Open Information & Educational Environment 

Hands-on practicum

Remote practicums 

on nuclear physics

JINR Expositions

Video lecture courses

Virtual Laboratory 

for nuclear physics

Multimedia 

educational resources 

edu.jinr.ru
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SOCIAL ENVIRONMENT

JINR Visit Centre

Unofficial guide 
https://mc2.ub.am/en

JINR Club of scientists JINR Conference Centre JINR Cultural Centre “Mir”

JINR Yacht ClubJINR Resort “Dubna” (Black sea)Hotel Complex “Dubna”

JINR Tennis Courts Swimming Pool “Archimedes”JINR Stadium “Nauka”

https://mc2.ub.am/en
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