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Theoretical
Physics
(01)



01-3-11352019/2023 |Priority: | 1

Status: Being conclude

Fundamental Interactions of Fields and Particles

Leaders: D.l. Kazakov
O.V. Teryaev

Participating Countries and International organizations:

Argentina, Armenia, Azerbaijan, Belarus, Bulgaria, Canada, CERN, Chile, China, Croatia, Czech Republic, Finland, Fra
Georgia, Germany, Greece, Hungary, ICTP, Ind#y, Japan, Kazakhstan, Mexico, Mongolia, New Zealand, Norway, Portugal,
Poland, Republic of Korea, Russia, Serbia, Slovakia, Spain, Sweden, Switzerland, Ukraine, United Kingdom, USA, Uzbekis
Vietnam.

Issues addressed and main goals of research:

Themain aim of the research within the theme is the construction of theoretical models and their application to the defscriptic
properties of elementary particles and their interactions. This research includes the following directions of activ
The deelopment of quantum field theory formalism in gauge and supersymmetric theories. Construction and investigation of
models of particle physics beyond the Standard Model.

Theoretical support of experiments at the Large Hadron Collider on the searah pliyscs and the study of the properties of
the Higgs boson.

Calculation of radiative corrections to the processes of particle creation within the Standard Model and its extenst@aidnve

of neutrino properties and neutrino oscillations. Invesitgaof the hadron properties within quantum chromodynamics and
phenomenological quark models. Study of the hadron spin structure with the help of generalized and transverse mome
dependent parton distributions and theoretical support of NICA/SPD pmogra

Study of heavy quark properties and exotic hadrons. Lattice simulations for obtaining nonperturbative results in gasye thec
Investigation of dense hadronic matter and theoretical support of the MPD/NICA program.

Theoretical support of a wide rangecurrent and future experiments at JINR, IHEP, CERN, GSI, JLab and other physics centel

Expected main results in the current year:
1. Verification of the completeness of basis functions for elliptic polylogarithms by explicit calculations of theofwo
Feynman diagrams in the nonrelativistic QCD.

Development of algorithm for the epsilon expansion of generalized hypergeometric functions at integefiatadjbaihdex
values via reduction of the corresponding differential system to the epsilon form.

Derivation of systematic solution of quantum spectral curve equations for the case of maximally supersymmetiil¥'ang
theory in 4 dimensions by expansion in the double limit of weak coupling and large spins of sl(2) operators.

Perturbative calculation cinomalous dimensions of largbharge operators in different QFT models and comparison of
results with predictions obtained via setfassical methods.

Comprehensive analysis of the prospects for experimental discovery of different signatures in a iGtanelacd Model
extensions with additional abelian gauge symmetries. Investigation of the possibility of resonant leptogenesisaii¢de so
superweak extensions of the SM.

Calculation of effective potentials in modified gravity models taking intowattoaguantum effects. Determination of the range
of parameters of these models allowing realistic solutions for the inflationary epoch of the early universe.

Detailed cosmological and astrophysical analysis of the properties of Primordial Black Holedidatearior Dark Matter
and connections with the current Supermassive Black Holes.

Analytical evaluation of 200p radiative corrections to the parapositronium lifetime.

Investigations of the multiplicities of quark and gluon jets with the account of reatiom of large logarithms arising in the
high-energy limit.

Derivation of convenient parameterization for the transversmenturdependent parton densities in nucleons and nuclei
in the first two orders of perturbation theory.



Fit of the strong couplingonstant from the deep inelastic scattering data in the first four orders of perturbation theory takii
into account the resummation of large threshold logarithms

Study of the relations for the spacelike and timelike kernel functions for the hadronibwiiornrto the muon anomalous
magnetic moment.

Analytic evaluation of 3oop 2point Feynman masténtegrals with composite external vertices for arbitrary indices of
propagators as a hypergeometric series.

Derivation and analysis of a full differential equation system for Feynman integral with maximal powers of masses :
momenta using the MelliBarnes integral representation.

Calculation of thed(adho)** andas*h(ashe)™? contributions to the nonsinglet Efrem@&adyushkirBrodskyLepage
evolution kernel and the correlator of two vector composite quark currents in QCD that will allow to clarify numericynierarc
among different parts of the begapansion for the correlatand kernel in the ordes? andas® (as andb, are the strong
coupling and (n+X)oop coefficient of the betfunction expansion in QCD, respectively).

Calculation of pion electromagnetic form factors in framework of the-lighte sum rules in thiew and (or) moderate
energy regime. The domain of the framework applicability will be expanded by using analytic perturbation theory in or
O(() and compared with high precision Jlab experimental data.

Revision of the distribution amplitudes (leadingdt) of (pseudo)scalar and (longitudinal and transverse) vector mesons
within the QCD SRs taking into account new QCD correctiongdDgbtained for all of their components.

Analytical and numerical optimization of perturbation series for observables hisiaexpansion and renormalization group
in QCD for improvement of estimates of: Rf¢fr ha dr ons ] , -decaydBjdnkengblarizech SR that are known in
multiloop calculation and comparison of our results with experimental data.

Evaluation of the QD analytic coupling constant in high orders of perturbation theory and its use for studying processes
small values of the square of the momentum transfer.

Study of the sum rules for hadron fragmentation functions in QCD making use of the generatieatédriviellin moments
approach.

Study of the newiound types of transverse momentum dependent parton distributions within the original framework. T
new approach involves the ndaund additional contribution in the inverse Radon transforms.

Extraction oftransverse generalized parton distributions from pseudoscalar meson leptoproduction atiefectitiders.

Study of the hadronic structure function of the DMin processes in the framework of perturbative QCO4nrder in the
coupling constanttheck of the Larirung relation in(k? order in the strong coupling constant.

Establishing of a computational framework to analyze CMS Open Data.

Examination of the methods of extraction of the total cross sections to understand a tension betweenhtsndaltdy
different collaborations based on the analysis of experimental data on the elastic differential cross sections in taegaergy
7-13 TeV. Determination of the structure of the elastic scattering amplitude in the framework of the High Emengyized
Structure model taking into account the hadron structure at NICA energies.

Study of the dark axion portal and implementation to fixed target experiments to obtain bounds for a model. Bounds
needed for analysis of New physics and NA64 expemirrin particular. The visible mode of the axion and dark photon will
be studied.

Study the phase diagram of SU{2iggs electroweak theory. Study of Z(N) symmetry and thermodynamic properties of
metastable states at very high temperature in the confeRCD and electroweak theory.

galculation of the branchingsd both leading electromagnetic decays and suppressed weak nonleptoparticie decays
of vector Bmesons.

Search for possible theoretical explanation of the observed anomaligzhiysB's.



Contribution to the research program for future elecpositron colliders. Highprecision theoretical predictions for the
processes of particle interaction at these colliders and the effects associated with the polarization of the initiadbeams
produced tau leptons.

Investigation of the spectral structuretb& pionic/kaonic helium using the NRQED formalism with account of and
partially m¥ order corrections. Calculation of the dependence of the spectral lines on the masses of pions (kaons).

Derivation and calculation of the relativistic anadiative corrections for the forbidden dipole (E1) transitions in the
H>* hydrogen molecular ion. It is expected that precision spectroscopy @frts will provide the most accurate data for the
protonto-electron mass ratio with the relative precisimiter than 162

Study of propagation of nonlinear waves inside the nonextensive-gluemk plasma medium under the influence of a
magnetic field.

Study of the thermodynamics of the quatlkion and the hadronic medium using anisotropic gpagierlaw distributions.

Study of the violations of the Okuktweig-lizuka rule in the lattice gauge theory for the scalar, pseudoscalar, vector, an
axial vector channels and estimation of the effects of monopoles, instantons, and strong magnetic fields.

Analysisand interpretation of the data from the Large Hadron Collider on the charge balance function from Pb+Pb collisi
at the centepf-mass energy 2.76 TeV per nucleon pair in the framework of the HYDJET++ model.

Analysis of velocity, vorticity, and helicitgnd estimation of global polarization of hyperons in heamcollisions at NICA
energies using the PartbtadronString Dynamics model.

Study of recently predicted therrrsthear and spiilall contributions to the particle polarization in heawg collisons and
their impact on thg polarization in the NICAFAIR-HADES energy range.

Study of a collective flow of light nuclei produced in heawg collisions in the SPRHIC energy range within the
thermodynamic approach based on the tfitgd dynamics.

Description of the Delta resonaiiceicleon system at finite temperature and a small baryon chemical potential.
Description of the formation of the qugsgriodic and periodic structures at phase transitions in nuclear matter.

Investigation of thgroperties of phase transitions and anisotropy of interquark interaction in a fast rotating) ¢tuamk
plasma in lattice QCD. Study of the possibility for the existence of inhomogeneous phases in rotating QCD.

galculation of nonlocal observables fostaongly coupled plasma within the holographic approach. Phase transition analysi
and investigation of rotation effects.

Study of the Equation of State of QCD at nhonzero baryon density in the external magnetic field using lattice simulation \
physicalquark masses.

Calculation of the thermodynamic potential in thfla®our chiral quark models with the inclusion of the full momentum
dependence of the-imedium meson polarization loops and the corresponding meson Landau damping in the quark medi
for the zero and finite baryon chemical potential.

Study of the equation of state of the cold quark matter using a new chiral density functional including diquark degree
freedom and its effect on the neutron star structure.

Investigation of an algorithm faolving the IsraeBtewart hydrodynamic equations using an implicit method for numerical
solving the relaxation equations.

Investigation of hadronic vacuum polarization contributions to the anomalous magnetic moment of muon in the framew
of theDomain Model of QCD vacuum taking into account radially excited mesons.

Study of critical phenomena in hadronic matter due to the condensation of gluon tachyonic modes in chromomagnetic f
in the deconfined phase.

Study of the photon production in hgaion collisions via the conversion of gluons to photon in the presence of the
background gauge fields taking into account the contribution of all Landau levels in the quark propagator, including
contribution of quarks with mass squared of the ordénestrength of the background field.
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Study of anomalous transport phenomena in a relativistic quantum medium related to its stability with respect to the spp
time curvature effects related to the fundamental question of the relationship between quaasityym physics and
thermodynamics.

5. Investigation of tau lepton decays and processes of elegtrgitron annihilation into mesons including processes with three
pseudoscalar mesons in the final state.

Calculation of the contributions of the leading doitbwing the leading logarithmic corrections to the processes of electron
positron annihilation, Bhabha scattering and matattron scattering studied in experiments at modern and future colliders
including the Super Charfau Factory, FCé&e, CEPC, et

Obtaining an effective action of QCD at low energies, the constants of which are expressed in terms of parame
characterizing the explicit and spontaneous breaking of chiral symmetry.

Calculation of masses, electromagnetic form factors, decay waditthisother experimentally observed characteristics of
mesons based on the new effective action of QCD at low energies. Finding the contributions describing the effects of a
violation of aromatic symmetry which are not taken into account by the sthNdanbuJonalasinio model.

Calculation of the cross sections for the elecyositron annihilation into a protesntiproton pair for a number of
charmoniums (I, (2S), ec (3556)) in the intermediate state for the conditions of the-BESd PANDA experiments.
Determination of the relative phases between the individual contributions of intermediate vector mesons and
electrodynamic channel.

Determination of the contributions of the channels with charmoniums in the intermediate state-¥abtiédle processes
with protons and nuclei in the initial state in the context of their study at the NICA collider.

Study of neutrinenucleus interactions within the models with running axial nucleon mass, superscaling and light mes
production; application oht results to event simulation in the current neutrino experiments (NOvA, DUNE, and others).

Global statistical analysis of electron scattering data on hydrogen and deuterium in order to refine the parameterizatio
the electromagnetic form factors bktnucleon. Application of the results to neutrino oscillation experiments.

Development of a model that implements the idea of loop generation of the hierarchical fermion spectrum of the Stan
Model based on the corresponding flavor symmetry.

Study of he behavior of the dressed neutrino propagator at short macroscopic baselines within the covarianfigldantum
formalism with wave packets.

Investigations of gravitational lensing and shadow formation for the Rufiguelle$ Rueda model of dark matter.

Finding constraints on the models of the Galactic Center and the center of the galaxy M87 from observations of their sha
and trajectories of bright stars.

Development of a software package for selecting data from the TAIGA experiment to search for elematedawith ultra
high energy neutrinos registered by the IceCube and B@W@#l facilities and with gravitationavave events registered by
the LIGO aml Virgo detectors.

List of Activities

Activity or experiment Leaders
Laboratory or other Main researchers
Division of JINR
1. Quantum field theory and physics D.l. Kazakov
beyond the Standard Model A.V. Bednyakov
BLTP A.B. Arbuzov, A.N. Baushev, M.A.Bezuglov, A.T. Borlakov,

Ch.R. Das, R.M.lakhibbaev, M.A.lvanov, A.V. Kotikov,

G.A. Kozlov, Mukhaeva A.l., A.V. Nesterenko, A.l. Onishenko,
A.F. Pikelner, O.P.Solovtsova, D.M. Tolkachev, A.A. Vladimirov,
3 students
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MLIT

DLNP

VBLHEP

2. QCD parton distributions for
modern and future colliders

BLTP

VBLHEP
DLNP
3. Strong interactions phenomenology

and precision physics
BLTP

4. Theory of Hadronic Matter under
extreme conditions

BLTP

MLIT

VBLHEP

5. Theory of electroweakinteractions
and neutrino physics

BLTP

VBLHEP

DLNP

O.V. Tarasov

V.A. Bednyakov, D.VNaumov, L.V. Kalinovskaya

V.G. Krivokhizhin, B.G.Shaikhatdenov

I.V. Anikin
O.V. Teryaev
V.V. Byt'yev, M. Deka, S.VGoloskokov,D.B. Kotlorz,
S.V. Mikhailov,A.G. Oganesyan, A.A. Pivovarov,
G.Yu. ProkhorovQ.V. Selyugin, A.J. Silenko, N.I. Volchanskiy,
6 students

Yu.l. Ivanshin, A.P. Nagaitsev, I.A. Savin, R. Tsenov
A.V. Guskov

M.A. Ivanov

V.l. Korobov
A.B. Arbuzov, A.K. Bekbaev, Yu.M. Bystritsky, S.M. Eliseev,
C. Ganbold, S.B. Gerasimov, A.N. Isadykov, L. Martynovich,
K. Nurlan,A.A. Osipov,A.V. Sidorov, Yu.S. Surovtsev,
Zh. Tyulemisov, M.K. Volkov, 5 students

V.V. Braguta

E.E. Kolomeitsev

S.N. Nedelko
T. Bhattacharyya, M. Deka, S. Dorkii\.V. Friesen,
A.A. Golubtsova, EO. Hanu, M. Hasegawa, M. Hnatic, Y.Heo,
Yu.B. Ivanov, L. Kaptari,A.S. Khvorostukhin, S.Libing, K. Maslov
V.S. Melezhik, K.D.Montenegro, E.E.Kolomeutsev, N. Kolomoets
A.V. Nikolsky, A. Parvan, A.A.Roenko, A.M. Snigirev, V.D. Tainc
O.V.Teryaev, V.D. Toneev, N.S.Tsegelnik, V.E. Voronin,
D. Voskresensky, Zakharov V.I., 4 students

A.S. Ayriyan, H. Grigorian, Yu.L. Kalinovsky, E.G. Nikonov

0O.V. Rogachevsky, V. Voronyuk

A.B. Arbuzov

V.A. Naumov

F. Simkovic
A.V. Bednyakov, Yu.M. Bystritskiyy.V. Byt'yev, |.D. Kakorin,
M.l. Krivoruchenko,K.S. Kuzmin, A.F. Pikel'nerG. Seylkhanova,
I.A. Sokal'skiy, 1 student

V.A. Zykunov

Ye.V. Dydyshko, L.V. KalinovskayaD.V. Naumov, O.N. Petrova,
R.R. Sadykov, A.A. Sapronof).S. ShkirmanovD.Yu. Smirnov,
V.l. Tretyak, 2 students
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Collaboration
Country or International
Organization

Argentina
Armenia

Azerbaijan

Belarus

Bulgaria

Canada

CERN
Chile

China

Croatia
Czech Republic

Finland

France

Georgia

Germany

City

Buenos Aires
Yerevan

Baku

Gomel

Minsk

Sofia

Corner Brook
Montreal
Geneva
Arica

La Serena
Valparaiso

Beijing
Lanzhou
Wuhan
Zagreb
Prague

Rez
Helsinki
Lyon

Metz
Montpellier
Paris

Saclay

Thilisi

Aachen
Berlin

Bielefeld
Bochum
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Institute or Laboratory

CNEA
Foundation ANSL
RAU

BSU

IP ANAS
GSTU
GSsuU

BSU

INP BSU
IP NASB
JIPNRSosny NASB
INRNE BAS
SuU

MUN
UdeM
CERN
UTA

ULS
UTFSM
uv

PKU

IMP CAS
WIPM CAS
RBI

CTU

CuU

IP CAS
NPI CAS
UH

UCBL
UPV-M
um2
LPTHE
UPMC
IRFU
SPhN CEA DAPNIA
RMI TSU
TSU
RWTH

FU Berlin
HU Berlin
Univ.

RUB



Greece
Hungary

ICTP

India

Italy

Japan

Kazakhstan

Mexico
Mongolia
New Zealand

Bonn
Darmstadt

Dortmund
Erlangen
Frankfurt/Main
Hamburg

Heidelberg
Jena

Julich
Kaiserslautern
Karlsruhe
Mainz

Munich
Regensburg
Rostock
Tubingen
Wuppertal
Zeuthen
Rethymno
Budapest

Trieste
Bhubaneswar
Chennai
Kolkata
Naples
Padua
Pavia
Pisa
Trieste
Turin
Chiba
Kyoto
Nagoya
Osaka
Tokyo

Tsukuba
Almaty

Astana
Cuernavaca
Ulaanbaatar
Hamilton
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UniBonn
GSl

TU Darmstadt
TU Dortmund
FAU

FIAS

DESY

Univ.

Univ.

Univ.

FzJ

TUK

KIT

HIM

JGU

LMU

UR

Univ.

Univ.

uw

DESY

UoC

ELTE
Wigner RCP
ICTP

IOP

IMSc

VECC

INFN

UniPd

INFN

INFN
SISSA/ISAS
UniTo
Chiba U
Kyoto Univ.
Nagoya Univ.
Osaka Univ.
Meiji Univ.
Tokyo Tech
uT

KEK

FAPHI

INP

BA INP
UNAM

IPT MAS
Univ.



Norway
Poland

Portugal
Republic of Korea

Russia

Serbia
Slovakia

Trondheim
Kielce

Krakow

Lodz

Otwock (Swierk)
Wroclaw
Coimbra
Cheongju
Daegu

Seoul

Belgorod
Chernogolovka
Gatchina
Irkutsk

lvanovo

Kazan
Moscow

Moscow, Troitsk
Novosibirsk

Omsk

Perm

Protvino
Rostovon-Don
Samara

Saratov
Sarov
St. Petersburg

Tomsk

Tver
YoshkarOla
Belgrade
Bratislava
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NTNU

JKU

INP PAS
UL

NCBJ

ITP UW
ucC

CBNU
KNU

SNU
BelSU
LITP RAS
NRC KI PNPI
ISDCT SB RAS
ISU

ICS RAS
ISU

KFU
IBRAE
IMM RAS
ITEP

LPI RAS
Ml RAS
MISIS
MSU
PFUR
SCC RAS
SINP MSU
INR RAS
BINP SB RAS
IM SB RAS
NSU
Omsu
PSNRU
IHEP
SFedU
SSuU

SuU

SsuU
VNIIEF
SPbSPU
SPbSU
IHCE SB RAS
TSU

TvSU
VSUT
Univ.

CuU



Spain

Sweden
Switzerland
Ukraine

United Kingdom

USA

Uzbekistan

Vietnam

Kosice
Granada
Santiago de Compostela
Valencia
Lund
Bern
Dnipro
Kharkov
Kiev
Lutsk
Lviv

Sumy
Canterbury
London

College Park, MD
East Lansing, Ml

Lemont, IL

Long Beach, CA

Minneapolis, MN

New York, NY

Newport News, VA
Norman, OK
Philadelphia, PA
SanDiego, CA
University Park, PA
Tashkent

Hanoi
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IP SAS
IEP SAS
UGR
uscC

uv

LU

Uni Bern
DNU

NSC KIPT
BITP NASU
EENU

IAPMM NASU

IFNU
SumSuU
Univ.

Imperial College

QMUL
UMD
MSU
ANL
CsuLB
UofM
CUNY
RU

JLab

Oou

Penn
SDSU
Penn State
IAP NUU
NUU

IOP VAST



01-3-11362019/2023 | Priority: 1

Status: Being conclude

Theory of Nuclear Systems

Leaders: N.V. Antonenko
S.N.Ershov
A.A. Dzhioev

Participating Countries and International organizations:

Armenia, Belarus, Belgium, Brazil, Bulgaria, China, Czech Republic, Egypt, France, Germany, Greece, Hungary, India, |
Italy, Japan, Kazakhstan, Lithuania, Moldova, NorwagiaRd, Republic of Korea, Romania, Russia, Serbia, Slovakia, South
Africa, Spain, Sweden, Ukraine, United Kingdom, USA, Uzbekistan.

Issues addressed and main goals of research:

Suggestion of new theoretical approaches for description and prediction of properties of superheavy, unstable nuclei and ¢
nuclear systems, calculation of their characteristics; improvement of models for explanation of mechanisms of reaatleins of n
with particles and nuclei at low and intermediate energies; establishment of universal lawsdimémsional smalparticle
systems and smaflarticle systems at ulti@w energies; development of the tstage hybrid model of nuclear collisions at
relativistic energies; study of nonlinear quantum processes in the interaction of photons with ultrastietbagicy laser pulses.

Expected main results in the current year:
1. Microscopic calculations of E6/-decay haHives for nuclei along thétdecaychain of283Mc.

Investigation of the anomalous behavior of the moment of inertia in well deformed light nuclei.
Calculation and analysis of the doulgleamma decay widths of quadrupole states of mediaavy and heavy nuclei.

Study of relativistic corrections to the symmetric nuclear matter and pure neutron matter equations of state based o
modified Fayans functional.

Study of the nature of lolying 2*, 1" and 0 states in axially symmetric nuclei by the Wigner functioonments method.
Calculation of energies, excitation probabilities and the corresponding currents.

Analysis of the contribution of 3 particke3 hole configurations in the formation of isoscalar giant monopole resonance
of Ca.

Study of the collective dynamics in nuclei from different mass regions within the framework of thepeatoon symplectic
model.

Study of noradiabatic effects in the properties of the negative parity bands &fthaucleus.

Study of the possibilitypf constructing an energy density functional that allows describing the nuleleus potential.

2. Prediction of the energies ofiXtates in superheavy nuclei.

Study of the structure of lodying states and electromagnetic transitions in-pdzton nucki in alphadecay chains of
superheavy nuclei.

Formulation of the collective model with pairing and ahgaaticle type correlations. Description of the lowest states of
transient nuclei.

Suggestion of the method for calculating the-@geilibrium emissia of clusters in the collision of heavy ions to analyze the
mechanism of incomplete fusion of nuclei. Calculation of the angular and energy distributions of these clusters.

Investigation of reactions for obtaining superheavy elements 119 and 120. Stodysaftopic dependence of the complete
fusion cross section.

Prediction of the fission properties of superheavy nuclei. Consideration of fission from isomeric states. Study ofribe influe
of the shape of the scission configuration of a fissioning na@eauhe dynamics of fragments.
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Investigation of the possibility of obtaining exotic nuclei in cluster transfer reactions.

Application of the quanturdiffusion approach to the description of astrophysical fusion reactions.
Description of onenucleon trangr reactions ifBe +3He collisions.

Description of théHe structure within the fivdody approach.

Study of the effects of spiarbit interaction on the transport properties of nanosystgnaphene, quantum dots, wires).
Features of the qubit embedded in the thermostat.

Investigation of the structural features of light weakly bound nuclei. -Tiependent numerical analysis of breakup reaction
of halo nuclei within the quantuiguasiclassical approach.

Effect of the supernova explosion mechanism in neutrino spectra and prospects for observationsblytaegelescopes.
Regularization of the threleody problem with contact and singular interactions at the triple collisiot. poin
Investigation of diatomic molecule alignment in teolor laser fields.

Determination of the limit of probabilities of ionization and excitation of atoms by the laser field at a carrier freqodimgy t
to zero.

Establishment of quantum speed limits floe subspace evolution governed by tidependent Hamiltonians.

Investigation of lowenergy electromeutron scattering.

Development of a method for locating extremely narrow resonances and calculating their parameters.

Analysis of strongfield atomic dyamics within quantum quaslassical approach including the center of mass motion.
Study of the problem of HAtunneling timed in | aser ion

Development of a method for calculating the paramsetéthe generalized optical potential model via a scattering matrix of
the incoming wave boundary condition model for-baorier fusion heavy ion reactions.

Analysis of the pimesons, protorand nucleusiucleus scattering crosgctions in the regionf @ollision energies from 30
MeV to 1 GeV based on the development of appropriate models of microscopic optical potential.

Analytical calculations of the leptonrZyanomaly.

Investigation of the finitaemperature behavior of ghost and gluon propagatdtinvén approach based on the rainbow
truncated DysoiSchwinger equations in the Landau gauge.

Study of essentially mulphoton quantum processes in interaction of uittativistic electrons with polarized intense laser
pulses. Finding of observablesathare sensitive to the dynamics of mupltioton processes, for example, differential
distributions of Compton photons and electpmsitron pairs formed in electrdaser interaction.

Development of methods of nonextensive statistical mechanics appliEbddbe the particle production and transverse
momentum distributions of hadrons in hedoy and protorproton collisions.

Construction of a model for describing shahge quasideuteron correlations in nuclei and its application for describing of
protor-nucleus reactions at relativistic energies, including knockout of the correlafgarpnd cumulative production.

Development of relativistic methods to study the polarized elastic pd&oteron scattering at high energies.

Investigation of the crassections of Y absorption and Y production in-8@lisions in the framework of the covariant quark
model with SU(5) Lagrangian including anomalous interactions. Investigation gbltatmn decays and Dalitecays of
light mesons in the framework of th&]L model at finite temperature and baryon density.

Analysis of the Beth&alpeter solutions in coordinate space, establishing some patterns and investigation of abnort
solutions.
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List of Activities
Activity or experiment

Laboratory or other
Division of JINR
1. Microscopic models for exotic
nuclei and nuclear astrophysics

BLTP

MLIT
FLNP
2. Low-energy nuclear dynamics

and properties ofnuclear systems

BLTP

FLNR

DLNP

3. Quantum few-body systems

BLTP

DLNP
MLIT

4. Relativistic nuclear dynamics

and nonlinear quantum processes
BLTP

MLIT

VBLHEP

DLNP

Leaders
Main researchers

V.V. Voronov

A.A. Dzhioev

J. Kvasil
N.N. Arsenyev, E.B. Balbutsev, I.N. Borzov, H. Ganev,
V.A. Kuz'min, L.A. Malov, E.V. Mardyban, I.V. Molodtsova,
V.O. Nesterenko, A.P. Severyukhi@. Stratan, A.V. Sushkov,
A.l. Vdovin, P. Vishnevskiy, 2 students

N.Yu. Shirikova

A.M. Sukhovoi

S.N. Ershov

N.V. Antonenko

R.V. Jolos
G.G. Adamian, A.V. Andreev, A.N. Bezbakh, Sh. Kalandarov,
V.G. Kartavenko, R.G. Nazmitdino¥.K. Nasirov,
A. Rahmatinedzhad, 1.S. Rogov, V.V. Sargsyan, T.M. Shneidma
N.B. Shulgina, B. Urazbekov, 2 students

L.V. Grigorenko, S.M. Lukyanov, Yu.E. Penionzhkevich,
A.l. Svirikhin

A.S. Zhemchugov

A.K. Motovilov
A.S. Melezhik

I. Ishmukhamedow. JanseitoyE.A. Kolganova,

V.N. KondratyevE.A. Koval, A.V. Malykh,E.V. Mardyban,

Yu.V. Popov, V.V. Pupishev, S.A. Rakityanskiy, S.A. Shadmehri
E.A. Solov'evD. Valiolda, S.I. Vinitsky, 3 students

O.l. Kartavtsev
O. Chulunbaatar, A.A. Gusev

M. Gaidarov
S.G.Bondarenko

M.Baznat, S.M.Dorkin, A.V. Frisen, L.P. Kaptari, A.B. Larionov,
V.K. Lukyanov, A.S. Parvan, A.l. Titow.D. Toneey S.A. Yur'ev,
1 student

Yu.L. Kalinovskiy, K.V. Lukyanov, E.V. Zemlyanaya

V.P. Ladygin, N.B. Ladygina, A.l. Malakho¥.M. Piskunov,
Yu.A. Panebratsev, E.P. Rogochaya

Yu.N. Uzikov
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Collaboration
Country or International
Organization

Armenia

Belarus

Belgium

Brazil

Bulgaria

China

Czech Republic
Egypt
France

Germany

Greece
Hungary

India

Iran

City

Yerevan

Gomel

Minsk

Brussels

Louvairtla-Neuve
Florianopolis, SC

Niteroi, RJ

Sao Jose dos Campos, SP
Sao Paulo, SP

Sofia

Beijing

Lanzhou
Prague
Giza
Caen
Orsay
Berlin
Bielefeld
Bonn
Cologne
Darmstadt

Dresden

Erlangen
Frankfurt/Main
Giessen
Hamburg
Leipzig
Mainz
Rostock
Siegen
Athens
Budapest
Debrecen
Chandigarh
Kasaragod
New Delhi
Zanjan
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Institute or Laboratory

RAU

YSU

GSU

IP NASB
uLB

UCL

UFSC

UFF

ITA

UEP
INRNE BAS
NBU

CIAE

ITP CAS
PKU

IMP CAS
CuU

CuU

GANIL
IJCLab
HZB

Univ.
UniBonn
Univ.

GSl

TU Darmstadt
HZDR

TU Dresden
FAU

Univ.

JLU

Univ.

UoC

JGU

Univ.

Univ.

INP NCSR 'Demokritos"
Wigner RCP
Atomki

PU

CUK

IUAC
IASBS



Italy

Japan

Kazakhstan
Lithuania
Mexico
Moldova

Norway

Poland

Republic ofkorea

Romania

Russia

Serbia
Slovakia

South Africa

Spain

Catania
Messina
Naples
Turin
Kobe
Morioka
Osaka

Almaty

Kaunas
Mexico City
Chisinau
Bergen
Oslo
Krakow
Lublin
Otwock (Swierk)
Warsaw
Daegu
Daejeon
Jeonju
Seoul
Bucharest

Cluj-Napoca
Dolgoprudny
Gatchina
Khabarovsk
Moscow

Moscow, Troitsk
Omsk

Saratov

St. Petersburg
Tomsk
Vladivostok
Belgrade
Bratislava

Johannesburg
Pretoria
Somerset West
Stellenbosch
Palma
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INFN LNS
UniMe
INFN
UniTo
Kobe Univ.
Iwate Univ.
Osaka Univ.
RCNP

INP
KazNU
VMU
UNAM

IAP

uUiB

uio

INP PAS
UMCS
NCBJ

uw

KNU

IBS

JBNU
SNU
IFIN-HH
uB

UBB

MIPT

NRC KI PNPI
PNU

MSU
NNRU "MEPhI"
NRC KiI
PFUR
SINP MSU
INR RAS
Omsu
SSsuU
SPbSU
TPU

FEFU

IPB

CuU

IP SAS
WITS

UP
iThemba LABS
SuU

uUiB



Sweden

Ukraine

United Kingdom
USA

Uzbekistan

Goteborg
Lund
Kiev

Guildford

Notre Dame, IN
University Park, PA
Namangan
Tashkent
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Chalmers
LU

KINR NASU
NUK

Univ.

ND

Penn State
NamMTI
Assoc. P-S. PTI
IAP NUU
INP AS RUz



01-3-1137%2019/2023 Priority: 1
Status: Being conclude

Theory of Complex Systems and Advanced Materials

Leaders: V.A. Osipov
A.M. Povolotskii

Participating Countries and International organizations:

Armenia, Australia, Austria, Belarus, Belgium, Brazil, Bulgaria, Canada, Czech Republic, Denmark, Ecuador, Egypt, Finla
France, Germany, Hungary, India, Iran, Italy, Japan, Mongolia, New Zealand, Poland, Republic of Korea, Romania, Ru:
Serbia, Slovakia, Slovenia, South Africa, Spain, Switzerland, Taiwan, Ukraine, United Kingdom, USA, Uzbekistan, Vietham.

Issues addressed and main goals of research:

Development of analytical and numerical methods for studying complex-bwatysystemghat are of current interest in modern
condensed matter physics, the development of mathematical models of these systems and the identification of universal la
the example of studied models. Analysis of both lattice and-tfieldry models of equiliium and norequilibrium statistical
systems and modeling of a wide class of new materials, including nanostructured materials, which are of great prac
importance. The concepts of scaling and universality allow one to go beyond the model approacipplydie results obtained

to broad classes of phenomena studied in the physics of condensed Snadierof a wide range of universal phenomena in
complex systemsphase transitions in condensed media and-biggrgy physics, scaling in (magneto)hydimamic turbulence,
chemical reactions, percolation, etc. by the methods of quantum field theory including the functional renormalizatidmeroup.
results obtained will be used in carrying out experimental studies of condensed matter at JINR. Itastngpoote the markedly
growing interdisciplinary nature of research, where condensed matter physics and statistical physics closely intetsetitwith a
and nuclear physics, particle physics, mathematical physics, astrophysics, and biology.

Expected nain results in the current year:
1. Theoretical and experimental investigations of 3D dense random packing with alpamgrze distribution at nano and
micro scales.

Simulation of contrastariation smaHlangle neutron scattering experiments from biologicatromolecules.
Numerical investigation of irradiation resistance of 8t carbides, as well as of H§EN(1x honstehiometric compound.

Ab initio estimation of the exchange parameters of Kitaev materials based on transition &adthanectals andatculation
of their spinwave spectrum.

Exploration of Kitaev candidate material Rg@hd its minimal model.

Calculation of the magnetic phase diagram in stronglyelated electronic systems within th&model for electron doping.
Comparison of the dhined results with experiments in the electdmped cuprates.

Development of a theory of stability for mixtures of quantum fluids.
Elaboration of a model of solids with superfluid dislocations.
Preparation of a review on the models of mixed matter.

Application and development of quantum algorithms for computational problems in condensed matter physics and quat
chemistry.

2. Study of physical phenomena in Josephson nanostructures with ferromagnetic layers.

Development of a model of the Josephaamction coupled to a closed chain of nanomagnets. Study of the possibility of
using this junction for determining the state of a chain of nanomagnets.

Investigation of the temperature dependence of the characteristics of vadpastructures such as the band gap,
conductivity, and mobility. Application of the frozen phonon method to various modified carbon nanotubes and graphene
determining ways of improvement of their transport characteristics.

Study of the transport progers of quasitwo dimensional polycrystalline Molybdenum disulfide. Investigation of the
behavior of electrical resistivity as a function of the transport gap and grain boundary size for different carrier. densities
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Study of the topological Hall effect inded by the classical spin background and topological superconductors on th
skyrmion lattice using gauge theory.

Investigation of the backscattering of chiral fermions in topological insulators due to rough edges.

Description of the characteristics of tthener models on finitelimensional lattices with different geometries under different
boundary <conditions. Detailed investigation of tiohe
anisotropy.

Application of the rotorrouter model, know as the Eulerian walk, to studying of the dynamics of destrbnd breaks of
DNA.

Detailed investigation of multidimensional complex hypergeometric integrals in the Mellites representation.

Construction of new exactly computable integrals and symyrtrainsformations for integrals of higher order that are derived
by reduction of known relations for elliptic hypergeometric integrals describing superconformal indicesdimfensional
field theories.

Proof of the Derkacheanashov hypotheses for themplex Gustafson integrals in the theory ofv@mpact spin chains.

Construction of a parafermionic generalization of hypergeometric functions and a detailed investigation of f
supersymmetric case related tesgmbols for supergroups in the Ramondtseas well as in the Neveschwartz sector.
Proof of characteristic identities (i.e., of quantum versions of the Gadayilton theorem) for a family of orthogonal
Quantum Matrix algebras.

Investigation of the quasiscillator presentation for the linequantum groups Uq(gln): construction of findenensional
representations and realization of the Hopf structures in terms of theogadkitors.

Construction of nonlocal correlation functions in the branching polymer model near the boundary iesthecerof
anisotropy.

Classification of Markov dualities in one dimensional integrable stochastic models amlimtemsional lattice models
constructed with the use of representations of Hecke algebras of infinite order and their application to sbliises o
models.

Evaluation of densities of loops in the O(1) dense loop models and of percolation clusters in critical percolation on
cylindrical lattice of rotated orientation and with an odd circumference.

Investigation of BEEBCS crossover in multomponent ultracold fermions within the functional renormalization group
approach: elucidation of possible phase diagrams and calculation of the respective transition temperatures. Elaboration
appropriate computational machinery in view of fpartubative renormalization group flows.

Development of computational methods for calculating the contributions oflomyitidiagrams to the renormalization group
functions of dynamic models. Investigation of the dynamics of the superconducting phasetramdiivtemperature
superconductors.

Investigation of the effects associated with the violation of mirror symmetry in malgy@todynamic developed turbulence.
Calculation of tweloop Feynman diagrams generated by the Lorentz force antbbpaliagram®f the response function,
leading to an exponential growth of magnetic field fluctuations in the region of large scales. Study of turbulent dynamo.

Construction of field theory models with some effective actions for investigation of chemical reactiiffereiit kinds of
particles occurring in random environments. Study of the infrared scaling behavior of statistical correlations of parti
densities by renormalization group methods.

Study of isotropic and directed bond percolation. Calculations oé-thop Feynman diagrams generating ultraviolet
divergences. Calculation of fixed points of the renormalization group equation and calculation of critical exponents
physically significant and experimentally observable quantitiessponse functions, dsity of active nodes (agents),
effective radius and mass of active zones.
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Study of the effects of isotropic motion of a medium with various statistical characteristics on the possibility of-the Ht
Kardara seHorganized criticality model to exhibit &otropic scaling behavior.

Investigation by means of the functional renormalization group method of possible asymptotic regimes corresponding to |
universal scaling behavior of a surface growing in a random media and described by a model inclulirigearumber of

types of interactions.

List of Activities
Activity or experiment

Laboratory or other
Division of JINR

1. Complex materials

BLTP

FLNP

MLIT
FLNR
2. Nanostructures and nanomaterials

BLTP

MLIT
LRB
FLNR

3.Mathematical models of statistical physic®f
complex systems
BLTP

4.Methods of quantum field theory in complex
systems
BLTP

MLIT

Collaboration
Country or International

Organization City

Armenia Yerevan
Australia Sydney, NSW
Austria Linz

Belarus Minsk

Leaders
Main researchers

E.M. Anitas
N.M. Plakida

A.Yu. Cherny, A.A. DonkoyA.L. Kuzemsky P.A. Maksimov,
Tung Nguen Dan, A.A. Vladimirov, V.l. Yukalov,
V.Yu. Yushankhai

V.L. Aksenov, A.M. Balagurov, A.S. Doroshkevich, A. Islamov,
D.P. Kozlenko, A.l. Kuklin, E.P.Popov

L.A. Syurakshina, E.Prukalova
M. Mirzaev

V.A. Osipov
E.A. Kochetov

D. Anghel, T. Belgibaew.L. Katkov, K.K. Keshrpu,
D.V. Kolesnikov, S.E. Krasavirk.V. Kulikov, A. Mazanik,
I.R. Rachmonov, O.G. Sadykové.M. Shukrinov

E.B. Zemlianaya
A.N. Bugay
A. Olejniczak

A.M. Povolotsky

V.l. Inozemtsev, V. PapoyafR.N. Pyatov, V.P. Spiridonov,
P.E.Zhidkov

M. Hnatic

L.Ts. Adzhemyan, N.V. Antonov, G. Kalagov, M.V. Kompaniets,
N. Lebedev, L. Mizisin, Yu.G. Molotkov, M.Yu. Nalimov,
L.A. Sevastyanov

J. Busa

Institute or Laboratory

Foundation ANSL
YSU

Univ.

JKU

BSTU

IP NASB
SPMRC NASB
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Brazil

Bulgaria

Canada

Czech Republic

Denmark
Ecuador
Egypt
Finland
France

Germany

Hungary
India
Iran

Italy

Japan
Mongolia

New Zealand
Poland

Brasilia, DF
Natal, RN

Sao Paulo, SP
Plovdiv

Sofia

Kingston, ON
London, ON
Montreal
Quebec
Olomouc
Rez

Lyngby
Quito

Giza
Helsinki
Marseille

Nice

Paris
Valenciennes
Braunschweig
Bremen
Darmstadt

Dortmund
Dresden

Jena
Leipzig
Magdeburg
Rostock
Wuppertal
Budapest
Kolkata
Zanjan
Catania
Fisciano
Utsunomiya
Ulaanbaatar

Auckland
Katowice
Krakow
Poznan
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unB

IIP UFRN
USsP

PU

IMech BAS
INRNE BAS
ISSP BAS
SuU
Queen's
Western
Concordia
UL

UP

NPI CAS
DTU
USFQ

CuU

UH

CPT

UPC

UN

UPMC
UVHC

TU

Univ.

GSl

TU Darmstadt
TU Dortmund
IFW

MPI PkS
Univ.

UoC
OVvGU
Univ.

uw
Wigner RCP
IACS
IASBS
UniCT
UNISA

uu

IPT MAS
NUM

Univ.

us

Ju

AMU

IMP PAS



Republic of Korea

Romania
Russia

Serbia
Slovakia

Slovenia
South Africa
Spain
Switzerland

Taiwan
Ukraine

United Kingdom
USA

Warsaw
Wroclaw
Daejeon
Incheon
Timisoara
Belgorod
Gatchina
Kazan
Moscow

Moscow, Troitsk
Novosibirsk

Perm

Protvino
Samara
Saratov

St. Petersburg

Voronezh
Yekaterinburg
Belgrade
Bratislava
Kosice

Ljubljana
Pretoria
Madrid
Villigen
Zurich

Taipei

Kiev

Lviv
Coventry
Irvine, CA
Louisville, KY
New York, NY
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IPC PAS
wWuUT
CTPCS IBS
Inha

UvT

BelSU

NRC KI PNPI
KFU

ITEP

LPI RAS

MI RAS
MIREA
NNRU "MEPhI"
NRC KiI
NRU HSE
PFUR

SINP MSU
HPPI RAS
ISP SB RAS
NIIC SB RAS
PSNRU
IHEP

SuU

SsuU

ETU

loffe Institute
ITMO Univ.
PDMI RAS
SPbSPU
SPbSU

VSU

IMP UB RAS
INS "VINCA"
CuU

IEP SAS
UPJS

UL

UNISA
ICMM-CSIC
PSI

ETH

IP AS

NUK

ICMP NASU
Warwick
UClI

UofL
CUNY



Uzbekistan
Vietnam

Pasadena, CA
Rochester, NY
Tallahassee, FL
Tashkent

Hanoi
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01-3-11382019/2023 |Priority:| 1

Status: Being conclude

Modern Mathematical Physics:
Gravity, Supersymmetry and Strings

Leaders: A.P. Isaev
S.0. Krivonos

A.S. Sorin

Participating Countries and International organizations:

Armenia, Australia, Brazil, Bulgaria, Canada, CERN, Czech Republic, Estenaiace, Germany, Greece, ICTP, India, Israel,
Iran, Ireland, Italy, Japan, Lithuania, Luxembourg, Norway, Poland, Portugal, Republic of Korea, Russia, Spain, Taiwan, Ukre
United Kingdom, USA.

Issues addressed and main goals of research:

The main purpse of research in modern mathematical physics is the development of mathematical methods for solving the
important problems of modern theoretical physics: clarifying the nature of fundamental interactions and their symmetr
construction and studyf @ffective field models arising in the theory of strings and other extended objects, uncovering of tt
geometric description of quantum symmetries and their spontaneous breaking in the framework of search for a unified thec
all fundamental interactits, including quantum gravity. Mathematical physics in recent years has been characterized by increa:
interest in identifying and effective use of integrability in various areas, and in applying powerful mathematical methods
quantum groups, supersyratry and norcommutative geometry to quantum theories of fundamental interactions as well as t
classical models.

The main goals and tasks of the research within the theme include: development of new mathematical methods for investic
and description foa variety of classical and quantum integrable models and their exact solutions; analysis of a wide range
problems in supersymmetric theories including models of superstrings and superbranes, stueyeofurtmative regimes in
supersymmetric gaugedbries; development of cosmological models of the early Universe, primordial gravitational waves al
black holes. The decisive factor in solving the above problems will be the crucial use of the mathematical method®nf the tt
of integrable systems, guim groups and noncommutative geometry as well as superspace techniques.

Expected main results in the current year:

1. Investigation of holographic renormalization group flows in 3d supergravity at zero and finite temperatures using the the
of dynamical systems. Construction of asymptotic gravity solutions corresponding to holographic RG flows in
supergravity. Inveggation offixed-point deformation using the trace of the energgmentum tensor (TTbateformation)
in the framework of the holographic approach.

Study of the interior of a black hole using random matrix ensembles holographically dual to dilaton Gedwitlation of
spectral correlators for 2d dilaton gravity and analysis using random matrix ensembles.

In the context of holographic correspondence, integrable structures on-Easagintype manifoldsy?9andLP-2" following

the chain Fuchsian equations, Heun equations and Paiyjg¥equations will be studied. Test of the holographic duality
hypothesis using string dynamics on these manifolds. The focus will ¥&gpaces which can be used as internal matsfol
for supersymmetric AdS5 or Schrodinger invariant [IB supergravity solutions.

Construction of analogs of sup8chwarzians and Schwarzian mechanincs associated with d=1 superconformal algebras v
extended supersymmetry, in particular, osp(N|2), s}, bsp(4+*]4), F(4). Study of what properties of sufehwarzians
can be extended to the case of N>4 supersymmetries.

Construction of a twistor description of massless fields with continuous spin irdifoensional Minkowski space.
Investigation of therainsition from massless fields with continuous spin to massless fields with helicities in this descriptio
Study of the dynamics of massless fields with continuous spin.

Derivation of universal formulas for the projectors onto invariant subspaces acartbgponding eigenvalues of the split
Casimir operator in the tensor product of four adjoint representations of simple Lie algebras and Lie superalgek
Construction of a matrix model that defines the interpretation of the diagrams correspondingptid €esimir operator in

the defining and adjoint representations as Feynman diagrams. Derivation of group factors of the diagrams of this mode
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New methods in Geometric Quantization of synthetic type, unified vector and lagrangian approaches, bagedgmamme
of Special BowvSommerfeld geometry.

I nversion of operators related to generalizations of
of Liouville vector fields on open symplectic manifolds.

Construction and invesfation of new types of static-Qoudy black holes in the EinsteMaxwell-FridbergLee-Sirlin
model.
Construction of N=4,8 supersymmetric extensions of sy

Exploration of the integrability issues in the supersymméiiter-CalogereMoser model and construction of the relevant
set of integrals of motion.

Development of the BRST formalism for describing massless infinite spin fields and superfields in 6D space.

Working out the manifestly N=(4,4) supersymmetric harmounigesfield approach to-duality in the hypelK 2 hl er ¢
quaterrniorK 2 hl er 2D sigma model s.

Construction of the harmonic superspace formulation of N=2 superconformal higher spins and its reduction to £
background.
Construction and investigation of new kttsoliton solution of the Skyrmilaxwell theory.

Study of N=4, d=1 notinear mirror multiplets of supersymmetric quantum mechanics and construction for them ef Wes
Zumino-type Lagrangians and couplings to other N=4, d=1 mirror multiplets.

Constructiorof generalized lens elliptic gamma functions and proof that they describe the superconformal index of 4D N
supersymmetric theories on a product of a circle and a generalized squashed lens space.

Analysis of inflationary scenarios in scatensor mode of gravity, calculation of observable parameters such the slope of
the primordial perturbation spectrum and the tentgescalar ratio.

Investigation of photon orbits in the regime of a strong gravitational field in modified gravity theories andliseitSnon
the parameters of modified theories based on current observational data.

Study of quantum effects in scak@nsor models of gravity and opportunities for their empirical verification.

Development of the FeynGraackage and its application to the computation ofloop amplitudes in scalaensor gravity
models. Investigation of the structure of divergencies in these models and the possibility of their ultraviolet extension.

Study of phenomenological theoriesgrfvity containing higher derivatives of the Ricci scalar and the trace of the energy
stress tensor. Analysis of instabilities in this kind of theories and possibility to constructfrgeoand phantorfree
subclasses. Investigation of possible cosmoligonsequences of these theories.

Investigation of gravitational bursts generated by null strings and setting limits on the parameters of such strings base
current observational data.

Analysis of the influence of the gravitationsive background ophysical processes available for observation.

Study of diffraction and interference of electromagnetic and gravitational waves aginst the background of null cosmic stril
Application of the Picard.efschetz theory for estimating the diffraction integratising from these problems. Investigation

of the caustics of world surfaces of null cosmic stri
mappings.

Investigation of quantum fluctuations of an electromagnetic field agdiagbdackground of anisotropic integrable optical
profiles generalizing the classical AiMaxwell 6ds fishey

Development of a quantum field theory approach to the description of topological insulators.
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List of Activities
Activity or experiment Leaders

Laboratory or other Main researchers
Division of JINR

1. Quantum groups A.P. Isaev
and integrable systems S.0. Krivonos
N.A. Tyurin
BLTP Ch. Burdik, H. Dimov, P. Fiziev, A.A. Golubtsovd\.Yu. Kozyrev,
M. Podoinitsyn G.S. Pogosyam.A. Provorov, A.V. Silantyev
ucC S.Z. Pakuliak
2. Supersymmetry E.A. lvanov
BLTP S.A. Fedoruk, A. Nersessian, G. Sarkissyan,

S.S. Sidorov, Ya.M. Shnir, A.O. Sutulin, N.M. Zaigraev

3.  Quantum gravity,
cosmology andstrings

|.G. Pirozhenko
V.V. Nesterenko

BLTP I. Bormotova, E.A. Davydov, D.V. Fursaev, B. Latosh, A.B. Pest(
A.A. Provorov, E.A. TagirovP.V. Tretyakov, A.S. Sorin,
E. Radionova

MLIT A.M. Chervyakov

VBLHEP E.E. Donets

Collaboration
Country or International

Organization City Institute or Laboratory
Armenia Yerevan Foundation ANSL
YSU
Australia Perth, WA UWA
Sydney, NSW Univ.
Brazil Juiz de Fora, MG UFJF
Sao Paulo, SP USP
Vitoria, ES UFES
Bulgaria Sofia INRNE BAS
SU
Canada Edmonton Uof A
Montreal Concordia
CERN Geneva CERN
Czech Republic Opava SIU
Prague CTU
Rez NPI CAS
Estonia Tartu uT
France Annecyle-Vieux LAPP
Lyon ENS Lyon
Marseille CPT
Nantes SUBATECH
Paris ENS
LUTH
Tours Univ.
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Germany

Greece

ICTP
India

Iran
Ireland
Israel
Italy

Japan

Lithuania
Luxembourg
Norway
Poland

Portugal

Republic of Korea

Russia

Spain

Taiwan

Bonn
Hannover
Leipzig
Oldenburg
Potsdam
Athens
Thessaloniki
Trieste
Chennai
Kolkata

Tehran
Dublin
Tel Aviv
Frascati
Padua
Pisa
Trieste
Turin
Tokyo

Vilnius
Luxembourg
Trondheim
Bialystok
Lodz
Wroclaw
Aveiro
Seoul

Chernogolovka

Kazan
Moscow

Moscow, Troitsk

Novosibirsk
Protvino

St. Petersburg

Tomsk

Barcelona
Bilbao

Santiago de Compostela

Valencia
Valladolid

Taoyuan City

UniBonn
LUH

UoC

IPO

AEI

UoA
AUTH
ICTP
IMSc
BNC
IACS

IPM

DIAS
TAU
INFN LNF
UniPd
INFN
SISSA/ISAS
UniTo
Keio Univ.
uT

VU

Univ.
NTNU
uwB

UL

uw

UA

SKKU
LITP RAS
KFU
ITEP

LPI RAS
Ml RAS
MSU

SAlI MSU
INR RAS
NSU
IHEP
PDMI RAS
TPU
TSPU
IEEC-CSIC
UPV/EHU
usc

IFIC

UVa

NCU



Ukraine

United Kingdom

USA

Kharkov

Kiev

Cambridge
Canterbury
Durham
Glasgow

Leeds

London
Nottingham
Ambherst, MA
College Park, MD
Coral Gables, FL
New York, NY

Norman, OK
Piscataway, NJ
Rochester, NY
Tempe, AZ
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KhNU

NSC KIPT
BITP NASU
Univ.

Univ.

Univ.

Uof G

UL

Imperial College
Univ.
UMass
UMD

UM

CUNY
SUNY

ou
Rutgers

UR

ASU



01-3-1117-2014/2023 |Priority:| 1
Status: Being conclude

Dubna International Advanced School
of Theoretical Physicg(DIAS-TH)

Leader: |.G. Pirozhenko

Rector of DIAS-TH: D.l. Kazakov

Participating Countries and International organizations:

Armenia, Austria, Belarus, Brazil, Bulgaria, Canada, China, CERN, Czech Republic, France, Germany, Greece, Hungary, |
Israel, Italy,Japan, Norway, Poland, Romania, Russia, Serbia, Slovakia, South Africa, Spain, Turkey, Ukraine, United Kingdt
USA, Vietnam.

The Bogoliubov Laboratory of Theoretical Physics (BLTP) has a good record of organizing international workshops and sch
in Dubna. DIASTH organizes and supervises all educational programs for students, postgraduates, and young scientists at E
It should function continuously and the standard short schools (aldcaut/@ar) should be organized coherently. Other educational
programs in Dubna such as the JINR University Center may also correlate withTHASommon programs on modern
theoretical physics, workshops for students and young scientists, etc.).

The main goals of DIAS:
1. Training courses for studenggaduates, and young scientists in the JINR Member States and other countries (according
special agreements and grants).

2. Looking for and supporting gifted young theorists in the JINR Member States; creating databases of students and y:
researchers.

3. Organization of schools of different levels in Dubna and coordination with similar schools in Russia, Germany, and ot
European countries.

4. Support of the JINR experimental programs by organizing lecture courses and review lectures on new trends in mo
physics.

5. Cooperation with the JINR University Center in training students and postgraduates as well as in organizing schools
students.

6. Coordination of the researeltraining programs with workshops and conferences at JINR.

7. Coordination with the schaeland workshops supported by the European

8. Participation in nets of workshops and schools in Europe.

9. Publication of lectures and discussions in different forms, in particular, with the use of modern electronic equipment, etc

10. Supporting the WEB page of DIABH which should become the organizing center of the programs related teTHAS

The main topics of the DIAS activity should be centered around the most important directions of research at BLTP: Theor
Fundamental Interactions; Nuclear Theory; Thedr@ondensed Matter; Modern Mathematical Physics.

Expected main results in the current year:
1. Organization at BLTP of three schools on theoretical physics for studentgrpdeates and young scientists.

2. Organization of onelaylectures/discussions and regular seminars for students angrpdsates.
3. Computer processing of video records of lectures, support of digital archive of video records.
4

Support of Weksite of DIASTH.
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List of Activities
Activity or experiment

Laboratory or other
Division of JINR

1. DIAS-TH

BLTP

MLIT
uc
FLNP
VBLHEP
DLNP
FLNR

Collaboration

Country or International
Organization

Armenia
Austria
Belarus
Brazil

Bulgaria
Canada
CERN
China

Czech Republic

France

Germany

Leaders

Main researchers

D.l.Kazakov
V.V Voronov
E.A. Davydov, A.V. FrizenD.V. Fursaev, A.P. Isaev, M.A. lvanov
R.V. JolosE.A. Kolganova, V.A. OsipoV.G. Pirozhenko, A.S.
Sorin,V.P. Spiridonov, A.A. Starobinsky, O.V. Teryaev,
P.V. Tretyakov, V.l. ZhuravleV students

Yu.L. Kalinovsky, V.V. Korenkov
S.Z. Pakuliak
V.L. Aksenov
V.D. Kekelidze,M.V. Savina, S.V. Shmatov
V.A. Bednyakov, D.V. Naumov

A.S. Denikin, V. Khudoba, Yu.Ts. Oganessian

City

Yerevan

Vienna

Gomel

Santo Andre, SP
Sao Paulo, SP
Sofia

Edmonton
Montreal
Geneva
Wuhan
Prague
Rez
Annecyle-Vieux
Dijon
Lyon
Marseille
Nantes
Paris

Valenciennes
Bonn
Hamburg
Hannover
Jena

Leipzig
Munich
Potsdam
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Institute or Laboratory

YSU

ITP TU Wien
GSTU
UFABC
USP
INRNE BAS
SU

Uof A
UdeM
CERN
WHU

CTU

NPI CAS
LAPP

uB

ENS Lyon
CPT
SUBATECH
ENS
LPTHE
UVHC
UniBonn
DESY

LUH

Univ.

UoC

MPI-P

AEI



Greece
Hungary
India
Israel
Italy

Japan

Norway
Poland

Romania
Russia

Serbia

Slovakia

South Africa
Spain

Turkey

Ukraine

United Kingdom

Rostock
Zeuthen
Athens
Budapest
Kolkata
Rehovot
Fisciano
Frascati
Padua
Pavia
Pisa
Trieste
Turin
Chiba
Kyoto

Tsukuba

Oslo

Warsaw
Wroclaw
Bucharest
Chernogolovka
Dolgoprudny
Moscow

Moscow, Troitsk
Novosibirsk
Protvino
Saratov

Tomsk

Belgrade

Banska Bistrica
Cape Town
Madrid

Istanbul

Kiev
Cambridge
Durham
London
Southampton

36

Univ.
DESY

UoA
Wigner RCP
BNC

WIS
UNISA
INFN LNF
UniPd
INFN

INFN
SISSA/ISAS
UniTo

CIT

KSU

RIMS

KEK

uio

uw

uw
IFIN-HH
LITP RAS
MIPT

ITEP

LPI RAS
MI RAS
MSU

NRU HSE
SAI MSU
SCCRAS
SINP MSU
VNIIMS
INR RAS
BINP SB RAS
IHEP

SSuU

TPU

IPB

Univ.

UMB

UCT

UAM

BU

BITP NASU
Univ.

Univ.
Imperial College
Univ.



USA

Vietnam

York

Cincinnati, OH
College Park, MD
Coral Gables, FL
Minneapolis, MN
New York, NY
Newport News, VA
Philadelphia, PA
Piscataway, NJ
Rochester, NY
Salt Lake City, UT
Hanoi
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Univ.
ucC
UMD
UM
UofM
CUNY
JLab
Penn
Rutgers
UR
UofU
IOP VAST



38



39

Elementary
Particle Physics
and

Relativistic
Nuclear Physics
(02)



02-2-11232015/2023 |Priority:| 1
Status: Being concludec

Study of Fundamental Interactions ine'e and Hadronic Collisions

Leader: A.S. Zhemchugov
Deputy: A.V. Guskov

Participating countries and international organizations:
Belarus, CERN, China, Germany, Italy, Poland, Russia, Sweden.

Issues addressed and main goals of research:

The Standard Model (SM) provides the most accurate and universal description of physics phenomena on a microscale now:
However, it is not free from a number of shortcomings. Some predictions of the Standard Model still have not been obse
experimetally. In many cases the accuracy of predictions is limited by experimental knowledge of the key free parameters of
theory. At the same time, the search for New Physics beyond the Standard Model may show the way to further develop the t
and to getid of its shortcomings. The main tool for these stuiSesollider experiments using both protgmoton (LHC) and
electronpositron collisions. The latter are most suitable for precision studies of elementary particles with obvious advante
from well-defined kinematics of the initial state and the absence of the large QCD background typical of hadronic collide
The precision test of SM predictions and search for new phenomena beyond the SM in charmonium and tau lepton deca
fulfilled in the sco of this theme using the world best facility in this energy dortai@unique electrepositron collider BEPE

Il and the BESII detector. At the same time, preparation for experiments at future elgmssnon colliders (ILC, CLIC, CEPC,
FCGCee) is mnderway.

An important complement to the studies & eollisions are the planned measurements at the AMBER experiment to addres
fundamental issues of quantum chromodynamics which are expected to lead to significant improvements in understanding of
as the present theory of strong interactions. AMBER (Apparatus for Meson and Baryon Experimental Research) is a new fi
target experimental facility at the M2 beam line of the CERN SPS. The proposed measurements cover the range #@2n lowe
physics ashe determination of the proton radius by elastic mpiaion scattering over avera@® reactions to study hadron
spectroscopy to higlp2 hadrorstructure investigations using the Drgln, charmonia, and promphoton production hard
processes.

Expecta results in the current year:
1. BESIII data analysis.

2. Development of offline software and analysis tools.

3. Development of a multipurpose MC event generator to describe the main procestesapiihilation including radiative
corrections at a level ahore than one loop. The generator will take into account the particle polarization for both the initi
and final states.

4. Development of standard program codes to calculate radiation corrections at a level of 2 (for EW interactions) and 3
strong inteactions) loops.

5. Study of the research potential of the experiments at the CLIC, FCC, CEPC colliders in the domain of precision measurer
and search for new physics on the basis of full detector simulation.

6. Development of proposals for the physics rede@rogram of the Supertd-actory.
7. Test run to determine the proton radius by elastic mproton scattering.

8. R&D to develop a prototype of the Micromegas chamber of 5& Bhcm followed by the tedteam studies.
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List of projects
Project

1. BESIII

List of Activities

Activity or Experiment
Laboratory or other

Division of JINR

Responsible person

1. BESHII Project

DLNP

MLIT

2.  Theoretical support of collider

experiments
DLNP

BLTP

MLIT

Collaboration

Country or International
Organization

Belarus
CERN
China
Germany

Italy
Poland

Russia

Sweden

City
Minsk
Geneva
Beijing
Hamburg
Hannover
Turin
Katowice
Krakow
Gatchina
Novosibirsk
Lund

Leader Priority
(period of realisation)

I.I. Denisenko 1 (20072023)

Leaders Status
Main researchers

I.I. Denisenko Realization

0.V. Bakina, I.R. Boyko, D.V. Dedovich, P.A. EgordV.V. Guskov,
Yu.A. Nefedov, S.N. Pogodin, G.A. Shelkov, AZhemchugov
V.V. Korenkov, G.A. Ososkov, |.S. Pelevanyuk

L.V. Kalinovskaya

Realization

I.R. Boyko, E.V. Dydyshko, Yu.A. Nefedov, N.E. Pukhaeva,
L.A. RumyantsevA.A. Sapronov, R.R. Sadykov, A.S. Zhemchugo
V. Yermolchyk, Yu. Yermolchyk

A.B. Arbuzov, S.G. Bondarenko, V.V. Bytev

I.S. Pelevanyuk

Institute or Laboratory

INP BSU
CERN

IHEP CAS
DESY

LUH

UniTo

us

INP PAS
NRC KI PNPI
BINP SB RAS
LU
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02-0-1081-2009/2024 Priority: 1

Status: In-progres:

ATLAS.
Upgrade of the ATLAS Detector and Physics Research at the LHC

Leader: V.A. Bednyakov

Deputies: E.V. Khramov
A.P. Cheplakov

Participating countries and international organizations:
Armenia, Azerbaijan, Belarus, Bulgaria, Canada, CERN, Czech Republic, F@eurgja, Germany, Israel, Italy, Netherlands,
Russia, Slovakia, Spain, USA, Uzbekistan.

Issues addressed and main goals of research:

Absolutely new and unique data will be obtained in multifaceted and comprehensive research eprptotorscattering
processes. The analysis of these data will allow solving several fundamental physical problems. JINR scientists will frarticipa
this analysis within this project.

It is expected to obtain new results and make publications on all -albeviéoned tasks wherJINR scientists have
responsibilities. The most important tasks are the studies of the proton structure and hadron state spectrum, prSitémglafdhe
Model at the LHC energies, search for and investigation of supersymmetry, search for the evVidgistenoce of new particles
and new interactions. In addition, JINR intends to obtain new results that will help specify properties of already knentarglem
particles such ad/ andZ-bosons, top quarks, heavy baryons, etc.

The implementation of thisrBject aimed at solving highly significant scientific problems will also bring unique applied results
which may significantly change the quality of life. Among these results the experience in operation of remote moniteniisg syst
for technically complicad devices, big data processing, development and practical use of distributed comtputing systems (GR
and database monitoring applications in kiegnm largescale experiments can be noted.

Expected results in the current year:

1. Investigation of applicability of the Standard Model and verification of SM predictions (including interactions of hegvy ions
determination of the structure of the proton at tittigh energies (PDFs), tuning and improvement of relevant computer code:
ard event generators, etc.

2. Search for the chird /W " bosons in twejet decays and in a process with more complex topology of their associative
production including heavly andt quarks.

3. Search for (supersymmetric) charged Higgs bosons viagpedaific decay modes{8pton, etc.).
4. Analyses of associated productions of the SM Higgs with thamdipop pair and search for production with a single top.

5. Search for a valenéike nonperturbative component of heavy quarks in the proton (intrinaig/lguarks) via specific
final state topology in the pp interactions.

6. Search for new hadrons and baryons containing heavy ¢ and b quarks and study of their properties.

7. Measurement of the Dre¥an triple-differential cross section and effective leptoniaenixing angle in the boson
decay.

8. New comprehensive study of the gluon structure of the proton, etc.
9. Search for quantum black holes in the lepton+jet channel at 13 TeV.
10. Participation in development of event trigger indexing infrastructure.
11. Developmenand maintenance of the TDAQ system.

12. Development of database monitoring applications.
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List of projects
Project

1. ATLAS. Physical researches at the LHC

2. Upgrade of the ATLAS Detector

List of Activities
Activity or Experiment
Laboratory or another
Division of JINR
Responsible person
1. TheATLAS experiment

DLNP

V.A. Bednyakov
N.A. Russakovich
G.P. Chelkov

VBLHEP
A.P. Cheplakov

MLIT
V.V. Korenkov, P.V. Zrelov

BLTP
D.l. Kazakov

FLNP
M.V. Bulavin

Collaboration
Country or International

Organization City
Armenia Yerevan
Azerbaijan Baku

Leader Priority
(period of realisation)

V.A. Bednyakov 1 (20102023)

Deputies:

E.V. Khramov

A.P.Cheplakov

A.P. Cheplakov 1 (20132023)

Leaders Status

Main researchers

V.A. Bednyakov
E.V. Khramov
A.P. Cheplakov

A.M. Artikov, N.V. Atanov, V.Yu. Baranov, V.Yu. Batusov,

I.R. Boyko, Z.A. Budtueva, E.A+herepanova, M.\Chizhov,

Z. Chubinidze, Yu.l. Davydov, D.V. Dedovich, M.A. Demichev,
A.R. Didenko, A.V. Ershova, A.B. Gazzaev, L.R. Gladilin,

V.V. Glagolev, A. Gongadze, |. Gongadze, L. Gongadze, M.I. Gos
R.Z. Gurtsiev, A.V. Guskov, N. Huseinov, Yu.P. lvanov,

L.V. Kalinovskaja, S.N. Karpov, Z.M. Karpova, N.N. Kaurtsev,
N.V. Kirichkov, D.V. Kharchenko, I.A. Kochergin, D.A. Kokaev,
O.A. Koval, N.A. Kovyazina, D.A. Kozhevnikov, V.G. Kruchonok,
Yu.A. Kultchitsky, M.V. Lyablin, F.V. Lapkin, G.I. Lykasov,

I. Lyashko,V.V. Lyubushkin, T.V. Lyubushkina, S.N. Malyukov,
M. Manashova, |. Minashvili, I. Minashvili I., Yu.A. Nefedov,

A.A. Nozdrin, E.M. Plontikova, S.Yu. Porokhovoy, I.N. Potrap,
F.V. ProkoshinT.O. Rudenko, R.R. Sadykov, A.A. Sapronov,
A.V. Shaikovskii,A.V. Simonenko, P.l. Smolyanskiy,

R.V. SotenskiiM.M. Shiyakova, A.N. Shalyugin, V.V. Tereschenkc
I.N. Troeglazov, P.V. Tereshko, S.M. Turchikhin, Yu.A. Usov,

Z. Usubov, V.AVasiliev, A.O. Vasyukov, I.V. Yeletskikh,

A.S. Zhemchugov

Technical Proposal

F.N. Ahmadov, Yu.A. Fillipov, A.V. Ivanov, V.V. Kukhtin,
E.A. Ladygin, S.N. Nagorny, A.A. Soloshenko, N.I. Zimin,
B.G. ShaykhatdenoW,. Turtuvshin

E.l. Alexandrov, I.N. Aleksandrov, N.l. Gromova, A.Vktavlev,
A.l. Kazymov, M.A. Mineev, V.N. Shigaev

A.B. Arbuzov, A.V Bednyakov, S.G. Bondarenko, N.I. Kochelev,
A.F. Pikelner, O.V. Teryaev

Institute or Laboratory

Foundation ANSL
IP ANAS
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Belarus

Bulgaria
Canada

CERN

Czech Republic

France

Georgia
Germany

Israel

Italy
Netherlands
Russia

Slovakia

Spain
USA
Uzbekistan

Gomel

Minsk

Sofia
Montreal
Vancouver
Geneva
Prague

ClermontFerrand

Orsay
Thilisi
Munich
Zeuthen
Rehovot
Pisa
Amsterdam
Moscow

Protvino
Vladikavkaz
Bratislava

Barcelona
Lemont, IL
Samarkand
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INP BSU
IP NASB
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SuU

UdeM
TRIUMF
CERN

Cu

LPC

LAL
HEPI-TSU
MPI-P
DESY
WIS

INFN
NIKHEF
ITEP

LPI RAS
MSU
IHEP
NOSU
Cu

IP SAS
IFAE

ANL

SSU



02-2-11442021/2023 Priority: | 1

Status: Being conclude

Search for New Physics in thé.epton Sector

Leaders: V.V. Glagolev
Z. Tsamalaidze

Participating countries and international organizations:
Belarus, Bulgaria, Czech Republic, France, Georgia, Germany,Jégdgn, Kazakhstan, Russia, Slovakia, Switzerland, Ukraine,
UnitedKingdom, USA.

Issues addressed and main goals of research:

The COMET experiment atBARC, the Mu2e experiment at Fermilab and the MEG Il experiment at PSI are a dedicated sea
for the CLFWYgEN,o tesisGnee nédtrino masses ameluded, the process is allowed but still unobservable
since the rate is proportional fgm %/M 2y) 2, wheregm?; is the mass difference squared between ith and jth neutrino mass
eigenstates, ardw is the mass of the W boson. The prediateigs for thedO'N Y eNa n d*Y €'g CLFV processes are less
than10-%° each. This makes this process a very theoretically clean place to search for NP effects. In many NP models that inq
a description of neutrino mass, the rates for these procagsea@mously enhanced so that they occur at a level to which the
COMET and Mu2e experiment will have sensitivity. The conversion measurement at the E¥&f,ofvthich is COMETSs goal,
will be 10000 times better than the current experimental Bfft+ A u Y ®Awd < 7110 23 from SINDRUM-II at PSI.

The T2K experiment is the first to study the mechanism e§@Rmetry breaking in the lepton sector, which is experimentally
manifested in the difference between oscillation probabilities of neutaindsantineutrinos. The observation of-&fnmetry
breaking in neutrino oscillations together with nonconservation of the lepton number can serve as an argument in favc
explaining the baryon asymmetry of the Universe through the mechanism of lepisgéem@egenesis is a process of the
appearance of lepteantilepton asymmetry (nonzero lepton number) in the early stages of the formation of the Universe). On
basis of data of the T2K experiment, the observation of CP violation with a significaBzemlfiigher is expected in the case of
large CP violation, as well as the measurement of neutrino mixing paranogseirsg com?sz, with an accurac
and 1%, respectively.

Expected results in the current year:
1. Participation irpreparation, engineering, and physics run, data acquisition and analysis edPhase

2. Finalization of assembling, testing, calibration, installation, cosmic test and maintenance of the straw detectorlfor Phase

3. R&D program for production of straw tubestiva 12mm wall thickness and 5 mm in diameter. Creating a straw prototype
(64 channelsyvith new tubes (12nm, 5 mm) and measurements with the beam.

4. Test (certification) of LYSO crystals to be used in the calorimeter. Development and optimizationrg&thlecalibration
method for the COMET calorimeter. Participation in calorimeter designing, assembling, installation, cosmic test, &
maintenance.

Participation in assembly and maintenance of the CRV for Hhase
Participation in assembling, testing, taltation, and maintenance of the whole detector system for Phase
Complex detector system (tracker, calorimeter etc.) simulation.

Participation in engineering and physics run, data acquisition and analysis.

© ® N o O

Tests ofCslandBaF; electromagnetic calorinber elements with gamma sources and the electron beam.
10. Manufacture and installation of electronics of the Super FGD photodetector calibration system.

11. Assembly of the SuperFGBas part of the Near Detector of the T2K experiment using a unique box support and top acce
systems.

12. Preparation of the launch of the Near Detector of the T2K experiment, participation in engineering and operation runs, ta
of new data and analysis.

13. Investigation of systematic uncertainties for measuligag
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14.
15.
16.
17.
18.
19.
20.

Search for manifestations of new physics in the T2K data including the search for light dark matter.

Filling the batch of Mu2e scintillation counters with CKTN and testing them for leakage.

Maintenance of the visualization and control software.

Development and tests of Mu2e electromagnetic calorimeter preamplifiers at JINR.

Participation in radiation hardness tests of detector elements.

Participation in development of a positron tracker forNHeG-11 experiment, DAQ, data analysis.

Participation in data taking and analysis of experimental data obtained with CERN hadron beams.

List of projects

1.

1.

Project

COMET

T2K-II

List of Activities

Activity or Experiment

Laboratory or another

Division of JINR
Responsible person
COMET Project

DLNP

BLTP
MLIT

VBLHEP

. T2K-Il Project

DLNP

BLTP

. Mu2e Experiment

DLNP

BLTP

MLIT

Leader Priority
(period of realisation)

Z. Tsamalaidze 1 (2021-2023)

V.V. Glagolev 1 (20222023)
Yu.l. Davydov
Leaders Status

Main researchers

Z.Tsamalaidze R&D
Realization

G. Adamov, A.M. Artikov, A.V. Boikov, D.Sh. Chokheli, V.N. Duginov,
P.G. Evtukhovich, I.L. Evtukhovich, V.A. Kalinnikov, Kh. Khubashvili,
E.S. Kaneva, A.V. Pavlov, B.M. Sabirov, A.G. Samartsev,

A.V. Simonenko, V.V. Tereschenko, S.V. Tereschenkol $¥erava,

I.I. Vasilyev, E.P. Velicheva, A.D. Volkov, I.Yu. Zimin

D.Aznabaev, A. Issadykov, G.A. Kozlov
D. Goderidze, A. Khvedelidze

D. Baigarashev, T.L. Enik

V.V. Glagolev R&D

Yu.l. Davydov Realization

A.M. Artikov, V.Yu. Baranov, A.V. BoikovA.O. Brazhnikov,

D.L. Demin, N.V. Khomutov, N.V. Kirichkov, V.I. Kiseeva,

A.O. Kolesnikov, A.V. Krasnoperov, V.L. Malyshev, B.A. Popov,
A.V. Shaikovskiy, I.A. Suslov, V.VTereschenko, S.V. Tereschenko,
I.I. Vasilyev

G.A. Kozlov, V.A. Matveev

V.V. Glagolev R&D
Realization

A.M. Artikov, N.V. Atanov, O.S. Atanova, V.Yu. Baranowu.l.
Davydov, D.L. Demin, S.M. Kolomoets, A.\&azonova, A.N. Shalyugin,
I.A. Suslov, V.V. Tereschenko, S.V. Tereschenko

D.l. Kazakov, G.A. Kozlov

V.V. Korenkov, O.V. Tarasov, V.V. Uzhinsky
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VBLHEP A.S. Galoyan

4. MEG Experiment N.V. Khomutov

Realization
Data taking
Dataprocessing
DLNP V.A. Baranov, V.V. Glagolev,Yu.l. Davydov, N.A. Kuchinsky,
N.P. Kravchuk, V.L. Malyshev, A.M. Rozhdestvensky, A.O. Kolesniko
V.A. Krylov
5. CERN Neutrino platform B.A. Popov Data taking
Data processing
DLNP N.V. Atanov, A.O. Kolesnikov, A. V. KrasnoperoV,V. Lyubushkin,

V.L. Malyshev, S.V. Tereschenkd,V. Tereschenko

Collaboration
Country or International

Organization City Institute or Laboratory
Belarus Minsk BSU
INP BSU
IP NASB
Bulgaria Sofia SU
Czech Republic Prague CTU
CuU
France Paris IN2P3
Georgia Thilisi GTU
HEPITSU
UG
Italy Frascati INFN LNF
Pisa UniPi
Japan Fukuoka Kyushu Univ.
Osaka Osaka Univ.
Tsukuba KEK
Kazakhstan Almaty INP
Romania Bucharest IFIN-HH
Russia Gatchina NRC KI PNPI
Irkutsk ISU
Moscow ITEP
NNRU "MEPhI"
Moscow, Troitsk INR RAS
Novosibirsk BINP SB RAS
NSU
Slovakia Bratislava CuU
IP SAS
Switzerland Villigen PSI
Ukraine Kharkov ISMA NASU
United Kingdom Didcot RAL
London Imperial College
USA Batavia, IL Fermilab
Charlottesville, VA UVa
Lexington, KY UK



02-2-10992010/2023 Priority: 1

Status: Being conclude

Study of Neutrino Oscillations

Leaders: D.V. Naumov
A.G. Olshevskiy

Participating countries and international organizations:
China, Czech Republic, France, Germany, Japan, Italy, Romania, Russia, Slovakia, Switzerland, Turkey, USA.

Issues addressed and main goals of research:
1. Measurement of the neutrino mixing andleand the squared mass differeng®.in the Daya Bay experiment.

2. Neutrino mass hierarchy determination and measurement of the CP violation phase of the neutrino mixing matrix in the
JUNO and NOVA experiments.

3. Measurement of solar neutrino fluxes, search for the sterile neutrino state and new particles.
4. Study of tau neutrino production in protonclear interactions at the CERN SPS.
5. Development of detectamystems of the DUNE ND.

Expected results in the current gar:
Physics analysis of the Daya Bay experiment datded@rmination otf;s and other oscillation parameters.

Estimation of the mass hierarchy measurement precision in the JUNO experiment with the TAO Near Detector.
Tests of detection elements agldctronics of JUNO/TAO.

1.

2

3

4. Installation and commissioning of the JUNO detector (PMT, H\LVED).

5. Using of the NOva&emote Operation Centre at JINR for shift working, mass testing of JUNO PMTs with scanning statior
6

Data analysis in the NOVA experiment, new results considering the hierarchy and CP monitoring of the JUNO veto sys
planes with cosmic muons.

N

Preparatia of prototype tests of DUNE ND detector systems.
8. Development of the GNA project: GPU support and automatic differentiation.

9. Preparation of the full physics run and data analysis of the pilot run data, development of algorithms of charm paaticles d
sedch in high track density conditions.

10. Analysis of solar neutrino parameters and search for rare processes in the Borexino detectesptHatB&nalysis.

List of projects

Project Leader Priority
(period of realisation)
1. JUNO D.V. Naumov 1 (20092023)
2. NOvVA/DUNE A.G. Olshevskiy 1 (20152023)
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List of Activities

Activity or Experiment

Laboratory or another

Division of JINR
Responsible person
JUNO Project

DLNP

MLIT

NOVA/DUNE Project

DLNP

BLTP

MLIT

Experiment Ds Tau

DLNP

Experiment Borexino/DarkSide

DLNP

R&D on SAND/STT

LHEP

Leaders Status
Main researchers

D.V. Naumov
M.O. Gonchar

Construction
Data taking

N.V. Anfimov, T.A. Antoshkina, S.V. Biktemerova, A.E. Bolshakove
A.V. Chetverikov, A.V. Chukanov, S.G. Dmitrievsky, D.A. Dolzhiko
D.V. Fedoseev, Yu.A. Gornushkin, V.O. Gromov, M.V. Gromov,
A.V. Krasnoperov, K. Kuznetsova, Yu. Malyshkin, E.A. Naumova,
I.B. Nemchenok, A.G. Olshevskiy, A.V. Rybnikov, A.B. Sadovsky,
A.S. Selunin, V.I. Sharov, A.V. Shaydurova, V.B. Shutov,

O.Yu. Smirnov, S.A. Sokolov, A.P. Sotnikov, V.D.Tchalyshev,

K.A. Treskov, V. Zavadskiy

N.A. Balashov, N.A. Kutovskiy

A.G. Olshevskiy
N.A. Anfimov
0.B. Samoylov

Data taking

A.l. Antoshkin,A.V. Chetverikov, D.V. Fedoseev, V.O. Gromov,
A.l. Kalitkina, O.A. Klimov, Ch. KullenbergL.D. Kolupaeva,
D.V. Korablev, K.I. Kuznetsova, A.D. Morozova, O.N Petrova,
A.Yu. Rybnikov, V.I. Sharov, A.S. Selyunin, A.S. Sheshukov,
S.A. Sokolov, A.P. Sotnikov, V.V. Tchalyshev, S.G. Vasina

I.D. Kakorin, K.S. Kuzmin, V.A. Matveew.A. Naumov

N.A. Balashov, A.V. Baranov, A.G. Dolbilo€.A. Kuznetsov,
N.A. Kutovskiy

Yu.A. Gornushkin Data analysis

A.V. Chukanov, S.G. Dmitrievsky, A.B. Sadovsi¥y.P. Sotnikov,
S.G. Vasina

0O.Yu. Smirnov

Data analysis

M.V. Gromov, D.V. Korablev, O.B. Samoylo®.P. Sotnikov,
A.S. Sheshukov, A.V. Vishneyad.Enik

T.Enik
R&D
S.Movchan

D. Baygarashev, \Bautin, Y.Kambar, GKekelidze, V.Kramarenko,
V. Lysan, K.Salamatin, NAzorskiy, E.Vasilieva, |.Zhukov,
A. Kolesnikov, V.Pavlov, SParzhickiy

Collaboration
Country or International

China

Czech Republic
France
Germany

Italy

City Institute or Laboratory
Beijing IHEP CAS

Prague CuU

Strasbourg CRN

Aachen RWTH

Hamburg Univ.

Milan UNIMI

Salerno INFN

49



Japan

Romania
Russia

Slovakia
Switzerland
Turkey
USA

Fukuoka
Nagoya

Tokyo
Magurele
Irkutsk
Moscow
Bratislava
Bern

Ankara
Batavia, IL
Cambridge, MA
Columbia, SC
Indianapolis, IN
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Kyushu Univ.
Nagoya Univ.
Toho Univ.
ISS

ISU

SINP MSU
CuU

Uni Bern
METU
Fermilab
Harvard Univ.
UofSC

IUPUI



02-0-11082011/2023 |Priority:| 1

Status: Beingconcludet

PANDA Experiment at the FAIR Accelerator Complex

Leader: G.D. Alexeev

Deputies: A.N. Skachkova
A.S. Vodopyanov

Participating countries and international organizations:
Belarus, CERN, Germany, Italy, Russia.

Issuesaddressed and main goals of research:
The study of exotic nucleanatter states and the nucleon structure in the PANDA experiment at FAIR. Start of construction
the PANDA muon detector.

Expected results in the current year:
1. Signing of the FAIRJINR corract on the muon system construction.

2. Preparation of a mass production workshop for MDT detectors.

3. Finalizing of electronics design.

4. Calibration of prototypes at CERN and JINR for all types of particles in the energy rangelo6f@e/.
5

Development of particle identification algorithms (PID) tuned on the basis of beam test results.

List of projects

Project Leader Priority
(period of realisation)
1. Experiment PANDA at FAIR G.D. Alexeev 1 (20222023)

List of Activities
Activity or Experiment Leaders Status

Laboratory or another Main researchers
Division of JINR
Responsible person

1. Experiment PANDA G.D. Alexeev Technical Proposal
DLNP V.M. Abazov, G.A. Golovanov, S.A. Kutuzo®y. A. Piskun,
A.N. Skachkova I.K. Prokhorov, A.M. Rozhdestvensky, A.G. Samartsev,

N.B. Skachkov, V.V. Tokmenin, L.S. Vertogradov,
Yu.L. Vertogradova, V.P. Volnykh, A.Yu. Verkheev, N.I. Zhuravle\

VBLHEP V.l. Astakhov, M.Yu. Barabanov, B.\Batyunya, V.A. Budilov,

A.S. Vodopyanov A.S. Galoyan, V.K. Dodokhov, A.A. Efremov, A.A. Feshchenko,
E.K. Koshurnikov, V.l. Lobanov, Yu.Yu. Lobanov, P.V. Nomokonc
I.A. Oleks, E.A. Strokovsky, S.S. Shimansky, A.O. Sidorin

MLIT V.V. Uzhinsky, T.l. Mikhaylova

BLTP A.S. Sorin, O.V. Teryaev
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Collaboration

Country or International
Organization

Belarus
CERN
Germany

Italy

Russia

City

Minsk

Geneva
Darmstadt
Frankfurt/Main
Munich
Genoa

Trento
Novosibirsk
Omsk
Protvino
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Institute or Laboratory

IP NASB
CERN

GSl

Univ.

TUM

INFN

UniGe

ECT*

BINP SB RAS
OB IM SB RAS
IHEP



02-2-11252015/2023 |Priority: | 1

Status: Being conclude

Astrophysical Researches with the TAIGA Experiment

Leader: A.N. Borodin
Deputy: L.G. Tkachev

Participating countries and international organizations:
Italy, Japan, Mexico, Republic of Korea, Romania, Russia.

Issues addressed and main goals of research:

1
2
3.
4

o

Search for local galactic sources of gamma rays with energies ab@geT20/.
Study of gamma rays fluxes from known sources in the same energy region.
Search for diffuse gamma rays from the galactic disk.

Study of the energy spectrum and the mass coniposif cosmic rays in the energy rangel6f®to 107 eV in order to
detect spots of Lorentz invariance violation.

Search for galactic PeVatrons.

The TAIGA observatory also plans to introduce a "hybrid method" of observatiencombined use of IAC&and HiScore
wide angle Cherenkov detectors. This method will not only significantly improve the quality eéiéghy gammaays
emission signal setdion from background hadron events, but will also help to match currently available parts of the cosn
ray spectrum obtained by groubdsedand orbital detectors.

In the NUCLEON space experiment, the spectra and elemental composition of cosmic ragseasreed in the energy
range of 18-10'°eV. Further progress in applying this technique is the planned CHEEO experiment. The unique
parameters of the detectwithin 5 years of direct extratmospheric measurements will provide data, large statistiich
allow identifying changes to the cosmic ray composition at an energy ug®e\Vi@nd measuring angular anisotropy of
cosmic rays.

Expected results in the current year:

1.
2.

Design, manufacturing, and testing IACT telescopes for the TAd@#eriment.

Development of event simulation programs in the TAIGA experiment. Upgrade of software for collectioning and process
data for the IACT telescopes, as well as for their hybrid mode of operation in conjunction with HiScore detectors.

MC simulaion of the joint operation of IACT telescopes and the TAIGA observatory'savigke Cherenkov detectors and
optimization of selection of gamnmaysevents from the background.

Monitoring of the brightest gamrray sources in a hybrid mode at the TAIGAsebratory.Upgrade of software for the
IACT data analysis.

Completion of the data analisys of the Tkl#ce experiments.
Design and beam tests of OLMHEERO prototypes.

Study of the Crab Nebula gamma radiation in the energy rangg®T2V. Observation dhe brightest extragalactic sources
of gamma radiation MAd421, Mrk-501.
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List of projects

Project Leader Priority
(period of realisation)
1. TAIGA A.N. Borodin 1 (20152023)

List of Activities
Activity or Experiment Leaders Status

Laboratory or another Main researchers
Division of JINR
Responsible person
1. Experiment TAIGA A.N. Borodin

Implementation

DLNP A.V. Blinov, V.M. Grebenyuk, F.F. Grinyuk, M.V. Lavrova, A. Pan,
S.Yu. Porokhovoy, L.G. Tkacheéshaikovskiy A.V.

VBLHEP N.V. Gorbunov, A.V. Skrypnik
MLIT |. Satyshev
2. Experiment TUS L.G. Tkachev Completion
DLNP A.V. Blinov, V.M. Grebenyuk, F.F. Grinyuk, M.V. Lavrova,
A.V. Tkachenko
3. Experiment OLVE-HERO L.G. Tkachev Preparation
DLNP A.V. Blinov, V.M. Grebenyuk, N.I. LavrovaA. Pan,
S.Yu. Porokhovoy, A.BSadovsky, A.V. Tkachenko
VBLHEP N.V. Gorbunov
MLIT |. Satyshev
FLNP A.D. Rogov

Collaboration
Country or International

Organization City Institute or Laboratory
Italy Turin UniTo
Japan Wako RIKEN
Mexico Puebla BUAP
Republic of Korea Seoul EWU
Romania Magurele ISS
Russia Irkutsk RIAP ISU

Moscow NNRU "MEPhI"

SINP MSU
Moscow, Troitsk INR RAS
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02-1-11062011/2023 |Priority:| 1
Status: Being Concludec

Investigations of Compressed Baryonic Matter
at the GSI Accelerator Complex

Leaders: V.P. Ladygin
V.V. lvanov
Deputy: O.Yu. Derenovskaya

Participating countries and international organizations:
Czech Republic, France, Germany, Poland, Romania, Russia.

Issues addressed and main goals of research:

Development and testing of detector prototypes based on the drift tubes and scintillation counters with SiPM readou
experiments at NICA with possible use in the CBM experiment at the FAIR/GSI accelerator complex. Preparation of publicati
on magnetic and force calculations for a superconducting dipole magnet. Study of the dynamics of multiple particle pnoductic
heaw ion collisions in the collider mode. Adaptation of advanced algorithms and software for triggering, modeling and d.
analysis for projects at NICA.

Expected results in the current year:
1. Development and testing of prototype detectors based on drift &uakscintillation detectors for SPD.

Publication of results for magnetic and force calculations for the superconducting dipole magnet of the CBM experiment

2
3. Adaptation of advanced algorithms and software for triggering and data analysis for SPD.
4. Simulation of the multiparticle dynamics in heavy ion collisions.

5

Application of advanced mathematical methods and fast computational algorithms for data analysis and selection of si
events for projects at NICA.

o

Adaptation of tracking and dagenalysis algorithms at HADES to fast online selectioBRiD.

7. Theoretical support for NICA initial phase experiments.

List of projects

Project Leader Priority
(period of realisation)
1. CBM V.P. Ladygin 1 (2011-2023)
V.V. lvanov
2. HADES V.P. Ladygin 1 (20102023)
O.V. Fateev
List of Activities
Activity or Experiment Leaders Status
Laboratory or other Main researchers

Division of JINR
Responsible person
1. CBM Project V.P. Ladygin
Development and production of detector V.V. Ivanov
prototypes based on drift tubes and scintillatior
detectors for NICA experiments. Application
of the developed algorithms and software
for trigger, simulation and analysis of data,
prototypes high-speed coordinate detectors.

Realization

55



Publication of results on magnetic calculations
of a superconducting dipole magnet

and silicon detectors
VBLHEP

MLIT

BLTP

2. Experiment HADES

VBLHEP

DLNP

Collaboration
Country or International
Organization

Czech Republic

France

Germany

Poland
Romania
Russia

S.P. Avdeev, |.V. Boguslavsky, A.V. Bychkov, D.Bementiev,
V.V. Elsha, O.V. Fateev, Yu.V. Gusakov, A.P. lerusalimov,
G.D. Kekelidze, N.B. Ladygina, V.M. Lysan, A.l. Malakhov,
Yu.A. Murin, A.D. Sheremetiev, A.L. Voronin,

A.l. Zinchenko, D.A.ZinchenkoN.l. Zamyatin

P.G. Akishin, E.P. Akishia, E.I. Alexandrov, |.N. Alexandrov,
D.V. Belyakov, O.Yu. Derenovskaya, I.A. Filozova, V.V. Ivanov,
A.V. Kryanev, A.M. Raportirenko, T.P. Sapozhnikova, P.V. Zrelov

S.G. Bondarenko

V.P. Ladygin
O.V. Fateev
A.V. Belyaev, A.P. lerusalimov, S.G. Reznikov, A.Yu. Troyan,
A.l. Zinchenko

Realization

G.l. Lykasov

City Institute or Laboratory
Rez NPI CAS
Orsay IPN Orsay
Darmstadt FAIR
GSl
TU Darmstadt
Dresden HZDR
Frankfurt/Main Univ.
Giessen JLU
Heidelberg Univ.
Munich TUM
Krakow SIP
Bucharest IFIN-HH
Moscow ITEP
NNRU "MEPhI"
SINP MSU
Moscow, Troitsk INR RAS
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02-1-10962010/2023 Priority: 1

Status: Being concludec

Study of Rare Charged Kaon Decays and Search for Dark Sector
in Experiments at the CERN SPS

Leaders: V.D. Kekelidze

Deputies D.V. Peshekhonov
D.T. Madigozhin

Participating countries and international organizations:
Belarus, Belgium, Bulgaria, Canada, CERN, Chile, Czech Republic, Germany, Italy, Mexico, Romania, Russia, Slova
Switzerland, United Kingdom, USA.

Issuesaddressed and main goals of research:

Realization of the NA62 Project allows to clarify the-@Blation problem, to measure precisely very rare charged kaon decay tc
charged pions and two neutrinos, to carry out a search for supersymmetric particlesirgpartners to observe physics beyond
the Standard Model. In addition, the characteristics of rare kaon and hyperon decays will be imBtawedetectors of the
NA62 high resolution magnetic spectrometer working in vacuum will be supported durieignesptal runs. Development of a
new detector prototype based on straws with a smaller diameter will be started to use it at higher intensity of tSefbearas.

for simulation, data analysis and processing will be developed.

The main objective of the Ab4 experiment is to search for new physics beyond the SM, namely the search for the da
photon(A"), hypotetical boson with 16.7 MeV mass and other manifestations of the dark sector in the experiments on the CE
SPS electron and muon secondary bedmrecking detectores based on the straw tube technology support. Software for data M
simulation and analysis will be developed. Data analysis will be provided.

Expected results in the current year:
In frame of NAG2:
1. NAG62 and NA48/2 data analysis will be dead out.

2. Software for the simulation of the magnetic spectrometer and fullpsetill be developed; system for detector calibration
and event reconstruction will be upgraded; general software of the experiment will be developed.

3. Calibration andesting of the NA62 straw detectors will be carried out.

4. Participation in the NA62 experimental run at the CERN SPS.
In frame of NA64:

1. NAG64, analysis of the experimental data.

2. Development and putting into operation of new track stations based on 6~mmudtes.Operation and support of the
detectors.

3. Participation in NA64 experimental ruivsthe new experimental zone on the H4 and muon SPS channels, CERN.
4. Online and offline software development, for the straw chambers analysis and for the DAQ exjpéniparticular.

5. Participation in the data taking at the CERN SPS.

List of projects

Project Leader Priority
(period of realisation)
1 NA62 V.D. Kekelidze 1 (20102023)
Deputy:
D.T. Madigozhin
2. NA64 V.. Matveev 1 (20172023)

D.V. Peshekhonov
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List of Activities
Activity or Experiment

Laboratory or other
Division of JINR
Responsible person
1. Experiment NA62

VBLHEP

2. Experiment NA64

VBLHE

DLNP

Collaboration

Country or International
Organization

Belarus
Belgium
Bulgaria

Canada

CERN

Chile

Czech Republic

Germany

Italy

Mexico
Romania

Leaders
Main researchers

V.D.

AZ.

D.D.

E.A.
N.A.

V.A.

D.V.

V.E.
E.A.

I.LA. Zhukov, A.V. Zinin
V.N.

City

Minsk
Louvairtla-Neuve
Blagoevgrad
Plovdiv

Sofia

Vancouver

Geneva
Valparaiso
Prague
Bonn
Mainz
Ferrara
Florence
Frascati
Naples
Perugia
Pisa
Rome

Turin
San Luis Potosi
Bucharest

Kekelidze

Status

Data taking
Data analysis

Baeva, A.ABelkova, D. Baygarashev, V.P. Falaleev, T.L. En
Emelyanov, S.R. Gevorgyan, L.N. Glonti, V.N. Gorbunova,
Gudzovsky, D. Kereibay, A.M. Korotkova, D.T. Madigozhin,
Molokanova, S.A. Movchan, I.A. Polenkevich, S.N. Shkarovs

Matveev
Peshekhonov

Preparation
Data taking
Data analysis

Burtsev, T.L. Enik, A.A. Festchenko, G.D. Kekelidze,
Kasianova, V.A. Kramarenko, V.M. Lysan, S.S. Parzhitsky,
V.V. Pavlov, L.N. TarasoveE.V. Vasilieva, P.V. Volkov,

Frolov
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Institute or Laboratory

INP BSU
UCL
SWU

PU

SuU
TRIUMF
uUBC
CERN
UTFSM
Cu
UniBonn
JGU
INFN
INFN
INFN LNF
INFN
INFN
INFN
INFN
Univ. "Tor Vergata"
INFN
UASLP
IFIN-HH



Russia

Slovakia
Switzerland
United Kingdom

USA

Moscow
Moscow, Troitsk

Protvino
Tomsk
Bratislava
Zurich
Birmingham
Bristol
Glasgow
Lancaster
Boston, MA
Fairfax, VA
Menlo Park, CA
Merced, CA
Upton, NY
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LPI RAS
HPPI RAS
INR RAS
IHEP
TPU

CuU

ETH

Univ.
Univ.
UofG

LU

BU

GMU
SLAC
UCMerced
BNL



02-0-10832009/2023 Priority: 1

Status: Beingconcluded
CMS.
Compact Muon Solenoid at the LHC
Leader: V.Yu. Karjavin
Scientific leader: lLA. Golutvin

Participating countries and international organizations:

Armenia, Austria, Belarus, Belgium, Brazil, Bulgaria, CERN, Ch@maatia, Cyprus, Czech Republic, Estonia, Finland, France,
Georgia, Germany, Greece, Hungary, India, Iran, Ireland, Italy, Lithuania, Mexico, Montenegro, Netherlands, New Zealz
Pakistan, Poland, Republic of Korea, Russia, Sei®in, Switzerland, Taan, Turkey, United Kingdom, USA, Uzbekistan.

Issues addressed and main goals of research:

The CMS Collaboration has constructed a geraugbose detector to be operational at the-sgamf the Large Hadron Collider
(LHC/CERN) to exploit its full disovery potential. Study of fundamental properties of the matter in Super High Energy- protor
proton and nucleusucleaus interactions.

The major activities of JINR are focused on the following directions:

i hadron calorimetry, including endcap hadron;

i forward muon stations with cathode strip chambers;

i development and realization of Physics program to test SM and BSM.

Expected results in the current year:

1. Processing and analysis of experimental data, development and improvement of muoreandgguction algorithms.
2. Upgrade and technical support of the CMS detectors.

3. CMS shifts, data taking, and data quality monitoring.
4

Development of software for GR{bBased distributed system for data processing and anddgsstransmission
betweenCMS Tier1/Tier-2 and JINR.

List of projects

Project Leader Priority
(period of realisation)
1. CMS V.Yu. Karjavin 1 (20102023)
I.A. Golutvin
2. Upgrade of the CMS Detector V.Yu. Karjavin 1 (20222023)
I.A. Golutvin

List of Activities
Activity or Experiment Leaders Status

Laboratory or other Main researchers
Division of JINR
Responsible person

1. Research physics programme S.V. Shmatov Realization
with the CMS detector
VBLHEP V.Yu. Alexakhin, S.V. Afanasiev, P.D. Budkovsky, I.I. Belotelov,

M.G. Gavrilenko, I.N. GorbunovA.Yu. Kamenev, V.Yu. Korsakov,
A.V. Laney, A.l. Malakhov, M.V. Savina, V.V. Shalaev, S.G. Shulg
K.V. Slizhevsky, I.A. Zhizhin, V.A. Zykunov, A.VVZarubin
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BLTP M. Deka, G.A. Kozlov, O.V. Teryaev

MLIT V.V. Korenkov, G.A. Ososkov, V.V. Palchik, N.N. Voytishin
GA&C B.S. Yuldashev
2. Hadron calorimetry A.V. Zarubin Maintenance
Data taking
VBLHEP P.D. Bunin, N.S. Golova, Yu.V. Ershov, Kobylets, A.M. Kurenkov
3. Forward muon station ME1/1 Yu. Karjavin Upgrade
Maintenance
Data taking
VBLHEP A.O. Golunovy N.V. Gorbunov, Yu.V. Ershov, A.Yu. Kamenev,

A.M. Kurenkov, A.M. Makan'kin, V.V. Perelygin, A.V. Zarubin

MLIT V.V. Palchik, N.N. Voytishin
4. Construction of the high granularity S.V. Afanasyev Realization
calorimeter
4.1 Experemental facility for complex tests S.V. Afanasyev
of HGCal b assettes A.l. Malakhov
4.2 Cooling plates and sensors for the High A.V. Zarubin
Granularity Calorimeter
VBLHE V.Yu. Alexakhin, P.D. Bunin, Yu.V. Ershov, A.O. Golunov,

N.V. Gorbunov, S.V. Kilchakovskaya, A.M. Kurenkov, V.A. Smirnc
E.V. Sukhov, T.V. Trofimov, V.V. Ustinov, N.l. Zamyatin,

A.V. Zarubin
MLIT A. KhvedelidzeV.V. Korenkov,V.V. Palchik,
N.N. Voytishin
GA&C B.S. Yuldashev
5. Development ofsoftware for V.V. Korenkov Realization

distributed computation, data
processing and analysis based
on GRID-technology
MLIT A.G. Dolbilov, A.O. GolunovV.V. Korenkov, |.S. Kadochnikov,
I.A. Kashunin, V.V. Mitsyn, D.A. Oleynik, G.A. Ososkov,
V.V. Palichik, A.Sh. Petrosyan, R.N. Semenadv,Satyshev,
T.A. Strizh, V.V. Trofimov, |.A. Filozova, N.N. Voytishin,

VBLHEP I.l. Belotelov, I.N. Gorbunov, N.V. Gorbunov, A.O. Golunov,
S.V. Shmatov
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Collaboration
Country or International
Organization

Armenia
Austria
Belarus

Belgium

Brazil

Bulgaria

CERN
China

Croatia

Cyprus
Czech Republic
Estonia
Finland

France

Georgia

Germany

Greece

Hungary

City
Yerevan
Vienna
Gomel
Minsk
Antwerp
Brussels

Ghent

Leuven
Louvainla-Neuve
Mons

Rio de Janeiro, RJ

Sao Paulo, SP
Sofia

Geneva
Beijing

Hangzhou
Split
Zagreb
Nicosia
Prague
Tallinn
Helsinki

Lappeenranta
Lyon

Paris

Saclay
Strasbourg
Thilisi

Aachen

Hamburg

Karlsruhe
Athens

loannina
Budapest
Debrecen
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Institute or Laboratory

Foundation ANSL
HEPHY
GSU

INP BSU
UAntwerp
ULB

VUB
Ugent

KU Leuven
UCL
UMONS
CBPF
UERJ
Unesp
INRNE BAS
SuU

CERN
"Tsinghua”
IHEP CAS
PKU

ZJU

Univ.

RBI

ucy

CuU

NICPB
HIP

UH

LUT

UL

IN2P3
IRFU
IPHC

GTU
HEPI-TSU
RWTH
DESY
Univ.

KIT

INP NCSR "Demokritos"
NTU

UoA

Ul

Wigner RCP
Atomki



India

Iran
Ireland
Italy

Lithuania
Mexico

Montenegro
Netherlands

New Zealand

Pakistan
Poland

Republic of Korea

Russia

Chandigarh
Jatani
Kolkata
Mumbai

Tehran
Dublin
Bari
Bologna
Catania
Florence
Frascati
Genoa
Milan
Naples
Padua
Pavia
Perugia
Pisa
Rome
Trieste
Turin
Vilnius
Mexico City
Puebla
Podgorica
Eindhoven
Auckland
Christchurch
Islamabad
Krakow

Otwock (Swierk)
Warsaw
Daejeon
Gwangju

Seoul

Dolgoprudny
Gatchina
Moscow
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ubD

PU
NISER
SINP
BARC
TIFR

IPM

UCD
INFN
INFN
INFN LNS
INFN
INFN LNF
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN

VU
Cinvestav
BUAP
Univ.
TUle
Univ.

ucC

QAU
AGH
AGH-UST
NCBJ
uw

KIST
CNU

KU

SJuU
SKKU
SNU
Yonsei Univ.
MIPT
NRC KI PNPI
ITEP

LPI RAS
NIKIET
NNRU "MEPhI"



Serbia
Spain

Switzerland

Taiwan

Turkey

United Kingdom

USA

Moscow, Troitsk
Novosibirsk
Protvino
Snezhinsk

St. Petersburg
Tomsk

Zhukovsky
Belgrade
Madrid

Oviedo
Santander
Villigen
Zurich

Taipei
Taoyuan City
Adana
Ankara
Istanbul

Bristol

Didcot
London
Baltimore, MD
Batavia, IL
Boston, MA

Boulder, CO
Buffalo, NY
Cambridge, MA

Charlottesville, VA

Chicago, IL

College Park, MD

Columbus, OH
Davis, CA
Detroit, Ml
Evanston, IL
Gainesville, FL
Houston, TX
lowa City, IA
Ithaca, NY
Knoxville, TN
Lawrence, KS
Lincoln, NE
Livermore, CA
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SINP MSU
INR RAS
NSU
IHEP
VNIITF
Electron
TPU

TSU

MDB

INS "VINCA"
CIEMAT
UAM

uo

IFCA

PSI

ETH

UZH

NTU

NCU

CuU
METU

BU

YTU
Univ.

RAL
Imperial College
JHU
Fermilab
BU

NU

CuU

uB

MIT

UVa

uic

UMD
osu
UCDavis
wsu

NU

UF

Rice Univ.
Ulowa
Cornell Univ.
UTK

KU

UNL
LLNL



Uzbekistan

Los Angeles, CA
Lubbock, TX
Madison, WI
Manhattan, KS
Minneapolis, MN
Nashville, TN
New Brunswick, NJ
New York, NY
Notre Dame, IN
Oxford, MS
Pasadena, CA
Pittsburgh, PA
Princeton, NJ
Providence, RI
Riverside, CA
Rochester, NY
San Diego, CA
Santa Barbara, CA
Tallahassee, FL
Tuscaloosa, AL
Wako, TX

West Lafayette, IN
Tashkent
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UCLA

TTU
UW-Madison
KSU

UofM

VU

RU NB

RU

ND

UM

Caltech
CMU

PU

Brown

UCR

UR

SDSU
UCsB

FSU

UA

BU

Purdue Univ.
INP AS RUz



02-0-10852009/2023 Priority: 1

Status: Being concludec

Studies of the Nucleon and Hadron Structure at CERN

Leaders: A.V. Guskov
A.P. Nagaytsev

Participating countries and international organizations:
CERN, Czech Republic, France, Germany, India, Israel, Italy, Japan, PBtndjal, Russia, Taiwan, USA.

Issues addressed and main goals of research:

Studies of the generalized partdistributions in various exclusive processes. Study of the mechanisms of exclusive productic
of photons, pions and vector mesons in the processes of deep inelastic scattering of muons on nuclei (DIS) and infproces
deep inelastic virtual Compton s$tsxing (DVCS). Measurements of the polarizability of a pion. Study of the structure of nucleon
in Drell-Yan processes. Study of inclusive and sémolusive processes in DIS reactions of muons and hadrons on polarizec
targets.

1. Measurements of the structufunctions of a nucleon, polarized parton distributions of nucleons.
Measurements of the structure of nucleons in vuon pair production-{£ae]lJ/Psi).

Spin effects in hadron interactions at-3.8~GeV.

2
3
4. Study of the mechanisms of exclusive productbphotons, pions ang -mesons in DIS and DVCS processes.
5. Measurement of the Primakoff reactions cross sections.

6. Creation and development of a set of programs for modeling and data procggstem support for CERN software.
7

Preparation of detectors for the COMPABSpectrometer.

Expected results in the current year:
1. Measurement of® production in thgrocesses of exclusive deep inelastic scattering of muons on a hydrogen target.

2. Measurements of Collins and Sivers asymmetry on hydrogen and deuterium targets.

3. Measurement of senmclusive scattering on hydrogen and deuterium targets with 2 gadrons fiwaduc
4. Measurement of transverse spin asymmetries in-egnliisive scattering processes.
5

Software development and modeling of vaious reactions studied on the COMPg@8trometerAnalysis of data in JINR
and preparation of publications.

o

Theoretical stdies on the program COMPAS%nd COMPASSI.

7. Extraction of spin asymmetries from the 2022 run data of $echisive Deednelastic Scattering (SIDIS) of muons off
transversely polariseilLiD target.

List of projects

Project Leader Priority
(period of realisation)
1. COMPASSII A.P. Nagajtsev 1 (2011-2023)
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List of Activities
Activity or Experiment

Laboratory or other
Division of JINR
Responsible person
I.  Experiment COMPASS I

1. Hadron calorimeter
VBLHEP
DLNP

2. Electromagnetic calorimeter

VBLHEP

DLNP

3. Muon system

DLNP

4. System of the data taking

5. Software devlopment.Data analysis

VBLHEP

DLNP

MLIT

6. Measurements of generalized

parton distributions

VBLHEP

DLNP

BLTP

7. Studies of DrelkYan processes

DLNP

8. Spin effects in hadron
interactions at 0.33.0 GeV

DLNP

Leaders Status
Main researchers

A.P. Nagaytsev Data taking

Data analysis

O.P. Gavrishchuk Maintenance

V.A. Anosov

A.S. Selyunin, A.V. Rybnikov

A.P. Nagaytsev
N.V. Anfimov

Maintenance

V.A. Anosov, O.P. Gavrishchuk

A.l. Antoshkin, A.V.Guskov, V.M. Kudryavtsev, A.G. Olshevskiy,
A.V. Rybnikov, A.S. Selyunin, I.E. Tchirike¥orin, V.N.Frolov

G.D. Alekseev Maintenance

V.M. Abazov, G.A. Golovanov, A.ARiskun, A.G. Samartsev,
V.V. Tokmenin, L.S. Vertogradov, N.l. Zhuravlev

V.N. Frolov Maintenance

E.V. Zemlyanichkina
A.V. Guskov

Realization

R.R. Akhunzyanov, RGushcherski, A.V. Ivanov, Yu.l. lvanshin,
0O.M. Kuznetsov, A.P. Nagaytsev, N.S. Rogacheva,
D.V. Peshekhonov, I.A. Savin, E.A. Salmina

N.V. Anfimov, A.l. Antoshkin, A.O. Gridin, I.I. Denisenko,
A. Maltsev, A.G. Olshevskiy, A.V. Rybnikg\A.S. Selyunin

P.V. Zrelov, A.Sh. Petrosyan

A.P. Nagaytsev
A.V. Guskov

Realization

|.A. Savin

R.R. Akhunzyanov, R. Guscherski, G.V, O.M. Kuznetsov,
N.S. Rogacheva, V.Reshekhonov, E.A. Salmina, O.V. Teryaev,
E.V. Zemlyanichkina

I.I. Denisenko, A. Maltsev, A.G. Olshevskiy

O.V. Teryaev

A.V. Guskov Realization

I.I. DenisenkoA.O. Gridin, A. Maltsev

A.V. Kulikov

. Data processing
D.A Tsirkov

T.I. Azaryan, S.N. Dymov, V.l. Komarov, V.S. Kurbatov,
Zh. Kurmanaliev, A. Kunsafina, V.V. Shmakov, Yu.N. Uzikov,
B.Zh. Zalikhanov
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9. Studies of semiinclusive
reactions
VBLHE

Il. Theoretical studies

BLTP

I.LA. Savin
E.V. Zemlyanichkina

A.V. lvanov, Yu.l. lvanshin, S.Rzevorgyan, N.S. Rogacheva, E.A. Salmina

O.V. Teryaev

S.B. Gerasimov, A.V. Kotikov, A.M. Sidorov

lll. Exploring fundamental properties
of hadrons at AMBER experiment

DLNP

VBLHEP

Collaboration

Country or International
Organization

CERN
Czech Republic

France
Germany

India
Israel
Italy

Japan
Poland

Portugal

Russia

Taiwan
USA

A.V. Guskov

Realization

Realization

Realization

G.D. Alexeev, I.I. Denisenko, V.N. Frolov, A. Gongadze,
M.l. Gostkin, A.O. Gridin, N.AKovyazina,V.G. Kruchonok,

A. Maltsev

V.A. Anosov, O.P. Gavrishchuk, R.l. Gushterski, A.Yu. Korzenev,
O.M. Kouznetsov, I.A. Savin, E.V. Zemlyanichkina

City
Geneva
Brno
Liberec
Prague
Saclay
Bochum
Bonn
Freiberg
Mainz
Munich
Kolkata
Tel Aviv
Trieste
Turin
Yamagata
Otwock (Swierk)
Warsaw
Aveiro
Lisbon
Moscow
Protvino
Tomsk
Taipei
Urbana, IL
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Institute or Laboratory

CERN
BUT
TUL

Cu
SPhN CEA DAPNIA
RUB
UniBonn
TUBAF
JGU
TUM
MIERE
TAU
INFN
INFN
Yamagata Univ.
NCBJ
wuT
UA

LIP

LPI RAS
IHEP
TPU

AS

I



02-1-1086:2009/2023 |Priority: | 1

Status: Being conclude

Strangeness in Hadronic Matter and Study of Inelastic Reactions
Near Kinematical Borders

Leaders: E.A. Strokovsky

E.S. Kokoulina
D.O. Krivenkov

Participating countries and international organizations:
Belarus, Czech Republic, Japan, Russia, Slovakia, Ukraine.

Issues addressed and main goals of research:
Strangeness in hadronic matter and study of boundary effects:

i study of stabilizing effects of strangeness in nuclear matter and properties of the lightest hypernuclei;

T study of multiparticle dynamics in the inelastic protproton and protomucleus interactions with extremally high multiplicity;

T study of spetta and yields of soft photons in the deutemutleus and nucletrsucleus interactions.

Expected results:

1.
2.

Experimental conclusion about the existence of the hypernugheus

New experimental data on the properties of the lightest hypernuclei and experimental verification of correspondingl theore
models forthesehypernuclei.

New experimental data on the diipe location for loosely bound light hypernuclei with high neatexcess, necessary for
the development of the theory of neutmich hypernuclei and models of their production in 1oemtral nucleusiucleus
interactions.

New experimental data on the production of strangeness and vector mesons (including thosmgestitaige quarks) by
polarized photons (close to the relevant thresholds).

Measurement of the measured energy spectra of gaqnargta (in the energy range up to several MeV), produced in the
interactions of different nuclear beams (from deuterium tonheaclei) of Nuclotron with various nuclear targets, with
theoretical predictions depending on the multiplicity of charged and neutral particles, as well as on the photon engssion a
verification of various physical hypotheses about the mechanigonsaiction of "direct” photons in the nuclear interactions.

Production of an electromagnetic calorimeter prototyp
the AMIini SPD0O test bench.

Expected results in the current year:

1.

Data taking fofsH search using beam @fi nuclei. Analysis of the first experimental data for thel search and for the
measurements of hyperhydrogen isotdpékand* H lifetimes.

Upgrade of the HyperNIS magnetic spectrometer (tracking system) mgatid planes of GEM detectors. These detectors,
which have already been (partially) purchased and are being tested at the HyperNIS setup by staff, will be integrated int
setup to improve accuracy of the hypernucleus decay vertex determinaticaraBogpof a project for joint experiments with
SRC, integration of detectors, development of a technical design for a spectrometer with two magnets (installations
second magnet, supply of communications, supports for detectors), common data @cgyisiéms (design and tests), MC
for the optimal geometry of joint detectors.

Within the collaboration with Japan: data taking at LEPS/LEPS2 setups on the production of strangeness and vector m
(including those, containing strange quarks) by poldriz@otons (close to the relevant thresholds); analysis of data on sucl
reactions, taken before.

69



Development of silicon photomultipliers (SiPM) for a compact soft photon spectrometer based on the Gadolinium Galli
Garnet(GaGG:Ce). Investigation of the pentage ratio of the GW components of the composite material as radiators of
the soft photon calorimeter. Manufacture of silicon p
manufacture of a calibration device based on a picogksolidstate laser in cooperation with the PFP Research Institute
(Minsk).

Participation in the simulation of the calorimeter use in the SPD setup for the task of direct photon registrationewithin
development of the SPD physical program with pakti beams of light nuclei and protons. Participation in works on
simulation of the polarimeters (to be created) for experiments with polarized beams at the VBLHEP accelerator comple:

Preparing a new project to replace the one being completed.

Comparison bthe average of the transverse and longitudinal momentum components of charged particles as a functio
multiplicity. Determination of the critical multiplicity at which the components become indistinguishable and estabiishing
connection with the pin condensate region.

List of Activities

Activity or Experiment Leaders Status

Laboratory or other Main researchers
Division of JINR
Responsible person

Experiment NIS-GIBS E.A. Strokovsky Realization
J. Lukst_ms Datataking
D.O. Krivenkov
VBLHE V.D. Aksinenko,M.H. Anikina, T. Atovullaev, A.V. Averyanov,

A.N. Bayeva, S.N. Bazylev, A.E. Baskakov, D.V. Dementiev,
A.A. Feschenko, A.A. Fedyunin, A.l. Filippov, S.V. Gertsenberger
A.M. Korotkova, Yu.A. Murin, S.Nepochatykh, O.V. Okhrimenko,
S.N. Plyashkevich, N.G. Parfenova, M. Patsyuk, P.A. Rukoyatkin,
A.V. Shipunov, M.O. Shitenkov, A.D. Sheremetiev,

I.V. Slepnev,V.M. Slepnev, N.A. Tarasov, A.V. Terleskiy,

A.L. Voronin
DLNP B.A. Popov, V.V. Tereschenko, S.V. Tereschenko
OCE A.N. Parfenov
Experiment NEMAN E.S. ngqulina Project preparation
V.A. Nikitin Data taking
VBLHEP V.P. Balandin, N. Barlykov, Yu.T. Borzunov, V.B. Dunin, V. Dudin

O.P. Gavrischuky.Yu. Ivanenko,A.V. Konstantinov,
D.A. Kirillov, R.l. Kukushkina,Yu.P. Petukhov, V.V. Popov,
I.A. Rufanov,M.V. Tokarev, S.Yu. Sinelcshikovay.A. Zykunov

BLTP

Collaboration
Country or International
Organization

Belarus

City

Gomel

Minsk

Yu.A. Bystritsky

Institute or Laboratory

GSTU

GSU
"INTEGRAL"
"Radateh"
BSUIR

IAP NASB
INP BSU

IP NASB
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Czech Republic

Japan
Russia

Slovakia
Ukraine

Prague

Osaka
Chernogolovka
Moscow

Moscow, Zelenograd
Protvino

St. Petersburg
Syktyvkar

Banska Bistrica

Kiev
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ISSP RAS
"Azimuth-Photonics"
"FOMOSMATERIALS"
NNRU "MEPhI"

SINP MSU

RIMST

IHEP

SPbhSPU
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UMB
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02-0-10652007/2023 Priority: 1

Status: Being conclude

NICA Complex: Design and Construction of the Complex
of Accelerators, Collider and Physics Experimental Facilities
at Extracted and Colliding lon Beams Aimed at StudyingDense
Baryonic Matter and the Spin Structure of Nucleons and Light lons,
and at Carrying out Applied and Innovation Projects

Leaders: V.D. Kekelidze
A.S. Sorin
G.V. Trubnikov

Deputies: A.V. Butenko
V.M. Golovatyuk
M.N. Kapishin

Participating countries and international organizations:

Armenia, Australia, Azerbaijan, Belarus, Bulgaria, CERN, Chile, China, Cuba, Czech Republic, Egypt, France, Geor
Germany, Israel, Italy, Japan, Mexico, Moldova, Mongolia, Poland, RomRuossia, Serbia, Slovakia, South Africa, Sweden,
Ukraine, USA.

Issues addressed and main goals of research:

Search and investigation of phase transitions in strongly interacting nuclear matter at extremely high baryon dengities, stu
the nucleon spintgicture, of light nuclei and polarization phenomena in few nucleon systems. Development of theoretical mod
of the studied processes and theoretical support of the experiments. Development of the Nuclotron accelerator congitex as :
facility for studying relativistic nuclear collisions in the range of atomic masses 8187 Investigation of reaction dynamics
and studing modifications of hadron properties in nuclear matterfimeshold strange hyperons production and search for hyper
nuclei in interactions of the Nuclotron extracted ion beams with fixed targets at the BM@N detector. Investigation of the nucl
structure at short internucleon distances at the BM@N detector. Development aduysttegge creation of the NICA heavy ion
collider acelerator complex, the mulfiurpose detector (MPD/NICA) and spin physics detector (SPD/NICA) for experiments
with colliding heavy ions beams. Modernization of extraction beam lines. Carrying out of experiments with ion beams «
polarized proton and deuter beams at the Nuclotrobevelopment of the infrastructure for applied research at NICA heavy ion
beams.

Expected results in the current year:

1. Development and expansion of the physical programme presented in the "White Paper" of the NICA projeirtg @btain
theoretical results for processes of strong interactions in th@emuarbative QCD region, development and tests of models
for nuclear matter properties descriptions at extremely high temperatures and densities, investigation of possible nu
matter states and nuclear collision dynamics at extreme baryonic densities as well as observation of these pheromen:
odd effects and spin asymmetries.

2. Completion of the planned tasks within the NuclotMICA project: assembly and testing of the maimbsystems.
Development of beam diagnostics systems. Increasing the intensity of the beam fr8fl thelarized particle
source Preparation of th&luclotron for solving firstpriority tasksof the NICA progranwithin available running time.
Technical degn on the SC resonator prototype for the proton linBesign of new proton and light ion linear accelerator
LILAC.
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10.
11.
12.
13.

14.

15.

Commissioning of the HILAC linear acceleratar { 4.14) achieving its design parameters. Developmentugggade of
theengineering infrastructure. The Boostests and physidseam runs.

Tests ofthe elements of the beam extraction &adsportation systefnrom the Booster to Nuclotron. Manufacturitite
elements of beam transfer systfom Nuclotron to Collider.

Completion of the tunnel building works for installatiiie NICA collider elements and systems.

Preparing the BM@N satp for the physics run with a heavy ion beam extracted from the Nuclotron. New data collectio
with a heavy ion beam at BM@N. Analysisnew experimantal data collected at BM@N.

Construction and tests of the MPD setup systienagcordance with the work scheduBerial production of the start option
detectors.

Preparation of theéechnical project of the SPD experimeevelopment oflie physics motivationmodeling, optimization
of the setup configuration, including continuation of theoretical studies of charmonia production processes in polariz
proton and deuteron collisions.

Increase in computing power of thNeCA computing clusteand upgrade of its infrastructure.
Completion of manufacturing and tests the NICA lattice collider magnetic system elements.
Put the new cryogenicompressor station and cryogenic facilities in building 1b.
Reconstruction of the Measuring hall for thekgd channels system.

Completion of equipment installation at applied research channels, at the station for irradiation of electronic complonents
biological objects with longange ions and at the station for irradiation of electronic componentsowitriergy ions.

Expert assessment of the technology solutions used during development of the beamlines for applied research, of static
irradiating electronic components and biological objects with -tamge ions and of stations for irradiating elenic
components with lovenergy ions. Formulation of proposals for the development of beamlines and irradiation stations f
applied research.

Preparation of the program of the first experiments on beamlines for irradiation of electronic componenttogiualbi
objects.

List of projects

1.

2.

3.

Project Leader Priority
(period of realisation)
NuclotronNICA A.V. Butenko 1 (2011-2023)

G.G. Khodzhibagiyan
Scientific leader:
I.N. Meshkov
BM@N M.N. Kapishin 1 (20122026)

MPD V.M. Golovatyuk 1 (2011-2025)
V.D. Kekelidze

SPD A.V. Guskov 1 (20202023)
Deputy:
V.P. Ladygin
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List of Activities
Activity or Experiment Leaders Status
Laboratory or other Main researchers
Division of JINR
Responsible person

1.1. NICA injection A.V. Butenko Realization
complex: technical design V.A. Monchinsky
preparation and E.M. Syresin

construction of the NICA ~ A.V. Tuzikov
injection complex:(sources

of heavy ions and polarizec

light nuclei, HILAC linear

accelerators of heavy ions

and light nuclei of beam

transporting to the

Nuclotron)

1.1.a.Commissioning of the E.E. Donets Realization
heavy ionsource (KRION)

1.1.b.Upgrade the polarized V.V. Fimushl_<in Realization
proton and deuteron R.A. Kuzyakin
source (SPI)

ll.c. Development and D.E. Donets Realization
construction of the beam E.V. Gorbachev
injection systems and A.V. Tuzikov
beam transportation V.l. Volkov

channels.Development of
the beam control
and diagnostics systems

1.1.d.Design aed start of A.V. Butenko Realization
construction the K.A. Levterov
new proton and lightion  B.V. Golovensky
injector LILAC E.M. Syresin
VBLHEP M.Yu. Averyanov, V.S. Alexandrov, A.V. Alfeev, V.P. Akimov, V.A. Andreev,

A.M. Bazanov, A.Yu. Boytsov, E.Autenko, A.A. Fateev, A.R.Galimowl.l. Garanzha,
A.G. Kobets, V.V. Kobets, V.N. Karpinsky, O.S. Kozlov, S.Yu. Kolesnikov,

A.E. Kirichenko, M.V.Kulikov, L.V. Kutuzov, R.A.Kuzyakin, D.A. Lyuosev,

A.A. Martynov, S.V. Mikhaylov, V.V. Myalkovsky, A.V. Nestev, K.G.Osipov,

R.V. Pivin, D.O. Ponkin, Yu.V. Prokofichev, A.Yu. Ramzdorf, D.N. Rassadov,

S.V. Romanov, G.S. Sedykh, V.V. Seleznev, A.O. Sidorin, 1.V. Shirikov, V.B. Shutov
V.V. Tarasov, A.V. Tuzikov, A.A. Voronin, A.V. Zakharov

GA&C G.V. Trubnikov
1.2. Assembling and startup  A.V. Butenko Realization
of the NICA Booster and G.G. Khodzhibagiyan

its technological systems |.N. Meshkov
E.M. Syresin
A.O. Sidorin
1.2.a.Magnet cryostat system, A.R. Galimov Realization
vacuum system, system  A.O. Sidorin
of electron cooling
1.2.b.Power supply and energy E.V. lvanov Projecting
evacuation system V.N. Karpinsky Realization
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1.2.c.RF accelerating system
of the Booster

1.2.d.Diagnostics, injection,
correction of optics,
beam extraction and
transport systems
VBLHEP

DLNP

GA&C

1.3. Development of the
Nuclotron

1.3.a.Magnet cryostat system,
vacuum system

1.3.b.Power supply and energy
evacuation system

1.3.c.RF accelerating system
of the Nuclotron

1.3.d.Diagnostics, injection,
correction of optics,
beam extraction and
transportation systems

VBLHEP

O.l. Brovko

Realization
A.V. Tuzikov Projecting
V.1. Volkov Realization

N.N. Agapov, A.SAverichev, M.Yu. Averiyanov, V.A. Andreev, R.V. Andryukhin,
A.V. Alfeev, A.M. Bazanov, A.A. Baldiny.l. Batin, A.N. Beloborodov,

D.N. BogoslovskyV.P. Chernyaev, D.E. Donets, V.M. Drobin, V.N. Emelianenko,
G.E. Ivanov, A A. Fateev, S.A. Goncharov, EGorbachev, A.Yu. Grebentsov,

I.L. Guryleva, A.A.Fateev, A.V.Filippov, O. Kazinova, P.R.Kharyuzov, A.E. Kirichenk
H.G. Khodzhibagiyan, S.A. Korovkin, O.S. Kozlov, S.Yu. Kolesnikov, A.V. Konstantii
S.A. Kostromin, M.A. Korobitsyna, A.l.Korobkow.V. Kosachev, E.V. Kostyukhov,
A.V. Kudashkin, G.L. Kuznetsov, E.A. Kulikov, O.A. Kunchenko, N.I. Lebedev,

A.V. Lushin, S.V. Mikhaylov, V.A. Mikhaylov, V.V. Myalkovsky, A.VNesterov,

D. N.Nikiforov, A.L. Osipenkov, K.G.Osipov, A.V. Peltikhin, M.V. Petrov

G.A. Petrovsky,R.V. Pivin, N.V. Pilyar, O.V. Prozorov, S.V. Romanov, P.A. Rukoyatl
T.V. Rukoyatkina, A.B. Safronov, N.V. Semin, G.S. Sedykh, V.V. Seleznev, A.S. Sel
A.V. Shabunov, M.M. Shandov, V.S.Shvetsov, A.A. Shurygin, A.l. Sidorov, Mir®va,
A.N. Svidetelev, V.V. Tarasov, A.M. Tikhomirov, N.D. Topilin, Yu.A. Tumanova,

V.1. Tyulkin, B.V. Vasilishin, A.l. Zagrai, A.Yu. Zakharov

E.V. Akhmanova, V.I. Hilinov, O.S. Orlov, A.Yu. Rudakov, N.A. Rybakov,
L.V. Soboleva, A.ASidorin, S.L. Yakovenko

G.V. Trubnikov

A.V. Butenko

uten Projecting
A.O. Sldorm Realization
E.M. Syresin
A.R.Galimov Projecting
Realization
E.V. Ivanqv Projecting
V.N. Karpinsky Realization
O.1. Brovko Projecting
Realization
E.V. Gorbachev Projecting
P.A. Rukoyatkin Realization
V.l. Volkov

S.Yu. Anisimov, A.S. Averichev, M.Yu. Averiyanov, V.A. Andreev, R.¥Andryukhin,
A.V. Alfeev, A.M. Bazanov, V.V. Batin, V.V. Borisov, V.P. Chernyaev, D.E. Donets,
A.A.Fateev, A.V.Filippov,A.Yu. Grebentsov, S.A. Goncharov, I.V. Gorelyshev, S. Gt
G.E. lvanov, A.E. Kirichenko, G.G. Khodzhibagiyah,l. Korobkov, O.S. Kalov,

S.Yu. Kolesnikov, N.G. Kondratiev, A.V. Konstantinov, A.V. Kopchenov, V.V. Kosac
S.A. Kostromin, A.V. Kudashkin, G.L. Kuznetsov, O.A. Kunchenko, N.I. Lebedev,
S.V. Mikhaylov, V.A. Mikhaylov, A.V. Merkuriev, D.V. Monakhov, V.V. Myalkovsky,
A.V. Nesterov, A.L. OsipenkoK.G. Osipov, G.A. PetrovskyR.V. Pivin, O.V. Prozorov
S.V. Romanov, N.V. Semin, G.S. Sedykh, V.V. Seleznev, A.S. Serde&v,Shvetsov,
A.l. Sidorov, A.A. Shurygin, V.V. Tarasov, A.V. Tuzikov, V.B Vasilishify,Yu. Zakharov
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1.4. Technical dgsign, R&D S.A. Kostromin Projecting
of technological systems V.A. Lebedev Realization
and construction of the ~ |.N. Meshkov
NICA heavy ion collider ~ A.O. Sidorin
with an energy of E.M. Syresin
Ecm=4-11 GeV and an
average luminosity
of 11077 fry dgfiy?
and light polarised nuclei
with a luminosity of
111032 fry dZfiy* (by protons,
at Ecm=27 GeV)
1.4.a.Magnet cryostat and A.R. Galimov Realization
vacuum systems G.G. Khodzhibagiyan
1.4.b.Power supply a_nd E.V. Ivanqv Realization
energyevacuation system V.N. Karpinsky
1.4.c.RF system of the Collider O.l. Brovko Projecting
A.Yu. Grebentsov Realization
1.4.d.Bgam diagnostics, A.V. Tuzikov Projecting
injection aqd V.l. Volkov Realization
transportation systems
1.4.e.Beam cooling systems A.O. Sidorin Projecting
Realization
1.4.f. Systems of pro_ton_ and S.A. Kostromin Projecting
deuteron polarization Realization
monitoring and control
VBLHEP S.A. Arefiev, N.N. AgapoyV.S. Alexandrov, A.V. Alfeev, V.A. Andreev,
R.V. Andryukhin, A.S. Averichev, A.M. Bazanov, V.I. Batin, N.Blinov, O.l. Brovko,
V.V. Borisov, S.A. Dolgy, A.M. Donyagin, V.M. Drobin, A.V. Eliseev, A.A. Fateev,
A.V. Filippov, M.N. Filippov, N.A. Filippov, V.V. Fimushkin, O.M. Golubitsky,
S.A. Goncharov, E.V. Gorbachev, I.V. Gorelyshev, Yu.V. Gusaka. Ivanov,
I.E. Karpunina, M.A. Kashunin, H.G. Khodzhibagiyan, A.E. Kirichenko, S.V.Kirov,
0.S. Kozlov, N.G. Kondratiev, A.V. Konstantinov, A.V. Kdpnov, A.l. Korobkov,
S.A. Korovkin, V.V. Kosachev, A.V. Kudashkin, P.I. Kudryashov, E.A. Kulikov,
M.V. Kulikov, O.A. Kunchenko, L.V. Kutuzov, G.L. Kuznetsov, R.A. Kuzyakin,
N.l. Lebedev, A.A. Makarovp.V. Monakhov, D.N. Nikiforov, A.M. Nikitin, E.A. Negey,
A.V. Nesterov, A.L. Osipenkov, K.G. Osipov, M.V. Petrov, G.A. Petrovsky, R.V. Pivil
O.V. Prozorov, S.V. Romanov, P.A. Rukoyatkin, T.V. Rukoyatkina, N.V. Semin,
M.M. Shandov, A.V. Shemchuk, E.V. Shevtchenko, V.M. Shumkov, A.A. Shurygin,
A.O. Sidorh, A.l. Sidorov, S.A. Smirnov, Z.l. Smirnova, E.M. Syresin, A.N. Scherbak
A.L. Svetov, V.S. Shvetsov, V.V. Tarasov, A.M. Tikhomirov, N.D. Topilin,
G.V. Trubnikov, Yu.A. Tsvetkova, Yu.A. Tumanova, B.V. Vasilishin, A.l. Zagray,
A.Yu. Zakharov, V.M. Zhalbsky, A.G. Zorin
DLNP E.V. Akhmanova, V.I. Khilinov, O.S. Orlov, A.Yu. Rydakov, N.A. Rybakov,
L.V. Soboleva, T.A. Stepanova, A.A. SidorBL. Yakovenko
LRB G.N. Timoshenko
DRB V.N. Buchneyv, V.Yu. Schegolev
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1.5.

2.1

2.2,

2.3.

2.4,

R&D, construction and developmenN.N. Agapov

of cryogenic systems

VBLHEP

BM@N project

Development of the operational areiS.Yu. Anisimov
of the setup: increasing the radiatiorM.N. Kapishin

protection, improving detector
subsystems and engineering
infrastructure

Construction of the basic detector
complex of the BM@N setup

Development of the technological
and engineeringsystems, control

Projecting

G.G. Khodzhibagiyan Realization

A.B. Arefiev, V.I. Batin, N.A. Baldin, M.A. Basheva, D.M. Belov, Yu.T. Borzun
V.M. Drobin, N.L. Egorova, N.E. Emelyanov, E.YHilippova, I.N. Goncharov,
S.P. Gorelikov, E.V. Gromova, S.V. Gudkov, E.Yu. Ilvanenko, E.V. Ivanov,
M.V. Kondratiev, K.K. Kozlovski, A.V. Konstantinov, V.A. Kosinov,

E.A. Kulikov, D.V. Lobanov, Yu.A. Mitrofanova, V.V. Orlov, |.M. Petrov,

R.V. Peshkov, &\. Sidorov, S.A. Smirnov, E.I. Vorobiev, O.B. Yarovikova

M.N. Kapishin Realization
Realization

S.M. Piyadin

M.N. Kapishin Realization

A.l. Maksymchuk

S.Yu. A_‘niSi.mOV Realization

S.M. Piyadin

systems and test areas of the setupN.D. Topilin

VBLHEP

MLIT

FLNP
BLTP

Analysis of BM@N

experimantal data and feasibility
studiesfor BM@N program in
heavy ion beams

MPD project

Kh.U. Abraamyan, G.N. Agakishiev, S.V. Afanasi&A. Alishina,

T.A. Atovullaev, V.A. Babkin, D.A.Baranov, P.N. Batyuk, SBazylev,

D.N. Bogoslovsky, M.G. Buryakov, S.G. Buzin, A.l. Chebotov, B. Dabrovska,
D.V. Dementiev, A.V. Dmitriev, P.O. Dulov, D.K. Dryablov, D.S. Egorov,

V.V. Elsha, A.A. Fedyunin, I.A. Filippov, |.R. Gabdrakhmanov, A.V. Galavano
O.P. Gavrischuk, K.VGertsenberger, V.M. Golovatyuk, M.N. Kapishin,

V.Yu. Karzhavin, R.R. Kattabekov, V.D. Kekelidze, Yu.T. Kiryushin,

S.V. Khabarovyu.S. Kovalev, V.I. Kolesnikov, A.A.Kolozhvari, Yu.A. Kopylov,
L.D. Kovachev, A.S. Kuznetsov, S.N. Kuklin, E.M. Kulish, Elfadygin,

N.A. Lashmanov, V.V.Lenivenko, A.M. Makan'kin, A.l. Maksimchuk, A.l.
Malakhov, S.P. Merts, A.N. Morozov, Yu.A. Murin, R.V. Nagdas&N. Nikitin,
S.V. Novozhilov, M.A. Patsyuk,Yu.P. Petukhov, S.M. Piyadin, V.A.Plotnikov,
V.Yu. Rogov, P.ARukoyatkin, M.M. Rumyantsev, I.A. Rufanov, D.G. Sakulin,
S.A.Sedykh, S.V. Sergeev, A.D. Sheremetiev, A.l. Sheremetieva, M.O. Shitel
A.S. Sorin, V.N. Spaskov, Yu.Yu. Stepanenko, E.A. Streletskaya, D.A. Suvari
I.V. Slepnev, V.M. Slepnev, |.P. Slepd®,V. Sukhov, M.O. Shitenkov,

A.V. Shutov, V.B. Shutov, A.V. Schipunow!.D. Topilin, B.L. Topko,

Yu.A. Topko,N.A. Tarasov, O.G. Tarasov, A.Verletsky,V.V. Teryaev,V.V.
Tikhomirov, A.A. TimoshenkoN.D. Topilin, I.A. Tyapkin, V.A. Vasendina,

A.V. Vishnevsky, A.A.Voronin, V.l. Yurevich, N.I. Zamyatin, V.N. Zhezher,
A.l. Zinchenko, E.V. Zubarev

E.l. Alexandrov, I.N. Alexandrov, N.A. Balashov, |.A. Filozova,
Zh.Zh. Musulmanbekov, V.V. Palichik, I.S. Pelevaniuk, D.V. Podgainy,
O.l. Streltsova, N.N. Voytishin, M.l. Zuev

E.l. Litvinenko

M. Baznat, A.S. Khvorostukhin

M.N. _Kapishin Realization
A.l. Zinchenko

V.M. Golovatyuk Realization
V.D. Kekelidze

V.G. Ryabov
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3.1

3.2.

VBLHEP

DLNP

MLIT

FLNP

Design and construction

of the superconducting solenoid
and magnet yoke

VBLHEP

Construction of the detector
complex of the start configuration
of the MPD setup

VBLHEP

S.V. Afanasev(.N. Agakishiev, N.V. Anfimov, A.A. Aparin, V.IAstakhov,
S.V. Andreeva, T.V. Andreeva, G.8verichev, A.V.Averiyanov, V.A.Babkin,
I.A. Balashov, M.Yu. Barabanov, D.Baranov, A.EBaskakov, P.NBatyuk,
A.G. Bazhazhin, S.N. Bazylev, A \Belyaev, E.V Belyaev, S.EBeleaev,

V. Benda, D.N. Bogoslovsky, 1.\BoguslavskyM.G. Buryakov, A.V.Butorin,
A.V. Bychkov, S.GBuzin,V.V. Chalyshev, V.ACheplakova, V.V. Chepurnov,
V.F. Chepurnov, G.A. Cheremukhina, P @humakov, BDabrovska,

D. Dabrovsky, D.V. Dementiev, A.V. Dmitriev, V.KIRodokhov, E.V Dolbilina,
A.G. Dolbilov, D.E.Donets, A.YuDubrovin, P.O. Dulov, N.VDunin, V.B. Dunin,
V. Dyatlov, A.A. Efremov, D.SEgorov, V.V.Elsha, A.EEmelianov,

N.E. Emelianov,0.V. Fateev, Yu.lFedotov, A.A.Fedyunin, |.A. Filippov,
M.A.Gaganova, T.T.Gandzhelashvili, . Gapienko, O.PGavrischuk,

K.V. Gertsenberger, N.V.Gorbuno&,V. lvanov, A.Yu.Isupov,

S.1. Kakurin, M.N. Kapishin, L.A. Kartashova;.D. Kekelidze,

A.O. KechechanV.A. Kireev, Yu.T. Kiryushin, .SKiryutin,

H.G. Khodzhibagiyan, V.l. Kolesniko\A. Kolozhvari, V.G.Komarov,

E.V. Kozhin, V.A. Kramarenko, L.MKrasnova, Yu.FKrechetov,

I.V. Kruglova, A.V.Krylov, S.I. Kukarnikov, S.NKuklin, E.A. Kulikov,

N.A. Kozlenko, V.S. Kuz'min, N.ALashmanov, RLednicky, A.G. Litvinenko,
G.N.Litvinova, A.N.Livanov, V.l. Lobanov, Yu.Yu. Lobanov, S.N. Lobastov,
Yu. Lukstn'sh, D.T. Madigozhin, V.IMaksimenkova, A.l. Malakhov,

I.V. Malikov, L.V. Malinina, D.G.Melnikov, S.P. Merts, I.NMeshkov,

I.I. Migulina, Yu.l. Minaev, S.A.Movchan, N.A. Molokanova, A.BVioskovsky,
A.A. Moshkin, I.V.Moshkovsky, A.A. Mudrokh, Yu.AMurin, K.A. Mukhin,

D. Myktybekov, E.NNazarova, A.VNechaevskyy.A. Nikitin, I.A. Oleks, O.E.
Orlov, S.S.Parzhitsky, V.APavlyukevich, V.A. Penkin, V.A. Petrov,

D.V. Peshekhonov, N.V. Pilyar, S.M. Piyadin, ABotanina, S.V. Razin,
N.O.Ridinger, OV. Rogachevsky, V.Yu. Rogov, K. Roslon, M.M. Rumyantsev
I.A. Rufanov A.A.Rybakov, A.A.RymshinaZ.Ya-O. Sadygov, V.M.Samsonov,
A.A. Savenkov, SSebalosSanches, S.A.Sedykh, T.V. Semchukova,

A.Yu. Semenov, . ASemenova, S.V. Sergeev, N.Bergeeva, B. Serochkin,
A.O. Sidorin, I.P.Slepov, V.M.Slepnev, L.V. Slepnewu.A. Solnyshkin,

A.S. Sorin, E.AStreletskaya, N.VSukhov, S.ISukhovarov, N.NSurkov,

V.L. Svalov, A.V.Shabunov, A.DSheremetievA.l. Sheremeteva, R./AShindin,
M.O. Shitenkov K. ShtejerDias, A.A.Shunko, A.B. ShutoWw.B. Shutov,
A.N.Scherbakov, B.GSchinov, A.V.SchipunovN.A. TarasovA.V. Terletsky,
O.V. Teryaev, A.A. Timoshenko, V.V. Tikhomirov, G.Pkachev, N.DTopilin,
A.V. Trubnikov, I.A. Tyapkin, S.Yu. Udovenk®,.A. Vasendina, |.NVasilev,
S.V.VereschaginN.V. Vlasov, A.S.Vodopiyanov,0.A. Volodina,

A.A. Voronin,G.A. Yarygin,M.V. Zaitseva, N.IZamyatin, S.A. Zaporozhets,
A.l. Zinchenko, D.A. Zinchenko, V.N. Zryuev

A.V. Guskov, A.G. Olshevsky

V.V. lvanov, Zh.Zh. Musulmanbekov, T.&trizh

E.l. Litvinenko

K.A. Mukhin
N.D. Topilin

Realization

R.V. Baratov, I.A. Smelyansky, A.EEmelyanov, D.A. Tereshin, G.P. Tkachev,
S.E. Gerasimov, V.A. Novoselov, T. Smolyanin, Yu.Yu. Lobanov, A.A. Efrem
S.E. Belyaev, E.V. Belyaeva, R. Shindin

V.M. Golovatyuk
V.D. Kekelidze

Realization

V.A. Babkin, C.N. Bazylev, A.lvashkin, S.A. Movchan, Yu.A. Myrin,
I.A. Tyapkin, N.D. Topilin, V.l.Yurevich
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3.3. Design and creation S.N. Bazylev Realization
of the dataacquisition I.V. Slepnev
and control systems
VBLHEP A.E. Baskakov, A.A. Fedyunin, I.A. Filippov, S.N. Kuklin, V.M. Slepnev,
N.A. Tarasov, A.V. Terletsky, A.B. Shutpi.V. Schipunov
3.4 Development of MPD physical V.G. Ryabov Realization
program V.l. Kolesnikov
A.l. Zinchenko
4.  Theoretical investigations, D. Blaschke Realization
calculations and development of  A.S. Sorin
models describing nuclear matter O.V. Teryaev
properties at hightemperatures and
compressions, dynamics of high
energy nuclear interactions at
extremely high baryonic densities,
spin and Rodd effects
BLTP V.V. Braguta, A. Frizen, Yu.B. Ivanov, A.&hvoroctukhin, Ya.N. Klopot,
A.G. OganesyarA. Parvan, A.A. Roenko
MLIT Yu.L. Kalinovsky, Zh.Zh. Musulmanbekoft.G. Nikonov
DLNP G.l. Lykasov
VBLHEP Kh.U. Abraamyan, D.A. Artemenkov, P.N. Batyuk, D.K. Dryablov,

V.D. Kekelidze, M.A.Kozhin, R. Lednicky, A.G. Litvinenko, A.l. Malakhov,
S.G. Reznikov, O.V. Rogachevsky, V. Voronyuk, V.N. Zhezher

5. Computer infrastructure: online A.G. Dolbilov
and offline clusters of the 0.V. Rogachevsky
distributed computer complex,
system of simulation, data transfer
and analysis, information and
technological computer systems

Realization

VBLHEP V.F. Dydyshko, O.S. Fedoseev, D.G. Mel'nikov, Yu.l.Minaev,
S.A. Mityukhin, D.V. Peshekhonov, I.P. Slepov, B.G. Schinov,
I.V. Slepney S.N. Shkarovsky, V.L. Svalov

MLIT I.LA. Kashunin, D.V. Kekelidze, V.V. KorenkoV¥,.V. Mitsyn,
D.A. Oleynik, I.S. PelevanyukA.Sh. Petrosayn,
M.S. Plyashkevich, D.V. Podgainy, V.V. Trofimov, T.A. Strizh,

P.V. Zrelov
6.  SPD project: conceptualand A.V. Gus'kov Project preparation
technical design of the Spin Physics V.P. Ladygin

Detector (SPD) at the NICA collider
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VBLHEP

DLNP

MLIT

BLTP

Construction and development
of the test zone for detector R&D
at the linear electron accelerator at DLNP

VBLHEP

DLNP

Construction and development of
infrastructure for applied and innovation
research at the NICA complex

A.S. Zhemchugov

A.V. Butenko
A.S. Sorin

R.R. Akhunzyanov, V.A. Anosov, N.I. Azorsky, A.A. Baldin,
E.G.Baldina, M.Yu. Barabanov, A.NBeloborodov,

A.V. Belyaev, V.V.Bleko, D.N.Bogoslovsky, |.V. Boguslavsk
V.B. Chmil, V.B. Dunin, A.A. Feshchenko, Yu.N. Filatov,
T.L. Enik, O.P. Gavrischuk, A.S. Galoyan, Glonti,

S.M. Golubykh, N.O Grafov, A.S. Gribovsky, V.A. Gromov,
S.A. GromovYu.V. Gurchin, Yu.V. Gusakov, N.Ya. lvanov,
A.Yu. Isupov, E.AKas'yanova, G.D. Kekelidze, M.A. Kozhin,
E.S. Kokoulina, E.V. Kostyukhov, Yu.A. Kopylov,

P.S. Korovkin, A.Yu. Korzenev. V.A. Kramarenko,

V.N. Kruglov, S.V. Khabarov, P.R. Kharyuzov, A.Khrenov,
V.M. Lysan, R. Lednicky, A.MMartovitsky, O. Minko,

I.V. Moshkovsky, D.N. Nikiforov, S.NNagorny, V.A. Nikitin,
V.V. Pavlov, S.S. Parzhitsky, E.E. Perepelkin,

D.V. Peshekhonov, V.\RPopov, S.G. Reznikov, N.S. Rogache
A.B.Safonov, K.M.Salamatinl.A. Savin, A.A. Savenkov,
S.Yu. Starikova, Ya.T. Skhomenko, E.A. Streletskaya,
O.G.Tarasov, A.A.Terekhin, O.V. Teryaev, A.V. Tishevsky,
N.D. Topilin, B.L. Topko, Yu. A. Topko, Yu.ATroyan,

E.A. Usenko, A.l. Sheremetieva, S.S. Shimansky, E.V. Vasi|
1.S.Volkov, P.V. Volkov, I.P. Yudin, N.I. Zamyatin, |.Ahukov,
A.V. Zinin, E.V. Zubarev

V.M. Abazov, G.D. Alexeev, L.G. Afanasiev, A.P. Belova,
A.V. Bobkov, T.V.Boltushkin, E.V. Brazhnikov, I.I. Denisenk¢
G.A. Golovanov, A.O. GridinK.l. Gritsay, A.V. Guskov, A.N.
Fedorov, M. Finger, MEFinger(Jr.), V.N. Frolov,
A.V.Karpishkov, N.V. Kirichkov, V.I. Komarov, A.V. Kulikov,
V.S. Kurbatov, Zh. Kurmanaliev, S.A. Kutuzov, A. Maltsev,
E.O. Mitrofanov, A.A. Pavlova, B. Parsamyan, ARskun,

I.K. Prokhorov, E.P. Rezvaya, V.M. Romanov, A.l. Rudenko,
A. Rymbekova, M.A. Rumyantsev, N.A. Rybakov,

A.G. Samartsev, A.V. Semenov, A.A. Sinitsa, V.N. Shaikovs
A.V.Shipilova, K. Shtejer, A.N. Skachkova, M. Slunecka,

V. Sluneckova, V.V. Tereschko, V.V. Tokmenin,

N.O. Trunov, Yu.N. Uzikov, L.S. Vertogradov,
Yu.L.Vertogradova, A.Yu. Verkheev, V.A.Vesenkov,

N.l. Zhuravlev

P.V.Goncharov, D.AOleynik, G.A.Ososkov, A.ShPetrosyan,
D.V. Podgainy, .SPelevanyuk, V.V. Trofimov, V.V. Uzlsky,
M.1. Zuev

I.V. Anikin, S.V. Goloskokov, YuKlopot, D. Strizhik,
N.l. Volchansky

Projecting
Realization

A.A. Baldin, T. L. Enik, O. Gavrishchuk, V.V. Kobets,
Yu.A. Murin, V.G. Shabratov

A.E. Brukva, M.I. Gostkin, D.L. Demin, V.G. Kruchonok,
S.Yu. Porokhovoy, Ya.A. Samofalova, A.N. Trifonov,
K.E. Yunenko

Projecting
Realization
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8.1

8.2

9.1.

9.2,

9.3.

Construction of beamlines

for applied research, of stations for
irradiation of electronic components

and biological objects with longrange
ions and stations for irradiation

of electronic components with

low-energy ions

R&D for the development and exploitation
of irradiation stations for applied research
at the NICA complex; organization of
international collaboration

VBLHEP

DLNP
FLNP

Construction of the complex of buildings
with engineeringinfrastructure for object

placement, engineering systems and carrying N.D. Topilin

out R&D for the NICA complex

Technical designing, coordination of the
construction of the building complex and
engineering infrastructure development

R&D, production of prototypes
and full-scale superconducting magnets
for the NICA booster and collider

VBLHEP

MLIT

Upgrade and development of electric power
and technological nets aimed at the increasingN.V. Semin

of economics and technical efficiency

VBLHEP

A.V. Butenko

- Realization
E.M. Syresin
O.V. Belov . Projecting
S.1. Tyutyunnikov Realization

A.A. Baldin, E.A. LevterovaA.V. Rogachev,
V.N. Shalyapin, 3 pers.
K.V. Belokopytova

M.V. Bulavin

N.N. Agapgv Projecting

V.D. Kekelidze Realization

A.V. Dudarev Projecting

I.N. Meshkov Realization

G.G. Khodzhibagiyan Projecting
Realization

N.N. Agapov, V.V. Agapova, A.S. Averichei.M. Bazanov,
N.P.Bazylev, V.I. Batin, N.A. Blinov, Yu.T. Borzunov,

V.V. Borisov, A.A. Bortsova, A.V. Butenko, A.V. Bychkov,

S.A. Dolgy, A.M. Donyagin, V.M. Drobin, N.A. Filippov,

E.Yu. Filippova, E. Fischer, A.R. Galimov, O.M. Golubitsky,
Yu.V. Gusakov, E.Yu. Ivanenkd/.N. Karpinsky, R.A. Karpunin,
I.E. Karpunina, H.G. Khodzhibagiyan, S.Yu. Kolesnikov,

A.V. Konstantinov, V.S. Korolev, S.A. Kostromin, A.V. Kudashki
G.L. Kuznetsov, E.A. Kulikov, O.A. Kunchenko, V.I. Lipchenko,
D.V. Lobanov, A.A. Makarov, Yu.A. Mitrofaova, A.Yu. Merkur'ev
A.V. Nesterov, D.N.Nikiforov, M.S.Novikov, A.L. Osipenkov,
R.V. Pivin, D.O. Ponkin, T.F. Prakhova, A.S. Sergeev,

S.A. Smirnov, A.V. Shabunov, M.M.Shandov, A.V.Shemchuk,
E.V. Shevtchenko, N.D.Topilin, Yu.A. Tumanova, A.S. Vinognac
N.A. Zhil'tsova

P.G. Akishin

N.N. Agapov Projecting

Realization

A.V. Alfeev, E.Fischer, A.M. KaretnikH.G. Khodzhibagiyan,
A.A. Makarov, M.I. Migulin, NovikovM.S., E.V. Serochkin,
V.M. Stepanov, A.N. Sotnikov, A.V. Shabunov, V.Yu. Shilov,
O.M. Timoshenko, N.D. Topilin, V.P. Tchernyaev
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AS&CC Office
OCE

LRB

Collaboration

Country or International

Organization
Armenia

Australia

Azerbaijan
Belarus

Bulgaria

CERN
Chile
China

Cuba
CzechRepublic

Egypt

City

Yerevan

Sydney, NSW
Baku
Minsk

Blagoevgrad
Plovdiv
Sofia

Geneva
Valparaiso
Beijing

Hefei

Hengyang
Huzhou
Jinan
Lanzhou
Shanghai

Wuhan
Yichang
Havana
Liberec
Olomouc
Prague

Rez
Vitkovice
Cairo

Yu.N. Balandin, I.SFrolov,

V.N. Buchneyv, 2 pers.

G.N. Timoshenko, 3 pers.
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L.l. Tikhomirov

Institute or Laboratory

Foundation ANSL
YSU

Univ.
NNRC
BSUIR

INP BSU

IP NASB
JIPNRSosny NASB
PTI NASB
SPMRC NASB
Swu

PU

INRNE BAS
ISSP BAS
LTD BAS
SU
TU-Sofia
CERN
UTFSM
"Tsinghua"
CIAE

IHEP CAS
IPP CAS
USTC

USC

HU

SbuU

IMP CAS
Fudan
SINAP CAS
CCNU
CTGU
INSTEC
TUL

UP

CTU

CuU

VP

NPI CAS
VHM

ECTP



France

Georgia

Germany

Israel

Italy

Japan

Mexico

Moldova

Mongolia
Poland

Romania

Russia

Giza
Nantes
Saclay
Thilisi

Darmstadt

Dresden
Erlangen
Frankfurt/Main

Giessen
Julich
Mainz
Regensburg
Tubingen
Jerusalem
Tel Aviv
Brescia
Genoa
Turin
Nagoya
Tokyo
Mexico City
Puebla
Chisinau

Ulaanbaatar
Chorzow
Otwock (Swierk)
Warsaw
Wroclaw

Bucharest

Magurele
Belgorod
Chernogolovka
Dolgoprudny
Dubna
Fryazino
Gatchina
Kazan
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Cu
SUBATECH
CEA

AIP TSU
GTU

GSl

TU Darmstadt
ILK

FAU

FIAS

Univ.

JLuU

FZJ

JGU

UR

Univ.

HUJI

TAU
Forgiatura Morandini
ASG

INFN
NagoyaUniv.
Nihon Univ.
UNAM

BUAP

IAP

MSU

IPT MAS
FrakoTerm
NCBJ

wuT
ILT&SR PAS
uw

IFIN-HH
INCDIE ICPECA
INOE2000
BelSU

LITP RAS
MIPT
PELCOM
ISTOK

NRC KI PNPI
Compressormash
Spetshmash



Serbia
Slovakia

SouthAfrica

Sweden
Ukraine

USA

Moscow

Moscow, Troitsk
Novocherkassk
Novosibirsk

Protvino
Samara
St. Petersburg

Syktyvkar
Tomsk

Vladikavkaz
Vladivostok
Zhukovsky
Belgrade
Bratislava
Kosice

Zilina
Johannesburg

Somerset West
Stellenbosch
Stockholm
Kharkov

Kiev

Batavia, IL
Cambridge, MA
Stony Brook, NY
Upton, NY
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Cryogenmash
Geliymash
IBMP RAS
ITEP

LPI RAS
MIREA

MSU

NNRU "MEPhI"
NRC Kl

SINP MSU
VEI

INR RAS
SRSPU NPI
BINP SB RAS
STL "Zaryad"
IHEP

SuU

KRI
NevaMagnet
SPbSPU
SPbSU

DM Komi SC UrB RAS
NPI TPU

TSU

NOSU

FEFU
TECHNOLOGY
Univ.

IMS SAS
UPJS

uz

uJ

WITS
iThemba LABS
SuU

SuU

ISMA NASU
KhNU

LTU

NSC KIPT
BITP NASU
Fermilab

MIT

SUNY

BNL



02-0-11272016/2023 |Priority: | 1

Status: Being conclude

Advanced Studies of Systems of Ne@eneration
Accelerators and Colliders for Fundamental
and Applied Research

Leader: G.D. Shirkov

Participating countries and international organizations:
Belarus, CERN, Georgia, Germany, Italy, Russia, Slovakia.

Issues addressed and main goals of research:

Investigation of various carbdmased transmission photocathodes, installation of the second beamline withra Ris®r at the
photogun bench, development of the photoinjector benchK&s0electron energy achievement, development of radiation safety,
interlock and control systems. Development, determination of design parameters and commissioning of th200INAe€zar
electron accelerator with the aim of its experimental and educational applications. Optimization of accelerator parameter
users. Mntenance of the FLASH infrared undulator and participation in its experimental program, as well as in the new undulz
development; development of photon diagnostics for FLASH, FLASH2 and XFEL and experiment participation. Experimer
investigations oBD ellipsoidal shape electron bunches with small emittances at PITZ with the new laser system. Preparatio
proposals and start of JINR participation in international collaborations on futuretéggy colliders.

Expected results in the current year:

1.

Fabrication of the nanostructured carbon photocathodes and investigation of their electrophysical ppe2ii8s/ 266

nm). Assembling of the peppppt emittance measurement system main components for the photoinjector bench. Vacul
system assemblingnd pumping. Design, fabrication and assembling of a cryopump for the bench vacuum syste
Assembling, tuning and calibration of the nanosecond rangeskigsitivity electron bunch charge sensor prototasach
startup with the energy of 120 keV.

Optimization of the LINAG200 beam parameters at 200 MeV. Extraction of the beam with-raidge parameters from
single electrons to 30 mA with the repetition rate up to 25 Hz into the atmosphere, optimization of beam parameters for u
Manufacturing of the &am parallel transfer system (DLNP program) after the 2nd and 3rd accelerating station
Modernization of the cooling, control and interlock systems.

Investigation of the electron beam and FEL physics: generation of infrared radiation from the JINRouat&llaASH and
measurements of a longitudinal bunch profile on the basis of this radiation; diagnostics of electron bunches at FLASH
using microchannel plate detectors; test experiments with XFEL microchannel plate detectors on the PETRA lllaynchro
sources, experimental investigations of the 3D ellipsoidal shape electron bunches at PITZ with the new laser system.

Preparation of proposals for JINR participation in international collaborations on futurerreéghy colliders. Analysis of
6-T high-efficient dipole magnets aimed at the FCC "low energytpliider option at CERN.

List of Activities

Activity or Experiment Leaders Status

Laboratory or another Main researchers
Division of JINR
Responsible person

R&D of Photoinjecting systems N.l. Balalykin Technical Proposal
M.A. Nozdrin Realization
VBLHEP V.G. Shabratov, A.V. Shevelkin
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LINAC -200 electron accelerator

VBLHEP

DLNP

uc

R&D of free electron lasers

uc

Preparation of proposals
and start of JINR patrtici -
pation in international
collaborations on future
high-energy colliders

Colaboration

Country or International
Organization

Belarus
CERN
Georgia
Germany

Italy

Russia

Slovakia

City

Minsk

Geneva

Thilisi

Hamburg

Pisa

Nizhny Novgorod

G.D. Shirkov
V.V. Kobets

Technical Proposal
Realization

N.I. GaranzhaM.A. Nozdrin, A.V. SkrypnikA.G. Sorokin,
V.G. Shabratov, A.S. Slepne

E.M. Acosta, A.E. Brukva, D.S. Shokin, A.S. Zhemchugov

D.S. Belozerov, K.B. Gikal, S.Z. Pakulyak, K.A. Verlamov,

D.A. Zlydenny

E.M. Syresin
O.l. Brovko
M.V. Yurkov

Technical Proposal

A.F. Chesnov, N.A. Morozov, D.C. Petrov

G.D. Shirkov

PetropavlovsiKamchatsky

Bratislava
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Institute or Laboratory

INP BSU
CERN
HEPITSU
DESY

INFN

IAP RAS
FRC GC RAS
KSU

IEE SAS



02-1-109%2010/2023 |Priority: | 1

Status: Being conclude

Study of Polarization Phenomena and Spin Effects
at the JINR Nuclotron-M Facility

Leader: E.A. Strokovsky

Deputies: N.M. Piskunov
V.P. Ladygin
R.A. Shindin

Participating countries and international organizations:
Bulgaria, Czech Republic, France, Germany, Japan, Poland, Romania, Russia, Slovakia, Sweden, United Kingdom, |
Uzbekistan.

Issues addressed and main goals of research:

Polarization studies are undoubtedly relevant now. They combine the efforts of the JINR Laboratories and many fort
laboratories, both participating and mparticipating countries, in the designd conduct of experiments using unique beams of
polarized deuterons with energies ranging from 5 MeV per nucleon to 5.6 GeV/n, secondary beams of polarized protons
neutrons, as well as beams of polarized protons directly accelerated in the Nudlbggoossibility of obtaining beams of
accelerated polarized protons in the Nuclotron without significant investment, demonstrated in 2017, became the basi
intensifying work on the spin program of the NICA project and, in particular, for the developfrmsiarimetry techniques, the
creation of new methods for precise control of the direction of the spin of protons, deuterons and other particlesoftiie part
work on the topic is directly related to the creation of the NICA complex and the te$tingew approach to controlling the
polarization in the spin transparency mode. Of undoubted interest is also the study of the possibility of setting umtsxaerime
the collider to measure EDM and parity violation. The most important scientific amddaoddgical direction of work within the
framework of the topic is the development of infrastructure for conducting research with polarized beams, namely: the cre:
and development of systems for polarimetry and spin direction control. At the fortlicstage of work, due to the concentration

of efforts on the implementation of the NICA project, this component also has the first priority. Within the framework of tl
theme, two projects are being carried out: ALPQMnd DSSPreparation of the projechepin effects measurements in nucleon
nuclear scattering with using Movable Polarized Target SatMly-JINR (MPT) and DeltsSigma and Delt2
spectrometer€Extension proposals for these projects for 28093. were reported at the STC VBLHEP in April220and
approved with a recommendation to assign the first priority to these works. Taking into account the presence of potasized be
new experimental data will be obtained on the study of chexgkange processes, on the study of the structure arfid23-
nucleon correlations in the reactions of deutgvaston elastic scattering and deuteron breakup (experiments on the internal targ
of the Nuclotron), by measuring tensor analyzing power and spin correlation in the dp scattering reaction in tire ateater
region, as well as other processes that are important for the development of theoretical models describing the infe¢hactions
simplest nuclear systems with allowance for relativism and the contribution of the meson andlupartomponentsfdahe
internal motion of constituents in nucleons.

Expected results in the current year:
1. Works:
a) testing a lowenergy polarimeter for protons and deuterons on the injection channel into the Nuclotron;

b) designing a polarizing helivdtarget.
¢) modernization of the polarimeter at focus f3.

2. Carrying out work on approved projects and agreements, taking into account their resource availability, including ALPC
2 and DSS projectsCompletion of the data analysis on the analyzing powgra,y andAx in deuterorproton elastic
scattering at the energies 40800 MeV.Publication and reports of the results.

3. Creation of a project for the placement of polarimetry elements for beam diagnostics and polarization control at the
section of the NI@ collider ring.

4. Modernization of the MPT. Preparation of the Deédigma and Delt2 spectrometers. Carrying out calculation and design
work ondetector arountarget (DTS).
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5. Continuation of the development of new calculation methods of the amplitudg@®lanidation characteristics of deuteron
fragmentation and deuteron elastic scattering on protons and nuclei taking into account FSI and relativistic effects.

6. Analysis of the possibility of staging new experiments with polarized beams of protons andrieatehe NICA complex,
in particular, on the search for EDM.

List of projects

Project Leader Priority
(period of realisation)
1. ALPOM-2 N.M. Piskunov 1 (20102023)
2. DSS V.P. Ladygin 1 (20102023)
M. Janek
K. Sekiguchi
List of Activities
Activity or Experiment Leaders Status
Laboratory or other Main researchers
Division of JINR
Responsible person
1. Development of spin physics A.V. Butenko Realization
research infrastructure at the Nuclotron and

other facilities. Design,construction and
development of spin controland polarimetry
systems. The EDM searching analysis at NICA

VBLHEP A.V. Averyanov, Yu.N. Filatov, V.V. Fimushkin, D.O. Krivenkov,
R.A. Kuzyakin, M.V. Kulikov, V.P. LadyginK.S. Legostaeva,
A.N. Livanov, N.M. Piskunov, S.G. Reznikov, R.A. Shindin,
E.A. Strokovsky, A.M. Taratin
DLNP M. Finger, M. Finger (Jr.), Yu.N. Uzikov
2. ALPOM -2 Project N.M. Piskenov Preparation
E. TomaSF_Gustafsson Data taking
C.F. Perdrisat
V. Punjabi
VBLHEP S.N. Bazylev, O.P. Gavrishchuk, V.V. Glagolev, A.A. Druzhinin,
A.N. Livanov, D.A. Kirillov, P.A. Rukoyatkin, R.A. Shindin,
I.M. Sitnik
3. DSS Project V.P. Ladygin Preparation
M. Jan.ek . Data taking
K. Sekiguchi
VBLHEP E.V. Chernykh, Yu.V. Gurchin, A.Yu. Isupov, A.N. Khrenov,
N.B. Ladygina, A.N. Livanov, S.G. Reznikov, A.A. Terekhin,
A.V. Tishevsky, I.S. Volkov
DLNP G.l. Lykasov
4. Delta-Sigma setup. R.A. Shindin

Tests and inspections of the basic MPT
systems, carrying out design and design
work on new cryostatfor MPT with the
possibility to havethe polarizing

and holding magnetic fields

VBLHEP

Dataanalysis

Yu. A. Usov (DNLP) Proposal preparation

M. Finger (Jr.) (DNLP)

C.P. Avdeev, A.A. Druzhinin, O.P. Gavrishchuk,
N.O. Grafov, D.A. Kirillov, A.N. Livanov,
A.P. Nagaytsev
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DLNP
FLNP

5. Experiments on the program
STRELA at polarized
beam

VBLHEP

6. Theoretical calculations of
polarized processes
BLTP

VBLHEP

Collaboration

Country or International
Organization

Bulgaria
Czech Republic

France

Germany

Japan
Poland

Romania
Russia

Slovakia

Sweden
United Kingdom
USA

Uzbekistan

N.S. Borisov, N.A. Bazhanov, M. Finger

A.N. Chernikov

N.M. Piskunov

Data taking

S.N. Bazylev, V.V. Glagolev, A.A. Druzhinin, D.A. Kirillov,
A.A. Povtoreyko, R.A. Shindin, I.M. Sitnik

V.K. Lukyanov (BLTP)

Dataanalysis

N.B. Ladygina, A.P. lerusalimov

City
Sofia

Brno
Prague

Rez
Orsay
Saclay
Bochum
Dresden
Freiburg
Julich
Tubingen
Hiroshima
Wako
Otwock (Swierk)
Bucharest
Belgorod
Moscow

Moscow, Troitsk

Bratislava
Kosice

Zilina

Uppsala

Glasgow

Newport News, VA
Norfolk, VA

Upton, NY
Williamsburg, VA
Tashkent
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Institute or Laboratory

UCTM

ISI CAS

CTU

CuU

uJv

IPN Orsay
IRFU

RUB

TU Dresden
FMF

FzJ

Univ.
Hiroshima Univ.
RIKEN

NCBJ
INCDIE ICPECA
BelSU

LPI RAS
NRC Kl

INR RAS
LPP LPI RAS
IP SAS

IEP SAS
UPJS

uz

TSL

UofG

JLab

NSU

BNL

WE&M

Assoc. P-S. PTI
INP AS RUz



02-1-1087%2009/2023 |Priority: 1
Status: Being conclude

Research on Relativistic Heavy and Light lon Physics.
Experiments at the Accelerator Complex Nuclotron/NICA at JINR and CERN SPS

Leader: A.l. Malakhov
Deputy: S.V. Afanasiev

Participating countries and international organizations:
Armenia, Bulgaria, CERN, China, Czech Republic, Germany, Japan, India, Mongolia, Poland, Romania, Russia, Slov:
Switzerland, USA, Uzbekistan.

Issues addressed and main goals of research:

Study of new phenomena in multigbarticle productions associated with the manifestation of the quark and gluon degrees
freedom in the interaction of relativistic nuclei. Study of nucleon and nuclear interactions at the VBLHEP acceleratar comp
CERN SPS. Energy scan of interactiohauclei at 20158 GeV/nucleon energies and the study of their dependence on the atomi
number of nuclei. Teearch for the critical point on the phase diagram of nuclear matter at the NA61/@&RNECERN). Study

of hadron production in hadremucleus iteractions. Use of the obtained data for the precision calculations of neutrino spect
and fluxes in the accelerator experiments to study the neutrino oscillations. Investigation of hucleon clustering anitttiercon

of unstable nucleamolecular Stees to the dissociation of light stable and radioactive isotopes, as well as the properties of raref
baryonic matter in the dissociation of heavy nuclei. Experimental and theoretical study of deep subthreshold, cumdaties,proc
the formation of hans and antimatter in the transition energy region. Investigation of processes in the region af(@rg2 P

1 GeV/c) in norcumulative and cumulative kinematic regions at SPIN and FODS setups. Study of the behavior of element
particles, nucleon resances and nucleon fluctuations in nuclear matter on the SCAN spectrometer. Preparation of proposal
the experiments at the VBLHEP accelerator complex on the Nuclotron extracted beams and NICA Collider. Stushodf the
rangenucleonnucleon correlatins and the cluster structure of the nuclei using the beams of ions, polarized protons and deutet
at the internal target of the Nuclotron in the framework of the SGAd¥oject.

Expected major results in the current year:
1. Investigation of new phenomann multiple particle productions associated with the manifestation of the quark and gluo
degrees of freedom.

2. Preparation and performance of the experiments on the internal and extracted Nuclotron beams.

3. NA61/SHINE data analysis (SPS, CERN). Study ofrbadbroduction in hadrenucleus interaction$Jse of the obtained
data for the precision calculation of neutrino spectra and fluxes in the accelerator experiments to study the neu
oscillations. Modernization of the TOF system. Configuration anchtesti the threearms SCAN magnetic spectrometer.
Modernization of electronics for data taken. Analysis of experimental data.

4. Analysis of the experimental data on the processes of the multiple emission of intermediate mass fragments on the bea
relativistic light ions using a-4 PHASE3 setup for the registration of nuclear fragments. Performing data analysis tc
determine the mechanism of multifragmentation and to obtain new information about the nuclear phase transitiens "liq
fog" and "liquidgas". Investigation of propertieg hot nuclei formed in the collisions of light relativistic ions with heavy
targets. Production of the detector system for the registration of the decay of hypernuclei.

5. Verification of the consequences of the principles ofsiaffilarity and weakeningf@orrelations in the formation of multiple
particles.

6. Upgrade of the SCAN setup. Analysis of the experimental data on the behavior of nucleon resonances and nuc
fluctuations in nuclei, on the search and study of properties of the boundnsste innuclear matter, study of np and pp
correlationsModernization of the Internal target station of the Nuclotron.

7. Search and study of the Hoyle state and more complex nutdacular States in the dissociation of light nuclei. Analysis
of the isotopic compsition of the fragmentation of heavy nuclei. Wd@automated microscopes, as well as improvement of
the NE technology.
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10.
11.
12.

13.
14.

15.

Updating the Marusya installation for conducting the experimental studies with the extracted Nuclotron beams. Investiga
of A-depenénces of rare subthreshold and cumulative processes of the formation of pions, kaons and antiprotons depel
on the type and energy of the incoming nuclei, the momentum and angle of the detected particles. Carrying out correl
experiments with regisation of groups of particles in the final state, one of which is cumulative.

Collection, processing and digitization of the film information obtained using bubble chambers and in electronic experime
with fixed targets under the conditions of registratof multiple birth of particles in the energy range <¥0D GeV.

Use of heavy and light ions for applied research.
Analysis of the experimental data obtained in the PHENIX experiment.

Processing of the experimental data froi® Runs at the PHENIX setuParticipation in the formation of the program fer e
RHIC.

Preparation of a project to study spin asymmetries at the LHEP accelerator complex.

Collection of new experimental data in afd AA-interactions in the region of largg (tes O 1 G at'$PINahd FODS
facilities, data processing and publication of results.

Refinement of the results obtained on a propanenwwter chamber, and analysis of data on the results of the NA61/SHINE
experiment.

List of projects

Project Leader Priority
(period of realisation)
NA61/SHINE A.l. Malakhov 1 (2021-2023)
SCAN-3 S.V. Afanasiev 1 (2017-2023)
BECQUEREL2022 P.I. Zarubin 2 (2022-2023)

List of Activities

Activity or Experiment Leaders Status

Laboratory or other Main researchers
Division of JINR
Responsible person

Experiment NA61/SHINE A.l. Malakhov Upgrade
G.L. Melkumov Preparation
Data analysis
VBLHEP V.A. Babkin, M.G.Buryakov, V.M. GolovatyukA.V. Dmitriev, V.I. Kolesnikov,
R.Yu.Kolesnikov, V.A. Kireev, V.A. Lenivenko, V.A. Matveev, M.M. Rumyantsev
A.A. Zajtsev
DLNP V.V. Lyubushkin, G.l. Lykasov, B.A. Popov, V.V. Tereschenko
Experiment BECQUEREL2022 P.l. Zarubin Data taking
Data analysis
VBLHEP D.A. Artemenkov, V. Bradnova, N.K. Kornegrutsa, V.V. Rusakova, P.A. Rukoya
A.A. Zaytsev
Experiment FASA-3 for S.P. Avdeev Upgrade
registration of nuclear fragments Preparation
Data analysis
DLNP V.l. Stegaylov
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FLNR

VBLHE

. Project SCAN-3

VBLHEP

. Search andinvestigation of

new phenomena using
information obtained with bubble
chambers and their theoretical
interpretation. Creation of data
base of experimental data and
educational programs in the field
of relativistic nuclear physics
VBLHEP

. Investigation of deep
subthresholdprocesses, applied
and educdtional programsat
MARUSYA set up

VBLHEP

BLTP
DLNP

. Investigation with light
and heavy ions for
applied research

VBLHEP

. Upgrade of equipment the
station of internal target
of the Nuclotron

VBLHEP

. Test of the detectors for

measurements and control
the luminosity at the collider
NICA

VBLHEP

FLNP

V.V. Kirakosyan,E.M.Kozulin, G.V. Mushinsky, O.V. Strekalovsky

H.U. Abraamian, Z.A. Igamkulov, V. Karach, L.V. Kornyushina, A.G. Litvinenko,
P.A. Rukoyatkin, Z.A. Sadygov

S.V. Afanasiev

Preparation
A.l. L'vov

Data analysis
Upgrade

Yu.S. Anisimov, A.A. Baldin, V. Bekirov, D.K. Dryablov, B.V. Dubinchik,
S.V. Kilchakovskaia, Yu.F. Krechetov, A.S. Kuznetsov, M. Paraypan, D.G. Saku
V.A. Smirnov, E.V. Sukhov, V.V Ustinov, P.R. Kharyuzov, V. Vartik

A.A. Baldin

Data analysis
V.V. Glagolev

S.G. Arakelyan, E.G. Baldina, A.V. Belyaev, A.V.Beloborodov, Ver.V.Bleko,
Vit. V. Bleko, D.N.BogoslovskyA.P. lerusalimovy.V. llyushchenko,

P.R. Kharyuzov, D.S.Korovkin, N.E. Pukhaeva, O.V. Rogachevsky, aknov,
A.Yu. Troyan, Yu.A. Troyan

A.A. Baldin Preparation

Data taking

V.A. Arefiev, S.V. Afanasiev, E.G. Balding\.V. Belyaey S.N. Bazylev, A.l. Berlev
A.V.Beloborodov, Ver.V.Bleko, Vit. V. BlekoD.N.BogoslavskyD.K. Dryablov,
E.A. Efimova, P.R. KharyuzovD.S.Korovkin, S.Yu. Starikova, I.V. Slepnev,

S.S. Shimansky, A.B.Safono&,Yu. Troyan,Yu.A. Troyan

S.G. Bondarenko

A.N. Fedorov

A.l. Malakhov Realization
Preparation
Data taking

N.N. Agapov, Yu.S. Anisimov, A.A. Baldin, E.G. Baldina, D.K. Dryablov,
M. Paraypan

S.V. Afanasiev

; Upgrade
R.Yu.Kolesnikov

Data taking

Yu.S. Anisimov, V.N. Bekirov, D.K. Dryablov, B.V. Dubinchik, S.V. Kilchakovska
A.S.Kuznetsov, S.N. Kuznetsov, D.G. Sakulin, T.V. Trofimov

A.G. Litvinenko R&D

Technical Proposal

R.A. Akbarov, K.U. Abraamyan, T.Y. Bokoyd.A. Igamkulov, L.V. Kornyushina,
I.I. Migulina, A.Z. Sadygov, Z.Y. Sadygov, V.l. Shokin, G.D. Milnov

E.l. Litvinenko
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10. Study of the short range
nucleonnucleon correlations
at modernized internal target
station at Nuclotron

VBLHEP

11.The data processing of the

V.P. Ladygin

Preparation
Data taking

Yu.V. Gurchin, A.Yu. Isupov, A.N. Khrenov, N.B. Ladygina, A.l. Malakhov,
S.G. ReznikovA.A. Terekhin, A.V. Tishevsky

A.G. Litvinenko

Phoenix experiment. Preparing a
program for measurements on thu

RHIC
VBLHEP

R&D
Technical Proposal

S.V. Afanasiev,A.l. Malakhov, P.A. Rukoyatkin, S.PAvdeev, K.U. Abraamyan

12.Search and investigation of a newV.A. Nikitin
charged particle in the 2120 MeV

mass range
VBLHEP

Collaboration

Country or International
Organization

Armenia

Bulgaria

CERN
China

Czech Republic

Germany

India
Japan

Mongolia
Poland

Romania

Data analysis

M.Kh. Anikina, A.V. Beloborodov, V.S. Rikhvitsky, A.Yu. Troyan, A.A. Zaicev

City

Yerevan

Blagoevgrad
Sofia

Geneva
Beijing

Wuhan
Prague

Rez
Darmstadt
Frankfurt/Main

Jaipur

Mumbai
Tsukuba
Ulaanbaatar
Krakow

Lodz

Otwock (Swierk)
Warsaw
Bucharest

Constanta
Magurele
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Institute or Laboratory

Foundation ANSL
YSU

AUBG

INRNE BAS

Inst. Microbiology BAS
SuU

CERN

CIAE

IHEP CAS
CCNU

CTU

CuU

IMC CAS

NPI CAS

TU Darmstadt
FIAS

Univ.

Univ.

BARC

Univ.

IPT MAS

INP PAS

UL

NCBJ

uw

IFIN-HH

INCDIE ICPECA
uB

uocC

ISS




Russia

Slovakia

Switzerland
USA

Uzbekistan

Belgorod
Chernogolovka
Moscow

Moscow, Troitsk
Protvino

Sarov
Smolensk

St. Petersburg
Tomsk
Vladikavkaz

Bratislava
Kosice
Geneva
Berkeley, CA
lowa City, IA
Upton, NY
Jizzakh
Samarkand
Tashkent
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BelSU
ISMAN RAS
ITEP

LPI RAS
MSU

SINP MSU
INR RAS
IHEP
VNIIEF

SSuU

FIP

TPU

NOSU

VTC "Baspik"
IP SAS
UPJS

UniGe
Berkeley Lab
Ulowa

BNL

JSPI

SSsuU

Assoc. P-S. PTI



02-0-1066:2007/2023 |Priority: | 1

Status: Being conclude

Investigation of the Properties of Nuclear Matter and Particle
Structure at the Collider of Relativistic Nuclei and Polarized Protons

Leaders: R. Lednicky
Yu.A. Panebratsev

Participating countries and international organizations:
Azerbaijan, Bulgaria, Czech Republic, France, Germany, Poland, Russia, Slovakia, USA.

Issues addressed and main goals of research:

Investigation of the properties of nucleaatter with extremely high density and temperature, search faighatures of the
quark deconfinement and possible phase transitions at the collisions of heavy nuclei at the energies of the Relativistic Hea\
Collider (RHIC). Measurement of spin daplent structure functions of nucleons and nuclei using polarized proton beams :
RHIC.

Expected results in the current year:
1. Beam Energy Scah data analysis for collider mode and fixed target measurements.

2. Study of spin effects in collisions of transversely polarized protons at 510 GeV and forward rapidities.

3. Studyof event structure, collective variables, correlation characteristics, femtosopic correlation functions and hig
pr processes.

4. Study of future pssibility of investigation of the nuclear structure and the proton spifpiande-A collisions at colliders.

5. Participation in joint educational programs in relativistic nuclear physics with BNL and universities of the JINR Member
StatesDevelopment of JINR educational portal.

List of projects

Project Leader Priority
(period of realisation)
1. STAR Yu.A. Panebratsev 1 (20102023)
R. Lednicky
List of Activities
Activity or Experiment Leaders Status
Laboratory or other Main researchers

Division of JINR
Responsible person

1. Beam Energy Scadl data analysis Yu.A. Panebratsev Data taking
for collider mode and fixed target Data analysis
measurements
VBLHEP A. Aitbayev, A.A. Aparin, G.S. Averichev, T.G. Dedovich,

V.B. Dunin, A.O. Kechechyan, O. Kenzhegulov, AKorobitsyn,
S.S. Panyushkina, V.V. Tikhomirov, M.V. Tokarev, G.A. Yarygin

2. Study of spin effects in collisions M.V. Tokarev
of trunsversely polarized protons
at 510 GeV at forward rapidities

VBLHEP A.A. Aparin, T.G.Dedovich, V.V. Lyuboshits, O.V. Teryaev,
E.l. Schakhaliev

Realization
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MLIT Zh.Zh. Musulmanbekov

BLTP S.V. Goloskokov

The study of event structure, R. Lednicky Realization

collective effects, femtoscopic Yu.A. Panebratsev

correlations and high-pr processes

VBLHEP G.N. Agakishiev, A.A. Aparin, T.G. Dedovich, A.O. Kechechyan,

A.A. Korobitsyn, S.S. Panyushkina, E.A. Pervyshina, S.I. Snigirev
M.V. Tokarev, A. Tutebayeva, E.l. Schakhaliev

MLIT G.A. Ososkov

Participation in the heavy ion Yu.A. Panebratsev
program Hot QCD in the STAR
experiment at forward rapidities

Data taking
Data processing
Data analysis

VBLHEP A.A. Aitbaev, G.N. Agakishiev, A.A. Aparin, G.S. Averichev,
T.G. Dedovich, A. Kenzhegulov, E.YPotrebenikova, M.V. Tokarev,
A. Tutebaeva

MLIT V.V. Korenkov, V.V. Mitsyn, G.A. Ososkov

Development of the software and Yu.A. Panebratsev Realization
formation of the infrastructure V.V. Korenkov

for the STAR data processing

at JINR

VBLHEP A.A. Aparin, G.N. Agakishiev, A.A. Korobitsyn, P.D. Semchukiv
MLIT N. Balashov, V.V. Mitsyn, G.A. Ososkov, T.A. Strizh

Participation in joint educational programs N.E. Sidorov

in relativistic nuclear physics with BNL E.V. Potrebenikova

and universities of the JINR Member States.

Development of JINR educational portal

VBLHEP E.l. Golubeva, K.V. Klygina, P.D. Semchukov, N.I. Vorontsova,
M.P. Osmachko

Realization

ucC S.N. Balalykin, A.O. Komarova, L.V. Platonova, O.A. Smirnov,
T.G. Stroganova

Elaboration of proposals for the V.B. Dunin
development of detectors for the

study of polarization phenomena

at colliders

VBLHEP V.V. Fimushkin

Project development

Study of future possibility of investigation of ~ A.A. Aparin
the nuclear structure and the proton spin
in e-p and e-A collisions at colliders

Project development

VBLHEP V.B. Dunin, A.A. Korobitsyn, N.A. Lashmang.l. Manukhov,
S.S. Panyushkina, V.Yu. Rogov
JINR A.S. Zhemchugov
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Collaboration
Country or International

Organization City Institute or Laboratory
Azerbaijan Baku IRP ANAS
Bulgaria Sofia INRNE BAS
SuU
Czech Republic Prague Cu
IP CAS
Rez NPl CAS
France Nantes SUBATECH
Germany Heidelberg Univ.
Poland Warsaw wuT
Russia Moscow ITEP
NNRU "MEPhHI"
Protvino IHEP
St. Petersburg SPbSU
Slovakia Kosice UPJS
USA Berkeley, CA Berkeley Lab
Bloomington, IN U
Chicago, IL uic
Lemont, IL ANL
New Haven, CT Yale Univ.
Stony Brook, NY SUNY
University Park, PA Penn State
Upton, NY BNL
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02-1-10882009/2023

Priority:

1

Status: Being concludec

ALICE.

Study of Interactions of Heavy lon and Proton Beamsat the LHC

Leader: A.S. Vodopyanov

Participating countries and international organizations:

Armenia,Austria, Azerbaijan, Bangladesh, Brazil, Bulgaria, CERN, China, Croatia, Cuba, Czech Rdpeiirark, Finland,
France, Germany, Greece, Hungary, India, Indonesia, Italy, Jsljadta, Mexico, Netherlands, Norway, Pakisté&eru, Poland,

Republic of Korea, Romania, Russia, Slovakia, South Africa, Sri Lanka, Swidsgnd, Turkey, Ukraine, Uniteldingdom,

USA.

Issues addressed and main goals of research:

2 T A

Participation in the maintenance and operation

Expected results in the current year:

1. Participation in the construction of thal-scaleprototype of the signal registration system and in the preparation of the

Participation in the preparation of ALICE upgrade (Photon spectrometer PHOS, assembly of the setup).
Participation in the upgrade of ALICE Inner Tracking System (ITS).

Realization of experimentt the LHC, data analysis, preparation of publications.

Physics research program at the ALICE detector.

Development and upgrade of data analysis computing GRIQE in Russia.

tasks on the ALICE detector.

proposal for the upgrade of photon spectrometer PHOS.

Participation in the physics project preparation.

Data analysis. Preparation of publications.

Upgrade, testing and supporting of GRID.

N oo g B~ W DN

Participation in the maintenance and operation

List of projects
Project

1. ALICE

List of Activities
Activity or Experiment
Laboratory or other
Division of JINR
Responsible person
1. Particle detectors

VBLHEP

Participation in the development of the ALICE ITS data control system.

Physics simulation of heavy ions and protons interactions at LHC energies.

tasks on the ALICE detector.

Leader Priority
(period of realisation)

A.S. Vodopyanov 1 (20102023)

Leaders Status

Main researchers

A.S. Vodopyanov Realization

V.l. Astakhov, V.A. Arefiev, V.H. Dodokhov, E.M. Klass,
V.l. Lobanov, P.V. Nomokonov, |.A. Rufanov
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2. Physical process simulation
and data analysis
VBLHEP

DLNP
BLTP

3. ALICE. Computing in the
distributed environment-GRID

VBLHEP
MLIT

4. Photon SpectrometerPHOS

VBLHE

5. Inner Tracking System ITS

VBLHEP

Collaboration
Country or International
Organization

Armenia
Austria
Azerbaijan
Bangladesh
Brazil

Bulgaria

CERN
China

Croatia

Cuba
Czech Republic

Denmark
Finland

B.V. Batyunya

M.Yu. Barabanov, S.S. Grigoryan, A.V. Kuznetsov, L.V. Malinina,

Realization

K.P. Mikhaylov, V.N. Pozdnyakov, E.P. Rogochaya,
G.E. RomanenkoyYu.L. Vertogradova

G.l. Lykasov

D. Blaschke, A.V. Sidorov

A.S. Vodopyanov

Realization

B.V. Batyunya, G.G. Stiforov

A.O. Kondratiev, V.V. Mitsyn

A.S. Vodopyanov
P.V. Nomokonov

Realization

N.V. Gorbunov,A.V. Kuznetsov, Yu.P. Petukhov, S.A. Rufanov,
M. Buryakov, A.Burdyko, S.Buzin

A.S. Vodopyanov

Realization

N.A. Baldin, R.A.Diaz, V.Kh.Dodokhov,S.C.Ceballos,

G.G. Stiforov

City

Yerevan

Vienna

Baku

Dhaka
Campinas, SP
Porto Alegre, RS
Santo Andre, SP
Sao Paulo, SP
Sofia

Geneva
Beijing
Hefei
Shanghai
Wuhan

Split
Zagreb

Havana
Prague

Rez
Copenhagen
Helsinki
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Institute or Laboratory

Foundation ANSL
SMI
NNRC

DU
UNICAMP
UFRGS
UFABC
USP

IAPS

SuU

CERN
CIAE
USTC
SINAP CAS
CCNU
HBUT
Univ.

RBI

uz
CEADEN
CTU

IP CAS
ulv

NBI

HIP



France

Germany

Greece
Hungary
India

Indonesia
Italy

Jyvaskyla

ClermontFerrand

Grenoble
Lyon
Nantes
Orsay
Saclay
Strasbourg
Villeurbanne
Bonn
Darmstadt

Frankfurt/Main

Heidelberg
Munich
Munster
Tubingen
Worms
Athens
Budapest
Aligarh
Bhubaneswar
Chandigarh
Guwabhati
Indore
Jaipur
Jammu
Jatani
Kolkata

Mumbai
Jakarta
Alessandria
Bari

Bologna

Brescia
Cagliari

Catania

Erice
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uJ

LPC

LPSC

UL
SUBATECH
IJCLab
IRFU
IPHC

CC IN2P3
UniBonn
GSl

TU Darmstadt
FIAS

Univ.

Univ.

TUM
Wwu
Univ.

ZTT

UoA
Wigner RCP
AMU

IOP

PU

GU

IIT Indore
Univ.

Univ.
NISER
BNC

SINP

uc

VECC
BARC

IIT Bombay
LIPI

DiSIT UPO
DIF

INFN
Poliba
INFN
UniBo
UNIBS
INFN
UniCa
INFN
UniCT
EMFCSC



Japan

Malta
Mexico

Netherlands

Norway

Pakistan

Peru
Poland

Republic of Korea

Foggia
Frascati
Legnaro
Messina
Padua

Pavia
Rome

Salerno
Trieste

Turin

Vercelli
Hiroshima
Nagasaki
Nara
Osaka
Saga
Tokai
Tokyo
Tsukuba
Wako
Msida
Culiacan
Mexico City

Puebla
Amsterdam

Utrecht
Bergen

Oslo
Tonsberg
Islamabad

Lima
Krakow

Otwock (Swierk)
Warsaw
Cheongju
Daejeon
Gangneung

Unifg
INFN LNF
INFN LNL
UniMe
INFN
UniPd
UniPv
CREF
INFN
Univ. "La Sapienza"
INFN
INFN
UNITR
INFN
Polito
UniTo
UPO
Hiroshima Univ.
NiAS
NWU
RCNP
Saga Univ.
JAEA

uT

Univ.
RIKEN
UM

UAS
Cinvestav
UNAM
BUAP
AUAS
NIKHEF
uu

HVL

UiB

uio

USN
COMSATS
PINSTECH
PUCP
AGH

INP PAS
NCBJ
wWuUT
CBNU
KIST
GWNU



Romania

Russia

Slovakia

South Africa

Sri Lanka
Sweden
Thailand

Turkey

Ukraine

United Kingdom

USA

Incheon
Jeonju
Pusan
Seoul

Bucharest

Magurele
Gatchina
Moscow

Moscow, Troitsk
Novosibirsk
Protvino

Sarov

St. Petersburg
Bratislava
Kosice

Cape Town
Johannesburg
Somerset West
Moratuwa

Lund

Bangkok
Chachoengsao

NakhonRatchasima

Istanbul

Konya
Kharkov

Kiev
Birmingham
Daresbury
Derby
Liverpool
Austin, TX
Berkeley, CA

Chicago, IL
Columbus, OH
Detroit, Ml
Houston, TX

102

Inha

JBNU

PNU

Konkuk Univ.
SJU

Yonsei Univ.
IFIN-HH
UPB

ISS

NRC KI PNPI
ITEP

NNRU "MEPhI"
NRC KI
SINP MSU
INR RAS
BINP SB RAS
IHEP

VNIIEF

FIP

CuU

IEP SAS
TUKE

UPJS

UCT

WITS
iThemba LABS
Univ.

LU

KMUTT
TMEC

SLRI

SUT

Univ.

YTU

Karatay Univ.
NSC KIPT
BITP NASU
Univ.

DL

Univ.

Univ.

uT

Berkeley Lab
ucC

Csu

osu

wWsu

UH



Knoxville, TN

Los Alamos, NM
New Haven, CT

Oak Ridge, TN
Omaha, NE

San Luis Obispo, CA
West Lafayette, IN
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LANL

Yale Univ.
ORNL
Creighton Univ.
Cal Poly
Purdue Univ.



02-1-1107%2011/2023 Priority: 1
Status: Being conclude

Development and Construction of the Prototype of a Complex for Radiotherapy and
Applied Research with Heavylon Beams at the NCA

Leader: S.1. Tyutyunnikov
Deputy leader: A.A. Baldin

Participating countries and international organizations:
Armenia, Belarus, Moldova, Mongolia, Russia, Uzbekistan.

Issues addressed and main goals of research:
Investigation of various subcritical setups and using them for energy prodution and radioactive waste transmutatiomfreseat
radiation hardness of materials. The gudaBnite target (Project E&T&RM).

Participation in the design of the applied reskearea at the NICA complex.

Study of radiation effects in HTSC tapes to optimise their characteristics.

Expected main results:

Receiving data about the multiplicities and special istributibenergytime neutron spectra. Research on massive targets of
natural (depleted) uranium and thorium energy production capabilities and processing of radioactive waste, the stuibyof radi
hardness of superconductors by the beams of neutrons andgproto

Expected results in the current year:
1. Installation of a big uranium target at the Phazotron in DLNP, beam adjustment on the target.

2. Investigation of neutron leakage from the surface of the massive uranium target by activation method.
3. Thermocouple detgk installation and callibration at the massive uranium target "BURAN".

4. Investigation of impact of highower laser radiation on the radioactive decay of minor actinides.

5

Investigation of radiation defects in higgmperature superconductors under thaiation with protons with energy E = 660
MeV.

List of projects

Project Leader Priority
(period of realisation)
1. E&T&RM S.1. Tyutyunnikov 1 (20182023)

List of Activities
Activity or Experiment Leaders Status
Laboratory or other Main researchers
Division of JINR
Responsible person
1. Development of the technicaspecifications S.1. Tyutyunnikov

. . Realization
for the detectorsystem of setup "big A.A. Solnyshkin
uranium target" on the basis of the A.A. Baldin
temperature sensor andsilicon Z. Y. Sadygov
photomultipliers R.A. Akbarov
VBLHEP A.l. Berlev, |.P. Yudin
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2. Design, manufacture of detectors N.I. Zamyatin

; Realization
for the measurement of ion energy Y.S. Kopylov
in the range of Ee=0.1 Gev/nucleon
on the Nuclotron-M beams
VBLHEP S.V. Khabarov, Yu.S. Kovalev, O.G. Tarasov
3. Upgrade of spectrumanalitical V.N. Shalyapin Realization
complex for activation V.l.Stegaylov
measurements
VBLHEP I.A. Kryachko, M. Paraipan, E.\&trekalovskaya, Toan Tran Ngor
DLNP V.l. Stegaylov
4. Production of the monitoring Yu.P. Filippov R&D
elements for thesuperconducting
systems
5. Development of HTS magnetic S.1. Tyutyunnikov R&D
and cryogenic systems for experimental

facilities (MPT). Carrying out construction
works for the development of transverse
polarization coils based on systems

with HTSu
VBLHEP M.S. Novikov
FLNP A.N. Chernikov

Collaboration
Country or International

Organization City Institute or Laboratory
Armenia Yerevan YSU
Belarus Minsk INP BSU
ISEI BSU
JIPNRSosny NASB
RI PCP BSU
Russia Dubna BSINP MSU
IAS "Omega"
St. Petersburg KRI
Tomsk TPU
Uzbekistan Tashkent INP AS RUz
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03-0-11292017/2023 Priority: 1

Status: Being conclude

Development of the FLNR Accelerator Complex
and Experimental Setups (DRIBsllI)

Leaders: I.V. Kalagin

S.N. Dmitriev

S.1. Sidorchuk
Scientific leader: Yu.Ts. Oganessian

Participating countries and international organizations:
Belgium, Bulgaria, Canada, CERN, China, Czech Republic, Egypt, France, Germany, Italy, Kazakhstan, Mongolia, Pol
Republic of Korea, Romania, Russia, Serbia, Slovakia, South Africa, USA.

Issues addressed and main goals of research:

The implementation of the DRIBS# project that includes the upgrade and development of the FLNR cyclotron complex
expansion of the exgsimental infrastructure of the Laboratory (construction of new physiegps@t and the development of
accelerator systems. The project aims at improving the operation stability of accelerators, increasing the intensityvamgl impr
the quality of ion kbams of stable and radioactive nuclides in the energy range from 5 to 100 MeV/nucleon, while at the same 1
reducing power consumption. The project objective is to significantly improve the efficiency of experiments on the gfnthesi
superheavy elemenaind light nuclei at nucleon drip lines and study of their properties. Moreover, the programme of experime
with beams of radioactive nuclides is anticipated to be expanded.

Expected results in the current year:
1. Support for experiments on the syntisesi superheavy elements and study of their properties at the Superheavy
Element Factory.

Development of a preeparator for radiochemical studies at of SHE (GASSOL).

Development of a separator for multinucleon transfer reaction products (STAR).

Completion of the upgrade and the commissioning of QM cyclotron.

Development of the infrastructure of the ACCULINNAfragment separator (RF kicker, tritium system).
Implementation of the programme of physics experiments at-#h@0Ltyclotron.

Corstruction of the W00R cyclotron experimental hall.

Preparation for the reconstruction of the400 cyclotron (J400R).

© © N o 0 M w D

Development of the detector system in the focal plane of the MAVR analyzer and the MULTI spectrometer comprisi
a 4 -neutrondetector and a gamntetector.

10. Development of methods for the diagnostics of beams of stable and radioactive nuclides.

11. Further work on constructing the GALS separatiorugebased on selective laser ionization of nuclear reaction
products stopped in gas.

12. Completion of assembling the cryogenic gas ion catcher and the start of adjusting the vacuum and cryogenic systel
13. Construction of the D@40 cyclotron.

14. Elaboration of data for designing a radiochemical laboratory of class 1.
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List of Activities
Activity or Experiment
Laboratory or other
Division of JINR
Responsible person

1. Development of the Superheavy
Element Factory

FLNR

VBLHEP

2. Development of the U400M
and U-400R complexes

FLNR

MLIT
DLNP

3. Construction of the DC-140
cyclotron complex

FLNR

DLNP
VBLHEP

4. Development of the ECR ion
sources

FLNR

VBLHEP

5. Development of the MT-25
microtron

FLNR

6. Development of the fragment
separator ACCULINNA -2

FLNR

MLIT

Leaders Status
Main researchers

I.V. Kalagin Preparation

G. Bondarenko, S.L. Bogomolo@.A.Chernyshev, K.B. Gikal, G.Gzulbekian,
M.V. Habarov, G.Nlvanov, |.A. Ilvanenko, N.Yu. Kazarinov, V.AKostyrev,
N.F. Osipov, S.V. Pashchenkd,N. Pchelkin A.V. Reshetov, V.A. Semin,
V.A. Veryovochkin

A.A. Fateev, 2 pers.

I.V. Kalagin Preparation

Data taking

S.L. Bogomolov, P.G. Bondarenko, O.A. Chernyshev, G.N. lvanov, |.A. lvanenk
N.Yu. Kazarinov, N.F. Osipov, S.V. Pashchenko, N.N.Pchelkin, A.V. Reshetov,
V.A. Semin, V.A. Sokolov, R.E. Vaganov

P.G. Akishin, E.A. Airian, A.M. Chervyakov, V.V. Korenkov

G.A. Karamysheva, E.V. Samsonov, S.B. Vorozhtsov

I.V. Kalagin

Preparation

S.L. Bogomolov, O.AChernyshev, G.G. Gulbekian, M.V. Habarov, G.N. Ivanov,
I.A. lvanenko, N.Yu. Kazarinov, V.A. Kostyrev, S.V. Mitrofanov, N.F. Osipov,
S.V. Pashchenko, N.N. Pchelkin, V.A. Semin, V.A. Veryovochkin

G.A. Karamysheva, 5 pers.

A.A. Fateev, 2 pers.

S.L. Bogomolov Preparation

V.V. Behterev, A.E. Bondarchenko, A.A. Efremov, G.N. lvanov, K. I. Kuzmenko
A.N. Lebedev, V.N. Loginov, V.E. Mironov, D.K. Pugachev, N.¥azvitskiy

E.D. Donets, V.M. Drobin, E.E. Donets, S.A. Kostomin

S.V. Mitrofanov Preparation

Data taking

N.V. Aksenov, S. I. Alekseev, O.A. Chenyshov, N.F. Osipov, S.V. Pashchenko,
V.A. Semin, Yu.G. Teterev

A.S. Fomichev Preparation

Data taking

E. Almanbetova, C.G. Belogurov, A.A. Bezbakh, V. Chudoba, E. M. Gazeeva
A.V. Gorshkov, V.A. Gorshkov, M.S. Golovkov, Gaminsky, A.N. Karpinsky ,
A.G. Knyazev, S.A. Krupko, K. A. May, B. Mauey, I.A. Muzalevsky, E.Yu. Nikol¢
P.G. Sharov, R.S. Slepnev, S.V. Stepantsov, G.MAkepian, B.R. Khamidullin,
M.S. Hirk, R. Wolski

E.V. Ovcharenko, V.NSchetinin
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7.

10.

11.

Development of a GASSOL pre
separator for radiochemical
studies of SHE

FLNR

Development of a separatofor
the products of multinucleon
transfer reactions

FLNR

Construction of the gas
catcherand design of the
MR -TOF spectrometer

FLNR

Development of a separator
basedon resonance laser
ionization

FLNR

Project preparation for the

A.V. Eremin, G.G. Gulbekian

Preparation

K.B. Gikal, N.Yu. Kazarinov, A.M. Lomovtsev, V.I. Lisov, N.F. Osipov,

K.V. Papenkov, D.I. Solovev, A.Bvirikhin

A.G. Popeko
A.V. Eremin

Preparation

V.l. Chepigin, M.L. Chelnokov, A.V. Isaev, |.N. Izosimov, S.A. Kalinin,
D.E. Katrasev, O.N. MalyshevR.S. Mukhin, Yu.A. Popov, A.l. Svirikhin,

E.A. Sokol, B. Saylaubekov
A.M. Rodin, A.V. Karpov

Preparation

E.V. Chernysheva, A.V. Guljaev, A.V. Guljaeva,Kkdhout, A. Kohoutova,
A.B. Komarov, L. Krupa, A.S. Novoselov, A.Opihal, A.V. Podshibyakin,
V.S. Salamatin, V.Yu. Vedeneev, S.A. Yukhimchuk

S.G. Zemlyanoy

K.A. Avwakumov, E.M. Kozulin, G.V. Myshinskiy, T. Tserensambuu, V.I. Zheme

B. Zuzaan

N.V. Aksenov

construction of a radiochemical

laboratory of class 1
FLNR

Collaboration

Country or International
Organization

Belgium
Bulgaria
Canada
CERN
China

Czech Republic

Egypt

France

Germany

Italy

Preparation

Preparation

A.Yu. Bodrov, A. Sh. Madumarg\&.V. Mitrofanov, A.V. Sabelnikov

City

Leuven
Sofia
Vancouver
Geneva
Beijing
Lanzhou
Brno
Prague

Rez

Giza

Shibin ElI Kom
Caen

Orsay

Strasbourg
Vannes
Darmstadt
Heidelberg
Padua
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Institute or Laboratory

KU Leuven
INRNE BAS
TRIUMF
CERN
PKU

IMP CAS
FEEC BUT
FME CTU
FNSPE CTU
VP

NPI CAS
Cu

MU

GANIL
IJCLab
IPN Orsay
IPHC
SigmaPhi
GSlI

MPIK
INFN




Kazakhstan

Mongolia
Poland

Republic of Korea
Russia

Serbia

Slovakia

South Africa

USA

Serbia

Slovakia

South Africa
Spain

Turkey

Ukraine
UnitedKingdom

Almaty
Astana

Ulaanbaatar
Krakow
Warsaw

Daejeon
Moscow

Moscow, Troitsk
Nizhny Novgorod
Novosibirsk
Sarov

Snezhinsk

St. Petersburg

Tomsk

Belgrade
Novi Sad
Bratislava

Nova Dubnica
Somerset West
Stellenbosch
East Lansing, Ml
Nashville, TN
Oak Ridge, TN

Moscow, Troitsk
Novosibirsk
Protvino
Saratov

Tomsk
Belgrade

Banska Bistrica
Cape Town
Madrid

Istanbul

Kiev
Cambridge
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INP

BA INP
ENU

NRC NUM
INP PAS
HIL UW
IEP WU
IBS

HTDC
ITEP
ITT-Group
MSU
NNRU "MEPhI"
NRC K
INR RAS
IAP RAS
BINP SB RAS
VNIIEF
VNIITF

IAI RAS
NIIEFA
TPU

INS "VINCA"
UNS

CuU

IP SAS
EVPU
iThemba LABS
SuU

MSU

VU

ORNL

MI RAS
MSU

NRU HSE
SAI MSU
SCC RAS
SINP MSU
VNIIMS
INR RAS
BINP SB RAS
IHEP

SsuU

TPU

IPB

Univ.

UumMB

UCT

UAM

BU

BITP NASU
Univ.



USA

Vietnam

Durham

London
Southampton
York

Cincinnati, OH
College Park, MD
Coral Gables, FL
Minneapolis, MN
New York, NY
Newport News, VA
Philadelphia, PA
Piscataway, NJ
Rochester, NY
Salt Lake City, UT
Hanoi
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Univ.
Imperial College
Univ.
Univ.

uc

UMD

UM

Uof M
CUNY
JLab
Penn
Rutgers
UR

UofU
IOP VAST



03-5-11302017/2023 Priority: 1

Status: Being conclude

Synthesis and Properties of Superheavy Elements,
the Structure of Nuclei at the Limits of Nucleon Stability

Leaders: M.G. Itkis
S.1. Sidorchuk
Scientific leader: Yu.Ts. Oganessian

Participating countries and international organizations:

Belgium, Bulgaria, CERN, China, Czech Republic, Egypt, Finland, France, Germany, India, Italy, Japan, Kazakhstan, Mong
Poland, Republic of Korea, Romania, Russia, Slovakia, South Africa, Spain, Swedaerland, Ukrainelnited Kingdom,
USA, Vietnam.

Issues addressed and main goals of research:
Synthesis of nuclei at stability limits and the investigation of their properties. Investigation of the mechanisms-arheavy
induced reactions. Study ofdlphysical and chemical properties of heavy and superheavy elements

Expected results in the current year:
1. Experiments at the Dubna gilted recoil separator GR3 of the SHE Factory aimed at studying the production cross
sections of nuclei in reactisrwith the*® F°Ti, and®‘Cr ions and the decay properties of synthesized nuclei.

2. Preparation for experiments on the synthesis of elements 119 and 120.

3. Experiments on the study of the radioactive dethyf-decay, spontaneous fission) properties of slivetl isotopes with
Z>100 (No, Rf, Sg) produced in reactions with Ne, Ca, Ti, and Cr ions at the SHELS and GRAND)(&p@arators using
the GABRIELA and SFiNX detector systems.

4. Experiments for studying thehemical properties of Cn and Fl at the Superheavy Element Factory.

5. Development of technologies for manufacturing accelerator targetsfrom stable and radioactive isotopes, which are s
under long irradiation with higintensity heawyion beams.

6. Investpation of masenergy and angular distributions of fragments produced in-mudfieon transfer reactions. Study of
the multibody decay of lowexcited heavy and superheavy nudiévelopment of physics saps.

7. Study of nuclei near the boundaries of macl stability. Preparation for and the conduct of experiments at the ACCULINNA
2 fragment separator using radioactive beams and the cryogenic targets H, *He, and*He.

8. Experiments at the MAVR seip aimed at studying reactions with the emissiofastf charged particles near the kinematic
limit in coincidence with fission fragments. Experiments for studying the structure of neiafnaruclei in transfer reactions.
Measurements of individual channel cross sections and total cross sections dactimans with weakly bound nuclei.

9. Theoretical studies of the mechanisms of heiawyinduced reactions.

10. Maintenance and update of the web knowledge base on nuclear physics
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List of Activities
Activity or Experiment
Laboratory or other
Division of JINR
Responsible person
1. Synthesis of new isotopes of
superheavy elements aBHE Factory
FLNR

2. U, b- and o-spectroscopy
of heavy nuclei at the SHELS
separator
FLNR

3. Chemical properties of superheavy
elements
FLNR

4. Experiments at the magnetic
analyzer of superheavy atoms
MASHA
FLNR

5. Study of the processesf fusion-fission,
quaskfission and multi-nucleon transfer
reactions. CORSET-DEMON, CORSAR

and MiniFOBOS setups
FLNR

MLIT

6. Study of the structure of exotic
nuclei near and beyond the
drip -lines at the ACCULINNA-2
and COMBAS fragment separators

FLNR

Leaders Status
Main researchers

V.K. Utyonkov

Data taking

F.Sh. Abdullin, D. A. Ibadullayev, N.D. Kovrijnykh, D.Auznetsov,
A.N. Polyakov, O.V. Petrushkin, R.N. Sagaidak, V.D. Shubin,
V.G. Subbotin, M.V. Shumeiko, D.l. Solov'ev, Yu.S. Tsyganov,
A.A. Voinov, A.M. Zubareva

A.V. Yeremin

Datataking

V.l. Chepigin, M.L. Chelnokov, A.V. Isaev, |.N. Izosimov,

S.A. Kalinin, D.E. Katrasev, A.A. Kuznetsova, O.N. Malyshev,
R.S. Mukhin, Yu.A. Popov, V.M. Popov, A.G. Popeko, E.A. Sokol,
A.l. Svirikhin, V.A. Shitnev, M.STezekbaeva, B. Saylaubekov

S.N. Dmitriev Data taking

N.V. Aksenoy D. Abdusamadzoda, Yu.V. Albin, A.A. Astakhov,
A.Yu. Bodrov, G.A. Bozhikov, I. Chuprakov, N.S. Gustova,

A.l. Holtzman K. V. Lebedev, A. Sh. M
E. V. Pishchalnikova, L.S. Porobanyuk, A.V. Sabelnikov,

G.Ya. Starodub, M.G. Voronyuk

A.M. Rodin

Data analysis

E.V. Chernysheva, A.V. Guljaev, A.V. Guljaeva, A. Kohoutova,
P. Kohout, A.B. Komarov, L. Krupa, A.S. Novoselov, A.Opihal,
A.V. Podshibyakin, V.S. Salamatin, V.Yu. Vedeneev,

S.A. Yukhimchuk

M.G. Itkis Data taking
E.M. Kozulin Data analysis
Preparation

I.N. Dyatlov, O.V. Falomkina, Z.I. Gorya'nova, Yu.M. ltkis,

D.V. Kamanin V.V. Kirokasian, N.l. Kozulina, G.N. Knyazheva,
K.A. Kulkov, E.A. Kuznetsova, C.H. Meghashree,

E. Mukhamedzhanov, E.I. Nikolenko, K.V. Novikov,

A.A. Ostroukhov, I.V. Pchelintsev, Yu.V. Pyatkov, E.O. Savelieva,
Yu.B. Semenov, A.N. Solodov, A.O. Stre&asky,

0.V. Strekalovskiy, R. S. Tikhomirov, I.V. Vorob'ev, A.O. Zhukova
V.E. Zhuchko

P.V. Goncharov, G.A. Ososkov, A.V. Uzhinsky, V.B. Zlokazov

A.S. Fomichev

Data analysis

E. Almanbetova, E. Batchuluun, S.G. Belogurov, A.A. Bezbakh,
V. Chudoba, M.S. Golovkov, L.V. Grigorenko, A.V. Gorshkov,
V. A. Gorshkov, E.MGazeeva, A. Ismailova, G. Kaminski,

A. N. Karpinsky, A. G. Knyazev, S.A. Krupko, S.A. Klygin,

G.A. Kononenko, K.A. May, B. Mauyey, I.A. Muzalevskiy,
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BLTP
LIT

7. Investigation of reactions induced
by stable and radioactive ion beams leading to
the formation of exotic nuclei.Development of
MAVR and MULTI set -ups

FLNR

8. Theoretical studies of nuclear
reaction mechanisms

FLNR
9. Development and update of the
network knowledge base on

nuclear physics
FLNR

10. Laser spectroscopy of isotopes
FLNR

Collaboration
Country or International

Organization City
Belgium Leuven
Bulgaria Sofia
CERN Geneva
China Beijing
Lanzhou
Czech Republic Olomouc
Prague
Rez
Egypt Shibin EI Kom
Tanta
Finland Jyvaskyla
France Caen
Orsay
Saclay
Strasbourg
Germany Darmstadt
Heidelberg
Mainz
Tubingen

E.Yu. Nikolskii, Yu.L. Parfenova, S.A. Rimzhanova, Yu.M. Seredz
S.1. Sidorchuk, R.S. Slepnev, P.G. SharS.V. Stepantsov,
G.M. TerAkopian, R. Wolski, A.N. Vorontso\B.R. Khamidullin,

M.S. Hirk

S.N. Ershov, N.B. Shulgina

V.N. Shchetinin

Yu.E. Penionzhkevich

Data taking
Preparation

D.T. Aznabaev, A. Azhibekov, A. Ch. Amer, |. V. Butusov, T. Isaje
S.M. Lukyanov, V.A. Maslov, K.O. Mendibaev, A. V. Shakhov,
N.K. Skobelev, Yu.G. Sobolev, V.I. Smirnov, S.S. Stukalov,

D.A. Testov, J. Zeynulla
A.V. Karpov

Data taking
Data analysis

E.A. Cherepanov, A.S. Denikin, I. A. Egorova, M.A. Naumenko,
V.A. Rachkov, V.V. Samarin, V.V. Saiko

A.V. Karpov
A.S. Denikin

Data taking

M.A. Naumenko, V.ARachkov, V.V. Samarin, V.V. Saiko

S.G. Zemlyanoy

Data taking

K.A. Avvakumov, G.N. Myshinskiy, T. Tserensambuu, V.l. Zheme

B. Zuzaan
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Institute or Laboratory

KU Leuven
INRNE BAS
CERN
CIAE

PKU

IMP CAS
UP

CTU

VP

NPl CAS
MU

Univ.

uJ

GANIL
CSNSM
IPN Orsay
SPhN CEA DAPNIA
CRN

IPHC

GSlI

MPIK

JGU

Univ.



India

Italy
Japan

Kazakhstan

Poland

Republic of Korea

Romania
Russia

Slovakia
South Africa

Spain
Sweden

Switzerland
Ukraine

United Kingdom
USA

Vietnam

Kolkata
Roorkee
Rupnagar
Legnaro
Naples
Tokai
Wako
Almaty

Astana

Krakow
Poznan
Warsaw

Daejeon
Bucharest
Dimitrovgrad
Dubna
Gatchina
Moscow

Neutrino
Sarov
St. Petersburg

Voronezh
Bratislava

Somerset West
Stellenbosch
Huelva
Goteborg

Lund

Villigen

Kiev
Manchester
East Lansing, MI
Nashville, TN
Oak Ridge, TN
Hanoi

VECC

IIT Roorkee
IIT Ropar
INFN LNL
Unina

JAEA
RIKEN

IETP KazNU
INP

BA INP

ENU

NU

INP PAS
AMU

HIL UW

uw

IBS

IFIN-HH
SSC RIAR
IPTP

NRC KI PNPI
INEOS RAS
MSU

NNRU "MEPhHI"
NRC KI
SINP MSU
BNO INR RAS
VNIIEF

IAl RAS
loffe Institute
KRI

NIIEFA
SPbSU

VSU

CuU

IP SAS
iThemba LABS
SU

UHU
Chalmers
LU

PSI

KINR NASU
UoM

MSU

VU

ORNL

IOP VAST



03-2-11002010/2024 |Priority: | 1|

Status: In-progres:

Non-Accelerator Neutrino Physics andAstrophysics

Leaders: E.A. Yakushev

A. Kovalik

Participating countries and international organizations:
Azerbaijan, Bulgaria, Czech Republic, Finland, France, Germany, Italy, Kazakhstan, Mongolia, Poland, Russia, Slove
Switzerland, United&ingdom, USA, Uzbekistan.

Issues addressed and main goals of research:

Search for the neutrinolessode and investigation of the dousleutrino mode of the double beta decay, clarification of the
neutrino nature, Majorana or Dirac, and the absolute neutrino mass scale and hierarchies. Search for the neutrino ma
moment, coherent elastic neutrinacleus scattering and dark matter. Investigation of galactic and extragalactic neutrino sourc
the diffusive neutrino cosmic background, and search for exotic particles (monopoles). Use of the neutrino detecttarfor a di
investigation of processenside of the reactor core of the Kalinin Nuclear Power Plant (KNPP). Search for sterile neutrino
Spectroscopy of nuclei far from stability. Development of new methods for charged and neutral particle detecti

Expected results in the current year:

1.

Datataking in the2bOndecay measurements88e with the SuperNEMO spectrometer. Processing of the data collected it
the GERDA experiment, setZlimits for different 2bdecay modes.

Processing of experimental data and determinatiofyg2b2n for “Ca, °6Zr, 13°Te, 11%Cd, 32Se. Set a refined value of
T12(2b23) for %Gebased on the GERDA Phase |l data.

Data taking with the HPGlkased lowbackgroundGeN spectrometer at the Kalinin Nuclear Power Plant. Search for a signal
of coherent neutringcattering on germanium nuclei. Data taking start searching for the neutrino magnetic moment at
sensitivity level of ~ (39 J10:12 (s after several years of data taking.

Continuation of data taking in the EDELWEISS experiment with new detectors iogerath an energy threshold of 0.1
keV suitable for the extrlow mass WIMP region. Analysis of previously accumulated data, determination of parameters f
light dark matter for the mass region below 1 Ged//Btart of the Ricochet phase of the experitfer precision CENNS
studuing at ILL with the detectors developed by EDELWEISS.

Start of data taking in th®nescale LEGEND experiment searching for #2ndecay of°Ge. Assessment of the
background level with the first batch of enriched detecte8® kg). Adding all available detectors and launching asitdile
experiment.

Data taking with ten clusters of the BAIKAGVD neutrino telescope. Search for and study of fgiglrgy neutrinos of
astrophysical nature. Construct on and commissioning of detector clusters. Development and testing of new data
acquisition and data transmission systems aiming at a lower energy threshold (Baikal project).

Continuation of the study of lownergy electrons from radioactive decay. Measurement of Auger spectt#®tband?3

and lowenergy conversion electrons from the deca$?@c. Commissioning of the new vacuum evaporation setup in a
radiochemical laboratory’Co calibration measurements of the ES®spectrometer. Processing of measurement results for
2022 and 2023.

Development and testing of new lgtweshold (~ 200 eV) HPGe detectors for searching for the coherent neutrino scatterin
as well as of plastic scintillator detectors for their active shielding.

Results of search for sterile neutrinos on the 200%1 data accumulated by the DANSS spectrometer. Precision estimate
of the gamma and neutron background at the location of the DANSS spectrometer (room A336 under the reactor of th
power unit of theKNPP).R&D results of the spectrometr modernization.
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10. The radiochemical laboratory of the 2nd class will be commissioned at DLNP; equipment for manufacture of radioac
sources for brachytherapy of cancer diseases will be installed; obtained sanitayiderdiological certificates for the

radiochemical laboratory will be concluded.

11. Continuation of the MONUMENT project. Analysis of data from 2021 and 2022 the experimental campaigns, namely for
measured*Ba, '°Se,1°Mo enriched isotopes. Preparatifor measurements in 2023 (purchase of isotopically enriched
elements, modernization of the muon trigger syst®aja taking and analysis of accumulated data.

List of projects
Project

=

SuperNEMO
3GEN (GEMMA)

N

EDELWEISS/RICOCHET
GERDA (LEGEND)
DANSS

BAIKAL

N o o MW

MONUMENT

List of Activities
Activity or Experiment

Laboratory or another
Division of JINR
Responsible person

1. SuperNEMO Project

DLNP

2. Investigation of 2K2nand 2K0n
decays of!%Cd with the TGV
spectrometer
DLNP

3. GERDA (LEGEND) Project

DLNP

Leader Priority
(period of realisation)

O.l. Kochetov 1 (20132023)
A.V. Lubashevskiy 1 (20102023)
E.A.Yakushev
E.A. Yakushev 1 (201062023)
K.N. Gusev 1 (20102023)
M.V. Shirchenko 1 (2011-2023)
I.A. Belolaptikov 1 (20092023)
D.R. Zinatulina 1 (2021-2023)
Leaders Status
Main researchers
O.l. Kochetov R&D

Data taking

D.V. Filosofov, I.I. Kamnev, D.V. Karaivanov, F.F. Klimenko,
M.A. Mirzaev, |.B. Nemchenok, A.V. Rahimov, A.V. Salamatin,
A.A. Smolnikov, Yu.A. Shitov V.V. Timkin, V.I. Tretyak,

0.V. Vagina

N.l. Rukhadze

Data taking
|. Shtekl

K.N. Gusev, S.L. Katulina, A.A. Klimenko, S.V. Rozov,
A.V. Salamatin, V.G. Sandukovskiy, V.V. Timkin, V.P. Volnikh,
E.A. Yakushev

K.N. Gusev Preparation

Data taking

Yu.V. Gurov, S.A. Evseev, D.l. Filosofov, M.V. Fomina,

A.A. Klimenko, O.l. Kochetov, A.V. Lubashevsky, I.I. Kamenev,
Z.Kh. Khushvaktov, F. Mamedov, |.B. Nemchenéky.Rakhimov,
S.V. Rozov, N.S. Rumyantseva, V.G. Sandukovsky, K.V. Shakta
Yu.A. Shitov, E.A. Shevchik, M.V. Shirchenko, A.A. Smolnikov,
S.I. Vasilev, V.P. Volnikh, I.V. Zhitnikov, D.R. Zinatulina,

E.A. Yakushev
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3GEN (GEMMA) Project

DLNP

EDELWEISS/RICOCHET Project

DLNP

BAIKAL Project

DLNP

Experimental strudy of low-energy electron
spectra arising in radioactive decay with the
aim to obtain new data on lowexcited states
of nuclei and radiation-free relaxation

of atomic systems

DLNP

FLNR

Radiochemical support ofirradiation

of targets, separationof radionuclides from
them by radiochemistry and mass separation
methods, preparation of ionizingradiation
sources for physicakresearch at DLNP;
chemical,radiochemical and mass separator
support of low-background measirements
for neutrino physics

DLNP

FLNR

A.V. Lubashevskiy
E.A. Yakushev

Modernization
Data taking

V.V. Belov, S.A.Evseev, D.V. Filosofov, M.V. Fomina, L.Grubchii
U.B. Gurov, A.Kh. Inoyatov, S.L. Katulina, S.V. Kazartsev,

S.P. Kiyanov, A.S. Kuznetsov, D.V. Medvedev, DRGnomarev,
D.S. Pushkov, A.V. Salamatin, V.G. Sandukovsky, K.V. Shakho\
T.A. Shevchik, M.V. Shirchenko, Z.Kh. Khukhvatov, S.V. Rozov,
I.E. Rozova, V.P. Volnykh, I.V. Zhitnikov

E.A. Yakushev
S.V. Rozov

Modernization
Data taking

V. Belov, Yu. Gurov, A. Inoyatov, D. Karaivanov, S. Kazartsev,
J. Khushvaktov, S. Evseev, A.V. Lubashevskiy, D.Filosofov,
N.A. Mirzaev, D.V. Ponomarev, F.V. Rakhimov, I.E. Rozova,
A.Salamatin, K.V. ShakhoW.Temerbulatov, V. Trofimov,

Yu. Vaganov

I.A. Belolaptikov Preparation

Data taking

V.F. Allakhverdyan, P.l. Antonov, I.V. Borodina, V. Dik,

I.S. Dotsenko, M.S. Dovbnenko, R. Dvornicky, A.A. Doroshenko,
T.V. Elzhoy, A.N. Emelianov, S.A. Evseev, K.V. Golubkov,

N.A. Gorshkov, M.S. Katulin, S.A. Katulin, S.L. Katyulina,

M.M. Kolbin, K.V. Konishev, A.V. Korobchenko, M.V. Kruglov,
Y.M. Malyshkin, M.B. Milenin, M.L. Minaev, V. Nazari,

D.V. Naumov, D.A. Orlov, D.P. Pekhov, E.N. Pliskovski,

I.E. Rozova, V.D. Rushay, A.V. Salamatin, G.B. Safronov,

S.1. Sinegovsky, A.E. Sirenko, M.N. Sorokovikov, N.I. Sosunov,
I.A. Stepkin, A.P. Stromakov, E.V. Khramov, B.A. Shaybonov,
K.l. Shevchenko, Yu.V. Yablokova, D.V. Zvezddy, Seitova,
A.G. Solovjev

A.Kh. Inoyatov

- Data taking
A. Kovalik

M.A. Abd Al'ngar, M.S. Dovbnenko, S.V. Fateev, N.V. Morozova
V.A. Morozov, A.E. Sirenko, V.I. Stegailov, A.A. Solnyshkin,
D.V. Filosofov, Yu.V. Yablokova

I.N. Izosimov

D.V. Filosofov

Preparation
A.Kh. Inoyatov

Yu.A. Vaganov, A.l. Velichkov, D.V. Karaivanov, N.V. Morozova,
J.K. Samatov, A.A. Solnyshkin, J.A. Dadakhanov, E.S. Kurakina
A.E. Baimukhanova, A.V. RakhimoW.A. Mirzayev,

M.Y. Vorobyeva, E.A. Denisova

G.A. Bozhikov
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9.

10.

11.

12.

Development of methods for the
separation of elementgradiochemistry
and massseparation); development of
methods for obtaining radioisotopes
for nuclear medicine and thesynthesis
of radiopharmaceuticalsbased on them;
development andmanufacture of micro
sources forcancer brachytherapy;
study of the physicochemical properties
of condensed matter using the method
of perturbed angular correlations of
nuclear radiation

DLNP

FLNR

Development and production of
low-energy-threshold HPGe
detectors. Development and
production of special types ofSi
and Ge detectors for low
background measurements.
Development and production

of plastic scintillators for
low-background spectrometers,
neutron detectors, and cosmic
muon detection. Development and
production of a muon detection
network for continuous atmosphere
control in the Moscow region
DLNP

FLNR
VBLHEP

DANSS Project

DLNP

MONUMENT Project

DLNP

D.V. Filosofov

Preparation

A. Baymukhanova, Yu.A. Vaganov, A.l. Velichkov,
D.V. Karaivanov, A.A. Solnyshkin, A.V. Salamatin, D.A. Salamat
N.T. Temerbulatova, E.S. Kurakina

G.A. Bozhikov

E.A. Yakushev Preparation

Yu.B. Gurov, L. Grubchin, K.N. Gusev, S.L. Katulina,
I.B. Nemchenok, D.V. Ponomarge8.V. Rozov, V.G. Sandukovskiy

A.M. Rodin

N.I. Zamyatin

M.V. Shirchenko Data taking

Modernization

V.V. Belov, M.V. Fomina, S.V.Kazartsev, S.P. Kiyanov,
A.S. Kuznetsov, F. Mamedov, D.V. Medvedev, DP8shkov,
|.E. Rozova, A.V. Salamatin, D.V. Filosofov, E.A. Shevchik,
I.V. Zhitnikov, V.P. Volnykh

D.R. Zinatulina

A Data taking
M.V. Shirchenko

Modernization

V.V. Belov, M.V. Fomina, K.N. Gusev, S.V. Kazartsev,
N.S. Rumyantseva, E.A. Shevchik, E. Sushenok, |.V.Zhitnikov
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Collaboration

Country or International
Organization

Azerbaijan
Bulgaria

Czech Republic

Finland
France

Germany

Italy
Kazakhstan
Malaysia
Mongolia
Poland
Russia

Slovakia
Switzerland
United Kingdom
USA

Uzbekistan

City

Baku
Plovdiv
Sofia
Prague
Rez
Jyvaskyla
Grenoble
Lyon
Modane
Orsay
Saclay
Heidelberg
Karlsruhe
Mainz
Munich
Tubingen
Assergi
Almaty
JohorBahru
Ulaanbaatar
Krakow
Dubna
Gatchina
Moscow

Moscow, Troitsk

Neutrino
St Petersburg

Tomsk
Voronezh
Bratislava

Villigen

Zurich

London
Manchester
Chapel Hill, NC
Tuscaloosa, AL
Tashkent
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Institute or Laboratory

IRP ANAS
PU

INRNE BAS
CTU

NPI CAS

(ON]

UGA

IPNL

LSM
CSNSM
CEA

MPIK

KIT

JGU

TUM

Univ.

INFN LNGS
INP

UTM

IPT MAS
INP PAS
Dubna State Univ.
NRC KI PNPI
ITEP

NNRU "MEPhI"
SC "VNIINM"
SINP MSU
HPPI RAS
INR RAS
BNO INR RAS
FIP

KRI

NPI TPU
VSU

CU

IEE SAS

PSI

UzH

UCL

UoM

UNC

UA

INP AS RUz
NUU



03-4-11282017/2023 Priority: 1

Status: Being conclude

Investigations of Neutron Nuclear Interactions
and Properties of the Neutron

Leader: E.V. Lychagin

Deputies: Yu.N. Kopatch
P.V. Sedyshev

Participating countries and international organizations:

Albania, Armenia, Australia, Austria, Azerbaijan, Belarus, Botswana, Bulgaria, CERN, China, Croatia, Czech Republic, Eg)
Finland, France, Georgia, Germany, Hungary, IAEA, India, Italy, Japan kKsizen, Moldova, Mongolia, North Macedonia,
Norway, Poland, Republic of Korea, Romania, Russia, Serbia, Slovakia, Slovenia, South Africa, Switzerland, Thailand, Tur
Ukraine, USA, Uzbekistan, Vietham.

Issues addressed and main goals of research:

Expeimental and theoretical investigations of symmetry breaking effects in reactions with neutrons and fundamental prope
of the neutron to test the parameters of the Standard Model and search for "new physics". Investigation of the prexsttids of
nuclei, reactions with emission of charged particles, fission physics. Obtaining of relevant data for astrophysics, malear p
engineering and nuclear waste transmutation problem using neammdngammanduced reactions. Application of neutron
physicsmethods in other fields of science and technology. Development and construction of detectors of neutrons and ¢
ionizing radiation, as well as applied methods in nuclear physics with neutrons. Development of the Intense REsonance Ne
Source (IREN) ad the experimental base at the IREN and-Bfacilities.

Expected results in the current year:
Investigations of violations of fundamental symmetries
in neutron-nucleus interactions and related data

Measurement of energy specaiadforward-backward emission asymmewygammarays in resonances.
Measurement of yields of rare fission modesGef .

1.

2

3. Measurement of gammray yields in reactions with4 MeV neutrons.

4. Measurements of prompt fission neutrons (PFNf¥a in theresonance region
5

Measurement of the cross section¥8¥b(n,0)*%%r and(n,U) reaction cross sectionsn gas samples (N, O, F, Ne, Ar) at
En 3-5 MeV.

6. Measurement of the forwafshckward asymmetry of tHéN(n,p)*“C reaction at E100-700 keV onEG-5 and of
the3°Cl(n,p)*>S reaction at En=0-:1.0 keV on IREN.

Investigation of fundamental properties of the neutron, UCN physics:
1. Study of the possibility of creating a radiaticesistant UCN neutron guide for IBRwith losses and a fraction of noesplar
reflections ~16 per collision

2. Simulation of the propagation of very cold neutrons (VCN) in various diamond nanopawdgrsmize their parameters
and increase the efficiency of VCN extraction from the source.

3. Investigation of the effect of the density of diamond nanopowders on the properties of slow neutron reflectors develope
their basis.

4. Design of an experimentaétup to demonstrate the time focusing of UCN at a pulsed reactor.

5. Investigation of the possibility of increasing the intensity of a UCN source, based on the idea of time focusing using str
magnetic fields and neutron resonance $iijpers.

6. Theoreticastudy of nonstationary phenomena in the reflection of UCN from an oscillating resonance potential.
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Applied and methodological research
Creation of an experimental setup for measuring tiedf€t in fission by polarized neutrons at the tBRReactor

Development of a method for determining the carbon concentration in soil using the tagged neutron method.
Investigation of optical and electronic properties of semiconductor materials usayg 4t the E& accelerator.

Modernization of the E® accelerator and its infrastructure.

o > w0 N kE

Analysis of archaeological, biological and ecological samples by nysgaics methods at the IREN, REGATAZ2 facilities
and using the laboratory equipment.

o

Completion of the modernization of the REGATA facility andpiteumatic conveying system at the 2Reactor.

7. Creation of a charged particle spectrometer on the 1st channel of IREN.

Development of the IREN facility
1. Providing the neutron beam time from IREN for physics experiments.

List of projects

Project Leader Priority
(period of realisation)
1.TANGRA Yu.N. Kopatch 1 (20142023)
2.Modernization of the E accelerator A.S. Doroshkevich 1 (20222023)
3.t NGRI N Sh.S. Zeynalov 1 (20222023)
Deputy:
L.V. Mitsyna
List of Activities
Activity or Experiment Leaders Status
Laboratory or other Main researchers

Division of JINR
Responsible person

1. Investigations of violations Yu.N. Kopatch
of fundamental symmetries
in neutron-nucleus interactions
and related data

Upgrade
Data taking
Data analysis

FLNP G.S.Ahmedov,D. Berikov, S.B.Borzakov,G.V. Danilyan,Yu.M. Gledenov,
D.N. GrozdanovN.A. Gundorin,Sh.S.Zeinalov,V.L. KuznetsovZh.V. Mezentseva,
I.A. Oprea,K.D. Oprea,Yu.N. Pokotilovski,A.B. Popov,P.V. Sedyshev,
M.V. SedyshevaD.V. Sidorova,N.V. SimbirtsevayV.R. Skoj, A.M. Sukhovoj,
S.A. Telezhnikov,T.Yu. Tretyakova, Fan Lyong Tuah,Chuprakov S. Enkhbold
12 engineers, 8 workers

2. Investigation of fundamental E.V. Lychagin Upgrade
properties of the neutron, Data taking
UCN physics Data analysis
FLNP S.V.Goryunov,T.L. Enik, M.A. Zakharov,V.L. KuznetsovG.V. Kulin, L.V. Mitsyna,

S.N.Mironov, A.Yu. Muzychka,A.Yu. Nezvanov,Yu.N. Pokotilovski,A.B. Popov,
N.V. Rebrova, V.A. Strelkov,A.l. Frank,W.l. Furman,E.l. Sharapoy4 engineers
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3. Applied research P.V. Sedyshev Upgrade

Data taking
Data analysis

FLNP Yu.V. AleksiayenakG.S.Ahmedov,D. Berikov, S. B. Borzakov,0.E. Chepurchenko,
0. ChaligavaJ. ChuprakovA.S. DoroshkevichA.Yu. Dmitriev, T.L. Enik,
A. Ergashov, Fan Lyong TuaN,A. Fedorov,0.C.Filippova,A.l. Frank,
M.V. FrontasyevaW.l. FurmanV . [ .GBd, Yu.M. GledenovD.S.Grozdov,
D.N. GrozdanovN.A. Gundorin,C. Hramco,G.Ya. Hristozova,Yu.N. Kopatch,
V.L. KuznetsovG.V. Kulin, E.V. Lychagin,A.l. MadadzadaA.G.Malinin, S. Mazhen,
Zh.V. Mezentseval..V. Mitsyna,A.Yu. Muzychka,T.B. Nguen,A.Yu.Nezvanov,
B. NiedobovaP.S.Nekhoroshkov].A. OpreaK.D. Oprea,l. Pavlikova,
Yu.N. Pokotilovski,A.B. Popov,N.V. RebrovaA. Svozilikova Krakovska,
E.l. SharapovM. SedyshevaD.V. Sidorova,N.V. SimbirtsevayV.R. Skoy,
V.A. Strelkov,V.N. ShvetsovM.C. ShvetsovaA.M. Sukhovoj,S.A. Telezhnikov,
K.N. Vergel,S. Zeinalov,l.l. ZinicovscaiaK.N. Zhernenkoy 35 engineers, 2@/orkers.

4. Development of the IREN facility V.N. Shvetsov Upgrade
FLNP E.A. Golubkov, V.G. Pjataev, 17 engineers, 1 worker
VBLHEP A.P. Sumbaev, 3 engineers
5. _Development of experimental_ _ E.V. Lychagin Upgrade
infrastructure of the IREN facility
FLNP A.A. Beliakoy, E.V. Lychagin V.G. PyataeyP.V. SedysheyV.A. Trepalin
15engineers
6. Modernization of EG-5 A.S. Doroshkevich Upgrade
accelerator
FLNP I.A. ChepurchenkoRR.h. Issaev,Yu.N. Kopach,A.N. Likhachev,V.N. Semenov,
K.E. StudnevS.N.TkachenkoK.N. Udovichenko].A. Zaitsev,A.S. Zakharova,
T.Yu. Zeleniak
7.Project ENGRIN Sh.S.Zeynalov Data taking
Data analysis
FLNP A.M. Lebedev, L.V. Mitsyna, O.V. Sidorova, A.M. Sukhovoy
8. Project TANGRA Yu.N. Kopatch Upgrade
Data taking
Data analysis
FLNP V.R. Skoy,N.A. Gundorin,V.N. ShvetsovT.Yu. Tretiakova[F. Aliev, D. Grozdanov,
N.A. Fedorov,C. Hramco
VBLHEP V.Yu. Aleksakhin,N.l. Zamiatin,E.V. Zubarev,M.G. Sapozhnikovyu.N. Rogov,
V.M. SlepnevS.V.Khabarov
DLNP A.V. Krasnoperov, A.B. Sadovskii, A.V. Salamatin
LRB G.N. Timoshenko
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Collaboration
Country or International

Organization City Institute or Laboratory
Albania Tirana uT
Armenia Yerevan SRCHCH
Australia Melbourne, VIC Univ.
Austria Innsbruck Univ.
Azerbaijan Baku BSU
IGG ANAS
IRP ANAS
Belarus Minsk BSU
INP BSU
SPMRC NASB
Botswana Palapye BIUST
Bulgaria Plovdiv PU
UFT
Sofia IE BAS
INRNE BAS
CERN Geneva CERN
China Beijing IHEP CAS
Xi'an NINT
Croatia Zagreb Oikon IAE
RBI
Czech Republic Ostrava VSB-TUO
Prague CEl
CTU
Rez CVR
Egypt Alexandria Univ.
Cairo NRC
Giza CuU
Mansoura MU
Shibin El Kom MU
Finland Jyvaskyla uJ
Oulu uo
France Cadarache CC CEA
Grenoble ILL
LPSC
Saclay LLB
Strasbourg IPHC
Georgia Thilisi AIP TSU
TSU
Germany Darmstadt GSl
Dresden HZDR
Kleve HSRW
Mainz JGU
Munich TUM
Tubingen Univ.
Hungary Budapest RKK OU
IAEA Vienna IAEA
India Varanasi BHU
Italy Rome ENEA
Japan Kyoto KSU
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Kazakhstan

Moldova
Mongolia

North Macedonia
Poland

Republic of Korea

Romania

Russia

Tsukuba
Almaty
Astana
Kyzylorda
Chisinau

Ulaanbaatar

Skopje
Gdansk
Krakow
Lodz
Lublin
Opole
Otwock (Swierk)
Poznan
Wroclaw
Daejeon
Pohang
Seoul
Baia Mare
Bucharest

Cluj-Napoca
Constanta
Galati

lasi

Magurele

Oradea

Pitesti

Ramnicu Valcea
Sibiu

Targoviste
Timisoara
Arkhangelsk
Borok
Dolgoprudny
Dubna

Gatchina
Grozny
Irkutsk
lvanovo
Izhevsk
Moscow
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INP

ENU
KazSRIRG
IChem
IMB ASM
CGL

NRC NUM
UKiM
GUT

INP PAS
UL

UMCS
uo

NCBJ
AMU

uw
KAERI
PAL
Dawonsys
TUCN-NUCBM
IFIN-HH
IGR
INCDIE ICPECA
uB

UPB
INCDTIM
uocC

UG
NIRDTP
UAIC

ISS

NIMP

uo

ICN
I.C.S.l.
ULBS
UvT

UvT
NArFU
IBIW RAS
MIPT
Diamant
Dubna State Univ.
NRC KI PNPI
CSPU

LI SB RAS
ISUCT
udsu

GIN RAS
GPI RAS
IA RAS



Serbia

Slovakia

Slovenia
South Africa

Switzerland
Thailand
Turkey
Ukraine

USA

Uzbekistan
Vietnam

Moscow, Troitsk
Nizhny Novgorod
Obninsk

Perm

Sevastopol

St. Petersburg

Tula
Vladikavkaz
Voronezh
Yekaterinburg
Belgrade

Novi Sad
Bratislava

Ljubljana
Bellville
Pretoria
Stellenbosch
Villigen

Hat Yai
Canakkale
Berdyansk
Donetsk
Kharkov

Kiev

Uzhhorod
Durham, NC
Los Alamos, NM
Oak Ridge, TN
Tashkent

Hanoi
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IKI RAS

IPCE RAS
ITEP

MSU

NRC KiI

SC "IASRWA"
Sechenov Univ.
SIAS

SINP MSU
VNIIA

INR RAS

IPM RAS
IPPE

PSNRU

IBSS

Botanic garden BIN RAS

FIP

loffe Institute
KRI

SPMU
SPSFTU
TSU

NOSU

VSU

UrFU

IPB

Univ.

UNS

CuU

IEE SAS

IP SAS
GeoSS
uwcC
UNISA

SU

PSI

PSU

COMU
BSPU
DonlPE
ISMA NASU
NSC KIPT
KINR NASU
NUK

IEP NASU
Duke

LANL
ORNL

INP AS RUz
IOP VAST
VNU
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Condensed

Matter Physics,
Radiation
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Research
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04-4-11422021/2025 Priority: 1

Status: In-progres

Investigations of Functional Materials
and Nanosystems Using Neutron Scattering

Leaders: D.P. Kozlenko
V.L. Aksenov
A.M. Balagurov

Participating countries and international organizations:

Armenia, Azerbaijan, Belarus, Bulgaria, China, Cubaech Republic, Egypt, France, Germany, Hungary, India, Italy, Japan,
Kazakhstan, Latvia, Mongolia, Poland, Romania, Russia, Serbia, Slovakia, South $paaa, Switzerland, Tajikistan, Ukraine,
United Kingdom, USA, Uzbekistan, Vietnam.

Issuesaddressed and main goals of research:

Investigations of structural features and dynamics of novel functional materials and nanosystems focused on determinati
microscopic mechanisms of the formation of physical properties and phenomena that areirfguahia development of modern
conceptsn the areas of condensed matter physics, materials science, chemistry, geophysics, engineering sciences, bi
pharmacology, and for the development of modern technologies.

Expected results in the current year
Realization of scientific program
1. Analysis of the structural phase transformations features in magnetostrictive alloys at variation of thermodynamic conditi
synthesis conditions, thermomechanical processing.

2. Determination of parameters of the atoraied magnetic structure of Heusler alloys MpMxSb (M7 transition metal) in
a wide range of thermodynamic conditions.

3. Determination of parameters of crystal, magnetic and electronic subsystems of multifunctional oxides based on co
manganese, iromithe region of spin transition and antiferromagnégicomagnetigparamagnetic and metaisulator phase
transitions in a wide range of temperatures and pressures.

4. Analysis ofhigh-pressureeffects on crystal and magnetic structure of layereddomensonal magnetic materials.

5. Study of the effect of microstructure of electrodes with varying composition on etisd®rge processes in compact
electric power sources. Clarification of structural mechanisms responsible for the capacity and lifetimeaex. Satiection
of optimal discharge/charge modes during cycling.

6. Analysis of processes of deposition and intercalation of electrically active ions and their derivatives from liquid and s
electrolytes at electrochemical interfaces in compact electweep sources. A comparative study of characteristics of
adsorption layers (density, thickness, homogeneity) at electrochemical interfaces for electrolytes and electrodes.

7. Study of phenomena and effects induced by the interactiderafmagnetic and superconducting order parameters in
complex heterostructures with ferromagnetic and helicoidal magnetic ordering.

8. Investigation of structural stability of colloidal systems, including biomedical solutions, in bulk and at interfacesrtiadsr
conditions. Determination of characteristics of adsorption layers at interfaces in case of loss of stability as axtesahlof e
influence of gradient electric and magnetic fields, as well as temperature effects. Study of the effect obdggneatain
in bulk on adsorption.

9. Investigation of the structure of a number of advanced nanosystems based on compositeandrbiiconcontaining
materials, including those based on fullerenes, nanodiamonds and their bioactive derivatives. Stodyplex c
multicomponent systems. Determination of conditions for synthesis of homogeneous systems. Investigation of effect
phase separation in advanced practical systems.

10. Determination of structural characteristics of magnetic elastomers, holding pfontisehnological applications.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

10.

Study of structure and vibrational spectra of molecular complexes:nagiiecular inclusive materials and complexes with
electric charge transfer, structural and dynamic parameters of hydrogen bonds in bioactive materials.

Investigation of molecular mechanisms of protein interaction, dimerization and functional characteristics of supramolec
structures and molecular complexes. Study of regularities and relationships between structural characteristics and func
of prateins, protein complexes and membrgmetein aggregates. Analysis of the effect of composition and external
parameters on the phase state of membranes.

Determination of structural characteristics and diffusion properties of lipid nanosystems for trafigpags and nano
drugs.

Analysis of geophysical processes in the lithosphere using data on textures <fedmep and neaurface rocks.
Investigation of relationships between seismic anisotropy of lithosphere rocks and textures of minerals, gltgferenti
oriented cracks and pores.

Investigation of crystallographic texture and phase composition of biological objects (mollusk shells, corals, animal bor
teeth, biomineralized structures).

Nondestructive testing of residual internal stresses and microstrains in real industrial products and advanced struc
materials induced by various technological processes (metal and heat treatment, welding, rolling, stamping, 3D pjinting,

Invesigation of relationships between microstructure and thermomechanical properties of advanced functional and struc
materials (higkstrength steels, aluminum and magnesium alloys, composites, cermets, etc.), analysis of mechanical beh
of structuralmaterials under external stimuli (load, temperature).

Analysis of internal structure and construction of 3D models of objects of cultural and natural heritage, industriag mater
and products using neutron tomography and radiography data.

Clarification & mechanisms of radiation damage to solids, obtaining-lid@@perating data on radiation damage resistance
of materials.

Realization of instrument development program for the IBR2 spectrometers
Development and construction of the main ufitsa new hverse geometry inelastic scattering spectrometer at the beamline
2.

Development and construction of elements of basic configuration of a-anggdl scattering and imaging spectrometer at
beamlinel0.

Development of neutron guide and detector systemhfonew DN6 diffractometer for studies of microsamples, aimed at
improving its technical parameters and expanding the available range of high pressures.

Improvement of technical parameters and expansion of experimental capabilities of the GRAINS maitdlnct
reflectometer (startup of a new neutron beam chopper, development of electrochemical and liquid cells for conduc
experiments).

Modernization of the available IBR spectrometers (HRFD, RTD, BN, YuMO, FSD, REFLEX, REMUR, SKAT,
EPSILON) aimed atimproving their technical characteristics (enhancement of luminosity, suppression of neutro
background, improvement of data acquisition systems and expansion of experimental capabilities).

Development and construction of a prototype of a saradile spirecho scattering spectrometebaamline9.

Improvement of technical characteristics of the radiography and tomography spectrometer at Bdasiatial resolution,
radiation resistance of the detector system).

Upgrade of the FSS correlation spectragneatbeamlinel3 and improvement of its technical parametdtarther
development of the RTOF correlation method.

Development of neutron methods for condensed matter research, includieglspjmeutron standing waves, neutron wave
splitting, neutron mgnetic resonance, radiography, tomography, and other techniques.

Development of neutron scattering methods foooperando monitoring and study of electrochemical materials and
interfacesCreation of a laboratory site for the study of chemmalrent sources at the INP, Almaty, development of
specialized electrochemical cells for neutron reflectometry.
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List of projects

Project Leader Priority
(period of realisation)
1. DINSS D.M. Chudoba 1 (20212023)
List of Activities
Activity or Experiment Leaders Status
Laboratory or other Main researchers
Division of JINR
1. _Study o_f structure apd prop_erties of new A.M. Balagurov Datataking
inorganic and organic functional materials D.P. Kozlenko
S.1. Tiutiunnikov (VBLHEP)
FLNP E.B. Askerov, A.l. Beskrovnyi, R.N. Golosova, S.E. Kichanov,

M.L. Kraus, E.V. Lukin,G.M. Mironova, D.S. Neov, A. Pawlukojc,
B.N. SavenkoN.Yu. Samoilova, V.V. Sikolenko, S.V. Sumnikov,
V.A. TurchenkoVasin, N.O., T.NVershinina

MLIT V.B. Zlokazov
VBLHEP V.A. Artyukh, V.V. Efimov, Yu.S. Kovalev, I.A. Kryachko,
A.V. Rogachevy.N. ShalyapinN.l. Zamyatin
2. Investigation of structural and magnetic D.P.Kozlenko Data taking
properties of materials under extreme
conditions
FLNP A. Asadov,N.M. BelozerovaN.O. Golosova, S.E. Kichanov,
E.V. Lukin, A.V. Rutkauskas, B.N. Savenko
3. Reaktime investigations of physical and N.Yu. Samoilova Data taking
chemical processes in functional materials
FLNP A.l. Beskrovnyi,S.V. Sumnikov, O.Yu. Ilvanshina, V.G. Simkin,

G.M. Mironova, T.N. Vershinina, |.A.Bobrikov

4. Computer simulation of structure and A. Pawlukojc

. ) . Data taking
properties of new functional materials and
nanosystems
FLNP Kh.T. Kholmurodov
5. Investigation of structural and magnetic Yu.V. Nikitenko Data taking
properties of layered nanostructures
FLNP S.V. Kozhevnikov, A.V. Petrenkd/.D. Zhaketov,Ye.D. Kolupaev
6. Investigation of structure of carbon-and V.L. Aksenov Data taking
silicon-containing nanomaterials
FLNP D.M. ChudobaM. Jazdzewska, K.B. Ludzi®ychto, A.Zh. Nazarove
T.V. Tropin
7. Investigation of molecular dynamics of D.M. Chudoba Data taking
functional materials
FLNP P. Bilski, [.¢. Gor emyc h-Bychio,

Z. Surowiec, J. WaliszewsKi, Zuba
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8. Investigation of dispersed systems M.V. Avdeev

ooF Data taking
and complex fluids in bulk and at
interfaces
FLNP M.YerdauletovKh. Kholmurodov T.V. Tropin
9. Investigation of structural organization of M. Balasoiu Data taking
biogenic and nonbiogenic nanoparticles,
composites based on magnetic fluids,
polymers and other nanomaterials
FLNP O.l. lvankov, A.Kh. Islamov,A.l. Kuklin, A. Nabiey, A.V. Rogachev, V.A.
Turchenko
FLNR N.E. Lizunov, O.L. Orelovich
MLIT A.G. Soloviev,T.M. Solovieva
10.Investigation of supramolecular structure A.l. Kuklin Data taking
and functional characteristics of biological
nanosystems
FLNP O.l. Ivankov, A.Kh. Islamov, Yu.S. Kovalev, T.N. Murugova,
A.V. RogachevyV.V. Skoy,A.V. Vlasov, Yu.L. Rijikov, A.A. Nabiev,
M.l. Rulev, D.V.Solovyev
MLIT A.G. Soloviev,T.M. Solovieva
11.Investigations of structure and properties M.A. Kiselev Data taking
of lipid membranes and complexes
FLNP O.l. lvankov, V.A. Maslova
MLIT E.V. Zemlyanaya
12.Investigations of structure and properties Yu.E. Gorshkova Data taking
of biohybrid complexes
FLNP O.Yu. Ilvanshina, T.V. Tropin
13.Investigation of internal stresses and G.D. Bokuchava Data taking
microstrains in structural materials and
industrial products
FLNP A.A. Kruglov, B. Mukhametuly, I.V. Papushkin, A.V. Tamonov,
Yu.V. Taran
14.Investigation of features of internal D.P. Kozlenko Data taking
structure
of cultural and natural heritage objects,
structural materials and industrial
products
FLNP S.E. Kichanov, E.V. Lukin, K.M. Nazarov, A.V. Rutkauskas,

B.N. SavenkpV.S. Smirnova, A. Zhomartova, |.Yu. Zel

15.Investigation of texture and properties D.l. Nikolaev
of rocks and minerals, structural materials,
biological objects

Data taking
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FLNP B. Altangerel, T.I. Ivankina, T.A. Lychagina, V.\&ikolenko, R.N. Vasin

16.Study of radiation damage effects S.1. Tiutiunnikov Data taking
in solid-state materials (VBLHEP)
VBLHEP V.A. Artyukh, V.V. Efimov, Yu.S. Kovalev, I.A. Kryachko,
A.V. Rogachev, V.N. Shalyapin, N.l. Zamyatin
17.Development of IBR2 spectrometers M.V. Avdeev Realization
D.P.Kozlenko
D.M. Chudoba
FLNP A.l. Beskrovnyi, V.I. Bodnarchuk, G.D. Bokuchava, E.A. Goremychkin, !

Kichanov, A.l. Kuklin, A.l. lvankov, E.V. Lukin, Yu.V. Nikitenko, Yu.V.
Petrenko, B.N. Savenko, V.G. Simkin, V.l. Sukhanov,
S.V. Sumnikov, V.A.Turchenko

18.Development of neutron methods to study G.D. Bokuchava

i . Data taking
functional materials and nanosystems D.P. Kozlenko
M.V. Avdeev
FLNP S.E. Kichanov, S.V. Kozhevniko&.V. Lukin, Yu.V. Nikitenko,
A.V. Rutkauskas, V.D. Zhaketov
Collaboration
Countr_y or International City Institute or Laboratory
Organization
Armenia Yerevan Foundation ANSL
SRCHCH
Azerbaijan Baku AzTU
IP ANAS
Belarus Minsk BSTU
IAP NASB
INP BSU
RI PCP BSU
SPMRC NASB
Bulgaria Sofia ASCI Ltd
IE BAS
IEES BAS
INRNE BAS
ISSP BAS
UCTM
China Harbin HEU
Cuba Havana INSTEC
Czech Republic Prague BC CAS
CTU
CuU
IG CAS
IP CAS
Rez NPI CAS
Egypt Cairo ASU
EAEA
Giza CuU
France Grenoble IBS
ILL
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Germany

Hungary
India
Italy
Japan

Kazakhstan
Latvia

Mongolia
Poland

Romania

Russia

Saclay
Bochum
Bonn
Darmstadt
Freiberg
Geesthacht
Halle
Karlsruhe
Kiel
Rostock
Stuttgart
Budapest
Patna
Messina
Minato
Tokyo
Almaty
Riga
Ulaanbaatar
Bialystok

Krakow

Lublin
Poznan
Szczecin
Warsaw
Wroclaw
Baia Mare
Bucharest

Cluj-Napoca

Constanta
Craiova
lasi

Magurele
Pitesti
Targoviste
Timisoara

Tulcea
Chelyabinsk
Chernogolovka
Dolgoprudny

LLB

RUB

UniBonn

TU Darmstadt
TUBAF
Hereon

MLU

KIT
IFM-GEOMAR
Univ.
MPI-FKF
Wigner RCP
NIT Patna
UniMe

Keio Univ.
Waseda Univ.
INP

ISSP UL

IPT MAS
BUT

uwB
AGH-UST
INP PAS

Ju

UMCS

AMU

WPUT

INCT

uw
TUCN-NUCBM

INCDIE ICPECA

uB
INCDTIM
RA BC-N
UBB
MINAC
uc
NIRDTP
TUIASI
UAI
UAIC
USAMV
NIMP
UPIT
UvT

ICT

ISIM
UvT
DDNI
SUSU
ISSP RAS
MIPT



Serbia
Slovakia

South Africa

Spain

Switzerland
Tajikistan

Dubna
Gatchina
Kaliningrad
Kazan

Krasnoyarsk

Moscow

Moscow, Troitsk
Nizhny Novgorod
Perm

Rostovon-Don
St. Petersburg

Sterlitamak
Tula

Tyumen
Yekaterinburg

Belgrade
Bratislava
Kosice
Pretoria

Barcelona
Leioa
Madrid
Villigen
Dushanbe
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Dubna State Univ.
NRC KI PNPI
IKBFU

KFU

KNRTU

FRC KSC SB RAS
KIP SB RAS
SibFU

IA RAS

IC RAS

ICP RAS

IEPT RAS
IGEM RAS
IGIC RAS
IMET RAS
INMI RAS

Inst. Immunology
IPE RAS

MIET

MISIS

MSU

NNRU "MEPhI"
NRC KiI

PIN RAS

SINP MSU
HPPI RAS

INR RAS

IPM RAS

UNN

ICMM UrB RAS
ITCh UrB RAS
RIP SFU
CRISM "Prometey"
IMC RAS

loffe Institute
SPbSU

SB BSU

TSU

UTMN

IMP UB RAS
UrFU

INS "VINCA"
CuU

IEP SAS
Necsa

UP
ICMAB-CSIC
BCMaterials
CENIM-CSIC
PSI

NAST

PHTI NAST



Ukraine

United Kingdom
USA
Uzbekistan
Vietnam

Donetsk

Kiev

Didcot
Berkeley, CA
Tashkent

Da Nang
Hanoi
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04-4-11052011/2023 Priority: 1

Status: Being concludec

Development of the IBR2 Facility with a Complex of Cryogenic
Neutron Moderators

Leaders: A.V. Vinogradov
A.V. Dolgikh

Participating countries and international organizations:
Azerbaijan, Belarus, Mongolia, Poland, Romania, Russia, Spain.

Issues addressed and main goals of research:

The main task of the theme is to increase the efficiency of the use of th2 f&éflity for realization of the program of
experimental studies, maintenance of operational reliability and safety of the réactdopment and construction of tt@mplex
of cryogenic neutron moderators.

Expected results in the current year:
1. Obtaining Rostekhnadzor license for the operation of the2BRclear research facility.

2. Maintenance of the IBR reactor operation for gkics investigations.

3. Check assembling, adjustment and testing of the backup movable reflect8RMRthe FLNP test bench. Experimental
investigations on determination of dynamic characteristics and parameters of vibrations of the units and strudagetmod
the stage of assembly and bench testing of 3RPreparation of MRBR for regular operation.

4. Commissioning of the Linde AG cryogenic refrigerator with a cooling power of 1800 W at 10 K (KGU 1800/10) to ensu
the most efficient use of the suite IBR-2 instruments in cold neutron experimer@gtimization of the operation of the
cryogenic complex.

5. Trial operation of cryogenic moderators €1 and CM202.

6. Phased replacement and upgrade of the basic technological and elsafetaielated equipment of the IBR nuclear
research facility.

7. Development of the hardware and software structure of the informaasuring system for research and diagnostics of the
IBR-2 reactor state, as well as further work on the computatiomaegperimental substantiation of the safe and reliable
operation of IBR2 under conditions of lonrterm operation and intensification of degradation processes in the core.

8. Exploring the possibility of manufacturing and supplying an additional batch affiuesfor the IBR2 core (in cooperation
with the Mayak Production Association) to extend the service life of the reactor for physics experiments w2114240

List of projects

Project Leader Priority
(period of realization)
1. Construction of theomplex A.A. Belyakov 1 (20142023)
of cryogenic moderators M.V. Bulavin

at the IBR2 facility
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List of Activities
Activity or Experiment
Laboratory or other
Division of JINR
1. Operation of the IBR-2 facility
in regular mode
FLNP

2. Provision of physics research
program
FLNP

3. Testoperation of CM-201 and CM-202
cryogenicmoderators. Operation of
cryogenic moderators using neveryogenic
refrigerator by Linde in the regular place
FLNP

4. Assembling of backupmovable
reflector MR-3R. Preparation
for regular operation
FLNP

5. Phased replacement and
upgrade of basic technological
and electrical equipment
FLNP

Collaboration
Country or International

Organization City
Azerbaijan Baku
Belarus Minsk
Mongolia Ulaanbaatar
Poland Krakow
Romania Bucharest
Russia Moscow
Spain Valencia

Leaders
Main researchers

Status

A.V. Dolgikh
A.V. Vinogradov

Realization

M.V. Andrianov, A.A. Belyakov, Yu.N. Pepelyshev, S.V. Rudenko
S.A. Tsarenkov, V.A. Krivov, D.Yu. DenisenkB0engineers

50 workers

A.V. Vinogradov
A.V. Dolgikh

Realization

A.A. Belyakov, Yu.N. Pepelyshev, S.V. Rudenko, V.A. Krivov,

D.Yu. Denisenkp57 engineers68 workers

A.A. Belyakov
M.V. Bulavin

Realization

V.A. Skuratov, A.V. Galushkol5engineersl5 workers

A.V. Vinogradov
A.V. Dolgikh

Realization

Yu.M. Slotvitsky, 9 engineers6 workers

A.V. Vinogradov
A.V. Dolgikh

Realization

A.A. Belyakov, D.Yu. Denisenk@0 engineers50 workers

Institute or Laboratory

IRP ANAS
NNRC

JIPNRSosnyNASB

IPT MAS
AGH-UST
IFIN-HH
INEUM

OKSAT NIKIET

SSDI

SYSTEMATOM

UpPv
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04-4-11432021/2025 Priority: 1

Status: In-progres

Scientific and Methodological Research and Developmentsr Condensed Matter
Investigations with IBR-2 Neutron Beams

Leaders: V.1. Bodnarchuk
V.l. Prikhodko

Participating countries and international organizations:
Argentine, Armenia, Belarus, Czech Republic, Germany, Hungary, Republic of Korea, Romania, Russia, Sweden, Switzer
Ukraine, United Kingdom, Uzbekistan.

Issues addressed and main goals of research:

Regular operation, modernization and development aftrol systems for CM201 and CM202 cryogenic moderators.
Development and equipping of new spectrometers, as well as modernization and reconstruction of equipment for the existing
2 spectrometers in order to improve their parameters, expand expafliroapébilities and ensure their faultless operation.
Scientific and technical support for the development of bEaming systems, neutron detectors, sample environment systems,
cryostats and cryomagnetic systems, as well as electronics and softwata ataaisition systems. Development of FLNP
information and computing infrastructure.

Expected results in the current year:

1. Maintenance of regular operation of the complex of-@04 and CM202 cryogenic pelletized moderators for physics
experiments. Autmation of the vacuum system and the system for supplying helium to the pneumatic transport pipeline
the CM202 cryogenic moderator; upgrade and development of software for control systems of-2@2 @hdderator.
Manufacturing of a prototype dropper fire formation of methane pellets for a complex of cryogenic moderators anc
carrying out of precommissioning works.

2. Investigation of radiation resistance of materials using the radiation research facility. Neutron activation analydietefirra
samplesusing a higkpurity germanium spectrometer.

3. Development of a new system for data acquisition from-B&&d multdetector systems for the BN diffractometer.
4. Introduction of new MPD32JSB 3 electronic modules into data acquisition systems at2Bpetrometers.

5. Introduction of industrial digitizers in PSBbased measuring systems. Optimization of digitizer parameters to obtain the be
counting and coordinate characteristics of PSD. Application of a nesh&inel digitizer for data acquisition from a
prototype of the scintillation PSD developed and manufactured at the CM Department.

6. Installation and adjustment of the Astvhscintillation detector for the FSD diffractometer.

7. Manufacturing and assembly of sectors of the BSD detector, assembly and aedfusteight MPD32JSB 3 modules for
data acquisition on the HRFD diffractometer in accordance with the project schedule.

8. Completion of the second stage of assembling the detector system for the REMUR spectrometer.
9. Manufacturing, installation and commissiog of a beam monitor on the YuMO spectrometer.

10. Development of technology for creating thermal neutron detectors based oiCther®erter, manufacturing and testing of
detector prototypes.

11. Commissioning of a horizontafkertical cryostat with auperconducting magnet on the 0¥ diffractometer in cooperation
with the specialists from the NICM Department.

12. Research and development of devices based on ebyséicryocoolers for obtaining temperatures in the range €3.8.8
by liquefying®He amd pumping out its saturated vapor.
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13.

14.

15.

16.
17.
18.

19.

20.

Application of VITESS, McStas and other software packages for simulating neutron scattering in samples and in indivic
components of spectromete@mplex calculations and optimization of spectrometers.

Development ofa system to control the frequency and rotation phase of mechanical neutron beam choppers base
programmable logic controllers (PLC). Modernization of PLC devices at the request of users, development of techr
specifications for the application of PLfGr automation of spectrometer components (positioning devices, control system
of special sample environment equipment, etc.).

Development and manufacturing of units for neutron beam choppers with two drums for REMUR and GRAIN
reflectometers.

Development of a mechanical neutron beam filter with time focusing.
Development of specialized sample cells for the GRAINS reflectometer (cell with humidity controkdaduidiow cell).

Maintenance and development of the Sonix+ sofwaackage at the request of users, as well as on the basis of the late
versions of the software packages and systems used. Upgrade of Sonix+ on-6heDDIN2, RTD spectrometers.
Development of modules (within the framework of Sonix+) for controllingd@® controllers and CAENI673 digitizer, as

well as software for new detectors on HRFD and FSD diffractometers.

Software support for further automation of control systems for the complex of cryogenic pelletized modera2@k &id
CM-202.

Modernization 6the FLNP central data repository for experimental data. Development-&f Watwork in buildings 42
(first and second floors), 42a and 44.

List of projects

1.

Project Leader Priority
(period of realisation)

Construction of a widaperture V.M. Milkov (2021:2023)
backscattering detector (BSD)
for the HRFD diffractometer

List of Activities

Activity or Experiment Leaders Status
Laboratory or other Main researchers
Division of JINR

Maintenance of regular operation and M.V. Bulavin

development of the complex of CM201 and

CM-202 cryogenic pelletized moderators.

Further automation of

systems

Realization

Investigation of radiation resistance of materials, M.V. Bulavin Realization
electronics and detectors for largescale physics
facilities: ATLAS, CMS, NICA, ITER, ESS, etc;
applied research

FLNP A.V. Altynov, M.O. Belova, A.V. Galushko, A.S. Kirilov,
K.A. Mukhin, T.B. Petukhova, 10 engineers
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Development of VITESS software package and V.l. Bodnarchuk Realization

simulation of individual components of

spectrometers. Investigation of neutron

background conditions at IBR-2 spectrometers,

development of recommendations to reduce the

background level

FLNP R. Erhan,V.V. Sadilov

Development of the horizontal/vertical cryostat ~ A.N. Chernikov Realizaion

with a superconducting magnet. Development  S.E. Kichanov

and modernization of cryostats at IBR2

spectrometers. Modernization of the cryogenic

test bench for working with liquid helium

FLNP ¢ .P. Buzdavin, 1 engineer,ldboratory assistant

Completion of development and construction V.M. Milkov Realization

of the BSD detector. Putting the detector into A.A. Bogdzel

operation at the HRFD diffractometer. A.S. Kirilov

Commissioning of the upgraded ASTRAM

detector at FSD

FLNP G.D. Bokuchava, V.A. Drozdov, V.V. Shvetsov, V.G. Simkin,
3 engineers, 4 laboratory assistants

Development and investigation of prototypes of A.V. Churakov Realization

PSD systems based on counters withrasistive V.M. Milkov

anode wire up to 1 m long and largearea (~1m?) A.A. Bogdzel

scintillation position-sensitive detectors.

Development of a 2DPSD with a central opening

for a direct beam for the REMUR spectrometer.

Investigation of boron-based neutron converters.

Development and equipping of IBR2

spectrometers with beam monitors

FLNP V.A. Drozdov, A.K. Kurilkin, V.M. Milkov, S.M Murashkevich,
V.V. Zhuravlev,3 engineers

Modernization of detector anddata acquisition ~ A.A. Bogdzel Realization
electronics for IBR-2 spectrometers A.S. Kirilov
FLNP V.A. Drozdov, E.I. Litvinenko, V.M Milkov, S.M. Murashkevich,

V.M. Shvetsov, V.V. Zhuravle\Z engineers

Introduction of programmable logic controllers  V.l. Bodnarchuk
in control systems for actuators, sample I.V. Gapon

Realization

environment equi pment

choppers. Installation of additional equipment at

IBR-2 spectrometers at the request of instrument

responsibles

FLNP A.V. Altynov, A.S. Kirilov, T.B. Petukhova, N.D. Zernin,
V.V. Zhuravlev, 2 engineers

Maintenance and development of th&onix+ A.S. Kirilov
software packageand installation of its new V.l. Prikhodko

Realization

versions at IBR-2 spectrometers.Development of
FLNP central servers and network infrastructure
in accordance with the development strategy of
the JINR computer network. Modernization of
Laboratory's mail system and WiFi network
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FLNP A.S. Kirilov, G.A. Sukhomlinov, 4 engineers

MLIT A.G. Dolbilov, 1 engineer

Collaboration
Country or International

Organization City Institute or Laboratory
Argentina Bariloche CAB CNEA
Armenia Yerevan Foundation ANSL
Belarus Minsk BSTU
INP BSU
Czech Republic Rez NPI CAS
Germany Berlin HzB
Darmstadt GSl
Julich FZJ
Hungary Budapest Wigner RCP
Republic of Korea Daejeon KFE
Romania Bucharest INCDIE ICPECA
Cluj-Napoca INCDTIM
lasi UAIC
Targoviste UVT
Russia Dubna Dubna State Univ.
Gatchina NRC KI PNPI
Moscow NRC Kl
PC ITER RF
Moscow, Troitsk INR RAS
Yekaterinburg IMP UB RAS
Sweden Lund ESS ERIC
Switzerland Villigen PSI
Ukraine Lviv LPNU
United Kingdom Didcot RAL
Uzbekistan Tashkent INP AS RUz
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04-4-11332018/2023 Priority: 1

Status: Being conclude

Modern Trends and Developments in Raman Microspectroscopy
and Photoluminescence for Condensed Matter Studies

Leaders: G.M. Arzumanyan
N . Kul er ka

Participating countries and international organizations:
Armenia, Belarus, India, Kazakhstan, Poland, Romania, Russia, Serbia, Slovakia, Uzbekistan.

Issues addressed and main goals of research:

Fundamental and applied research in the field of spontaneous and nonlinear Raman microspectroscopy aimed at highly se
biosensing. Study of mechanisms and nature of sugfahancedRkaman scattering (SERS) taking into account the anomalous
ratio of ine intensities in the an8tokes and Stokes spectral regions. Applied research is aimsidg@Raman spectroscopy and
fluorescence microscopy in biomedical research, in particular, in the search for spectral markers of NETosis, as well as
featuresof lipid-protein interactions.

Expected results in the current year:
1. Investigation of a possible anomaly in the ratio of aSt/St peaks in SERS spectra depending on the pump power.

2. Elucidation of conformational changes in the Raman spectrum of protehmes mesence of membrane mimetics.

3. Light-induced NETosisipon excitation of neutrophil cells by radiation in the visible region of the spectrum: identification
of mechanisms and signaling pathways.

4. Application of fluorescence microscopy to identify programmed death of neutrophil cells under the influenamusf var
activators, including UVand visible radiation.

List of projects

Project Leaders Priority
(period of realisation)
1. BIOPHOTONICS G.M. Arzumanyan 1 (2021-2023)
N . Kul er ka
Deputy:

K.Z. Mamatkulov

List of Activities

Activity or Experiment Leaders Status
Laboratory or other Main researchers
Division of JINR
1. Study of the features of Stokes and antstokes G.M. Arzumanyan Data taking
components of SERS spectra from analyte Realization
molecules in order to understand the processe
of enhancement in SERSpectroscopy
FLNP K.Z. Mamatkulov, Ye. Arynbek, I.A. Morkovniko\ engineers
2. Determination of the range of pump intensities G.M. Arzumanyan Data taking
for recording reproducible aSt/St spectra K.Z. Mamatkulov Realiazation
FLNP Ye. Arynbek,A.A. Shutikov, 1 engineer
3. Stabilization of membrane proteins and G.M. Arzumanyan Realization
studies of their structure using liposomes/ N . Kul er ka
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lipodiscs by Raman spectroscopy, electron
microscopy and SANS

FLNP K.Z. Mamatkulov, A. Damir, A.A. Shutikov, D.Zakritnaya
4. Testing the technique for obtaining Raman K.Z. Mamatkulov Realization
spectra of liposomes / lipodiscs with N . Kul er ka
membrane proteins and
liposomes / lipodiscs
FLNP Ye. Arynbek, A. Damir, A.A. Shutikov, D.SZakrinaya 1 engineer
5. Study of the influence of lipid environment G.M. Arzumanyan Data taking
on the structure of membrane protein N. Kul er ka Realization
FLNP K.Z. Mamatkulov, Ye. Arynbek, 1 engineer, 2 laboratasgistants
6. Search for spectral / Raman markers G.M. Arzumanyan Data taking
of NETosis K.Z. Mamatkulov Realization
FLNP Ye Arynbek, E.M. Demina, I.M. Pugachevskaya, A.A. Shutikov,
D.S. Zakrithayal engineer
7. Study of mechanisms of sterile activation G.M. Arzumanyan Data taking
of NETosis under UV and visible radiation K.Z. Mamatkulov Realization
FLNP Ye. Arynbek, E.M. Demina, D.S. Kravtsunova, A.A. Shtikov,
D.S. Zakritnaya
8. Mastering the technique of ultra-low G.M. Arzumanyan Realization
frequency Raman spectroscopy ~ 10 cin K.Z. Mamatkulov

FLNP Ye. Arynbek, A.A.Shutikov, 2engineers

Collaboration
Country or International

Organization City Institute or Laboratory
Armenia Yerevan Foundation ANSL
Belarus Minsk BSUIR
SOL instruments
India Aizawl MzZU
Kazakhstan Almaty INP
Poland Krakow JuU
Romania Cluj-Napoca UBB
Magurele NIMP
Russia Moscow GPI RAS
MSU
Serbia Belgrade Univ.
Slovakia Kosice UPJS
Uzbekistan Jizzakh JSPI
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04-4-11402020/2023 Priority: 1

Status: Being concludec

Development of the Conceptual Design
of a New Advanced Neutron Source at JINR

Leaders: V.N. Shvetsov
M.V. Bulavin

Participating Countries and International organizations:
Argentina, Belarus, Czech Republic, France, Germany, Hungary, Romania, Russia, South Africa, Sweden, Uzbekistan.

Issues addressed and main goals of research:
Development of theonceptual design of a new advanced neutron source at JINR.

Expected main results in the current year:

1. Selection of a concept for the new source. Technical specification for the design of the new source with a suite of
instruments for neutroneambasedesearch.

2. Publication of a "White book". CDR of the new neutron source project.
3. Simulation of the first three instruments for the new source.

4, Start of R&D on fuel for the new source.

List of Activities
Activity or experiment Leaders
Laboratory or other Main researchers
Division of JINR

1. Scientific rationale for the creation V.N. Shvetsov
of the new source, "White M.V. Bulavin
book"

FLNP
2. Development and justification of V.N. Shvetsov
the choice of a conceptual design M.V. Bulavin

of a high-flux pulsed neutron source
of periodic operation

FLNP
OKSAT NIKIET I.T. Tretiakov
3. Preparatory work on the V.N. Shvetsov
manufacturing of fuel M.V. Bulavin
loading/target for the new source
FLNP A.V. Vinogradov, AV. Dolgikh
SC "VNIINM" Yu.A. lvanov
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V.N. Shvetsov
M.V. Bulavin

4. Development of the concept of
layout of neutron moderators,
neutron beamlines and
instruments

FLNP

5. Development of technical V.N. Shvetsov

specifications for the design of the M.V. Bulavin
new source with a suite of research
instruments atbeamlines

FLNP A.V. Vinogradov

Collaboration
Country or International

Organization City Institute or Laboratory
Argentina Bariloche CAB CNEA
Belarus Minsk BSTU
Czech Republic Rez NPI CAS
France Grenoble ILL
Germany Berlin HzB
Julich FZJ
Hungary Budapest Wigner RCP
Romania Bucharest INCDIE ICPECA
Russia Gatchina NRC KI PNPI
Moscow NRC K
OKSAT NIKIET
SC "VNIINM"
Moscow, Troitsk INR RAS
South Africa Pretoria UP
Sweden Lund ESS ERIC
Uzbekistan Tashkent INP AS RUz
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04-4-1141-2020/2023 Priority: 1

Status: Being concludec

Development of the SOLCRY SStructural Research Laboratory
at the SOLARIS National Synchrotron Radiation Centre

Leader: N. Kul &a

Participating Countries and International organizations:
Belarus, Poland, Russia, Slovakia, Ukraine.

Issues addressed and main goals m#search:

The development of a new laboratory for structural research of new materials (catalysts, polymers, etc.), nanomate
(nanoparticles, nanocomposites, etc.), materials under extreme conditions (superconductors, perovskites, etc.) antsbioma
(proteins, DNA, etc.) utilizing synchrotron-pays.

Expected main results in the current year:

1. The finalization of construction works on the extension of current experimental hall for placing there #tatiend of
experimental beamlines, as wadl the sample preparation laboratory.

2. The desig of experimental beamlines, purchase and installation of the research infrastructure.

3. The development of user program for engaging potential users during the infrastructuneadddigeir full access to the
SOLCRYS laboratory.

List of Activities

Activity or experiment Leaders
Laboratory or other Main researchers
Division of JINR

1. Elaboration and development of N. Kul| erka

technical infrastructure within a
scope necessary to install and
properly operate the research
equipment of the SOLCRYS
laboratory

2. Design, purchase and installation N. Ku| erka
of a superconducting wiggler as a radiation
source in the Xray range with an upper
photon energy at least 20 keV

3. Design, purchase and installation A.l. Kuklin
of research lines of synchrotron E.V. Lukin
radiation

4. Design, purchase and installation of A.l. Kuklin
measuring stations for diffraction E.V. Lukin

studies and studies of scattering at
small angles

5. Design and assembly of control N. Kul erka
systems as well as of data A.l. Kuklin
acquisition and storage systems E.V. Lukin
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Collaboration
Country or International
Organization

Belarus

Poland

Russia
Slovakia
Ukraine

City

Minsk
Krakow
Poznan
Novosibirsk
Bratislava
Kiev
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Institute or Laboratory

BSU
SOLARIS
AMU

BINP SB RAS
Cu

NUK



04-5-1131-2017/2023 Priority: 1

Status: Being conclude

Radiation Physics, Radiochemistry, andNanotechnology
Investigations Using Beams of Accelerated Heavy lons

Leaders: S.N. Dmitriev

P.Yu. Apel

Participating countries and international organizations:
Armenia, Belarus, Bulgaria, China, Czech Republiigtman, Germany, Hungar§azakhstan, Moldova, Mongolia, Poland,
Romania, Russia, Serbia, Slovak Republic, South Africa, USA.

Issues addressed and main goals of research:

Transition to a new level of research and development in the fields of radiatiosstatdicphysics, applieédiochemistry, and
materials science, with possible nanotechnology applications. The main emphasis will be on the modification of mdterials a
nanometer scale and on the study of the effects produced by heavy ions in matter with the aim of rbecalimamental
mechanisms and developing nanotechnology applications of ion beams. Upgrade of the FLNR facilities for the productio
medical isotopes and the development of materials modification methods.

Expected results in the current year:

1.
2.
3.

Determiration of the radiation resistance of MgAI204 to swift heayirradiation using optical spectroscopy.
Modelling of swift heavyion tracks in subsurface layers and interfaces of nanostructured dielectric and composite materi

Production of selbrganizd silver and gold nanostructures on the surface of polyester and polyimide track membranes
platforms for analytical devices.

Development of track membranes functionalized by silver nanoparticles and agtamersentratingnd detecting viruses
in the environment. Construction of sensors based on track membranes using aaBaraalabel for detecting viral
contamination.

Development of track membranes based on immobilized proteins suppressing the damage of nucleibasiddy of free
DNA in the environment and for the use in Adestructive methods of material analysis.

Development and study of track membranes coated with amphipathic fusion inhibitors and other virucidal compounds ag
RNA containing enveloped rises.

Analysis of the effect of the chemical composition and the architecture of the track membrane porous structure on cell grc
Development of bioreactors using track membranes for cell growth with a view to fabricating personalizedaithases.

Production of hybrid nanomaterials using ion track etching technologies, vacuum deposition, electrospinning of polyt
nanofibers, and directed chemical modification for novel separation processes and energy conservation.

Optimization of the pameters for the formation of nanoscale coatings based on polyolefins, fluoropolymers, ar
organosilicon compounds formed on the surfaces of polyethylene terephthalate track membranes from an active gas pt

10. Assessment of the distribution of trace eletae@mnd radionuclides in the ecosysteshthe Gobi region of Mongolia.

11. Acquisition of nuclear data required for producing nuclear medicine radioisotopes usi2§ Mitrotron.
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List of Activities

Activity or Experiment
Laboratory or other
Division of JINR

Investigations of radiation

damages in solids and

formation of nanostructures

FLNR

MLIT
FLNP

LRB
LNP

2. Production of ultra-pure

isotopes
FLNR

3. Radioanalytical studies

FLNR

4. Project of specialized beam lines at D&140

FLNR

VBLHEP

Collaboration
Country or International

Organization City
Armenia Yerevan
Belarus Gomel
Minsk
Bulgaria Sofia
China Beijing
Czech Republic Brno
Olomouc
Prague
Germany Darmstadt
Hungary Budapest
Kazakhstan Almaty
Astana

Leaders Status
Main researchers

V.A. Skuratov

Data taking
P.Yu. Apel

V.A. Altynov, I.V. Blonskaja, O.M. Ivanov, N.S.Kirilkin,

E.A. Korneeva L.I. Kravets, O.V. Kristavchuk, N.E. Lizunov,
A.N. Nechaev, O.L. Orelovich, A. Roussow, R.A.Rymzhanov,
V.K. Semina, H.V.Serpionov, V.V. Shirkova, A.S. Sohatsky,
D.V. Shchegolev, I.1.Vinogradov, Yu.Yamauchi

V.V. Trofimov

M.V. Frontasyeva, Yu.BEGorshkova, O.Yulvanshina, A.l. Kuklin,
T.N. Vershinina, I.Zenkovskaya

I.V. Koshlan

E.V. Kravchenko

N.V. Aksenov Preparation

A.Yu. Bodrov, G.A. BozhikoyM.V. Gustova, A.ShMadumarov,
S.V. Mitrofanov, A.V. Sabelnikov, |.Chuprakov

M.V. Gustova Data taking

D. Abdusamadzoda, N.S. Gustova, S.P. Kaplina,
T.N. SabelnikovaM.G. Voronyuk

S.V. Mitrofanov

Preparation

S.L. Bogomolov, O.AChernyshev, B.N. Gikal, G.N. Ivanov,
I.A. lvanenko, 1.V. Kalagin, N.Yu. Kazarinov, V.A. Kostyrev,
N.F. Osipov, S.V. Pashchenko, N.N. Pchelkin, V.A. Semin,
V.A. Veryovochkin

A.A. Fateev, 2 pers.

Institute or Laboratory

ICP NAS RA
IMB NAS RA
GSU

BSU
TU-Sofia
PKU

BUT

UP

CuU

GSl

GetGiro Kift
PhysTI

BA INP
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Moldova
Mongolia

Poland

Romania

Russia

Serbia
Slovakia
South Africa

USA

Vietnam

Chisinau
Ulaanbaatar

Lublin
Torun
Warsaw
Baia Mare
Bucharest

lasi

Magurele
Timisoara
Chernogolovka

Dubna

Kaliningrad
Krasnodar
Moscow

Novosibirsk
Obninsk
Saratov

St. Petersburg

Vladimir
Belgrade
Bratislava
Bellville

Port Elizabeth
Pretoria
Stellenbosch
Knoxville, TN
Stanford, CA
Hanoi
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ENU

NU

MSU

CGL

NRC NUM
UMCS

UMK

INCT
TUCN-NUCBM
CSSNTUPB
IFIN-HH

uB

UPB

UAI

UAIC

INFLPR

UvT

BINEPCP RAS
ISSP RAS
BMC
DubnaBiopharm
Trackpore Technology
IKBFU

KSU

GPI RAS

IC RAS

IGIC RAS
IMET RAS
ISPM RAS
LPI RAS

MAI

MIEM

MSU

NMRC RB
NRC KiI
Sechenov Univ.
ISP SB RAS
REATRACK-Filter
SSMU

loffe Institute
MMA
SPbSPU
Vladisart

INS "VINCA"
PF SK

uwc

NMU

UpP

SuU

UTK

SuU

IOP VAST



04-9-10772009/2023 Priority: 1

Status: Being conclude

Research on the Biological Effects of Heavy Charged Particles
of Different Energies

Leaders: E.A. Krasavin
¢ .N. Bugay

Participating countries and international organizations:
Armenia, Belarus, Bulgaria, Czech Republic, Cuba, Germany, Italy, Mongolia, Poland, Romania, Russia, Serbia, Slove
Uzbekistan, Vietnam.

Issues addressed and main goals of research:
Theoretical and experimental research on the biological effects of heavy charged particles of different energies asidgINR's
facilities.

Research and development will include:

1. Researchon the mechanisms of the development of DNA molecular damage and its repair in cultures of human :
mammalian normal and tumor cells and in histological sections of normal and tumor tissues of animals exposed to radia
of different LET.

2. Research on thinduction and molecular nature of gene and structural mutations and genetic stability mechanisms in hig
and lower eukaryote cells after exposure to ionizing radiations of different quality.

3. Research on the formation of complex chromosomal aberrationgman and mammalian normal and tumor cells after
exposure to radiations of different LET.

4. Research on behavioral reaction disorders and pathomorphological changes in central nervous system (CNS) structu
irradiated laboratory animals.

5. Research oneurodegenerative changes in different CNS structures after exposure to ionizing radiations of different qual

6. Research on the molecular and cellular mechanisms of the action of cytosine arabinos@eiriArarmal and tumor cells
in combination with dferent modifiers of reparative DNA synthesis after proton beam and photon exposure.

7. Mathematical modeling of acute and letegm biological effects at different levels of biological organization (from the
molecular to tissue one) after exposure to raafiatof different quality.

8. Improvement of methods of physical and dosimetric monitoring of charged particle beams of different energies
radiobiological experiments. Calculation of shieldings for new nuclear physics facilities. Participation in desigitiesting
nuclear planetary science instruments.

Expected results in the current year:
1. To continue the analysis of clustered DNA dousti@nd break (DSB) formation and repair in human skin fibroblast nuclei
and radioresistant U8jlioblastoma tumor cells after accelerated heavy charged particle exposure.

2. To continue the analysis of the formation and structure of complex clustered DNA damage by immunocytochemical stail
of the repair proteinsH2AX, 53BP1, OGG1, and XRCC1 in huméibroblast nuclei after accelerated heavy ion exposure.

3. To continue comparative analysis of the proportion of different DNA DSB repair pathways in human fibroblasts |
immunocytochemical staining of the repair proteins RAD51 (HR) and DNA PKcs (NHEJ)eafiesure to radiations of
different quality.

4. To continue experiments to study the expression of the genes encoding the repair proteins (RAD51, DNAPKcs, NE
MRE11, etc.) in human skin fibroblasts after accelerated heavy charged particle exposure.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

21.

22.
23.

24,

25.
26.
27.
28.
29.

To contnue studying apoptosis induction in human skin fibroblasts and mammalian CNS neurons after accelerated he
charged particle exposure.

To continue studying clustered DNA DSB formation and repair in mammalian CNS cells after photon and accelerated he
ion exposure.

To continue research on the induction of structural rearrangements in yeast cells by radiations of different LET.
To continue research on the influence of mitochondrial DNA damage on yeast cell radiosensitivity and mutagenesis.

To continue theanalysis of chromosomal damage in radiafimiuced mutants at different times after irradiation of a
mammalian cell culture.

To perform metaphase and mFISH analysis of chromosomal aberrations in peripheral blood lymphddgiescaf
mulattamonkeys indaed by ionizing radiations with different physical characteristics.

To continue mFISH analysis of complex aberrations in human normal and tumor cells induced by ionizing radiations v
different physical characteristics.

To study the radiatioinduced se@tion of the inflammatory cytokines TNF alpha;1L.1L-6, and MCPL in mouse brain
homogenates in the long term after mouse head irradiation with accelerated protons.

To evaluate the level of the myelin basic protein (MBP) in mouse brain homogendtesiamg term after mouse head
irradiation with accelerated protons.

To continue studying the formation and eliminationabf2AX/53BP1 foci in cultures of U87 glioblastoma and B16
melanoma cells after exposure to Bragg peak protons and photons in the@msaraC in combination with different
modifiers of reparative DNA synthesis.

To continue studying DNA DSB formation in different parts of rodent CNS after in vivo irradiation with protons and photol
in the presence of Ar@ in combination with diffenet modifiers of reparative DNA synthesis.

To analyze and evaluate morphological changes and apoptosis (by TUNEL staining) in the liver, brain, and kidneys of me
rats after the combined use of AraC and proton radiation.

To analyze the neuroprotectivdesft of Cerebrolysin after proton irradiation of small laboratory animals.

To continue the study of behavioral, morphological, and functional disorders in rodents at different times after exposur
photon and proton beams.

To apply computer vision algdhims to biological data processing, in histology, and in behavioral experiments.

To continue mathematical modeling of DNA damage formation and repair kinetics after irradiation of normal and tumor c
with heavy charged particles of different energies.

To continue mathematical modeling of the dynamics of a tumor cell population after ionizing radiation exposure in |
presence of DNA synthesis inhibitors.

To continue molecular dynamics modeling of structure and function impairments in synaptic recgptos.pr

To continue mathematical modeling of radiatioduced neurogenesis and gliogenesis impairments and neuroinflammator
processes in CNS structures.

To perform mathematical modeling of chromosomal aberration induction in mammalian and teifeany ionizing
radiations with different characteristics.

In cooperation with the RAS Institute of Space Research, to continue testing the tagged proton method at the DLNP Phas
To ensure the conduction of radiobiological experimenid$NiR's accelerators.

To participate in the design and fabrication of the SIMBO station at ARIADNA applied beams of the NICA complex.

To develop a project of a space radiation simulator for Nuclotron's applied beams.

To measure the radiation environmentuinen fields) around the NICA booster during commissioning.
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List of projects
Project

1. Research on the biological effects

of heavy charged particles
with different energies

List of Activities
Activity or Experiment
Laboratory or other
Division of JINR
1. Radiobiological research
at charged particle beams

LRB

2. Radiation research

LRB

3. Mathematical modeling
of radiation-induced effects

LRB

4. Training activity

LRB

Collaboration
Country or International
Organization

Armenia

Belarus

City

Yerevan
Minsk

Leader Priority

(period of realisation)

E.A. Krasavin 1 (20092023)

¢ .N. Bugay

Leaders Status

Main researchers

E.A. Krasavin Data taking
Realization
Modeling

T.N. Bazlova, T.Zh. Bezhanyan, A.V. Boreyko, N.N. Budennaya,
V.N. Chausov, O.0. Chernyak, K. Erzh&N. Golikova, E.V. llyina,
M.D. Isakova, T.S. Khramko, A.N. Kokoreva, I.A. Kolesnikova,
N.A. Koltovaya, O.V. Komova, V.L. Korogodina, 1.\Koshlan,

N.A. Koshlan, M.A. Kovalenko, R.A. Kozhina, E.A. Kulikova,

M. E. Krupnova, P.V. Kutsal o,
P-0. Lkhasuren, K.N. Lyakhova, O.N. Matchuk, L.A. Melnikova,
Yu.V. Melnikova, E.A. Nasonova, S.S. Negovelov, A. Nurkasova,
M.A. Ostrovsky, D.V. Petrova, E.V. Pronskikh, Yu.S. Severyukhin
D.D. Shamina, N.V. Shvaneva, E.V. Smirnova, S.I. Tiunchik,
D.M. Utina, V.S. Vinogradova, Yu.V. Vinogradova,

M.G. Zadneprianetd,A. Zamulaeva, N.l Zhuchkina

G.N. Timoshenko Preparation

Data taking
Modeling

L.G. Beskrovnaya, Budenny S.A., K.A. Chiz&,V. Davydov,
I.S. Gordeev, V.A. Krylov, E.N. Lesovaya, E.E. Pavlik

A.N. Bugay Datataking

Modeling

S.V. Aksenova, A.S. Batova, A.V. Chizhov, E.B. Dushanov,
.M. Enyagina, A.A. Glebov, E.A. Kolesnikova, B. Lkhagva,

B. Munkhbaatar, M.S. Panina, A.Yu. Parkhomen¥o Piotrowski,
M.A. Vasilyeva

E.A. Krasavin
A.N. Bugay
S.Z. Pakuliak (UC)

L.G. Beskrovnaya, A.V. Boreyko, N.N. Budennaya,

V.N. ChausovA.V. Chizhov,E.B. Dushanov, I.M. Enyagina,
I.V. Koshlan, E.N. Lesovay&u.S. Severyukhin,

G.N. TimoshenkoM.G. Zadneprianetc

Institute or Laboratory

YSU

IBCE NASB

Inst. Physiology NASB
SPMRC NASB

155



Bulgaria

Cuba

Czech Republic
Germany

Italy

Mongolia
Poland

Romania

Russia

Serbia
Slovakia

Uzbekistan
Vietnam

Sofia

San Jose de las Lajas
Brno

Darmstadt

Naples

Udine

Ulaanbaatar

Krakow

Szczecin

Bucharest

Cluj-Napoca
lasi
Moscow

Obninsk
Sochi
Belgrade

Bratislava
Kosice
Tashkent
Hanoi
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IE BAS

Inst. Microbiology BAS
NCRRP
CENTIS
IBP CAS
GSl

Unina
Uniud

NUM

INP PAS
us

IFIN-HH
UMF

UBB

IBR

FMBC
IBMC

IBMP RAS
IHNA Ph RAS
IKI RAS
MSU

NRC Kl

SF IPh
SINP MSU
NMRRC
SRI MP

INS "VINCA"
Univ.

Cu

IEP SAS
INP AS RUz
INPC VAST
VINATOM



04-9-11122013/2023 Priority: 1

Status: Being concludec

Research on Cosmic Matter on Earth and in Nearby Space;
Research on the Biological and Geochemic8&lpecifics
of the Early Earth

Leaders: E.A. Krasavin
A.Yu. Rozanov
V.N. Shvetsov

Participating countries and international organizations:
Italy, Russia, USA.

Issues addressed and main goals of research:
1. Study of microfossils and organtompounds in meteorites and ancient terrestrial rocks

2. Research on the synthesis of complex prebiotic compounds from formamide under the action of radiation in the presen
meteorites and terrestrial rocks as catalysts

Expected results uporcompletion of the Theme stages or projects:
1. To expand ideas about the diversity of fossils in meteorites

2. To carry out the synthesis of prebiotic compounds from formamide using terrestrial rocks as catalysts and compare the re
with those obtained eat, where meteorites were used

Expected results in the current year:
1. To continue the search for and study of microfossils in meteorites and terrestrial rocks using electron microscopy.

2. To continue research on the synthesis of complex prebiotic compfrandféormamide under the action of accelerated ions
using meteorites and minerals of terrestrial origin as catalysts.

3. To continue collection and processing of data on microfossils in meteorites (electronic microscopy andigpergiye X
ray spectroscopy images).

List of projects

Project Leader Priority
(period of realisation)
1. Research on cosmic matter on E.A. Krasavin 1 (20132023)
Earth and in nearby space; Scientific leader:
research on the biological and A.Yu. Rozanov

geochemical specifics of
the early Earth

List of Activities

Activity or Experiment Leaders Status
Laboratory or other Main researchers
Division of JINR
1. Studies pf biofossil§ in meteorites A.Yu. Rozaqov Data taking
and ancient terrestrial rocks E.A. Krasavin Realization
Modeling
LRB ¢ .N. Afanasyeva, A.K. Rymin
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Research on the synthesis
of complex prebiotic compounds
from formamide

LRB

Collaboration

Country or International

Organization City

Italy Viterbo

Russia Borok
Moscow
Novosibirsk
Puschino

USA Athens, AL

R. Saladino

M.l. Kapralov,E.¢ . Saprykin
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Data taking
Realization
Modeling

Institute or Laboratory

UNITUS

IPE RAS

IBMP RAS
IGEM RAS
INMI RAS

PIN RAS

BIC SB RAS
IPCBP SS RAS
ASU



04-2-11322017/2023 Priority: 1

Status: Being concludec

Biomedical and RadiationGenetic Studies Using Different Types
of lonizing Radiation

Leaders: G.V. Mitsyn
S.L. Yakovenko
Deputy: S.V. Shvidky

Participating countries and international organizations:
Belgium, China, Czech Republic, Moldova, Poland, Romania, Russia, South Africa.

Issues addressed and main goals of research:
Biomedical and clinical research of proton radiotherapy for cancer gaatfFormation of the experimental data base in the field
of radiation mutagenesis in animal germ cells.

Expected results in the current year:
1. Evaluation of effectiveness of conducted radiation treatment of different neoplasms.

2. Increase of functional capdity of the developed 3D treatment planning software.

3. Design and construction of prototype equipment for dynamic conformal irradiation odaggal tumours with the proton
beam.

4. Development and improvement of detectors and tools for clinical dosiofetngdical hadron beams.
5. Continuation of research to determine forms of fibroblast cell death depending on the dose of ionizing radiation.

6. Study of mechanisms of functional and neurochemical disorders in the central nervous system during expalsatierto
with different linear energy transfer.

7. Mastering of new methods for evaluation of effectiveness of cytotoxic activity of nanoparticles on tumour cells.

8. Studies of difference in radiobiological reactions for normal and cancer cells irradialedibtethnique.

9. Continuation of the molecular analysis of gami@ad neutroxinduced intragenic structural changes in germline cells.
10. Continuation of the sequence analysis of inherited DAN changes at the genome level of the offspring.

11. Continuation of the work on the analysis of the transcriptome in somatic cells differing in radiosensitivity.

12. Determination of the secondary structure of the Dsup protein using SAXS, DLS, and circular dichroism methods.
13. Transcriptome analysis of D.melangtgr strains and human cell line HEK293 expressing Dsup protein.

14. Assessment of metabolic activity (MTt€st) and apoptosis induction (according to casfésactivity) in human HEK293
culture cells expressing Dsup, determination of the level of reactixgea species in cells.

15. Development of a project of a specialized isochronous cyclotron for proton therapy.

16. Measurements of the magnetic field of the MC1 bending magnet for the transport line of thé4AlKrakow, Poland.
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List of projects

Project Leader Priority
(period of realisation)
1. Further development of methods, G.V. Mitsyn 1 (20172023)

technologies, schedule modes and
provision of radiotherapy

2. RADIOGENE: Molecular genetics of K.P. Afanasyeva 1 (20172023)
radiatiorinduced changes at the gene, Deputy:
genome and transcriptome level in A.E. Rusakovich

Drosophila melanogaster

3. Study of the radioprotective E.V. Kravchenko 1 (2021-2023)
properties of the Damage supressor (Dsup)
protein on a modedrganism D.melanogaster
and the human cell ture HEK293

List of Activities
Activity or Experiment Leaders Status
Laboratory or other Main researchers
Division of JINR
1. Further development of methods, G.V. Mitsyn

R&D

technologies, schedule modes and
provision of radiotherapy

DLNP A.V. Agapov, O.V. Belov, I.V. Alexandrova, G.A. Andreev,
K. Belokopytova, V.M. Breev, G.V. Donskaya, V.N. Gaevsky,
Ye.A. Gritskova, Ye.l. Luchin, I.I. Klochkov, I. Khosenova,
I.Ye. Miller, A.G. Molokanov, S.A. Pisareva, A.V. Rzyanina,
K.N. Shipulin, S.V. Shvidky

2. RADIOGENE: Molecular genetics I.D. Alexandrov
of radiation-induced changes at the
gene, genome and transcriptome
level in Drosophila melanogaster
DLNP M.V. Alexandrova, K.P. Afanasyeva, N.E. Kharchenko,

S.V. Korablinova, L.N. Korovina, N.V. Orlova, A.N. Rusakovich,
O.P. Solodilova

R&D

3. Study of the radioprotective properties of the E.V. Kravchenko R&D
Damage supressor (Dsupprotein on a model
organism D.melanogaster and the human cell
culture HEK293
DLNP T.0. Azorskaya, O.A. Kuldoshina, A.V. Rzyanina, A.S. Yakunenk
M.P. Zarubin R.A. Tarasov, A.S. Yakhnenko
FLNR T.N. Murugova
4. Devellopment of methods and programs for G.A. Karamysheva Realization
creating cyclotron-type accelerators.

Development and upgrade of cyclotrons for

medical application

DLNP K.S. Bunyatov, A.F. Chesnov, S.B. Fedorenko, R.V. Galkin,
A.L. Gibinsky, S.V. Gursky, S.N. Dolya, G.G. Kazakova,
0.V. Karamyshev, I.N. Kiyan, O.E. Lepkina, O.V. Lomakina,
I.V. Lyapin, V.A. Malinin, D.S. Petrov, D.V. Popov, G.D. Shirkov,
S.G. Shirkov, V.L. Smirnov, A.S. Vorozhtsov, S.B. Vorozhtsov

MLIT I.V. Amirhanov, T.V. Karamysheva
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Collaboration

Country or International
Organization

Belgium
China
Czech Republic

Moldova
Poland

Romania

Russia

South Africa

City

Louvainla-Neuve
Hefei
Prague

Rez

Chisinau
Krakow

Otwock (Swierk)
Poznan
Bucharest
Cluj-Napoca
lasi

Moscow

Puschino
Rostovon-Don
Saratov
Somerset West
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Institute or Laboratory

IBA

IPP CAS
ADVACAM
PTC

uiv

MSU

INP PAS
NCBJ
GPCC
IFIN-HH
uUBB

UAIC
FMBC
IBMP RAS
VIGG RAS
ITEB RAS
SFedU
SsuU
iThemba LABS



04-2-11262015/2023 Priority: 1

Status: Being conclude

Development of scientific DLNP infrastructure for research using semiconductor
detectors, laser metrology, electrons, positrons and cryogertiechnology

Leaders: V.V. Glagolev
G.A. Shelkov
Deputy: V.A. Rozhkov

Participating countries and international organizations:
Armenia, Belarus, Canad@ERN, Croatia, Cuba, Czech Republic, Egypt, Germany, Israel, Italy, Japan, Raarahia, Russia,
South Africa, Switzerland, Ukraine, United Kingdom, USA, Uzbekistan, Vietnam.

Issues addressed and main goals of research:

Conducting scientific and methodological studies of kggolution hybrid matrix detectors fhigh-energy physics and the
atomic nucleus.

Development of scientific cooperation with research institutes to study the possibility of using the developed detel#srs in ¢
fields of science and technology (primarily in the field of healthcare and mining)

Development of infrastructure for studies of properties of semiconductor detectors, including particle beam tests JoNEse by
groups and institutes of the Member States.

Creating a network of Compact Presicion Laser Inclinometers (CPLI); creatintptype of an amplitude interferometric length
meter for a length of 16 m; creating a prototype of a laser reference line for a length of 128 v; creating a protosipmiaf a s
stabilized research platform based on the CPLI.

Study of resolution of th€PLI when determining kinematic and dynamic parameters of wave processes in the seismologi
observation system of the Center for Geophysical Monitoring of the National Academy of Sciences of Belarus.

Study of formation of defects in materials as a resfMarious physical influences.

Extension of the existing experimental base of PAS.

Creation of facilities and experiments on accelerators to obtain new information to verify theoretical ideas in prostesags of
weak, and electromagnetic interactiaiglementary particles and light nuclei at intermediate energies.

Creating a setup for carrying out measurements with test electron beams.

Expected results in the current year:
1. Devel opment of a prototype and software for the fAhead

2. Development of prototype detectors, electronics based on FPGA and software for Timepix4.

3. Development and creation of an absolute length meter with micron resolution for a lengfl® ah.1Determining the
sensitivity of the meter on a length of 0.1 m. R&D of a-h2&er laser reference line with the ability to measure the spatial
position of the Measured Point on a controlled object (nondestructive testing). Measurement of microseistyiatebtvi
MPD and assessment of the effect of microseisms on the luminosity of the NICA collider.

4. Installation of CPLI in stationary conditions of a geophysical observatory, preparation and testing of an instrumenta
complex to carry out complex obsetfie of seismic event detection and to determine angular oscillations of the Eartl
surface; connection of the CPLI hardware complex to the automated workplace of shift operator; organizing collection
storage of CPLI data in a geophysical monitoringiset

5. Completion of the ordering system of the monochromatic positron beam and commissioning of the PALS spectrometer
a monochromatic positron beam.

6. Testing the method of ion etching on the created etching system and applying it to stdifiy tmultilayer materials.
7. Conducting experiments with Active Target (GDH).
8. Commissioning of the LINA€0O.
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List of projects

Project Leader Priority
(period of realisation)
1. Novel semiconductor detectors for G.A. Shelkov 1 (20152023)
fundamental and applied research V.A. Rozhkov
2. Presicion laser metrology for accelerators and V.V. Glagolev 1 (20162023)
detector complexes M.V. Lyablin
3. Development of experimental techniques A.A. Sidorin 1 (20162023)
applied research with slomonochromatic Scientific leader:
positronbeams (PAS) I.N. Meshkov
4. GDH&SPASCHARM Yu. Usov 1 (2011-2023)
A. Kovalik
List of Activities
Activity or Experiment Leaders Status
Laboratory or other Main researchers
Division of JINR
1. Project "Novel semiconductor G.A. Shelkov Realization
detectors for fundamental and V.A. Rozhkov
applied research"
DLNP S. Abdelshakur, A. Gongadze, V.G. Kruchonok, N. K. Kuznetsov,
A.V. Lapkin, I.N. Potrap, R.V. Sotensk¥.O. Rudenko, S.Yu. Porokhovo
FLNR A.T. Isatov, S. MitrofanovYu.G. Teterev
FLNP A.A. Ahmedov, Yu.N. KopachD.A. Telezhniko
2. Presicion laser metrology for accelerators  V.V. Glago_lev TechnicalProposal
and detector complexes M.V. Lyablin Realization
DLNP I.V. Bednyakov, Yu.l. Davidov,

S.M. Kolomoets, A.A. Pluzhnikov,

A.V. Sazonova, S.N. Studenov, G.T. Torosy:
O.S. Atanova, Yu.V. Klemeshov, R.V. Ni,
S.A. Bednyakov, A.M. Kuzkin

BLTP A.N.Baushev
GA&C G.V. Trubnikov

3. Project "Development of A.A. Sidorin Realization
experimental techniques and I.N. Meshkov

applied research with slow

monochromatic positron

beams (PAS)"

DLNP E.V. Akhmanova, O.S. Orlov, A.Yu. Rudakov, A.A. Sidorin, LSbboleva
V.I. Hilinov, S.L.Yakovenko

FLNR F.V. Skuratov
FLNP M. Kulik
VBLHEP V.V. Kobets
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4. GDH&SPASCHARM Project

DLNP

FLNP

5. Construction of the setup for
measurements with electron
testbeams in DLNP (LINAC-200)
DLNP

uc
VBLHEP

Collaboration
Country or International
Organization

Armenia

Belarus

Canada

CERN

Croatia

Cuba

Czech Republic

Egypt

Germany

Israel
Italy
Japan
Poland

Romania
Russia

Yu. Usov
A. Kovalik

Data taking
Data processing

N.S. Borisov, N.A. Bazhanov, A.S. Dolzhenkov, A.N. Fedorov,
I.V. Gapienko, I.S. Gorodnov, V.A. Kashevarov, A.B. Lazarev,
A.B. Neganov, Yu.A. Plis, A.B. Sadovsky

S.B. Gerasimov, S.S. Kamalov

V.V. Kobets
M.I. Gostkin
G.D. Shirkov

Realization

E. Acosta, V.Yu. Baranov, A.E. Brukvy.l. Davydov, D.L. Demin,

I. N. Garanzha, K.I. Gritsay, V.V. Glagolev, A.V. Krasnoperov,

V.G. Kruchonok, A.A. Nozdrin, E.V. Malinina, S.Y®&.orokhovoy,
S.A.Smirnov, D.S.Shokin, A.N. Trifonov, K.E. Yanenk®.S. Zhemchugov
P.P. Zhuravlev, O.L. Seroshtanov, A.N. Yapeeva, A.A. Ulankin,

A.V. Afanasyev, D. Chokheli

D.S. Belozerov, K.B. Gikal, M.A. Nozdrifk.A. Varlamov, D.A. Zlydenny

N.l. Garanzha, A.G. Sorokin, V.G. Shabrotov

City

Garni
Minsk

Halifax
Regina
Sackville
Geneva
Zagreb
Havana
Prague
Cairo
New Borg EtArab
Bochum
Bonn
Giessen
Hamburg
Mainz
Jerusalem
Pavia
Tsukuba
Krakow

Magurele
Arkhangelsk
Belgorod
Dubna
Moscow
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Institute or Laboratory

GGO

BSTU

CGM NASB
SMU

Uof R

MAU

CERN

RBI
CEADEN
CTU

NRRA
E-JUST
RUB
UniBonn
JLU

DESY

JGU

HUJI

INFN

KEK

AGH

INP PAS
ISS

NArFU
BelSU
Dubna State Univ.
ITEP

MSU

NNRU "MEPhI"



South Africa
Switzerland
Ukraine

United Kingdom

USA

Uzbekistan

Vietnam

Moscow, Troitsk
Protvino
St. Petersburg

Tomsk
Somerset West
Basel

Kharkov

Glasgow
London

York

Amherst, MA
Kent, OH

Los Angeles, CA
Seattle, WA
Tashkent

Ho Chi Minh City
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INR RAS

IHEP
NWRSCC
SPbSPU

TPU

iThemba LABS
Uni Basel
IERT NASU
NSC KIPT
UofG

QMUL

Univ.

UMass

KSU

UCLA

uw

AS RUz

IS AS RUz
CNT VINATOM
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05-6-11182014/2023 Priority: 1

Status: Beingconcludet

Information and Computing Infrastructure of JINR

Leader: V.V. Korenkov

Deputy: T.A. Strizh

Participating Countries and International organizations:
Armenia, Azerbaijan, Belarus, Bulgaria, CERN, China, Czech Reputdigpt, France, Georgia, Germany, ltaly, Kazakhstan,
Moldova, Mongolia, Poland, Romania, Russia, Serbia, Slovakia, South Africa, Sweden, Taiwan, Ukraine, USA.

Issues addressed and main goals of research:

The purpose of the theme is to develop the netwiofkymation and computing infrastructure of JINR for the research and
production activities of the Institute and its Member States on the basis edfsthgeart information technologies in accordance
with the Sevef¥ear Plan for the development of JINR particular direction within the theme is the development of the JINR
MLIT Multifunctional Information and Computing Complex (MICC) presented as a Project.

Expected main results in the current year:

1. Provision of the stable, safe and integral functiorohghe JINR information and telecommunication network (backbone
network (Z100 Gbps); transport network of the NICA megaprojeGtl(® Gbps); MLIT mesh network (100 Gbps);
backbone external telecommunication channelé@ Gbps); WHFi network atthe Insi t ut eds si t es.

Provision of the fulscale and optimal operation of the guaranteed power supply and climate control systems of the MI(
computing infrastructure. Commissioning of a new fire safety system of the MICC infrastructure.

Expansion of the perfarance and storage system of the MICC basic components, i.e., Tierl center at JINR, Tier2/CIC
EOS system. Support and maintenance of user work with the EOS system. Development of the system of access to the
directories of JINR users (AFS), of the fimil storage and access system for the MICC common software (CVMFS),
transition to a new software system for working with tape robots (CTA). Creation and update of a polygon for debugging
testing new software for the uppermost components of the MICC.

Extension of the computing capacities of the cloud service for scientific and engineering computing due to integration v
some cloud infrastructures of institutes of the Russian Federation collaborating with JINR and of other JINR Member St:
Expansionof the number of users and participants of the DICE on the basis of the cloud resources of the JINR Memr

Statesd organizations. Enl argement of the resources o
the BaikatGVD, JUNO, NOVA/DUNE experiments, and their maintenance.

Development of lowevel software for automating the process of data transfer both between the layers of the hierarchi
data processing and storage system of iehieclude®Gio thedistibutéd s
environment to model and reconstruct events for the NICA experiments.

Support and maintenance of the operation of the WLCG virtual organizations, the NICA, COMPASS, NOVA, ILC and ot!
experiments, local user groups on MECC Tierl and Tier2 resources.

Putting into trial operation and development of SPD experiment systems for: management of processing physical events
simulation data; data management implementing the model and policy of working with them; datarmyacgastructure
monitoring. Connection to the load management system of the computing resources of the SPD collaboration: PNPI
Petersburg State University, Samara University, SPD Online Filter (prototype).

Expansion of the DIRA@ased distributed formation and computing platform. Integration of new computing and storage
resources.

Development and support of the current MICC monitoring and accounting system, inclusion of monitoring the parameter
new computing and engineering elements inligtef monitored services and hardware.
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Creation of a prototype of an integrated system for monitoring and managing the MICC services and hardware on the |
of new technological approaches, including Big Data analytics. Deployment of the prototyRig &fata user infrastructure
to solve JINRO6s urgent tasks.

Devel opment and maintenance of the systems EDS fiDubna

fifAdvance reportso, JI NRex at the r equengwversidnofehe BIN systemmr s
Mai ntenance of the JINR Information System for Scient
functionality of the fADocument Baseo system i hstientifit he

publications based on the Inverl®IN2 software program, provision of interaction with the PIN IS at the level of
bibliographic metadata.

Transition of the ADubnad program | ibrary t (Bmdtbeméititak p
program library.

Modernization of the information and software support of central information servers, portals and databases to ensur
MLIT and JINR activities: maintenance and update of the MLIT portals, of the website of the JINRNPERA d A P E |

Letterso journals on top of the Open Journal Syst ems
iJlI NR Dissertation Council so, I NDI CO, AJI NR Phot o- Ar
Expert@r eaetticon and support of websites, including 1in
subdivisions.

Commissioning and further development of user services of thébagdd information and analytical system for managing
network andther types of software licenses at MLIT.

Implementation of the hierarchical data processing and storage system in the information and computing systen
radiobiological research to accelerate experimental data processing, development of web semnstgs ttonvenient user
work with the results of data analysis.

Trial operation of the fiPersonal Accounto system of t

Development of the concept and creation of the technological basis for the "JINR Digital Ecosystem" glagration
of several services of the corporate information system that are functioning at JINR into the platform.

Holding of special courses related to data processing and analysis for megascience experiments, including the NICA pr
Organization ofutorials on solving applied tasks on the basis of machine and deep learning methods, including in the JI
Member States in accordance with international cooperation programs.

Development of a polygon for intelligent cognitive robots and holding of #bor workshops on robotics.

List of projects

1.

Project Leader Priority
(period of realisation)
MICC V.V. Korenkov 1 (20172023)

List of Activities

1.

Activity or Experiment Leaders
Laboratory or other Main researchers
Division of JINR
MICC Project V.V. Korenkov
A.G. Dolbilov
V.V. Mitsyn
T.A. Strizh
MLIT K.N. Angelov, A.l. Balandin, N.A. Balashov, A.V. Baranov,

S.D. Belov, D.V. Belyakov, A.S. Bondyakov, Yu.A. Butenko,
A.l. Churin, S.V. Chashchin, A.\Evlanov, S.V. Gavrilov,

A.P. Gavrish, T.M. Goloskokova, A.O. Golunov, E.N. Grafova,
Eu.A. Grafov, N.I. Gromova, A.E. Gushchin, I.S. Kadochnikov,
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VBLHEP

FLNP
LRB
FLNR
DLNP
BLTP
uc

Information and software support
of the researchand-production
activity at JINR

MLIT

FLNP

LRB
DSOA

Development of the system fotraining
and retraining of IT specialists based on
the JINR MICC and its educational
components

MLIT

uc

I.I. Kalagin, A.S. Kamensky, I.A. Kashunin, A.O. Kondratiev,
G.A. Korobova, E.Yu. Kulpin, N.A. Kutovskiy, A. Lavrentiev,
A.N. Mahalkin, S.B. Marchenko, M.A. Matveev, Ye. Mazhitova,
S.V. Mitsyn, A.V. Nechaevsky, D.A. Oleynik, G.A. Ososkov,

I.S. Pelevanyuk, A.Sh. Petrosyan, M.S. Plyashkevich, D.V. Podq
L.A. Popov, D.I. Pryakhina, Ya.l. Rozenberg, T.F. Sapokova,
R.N. Semenov, M.L. Shishmakov, I.A. Sokolov, O.I. Streltsova,
V.V. Trofimov, N.N. Voitishin, A.S. Vorontsov, A.V. Uzhinskiy,
A.Yu. Zakomoldin, P.V. Zrelov, M.I. Zuev

K.V. Gertsenberger, Yu.P. Minaev, A.N. Moshkin,
0.V. Rogachevsky, I.P. Slepov, S.V. Shmatov

G.A. Sukhomlinov

V.N. Chausov

A.S. Baginyan, A.G. Polyakov, V.V. Sorokoumov
V.A. Kapitonov, Yu.P. lvanov, A.S. Zhemchugov
A.A. Sazonov

I.N. Semeniushkin

P.V. Zrelov

V.V. Korenkov

I.A. Filozova

S.D. Belov

Eu.l. Aleksandrov, I.N. Aleksandrov, N.A. Balashov, D.V. Belyak
0O.V. Belyakova, N.E. Belyakova, V.Borisovsky Yu. A. Butenko,
N.A. Davyudova, T.M. Goloskokova, D.S. Golub, P. Jancik,
A.V. llina, L.A. Kalmykova, A.A. Karlov,D.I. Karpova,

D.V. Kekelidze, S.A. Kretova, L.D. #chugurnayaS.V. Kunyaev,
N.A. Kutovskiy, A.Yu. Lebedev, M.A. Lubimova,

M.S. Plyashkevich, L.V. Popkova, A.V. Prikhodko, V.M. Pushkin
A.M. Raportirenko, T.F. Sapozhnikova, S.V. Semashko,

R.N. Semenov, G.V. Shestakova, O.l. Streltsova, T.S. Syresina,
T.V. Tyupikova, N.N. Vorobieva, A.V. Uzhinskiy, D.Yu. Usov,
V.M. YagafarovaA.V. Yakovlev, A.G. Zaikina, T.N. Zaikina,

M.l. Zuev

I . Pavlikovg§g, M. V. Fr dDOmitriavs y e v

I.A. Kolesnikova,M.G. Lalkovicova

S.N. Nedelko

V.V. Korenkov
T.A. Strizh
O.l. Streltsova

N.A. Balashov, S.D. Belov, V.V. Galaktionov, T.M. Goloskokova,
N.l. Gromova, O.V.Vantsoval.S. Kadochnikov, M.HKirakosyan,
N.A. Kutovskiy, Ye. Mazhitova, V.V. Mitsyn, S.V. Mitsyn,

I.K. Nekrasova, A.V. Nechaevsky, D.A. Oleynik, A.Sh. Petrosyar
D.V. Podgainy, A.GReshetnikoyT.F. Sapozhnikova,

R.N. Semenov, Sh.GTorosyan,V.V. Trofimov, S.V. Ulyanov,
A.V. Uzhinskiy, M.l. Zuev

S.Z. Pakuliak
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Collaboration

Country or International
Organization

Armenia
Azerbaijan

Belarus

Bulgaria
CERN

China
Czech Republic

Egypt

France
Georgia

Germany

Italy

Kazakhstan

Moldova

Mongolia
Poland
Romania

Russia

City

Yerevan
Baku

Minsk

Sofia

Geneva
Beijing
Ostrava
Prague
Cairo
Giza
Marseille
Thilisi

Darmstadt
Frankfurt/Main
Hamburg
Karlsruhe
Zeuthen
Bologna
Almaty
Astana
Chisinau

Ulaanbaatar
Warsaw
Bucharest
Cluj-Napoca
Magurele
Chernogolovka

Dubna

Gatchina
Moscow
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Institute or Laboratory

IIAP NAS RA
ADA

IP ANAS
BSTU

INP BSU
JIPNRSosny NASB
UIIP NASB
INRNE BAS
SU

CERN

IHEP CAS
VSB-TUO

IP CAS
ASRT

CuU

CPPM
GRENA
GTU

TSU

GSI

Univ.

DESY

KIT

DESY

INFN

INP

BA INP
IMCS

MSU
RENAM
NUM
IMGW-PIB
IFIN-HH
INCDTIM
IFA

LITP RAS
SCC IPCP RAS
Dubna State Univ.
SCC "Dubna"
SEZ "Dubna"
NRC KI PNPI
FRC IM RAS
IITP RAS
ISP RAS
ITEP

KIAM RAS
MPEI
MSK-IX

MSU



Serbia
Slovakia

South Africa
Sweden
Taiwan
Ukraine

USA

Moscow, Troitsk
Novosibirsk

PereslaviZalesskiy
Protvino

Puschino

Samara

St. Petersburg

Vladikavkaz
Belgrade
Kosice
Presov
Cape Town
Lund
Taipei
Kharkov
Kiev
Arlington, TX
Batavia, IL
Upton, NY
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NRC KI
PRUE
RCC MSU
RSCC
SINP MSU
INR RAS
BINP SB RAS
ICMMG SB RAS
SKIF

PSI RAS
IHEP

IMPB RAS
SuU

FIP

ITMO Univ.
SPbSPU
SPbSU
NOSU
Univ.

IEP SAS
PU

UCT

LU
ASGCCA
NSC KIPT
BITP NASU
UTA
Fermilab
BNL



05-6-11192014/2023 Priority: 1
Status: Being conclude

Methods, Algorithms and Software for Modeling Physical Systems,
Mathematical Processing and Analysis dExperimental Data

Leaders: Gh. Adam
P.V. Zrelov
Deputies: J. Busa

O. Chuluunbaatar

Participating Countries and International organizations:
Armenia, Belarus, Bulgaria, CERN, China, Egypt, France, Georgia, Geriseasj, Italy, Kazakhstan, Mexico, Moldova,
Mongolia, Poland, Romania, Russia, Serbia, Slovakia, South Africa, Tajikistan, United Kingdom, USA, Vietnam.

Issues addressed and main goals of research:

Carrying out paramount advanced research in computational mathemalicghgsics, directed to the creation of new
mathematical methods, algorithms, and software for the numerical or symhoierical solution of topics arising in
experimental and theoretical physics studies. This subject area includes a wide spectrustiguditiiovis approved for completion

in JINR within thesevenyearperiod 20172023 in high energy physics, nuclear physics, physics of condensed matter and
nanostructures, biophysics, information technologies, the solution of which is inseparablesfuma ¢ computing. Such subject
matters of the outmost importance in JINR are the NICA project, the neutrino program, the superheavy and exotic niglei phy
the neutronbasedinvestigations. The needed numerical or symbolimerical computing will be done on the Multifunctional
Information and Computing Complex (MICC), primarily the HybriLIT heterogeneous computing platform which involves th
training and test cluster HybriLland the "Govorun" supercomputer and the emerging Big Data distributed infrastructure. Tt
research teams include both experienced scientists with outstanding scientific achievements and enthusiastic yourgdcientis
engineers. The requested financimigl cover salaries, participations in scientific conferences, scientific visits and the acquisitior
of a minimal number of personal computers and licenses, within the approved resources faiNR.IRA distinctive feature of

this research is the closeaperation of the Meshcheryakov Laboratory of Information Technologies (MLIT) with research group
from all JINR laboratories and Member State institutions.

Expected main results in the current year:
1. Detailed threedimensional numerical analysis of theimaharacteristics of superconducting magnets within the NICA and
NEW NUCLOTRON projects. Simulation of the operating modes of the MSC230 future isochronous cyclotron.

Development of methods and software packages for the synthgtierical research of. presses (expansion of matter,
crater formation, ablation) in materials under the action of ultrashort laser pulses; nuclear interactions (calculaiion of t
characteristics, comparison with experimental data and theoretical estimates); stochastim&itedc models of complex
systems in condensed matter physics.

Development of effective approximation, smoothing and numerical integration algorithms based on the basic element me
(BEM).

Simulation of 5CB and 8CB nematic liquid crystals under theemibe of orienting forces.

Development of techniques for modeling the irradiation of complex structure targets withnieigly particles on the basis
of the complex optimization of parallel algorithms and programs of molecular dynamics and of the cestooostic
method.

Adaptation and application of the separated formfactors method for the study of the vesicular structure of phasgbedipid
nanodrugs from smalingle scattering data.

173



Simulation of the temperature evolution of neutron stars witmgtroagnetic fields, taking into account additional heat
sources. Application of the Bayesian inference method for constructing the mass spectra of isolated neutron stars
multichannel astronomy data.

Investigation of the properties of diquarks and baryons in dense and hot nuclear matter, their effect on the birtmegstrange
Theoretical descri pti on “a’glubn soattariegmprocessds in hasgemoollissonsi on o f ¢

Geant4 packagbased analysis of the strange particle yield in hatiemron and nucleusucleus collisions within the
BM@N and MPD experiments. Modeling of pp interactions in the SPD experiment within the hadronic programs QGS
FTF of the Geant4 package, in partamythe production of charmed patrticles.

Development and support of the Moi@arlo generator of heavign collisions, DCMQGSM-SMM, and its application to
the analysis of physical effects measured at the BM@N, SRC and MPD facilities.

Algorithmic and softvare support for the MPD experiment: automation of the indication and removal of obsolete packag
and of their dependencies during automated builds of nicadist for mpdroot. Polymorphic softwaregémm3&ryi with
application in linear tracking and teking, for the Inner Tracking System (ITS) upgrade at MPD.

Algorithmic and software support for the BM@N experiment: modeling of detector signal responses, restoration of spe
coordinates, data reconstruction in new configurations of track detectnss2(0222023); geometric alignment of detectors.

Testing and debugging, in line with user requirements, and commissioning of the configuration, geometric informat
systems, and the database of physical event metadata, for the NICA experiments.

Softwaresupport for the ATLAS experiment: refinement of the ATLAS Event Picking Service and commissioning of th
second version of the service; adaptation of the CREST information system for work in the ATHENA software environme
development of operational momiing of the TDAQ system based on GRAFANAD9.

Development and improvement of the algorithms and methods for reconstructing the trajectories of charged particles i
cathodestrip chambers, assessment of the spatial resolution of cadtrijehambers ithe CMS experiment Run3 data
(2022 2023).

Development of data processing system software for the BaWal project.
Monte-Carlo simulation of the background counting of the scintillatiomgsten component of the OLMEERO detector.

Development of the SASoftware package for the primary processing of data obtained on theasigiallneutron scattering
spectrometer with the multidetector system (modernization before the start of the reactor).

Development of a web application designed to fit data obtam#uistudy of the crystallographic texture of various objects
using neutron diffraction and other statiethe-art methods of neutronography.

Application of artificial neural networks and cellular automata in tasks of experimental data processing.

Development of neural network algorithms for the recognition, segmentation and classification of brain cells and behavi
patterns of laboratory animals.

Development of machine and deep learning methods for: event reconstruction in the MPD, BM@N ang&iients;
analysis of fine structures in the mass distribution of nuclear reaction products in experiments with transuranic eleme
study of nanocomposite thin films using neutron anda¥ reflectometry methods; plant disease detection tasks;
envirormental monitoring.

Further development of hgdaptive higkprecision methods for solving elliptic problems on multicore computers and
development of highly scalable parallel algorithms for spatial problems of magnetostatics.

Development of methods and prams for integrating multidimensional functions using neural networks in the case o
functional limits.

Calculation of the adsorption characteristics of superheavy atoms at the surface of gold by density functional theory met
using the AMS computing §ot war e package on the fiGovorund supercomp

Development of algorithms to calculate shdurier fusion reactions of heavy nuclei within the channel coupling method.
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Development of digital methods to assess the growth rate of rounding errors in a unédoicnusing the REDUCE system
on the fAiGovorund supercomputer.

Development of methods and software tools to solve service and applied tasks using the technologies of Big Data proce
and data mining.

Elaboration and development of methods for storage;gssing and physical analysis of data for the experinoérte
NICA megaproject within the Big Data approach.

4. Development of quantum algorithms and their implementation in the environment of quantum computing simulators for
investigation of the electron shells of superheavy element atoms, for experimental data processing and analysispas well
the inteligent control of different systems.

Development of embedded quantum intelligent regulators for use as control modules of different robotic devic
Development of a prototype of a quantum intelligent regulator for the coordinated control of the predsamesamption
of nitrogen and helium during the automated cooling of a superconducting magnet (different emergency situations incluc

Development and testing of an intelligent system for controlling the modes of thé&duglency stations of the Nucfoh
of the NICA accelerator complex on the basis of the principles of quantum software engineering.

Modeling of quantum algorithms on simulators using classical computing architectures (CPU, GPU) to solve the probler
calculating the structure of the eteonic spectrum of simple molecules.

Numerical study of the role of collective information in networks of quantum agents.

Development of algorithms for the constructive decomposition of quantum systems into subsystems using computer alg
methods and eoputational group theory.

Derivation of criteria for the reducibility of polynomials to zero based on machine learning methods.

Development of a software package for analytical computations efoopeFeynman integrals entering the ligiytlight
scattelmg processes, ggYWW, hhVYZZ, hhYZH, ggV¥Yhh.

Simulation of the real time neaquilibrium evolution and quantum phase transitions in thediwensional quantum Ising
model on a quantum computer.

Creation of a software package for the fast generation ofampitnk random qudit density matrices.

Modeling of quantum registers and quantum logic gates based on quantum dots of complex geometry.

List of Activities

Activity or experiment Leaders
Laboratory or other Main researchers
Division of JINR
1. Mathematical and computation Gh. Adam
methods for simulation of complex J. Busa
physical systems I.V. Puzynin
MLIT S. Adam, P.G. Akishin, 1.V. AmirkhanoVA.S. Ayriyan, E.A. Ayrjan

D.R. Badreeva, |.V. Barashenkov, M.Bashashin,

A.A. Bogolubskaya, A.M. Chervyakov, N.D. Dikussar, H. Grigorii
M. Kakenov, Yu.L. Kalinovsky, T.V. Karamysheva, D.S. Kulyabo
K.V. Lukyanov, N.V. Makhaldiani, T.l. Mikhailova, E.G. Nikonov,
R.V. Polyakova, T.P. Puzynina, V.S. Rikhvitsky, Bh3,

I. Sarkhadov, Z.A. Sharipov, N.Yu. Shirikova, Z.K. Tukhliev,
A.V. Volokhova, O.0. Voskresenskaya, R.M. Yamaleev,

E.P. Yukalova, E.V. Zemlyanayh,|. Zhabitskaya

VBLHEP G.N. Agakishiev, H.G. Khodzhibagiyan
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BLTP

FLNR

FLNP

DLNP

2. Software complexes andnathematical
methods for processing and analysis
of experimental data

MLIT

VBLHEP

BLTP
FLNR
FLNP

DLNP
ucC

3. Numerical methods, algorithms
and software for multicore and
hybrid architectures and Big
Data analytics

MLIT

MLIT -MICC
FLNR

BLTP

VBLHEP
DLNP

A.A. Donkov, AV.Fr i esen, M. Hnati |,
A.S. Khvorostukhin, V.K. Lukyanov, A.B. Pestov, L.A. Sevastyar
D.N. Voskresensky, V.l.Yukalov

E. Batchuluun, M.N. Mirzaev, Yu.M. Sereda, V.A. Skuratov

A.S. Doroshkevich, N. Kucherk&.E. Perepelkin, E.P. Popov,
Yu.N. Pepelyshev, E.P. Shabalin

G.A. Karamysheva, O.V. Karamyshev, I.N. Kiyan, I.D. Lyapin,
V.A. Malinin, D.V. Popov, K. G.D. Shirkov

P.V. Zrelov
V.V. lvanov

E.P. Akishina, E.I. Aleksandrov, I.N. Aleksandrov, D.A. Baranov,
J. Buga Jr., O. Yu. Derenovsks
I . A. Fi |l oz ovKazym&v, B.FHKostanko| , A. |
M.A. Mineev, G.J. Musulmanbekov, V.V. Palichik, D.I. Pryakhina
V.S. Rikhvitsky, T.F. Sapozhnikova, I. Satyshev, G.V. Shestako\
Z.A. Sharipov,S.K. Slepnev, A.G. Soloviev, T.M. Solovieva,
A.N. Sosnin, Z.K. Tukhliev, V.V. Uzhingk N.N. Voitishin,

A.V. Yakovlev, V.B. Zlokazov

Yu. V. Bespalov, D. K. Dryablov, I.R. Gabdrakhmanov,

A.S. Galoyan, K.V. Gertsenberger, I.A. Golutvin, N.V. Gorbunov,
A.V. Gus'kov, A.Yu. Kamenev, M.N. Kapishin, V.Yu. Karzhavin,
VV.Leni venko, A. M. Makanodékin,
D. N. Nikiforov, M. Patsyuk, V.V. Perelygin, Yu.P. Petukhov,
0.V. Rogachevsky, M.M. Rumyantsev, S.V. Shmatov,

S.S. Shimansky, V.N. Spaskoi.V. Zarubin, V. Zhezher

V.D. Toneev
Yu.S. Tsyganov, V.K. Utenkov

M. Balasoiu, A.l. lvan'kov, A.H. Islamov, Yu.S. Kovalev,
A.l. Kuklin, Yu.L. Rizhikov, A.V. Rogachov, V.V. Skoy

I.A. Belolaptikov, A.E. Pan, B.A. Shaibonov, L.G. Tkatchev
S.Z. Pakulyak

Gh. Adam

O. Chuluunbaatar

P.V. Zrelov

O.l. Streltsova
A.l. Anikina, A.S. ¢yriyan, C
D. V. Bel ya k,oru.A. Bulenko, BuGhauunbaatar,
P.V. Goncharov, H. Grigorian, A.A. Gusev, A.V. llina, J.N. ogly
Javazade, |.S. Kadochnikov, Yu.L. Kalinosky, M.A. Matveev,
A.V. Nechaevsky, D.A. Oleinik, G.A. Ososkov, V.V. Papoyan,
I.S. Pelevanyuk, A.Sh. PetrosyanNRSemenov, S.I. Serdyukova,
A.V. Stadnik, A.V. Uzhinsky, O.l. Yuldashev, M.B. Yuldasheva

V.V. Korenkov, V.V. Mitsyn,T.A. Strizh

N.V. Aksenov, A.A. Astahov, A.V. Karpov, Yu.Ts. Oganesyan,
Yu.V. Pyatkov, V.V. Samarin

Yu.B. lvanov, S. Libing, Yu.V. Popov, I.R. Rahmonov,
Yu.M. Shukrinov, S.I. Vinitsky, D.N. Voskresensky

K.V. Gertsenberger
A.S. Zhemchugov
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FLNP

LRB

4. Methods, algorithms and software
of computer algebra and quantum

computing

MLIT

BLTP

DLNP
VBLHEP

LRB

Collaboration
Country or International

Organization
Armenia

Belarus
Bulgaria

CERN
China

Egypt
France

Georgia

Germany

Israel
Italy
Kazakhstan

Mexico
Moldova
Mongolia

City

Yerevan

Minsk
Sofia

Geneva
Beijing
Giza
Nancy
Saclay
Thilisi

Darmstadt
Hamburg
Kassel

Tel Aviv
Genoa
Almaty

Mexico City
Chisinau
Ulaanbaatar

M.V. Avdeev, W. Badavy, M.V. Frontaseva, M.F. Kiselev,
T.V. Tropin

I.A. Kolesnikova, K.N. Lyakhova, Yu.S. Severiukhin, D.M. Utina

D.V. Podgainy
A.M. Khvedelidze
P.V. Zrelov

V. Abgaryan, A.S. Bondyakov, M. Bures, Ohuluunbaatar,
A.A. Gusev, O.V. lvancova, V.V. Kornyak, E.A. Kuznetsov,
Yu. Palii, A.M. Raportirenko, A.G. Reshetnikov, A.Rydboy,
N.V. Ryaboy I.A. Rogozhin, N. Saktaganov, S.V. Semashko,
A.V. Stadnik, O.l. Streltsova, L.A. Syurakshjr@.V. Tarasov,
A.G. Torosyan, S.V. Ulyanov, D.A. Yanovich, E.P. Yukalova,
D.P. Zrelova, M.I. Zuev

N.A. Tyurin, S.1. Vinitsky, V.l. Yukalov, V.Yu. Yushankhai
M.S. Katulin

O.l. Brovko, A.V. Butenko, G.FReshetnikov, O.V. Rogachevsky,
E.V. Sedykh

A.V. Czhizhov

Institute or Laboratory

Foundation ANSL
RAU

YSU

IM NASB
IMI BAS
INRNE BAS
SU

CERN
CIAE

CuU

UL

IRFU

GTU

TSU

UG

GSI

Univ.

Uni Kassel
TAU

INFN

INP
KazNU
UNAM
MSU
IMDT MAS
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Poland

Romania

Russia

Serbia
Slovakia
South Africa
Tajikistan

United Kingdom
USA

Vietnam

Krakow

Wroclaw
Bucharest

Cluj-Napoca
Magurele

Timisoara
Dolgoprudny
Dubna
Irkutsk
Moscow

Moscow, Troitsk
Puschino
Saratov

St. Petersburg

Tomsk
Vladikavkaz
Belgrade

Kosice

Cape Town
Dushanbe
Khujand
Plymouth
Cambridge, MA
Los Angeles, CA
Hanoi

Ho Chi Minh City

INP PAS
JU

UEK

uw
IFIN-HH
uB
INCDTIM
IFA

ISS

uvT

MIPT
Dubna State Univ.
ISU

ITEP

MSU
NNRU "MEPhI"
PFUR
PRUE
RCC MSU
RSTSREC
SINP MSU
INR RAS
IMPB RAS
SsuU
NIIEFA
SPbhSU
TSU
NOSU
Univ.
UPJS
UCT

PHTI NAST
KSU

Univ.

MIT

UCLA
VNU
HCMUE



05-8-1037%2001/2024 Priority: 1

Status: In-progres:

Analytical and Methodological Work to Assess the Prospects
of Scientific Research and Cooperation
in the Main Directions of JINR's Development.
Organization of International Cooperation

Leaders: V. A. Matveev
S.N. Nedelko
Deputies: O.A. Culicov

D.V. Kamanin

Participating Countries and International organizations:
Member States of JINR, statparticipating in JINR activities on the basis of bilateral agreements, international organization:

Issues addressed and main goals of research:

Development of analytical materials concerning prospects of scientific research. Preparation of sciesdifah rekns.
Development of scieneerganization and methodological materials for the spgeigbose financing of research areas, themes
and projects. Development and application of information systems for the analysis of results of theoretical andrgaperi
research. Organization of international cooperation with the Member States of JINR, with states participating in JINR activi
on the basis of bilateral agreements, and with scientific research institutions with which JINR has collaboraticenegreem

Expected results in the current year:
1. Improvement of the organization and coordination of JINR scientific research work.

2. Analysis of the results of JINR activities for 2022 in the main research areas.

3. Update, administration and support of the electronic system for maintaining the Topical Plan for JINR Research
International Cooperation (Topical Plan). Preparation for the publication of the Topical Plan for the yeltet@i®i¢ation
of J I MRreseapch directions for 2024.

4. Devel opment of JI NR&s gr ant mak i-pugposa pragiamnies forefinancang stienfifia r
research in 2023.

5. Preparation of analytical materials for ministries and agencies.

6. Developmentandpmot i on of JI NR&éds information resources on the
on scientific and technological cooperation.

7. Promotion of realization of JI NR6s Suppgrthof thetoperation @ € p e d
dissertational councils.

8. Preparation for the publication of the JINR Annual Report for 2B2@paration of materials for the INIS system.
9. Scientific and organizational suppor taddasorgbogiesepar ati on

10. Prompt interaction with representatives of Member States and states participating in the activities of JINR on the bas
bilateral agreements in the fields of scientific research. Organization and holding of meetings of cooperatitteeasomm
Interaction with international organizations.

11. Organization and holding of contests for JINR Prizes, preparation of materials for nominating candidates for membershi
academies of sciences, for conferring honorary titles, for awarding medalthendlecorations.
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List of Activities

Activity or experiment Leaders
Laboratory or other Main researchers
Division of JINR
1. Preparation for the publication S.N. Nedelko
of the Topical Plan for 2023 O.A. Culicov
A.S. Zemchugov
DSOA N.A. Boklagova, D.S. Korobov, N.I. Sissakian
2. Support and improvement S.N. Nedelko
of the operation of JIO.A. Culicov
governing and advisory bodies D.V. Kamanin
DSOA N.A. Boklagova, T.B. Ivashkevich, D.S. Korobov, N.I. Sissakian
ICD O.N. Belova, N.M. Dokalenko, O.M. Korotchik, A.A. Kotova,

E.N. Rusakovich

3. Preparation of analytical materials S.N. Nedelko
for ministries and agencies O.A. Culicov
A.S. Zhemchugov
D.V. Kamanin

DSOA N.A. Boklagova, S.VDegtyarev, T.B. Ivashkevich, D.S. Korobov,
N.l. Sissakian

ICD A.A. Kotova, A.E. Vasiliev
STL E.V. lvanovaV.V. Litsitis

4. Devel opment of JI NR®s S.N. Nedelko

grantmaking activities and O.A. Culicov
participation in special-purpose D.V. Kamanin
programmesfor financing scientific
research
DSOA N.A. BoklagovaD.S. Korobov. N.I. Sissakian
5. Support for the operation S.N. Nedelko
of JI NR&s dissertati otAS.Zhemchugov
DSOA T.B. Ivashkevich, N.I. Sissakian
VBLHEP 0.V. Belov
6.0rgani zational suppor tS.N. Nedelko
activities under Russian O.A. Culicov
and international protocols D.V. Kamanin
and agreements
DSOA S.V. Degtyareyv, L.I. Kalinina, N.ISissakian
ICD T.V. Keselis, A.A. Kotova
7. Provision for the operation and S.N. Nedelko
devel opment of JI NR®&s D.V.Kamanin
resources
DSOA N.A. Boklagova, A.Yu. Chigireva, D.S. KoroboK.P. Moisenz,

A.G, Nanev, N.ISissakian,
IDA N.V. Zaikina, I.N. Suleymanv
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SCSS SID

Editorial office of the weekly
newspaper "Dubna: science,
community, progress"

uc

8. Preparation for the publication of
JINR Annual Reports. Preparation
of materials for the INIS system

SCSS SID
DSOA

9. International cooperation

ICD

DSOA

B.M. Starchenko

E.M. Molchanov

S.Z. Pakulyak, A.A. Suschevich

S.N. Nedelko
A.S. Zhemchugov

S.N. Kruglova, Yu.G. Shimanskaya, B.M. Starchenko
N.A. Boklagova, S.V. Degtyarev, D.S. Korobov, O.V. Krupa

D.V. Kamanin
S.N. Nedelko

O.N. Belova, T.V. Keselis, A.A. Kotova,
M.G. Loschilov,Yu.N. Polyakova, A.E. Vasiliev

N.A. Boklagova, O.A. Culicov, D.S. Korobov,
A.S. Zhemchugov
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Educational
Programme
(06)
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06-0-11392019/2023 Priority: 1

Status: Being conclude

Organization, Support and Development
of the JINR Human Resources Programme

Leaders: G.V. Trubnikov
V.A. Matveev
S.Z. Pakuliak

Participating Countries and International organizations:
Armenia, Azerbaijan, Belarus, Bulgaria, CERN, Cuba, Czech Republic, Egypt, Kazakhstan, Moldova, Mongolia, Pola
Romania, Russia, Serbia, Slovakia, South Africa, Ukraine, Uzbekistan, Vietnam.

Issues addressed and main goals of research:

Development of the human resources training programmes at JINR aimed at further employment of the trainees as scientifi
engineering specialists of the Institute; creation of appropriate conditions for studerb@ students from universities of the
Member States to enable them to work on their qualification theses based on the research conducted in the laboratories
Institute; support of the educational process for students of the-lJdN& departmentst the universities of the Russian
Federation, as well as participation in the development of network training programmes; cooperation with the branch of Mos
State University in Dubna; organisation and running of international student practices asl fech@ung people from the JINR
Member States; training of students, PhD students, and interns on the basis of cooperation agreements with the Urtiversities
JINR Member States and international organisations; building and maintenance of thetaleoraronment intended for hands

on training in scientific and engineering disciplines; support and further development of the system of training coutses aime
gaining or improving professional skills and qualifications of JINR technical and engipeersonnel; development of the JINR
educational portal (edu.jinr.ru) and interactive-lemnngos
courses on the main areas of research conducted at JINR in the official languagemsiittihe and by its leading experts;
development of virtual and real laboratories allowing students to be trained using modern experimental equipment; develop
of the JINR outreach programme and promotion of modern science achievements among sdeotd sind teachers,
organisation of excursions and online tours of the JINR basic facilities; participation in science festivals, exhikitifomsren
promoting JINR; development of cooperation and communication with educational centres for schemibsuesign and
production of information materials for the JINR information centres, administration of the UC groups in the social media.

Expected results upon completion of the activities:

1. Participation in the development of lecture coursessantunars for students and PhD students of the-Halded departments
of the Russian universities.

2. Support of the system of assigning Institute employees to JINR for preparation of their PhD theses without completing
academic programme of the PhD couRarticipation in the Institute system of attestation of scientific personnel.

3. Organisation and running of the JINR student programme "START", online programme "INTEREST", international stud
schools and practices.

4. Training of students and PhD studeatsJINR on the basis of cooperation agreements with the universities of the JINF
Member States and other countries.

5. Maintenance of the laboratories intended for hasm¢raining in scientific and engineering disciplines (Engineering and
Physics Training)accelerator, vacuum, and RF technology, radio electronics, dosimetry, pixel detectors.

6. Further development of the licensed system of training courses aimed at gaining or improving professional skills
qualifications of the technical and engineeringspenel of the Institute.

7. Development of a set of virtual laboratory works afidagning courses in nuclear physics, particle physics, condensed matte
physics,and radiobiology.

8. Further development of the system of virtual laboratories enabling intergsttbe latest results of scientifiesearch into
the educational process.
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10.

11.

12.

13.

14.

Further development of cooperation with CERN in the implementation of advanced training programmes for school teac
from the JINR Member States.

Development of cooperation witlhe Educational Foundation "Talent and Success" to implement joint programmes o
science outreach on the basis of the Sirius Educational Centre in Sochi.

Participation in extracurricular programmes of the autonomouscanmmercial educational organisati6Rhysics and
Mathematics Lyceum named after Academician V.G. Kadyshevsky" in Dubna.

Support of Dubna Interschool Physics and Mathematics Open Classroom, other educational institutions, and sci
programmes for school students.

Development of printed arelectronic populascience informational materials promoting the Institute and modern scientific
achievements.

Provision of JINR partner universities and information centres in the Member States with electronic and printed informatic
materials.

Expected major results in the current year:

1.
2.
3.

10.
11.
12.

13.

14.

15.

16.

Support and supervision of the educational process at theldséd departments of the Russian universities.
Support of the system of assigning young researchers to JINR laboratories for prepathgorPhiD theses.

Organisation and running of the International Student Practices in JINR Fields of Research for students of the JINR Mel
States' universities.

Organisation and running of the JINR student programme "START" and online programme "INTEREST

Development of an information system on the preparation of qualification theses by students and PhD students |
universities of the JINR Member States in the Institute laboratories.

Organisation and running of the Engineering and Physiasifig handson activities for students and PhD students from
the JINR Member States, further development of the existing laboratory works, development of a laboratory work
dosimetry.

Organisation of scientific schools for physics teachers from thigutesMember States at CERN and JINR.

Further development of virtual tours of JINR basic facilities and vaederences with educational institutions of the JINR
Member StategOrganisation and guidance of group visits to JINR for school and universilgrds.

Development of a set oflearning courses in nuclear physics, particle physics, condensed matter physics, and the be
facilities of the Institute.

Promotion of modern educational resources in the JINR Member States.
Organisation of the participion of JINR in science festivals on the basis of Russian universities.

Development of the language courses programme aimed at teaching Russian as a foreign language and English to
personnel.

Participation of JINR in an interdisciplinary social edimaal project "Summer Sche@ 02 30, or gani sati
the Physics Workshop "105th element"”.

Participation in the design and production of printed, video, and exhibition information materials intended for the JIt
information centres. Cooperatigvith JINRinformation centres in the fields of science outreach and education (online
lectures and excursiongternships and practices).

Running of popular science events in schools (city festival "Physics {2023", lectures, demonstrations of cheahiand
physical experiments, quizzes, quests, excursions, meetings with scientists, vocational orientation events, and compet
for school and university students).

Organisation of the participation of JINR in career forums at universities.
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