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NabopaTopusi TeopeTuyeckomn pusnkm
mMm. H.H. Borono6oBa

[Toxkazano, uto yueT 3ppekra OT rpaBUTALIMOHHON KH-
panbHON aHOMAJTMH B 3aKOHE COXPAHEHHMS ISl aKCHaIIbHO-
IO TOKa MPHUBOJHUT K YHHUBEPCAILHOMY SIBJICHHUIO IIEpeHOCa
(KMHEMaTHYeCKOMY BHXPEBOMY 3 deKTy), KOTOpoe 3aBH-
CHT TOJIbKO OT 3aBUXPEHHOCTH U YCKOPEHHS CPEIbI, HO HE
3aBHCHT SIBHO OT €€ TeMIepaTypbl U MIOTHOCTH. [lomyueH
oOmmmii BEIBOJ JaHHOTO 3(eKTa, KOTOPBIN 3aTeM MpOBe-
peH B ciydae 6e3MaccoBbIX (PepPMHOHOB €O CIMHOM 1/2.

Prokhorov G.Yu., Teryaev O.V., Zakharov V.I. Hydrody-
namic Manifestations of Gravitational Chiral Anomaly // Phys.
Rev. Lett. 2022. V.129. P.151601.

Omnucana oOmas peayKIus SIUITMNTHYECKUX THIIEp-
TEOMETPUYCCKUX YPAaBHEHUH K YPOBHIO KOMIUIEKCHBIX
runepreomerpudecknx Qynknuid. [lomyuyennoe ypasHe-
HHUE 0000IIIEHO K TaMUJIBTOHOBO# ITpo0sIeMe Ha COOCTBEH-
HblE 3HaY€HMsI U1l HOBOM pallMOHAJIbHON HHTErpUpyEMOH
poOJIeMBI MHOTHX TEJ, BOSHUKAIOUIEH M3 CIIEIMaIbHOTO
BBIPOXKACHUS IUIMITHYECKOW Mozpenu Pymxunapca—
Ban {uxena.

JlaGoparopus ¢pusuku Beicokux dHepruit um. B. W. Bekcnepa u A. M. bannuna.

YeranoBka Tpex HocnegHnX 0alok MarHUTOIPOBoAa feTekropa MPD

%

The Veksler and Baldin Laboratory of High Energy Physics.

Installation of the last three beams of the magnetic core of the MPD detector

Bogoliubov Laboratory of Theoretical
Physics

The conservation of an axial current modified by the
gravitational chiral anomaly implies the universal trans-
port phenomenon (kinematical vortical effect) dependent
solely on vorticity and acceleration of the medium, but not
dependent explicitly on its temperature and density. This
general analysis is verified for the case of massless fermi-
ons with spin 1/2.

Prokhorov G.Yu., Teryaev O.V., Zakharov V.l. Hydrody-
namic Manifestations of Gravitational Chiral Anomaly // Phys.
Rev. Lett. 2022. V. 129. P. 151601.

General reduction of the elliptic hypergeometric
equation to the level of complex hypergeometric func-
tions is described. Derived equation is generalized to the
Hamiltonian eigenvalue problem for new rational integra-
ble N-body systems emerging from particular degenera-
tions of the elliptic Ruijsenaars and van Diejen models.
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Sarkissian G.A., Spiridonov V. P. Complex Hypergeomet-
ric Functions and Integrable Many-Body Problems // J. Phys. A.
2022.V.55. P.385203.

[IpenmoxkeH METOM, MO3BOJSAIOMINN OBICTPO peryiH-
pOBaTh HalpaB/IeHHEe HAMArHUYEHHOCTH B MAarHUTHBIX Ha-
HocucTeMax. [IprMepaMu TaKuX CHCTEM MOTYT CIY)KHTh
MOISIPU30BAHHBIE HAHOCTPYKTYPBI, MArHUTHBIE HAHOMO-
JIEKYJbI, MATHUTHBIC HAaHOKJIACTEPhI, MATHUTHBIN TpadeH,
JAWIOJIBHBIE U CIIMHOPHBIC aTOMbI B JIOBYHIKAaX, a TaKXKeE
KBaHTOBbIe TOUkH. ClenaH akUEHT Ha MarHUTHBIX HAaHO-
MOJICKYJIaX W HaHOKJacTepax. MeToJ OCHOBaH Ha JBYX
MPUHIUIHATBHBIX OJOKEHUSAX. MarHuTHBIA 00paselr
TTOMEIIIAeTCS BHYTPh KATYIIKH PE30HAHCHOTO JICKTPUIE-
CKOTO KOHTYpa, KOTOPBI CO31aeT Iojie 0OpaTHOW CBSI3H,
1 TIPH STOM HCIIONB3YeTCs BHEITHEE MAaTHUTHOE TIOJIE, KO-
TOPOE MOYKHO BApHHPOBATH TaK, YTOOBI AMHAMUYECKH TIO]1-
JIepKUBATh Pe30HAHC MeXk Ty 3(p(eKTHBHON 3eeMaHOBCKON
4acTOTONW 00pa3ia U COOCTBEHHOW 4acTOTOW KOHTYpa BO
BpeMsl JIBIKEHHSI HAMarHUIeHHOCTH 00pasna. TOT METOJ
MOXKET HAaWTHU NPUMEHEHUE B IIPOU3BOACTBE YCTPOMCTB
MaMATU U IPYTUX YCTPOMCTB CIUHTPOHUKH.

Yukalov V. 1., Yukalova E. P. Method of Dynamic Resonance

Tuning in Spintronics of Nanosystems // Laser Phys. Lett. 2022.
V. 19. P. 116001.

Na6opatopus hU3nkn BLICOKUX IHEPrumn
mm. B.U.Bekcnepa u A.M.BanguHa

VYuactaukn skcrnepumenta BECQUEREL  (http://
becquerel.jinr.ru/) OpUCTYIMINM K aHAINU3y B3aUMOICH-
CTBHUH Aaep KceHoHa ¢ sHeprued 3 ['B/HyKiIoH B crmosx
SIIEPHOI AMYIIbCUH, OOJyYeHHOW B ceaHce Ha YCKOpH-
TenbHOM KoMmIuiekce HyknoTpoH—NICA. Vcnons3oBanuck
CJIOM, M3TOTOBJICHHBIC HAa MPEANpHUATHH «MHUKPOH» KOM-
maunn T/ «CmaBray (IlepecnaBib-3anecckuit).

B penstuBucTCKOM (hparMeHTAMM TPOSIBIISIOTCS
CTPYKTYpPHBIC 0OCOOCHHOCTH HCCIICAYeMbIX siiep 0e3 Biu-
SHUS TIOPOTOB JIMCCOIMAIINN U JCTEKTHPOBaHUSA. B 3TOM
OTHOIIECHWM Hambojee HMH(MOPMATUBHBI COOBITHS KOre-
PEHTHOM IMCCOLMAINN, MMEHYEMBbIE «OCITIBIMIY 3BE3/1aMH,
COCTABJISIFOIIINE TIPOTICHTHI B OOIIEH CTaTUCTHKE SACPHBIX
3Be3a. [lepBHYHBIN 3apsa B HUX paCIpENENIeTCs MEX-
NIy PEISITMBUCTCKUMHU (pparMeHTamu, a cieabl GpparMeH-
TOB SI/IEp MHIICHU U POXKICHHBIX ME30HOB OTCYTCTBYIOT,
YTO OTBEYACT MHUHUMAJIHHOMY BO3MYIICHHIO HaYalbHON
cTpykTypbl. Ha puc. 1 npuBenena makpogororpadus «oe-
JIOM» 3BE€3[Ibl, BBI3BAHHOU SIAPOM KCEHOHA. BUIHBI sSpKUil
CJIeZ] IEPBUYHOTO SIpa B OKPYKCHUH CIEIOB IEITbTa-3JICK-
TPOHOB U CPHIB HOHHU3ALIMU B BEPIIMHE B3aMMOJICHCTBHSA,
3a KOTOPOH CJIEAYIOT TPEKH HECKOIBKHX JICTKUX (hparMeH-

Sarkissian G.A., Spiridonov V.P. Complex Hypergeomet-
ric Functions and Integrable Many-Body Problems // J. Phys. A.
2022. V.55. P.385203.

A method allowing for fast regulation of magnetiza-
tion direction in magnetic nanosystems is advanced. The
examples of such systems are polarized nanostructures,
magnetic nanomolecules, magnetic nanoclusters, magnetic
graphene, dipolar and spinor trapped atoms, and quantum
dots. The emphasis is made on magnetic nanomolecules
and nanoclusters. The method is based on two principal
contrivances: first, the magnetic sample is placed inside a
coil of a resonant electric circuit creating a feedback field,
and second, there is an external magnetic field that can be
varied so that to dynamically support the resonance be-
tween the Zeeman frequency of the sample and the natural
frequency of the circuit during the motion of the sample
magnetization. This method can find applications in the
production of memory devices and other spintronic appli-
ances.

Yukalov V. 1., Yukalova E. P. Method of Dynamic Resonance

Tuning in Spintronics of Nanosystems // Laser Phys. Lett. 2022.
V.19. P.116001.
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Veksler and Baldin Laboratory
of High Energy Physics

Participants of the BECQUEREL experiment (http://
becquerel.jinr.ru/) have started to analyze the interactions
of xenon nuclei at the energy of 3 GeV/nucleon in lay-
ers of the nuclear track emulsion exposed in the ongoing
run of the Nuclotron—-NICA accelerator complex. Layers
made at the Micron enterprise of the TH Slavich Company
(Pereslavl-Zalessky) were used.

In relativistic fragmentation, the structural features
of the nuclei under study are fully manifested, without the
influence of dissociation and detection thresholds. In this
regard, the most informative are the events of coherent dis-
sociation, called “white” stars, which make up percentages
in statistics of nuclear stars. The primary charge in them is
distributed between relativistic fragments, and there are no
tracks of the target nucleus fragments and produced me-
sons, which corresponds to the minimal perturbation of the
initial structure. Figure 1 shows a macro photograph of a
“white” star caused by the xenon nucleus. A bright track
of the primary nucleus is visible, surrounded by traces of
delta-electrons as well as disruption of ionization at the
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ToB. Cniesipl (PparMeHToB siipa MUIIEHU U POKICHHBIX Me-
30HOB OTCYTCTBYIOT.

Cnou >MyJabcuM, OOJTyYEHHBIE TSIKEIBIMU SIPAMH
TIPH SHEPTUH HeCKONBKO [ 3B/HYKII0H, TO3BOIISAIOT N3y4aTh
B ONTUMAJIBHBIX YCJIOBHUAX SiFiepHbIe aHcamOmu Oecripe-
LEEHTHON CIO0XXHOCTH BIUIOTH JI0 H30TOIOB
renus U Bopopoxa. Ilporpecc B 3TomM Hampas-
JICHUHM OIHMPACTCSl Ha KOMIIBIOTEPU30BAHHYIO

TI0 FICCIICIOBAHHIO SBICHUS MHOXXECTBEHHOH (hparMeHTa-
1. [lomydeHHbIe mapaMeTpsl MOTYT 1O ITPaBy CUUTATHCS
KpPYIHBIM JOCTIOKeHUEM criernanuctoB JIOBI, obecme-
YHMBAIOIINM MEPCIIEKTHBY HCCICAOBAHUAM C TSHKEIBIMU
penATUBUCTCKUMU siipamu B OV

Puc.1. Makpodororpadus mnepudepuueckoro B3auMOACHCTBHSA sapa Xe
B SIICPHOM SMyJIbcuH Yepe3 60-KpaTHbI 00BEKTHB U KIMMEPCHOHHOE Macio

MHKpockornuio (puc.2). Tem cambiM BO3HHKa-
€T NEepCIEeKTHBA INPOJIOJDKEHUS NCCIIEJOBaHNI
Pa3peKEHHOM SAEpHOM Marepuu C TemIiepa-
TypoOil OT KpacHbIX TMI'AaHTOB 10 CBEPXHOBBIX
3Be3]. [Ipoxokaenue yepes Takyro a3y MOKeT
0Ka3aTbCsl HEOOXOANMBIM Ha MyTH CHHTE3a Ts-
KeJbIX sifep. MHoKecTBeHHas! (hparMeHTaIus
TSDKEJIBIX siAep Ha JIeTKHe (parMeHThl BeJeT K
00pa30BaHMIO TPYNIT HEUTPOHOB, PETUCTPHPY-
€MBbIX 110 BTOPHYHBIM SIIEPHBIM 3Be371aM. Takue
MIPOIIECCH MOTYT HalTH NIPUMEHEHHE B QyH/a-
MEHTAIBHBIX W TPHUKIAJHBIX 3a/adax COBpE-

MCHHOM SIICpHOM (DU3HKH.

3aMeTHBI POCT JHEPTMU M WHTEHCHBHO-
CTH TIydKa sjep Xe [0 CPaBHEHHIO C Ipealie-
CTBOBaBIIMM 0OmydeHueM mpu 1 ['3B/Hykinon
KOPEHHBIM 00pa3oM yJIydIIaeT BO3MOXKHOCTH

Fig. 1. Macro photograph of peripheral interaction of Xe nucleus in nuclear
track emulsion through a 60x objective and immersion oil

Puc.2. Hayunsie corpynuukn JIOBD A.3aiines u M. Harapamkan (Mumus)

0CBaMBAIOT IIOUCK B3aUMOJEUCTBHI siep Xe Ha mukpockore Olympus BX63

interaction vertex, from where tracks of light
fragments are formed. There are no tracks of
fragments of the target nucleus and produced
mesons.

The emulsion layers exposed to heavy nu-
clei at energy of several GeV/nucleon make
it possible to study, under optimal conditions,
nuclear ensembles of unprecedented complex-
ity, down to the helium and hydrogen isotopes.
Progress in this direction relies on computer-
ized microscopy (Fig. 2). This raises the pros-
pect of continuing research into rarefied nuclear
matter with temperatures ranging from red gi-
ants to supernovae stars. Passage through such
a phase may be necessary to synthesize heavy
nuclei. Multiple fragmentation of heavy nuclei
into light fragments results in forming neutron
groups which are registered by secondary nu-
clear stars. The study of these processes can be used to
solve fundamental and applied problems of the state-of-art
nuclear physics.

The noticeable increase in energy compared to the
early exposure performed at 1 GeV/nucleon radically

2

Fig.2. VBLHEP researchers A. Zaitsev and M. Natarajan (India) are mastering
the search for interactions of Xe nuclei at the Olympus BX63 microscope

improves the opportunities to study the phenomenon of
multiple fragmentation. In addition, both the intensity
and uniformity of the beam of Xe nuclei have increased
significantly. The reached parameters of the VBLHEP
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NaGopaTtopusa sgepHbIX Npobnem
um. B.M.DxenenoBa

C BBozmoMm B ampene 2022 T. AByX HOBBIX KJIACTEPOB
pabounii 06beM 6aliKaIbCKOTO TITYyOOKOBOAHOTO HEHTPHH-
Horo Teneckomna Baikal-GVD poctur 3Hauenus = 0,5 km3
B 3aj1a4¢ PErHCTPAIMU COOBITUH OT HCHTPHHO BBICOKHUX
sHepruii (cBeimie 100 TrB). JleTekTop comep HT B CBO-
em cocraBe 10 KIacTepoB NIyOOKOBOIHBIX TMPJISIH]] PETH-
CTpUpPYIOIIEH W yMmpaBisifoniei anmaparypsl (2916 ontu-
YECKUX MOJYJIEH) U ABISCTCA KPYITHEHIITNM HEHTPUHHBIM
TesneckornoM CeBepHOTO MOTYIIapHSL.

[Tpn ananu3e NaHHBIX, MOJYYEHHBIX MPH padoTe Jie-
Tekropa B KoHpurypauusx 2018-2021 rr., ObutH BbLIEINE-
HBI 11 KackagHBIX coObITHI ¢ 3Hepruei ceoime 15 TaIB,
WHHULUUPOBAHHBIX HEHTPUHO acTpopU3MYECKON MPHPO-
JIbl, 9TO HAa YPOBHE JJOCTOBEPHOCTH 3G MOATBEPKAAET pe-
3yJIBTaThl IEPBOTO HAOIIOACHHS TOTOKA aCTPOPU3MUESCKUX
HEHUTPUHO BBICOKMX JHEPruil Ha aHTAPKTUYECKOM JIETEK-
tope IceCube (pucyHOK).

Allakhverdyan V.A. et al. (Baikal-GVD Collab.). Diffuse
Neutrino Flux Measurements with the Baikal-GVD Neutrino
Telescope; e-Print:2211.09447 [astro-ph.HE]; Phys. Rev. D.
2022 (submitted).

accelerator complex can rightfully be considered a major
achievement, providing a prospect for research with heavy
relativistic nuclei.

Dzhelepov Laboratory of Nuclear Problems

With the commissioning of two new clusters in April
2022, the working volume of the deep-sea neutrino tele-
scope Baikal-GVD reached a value of = 0.5 km3. The de-
tector contains 10 clusters of deep-sea garlands of record-
ing and control equipment (2916 optical modules) and is
the largest neutrino telescope in the Northern Hemisphere.

When analyzing the data obtained during the opera-
tion of the detector in the configurations of 2018-2021,
11 cascade events with an energy of over 15 TeV, initiated
by neutrinos of astrophysical nature, were selected, which
at a confidence level of 3¢ confirms the results of the first
observation of the flux of high-energy astrophysical neu-
trinos on the Antarctic detector IceCube (figure).

Allakhverdyan V.A. et al. (Baikal-GVD Collab.). Diffuse
Neutrino Flux Measurements with the Baikal-GVD Neutrino
Telescope; e-Print:2211.09447 [astro-ph.HE]; Phys. Rev. D.
2022 (submitted).
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PacnipesiesieHus O SHEPTUM HKCIIEPUMEHTANBHBIX U TEOPETH-
YEeCKH OXH/IAEMbIX COOBITHH B paMKax aHaju3a KacKaJHBIX
COOBITHI M3-TIOJ] TOPU3OHTA: HKCHEPUMEHTAIbHbIC COOBITH —
YepHbIE TOYKH; paclpeleieHue COOBITHH, OKuIaeMoe OT Tud-
(y3HOrO TOTOKa HEHTPHHO acTpodu3ndeckoll MPUPOABI, —
MMyHKTUPHAs THCTOTpaMMa; (DOHOBBIE COOBITHS OT aTMOC(EPHBIX
MIOOHOB M aTMOC()EPHBIX HEHTPHHO — IKEJTas U KOPHYHEBAsS
3aKpalleHHbIe O0JACTH; CyMMapHOE YHCIIO OXHIAEMBIX CHI-
HaJIbHBIX U (POHOBBIX COOBITHI — OpaH)KeBasi THCTOrPaMMa
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Energy distributions of experimental and theoretically expected
events in the analysis of cascade events from under the horizon:
experimental events — black dots; the distribution of events ex-
pected from the diffuse neutrino flux of astrophysical nature —
dashed histogram; background events from atmospheric muons
and atmospheric neutrinos — yellow and brown painted areas;
the total number of expected signal and background events —
orange histogram

Within the ATLAS project, JINR DLNP participates
in a search for potential cccc tetraquarks decaying into a
pair of charmonium states in the four-muon final state us-
ing pp-collision data at /s =13 TeV, corresponding to an
integrated luminosity of 139 fb~!. Statistically significant
excesses are seen in the di-J/y channel consistent with a
narrow resonance at 6.9 GeV and a broader structure at
lower mass. A statistically significant excess is also seen in
the J/y*y(2S) channel. The fitted masses and decay widths
are reported.

Eletskikh 1. et al. ATLAS Results on Exotic Hadronic
Resonances // Proc. of the 11th Intern. Conf. on New Frontiers

in Physics (ICNFP 2022), OAC, Kolymbari, Crete, Greece,
30 Aug.— 12 Sept. 2022. ATLAS-CONF-2022-040.

New oscillation measurements by the NOvVA experi-
ment were analyzed using improved techniques and sim-
ulations. A joint fit to the data within the 3-flavor neutrino
oscillation framework continues to yield a best-fit point
in the normal mass ordering and the upper octant of the
0, mixing angle. The data disfavor combinations of os-
cillation parameters that give rise to a large asymmetry in
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B mpoekre ATLAS corpymauku JISAII npuanMamm
ydJacTHe B TTOWCKE NMOTCHIHAIBHBIX CCCC TETPAKBapKOB,
pacra/ialoIuxcst Ha Iapy Y4apMOHHEBBIX COCTOSIHUM B 4e-
TBIPEXMIOOHHOM KOHEYHOM COCTOSIHMHU, C UCIIOJIb30BaHM-
€M JIaHHBIX, NOJlyYEHHBIX IIPU /s =13 THB PP-CTOJIKHO-
BEHMH, COOTBETCTBYIOIIUX WHTETPAJIbHOM CBETUMOCTHU
139 ¢6~1. O6HapyKeHbl CTATUCTMYECKM 3HAYMMBIE Hpe-
BBIIIICHUS CHTHAJIA HaJl ()OHOM B KaHaJIe ¢ IByMs J/\y-Me30-
HaMH, COIIACYIOIUMCS ¢ Y3KHM pe3oHaHcoM Ipu 6,9 I'hB
n OoJiee MIMPOKO CTPYKTYpOH Mpu OoJiee HU3KHUX Maccax.
Kpome Toro, o6HapykeHO CTAaTUCTHYECKU 3HAUUMOE Ipe-
BBITIICHHE CHTHAIA Haa GoHoM B Kanane ¢ JAyHy(2S)-me-
30HaMH. BBUTH OIIEHEHBI COOTBETCTBYIOIINE MACCHI M IIN-
PHHBI Pacrajos.

Eletskikh 1. et al. ATLAS Results on Exotic Hadronic
Resonances // Proc. of the 11th Intern. Conf. on New Frontiers
in Physics (ICNFP 2022), OAC, Kolymbari, Crete, Greece,
30 Aug.— 12 Sept. 2022. ATLAS-CONF-2022-040.

Hogrie PE3ynbTaThl U3BMEPCHUA OCHI/IJ’IJ’IS[III/Iﬁ HCﬁTpH-
HO ObLIH TOJYUCHBI B OKCIICPUMEHTC NOVA ¢ ucmoabs3oBa-
HUEM YCOBCPUICHCTBOBAHHBIX MCETOJAOB aHaJM3a JaHHBIX
U MOACIUPOBAHUA. I/IHTepHpeTaHI/IH OTUX PE3YyIbTAaTOB
B paMKax MOACJIA C TPpEMA TUIIaMU HeﬁTpHHO JIy41ae BCEro
COMIacy€TCs C HOpMAJIbHBIM IMOPAJIKOM HeﬁTpHHHHX Macce
U BCPXHHMM OKTAHTOM YyIJla CMCIIWBAHUA 923. I[aHHLIe
IIJIOXO COOTBETCTBYIOT KOM6I/IHaHI/I$IM napaMeTpoB 0OC-
HHHHHHHﬁ, MMPUBOAAIINX K 00JIBILION ACUMMETPUU MCKIY
QJICKTPOHHBIMU HeﬁTpPIHO u aHTHHeﬁTpHHO. CIO)Ia BXOAAT

JlaGoparopus siaepubix npodiem um. B.T1. [xxenenosa. Hanaaka BakyyMHO#M cucteMsl yekoputest dekrponos JIMHAK-200

The Dzhelepov Laboratory of Nuclear Problems. Adjustment of the vacuum system of the LINAC-200 electron accelerator

the rates of electron neutrino and antineutrino appearance.
This includes values of the charge parity (CP) symmetry
violating phase in the vicinity of 8-p = n/2 which are ex-
cluded by > 3¢ for the inverted mass ordering, and values
around d-p = 37/2 in the normal ordering which are disfa-
vored at > 2¢ confidence.

Acero M. A. et al. (NOVA Collab.). Improved Measurement
of Neutrino Oscillation Parameters by the NOvA Experiment//
Phys. Rev. D. 2022. V. 106, No. 3. P.032004.

The purpose of the MONUMENT project is to carry
out experimental measurements of muon capture at sev-
eral daughter candidates for Ov2p decay nuclei. Obtained
results are used to check the nuclear matrix elements cal-
culations.

In September—October 2022, the muon capture mea-
surements with isotopically enriched Mo at the PSI
meson factory (Switzerland) were carried out. The mea-
surement of this isotope associates with the study of neu-




B NABOPATOPUAX NHCTUTYTA

3HaueHus1 (paspl, HapylIAONeH CHUMMETPHIO 3apsI0BOi
gyetHocTu (CP) BOMM3M S-p = /2, KOTOPHIE UCKIIIOYAIOT-
Ccsl Ha YpoBHE > 3G mpH 00paTHOM NOPsAKE HEHTPHUHHBIX
Macc U > 26 JUIsl 3Ha4€HHUsl BONMU3H O-p = 3m/2 IIpu HOp-
MaJIbHOM IOPSIKE.

Acero M. A. et al. (NOVA Collab.). Improved Measurement

of Neutrino Oscillation Parameters by the NOvA Experiment //
Phys. Rev. D. 2022. V. 106, No. 3. P.032004.

Henpro mpoekta MONUMENT sBisiercst poBeze-
HUE SKCTIEPUMEHTAIIbHBIX U3MEPEHUN MIOOHHOTO 3axBaTa

AT THE LABORATORIES OF JINR

Ha HECKOJIbKHX JOYEPHHX 110 OTHOLICHHIO K KaHAWAATaM
Ha OesHelTpuHHBIN 2B-pacnan sapax. [lomydueHHbIE pe-
3yJIBTAThl HUCIIONB3YIOTCA Ul HPOBEPKH TOYHOCTH TEO-
PETHYECKUX PAaCYeTOB SIEPHBIX MATPHYHBIX 3JIEMEHTOB.
B pamkax mpoekta MONUMENT B ceHTs0pe-okTs0pe
2022 T. OCYIIECTBICHBI W3MEPEHUS OOBITHOTO MIOOHHO-
ro 3axBara B oboramernom uzororne Mo Ha Me30HHO#
tabpuxe B PSI (IBeitmapust). M3mepenue 3Toro m30TO-
I1a CBA3aHO C M3y4YEHHEM POJIM HEUTPHHO B 0Opa30BaHUH
CBEPXHOBBIX 3BE€3Jl M CHHTE3a B HUX TSDKEIBIX M30TOIIOB.
Cratyc M pe3ynbTarbl IIPOeKTa OBLIM IPEACTABICHBI Ha

JlaGoparopus suepHbix peakiumit uM. I. H. ®neposa. CTeH KpHOTEHHOMH
ra30HaNOJHEHHO! JIOBYIIIKM MOHOB IS Oy/yIieii yCTaHOBKH TI0 MPEIU3UOHHOMY H3MEPEHUIO Mace siep

The Flerov Laboratory of Nuclear Reactions. Stand of a cryogenic gas-filled ion trap
for a future facility for precision measurement of nuclear masses

trinos role in the supernovae formation and, particularly, in
the synthesis of heavy isotopes. The status and results of
the project were presented at the International Conference
“Physics of Fundamental Symmetries and Interactions —
PS1°2022” (PSI, Switzerland, 16-21 October 2022). The
analysis of the data obtained with the enriched 1Mo tar-
get has begun. The next stage of measurements with isoto-
pically enriched °Mo, 3Fe, and 24Mg targets is scheduled
for September 2023.

a

Knecht A. et al. The MONUMENT Experiment; Ordinary
Muon Capture as a Benchmark for Onf3-Decay Nuclear Struc-
ture Calculations // Physics of Fundamental Symmetries and In-
teractions — PSI°2022. Book of Abstracts, 2022.

Meshcheryakov Laboratory of Information
Technologies

Within the development of the resource monitoring
system for the Tier-1 and Tier-2 grid sites, a new account-
ing system was created at JINR, which enabled to signifi-
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MEXXIyHapOIHOW HaydYHO! KoH(pepeHInH 1o Gu3uke GyH-
JAMCHTAIBHBIX CUMMETPHUH U B3aumozaencTeuii PSI°2022
(1621 oxtsa6ps 2022 r., PSI, lIBeiinapus) nu roToBsTCs
K myOnukanuy. B Hacrosiiiee BpeMsi Hayar aHallM3 IOIy-
YeHHBIX JaHHBIX ¢ Mumienbio !0'Mo. Cuemyromuii sran
M3MEpeHUH ITaHupyeTcs Ha ceHT0ph 2023 T. ¢ H30TOMH-
yeckH o0oraleHHpIMU MuIIeHsaMu 2°Mo, %Fe u 24Mg.
Knecht A. et al. The MONUMENT Experiment; Ordinary
Muon Capture as a Benchmark for Onf83-Decay Nuclear Struc-

ture Calculations // Physics of Fundamental Symmetries and In-
teractions — PSI1°2022. Book of Abstracts, 2022.

Na6opaTtopusi MH(popMaLMOHHBLIX TEXHONMOMNM
um. M.T. MewwepsikoBa

B pamMkax pa3BUTHS CHCTEMBI MOHUTOPHHTA pecypca-
mu rpun-caiito Tier-1 u Tier-2 8 OUSU Obia cozmana
HOBasl CHCTEMa aKKayHTHHIa, KOTOpas MO3BOJIMJIA 3HAYHU-
TENIHO PACIIUPUTh (DYHKIMOHAJ OPUTHHAIBHOHN cucTte-
MBI, a TaKXKE COKPATUTh BPEMs MOJYYCHHUS CTATHCTHYC-
CKUX JAaHHBIX 32 CYCT CO3JaHHs aBTOMAaTHUYCCKON oO0pa-
OOTKM TaHHBIX CHCTEMOW BU3yaIH3annu. Peaam3oBaHHBII
MOAX0A OOecreynBaeT OTOOPaKCHHE CTATHCTUYECKHX
naHHbIX Hanpsimyto u3 SLURM (Simple Linux Utility for
Resource Management) 1 o3BOJISIET OCYIIECTBIATh YUET

PECYpPCOB M UX WCIIOJIB30BaHUE KaK B paMKax pacrpese-
JIEHHOW CHCTEMBI 00pabOTKH JaHHBIX, TaK M JIOKAJIBHO.
Cucrema BH3yaTU3aIlH MTPEJOCTABMIA MOITHBINA HHCTPY-
MEHT Uil aHaJIW3a M COCTABICHHS PA3TUYHBIX OTYECTOB,
JIOKJIAl0B U npe3eHTauuid. Takke CTOUT OTMETUTh UHTE-
TPAIUIO CUCTEMBI AKKayHTHHTA B OOIIYIO CHCTEMY MOHH-
topuara MVBK LITMon. 3T0 TO3BOIMIIO OpTaHW30BaTh
eIMHYIO0 TOYKY BXO/Ia U OOBEIMHUTH Pa3pO3HEHHBIE aKKa-
VHTHHTH B €IUHYIO CTPYKTYPY.

Kawynun U.A., Muyvin B.B., Cmpuoc T.A. IpuHunnst

paboThI cHCTeMbI akKayHTHHTA rpuf-caiitoB B OUAN // Ilucema
B DUAJL 2022. T. 19, Ne6(245). C. 660-668.

OpnHOM U3 OCHOBHBIX U NPUMEHEHHS] HHTEIIEKTY-
AIBHOTO YIPABJICHUS SBISICTCS pPa3padoTKa YHUPHUIIUPO-
BAaHHOTO MHCTPYMCHTAPHS BCTPAUBACMBIX B (DH3UUCCKYIO
YCTAHOBKY CaMOOPTaHU3YIOUIUXCS CUCTEM YIPaBICHH
Ha OCHOBE MHTEJUIEKTYalIbHBIX PETYISTOPOB C IEIBIO
MOBBIIIEHUST d(PPEKTUBHOCTH M HAAEKHOCTH €€ (yHK-
nnoHupoBanusi. OCHOBY TEXHOJOTUH WHTEIJIEKTyallb-
HOTO YMpaBJICHMsI COCTABISIOT TaK HAa3bIBAEMbIE MSTKHE
BBIYMCIICHUS] ¥ KBAHTOBBIE HEUETKHE AJTOPUTMBI YIIPaB-
neHus. s peiieHust OgHOW M3 Ba)KHBIX MPAKTUYECKUX
3a/1a4 — YMpaBJICHUs JABICHUEM W PaCXOJIOM KHUIKOTO
a30Ta CBEPXMPOBOISIIINX MAaTHUTOB KPHOTEHHOMN CHCTEMBI

cantly expand the functionality of the original system, as
well as to reduce the time of obtaining statistical data due
to the creation of automatic data processing by the visu-
alization system. The implemented approach provides
the statistical data display directly from SLURM (Simple
Linux Utility for Resource Management) and allows ac-
counting for the resources and their use both within the
distributed data processing system and locally. The visu-
alization system yields a powerful tool for analyzing and
compiling different reports and presentations. It is also
noteworthy that the accounting system was integrated into
the general MICC monitoring system, i.e., LITMon. This
made it possible to organize a single entry point and com-
bine disparate accountings into a unified structure.

Kashunin I. A., Mitsyn V. V., Strizh T. A. Operating Principles
of the Accounting System for JINR’s Grid Sites // Part. Nucl.,
Lett. 2022. V.19, No. 6. P. 660—668.

One of the main ideas for the application of intel-
ligent control is the development of a unified toolkit of
self-organizing control systems based on intelligent con-
trollers embedded into a physical installation in order to
enhance the efficiency and reliability of its operation. The

2

basis of intelligent control technologies is the so-called
soft computing and quantum fuzzy control algorithms.
To solve one of the important practical problems, namely,
the control of the pressure and flow of liquid nitrogen of
the superconducting magnets of the cryogenic system of
the NICA accelerator complex, a software and hardware
platform was developed on the basis of quantum fuzzy
controllers embedded into the control loop. The multilevel
control system comprises the existing lower executive lev-
el on top of the Tango Controls system and a new level, at
which control actions are formed using a quantum fuzzy
controller. At the same time, optimal parameters of control
quality, such as temperature, nitrogen consumption, speed,
the required pressure level and minimal complexity of
the control implementation, are provided. The operability
and efficiency of the developed intelligent remote-control
system for the technological process of cooling a super-
conducting magnet with a guaranteed achievement of a
stable superconductivity zone [1] were experimentally
demonstrated. The design of quantum fuzzy controllers is
based on quantum information technologies and is carried
out applying the QSCIT (Quantum Soft Computational
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yckoputensHoro komruiekca NICA — Opia pa3paborana
HporpaMMHO-arnaparHas miargopma Ha OCHOBE BCTPau-
BAaEMbIX B KOHTYp YNpPaBJICHHUsS KBAHTOBBIX HEUCTKHUX pPe-
TyJIATOpOB. MHOrOypoBHEBasl CUCTEMa YNPABIECHHS BKIIO-
YaeT CyNIECTBYIONIMI HIDKHUH HCHOHUTEIBHBIN yPOBEHB,
ocHOBaHHBIH Ha cucteme Tango Controls, U HOBBIA ypo-
BEHb, HA KOTOPOM YIIPAaBIISIIONIME BO3ACHCTBUS (hopmupy-
IOTCS C TIOMOIIIBIO0 KBAaHTOBOTO HEYETKOro peryisitopa. [lpu
9TOM 00ECIIEUNBAIOTCSI ONTUMAJIBHBIC TTapaMeTpbl KadyecTBa
yIIpaBJICHNs, TaKWe KaK TeMITepaTypa, pacxoJl a3oTa, ObICT-
poreiicTBre, TpeOyeMblil ypOBEHb AaBICHHS 1 MUHIMAaJIbHAS
CIIOKHOCTD pEAIM3aliK YIPABICHHS. DKCIIEPUMEHTAIBHO
TIPOAEMOHCTPUPOBaHa PAabOTOCTIOCOOHOCT M 3(H(EKTHB-
HOCTb pa3pabOTaHHON MHTEIUICKTYaIbHOW CHCTEMBI TUCTaH-
LIMOHHOTO YMPABIEHUS TEXHOJOTMYECKUM IIPOLIECCOM OX-
JIaXK/ICHUS CBEPXIIPOBOJISILIETO MarHUTA C TapaHTHPOBAHHBIM
JOCTIDKCHHEM YCTOMYHMBOM 30HBI CBEpXIpoBomuMocTH [1].
IIpoexTnpoBaHne KBaHTOBBIX HEUETKHX PETYISATOPOB OCHO-
BAHO Ha KBAHTOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHSIX H OCY-
LIECTBIISIETCSI C TIOMOIIBIO pa3pabOTaHHOTO COTPYAHHKAMH
JIMT mporpammuoro uHcrpyMenTapus QSCIT (Quantum
Soft Computational Intelligence Toolkit) [2].

1. Bymenxo A.B., 3penos I1.B., Kopenvros B.B., Kocmpo-
mun C. A., Huxugpopos JI. H., Pewiemnurog A. I, Cemawrxo C.B.,
Tpyonuxos I’ B., Yavsnos C. B. VInTemieKkTyanbHast cucteMa Jiuc-

TaHIMOHHOTO YIIPaBICHHUS JABICHUEM U PACXOIOM KHIKOTO a30Ta
B KPHOTEHHOM CHCTEME CBEPXIPOBOMIIINX MArHHTOB: MPOT-
pammHo-anmaparHas miargopma // [Tucema B DUAS (B nevarn).

2. Korenkov V.V., Reshetnikov A.G., Ulyanov S.V., Zre-
lov P.V.,, Zrelova D.P. Self-Organized Intelligent Quantum
Controller: Quantum Deep Learning and Quantum Genetic
Algorithm — QSCOptKB™ Toolkit // Proc. of the 6th In-
tern. Workshop on Deep Learning in Computational Physics
(DLCP2022). Dubna, 6-8 July 2022.

Pa3paborana u onyOnukoBaHa B OHOIMOTEKE IPO-
rpamm CPC mporpamma KANTBP 3.1 nns pacuera 3Ha-
YEeHUH HSHEPruM, MaTpull OTPAKEHUS M IPOXOXKACHHS
U COOTBETCTBYIOLIMX BOJHOBBIX (YHKIHMH B MOAXOJC
annabaTHYecKu CBSI3aHHBIX KaHAJOB. [IpenmyIiecTBoM
9TOH MPOrpaMMbl O CPABHEHHIO C IIUPOKO HCIIOJIB3yEeMOI
nporpammoit CCFULL sBnsiercst TinaresnbHas o0padoTka
TPAaHUYHBIX YCJIOBHUH JJIsI PEIICHUS] CHCTEMBI CBSI3aHHBIX
ypaBHenuii llIpénunrepa, 4To MO3BONISET COXPAHUTDH BBI-
COKYIO TOYHOCTb PacdeToB, YYUTHIBAIOIINX OOJBIIOE KO-
JMYECTBO CBSI3aHHBIX KaHAJOB. TeopeTnyeckue CeueHus,
nosyueHsble nporpammoit KANTBP 3.1, xopowo onucel-
BAIOT HKCIICPUMEHTAJILHbIE JaHHbIC ISl Pa3JINYHBIX Peak-
LUH CIUSTHAS U ACTCHUS TSDKEIIBIX HOHOB.

Chuluunbaatar O., Gusev A.A., Vinitsky S.I., Abrashke-
vich A.G., Wen P.W.,, Lin C.J. KANTBP 3.1: A Program for

Intelligence Toolkit) software toolkit [2] developed by
JINR MLIT specialists.

1. Butenko A. V., Zrelov P. V., Korenkov V. V., Kostromin S. A,
Nikiforov D.N., Reshetnikov A.G., Semashko S.V., Trubni-
kov G. V., Ulyanov S. V. Intelligent System for Remote Control of
Liquid Nitrogen Pressure and Flow in the Cryogenic System of
Superconducting Magnets: Hardware and Software Platform //
Part. Nucl., Lett. (in press).

2. Korenkov V.V., Reshetnikov A.G., Ulyanov S.V., Zre-
lov P.V.,, Zrelova D.P. Self-Organized Intelligent Quantum
Controller: Quantum Deep Learning and Quantum Genetic
Algorithm — QSCOptKB™ Toolkit // Proc. of the 6th In-
tern. Workshop on Deep Learning in Computational Physics
(DLCP2022). Dubna, 6-8 July 2022.

The KANTBP 3.1 program for calculating energy
values, reflection and transmission matrices and the cor-
responding wave functions in the adiabatic coupled chan-
nel approach was developed and published in the CPC
Program Library. The advantage of this program in com-
parison with the widely used CCFULL program is the thor-
ough processing of the boundary conditions to solve the
system of coupled Schrédinger equations, which enables
to maintain a high accuracy of computations that take into

2

account a large number of coupled channels. Theoretical
cross sections obtained with the KANTBP 3.1 program
well describe experimental data for different heavy-ion fu-
sion and fission reactions.

Chuluunbaatar O., Gusev A.A., Vinitsky S.I., Abrashke-
vich A.G., Wen P.W.,, Lin C.J. KANTBP 3.1: A Program for
Computing Energy Levels, Reflection and Transmission Matri-
ces, and Corresponding Wave Functions in the Coupled-Chan-
nel and Adiabatic Approaches // Comput. Phys. Commun. 2022.
V.278. P. 108397.

The simulation of a track detector built on the basis
of the triple Gas Electron Multiplier (GEM), taking into
account the configuration features of the BM@N physi-
cal facility for the autumn run of 2022, was performed.
The complete simulation cycle comprises both a simplified
simulation of detector responses based on Monte Carlo
methods, which are represented by a set of coordinates of
the points of passage of charged particles through the de-
tecting planes, and a detailed simulation that takes into ac-
count the features of signal formation in GEM chambers.
This enables the evaluation of the efficiency of the detector
configuration applied in the experiment, as well as the use
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Computing Energy Levels, Reflection and Transmission Matri-
ces, and Corresponding Wave Functions in the Coupled-Chan-
nel and Adiabatic Approaches // Comput. Phys. Commun. 2022.
V.278. P.108397.

[TpoBeneHO MoOnENMPOBaHHE TPEKOBOTO JETEKTOPA,
HOCTPOCHHOIO Ha 0a3e TPEXKACKaJHOTO Ia30BOI0 JJIEK-
TporHoro ymHoxutens (DY), ¢ yuerom ocobeHHOCTEH
koH(purypanuu ¢usndeckoil ycraHoBkm BM@N mms
ocenHero ceanca 2022 1. ITomHBI UK MOJEIUPOBAHUS
BKJIFOYAET KaK YIPOIIEHHOE MOJEIMPOBAHUE OTKJIHMKOB
JIETEeKTOpa Ha OCHOBe MeTonoB MoHTe-Kapio, npexncras-
JIGHHBIX HA00POM KOOPJMHAT TOYEK MPOJICTa 3apsKEHHBIX
YaCTHII Yepe3 AETEKTUPYIOUIHE TNIOCKOCTH, TaK U JIeTallb-
HO€ MOJENMPOBaHNE, YUHUTHIBamoNlee 0coOeHHOCTH (op-
MupoBaHuA curaaia B 'Y -kamepax. ITo MO3BOJISAET PO-
BOJMUTH OLCHKY 3((PEKTUBHOCTH KOHPHUTYPALUH JIETEKTO-
pa, MPUMEHSIEMOI1 B OKCIIEPHMEHTE, a TAKXKE UCII0JIb30BaTh
MIOJTyYEeHHBIE PE3yIIBTAThI IIOJHOTO LIMKIIa MOICITUPOBAHUS
C LEeJbI0 MOBBIIIeHUs () (HEeKTUBHOCTH 00pabOTKHU IKCIIe-
PHMEHTANbHBIX JAHHBIX ITyTEM BBEJCHHS MOMPABOYHBIX
k03 HULHEHTOB, TakuX Kak caBur Jlopenna. [IpuBogurcs
OIMCAHHE TIPOLEAYPHI pacdyeTa KapThl 3JIEKTPOCTaTHYe-
CKOro IoJIs1 B ra3oBoii cpeae ' DY-kamepsl, a Takke ee ak-
TyaJIbHBIX TIAPaMeTPOB.

bapanos /. A. MonenupoBaHHEe TPEKOBOTO JAETEKTOpa Ha
OCHOBE TPEXKacKaJHOTO Ta30BOTO YIEKTPOHHOTO YMHOXHTEIS
JUTSI KOH(HUTYPAIMH ITEPBOTO (PU3MUECKOTO CeaHca SKCIIepHMEHTa
BM@N // U3B. PAH (nampasneHo).

Na6opatopus paguaunmoHHom 6uonornu

Cotpynaukamu JIPB BBRIIOTHEH pAO KITIOYEBBIX pa-
00T B 00MacTH pagroOOMONOTHH W pagHalliOHHONW 0e30-
MAcCHOCTH IO PYKOBOJACTBOM leHHanus HukomaeBmua
Tumormenko. K mryGouaiimeMy coxainenuro, 3 HOSOps
2022 r. momourHHUK aupekTopa Jlaboparopuu panuarim-
OHHOW OMOJIOTHH, JOKTOp (hU3UKO-MATEeMaTHYeCKUX Ha-
yk I H.TuMomeHko CKOpOmocTHKHO ckoHuancs. Kpyr
€ro HayYHBIX WMHTEPECOB ObT HEOOBYANHO IIMPOK, 10
MOCJIEAHUX JIHEH OH IPOAOJIKAT 3aHUMATbCsl HAyKOW U
AKTHBHO PYKOBOAMII pabOTaMHM OT/ENa paJlalliOHHbBIX UC-
cinepoBanuii JIPB.

I H. TUMOIIEHKO SIBIISUICS KITFOUEBBIM CIIELUATHCTOM,
KOTOPBIN BBIIOJIHST pabOTy MO COCTABICHHIO MTPOEKTHBIX
PELICHUI 0 paJinalMOHHON 0e30I1aCHOCTH Ha KOMILIEKCE
NICA. B 2022 1. 6111 OITyOJTMKOBAHBI ITOCICIHUE PE3YJIb-
TaThl IO paJUallMOHHON 0€30MaCHOCTH YCKOPUTEIBHOTO
komrurekca NICA [1]. OnpeneneHsl TpaHUIBI CaHUTAp-
HO-3alIUTHBIX 30H HpH paboTe Kolaiaepa B pexnume
CTOJIKHOBCHHUS TSDKEJIBIX MOHOB M JUIS JOTOJHUTEIHEHOTO

of the obtained results of complete simulation cycle to en-
hance the efficiency of experimental data processing by
introducing correction factors, such as the Lorentz shift.
A description of the procedure for calculating the map of
the electrostatic field in the gaseous medium of the GEM
chamber, as well as its actual parameters, is given.

Baranov D. A. Simulation of a Track Detector Based on the
Triple Gas Electron Multiplier for the Configuration of the First
Physical Run of the BM@N Experiment // Bull. Russ. Acad. Sci.
(submitted).

Laboratory of Radiation Biology

Under the leadership of Gennady Nikolaevich Timo-
shenko, scientists of the Laboratory of Radiation Biology
performed a number of key works in radiobiology and
radiation safety. To the deepest regret, on 3 November
2022, Assistant Director of LRB, Doctor of Physics and
Mathematics G.N.Timoshenko suddenly passed away.
The range of G.N.Timoshenko’s scientific interests was
unusually wide; until his last days, he continued to be
engaged in science and actively led the LRB Radiation
Research Department.

2l

G.N.Timoshenko was the key specialist among those
who drafted radiation safety design solutions for the NICA
complex. In 2022, the latest results on the radiation safety
of the NICA accelerator complex were published [1]. The
borders of the sanitary protection zones were determined
for collider operation in the heavy ion collision mode and
for the additional mode of high-energy proton collision.
The figure shows the components of the annual neutron
and gamma radiation dose at critical points on the border
of the sanitary protection zone and the VBLHEP technical
site for various operation modes of the complex.

In continuation of radiation safety research at accel-
erator complexes, calculations were performed of the dif-
ferential and total albedo of relativistic neutrons on con-
crete [2]. Based on the data obtained, an approximation
of the energy dependence of the total neutron albedo in
the energy range up to 50 GeV is proposed. These results
make it possible to quickly estimate the total number of
albedo neutrons that are produced during the interaction of
relativistic neutrons with shielding, which can be useful in
designing labyrinths and shielding for high-energy heavy
ion accelerator complexes.




B NABOPATOPUAX NHCTUTYTA

AT THE LABORATORIES OF JINR

peXuma B3aUMOJIEHCTBUS IPOTOHOB BBICOKOM 3HEPruu.
Ha pucyHnke mokasaHbl BKJIAIbl B KpUTHUECKUE TOYKU HA
TPaHUIIE CAHUTAPHO-3AIUTHONW 30HBl M TEXIIOMIAJKU
JI®BD nipu pazinvHbIX pekHMax paboThl KOMILIEKCA.

B nponomkenne pabot 1o paauanydoHHON Oe3omac-
HOCTH Ha YCKOPUTEIBHBIX KOMIUIEKCAX OBLIN BBIMOTHEHBI
pacdersl 1o aAu(pGepeHINaTPHOMY U TIOJHOMY BBIXOAY
anp0e10 HEWTPOHOB PEIATHUBHCTCKHX SHEPrHi, MaJaro-
mux Ha OetoH [2]. Ha ocHOBaHMM pacueTHBIX JIAHHBIX
TIPEUIOKeHA alMpPOKCUMAIINS SHEPTeTUIECKOH 3aBUCHMO-
CTH TIOJTHOTO anb0e0 HEHTPOHOB B AMANa30HE 3HAYCHUI

sHepruu 10 50 ['3B. JlaHHbBIE pe3yasTaThl MO3BOISIOT IIPO-
BOJUTH OBICTPYIO OIIEHKY OOIIETO KOJIMYECTBA abOCIHBIX
HEUTPOHOB, KOTOPBIE POXKAAIOTCS MPU B3aUMOJEHCTBUU
PENSITUBUCTCKUAX HEWTPOHOB C 3aIUTOM, YTO MOXKET OBbITh
MOJIE3HO TPH MPOSKTUPOBAHUM JTAOMPHHTOB M 3aIUT Ha
BBICOKOHEPTETHYHBIX TSKETOMOHHBIX YCKOPUTEIBHBIX
KOMILJIEKCaX.

YenenrHo 3aBepliieH UK padOT MO OIEHKE pajna-
IIIOHHOTO PHUCKAa KOCMOHABTOB B MEKIUIAHETHBIX Mepe-
netax [3, 4]. beina mpemyiokeHa YHUKalbHAs METOAMKA
MOZICTTMPOBAHUS CIIOKHOTO MHOTOKOMITOHEHTHOTO BHY-

a) Pacnonoxenue xopmycos Nel u Ne205 JI®BD ¢ kputuueckumu Toukamu A’ u B’ Ha rpaHuie caHUTapHO-3aIIMTHOH 30HBL. B Ta-
OnMLe yKa3aHbl BKIAIbl PA3MUYHBIX HCTOYHUKOB U3TY4EHUs B TOIOBBIC J103bI HEHTPOHOB M raMma-iydeil (B Mk3B) B Toukax A’ u B’
npu pabote komruiekca NICA. b) Cxemarnueckoe MpeacTaBiIeHHe TCOMETPHH pacdyeTa ab0e/10 HEMTPOHOB U BBIXOJ [IOJTHOTO allb0e10

HEHTPOHOB B 3aBHCUMOCTH OT yIia ¥ SHepruu. CHHU3Y IMOoKa3aHa cxeMa CUMYJsiTopa kocMudeckoro nsinydeHus JIPB (B paspese)
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Yield of albedo neutrons,
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i 5 101520253035404550
Ne205 i Primary neutron energy, GeV
Source Point A’} Point B! Drum for changing converters on a beam
Heavy-ion mode of the collider operation 15.5 —
BM&N experiment in Building 205 11.1 19.7
Section of the proton beam extraction to the collider 0.6 0.7
Section of the proton beam slow extraction to Building 205 33.1 40.3
(with average proton energy 5 GeV)
SPD testing zone in Building 205 at the 2-GeV proton beam 19.6 62.7
SPD testing zone in Building 205 at the 12-GeV proton beam| 53.7 | 172.7 Irradiation
Total 133.6 | 296.1 Converters site

Location of VBLHEP buildings 1 and 205 with critical points A" and B’ on the border of the sanitary protection zone. The table shows
the contribution of different radiation sources to the annual doses of neutron and gamma radiation (in uSv) at points A’ and B’ during the
operation of the NICA complex (a); schematic representation of the neutron albedo calculation geometry and total neutron albedo as a

function of angle and energy. Below is a sectional schematic of the galactic cosmic radiation simulator proposed by LRB (b)

A series of studies on the assessment of the radia-
tion risk to cosmonauts in interplanetary flights has been
successfully completed [3, 4]. A unique methodology for
modeling a multicomponent internal radiation field of a
spacecraft using the Nuclotron’s 1-GeV/nucleon beam
of 5¢Fe nuclei is proposed [5]. This is the so-called cos-
mic radiation simulator, which reproduces in the correct
ratio all the components of the internal field of a space-
craft up to Fe. For these studies, G.N.Timoshenko and

I.S. Gordeev were awarded JINR’s 2021 First Prize for
Applied Scientific and Technological Works.

It is assumed that the cosmic radiation simulator pro-
posed by the LRB scientists can be installed as part of the
applied innovative research programme at the NICA com-
plex. Using this approach, it is potentially possible to pro-
vide exposure to a multicomponent radiation field, which
will allow more accurate simulation of the real radiation
conditions in deep space. As of now, such irradiation has
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TPEHHETO paJMallMOHHOTO MO KOCMHUYECKOTO armapara
Ha myuke sjep HykinorpoHa S°Fe ¢ sneprueii 1 I'aB/ny-
KIOH [5]. DTO Tak Ha3bIBa€MbI CUMYJISTOP KOCMUYE-
CKOTO H3IJIy4eHUs], KOTOPBI BOCIPOM3BOANT B IPABHIIb-
HOM COOTHOIIIEHHH BCE KOMIIOHEHTHI BHYTPEHHETO MO
kopabnst Brutote 1o Fe. Ilo pesympraram numkma pabot
I H. Tumomrenko u Y. C.TopaeeB ObUIIH YAOCTOCHBI TEp-
Boit mpemun OV 3a Hay9HO-TeXHUYECKHE TIPUKIIATHBIC
pabotsl 32 2021 1.

[Ipennonaraercs, 4To NMpeATaraeMbli COTPYIHUKAMH
JIPB cuMymaTop KOCMHYECKOTO H3ITyYeHHS MOXKET OBITh
YCTaHOBJIEH B paMKaX MPOrpaMMbl NPUKIAHBIX HHHOBA-
LUOHHBIX uccienoBanuil Ha komiuiekce NICA. Tlpu no-
MOIIM JAHHOTO TOAXO/a MOTCHIMAIBHO BO3MOXHO pe-
aNn30BaTh OOJYYEHHE CIIOKHBIM MHOTOKOMITOHEHTHBIM
paIualioOHHBIM TIOJIEM, YTO MO3BOJIMT 00JIee TOUHO MOJe-
JIMPOBATh PEANIbHYIO PAANAlMOHHYI0 0OCTAHOBKY B Jallb-
HeM KocMoce. Ha cerogust momoOHOe 00IydeHne ynanoch
peann3oBaTh TOJBKO B BpykxelBeHCKoW HallMOHAIbHOM
naboparopun (CIIA) — 3TO aKTHBHBIA MOIAXOI MOJICIH-
pOBaHUsI, KOTJa 32 CPABHUTEIBHO HEOOJNBILION MPOMEKY-
TOK BPEMEHH IIPOUCXOHUT ObICTpasi CMEHa KaK THIa, TaK U
SHEpruy NOHOB ITy4Ka. BMecTe ¢ TeM 1aHHBINH MeTO/I Mozie-
nupoBaHust B BpykxeliBeHe sIBIsIETCSI CIOKHBIM B peasn3a-
IIUM Ha JIPyTUX KOMIUIEKCAaX U HE JIMIIEH HeI0CTAaTKOB, TOT-

na kak cumyisitop I'KJL, npennaraemstiii JIPB, npu npocto-
T€ B PEaM3aNN UMECT PSI MPEHMYIIECTB. DTO SBISACTCS
YHUKaJIBbHON BO3MOXKHOCTBIO caenarh npoekt NICA nepe-
JIOBBIM B OOJIACTH MPHKIIAJIHBIX UCCIICIOBAHHI, 0COOCHHO
JUTSL CTICIIUAITUCTOB MO0 KOCMHUUECKOH PaTiOOHOIOTHH.

1. Butenko A.V., Gordeev I.S., Kovalenko A.D., Parai-
pan M., Syresin E. M., Timoshenko G.N. Prediction of Radiation
Environment Around NICA Complex // Phys. Part. Nucl. Lett.
2022. V.19, No.2. P.123-128.

2. Gordeev I.S., Timoshenko G.N. Albedo of Neutrons of
Relativistic Energies // Phys. Part. Nucl. Lett. 2022. V. 19, No. 4.
P.402-407.

3. Timoshenko G.N., Gordeev I.S. Simulation of Radiation
Field Inside Interplanetary Spacecraft // J. Astrophys. Astron.
2020. V.41.

4. Timoshenko G.N., Gordeev I.S. Estimation of the As-
tronaut’s Doses Inside the Spacecraft Habitable Module in Deep
Space // Phys. Part. Nucl. 2020. V.51, No. 5. P.988-993.

5. Gordeev I.S., Timoshenko G.N. A New Type of Ground-
Based Simulator of Radiation Field Inside a Spacecraft in Deep
Space // Life Sci. Space Res. 2021. V.30. P.66-71.

Y4yebHO-Hay4YHbIN LeHTpP

Crynenueckasi nporpamma START. 25 Hos6ps 3a-
Bepimiachk JeTHss ceccusi nporpammbl START (cokpa-
menne ot STudent Advanced Research Training), B koTo-

been realized only at Brookhaven National Laboratory
(USA) — it is an active simulation approach, when in a
relatively short time, both the type and energy of ions in
the beam rapidly change. At the same time, this modeling
method is difficult to implement at other facilities and is
not without drawbacks. The galactic cosmic radiation sim-
ulator proposed by the LRB scientists has a number of ad-
vantages while being simple to implement. This is a unique
opportunity to bring the NICA project to the forefront of
applied research, especially for space radiobiologists.

1. Butenko A.V., Gordeev I.S., Kovalenko A.D., Parai-
pan M., Syresin E. M., Timoshenko G. N. Prediction of Radiation
Environment Around NICA Complex // Phys. Part. Nucl. Lett.
2022. V.19, No.2. P.123-128.

2. Gordeev I.S., Timoshenko G.N. Albedo of Neutrons of
Relativistic Energies // Phys. Part. Nucl. Lett. 2022. V.19, No. 4.
P.402-407.

3. Timoshenko G.N., Gordeev I.S. Simulation of Radiation
Field Inside Interplanetary Spacecraft // J. Astrophys. Astron.
2020. V.41.

4. Timoshenko G.N., Gordeev |.S. Estimation of the As-
tronaut’s Doses Inside the Spacecraft Habitable Module in Deep
Space // Phys. Part. Nucl. 2020. V.51, No. 5. P.988-993.
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5. Gordeev I.S., Timoshenko G.N. A New Type of Ground-
Based Simulator of Radiation Field Inside a Spacecraft in Deep
Space // Life Sci. Space Res. 2021. V.30. P.66-71.

University Centre

START Student Programme. On 25 November,
summer session of the Programme attended by 47 stu-
dents from Armenia, Azerbaijan, Belarus, Bulgaria, Egypt,
India, Russia, Serbia, Ukraine, and Uzbekistan came to
its end. Fifty-seven JINR specialists supervised students’
work on the projects.

The Programme gives JINR staff members an oppor-
tunity to find young specialists who are later invited to
take part-time internships at the Institute. 6-8 weeks that
students spend in Dubna is enough for young people to un-
derstand how the work in the departments of the Institute
is organized and how the main equipment operates, as
well as to complete an advanced-level research project.
The event programme offers traditional excursions to the
exhibition “JINR Basic Facilities” and the Laboratories of
the Institute.
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poii mpuHsIH y4acthe 47 cTyneHTOB u3 AsepOaiimkaHa,
Apmenun, benopyccumn, bonrapuu, Erunrta, Wnmguwm,
Poccun, Cepbun, Ykpaunsl u Y30ekucrana. Pabotoii co
CTyICHTaMH OBLITH 3aHATH 57 PyKOBOANUTEICH.

IIporpamma mnpenocrtasnsier corpymanukam OUSU
BO3MOKHOCTb IOMCKA MOJIOBIX CHEIUAINCTOB, KOTOPhIE
MIPUDIAIIAIOTCS JUISL TIPOXOXKICHHUS OYHOM CTaXHPOBKH
B UHCcTHTyTe. CpoK 6—8 HEenmenb, KOTOPBIE CTYACHTHI IIPO-
Boaar B JlyOHe, jocTarodeH Jyis TOro, YToObl MOJIOIOH
YeJIOBEK IOHSI, KaK HajakeHa padoTa BHYTpPHU IIOJpas-
JIeTICHUH, TTO3HAKOMIIICS C 000pPY/IOBAaHHEM M BBITOTHHI
HEeOOJIBIION HCCIIeIOBATENbCKUI  MPOEKT.  J{omosHsoT
MIporpamMMy CTaXXMPOBKM TPAJULMOHHBIE 3KCKYpPCUU Ha
BBIcTaBKY «ba3oBrie ycraHoBku OIS u B mabopatopun
WucrutyTa.

OUSAN na dpecruBase NAUKA 0+. C 7 mo 9 ok-
120pss B Mockse mpoxonun Beepoccuiickuii (ectuBaib
NAUKA 0+. Corpynauku OMSN yxe B ceapMoii pas cTa-
JIM y4acTHHKaMu 3Toro Meporpusitus. Komanaa uz 30 mo-
JIOABIX YYCHBIX, CIECHUAIICTOB U HHXeHepoB MHcTHTyTa
IIPEACTaBMIIA MIUPOKYIO IPOrpaMMy Aist rocteil pectusa-
JIS1 pa3HbIX BO3PACTHBIX KaTErOPHH.

B nporpammy Bomum mMacTep-Kiaacchl M JIEMOHCTpa-
LIUs1 YBJICKATEJIbHBIX OIIBITOB HA TPAAUIIMOHHON ITOIIA/IKE
B «DKCIIOLEHTPE», MakeToB 0a30BbIX ycranoBok OMSN

B IllyBanosckom kopryce MI'Y, cTeHI0B ¢ 3KcIIOHaTaMu
UCCIIEJ0BATEIbCKUX IIPOCKTOB HA TEMaTHYECKOU HayYHOU
skcniosnnmn «Ilnanera Oymyiiero», cepus JeKUMi 1O ak-
TyaJIbHbIM BOIIpOCaM 4ejioBeuecTBa B DyHIaMEHTAIbHON
oubnuorexe MI'Y, BBICTYIUIEHHS HAay4HBIX COTPYIHHKOB
B paMKax aKIHMU «YUeHbIe — B IIKOJIbI» B 00pa30BaTelib-
HBIX yupexaeHussx Mockssl. [1o orieHkam opraHu3aTropos,
B MeponpusaTHix ¢ectuBant B MockBe B OHJIAWH- U O(h-
naiH-hopMaTax MpUHsUIM ydacTue 16 MIIH YelloBeK.

C 25 no 29 okts0pst B Apxanrenbcke, B CeBepHOM
(ApkTuueckoM) QemepatbHOM YHHBEpPCHTETE, Ha 0Oasze
KOTOporo neiictByer mHpopmanuoHHb nentp OUSU,
npouuto 6onee 200 meponpustuii Beepoccuiickoro ¢e-
cruBasist NAUKA 0+. Yuactue B (hecTrBasie IPHHSIIN CO-
tpynauku JI®BD u JIPB OUSAN. Tocreit pectuBansg mo-
3HAKOMUJIU C YCKOpUTENbHBIM KommiekcoMm NICA.

6 u 7 nexabpst corpysnuku JIOBD u JIHO OUAU
MPOYUTANN  OHJANH-IEKIMM B paMKax (ecTHUBAIL
NAUKA 0+ B JlanmbHeBOCTOUHOM (heepaabHOM YHHUBEP-
curete (BnanguBocTok).

OUSAN na nHe kapbepbl M®THU. 28 oxTsa0ps
OUSIN TpasnIMOHHO NMPUHHMMAJl YYacTHE B €KETOTHOM
mHe Kapeepel MOTU, rae pacmomoxeHa ofHa W3 0a30-
BeIX Kadenp Muctutyra. Kadenpa «DPyHmameHTaIbHBIC
U TIPUKJIaJIHbIe TIPOOIEeMbl (U3UKH MUKPOMHUPa» TOTOBUT

JINR at the Festival NAUKA 0+. On 7-9 October,
Moscow hosted the All-Russian Science Festival
NAUKA 0+. Staff members of the Joint Institute for
Nuclear Research took part in this major event for the
seventh time. A team of 30 young scientists, specialists,
and engineers working at JINR presented a comprehensive
programme targeted at a wide audience of all ages.

The programme included master classes and exciting
experimental demonstrations at the Expocentre, models of
the JINR basic facilities exhibited in the Shuvalov build-
ing of Moscow State University, stands with the research
projects presented at the thematic scientific exposition
“Planet of the Future”, a series of lectures on the topical
issues of mankind delivered in the Fundamental Library of
Moscow State University, presentations by researchers as
part of the “Scientists (come) to Schools” campaign held
at the educational institutions in Moscow. As estimated by
the organizers, 16 million people took part in the events of
the Festival in Moscow, both online and offline.

On 25-29 October, in Arkhangelsk, the Northern
(Arctic) Federal University, where one of the JINR
Infocentres was established, hosted over 200 events of the
All-Russian Festival NAUKA 0+. Specialists working at
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JINR VBLHEP and LRB took part in the Festival. The
guests of the Festival were introduced to the NICA accel-
erator complex.

On 67 December, the VBLHEP and FLNP experts
gave online lectures as part of the NAUKA 0+ Festival at
the Far Eastern Federal University in Vladivostok.

JINR at the MIPT Career Day. On 28 October,
JINR traditionally took part in the annual MIPT Career
Day, where one of the basic departments of the Institute is
located. The Department of Fundamental and Applied
Problems of Microworld Physics trains highly qualified
specialists in the field of experimental physics of the atom-
ic nucleus and elementary particles, relativistic nuclear
physics and heavy ion physics, theoretical physics, and
other branches of physics.

About 800 students from various faculties and years
of study came to the event to learn more about vacancies,
internships, and professional development prospects from
the representatives of the leading science-intensive, engi-
neering, and IT companies. JINR representatives spoke
about the Master programmes and explained how to com-
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BBICOKOKBAJTM(UIIMPOBAHHBIX CIICIIHATUCTOB B 00JIacTH
SKCTIEPUMEHTATBHON (DM3UKKA aTOMHOTO S7pa M HIIEMEH-
TapHBIX YaCTHII, PEISTUBUCTCKOHN SACPHON QU3UKH U PH-
3UKH TSDKETBIX MOHOB, TEOPETHUECKON (PU3UKU M APYTHX
pa3nenoB GU3UKH.

Oxono 800 cTyneHTOB pa3HBIX (DaKyITBTETOB U Kyp-
COB TIOCETHIIN MEPOIIPHUATHE, YTOOBI Y3HATH O BaKAHCHSX,
CTOKUPOBKAX M MEPCIEKTHBAX MPOPECCHOHATHHOTO pa3-
BHUTHS OT MPEACTABUTENCH BEAYMNX HAyKOCMKHUX, HHIKH-
HupuHTOBBIX W WT-xommnanuii. Ilpencrasurenu OUSAN
pacckazaay 0 MaruCTepCKUX MpPOrpaMMax, COBMEUICHUN
paboTHI MO CHENMAIBHOCTH ¢ y4eOoil B MarumcTparype
M®TH u kapbepHBbIX BO3MOXKHOCTSIX.

Hayunas mkosa pis yunreneii u3 Ilpumopckoro
kpasi. C 3 o 7 oxrsa6pst B OUSIN npoxoanna HayuHas
mkosia Juig yuureneit u3 Ilpumopckoro kpast. B Helt mpu-

Hsmn ydactue 10 mpemonaBareneld pU3UKH, MAaTEMATHKH,
WHPOPMATHKH 1 acTpoHOMIH U3 BragnBocToka, Haxomkw,
Vecypuiicka, bonbioro Kamus u Coserckoit ['aBanu.
[enarorn mocerwnu BbICTaBKY «ba3oBble ycTaHOB-
ku OUSIN», naboparopun pagruoOHOIOTUH, SIIEPHBIX pe-
aKiui, (U3MKK BBICOKMX SHEpPruil M MH(MOPMAIIMOHHBIX
texHosioruii. B oubnuorexe um. [I. M. bioxuHiesa roctu
03HAKOMIJIMCH C COBPEMEHHBIMHU (popMaTaMu TPOBEICHUS
HAyYHO-TIOYJISIPHBIX M TIPOCBETUTEIECKAX MEPOIIPHATHI
M BBICTaBKOM HAay4HBIX KOMHKCOB, MOCBSIIIIEHHBIX HCCIIE-
noBaHusM Jlaboparopuu siiepHbIX ipodieM. B ynusepcu-
tete «JlyOHa» memaroru y3HaJld O HalpaBJICHUSIX MOJTr0-
TOBKH CTY/ICHTOB M MTOCETHIIH y4eOHbIE JTa00PaTOPHH.
[IporpaMma mIKONBI TpeaycMaTprBaia 3HAKOMCTBO
mpernoasareneii c 00pa3oBaTeIbHBIM KypcoM «HKEeHephI
OyayIiero», NpoBeICHUE MPAKTUICCKUX 3aHATHH B «Bup-
TyansHOH Jnaboparopum» u «Hands-on» mnpakTukyme,

Jly6na, 3—7 oKTA0ps.

VYuurenst uz [Ipumopckoro

Kpasi — YJ9aCTHHKH HAyIHOH
IIKOJTBI — 3HAKOMSITCS

¢ «BupryansHoii maboparopueii»
B YueOHO-HayYHOM

uenrpe OUSAN

Dubna, 3—7 October.

Teachers from Primorsky Krai —
participants of the Scientific
School — get acquainted with
the “Virtual Laboratory” at the
JINR University Centre

bine work in the field of interest with studies at MIPT. They
also outlined career opportunities offered by the Institute.

Scientific School for Teachers from Primorsky
Krai. On 3-7 October, a Scientific School for Teachers
from Primorsky Krai was held at JINR. Ten teachers of
physics, mathematics, informatics, and astronomy from
Vladivostok, Nakhodka, Ussuriysk, Bolshoy Kamen, and
Sovetskaya Gavan took part in the event.

The School programme included visits to the exhibi-
tion “JINR Basic Facilities”, LRB, FLNR, VBLHEP, and
MLIT. The teachers attended a lecture at the JINR Library,
where they got acquainted with modern formats of popu-
lar-science educational events and visited an exhibition of
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scientific strip cartoons dedicated to the research done at
the Laboratory of Nuclear Problems. When visiting Dubna
University, the guests got acquainted with the areas of stu-
dent training and saw laboratories where future physicists
and engineers study.

A feature of the School programme was introduction
to the educational course “Engineers of the Future” and
practical training in the “Virtual Laboratory” and “Hands-
on” workshop developed by the specialists of the JINR
University Centre. At the end of the School, the teach-
ers listened to the lectures on the opportunities that the
University Centre and JINR provide for school and uni-
versity students.
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paspaboranHom cotpynHukamu YHII. Taxxke yuuremsm
OBUTH TIPEACTAaBICHBI JIEKIIMU O BO3MOXKHOCTSIX, KOTOPbIE
YuebHo-Hay4HbIH eHTp 1 OWSU npemnararot MKoIHHA-
KaM H CTYJICHTaM.

I xonbuuku Kamuarckoro kpasi B OUSIN. B kon-
e HostOpst OMSAU nocetunu 12 mxonsHukoB Kamuarckoro
Kpast — IOOEUTENIN KOMIUIEKCHOH KpaeBOH OJIMMIIHAIbI
«Buryc bepunr — 2022 1o ecTecTBeHHO-HAYYHBIM TIPE/I-
MeTaM. 3a TpH JiHs, NPOBEACHHBIX B JlyOHe, NIKOJIBHUKU
moOsBani B J1aboparopusix OWSAN, mo3HaKOMWIHCE C
peanu3yeMbIMH HayYHBIMH TPOEKTaMHM, I0y4acTBOBAIN
B MacTep-KJIacce MO MPOrpaMMHUPOBAHUIO, MPOCITYIIAIN
JIEKIINU COTPYAHMKOB MHCTUTYTA.

[Tpuesn HIKOIBHUKOB COCTOSIICS B paMKaX padOThI OT-
kpbIToro B Mae 2022 1. nHpopmannonHoro nentpa OSSN
Ha 0Oaze KaM4arckoro rocynapCTBEHHOTO YHHBEPCHUTETa
uM. Butyca bepunra B Ilerponasnoscke-Kamuarckom.
Otkpertre UL B Kam['V axtuBH3upoBano mpodopueH-
TAIMOHHYIO0 PaboTy CO MIKOMbHUKaMKU KamdyaTku, 1mo3BO-
JIUJIO TIO3HAKOMHTH PEOST C MEepeIOBBIMU JIOCTHKESHUSIMU
OusIN.

KommutekcHast kpaeBast onmummnuana «Buryc bepunr —
2022» 1O ecTecTBEHHO-HAyYHBIM IpeaMeTaM ((pu3uke,
XMW, OMONOTHH, WH(POPMATHKE, MaTeMaTHKe) OpTaHH-
3oBaHa KamI'V coBmectHo ¢ KaMyarckum HMHCTUTYTOM
pasButus obpazosanus, MOTU u OMAN.

M xoabnnkn n3 AHAO 3nakomsarcs ¢ OUSAH.
20 mxompHUKOB 8—11-x KitaccoB m3 SImamno-Hernenxoro
aBroHOoMHOTO OKpyra (SIHAO) — mobeaureneit MyHHUIIHN-
najnbHOro Typa Bcepoccuiickoil onuMnuaabl MIKOJbHU-
KOB — IPOXOJMIIM C 5 JeKaOpsl HeNleNIbHYIO CTa)KUPOBKY
B OV

PeOsiTa moceTniM MHTEpaKTUBHYIO BBICTAaBKY «bazo-
Bble yctaHoBku OWSN», mpocnymanu nekunio B My3ee
uctopun Hayku U TexHuku OWSIU, coBepmmmam 3KcKyp-
CHIO TI0 TOPOLLY.

[MporpamMma mnpeObIBaHUS IIKOJIBHUKOB BKIJIIOYAsa
TaKXKe JIeKIINH, SKCKypCcHU 1 ipakTUKyMbI B JIALL, JIOBO,
JIH®, JINT, YHLI.

B JUAII yuyeHUKOB NO3HAKOMWIA C HEUTPUHHOU
nporpammoii OV, mnokazanu Menuko-TeXHUYECKUi
xoMIuteke U (azorpoH. B JI®BD ux xmano 3HaAKOMCTBO
¢ MeracaiieHc-nipoekToM NICA, cTposiumces 1eTeKTOpOM
MPD u skckypens Ha (padpHKy CBEpXITPOBOSAIINX MarHH-
ToB. Jlaypear Bcepoccuiickoit npemun «3a BEpHOCTh Hay-
ke» C.I1. Mepu ipouen mis pedst nexrmro «NICA — Ha-
3an B Oyayuiee». B JIH® mikobHUKH OCETHIIN HAy4YHBIC
ycraHoBku peaktopa UBP-2: HPT, rne ncnonssyercs me-
TOJI HeHTpOHHOI panuorpaduu u Tomorpadun, u PETATA
(HeUTpOHHBIN akTHBaUIMOHHBIA aHamm3). B YHI] pebsra
NPOCIyIIANN JICKIUU Ha TeMbl «SlnepHble peakuum» u
«/leTeKTopbl», BBIOJIHWIN pEAJbHBIE M BUPTYaJbHbIC
IMMPAaKTUKYMbI 110 3JICKTPOHUKE, CHUHTHJIIIAIUOHHBIM TEJIC-
CKOTIaM M JAPYTUM TEMaM.

Jy6Ha, HOs10pb. LIkonpHIKE KaMuaTckoro kpast Ha 9KCKYPCHH
B JIaboparopun paguanoHHoi 6nonorun
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Dubna, November. Schoolchildren from the Kamchatka Territory
on an excursion at the Laboratory of Radiation Biology
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Jy6Ha, nexadps. LlkonpHuku u3 Smano-Henerkoro
aBTOHOMHOTO OKPYTa, IPOXOJHBIINE HEJETbHYIO CTAKHUPOBKY B
MuctutyTe, Ha MHTEPAKTUBHOM BhICTaBKE «ba30Bble yCTaHOBKU
(017521703

Schoolchildren from Kamchatka at JINR. At the
end of November, 12 schoolchildren from the Kamchatka
Territory — winners of the Complex Regional Olympiad
“Vitus Bering — 2022 in natural sciences — visited JINR.
For three days spent in Dubna, the students visited the JINR
Laboratories, got acquainted with the ongoing scientific
projects, took part in a master class on programming, and
listened to a series of lectures by JINR specialists.

The visit took place as part of the work of the JINR
Infocentre opened in May 2022 on the basis of the Vitus
Bering Kamchatka State University in Petropavlovsk-
Kamchatsky. The opening of the IC at KamSU enhanced
the career guidance activity in Kamchatka and made it
possible to introduce schoolchildren to the advanced
achievements of JINR.

The Complex Regional Olympiad “Vitus Bering —
2022” in natural sciences (physics, chemistry, biology,
computer science, mathematics) was organized by KamSU
together with Kamchatka Institute for the Development of
Education, MIPT, and JINR.

YaNAO Schoolchildren Visit JINR. On 5-9 Decem-
ber, 20 schoolchildren in grades 8—11 from the Yamalo-
Nenets Autonomous Okrug (YaNAQO) — winners of the
Municipal stage of the All-Russian School Olympiad —
had an internship at JINR.
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Dubna, December. Schoolchildren from the Yamalo-Nenets
Autonomous Okrug on a week-long internship at the Institute
visit the interactive exhibition “JINR Basic Facilities”

The children visited the interactive exhibition “JINR
Basic Facilities”, listened to a lecture at the JINR Museum
of History of Science and Technology, and took a tour of
Dubna.

The visit programme also included lectures, excur-
sions and lab work at DLNP, VBLHEP, FLNP, MLIT,
and UC.

At DLNP, the students got acquainted with the JINR
neutrino programme and saw the Medical and Technical
Complex and the Phasotron. At VBLHEP, the guests were
introduced to the NICA megascience project, the MPD
detector under construction, and visited the Factory of
Superconducting Magnets. The children also met the lau-
reate of the All-Russian Award “For Loyalty to Science”
S. Merts, who gave a lecture “NICA — Back to the Future”.
At FLNP, the students visited the setups of the IBR-2 re-
actor: NRT, which uses the method of neutron radiography
and tomography, and REGATA (neutron activation analy-
sis). At the JINR University Centre, the guests listened to
the lectures “Nuclear Reactions” and “Detectors”, partici-
pated in real and virtual workshops on electronics, scintil-
lation telescopes, and other topics.

The schoolchildren also visited Dubna University and
the Regional Physics and Mathematics Lyceum named af-
ter Academician V. G. Kadyshevsky, where they participat-
ed in a physics workshop.
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Takxe IIKOJIBHUKM TIOCETHIM TOCYAApCTBEHHBIN
yHuBepcuteT «JlyOHa» u MOCKOBCKUE 00iacTHO# (usn-
Ko-Maremaruueckuil juueit um. B.T. Kaapimesckoro s
BBIMOJHCHUST (PU3NUECKOTO TPAKTHKyMA.

«Ypoku Hactosimero» OOpa3oBaTeIbHOI0 IIEeH-
Tpa «Cupuyc» u OUSIN. B HOAOpBCKOM IHIKIIE TIPO-
exTa «Ypoku HacTosmero» OOpa3oBaTenbHOTO IEHTpa
«Cupuyc» omHy M3 3amad JUll YYaCTHUKOB IPEAJIOKH-
nu cnienuanuctsl OUSN. B Hos6pe 2022 1 coTpynHuma
JIH® OMN U. . 3unbKoBcKas BeicTynuia B «Cupuyce»
C JICKIMSIMH, TIOCBSIIIICHHBIMU sIJIepHO-(HU3NYECKUM METO-
JlaM aHaJln3a TOKCMYHOCTH HAaHOYACTHI[ U B DKOJOTHYeE-
CKHX HMCCJICIOBAaHMSX, a TAKXKE paccKasaia o 3ajadax, Hajl
KOTOPBIMH TIPEICTOUT MOPAa00TATh HIKOJIBHUKAM B PaMKax
MIPOEKTa «YPOKH HACTOSIINX SKOJOTUYECKUX HCCIIE0Ba-
HU». B MecsuHOM mporpaMme npoekTa NIpUHSIN ydacTue
73 xomanzs! u3 37 pernoHos Poccun.

Y4YacTHUKH MPOEKTa O3HAKOMHIINCH C CYIIECTBYIO-
MK crocodamu MOHHUTOPUHI'A COACPIKAHUA TAXKCIIBIX
METaJIJIOB B 00BEKTaX OKPYKAIOIIEH CPEeIbl, a TAKKE Mpe-
JIOXKUJIN CO6CTB6HH])le METOJbI MOHUTOPUHI'A U CHUIKCHUA
Harpy3KH Ha OKPY>KalOlIyI0 CPeay B CBOMX PErnoHax.

Busutel n gexkuun. B pamkax mpodopueHTannoH-
HOMW PabOoThI CO IIKOJBHUKAMM, CTYACHTAMH U yUUTEIIMHI

VYHII oprannsyer 03HaKOMUTEJIbHbIE YKCKYPCUU Ha Tep-
putoputo MuctutyTta. EXKEHENENBbHO HECKOIBKO TPYMII
yualmxcs W TperoaBaTeseil MocemanT Jadopatopun
n 6azoBble ycranoBkn OUSIM, oGmarorcst ¢ coTpyaHu-
KaMH, y3HaBass O TOCJIECTHUX HAy4YHBIX JOCTH)KCHHSIX.
Opraan3oBaHbl BU3UTHL s cryneHToB MI'Y, netHero
MHoTonpoduibHOro yHUBepcutera «Poccus—Adpukay,
npoxomsumx B HUY «MOBW» craxupoBKy mo oOpa3oBa-
TEJNBHOMY TPEKY «AKTyaJIbHbIE 337a41 AIEKTPOIHEPIeTH-
KW», 1JIs ydamuxcst Kouibl « DeHuke» MOCKBbI, KOJUIEIDKA
yHnBepcurera «JlyOHay», mumest «/lyonay», mxon Teepu.

COTpyIHUKH TpPYyMIbl COLUAIBHBIX KOMMYHHUKAIHH
YHI ywacTBOBanuM B NOATNOTOBKE W IPOBEICHUM JIEK-
uuit s uadonentpos OUAN B COI'Y (BnamukaBkas)
u B KamI'V (Ilerponasnosck-Kamuarckuit).

IonroroBka cnenuaJucTOB M MOBBbIIIEHUHE KBa-
mupukanun. B 2022/23 yuebrom romy 114 corpynHu-
koB OMSIUN 3aHmMaroTcs B Ipynmax aHIIMHCKOTO A3bIKA,
23 WHOCTPAaHHBIX CIICIUANUCTa — B TPYIIAX PyCCKOTO
A3BIKA.

35 crymeHTOB Komjemka yHuUBepcuTeTa «JlyOHa»
1 JIMUTPOBCKOrO TEXHHKyMa Iponuty npaktuky B OUAN.

“Lessons of the Present” by the Educational
Centre “Sirius” and JINR. JINR became a partner
in the November cycle of the programme “Lessons
of the Present” by the Educational Centre “Sirius”. In
November 2022, at “Sirius”, a researcher of JINR FLNP
I. Zinikovskaia delivered a series of lectures devoted to
nuclear physics methods of analysis in the environmental
studies and toxicity of nanoparticles. She also spoke about
the tasks that schoolchildren would work on as part of the
project “Lessons of Real Ecological Studies”.

Seventy-three teams from 37 regions of Russia took
part in the one-month programme.

The project participants got acquainted with the exist-
ing methods for monitoring the content of heavy metals in
environmental objects, and also proposed their own meth-
ods for monitoring and reducing the environmental stress
in their regions.

Visits and Lectures. As part of career guidance work
with schoolchildren, students, and teachers, the University
Centre organizes introductory visits to the territory of
the Institute. Every week, several groups of students and
teachers visit the Laboratories and basic facilities of JINR,
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communicate with JINR specialists, and learn more about
the latest scientific achievements. Visits were organized
for students of Moscow State University, for students
of the Summer Multidisciplinary University “Russia—
Africa” trained at the National Research University MPEI
in “Actual Tasks of the Electric Power Industry”, as well
as for students of School “Phoenix” (Moscow), Dubna
University College, Lyceum “Dubna”, schools in Tver.

Staff members of the JINR UC Social Communica-
tions Group participated in the organization of lectures for
the JINR Infocentres at the North Ossetian State University
(NOSU) (Vladikavkaz) and at KamSU (Petropavlovsk-
Kamchatsky).

Advanced Training and Skill Improvement. In the
2022/23 academic year, 114 JINR employees studied
English, and 23 foreign specialists attended the Russian
course.

Thirty-five students of Dubna University College and
Dmitrov Technical School were trained at JINR.
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IxcnepumenT NA61/SHINE.
Hosble pe3yabTarsl U OIMKaAIIKE MJIAHBI

NAG61/SHINE — 3T0 ycraHoBka ¢ (PMKCHPOBAHHOM
MUIIEHBIO, pacioiokeHHas B ceBepHoii 3oHe SPS [IEPH.
Ona mpencrasiseT o000 MHOTOLEIEBOH CHEKTPOMETP
OONBIIOr0 aKCENTaHCa, MO3BOJIONIMA H3MEpATh C BBI-
COKOM TOYHOCTBIO KMHEMAaTHYECKHE XapaKTEPUCTHUKHU Ya-
CTHII, POXKJICHHBIX B aIpPOH-aJPOHHBIX, aIPOH-IACPHBIX
U SIIpO-SJIPHBIX CTOJIKHOBEHUSX B JIMara3oHe 3HAUYCHUH
SHEpruu 4 Syy = 5,12—17,3 I'3B. @uzndeckas nporpam-
Ma JKCIIEPUMEHTa OXBaThIBAET TPU OOJIACTH HCCIIENOBa-
HUH: QU3NKY TSDKENBIX HOHOB, (PU3UKY KOCMHUYECKHX Jy-
4yel ¥ (PU3UKY HEHTPHHO.

Bo Bpems mmutensHO# octanoBku (LS2) B LIEPH
ycranoBka NA61/SHINE Obuta 3HaUUTEIEHO MOTUDUIIH-
poana. Pexonctpyxmms nerekropa NA61/SHINE Bxutro-
yaja: 3aMEHY 3JIeKTPOHUKU CUHUTHIBAHUS BPEMSIIPOCKIIH-
onnoit cucremsl (TPC), co3manme HOBOTO BEPIIMHHOTO
nerekropa (VD), pa3paboTKy HOBOW BpeMSIIPONETHON
cucreMmsl (ToF-L), m3roToBiIeHNE HOBBIX JCTEKTOPOB IIO-

noxenus myuka (BPD), cosnanne penepHOit kKaMephl Iist
usmepenuit ckopoctu apeiida B TPC (GRC), monepHusa-
o kajopumerpa (PSD), BBog B skcrutyaranuio cucre-
MBI cOOpa TaHHBIX, BHEPEHNE HOBOW TPUTTEPHOMN CUCTE-
MBI, HHTETPALMIO CUCTEMBbI CUNTHIBAHUS HA OCHOBE YMIa
DRS4. Cxemarmueckoe m300pakeHHE MOACPHU3UPOBAH-
Hoi ycranoBku NAG1/SHINE npuBeneHo Ha pucyHke.
3HAUUTENBHBIC YCHUIIHS, KOTOPBIE KOJTa0opalys BIOKIIA
B MOJICpPHU3AIIMIO JIETEKTOPa, OTKPBHIBAIOT HOBBIE BO3MOXK-
HOCTH T (PU3WIECKUX HCCIENOBAHUN M 00CCIIEUHBAIOT
paboty skcriepumenta NA61/SHINE B Teuenue ciemnyro-
MIIX HECKOJIBKHX JIET.

I'pynma OUSIN BHecna CymiecTBEHHBIM BKJIAJ B MO-
JICpPHHU3AIMIO YCTAaHOBKH: ObLIa OTBETCTBEHHA 3a pa3pa-
00TKYy, CO3/1aHME U BBOJ B KCIITyaTauio 1728-xaHaapHOM
BpemsnponeTHoit cucremsl (ToF-L) ¢ BeICOKMM BpemeH-
HbIM paspenieaneM (~ 50 c) [1]. B reuenne 2022 r. Benach
pabora mo wm3rotoBieHuto Broporo micda (ToF-R) Bpe-

A. V. Dmitriev, A. A. Zaitsev, A. I. Malakhov

NA61/SHINE Experiment.
New Results and Future Plans

NAG61/SHINE is a fixed target experiment located in
the North Area of the CERN SPS. The facility is a mul-
tipurpose large acceptance spectrometer which makes it
possible to measure with high accuracy the kinematic char-
acteristics of particles produced in hadron-hadron, had-
ron—nucleus, and nucleus—nucleus collisions in the energy
range \/%= 5.12-17.3 GeV. The physics programme
of the experiment covers three areas of research: heavy ion
physics, cosmic ray physics, and neutrino physics.

During a Long Shutdown (LS2) at CERN, the NA61/
SHINE facility was significantly modified. The recon-
struction of the NA61/SHINE detector included the fol-
lowing: replacement of the readout electronics of the Time
Projection Chambers (TPC), construction of a new Vertex
Detector (VD), development of a new Time-of-Flight sys-

2]

tem (ToF-L), production of new Beam Position Detectors
(BPD), assembling the reference chambers for drift ve-
locity measurements in TPC (GRC), calorimeter upgrade
(PSD), implementation of the data acquisition system, in-
troduction of a new trigger system, integration of a readout
system based on the DRS4 chip. A scheme of the upgraded
NAG61/SHINE facility is shown in the figure. The signif-
icant effort was made by the Collaboration in upgrading
the detector to open new opportunities for physics research
and keep the NA61/SHINE experiment running for the
next few years.

The JINR group made a significant contribution to
the modernization of the facility regarding the develop-
ment, assembling and commissioning of the 1728-channel
Time-of-Flight (ToF-L) system with a high time resolu-
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MsnpoaeTHol cucreMbl. Hannuue Broporo mieda ToF-R
MTO3BOJIMUT MOJTHOCTBIO MEPEKPHITh AKCENTAHC YCTAHOBKU.
Taoke rpynna OMSN npunsia ygactue B MHTETpaluu
HOBOM CHCTEMBI CUMTBIBaHMs Ha ocHOBe uumna DRS4 u
KaMIIaHWHY 110 3aMEHe AIEKTPOHUKH cunThiBaHus TPC.
[Tocrme BBOmA B SKCIUTyaTalMio OOHOBICHHOH ycCTa-
HOBKHM OBUIM YCIIEIIHO MpPOBEICHBI IBa ceaHca Habopa
JlaHHBIX. B paMkax HEHTPUHHON IPOrpaMMbl HAKOIIEHO
Oonee 180 MIIH B3aMMOJEWCTBHH MPOTOHOB C HMMILYJIb-
com 31 I'aB/c na xommum mumenun skcriepumenta T2K.
®uznuecknit HaOOp AAHHBIX 110 MPOTPaMME CHIIBHBIX B3a-
MMOJICHCTBUH, pacIIMpeHHON HCCIIeIOBAaHHEM 00pa3oBa-
Hust D-Me30HOB B CTONKHOBEHHUAX Anep Pb mpu sueprum
150A I'aB/c, yenemno 3aBepiiex B konie 2022 1. ¢ HaKo-
IUICHHOM CTaTHCTHKOMU MOpsiiKa 56 MIIH COOBITHH.

Cxema ycranoBkr NA61/SHINE nocne MmonepHu3anuu

Nonnas nporpamma NA61/SHINE narenena ua nzy-
yeHue (pazoBoil JHMarpaMMbl CHIILHOB3aMMOJEHCTBYIO-
IIEro BemecTsa. B skcrepuMenTe uccnemyercst ooaacTh
(azosoii nuarpammbel KX/ myrem nByMEpHOro CKaHHUpPO-
BaHMS 10 pa3Mepy CTajKHuBarommxcs cucreM (Pp—PbPb)
u sHeprun (13A—150A THB/c).

HauGonpumit uHTepec B COBpeMEHHOH (U3HMKE BbI-
3BIBACT MOWCK KPUTHUYECKON TOUKH (ha30BOU AMArpaMMBI
KXJI. TeopeTndeckue nccieqoBaHus MpeiaraioT IUpo-
KHH Ha0Op M3MEPSIEMBbIX BEJIMYHMH, KOTOPHIE MOTYT OBITh
YYBCTBUTEIBHBI K (Da3oBOMy Iepexoay BTOPOTO poja.
Takumu BeTMUYMHAMM SIBISIFOTCSL  (UIYKTyallud MHOXe-
CTBEHHOCTH POJKACHHBIX YACTHIL, KOTOPBIE MOTYT OBITH
BBISIBJIGHBl C TOMOIINBIO  (DaKTOPUAIBHBIX MOMEHTOB.

NA61/SHINE

~13m

Replacement of the TPC
read-out electronics
to increase data rate to 1 kHz

New Time-of-Flight

Construction of Vertex Detector (VD)
for charm decay reconstruction

Vertex magnet Vertex magnet

AN 4

vrpc.1 |GAPL~ vrec2

Beam counters
and BPDs VD

Beam
Ban . cof

/ Target [_\

New Beam Position
Detectors based on

New trigger and data
acquisition system

B 5

T

single-sided silicon
strip detectors

chip

New read-out system
based on the DRS4

detectors (MRPC-
based)

New Geometry
Reference Chamber
MPSD

FPSD

(

in production)

e

Upgrade of Projectile
Spectator Detector
(two detectors,

new electronics)

MTPC-R

Scheme of the NA61/SHINE facility after modernization

tion (~ 50 ps) [1]. In 2022, the work has been continued to
manufacture the second arm (ToF-R) of the Time-of-Flight
system. The presence of the second ToF-R arm will com-
pletely overlap the acceptance of the NA61/SHINE facili-
ty. The JINR group has also taken part in the integration of
the new readout system based on the DRS4 chip, as well as
in the work to replace the read-out TPC electronics.

After commissioning the upgraded facility, two da-
ta taking runs were successfully performed. More than
180 million interactions of protons with a momentum of
31 GeV/c on the T2K replica target have been accumulat-
ed within the framework of the neutrino programme. The
physical data acquisition was successfully completed at the
end of 2022 with the statistics of about 56 million events.
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These data were obtained for the programme of strong in-
teractions added by the study of the D-meson production
in collisions of Pb nuclei at the energy of 150A GeV/c.
The NA61/SHINE ion programme is aimed at study-
ing the phase diagram of strongly interacting matter. The
experiment studies the region of the QCD phase diagram
by means of two-dimensional scanning on the colliding
system sizes (pp—PbPb) and energies (13A—150A GeV/c).
The search for the critical point of the QCD phase
diagram is of the greatest interest in modern physics.
Theoretical studies offer a wide range of measurable
probes sensitive to the second-order phase transition. The
ones of these probes are fluctuations in the multiplicity of
produced particles, which can be revealed using factorial
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®akropuanbHble MOMEHTBI F,(M) 2-ro mopsixa s mpo-
TOHOB OTIPEJICNISIOTCS KaK

rie M — komuuecTBO 2-MEpHBIX S4€eK Ha IUIOCKOCTH
(P, Py) MMITYJTECOB IPOTOHOB; N; — KOJTHIECTBO MPOTOHOB
B I-ii stueiiKe; {...) — CpeaHss BEIMYHUHA 110 COOBITHSIM.
dakTopraibHBIE MOMEHTHI CIEAYIOT CTEHNEHHOH 3a-
BUCHMOCTH OT IIUPUHBI STYCHKH UMITYJIbCa:
Fy(M) ~ ()2,

Teopernyeckue OXMIAAHUS I (P, COCTaBIAOT 5/6,
€CJIM MIPOMCXOANUT BHIMOP@)KMBAaHHE CHCTEMbI B KPHTH-
yeckor Touke KXJI. Hekoropeie skcnepuMeHTaIbHBIC
pe3yabTaThl MO 3aBUCUMOCTH (haKTOPHAIBHBIX MOMEHTOB
pacnpeiesieHlss MHOKECTBEHHOCTH TPOTOHOB OT HIWPHU-
HBI TYCHKN WMIYIIECOB OMyOIMKOBaHH B [2]. OHU Tipen-
crapisum AF,(M) = Fdata(M) — Fmixed(M) s npororos
B IICHTpPAJFHOW 007acTH OBICTPOT IS LEHTPATBHBIX
Si+ Si-cTonkHOBEHMI W MOJYLEHTPaNbHBIX Ar + Sc-
cToNKHOBeHHH. Habmromanoch OTKIOHEHHE OT HYJs, KO-

TOPOE MOIVIO OBITH OMNPENENICHO CTEIECHHBIM 3aKOHOM.
OnHaKo ATH TOYKH AaHHBIX ObLIIM KOPPEIHPOBAHBI.

B pabore [3] mpencraBineHa 3aBUCHMOCTH BTOPOTO
(hakTOPHATLHOTO MOMEHTA OT pa3Mepa SUEHKH Imoreped-
HBIX UMITYJIBCOB UIS NMPOTOHOB B IEHTPAJIBHOW 001acTH
ObICTPOT, 00pazyronMxcsi B Ar + SC-CTOJIKHOBEHHSX TIPH
13A-150AT5B/c u Pb + Pb-cronkHoBeHusx mpu 13A
1 30ATHB/C ¢ uCHONB30BAHMEM HE3aBHCHMBIX TOUCK.
OTaenpHBIN aHAIU3 MOKa3al, YTO UMIYJIbCHOE pa3pelie-
HHE JETEeKTOpa MOXET CYIIECTBEHHO HCKaXKaTh CTEIICH-
Hyto popmy F,(M). B cBs3u ¢ atum F,(M) anamsuposai-
Cs1 B IByX JTMANa30HAX Pa3MEPOB siUCeK UMITYIIbCa, T. €. AT
M2 ot 1 10 150% 1 ot 1 mo 322. Oka3anock, 4TO HUKAKHX
MPU3HAKOB YBEINYEHHs CTENEHHOTO 3aKOHA C YBEIHUYCHH-
€M KOJIMYeCTBa siueeK He Habmoaaercs.

Takum o00pazoM, IpeaBapUTEIbHBIE PE3YIBTATHI
M0 TOWCKY KPUTHYECKOW TOYKM IIOKa OTpPHUIATEIbHBIC.
B wactHOCTH, peMTOCKONIMYECKUI aHAIN3 [EHTPaIbHBIX
Ar + Sc-B3aumozeiicteuii pu sHeprusx 150A ['3B/c Tak-
JKe JTaJT Pe3yabTaT, JaleKui OT KpUTHICCKOH TOUKH [4].

B 2022 r. 6bu1H TIOSTyY€HBI HOBBIE JAHHBIE O POXKACHUH
E(1530)° u antu-Z(1530)° B Heynpyrux p + P-CTOIKHOBE-
Husix mpu 158 I'aB/c [5]. Onucanue ob6pasoBaHus CTpaH-
HBIX KBapKOB IIPU aJIPOH-aJIPOHHBIX B3aUMOJCHCTBUSIX H
UX MOCIIEAYIOIAs apOHU3AIMs ABIISIOTCS CIOKHBIMU 3a-

moments. Factorial moments F,(M) of the second order
for protons are defined as follows:

1M
<MZ n(ny —1)>
i1
R(M)=

1M ?
(w2

where M is the number of two-dimensional cells on the
plane (p,, p,) of proton momenta, n; is the number of pro-
tons in the ith cell, {...) is the average value on the events.

The factorial moments follow the power law depen-
dence on the momentum cell width

Fo(M) ~ (M)™2.

The theoretical expectations for ¢, are 5/6 if the sys-
tem freezes out at the QCD critical point. Some experi-
mental results about the dependence of the factorial mo-
ments of the proton multiplicity distributions on the width
of the momentum cell were published in [2]. They showed
AF,(M) = FJata(M) — Fmixed(M) for protons in the cen-
tral rapidity region for central Si+ Si collisions and the
semi-central Ar + Sc ones. A deviation from zero of these
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distributions was observed, which could be explained by
the power law mentioned above. However, these data
points were correlated.

The paper [3] presents the dependence of the second
factorial moment on the cell size of transverse momen-
ta for protons in the central rapidity region produced in
Ar + Sc collisions at 13A—150A GeV/c and Pb + Pb col-
lisions at 13A and 30A GeV/c using independent points.
A separate analysis has shown that the momentum reso-
lution of the detector can significantly distort the power
law form F,(M). In this regard, F,(M) was analyzed in two
ranges of momentum cell sizes, i.e., for M? from 1 to 1502
and from 1 to 322. It has turned out that no signs of in-
creasing in the power law were observed while growing
the number of cells.

Thus, preliminary results on the search for the critical
point are still negative. In particular, femtoscopic analysis
of central Ar + Sc interactions at energies of 150A GeV/c
has also given a result far from the critical point [4].

In 2022, new data were obtained on the production
of £(1530)Y and anti-Z(1530)" in inelastic p + p collisions
at 158 GeV/c [5]. Description of the production of strange
quarks in hadron—hadron interactions and their subsequent
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JadaMu Ui (PeHOMEHOJIOTHYECKUX Mojeneil. CBemHus o
POXXICHUH CTPAHHOCTEH H 0COOCHHO O JIBAX/IbI CTPAHHBIX
pe3oHaHcax B P + P-B3aMMOAEHCTBHUSX IPEIOCTABISIIOT
Ba)KHBIC BXOIHBIC TaHHBIC JIJIS 9THX MOJICIICH.

Takoke ObUIO M3YYEHO POXKACHHE KSO-MC3OHOB B He-
yhopyrux p + p-zaumopeiicTeusix mpu 158 ImB/c [6].
PesynbTaTel CpaBHUBAIOTCS ¢ MONICIBHBIMU MTPECKa3aHH-
avu (EPOS 1.99, SMASH 2.0, PHSD u UrQMD 3.4) u
oryOnuKoBaHHBIMU JaHHbIMH. Mogens EPOS 1.99 o6e-
CIICYMBACT HAWIYYIIUC MPEICKa3aHUs U DKCIICPHMCH-
TAJIbHBIX JaHHBIX. biarogapsi BBICOKOM CTaTUCTUYECKON
TOYHOCTH PE3YJIbTaThl POXKICHUS KS0 B P + p-B3aumo-
JCUCTBUAX 3HAYUTEIFHO YIy4YIIAIOT 3HAHWUS O POXKICHUU
CTPaHHOCTH B AJIEMCHTAPHBIX B3aUMOICHCTBHUIX.

Ony6muKoBaHEl HOBEIE JaHHBIE o K*(892)0 me3om-
HOMY POXICHHUIO B HEYNpyrux P + P-B3auMOICHCTBHAX
npu 40 u 80 I'sB/c [7]. AHanu3 poxIeHHWS pe3oHaHCa
K*(892)" nosponseT Jyule MOHSTH 3BOJIOLHUIO BO Bpe-
MEHH CTOJKHOBEHUH SIAPO—SPO C BBICOKOM HSHEprHeH.
A umenno, otHomenue K*(892)0 k 3apsxeHHbIM KaoHaM
HCTHONB3YeTCs U ONPEACTICHNS BPEMEHH MEXIY XHUMH-
YECKHM M TEPMUYECKUM BBIMOPayKHBAHHEM.

OTcyTCTBHE a/ICKBaTHOTO MOJEIBHOTO OMHCAHUSA
JAHHBIX AKCIIEPHIMEHTa MOTHBHPYET pPa3BUTHE TEOPETH-
YecKuX MpezackasaHuil. B wactHOCTH, rpynmoi OWAUN

OBLTH N3y4EHBI MHKIIIO3UBHBIE CTIEKTPBI THOHOB U KAOHOB,
POXIEHHBIX B CTOJIKHOBEeHUsX Be + Be, kak dyHkuun ux
IONEPEYHOro UMIyJIbCa Py B LEHTpPaIbHON obnacTu Obl-
CTPOT, pacCUMTaHHBIE B paMKax MOAN(PHINPOBAHHOTO
MOAX0/]a, OCHOBAHHOTO HAa IPEAIOIOKEHUU O IOA00NH
WHKJTIO3UBHBIX CHEKTPOB aapoHoB. CyTh Moauuka-
MM aBTOMOJIEILHOTO IOJXOJld COCTOMT BO BKJIIOYCHUH
KBapK-IIIIOOHHOW JINHAMUKHU B POXKJCHUE aJpOHOB B HY-
KJIOH-HYKJIOHHOM B3aHMOJICHCTBHU B 00JAacTH OBICTPOT
y=0. Bbuto moka3aHO YIOBIETBOPUTEIHLHOE OIMCAHUE
naaablx NAG61/SHINE nmus orHowmenmii Beixomo K/z*
n K7/n~ kak ¢yHKoun Vs B cronkHoBennsx Be + Be.
[TokazaHO CXOACTBO ATHX pacTpeeNeHnH ¢ HaOIoaeMbl-
MU U1 P + P-CTOJKHOBEHUH B IIMPOKOM JHAra3oHE Ha-
YaIbHBIX dHEPTUH [8].

B pamkax HeHTpUHHON NPOrpaMMbl BBIIOJIHEHBI
MIPEIM3HOHHBIC M3MEPEHHs MOJNHBIX cedeHud u mudde-
PCHIMANBHBIX CIIEKTPOB BBIXOJA aJPOHOB HA KOMHAX U
OZIHOKOMIIOHEHTHBIX MMIICHSIX AJs SKcrepuMeHToB T2K
u NOvA [9]. UccnenoBanust no (pusvke KOCMHUYCCKHUX
JTyded BKIIIOYAIOT B ceOsl M3MEPEHUsI CEUeHUH (parmMeH-
TaIMU aJIpOHOB, HEOOXOANMBIE JUISI KaTMOPOBKH MOJIENei
skciepuMeHnToB Pierre Auger Observatory, KASCADE-
Grande, IceTop u Telescope Array [10].

hadronization are complex problems for phenomenologi-
cal models. The data on the strangeness production, and
especially on double-strange resonances in p+p interac-
tions, provide important inputs to these models.

The experiment has also studied KSO mesons in in-
elastic p + p interactions at 158 GeV/c [6]. The results
have been compared with model predictions (EPOS 1.99,
SMASH 2.0, PHSD and UrQMD 3.4) and the published
data. The EPOS 1.99 model provides the best prediction
for experimental data. Due to the high statistical accuracy,
the results of KSO production in p+ p interactions have sig-
nificantly improved the knowledge about the strangeness
production in elementary interactions.

Data on K*(892)°-meson production in inelastic p + p
interactions at 40 and 80 GeV/c have been published [7].
The analysis of the production of the K*(892)° resonance
makes it possible to better understand the time evolution of
high energy nucleus—nucleus collisions. Namely, the ratio
K*(892)0 to charged kaons is used to determine the time
between chemical and thermal freeze-out.

The lack of an adequate model description of the ex-
perimental data motivates to develop theoretical predic-
tions. In particular, the JINR group studied the inclusive
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spectra of pions and kaons produced in Be + Be collisions
as a function of their transverse momentum p; in the cen-
tral rapidity region, calculated by using a modified ap-
proach based on the assumption of the similarity of the
hadron inclusive spectra. The point to modify the self-sim-
ilar approach is to include the quark—gluon dynamics in the
production of hadrons in the nucleon—nucleon interaction
in the rapidity region of y = 0. A satisfactory description of
the NA61/SHINE data for the K*/n* and K~/n”~ yield ratios
as a function of «/g in Be + Be collisions has been shown.
These distributions are similar to those observed for p + p
collisions in a wide range of initial energy values [8].

The neutrino programme fulfilled precision mea-
surements of the total cross sections and differential yield
spectra of hadrons on replica and single-component tar-
gets for the T2K and NOvVA experiments [9]. Research
in cosmic ray physics includes measurements of hadron
fragmentation cross sections needed to calibrate models
of Pierre Auger Observatory, KASCADE-Grande, IceTop
and Telescope Array experiments [10].

The development of the programme with heavy ions
will be focused on the study of the charm hadron produc-
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PazBuTHe mporpamMMbl C TSXKEIBIMH HOHAaMH Oyner
COCPENOTOYECHO HA N3YyYEHUH 00pa30BaHUS OYaPOBAHHBIX
aapoHOB (B 0CHOBHOM D-Me30HOB) mpH B3anMOJCHCTBUI
CBHHIIA CO CBUHIIOM, @ TaKKe HA M3MEPEHMSAX C MydKaMH
A7ep KUCIOpPOAa.

Lemnbro m3MepeHnii 00pa30BaHUs 0YapPOBAHHBIX aJpo-
HOB TIpH CTONKHOBEHHUsAX Pb + Pb sBmsgercs momydenne
TIEPBBIX JAHHBIX O CPEJHEM KOJIMYECTBE OYAPOBAHHBIX
KBapK-aHTUKBApKOBBIX Map, 0OpPa3yIOMMXCS B IOJHOM
(ha30BOM IIPOCTPAHCTBE TPHU CTOIKHOBEHHUSIX TSIKEIIBIX
noHoB. Kpome Toro, OyayT npecTaBieHbl HEPBBIE PE3yIlb-
TaThl 110 3aBUCUMOCTH SHEPTHH CTOJIKHOBEHHS U pa3Mepa
CHCTEMBI. JTO, B YaCTHOCTH, JOJDKHO CYIIECTBEHHO II0-
MOYb OTBETUTH HA BOIPOCHI: KAKOB MEXaHMU3M POXKICHUS
OTKpPBITOTO OYapOBAaHUS, KaK Hadano AEeKOH(palHMEHTa
BIIMSIET HAa POXKACHUE OTKPBITOTO OYapOBaHMS U Kak 00-
pa3oBaHUE KBApPK-TITIOOHHOW IUIa3Mbl BIMSIET Ha 00pa3o-
Banue J/y [11].

Komuter o sxcriepumentam SPS u PS (SPSC) LIEPH
PEKOMEHIOBAI yTBEPAUTH My4ykoBoe Bpems Ha SPS mms
mporpammbel NA61/SHINE, a koMuTeT 110 HCCIIeTOBaHUAM
HEPH onoOpwui 1aHHBIE peKOMEHIAIINH.

tion (mainly D mesons) in Pb + Pb interactions, as well as
on the measurements with oxygen nucleus beams.

The goal of measuring the charm hadron production
in Pb + Pb collisions is to obtain the first data on the av-
erage number of charm quark—antiquark pairs produced
in the full phase space in heavy ion collisions. Besides,
the first results on the collision energy dependence and the
system size will be presented. This should significantly
help to answer the following questions: what is the mech-
anism of the open charm production, what is the influence
of the deconfinement onset on the open charm production,
and, how does the quark—gluon plasma affect the J/y pro-
duction [11]?

The SPS and PS Experiments Committee (SPSC) at
CERN has recommended the approval of the SPS beam
time for the NA61/SHINE programme, and the CERN
Research Committee has endorsed these recommenda-
tions.
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CTpykTypa siiep 4 MeXaHU3MBbI
peaKkuuil HyKJIOHHBIX Iepenay

Peakuyn MHOTOHYKJIOHHBIX TI€pefad SIBISIOTCS (-
(DEeKTHBHBIM METO/IOM IOJIyYEHUS M U3yUCHUS CTPYKTYPBI
9K30THYECKHUX s/ep. BrepBrie 11 3TOro peakiuu MHO-
TOHYKJIOHHBIX Tiepenad Obuti npumeHensl B JISIP OUSIN
B OKcIiepuMeHTax rpymnmsl B. B. BonkoBa, B KOTOpBIX OBLTO
TOJTy4eHO OoJiee JiecsTKa HOBBIX siiep Ha TpaHuIax Hew-
TPOHHOM CTaOMIBHOCTH. MeEXIy TeM HYXXHO OTMETHTb,
YTO CEUCHHUS PeakKLuii mepeaad, MIpUBOIAIINX K 00pa3oBa-
HUIO DK30TUYECKUX SIIEp B OCHOBHOM COCTOSIHHM, MOTYT
OBITH OYCHB MaJbI.

JlnanasoH ceyeHU! NPOCTUPAETCS OT HECKOJIBKUX
HaHOOapH 10 MuKpoOapH. Bee 3T0 HakmanbsiBaeT ompe-
JICTICHHBIC YCJIOBHS Ha JKCIIEPUMEHTAIBbHYIO METOIUKY:
HEOOXOJMMOCTh M3MEPEHHsI TIPOAYKTOB MO TEPEIHUMHU
yrmiamu, BbICOKast 3()(heKTHBHOCTD MCHONB3yEMBIX CIICK-
TPOMETPOB, BBICOKOE pPa3pelIeHHEe MO Macce M 3apsmy
00pazyIommxcsl B peakiuy MPOAYyKTOB, BO3MOXKHOCTH Ce-
Taparyy IPOAYKTOB PEaKIMH U s/Iep NEPBUYHOTO MydKa.

[l uccrienoBaHus peakMii MHOTOHYKJIOHHBIX Iepeaay
B JISIP OMSIU Gblna cozgana SKCIepUMEHTalIbHas ycTa-
HOBKa, BKJIIOYAMONIasg B ce0s MarHUTHBIM aHaIu3aTop
BbIcokoro paspemenns (MABP), a Taxke cnenmanbHas
KaMepa paccesHus ¢ JIorapu(pMUIECKIMHU TOIYIIPOBOI-
HUKOBBIMH JleTeKTOpaMu-Teraeckonamu (tonmuHoi 10,
50, 100 u 3500 MKxM). DTO MO3BOISIIO UACHTU(DHUITUPO-
BaTh U U3MEPATh IHEPreTUYECKUE U YIIIOBBIE pacipese-
JIeHUs] IPOAYKTOB PeakUuil repejad B NIMPOKOM JiUaria-
30He yroB (oT 0° mo 160°) ¢ BEICOKHM YTIIOBBIM U YHEP-
TeTHUYECKUM pa3pelieHueM. M3MepeHus noj nepeiHuMu
yIJIaMH OCYIIECTBIISIIIMCH C TMOMOIIBI0 MarHUTHOTO aHa-
JM3aTopa BhICOKOTO paspenieHuss MABP, 4To mo3Bosso
NPOBO/INTH WACHTHU(PHKALMUIO MPOMYKTOB peakuuid mo A
1 Z ¢ abCOMOTHOM TOYHOCTBIO.

[IpoBeneHHbIE HCCIETOBAHUS IOKA3ald, YTO MpPH
B3aMMOJICHCTBUHN CIA0OCBSI3aHHBIX KIACTEPHBIX SAEp
B XapaKTEPUCTHKAX WX B3aUMOACHUCTBUS C SIpaMHU-MU-

Yu. E. Penionzhkevich

Structure of Nuclei and Mechanisms
of Nucleon Transfer Reactions

Multinucleon transfer reactions are an efficient meth-
od for producing and studying the structure of exotic nu-
clei. For the first time, multinucleon transfer reactions were
used for this purpose at JINR FLNR, in the experiments of
the group of V. V. Volkov, in which more than a dozen new
nuclei were obtained at the neutron stability boundaries.
Meanwhile, it should be noted that the cross sections for
transfer reactions leading to the formation of exotic nuclei
in the ground state may be very small.

The range of cross sections extends from several
nanobarns to microbarns. All this imposes certain condi-
tions on the experimental technique: the need to measure
the products at forward angles, the high efficiency of the
spectrometers used, the high mass and charge resolution
of the products formed in the reaction, and the possibil-
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ity of separating the reaction products and nuclei of the
primary beam. To study multinucleon transfer reactions,
an experimental setup was created at JINR FLNR which
includes a high-resolution magnetic analyzer (MAVR)
and a special scattering chamber with logarithmic semi-
conductor detector-telescopes (10, 50, 100, and 3500 um
thick). This made it possible to identify and measure the
energy and angular distributions of the products of trans-
fer reactions in a wide range of angles (from 0° to 160°)
with a high angular and energy resolution. Measurements
at forward angles were carried out using the high-resolu-
tion magnetic analyzer MAVR, which made it possible
to identify reaction products by A and Z with absolute
accuracy.
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MIEHSAMH TIPOSIBISIOTCS OCOOEHHOCTH WX KIJIACTEPHOM
crpykrypbl. B peakiuu 180 (10 MaB/nykinon) + Ta 651
0OHapy’KeH MEXaHU3M MHOTOHEUTPOHHO nepenaun. Kak
MOKA3aHO, B OTUX JKCIIEPHMEHTAX BO3MOKEH MPOIECC
rnepejayl MeCTH HEUTPOHOB JI0 CaMOIr0 HEUTPOHHO-U3-
OBITOYHOTO CTAOMIILHOTO M30TOMA KHUCIOpPOJa C Mac-
coit A =24.

BbUIM MOJy4eHbl U M3yYCHbI HOBbIE U30MEPHBIC CO-
CTOSIHMSL B peakluu ¢ MydkoM HoHoB SHe. B peakuun
45Sc(*He, 1)*Ti BmepBble M3MEpEeHbl OCHOBHOE M BO3-
OyskJeHHbIe cOCTOsHUSA B siape *3Ti, BKirouas 3aceleHue
1300ap-aHaJoroBOro coCTosHus. Mccienosanue peak-
mmii ¥Sc(3He, t)*Ti u 197 Au(®He, t)!°"Hg nokasaio, uto
MX MEXAHU3M MOYKHO OOBACHHTH 3apsI0BO-00MEHHBIMU
npoleccaMu, B KOTOPHIX MPOSBISETCS JIBYXTEIbHBIIH Xa-
pakTep oOMeHa SHepruen.

[IpoBeneHHbI TEOPETUUECKUM aHAIM3 IOJyYEHHbIX
PE3yNbTaToB TO3BOJIMI OOBACHUTH HEKOTOPHIE 3aKOHO-
MEPHOCTH B MEXaHH3MaX PEAKLHUil Iepeiau HyKJIOHOB
C TOYKHM 3PEHHMS JMHAMHUKH PEAKIUH CO CIabOCBA3aHHBI-
MU SIPAMH, KaK PaJIMOAKTHBHBIMHU, TAK U CTAOMIBHBIMH.
C TeopeTHYEeCKON TOUKH 3PEHHs MOKA3aHO, UTO B HU3KO-
SHEPTETUYECKUX SIPO-AJEPHBIX CTOJIKHOBEHHAX IMEpe-
Jada HyKJIOHOB (W/WIM WX TepepacrperelicHne) MOXKEeT
UIparh BaXKHYIO POJIb U IPOSIBIATHCS KAK HEMOCPEICTBEH-

HO B KaHaJlaX HYKJIOHHBIX Il€pefiad, Tak ¥ B U3MEHEHUU
MOTEHIMATIbHOI HEPTHH CUCTEMBI, YTO, B CBOIO OYepe/b,
INPUBOIUT K M3MEHEHUIO CEUEHHH OTHENbHBIX KaHAJIOB
U TIOJIHOTO CEYEHHs PeaKLUH 10 CPAaBHEHUIO C MOAEIBIO
C HEU3MEHHOU B XOZI€ CTOJIKHOBEHUS HYKJIOHHOM IIJIOTHO-
ctbto. [lomyueHo xopotiee coracue ¢ KCIEPUMEHTAIIb-
HBIMHM JaHHBIMHM TI0 CEYEHHSIM O00pa30BaHMS yKa3aHHBIX
U30TOIOB TIPU COBMECTHOM YYETE IPOLIECCOB IEeperadn
HEHTpOHAa M MPOLECCOB CIUSHUSI-UCIAPEHUS B paMKax
CTaTUCTUYECKOI Mozenu. PesymsraTsl pacdeToB U momy-
YEHHBIE 3aBUCHMOCTH B PAaMKax 3THX PAacyeTOB IIO3BO-
JISIOT C UX TOMOIIBIO JIeNIaTh SKCTPANOJISIUN Ha Jpyrue
SJIpa, 4TO SIBJISETCS BaKHOW 3afadyell B BOIIPOCE CHHTE3a
HOBBIX DK30TUYECKHX SJIED.

Pesynsrarsl paboTel MOTYT OBITH MCTIONB30BaHBI MIPH
JaNbHEHIIeM HCCIEA0BaHUM MPOLIECCOB Mepefadd Hy-
KJIOHOB W/WJIM KJIACTEPOB, YTO ITO3BOJIUT aHAIN3UPOBATH
JIaHHBIE DKCIEPUMEHTAIbHBIX HCCIIENOBAHUN PEaKIH
C JITKUMHU, PK30TUYECKUMHU U PaJUOAKTUBHBIMU SJIPAMH,
nony4yeHHbIe Kak B JISIP OUSU, Tak u B IpyTuX HAy9IHBIX
nenrpax. Mcnonb30BaHHbIE TEOPETUYECKHE TIOAXO/BI 110~
MOTYT IMPOBECTH MIAHUPOBAHNE HOBBIX IKCIIEPUMEHTOB U
MIPOaHAIU3UPOBATH UX PE3YNIBTATHL.

HccnenoBanus, NpeACTaBICHHBIE B JAHHOM IH-
KJe padoT, NPOBOJAMINCH B KOJIAOOpalMH C HMHCTUTY-

The performed studies have shown that, in the in-
teraction of weakly bound cluster nuclei, the character-
istics of their interaction with target nuclei manifest the
features of their cluster structure. In the reaction 180
(10 MeV/nucleon) + Ta, a multineutron transfer mecha-
nism was discovered. As shown in these experiments, the
process of transfer of six neutrons is possible, to the most
neutron-rich stable oxygen isotope with a mass of A = 24.

New isomeric states were obtained and studied in
the reaction with a beam of 3He ions. In the reaction
45Sc(®He, t)*Ti, the ground and excited states in the
45Ti nucleus were measured for the first time, including
the population of the isobar-analogue state. The study
of the reactions 43Sc(3He, t)*3Ti and '97Au(®He, t)!°"Hg
showed that their mechanism can be explained by
charge-exchange processes with a two-body nature of en-
ergy exchange.

The theoretical analysis of the obtained results made
it possible to explain some patterns in the mechanisms of
nucleon transfer reactions from the point of view of the
dynamics of reactions with weakly bound nuclei, both ra-
dioactive and stable. From a theoretical point of view, it
was shown that, in low-energy nucleus—nucleus collisions,
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the transfer of nucleons (and/or their redistribution) can
play an important role and manifest itself both directly in
the channels of nucleon transfer and in a change of the
potential energy of the system, which, in turn, leads to a
change in the cross sections of individual channels and
the total reaction cross section as compared to the model
with the unchanging nucleon density during the collision.
Good agreement with the experimental data on the cross
sections for the production of these isotopes was obtained
when taking into account neutron transfer processes and
fusion-evaporation processes within the framework of
the statistical model. The results of calculations and the
obtained dependencies in the framework of these calcu-
lations make it possible to use them for extrapolation to
other nuclei, which is important from the perspective of
the synthesis of new exotic nuclei.

The results of the work can be used in further studies
of nucleon and/or cluster transfer processes, which will
make it possible to analyze the results of experimental
studies of reactions with light, exotic, and radioactive nu-
clei produced at JINR FLNR and in other scientific cen-
tres. The theoretical approaches used will help to plan new
experiments and analyze their results.
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sanepuorr gm3uku (Pxex, Yexws), Uucturyrom
anepHorr ¢msukn (Amma-Ara, Kazaxcran), EB-
pasHiCKUM  HAIMOHAJIBHBIM  YHHBEPCUTETOM
M. JI. H. 'ymuneBa (Acrana, Kazaxcran).

Jlannas pabora OblTa TpencTaBieHa Ha KOH-
Kypc HaygHO-MeTomdeckux padbor OVAN.
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MexaHU3MbI KPUCTAJLIA3AIMU
MeMOpaHHBIX 0€JIKOB

B «OHIIEJJIaAX)

MemOpaHHBIE OeTTKN UTPAIOT BAKHYIO POJIb B IIPOIECccax, Ipo-
XOJISIINX B )KUBBIX KJICTKAX, TAKIX KaK ICPEHOC HOHOB Yepe3 MEM-
Opany, peoOpa3oBaHUe SHEPTUU U Iepeada curHaga. TpeTh de-
JIOBEYECKOTO TeHOMa KOTUPYET MMEHHO MeMOpaHHbIe Oenku. M3-3a
CBOCH Ba)XKHOH PO B (PM3UOJIIOTHUHU YEIOBEKAa MEMOpaHHBIC OCIKU
SIBIISIFOTCST. MUIIIEHSMU OKoJIo 60 % HCIoNb3yeMbIX B HACTOsIIEE
BpeMs JekapcTB. Ha cerogas Hamboiee OIMPOKO MPUMEHSIEMBIM
METOJIOM TOJYYCHHUSI OCIKOBBIX CTPYKTYP BBICOKOTO Pa3peIICHUs
SBIISICTCA PEHTTEHOBCKAs KpUCTayuiorpadus, A KOTOpoH HEeob-
XOIIUMBI BBICOKOKAUECTBCHHBIC OCIIKOBBIC KpHCTALIBL. OmHAKO
KPUCTAJUIN3AIUST MEMOPAHHBIX OCJIKOB J0 CHUX IOp CJIOKHAs 3a-
Jada. YHUKaJbHBIE CTPYKTYPHI MEMOpPAaHHBIX OEITKOB COCTABIIAIOT
b ~ 1 % Beex nmeromuxcs B 0aze PDB yHUKaIBHBIX OSITKOBBIX
CTPYKTYP BBICOKOTO Pa3peIICHUs.

The studies presented in this series of works
were carried out in collaboration with the insti-
tutes of the JINR Member States: the Nuclear
Physics Institute (Rez, Czech Republic), the
Institute of Nuclear Physics (Almaty, Kazakh-
stan), the L. N. Gumilyov Eurasian National Uni-
versity (Astana, Kazakhstan).

This work is submitted to the competition of
scientific and methodological works of JINR.
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Mechanisms of Membrane
Protein Crystallization
in “Bicelles”

Membrane proteins (MPs) play an essential role in living cell
processes such as ion transport across the membrane, energy con-
version, and signal transduction. One-third of the human genome
encodes membrane proteins. Due to their significant role in human
physiology, membrane proteins are the targets of about 60% of
currently used drugs. To date, the most widely used method for
obtaining high-resolution protein structures is X-ray crystallog-
raphy, which requires high-quality protein crystals. However, the
crystallization of membrane proteins remains a major challenge.
Unique structures of membrane proteins account for only~1% of
all available unique high-resolution protein structures.
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Uto0BI penmuTh 3Ty mpobiemy, B 1996 1. 6611 mpeio-
JKEH HOBBII METOJ| KPUCTAIIIM3aLUH MEMOPAHHBIX OEIIKOB
B Marpule JIMMAAHOW KyOmueckoi (a3zpl. DTOT MOAXON
TTO3BOJIMJT KPUCTAJITM30BaTh CIOKHBIE MEMOpaHHBIE Oel-
KH (HampuMep POJIOICHHBI U PEIENTOPHI, CBSI3aHHBIE C
G-0enKoM), KPUCTAIUIBI KOTOPBIX JI0 3TOTO HE YAaBaJIOCh
MOJIYYUTh B TEUCHHE ICCATUICTHH. DTOT IN MESO MOaXO0x
Hallle]l CBOE JlajibHelIee pa3BUTUE U ObLT JOIOJIHEH JAPY-
TMMH METOJIaMU M TTofxoamu. Hanpumep, pasBuiiicek Me-
TOJIbI KPUCTAJUTU3ALNH B KyOHnUecKoi (ase, cocTosmei 13
JWITUIOB C Pa3INYHBIMHU CBOMCTBAMU, KPUCTAITH3ALINH 13
HAHOJMCKOB Ha 0OCHOBE Oesika MSP wiu momumepcoaepixa-
[IMX HAHOJMCKOB M KPUCTAJUIN3AINY OCIIKOB U3 OUIIEILI.

bunemutel hopMupyroTCSl ONpeneNeHHBIMH CMECSIMH
JIMITUJIOB M JICTEPIeHTOB U MPEJCTaBISIOT COOOW JHCKO-
00pazHble YaCTUIIBI. SIIPOM ITHX JIMCKOB SIBIISIETCS JINTIH -
HBII OMCIIOHN, KOTOPBIH 110 KpasiM OKPY>KeH JAeTePTeHTHBIM
00oaKoM. buremtsl TakuM 00pa3oM UMHTHPYIOT KIETOU-
HYI0 MEMOpaHy M IPEKpacHO CTaOMIIM3UPYIOT MeMOpaH-
HbIE OJTKH B BOAHBIX PACTBOpAx.

B 2002 1. 6b11 BriepBBIC TPEAICTABICH HOBBIH METOJ
KPHUCTAJUIM3AIIMM MEMOpaHHbBIX OCJIKOB, OCHOBAHHBIH Ha
OMIIeIUIIPHBIX JIMIIAIHO-AETEPreHTHIX cucremax. C Tex
TIOp € TIOMOIIBIO 3TOTO MOAXO0AA OBIIO KPUCTAIUTU30BAHO
HECKOJIbKO Ba)KHBIX MEMOpaHHBIX OenkoB. TeM He MeHee

MEXaHU3M IpoIlecca KPUCTALIM3ALNK O CHX IIOp OCTa-
eTCs HESICHBIM M IPUMEHEHNE 3TOH METOIUKH Ha TPaKTH-
KE€ ONHUPAETCs B OCHOBHOM Ha OMbIT, TIOJyYCHHBIH MTyTeM
npo0 U OMIMOOK.

YacTto MCNONB3yeMbld TEPMUH KPUCTAJLIU3ALUs U3
OMIIeIT MOXKET O3HauaTh TOJIBKO TO, YTO MCXOIHAs KpH-
CTaJUIM3AIMOHHAs MaTPUIIA IIPECTABIISIET COOOM JKUKYIO
(hazy, cocTosmryto U3 oML, MeMOpaHHBIX OCJIKOB (OKpY-
JKCHHBIX MEMOpPaHHON CHCTEMOH, HMUTHPYIOIICH OHOI0-
rHYecKyto MeMOpany) u Oydepa. OxHaKo HEN3BECTHO, YTO
MPOUCXOIUT C KPHCTAUIM3ALMOHHOW MaTpHUIeH Iocie
Hayasia KpUCTAIUTH3anH (TIpH T0OaBICHUH IIPECUITUTATA)
1 KaKkoBO ee (pa30BOE COCTOSHUE (CTPYKTypa) B MpoIiecce
pocTa KPUCTAIIOB.

VYuenste u3 JIHO OUAN u MOTU coBmecTHO
C KOJUIETaMH U3 EBPOIEHCKUX HHCTHUTYTOB C IOMOIIBIO
MaJIOyIJIOBOTO paccesiHusi HEHTPOHOB M PEHTTEHOBCKUX
Jy4dell HUCCIeNOBalU DBOJIOLUI0 CTPYKTYPBl KpHUCTal-
JM3alMOHHOTO MaTpHKca OT HadaJIbHOTO OWIEIUISIPHO-
IO COCTOSIHHUS JI0 KOHEYHOTO TI'eJIbIIOIOOHOT0, B KOTOPOM
HayuHaeTcs: (opMUpOBaHHE OENKOBBIX KpuCTawioB [1].
OKCIEepUMEHTHl MPOBOAWINCH Ha crekrpomerpe IOMO
(peakrop MBP-2, OUSIN), ciektpometpe Rigaku (MDOTN)
u criektpomerpe BM-29 (ESRF, I'pero6is, @panmms).

To overcome the challenge, a new method, i.e., MP
crystallization in the lipid cubic phase (LCP) matrix, was
introduced in 1996. This approach allowed crystallization
of challenging MPs (e.g., thodopsins and G protein-cou-
pled receptors) that have resisted crystallization with the
standard vapor diffusion methods for decades.

The in meso crystallization approach was further de-
veloped and expanded with other methods and tools, e.g.,
the utilization of lipids with varied properties to create
the LCP matrix, crystallization from MSP-based or poly-
mer-bounded nanodiscs, and crystallization from bicelles.

Earlier, bicelles were introduced as a membrane
mimicking model potentially superior to micelles. It was
shown that some mixtures of lipids and detergents form
disc-shaped particles, with a lipidic bilayer, a core, and a
detergent-stabilized rim providing a stabilizing environ-
ment for MPs by mimicking native cellular membranes.

In 2002, for the first time, a new method for crystalliz-
ing membrane proteins based on bicelle forming lipid/de-
tergent systems was presented. Since that time, several im-
portant membrane proteins have been crystallized by this
approach. Nevertheless, this method, whose mechanism is
still unclear, only relies on exhaustive trials and errors. The
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often-used term “crystallization from bicelles” may only
mean that the initial crystallization matrix is a liquid phase
comprising of bicelles, membrane proteins (surrounded
by native membranes or membrane mimicking systems),
and buffer. However, what happens with the crystallization
matrix after the initiation of crystallization (upon adding
precipitant) and what the phase state (structure) is when
crystals grow is not known.

Scientists from the Frank Laboratory of Neutron
Physics of JINR and Moscow Institute of Physics and
Technology, together with colleagues from European in-
stitutes performed the small-angle X-ray and neutron scat-
tering studies of structural evolution of the crystallization
matrix from the initial bicelle to the final jelly-like state
where MP crystals grow [1]. The experiments were carried
out on the YuMO spectrometer (IBR-2 reactor, JINR), the
Rigaku spectrometer (MIPT), and the BM-29 spectrome-
ter (ESRF, Grenoble, France).

Since standard crystallization tools (such as sitting
drop or hanging drop) are not suitable for simultaneous
performing small-angle experiments, an equivalent crys-
tallization procedure in glass capillaries was developed
(Fig. 1). The bacteriorhodopsin (BR) from Halobium
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[TockonbKy cTaHIapTHBIE METOJUKH KPUCTAIIH3AUN
(Takue Kak cupasdas Kamjsl WM BUCSYas Kalllsl) HE MOJ-
XOJISIT JUTS TIPOBENICHUS SKCTIEPUMEHTOB 110 MaJIOYIJIIOBOMY
paccestHnIO, ObUTa pa3paboTaHa SKBUBAICHTHAS MPOIETY-
pa KpHCTAIIH3aIMX B CTEKIIIHHBIX Kamwuisipax (puc. 1).
B kagectBe MeMOpaHHOTO OeiKa OBLT B3AT OaKTEPHOPO-
norcun u3 Halobium salinarum. TIponenypa kpucranim-
3aIli| COCTOSIIA U3 CIIEAYIOIINX IIIaroB: maru 1, 2 — mpu-
TOTOBJICHHE KPUCTAJUIU3AIMOHHON CHCTEMBI M CO3JaHuE
YCIIOBHH JUT pocTa KPUCTAIUIOB, IIar 3 — 3arevyaTbIBaHNe
KPHCTAJUIOB C TOMOIIBIO BOCKa, mar 4 — HaOmoaeHne
32 POCTOM KpPUCTAJIIOB OaKTEpHOpOnONCcHHA. B Teuenne
9TanoB 2—4 HaOIIONEHNE 3a CTPYKTYPHBIMH ITapaMeTpaMu
KPHCTAJUIM3AIIHOHHOTO MaTpPHKCa U POCTOM KPHUCTAUIOB
MIPOBOJIMIIOCEH B PEXKNME PEATBHOTO BPEMEHH C HCTIOIB30-
BaHHMEM MaJIOYTJIOBOTO PACCESHUSL.

B ommume oT cylecTBylOIIeH MapaaurMbl KCIIe-
PUMEHTHI 110 MajOyIJIOBOMY PACCEsTHHUIO MOKAa3alld, YTO
3apokI€HNE OCNKOBBIX KPHUCTAIUIOB IPOUCXOIHUT IIOCIE
(hopmupoBaHUs TENBIIONOOHON (Pa3bl, KOTOpas SBISETCS
OWIeIUIAPHON TOJNBKO HAa HAYaJIBbHBIX JTarax 3KCIEpH-

MEHTa, a 3aTeM OHa (OPMHPYET JICHTOTOMOOHBIE B3aH-
MOCOEIMHEHHbIEe JaMenbl. CoeMHEHUE JIaMeT MEKIY
co0oii moMoraeT OeKy MHUTPHpPOBATh MEXKIY MeMOpaHa-
MH K MECTy (POPMHPOBAHUS M POCTa KPUCTAIIIOB (pHC. 2).
IIpouecc kpuctamin3auuy HAYMHAETCS C KUJIKOM CMECH
My pITypHBIX MeMOpaH u Ourern. Ha HaganmbHOM 3Tarne npu
WCTIApEHUH BOJBI M3 KPUCTAIIN3AMOHHON CHCTEMbI KOH-
LEHTpALsl OUIEIT U MyPITypHBIX MEMOpPaH 3HAYUTEIHHO
BO3pacTaeT. 3areM OHWIIeIUTBI CIMBAIOTCS B JIGHTOIOH00-
HBIE JIaMEJUIbl. DTOT MPOIIECC COMPOBOXKIAETCS PacTBO-
pPEHUEM ITypIypHBIX MeMOpaH B 3TUX JaMestax. JIeHTb
(hopmupytoT TenpnomoOHyI0 (azy, KoTopas SBISETCS
IIaBHBIM KOMITOHEHTOM KPHCTAJITM3AIIOHHONW CHCTEMBI,
B KOTOPOH MOSIBISIFOTCSL M PacTyT OEIKOBBIE KPUCTAJLIBI.
OpnHako, moMuMO (POPMHUPOBAHHS JICHT, B CHCTEME TIOSB-
JSIFOTCSL U JPYTHE UHTEPECHBIE CTPYKTYPBI: JTaMeIUIIpHas
¢aza L, Hematndeckas (asa («phase 500-700 A») u no-
KaJbHas JaMesusipHas daza Liryst (puc.2). ®asza L, npen-
CTaBJIsI€T cOCOON MyIBTHIAMEIUIAPHYIO JUITHIHYIO (asy,
TIOSIBJISIFOIIYIOCS  BCIIG/ICTBUE CIMSHUS JIEHTOOJOOHBIX
cTpykTyp. KomraecTBo 310# (pas3sl pacTeT 1Mo Mmepe yMeHb-

Step 1 Step 2 Step 3 Step 4
Purple Puc.1. Cxemarmdeckoe TpeICTaBICHUE
Bicelles membranes IKCIIEPUMEHTAIIBHBIX JTAllOB KPUCTAILIH-
“‘\' T Wax 3aMu GAKTEPUOPONONCUHA B KAIMILIIPax
"..0" ﬂ C HCIOJIb30BAHMEM METOJIa KpHUCTajau3a-
’, “\‘ MM B OULIeIax
\
— — —
Fig. 1. Schematic representation of the ex-
\ / perimental stages of crystallization of bac-
. teriorhodopsin in bicelles within capillaries
Precipitant

salinarum was taken as a membrane protein. The crys-
tallization procedure consisted of the following steps:
steps 1, 2 — preparation of the crystallization system and
crystallization conditions; step 3 — sealing the capillary
with wax; step 4 — monitoring of the formation of the
bacteriorhodopsin crystals. During steps 2—4, monitoring
of the structure of the crystallization system and the growth
of the crystals was performed using real-time small-angle
scattering.

In contrast to the existing paradigm, this study shows
that the jelly-like ribbon state of the “bicelle” crystalliza-
tion matrix, rather than the initial bicelle, is the state where
crystals grow. These lamellar structures are assumed to
be interconnected to help proteins migrate from bilayers
to the place of the crystal formation which is a necessary
condition for the growth of crystals (Fig.2). The process of
crystallization starts with a fluid phase containing a simple
mixture of bicelles and purple membranes (PMs). Initially,
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the concentration of bicelles and PMs increases due to a
decrease in volume of the crystallization matrix upon dry-
ing. Then bicelles fuse to ribbons; this process is accom-
panied by the PM dissolution. Ribbons form a jelly-like
phase, which is the main component of the crystallization
matrix during the appearance and growth of BR crystals.
However, between the appearance of ribbons and crys-
tals, several more types of structural elements appear: the
lamellar lipid phase L, the “phase 500-700 A”, and the
local lamellar phase Liryst (Fig.2). Phase L corresponds to
multilamellar lipid membranes appearing due to the fusion
of ribbons. The amount of L, increases simultaneously
with a slow decrease of ribbon concentration. The “phase
500-700 A” presents a high-ordered structure with a lat-
tice parameter equal to or even higher than the length of
ribbons. We suppose that such structures can correspond to
smectics or cholesterics (chiral nematics). The exact role
of this high-ordered structure for the protein crystallization
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LIEHUSI KOJIMYECTBA JIEHTOMIOJOOHBIX CTPYKTYp B CHCTEME.
daza «500-700 Ay npencrapiser coboii BEICOKOYMOPSI0-
YEHHYIO CHCTEMY C OOJBIINM CTPYKTYpPHBIM IapaMeTpoM,
OMM3KMM MM JIaKe MPEBBINAIOIINM JIMHY OTACIbHOU
JeHTHl. MBI TpearnonaraeM, 4To 3Ta CTypKTypa MOXKET
MMETh CMEKTMYECKMH WM XOJIECTEPUYECKUI NOPSIOK.
Kakyro ponb urpaer gaHHas CTpyKTypa B Ipolecce Kpu-
CTAJUTU3AIINH, [TOKA OCTAETCsI OTKPBITHIM BompocoMm. Pasa
LCryst SBIISICTCS MYJIBTHIAMEIUIAPHON JTHMUAHON (hazoif,
TIOSIBJICHHE KOTOPOW B3aMMOCBSI3aHO C MOSIBICHHEM 30H
HykJeanun kpucramwioB. Ilo Hammm naHHBIM, 3Ta (haza
(pu3MUECKH CBS3aHA C MOBEPXHOCTHIO KPUCTAIIIOB U T10-
MOTaeT OTACNbHBIM OenkaM anup(yHINPOBATH K MECTY
pocTa KpucTasuia.

[Tonmyuyennas nHMOpPMANHS TIOMOKET BHECTH OOJIBIIIE
SCHOCTH B TOHMMAaHHUE TIPOIecca KPUCTAIUIN3AINN MEM-
OpaHHBIX OEKOB IN MESO M WCIOIB30BATH PE3YIbTAThI
B JAJIbHEHIIEM ISl pALlMOHAIILHOTO JU3aliHa JIEKapCTBEH-
HBIX CPEJICTB.
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Puc.2. Cxema, nemoHCTpUpYyIOIas MOCIEA0BATENFHOE MOSIBICHHE/HCUS3HOBEHHE PA3IMYHBIX CTPYKTYPHBIX 3JIEMEHTOB B KPHCTAM-
JHM3aIMOHHOM MaTpukce. OCH COOTBETCTBYIOT BPEMEHH, CIOKHOCTH CHCTEMBI (T.€. KOIMYECTBY HOBBIX OOpPa30BAHHBIX CTPYKTYp) M
KOHIIEHTPAIHX COOTBETCTBEHHO. KOHIIeHTpanust 1aHa B yCIOBHBIX €IMHMIAX U UMEET KadeCTBEHHBIN BH 3aBUCHMOCTH OT BPEMEHHU
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Fig.2. The scheme demonstrating the evolution of the crystallization matrix and sequential appearance/disappearance of various struc-
tural elements. The axes correspond to time, complexity (i.e., number/quantity of the new structural elements that appeared), and
concentration, respectively. Concentration is given in arbitrary units (dependencies of concentrations vs time are shown qualitatively)

process is questionable. The phase L yst Presents multilay-
er membranes, the appearance of which is associated with
the protein nucleation zones. This phase is connected with
the surface of protein crystals and allows the protein to
diffuse to the crystal surface.

Our results help to shed more light on in meso MP
crystallization making it considerably more efficient for
structure-based drug design.
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IIpou3BOIUTEIBHOCTH CYIEPKOMIIBIOTEPA
«T'oBopyn» B OUSUN nocturia 1,1 Ilduionc

14 Hos10pst B O cocrosiack mpe3eHTaIus MOIep-
HU3UPOBAHHOTO CyNepKoMITbioTepa «[ 0BOpyH», IPOU3BO-
JUTEIBHOCTh KOTOPOTO BhIpocia Ha 23,5% u jgocturia
yposast 1,1 Tlduroric. [IpesenTanus mpoxoauia B paMKax
WT-mkonsl, s y9acTust B Kotopoii B JlyOHy mpuexann
6onee 60 ctynentoB u3 13 ynusepcuteroB Poccun.

OcHOBOW ISl co3daHusl cynepkommbiotepa «loBo-
PYH» TOCTYXHJI OTBIT, HAKOIJICHHBIH B Pe3yJbTaTe IKC-
Iutyatanuu rereporenHoro kimacrepa HybriLIT, Bxons-
mero B coctaB MHOTO(YHKITMOHATEHOTO HH(OPMALIHOH-
Ho-BbluncsuTenbHoro komruiekca JIMT OUSIU. HybriLIT
MOKa3al CBOIO BOCTPEOOBAaHHOCTh NPHU PELICHUH 3a]ad
KX]I Ha pemierkax, paaudaliOHHOW OHOJIOTHMH, B IPH-
KJIaJTHBIX MCclieoBaHusIX u Jp. [TocTosHHBINA pocT Yncia
M0JTb30BATENIe W paclIMpeHHe Kpyra pellaeMblX 3a/ad
MoTpeOoBajl HE MPOCTO CYUIECTBEHHO HApaCTHTh BbI-
YHUCIIUTEIbHBIE BO3MOXKHOCTH KJIacTepa, a pa3padoTarh
1 BHEJIPUTH HOBBIE TEXHOJIOTHH, YTO PUBEIIO K CO3AAHHUIO

B 2018 . HOBOHM BBIUMCIMTEIHHOW CHCTEMBI — CyIEp-
xommeioTepa «loBopyr». CK «l'oBopyH» co3maBaics Kak
BBICOKOIIPOM3BOJIUTENbHAS ~MacliTabupyemasi cucrema
C KHJIKOCTHBIM OXJIQXKJCHUEM, O0Jajgaronas IHIepKOH-
BEPI€HTHOW W NPOrpaMMHO-ONPEACIIEMON apXUTEKTY-
poii. B texymiyto kongurypamuio CK «l'oBopyH» BXOasT
BBIYMCIIUTENIBHBIE MOJYJH, COAEpIKAallfe KOMITOHEHTHI
GPU u CPU, a Taxxe uepapxudeckas cucreMa 00paboTKu
1 XpaHEeHUS JTaHHBIX.

Jns CPU-koMIIOHEHTa CyIepKOMITbIOTepa Oblila BBI-
6paHa TCXHOJIOTHUA HOPAMOTO XKUAKOCTHOTO OXJIAXKIACHHUSA
xomnannu 3A0 «PCK Texnonorumy», koTopas sBISET-
cst BemymuM B Poccun pa3paboTUMKOM M MHTErPaToOpOM
«ITOJTHOTO IHMKJIa» CYNEePKOMIBIOTEPHBIX PEUIeHHH 1 00-
JaJaeT LEIIbIM PSIIOM COOCTBEHHBIX MHHOBAIIMOHHBIX pa3-
pabotok. biaromaps BHEIPEHHIO 3THX TEXHOJIOTMH IS
CK «IoBopyH» ynanoch A0CTUYb PEKOPAHON IMIOTHOCTH
pa3MenIeHns BEIYUCIUTENBHBIX y310B Ha mKad (153 y3ma

D. V. Podgainy, O. L. Streltsova, O. A. Gorbachev

The Performance of the “Govorun”
Supercomputer at JINR Reached 1.1 PFlops

Within the IT School, which was held on 14—
19 November at the Joint Institute for Nuclear Research
in Dubna, bringing together over 60 students of 13 uni-
versities from Russia, a presentation of the modernized
“Govorun” supercomputer took place. The performance
of this high-performance system enhanced by 23.5% and
reached 1.1 PFlops.

The “Govorun” supercomputer was created on top of
the experience gained during the operation of the HybriLIT
heterogeneous cluster, which is part of the JINR MLIT
Multifunctional Information and Computing Complex.
HybriLIT has shown its relevance in solving tasks of QCD
on lattices, radiation biology, applied research, etc. The
continuous growth in the number of users and the expan-
sion of the range of tasks to be solved entailed not only
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a significant increase in the computing capabilities of the
cluster, but the development and implementation of nov-
el technologies, which resulted in the creation in 2018 of
a new computing system, the “Govorun” supercomputer.
The “Govorun” supercomputer was created as a high-per-
formance, scalable liquid-cooled system with a hypercon-
verged and software-defined architecture. The current con-
figuration of the “Govorun” supercomputer involves com-
puting modules containing GPU and CPU components, as
well as a hierarchical data processing and storage system.
The technology of direct liquid cooling of CJSC
“RSC Technologies”, which is the leading Russian devel-
oper and integrator of the “full cycle” of supercomputer
solutions and has a number of its own innovative devel-
opments, was chosen for the CPU component of the su-
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JlaGoparopust HHYOPMAIIOHHBIX TEXHOIOTUI

uM. M. T Memepsxopa. Corpynauk 3A0 «PCK TexHomornm»
0. H. Muraine pacckasbIBaeT 0 TEKyIIEM dTare MOICPHU3AINT
cynepkommsiorepa «loBopyH»

percomputer. Thanks to the introduction of these technol-
ogies, the “Govorun” supercomputer managed to achieve
a record density of placement of compute nodes per rack
(153 nodes vs 25 nodes for air cooling), and the operation
in the “hot water” cooling mode made it possible to use the
year-round free cooling mode (24 x 7 x 365). In addition to
high-energy efficiency, this approach enabled scientists to
significantly simplify the infrastructure of the supercom-
puter centre, i.e., the cooling system of the “Govorun”
supercomputer was created using only dry cooling tow-
ers that cool the liquid using ambient air. Due to liquid
cooling, the average annual PUE indicator of the system,
reflecting the level of energy efficiency, is less than 1.06.
That is, less than 6% of the total electricity consumed is
spent on cooling, which is an outstanding result for the
high-performance computing (HPC) industry. The given
system is the first system in the world with 100% liquid
cooling; all components, namely, compute nodes, network
switches and the data storage system, are cooled.

The current stage of the modernization, related to
the expansion of the CPU component, was implemented
within a hyperconverged approach to building a comput-
ing complex, which underlies the “Govorun” supercom-
puter. Hyperconvergence allows orchestrating computing
resources and data storage elements, as well as creating
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The Meshcheryakov Laboratory of Information Technologies.
Yu. N. Migal (CJSC “RSC Technologies™)

speaks about the current stage of the modernization of the
“Govorun” supercomputer

computing systems on demand, taking into account the
needs of user applications, with the help of the RSC BasIS
software. The notion “orchestration” means the logical dis-
integration of a compute node into separate components,
such as compute cores, data storage elements (SSDs), with
their subsequent integration into the configuration. Thus,
computing elements (CPU cores and graphics accelera-
tors) and data storage elements (SSDs) form independent
sets of resources (pools). Due to orchestration, the user
can allocate for his task the required number and type of
compute nodes (including the required number of graphics
accelerators), the required volume and type of data storage
systems, as well as automatically configure the required
software, including parallel file systems. After the task is
completed, the compute nodes and storage elements are
returned to their corresponding pools and are ready for
the next use. This feature enables to effectively solve user
tasks of different types, to enhance the level of confiden-
tiality of working with data and avoid system errors that
occur when crossing the resources for different user tasks.
The storage-on-demand system implemented on the hyper-
converged nodes of the first modification under the man-
agement of the Lustre file system allowed the “Govorun”
supercomputer to take the 9th place in the 10500 world
rating (June 2018) for HPC storage systems.
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MPOTHB 25 y37OB I BO3AYLIHOTO OXJIAXKIICHHS), a pa-
0oTa B pexxMMe OXJIAKACHHS «ropsiueii BOJOI» M03BOIH-
Jla MCHOJIB30BaTh KPYDJIOTOMW4HBIN pexxum free cooling
(24 x7%365). [ToMmumMO BBICOKOH HEProd3(h(heKTHBHOCTH,
TaKoOM IOAXOZ IO03BOJIMJI CYLIECTBEHHO YIPOCTUTb HH-
(dpacTpyKTypy CYNEpKOMITBIOTEPHOTO IIEHTpa — CHCTe-
Mma oxiaxnaerns CK «['oBopyH» co3maHa ¢ mpUMEHEHHEM
TOJNIBKO CyXHX T'PaJnpeH, OXIaXIAOIIUX KHIKOCTb HPH
TIOMOIIY OKPY)KaIOIIEro BO3/yXa. 3a CYET MPUMEHECHUS
KHUJKOCTHOTO OXJIQKACHHSI CPEIHETO/I0BOM ITOKa3arelb
PUE-cuctemsl, otpaxkatommii ypoBeHb 3(dekTuBHO-
CTH HUCIIOJIb30BaHMUS AJIEKTPOIHEPIHHU, COCTABISIET MEHEe
yeMm 1,06. To ecThb Ha OXJIQXJECHUE PACXOAYETCsl MEHee
6% Bcero morpedmsiemoro CK «l'oBopyn» anekTpuue-
CTBa, 4TO ABJSETCA BhLIAOIIUMCS pesynsTaroM s HPC-
nHnycrpun. IlocTpoeHHass cuctema sIBISIETCS TEPBOM
B Mupe cuctemoit co 100 %-M KUAKOCTHBIM OXJTaXKICHH-
€M, T.€. XKHJKOCTHBIM 00pa3oM OXJIaXKJA0TCsl BCE KOMIIO-
HEHTBI: BBIYHCIIUTEIbHBIC Y3JIbl, CETEBbIE KOMMYTaTOPBI
CHCTeMa XpaHECHUS JaHHBIX.

Texkywuil 3Tanm MOAEpHU3aLUM, CBSA3aHHBIA C pac-
mupenueM CPU-koMIOHEHTa, OCYIIECTBICH B paMKax
THIIEPKOHBEPTEHTHOT'O MTOAX0/a K IIOCTPOSHHIO BBIYHCIIN-
TEIHHOTO KOMITIeKca, mojokeHHoro B ocHOBY CK «IoBo-
pyH». ['MIIEpKOHBEPreHTHOCTh IO3BOJISIET «OPKECTPH-

pOBaTh» BBIYUCIUTENBHBIME PECYypcaMH U 3IEMEHTAMHU
XpaHEHMS JaHHBIX U CO3/1aBaTh, UCHOIb3Ys MPOrpaMMHOE
obecrieuenne PCK BaslIC, BBIYKCIIHUTEIBHBIE CHCTEMBI,
KOH(HUTYpaLii KOTOPBIX 3aBUCST OT MOTPEOHOCTEH TI0Nb-
30BaTENIbCKUX NpUIIokeHUH. [Tog TepMUHOM OpKecTpanus
NoAipa3yMeBaeTcs JIOTHUecKasi JIe3MHTErpalusl BEIUNCIU-
TEJIFHOTO Y3712 Ha OT/ICbHBIC KOMITOHEHTBHI, TAKHE KaK BbI-
YUCITUTEBHBIC SI/Ipa, SIEMEHTHI XpaHeHNs JaHHBIX (SSD-
HaKOIUTEJHN), C MOCIIECAYIOINM X 00bETMHEHHEM B KOH-
¢urypanuto. Takum 00pa3oM, BHIYNCIUTENbHBIC IEMEH-
1o (CPU-sinpa u rpadudgeckie yCKOPUTEIHN) U 3JIEMEHTHI
xpaHeHus aHHbIX (SSD-auckn) 00pa3yloT He3aBUCHMbIE
HaOopsl pecypcoB (mynbl). brmaromapst «opkecTparim»
TI0JTb30BATENL MOXKET IO CBOIO 3a/1ady aJuIOHPOBaTh He-
00XOJIIMO€ YHCJIO M THI BEIYUCIUTEIBHBIX Y3JI0B (1 YHC-
70 TpaUYECKUX YCKOPHUTEINICH), HEOOXOAUMEBIH 00BEM U
THUIT CUCTEM XPAHEHUs JaHHBIX, @ TAKXKE aBTOMaTHUECKH
HacTpouTh Heobxonumoe [10, B ToM unciie mapaiieabHbIe
¢aiinossie cuctemsl. [locne 3aBepiieHus 3a1a4n BbIYHC-
JWUTENbHBIE s[pa W AJIEMEHTHl XpaHEHWs BO3BpallaroT-
Csl B COOTBETCTBYIOIHE ITyJIbI M TOTOBBI K CJIEAYIOLIEMY
UCIIOJIb30BaHUIO. JTO CBOWCTBO Mo3BousieT d(dhexTHBHO
pelarh MoJIb30BaTeNIbCKHUE 3aa4H Pa3HbIX TUIIOB, MOBBI-
CHUTb YPOBEHb KOH(HICHINAIEHOCTH PAOOTHI C TAHHBIMH,
n30€eXaTh CUCTEMHBIX OIMNOOK, BO3HUKAIOUIUX MPH Tepe-

As a result of the modernization, the CPU component
was extended to 32 hyperconverged compute nodes based
on two Intel Xeon Platinum 8368Q processors (frequen-
cy 2.6 GHz, 38 cores, cache 57 MB, TDP 270 W) each,
DDR4 RAM modules (256 GB per node), 8 Intel Optane
DC Persistent Memory modules (2 TB per node), 4 EDSFF
E1.S NVMe SSDs (16 TB per node), and an M.2 NVMe
SSD with a capacity of 128 GB. In addition, each node
is equipped with two 100-Gb/s Intel Omni-Path adapters.

The uniqueness of the upgrade makes it possible to
create a layer of “very hot” data with a capacity of 8 PB
in the hierarchical data processing and storage system of
the “Govorun” supercomputer. The creation of such a hi-
erarchical system was defined by its relevance for work-
ing with Big Data, primarily for the NICA megaproject.
According to the speed of accessing data, the system is
divided into layers, namely, “very hot data”, the most de-
manded data to which it is currently required to provide
the fastest access, “hot data”, and “warm data”. Each layer
of the developed data storage system can be used both in-
dependently and as part of data processing workflows. At
the moment, as a layer of “very hot data”, the latest DAOS
(Distributed Asynchronous Object Storage) technology for
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Big Data processing, which has shown its promise for deep
learning tasks and for the operation of quantum simulators
to emulate a larger number of qubits, is being implemented
on the “Govorun” supercomputer. For the high-speed data
processing and storage system, the “Govorun” supercom-
puter received the prestigious Russian DC Awards 2020 in
nomination “The Best IT Solution for Data Centers” .

The hyperconvergence of new compute nodes has al-
ready enabled their use for the tasks of mass generation
and data reconstruction within the NICA MPD experi-
ment. At the same time, at different stages of generation
and reconstruction, there is a need for different access rates
to data; for example, for long-term storage tasks, access
speed is not an important factor, however, for reconstruc-
tion tasks, speed plays a relevant role. In addition, for a
number of MPD tasks, there was a need for a large amount
of random-access memory (RAM), which is satisfied by
new nodes. Thus, methodologically, to ensure all work-
flows for the tasks of the NICA megaproject, a system that
combines both computing architectures of different types
and the developed hierarchical data processing and storage
system was created on the “Govorun” supercomputer. The
computing resources and the hierarchical data processing
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CEYEHUH PECYPCOB [UIS PA3JINYHBIX TOJIb30BATEIbCKUX 3a-
nad. Peanm3oBaHHast HA TUTIEPKOHBEPTEHTHBIX y3/1ax Iep-
BOM Oo4Yepey CUCTEeMa XpaHEHHs JaHHBIX MO TPEOOBAHUIO
(storage-on-demand) mox ympaBieHueM (haitmoBoii cucre-
Mbl Lustre mno3Bomwia cynepkomnbroTepy «l0BOpyH»
3aHATE 9-¢ MecTo B MupoBoM peituare 10500 (uioHB
2018 r.) mns cuctem xpanenus ganasix HPC-kacca.

B pesynerare monepuuzanun CPU-KOMIOHEHT OBLI
pacmmpeH Ha 32 THIEPKOHBEPICHTHBIX BBIYMCIHTEINb-
HBIX y371a Ha 0aze 1Byx mporeccopoB Intel Xeon Platinum
8368Q (wactota 2,6 I'Tm, 38 sxep, kot 57 Mobaiit, Termio-
BhIeneHue 270 BT) B kax oM, MOIyIelt oiepaTuBHOM 1a-
Matu DDR4 — 256 T'b na y3en, 8 momyneit sHepronesa-
Bucumoit mamsaTu Intel Optane DC Persistent Memory —
2 Thb Ha y3em, 4YeThIpex TBEPAOTEIBHBIX IHCKOB SSD
B ¢opmpaxrope EDSFF EL.S (pymep) ¢ mHTepdeticom
NVMe — 16 Tb Ha y3ed, a Takke ¢ TBEpAOTEIHHBIM JTHC-
koM SSD NVMe B popmare M.2 emroctsio 128 I'b. Kpome
TOTO, KaXKABIN y3en cHaOkeH aByMs amanTepamu Intel
Omni-Path ¢ mpomyckno#t cnoco6HocTRIO0 100 I'6HT/C.

VHHMKaIbHOCTh TAKOTO PACIIMPEHUS] MO3BOJSET CO-
3[aTh CJON «OYEeHb TOPSYNX» TAHHBIX eMKOCThio 8 I1b
B MEpapXUUECKOil crcTeMe 00pabOTKH M XpaHEHUS IaH-
HeIXx CK «loBopyn». Co3nmaHme Takol HepapXHuecKon
CHCTEMBI OBLIO OOYCITOBIICHO €€ BOCTPEOOBAHHOCTHIO IS
paboTHI ¢ OONMBIIMMHU JAHHBIMH, MPEXE BCErO T Mera-
mpoekTta NICA. ITo ckopocTn 10CTyna K TaHHBIM CHCTEMa
pasaeneHa Ha ypOBHHU: «OYEHb TOpsiYMe» JNaHHbIE — Hau-

Oonee BocTpeOOBaHHBIE JAHHBIC, K KOTOPBIM B HACTOSIINI
MOMEHT TpeOyeTcst 00eCTIeunTh CaMbIii OBICTPBIN AOCTYTI,
«TopsYMe» JTaHHBIE U «TeIuIbley JaHHble. Kaxaplid ypo-
BEHb Pa3pabOTaHHOI CHCTEMbI XpaHEHHs JTaHHBIX MOXKET
HCTIOJIb30BAThCSI KAK CAMOCTOSITEIBHO, TaK U B COCTaBE pa-
6ounx mporeccoB 00padOTKM AaHHBIX. B HacTosmee Bpe-
Ms Ha CK «[oBOpyH» B KauecTBE CJIOSl «OYE€HB TOPSTIUX»
JIAHHBIX OCYILIECTBIISIETCSI BHEAPEHUE HOBEMILEH TEXHO-
normu DAOS (Distributed Asynchronous Object Storage)
UIE 00pabOTKH OOJNBIINX MaHHBIX, TOKa3aBIIEH CBOIO
MEPCTIEKTUBHOCTD JUTS 3371a4 TIyOOKOro OOY4eHHs U IS
pabOTBl KBAHTOBBIX CHUMYISITOPOB IIPU SMYIALUH OOJNb-
[IeTO YHUClia KyOWTOB. 3a BBICOKOCKOPOCTHYIO CHCTEMY
00pabotku n xpanerus naHHbIX CK «'oBOpyH» mOTy9ni
npecTkHyo npemuo Russian DC Awards 2020 B Homu-
Harn «Jlyumee UT-pemienne amsi MEHTPOB 00pabOTKH
JTAHHBIX».

I'mnepKOHBEPreHTHOCTh HOBBIX BEIYHCIUTENBHBIX y3-
JIOB y’K€ MO3BOJIHIIA 33€HCTBOBATh MX UIS 3a[ad Macco-
BOMW TeHepanuy 1 PEeKOHCTPYKIHMH JAHHBIX SKCIIEPUMEHTA
MPD NICA. IIpu 5TOM Ha pa3HBIX dTamax TeHepalud 1
PEKOHCTPYKIIMH BOSHUKAET MOTPEOHOCTD B Pa3HON CKOPO-
CTH JIOCTyNa K JAHHBIM, HAIIPUMeED, JUIS 3a1ad JOJITOBpe-
MEHHOTO XpPaHEHHsI CKOPOCTh JJOCTyIa HE SIBISETCS BaXK-
HBIM (pakTOpOM, a ATt 3a7a4 PEKOHCTPYKIMU UIPAET Cy-
LIECTBEHHYO pouib. Takxke A psga 3agad MPD Bo3Hukna
MOTPEOHOCTH B OOJNBIIOM 00bEMe ONEepPaTHBHON MaMATH,
KOTOPOMY YJOBJIETBOPSIIOT HOBBIE y3IIbl. Takum 00pazom,

GPU-kommoneHT/
GPU component

INunepxonBeprenTHBIN C3I-KOMIOHEHT
1 y3JIbl HePAPXUUYECKOH CHCTEMbI

Hypercoﬁverged CPU component
and nodes of the hierarchical data

00pabOTKY M XpaHEHUS! JTAHHBIX processing and storage system

Pacrnionoxenne HoBbIX y310B CK «IoBopyH» Placement of new nodes of the “Govorun” supercomputer

—EI
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METO/IOJIOTHYECKH, [T 00eCTIedeHnsI BceX pabodmx mpo-
meccoB g 3amad Meranpoekta NICA Ha CK «l'oBopyH»
CO3/IaHa CUCTEMa, COUETAIOMIasl B ce0e KaK BBIUMCIUTEIb-
HBIE aPXUTEKTYPBI Pa3INUHBIX TUIIOB, TaK U Pa3BUTYIO He-
papXuUYecKyro cHUCTeMy OOpaOOTKM M XpaHEHHS JaHHBIX.
BoruncnurensHble pecypehl M Hepapxudeckas CHCTeMa
o0pabotkn n xpanenus maHHbIXx CK «loBopyH» ObLIH
uHTEerpupoBaHbl Ha Oaze miardopmer DIRAC B pacmpe-
JIETICHHYIO0 T€TEPOTeHHYIO Cpely, BKIIOYAONIyI0 B ceOs
pecypcest OUSIN u crpan-y4yacthut. [IpakTtiuka ucmois-
30BaHMS Pa3IMYHBIX BBIYUCIUTENBHBIX pecypcoB OMSAN
1 IPYTUX WHCTHUTYTOB KoJumaboparmu MPD moxkasaia, 94To
Ha cerogHs Hambosnee 3(h(HEKTHBHBIM SBISETCS HCIOIH30-
Banue pecypcoB nmMeHHO CK «IoBopyn».

[IpoBenennass moxpeprmzanus CK «loBopyH» 10-
3BOJIUT YCKOPHUTH HCCIIENOBAHMS B OOJNACTH PEIIETOUHOM
KBAaHTOBOM XPOMOJMHAMHKH, KadeCTBEHHO IIOBBICUTH
3¢ (PEKTUBHOCTE MOAEIMPOBAHUS JTUHAMHUKH CTOJIKHOBE-
HUH PENSITUBUCTCKUX TSDKEIIBIX MOHOB, MPOBECTH pacye-
THl pajallMOHHON O0e30MacHOCTH IKCIIEPUMEHTAIBHBIX
ycranoBok OMSAN u moBeICHTE 3(h(hEeKTHBHOCTE PEIICHHUS
TIPUKITAHBIX 3a/ad.

Oo6noBnennsiit CK «I'oBOpyH» 1aeT BOSMOXXHOCTH HE
TOJBKO MPOBOJUTH PAcUEThl, HO U HCIONb30BATh €ro Kak
Hay4YHO-HCCIICIOBATEIbCKUM TIOMUIOH [Tt BBIPAOOTKH

mporpamMMHO-anmapatHeix 1 U T-permrenuii. 9To CBOHCTBO
TIO3BOJIMIIO PA3BEPHYTh IOJIMTOHBI JUI KBAHTOBBIX BBI-
YHCIEHUH M Uil 00pabOTKM SKCIIEPUMEHTAIbHBIX JaH-
veIx JIPB, Brmounts pecypcsl CK «[0BOpyH» B €qHHYIO
reTeporeHHyio cpeny Ha ocHoBe mardopmsl DIRAC mns
mpoekta NICA 1 3a1eficTBOBaTh €ro pecypchl s peatn-
3alUM MPOTrPaMMbl CEAHCOB MAacCOBOTO MOJAEIHPOBAHUS
MaHHBIX AKcrepuMmenTa MPD. Cremyer oTMeTHTB, 4YTO
HEKOTOPBIE 334U JJIs1 MOAEINPOBAHUS JaHHBIX SKCIIEPHU-
MeHTa MPD BO3MOXXHO BBIIOJIHUTH TOJIBKO Ha pecypcax
CK «I'oBopym».

and storage system of the “Govorun” supercomputer were
integrated into a DIRAC-based distributed heterogeneous
environment that includes the resources of JINR and its
Member States. The experience of using different comput-
ing resources of JINR and other MPD Collaboration insti-
tutes has shown that at present, the use of the “Govorun”
supercomputer resources is the most efficient.

The above modernization of the “Govorun” super-
computer will make it possible to speed up studies in the
field of lattice quantum chromodynamics, to qualitatively
increase the efficiency of modeling the dynamics of rela-
tivistic heavy ion collisions, to carry out calculations of
the radiation safety of JINR experimental facilities and to
enhance the efficiency of solving applied tasks.

The modernized “Govorun” supercomputer enables
not only to perform computing, but also to use the super-
computer as a research polygon for developing software,
hardware and IT solutions for JINR tasks. This feature
made it possible to deploy polygons for quantum comput-
ing and LRB experimental data processing, to integrate the
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resources of the “Govorun” supercomputer into a unified
heterogeneous environment based on the DIRAC platform
for the NICA project and to use its resources to implement
the programme of runs of the mass simulation of MPD
experiment data. It is noteworthy that some tasks for the
MPD experiment data simulation can only be performed
on the resourses of the “Govorun” supercomputer.
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3aceaaHve ®PMHAHCOBOrO KOMUTETa COCTOSINOCH
21 Hos6pA B T. Xyprage (Apa6ckasa Pecny6nuka Eruner)
B rmbpuaHom copmaTte noa npeacenaTesibCTBOM
npeactasutensa Poccuinckon ®enepauun A.B.Omenb-
yyKa.

DrHaHCOBbLIV KOMUTET 3acnyLuan Aoknag BULEe-AMpPeK-
Topa WHctutyTa J1.K.KoctoBa «O6 yuyactum Pecnybnuku
Bonrapun n Pymbinnn B OAN» 1 pekomengosan KMM:

— COrMacuTbCsl C NPUOCTaHoBMNeHneM yyactus Pec-
ny6nukn Bonrapum n PymbiHnm B pabote Komuteta nonHo-
MOYHbIX MpeacTaBuUTENEN NPaBUTENbCTB roCyaapCTB-yrie-
HoB OUAW n duHaHcosoro komuteta OUAN 1 He yunTbl-
BaTb Pecnybnuky Bonraputo n PymbIHWIO Npy onpeaeneHnm
KBOpyMa 1 rorilocoBaHum1 Mo BONpocam NOBECTKN [HS;

— coxpaHuTb geincteue YctaBa O6beanUHEHHOrO NH-
CTUTYTa SAepHbIX UCCNefOBaHUA ANsi BbllLeHAa3BaHHbIX ro-
CynapcTB B OCTanbHOM YacTy;

— MPUHSTb peLleHne o0 BO30OHOBNeHUN yyacTus Pec-
ny6nuvkn Bonrapumn u PymbiHnm B pabote KIM n ®uHax-
COBOroO KOMUTETA NocIe HanpaBneHusi obpalleHns NosHo-
MOYHBIX MpeAcTaBUTENEN Ha3BaHHbLIX rOCY4apCTB Ha UMS
npencepnatens KM v gupektopa OUNAN, B koTopom Oynet
Bblpa)KeHa rOTOBHOCTb B MOJTHOW Mepe BbINOMHATL CBOU
obs3aTenbCcTBa B COOTBETCTBMM ¢ YcTaBoMm OUAN.

Mo poknagy suue-gmpektopa MHctutyTa J1. K. KoctoBa
«O6 yyactumn Pecnybnuku MNonbLun, YKkpauHbl 1 YeLuckon

Pecny6nvkn B ONAN» OUHAHCOBLI KOMUTET PEKOMEHO-
Ban KIr:

— MPUHATE K CBEAEHW MHMOPMaLulo O BbIXxoae
Pecnybnvku Monbwun, YkpanHbl 1 Yewckon Pecny6nuvkm
13 OUNAN ¢ 1 aHBaps 2023 r;

— nopy4uTb paboyer rpynne npu npeaceqatene Krir
no cpmHaHcoBbiM Bonpocam OUAN n gupekummn NHcTuTyTa
NoAroTOBUTbL NPEATIOXKEHUS MO YperynmpoBaHuio Bcex du-
HaHCOBbIX BONPOCOB W MPEACTaBUTb UX HA PACCMOTPEHNE
3acefaHua PrHaHcoBoro komuterta n ceccum KIl B mapte
2024 r. nocne yTBepxaeHua otyeta ob ucnonHeHunn Groa-
xeta ONAN 3a 2022 r.

Mo poknagy HavYanmbHWKa opuamyeckoro otgena M-
ctutyta A.HO0.XapeBuya «O nopsigke MpakTUYeckon pe-
anusaumn noctaHoBnenust KN OUNAN o npuoctaHosre-
HWUM npa., npusunernn n obsasatenscts Cnosaukow Pec-
ny6nuvkm B OMAN», npuHMMas Bo BHMMaHWE BbINOMHEHNE
CnoBaukow Pecnybnmkon Bcex cBoux onHaHCOBbIX 06s13a-
TenbcTB nepeg OVAW 3a 2022 r., duHaHCOBbBIN KOMUTET
pexomengosan KNI yTBepanTb NPOEKT C y4ETOM MHEHWN,
BbICKa3aHHbIX YneHamy PrHaHCOBOro komuTeTa.

®uHaHcoBbI KOMUTET pekomeHgosan KIM nopy-
YNTb Aupekumn MHCTUTyTa y4yecTb OCTaTok (OUHaAHCOBbIX
cpeacts 2022 r., npegycMoTpeHHbIX B BrogxeTte NHcTuTyTa
Ha rpaHTbl 1 nporpammbl CrioBaukon Pecnybnuku B co-
orBetcTBUM ¢ CornaweHnem mexay avpekuven OUAN n
NOMHOMOYHbIM Npeactasutenem Cnosavkon Pecnybnuvku,
npn UHAHCUPOBAHUN Hay4YHO-UCCIE[0BaTENLCKOrO CO-

A regular meeting of the Finance Committee was
held on 21 November in Hurghada (the Arab Republic of
Egypt) in a mixed format under the chairmanship of the
representative of the Russian Federation A. Omelchuk.

Concerning the report “On the participation of the
Republic of Bulgaria and Romania in JINR” by L.Kostov,
Vice-Director of JINR, the Finance Committee recommend-
ed the Committee of Plenipotentiaries:

— to agree with the suspension of the participation
of the Republic of Bulgaria and Romania in the work of
the Committee of Plenipotentiaries of the Governments of
the JINR Member States and the JINR Finance Committee
and not to take into account the Republic of Bulgaria and
Romania when determining the quorum and voting on
agenda items;

— to maintain the validity of the Charter of the Joint
Institute for Nuclear Research for the above States in the
rest of it;

— to make a decision on the resumption of full mem-
bership of the Republic of Bulgaria and Romania after
sending an appeal from the Plenipotentiaries of these
States addressed to the CP Chair and the Director of JINR,
in which the readiness to fully fulfill their obligations in com-
pliance with the JINR Charter will be expressed.
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Concerningthereportby Vice-Directorof JINRL. Kostov
“On the participation of the Czech Republic, the Republic
of Poland, and Ukraine in JINR”, the Finance Committee
recommended the Committee of Plenipotentiaries:

— to take note of the information about the withdrawal
of the Czech Republic, the Republic of Poland, and Uk-
raine from the Joint Institute for Nuclear Research from
1 January 2023;

— to commission the Working Group under the CP
Chair for JINR Financial Issues and the Directorate of
JINR to prepare proposals for the settlement of all financial
issues and submit them for consideration by the meeting of
the Finance Committee and the CP session in March 2024
after the approval of the report on the execution of the JINR
budget for 2022.

Concerning the report “On the procedure for the prac-
tical implementation of the decision by the JINR CP on the
suspension of the rights, privileges and obligations of the
Slovak Republic in JINR” by A. Kharevich, Head of the JINR
Legal Department, taking into account the fulfillment by the
Slovak Republic of all its financial obligations to JINR for
the year 2022, the Finance Committee recommended the
Committee of Plenipotentiaries to approve the proposed
Draft Procedure paying attention to the views expressed by
the members of the Finance Committee.
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TpygHundectea Mexgy OUAW n yueHbimm CnoBaukon
Pecnybnuvkv B nocnenyoLwmin nepuog nocrne Bo3obHoBne-
HMS MonHonpasHoro YneHcTsa Crnosavkorn Pecny6nuku.
®durHaHCOBLI KOMWUTET 3acnylian Aoknaj AUpPeKTo-
pa WHctutyTta I.B. TpyGHUKOBa 0 pekomeHpaumsx 132-i
ceccun Y4yeHoro coseta OUAN, ucnonHeHun TekyLuero
CemuneTtHero nnaHa passutua OUAW, Bknage cTpaH-
y4aCTHUL, B OCYLLECTBMNEHNE KPYMHbIX NPOEKTOB MHCTUTYTa,
HOBbIX MOMYYEHHbIX Hay4YHbIX U Hay4YHO-TEXHUYECKUX pe-
3yneratax v Hanbonee BaXHbIX COObITUSAX, OTHOCSALLMXCS K

Hay4YHO-06pa3oBaTenbHOM AeATENbHOCTU U MEXAyHaposa-
Homy coTpyaHudecTtBy OUAWN, n pekomeHgosan KIMM:

— opobpuTb NpoBedeHHY Aupekunen UHctutyta
paboty no ucnonHeHuto Gromxketa OUAU Tekywero roga
ans BbinonHeHusi  MpobnemHo-TemaTnyeckoro nnaHa
Hay4YHO-MccrneaoBaTenbCckux paboT U MexayHapoZHOro
COTPYOHWNYECTBA;

— OTMETUTb, YTO OCHOBHblE MapaMeTpbl MpoekTa
CemunetHero nnaHa passutus OUAN Ha 2024-2030 rr.
MONMHOCTbIO COOTBETCTBYIOT NPEACTaBMNEHHON paHee KOH-

Xyprana (Eruner), 21 nHos6ps. 3acenanne Gunancosoro komurera OVSN

NSTITUTE
CLEAR RESEARCH

LA T o

Hurghada (Egypt), 21 November. Meeting of the JINR Finance Committee

The Finance Committee recommended the JINR
Directorate to take into account the balance of financial re-
sources for 2022 provided in the JINR budget for grants
and programmes of the Slovak Republic in accordance with
the Agreement between the Directorate of JINR and the
Plenipotentiary of the Government of the Slovak Republic,
when financing research cooperation between JINR and
scientists of the Slovak Republic in the subsequent peri-
od after the resumption of full membership of the Slovak
Republic.

Concerning the report by G. Trubnikov, Director of
JINR, on the recommendations of the 132nd session of the
JINR Scientific Council, the implementation of the current
Seven-Year Plan for the Development of JINR, the efforts
of the Member States towards realization of JINR’s major
projects, the new scientific and technological results ob-
tained, and the most important events related to JINR’s
scientific research and educational activities and interna-
tional cooperation, the Finance Committee recommended
the Committee of Plenipotentiaries:

— to endorse the work carried out by the JINR
Directorate on the execution of the JINR budget for the
current year for the implementation of the Topical Plan for
JINR Research and International Cooperation;

— to note that the main parameters of the Draft Seven-
Year Plan for the Development of JINR for 2024—2030 fully
comply with the previously presented concept of the Seven-
Year Plan for the Development of JINR for 2024-2030 and
the logic of the JINR Long-Term Development Strategic
Plan up to 2030 and beyond. The presented Draft contains
a competitive international scientific programme, and the
requested staff and financial resources seem to be optimal;

— to adopt the presented Draft Seven-Year Plan for
the Development of JINR for 2024—-2030, taking into ac-
count the comments made, and to commission the JINR
Directorate to submit the revised version at the next CP
session in March 2023;

— to agree with the basic principles for establish-
ing a Regulation on the share of direct staff costs in the
contribution of the Member States, proposed by the JINR
Directorate, and to commission the JINR Directorate and
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uenuun CemunetHero nnaHa passutua OUAN Ha 2024—
2030 rr. n nornke CTpaTerMyeckoro nraHa AONroCpoYHOro
passutns OVAW go 2030 r. u ganee; NPOEKT COOEPXUT
KOHKYPEHTOCMOCOOHYI0 MEXAYHapOOHY HayvyHyK Mpo-
rpammy, a 3anpallnBaemMble kKaapoBble U (hMHAHCOBLIE pe-
CypCbl NPEACTaBNSOTCA ONTUMarnbHbIMY;

— MNPWHATL NPeacTaBreHHbIN NpoekT CemuneTHero
nnaHa pa3sutna OUAN na 2024-2030 rr. ¢ y4eToM 3ame-
YaHwuiA, U NopyYnTb Anpekumnm MIHCTUTyTa npeactaBuTtb 4o-
paboTaHHbIV BapuaHT Ha cnegytowen ceccum KT B map-
Te 2023 r;

— COrnacuTbCsi C OCHOBHbIMW MPUHLMNAMK NO ycTa-
HOBMEHMIO MpaBuna o Jorne NpsiMbIX PacXof4oB Ha Nepco-
Han BO B3HOCE rocyAapCTB-YIEHOB, NPeAoXeHHbIMY Ou-
pekumen NHCTUTyTa, a Takke nopyyuntb ampekumm OUAN
n pabouen rpynne npu npeacenatene KM no dwuHak-
COBbIM BoMpocam npopaboTaTe AaHHOE MpeanoxeHve u
npeacTaBuUTb MPOEKT ANA PacCMOTPEHWUs Ha 3acefaHuu
®uHaHcoBoro kKomuTeTa 1 yTBepxaeHns Ha ceccum K B
mapTe 2023 r.

Mo poknagy pykoBoguTens AenapTaMmeHTa OromkeT-
HOWM 1 aKOHOMMYeckor nonutukn MHctutyta H. B. KanuHu-
Ha «O npoekte Glopxketa ONAN Ha 2023 r.» PrHaHCOBbLIN
KomuTeT pekomeHgosan KIrl:

— yTBepauTb Orogxker OUAM Ha 2023 r. no pacxo-
nam B cymme 245256,6 Toic. gonnapoe CLUA n goxogam
B cymme 203485,9 Thic. ponnapos CLUA ¢ ydyeTom nono-

XUTENbHOro BXoAsLlero canbao B obbeme 20583,9 Thic.
ponnapos CLUA;

— paspewunTtb aupektopy UHcTutyta B 2023 . BHO-
cUTb KoppekTupoBku B Bromxer OUAN, Bkntovas koppek-
TUPOBKM CTaTel pacxodoB Mo 3apaboTHOW nnate u Mex-
AYyHapo4HOMY COTPYOHWYECTBY, B paMKax yTBEPXOEHHOro
OrogkeTa B COOTBETCTBUM C PErNIAMEHTOM BHECEHUS KOp-
pekTmpoBok B GtogxeT OUAN;

— yTBEpPOUTb LUKany B3HOCOB [OCYAapCTB-4YIIEHOB
OUAN Ha 2023 r., BkntovatoLyto B cebs Jonm rocynapcTs,
BbiIxogawmx n3 ONAN (Pecnybnukm Monblim, YkpavHbl 1
Yewickor Pecnybnukn) u rocynapctsB C NpUMOCTaHOBIEH-
HbIM yneHcTBoM (Kopelickon HapogHo-[emokpaTnyeckom
Pecnybnvkmn n Cnosaukorn Pecnybnvkn), B uensix 6onee
AeTanbHoM npopaboTkn Bompoca no NepecMoTpy LiKanbl
B3HOCOB roCyapCTB-4IIeHOB C Y4ETOM BbixoAa psaa rocy-
aapcTB u3 coctasa OUNAN;

— yTBEpAUTb B3HOCbI rocygapcTe-4neHoB OUAN
Ha 2023 r., paccynTaHHble Ha OCHOBE LLKanbl B3HOCOB Ha
2023 r., He Bkntovas B 6rogxketr OUANM Ha 2023 r. B3HOCHI
rocyaapcTs, Bbixogawmx n3 OUNAN, n rocyaapcts ¢ npuo-
CTa@HOBIEHHbIM YNEHCTBOM;

— B CBA3M ¢ BbixogoM n3 OUAN Pecnybnukm MonbLunm,
YkpavHel 1 Yewckon Pecnybnuku nopyynTts Aupekumun
MHcTtutyTta 1 pabouen rpynne npu npegcepatene KIM
no cpmHaHcoBbiM Bonpocam OUNAW npeacraButb Ha pac-
CMOTpeHue 3acefaHus ®rHaHCOBOro koMUTETa U ceccun
KM 8 mapte 2023 r. npeanoxeHns no nepecmoTpy LuKa-

the Working Group under the CP Chair for JINR Financial
Issues to work out this proposal and submit the Draft
Regulation on the share of direct staff costs in the contribu-
tion of the Member States for consideration at the meeting
of the Finance Committee and its approval at the session of
the Committee of Plenipotentiaries in March 2023.

Concerning the report “Draft budget of JINR for the
year 2023” by N. Kalinin, Head of the JINR Budget and
Economic Policy Department, the Finance Committee rec-
ommended the Committee of Plenipotentiaries:

— to approve the JINR budget for the year 2023 with
the income amounting to US$ 203485.9 thousand and the
expenditure amounting to US$ 245256.6 thousand, taking
into account the positive opening balance amounting to
US$ 20583.9 thousand;

— to allow the JINR Director in 2023 to introduce ad-
justments to the JINR budget, including adjustments to the
expenditure items “Salaries” and “International coopera-
tion”, within the approved budget in accordance with the
Regulations for the introduction of adjustments to the JINR
budget;

— to approve the scale of contributions of the JINR
Member States for the year 2023, which includes the
shares of the States leaving JINR (the Czech Republic, the
Republic of Poland, and Ukraine) and the States with sus-
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pended membership (the Democratic People’s Republic of
Korea and the Slovak Republic), in order to study in more
detail the issue of revising the scale of contributions of the
Member States, taking into account the withdrawal of a
number of States from JINR;

— to approve the contributions of the JINR Member
States for the year 2023, calculated on the basis of the
scale of contributions for the year 2023, not including in
the JINR budget for the year 2023 the contributions of the
States withdrawing from JINR and the States with sus-
pended membership.

— in connection with the withdrawal from JINR of the
Czech Republic, the Republic of Poland, and Ukraine, to
commission the JINR Directorate and the Working Group
under the CP Chair for JINR Financial Issues to submit for
consideration at the meeting of the Finance Committee and
the CP session in March 2023 proposals for revising the
scale of contributions of the Member States and proposals
on the volume of the JINR budget in income and expen-
diture as well as provisional contributions of the Member
States for 2024, 2025, and 2026;

— in order to fulfill the plans for the implementation
of the scientific programme of the current Seven-Year
Plan for the Development of JINR for 2017-2023, to ask
the Plenipotentiaries of the JINR Member States to take
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Nbl B3HOCOB rOCYAaPCTB-YIIEHOB U NPEAIOXKEHUSI O pa3me-
pax 6iomxketa ONAN no goxogam n pacxogam, a Takke 0b
OPUEHTMPOBOYHbIX B3HOCAX rOCYAapcTB-4reHoB Ha 2024,
2025 1 2026 rr.;

— B Uensx BbIMNOMHEHMS NNaHOB MO peanusauun
Hay4HOW nporpaMmbl Tekywero CemuneTHero nnaHa pas-
Butns OUNAN Ha 2017-2023 rr. npocuTb MOMHOMOYHbIX
npencraBuTenen rocygapcrB-yneHoB NHCTUTYTa NpuHSTL
Mepbl MO MoralleHuto 3a40rmKeHHOCTU neped GromkeToM
OWAN no ynnare B3HOCOB;

— yTBepauTb OtomkeT Ha 2023 r. MO co3gaHuo wu
aKcnnyaTaumm KOMMMeKca CBEepXMNpOBOASALUMX Konew Ha
BCTPeYHbIX nyykax Tspkenblx moHoB NICA 3a cyeT ueneBsbix
cpenctB Poccuiickon depepaumm, BblAENEHHbIX B COOT-
BetcTBMM ¢ Cornawenuem mexay NpasutensctBom Poc-
curickon ®epepauun n OUAN, B cymme 2958 845,6 ThIC.
pybnei;

— 0pobpnTb  CBOOHYH KOPPEKTUPOBKY OromkeTa
OVAN Ha 2022 1. 3a 9 mecsUeB;

— paspewmnTb aupektopy WHCTUTYTa npouHaekcu-
poBaTb OKNafHylo M TapudHy YacTu 3apaboTHoW nnaThbl
UNeHOB MepcoHana € Y4Y4eTOM BO3MOXHOCTeW OromxkeTa
OWAN Ha 2023 1., B cooTBeTCTBUU ¢ KONNEKTUBHbLIM 40ro-
Bopom ONAN Ha 2020-2023 rr.;

— co3partb pabouyto rpynny npu npeacenarene KIrl
no dgwuHaHcoBbiM Bonpocam OUAW n3 npepcrasutenen
Pecnybnukn Benopyccumn, Coumanuctudeckon Pecny6-

nvkn BbeTHam, pysnun, Pecnybnukmn KasaxctaH, Pecny6-
nukm Ky6bl, MoHronuu, Poccuiickon ®epepauun.

Mo poknagy npencepatens pabGoder rpynnbl Npu
npencenatene KM no duHaHcoBbiM Bonpocam OUAN
A.H.VcapbikoBa «O6 nTorax coBelyaHus pabouen rpyn-
nbl npu npegcegatene KM no dwuHaHcoBbIM BONpocam
OUNAN ot 25 okTs6ps 2022 r.» PUHAHCOBbLIV KOMUTET pe-
komeHgoan KIr:

— MPUHATE K CBEAEHWI MUCBMO MOMHOMOYHOTO
npeacrasuTens lNMpasutensctBa Pecnybnukn Y3bekucTaH
0 NpeanoXeHnsaX Mno noraleHnto pecTpyKTypu3npoBaHHOM
3apomkeHHocTn Pecnybnukn Y3beknctaH, BO3HUKLLEN [0
1 auBap4a 2002 r., n 3a00MKEHHOCTU, BO3HMKLEN 3a 2002—
2003 rr., a Takke paccMOTpeTb Bonpoc 06 nx yperynmposa-
HMM Nocrne NoralleHnsi TeKyLen 3a00MKEeHHOCTH B MOSTHOM
obbeme n ynnaTtbl PecTPYKTYpU3MPOBaAHHOW 3a0IhKeH-
HOCTW B COOTBETCTBUM C rpadpukom, yteepxxaeHHbIM KT
B HOsI6pe 2020 r;

— noagepxaTb NpeanoXeHwe AMPEKUMM O eXeroa-
HOM 5%-M yBenM4yeHun cyMmbl B3HOCOB rocyaapCTB-urie-
HOB Ha 2024—-2030 rr. B Uensax peanusaumm MexagyHapoa-
HOWN uMccneaoBaTenbCKoM NMporpamMmmbl MUPOBOMO YPOBHS,
NPOOOIMKEHNS Pa3BUTUS IKCMEpPUMEHTanbHOW 6asbl Ans
OCYLLECTBMEHUS LLUMPOKOTO CMeKTpa NepCnekTUBHbIX Hayy-
HbIX MCCNeaoBaHWi, B CBA3WN C pOCTOM 3KCMyaTauMOHHbIX
pacxogoB Ha obcrnyxumBaHue 6a3oBbIX YCTAHOBOK, pas3su-
TUS MHXEHEPHO-TEXHUYECKON MHAPACTPYKTYpbl AN npu-
BMEYEHUSA BbICOKOKBANMMULMPOBAHHbBIX YYEHbIX U Crneuu-

measures for paying their contribution arrears to the JINR
budget;

— to approve the budget for the year 2023 on the
construction and exploitation of the NICA complex of su-
perconducting rings for heavy-ion colliding beams with the
special-purpose funds of the Russian Federation, provided
in accordance with the Agreement between the Govern-
ment of the Russian Federation and JINR, in the amount of
2958 845.6 thousand rubles;

— to approve the consolidated adjustment of the
JINR budget for the year 2022 over 9 months;

— to allow the JINR Director to index the salary
and tariff parts of the compensation package of the staff
members, taking into account the possibilities afforded
by the JINR budget in 2023, in accordance with the JINR
Collective Bargaining Agreement for 2020-2023;

— to establish a Working Group under the CP Chair
for JINR Financial Issues, consisting of representatives of
the Republic of Belarus, the Republic of Cuba, Georgia, the
Republic of Kazakhstan, Mongolia, the Russian Federation,
and the Socialist Republic of Vietnam.

Concerning the report “Results of the meeting of the
Working Group under the CP Chair for JINR Financial
Issues held on 25 October 2022” by A. Issadykov, Chair
of the meeting of the Working Group under the CP Chair
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for JINR Financial Issues, the Finance Committee recom-
mended the Committee of Plenipotentiaries:

— to take note of the letter of the Plenipotentiary of the
Government of the Republic of Uzbekistan on proposals for
the payment of the restructured arrears of the Republic of
Uzbekistan which arose prior to 1 January 2002 and the
arrears which arose during 2002—2003 and to consider the
issue of their settiment after paying off the current arrears
in full and paying the restructured arrears in accordance
with the schedule approved by the CP in November 2020;

— to agree with an annual 5% increase in the amount
of contributions of the Member States for 2024—-2030 in or-
der to implement a global-level international research pro-
gramme, to continue developing the experimental base for
a wide range of promising scientific research, due to the in-
crease in operating costs for maintenance of basic setups,
to develop the engineering and technical infrastructure for
attraction of highly qualified scientists and specialists, to
ensure wage indexation taking into account forecast infla-
tion for maintaining a competitive level of wages;

— to commission the JINR Directorate to prepare a
new structure of the JINR budget for budget planning be-
ginning from 2024 and to send it to the Plenipotentiaries
for comments and proposals as part of the organization
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anuctoB, obecneveHns nHaekcauuy 3apaboTHOM nnatbl
C Y4YEeTOM MPOrHO3HOW UHMNSALUN NS COXPAHEHUST KOHKY-
peHTOCnocobHOro ypoBHS onnatbl Tpyaa;

— nopyuuTb Avpekumn MHCTUTyTa noaroToBUTb HO-
BYl0O CTpyKTYypy Otomketa ONAN ons nnaHupoBaHus Gtoa-
XeTa, HaumHasa ¢ 2024 r., 1 HanpaBUTb ee NOSTHOMOYHbLIM
npeacTaBuUTenNsaM AN 3aMevaHuii 1 NPeanoXxeHuin B pam-
Kax opraH13aLumn odepeHbIx 3acegaHnin PMHaHCOBOrO KO-
muteTa n KIl 8 mapte 2023 r.

DUHaAHCOBLIV KOMUTET 3acnyluan Aoknaj pykoBoau-
Tensi NPOEKTOB ayAMTOPCKON komnaHum « PuHIkcnepTnsar
M.B.KpacunbHukoBa «O6 uTOrax npoBeAeHUs ayamuTop-
CKOW MpOBeEpPKM (OUHAHCOBOW AeATenbHOCTU WHCTUTyTa
3a 2021 r. 1 aHanu3e ncnonHeHus aupekumen MHcTuTyTa
nnaHa MeponpuaTUiA N0 UToram NPOBEAEHNST ayANTOPCKON
npoBepku cmHaHcoBon gestenbHocT OUAN 3a 2020 r.»
n pekomengosan Kl yTBepanTe ayauTopcKoe 3akrtove-
Hue n Byxrantepckuii otyeT ONAN 3a 2021 ., a Takke npu-
HATb K CBEAEHMIO MHAOPMaLIMIO 06 MCMOMHEHUN OUPEKLM-
en MHctutyTa nnaHa MeponpuaTvin No utoram nposefe-
HWUS ayaMTOPCKOM MPOBEPKM (PMHAHCOBOWM AEeATENbHOCTU
OUNAN 3a 2020 n 2021 rr.

PUHAHCOBLIV KOMUTET Bbipasun GnarogapHocTb Au-
pektopy JIPB A.H.Byraiwo 3a uHTepecHbIi 1 cogepxa-
TenbHbI goknag «Pagnobuonornyeckne mccnenoBaHus
B OUNAN B npunoxeHnn K 3agadam mccregoBaHns KOCMo-
ca u saepHo MeanLMHbIY.

CECCUA KM ondn
JINR CP SESSION

OuepegHass ceccuss KomuTeta NOMHOMOYHBLIX
npeAacTaBuTeneni MpaBUTENbLCTB FOCyOapCTB-YSIEHOB
OUAU cocTosinack 23 Hosi6psA B . Xyprage (Apabckas
Pecny6nuka Erunert) B rubpngHom dopmarte y4vactus
noa npepcedartenbcTBOM npeactaButensa [pysum
A.XBepenupase.

3acnywas u obcyouB [oknaj Bule-AMpekTopa
MuctutyTa J1. K. KoctoBa «O6 yyactumn Pecnybnuku Bonra-
pun n PymbiHum B OUAW», KIIM cormacuncs ¢ npuocta-
HoBNeHneM yyactus Pecnybnvku Bonrapum n PymbiHUM
B pabote Komutera NONMHOMOYHLIX NPeAcTaBUTENEN npa-
BUTENbCTB rocygapcreB-dneHos OUNAN un duHaHcoBoro
komuteta OUAN n He Byaet yuntbiBaTh Pecnybnuky Bon-
raputo n PymbIHWIO Npy onpeaeneHun KBopyma v roroco-
BaHWM MO BOMPOCAaM MOBECTKU [OHSA, COXpaHAs AelcTeue
YcraBa OVAW ans BbileHa3BaHHbIX rOCYAapcTB B OCTarlb-
HOW YacTu.

KMM npuHsan pelweHne o BO30OHOBMEHWM yyacTusi
Pecny6nuvkn Bonrapum n PymbiHum B pabote KM OVAN
n ®uHaHcoBoro komuteta OVIAWM nocne HanpaBneHus
o6palleHnsi MOMHOMOYHBIX MpeAcTaBuUTENen Ha3BaHHbIX
rocyaapcts Ha ums npepcepatens KIMM n gupektopa
OUNAN, B KOTOPOM ByAET BbIpa)KeHa rOTOBHOCTL B MOSTHOMN
Mepe BbIMOMHATL CBOM obs3aTenbCTBa B COOTBETCTBUM
¢ YctaBom OUAN.

3acnywas 1 obcyave goknag Buue-gupektopa k-
ctutyTa J1.K. KoctoBa «O6 y4yactum Pecnybnuvkm MonbLum,

of regular meetings of the Finance Committee and the
Committee of Plenipotentiaries in March 2023.

Concerning the report “Results of the audit of the fi-
nancial activities of JINR performed for the year 2021
and analysis of implementation by the JINR Directorate
of the Plan of activities resulting from the audit of the fi-
nancial activities of JINR performed for the year 2020”
by I. Krasilnikov, Project Manager of the FinExpertiza au-
dit company, the Finance Committee recommended the
Committee of Plenipotentiaries to approve the audit report
based on the results of the audit of JINR’s financial activi-
ties for the year 2021 and to take note of the information on
the implementation by the JINR Directorate of the Plan of
measures on the follow-up of the audit of JINR’s financial
activities for the years 2020 and 2021.

The Finance Committee thanked A.Bugay, Director
of the Laboratory of Radiation Biology, for his interesting
and informative report “Radiobiological research at JINR in
application to the problems of space research and nuclear
medicine”.

Kl

A regular session of the Committee of Plenipo-
tentiaries of the Governments of the JINR Member
States was held on 23 November in Hurghada (the
Arab Republic of Egypt) in a mixed format under
the chairmanship of the representative of Georgia
A. Khvedelidze.

Having heard and discussed the report “On the par-
ticipation of the Republic of Bulgaria and Romania in
JINR” presented by L.Kostov, Vice-Director of JINR, the
Committee of Plenipotentiaries agreed with the suspen-
sion of the participation of the Republic of Bulgaria and
Romania in the work of the Committee of Plenipotentiaries
of the Governments of the JINR Member States and the
JINR Finance Committee and concurred not to take into
account the Republic of Bulgaria and Romania when de-
termining the quorum and voting on agenda items, main-
taining the validity of the Charter of the Joint Institute for
Nuclear Research for the above States in the rest of it.

The CP made a decision on the resumption of full
membership of the Republic of Bulgaria and Romania
after sending an appeal from the Plenipotentiaries of the
Governments of these States addressed to the CP Chair
and the Director of JINR, in which the readiness to fully
fulfill their obligations in compliance with the JINR Charter
will be expressed.
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YkpauvHbl 1 Yewckon Pecnybnukm B OUAN», KMIM npu-
HAM K CBedeHuo MHdopmaumio o Bbixoge Pecnybnuku
Monbww, YkpauHel 1 Yewckon Pecnybnukn nz OUAN
¢ 1 snBaps 2023 . n nopy4un paboyew rpynne npv npeace-
nartene KIIM no dwmHaHcoBbiM Bonpocam OVAN n amnpek-
umm MIHCTUTYTa NOATOTOBWUTL MPEANOXEHUS MO yperynu-
pOBaHUO hMHAHCOBLIX BOMPOCOB, CBA3AHHbIX C BbIXOLOM
Pecny6nuku Monblum, YkpaunHbl 1 Yewckon Pecny6nuku
n3 OUNAN, n npeactaBuTb MX HaA paccMOTpeHVe 3acena-
Hust duHaHcoBoro komuteTa u ceccun KM OUAN B mapte
2024 r. nocne yTBepxaeHus otyeTa o6 ncnonHeHumn Groa-
xeta ONAN 3a 2022 .

3acnywas n obcyavB [oKnaz HavanbHUKa topuau-
yeckoro otgena WMHctutyta A.HO. Xapesuda «O nopsigke
npakTnyeckon peanusauumm noctaHoeneHus KM ONAU
O NPVOCTaHOBMNEHUN MpaB, NPUBUMErni U 0bs3aTensCTs
CnoBaukon Pecnybnukn B OUAW», npuHMMas BO BHU-
MaHue BbinonHeHne Cnoeaukon Pecnybnvkon Bcex CBO-
nx rMHaHCOBbIX 00sa3aTenbCTB nepen OUAN 3a 2022 .,
KM nopyunn pabodyen rpynne npu npegceqatene KM
no duHaHcoBbiM Bonpocam OUAW coBmecTHO ¢ Anpek-
umnen NHCTUTyTa U ynonHOMOYEHHbIMU NPEACTaBUTENSIMU
CnoBaukon Pecnybnukmn pgopaboTtatb AaHHbIA NPOEKT U
npeacTaBuUTb Ha paccMOTpeHne 3acefaHns PMHaHCOBOTO
komuteta OUAN n ceccum KNI OUNAU B mapte 2023 1.

KMMN nopyunn gumpekumn UHCTUTYTa ydecTb OCTaToOK
rHaHcoBbix cpeacts 2022 r., NnpeayCMOTpeHHbIX B 6roa-
xete WMHcTUTyTa Ha rpaHTbl U nporpammbl CrioBaukomn
Pecnybnvkn B cootBeTrcTBUM C CormawieHvem Mexay
ovpekunenn OUAN n NOMHOMOYHBLIM MpeacTaBUTENEM
CnoBaukor Pecnybnuvku, npu GuHaHCMpOBaHUU Hayu-
HO-MCCnegoBaTeNbCKOro coTpyaHudecTBa mexay OWAU
1 ydyeHbiMmn CrioBaukon PecnyOnukv B nmocrnegytoLwuin ne-
pvog nocrne BO30OGHOBMEHUS MONHOMPABHOMO YNeHCTBa
CnoBavkor Pecny6nuku.

3acnywas 1 obcyame goknag aupektopa MHctutyTa
I". B. Tpy6HuMKOBa 0 pekomMeHaauusix 132-i4 ceccun Y4eHoro
coseta OUNAWN, ncnonHeHnm Tekywero CemuneTHero nna-
Ha pa3suTua OUAWN, Bknage cTpaH-yyacTHUL B OCYLLECT-
BrEHME KPYMHbIX MPOEKTOB VIHCTUTYTA, HOBbIX MOMYYEHHbIX
HayYHbIX U HAY4YHO-TEXHUYECKMX pe3yrnbratax U Hanbonee
BaXHbIX COObITUSIX, OTHOCSILUMXCA K Hay4HO-oOpasoBa-
TENbHON AEeATENbHOCTU U MEXAYHapOOHOMY COTpyAHUYe-
ctey OUAWN, KMIM ¢ ynoBneTBOpeHNEM OTMETUIT:

— YyCMeLIHOe OCYLLECTBIIEHNE, HAYMHAsA C CEeHTAOpS
2022 r., 4eTBepTOro TEXHOMOMMYECKOoro LmKna yckopuTenb-
Horo komnnekca NICA, npu noarotoBke KOTOPOro Gbina Ha-
YaTa MofepHu3aumsa HyknoTpoHa c nepectaHoskon 20 %
ero KOMMOHEHTOB, obecneyeHa ogHOBpeMeHHas paboTa
Tpex OoCHOBHbIX yckopuTenew komnnekca NICA no yckope-
HMO MOHOB Ar 1 Xe, NOAroTOBMNEH BbIBOA My4vka MOHOB Xe

Having heard and discussed the report “On the par-
ticipation of the Czech Republic, the Republic of Poland,
and Ukraine in JINR” presented by L. Kostov, Vice-Director
of JINR, the Committee of Plenipotentiaries took note of the
information about the withdrawal of the Czech Republic, the
Republic of Poland, and Ukraine from the Joint Institute for
Nuclear Research from 1 January 2023 and commissioned
the Working Group under the CP Chair for JINR Financial
Issues and the Directorate of JINR to prepare proposals
for the settlement of financial issues related to the with-
drawal of the Czech Republic, the Republic of Poland, and
Ukraine from JINR and submit them for consideration by
the meeting of the Finance Committee and the CP session
in March 2024 after the approval of the report on the exe-
cution of the JINR budget for 2022.

Having heard and discussed the report “On the
Procedure for the practical implementation of the deci-
sion by the JINR CP on the suspension of the rights, priv-
ileges and obligations of the Slovak Republic in JINR” by
A.Kharevich, Head of the JINR Legal Department, tak-
ing into account the fulfilment by the Slovak Republic of
all its financial obligations to JINR for the year 2022, the
Committee of Plenipotentiaries commissioned the Working
Group under the CP Chair for JINR Financial Issues, to-
gether with the JINR Directorate and authorized represen-
tatives of the Slovak Republic, to finalize the Procedure
and submit it for consideration at the meeting of the
Finance Committee and the session of the Committee of
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Plenipotentiaries of the Governments of the JINR Member
States in March 2023.

The CP commissioned the JINR Directorate to take
into account the balance of financial resources for 2022
provided in the JINR budget for grants and programmes
of the Slovak Republic in accordance with the Agreement
between the Directorate of JINR and the Plenipotentiary
of the Government of the Slovak Republic, when financ-
ing research cooperation between JINR and scientists of
the Slovak Republic in the subsequent period after the re-
sumption of full membership of the Slovak Republic.

Having heard and discussed the report presented by
G. Trubnikov, Director of JINR, on the recommendations of
the 132nd session of the JINR Scientific Council, the im-
plementation of the current Seven-Year Plan for the Deve-
lopment of JINR, the efforts of the Member States towards
realization of JINR’s major projects, the new scientific and
technical results obtained, and the most important events
of JINR’s scientific and educational activities and interna-
tional cooperation, the CP noted with satisfaction:

— the progress in implementation, starting from Sep-
tember 2022, of the fourth technological cycle of the NICA
accelerator complex, in preparation for which a deep mod-
ernization of the Nuclotron with a rearrangement of 20% of
its components was begun, simultaneous operation of the
three main accelerators of the NICA complex for the accel-
eration of Ar and Xe ions was ensured, the extraction of the
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ans Havana ¢usmyeckoro 800-4acoBoOro ceaHca aKcnepu-
meHTa BM@N;

— YCMeLUHbIA X0 NPON3BOACTBA MarHUTOB U UX yCTa-
HoBkM B TyHHene konnaungepa NICA, 3aBeplueHue ycTa-
HOBKW BCEX OUMONEN B apku TOHHENSA Konnanaepa;

— npoBefeHHyo konnabopauuerr MPD u konnektu-
BoM JI®B3 paboty no cosgaHuto aetektopa MPD un ycnelu-
HbIi X0 NPOU3BOACTBA BCEX KOMIMOHEHTOB AeTeKTopa, He-
o6xoauMbIX Ans TexHonorndeckoro nycka B 2023 r., BKMto-
Yyasi KPUOTEHWMKY, CUCTEMbI KOHTPOMS U SMEeKTpOonuTaHus,
[EeTeKTOpHbIE NOACUCTEMBI U Ap.;

— YCMeLHbI Xo4 paboT 1 BbICOKUA YPOBEHb FOTOB-
HocTn OUAN K BbINOMHEHNIO CBOMX 0053aTeNbCTB B pam-
Kax mporpammbl BTOpoW ¢asbl OOHOBNEHUSA OETEKTOPOB
ATLAS, CMS un ALICE Ha LHC B LIEPH (>KeHeBa);

— nporpecc B pa3BuTuu 6ankanbCKoro HEMTPUHHOTO
Teneckona Ans HabnaeHsa NPUPOAHbIX MOTOKOB HEUTPU-
Ho, gocTturwero B anpene 2022 r. adpdekTnBHOro obbema
rny6okoBoaHoro aetektopa 0,5 km3, n pervctpauumio 24 co-
ObITUN-KaHONOATOB  BbICOKOSHEPreTUYECKUX  HEWTPUHO,
npegBapuTenbHO NOATBEPAMBLUMX HabniogeHwe acTpo-
dusnyeckoro notoka HemTpuHo obcepsatopuent IceCube
B KOxHOM nmonyLapuu;

— ycrewHoe NPOAOINKEHNE SKCMNEPUMEHTOB Ha ha-
Opuke CBEPXTSKENbIX 3MIEMEHTOB C UCMOMb30BaHWEM Ce-
napartopa M'HC-2, B yaCcTHOCTM NO CUHTE3Y HOBOrO M30TONa
dapmwranrtus 276Ds B peakunn 48Ca + 232Th, a Takke npo-

OOIMKEHWE NOATroTOBUTENbHBLIX paboT K NepBOMY aKcrnepu-
MEHTY M0 U3YYEHMIO XMMNYECKNX CBOWNCTB areMeHToB '14F|
n 12Cn Ha cenaparope MHC-3 (GRAND), 3annaHupoBaH-
HOMY Ha koHel 2022 r.; nepBble TeCTOBblE 3KCNEPUMEHTbI
ObInn npoBeaeHbl B MtoHe 2022 . ¢ n3otonammn pTyTu 1 HO-
6enusi, Nony4YeHHbIMU B peaKLMSX CIUSHUS;

— BbINOJSIHEHWE NnaHa paboT Ha peaktope NBP-2 no
3amMeHe TennoobMEeHHVMKOB Ha HoBble U (HOPMUPOBAHUIO
MOMHOro nakeTa [AOKyMEHTauuMu AN NULEeH3MPOBaHUS;
nycK peaktopa HameyeH Ha oceHb 2023 r. ¢ ganbHenwen
aKcnnyatauMen Ansi NpoBefeHust hU3NYeCcKUX IKcrnepu-
MEHTOB;

— aKTUBHOEe pa3BuTMe yHOAAMEHTamNbHbIX U Npu-
KNnafHbIX HanpaereHun UCccrefoBaHU, CBA3AHHbIX C Ha-
yKammn 0 XW3HWU 1 (DU3UKON KOHOEHCMPOBAHHbLIX cpes, Ha
OocHoBe paspaboTku MexnabopaTopHoW nporpamMMbl UC-
cnegoBaHun Ha Gase JIPB v cosgaBaemoro B MHCTUTyTe
MeXAYyHapOAHOro MHHOBALUMOHHOIO LEHTPa SAEPHbIX TeX-
HOMOTnN;

— passutne MUBK OUNAN, Bkntodas npoBeaeHHYo
B 2022 r. MmogepHu3aumio cynepkomMnbiotepa «loBOPYHY,
1 ycnewHyto paboty ueHTpa Tier-1 konnabopauui CMS un
NICA-MPD; Bbicokast 3arpyska Tier-1 3aga4amu konnabo-
paunn MPD cBuaeTenbCcTByeT 06 akTMBHOM xofe paboT no
noaroToBke GyayLIMX SKCNEPUMEHTOB;

— 3HauuTenbHbIN NPOrpecc B co3gaHumn nnatgopmel
«Undposas akocuctema ONAN», koTopas gormkHa obe-

Xe ion beam for the start of the physical 800-hour session
of the BM@N experiment was prepared,;

— the progress in the production of magnets and their
installation in the NICA collider tunnel, the completion of
the installation of all dipoles in the collider tunnel arches;

— the work carried out by the MPD Collaboration and
the VBLHEP team on constructing the MPD detector and
the progress in the production of all detector components
required for a technological launch in 2023, including cryo-
genics, control and power supply systems, detector sub-
systems, and others;

— the successful progress of work and the high level
of JINR’s readiness to fulfill its obligations under the pro-
gramme for the second phase of the upgrade of the ATLAS,
CMS, and ALICE detectors at the LHC at CERN (Geneva);

— the progress in developing the Baikal neutrino tele-
scope for observing natural neutrino fluxes, which in April
2022 reached an effective volume of the deep-water detec-
tor of 0.5 km3, and the registration of 24 events — candi-
dates for being high-energy neutrinos, which preliminarily
confirmed the observation of an astrophysical neutrino flux
by the IceCube Observatory in the Southern Hemisphere;

— the successful continuation of experiments at the
Factory of Superheavy Elements at the GNS-2 separa-
tor, in particular, on the synthesis of a new darmstadtium
isotope 276Ds in the reaction 48Ca + 232Th, as well as the
continuation of preparatory work for the first experiment on
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the study of the chemical properties of elements '4F| and
112Cn on the GNS-3 (GRAND) separator, scheduled for the
end of 2022; the first test experiments were carried out in
June 2022 with mercury and nobelium isotopes produced
in fusion reactions;

— the progress of implementation of the work plan
at the IBR-2 reactor to replace heat exchangers with new
ones and prepare a complete package of documentation
for licensing; the launch of the reactor is scheduled for
autumn 2023 with further operation for conducting physical
experiments;

— the further active development of fundamental
and applied areas of research related to life sciences and
condensed matter physics, based on the development of
an interlaboratory research programme on the basis of
the Laboratory of Radiation Biology and the International
Nuclear Technology Innovation Centre being established at
the Institute;

— the development of the JINR MICC, including the
modernization of the “Govorun” supercomputer carried out
in 2022, and the successful operation of the Tier-1 cen-
tre for the CMS and NICA-MPD Collaborations; the high
loading of the Tier-1 by the tasks of the MPD Collaboration
testifies to the active progress of work on the preparation of
future experiments;

— the significant progress in the creation of the Digital
JINR Ecosystem platform, which should ensure the inte-
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CNeYnTb MHTErpaumio CyLLEeCTBYIOLMX N NEPCMNeKTUBHbIX
CepBUCOB NOAAEPKKMN HAy4YHOW, aAMUHUCTPATUBHOW U CO-
LMarnbHOWN AeATeNnbHOCTM, a Takke CONPOBOXAEHNE NHXeE-
HepHon n IT-nHdpacTpykTyp MHCTUTYTa;

— 3 EKTUBHOCTb HOBbIX MHMLMATMB MO YKpense-
HUIO MeXOYHapPOAHOro Hay4YHO-TEXHUYECKOTO COTPYAHMYe-
ctBa OUNAN co cTpaHamu-y4acTHULAMU 1 CTpaHamun-nap-
THepamn OUAWN: perynspHble npaktuku JEMS, aHepruy-
HO€e pacLunpeHmne ceTn MHPOPMaLMOHHbIX LeHTpoB OVAN,
OpraHu3aumio MeponpuATUA MO PasBUTUIO MHCTPYMEHTOB
Hay4Homn gunnomatun «Hayka, gmanor n obLecTBo» 1 Ap.;
KM nopaepxan nHUUMAaTBEI NPOBEAEHUS MeXayHapoa-
HbIX Hay4HbIX (DOPYMOB 1 COBMECTHbIX Hay4HO-0bpasoBa-
TenbHbIX MeponpuaTuii OUNAN ¢ napTHepamn nop arvaon
[YBSSD un I[UPAP B 2023 r;

— ycunusa gupekuun OUAUM B pabote co cTpaHa-
MU-NapTHEPaMy U CTPEMIIEHUE MO MOBbLILIEHWI0 cTaTyca
nx yyactnsa 8 OMAN, B wactHocTu, ¢ Kutarnckon HapogHon
Pecny6nukon, Mekcukown, bpasunuen, UHgnen, N3paunewm,
KOxHom Kopeeii n gp.

KM yteepaun MNonoxeHue o nporpammMax CoTpygHu-
YecTBa W rpaHTax NOMHOMOYHbIX NpeacTaBUTENen npasu-
TenbCTB rocygapcte-vneHos OUNAN.

KNI otmeTnn CBOEBPEMEHHOCTb W  aKTyarbHOCTb
npeanoxeHHblx anpekunen OUNAU HoBbIX mporpamm, Ha-
MpaBreHHbIX Ha NPUYMHOXEHUE MHTENNEKTyanbHoro Kanm-

Tana MIHCTUTyTa 1 CTpaH-y4acTHULL: NporpamMma ctuneHama-
ToB ONAN (JINR Fellowship Programme), nporpamma noga-
aepxkn monoabix yveHbix (JINR Postdoctoral Programme).

MpuHsAB K cBegeHuto nHdopmauuto anpekummn OUNAN
06 06BEKTUBHBLIX 0O6CTOSATENLCTBAX, OKa3bIBAKLLMX BINS-
HME Ha CPOKM caayy B 3KCMyaTaunio OCHOBHbIX OObEKTOB
komnnekca NICA, KMl cornacunca ¢ HeobxoauMocCTbio
NPOANEHNA Ccpoka peanu3aumm LOroBopa reHepasibHoro
nogpsina ¢ AO «WWTPABAI» 1 ogobpun ycunns mpexkumm
OUNAN, HanpaBneHHble Ha COKpalleHMe CPOKOB OKOHYa-
Husi ctpoutenbcTBa komnnekca NICA.

KM cornacuncst ¢ OCHOBHbLIMM NPUHLMMAMM Mo ycTa-
HOBIEHMIO MpaBufa O Jofe MpPsMbIX PacxogoB Ha nep-
COoHamn BO B3HOCE rOCYAapCTB-YSIEHOB, MPeasioKEeHHbIMN
ovpekunen UHctutyTta, n nopyunn gupekummn OUAN u
pabouew rpynne npu npeacenartene Kl no cdovHaHcoBbIM
Bonpocam OUAW npopaboTtaTb gaHHOE NpPeanoXeHue u
NpeacTaBuTb MPOEKT NpaBura Afs pacCMOTPEHUs Ha 3a-
cegaHun ®duHaHcosoro komuteta OUNAN 1 yTBEpXKOEHUS
Ha ceccun K OUAN B mapte 2023 .

KMMn yreepaun pekomengauum 131-n n 132-n cec-
cuii YyeHoro coseta OUAWN, a Takke MNpobneMHo-Tema-
TUYECKMI NNaH Hay4YHO-MUCCreaoBaTeNnbCKUX paboT n Mex-
ayHapopaHoro cotpyaHnyectsa OVANM Ha 2023 r.

3acnywaB n obcyouB Aoknag pykoBoauTenst ae-
naptameHTa OHOXKETHOW U 3KOHOMMWUYECKOW MONUTUKM

gration of existing and future services to support scientific,
administrative and social activities as well as the main-
tenance of the engineering and IT infrastructures of the
Institute;

— the effectiveness of new initiatives to strengthen
international scientific and technical cooperation between
JINR and JINR Member States and Partner Countries:
regular JEMS practices, vigorous expansion of the net-
work of JINR Information Centres, organization of events
to develop science diplomacy tools “Science, Dialogue and
Society”, etc.; the CP supported initiatives to hold interna-
tional scientific forums and joint scientific and educational
events of JINR with partners under the auspices of YBSSD
and IUPAP in 2023;

— the efforts of the JINR Directorate on working with
Partner Countries and the intention to raise the status of
their participation in JINR, in particular, with the People’s
Republic of China, Mexico, Brazil, India, Israel, South
Korea, and others.

The CP approved the Regulations on Cooperation
Programmes and Grants of the Plenipotentiaries of the
Governments of the JINR Member States.

The CP noted the timeliness and relevance of the
new programmes proposed by the JINR Directorate aimed
at increasing the intellectual capital of the Institute and
the Member States: JINR Fellowship Programme, JINR
Postdoctoral Programme.
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Having taken into account the information from the
JINR Directorate about the objective circumstances which
affect the time of commissioning of the main facilities of
the NICA complex, the CP agreed with the need to extend
the period of the general contractor agreement with JSC
“STRABAG” and endorsed the efforts of the Directorate
aimed at shortening the deadlines for completing the con-
struction of the NICA complex.

The CP agreed with the basic principles for establish-
ing a regulation on the share of direct staff costs in the
contribution of the Member States, proposed by the JINR
Directorate, and commissioned the JINR Directorate and
the Working Group under the CP Chair for JINR Financial
Issues to work out this proposal and submit the Draft for
consideration at the meeting of the Finance Committee and
for approval at the session of the Committee of Plenipoten-
tiaries of the Governments of the JINR Member States in
March 2023.

The CP approved the recommendations of the 131st
and 132nd sessions of the JINR Scientific Council as well
as the Topical Plan for JINR Research and International
Cooperation for 2023.

Having heard and discussed the report “Draft budget
of JINR for the year 2023” presented by N.Kalinin, Head
of the JINR Budget and Economic Policy Department,
the Committee of Plenipotentiaries approved the JINR
budget for the year 2023 with the income amounting to
US$ 203485.9 thousand and the expenditure amounting to
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Wuctutyta H. B. KanuHuHa «O npoekte 6rogxeta OUAN
Ha 2023 r.», KM yteepann 6ompker ONAN Ha 2023 1. no
pacxogam B cymme 245256,6 Tbic. gonnapos CLUA n goxo-
gam B cymme 203485,9 Toic. gonnapos CLUA ¢ yyeTtom no-
NOXUTENbHOro BXoasiLero canbao B o6beme 20583,9 Thic.
ponnapos CLUA.

KM paspewwun gnpektopy UHctutyTa B 2023 1. BHO-
CUTb KoppekTnpoBku B GlomxkeT OUAWN, Bkntovast Koppek-
TMPOBKM CTaTel pacxodoB MO 3apaboTHOW nnate u Mex-
[yHapoAHOMY COTPYAHUYECTBY, B pamKax yTBEPXAEHHOro
6rogxeTa B COOTBETCTBMM C PErfIaMEHTOM BHECEHUS KOp-
pekTupoBok B GromxeTr OUAN.

KM ytBepaun Lwkany B3HOCOB roCyAapCTB-YNeHOB
OUAN Ha 2023 r., BkntovatoLwyto B cebst onm rocyaapcTs,
BbiIxogawmx n3 ONAN (Pecnybnukmn Monbin, YkpavHbel 1
Yewckorn Pecnybnukm), n rocynapcts ¢ NpuMoOCTaHOBIEH-
HbIM uneHcTBoM (Koperickon HapogHo-[emokpaTtunyeckomn
Pecnybnvkmn n Cnosaukon Pecnybrnuku), B uensax 6onee
[eTtanbHOM nNpopaboTku BOMpoca No nepecmoTpy LuKanbl
B3HOCOB rOCyJapCTB-UIIEHOB C Y4ETOM BbIXOAa psiga ro-
cypapcte u3 coctasa OUAW, a Takke yTBepann B3HOCHI
rocygapcte-uneHoB OUAN Ha 2023 r., paccumTaHHble Ha
OCHOBE LLIKasbl B3HOCOB.

KM He Bkntounn B 6rogker OMAN Ha 2023 1. B3HOCHI
rocynapcTs, Bbixoaawmx n3 OUAN, v rocygapcTs ¢ npuo-
CTaHOBIEHHbIM YIIEHCTBOM.

B cBsiau ¢ Bbixogom 1z OUAN Pecnybnukm MNonbLuw,
YkpauvHbl n Yewuckorn Pecny6nuvkm KT nopyynn gupekumm
MHctutyTa n paboden rpynne npu npegcepatene Kl no
dumHaHcoBbIM Bonpocam OUAN npeacraButbe Ha paccMmo-
TpeHue 3acegaHus PuHaHcoBoro komuteta n ceccum Krirl
OUAN B mapTte 2023 1. NpeanoXeHns no NepecMoTpy LUKa-
bl B3HOCOB rOCY1apCTB-4Y/IEHOB U MPEAOXEHUS O pa3me-
pax 6iomxketa ONAN no poxogam u pacxogam, a Takke 06
OPUEHTMPOBOYHbIX B3HOCaX rocygapcTB-yneHoB Ha 2024,
20251 2026 rr.

B uensix BbINOMHEHMS MMAHOB MO peanusauun Hayu-
How nporpammbl CemuneTtHero nnaHa passutua OUAN Ha
2017-2023 rr. KNI obpatuncsa k NOTHOMOYHbIM NpeacTa-
BUTENSM rocyfapCTB-4neHoB MIHCTUTyTa ¢ npockboi npu-
HATb Mepbl MO NOraleHno 3a40IMKEHHOCTU Nepes Oomke-
ToM OUNAN no ynnate B3HOCOB.

KMMN yrteepaun OtomketT Ha 2023 . no co3gaHuio 1
aKcnnyaTaumMmM KOMMMeKca CBepXMNpOBOASALUMX Konel Ha
BCTPeYHbIX Ny4ykax Tskenbix noHoB NICA 3a cyeT LeneBbix
cpencts Poccuiickon denepaumm, BblAENEHHbIX B COOT-
BetrcTBMM ¢ CornaweHnem mexay NpasutensctBom Poc-
curickon ®epepauun n OUAN, B cymme 2958845,6 Toic.
pybnei.

KM opobpun cBOAHYK KOPPEKTMPOBKY OromkeTa
ONAN Ha 2022 r. 3a 9 MecsLUeB, paspewnn QUpeKTopy
MHcTUTyTa NpomMHaeKcupoBaTh OKNaaHyHo 1 TapudHyo Ya-
CTu 3apaboTHOW NnaTbl YIEHOB NepcoHarna ¢ y4eToMm BO3-

US$ 245256.6 thousand, taking into account the positive
opening balance amounting to US$ 20583.9 thousand.

The CP authorized the Director of JINR to make adjust-
ments to the JINR budget for 2023, including adjustments
to the expenditure items “Salaries” and “International co-
operation” within the approved budget in compliance with
the Regulations for the introduction of adjustments to the
budget of JINR.

The CP approved the scale of contributions of the
JINR Member States for the year 2023, which includes the
shares of the States leaving JINR (the Czech Republic, the
Republic of Poland, and Ukraine) and the States with sus-
pended membership (the Democratic People’s Republic of
Korea and the Slovak Republic), in order to study in more
detail the issue of revising the scale of contributions of the
Member States, taking into account the withdrawal of a
number of States from JINR. The CP approved the con-
tributions of the JINR Member States for the year 2023,
calculated on the basis of the scale of contributions for the
year 2023.

The CP did not include in the JINR budget for the year
2023 the contributions of the States withdrawing from JINR
and the States with suspended membership.

In connection with the withdrawal from JINR of the
Czech Republic, the Republic of Poland, and Ukraine, the
CP commissioned the JINR Directorate and the Working
Group under the CP Chair for JINR Financial Issues to
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submit for consideration at the meeting of the Finance
Committee and the session of the Committee of Pleni-
potentiaries of the Governments of the JINR Member
States in March 2023 proposals for revising the scale of
contributions of the Member States and proposals on the
size of the JINR budget in income and expenditure as well
as provisional contributions of the Member States for 2024,
2025, and 2026.

In order to fulfill the plans for the implementation of
the scientific programme of the Seven-Year Plan for the
Development of JINR for 2017-2023, the CP asked the
Plenipotentiaries of the Governments of the JINR Member
States to take measures for paying their contribution ar-
rears to the JINR budget.

The CP approved the budget for the year 2023 on
the construction and exploitation of the NICA complex of
superconducting rings for heavy-ion colliding beams with
the special-purpose funds of the Russian Federation,
provided in accordance with the Agreement between the
Government of the Russian Federation and JINR, in the
amount of 2958 845.6 thousand rubles.

The CP approved the consolidated adjustment of the
JINR budget for the year 2022 over 9 months, authorized
the Director of JINR to index the salary and tariff parts of
the compensation package of the staff members, taking in-
to account the possibilities of the JINR budget for 2023, in
accordance with the JINR Collective Bargaining Agreement
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MoxHocTeln brogpxketa OUAN Ha 2023 1., B cooTBETCTBUU
¢ KonnektnBHbiMm pgoroBopom OUAWM Ha 2020-2023 rr,
MPVHAN K CBEAEHMIO MHGOPMaLMI0 O NMPOEKTe pacxogoB
CemunetHero nnaHa passutus ONAN Ha 2024—-2030 rr.

3acnywas n obcyauB goknag npencegatens ®GuHax-
coBoro komuTeTa A. B. Omenbuyka «O6 ntorax 3acegaHusi
®uHaHcoBoro komuteta OUNAN ot 21 Hoabps 2022 ry,
K yTBepamn npoTokon 3acegaHus.

MpuHAB K CBEAEHWO NMUCbMO MOMIHOMOYHOrO npea-
ctaButenst lNpaButensctBa Pecny6nukn Y3bekuctaH o
NpeanoXeHnsX Mo MoralleHnto PecTPyKTYPU3MpPOBaHHON
3a40mKeHHOCT Pecnybnukn Y36ekncTaH, BO3HUKLIEN A0
1 anBapsa 2002 r., n 3a80MKEeHHOCTH, BO3HMKLWeN 3a 2002—
2003 rr., KM nopyymn yperynupoBaTb AaHHbIA BOMPOC Mo-
cne noraleHns TekyLlen 3a40MKEHHOCTU B NOMHOM 00b-
eme 1 ynnarbl PeCTPyKTYpU3MpOBaHHOW 3a40MKEHHOCTM B
COOTBETCTBUM C rpachukom, yTeepxxaeHHbIM KT B Hosi6pe
2020 .

KM nopy4un anpekunun MIHCTUTYTa NoarotoBMTb HO-
BYIO CTPYKTYpy Gropketa ONAN ana nnaHnpoBaHus Groa-
XeTa, HaumHasa ¢ 2024 r., 1 HanpaBuTb ee NOSIHOMOYHbLIM
npeacraBuUTenNsaM AN 3aMevaHuii U NPeanoXeHUn B pam-
Kax opraHu3auum ovepegHbIX 3acefaHnin PUHaHCOBOrO Ko-
muteta n KM B mapte 2023 .

B cosgaHHyto no pewenuto KM pabouyto rpynny npu
npencenatene KM no duHaHcoBbiM Bonpocam OWAN

BoLnKn npeactasutenu Pecnybnukn Benopyccumn, Coumna-
nuctudeckon Pecnybnvkm BoeTtHam, Mpysun, Pecnybnuku
KasaxctaH, Pecnybnukn Ky6bl, MoHronun, Poccuickon
depepaumn.

KM ytBepaun ayouTopckoe 3akrioyeHwe no UTo-
raMm MpoBEAEHNS ayaUTOPCKOW MNpPOBEpKN (OUHAHCOBOM
pedarenbHocTn n Byxrantepckun otdyetr OUAN 3a 2021 r,,
a Takke MPUHSN K cBeaeHuo MHdopmauuio o6 ncnomnHe-
HUM avpekumen MIHcTuTyTa nnaHa MeponpusTuin no uto-
ram nNpoBeAEeHUS ayaUTOPCKOWM NpoBepky hHaHCOBOW Ae-
atenbHocTn OUNAN 3a 2020 n 2021 rr.

3acnywas n obcyams goknag aupektopa UHctutyta
I B. TpybHukoBa «O npoekte CemuneTHero nnaHa passu-
ma OUAN na 2024-2030 rr.», KMIM otmeTnn, 4to npea-
CTaBIEHHbIN NMPOEKT MOMHOCTBIO COOTBETCTBYET apXUTEK-
Type un noruke CTpaTterMyeckoro nnaHa [ONrocpovHOro
pas3sutus OUNAN go 2030 r. n ganee n cogepXxntT aMmounLm-
O3HYI0 KOHKYPEHTOCMOCOOHYH MeXAyHapOO4HYH HayyHyo
nporpammy, a Takke ONTMMarbHble 3anpallnBaemble Ye-
rnoBeyeckne 1 nHaHCOBbIE PECYPChI.

KMMN npuHan npegcTtaBreHHbIn npoekt CemMuneTHero
nnaHa passutns OUNAN Ha 2024-2030 rr. 1 nopyyun au-
pekumn VIHCTUTYTa NpeacTaBUTb OKOHYATENbHbIN BapuaHT
Ha cneaytouten ceccum KM OUAN B mapTte 2023 1.

KM cornacunca ¢ Tem, 4YTO [Afs BbINONHEHUs
CemunetHei nporpammbl Ha 2024—2030 rT. B NOTHOM 00b-

for 2020-2023, took note of the information on the draft ex-
penditure of the Seven-Year Plan for the Development of
JINR for 2024-2030.

Having heard and discussed the report “Results of the
meeting of the JINR Finance Committee held on 21 No-
vember 2022” presented by A.Omelchuk, Chair of the Fi-
nance Committee, the Committee of Plenipotentiaries ap-
proved the Protocol of the meeting.

Having taken note of the letter of the Plenipotentiary of
the Government of the Republic of Uzbekistan on proposals
for the payment of the restructured arrears of the Republic
of Uzbekistan which arose prior to 1 Junuary 2002 and
the arrears which arose during 2002—2003, the CP com-
missioned to settle this issue after paying off the current
arrears in full and paying the restructured arrears in accor-
dance with the schedule approved by the CP in November
2020.

The CP commissioned the JINR Directorate to prepare
a new structure of the JINR budget for budget planning,
starting from 2024, and send it to the Plenipotentiaries for
comments and proposals as part of the organization of
the regular meetings of the Finance Committee and the
Committee of Plenipotentiaries in March 2023.

The Working Group under the CP Chair for JINR Fi-
nancial Issues, consisting of representatives of the Republic
of Belarus, the Republic of Cuba, Georgia, the Republic of
Kazakhstan, Mongolia, the Russian Federation, and the
Socialist Republic of Vietnam was established.
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The CP approved the audit report based on the results
of the audit of JINR'’s financial activities for the year 2021
and took note of the information on the implementation by
the JINR Directorate of the Action Plan following the results
of the audit of JINR'’s financial activities for the years 2020
and 2021.

Having heard and discussed the report “Draft Seven-
Year Plan for the Development of JINR for 2024—2030” pre-
sented by G. Trubnikov, Director of JINR, the Committee of
Plenipotentiaries noted that the presented draft fully com-
plies with the architecture and logic of the JINR Long-Term
Development Strategic Plan up to 2030 and beyond and
contains an ambitious, competitive international scientific
programme as well as the optimal requested staff and fi-
nancial resources.

The CP adopted the presented Draft Seven-Year Plan
for the Development of JINR for 2024-2030 and commis-
sioned the JINR Directorate to submit its final version at the
next session of the Committee of Plenipotentiaries of the
Governments of the JINR Member States in March 2023.

The CP agreed that for the implementation of the
Seven-Year Plan for the Development of JINR for 2024—
2030 in full, an annual increase in the amount of contribu-
tions of the Member States for the specified seven-year
period is necessary in order to fulfill a global-level inter-
national research programme, to continue developing the
experimental base for a wide range of promising scientif-
ic research, due to the increase in operating costs for the
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emMe HeobXOAMMO EXEeroaHoe yYBeNnuYeHne CyMmMbl B3HOCOB
rocy4apCTB-4NEHOB Ha YKa3aHHbIN CEMUNETHUA MEepUOS,
B Lensx peanu3auum MexayHapodHOW wuccrnepoBaTtenb-
CKOW MporpaMmMbl MUPOBOTO YPOBHS, NPOAOMKEHNS pa3Bu-
TUS 3KCMepUMeHTanbHoW 6a3bl Anst OCYLEeCTBMNEHNUS LUn-
POKOro CrekTpa NepcnekTUBHBLIX HayYHbIX UCCNEA0BaHUN,
B CBSI31 C POCTOM JKCMIyaTauMOHHbIX pacxofoB Ha obcny-
XvBaHne 6a3oBbIX YCTAHOBOK, Pa3BUTUSA MHXEHEPHO-TEX-
HMYeCKOW MHMPACTPYKTYPbI AN NPUBMEYEHNS BbICOKOKBa-
NMULMPOBaHHBIX YYEHbIX 1 CreLmanucToB, obecnevyeHms
nHAekcaumn 3apaboTHOW NnaTtbl C y4ETOM NPOrHO3HOW WH-
dnaunm ong cCoOXpaHeHUs KOHKYPEHTOCNOCOBHOro ypoBHS
onnatel Tpyaa.

KMM obpatunca ¢ npocbbor K NOMHOMOYHbLIM Mpes-
CTaBUTENsIM NpaBUTENbLCTB rocygapcTe-yneHoB OUAN
npopabotatb C MpaBUTENbLCTBAMW CBOMX CTpaH BOMPOC
0 eXerogHom, He MeHee 5%, yBenuYeHUn CymMmbl B3HO-
COB rocydapcTB-4rieHoB Ansi puHaHCoOBOro obecneveHus
CemunetHero nnaHa passutua OUAN Ha 2024-2030 rr.
n nopyuun gupekuun OUAN B kpaTyanume Cpokn Hamnpa-
BWTb B apec MONMHOMOYHbIX NpeacTaButenen obocHoBa-
Hue dmHaHcoBoro obecneyeHuss npoekta CemwuneTHero
nnaHa passutna ONAN n dakTopoB, BMUSIOWMX Ha yBe-
nunyeHne notpebHOCTEN B pecypcax.

3acnywas n obcyameB goknag rmnaBHOMO yYeHOro ce-
kpetaps MHctutyta C.H.Hepenbko «O coctaBe YyeHoro

coseta ONAWy, KIMIM npuHaN K cBEAEHUIO CMMCOK Yr1EHOB
YyeHoro coBeta OUAN, Ha3HayeHHbIX B HOBbIN COCTaB
Y4yeHOoro coeeTa MOMTHOMOYHLIMU MPEeACTaBUTENSIMU MNpa-
BUTENbLCTB rocygapcTe-uneHoB OVAW, u no pesynsratam
OTKPbITOrO roflocoBaHus (€4MHOIMAacHo) yTBepAnUn KaHaum-
AaTypbl U3bupaembix YNEHOB YUEHOro coBeTa ¢ NOHOMO-
YnaMKM CPoKoM Ha 5 net. HoBbI cocTaB Y4yeHoro coseTa
BCTynaeT B nonHomouns ¢ 133-i ceccumn Y4yeHoro coseta
ounAn.

KM Bbipa3un 6narogapHOCTb YfieHaM Y4YeHOoro coBe-
Ta NPEXHEro cocTaga 3a yCneLlHyo paboTy, NpodenaHHyo
B nepuog 2018-2022 rr.

KM yctaHoBMN MakcumarnbHYy YMCIEHHOCTb Y4e-
HOro CoBeTa Ha CPOK MOSIHOMOYMIA HOBOroO COCTaBa, paB-
Hyto 50 uneHam.

KM ¢ nHTepecom 3acnyLwian goknag noriHOMOYHOro
npeactasutens [paButensctBa Apabckon Pecnybnuvkm
Ernnetr M.Cakpa «HayuHbin poknag npesvgeHTa Akage-
MUUN Hay4HbIX UCCNeQoBaHUM n TexHonorui Ervnta» u no-
6narogapvn goknag4vka.

KM Belpasun 6GnarogapHocTb  aupektopy JIAT
B.B.KopeHbkoBy 3a MHTepecHyto npeseHTaumto «Ludpo-
Basi akocuctema ONAN .

maintenance of basic facilities, to develop the engineering
and technical infrastructure for attraction of highly qualified
scientists and specialists, to ensure wage indexation taking
into account forecast inflation for maintaining a competitive
salary level.

The CP asked the Plenipotentiaries of the Governments
of the JINR Member States to work with the Governments
of their States on the issue of an annual, at least 5%, in-
crease in the amount of contributions of the Member
States to financially support the Seven-Year Plan for the
Development of JINR for 2024-2030 and commissioned
the JINR Directorate to send to the Plenipotentiaries as
soon as possible the justification for the financial support
of the Draft Seven-Year Plan for the Development of JINR
for 2024—-2030 and the factors affecting the increase in re-
source requirements.

Having heard and discussed the report “On the
membership of the JINR Scientific Council” present-
ed by S.Nedelko, Chief Scientific Secretary of JINR, the
Committee of Plenipotentiaries took note of the list of mem-
bers of the JINR Scientific Council appointed to the new
composition of the Scientific Council by the Plenipotentiaries
of the Governments of the JINR Member States, and based
on the results of open voting (unanimously), approved the
candidacies of elected members of the Scientific Council as
members of the Scientific Council for a term of five years.
The new membership of the Scientific Council shall take
office from the 133rd session of the JINR Scientific Council.

EI

The CP thanked the members of the Scientific Council
of the previous composition for their successful work ac-
complished during 2018-2022.

For the term of office of the new membership of the
Scientific Council, the CP established its maximum number
equal to 50 members.

Having heard the scientific report by M. Sakr, Pleni-
potentiary of the Government of the Arab Republic of Egypt
in JINR, the Committee of Plenipotentiaries expressed its
gratitude to the speaker for his interesting and informative
report.

The Committee of Plenipotentiaries thanked V.Ko-
renkov, Director of the Meshcheryakov Laboratory of In-
formation Technologies, for the interesting presentation
“Digital JINR Ecosystem”.
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12 okTta6psa lMpasutensctBom Mockosckoi obna-
CTH BbInK 06bABNEHDI PE3YNbTaTbl KOHKYPCa Ha COMCKa-
HWe eXXerogHbix npeMui rybepHatopa Mockosckoi 06-
Nnactv B cpepax Hayku, TEXHONIOTUMU, TEXHUKU U MHHO-
BaLMMK AN MONOAbIX YueHbiX W cneuyuanuctos B 2022 r.
JNlaypearamu koHkypca cTanu coTpyaHvku Jlabopatopuu
anepHbix npobnem OUAN A.O.Konechvkos (MnagLumi
HayuHbiM coTpyaHuk) u J1. [1. Konynaesa (HayuHbii co-
TPYLHHUK).

A.O.KonecHukos HarpakgeH 3a ucciegoBaHue u
BHeApPEHWE HOBbIX MaTepHasioB W TEXHONIOTUH A CO3-
[laHus rasopaspsiHblX KOOPAWMHATHbIX AETEKTOPOB C
ManbiM KosnuuecTsoM BewiectBa. CosgaHue nogo6HbIX
[LeTEKTOPOB MO3BOJIUT 3HAUYUTESIBHO Y/YULLIUTb TOYHOCTb
U3MEpPEeHUH B COBPEMEHHbIX 3KCNEepHUMEHTax no hrau-
Ke uyactuy. [losyyeHHble MONOAbIM YyueHbIM HayyHble
pe3ynbTatbl yke npuMeHstoTca B akcnepumeHTax NA62
(LLEPH) v MEG Il (PSI, LUseHuapus), a Takyke HanpyT
npuMeHeHue B OyayLUMX IKCNEPUMEHTaxX Ha Kosnange-
pe NICA u B obnactv paguaLuMoHHOTO KOHTPOSIS.

J1. . Konynaesa npepactasuna Ha KOHKypc paboTy
No WU3MEPEHUIO NAPaMETPOB OCLUMUANAUMNA HEUTPUHO B
akcnepumeHte NOVA (FNAL, CLUA). MonyueHHbie eto
pe3ynibTatbl OblM OULMANBHBIMA AN 3KCNEPUMEHTA
B 2018—2020 rr., N0 HUM HanUcaHO HECKOJNIbKO KoJina-
GopaLMOHHbIX cTaTei. ITa UHopMauus OyaeT BakHa
M B NPaKTUYECKOM MNPUMEHEHWU MOTOKOB HEUTPHHO.
Ob6cykpaemble HanpaBieHUs: MOHWTOPWHI  paboTbl
ALEPHbIX peaKkTopoB, ToMmorpadus 3emau, Uccnepo-
BaHWe KOCMOCa C MOMOLLbIO HEMTPHUHO CBEPXBbICOKUX
3Heprui. PaspabortaHHble MeTogpl M nporpamMMHble
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CpeacTBa MOTryT NPUMEHSTbCS W B APYrUX 3KCNepUMeH-
Tax 3ToM Temartuku. Begercsa pabora no mx agantauuu
onsa akcnepumenta DUNE, B koTopom Takyke yyacTeyet
onan.

14 okTabpa coctosnace pabouas BCTpeua npej-
cTaBuTenen KoHcopuuyMa «MexkoyHapOLHbIM LeHTp
uccnenosaHui Ha 6ase peaktopa MBUP» ¢ aupekuueit
O6beMHEHHOrO MHCTUTYTA, B XO4E KOTOPOM CTOPOHbI
06CYAMNIM MEXOYHAPOAHYIO COCTAaB/ISIOWLYIO NMPOEKTa,
onbiT OUAN B opraHusaunn HayuHbix Kosinabopaumi
U cepbl B3aWMHbIX HayYHbIX MHTEPECOB, B YACTHOCTH,
npo3Bydana MAes pacluMpeHusi Kosnabopauuu npoek-
Ta no nuuun BPUKC.

MpoekT B OuMHUTpOBrpase HaxoOWUTCS Ha CTaauM
pa3paboTKM HayuyHOW MpOrpaMmMbl M OMpeneneHus
nosib30BaTeIbCKoOW MoMMTUKW. B cBsasn ¢ atum npea-
ctaButent MBUP Bbipa3unu cepbesHylo 3auvHTEpeco-
BaHHOCTb B 3KcrnepTuse JlabopaTopuu HeEUTPOHHOM
dusukn OUAN n ee penesaHTHOM oMbiTe C UCCNenO-
BaTeNlbCkUM peaktopom WMBP-2. Bbino npepnoxkeHo
chopMHUpOBaTb E€LMHYIO HEWTPOHHYIO Nporpammy, B
KOTOpOW 6yayT 3afeMCTBOBaHbl pasHble TWMbl peak-
Topos: 310 W 6yaywmi MUK, n uMnynbcHbIM peakTop
NBP-2, u peaktop MBUP. B kauectee cdep B3aMmMHOro
Hay4YHOrO MHTEpeca CTOPOHbI 0OO3HAaYMIU UCCIefoBa-
HWUS C WCMONb30BaHWEM Y/IbTPAXOOLHbIX HEWTPOHOB
W HEMTPOH3axBaTHYlO Tepanuio.

20 okTsa6psa B [lybHe B [Jome yueHbix OUAN npo-
WNo paclupeHHoe Bble3gHoe 3acefaHue Komuterta
locynapcteenHorn ymbl P® no Hayke u Bbicluemy 06-

JlyOHa, 14 okTs10ps1. Berpeua npencraButeneit kKoHCOpITyMa
«MIU MBUP» ¢ nupekuuneit OUAN

Dubna, 14 October. Meeting of representatives of the IRC MBIR
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Consortium with the JINR Directorate




NHOOPMALMA OMPEKLIM OUNAN

JINR DIRECTORATE’S INFORMATION

Jy6Ha, 20 okTs10ps. PacimmpenHoe Bble3iHOE 3aceiaHne
Komurera ['ocynapcrBennoit lymsr PO no nayxke
U BBICILIEMY 0Opa30BaHUIO

On 12 October, the Government of the Moscow
Region announced the results of the competition for
annual awards of the Governor of the Moscow Region
in science, technology and innovations for young sci-
entists and specialists in 2022. Staff members of the
JINR Laboratory of Nuclear Problems A.Kolesnikov
(junior researcher) and L.Kolupaeva (researcher) be-
came the laureates of the competition.

A. Kolesnikov became the winner of the Governor’s
Award for the research and introduction of new ma-
terials and technologies for the creation of low-mat-
ter gas-discharged position detectors. The creation of
such detectors will significantly improve the accuracy
of measurements in modern particle physics exper-
iments. The scientific results obtained by the young
researcher are already being applied in experiments
NAG62 (CERN) and MEG Il (PSI, Switzerland), and they
will also be applied in experiments being prepared at
the NICA collider and in the field of radiation moni-
toring.

L.Kolupaeva submitted for the competition a sci-
entific paper on measuring the parameters of neutrino
oscillations in the NOVA experiment (FNAL, USA). The
results obtained by her were official for the experi-
ment in 2018—2020. Based on them, several collab-
orative articles were written. This information will be
important in practical application of neutrino fluxes.
The discussed directions are the following: monitoring

K

Dubna, 20 October. Extended guest meeting
of the State Duma Committee on Science
and Higher Education of the Russian Federation

of operation of nuclear reactors, Earth tomography,
research of space with superhigh energy neutrino. The
elaborated methods and programming can be applied
in other experiments of this direction. They are under
adaptation for the DUNE experiment in which JINR
also participates.

On 14 October, a working meeting of representa-
tives of the Consortium “International Research Centre
MBIR” with the Directorate of the Joint Institute was
held where the parties discussed the international
component of the MBIR project, JINR experience in or-
ganizing scientific collaborations, and areas of mutual
scientific interests, in particular, the idea of extending
the project collaboration through the BRICS project.

The project in Dimitrovgrad is to create a sci-
entific programme and establish a user policy. Here,
according to MBIR representatives, the expertise of
the Laboratory of Neutron Physics of JINR and its
relevant experience with the IBR-2 research reactor
can be a solid support. Participants proposed to draw
up a single neutron programme, which will involve dif-
ferent types of reactors: the future PIK reactor, the
IBR-2 pulsed reactor, and the MBIR reactor. The par-
ties identified research using ultracold neutrons and
neutron capture therapy as areas of mutual scientific
interest.
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pasoBaHuio. LleHTpanbHoW Temol obcCykaeHWH cTan
noTeHUMaN HayKorpagoB W TEPPUTOPUM C BbICOKOM
KOHLEHTpaLMeN WHTeNNeKTa AN ¢OopCUMpPOBaHHOIO
Hay4yHO-TeXHosiorMyeckoro pas3sutusi Poccuu, B TOM
uucne Ha npumepe gestenoHocti OUAN kak ogHoM U3
Hay4YHO-MHHOBALMOHHbBIX MJIOLLAAO0K.

B 3acepmaHuu npuHsaaM yyactue uneHbl Komuteta
focaymbl Mo Hayke W BbiclueMy obpa3oBaHuWio, Npea-
crasutenu O6beAMHEHHOTO HHCTUTYTA U OPraHOB MECT-
HOrO CaMoynpaBfieH s, a TakKe NpencTaBUTeNy obLe-
CTBEHHbIX OpraHW3aLui.

YyacTHUKOB npuBeTcTBOBan npepceparenb Komu-
Teta locymapctBeHHoW [lymMbl Mo Hayke W BbicLIEMY
obpasosanuio C.B.Kabbiwes, KoTopbiH nogyepKHyn
rOTOBHOCTb KOMMUTETA [ie/laTb BCe BO3MOXKHOE A5 pas-
BUTHUS HayKOrpajos.

C poknagoM Ha 3acefjaHud BbICTYNWA OUPEKTOP
OUAN axkapemuk T.B. TpybHUKOB, KOTOpPbIN pacckasan
06 WUCTOPUM Pa3BUTUA MEXAYHAPOAHOW OpraHu3auuu
B [lybHe, HanpaBieHWsX ee LOEATENbHOCTH W SPKKMX
HayuHbIX pesynbratax. Jloknaguuk, B 4acTHOCTH, MOA-
UEPKHYJI, UTO AOMOJIHUTENIbHbIE Pecypcbl B NocnefHee
BPEMS HY>XHbl He Ha MOCTAaHOBKY Hay4HbIX 3ajay M
pa3BuTHE MHHOBALMM, a Ha Pa3BUTUE KOM(OPTHOM ro-
POACKOW Cpefpl Kak rapaHTMW MpUB/ieYeHUs KaApoB
B Haykorpagd. [McKyccus KOCHynacb Tak)Ke MeXAayHa-
pofHoro acnekta 3akcnepTudbl OUAN c Touku 3peHus
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HaKOM/IEHHOrO 3a MHOTFWE rofibl OMbITa HAYYHOW AWMIO-
MaTuu.

B xope susuta B [lybHy penerauna Komutera lo-
cynapcteeHHoi Lymbl P®D no Hayke u Bbicemy o6-
pa3oBaHWIO O3HAKOMMWIACb C Hay4yHOM WMHMPPACTPYKTY-
pow JI®B3 u xonoMm peanu3auun MeracameHc-npoeKkTa
NICA, a Takxke noceTuna MHTEPAKTUBHYIO BbICTaBKY
OUAN, nocesiLeHHYIO MCTOpUM U Ba30BbIM YCTaHOB-
Kam UHcTutyTa.

14 Hoa6ps B JlabBopatopun HHDOPMALMOHHBIX
TexHonorun um. M.I. Mewepsakosa (JINT) B pamkax
OceHHel WKoMbl MO MHPOPMALMOHHBIM TEXHOJIOTUAM
OUAN cocTosanacb npeseHTaLus MOLEPHU3UPOBAHHOM
Bepcun cynepkomnbtotepa «loBopyH». [lpoussogu-
TeNbHOCTb CynepKomnbioTepa Bbipocaa Ha 23,5% wu
nocturna yposHs 1,1 lMNdpnonc.

BbluvcnutenbHas MoOLWHOCTb  CynepKoMIbioTepa
OUAN ysenuuunace nocne pobasnenHns 32 cBepx-
COBPEMEHHbIX MOJAY/IeM, KaXKAbld M3 KOTOPbIX WMMeeT
6o/IblIOe KOIMUECTBO Afep CO CBepxObICTpoi onepa-
TUBHOW mamsTblo. Bbiin npuobpeteHbl U ycTaHOB/EHDI
8 dnaw-maccusor ana pabotbl ¢ HGosblwmMu obbema-
MW AaHHbIX.

Mo cnosam gupektopa JIUT B. B. KopeHbkoBa, Mo-
OepH13aUMs NO3BONSET OpraHW3oBaTb 3IWEKTUBHYIO
06paboTKy AaHHbIX AN8 BCEX 3afady, KOTopble pella-
totcs B MHcTutyTe: no npoekty NICA, kBaHTOBOM xpo-

On 20 October, an extended guest meeting of
the State Duma Committee on Science and Higher
Education of the Russian Federation was held at the
Scientists’ Club of the Joint Institute. The key topic
of discussions was the potential of science cities and
territories with high concentration of intelligence for
accelerated scientific and technological development
of Russia, including the example of JINR activities as
one of scientific-innovative sites.

Members of the State Duma Committee on
Science and Higher Education, representatives of the
Joint Institute and the City Administration as well as
representatives of public organizations took part in
the meeting.

Chairman of the State Duma Committee on Science
and Higher Education S.Kabyshev welcomed the par-
ticipants and highlighted the readiness of the Commit-
tee to make everything possible to develop science
cities.

JINR Director Academician G.Trubnikov made a
report on the development history of the internation-
al organization in Dubna, fields of its activities, and
bright scientific results. The JINR Director clarified
that additional resources are needed not for setting
scientific tasks and innovation enhancement but for

EI

developing comfortable city environment as a guaran-
tee of attracting personnel to the science city.

The discussion also included the international as-
pect of the JINR expertise from the point of view
of the experience of scientific diplomacy accumulated
over many years.

As part of the visit to Dubna, the delegation of
the State Duma Committee on Science and Higher
Education of the Russian Federation got acquainted
with the scientific infrastructure of the Laboratory of
High Energy Physics of JINR and progress in the NICA
megascience project. The delegation also visited the
JINR interactive exhibition dedicated to the history and
basic facilities of the Institute.

On 14 November, the presentation of the mod-
ernized “Govorun” supercomputer was held at the
Meshcheryakov Laboratory of Information Technologies
(MLIT) in the framework of the JINR Autumn School
of Information Technologies. The performance of
the supercomputer enhanced by 23.5% and reached
1.1 PFlops level and its memory capacity increased.

The computing power of the JINR supercomput-
er increased after adding 32 ultra-modern modules,
each of them possessing a great amount of cores with
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MOAMHAMHKE Ha pelueTKax, paguauuoHHOW Buonoruu,
UCMNOJ/Ib30BAHUIO KBaHTOBbIX BbIMMC/IEHWH ONs 3ajad
MOAE/IMPOBaHHUSA CBEPXTSXKE/bIX 3/1EMEHTOB, MOLE/U-
POBaHWs U PACYETOB HOBOIO HEMTPOHHOrO peakTopa U
MHOIMMX OPYrux 3agad.

14—15 Hoa6psa cocToancs suant B OUAN pekTopa
Cesepo-OceTHHCKOro rocyjapCTBEHHOro YHUBEPCUTETA
um. K. JI. Xetraryposa (COI'Y) A.Oroesa. bbin npose-
LleH pan pabounx BCTpeu ¢ pykoBoacTBoM UHCTUTYTa M
LMpeKTopaMu naboparopui, yuyacTBYIOLWMX B COBMECT-
HbIX HayuHbIX U OBpa3oBaTesibHbIX NpoekTax. [lomMumo
3TOro, BMeCTe C feJfieraunen COTPYAHUKOB U CTYAEHTOB
COTIY A.Oroee npuHan yuyactue B pabote OcerHen IT-
wkonsl OUAN B JIUT.

Ha sctpeue ¢ gupexktopom OUANT, B. Tpy6HMKOBbBIM
obcyxaanucb pesynbtathl coTpyaHudyectsa OUAN—
COrI'Y, paseute Hay4yHOW W MHHOBALMOHHOMW KooMepa-
LMW MEXAY OpraHW3auuaMM, a Tak>Ke APYriMu naprTHe-
pamu Ha tore Poccun. B uactHoCTH, Gbio OTMeueHO
B3aumogenctene COIY u OUAN no sonpocam nopgro-
TOBKW KafpoB, Hay4HbIM MEXAWCLMUMNIMHAPHDBIM NMPOEK-
Tam U NPUKAALHBIM UCCIIe[0BaHUSM,

Thdur

Mockaa, 24 Hosi6ps. [Ipecc-cexpetaps [Ipesunenra PO
J1.C.IleckoB (crpaBa) Bpy4aeT BEAyLIEMY HAyYHOMY
corpynuuxy JIOBD OUSIU C.I1. Mepry — obnanarento
Bceepoccuiickoii mpeMun «3a BEepHOCTh HayKe» — Harpamy
B HOMHHAaIMH «Hayka — 9T0 MOIHO»
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24 Hosb6ps B Mockse B KOHUepTHOM 3ane «3a-
psAbe» COCTOS/Iacb TOPXKECTBEHHas LEePEeMOHUs BpY-
yeHus Bcepoccuiickoit npemun «3a BEPHOCTb HayKe».
Benywmit HayuHbil coTpyaHuk JlabopaTopuu (hU3WKH
BbiICOKMX 3Heprun OUAU kaHgupar dpusnko-maTema-
Tnuecknx Hayk C.[M.Mepy cTtan obnapgarenem npe-
CTWXKHOM npemuu. Harpapy B HOMMHauuu «Hayka —
3TO MOJHO» Y4YEHOMY BPYYWn npecc-cekpetapb [lpe-
3unenta PO M. C.[leckos.

C.M.Mepuy — uneH mexnayHapogHou konnabopa-
umm BM@N. OH npuHMMaeT akTMBHOe y4yacTve B
Hay4YHO-MPOCBETUTENIBCKMX MEPOMNPHUATUSAX A5 ayaUTO-
pvi pa3Horo Bo3pacTta, Ae paccKkasblBaeT O CTpoOs-
wemcs konnangepe NICA, ero dmsnueckux 3agauax
M BO3MOXHOCTSIX, @ TaK)Ke O TOM, YTO 3HauuT ObiTb
COBPEMEHHBIM MOJIOAbIM yueHbiM. OcHoBHOe Hanpas-
NeHue ero aeatenbHocTM B npoekte BM@N — obpa-
6oTKa 3IKCrnepuUMeHTasbHbIX AaHHbIXx. OH aBTOp YyxKe
6onee uem 50 HayuHbIx ny6auKaumM, yyacTHUK Bonee
40 mMexxayHapoAHbIX Hay4YHbIX KOH(epeHLHH.

30 Hos6bpsa B Mysee WCTOPUM HayKM W Tex-
Hukn OUAN coctosncs cemuHap namsaTH  Bblgato-

(¢) Ministry of Scienee and Higher
Education of Russia

Moscow, 24 November. Press Secretary of the President of

the Russian Federation D. Peskov (right) presents the senior
researcher of JINR VBLHEP S. Merts — the winner of the All-
Russian Award “For Loyalty to Science” — with an award in the
nomination “Science Is Fashionable”
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LLLErocs yYeHoOro M opraHuM3aropa Hayku akafjemuka
B.T. Kagbiwesckoro. K cemuHapy B Mysee Gbina npu-
ypoueHa BbICTaBKa, MOCBSLLIEHHAs OCHOBHbIM BeEXaMm
6uorpacun Bnagumupa leopruesuua.

MemMop#uaibHyto yacTb Beuepa OTKPbLI Hay4HbIM
pykosoguteno OUAN akapemuk B.A.Marsees, Ko-
TOpbI nobnarofapun KONNEKTUB My3es 3a coXpaHe-
HWE NamATU O BbIZAIOLWEMCS YYEHOM W OpraHW3aumio
BCTPEUH.

CsBoumMu BOCnomuHaHuamu o B.T.Kagbiwesckom
KaK O TaNaHT/IMBOM YYEHOM, OpraHu3atope Hayku W He-
OPAWHAPHOMN TBOPYECKOW SIMUHOCTH MOAEUIUCD aKade-
muk HO. LI. Oranecan, B. M. XXabuukui, A. A. Pactopryes
v 10.1. Kypnanos. Cobpaslummcs 6bis nokasaH douabm
o B.T.KappiweBckoM, co3naHHbIM COTPYAHUKAMKU Hayy-
Ho-uHopMauuoHHoro otgena OUAN k 80-netuio yue-
HOro, a Tak)ke npejacTasfieH yparMeHT nekuun Bnagu-
mupa Kagpiwesckoro. 3aBeplueHMeM ceMuHapa cTaso
BbICTYyN/ieHWe npenogasatens [yBHeHCKOW My3biKasb-
How wkonbl O.3apunoBol, BAOXHOBEHHO WCMOJIHUB-
wen «Pasmbiwnenve» XK. MaccHe.

CornacHo VYkasy [lpesugeHta Poccuiickon @e-
nepauun Ne 830 ot 17 Hosbpsa 2022 r. «O Harpax-
LEHWW TroCynapCTBeHHbIMW Harpagamu Poccuiickon
®Mepepauun» 3a BKNaL B pa3BUTUE HAYKU WU MHOTOJET-
HIol0 fobpocosecTHyo paboTy Meganbio opaeHa «3a
3acnyru nepen OteuectBom» Il cTeneHun HarpakgeHbi:
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* bepHakos Bagum AnekcaHfpoBuy — OuUpeKkTop
Nabopatopun apepHbix npobnem um. B.T1. Oxxenenosa
ounau;

* Kasakoe [mutpuit Uropeenuy — pupektop Jla-
Gopatopun TeopeTHueckon usnku um. H.H.Boronio-
6osa OUAN;

* KopeHbkoB Bnagumup BacunbeBuu — pupek-
Top Jlabopatopuu HH(POPMALMOHHBIX  TEXHOOTMH
um. M.T. Mewepsikosa OUAN;

» XomubaruaH lamner leopruesny — 3amecTu-
Tenb aupekTopa Jlabopatopun U3UKKU BbICOKHX IHEp-
rui um. B.N.Bekcnepa u A.M.BanguHa OUAN.

1—3 pekabps peneraums OUAU npunumana yua-
ctve Bo 2-m KoHrpecce MofiogpiX yyeHblx B napke
Hayku M uckycctBa «Cupuyc» B Couun. [lns yuactus
B KoHrpecce w3 [y6Hbl B Couu npubbiauv mosnopble
cotpyaHuku JIH®, JIPB, JIAM, NT® v JIUT, koTtopblie
OblIM 3a4eMCTBOBaHbl B AMCKYCCHUSIX HA CaMble aKTy-
asibHble TEMbI.

KoHrpecc mMonogbix yyeHbix B Coun — Katouesoe
meponpuathe 2022 r. B paMKax AeCATUNETUS HayKU M
TexHosiorun B Poccuu. Ero nocetunu cneunanucrbl us
nopsaka 40 ctpaH. Cpegu HUX — CTYAEHTbI U MOJIOAbIE
yyeHble M3 Poccum, benopyccuu, Kasaxcrana, Kurtas,
Muamu, Ervnta, Cupuu, MbsHMbl, Y3bekuctaHa v gpy-
rux ctpaH. [lns yyacTHMKOB KOHrpecca Obina nogro-
TOBNEHa HacbilleHHas U pasHoobpasHas nporpamMma:

ultra-fast random access memory. The second thing
done was the purchase and installation of 8 flash ar-
rays to deal with Big Data.

MLIT Director V.Korenkov commented on the
event saying that such modernization allows organiz-
ing effective data processing for all the tasks being
solved at the Institute on: the NICA project, lattice
quantum chromodynamics, radiation biology, quantum
computing for superheavy elements modelling tasks,
modelling and computing of new neutron reactor, and
many other tasks.

On 14—15 November, Rector of the North Osse-
tian State University named after K.L.Khetagurov
(NOSU) A.Ogoev visited JINR. A number of working
meetings were held with the leadership of the Institute
and Directors of the Laboratories participating in
joint scientific and educational projects. In addition,
A.Ogoev together with a delegation of employees
and students of NOSU took part in the JINR Autumn
School of Information Technologies, which took place
at MLIT.

The results of five-year JINR—NOSU cooperation,
the development of scientific and innovative coopera-
tion between the organizations and other partners in
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the South of Russia were discussed at the meeting
with JINR Director G.Trubnikov. In particular, coop-
eration between NOSU and JINR on personnel train-
ing, scientific interdisciplinary projects and applied
research was noted.

On 24 November, in Moscow at the Zaryadye
Concert Hall, the ceremony of awarding the presti-
gious All-Russian Award “For Loyalty to Science”
took place. Candidate of Physics and Mathematics, the
senior researcher of the Laboratory of High Energy
Physics S.Merts became the winner. Press Secretary
of the President of the Russian Federation D.Peskov
presented the award in the nomination “Science Is
Fashionable” to the scientist.

S.Merts is an active participant of the internation-
al BM@N Collaboration. He takes an active part in sci-
entific educational events and tells audiences of differ-
ent ages about the NICA collider under construction,
its physical tasks and capabilities, as well as what it
means to be a modern young scientist. The main direc-
tion of his activity in the BM@N project is processing
of experimental data. He is the author of more than
50 scientific publications and the participant of more
than 40 international scientific conferences.
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Ol I Y4nm

Couw, 1-3 nexabps. Jeneramust OUSIU va 2-m Konrpecce
MOJIOJIBIX YYCHBIX B MIAPKE HAYKH U UCKyccTBa «CHpHYCH»
(¢pomo: PUA Hosocmu)

On 30 November, a seminar dedicated to the
memory of the outstanding scientist and science orga-
nizer Academician V. Kadyshevsky was held at the JINR
Museum of the History of Science and Technology.
For the seminar, an exhibition presenting the main
milestones of the biography of Vladimir Georgievich
was opened in the museum.

Opening the memorial part of the evening, JINR
Scientific Leader V. Matveev expressed his gratitude to
the Museum personnel for preserving the memory of
the outstanding scientist and organizing the meeting.

Yu.Oganessian, V.Zhabitsky, A.Rastorguev, and
Yu. Kurlapov shared their reminiscences about V. Kady-
shevsky as a talented scientist, science organizer and
an outstanding creative person. The audience watched
a film about V.Kadyshevsky, created by staff mem-
bers of the JINR Scientific Information Department
to the 80th anniversary of the scientist, listened to a
fragment of a lecture by V.Kadyshevsky. The musical
conclusion of the seminar was the performance of the
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Sochi, 1-3 December. JINR delegation at the 2nd Congress of
Young Scientists in the Sirius Science and Art Park
(photo by RIA Novosti)

teacher of the Dubna Music School O.Zaripova, who
performed “Reflection” by Jules Massenet.

Subsequent to the Decree of the President of the
Russian Federation No. 830 of 17 November 2022 “On
Presenting State Awards of the Russian Federation”,
the following JINR scientists were awarded the Medal
of the Order “For Merit to the Fatherland”, 2nd class,
for their contribution to science development and
longstanding hard work:

* Bednyakov Vadim Alexandrovich, Director of the
Dzhelepov Laboratory of Nuclear Problems of JINR;

» Kazakov Dmitri Igorevich, Director of the Bogo-
liubov Laboratory of Theoretical Physics of JINR;

» Korenkov Vladimir Vasil’evich, Director of the Me-
shcheryakov Laboratory of Information Technologies
of JINR;

* Khodzhibagiyan Hamlet Georgievich, Deputy Di-
rector of the Veksler and Baldin Laboratory of High
Energy Physics of JINR.




NHOOPMALMA OUPEKLUM OUNAN

KpYr/ible CTOJbl, 3KCMEPTHbIE CECCHUM, MaHesbHble LUC-
KYCCHM, HOBble HedhopMasibHble U OpUTMHaJbHble hop-
MaTbl MEepPONPUATHH.

Mepebiit feHb KOHrpecca 6bin OTKPLIT UCKYCCUEN
«lepcnekTuBbI U BbI30BbI MEXAYHAPOAHOW UHTErpaLmru
WH(PACTPYKTYPHbIX W KaLPOBbIX NOTEHLManoBy. B umc-
Nle CNWKepOoB BbICTYNWIW COBETHUK aupektopa OUAN
no mexayHapogHomy cotpyaHuuectsy W.CynenmaHos
W CTaplui HayuHbii coTpyaHuk JIT® T.Bxartauapus.

JINR DIRECTORATE’S INFORMATION

OpfHOW M3 K/OUEBbIX TEM AWCKYCCHU CTana Ba’KHOCTb
paboTbl C HayyHOM MOJNIOAEXKbIO B LENISX Pa3BUTHSA
HayyHoro auanora. YuacTHWKM AMCKyccuW obcynunu
KPYNHble MHPPACTPYKTYPHbIE Hay4Hble OOBEKTHI, B TOM
uncne meracanerc-npoekt NICA, koTopbii, no obuwemy
MHEHUIO YUYaCTHUKOB, SiBASET coboi obpasel, uHTerpa-
LMK U CNOCOBEH BbIBECTH YUEHbIX K HOBbIM FOPU30HTaM
HayuYHbIX UCCIefOBaHWM U coTpyaHUYecTBa. Ewe ogHo

Jy6Hna, 7 nexabps. [Ipezenrauns B Mysee nucropuu Hayku u texauku OUSIM memyapoB I1aBHOTO HayqHOTO
corpyaanka JIH® E.I1. [Ilabanuaa — oHOTO M3 co3aresniell BHICOKOIIOTOYHOTO HMITYJIECHOTO HCCIIeN0BaTeNnbeKkoro peakropa MBP-2

Dubna, 7 December. Presentation of the memoirs of the chief researcher of FLNP E. Shabalin, one of the creators of the IBR-2 high-
current pulsed research reactor, at the JINR Museum of the History of Science and Technology

On 1—-3 December, a JINR delegation took part in
the second Congress of Young Scientists in the Sirius
Science and Art Park in Sochi. Young staff members
of FLNP, LRB, DLNP, BLTP, and MLIT arrived in Sochi
to participate in the Congress and were involved in
discussions on the most urgent topics.

The Congress of Young Scientists in Sochi is a
key event in 2022 within the framework of the Decade
of Science and Technology in Russia. Specialists from
about 40 countries visited the Congress, including
students and young scientists from Russia, Belarus,
Kazakhstan, China, India, Egypt, Syria, Myanmar,
Uzbekistan, and other countries. A rich and varied
programme was prepared for the Congress partici-
pants: round tables, expert sessions, panel discus-
sions, new informal and interesting formats of events.

On the first day of the event, the discussion
“Prospects and challenges of international integra-
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tion of infrastructure and human resources” took
place, at which JINR Director Advisor for International
Cooperation I.Suleymanov and the senior research-
er of the Laboratory of Theoretical Physics of JINR
T.Bhattacharyya were among other speakers. One of
the key topics of the discussion was the importance
of work with young scientists to develop the scientif-
ic dialogue. The participants of the discussion spoke
about large infrastructural scientific projects, includ-
ing NICA megascience project which is an example
of integration, according to the mutual opinion of the
participants, and can lead to new horizons of scien-
tific research and cooperation. Another topic of the
meeting was the Pugwash Conferences on Science and
World Affairs and the importance of involving young
scientists in them.

On 2 December, Acting Director of the JINR
University Centre A.Verkheev took part in the dis-
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TeMoW BcTpeuun ctano [laryolickoe ABWXKEHWE yYeHbIX
W BaXKHOCTb BOBJIEYEHWUSI B HEFO HAYUYHOW MOJIOLEXKMU.

2 pekabps B pguckyccun «Passuthe HayuHo-
Nony/ssipHOro TypW3Mma: nepBble pe3y/bTaTbl U nepcrnek-
TUBbI» MPWHAN yyacTHe W.o. aupektopa YHL, OUAU
A.C.Bepxees. B pamkax meponpusaTia pabotan cteHp
MHcTUTyTa Ha BbicTaBke «HayuHbl Typuam», rge co-
TpyaHuku OUAN 3HakomMunu nocetuTener C NPOEKTOM
NICA.

14 pekabps B Mockse B wTab-kBaptupe CbHep-
GaHka npowso BpyyeHue nepeod HayuHoW npemuu
C6epa, naypearom KOTOPOM CTan BCEMUPHO U3BECTHbIM
y4eHbli, HayuHbiM pykosoautens JIAP OUAN akagemuk
0. . OraHecsH — 3a ocHosononaratolime paboTbl No
CUHTE3y CBEpPXTSXKE/bIX 3/IEMEHTOB W BK/aj B CTAHOB-
JleHWe 3IKCNepuUMeHTaslbHOW 6a3bl yCKOpUTENIEH, KOTO-

MockBa, 14 nexaOpsi.
Bpyuenue nepsoit Hayunoii
npemun Coepa, aypearom
KOTOpOI1 CTa] BCEeMHUPHO
WU3BECTHBII yUEHbIH, HayYHbIN
pyxoBogurens JISIP OSSN
akagemuk FO.11. Oranecsn
(¢pomo.: npecc-cayacoa Coepa)

Moscow, 14 December.
Presentation of the first Sber
Scientific Prize, the winner of
which has become the world-
famous scientist, Scientific
Leader of JINR FLNR
Academician Yu. Oganessian
(photo by Sber Press Office)

cussion “Development of popular science tourism: First
results and prospets”. During all the event days, the
Institute’s stand worked at the exhibition “Scientific
Tourism”, at which JINR employees told guests about
the NICA project.

On 14 December, the first Sber Scientific Prize
was presented at the Sberbank headquarters. The
world-famous scientist, JINR FLNR Scientific Leader
Academician Yu.Oganessian won the Prize for his
fundamental work on the synthesis of superheavy el-
ements and contribution to the formation of the accel-
erator experimental basis that provide the prospect
for revolutionary nuclear technologies.

JINR DIRECTORATE’S INFORMATION
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pble 3aKnafblBalOT NepCrneKTUBY O/S PEBOJIOLUOHHbIX
ANEePHbIX TEXHOJIOTHHM.

Hayunas npemus Cbepa — KpynHeWilas yacTHas
poccuiickas npemus B obnacTv Hayku — BpydyaeTcs
B Tpex HOMMUHauusax: «Duanueckun mup», «Hayku o
>KU3HW» U «Llucbposas BceneHHas».

Momumo 1O. L. OraHecsiHa, naypeatamu npemMuu
ctanu akagemuku PAH A.T.Tabubos (3a oTKpbITHE Ka-
TAMTUUECKON (PYHKLIMA UMMYHOrNOBYIMHOB B NpUpoae
W co3faHue MeTofaMu KOMOWHATOPHOW XUMUK U BHo-
NOTMU UCKYCCTBEHHbBIX BUOKATaNIM3aTOPOB A1 Tepanuu
OHKOJIOFMUYECKUX W  ayTOMMMYHHbIX 3abonesaHui) u
A.C.Xoneeo (3a ocHoBononaratowMi BKiag B KBaH-
TOBYIO MHOPMaTHUKy W paboTbl, OTKpbIBalOWIME MYTb
K NPWHUMNHUANBHO HOBBIM CUCTEMAM KOMMYHWKaLUK M
BbIYUC/IEHUH).

N\Pusmnyeckum

The Sber Scientific Prize is the largest private
Russian prize in the field of science. It is awarded
in three categories: “Physical World”, “Life Sciences”,
and “Digital Universe”.

In addition to Yu.Oganessian, RAS Academician
A.Gabibov won the Prize for the discovery of the
catalytic function of immunoglobulins in nature and
creation of artificial biocatalysts for the treatment of
oncological and autoimmune diseases by methods of
combinatorial chemistry and biology, and RAS Acade-
mician A.Holevo received the Prize for his fundamen-
tal contribution to quantum informatics and scientific
papers that open the way to fundamentally new com-
munication and computing systems.
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JlaGoparopus TeopeTudeckor pU3nKu
um. H. H. Boronto6osa, 20 nexadpsi.
Top:kecTBEHHOE OTKpBITHE (OoTOTANIEPEH,
MOCBSILEHHON yueHbIM JITD

The Bogoliubov Laboratory of Theoretical
Physics, 20 December. Solemn opening
of the photo gallery dedicated

to BLTP scientists
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tO. L. OraHecsiH NpuHAN pelleHWe Ha MoJydYeHHble
CpefCcTBa OopraHM3oBaTth NpemMuasibHbii POH ANA NO4-
LEPXKKH YUEHbIX, 0COBEHHO MO/IOAbIX.

20 pekabps B JlabopaTtopuu TeopeTHUecKon u-
3uku uMm. H.H.Boronobosa cOCTOANOCh TOPXKECTBEH-
HOe OTKpbITWe choToranepem, MOCBSLLEHHOW YUYEHbIM,
KOTOpble CBS3aJiM CBOW NMPOPEeCCHOHAIbHBIM U XKU3HEH-
HbI NyTb ¢ nabopatopuen. DoTtoranepes pasmelleHa
B X0J/le nepef, KoHdepeHu-3anom JITO.

MHWUMaTOpOM M BLOXHOBWUTENEM BbICTABKM CTa
aupekTtop JIT® [.WN.KasakoB, KOTOpbI COBMECTHO C
rPYnMnoM 3HTY3WACTOB BOM/IOTUA B XXM3Hb WAEID CO3-
JaHusa Takon cdotoranepen. B cBoel npuBeTcTBEHHOM
peun k cobpaswwumca [.WN.Kazakos nobnarogapun
COTPYLHWKOB Hay4yHO-UH(OPMALMOHHOrO OTAena 3a
nomollp B noucke chotorpadmi, KoTopble XpaHATCs B
dotoapxmse OUAN, a Takke usparenbckun otaen. 3a
nBa roga 6bi1o cobpaHo u otobpaHo okono 300 do-
Torpadmi. OrpomMHbiM BK/Jag B peanusauuio 3TOM
uoen NPUHaAONEXUT COBETHWKY npu aupekuun JITO
B. . Xypaenesy, KoTopblii gonrue rofbl Obla yyeHbIM
cekpetapeM 1abopaTopuu W JIMUHO 3HasI MHOTHX yue-
HbIX, U FIABHOMY Hay4HOMY COTPYAHWKY siabopartopuu
A.N.Bposuny. «lanepesa cocTtosnacb 6narogaps ux
aKKYpaTHOCTH W CKPYMYNe3HOCTH: HY>KHO OblIo HaWTu
u oToBpaTth hoTorpadmu, NPOHyMepoBaTb, BCMOMHUTb
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MMEHa YueHbIX W rofbl, Korga ObliM chenaHbl CHUM-
Ku», — noguepkHyn gupektop JITO [.WN.Kasakos.

Ha dotorpadmsax, crpynnMpoBaHHbIX MO LeCATH-
NETUAM B XPOHOJIOFMUYECKOM fopsajike, oTpaxeHa 6o0-
nee yem 60-netHas wctopus nabopatopuu B NuLAXx,
HauMHas C MOMeHTa NOoAMUCaHWA NpuKasa 06 yupek-
nenun JITO B 1956 r. 3nech cobpaHbl U pefKUe CHUM-
KW, U poTorpacpvn € KPYMHbIX KOH(PEPEHUUH U CUM-
NO3WyMOB, a Tak)Ke MNoKasaHbl yHWKasbHble pabouue
MOMEHTbl B KabuHeTax TeopeTuKoB MHcTUTyTa, oTo-
Gpaxkatome npouecc obCy>KAEHUs M HayYHOro MOMC-
Ka. [naBHoe, uTO ypmanocb nepefatb opraHuW3aTopam
BbICTaBKW, — HepaspbiBHasa cBsasb JIT® ¢ nogbmu,
YUYeHbIMHU, KOTOpPble HauyMHaNKW U NPOAJOJIXKAIOT TBOPUTb
ee ucTtopuio. B vx uncne u 3acny>keHHbl BeTepaH na-
6opatopuu, rnaBHbii HayuHbii coTpyaHuk JIT® Cepro
Bopwucosuu lepacmoB, KOTOPOMY B 3TOT AE€Hb MCMO-
Hunocb 85 net. Oupektop JIT® Top>KecTBeHHO Bpy4us
I06UNAPY NO3APABUTEIbHBINA aLPeC U NoXKenan emMy fo-
6pOro 340pOBbA M JONTUX NET >KU3HW.

BbicTaeka 6bina 3agyMaHa Kak NoCTOsIHHAs 3KCMo-
3uums, Gnarofaps YeMy YYaCTHUKWM BCEX MPOBOAWMMBIX
g8 JIT® meponpuatuit cMOryT norpysutbcs B HoraTyio
uctopuio nabopatopuv.

23 pekabps 8 [IMC B ouHO-3aouHOM chopMa-
Te cocTtosnocb 3acegaHve HTC OWUAWN, nocesuwieH-
HOe MnoABefeHWIo WTOroB geatesbHocTh MHcTUTyTa

On 20 December, a photo gallery dedicated to
the scientists who connected their professional path
with the Laboratory of Theoretical Physics of JINR
opened at the entry of the BLTP Conference Hall.

The initiator and inspirer of the exhibition was
BLTP Director D.Kazakov, who gathered a group of
enthusiasts around him to implement this idea. In his
congratulatory speech, D.Kazakov thanked the staff
members of the Scientific Information Department
and the Publishing Department for the support in
search for photographs that are stored in the JINR
photo archive. About 300 photographs were collected
and selected. Huge contribution to the implementa-
tion of this idea was made by Advisor to the BLTP
Directorate V.Zhuravlev, who worked for many years
as the Scientific Secretary of the Laboratory and
knew many scientists personally, and a chief research-
er of the Laboratory A.Vdovin. “The gallery has been
opened due to their carefulness and thoroughness: it
was necessary to find and select photographs, enu-
merate them, recall the names of the scientists and
years when the photos were taken”, — stressed BLTP
Director D.Kazakov.

The photos grouped by decades in chronologi-
cal order show more than 60-year history of the
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Laboratory embodied in faces, since the signing of the
Order on the Establishment of BLTP in 1956. There are
rare pictures, photos from large-scale conferences,
and working moments in the offices of the Institute’s
theorists. The main thing that the organizers of the
exhibition wanted to show is people who have started
and continue creating the BLTP’s history. Among them
is a distinguished veteran of the Laboratory, BLTP
chief scientific researcher Sergo Borisovich Gerasimov
who celebrated his 85th anniversary on this day. BLTP
Director ceremoniously handed him a congratulatory
address and wished him sound health and long years
of life.

The gallery is designed as a permanent exhibition,
so that participants of events taking place in the BLTP
Conference Hall could immerse into the rich history of
the Laboratory during events at JINR BLTP.

On 23 December, a mixed-format meeting of the
JINR STC was held at the International Conference Hall
dedicated to results of activities of the Institute in
2022. The meeting was opened by the Chairman of the
Council Professor R.Jolos.

JINR Director G.Trubnikov spoke in his report
about results of the sessions of the JINR CP and Finan-
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B 2022 r. OTkpbin ero npefceparesnb coseta npodec-
cop P.B. Oxonoc.

Iupextop UnctutyTta I B. TpybHUKOB B CBOEM A0-
knage o6o3Hauun utorn ceccuit MUHAHCOBOrO KOMM-
teta 1 KIM OUAWN, kotopble coctosnuch B Hosbpe
B Erunte: npuHaT npoekTt HoBoro CemunetHero nnaHa
Ha 2024—2030 rr., ofobpeHbl MONOXeHUS O rpaHTax
W nporpamMmMax MOJHOMOYHbIX MPEeLCTaBUTEsNIEH, NpPO-
rpammbl JINR Postdocs, JINR Fellowship, HanpaBneH-
Hble Ha npueneveHne B OUAMN HayuHOM Monopexxu
co Bcero mupa. Kl BbicOKO oueHWn pesTenbHOCTb

Jy6Ha, 27 oKT0pst. Y4aCTHUKN TOPIKECTBEHHOH LIEPEMOHUI
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OUAN B 2022 1. ¥ nonyueHHble HayuHble pPe3y/bTartbl.
MpuHaTa K cBefeHuto MHpopMauus o Bbixogae lMonbluwy,
YkpauHbl 1 Yexun uz OUAN. TMpuoctaHoBNeHO uneH-
ctBo CnoBakuwu.

[upeKkTop 03Byuun HOBble NOAXOLbl K (POPMHUPO-
BaHUIO W OOHOBNEHWUIO CTPYKTYypbl NpobiaeMHo-TeMa-
TUYECKMUX MIaHOB, HOBYIO CTPYKTYPYy MJaHWPOBaHUS U
pacxonos Oiomxeta OUAN. Hayunas uactb goknaga
BK/JIlOYaNna peaynibTarbl, MOJyYeHHble MO OCHOBHbIM
HanpaB/ieHWsIM  UCCNIeA0BaTE/IbCKOW  LeATENbHOCTH
WUuctutyTa. [loknaguuk npouHgopMrMpoBan o6 utorax

BPYUYCHHS TUITIJIOMOB O IPUCYKACHUU y‘{CHOfI CTCIICHH! 3alIMTUBIINMCSA COUCKATCIAM

- -

Dubna, 27 October. Participants of the festive ceremony of awarding diplomas on conferring

academic degrees to the defended applicants

ce Committee that were held in November in Egypt:
a draft of the new Seven-Year Plan for 2024—2030
was adopted, provisions for grants and programmes
of Plenipotentiaries were approved, as well as pro-
grammes JINR Postdocs, JINR Fellowship that are
aimed at attracting young scientists from all over the
world to JINR. The CP highly evaluated the activities
of JINR in 2022 and the obtained scientific results. The
information about withdrawal of the Czech Republic,
the Republic of Poland, and Ukraine from JINR was
taken into account. The membership of Slovakia was
put on hold.

The Director also spoke about new approaches
to form and renew the structure of the Topical Plan
for JINR Research and International Cooperation, new
structure of planning and expenses of the JINR bud-
get. The scientific part of the report included results
obtained in the main directions of the research activ-
ities of the Institute. The Director informed the par-
ticipants about the results of activities of the Chief
Engineer’s Office, the Development of Digital Services
Department, about the situation in the Budget and
Economic Policy Department, activities with person-
nel, about work of the Legal Department and the
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paboTbl Cny>KO rNMaBHOTO MHXeHepa, a TakXe O [je-
ATENIbHOCTHM AenapTaMeHTa Pa3BWTHSI LUMQPOBbIX cep-
BUCOB, O TeKYLLEN CuTyauuu no biomkety W pabote
Byxrantepuu, paboTe C Kampamu, KOPUIHUUECKOM OTAe-
ne, genapTamMeHTe MeXXOyHapOAHOro COTPyAHWYecTBa
B 2022 r. [lupeKkTOp OTMETHUN aKTUBHOE Pa3BUTHE Hayu-
Hbix cBsa3er ¢ Eruntom, Cepbuei, Mekcukon, Kutaem u
03Byuun naarbl Ha 2023 r.

B obcyxaeHun [fgoknaga nNpUHAAM  yyacTue
P.B. Oxonoc, B.T. lagbirun, U. H. Mewkos, B. [l. Keke-
nupaze, B.10. Wapkos.

HTC OUAN epuHornacHo nopnep>kan BblLBUXKe-
Hue A.E.LlnkaHoea (HUAY MUDWU) Ha couckaHue no-
UeTHOro 3BaHWs «3acny>KeHHbl faeaTenb Hayku Poc-
cuickon Mepepauun».

B 3aBepuienue 3aceganus HTC coctosnoch Bpyye-
HWe Harpaf coTpyaHukam MHctutyTa.

HAYYHOE COTPYOHMYECTBO
SCIENTIFIC COOPERATION

4-8 okTA6ps B xofie BusuTa fenerauuy OObenu-
HEHHOTO MHCTUTYTa B Pecniy6nuky Y36ekucraH Obin
MOINMCAHbI cornamennsa ¢ HanuoHanbHbIM yHUBEP-
cuteroM Y3bekncTaHa, TalIKeHTCKUM TOCYJapCTBEH-
HbIM TeXHIYeCKIM YHUBepcuTeToM ¥ HamMaHranckum
VMH>KEHEPHO-TeXHOIOTMYECKNM MHCTUTYTOM, HaIllpaB-
JIEHHble Ha IOATOTOBKY KafIpoB M IIpOBeJeHMe CO-
BMECTHBIX HCCTIeJOBaHUII B chepe AAepHOI 9HEepreTy-
KU U MEIMIIVIHBI, 9KOJIOTUM, A/I€PHBIX ¥ HAHOTEXHOJIO-
T, 3IEKTPOHMKY, KOMIIBIOTEPHBIX TEXHOIOTUIA.

4-5 oktsa6ps B Hamanrane meneranus OISV Bo
rnase ¢ gupexropoM I. B. TpyOHMKOBBIM IpKHsIIA y4a-
cTre B HayuHOM dopyme «Dusuka-2022», cobpasiiem
6oree 250 y4acTHUKOB U3 13 CTpaH A 0OCYXAEeHU
cTaTyca M HepcleKTMB passutus ¢usmku. B xope
IIJIeHapHbIX ceccuit yyensle OVIAAV npencrasunm no-
KIagsl 00 MCCIeNoBaHMAX, IPOBORUMBIX B Maboparo-
pusix MHctutyTa. C fokmagoM Ha ¢popyMe BBICTYIINI
Bune-gupexrop OVIANM JI.Kocros. Ilpencenarensamu
IBYX CeCCMIi CTanM 3aMeCTUTENIb HAyYHOTO PYKOBOJM-
tend JIAP M.T. Utkuc u gupexrop JIPb A.H. byraii.

7 oktsa6ps peneranys OObegMHEHHOTO WMHCTU-
TyTa nocetuna VMHcturyr marepmanosefenusa HIIO
«Dusuka-Conuue» AH PYs B [TapkenTe.

International Cooperation Department in 2022. He
marked active development of scientific ties with
Egypt, Serbia, Mexico, China and spoke about plans
for 2023.

R.Jolos, V.Ladygin, I.Meshkov,
B. Sharkov took part in the discussion.

The JINR STC unanimously approved the nomina-
tion of A.Shikanov (NRNU MEPhI) for the competi-
tion for the honorary title “Honoured Scientist of the
Russian Federation”.

In conclusion of the STC meeting, Prizes were
handed to the Institute staff members.

V. Kekelidze,

Kl

On 4-8 October, during the visit of the delegation
of the Joint Institute to the Republic of Uzbekistan, the
agreements were signed with the National University of
Uzbekistan, Tashkent State Technical University, and
Namangan Institute of Engineering and Technology
aimed at training staff and conducting joint research
on nuclear energy and medicine, ecology, nuclear and
nanotechnologies, electronics, computer technologies.

On 4-5 October, JINR delegation headed by
Director G.Trubnikov took part in the Scientific
Forum “Physics-2022” in Namangan. More than 250
participants from 13 countries discussed the status
and prospects for physics development. During plenary
sessions, JINR scientists presented reports on research
carried out at the Laboratories of the Institute. JINR
Vice-Director L. Kostov delivered a report at the forum.
Two sessions were chaired by Deputy Scientific Leader
of FLNR M. Itkis and Director of LRB A.Bugay.

On 7 October, the delegation of the Joint Institute
visited the Institute of Materials Science of the NGO
“Physics-Sun” of the AS RUz in Parkent.
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B Tamkenre fenerauysa OV BcTpeTunach ¢ pex-
TOpaMM, MpeACcTaBUTESIMU NTPOdeCccCOpCKO-IIpenoa-
BaTe/IbCKOTO COCTaBa U CTyAeHTamu HannonanbHOTrO
yHMBepcuTeTa Y36ekncTaHa, TalIKeHTCKOrO rocygap-
CTBEHHOTO TEXHNYECKOTO0 YHMBEPCUTeTa, lalllKeHT-
CKOTO yHMBepcHuTeTa WHQPOPMALVOHHBIX TEXHOJO-
ruii, TamkeHTCKoOM MemMIMHCKON akamemuu. Ilpen-
cefiaTerneM pabodeit BCTpeyy BHICTY NI IIOTHOMOYHBII
IpefCcTaBUTeNDb IIPpaBUTeIbCTBA Peciybnuku Y3bexu-
crad B OVIAV, npesupent AxageMuy HayK Y30eku-
craHa b.IOnpames. YuacTHUKY OOCYRMINM BOIIPOCHI
CTY/IEHYeCKOTO ¥ aKaJleMU4YeCKOro oOMeHa Mexniy
Bysamu ctpanbl u OVIAV, BO3SMOXHOCTM AN HpPO-
XOXKJIeHNsI TIPAKTUK U 3aIUT guccepranuit B [IyOHe.

Pecny6nmka Y306ekucraH, 4-8 okTsa0psL.

bb1a BhicKa3aHa 3aMHTEPECOBAaHHOCTD B IIPOBEJIEHUN
COBMECTHBIX paboT B 00/1acTi OMOTeHeTNYECKIX TeX-
HOJIOT U1, BOGOPOJHOI SHEPreTUKY, AMATHOCTUYECKO
pajiuonoruy, a3epHoil MeTpolIoruu 1 MHPopManm-
OHHBIX TeXHOIOIUIA.

Bo BcTpeue B AKkajieMuy HayK NPUHAIN y4yacTue
yueHble VIHCTUTYTa AnepHOl ¢pusnky, VIHCTUTYTa Ma-
TepuanoBefieHNs1, VIHCTUTyTa MOHHO-IIA3MEHHBIX U
Jla3epHBIX TeXHOJIOIUM, VIHCTUTYyTa MEXaHUKU U Celi-
CMOCTOJMKOCTY COOPY>KeHUI, VIHCTUTyTa sHepreTnye-
CKUX Ipo6IeM, IpeACcTaBUTeNN VUCIONMHUTEIbHOI BIa-
cTM Y30eKMCTaHa, 3aMHTePEeCOBAHHBIX MUHUCTEPCTB,
PEKTOPBI YHUBEPCUTETOB ¥ PyKOBOJAUTENN AKafleMUN
Hayk Y30ekucTaHa. BpUIO OTMedYeHO JaBHee HaydHOEe

VYyacTHuku paboucii BcTpeur B AkaJieMUu HayK Y30eKucTana (pomo: Axademus nayxk Yzbexucmana)

Republic of Uzbekistan, 4-8 October. Participants of the working meeting at the Academy of Sciences of Uzbekistan
(photo by the Academy of Sciences of Uzbekistan)

In Tashkent, the JINR delegation met with rectors,
representatives of the teaching staff, and students of
the National University of Uzbekistan, Tashkent State
Technical University, Tashkent University of Informa-
tion Technologies, Tashkent Medical Academy. The
Chairman of the working meeting was B. Yuldashev,
Plenipotentiary of the Government of the Republic
of Uzbekistan in JINR, President of the Academy of
Sciences of Uzbekistan. Participants discussed issues
of student and academic exchange between universities
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of the country and JINR, opportunities for practical
training and dissertation defence in Dubna. Interest
was expressed in carrying out joint work on biogenetic
technologies, hydrogen energy, diagnostic radiology,
laser metrology, and information technologies.

The meeting at the Academy of Sciences was attend-
ed by scientists from the Institute of Nuclear Physics,
the Institute of Materials Science, the Arifov Institute
of Ion-Plasma and Laser Technologies, the Institute
of Mechanics and Seismic Stability of Structures, the




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

TammkeHT, 8 okTA0ps. 3amyck KinacTepa 00lauyHbIX BRIYUCICHHM,
coznganHoro npu coxpeiicteun OUSIU B Uucturyte simeproit
¢uzuku AH Y30exucrana

Institute of Energy Problems, representatives of the
executive authorities of Uzbekistan, interested minis-
tries, university rectors, and heads of the Academy of
Sciences of Uzbekistan. The long-standing scientific
cooperation between Uzbekistan and JINR, the high
qualification of Dubna scientists, and the strongest sci-
entific school of the Institute were noted.

On 8 October, a cloud computer cluster was
launched at the Institute of Nuclear Physics of the Aca-
demy of Sciences of Uzbekistan created in cooperation
with specialists of JINR MLIT which will integrate
the INP AS RUz into the JINR computing network for
computing that requires significant resources, as well as
participation in computing for such JINR megascience
projects as NICA and Baikal-GVD.

During the meeting dedicated to the opening of
the cloud computer cluster, President of the Academy
of Sciences of Uzbekistan B. Yuldashev presented JINR
Director G.Trubnikov with the Samarali Faoliyati
Uchun badge (for productive activities) of the Institute
of Nuclear Physics.

On 10 October, a quadripartite agreement was
signed in the Primorsky Krai Government between
the Primorsky Krai Government, the Joint Institute for
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Tashkent, 8 October. Launch of a cloud computer cluster created
with the assistance of JINR at the Institute of Nuclear Physics of
the Academy of Sciences of Uzbekistan

Nuclear Research, the Far Eastern Federal University
(FEFU), the Far Eastern Branch of the Russian Academy
of Sciences (FEB RAS).

The agreement provides for personnel training for
developing nuclear physics research in the region: the
opening of new departments at FEFU and training of
specialists for the Russian Photon Source synchrotron
under construction; and also includes provisions on
the implementation of innovative projects in the field
of megascience, materials science, information tech-
nology, nuclear medicine, radiobiology, life sciences,
biomedicine, theoretical physics, ecology, and archae-
ology. The parties also outlined the possibility of co-
operation in the field of scientific tourism, nature-like
technologies and other projects useful for the economy
of the region.

On the same day, at the FEB RAS Presidium, JINR
and FEFU representatives held a round table “Mega-
science facilities: Science and technology for macro-re-
gional development”. JINR Scientific Leader V. Matveev
welcomed the participants and stressed the importance
of developing an interest in science among young peo-
ple. JINR Director G. Trubnikov made a report on the
JINR scientific programme at the round table.
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COTPYLHNYECTBO V36ekncrana u OUMAN, BbicOKas
KkBannuKalus [yOHEHCKUX YYEHBIX U CUJIbHeNIIas
Hay4Has mKkona VHCTuTyTa.

8 okTa6ps B MHcTuTyTe sAimepHOi ¢usuku Axa-
IeMMM HayK Y36eKycTaHa ObIT 3alylyeH KaacTep 06-
JTAYHBIX BbIYMC/IEHUI, CO3[JaHHBIN B COTPYHMYECTBE
co cnenyanuctamu JINT OVAV, koTopblit TO3BOINT
unTterpupoBath VMAD AH PVY3 B BbIUMCIUTENBHYIO
cetp OVIAN pis nmpoBefeHNs BBIYUCIEHUI, TpeOyIo-
MIMX 3HAYUTETbHBIX PECYPCOB, @ TAK)KE YYACTUA B BbI-
YMCTIeHUAX A TaKUX MeracaiieHc-poektoB OV,
kak NICA u Baikal-GVD.

B xopme BcTpeun, NMOCBAILEHHON OTKPBITUIO Kja-
cTepa OOMaYHBIX BBIYUCIEHNI, IPE3UIEHT AKATeMUN
HayK Y3b6ekucrana b.IOnpamieB Bpydma mupexTopy
OVAN I. B. Tpy6bHMKOBY HarpymHslit 3Hak VHCTHTYTA
apepHoit  ¢usuku  «Camapamyu  (GaonuATH  yIYH»
(3a IIOOTBOPHYIO EATENbHOCTD).

10 oxTa6pa B npaBuTenbcTBe [IpuMopckoro kpas
ObUIO IOAIMCAHO YeTBIPEXCTOPOHHEE COITIAIeHNe

. ﬂ

MeXAy ImpaButenbcTBoM IIpumopckoro kpas, O6be-
OVHEHHBIM WHCTUTYTOM ANEPHBIX UCCIeOBAHMIL,
JJanpHeBOCTOYHBIM  (eflepabHbIM  YHUBEPCUTETOM
(IB®Y) u [lanpbHEBOCTOYHBIM OTHeneHreM Poccuii-
ckoit akajiemun Hayk (JBO PAH).

CornameHne mpegycMaTpyuBaeT IOATOTOBKY Ka-
IpOB [i/Isl PasBUTHUs B PETMOHE WMCCIEAOBaHUII B 00-
MacTy siiepHOi (U3KMKM: OTKPBITHME HOBBIX Kadenp
B IBOY 1 06y4eHMe ClIenMaaicToB J/Is CTPOAILLETOCH
CMHXpOTpOHa «Pycckmit UCTOYHUK (HOTOHOB», @ TaAK-
>Ke BKJ/IIOYAeT IIOJIOKEHMA O peannu3alyyl MHHOBALM-
OHHBIX IIPOEKTOB B 00/IACTI MeracaiieHC, MaTepuao-
BeJleH, I/IH(I)OpMaLU/IOHHbIX TEeXHOJIOTUI, AREepPHON
MeJVIIMHBI, pafno06MonIorny, HayK O XXM3HMU, Orome-
IOUIVHBL, TEOPETUYECKON (PU3NKY, IKOJIOTUN U apXeo-
nporun. CTOPOHBI TaK)Ke 00O3HAYMIN BO3MOXXHOCTD
COTPY[HMYECTBA 110 HAIIPABJIEHUIO HAyYHOIO TYpPU3-
Ma, IPUPOROIIONOOHBIX TEXHOTIOTUIL ¥ APYTUM IIPOEK-
TaM, IT0/Ie3HBIM JI/Is1 9KOHOMUKI peTMOHa.

B arot xe pensb B Ilpesupnyme IBO PAH mnpen-
craButenu OVIANM u IBDY nmposenu Kpyrablit CTON

1

[ e

Bnamusoctok, 10 okrsi6ps. [Toamucanue 4eThpexCTOPOHHETO
CONIALICHUsI MEXy ITpaBUTEILCTBOM [IpuMopckoro kpasi,
OUU, AIBDY u JIBO PAH B xone Buzuta neneramuu OUAN
Bo BranuBoctok (pomo: npecc-cayocoa JIBDY)

Vladivostok, 10 October. Signing of the quadripartite agreement
between the Government of Primorsky Krai, JINR, FEFU,

and FEB RAS during the visit of the JINR delegation

to Vladivostok (photo by FEFU Press Office)
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«MeracajleHC-yCTaHOBKM: HayKa ¥ TEXHOJOTUM A
pasBUTHUSI MaKpOperuoHa». B IMpUBETCTBEHHOM 006-
palleHuM K y4YacTHMKAM Hay4HbBINl PYKOBOJUTEND
OMAM B.A.MarBeeB OTMeTUI Ba>KHOCTb PasBUTUA
MHTepeca K HayKe cpenu Monogexxu. Jupexrop OVAN
I. B. Tpy6HMKOB BBICTYIINII HAa KPYI/IOM CTOJIE C JOK/Ia-
TIoM 0 Hay4Holt mporpamme OVANL.

Heneranua OVIAM noceruna VHcTUTYT aBTOMA-
TUKU 1 nporneccos ympasneHus [IBO PAH u Tuxo-
OKEeaHCKMII MHCTUTYT OMOOPraHMYEeCKO! XUMUU
um. I.B. EnsixoBa [JIBO PAH, rie B pesynbraTe 06CyX-
HeHMs1 ObLI HaMedeH LeBbIIl psj HallpaBAeHWUIl CO-
BMECTHOI pabOTBI.

B xopme BM3uTa BO BIagmBOCTOK IpefcTaBUTENN
OVIANM npunAnmm yyactue Bo 2-M JJalbHEBOCTOYHOM
¢dbopyMe MONOABIX YUEHBIX U MHHOBATOPOB «BOCTOK.
Hayxa». Hayunyio Mmomopexxp JVHcturyra Ha do-
pyMme mnpefcTaBiaAn mpefcegarens OMYC ONAN
B.A.PoxxoB. B pamkax ¢dopyma ObIv opraHmusosa-
HBl KPYIJIble CTO/BbI, Ha KOTOPBIX OOCY>KZaauch BO-
IIPOCHl MEXJYHApOJHOTO COTPY/JHMYECTBA, MOIYJIA-
pMU3alMM HayKy, a TaK>Ke B3aUMMOJEICTBUA B cdepe
o0pasoBaHNs, HayKM M TeXHONOrMil. Bbla passep-

HyTa MHTEpPaKTMBHAs BbICTaBKa, IOCBAIIEHHAS Jie-
arenbHocT OVIAM u [OCTMXXEHUAM COBPEMEHHO
HayKM. OKCIO3SMIMA CTaja ONHUM U3 MEepOIpus-
TUIl JOMONMHNUTENbHON nporpammbl OMIAM B paMkax
MexxayHapogHOro rofa ¢gpyHIaMeHTaJIbHBIX HayK —
IYBSSD-2022, ogHMM 13 OpraHM3aTOPOB KOTOPOTO
siBrsieTcst VIHCTUTYT. B 001iieil CTIO)KHOCTU MepOIpu-
arus ¢opyma mocetunu 6onee 200 mccaepoBaTerneit
Hanbaero Boctoka Poccum.

B pamkax BCTpeumM COCTOANOCH BPyYEHUE M-
WIoMoB yunrensaMm ¢usuku IIpumopckoro kpas —
YYaCTHMKAM CTa>KUPOBKMU, IIPOXOAUBIIEI B Y4eOHO-
Hay4HOM LeHTpe OVIAVL.

11 oxrabpas B [IBOY Ha ocrpoBe Pycckom
(BnagmBOCTOK) COCTOSIOCH  OUIIMANTBHOE OTKPBI-
e MH(popManuonHoro LeHtpa OVIAVM Ha ocHoBe
COIIallleHNs, NOAIMCcaHHoro 13 mas 2022 r. B [y6He.
VudoueHTp npusBaH CO3JaTb HOBBIE BO3MOXKHOCTU
Il 3HAKOMCTBA CTYJEHTOB, aCIIMPAHTOB M MOJIOJBIX
CIENMAINCTOB YHUBEPCUTETA C YHUKA/IBHON HAyYHOI
UHQPACTPYKTYPOIL U MICCTIEf0BATENbCKIMIY IPOEKTaMU
Mucruryra.

JINR delegation visited the Institute of Automation
and Control Processes of FEB RAS and the G.B.Elya-
kov Pacific Institute of Bioorganic Chemistry of FEB
RAS, where, as a result of the discussion, a number of
areas of joint work were outlined.

During the visit to Vladivostok, JINR representa-
tives took part in the 2nd Far Eastern Forum of Young
Scientists and Innovators “Vostok. Nauka”. Chairman
of the JINR AYSS V.Rozhkov represented the scien-
tific youth of the Institute at the Forum. Within the
framework of the Forum, round tables were organized
at which issues of international cooperation, popular-
ization of science, as well as interaction in the field of
education, science and technology were discussed. An
interactive exhibition dedicated to the JINR activities
and achievements of modern science has been opened
on the platform of the Forum. The exhibition has be-
come one of the events of the JINR additional pro-
gramme for the International Year of Basic Sciences for
Sustainable Development — IYBSSD-2022. JINR is one
of the IYBSSD organizers. More than 200 researchers
from the Russian Far East attended the Forum.

Within the framework of the meeting, diplo-
mas were awarded to physics teachers of Primorsky
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Krai — participants of the internship held at the JINR
University Centre.

On 11 October, the official opening of the JINR
Information Centre took place at FEFU on Russky
Island (Vladivostok) on the basis of an agreement
signed on 13 May 2022 in Dubna. The Infocentre is de-
signed to create new opportunities for students, post-
graduates and young specialists of the University to get
acquainted with the unique scientific infrastructure
and research projects of the Institute.

The opening of the new Infocentre was preceded
by a comprehensive preparation for the fulfillment of
its main task — to educate students and attract them to
science. FEFU students have already visited JINR Labo-
ratories on excursions and practices, a series of online
lectures by JINR scientists was organized, which were
attended by about 1000 listeners.

On 12-14 October, JINR delegation took part in
the 2nd International Kamchatka School on Physics lo-
cated at the Vitus Bering Kamchatka State University.

JINR representatives gave lectures on neutron
methods, describing what neutron activation analy-
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OTKpBITUIO HOBOTO MH(OLEHTPA IIpeLIeCTBOBA-
7la PasHOCTOPOHH:AA MOATOTOBKA K BBIITOTHEHNIO €TO
OCHOBHOJ 3aj1auyl — 0Oy4YeHNIO CTYHEHTOB I IIpUBJIe-
yeHuio ux B HayKy. Ctynentsl [JBOY yxe mo6pisamm
B maboparopusax OVISIV Ha sKCKypCUSX M IPaKTUKAX,
Oblyla OpraHM30BaHa CepMs OHJIANMH-TEKLMIT YIeHbIX
OVAN, xoTopble moceTunu okono 1000 caymaresnei.

C 12 no 14 oxta6psa peneranyst OV npunsma
yuyactue Bo 2-it MexxayHapopHoit KamyaTckoii mxosne
¢usukn Ha 6aze KaM4aTCKOro rocyiapcTBEHHOTO YHM-
BepcureTa UM. Butyca bepunra.

IIpencrasurenn OVIAV npounm nekuum o Heii-
TPOHHBIX MeTOfaX: HEMTPOHHOM aKTUBAIIMOHHOM
aHanuse, a TAKXe TTOBEPXHOCTHOM HEIITPOHHOM Kapo-

Braausoctok, 11 okrsa6ps. Odunmansaoe otkpsiTre nHGopMarmonHoro neatpa OSSN 8 IBDOY (domo. npecc-cayscoa JJBDY)
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Vladivostok, 11 October. Official opening of the JINR Information Centre at FEFU (photo by FEFU Press Office)

sis is, as well as surface neutron logging, and how this
method is used on spacecrafts. School participants
learned about thermal neutron diffraction, nuclear fu-
sion in a compact body and its practical applications.
Lectures on JINR educational projects and the op-
portunities that they provide for pupils, students and
teachers, as well as on scientific diplomacy were given.

Within the framework of the School, exhibition
“From Copernicus to Newton” by Professor Gh. Stratan
was held at KamSU which is one of the events of the
JINR additional programme within the International
Year of Basic Sciences for Sustainable Development —
IYBSSD-2022.

On the final day of the School, a round table was
held at the JINR Information Centre at KamSU, in
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which representatives of the Government and the
Ministry of Education of the Kamchatka Territory,
Joint Geophysical Service of RAS, Administration of
Petropavlovsk-Kamchatsky, and schools of the city, as
well as Administration of KamSU and the JINR Info-
centre took part together with the JINR delegation. The
results of the School and joint work for the year since
the agreement on the JINR Infocentre at KamSU was
signed were summed up at the meeting.

On 19 October, an online working meeting of
Plenipotentiary of the Government of the Arab Re-
public of Egypt in JINR M. Sakr with Vice-Director of
JINR L.Kostov and representatives of the leadership of
the Institute took place. The discussion was about the
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TaXke X 0 TOM, KaK 9TOT MeTOJ] UCIIOIb3yeTcA ¢ Hbopra
KOCMMYECKMX alllapaToB. YYaCTHUKM LIKOJIbI y3HA/IN
0 1ndpaKL MU TEIIOBBIX HEITPOHOB, ANEPHOM CHHTe-
3¢ B KOMIIAKTHOM KOPITyCe ¥ €r0 NPaKTUYECKOM IPU-
MeHeHyM. [TposByyanu jmekumm, NOCBAILIEHHbIE 00pa-
3oBare/ibHbIM IpoekTaM OVIAV 1M BO3MOXXHOCTAM,
KOTOpbleé OHI JHAIOT [/ LIKOJIbHUKOB, CTYLEHTOB U
y4uTenei, a Tak>Ke 0 HayYHON AUIIIOMAaTHH.

B pamkax mkonsl B KamI'V paboTana BbicTaBKa
npodeccopa I.Crparana «Ot Komepuuka mo Hpto-
TOHa», KOTOpas ABIAETCA OJHUM M3 MEPONPUATHI
IONONMHNUTeNbHOM mporpamMmbl OMAV B pamikax
MesxayHapofHOro roga ¢GyHgaMeHTa/JIbHBIX HayK —
IYBSSD-2022.

B 3ak/II04MTeNbHBII [IeHb IIKOJIBI Ha 6ase nHGpO-
uentpa OVIAAM B KamI'V cocrosanca Kpyrablit cTor,
B KOTOpOM BMecTe ¢ fiesteranyeit OVIAV npunanm yva-
CTHe IIPeNCTaBUTE/NN IPAaBUTE/IbCTBA ¥ MUHICTEpCTBA
obpasosanus Kamuarckoro kpas, EI'C PAH, agmuuu-
crpanun IlerpomasnosBcka-KamMyaTckoro u mKos ro-
pona, a Takxke pykosopicTBa KamI'Y n nndpouentpa. Ha
BCTpede ObUIN HOJBEJEeHbl UTOIY MPOIIEeAIIe)! IIKOJIbL
U COBMECTHOII pabOThI 3a TOJ C MOMEHTa IIOAICa-
HUS COIIallleHMs O co3faHuu nHdonentpa OVIAM B
KamI'V.

19 oxTa0pst cocrosimack pabodasi OHMTANH-BCTpe-
ya II0JIHOMOYHOrO IpefcraButens IlpaBurenbcrsa
Apa6ckoit Pecniybnmukn Ermner B OVISIML M. Cakpa
¢ Butie-fiupexTopoM VHcTuTyTa JI. KOCTOBBIM 1 TIpef-
craBute/siMu pykosopictBa OVIAN. Iuckyccust 6bita
nocssmeHa npepcrosmert ceccun KIIIT OMAN B HO-
s6pe 1 JanbHEIIINM IIaraM 10 HapaljyBaHUIO B3al-
MOJIEICTBUSL.

B ¢doxyce BcTpeun OblM Tak)Ke NpaKTUdecKue
Bornpocs! yuactus Erunra B mestensHoctu Ob6benu-
HEHHOTO MHCTUTYTa U MpeXie Bcero GopMupoBaHus
€TUIIETCKOM HAI[MOHA/IbHOM TPYIIIBI MCCEOBATENIEN
B OVIAN. CropoHnsl obcypunu GprHAHCOBbIE aCIEKTHI
U IUIaH COBMeCTHBIX Meponpuatuii. OgHUM u3 pe-
3y/IbTaTOB BCTPeYM CTajla JOTOBOPEHHOCTb O IIPOBe-
JEeHNUY KOOPIMHAIIMIOHHOTO KOMUTETA I10 COTPYAHMYe-
crBy Ernner-OVIAN B o6HOBNeHHOM (popmare cpasy
no oxonvanun saceganusa KIIII OVMAM B Xyprapge
24 HOAODAL.

25-28 oxtabpsa peneranusa OVIAM Bo rmaBe co
CIIeIUaNbHBIM TIPEfICTaBUTENIEM AUPEKTOpa aKafeMI-
koM B. 10. [ITapkoBeiM HaxonmuIach ¢ pabounMM BUSUTOM
B Coumanuctudeckoii Pecny6muke BpetHam (CPB).
Llenpbro BU3KTA CTaIa IPOPabOTKa JaIbHEIIINX [Iar0B

upcoming November session of the JINR CP and fur-
ther steps to increase cooperation.

The meeting participants also focused on practi-
cal issues of the participation of Egypt in the activities
of the Joint Institute and, above all, the formation of
the national group of Egyptian researchers at JINR.
The parties discussed financial aspects and a plan of
joint activities. One of the results of the meeting was
an agreement to hold the Coordination Committee
on the Egypt-JINR cooperation in an updated for-
mat immediately after the CP session in Hurghada on
24 November.

On 25-28 October, the JINR delegation head-
ed by Special Representative of the JINR Director for
Cooperation with International and Russian Scientific
Organizations Academician B. Sharkov was on a work-
ing visit to the Socialist Republic of Vietnam (SRV).
The purpose of the visit was to consider further steps
to develop the JINR-Vietnam cooperation, in particu-
lar, as part of the agreement on the participation of the
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Institute in the creation of the first research reactor in
the SRV.

On 25 October, JINR representatives met
with heads of Vietnam Atomic Energy Institute
(VINATOM). The delegation members visited the site
of the future research reactor near Ho Chi Minh City.

On 26 October, jointly with colleagues from the
Vietnam Academy of Sciences and Technology (VAST)
and scientific institutes of the VINATOM system,
the JINR delegation visited the Vietnam National
University of Ho Chi Minh City. At the event, JINR
presented major fields of its scientific programme, ob-
jects of the scientific infrastructure and corresponding
principles of the user policy, as well as ongoing interna-
tional staff training programmes. JINR representatives
spoke about the joint work with VINATOM on the de-
velopment of a scientific programme and experimental
tools for the future research reactor of Vietnam and
about the targeted training programme for Vietnamese
specialists being implemented at the Institute.

The Vietnamese side expressed their great interest
in using the JINR research infrastructure for training




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

no passutuio corpyaHmdectsa OMANM n BreTHama,
B YaCTHOCTH B paMKax cornarenns o6 ysactuu VMuctn-
TyTa B CO3[JaHMM MCC/IeJOBaTebCKOro peakropa B CPB.

25 OKTSOpPsI COCTOsIIACh BCTpeYa MpenCcTaBUTeNel
OMAM ¢ pykoBOACTBOM BbeTHaMCKOro MHCTUTYTA
siepHoit sHepruu (Buuatom). Y4acTHUKM meneranuu
HOCeTV/IN TUIOMA/KY OYAYILEro MCCaefoBaTe/IbCKOro
peakTopa BO/MM3M r. XoIMMMHA.

26 okTs16pst menerauust OVISIV coBmectHO ¢ Komte-
ramu u3 BbeTHaMCKOII aKa/leMUM HayK ¥ TEXHOJIOTUIA
(BAHT) 1 Hay4HBIX MHCTUTYTOB CUCTeMbI BrHaToMa
noceruna HanyoHanbHbll yHUBepcuTeT XOUMMMHA.
B xope BcTpeun BbeTHaMCKMM KOJIIeraM ObUIN IIpef-
CTaBJIeHbl OCHOBHbIE HAIIpPaB/IEHUSI HAYYHOI IIPO-
rpammbl OVISIV, 06BbeKTBI MCCIeNOBATENIBCKON WMH-
(GpacTpyKTyppl M COOTBETCTBYIOIIME I PMHLINIIBI
IIO/Ib30BAaTeIbCKON IMOIUTUKIY, a TAKXKe peanynsyeMble

XomumuH (Conuanmuctuyeckas Pecybnuka BeetHam), 26 OKTAOpS.

MEXIYHapOJHble IPOrpaMMBbl IIOATOTOBKM KaJpOB.
ITpencraBurenn OMAV pacckasanm O COBMECTHOI
pabore ¢ Bunaromom 1o paspaboTke Hay4IHON HpoO-
ITPaMMBl ¥ 3KCIIEPMMEHTAIbHBIX MHCTPYMEHTOB [
OyRyILIero ¥McCaefoBaTeIbCKOTO peakTopa BpeTHama
1 o0 peanusyemoit B VIHcTuTyTe LieneBoil mporpaMme
IIOJrOTOBKY Bb€THAMCKMX CII€LMa/INCTOB.

BpeTHaMcKasi CTOpOHa BbIKasaja OOJIBLION MH-
Tepec K JMCIONb30BAHNIO UCCTIEI0BATENIbCKON MHppa-
cTpyktypbl OVANM B nmporpaMmax MOATOTOBKM CTY-
TEHTOB MarucTpaTyphl M aCIMPaHTYphl. B 9acTHOCTH,
ObLIM OTMeYeHbl TaKue TeMaTH4decKyue HallpaBjIeHus,
Kak OMOJIOrNs, MaTepuanoBefeHMe, reodusmka, MH-
KeHepHasg (usnka, MHGOPMALMOHHBIE TEXHONIOIUM
T

PykoBopgurens penmapraMeHTa MEX]YHapOJLHOTO
corpypaudectsa BAHT Jle Kynnp JInen nogyepkHy-

VuactHuky BcTpeun B HaloHansHOM yHHBepcHTETE XOLIMMHHA B X0J€ pabodero BU3HTa
B CPB nmeneranmn OUSIU Bo m1aBe co crenuanbHbBIM MpeacTaBuTeaeM aupekropa akageMukom b. O. IllapkoBeim

Ho Chi Minh City (Socialist Republic of Vietnam), 26 October. Participants of the meeting at the National University
of Ho Chi Minh City during a working visit to the SRV of the JINR delegation
headed by Special Representative of the Director Academician B. Sharkov

programmes aimed at students, Master’s students, and
postgraduates. In particular, such thematic fields as bi-
ology, materials science, geophysics, engineering phys-
ics, information technologies, etc., were highlighted.
Head of the VAST International Cooperation De-
partment Lé Quynh Lién expressed readiness of the
Academy, which coordinates the participation of Viet-
nam at JINR, to take into account this interest when
planning joint work on training programmes and to
support, in general, broad involvement of the National
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University of Ho Chi Minh City and its international
partners in the JINR activities.

On the same day, a meeting was held with
VINATOM President Professor Tran Chi Thanh and
representatives of a number of divisions of VINATOM
at the Vinagamma R&D Centre for Radiation Techno-
logy being part of VINATOM. As a result of the meet-
ing, the Vietnamese side selected two specialists to
work at JINR, namely at FLNP, with the functions of
coordinators.
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Jla TOTOBHOCTD aKaJleMIy, KOOpIMHMPYIOLIeil yJacTue
Boernama B OVIAN, ydecTb 3TOT MHTepec Ipu IIa-
HUPOBAaHMU COBMECTHOI ¢ VIHCTUTYTOM paboThl IO
IporpaMMaM IOATOTOBKM KaJIpOB M COMeiiCTBOBAThb
LIMPOKOMY BOB/IedeHMI0 HallyoHabHOrO YHUBEPCH-
TeTa XOUIMMMHA ¥ €r0 MEXJyHapOJHBIX NTapTHEPOB
B meaTenbHOCTh OVIAN.

B aror xe penp B Lenrpe HVMOKP B obnactu pa-
IOVALMOHHBIX TeXHOJOruil Vinagamma, BXOAAILEeM B
CTPYKTypy BunaTOMa, cocTos/mach BCTpeya € €To Ipe-
saugeHToM npodeccopom Yan Txu TxaHem u mpep-
CTaBUTENAMU psAfa noppasgeneHuit Buuaroma. Ilo
UTOTaM BCTpe4YlM BbeTHAaMCKasg CTOPOHA OIpefennia
ABYX crenmanucToB ans pabors B OVIAV, a nmenno
B JIH®, ¢ pyHKIMAMY KOOPANHATOPOB.

27 oktsa6ps pabora generanuu OV mpopmon-
>KMIach B XaHOe, B YHUBEPCUTETE HAYKM M TEXHOJIO-
ruit (HUST) — BbiciieM y4eOHOM 3aBefieHUN, BXO-
namem B cucremy BAHT. Ilpemcrasurtenn OVIAN
HPUHSIN y4yacTue B paboTe MeX/yHapOJHOTO Haydy-
Horo cumnosnyma «Origin of Matter and Evolution
of Galaxies» (OMEGI6) u mpoBenn psg paboumx
BcTpeu. I'pynma corpymHukos VHcTUTyTa BO TI7laBe
¢ 10.K.ITaHebparijeBbIM pas3BepHyIa B YHUBEpPCU-

TeTe MYNAbTUMEJUIHYIO BBICTABKY, IOCBALIEHHYIO
ucCTOpUM pasBUTHS U 6a30BbIM ycTaHOBKaM OVISIN.
OKCIO3MIMIO, MOJATOTOBJIEHHYI0 IIPY AaKTUBHOM CO-
pevictBuy BAHT u HUST, nocetnnu 6onee 300 yeno-
B€K, B OCHOBHOM Hay4Has MOJIOJEXb.

Ins crymentoB u acnupantoB HUST 6bima op-
raHN30BaHa IIPe3eHTAllVsl HayYHOI! MHPPacTpyKTy-
po1 OVIAV, nctopum u nepcrnekTUB COTPYJHMUYECTBA
BberHama ¢ VIHCTUTYTOM, a TaK>Ke Hay4YHBIX HAIIPaB-
JIEHUII COBMECTHBIX MCCIEOBAHUI C MHCTUTYTaMMU
BAHT. B pexume rtenexoHdepeHIIMN BbeTHAMCKUE
corpynHuku OV, naxopusiuecs: B [y6He, mope-
JVINUCH OIBITOM Y4YacTUs B MeXJyHapOAHBIX UCCIIe-
moBaTenbCKux mnpoekrax Vucruryra. IlpesenTanum
BbI3Ba/M OOJIBILION MHTEPEC Y ayAUTOPUY U 3aBepIlIN-
JIUCh KPYIJIBIM CTOJIOM, MOZlepaTOpaMyl KOTOPOTO BbI-
cTynunyu npopekrop ynupepcurera Yan Bunubp Qonr
U PyKOBOJUTEND JielapTaMeHTa MeXYHapOHOTO CO-
tpyaHndectsa OVIAN 1. B. KamaHuH.

B tot xe genp meneraumsa OMAN nmoceruna MH-
cruryt reopusuky BAHT. Ha BcTpede B xofie 06Cyx-
INEeHMA TEPCHEeKTUB COTPYLHMYECTBA AMPEKTOpP MH-
ctutyta Hryen CyaHn AHb BBICTYNINMII C PAJOM Ipef-
JI0XKeHMIi 110 pasButuio ceasert ¢ OMAN. B vactHOCTH,

On 27 October, the JINR delegation started its
work at Hanoi University of Science and Technology
(HUST), one of the universities included in the VAST
system. JINR representatives took part in the work of
the International Scientific Symposium on Origin of
Matter and Evolution of Galaxies (OMEGI16) and held a
number of working meetings. A group of JINR employ-
ees headed by Yu. Panebrattsev displayed a multimedia
exhibition dedicated to the history of the development
and the basic facilities of JINR at the University. More
than 300 people, mostly young scientists, visited the
exhibition arranged with the active assistance of VAST
and HUST.

The JINR scientific infrastructure, the history of
and prospects for the Vietnam-JINR cooperation, as
well as the scientific directions of the VAST Institutes
were also presented for HUST students and postgrad-
uates. Vietnamese JINR employees in Dubna took part
in the meeting via a teleconference. They shared their
experience in participating in international research
projects of the Institute. The audience expressed great
interest in presentations. A round table moderated by
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HUST Vice-Rector Tran Dinh Phong and Head of the
JINR International Cooperation Department D.Ka-
manin concluded presentations.

On the same day, the JINR delegation visited
the Institute of Geophysics of VAST. At the meeting,
during the discussion of prospects for cooperation,
Director of the Institute Nguyen Xuan Anh made a
number of proposals for the development of relations
with JINR. In particular, the Institute of Geophysics
would be interested in using the resources of the JINR
MLIT supercomputer to process data obtained by the
Vietnam national seismological network, as well as
training I'T specialists in this field. The JINR delegation
visited one of the stations of the system of studying the
physical nature of lightning and atmospheric aerosols,
as well as the children’s scientific school.

On 28 October, the JINR delegation visited the
Institute for Nuclear Science and Technology (INST),
one of the institutes of the VINATOM system, at which
there was a meeting with its Directorate and research-
ers. In addition, JINR representatives got acquainted
with the main scientific directions of the INST scientific
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peyb IJIa O BO3SMOXKHOCTM MCIIO/Ib30BAHMA PECYPCOB
cynepkommbiotepa JIVT masa 06paboTKM faHHBIX Ha-
LMOHA/IbHOM CUCTEMbI MOHUTOPMHTA 3€M/IETPACEHNI
BO BberHaMe, a Taxke O IOATOTOBKe MH(pOpMaLu-
OHHBIX CIELMaNNCTOB B 3TON obmactu. [emeramys
OV nobbiBana Ha OSHONM U3 CTAHILIMIL CUCTEMBI U3-
yueHus QpuandecKkoil IpUpofbl MOMHUIL U aTMOCchep-
HBIX a9PO030JI€eIl, a TAK)KE B JETCKOI HAyIHOI IIKOJIE.

28 okTs6ps peneranus OVIAM nocernna Vnctu-
TYT siiepHBIX HayK ¥ TexHonoruit (INST), Bxopsmuii
B CTPYKTYpy Bunaroma, rjge BcTpeTniach ¢ pyKoBOJI-
CTBOM I HAy4YHBIMU COTPYZHMKaMM, a TaK)Ke O3Ha-
KOMM/IaCh C OCHOBHBIMIU HaIpaBleHUAMM Hay4yHOII
nporpammsl INST, moceTna ero mabopaTopui, B8 ToM
4JCle LUKIOTPOHHYIO JIa00PAaTOPUIO IO IIPOU3BOJ-
CTBY MeIMIMHCKMX U30TOmoB. Bcrpeuy B dopmate
KPYITIOTO CTONA, COOpaBIIero PyKOBOZUTENeN IOf-
pasfeneHuit, IpOBOAUI 3aMeCTUTeNDb AupekTopa INST
Hryen Xyy KBuert. Bpizio mpefiioskeHO OpraHM30BaTh
pabounii BU3KUT IpefcTaBuTeNneil nHcTUTyTa B OVIAN
IJI YCTAHOBJIEHMA IPAMBIX KOHTAKTOB B COOTBET-
CTBYIOIIMX HAay4YHBIX IPyIIIIaX.

Ceputo pabounmx BusutoB penmerauyu OVISU
B YHUBEPCUTETHI ¥ HayYHble OpraHusanuy BuHatoma

n BAHT B Xanoe 1 XomuMMHe 3aBepllnjia BCTpeda
C TIOJTHOMOYHBIM IIpeficTaBuTeneM IIpaBuTenbcTBa
Coumnanucrudeckoit Peciybnuku BretHam Buie-mpe-
supgenToM BAHT Yan Tyan AHeM, B KOTOpOII IPUH NN
y4actue npe3usieHT Bunaroma Yan Yu TxaHb, a TakxKe
pykoBopurenu VMucruryra ¢usuku, VMHcturyra reo-
¢usuknu u yuusepcurera HUST. YuacTHuku BeTpeun
HOATBEPANIN OOJBIION B3aMMHBIN MHTEPEC K Aajib-
HeJllleMy PasBUTUIO COTPY[HMYECTBA B HAyYHO-TEX-
HOJIOTMYECKMX BOIIPOCAaX M B IPOrpaMMax MOJTOTOB-
KJ KafIpOB.

C 7 no 11 Hoa6ps B [lyOHe IpoxoamIa odepegHas
craxkupoBka «OneiT OVIAIV g1 cTpaH-y4acTHUIL M TO-
cypapcTB-napTHepoB» (JEMS-21). B aTor pas y4acTHu-
KaMy IIPOTPaMMbl CTalu IPEACTaBUTENN POCCUIICKUX
00pa3oBaTe/IbHbIX YYPEX/EHUI U HAay4YHBIX OpraHU-
3anuil 13 ApxaHrenbcka, BmaguBocTtoka, Boponexa,
Mocksbl, [lerponaBnoscka-Kamyarckoro, Poctosa-Ha-
Hony, Tomcka, Tynsl, AkyTcka.

Craxxuposka JEMS Hauasmach ¢ 03HaKOMUTENIBHO
nexkuyy 06 OVISAV, npefcraBieHHON PyKOBOUTEIEM
JelapTaMeHTa MEX/YHapOLHOTO COTPY/[IHMYeCTBa
J. B. KamanuubiM. B nporpammy JEMS-21 Bomuinmu Te-
Marudeckye OMIOKM MO THAM cTaxuposku: «Dusmka

programme, visited its laboratories, including a cyclo-
tron laboratory for the production of medical isotopes.
Deputy Director of INST Nguyen Huu Quyet headed
the meeting, which was held in the format of a round
table and brought together heads of the departments.
The discussion resulted in a proposal to organize a
working visit of the representatives of the Institute to
JINR to establish direct contacts with relevant scientific
groups.

A series of working visits of the JINR delega-
tion to the universities and scientific organizations of
VINATOM and VAST in Hanoi and Ho Chi Minh City
was completed by a meeting with the Plenipotentiary of
the Government of Vietnam, Vice-President of VAST
Tran Tuan Anh, which was attended by President of
VINATOM Tran Chi Thanh, as well as the Directors
of the Institute of Physics, the Institute of Geophysics,
and HUST. The participants of the meeting confirmed
great mutual interest in the further development of co-
operation in scientific and technological issues and in
personnel training programmes.
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On 7-11 November, a regular international train-
ing programme “J/INR Expertise for Member States
and Partner Countries” (JEMS-21) was held in Dubna.
This time participants of the programme were rep-
resentatives of Russian educational institutions and
scientific organizations from Arkhangelsk, Moscow,
Petropavlovsk-Kamchatsky, Rostov-on-Don, Tomsk,
Tula, Vladivostok, Voronezh, and Yakutsk.

Head of the International Cooperation Department
D.Kamanin opened the programme of JEMS with an
introductory lecture about JINR. The JEMS-21 pro-
gramme included thematic blocks on internship days:
Heavy Ion Physics and Accelerator Technologies;
Research with Neutrons and the Nanoworld; Theory,
Information, Education; Life Sciences on Earth and in
Space; Neutrino. Participants visited the Laboratories
and facilities of the Institute, listened to lectures on
the areas of scientific studies from leading specialists
of JINR, got acquainted with the principles of interna-
tional cooperation of the Institute and the organization
of social infrastructure.
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TSDKENBIX JMOHOB M YCKOPUTENIbHblE TeXHOIOTUN»,
«VccnegoBaHus ¢ HEMTPOHAMU ¥ HAHOMUP», «Teopus,
nHpopmanms, obpazoBanme», «Haykm o >xm3HM Ha
3eme u B KocMoce» U «HelTpuHO». Y4acTHUKM IIO-
ceTmny mabopaTopum U yCTaHOBKM VIHCTUTYTA, IIpO-
Cyllany JIeKIMM IO HANpaBJAEHUAM aKTYa/lbHbIX
HAyYHBIX UCCIEIOBAHNUII OT BEAYIINUX CIENVaNTuCTOB
ONAN, 03HaKOMMINCD C IPMHIIMIIAMY MeXX]JyHapOJ-
HOTO COTpyfAHMYecTBa VIHCTUTyTa M OpraHM3aIuei
ero COLMaTbHO MHPPACTPYKTY PHI.

9 Hos16pst B pamkax JEMS-21 6bi1 OopraHu3oBaH
KpyTnblil cron «Bsammopeticteue OMAV ¢ yHuBep-
cureramu. VHbopmarmonnsie nentpsr OVAN, 06-
pasoBarenbHble mporpamMmbl Y HIl». YyacTHuKnM cra-
JKUPOBKY JIeTIUINCh COOCTBEHHBIMM 3aadaMy U BO3-
MOXXHOCTSAMI, YTO BBUIMJIOCH B >KMBYIO AUCKYCCHUIO O
CHCTEMHBIX BOIPOCAX B3aMMOJENCTBUS HAYKM U 00-
pasoBaHMA. AKTMBHO 00Cyxzancsa popmaT nHpopma-
UMoHHBIX eHTpoB OVIAN. B pabote kxpyrioro crona
OpMHUMANM y4yacTHe JUpeKTopa y>Ke JIelICTBYIONX
MHQOILIEHTPOB, KOTOPbIe paccKasanu 06 ombiTe PyHK-
nuoHuposanusa nuHdouneHrpos OVAN B cBouX By3ax,
TDOCTUTHYTBIX pe3ynbTaTaX, HOBBIX 3ajlayaX U WH-
cTpyMeHTax, npegnaraemblx OVIAN pna ux pemenns.
bonpiol OTK/IMK YYaCTHUKOB BbI3Ba/I0 3HAKOMCTBO C
MH>XeHEePHBIM pakTuKyMmom Y HII.

Yrny6nenHoe o6cyx/ieHne paboTsl MHGOpPMALU-
OHHBIX LIEHTPOB U IIePCIIeKTYB OTKPBITUS HOBBIX ITPO-
momKmnoch 10 HOSIOPst Ha 2-M paboyeM COBELaAHNM I

pexropos nHponentpo OMAN «OpranusannonHsle
Bompocel u 3amaun VII: oOMeH OmBITOM», IPOXOUB-
IIeM B CMeIIaHHOM (popMaTe, B XOfje KOTOPOTO PYKO-
BopuTenu pelictByromux VI, pacnonokeHHBIX Kak
Ha Tepputopum Poccum, Tak M B CTpaHaX-y4yacTHU-
uax (bomrapum, Apmenun n Erumre), npepgcraBuim
feTalbHyl0 MH(pOpMaLMIo O CBOeil paboTe M HOfe-
JVINCh IUIaHamy Ha Oynpyiiee. Ha BcTpede mpucyt-
CTBOBAJIU NIPEACTAaBUTE/IN HAYYHBIX TPyl BbeTHaMa,
Y3s6ekncrana u OAP, koTopble Bblpas3uin 3aHTepeco-
BaHHOCTbD B CO3aHNM NH(POLEHTPOB B CBOMX CTPaHaX.

11 Hos6pss mporpamma JEMS-21 saBepuimiachk
TPafMLMOHHBIM KPYIJIBIM CTO/IOM C Y4YacTMeM IIpefi-
craureneit gupexuun OVIAV, Ha KOTOPOM ObIIH TIOf-
BeJleHbI UTOIY CTa>KMPOBKIL.

12 gexabpa B ToMCKOM IOMUTEXHUYECKOM YHU-
Bepcurete (TIIY) oTKpbUICA MHPOPMALIMOHHBII LEHTP
OVIAM pns y4eHbIX, CTYyIEHTOB U LIKOJIBHUKOB. B MHO-
rOQYHKIVIOHA/IbHOI ayJUTOPUU B OFHOM U3 y4eOHBIX
kopnycos TIIY, rae pasMecTunca LEeHTP, YCTaHOB/IEHDI
KOMIIbIOTEpHbIe pabodie MecTa ¢ HeOOXOMMbBIMI VH-
($hOpMaIMOHHBIMM MaTepuaaaMy ¥ MYIbTUMEeIUITHBIM
obopynosaHyeM. LleHTp npusBaH cTaTh «MHMOPMALN-
OHHBIM OKHOM», TIO3BOJIAIOLIMM IIOTYYUTDh HPeCTaB-
neHye o paboTe VIHCTUTYTa, ZOCTMKEHWX POCCUITCKON
U MUPOBOII HayKu. 37ech OYAYT IPOXOFUTh HayuHbIe
1 06pa3oBaTe/IbHbIE, @ TAKXKe HaYYHO-IIOMYILAPHBIE Me-
pONpUATHA B 00/1ACTU COBPEMEHHO (PUIUKIL.

Jy6na, 7-11 HOs6ps. Ctaxkuposka «Onbir OUSAU st crpan-
YYacTHHII U rocynapcT-naptaeposy (JEMS-21)
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Dubna, 7-11 November. Training programme “JINR Expertise
for Member States and Partner Countries” (JEMS-21)




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

B nentpe Takske 6b11a pasBepHyTa (POTOBBICTABKA
«Jlenmait Hayky B JlyOHe», IOCBsiIieHHasi paboTe MOJIO-
ObIX y4eHbIX U crenyuanucros OVIAN.

OtkpeiTe nadouentpa OVSM cocrosimoch Bo
Bpemsi Busnuta B TIIY menmeranyy yOHEHCKMX YIEHBIX.
13 pexabps Benyiine cuenuannucts OVIAM nposenu B
TITY mkomy mns MOTOABIX YdeHbIX TOMCKa, a Takxke
IpeiCTaBMIN CEPUI0 HAyYHO-TIONY/IAPHBIX JIEKIIUI
IJ1S MIKOTTBbHUKOB TOPOfiA.

17-18 pexabpa penerauma OVAM nop pyxo-
BOJICTBOM CIIEIIVIaJIbHOTO TIPEACTAaBUTENA AUPEKTOPa
VHCTUTYTA IO COTPYAHMYECTBY C MEXIYHAPOLHBIMU
Y POCCUIICKVIMM HayYHBIMU OPraHU3ALVAMMN aKaJjeMu-
ka b.10.IlapkoBa Haxogumack B Kanpe (Erumer), rae
npuHsia ydactue B pabore @opyma MHOCTPAHHBIX BbI-
IYCKHUKOB COBETCKUX VM POCCUIICKMX BY30B — IIpef-
cTaBuTeNel CrcTeMbl 06pa3oBaHus cTpaH biykHero
Bocroxa u Ceseproit Appuxu (BBCA), oprannsosas-
Horo PepepanbHbIM areHTcTBOM Io jienam CHI, co-
OTEeYeCTBEHHIUKOB, IPOXXMBAIOIINX 3a PyOEXOM, 1 O
MEX/[yHApOJHOMY TI'yMaHWUTAapHOMY COTPYAHUYECTBY
(PoccoTpynuudecTtso).

B.10. lTapkos cxenan 0630pHbIit gokaas 06 OV
U BBICTYIIVJI B POIU MOZIepaTopa KPyI/IOro CTOMA, IO-

CBSILIEHHOTO B3aMMOJENCTBMIO HAyKy, 0OpasoBaHI
U OTPACIU, TEMY IPOAO/LKUT PYKOBOAUTENb HAIMO-
Ha/IbHOJ TPYIIIbI ETMNETCKUX COTpyRHUKOB B OVAN
B. bapaBu poxnanom «Ilopgroroska Kafpos u MHGOP-
MalMoHHasA jearenbHocTb OVIAV B coTpynHudecTse
¢ Eruntom».

B xogie neHapHOTO 3acefjaHysA U KPYTJIbIX CTONIOB,
IpPOXOAVBIINX Ha (opyMe, 0OCYXAaMUCh BOIPOCHI,
CBA3aHHbIEe C MEepPCHeKTUBAMU COTPYIHMYECTBA POC-
CUIICKMX 00pasoBaTeNbHBIX )M HAy4YHBIX OpraHusa-
unit co crpaHamu bmmkHero Boctoka m CeBepHoit
Adpukn, a Tak)Ke BO3MOKHOCTU POCCUIICKUX 0Opa-
30BaTebHBIX ¥ HAy4YHO-MCCNIEJOBATEIbCKUX OPraHU-
3a1 it 71 IOTOTOBKY KaZpOB MIJIs1 CTPAaH-IIapTHEPOB
n3 permona bBCA. IlpeseHTanuio 0 BO3MOXXHOCTAX
OMAM cpenana cOTPYAHUK fellapTaMeHTa MeXIyHa-
ponHoro corpyaHudectsa E. A. Bagasn.

B pamxax paborsl ¢opyma B.1O.IlapkoB mpu-
HAJ y4acTue Bo Bcrpede ¢ UpesppryaiinbiM u IlomHo-
mouHbIM [Tociiom PO B APE I. bopucenko. Cocrosincs
pan neperosopos feneranuu OVIAV c npencraBurens-
MM YHUBEPCUTETOB I HAYYHO-UCCIIEl0BATEIbCKUX Op-
raumsanuit Erunra u pyKoBOAMUTENAMM acCOLMALIUIA
BBIITYCKHMKOB COBETCKMX ¥ POCCUIICKMX BYy30B CTpaH

On 9 November, within the framework of JEMS-21,
a round table “Interaction between JINR and univer-
sities. JINR Information Centres, educational pro-
grammes of UC” was organized. The participants of the
internship shared their own tasks and opportunities,
which resulted in a lively discussion about systemic is-
sues of interaction between science and education. The
format of JINR Information Centres was actively dis-
cussed. The round table was attended by the Directors
of existing Information Centres, who spoke about the
experience of JINR Information Centres in their uni-
versities, the results achieved, new tasks and tools of-
fered by JINR to solve them. A great response from the
participants was caused by familiarity with the engi-
neering workshop of UC.

On 10 November, a detailed discussion of the work
of Information Centres and prospects for opening new
ones was continued at the second workshop of Directors
of JINR Information Centres “Organizational issues
and tasks of IC: Experience exchange”, which was held
in a mixed format. During the discussion, Directors of
existing IC located both in Russia and in the Member
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States (Bulgaria, Armenia, and Egypt) provided de-
tailed information about their work and shared plans
for the future. The meeting was attended by represen-
tatives of scientific groups from Vietnam, Uzbekistan,
and South Africa, who expressed interest in creating
Infocentres in their countries.

On 11 November, programme of JEMS-21 finished
with a traditional round table with the participation of
representatives of the JINR Directorate, at which the re-
sults of the internship were summed up.

On 12 December, a JINR Information Centre
opened for Tomsk scientists, students, and school-
children at Tomsk Polytechnic University (TPU). The
Centre is located in a multifunctional classroom in
one of the academic buildings of TPU. The classroom
is equipped with computer workplaces with necessary
information materials and multimedia equipment. The
Centre will become an “information window” into the
work of the Institute and achievements of Russian and
world science. Scientific and educational, as well as
popular science events in the field of modern physics
will be held there.




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

Tomck, 12 nexabpst. Ha oTkpbiTHH HHPOPMALIIOHHOTO LIEHTpa
OUSIU B ToMCKOM MOMUTEXHUYECKOM YHUBEPCUTETE
(pomo: npecc-cayocoa TI1Y)

The Centre also housed a photo exhibition “Do sci-
ence in Dubna”. It presented portraits of young scien-
tists and JINR specialists.

The opening of the JINR Infocentre took place
during the visit of a delegation of Dubna scientists to
TPU. On 13 December, leading JINR specialists held
a school for young scientists of Tomsk at TPU and
also presented a series of popular science lectures for
schoolchildren of the city.

On 17-18 December, the JINR delegation led by
Special Representative of the Director of the Institute
for Cooperation with International and Russian
Scientific Organizations B. Sharkov took part in the
Forum for Foreign Graduates of Soviet and Russian
Universities — Representatives of the Education System
in the Middle East and North Africa (MENA) in Cairo
(Egypt), organized by the Federal Agency for the
Commonwealth of Independent States, Compatriots
Living Abroad, and for International Humanitarian
Cooperation (Rossotrudnichestvo).

B.Sharkov made an overview report on JINR and
moderated a round table on the interaction of science,
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Tomsk, 12 December. At the opening of the JINR Information
Centre at Tomsk Polytechnic University
(photo by TPU Press Office)

education, and industry. Head of the national group
of Egyptian employees in JINR, W.Badawy, continued
with a report on the topic “Training and information
activities of JINR in cooperation with Egypt”.

During a plenary session and round tables held
within the framework of the Forum, issues related to
the prospects of cooperation of Russian educational
and scientific organizations with the countries of the
Middle East and North Africa, as well as the possibili-
ties of Russian educational and research organizations
for training personnel for partner countries from the
MENA Region were discussed. E.Badawy, represent-
ing the International Cooperation Department, made
a presentation at the round table on opportunities of
JINR in this direction.

Within the framework of the Forum, B.Sharkov
took part in a meeting with Ambassador Extraordinary
and Plenipotentiary of the Russian Federation to the
Arab Republic of Egypt G.Borisenko. The delegation
also held a number of talks with representatives of uni-
versities and research organizations in Egypt and heads
of Alumni Associations of Soviet and Russian universi-
ties in the Middle East and North Africa Region, as well




HAYYHOE COTPYOHWMYECTBO
SCIENTIFIC COOPERATION

pernona bmmxuero Bocroka m CeBepHoit Adpuxwn,
a TaKXXe BCTpeuM C TNpefcTaButenamu «Pocaromar
U napTHepaMu u3 TOMCKOro NOIUTEXHUYECKOTO YHU-
Bepcureta (TTIY), B koTOpoM 12 fekabpsi ObII OTKPBIT
nnpopmannonnsiit uentp OVISIN. B xofe BcTped 6bI-
7Y, B YaCTHOCTU, JOCTUTHYTHI JOTOBOPEHHOCTH O pa3-
BUTUM IApPTHEPCKOTO B3AMMOJENCTBUA B 001IacTH
HayYHO-UCCIIEOBATENbCKON, 00pasoBaTe/IbHOI [es-
Te/IbHOCTHU U oAroToBku Kagpos OVIAN, «PocaTomar
u TITY.

Bo Bpems mpe6oiBanms B Kampe pmemerarnms
OMAM BcTpeTunach C IOMTHOMOYHBIM IIpefiCTaBU-
teteM IlpaBurenbcrBa APE B OMAM mpesupen-
TOM AKajieMUM HAy4YHBIX UCCIAEJOBAaHUI U TEXHO-
normit Ermnra M.CakpoMm, a Takxe C PYKOBOJU-
TeleM ATeHTCTBa 10 aToMHON sHeprunm Erumnra,
4YIeHOM YdeHoro cosera JVHcrturyTta A. Onb-Xarom
Amn  pna obCcyXAeHuA UCIIOTHEHUA  pelIeHU
12-ro OObefMHEHHOTO KOOPAMHAIMOHHOTO KOMMUTE-
ta OVMAV—-APE (Xypraga, Hos6pb 2022 I.) B paMKax
Bble3gHOro 3acefanusa KIIII, mogroroBku nmporpaMmm
COTPY[IHMYECTBA U JPp.
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3—6 oktsi6pst B JI®BD B rubpuanom ¢dopmare mpo-
XOIWUIIO 3-€ KOnnadopayuoHHoe cogeujanue no jKcne-
pumenmy SPD na xomnnexce NICA. Ha ceromgsst koi-
nabopamust SPD o6benunsier 6osee 300 npencrasureneit
32 uncrutyToB 14 cTpan. B mnanax kosimaGopanuu u nia-
Jiee YBEJIIMUMBAThH KOJIMIECTBO YWICHOB.

B meponpusitun npuHsuim yyactue okosio 140 uveno-
BEK, 13 HUX Oojee 70 mpuCyTCTBOBAIM B KOH(EpEHII-3ae.
B JlyOHy cbexanuch y4deHble M3 12 HaydHBIX LIEHTPOB
Poccun, Apmenun u benopyccun. Komneru uz Uranuu,
Opannmu, Cepbun, Yexun, Kuras, Mekcuku u Numun
y4acTBOBAIM B COBCIIAHWU YNAJICHHO.
00CyXJIeHHE TEKYIIero cTaTyca IpOoeKTa, (pu3ndeckoit
NpOrpaMMbl M TEXHUYECKHUX PELICHUH OSKCIIepUMEHTa,
a TaK)Ke OpPraHM3alMOHHBIX BOIPOCOB KOJUIAOOpAIHH.
OCHOBHO¥ TEMOW COBEIIaHUS CTAJIO 3aBEPILICHUE MOATO-
TOBKH TEXHHYECKOTO TpoeKTa ycTaHoBKH SPD.

Bune-mupekrop OUSN, pykoBomuTeNnb MpOEKTa
NICA B./I.Kekenuna3e mNONpUBETCTBOBANI Y4YaCTHUKOB
COBCILAHMS M paccKasall O KIIOUEBBIX PE3ylbTaTax Mera-
calfeHC-TIPOEKTa, JIOCTUTHYTBIX CO BPEMEHHU MOCIEIHETO
cosemanus SPD B nexkabpe 2021 r. Jloxmagank cooomu,
4TO 00IIasi TOTOBHOCTH MPOEKTA y)KE JOCTHIVIA IPUMEp-
HO 85 %.

Cocrostmoch

as with representatives of Rosatom and partners from
Tomsk Polytechnic University, on whose platform the
JINR Information Centre was opened on 12 December.
During the meetings, agreements were reached on the
development of partnership in the field of research, ed-
ucational activities, and training of personnel of JINR,
Rosatom, and TPU.

During their stay in Cairo, the JINR delegation met
with Plenipotentiary of the Government of the Arab
Republic of Egypt in JINR, President of the Egyptian
Academy of Scientific Research and Technology
M. Sakr, as well as with the Head of the Egyptian Atomic
Energy Authority, member of the Scientific Council of
the Institute A. El-Hag Ali to discuss the implemen-
tation of the decisions of the 12th Joint Coordination
Committee of JINR-ARE (November 2022) held in
Hurghada on the sidelines of the visiting session of the
Committee of Plenipotentiaries, the preparation of co-
operation programmes, etc.
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On 3—6 October, the 3rd Meeting of the Collaboration
of the SPD Experiment at the NICA Complex was held
at VBLHEP in a hybrid format. The SPD Collaboration
unites more than 300 representatives of 32 institutions
from 14 countries. The Collaboration is going to further
increase the number of members.

About 140 people took part in the event, more than
70 people were present in the Conference Hall. Scientists
from 12 scientific centres of Russia, Armenia, and Belarus
arrived in Dubna. Their colleagues from Italy, France,
Serbia, the Czech Republic, China, Mexico, and India took
part in the meeting remotely. The participants discussed
the current status of the project, physics programmme and
technical solutions of the experiment and organizational
issue of the Collaboration. The main topic of the meeting
was the completion of preparation of the technical project
of the SPD facility.

JINR Vice-Director, NICA Project Leader V. Kekelid-
ze greeted the participants of the meeting. He spoke about
the key results of the megascience project achieved since
the last SPD meeting in December 2021. V. Kekelidze also
said that the overall readiness of the project had already
reached about 85%.
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CopyxoBoaurens npoekra SPD A. B.T'ycpkoB u mipe-
cematenb coBeTa Komrabopammu J.Tomasu-I'yctadpdcon
(enTp snepubx umccnenoBanmit, Cakie, @paHmws) 10-
JIOXKHIIM O TEKYIIEM Iporpecce MpoekTa U KoJtadboparyy.

Ha coBemanuu OBUTH 3aciTylIaHBl OTYETHI PYKOBO-
auTenell KoIa0opanny, TEXHHYECKOTO KOOPAMHATOPA,
KOOPJMHATOPOB 110 (PU3HUYECKOH IPOrpaMme H IPOrpamMM-
HOMY O0ECIIeUEeHHIO, a TAaKXKe Ipeacenaresss KOMUTETa 110
myOmukanysM. [Ipo3Bydanu MOKIaabl 1O SIEKTPOHHUKE,
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cucteMe cOopa MAaHHBIX M MO IMOACUCTEMAM YyCTaHOB-
K1, 00CyXJanach CUTyalus C Pa3BUTHEM IIPOTPAMMHO-
ro obecrniedeHnsT SKCIEpUMEHTA. {151 y4acTHHKOB ObLIa
OpPTaHM30BaHa IKCKYpCHs HA CTPOMTENBHYIO IIIOIIAAKY
KoJmaiinepa u B TecToByio 30Hy SPD. Ilocnenumii neHp
OBLT TIOCBAIICH AOKIAaAaM Mo (U3NKE U MOJACTHPOBAHHIIO
OTKJIMKOB YCTaHOBKH. B xoje coBemanus ObIIO cIeTaHO
52 mokmana.

JlaGoparopus ¢usmku Beicokux sHepruit um. B. 1. Bekciepa u A. M. banauna, 3 okts0pst.
VYuactHukH 3-T0 KOJU1abOpaIOHHOTO coBelanus 1o skcrepumMenty SPD Ha kommiexce NICA

Spin Physic.
Detector

The Veksler and Baldin Laboratory of High Energy Physics, 3 October.
Participants of the 3rd Meeting of the Collaboration of the SPD Experiment at the NICA Complex

Co-Head of the SPD Project A. Guskov and Chairman
of the Collaboration Council E. Tomasi-Gustafsson (Saclay
Nuclear Research Centre, France) reported on the current
progress of the project and Collaboration.

Reports by leaders of the Collaboration, the techni-
cal coordinator, coordinators on physics programme and
software and the Chairman of the Publication Committee
were presented. Reports were made on electronics, data
acquisition system and subsystems of the facility, the sit-
uation with improving the software of the experiment was
discussed. The participants took part in the excursion to
the construction site of the collider and to the SPD test
zone. The last day was devoted to reports on physics and
simulation of the facility responses. In total, 52 reports
were made at the meeting.

On 10-14 October, the traditional 7th International
Conference “Models in Quantum Field Theory” was
held at the Euler International Mathematical Institute in
Saint Petersburg, dedicated to the 82nd anniversary of the
birth of Professor A.N. Vasiliev and the 80th anniversary
of the birth of Professor V. D. Lyakhovsky. The Conference
was organized by the Joint Institute for Nuclear Research,
Saint Petersburg State University, Euler International
Mathematical Institute, B.P.Konstantinov Petersburg
Nuclear Physics Institute of the National Research Centre
“Kurchatov Institute”.

The programme covered a wide range of problems
in theoretical and mathematical physics. The plenary and
section reports presented the results and the latest scien-
tific achievements in the study of high-energy physics
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C 10 mo 14 oxtabps B MeXayHapoIqHOM Marema-
thdeckoM uHCTUTYTe uM. JI.Diinepa B Cankt-Ilerep-
Oypre mpoxoxwia TpajuuuoHHas /-1 Mexcoynapoouasn
Kongepenyua «Moodenu Keanmoeoii meopuu noIA»,
MOCBSIICHHAsT 82-JIETUIO CO JHsI POXKACHHUS mpodeccopa
A.H.Bacunbesa u 80-yieTHro co IHS poxkaeHus npodec-
copa B.JI.JIsxoBckoro. OpraHH30BaTOpaMy BBICTYIIHIN
Canxkr-IlerepOyprckuii  TOCyJapCTBEHHBIH  YHHUBEPCH-
TeT coBMecTHO ¢ OUSAU, MexyHaponHbIM MaTeMaTH-
geckuM wHCTHTYTOM M. JI. Difnepa m IletepOyprckum
WHCTUTYTOM simepHOi ¢m3uku uM. b.I1. KoncrantnHoBa
HMUII «Kyp4aToBCKUit HHCTUTYT».

[Tporpamma oxBaTbIBaja IMMPOKUI CIIEKTP MpoOIeM
TEOPETHUYECKON M Maremarhnueckor ¢usuku. B menap-
HBIX M CEKIIMOHHBIX JIOKJagax ObUIM IMpPEICTaBJICHBI pe-
3yJAbTaThl U HOBEHIIINE HayYHbIE JOCTUXKEHUS B U3yUEHUU
3a7a4 (PM3MKH BBICOKHUX YHEPTHH U CIOKHBIX CTOXAcTHYe-
CKHX KJIACCHUECKUX CUCTEM METOJaMHU KBaHTOBOH TeOpUH
oIS,

B otkpeiBatomemM KoH(EpEHINIO TIICHAPHOM JIOKJIa-
ne mpodeccop M.T'narna (OMSN) pacckazan o Bblaro-
memcst Bkiazie npogeccopa A.H.BacuibeBa B pasBurtue
METOJIOB KBAaHTOBOW TEOPUH IOJISI ITPU UCCiIea0BaHUM (a-
30BBIX TIEPEXOJIOB, TYPOYJICHTHOCTH, SBIEHUN IIEpeHoCca U
JPYTUX POACTBEHHBIX 337a4 U O MOCJIEAYIOMIEM Pa3BUTHH
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ero uaei B paboTax YYeHHWKOB W TOCIeIOBaTele, oopa-
30BaBIIMX YHUKAJIBbHYIO «IIKONy BacuibeBa». Bo Bropom
ieHapHoM joknaze npodeccop /. M. Kazakos (OMSN)
JIOJIOXKHII O TIOTyYEHHBIX UM M €T0 yUYCHHKaMH HOBEHIIHNX
JIOCTIDKCHUSIX B MCCIIEIOBAHMH HENIEPECHOPMUPYEMbIX Te-
opuii, a mpodeccop D. AxmeroB (MOTU n UTID) pac-
CKaszall 00 aHAJMTHYECKUX CBOWMCTBAX KOPPEISIIMOHHBIX
(yHKIH# B mpocTpancTBaX MuHKOBCKorO 1 fe CutTepa.
Tembl, oTHOCSIHMECS K (U3MKE DJIEMEHTapHBIX Ya-
CTHI, KBAHTOBOH I'PaBUTALNH, (U3UKE YEPHBIX JbIP ObI-
JM OCBEUICHBl B IICHApHBIX [OKIagax mpodeccopon
WU. Apedneroit (MUAH), B.Illabaesa (CIIOI'Y), B.bpa-
rytel (OWSN), W.Byxounnepa (TTTIY), [I.T'opOynosa
(AN PAH), A.Tpuba (PITIY), C.Ilactona (CIIGI'Y).
IIpo 0coOeHHOCTH pelIeH s CTOXaCTHYECKUX 3a1a4 Kiac-
CHYECKOW 1 KBAaHTOBOH (pM3MKM METOaMH KBAHTOBOH TEO-
pun monst monoxwH pocgeccopa 0. [Tucemax (CIIOIY),
M. Hanmumos (CIIOI'Y u OUAN), K. Buze (JIT® u BHII,
[Mapwx). B mocnenunii neHp KOH(pEPEHINH NPO3BYYaIN
JIOKJIaJIbI M3 00J1acTH MaTeMaTHIecKoi gpusnkn npodecco-
poB A.Hcaesa (OUSN), A. JIsxoBckoii (DenepanpHast mo-
auTexHU4eckas mkona, Jlozanna) u C. [lepkauesa (IIOMU
PAH). B mononaenue x 3tuM 16 TUIeHapHBIM JOKIIAJaM
OBLTO TIpencTaBiIeHo 82 CeKIMOHHBIX J0KTaaa. Beicokuit
Hay4HbI YPOBEHb M COJEPIKATEIbHOCTh MPEICTABICH-

problems and complex stochastic classical systems using
quantum field theory methods.

In the opening plenary report of the Conference,
Professor M. Hnatic (JINR) spoke about the outstanding
contribution of Professor A.N. Vasiliev to the develop-
ment of methods of quantum field theory in the study of
phase transitions, turbulence, transport phenomena and
other related problems and about the subsequent develop-
ment of his ideas in the works of students and followers
who formed the unique “Vasiliev school”. In the second
plenary report, Professor D.I.Kazakov (JINR) informed
about his and his students’ latest achievements in the
study of non-renormalizable theories, and then Professor
E.Akhmetov (MIPT and ITEP) spoke about the analytic
properties of correlation functions in Minkowski and de
Sitter spaces.

Topics related to the physics of elementary parti-
cles, quantum gravity, black hole physics were presented
in plenary reports by Professors I.Aref’eva (MI RAS),
V.Shabaev (SPbSU), V.Braguta (JINR), I.Buchbinder
(TSPU), D.Gorbunov (INR RAS), A.Grib (HSPU),
S.Paston (SPbSU). Professors Yu.Pismak (SPbSU),
M. Nalimov (SPbSU and JINR), K.Wiese (LPT ENS,
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Paris) reported on the features of solving stochastic prob-
lems of classical and quantum physics by quantum field
theory methods. On the last day of the Conference, re-
ports in the field of mathematical physics by Professors
A.Isaev (JINR), A.Lachowska (EPFL, Lausanne), and
S. Derkachev (POMI RAS) were made. In addition to these
16 plenary presentations, 82 sectional presentations were
given. The high scientific level and the content of the pre-
sented results are typical of regular conferences dedicated
to the outstanding scientist and teacher, Professor of St.
Petersburg State University A. N. Vasiliev. The Conference
participants were presented with a collection of memoirs
about him, issued by the JINR Publishing Department.
The unexpectedly high number of participants —
there were more than 130 of them — testifies to the great
interest in the subject of the Conference. It is gratifying to
note that a significant part of those present were young sci-
entists, graduate students and even Master’s students from
different universities. We also emphasize that scientists
from Belarus, Brazil, France, Germany, Japan, Mongolia,
Russia, Slovakia, and Vietnam took part in the Conference.
Articles on the best reports, after the standard re-
view process, are planned for publication in the Journal
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HBIX PE3yJbTaTOB SBISIOTCS TUITHYHBIMHE JUTS PETYISPHBIX
KOH(epeHIInii, TOCBAICHHBIX BHIIAIOMIEMYCS YICHOMY U
nenarory, npodeccopy CIIOI'Y A.H.BacumbseBy. Yuact-
HUKaM KOH(EpeHIMH ObUT BpyueH COOPHUK BOCIHOMHHA-
HUH 0 HeM, BBINTYIIEHHBIH n3aaTenbckuM otaenom OVSN.
HeoxumaHHO BRICOKOE YHCIIO YYACTHUKOB, a UX OBLITO
cBeime 130, CBHICTENBCTBYET 00 OPOMHOM HHTEpEce K
TeMaTHke KoH(epeHIHH. 3HaYNTEIbHYI0 4YacTh TPHCYT-
CTBYIOIIMX COCTABISUIM MOJIONBIC yUYCHBIC, ACHHPAHTHI
W JaXe CTYOCHTBI MAaruCTPaTyp pa3HBIX YHUBEPCHUTE-
ToB. B pabore koH(EpeHINU MPUHUMAIKA y4acTUE Yde-
Hele u3 benopyccuu, bpaswinu, Bretnama, I'epmanuu,
Mowuronuu, Poccun, CioBakuu, @panmun u SmoHuu.
CraTpu O pe3ylbTaTaM Iy4IIUX JOKIAJ0B TIOCIE
CTaHAApTHOIO PEIEH3MOHHOIO Ipolecca OynyT omyOnu-
KOBaHBI B JXKypHane «Teoperndeckass U MaTeMaTHYeCKast
¢uzukay. I[lompobHyro wnHpOpMaUI0 O KOH(EPEHIUH
MOKHO HalTH Ha caifre https://indico.jinr.ru/event/1099/.

[MapamtensHo B Te ke marel B Cankr-IletepOypre
MIPOBOIUIIOCH 3-¢ pabouee coseuianue «Peuiemounvie u
dyukyuonanvuvie mexnuku ¢ KX/[», oprann3oBaHHOE
OMSIN u CIIOI'Y. Y9yacTHHKHM UMETH BO3MOKHOCTD TI0CE-
[IaTh TOKJIAIBI 000X MEPOTIPHUSITHH.
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C 17 mo 22 oxtsabps B JIT® c ycmexom mpomura
MexayHaponHas koHdepenius «Coepemennvie npoone-
Mbl meopuu Konoencupoeannwvix cpedy (TKC-2022).
OCHOBHBIM OpTaHU3aTOPOM KOH(EPECHIINHU CTal HAyIHBII
OTIIEeNl TeOpUHU KOoHJeHcupoBaHHbIX cpen JIT®, compen-
cefaTensiMu BeIcTynunu coTpyanuku JIT® M.I'matuu u
B. A.Ocumos. Pors mpeacenarens mporpaMMHOTO KOMH-
TeTa B3su1 Ha cebg A. M. IToBomorkuii.

B sTOT pa3 mmpokoe npeacTaBUTENbCTBO HA KOH(e-
PCHIIMU UMENN COTPYIHUKU HAyYHBIX IIEHTPOB M3 TaKUX
roponos, kak Cankt-IlerepOypr, MockBa n HoBocuGupck.
[MpucyrcrBoBanu yyactuuku u3 Tomcka, ExatrepunOypra,
Maxaukanbl, Camapsl 1, kKoHe4HO, [lyOHEL BEIITO cemano
58 ycTHBIX U 15 CTEHIOBBIX JOKIAIOB. BRICTymamm kak
HMMEHHTHIC YUEHBIE, TaK ¥ MOJIO/IbIe HAYYHbIE COTPYIHUKH.
Oxono Tpetu Bcex AOKIAI0B caenanu corpyaHuxu JITD.
Jlokmabl yYacTHUKOB COIPOBOYXKIAIMCH aKTUBHOU IIHIC-
Kyccuew.

Opranu3arops! ONpeieIuiIn TeMaTUKy MaKCUMAJIbHO
IIMPOKO, YTOOBI OXBATUTH BCE PAa3ICIbl TEOPETHUCCKOMH
(hu3MKH, CBS3aHHBIE C KOHICHCHPOBAHHBIMH CpPEIaMU.
OObsIBICHHBIE TEMBbl BBIIVISJEIN CIEIYIOMNM 00pa-
30M: KOMIUICKCHBIC MaTepHaibl (BHICOKOTEMIICPATyPHBIC
CBEPXIPOBOIHUKH, CBEPXIIPOBOISAIINE THOPHIHBIE CTPYK-
TYpbl, (pakranbHble CTPYKTYpHI, (YHKIMOHAIbHbIE Ma-

“Theoretical and Mathematical Physics”. Detailed infor-
mation about the Conference can be found at https://indi-
co.jinr.ru/event/1099/.

On the same dates, a satellite meeting was held in
Saint Petersburg — the III International Workshop
“Lattice and Functional Techniques for QCD” organized
by JINR and SPbSU. The participants had the opportunity
to attend the presentations of both events.

The International Conference “Modern Problems of
Condensed Matter Theory” (CMT-2022) was success-
fully held at the Bogoliubov Laboratory of Theoretical
Physics from 17 to 22 October. The Conference was or-
ganized by the Condensed Matter Theory Department of
BLTP. M. Hnatic and V.Osipov from BLTP were the Co-
chairmen of the Organizing Committee. A. Povolotsky was
the Chairman of the Scientific Programme Committee.

This time, such scientific centres as Saint Petersburg,
Moscow, and Novosibirsk were broadly represented at the
Conference. There were also participants from Tomsk,
Yekaterinburg, Makhachkala, Samara and, of course,
Dubna. Fifty-eight oral and 15 poster presentations were
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made. Both well-known and young scientists gave talks at
the Conference. About one third of all talks were given by
scientists from BLTP.

The talks of the participants were accompanied by
active discussion. The organizers formulated the topics as
broad as possible in order to cover all fields of theoretical
physics related to condensed matter. The announced top-
ics were as follows: complex materials (high temperature
superconductors, superconducting hybrid structures, frac-
tal structures, functional materials), nanostructures and
nanomaterials, models of statistical physics of complex
systems, methods of quantum field theory in complex sys-
tems. The detailed information about the Conference can
be found on the website https://indico.jinr.ru/event/3097/
overview.

On 24-28 October, the 26th International Confe-
rence of Young Scientists and Specialists (A1YSS-2022)
was held at MLIT in a mixed format. About 150 young
scientists from abroad and Member States took part in the
Conference personally, more than 90 participants joined
it online.
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JlaGoparopus Teopetndeckoit pusuku um. H. H. Boroirobosa,
17-22 okts16ps. MexxayHapoanas koHdepeHus «CoBpeMEHHBIC
PO0IEeMBI TCOPHU KOHICHCHPOBAHHBIX CPE»

Scientists gave lectures on the latest theoretical, ex-
perimental, and applied research carried out around the
world focusing on the main results obtained at JINR. The
Conference programme included overview lectures on
neutrino astronomy, life sciences, neural networks, par-
ticle physics, modern theoretical problems, the status of
the MPD experiment, the NICA accelerator complex, and
accelerator complexes of FLNR. There were two poster
sessions, one of which was organized online.

Full-time excursions were organized to several Labo-
ratories of the Institute — FLNP, VBLHEP, FLNR, LRB,
MLIT, as well as to an interactive exhibition “JINR Basic
Facilities” in the Cultural Centre “Mir”. Remote partici-
pants were given the opportunity to get acquainted with
the activities of JINR in the format of an online excursion
to the basic facilities.

During the Conference, young scientists presented
about 150 oral reports in various thematic sections, 20 (10)
poster reports in a full-time (online) session. The chair-
men of the sections and the jury selected the best reports in
different areas. The winners were awarded certificates of
honor and backpacks with the symbols of the Conference.

On 25-27 October, JINR hosted in Dubna an anniver-
sary conference “Current Problems in Radiation Biology.
To the 60th Anniversary of the Establishment of the RAS
Scientific Council on Radiobiology”. On the first day,
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The Bogoliubov Laboratory of Theoretical Physics,
17-22 October. International Conference
“Modern Problems of Condensed Matter Theory”

an anniversary Plenum of the Council and a Presidium
Session of the Radiobiological Society were held. The
event was attended by members of the RAS Scientific
Council on Radiobiology and experts in radiation and ra-
diobiological research from Russia’s leading specialized
scientific centres.

The Conference was held in a mixed format. It
was participated by more than 100 radiobiologists from
Russia, Belarus, and Azerbaijan. By the beginning of
the Conference, a collection of abstracts was published
(Dubna: JINR, 2022. 91 pp.). Eighteen plenary reports
were heard, and 12 posters presented by young scientists
were considered.

JINR Director Academician G. Trubnikov, who noted
that JINR has been cooperating with the Council’s spe-
cialists since the early 1960s, welcomed the Conference
participants. The JINR Director emphasized that the RAS
Scientific Council on Radiobiology takes an active part
in the development of the JINR Scientific Programme in
medicine, biology, physiology, and other relevant areas.

Chairman of the RAS Scientific Council and Scientific
Director of JINR LRB, RAS Corresponding Member
E.Krasavin made a brief historical overview and spoke
about the outstanding scientists who were leaders and
members of the Council. He drew attention to the role of
the Council in solving key state tasks that were relevant at
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Tepraibl), HAHOCTPYKTYPbl M HAaHOMATEpUaJbl, MOICIH
CTaTUCTHYCCKOM (DU3UKU CIO)KHBIX CHCTEM, METOJIbI KBaH-
TOBOI TEOPHH TONA B CIOKHBIX crucTeMax. IlompobHyto
nHPOPMALINIO 0 KOH(EPEHIIMH MOXXHO HAWTH Ha caire
https://indico.jinr.ru/event/3097/overview.

24-28 oktsi0ps B JIUT B cmemanHOM (opmate mpo-
xonuna 26-a Mescoynapoonaa Kongepenuyus monoosvix
yuenvix u cneyuanucmos (OMYC-2022). B ounom no-
psKe B HEHM MPUHSIIN ydacTHe okojo 150 MonompIxX yue-
HBIX U3 JabHETO 3apyOeKbs U CTpaH-ydacTHHIL, Oonee 90
YYaCTHHKOB MPUCOEIUHIINCH YIaJICHHO.

Ha coBemannm ObUTM TIpeNCTaBICHBI JIEKIUH O II0-
CJICIHUX TEOPETHYECKUX, IKCIIEPUMEHTAIBHBIX W MpH-
KIJIQJHBIX MCCIIEIOBAHUAK, MMPOBOAMMEIX IO BCEMY MHUPY,
aTaKkke 00 OCHOBHBIX pe3ylbrarax, monydeHHsix B OMSIN.
IIporpamma KoH(EpPEHIIUH BKIOUYana B ceOs 0030pHBIC
JICKIUH 110 HEWTPUHHOW acTpPOHOMHHM, HayKaM O XHM3HH,
HEWPOHHBIM CETAM, (PU3MKE YaCTHIl, COBPEMEHHBIM TEO-
peTmdecKkuM TpodieMam, craTycy sKkcmepumenta MPD,
yckoputensHbIM KomiuiekcaM NICA u JISIP. Cocrosnuce
JIBE TIOCTEPHBIC CECCHH, OJHA M3 KOTOPHIX ObLIa OpraHH-
30BaHa B OHJIAlH-(opMare.

Jlaboparopust HHPOPMAIHOHHBIX TEXHOJIOTHI

uM. M. T MemepsikoBa, 24-28 oKTs0pst. Y4aCTHUKH
26-it MexmyHaponHoi KOH(EPEHIIMN MOJIOABIX YYEHBIX
1 CIELHAIHNCTOB
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Bbimn opraHn30BaHbl OYHBIE SKCKYPCHH B HECKOIBKO
naboparopuit Uacturyra — JIHO®, JI®BD, JIAP, JIPb,
JINT, a Takke Ha MHTEPAKTUBHYIO 3KCIO3ULINIO «ba3oBble
ycranoBku OUSAN» B IK «Mup». YnaneHHbIM y4acTHH-
KaMm ObLJIa MPeJ0CTaBIeHa BO3MOKHOCTh MO3HAKOMHTHCS
¢ aesrensHOCTEIO OUSIN B popmare oHIAWH-IKCKYpCHU
Ha 0a30BbIE yCTAHOBKHU.

3a BpeMsi KOH(QEPEHIIH MOJOABIMI YICHBIMHA OBLITH
IpeAcTaBiIeHbl nopsiika 150 yCTHBIX JOKJIAJ0B B Pa3HBIX
Temarndecknx ceknuax, 20 (10) mocTepHBIX TOKIAIOB B
ouHO (oHNaitH) ceccuu. [IpencenaTensiMu CeKIUN U KO-
pH OBbLITH OTOOPAHBI JIYHIIHE TOKIIA bl IT0 PA3HBIM HAIIPaB-
nenusiM. [TobeanTeny HarpaxIeHbl MOYETHBIMH I'pPaMOTa-
MU U PIOK3aKaMHU ¢ CHMBOJIMKON KOH(EPEHIINH.

25-27 okrs0ps B Jlyone Ha 6aze OObenMHEHHOTO
WHCTUTYTA SACPHBIX WCCICAOBAHHUN IMpOIDIa FoOMIelHas
KOH(epeHIs «AKmyansHble nPodIEeMbl PAOUAUUOHHOU
ouonoczuu. K 60-nemuto cozoanun Hayunozo cosema
PAH no paduobuonozuu». B nepBblii 1€Hb COCTOSUTUCH
I00MJICHHBIN MJIeHYM coBeTa M 3acenanue [lpesmmmyma
Pagmo6monorudeckoro obmecrsa. B Meponpustan mpu-
HsMK ydactue wieHsl Hayunoro cosera PAH no panuo-

The Meshcheryakov Laboratory of Information Technologies,
24-28 October. Participants of the 26th International
Conference of Young Scientists and Specialists
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OMONIOTHH, a TaKKe IKCIEPTHl B 00JACTH pagHallHOHHBIX
U paJinoOHOJIOTMYECKUX MCCIIeIOBAHUN U3 BEIYIINX IIPO-
(UIBHBIX Hay4HBIX IEHTPOB Poccum.

Kondepenmus mponia B cMemanHoM (opmare, B ee
pabote npunsun yuactue oosiee 100 yueHbIX-paaroOno-
noroB n3 Poccun, benopycenn, Azep6aiimkana. K nagamy
KoH(epeHIInN OImyOMMKOBaH COOPHUK TE3UCOB TOKIIAI0B
(Hdybna: OUN, 2022. 91 c.). beuto 3acioymano 18 me-
HapHbIX JJOKJIAJI0B U pPAaCCMOTPEHO 12 CTeHI0BBIX cooO1ie-
HUH, MPEICTaBICHHBIX MOJIOIBIMHI YICHBIMU.

Y9acTHIUKOB KOH(PEPEHIINHN TPHUBETCTBOBAI TUPEKTOP
OObennHeHHOTO MHCTUTYTa akanemuk [.B.TpyOnukos,
KkoTopbIil orMeTmi1, yto OMSAU corpynnuyaer co cnenu-
anuctamu coBeta ¢ Hadanma 1960-x rr. Jupexrop OVAN
noauepkHy, uro Hayunsrii coBet PAH mo pannoduonoruu
IIPUHUMAET aKTHBHOE y4acTHe B Pa3BUTHH Hay4dHOMH Ipo-
rpammbl OMSIN o HamipaBIeHUSAM MEIUIIUHBL, OHOJIOTHH,
(U3MONIOTHHY U APYTUX PEIEBAHTHBIX 00JIaCTeH.

IIpencenarens Hayunoro cosera PAH u nayuHblii
pyxoBomutens JIPb OUSN unen-xoppecnonmestr PAH
E. A.KpacaBus nipoBen KpaTKuil HCTOPUIESCKUI SKCKYPC 1
pacckasai 0 BBLAAIOLIUXCS YUEHBIX, KOTOPBIE SIBIISUIUCH PY-
KOBOJIUTEIISIMU U WieHaMH coBeTa. OH 00paTril BHUMaHUE
Ha pOJb COBETA B PEIICHUH KJIIOYEBHIX M aKTyalbHBIX Ha
MOMEHT €0 CO3[aHMs TOCyIapCTBEHHBIX 3ajad. IIpexne
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BCETO, 3TO BOMIPOCHI OIpPEICNCHUS TCHETHUYECKUX MeXa-
HU3MOB JIEMCTBUS pajualiyd Kak IOCJIEACTBUH OTBETa
Ha npumenenue saaepHoro opyxus CHIA B Xupocume u
Haracaku. K He MeHee BayKHBIM 3a/1auaM MO>KHO OTHECTH
BOTIPOCHI, CBS3aHHBIE C TIEPBLIM MOJIETOM YeJIOBEKa B KOC-
Moc. HeoOxomumo OBLIO M3YYHTh BCE MEIUKO-OMOIOTH-
YECKHUE aCTEKTHI, CBI3aHHBIC C OPOUTAIHLHBIMH ITOJICTAMH,
U, IPEXKJI€ BCET0, aCIEeKThl BO3IEUCTBUS KOCMUYECKOH pa-
Jquanuu (IPOTOHOB BBICOKUX JHEPIHil) HA KOCMOHABTOB,
COBEPINAIOIINX TaKHWE IMONETH. M 3TH 3amadd ycCIenrHo
pemens! B JlyOHe Ha caMOM MOIIHOM B MHPE CHHXPOIIH-
kiotpone. Kak HM mapaiokcanbHO, HO Ha CETOHS Mepes
paaroOuoNIoraMy CTOST AHAJIOTWYHBIC 3a/Iaud, HO YXKe
CBSI3aHHBIE C OIPEeTICHIEM JINMHUTOB ITOJICTOB B JAIbHEM
KOCMOCE 3a IpejesiaMu MarHuTochepsl 3emitu.

C TIpUBETCTBEHHBIM CJIOBOM K YYacTHHKaM oOpa-
THIICS Tpe3nufieHT Pangnobuonoruyeckoro obmecrsa PAH
akanemuk WM. b. YimakoB, KOTOpBIN nepegan 4ieHam coBe-
Ta TO3/PABJICHUS KOJUIET ¥ OTMETHII, YTO ITOT TOJl FOOH-
TeWHBIH U U1 PagnoOuonornyeckoro odmecTsa, KOTOpoe
orMmedaer 30 JIeT co IHS OCHOBaHUS. B cBoeM mokianme
OH YyACJIWJI NPUCTAJIBHOC BHHUMAaHUC BOIIPOCAM KOCMHUYEC-
CKOH paroOHONIOTHH, TaK KaK JajbHEeHIIee MPOHNKHOBE-
HHUE YeIOBeKa B KOCMOC CBSI3aHO C IIPEOIOJICHUEM paH-
AI[IOHHOTO Oapbepa y)Ke HOBOTO ISl YCJIOBEKA CIICKTPA.

the time of its establishment. First of all, those were issues
of determining the genetic mechanisms of the action of ra-
diation as a consequence of the use of U.S. nuclear weap-
ons in Hiroshima and Nagasaki. No less important tasks
included problems related to the first manned space flight.
It was necessary to study all the medical and biological as-
pects of orbital flights, and, above all, the effects of cosmic
radiation (high-energy protons) on cosmonauts making
such flights. And these problems were successfully solved
in Dubna at the world’s most powerful synchrocyclotron.
Paradoxical as it may seem, today radiobiologists face
similar challenges, but related to determining the limits of
flights in deep space outside Earth’s magnetosphere.
President of the RAS Radiobiological Society
Academician I.Ushakov gave a welcoming speech and
conveyed congratulations from his colleagues to the
Council members and noted that this year was also an
anniversary year for the Radiobiological Society, which
celebrates 30 years since its foundation. In his report, he
paid close attention to issues of space radiobiology, since
further expansion of mankind into space is associated with
overcoming the radiation barrier of a spectrum that will be
new for humans. He noted the need for a comprehensive
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concept of human radiation safety in extra-orbital flights.
I. Ushakov said, “In the first-aid kit, you’ll need to have
tools that will be some kind of actual, by the time of the
flight, sum of radiobiological expertise, using the entire
stockpile of countermeasures: radioprotectors, radiomiti-
gators, radiomodulators, hibernation, an artificial magnetic
field, etc. A crew with a radiobiological doctor will have
to be selected from the most radioresistant cosmonauts (by
geno- and phenotypic criteria).”

A special guest of the Plenum was Hero of the Russian
Federation, pilot-cosmonaut S.Avdeev. In his address to
the Conference participants, he stressed the importance of
the reports and decisions that are made during discussions
at such events. The orbit of the planned Russian station
will be higher latitude, and this imposes its own specifics
on ensuring the safety of cosmonauts. And the issues that
are discussed at the Conference in the field of space radio-
biology will certainly help in determining the regulations
for future space flights.

At the Plenum, reports were made about the establish-
ment, history, and main stages of the Scientific Council’s
activity and the role of the Scientific Council in the devel-
opment of radiobiology. The participants discussed organi-
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OTtMeueHa HEOOXOMMMOCTE BCEOOBEMITIONIEN KOHIIEIIAN
panuanmuoHHOi 6e30IacHOCTH YeoBeKa BO BHEOPOUTAb-
HBIX mojieTax. [1o ero cioBam, «B OOPTOBOM anTeYKe HEOO-
XOIMMO WMETh CPE/ICTBA, KOTOPHIe OYAYT SBIATHCS HEKOH
COBPEMEHHOW K MOMEHTY ToJieTa ,,CyMMOH paarodnoso-
TUU‘, UCTIOJIB3YIOIIEH BECh apCeHa CPEICTB IPOTUBOIEH-
CTBHUSI — PaTUOINPOTEKTOPHI, PaTHOMHUTUTATOPHI, PaIHO-
MOJIYJIATOPBI, THOSPHAINIO, MCKYCCTBEHHOE MAarHUTHOE
noJie U T.J. DKHUIaX C BPadyoM-pagroOHOIIOTOM JIOJDKEH
OBITH TIOMOOpaH W3 HamboIee PaanoyCTONIUBEIX KOCMO-
HaBTOB (110 TE€HO- B (DEHOTHITMUECKIM KPUTEPHSIM )».

CrnenmaneHbIM TOCTEM IuUleHymMa ctan lepoit Poc-
cuiickoii @Penepauuu Jjeruyuk-kocMoHaBT C.B.ABzees.
B oOpamennu k ydacTHHKaM KOH(EpPEHIMH OH TMOom4uep-
KHYJI BA)KHOCTb TE€X JIOKJIAI0B U PELICHUN, KOTOPbIE IIPU-
HUMAIOTCS B XOJI€ JIUCKYCCHUH Ha TaKMX MEPOIPUATHUSIX.
OpOuta mIaHupyeMoil poCCHUCKOH cTaHINU OyneT Oonee
BBICOKOIIMPOTHOM, U 3TO HAKJIAJBIBAET CBOIO CIEIH(UKY
Ha oOecrieuenne Oe30MacHOCTH KOCMOHaBTOB. UM Te Bo-
MIPOCHI, KOTOPBIE 00CYKIal0TCsl Ha KOH(EpeHIIUH B 001a-
CTH KOCMHYECKOH pagroOnoIorud, 6e3yCIOBHO, TIOMOTYT
B OINpE/EICHUH periiaMeHTa OyayliX KOCMHYECKHX I10-
JIETOB.

Ha menyme mpo3Bydamm COOOIICHHS O CO3TaHUM,
HUCTOpPHUH, OCHOBHBIX OTanax JACATCIbHOCTU Haquoro
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coBera, poni HayyHoro coBeTa B pa3BUTHH pagHoOHOIIO-
IHU. YYaCTHUKH OOCYJHMJIM OpraHHM3allMOHHBIC BOIIPOCHI
Cosera PAH mo paamno6mnonoruu u moObIBaIN C SKCKYyp-
cueit B Jlaboparopuu paguarnmonHoit 6monorun OMAN.
Hayunyto nporpamMmy KOH(EPEHIIMH COCTaBHIH JOKIAIbI
BEJIYIIMX POCCUICKHUX YYEHBIX, CIIEIIUAJIMCTOB MO0 OCHOB-
HBIM HAIPaBJICHUSM PagMOOHOJIOTHH, PaJUOJIOTHH, pa-
JIOIKOJIOT U H.

8—10 wnosOpst B JI®BD mnpoxonmio 10-e xonnaéo-
payuonnoe cogewjanue no 3xkcnepumenmy MPD na
komnaexce NICA. bonee nonoBunsl u3 157 3apeructpu-
POBaHHBIX YYAaCTHUKOB MEPONPUATHS CMOIIN IPHUHATH
B HEM y4acTHE B OYHOM MOPSIIKE. 3a TPU IHS 3aCeaHNi B
koH(epeHII-3aiie 1a00paTopuu OBUTO PEACTABICHO DoJIee
35 1OKJaJ0B, OXBAaTHIBABIIUX BCE ACMEKTHI (DYHKIIMOHH-
poBaHMs KO/UIaOOpaIuy, MPOBEICHO COBEILIAHHE COBETa
MHCTUTYTOB KOJJIAOOPALUH, JJIsl OUHBIX YYACTHHKOB ITPO-
BEJICHa HKCKYPCHsI B OKCIIEPUMEHTAIIBHBIH 321 yCTAaHOBKH
MPD u B TyHHens xomnaiiaepa NICA.

W. o. munepa xommrabopanuu B. T Ps6os (ITNSAD) pac-
CKa3all 0 TEeKYIIEM cTaryce MmpoekTa. beur mpogeMoHcTpu-
POBaH IpOrpecc B CTPOUTENLCTBE YCTAHOBKH 32 TOCIIE/-
HHE [TOJIT0/1a, ¥ IPECTABICHBI IUIaHbI JAIbHEUIINX padoT.
AMOWMIIMO3HBIN TIaH paboT HAMpaBiICH Ha ITOATOTOBKY

zational issues of the RAS Scientific Council on Radiobio-
logy and visited JINR Laboratory of Radiation Biology.
The scientific programme of the Conference consisted of
reports by leading Russian scientists specializing in the
main fields of radiobiology, radiology, and radioecology.

On 8-10 November, the 10th Collaboration Meeting
of the MPD Experiment at the NICA Facility took place
at the Laboratory of High Energy Physics. More than half
of the registered 157 participants took part in the event
personally. During the three days of the meeting, in the
Conference Hall of the Laboratory, more than 35 reports
were made that overlapped all aspects of the Collaboration
functioning; a meeting of the Council of Institutes of the
Collaboration was held, an excursion was organized for
the participants to the experimental hall of the MPD facil-
ity and the tunnel of the NICA collider.

Acting Leader of the Collaboration V. Riabov (PNPI)
spoke about the status of the project. The progress was
shown in the construction of the facility in the last half
of the year and plans for further activities were presented.
The ambitious plan of work is aimed at preparation of the
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MPD detector to the start of collecting experimental data
in 2024.

On the second day of the meeting, the status and plans
for development of computer and software infrastructure
of the Collaboration, methods of calibration of detector
subsystems and analysis of experimental data were dis-
cussed. There was marked the high level and profession-
alism of administrators of computer resources that allow
producing and processing big volumes of simulated data
that can be compared with or even exceed real data that are
expected with the first beams in the collider.

The last day of the meeting was devoted to presen-
tation and discussion of results of physical analyses that
were conducted by the members of the Collaboration in
five different physics groups. The plan of work neces-
sary for processing Big Data in the period until the next
Collaboration meeting was discussed.

At the session of the Council of Institutes, a new
member was elected to the MPD Collaboration — the
Plekhanov Russian University of Economics — whose
specialists already take an active part in elaboration of al-
gorithms for fast reconstruction of tracks in the TPC de-
tector.
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nerekropa MPD k Hagamy HaOopa SKCIEpHUMEHTATBHBIX
JNaHHbIX B 2024 1.

Bo BTOpOil neHp coBemaHus 00CYXKIATOCh COCTOS-
HUE W TUIAHBI Pa3BUTHUSI KOMITBIOTEPHOW M IPOrpaMMHOMN
HHPPACTPYKTYP KOJUTa0OpaIii, METOIBI KATHOPOBKH JIe-
TEKTOPHBIX IOJCHCTEM M aHalIM3a IKCIEPUMEHTAIBHBIX
JAHHBIX. BBUT OTMEueH BBICOKHMH YPOBEHb M TPOQeCccH-
OHAJM3M aJAMHUHUCTPATOPOB KOMIIBIOTEPHBIX PECYpPCOB
B JINT, mo3BONAIOIINX MPOM3BOANTE M 00pabaThIBaTh
OosbIIie 00BEMBI CMOJICTUPOBAHHBIX JIAHHBIX, CPABHU-
MBIE WM JlaKe MPEBBIAIOIINE IO pa3Mepy peaibHbIe
JTaHHbIE, 0’KHUJaeMble C TIEPBBIMU ITy4YKaMHU B KoJITaiaepe.

[Mocnennuit AeHb coBemaHMsI OBLUT MMOCBSIIEH MPEa-
CTaBJICHUIO M OOCYXJICHHIO pEe3yJbTaroB (PHU3NYECKUX
aHAJM30B, MPOBOAMMBIX WICHAMH KOJIa0OpALH B ISITH
pa3nmuHbIX pusnueckux rpynmnax. Cocrosuioch 00Cyxie-
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HHE IU1aHa paboT, HeOOXOAMMBIX JUIE 00paOOTKH OOIBIITIX
CTCHEpPHPOBAHHBIX BBIOOPOK JaHHBIX B CPOK 10 CIEAYIO-
IeT0 KOIaboparmoHHOTO COOpaHusl.

Ha 3acemannm coBeTa MHCTHTYTOB B COCTaB KoOJlIa-
6opanmu MPD B kadecTBE HOBOTO 4JICHA OBIT MPUHAT
Poccuiickuit sxoHOMHueckuii yausepcutet um. 1. B. ITne-
XaHOBA, CTICIIMAINCTHI KOTOPOTO YK€ IPUHUMAIOT y4acThue
B pa3pabOTKe aJrOPUTMOB JJisi OBICTPOTO BOCCTAHOBJICHUS
TpexoB B aetexrope TPC.

Ceituac komtabopanms MPD — 3t0 okono 500 ygacr-
HuKOB U3 34 mHCTHTYTOB 10 cTpan. PacreT kommuecTBO
myOnMKanuii: omyoJIMKoBaHO yxe okoio 220 crareit, no-
CBSIICHHBIX (DU3WYECKUM HCCICAOBAaHUAM, O0OOpYIOBa-
HUIO U IPOrpaMMHOMY 00€CIIEUeHHIO IKCIIEPHMEHTA.

JlaGoparopust ¢pu3uky BeICOKHX dHepruit uM. B. W. Bexcnepa n A.M. banauna, 8—10 HOSOpsI.
VYuaactauku 10-ro korabopanoHHOTO coBenanus 1o skcrepuMenty MPD na xommiekce NICA

The Veksler and Baldin Laboratory of High Energy Physics, 810 November.
Participants of the 10th Collaboration Meeting of the MPD Experiment at the NICA Facility
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C 14 no 18 nos6ps B JIUT npoxonuna I-1 Ocennan
wKona no ungopmayuonnvim mexuonozuam OHAH.
OHa cTaJa nepBbIM TAoM B IPOBEJCHUN CEPUH IIKOJI [10
nH(pOpMaTMOHHBIM TexHOoToTrsM OVIAN.

JlesTenpHOCTh IIKONBI HAmpaBiIeHA HAa BOBIICUCHHE
MOJIOZIBIX CHELMAINCTOB B PELICHUE 3a7a4 U3 Pa3IUUHBIX
obnacTeil Hayku ¢ NMPUMEHEHHEM COBPEMEHHBIX MH()Op-
MAITMOHHBIX TEXHOJOTHH. YdacThe B HeH NMpHHsUIA 00-
nee 60 cTyIeHTOB CTapIINX KypcoB U3 13 yHUBEPCUTETOB
Poccumn, B TOM 4ncIite U3 By30B, T/ ACHCTBYIOT HH(OIICH-
Tpel MHctuTyTa. IlpemonaBarensiMM HIKOJIBI BBICTYIIH-
mu corpyauuku JIMT, a Ttaxke npumialeHHble JIEKTOPbI
nu3 Apyrux jaboparopuii MHCTHTYyTa M yHHBEPCHTETOB
Poccun. Kaxxmpiii neHp OBIT TOCBAIICH OTHOMY W3 Ha-
npasieHuit UT, kotopbie pa3BUBAIOTCS W MPUMEHSIIOTCS
B npoekTtax OVAN.

Ixony otkpsin aupekrop JIMT B.B.Kopenbpkos.
B npuBeTCTBEHHON peud OH OTMETHJI, YTO LIKOJA IIpel-
10JIaraeT JUINTENIEHOE COTPYAHUYECTBO CTYAEHTOB ¢ MH-
CTUTYTOM, KOTOpO€ OyZeT CIIocoOCTBOBAaTh UX Mpodeccu-
OHAJIbHOM IOATOTOBKE KaK CIELIMAIMCTOB OYE€Hb BEICOKOTO
YpPOBHSL.

Jupexrop OUSU I'.B. TpyOHMKOB TTO3HAKOMMII CITy-
mareneit co crpareruet passurus ONUSAN na Gmkaiimme
ceMb JIeT U BeAymuMmu npoekramu MuctutyTa. B. B. Ko-
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PEHBKOB TOCBSITHII CBOH JIOKJIaJ] CTaTyCy M MEPCIIEKTHBAM
paszsurus JIUT um. M. I. Mewepsixosa, Bkirouass MHoro-
(DYHKIMOHANBHBIH ~ MH(POPMALMOHHO-BBIUYUCIUTEILHBIA
xommurekec (MUBK) OUAN. Jupexrop HUBL MI'Y u du-
nmuana MI'Y B Capose B.B.BoeBogun — Begymuii poc-
CHICKHI CIIEUAIINCT B 00JIACTH BBIYUCINTEILHON TEXHU-
KH, CYyNIEpPKOMIBIOTEPHBIX TEXHOJIOTHH M MapauIeIbHOTO
MIPOTPaMMHUPOBaHHUS — TPEACTABUII TOKJIAJ O CYIIECTBY-
IOIINX B MUPE CYNEPKOMITBIOTEPHBIX CHCTEMaxX M 0COOEH-
HOCTsAX cTpoeHus anroputmoB. [Ipodeccop P.JI.Cme-
nsHckuid (BMK MITY) pacckaszan npo TeHICHIIMHA Pa3BU-
THSI BBIUUCIUTENILHON MHPPACTPYKTYphl, a A. 1. ABeTHcsiH
(MCTI PAH) Beictynun ¢ neknueit «KommnbrorepHas 6e30-
[MacHOCTh, 3amumeHHoe I10x».

B pamMkax HIKONBI cocTosiach Mpe3eHTalus Mojaep-
HHU3MPOBAHHOTO CyINepKoMITbIoTepa «[0BOpyH», Ubs Mpo-
M3BOANTENBHOCTH BhIpocia Ha 23,5% m mocTturia ypos-
Hs 1,1 Tldaonec. A.A.Mockosckuii (3AO «PCK Texno-
JIOTUW») paccKasal O CO3JaHNH, MOJEPHHU3AIMH U TEXHO-
JIOTHSX, UCTIONIB3YEMBIX B CylepKoMIbioTepe «l 0BOpyH»,
a JI. B.Ilograiinenii (JIMT) — o 3amadax, pemaeMbIX Ha
CK «I'oBopyn».

B npyrue M paboThI MIKOJIBI €€ YYaCTHUKU y3HAIH
0 pacrpeeICHHBIX U BHICOKOTIPOM3BOANTEIBHBIX BBIUHC-
JICHUSIX JJIs pELLICHUS 3a/1a4 Ha YCKOPUTEIHLHOM KOMITJIEKCE

Now the MPD Collaboration consists of about 500
participants from 34 institutes of 10 countries. The num-
ber of publications grows: 220 papers have already been
published on physics research, equipment and software of
the experiment.

On 14-18 November, the 1st JINR Autumn School
of Information Technologies was held at MLIT. The
Autumn School became the first stage in a series of JINR
Schools of Information Technologies.

The JINR School of Information Technologies aims
to involve young specialists in solving tasks in different
fields of science using state-of-the-art information tech-
nologies. More than 60 senior students from 13 Russian
universities, including those where JINR Information
Centres operate, took part in the event. The teachers of the
School were MLIT specialists, as well as invited lecturers
from other Laboratories of the Institute and universities of
Russia. Every day was dedicated to one of the areas of IT
that are being developed and applied in JINR projects.

MLIT Director V. Korenkov opened the School. In his
welcoming speech, he highlighted that the School presup-
poses long-term cooperation of students with the Institute,
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which will contribute to their professional training as spe-
cialists of a very high level.

JINR Director G. Trubnikov presented to participants
of the School the JINR Long-Term Development Strategy
for 20242030 and its flagship projects. V. Korenkov de-
voted his report to the status and prospects of development
of MLIT including the JINR Multifunctional Information
and Computing Complex (MICC). V. Voevodin, Director
of the MSU Research Computer Centre and the MSU
branch in Sarov, a leading Russian specialist in the field
of computer technology, presented his report on the super-
computer systems existing in the world and features of al-
gorithm structures. Professor R. Smelyansky (CMC MSU)
spoke about the trends in the development of the comput-
ing infrastructure, and A. Avetisyan (ISP RAS) delivered a
talk on “Computer Security, Secure Software”.

A presentation of the modernized “Govorun” super-
computer, the performance of which enhanced by 23.5%
and reached 1.1 PFlops, was also held within the School.
A.Moskovsky (CJSC “RSC Technologies™) spoke about
the creation, modernization and technologies used in
the “Govorun” supercomputer, and D.Podgainy (MLIT)
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JlaGoparopust "HGOPMAIIMOHHEIX TEXHOJIOTUH
nm. M.T. MemepsikoBa, 1418 Hos6pst. 1-1 Ocennsist mkona
1o nHpOpMaMOHHBIM TexHoorusmM OWSIN
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The Meshcheryakov Laboratory of Information Technologies,
14-18 November. The 1st JINR Autumn School
of Information Technologies
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NICA u vefitpunHO# iporpammel OV, J1. A. OneitHuk JenpHON peanmm3anmei Takux aiaroputMoB. O.[puropsH
(JINT) mo3HakoMun ciymiaTeneil NIKONbI C OCHOBaMH (JINT) u A.C. Aitpusa (JIUT) mocBsITUAN CBOIO JICKIHIO
00paboTKN JAHHBIX JUI AKCIEPUMEHTOB (DPU3MKHU BBHICO- MOJICIIPOBAHUIO HEHTPOHHBIX 3BE3/ C HCIIOJIb30BaHUEM
kux sHeprui (PBD), U. C.Ilenesantok (JIUT) pacckazan HelipocereBoro noaxoxna, a M. P. PaxmonoB (JIT®) — ma-
PO pacrpe/eieHHble BbIYMCIeHHs Ha 0Oase ruiardop- TEMaTHYeCKOMY MOJICIMPOBAHUIO THOPHIHBIX JpKO3e(dCo-
Mbl DIRAC. K.B.Tepuenbeprep u O.B.Poravesckuii HOBCKHUX CTPYKTYp, COCTOSAIIMX U3 CBEPXIIPOBOJHUKOB U
(JI®OBD) npounrtanu Jiekuuu 00 WHPOPMAITMOHHBIX Cep- MarHeTHKOB. B pamMkax JaHHOTO HANpaBICHHS CTYICHTHI
BHUCax COIPOBOXIEHUs FKcTiepuMenTa BM@N u xomIibio- MPHUHSIA Y9acTHE B MPAKTHUECKOM 3aHSATHH 110 HHCTPY-
TuHre s skcnepumernta MPD Ha komnaiinepe NICA. MeHTapuio Ha ocHoBe Python-0ubmuorek M sKocHCTEMBI
OTo HampaBlieHHE OBUIO TaKXKE PACKPHITO B JICKIIHIX Jupyter I pemieHWs HAyYHBIX W TPUKIAJHBIX 337139,
S1. Byma (mi1.) « ABTOMaTH3aImst COOPKH OOIBIINX ITAKETOB MOATOTOBJICHHOM TPYNIOH TETEPOTCHHBIX BBIYHUCICHUI
Ha npumepe MPDRoot» (MPDRoot — mnardopma s JINT OUSIN coBmMecTHO ¢ COTpyAHUKaMHu U3 Jraboparo-
MOZICTIMPOBAHNS U aHAJIM3a TaHHBIX 3KkcriepuMenta MPD), puii Uncturyra (A.P. Paxmonosoii, A.C.BopoHIIOBBIM,
@. B.TIpokommua (JISAIT), koTopeid mogenuics miaHaMu A.B.Heuaesckum, 1. P. Paxmonossim, M. B. Bamanmaeim,
0 UCTIOJIb30BaHUIO KaTajiora coosiTuii «EventIndex», pe- M. U.3yeBbiM, O. 1. Ctpenbuosoi, FO. A. byTenko).
anu3zoBanHoro uist 3xcnepumenta ATLAS na LHC, u ero Hampasienune «MammHHOe 00y4eHHE W UCKYCCTBEH-
amanTanueit s ycraHoBku SPD Ha kommaiinepe NICA, HBIM MHTEJUIEKT Ul pELICHUs NMPUKIAJHbIX U HAy4HbIX
u A.C.XKemuyrosa (JIAII), pacckaszaBuiero o makere mMo- 3agay OUSIN» Obuto TpencTaBieHo JIeKIUsIMHU npodec-
nenupoBanus Geant4. copa I.A.OcockoBa (JIUT) «IIpuknamHple acnexTsl
Hampasnenune «Maremarnyeckoe MOIEIMPOBAHUE, B 3amadax ®BDy», A.B.¥Yxunckoro (JIUT) «MamuaHOe
YHCIICHHBIC METOBI M AITOPUTMBI [T PEIICHUS MTPUKIIAI- oOy4eHrne B MPUKIAAHBIX 3amadax, pemaembix B JINT»
HbIX 33124 OUSAN» otkpsin qoknan FO. JI. KanuHoBckoro u B.B.Ilanosua (JIUT) «Metoasl MalTHHHOTO O0yYEHUS
(JINT), xoTophIid paccka3ax O MOJCIUPOBAHUU (pU3UUC- B 3a71a9aX HICHTU(UKAIIMA JACTHID».
CKHUX NPOLECCOB B IIOTHOM M TOpsYEl sIIEpHOU Cpene. Tlocnenunii neHbp IMIKOJBI OBLI ITOCBAIIEH aHAJN-
H.Tonepunze (JIMT) mo3HakoMui CTYIEHTOB C Tapai- tuke Oonbriux naHHbiX. I1.B.3penos (JIUT) nosnako-
dwelled upon the tasks solved on the “Govorun” super- The direction “Mathematical Modeling, Numerical
computer. Methods and Algorithms for Solving JINR Applied Tasks”
On other days of the School, its participants learned was opened by a lecture of Yu.Kalinovsky (MLIT), who
about distributed and high-performance computing to spoke about the modeling of physical processes in a dense

solve tasks at the NICA accelerator complex and of the and hot nuclear medium. D. Goderidze (MLIT) acquainted
JINR neutrino programme. D. Oleynik (MLIT) introduced the students with the parallel implementation of such algo-
the listeners to the basics of data processing for high-en- rithms. O. Grigoryan and A. Ayriyan (MLIT) devoted their
ergy physics (HEP) experiments, and I.Pelevanyuk lecture to neutron star simulation using a neural network ap-
(MLIT) spoke about distributed computing based on the proach, and I. Rahmonov (BLTP) described the mathemat-
DIRAC platform. K.Gertsenberger and O.Rogachevsky ical modeling of hybrid Josephson structures that consist
(VBLHEP) delivered talks on information services for of superconductors and magnets. Within this direction, the
supporting the BM@N experiment and on computing students participated in a tutorial on tools based on Python
for the MPD experiment at the NICA collider. The giv- libraries and the Jupyter ecosystem to solve scientific and
en direction was continued with lectures by J. Busa, Jr., applied tasks, which was prepared by the Heterogencous
“Automation of Assembling Large Packages on the Computing Group of JINR MLIT together with special-
Example of MPDRoot” (MPDRoot is a platform for da- ists from the Institute’s Laboratories (A.Rahmonova,

ta simulation and analysis within the MPD experiment), A.Vorontsov, A. Nechaevsky, 1. Rahmonov, M. Bashashin,
by F.Prokoshin (DLNP), who shared plans for using the M. Zuev, O. Streltsova, Yu. Butenko).
Eventindex catalog implemented for the ATLAS experi- The direction “Machine Learning and Artificial Intel-

ment at the LHC and its adaptation for the SPD facility at ligence for Solving JINR Applied and Scientific Tasks”
the NICA collider, and by A.Zhemchugov (DLNP), who was presented by lectures of Professor G. Ososkov (MLIT)
spoke about the Geant4 simulation package as the main “Applied Aspects in HEP Tasks”, of A. Uzhinsky (MLIT)
simulation tool in HEP. “Machine Learning in Applied Tasks Solved at MLIT” and

—EI



LLKOJTbl. CEMMHAPbI

MHJI YYacTHHKOB INKOJBI C TEMAaTHKOW HampaBlcHUS,
C.A.beno (JIMT) u A.A.ApramMoHOB (3aBeIyrONIHii
Kadenpoil aHanM3a KOHKYpPEeHTHBIX cucreM HUSY
MHU®UN) pacckazamum O TEXHOJIOTHSIX aHATUTHKHA OOJb-
HIMX JIAHHBIX U HMX IpPaKTH4YeCKOM npumeHenunu. Ha 3a-
HATUSX, nposeAeHHbIX E. B. AnToHOBBIM, M. C. Yiu3ko u
P.P. TykymbetoBoii (HUIAY MU®U), CTyACHTHI TOTYIHITH
MIPE/ICTABICHHUE O TIATPOPME aHATUTHKH M BU3yaTU3aIuN
nannbix «Kibana» u mouckoBoii cucreme «ElasticSearchy.

CrienpanbHO /7Sl YYacTHHKOB IIKOJBI OBUIM Clie-
JIAHBI JOKJIAABl O colManbHON mH(ppacTpykTtype OUSAN
(A.B. TamonoB, YCH), 06 oOpa3oBaTeabHOl mporpamme
Wucruryra (A.1O.Bepxees, YHI|) u o nesarenbHOCTH
OMYC OUSIU (B. A. Poxxkos, JIAIT).

Jlyist y4acTHUKOB ILIKOJbI OBLIM OPraHW30BaHbI YB-
JIeKaTeJIbHbIE 3KCKYPCHM HA WHTEPAKTHUBHYIO BBICTaBKY
«bazosrie ycranoBku OUSAN» B Jlome KyapTypsl «Mupy,
IJie OHM CMOINIM YBHJETh MakeThl 0a30BBIX YCTaHOBOK
OUSIN wm y3Hath mpuHIMIIBL UX paboTel, Ha (Gadpuky
CBEPXIPOBOIAIMIMX MarHuToB B JIOBD, B 3a1 cynepkom-
neiotepa «l'oBopyn» 1 MUBK OUSAN B JIUT, a Taxke
0030pHast 3kcKypcust o lyoHe.

B 3aBepuieHne Kaskaoro JHS IIKOJBI ITPOBOIMIINCH
JUCKYCCHM MEXIYy CTyACHTaMH U TPEToaBaTeisIMU.
CTyneHThl 3a/laBajid BOIIPOCHI 110 MarepuasiaM JIeKIUuH u
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3aHATHH, OOCYXIaTH BO3MOXKHYIO COBMECTHYIO DPadOTy
10 TEMaM BBIITYCKHBIX KBaIN(pHKAINOHHBIX padot. Ha 3a-
KPBITUH IIKOJBI BCEM YYaCTHUKAM OBUIM BPYYCHbI HMCH-
HBIC CePTH(HUKATHL.

[Ipeszenramuu nekuuii, Goto- ¥ BHIEOMATEPUAIIBI
pa3MereHsl Ha caiite mkoibl http://itschool.jinr.ru B pas-
nene «OCceHHss MIKoJIa TT0 NHPOPMAMOHHBIM TEXHOJIOT U~
sam OUAN».

13—15 nmexaOpsi TpOLICT MeHCOYHAPOOHDBLIL OHIATIH-
ceMuHap no Memooam aHanuza u 00padomxu Oau-
HBIX 6 IKCHEpUMEHMAX HA YCKOPUMETbHOM KOMNJeKce
NICA (NICA-2022), opranm3oBanHbIif coBMecTHO HUAY
MU®DU n OUSIUN.

VYHuKanpHOCTH (opMara cemuHapa oO0ycIOBJICHA
TEM, 4TO OH BIIEPBbIE OOBEIMHIII JTFOJIEH, 3aHUMAIOIITHXCSI
TeOpI/Ieﬁ 1 aHAJIM30M pC€aJIbHBIX JaHHBIX SKCIICPUMCECHTOB
MO0 M3YyYEHHUIO PEJSITUBUCTCKUX SAPO-S/IEPHBIX CTOJIKHO-
BEHHMH, a TaKKe IIOJ'OTOBKOH HOBBIX 3KCIEPHUMEHTOB:
BM@N (6apuonHnast marepusi Ha HykioTrpone) u MPD
(MHOTOIIEIEBOH JETEKTOP) HA YCKOPUTEIEHOM KOMIUIEKCE
NICA.

I'maBHas Hay4uHas 33/1a4a STUX SKCIIEPUMEHTOB — HC-
crenoBanue (pa3oBOW MEarpaMMBl CHIIBHO C)KaToi Oapu-
OHHOM MaTepuu B J1a0OpaTOpHBIX YCIOBHSAX. B mpupone

of V.Papoyan (MLIT) “Methods of Machine Learning in
Particle Identification Tasks”.

The last day of the School was devoted to Big Data
analytics. P. Zrelov (MLIT) introduced the School partici-
pants to the subject of the direction, S.Belov (MLIT) and
A.Artamonov (Head of the Department of Competitive
Systems Analysis of NRNU MEPhI) spoke about Big
Data analytics technologies and their practical applica-
tion. During the tutorial held by E.Antonov, M. Ulizko,
and R. Tukumbetova (NRNU MEPhI), the students got ac-
quainted with the Kibana data analytics and visualization
platform and the ElasticSearch search engine.

Especially for the School participants, talks on the
JINR social infrastructure (A.Tamonov, SIM Office), on
the Institute’s educational programme (A. Verkheev, UC),
and on the activities of the JINR AYSS (V.Rozhkov,
DLNP) were delivered.

The School participants visited exciting excursions:
interactive exhibition “JINR Basic Facilities” in the
Cultural Centre “Mir”, where they were able to see the
models of JINR’s basic facilities and learn the principles
of their operation; Factory of Superconducting Magnets
at VBLHEP; “Govorun” supercomputer and JINR
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Multifunctional Information and Computing Complex at
MLIT; sightseeing tour of Dubna.

At the end of each day, fruitful discussions were held
between the students and the teachers. The students asked
questions on the materials of lectures and tutorials, talk-
ed over possible joint work on topics of their graduation
theses. At the closing of the School, all participants were
awarded personal certificates.

The presentations of the lectures, photos and vid-
eo materials are available on the School website http://
itschool jinr.ru in the section “JINR Autumn School of
Information Technologies”.

On 13-15 December, the International Online
Workshop on Methods of Data Analysis and Processing
in Experiments at the NICA Accelerator Complex
(NICA-2022) took place organized jointly by NRNU
MEPhHI and JINR.

The event was unique in its format, since it brought
together experts involved in theory and analysis of real
data from experiments on the study of the nucleus—nucle-
us collisions and preparation of new experiments, namely
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mogo0Has MaTepust oOpasyeTcs JHUIIb B CIUSHUSIX He-
TPOHHBIX 3BE3/] MJIN B PE3YJIbTaTe B3phIBa CBEPXHOBBIX.

B cemunape mpunsim ydactue Oonee 100 ydeHBIX
u3 bonrapuu, bpaszunun, Wspanns, Kuras, Mekcuku,
Poccun, CIIA, cpeau KOTOPBIX — KCIIEPUMEHTATOPBI U3
MEXIyHaponHbIX Koiutabopauniit BM@N (NICA), MPD
(NICA), NA61/SHINE (LIEPH), STAR (BNL) u ALICE
(IEPH) u Teopernkn n3 JIT® n npyrux HaydHBIX LIEH-
TPOB, paboTaONIMX B 00JaCTH M3YUCHUS CHIBHOB3aNMO-
JeHCTBYIOLIEH MaTepUN.

[IporpamMma ceMuHapa BKJIIOYada B ceOs NOKJIABL,
CTPYIITUPOBAHHbIE 0 CIEAYIONMM TeMam: (a3oBble Iie-
pexozsl B KBAHTOBOW XPOMOIMHAMHKE U ypaBHEHHE CO-
CTOSIHUSI TOPSTYETO SIJICPHOTO BEIECTBA, M'MAPOANHAMUKA,
NOTOKH ¥ MOJSAPU3ALUS YaCTHL, POXKICHHBIX B SICPHBIX
CTOJIKHOBEHHUSIX, POXK/ICHHE CTPAHHOCTH, KJIaCTEPOB U T'HU-
nepsiaep, npsMele GOTOHBI M auiIenToHsl. He ocranmch
0e3 BHHUMaHMs Ha CEMHUHApE M BOIPOCHI KOMIIBIOTEPHOT'O
COIPOBOXKACHHMS SKCIICPHMEHTOB Ha YCKOPUTEIEHOM KOM-
miekce HykaoTpoH—-NICA.

Jlaboparopus Teopetnueckoit pusuku um. H. H. Borosiro6oBa, 15 nexadpst.
CemuHap, MOCBSIICHHBINA 85-TIETHIO cO THS pokaeHus akaaemuka B. I Kagpiesckoro

BM@N (Baryonic Matter at Nuclotron) and MPD (Multi-
Purpose Detector) at the NICA accelerator complex.

The main scientific goal of these experiments is to
study the phase diagram of highly compressed baryonic
matter under laboratory conditions. In nature, such matter
is formed only in mergers of neutron stars or as a result of
a supernova explosion.

About 100 scientists from Brazil, Bulgaria, China,
Israel, Mexico, Russia, the USA participated in the Work-
shop, including representatives of International Collabo-
rations, such as BM@N (NICA), MPD (NICA), NA61/
SHINE (CERN), STAR (BNL), and ALICE (CERN).
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The Bogoliubov Laboratory of Theoretical Physics, 15 December.
Seminar dedicated to the 85th anniversary of the birth of Academician V. Kadyshevsky

Theoreticians from JINR BLTP and other scientific centres
working in the field of strongly interacting matter took part
in it.

The programme of the Workshop included reports on
the following topics: phase transitions in quantum chro-
modynamics and equation of hot nuclear matter state; hy-
drodynamics, fluxes and polarization of particles produced
in nuclear collisions; production of strangeness, clusters
and hypernuclei; direct photons and dileptons. Issues of
computer support of experiments at the Nuclotron—-NICA
accelerator complex were also discussed.
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B koHIIe Ka)XJ0T0 THS OBUIO BBIIEJIEHO CIEHHAIbHOE
BpeMs ISl TIPOBENICHUS JOTOIHUTEIBLHOTO OOCYXICHUS
JIOKJIaJI0B U JUCKyccuid. Bo Bpems npeacTaBiieHus 10Ka-
JI0B TTF000H y4aCTHHUK MOT 3a/1aTh B 4aTe JOMOJIHUTEIbHBIE
BOIIPOCHI, KOTOPbIE COOMPATNCH MOJEPATOPaMH CEMHUHapa
B OZIMH JOKyMEHT. PaboTa cemnHapa 3akaHYMBaIach TOJb-
KO TOT/Ia, KOT/Ia OTBETHI HA BCE BOMPOCHI OBUTH MOTyYEHBI.

Tpymer cemunaapa OyayT OITyONMKOBAaHBI B JKypHaie
MDPI Particles. [To MHeHHIO OOJTBIIMHCTBA YYACTHUKOB,
CeMHUHAp IPOIIEN OYEHb YCIICIIHO M BIOJHE MOXET CUH-
TaTbCsl TIIABHBIM MEXyHapOAHBIM CEMHHApPOM IO Pes-
THUBUCTCKOH siepHON (H3HKe, KOTOPEIH npomen B Poccrn
32022

15 nmexabps B xoHpepeni-3ane JITO cocrosmcs ce-
MuHnap, noceauwieHnwlii 85-nemuio co OHA POoIHCOeHUA
akademuka B.I. Kaoviuesckozo, Bbinatomerocs (usu-
Ka-TEOpEeTHKa M OpraHu3aropa Haykd, nupexropa OWSIN
(1992-2005).

[TpuBeTcTBYST yYacCTHHKOB MEMOPHAIBHOTO CEMH-
Hapa, aupekrop JITD JI.M.Ka3akoB HamoMHWI coOpaB-
IIAMCSI, HACKOJBKO CIIOKHBIMH OBITM BpEMEHa, Korna
Brnagumup T'eoprueBuu 3anuman noct aupekropa HWH-
crutyTa. «Bragnmup I'eoprueBnd ObIT 3Be3710i1 B HameMm
Jpy’XKHOM KoyutektuBe. OH ObUT 3aMedaTelNbHBIM KOJlle-
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TOH, JIEKTOPOM, Ha4aJIbHUKOM CEKTOpa, Iupekropom MH-
cturyta. OH BIHCal CBOE MM B HCTOPHIO JabopaTopuu
u OUAN. CeromHst MBI C OIar0JapHOCTHIO €T0 BCIIOMIHA-
eM», — NoauepKHyJ aupexrop JITD.

VY4YacTHUKHM CEMHHapa 3acilylIalii JIOKJIaJgbl MO Te-
MaTHKaM Hay4HbIX MHTepecoB akagemuka B.I. Kagsimes-
ckoro. [maBubIif HayuHbIi coTpynHuK JIT® A.II Mcaes
pacckaszan 00 yHuBepcaidbHOH anredpe Jlm, mapamerpax
Bokens u nBeToBBIX (pakTopax B HeabEIeBBIX KaIHOpO-
BOUYHBIX TEOPHUAX MO 3amaupekropa JIOBD mo HaygHOH
pabote A.C. CoprH OCBATHII CBOH TOKJIAZ pacmamy J0XK-
HOTI'0 BaKyyMa U MHCTAaHTOHaM C KBaHTOBOM CEpLIEBUHOM.
CeMmuHap MPOJOIKUIN TETIIbIE BOCTIOMUHAHUS O OnecTs-
IIEM TEOPETHKE, KOTOPBIMHU MOAEININCH KOJUIETH U IPY3bsi
Buagumupa I'eopruesnua Kaaplesckoro.

At the end of each day of the Workshop, special time
was selected for additional discussion of reports. During
the presentation of reports, each participant could ask
additional questions in the chat that were then collect-
ed by the moderators in one document. The work of the
Workshop finished only when all answers to the questions
were obtained.

The proceedings of the Workshop will be published
in the MDPI journal “Particles”. According to the opin-
ion of the majority of participants, the Workshop was very
successful and can be considered the main international
Workshop on relativistic nuclear physics held in Russia in
2022.

On 15 December, a seminar dedicated to the 85th an-
niversary of the birth of Academician V. Kadyshevsky, an
outstanding theoretical physicist and organizer of science,
Director of the Joint Institute for Nuclear Research (1992—
2005), was held in the Conference Hall of BLTP.

Opening the event, Director of BLTP D. Kazakov not-
ed how hard the times were when Vladimir Georgievich
was the Director of the Institute. “Vladimir Georgievich
was a star in our friendly team. He was a great colleague,

EI

lecturer, Head of the Sector, Director of the Institute. He
inscribed his name in the history of the Laboratory and
JINR. Today we recall him with gratitude,” he said.

The participants of the seminar listened to reports on
the topics of academic interests of Academician V.Kady-
shevsky. A BLTP chief researcher A.Isaev reported on the
universal Lie algebra, Vozhel parameters, and colour fac-
tors in non-Abelian gauge field theories. Deputy Scientific
Director of VBLHEP A.Sorin devoted his report to the
decay of a false vacuum and instantons with a quantum
core. The seminar was continued by warm memories of
the brilliant theorist, which were shared by colleagues and
friends of Vladimir Georgievich Kadyshevsky.
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