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Veaoicaemvie  opeanuzamopul
Komumema

Jlamol u 2ocnooa!

Jis mens 6onvwias wecmv u npusunecus HAKamyHme
65-11 2co006uunbL cO OHs ocnosanusi ObbeOuHenH020 UHCMU-
myma sl 0epHbIX UCCIE008AHUL NPUBEMCMBOBATND YLEHO8 €20
sblcuLe20 opeana ynpaeienus — Komumema nonHomounvix
npedcmagumeneti nPAGUMenbCme CMpan-y4acmHuy.

Ha npomsisicenuu mMuo2ux iem eauia opeanusayusi He-
APEPBIBHO PACWUPSLA CREKMP HAVUHbIX UCCIe008AHUU, CO-
BEPUIEHCIBOBANLA HAVUHYIO UHDPACMPYKITYPY, UHMEHCUBHO
Pazeusana MexcoyHapoornoe compyonudecmso. Hecnyuatino
cosmecmuble Korekmugvl Bocmounozo u 3anaonozo nony-
waputl 8bINOIHAIOM OMBEMCMEEHHbIE 3a0aUl, NOCMABLEH-
uwote OOH u Opyeumu mexncOyHapOOHbIMU OPeaAHUAYUSMU,
C Yenblo YIVUUleHUsl Ka4ecmea JHCUsHL Ha nianeme 3emius u
npoepecca 6 psioe 8adiCHbIX 00nacmell HAyKu.

A socxuwarocy Konyenyuell éawieco 0yoywe2o paszeu-
MusL KaxK KPynHo2o MHO2ONIAHOB020 MENCOYHAPOOHO20 HAYY-
HO20 YeHmpa, obecneyusaroue2o eOUHCnEo GYHOAMeHmaib-
HOU HAYKU U UHHOBAYUOHHOU OesIMeIbHOCIU O YeloMY POy
Hanpagienuil, a Makdlice peaiusyioue2o 3Ha4uUmylo oopaso-
BAMENLHYIO NPOCPAMM).

Yoéeocoen, umo unenvr Yuenoeo cosema Hucmumyma,
BUOHbLE YUEHble U3 CIPAH-VUACTHUY, U3BECIHbLE (DUSUKU U3
psoa cmpan, a maxaice Egponetickas opeanuzayusi 10epHbix

u  yuacmuuku Ceccuu

An opening speech of President of the
Republic of Bulgaria R. Radev to participants
of the session of the Committee of
Plenipotentiaries of the Governments
of the Member States of JINR

Dear organizers and participants of the session of
the Committee,

Dear ladies and gentlemen,

On the eve of the 65th anniversary of the founda-
tion of the Joint Institute for Nuclear Research it is a
great honour and privilege for me to address members
of its supreme governing body — the Committee of
Plenipotentiaries (CP) of the JINR Member States.

For many years your organization has consistent-
ly expanded the subject scope of carried out research,
improved its research infrastructure and developed in-
ternational cooperation.

For a good reason joint teams of the Eastern and
Western hemispheres are working on implementation of
tasks set by the UN and other international organiza-
tions to improve the quality of life on Earth and achieve
progress in important spheres of science.

The concept of future development of your orga-
nization as a large multidisciplinary international re-
search centre, integrating fundamental science and
innovations in a whole range of research activities, as
well as implementing a substantial educational pro-
gramme, is commendable.

There is no doubt that members of JINR Scientific
Council, renowned scholars from the Member States
and famous physicists from other countries, hand in



UCCNe008aHUl ABIAIOMCA 2apaHmamu 3gdekmusHozo co-
MPYOHUYECMBA U YCREUWHO20 PA36UMUs HAYYHOU Oesmens-
HOCmu.

K coorcanenuio, nandemust nomewana boneapuu npoge-
cmu 8 9Mom 200y 04ePeOHYI0 CecCUio GblCUle20 PYKOBOOsie-
20 opeana Uncmumyma u umenno 8 boneapuu emecme oamo
cmapm mopoCcecmeeHHbIM MEPONPUSIMUAM, NOCEUeHHbIM
npasoHosanulo 3Hamenamenvhol 65-remuell  20006uUNHbI
Obvedunennoeo uHCMumyma sS0epHuIX UCCIe008AHUI.

boneapckas cmopona npunodicuna Hemano ycunuil, 4mo-
ovL ouepeonas ceccus KIIII npowna docmoiino. A eopacyce
mem, umo npedcedamenvcmso boneapuu ¢ Komumeme nonno-
MOUYHBIX npedcmasumeneti npasumenscms 20Cy0apcme-uie-
noe OMAH 6 2014-2017 22. Ovin0 niodomeopuvim, a npuHs-
mole moeoa axcnvle s pazeumusi Mncmumyma pewienusi,
maxue KaK Hauaio cmpoumenscmed Gadpuku ceepxmsiice-
JILIX DNEMEHMO8, 3aKIA0KA NEPBO2O KAMHSL 8 CIPOUMENbCNEe
xonnaiioepa NICA u dopyeue, umerom snauumvlii 6K1a0 Kax 6
oyoywee Uncmumyma, max u 6 pasgumue GblCOKUX MEXHO-
n02ull.

Veepen, umo 3annanuposannvle Hayumvle codblmus co-
CMOosIMcsl, KAk MoabKo NO3601UM 0OCMAHOBKA, U MOSL CHPAHA
b6ydem pada omKkpwims c8ou 08epu 0Jia Koanez u3 /[yoHuvl u
CMPAn-y4acmuuy.

IHonnocmelo no0depaicu6aid uHUYUAMUEY O0IAPCKUX
yuenvix obvsasums creoyiowuii 2021 2. eooom Boneapuu &
ObveduHeHHOM UHCMUNYyme sI0ePHbIX UCCIe008aHULL, YMODbl
npusLedb K COBMECMHOU 0esimenbHOCU MAKCUMATbHOE KO-
JIUYECMB0 HAYYHBIX OP2AHUZAYUIL.

Hawa cmpana comosa omkpweims nepeuiii 6 Eepone un-
dopmayuonnwiii yenmp O6beOUHEHHO20 UHCTIUMYMA A0ePHBIX
uccne008anutl U NPUHAMs y4acmue 6 OmKpbIMuLL nepedsudlc-
HOU 8bICIABKU, NOCBAUJEHHOLL €20 OesiMebHOCU.

Veaowcaemvie damvl u eocnooa! V nac ecmo uckarouu-
MENbHBI WAHC — PA36UBAMb HAYYHOE COMPYOHULECEO 8
obnacmu Uccredo8aHull OCHOBHBIX CEOUCME Mamepuu, pa-
bomams Ha O1A20 YCMOUUUBO2O PAGUMUSL U COBMECHIHO20
NPe0OONe sl IKOLOSULECKUX NPOONeM COBPEMEHHOCU U
yayuuwenus. kavecmea ocushu. Ilozeonome mue noosicenams
6amM NI00OMBOPHOU pabomvl HA ceccull, KPEeNnKo2o 300P08bs.
U YCnexoe 6 peanuzayuu npoeKnos u npocpamm Kk 65-remuro
Hnemumyma!

Hosbps 2020 2.

hand with the European Organization for Nuclear
Research, are a guarantee of efficient cooperation and
successful development of research activities.

Unfortunately, this year the pandemic has prevent-
ed Bulgaria from hosting the regular sitting of JINR
governing body and particularly on its soil officially
launching a special programme of events dedicated
to celebrations of the 65th anniversary of the Joint
Institute for Nuclear Research.

The Bulgarian side has undertaken quite a lot of
efforts to make the CP meeting a success. | am proud
the Bulgarian chairmanship in the CP during 2014-
2017 proved to be extremely effective, and the decisions
passed during that time, such as the start of the con-
struction of the Factory of Superheavy Elements, lay-
ing down the corner-stone of the NICA collider, etc.,
have made a significant contribution to the future of
the Institute and development of high technologies as
a whole.

Please be assured that all planned scientific events
shall take place once the overall conditions allow and
our country will be happy to open doors to welcome
colleagues from Dubna and the Member States.

I fully support the initiative of Bulgarian research-
ers to proclaim the coming 2021 the Year of Bulgaria
in the Joint Institute for Nuclear Research to involve
a maximum number of science and research organiza-
tions in joint activities.

Our country is ready to host the first European
JINR Information Centre and take part in launching the
mobile exhibition dedicated to its activities.

Dear ladies and gentlemen, we have a unique
chance to develop scientific cooperation in studies of
basic properties of matter, to work for the benefit of sus-
tainable development, overcoming current environmen-
tal problems and improving the quality of life.

I take this opportunity to wish you all fruitful work
during the session, good health and success in imple-
mentation of your projects and programmes for the 65th
anniversary of JINR.

November 2020
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NabopaTopusi TeopeTuyeckom pusnkm
mm. H.H. BoronoboBa

N3zydyena xamnOpoBOuHas KOBApHAHTHOCTH Oe3Mac-
COBOT0O (pEpMHOHHOTO TpOIIararopa B TPEXMEPHOH KBaH-
TOBOW JIEKTPOAMHAMUKE 0€3 BHYTPEHHUX (DEPMHOHHBIX
HeTeNb B paMKax pasMepHOM peryiaspusauuu. B mpenro-
JIOKEHUU KOHEYHOCTH KOI(PPHUIMEHTOB MepTypOaTHBHO-
TO Pa3JIOKEHUS U C HCIOIB30BAHUEM 3HAHUS CTPYKTYPbI
npeobpa3oBanus Jlannay—XanarHnkoBa—®dpagkuHa TO-
JIy4EeHO, YTO TOUYHO B TPEXMEPUU BCE HEUETHBIC MEPTYp-
OatuBHBIC KOY(Q(UIIMEHTHI, HAYMHAS C TPETHErO, JOJKHBI
OBITH paBHBI HYIIO B JIFO0OM KaTUOpOBKE.

Gusynin V.P., Kotikov A. V., Teber S. Landau—Khalatnikov—
Fradkin Transformation in Three-Dimensional Quenched QED //
Phys. Rev. D. 2020. V.102, No. 2. P.025013.

Lenbro paboOTHI SBISCTCS YUCICHHOE HCCIICIOBAHHE
BIIMSTHUSI KOPOTKOJICHCTBYIOIIETO B3aMMOACHCTBHUS JUIIO-
Jel Ha BO3HMKHOBEHHME PE30HAHCOB MPU AHU30TPOITHOM
JUIOJIBHOM PpacCe€IHUM B IUIOCKOCTHU JId ITPOMU3BOJILHO
HAIMpaBJIEHHBIX JUIOJIEH B IIUPOKOM JIMaIla30HE SHEPTHM
cTonkHoBeHHH. OOHapy)KeHa CHJIbHAs 3aBHCHMOCTH Ce-
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YyeHus aByMepHOro (2D) MHMITONBHOTO paccesHHs OT pa-
Jnyca KOPOTKOACHCTBYIOIIErO B3aUMOACHCTBUS, KOTOPOE
MOJIETTUPYETCS TTOTCHIMATBHON CTEHKONW M pealrcTHIec-
KUM moteHuuanoM JleHHapna-J[>koHca, U OT B3aUMHOMU
OpUCHTalIUH ):[I/IHOJIeﬁ. I[J'ISI IMPOU3BOJIbHO HAITPAaBJICHHBIX
JIMIIONICH HAMM OINpE/CNICH KPUTHYCCKUH (Marn4eckuii)
YroJl HAKJIOHA OJHOTO M3 JUIIONEH B 3aBUCHMOCTH OT Ha-
IMMpaBJICHUS BTOPOT'O AWIIOJIA. BI)IHBHGHO, YTO PC30HAHCHI
BO3HHKAIOT TOJBKO MPHU MPEBBIMICHUN 9TOr0 yriia. B omu-
que oT Tpexmeproro (3D) ciayuast sHepreTHUECKUE 3aBH-
cumocTr ceuenust 2D-paccesianst 6030HOB (hepMHUOHOB)
pacTyT (YOBIBAIOT) C YMEHBLICHHEM SHEPIHHU B OTCYTCTBUE
pe3oHaHcoB. [Toka3aHo, 4YTo B3aMMHasi OPHEHTALHS JTUIIO-
Jiel CHIIBHO BIIHsIET Ha (JOPMY DHEPreTHUECKHX 3aBUCHMO-
CTeil, KOTOPbIC HAYNHAIOT OCLIMLIUPOBATh C YBEIHYCHHEM
yIJIa HakJIOHa, B oTm4ue ot 3D-paccesnus. YTiioBsie pac-
npeaencaus nuddepeHIanbHbIX cedeHuit 2D aumnoapHo-
rO PacCesiHUSI CHIIbHO aHU30TPOITHBI U /1711 0030HOB, U ISt
(epMHOHOB BIalu OT PE30HAHCOB. Pe3ynbraTbl TOYHBIX
YHCICHHBIX PACUYCTOB MOJHOTO CCUCHHUS PACCESIHHS XOPO-
IO COTNACYIOTCS C Pe3yabTaTaMH, MOMYYCHHBIMH B MPHU-
ommkennn bopHa u »ifkoHamA.

JlaGoparopust ¢u3nku BeICOKMX dHepruii uM. B. M. Bekcnepa
u A. M. banauna, 30 nexadbps. YacTh KOMaH]IbI YCKOPUTEIHHOTO
OTJICNICHUSI B JICHb 3aBepIIeHUsI TycKoBoro ceanca Oycrepa NICA

The Veksler and Baldin Laboratory of High Energy Physics,
30 December. A part of team of the accelerator department on
the day of the completion of launch session of the NICA Booster
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Koval E.A., Koval O.A. Aspects of Arbitrarily Oriented Di-
poles Scattering in a Plane: Short-Range Interaction Influence //
Phys. Rev. A. 2020. V. 102. P.042815.

[IpencraBaen mpocTol, HEZOPOrod M HSKOIOrMYeC-
KH YUCTBIH METOIl H3TOTOBJICHUS THOPUIHBIX MAarHH-
TOPEOJOTNYECKUX KOMIIO3UTOB HA OCHOBE XJIOIKOBBIX
BOJIOKOH, IPONMTAHHBIX CMECBHIO CHJIMKOHOBOIO Macia,
MHUKPOYACTHI] KapOOHHIBHOTO JKelie3a U MHUKPOBOJIOKOH
okcuja >kenesza. [loayueHHbIE KOMIO3UTHI UCHOJB3YIOT-
Cs B Ka4eCTBE AUDIIEKTPUUYECKUX MATEpPUAJIOB IS U3I0-
TOBJICHUSI DJIEKTPUUECKUX YCTPOWCTB, a HKBUBAJIEHTHAS
JIEKTPUYECKAs] EMKOCTh U COIPOTHUBIIEHHE HCCIIEYIOTCS
B IPUCYTCTBUM BHEHIHET0 MarHUTHoro nosisi. IlokaszaHo,
YTO OTHOCHUTEJIbHAS JUAIEKTPUUECKas IPOHULAEMOCTb U
3JIEKTPOIPOBOJHOCTh CYLIECTBEHHO 3aBUCAT OT KOHLEH-
TpalUd MUKPOBOJIOKOH U INIOTHOCTH MarHUTHOTO ITOTOKA.
OTU CBOMCTBA JENAIOT MOJYUYEHHBIH KOMIIO3UT XOPOIIUM
KaHMIATOM JIJIsl H3TOTOBJICHUS JIaTYMKOB U IPeoOpa3oBa-
TeJIeH ANMEKTPUUYECKOr0 U MArHUTHOTO TIOJIEH.

Bica I., Anitas E. M., Chirigiu L. Hybrid Magnetorheologi-
cal Composites for Electric and Magnetic Field Sensors and
Transducers // Nanomaterials. 2020. V. 10, No. 10. P. 2060.

Haiineno cnenuanbHOEC TPEACTABICHUE alTeOpBI
Bpayapa, mo3Bostomiee moayyuTh HOBYIO (GopMy perre-

HUH ypaBHeHMH flHra—bakcrepa, KoTopas HCHONb3YyeT-
csl JUIA TIOCTPOCHHS CIIMHOBBIX MPOEKTOpoB bepenaca—
®poncnana (B®). Ha ocHOBe HaliJIecHHOTO HOBOTO TEH-
30pHOTO TpeACTaBIeHUsT anreOpbl bpayspa (kmroueByro
POJB B KOTOPOM HTPAET YHCIHUTENb IIPOMararopa MacCHB-
HOI yacTuIpl crimHa 1) paspaboraHa cxema MOCTPOCHHSI
0000mmenHsx D-MepHBIX mpoekTopoB b, obmamarommx
TIPOU3BOJIFHBIM THTIOM CHMMETPHH TEH30PHBIX HHICKCOB
(KaXmplii TakoW THIT CHMMETPHH COOTBETCTBYET OIpe-
nenennoi nuarpamme FOwura). Cremys sToil cxeme, CyTh
KOTOPOW COCTOMT B COIIOCTAaBJICHMH HIEMIIOTCHTOB all-
reOper Bpayspa m 0600mieHHBIX TIpoekTopoB b®, Opun
BBITIICAHBI SIBHBIE (POPMYJTBI TSI ABYX HECHMMETPHUYIHBIX
omeparopoB b®, orBewaronmx auarpammam FOHTa THma
KKPIOK» M «CTOJOCI» TTPOU3BOIBHON JITHHBI.

Isaev A. P., Podoinitsyn M. A. D-Dimensional Spin Projec-
tion Operators for Arbitrary Type of Symmetry via Brauer Al-
gebra Idempotents // J. Phys. A: Mathematical and Theoretical.
2020. V. 53, No. 39.

Jlaypearom  ctunennuu  Ilpesupenra PO B
2021-2023 rr. 1yt MOJIOABIX YYCHBIX U ACIIUPAHTOB CTaI
MITaIIAH HaydHBIN cOTpyAHUK JlabopaTopnu TeopeTnye-
ckoit pm3uku uM. H. H. boromo6oBa Egeenuti Bacunvesuy
Mapowiban. Tlpemus Oputa TPUCYXKIIEHA B HOMHHAINH
«SInepHble TexHONIOrMU» 1O TeMe «lccienoBanue cTpyk-

Bogoliubov Laboratory of Theoretical Physics

The gauge covariance of the massless fermionic
propagator was studied in three-dimensional quantum
electrodynamics without internal fermion loops within the
framework of dimensional regularization. Assuming the
finiteness of the coefficients of the perturbative expansion
and using the knowledge of the structure of the Landau—
Khalatnikov—Fradkin transformation, it was obtained that,
exactly in three dimensions, all odd perturbative coeffi-
cients, starting from the third, should be zero in any gauge.

Gusynin V.P., Kotikov A. V., Teber S. Landau-Khalatnikov—

Fradkin Transformation in Three-Dimensional Quenched QED //
Phys. Rev. D. 2020. V. 102, No. 2. P.025013.

The impact of the short-range interaction on the res-
onances’ occurrence in the anisotropic dipolar scattering
in a plane is numerically investigated for the arbitrarily
oriented dipoles and for a wide range of collision energies.
We reveal the strong dependence of the cross section of
the two-dimensional (2D) dipolar scattering on the radi-
us of short-range interaction, which is modeled by a hard
wall potential and by the more realistic Lennard-Jones po-

tential, and on the mutual orientations of the dipoles. We
define the critical (magic) tilt angle of one of the dipoles,
depending on the direction of the second dipole for arbi-
trarily oriented dipoles. We find that resonances arise only
when this angle is exceeded. In contrast to the three-di-
mensional (3D) case, the energy dependencies of the boson
(fermion) 2D scattering cross section grow (are reduced)
with an energy decrease in the absence of the resonances.
We show that the mutual orientation of dipoles strongly
impacts the form of the energy dependencies, which begin
to oscillate with the tilt angle increase, unlike the 3D dipo-
lar scattering. The angular distributions of the differential
cross section in the 2D dipolar scattering of both bosons
and fermions are highly anisotropic at nonresonant points.
The results of the accurate numerical calculations of the
cross section agree well with the results obtained within
the Born and eikonal approximations.

Koval E.A., Koval O.A. Aspects of Arbitrarily Oriented Di-
poles Scattering in a Plane: Short-Range Interaction Influence //
Phys. Rev. A. 2020. V. 102. P.042815.

Asimple, low-cost, and environmental-friendly meth-
od for fabrication of hybrid magnetorheological compos-
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E. B. Mapapi6an / E. Mardyban

ites based on cotton fibers soaked with a mixture of sili-
cone oil, carbonyl iron microparticles and iron oxide mi-
crofibers was presented. The obtained composites are used
as dielectric materials for manufacturing electrical devic-
es, and the equivalent electrical capacitance and resistance
are investigated in the presence of an external magnetic
field. It was shown that the relative dielectric constant
and electrical conductivity are sensibly influenced by the
concentration of microfibers and the magnetic flux densi-
ty. These properties make the obtained composite a good
candidate for the fabrication of electric and magnetic field
sensors and transducers.

Bica I., Anitas E. M., Chirigiu L. Hybrid Magnetorheologi-
cal Composites for Electric and Magnetic Field Sensors and
Transducers // Nanomaterials. 2020. V. 10, No. 10. P.2060.

A special representation of the Brauer algebra was
found, which allows one to obtain a new form of solutions
of the Yang-Baxter equations to construct the Behrends—
Fronsdal (BF) spin projectors. Based on the new-found
tensor representation of the Brauer algebra (in which the
numerator of the propagator of a massive spin-one particle
plays a key role), a scheme for constructing generalized
D-dimensional BF projectors with an arbitrary type of
symmetry of tensor indices is developed (each such type
of symmetry corresponds to a certain Young diagram).
Following this scheme, the essence of which is to compare

AT THE LABORATORIES OF JINR

Typbl U CUMMETPUI aTOMHBIX SIZIEpP B paMKax KOJIJIEKTUB-
HOM MOJEIIN».

[IpoexT HaneneH Ha pemeHne GyHIAMEHTAIBHBIX 3a-
Jlad, CBA3aHHBIX C M3YYECHHUEM CTENeHEeHW CBOOOIBI, TIPUBO-
JSIIIMX K HapYLIEHUIO 3€pKAIbHOM CUMMETPUU aTOMHBIX
saep [1-3], a Taxke ¢ cocymiecTBOBaHNEM CHEPUUECKHUX
1 1ehOPMHUPOBAHHBIX COCTOSIHMIA [4].

1. Mardyban E. V., Shneidman T.M., Kolganova E.A., Jo-
los R. V., Zhou S.-G. Analytical Description of Shape Transition
in Nuclear Alternating Parity Bands // Chin. Phys. C. 2018. V. 42.
P.124104; https://doi.org/10.1088/1674-1137/42/12/124104.

2. Mapowviban E.B., neioman T.M., Koneanosa E.A.,
Jowconoc  P.B. Onucanue CTa0WIM3alUM  OKTYHOJBHOU
nedopManui B IMOJIOCAX TEPEMEHHON YETHOCTH TSIKEIBIX
saep /| S®. 2020. T.83, Ne 1; https://doi.org/10.31857/
S0044002720010092.

3. Mwconoc P.B., Koneamosa E.A., Manoe JI.A., Map-
ovoan E.B., Cazonos J[.A., [lneiioman T.M. da3oBbie mepe-
XOJIbl ¥ cocyliecTBoBaHuEe GopM B aToMHbIX siapax // SID. 2020.
T. 83, Ne 4; https://doi.org/10.31857/S0044002720040091.

4. Mardyban E.V., Kolganova E.A., Shneidman T.M., Jo-
los R.V., Pietralla N. Description of the Low-Lying Collective
States of 9Zr Based on the Collective Bohr Hamiltonian Includ-
ing the Triaxiality Degree of Freedom// Phys. Rev. C. 2020. V. 102.
P.034308; https://doi.org/10.1103/PhysRevC.102.034308.

the idempotents of the Brauer algebra and generalized BF
projectors, explicit formulae were written for two asym-
metric BF operators corresponding to Young diagrams of
the “hook’” and “column” type of an arbitrary length.

Isaev A. P., Podoinitsyn M. A. D-Dimensional Spin Projec-
tion Operators for Arbitrary Type of Symmetry via Brauer Al-
gebra Idempotents // J. Phys. A: Mathematical and Theoretical.
2020. V. 53, No. 39.

A junior researcher of the Bogoliubov Laboratory of
Theoretical Physics, Evgeny Vasilievich Mardyban be-
came a laureate of a grant of the President of the Russian
Federation in 2021-2023 for young scientists and gradu-
ate students. Evgeny won the competition in the nomina-
tion “Nuclear Technologies”, the topic “Research of the
Structure and Symmetries of Atomic Nuclei in the Frames
of the Collective Model”.

The project is aimed at solving fundamental problems
associated with the study of degrees of freedom, leading
to the violation of reflection symmetry of atomic nuclei
[1-3], as well as with the coexistence of spherical and de-
formed states [4].

1. Mardyban E.V., Shneidman T.M., Kolganova E.A., Jo-
los R.V.,, Zhou S.-G. Analytical Description of Shape Transition
in Nuclear Alternating Parity Bands // Chin. Phys. C. 2018. V. 42.
P.124104; https://doi.org/10.1088/1674-1137/42/12/124104.

2. Mardyban E. V., Shneidman T.M., Kolganova E.A., Jo-
los R.V. Description of Octupole Deformation Dynamics in Al-
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Na6opaTopusi husankn BLICOKUX 3IHEPrumn
um. B.U.Bekcnepa n A.M. BanguHa

20 wHosOps mpencenmarens IlpaButensctBa PO
M. B. MuirycTrH npou3Besl TEXHOJOTUYECKHH IyCK OHO-
TO M3 OCHOBHBIX y3JIOB MeracaiieHc-mpoekra «Komrurekce
NICA» — cBepXmpoBOsIIEro OyCTEpHOr0 CHHXPOTPOHA
(6ycrepa). D10 cOOBITHE MOIBENIO UTOT JUTUTENILHOM U Ha-
NIPSDKEHHOW paboTe Mo CO3/IaHWI0 U BBOJAY B JKCILTyara-
LU0 BCEX 00BEKTOB MHXKEKITHOHHOTO KOMILUIEKCA MTPOEKTA,
BKJIFOYasl ICTOUHHUKH MOISIPU30BAHHBIX, JIETKUX U TAKEIBIX
HOHOB. BpIBEIEH Ha NMPOEKTHbIE NapaMeTpbl JTUHEUHBIN
yckoputenb Tskenbix noHoB (JIVTHU), coznan u mpoTecTtH-
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POBaH C ITy4YKOM KaHaJl TPaHCIIOPTUPOBKHU Iyuka u3 JIYTU
B OycTep. M3roToBneHsl MarHuThl OycTepa, CMOHTHPOBA-
HBl ¥ HPOTECTHPOBAHBI BCTPOCHHBIE YCTPOWCTBA KOJbLA
Oycrepa: yckopsiomield BU-ciuctemMsl, CHCTEMBI 3JIEKTPOH-
HOTO OXJIQKAEHMS, YCTPOMCTB BBOJA M BBIBOZAA ITy4YKOB.
W3roroBiena nuko3aaomnas anmnaparypa Oycrepa, amnma-
paTtypa AMarHOCTUKH U TEPMOMETPHH, CUCTEMBI TUTaHNU,
JIETEKTUPOBAHNSI MEPEXOAOB M 3ALIUTHl MATHUTHO-KPHO-
CTaTHOH CHCTeMBI OycTepa, IPOBEICHBI paOOTHI IO BBOY B
9KCIUTYaTaIMIO Ha SKBUBAJICHTHOM Harpys3Ke.
TexHOIIOrn4eCcKnii CEaHc yCIEeNIHO HaJacs ¢ 3aXoJa-
KMBAaHHUS MAaTHUTHO-KPUOCTAaTHON CHCTEMBbI, OXJIAXKICHUS
0OMOTOK U SIPM MarHUTOB, TEIUIOBBIX SKPAHOB U CHCTEMBI

JlaGoparopust GU3MKK BEICOKHX DHEPI Uil

nm. B. 1. Bekcnepa u A. M. banauna, 20 HOsOpst.
IIpencenarens [1paBurenscrea PO M. B. Mumycrun
MIPOM3BEJI TEXHOJIOTNIECKHH ITycK OycTepa

The Veksler and Baldin Laboratory of High Energy
Physics, 20 November. Prime Minister of the Russian
Federation M. Mishustin launched the Booster

ternating Parity Bands of Actinides // Phys. At. Nucl. 2020. V. 83,
No. 1; https://doi.org/10.31857/S0044002720010092.

3. Jolos R. V,, Kolganova E. A., Malov L.A., Mardyban E. V.,
Sazonov D. A., Shneidman T. M. Phase Transitions and Shape Co-
existence in Atomic Nuclei // Phys. At. Nucl. 2020. V.83, No. 4;
https://doi.org/10.31857/S0044002720040091.

4. Mardyban E.V., Kolganova E.A., Shneidman T.M., Jo-
los R.V,, Pietralla N. Description of the Low-Lying Collective
States of 96Zr Based on the Collective Bohr Hamiltonian Includ-
ing the Triaxiality Degree of Freedom // Phys. Rev. C. 2020. V. 102.
P.034308; https://doi.org/10.1103/PhysRevC.102.034308.

Veksler and Baldin Laboratory
of High Energy Physics

On 20 November, Prime Minister of the Russian
Federation M. Mishustin made a technological launch of
one of the main units of the megascience project “NICA
Complex” — a superconducting booster synchrotron —
the Booster. This event summed up the dedicated work
on the construction and commissioning of all objects of
the injection complex of the project including sources of
polarized, light and heavy ions. The linear accelerator of
heavy ions (HILac) was brought up to the design para-
meters, the channel for transporting the beam from HiLac
to the Booster was created and tested with a beam. The
Booster magnets were produced, the built-in devices of
the Booster ring were fabricated, assembled and tested: the
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TOKOBBOZIOB 10 pabounx mapameTpos. Ilocie kommiexc-
HOW IPOBEPKH CHCTEM OJIOKHPOBOK M 3AIUT OT MOTEPH
CBEPXIPOBOJMMOCTH, HACTPOMKH IIMKIIA MArHUTHOTO I10-
JIsl M ycKopstroteld cuctembl 19 exabpst ObLIM TPOBEICHbBI
paboThI IO WHXKEKIINHU MyYKa B KOJBIO Oycrepa. Pexxum
LUPKYISAIUN ITydKa ObUT MOTydeH 0e3 BKIIIOUEHHs CHUCTe-
MBI KOPPEKIMN OMMOOK MarHUTHOTO IOJIS, TIPH 3TOM OT-
KJIOHEHUsSI OPOUTHI ITydKa OT HOMHHAJIBHOTO TOJIOKEHHS
B TOPHU30HTAJIBHON IUTOCKOCTH HE TIpeBBIamu +15 MwM.
D10 sBISIETCS TPSIMBIM TIOITBEPKACHHEM BBICOKOTO Ka-
YecTBa W3TOTOBJIEHHS M COOPKM 3JIEMEHTOB CUCTEMBI.
Hcnonp3oBaHne CHCTEMBI KOPPEKIIMKA OPOUTHI COBMECTHO
C HACTPOMKOW KaHajla TPaHCIIOPTUPOBKH Iyuka u3 JIYTU
B OyCTep M CHCTEMbI MHKEKIIMU MO3BOJIMIIO JOCTUYD MH-
TEHCHBHOCTH Tydka Ha yposHe 7 - 1010 mupkynupyrormmx
nonos Hel*.

Hauaro wu3rorosineHue JIETKOMOHHOTO JIMHEWHOTO
yckoputens JIMJIY. B 3aBepuiaromeit cragum — U3ro-
TOBJIEHHE CHCTEM KaHaja TPAHCIIOPTUPOBKH ITydKa U3 Oy-
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cTepa B HyKJIOTPOH. M3rOTOBIEHBI OCHOBHBIE DJIIEMEHTHI
MarHUTHON ONTHKH, 3aKAHYMBAETCS U3TOTOBICHHUE CUCTE-
MBI TIMTaHUSI U YCTPOWCTB IUArHOCTUKHU ITyYKOB KaHala
TPaHCIIOPTUPOBKH HYKJIOTPOH—KOJUIAHAEP.

Wper cepuiiHOe MPOU3BOACTBO MAarHUTHO-KPUOCTAT-
HOW CHCTEMBI KoJIIaijepa, M3TOTOBJIEHO U MPOTECTUPO-
BaHo Oosee 80% nunonpHbIXx MarauToB 1 10% KkBajapy-
MOJIBHBIX MarHUTOB KoJulaiiiepa. 3aBeplieHO HM3rOTOBIIE-
HHUE IYYKOBOW KaMepbl AMUIOJIBHBIX MAarHUTOB, U HauaTo
MIPOU3BOJICTBO IYYKOBOM KaMephl JIMH3 KoJaiinepa.
3aBeplIeHbl U3TOTOBJICHHE M COOpKa CTeHJa Ul pajvo-
TEXHUYECKUX UCHBITAHUN IEMEHTOB CUCTEMBbI CTOXACTH-
YECKOI0 OXJIAXKIeHUs Koltaiiepa. I3roToBieHsl, 10CTaB-
nenbl B OVSU u ucnbitans! n8e crannuu BU1, 3aBepiia-
eTcs u3rororieHre BU2, ucrpiTaHbl IPOTOTHUIIEI X HAYATO
n3rorosienne BU3. Benercsi mpoekTHpoBaHUE CHCTEMBI
00paTHBIX cBsA3el (IeMIIpupoBaHHs KOTepEHTHBIX KoeOa-
HUI CI'yCTKOB), H3TOTOBJICHHUE CHCTEMBI JIEKTPOHHOTO OX-

HepBBIﬁ MUK Ha CUHEH JuarpaMMe — 9TO TOK ITy4YKa, KOTOpLIfI WHXCKTUPYETCA B KOJIBLO, BCE CIIC HAXOASACh B CUCTEME MHIKCKIUH,
J10 Cpa6aTLIBaHI/ISI OJICKTPHUYCCKOI'0 KUKEpa (FO.]'Iy68.5{ J'[I/IHPIH). OTHoLICHHE IIEPBOI'0 IMMKa KO BTOPOMY CBUIACTEILCTBYET O HEOOBIINX

TMOTEPAX NPU MHKCKIUU

The first peak in the blue diagram is the beam current that is injected into the ring while still in the injection system before the electric
kicker is triggered (light blue line). The ratio of the first peak to the second indicates small injection losses

accelerating RF system, the electron cooling system, and
the beam injection and extraction devices. The Booster
cycle setting equipment, diagnostic and thermometry
equipment, power supply systems, quenches detection and
protection of the Booster magnetic cryostat system were
produced and, finally, commissioning was carried out at an
equivalent load.

The technological run successfully began with cool-
ing down the magnetic cryostat system, cooling the wind-
ings and yokes of magnets, heat shields and the current
lead system to operating parameters. After a comprehen-
sive inspection of the blocking and protection systems
against the loss of superconductivity, tuning the magnet-
ic field cycle and the accelerating system, work began on
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JlaGoparopust ¢pusuky BeICOKHX dHepruit um. B. 1. Bekcnepa
1 A. M. Banmuna. OOmuii Bi1 aBTOMaTH3UPOBAHHOTO CTCH/IA TS
TECTHPOBAHUSI BPEMSIIPOCKIIMOHHON Kameps! ycraHoBkr MPD

19 December on injecting the beam into the Booster ring.
The beam circulation mode was obtained without switch-
ing on the magnetic field error correction system, while
the deviations of the beam orbit from the nominal posi-
tion in the horizontal plane did not exceed £15 mm. This
is a direct confirmation of high quality of production and
assembly of system elements. The use of the orbit correc-
tion system together with the tuning of the beam transport
channel from HlLac to the Booster and the tuning of the
injection system units made it possible to achieve the beam
intensity at the level of 7- 1019 circulating Hel* ions.

The production of the LILU light-ion linear accelera-
tor has begun. The construction of the beam transport sys-
tems from the Booster to the Nuclotron is in the final stage.
The main elements of the Nuclotron magnetic optics have
been produced, and the development of the power supply
system and beam diagnostic devices for the Nuclotron—
Collider transport channel is being completed.

The serial production of the collider cryomagnetic
system is in progress; more than 80% of dipole magnets
and 10% of quadrupole magnets have been fabricated and

The Veksler and Baldin Laboratory of High Energy Physics.
A general view of the automated stand for testing the time
projection chamber of the MPD facility

tested. The production of the beam pipe of dipole magnets
has been completed, and the construction of the quadruplet
beam pipe has begun. The production and assembly of a
test bench for RF tests of elements of the collider stochas-
tic cooling system has been completed. Two RF1 stations
have been constructed, delivered to JINR and tested, the
construction of RF2 is being completed, prototypes have
been tested, and the production of RF3 has begun. The
design of a feedback system (damping of coherent oscil-
lations of bunches) and the construction of an electron
cooling system for the collider are underway. The design
of the superconducting prototype for NICA energy storage
has been started.

Emelianenko V. N. et al. Analysis of the Results of Mag-
netic Measurements of the Structural Elements of the Nuclotron
Booster // Phys. Part. Nucl. Lett. 2020. V. 17, No. 4. P. 453-455.

Bazanov M. et al. Light-lon Linear Accelerator for the NICA
Project // Phys. Part. Nucl. Lett. 2020. V. 17, No. 4. P. 481-487.

One of the main tasks of the CMS experiment at the
CERN LHC is to search for new phenomena beyond the
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JXKJIEHUs Kollaiiepa, a TakKe POEKTUPOBAHKUE IPOTO-
THIIA CBePXITPOBOIsiero Hakonutesist sueprun st NICA.

Emelianenko V. N. et al. Analysis of the Results of Mag-
netic Measurements of the Structural Elements of the Nuclotron
Booster // Phys. Part. Nucl. Lett. 2020. V. 17, No. 4. P. 453-455.

Bazanov M. et al. Light-lon Linear Accelerator for the NICA
Project // Phys. Part. Nucl. Lett. 2020. V. 17, No. 4. P. 481-487.

OmHa w3 OCHOBHBIX 3amad dKcmepumeHta CMS
wa LHC B IHEPH — nouck ¢usuku 3a mpeneisamu
CrangaprHoii Mozienu. [ToucK KaHIUIaTOB B TEMHYIO Ma-
TEpUI0, Kalyla-KICHHOBCKUX COCTOSHMH I'DAaBUTOHA U3
CIICHAPHEB HHM3KOXHEPIEeTHUYCCKON I'paBUTALMU U JIOTIOJI-
HUTCIIbHbBIX KaHI/I6pOBO‘IHBIX 603OHOB OCHOBBIBACTCA Ha
TOYHOM PEKOHCTPYKLMM MIOOHOB BIUIOTbH JJO OYEHb BBICO-
KHX MMIyJIbcoB. Bo Bpems Broporo srama padorsr LHC
Run 2 mpu sueprum B c.1. M. 13 THB nerekropHBIMU CH-
cremamu CMS 3apeructprupoBaHbl COOBITHS C MIOOHAMH,
nMeromuMu ummyibse o 1,8 TaB. Ha ocHoBe cratucTuky,
COOTBETCTBYIOIICH MHTETPATBbHON CBETHMOCTH 78,4 (1)6‘1,
ObLTO MpOBENCHO H3ydeHne BozMokHocTeir CMS 1o ort-
0opy, HIeHTU(DUKAIIUN ¥ PEKOHCTPYKIIUUA TaKUX COOBITHH.
st Bcero mana3oHa MONEpevHbIX UMITYJIbCOB P BIUIOTh
1o 1000 I'»B wu 3Hauenuit mceBmobbicTpoT < 2,4 3¢h-
(heKkTUBHOCTh WACHTU(UKAIUU cocTapisier Oonee 98 %,
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a 3(QQeKTUBHOCTD OQIaH-PEKOHCTPYKIH IPEBBICIIIA
98% st pr mo 1500 I'sB u n|<1,6. [MomHas s¢dexTns-
HOCTh TPHUITHPOBAHHS MIOOHOB Kosebnercs ot 92% mnpu
pr =100 I'sB no 80% npu py = 1000 I'B. K nacrosie-
MY BpeMeHH JJaHHble RUN 2 He IeMOHCTPUPYIOT 3HAYUMBIX
OTKJIOHEHHH 0T npeackazanuii CTaHgapTHON Moenu.

CMS Collab. Performance of the Reconstruction and Identi-
fication of High-Momentum Muons in Proton—Proton Collisions
at 13 TeV // J. Instrum. 2020. V. 15. P. 02027.

JNlabopaTopus sgepHbIX Npobnem
mm. B.IN. xenenoBa

B pamkax npoexkra NEMO-3 omyOnukoBaHbI pe3yiib-
TaThl TIOMCKA JBOIHOTO Geta-pacrana 82Se na 0 BO3Gyx-
JieHHsIi ypoBeHs 82Kr. D10 MccsieoBanme 6bL10 MPOBEIEHO
Ha OCHOBE JIAaHHBIX, HAOpaHHBIX B TeueHne 4,75 ner ¢ wc-
nonp3osarreM 0,93 kr oboramiertoro 82Se, uto cooTBeT-
cTByeT aKkcno3unuu 4,42 kr - net. Pacrian 82Se Ha OI YpPOBEHb
He ObLI 0OHapy»KeH, MoIy4YeHo orpaHudeHue Ha 2vpf-pac-
nan: Ty (Se, Ogs — 07) >1,3-10? nier (90% CL). Jns
OvpBB-pacnasa na 0] ypoBeHb GbUT MOMyUeH MpesieN Ha re-
pron momypacrama: T3 (82Se, O;s — 07)>2,3-102 yer
(90% CL), ne3aBucumo ot 2vpf-pacmaia.

Standard Model. Searches for dark matter candidates,
massive Kaluza—Klein graviton states from scenarios of
low energy gravity, and heavy extended gauge bosons
rely on precise reconstruction of muons up to very high
momentum. The CMS detector has recorded events from
proton—proton collisions, with muon momenta reaching up
to 1.8 TeV. With the data recorded from pp collisions in
Run 2 at 13 TeV, corresponding to integrated luminosities
of 78.4 fb~1, the CMS detector has recorded a sufficient-
ly large sample of higher-energy muons to allow the first
detailed studies of such muons at the LHC. We have con-
ducted performance measurements of the muon triggering,
reconstruction, identification, and momentum assignment.
The identification efficiency measured in data is >98%
over the full pr spectrum, up to 1000 GeV for a pseudo-
rapidity magnitude |n|< 2.4. The standalone reconstruc-
tion efficiency measured in data is >98% up to 1500 GeV
for In|<1.6. The total trigger efficiency measured in data
shows a decreasing trend from 92% at pt =100 GeV down
to 80% at pt =1000 GeV. Based on the searches for new
physics with the Run 2 data no significant deviation from
the Standard Model is observed so far.

CMS Collab. Performance of the Reconstruction and Identi-
fication of High-Momentum Muons in Proton—Proton Collisions
at 13 TeV // J. Instrum. 2020. V. 15. P. 02027.

Dzhelepov Laboratory of Nuclear Problems

The results of the search for double-beta decay of 82Se
to the 0] excited state of 82Kr with the NEMO-3 detec-
tor have been published. This study has been performed
using 0.93 kg of enriched 82Se measured for 4.75 vy, cor-
responding to an exposure of 4.42 kg-y. No evidence of
a 2vpp decay to the 0f state has been observed, and a
limit of T3 (82Se, Ogs — 0y) >1.3-10?! y at 90% CL
has been set. Concerning the Ovpp decay to the 0 state,
a limit for this decay has been obtained with T} (82Se,
0gs — 07 ) >2.3-1022y at 90% CL, independently of the
2vPp decay process.

Arnold R. et al. Search for the Double-Beta Decay of 82Se to

the Excited States of 82Kr with NEMO-3 // Nucl. Phys. A. 2020.
V.996. P.121701.

Within COMET project the creation of straw tubes
with diameter of 4.8 mm and wall thickness of 12 um
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Arnold R. et al. Search for the Double-Beta Decay of 82Se to
the Excited States of 82Kr with NEMO-3 // Nucl. Phys. A. 2020.
V.996. P.121701.

B pamkax nmpoekra COMET coznanbl cTpoy-TpyOxu
muameTpoM 4,8 MM u TommmHOW 12 MM. OCHOBHBIMH
MPEUMYILIECTBAMHU TAKUX TPYOOK SBISIOTCS MAJIOE KOJI4e-
CTBO BEUIECTBA HA ITyTH 3apsHKCHHBIX YaCTHIl, MUHHMAIIb-
Hasl TeYb T'a3a U cTaOWiIbHAs paboTa B BaKyyMe. DTH mapa-
METpbI OBUIM JOCTUTHYTHI Ollaroiapsi TEXHOJIOTHHU YIIBTpa-
3BYKOBOM CBapKH, UCIOJIb3YIOLIEN CHENUAIBHBINA BBICOKO-
4aCTOTHBIN reHeparop. Ha ceronns co3naHo v nporecTupo-
Bano 100 crpoy-Tpy6ok jummHo# 70 cM, npeHa3sHaYeHHBIX

JUTSL HOBOTO TIPOTOTHITA TPEKOBOTO AETEKTOPA, KOTOPHIH Ha
JTAHHBIA MOMEHT HaXOIUTCA B pa3paborke. JJocTUTHyTHIC
mapamMeTphsl HOBBIX CTPOY-TPYOOK JafoT OOJBIIOE MPEuMy-
IIIECTBO M BO3MOKHOCTh MX MPUMEHEHHS B MHOTOYHCIICH-
HBIX COBPEMEHHBIX OKCIICPUMCHTAX, B KOTOPBIX UCIIOJIB3Y-
IOTCSI CTPOY-TPEKOBBIC ICTCKTOPHBIC CUCTEMBI.

Nishiguchi H. et al. Construction on Vacuum-Compatible
Straw Tracker for COMET Phase-I // Nucl. Instr. Meth. A. 2020.
V.958. P.162800.

Komna6oparmeit A2 na yckopurene MAMI (Maitmir,
I'epmaH¥ust) MpU aKTHBHOM y9acTuu coTpyanukoB OV
BBITTOJTHEHBI NIEPBBIC B MUPE NMPEIHU3UOHHBIE H3MEPEHUS

JlaGoparopus sinepubIX peakuuit um. I. H. ®dneposa. Beenen
B 9KCIUTYaTaI|o TIPOCBEYMBAIOINI JEKTPOHHBIA MHKPOCKOII
Talos F200i mist miccreoBanust pauanioHHbIX 3QHEKToB B
TBEP/IBIX TENIAX U HAHOTEXHOJIOTMUESCKHX TPIIIOKCHHUIT

was performed. Main advantage of these tubes is a small
amount of material on the path of charged particles, mini-
mal gas leakage, and stable operation in vacuum. Those
parameters were achieved due to the ultrasonic welding
technology, using a special high frequency generator with
its own mechanic construction. At this moment 100 sets of
70-cm straw tubes were produced for the tracking detec-
tor prototype which is currently under development. The
achieved characteristics of the new straw tubes give them
a great advantage and opportunity to be used in all current
world-leading experiments with straw tracking detector
systems.

The Flerov Laboratory of Nuclear Reactions. A transmission
electron microscope Talos F200i for study of the radiation
effects in solids and nanotechnological applications was
commissioned

Nishiguchi H. et al. Construction on Vacuum-Compatible
Straw Tracker for COMET Phase-1 // Nucl. Instr. Meth. A. 2020.
V. 958. P.162800.

A2 collaboration at the MAMI accelerator (Mainz,
Germany) with the active participation of the JINR staff
performed the first in the world precision measurements
of the total cross sections and angular distributions for n0
photoproduction off quasi-free nucleons bound in the deu-
teron. Significant difference was found between the cross
sections for free and bound protons due to the effects from
final state interactions. This difference was used to esti-
mate the photoproduction cross section of neutral pions on
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TIOJTHBIX CEYEHUH M YIIOBBIX pacrpeneneHui st (oro-
poxkieHust n0-Me30HOB Ha KBA3MCBOOOIHBIX HYyKIIOHAX,
CBSI3aHHBIX B IEUTPOHE. YCTAHOBJIEHO 3HAUYNUTEIBHOE pac-
XOXJICHHE MKy CEUYCHUSIMH Ha CBOOOTHBIX 1 CBA3aHHBIX
MIPOTOHAX, OOYCIIOBJIEHHOE B3aMMOJEHCTBHEM HYKJIOHOB
B KOHEYHOM COCTOSHHH. DTO PACXOKICHUE HCIOJIb30Ba-
HO JUISI OLEHKH CEYEHHs (OTOPOXKICHUS HEHTPaIbHBIX
MTHOHOB Ha CBOOOHBIX HEWTpOHAaX. [laHHBIE MONYUYECHBI C
UCIIONIb30BaHNEM CO3/1aHHOM coTpyaHukamu JIAIT momns-
PH30BaHHOW MPOTOHHOW (ASHTPOHHOI) MUILICHH.

Dieterle M. et al. (A2 Collab.). Helicity-Dependent Cross
Sections for the Photoproduction of n0 Pairs from Nucleons //
Phys. Rev. Lett. 2020. V. 125. P. 062001.

W3roToBneHsl U UCCIENOBAHbI J1Ba INPOTOTUIA IIpe-
LU3UOHHBIX Ja3€pHBIX HHKIMHOMETPOB HOBOTO IOKO-
aenus (MIUIM). B HacTosiiiee Bpemsi OCYILECTBISIETCS
CYTOYHBIH MOHUTOPUHT YITIOBBIX MHKPOCEIICMOB Ha Ipo-
torunie MIIJIN na Tepputopun mtomanaxu JIATT OUSAN.
HccnenoBan MukpoceiicMuueckuii (OH HHIyCTpUAIb-
HOT'O IMPOUCXOXKIEHHUs C Lenblo ucnoiab3oBanus MITJIN
B pabore xoutaiiniepa NICA. Pesynbrarsl Mcciae0BaHUS
[IOKa3bIBAKOT II0JIE3HOCTh MUCHOAb30BaHus cetu MIIJIN
JUIsl KOHTPOJISL YIJIOBBIX MUKPOCEHCMOB BO BpeMsi pabOThI
KoJTaiiiepa. 3aBepiiena ycraHoBka it I[IJIU (nByx Ha
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rpaButanonHoii antenae BUPI'O u Tpex B TpaHCHOpT-
oM TouHese Ne 1 ITEPH) u nepesoska mecroro ITJIN B
LEPH.

Budagov J., Di Girolamo B., Lyablin M. The Compact
Nanoradian Precision Laser Inclinometer — an Innovative In-
strument for the Angular Microseismic Isolation of the Interfer-
ometric Gravitational Antennas // Phys. Part. Nucl. Lett. 2020.
V.17, No. 7. P.916-930.

Budagov J., Di Girolamo B., Lyablin M. The Method of
Temperature Resistivity Creation of the Compact Precision La-
ser Inclinometer // Phys. Part. Nucl. Lett. 2020. V.17, No. 7.
P.931-937.

byoazog 10.A., JIabnun M.B. YCTpOHCTBO Ul U3MEPEHUs
yria Hakiona. [Tarent Ha usobperenne RU 2 510 488.

JNlabopaTtopus sgepHbIX peakuumn
mm. I H. ®nepoBa

B kon1e Hos0ps B JISIP Obu1 Hauau nepBblii SKcIiepu-
MeHT Ha (abpHKe CBEPXTSKEbIX 3eMeHTOB. [lomydeHsl
TIEPBBIE PE3YIBTATHI, YTO A0 CTAPT JOATOCPOYHOMN MPO-
rpamme MHCTHTYTA MO H3yYEHUIO CBOWCTB CBEPXTSIKEIBIX
3JIEMEHTOB.

[lenbio SKCHEpUMEHTA OBLT CHHTE3 H30TONOB MC
(Z=115) B peaxkuuu monHoro ciusHus 243Am(*8Ca,
2-3n)288.289\/c, DkcriepUMEHTY MPe/IIECTBOBA JUTUTEb-

free neutrons. These data are obtained using polarized pro-
ton (deuteron) target created by DLNP employees.

Dieterle M. et al. (A2 Collab.). Helicity-Dependent Cross

Sections for the Photoproduction of 70 Pairs from Nucleons //
Phys. Rev. Lett. 2020. V.125. P.062001.

Two prototypes of new generation of the Precision
Laser Inclinometers (MPLI) were manufactured and in-
vestigated. At present, daily monitoring of angular micro-
seisms is carried out on the MPLI prototype on the territory
of the DLNP JINR site. The microseismic background of
industrial origin was investigated in order to use the MPLI
in the work of the NICA collider. The results of the study
show the usefulness of using the MPLI network for moni-
toring angular microseisms during the operation of the
collider. The installation of five PLIs (two on the VIRGO
gravitational antenna and three in the CERN Transport
Tunnel No. 1) and the transportation of the sixth PLI to
CERN were completed.

Budagov J., Di Girolamo B., Lyablin M. The Compact
Nanoradian Precision Laser Inclinometer — an Innovative In-
strument for the Angular Microseismic Isolation of the Interfer-
ometric Gravitational Antennas // Phys. Part. Nucl. Lett. 2020.
V.17, No. 7. P.916-930.

Budagov J., Di Girolamo B., Lyablin M. The Method of Tem-
perature Resistivity Creation of the Compact Precision Laser In-
clinometer // Phys. Part. Nucl. Lett. 2020. V.17, No. 7. P.931-937.

Budagov J., Lyablin M. Device for Measuring the Inclina-
tion Angle (in Russian). Patent RU 2 510 488.

Flerov Laboratory of Nuclear Reactions

At the end of November, the first experiment was
launched at the Factory of Superheavy Elements of the
FLNR. First results were obtained, and this was the start
of a long-term programme of the Institute on studying the
properties of superheavy elements.

The experiment was aimed at the synthesis of iso-
topes of Mc (Z=115) in the complete fusion reaction
243Am(48Ca, 2-3n)288.289\c. The study was preceded by
a long period of test experiments that showed, in particu-
lar, highly efficient background suppression in the focal
plane of the new GFS-2 gas-filled recoil separator, which
is of great importance in registering rare decay events and
events with long lifetimes.

The energy of 48Ca projectiles in the first run amount-
ed to 243 MeV, which was consistent with the maximum
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HBIH dTall TECTOBBIX UCITBITAHNM, ITOKA3aBIINHI, B YaCTHOC-
TH, 9Ype3BBIYAHO dPPEeKTHBHOE ToAaBIeHNE GoHa B (o-
KaJIbHOM IITOCKOCTH HOBOT'O I'a30HANOIHEHHOTO CeTlaparo-
pa THC-2, uto umeer OoIbliioe 3HAYEHHE TIPH PErucTpa-
U PEIKUX COOBITHI pacmana W COOBITHI C OONBIINMHU
BpEMEHaMH.

Dueprus wactur “8Ca B TmepBOM OMbITE COCTaBHIA
243 MbB, 4TO COOTBETCTBYeT MaKCHMyMy CedeHHs 3N
KaHaJla peakIuu. 3a TPU HEeleNN dKCIepUMEHTa OBLI0 3a-
peructpupoBano 27 1enouek pacrazna 288Mc u 5 nemouek
pacnaga 289Mc. DTo TMpaKTHUECKH YIBOWJIO CTATHCTUKY
I10 JTaHHBIM H30TOIIaM, HaOpaHHYIO paHee Ha YCKOPUTEIb-
HoM komiuiekce Y-400 3a nepron 2003-2012 rr.

IockonbKy ceuenue peakuuu 243Am+48Ca asnsercs
OIHHMM M3 CaMbIX GOMBIINX Cpely Beex peakimii 48Ca c
SApaMH aKTHHUIHBIX MHIICHEH, B JaHHOM SKCIICPHIMEHTE
MOTYT OZTHOBPEMEHHO PeIlaThcsl Kak METOINYECKHE 3a/1a-
9, TaK ¥ HaygHble. OTHAM U3 BaXKHBIX IIPEABAPUTEIBHBIX
Hay4HBIX PEe3yJIbTAaTOB CTajla PErucTpalus anbda-pacraga
sanpa 288Db, koTopalit He HaGMIONATICA paHee U BeJIeT K OT-
KPBITHIO HOBOTO H30TOMNA JTOypeHcHs — 204Lr.

Pe3ynbTaThl MepBOro SKCIIEPUMEHTa XOTS M Tpeldy-
10T JOIOJIHUTENIBHOTO CKPYIYJIe3HOTO aHalHM3a JaHHBIX,
HO y)Ke ceidac sSICHO TOKAa3bIBAIOT MOTeHNHaN (hadpuku
CBEPXTSDKEIIBIX 3JIEMEHTOB. JlaH CTapT YHHUKAJIBHOU Ipo-
rpamme OUSAN mo u3ydeHnIo SAepHO-PU3MISCKUX U XH-

3apeFI/ICTpI/IpoBaHHLIe LCIOYKHU pacriaza aacp 288_289MC. KpaCHBIMI/I, KCJITBIMU U 3CJICHBIMU KBaJipaTaMU IMOKa3aHbl COCTABHBIC sApa, a
TaKXKE aapa, UCTIbITABIIUE anLd)a-pacnaL[ U CIIOHTaHHOC ACJICHUE. KBa}IpaTI)I C TEHbIO — pacIiaibl, 3apErucCTpupoOBaHHBIC ITOCJIE OTKIIIO-
YCHU Iy4Ka. PSIZ[OM C KBaJjpaTaMu yKa3aHbl SHEPI'UU COOBITHIA (I/IMHJ’IaHTaL[I/ISI AAEP, SHEPIrus aJ'IL(ba-'-IaCTI/IL[ 1 OCKOJIKOB Z[eJ'ICHI/IH),

BpEMECHa paciiaZioB, HOMEpa CTpUIIOB

243Am + 48Ca

27 new decay chains
(+31in 2003, 2010-2012)

198.161 MeV
4,5817 h
39/15

file 28nov5
28 Nov 18:42
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243Am + 48Ca

5 new decay chains
(+4 in 2010-2012)

The registered decay chains of 288-289Mc nuclei. Red, yellow and green squares show compound nuclei, as well as nuclei that have
undergone alpha decay and spontaneous fission. The squares with a shadow indicate the decays registered after the beam was switched
off. The values next to the squares are the event energies (implantation, the energy of alpha particles and fission fragments), decay times,

and strip numbers

of the 3n channel cross section for the reaction. During
the three-week run, 27 decay chains of 288Mc and 5 decay
chains of 289Mc were detected. This nearly doubled the
statistics on these isotopes gathered at the U-400 accelera-
tor complex over the period 2003-2012.

Since the 243Am +48Ca reaction cross section is one of
the largest among those for reactions of 48Ca with actinide
targets, the experiment addresses both methodological and
scientific challenges. One of the important preliminary re-
search results was the registration of the alpha decay of
268Dh, which has never been observed before and leads
to the discovery of a new isotope of lawrencium — 264Lr.

The results of the first experiment, while yet to be
thoroughly analyzed, even now demonstrate the perfor-
mance capability of the Factory of Superheavy Elements.
This was the launch of the unique multi-year JINR re-
search programme aimed at studying nuclear and chemical
properties of superheavy elements!

The key element of the Factory of Superheavy
Elements of JINR is the new DC-280 heavy-ion accelera-
tor, the world leader among accelerators of this type. The
designed intensity of accelerated heavy-ion 48Ca beams
produced at the DC-280 accelerator will reach 60 trillion
ions per second, which is 10 times higher than intensities
provided by its predecessors. Among the key tasks of the
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MHYECKHX CBOWCTB CBEPXTSKENBIX NEMEHTOB, Paccdu-
TaHHOM Ha rojIbl Briepe!

@abpuka cBepxTspKenbix anementoB OMSIN cozmana
Ha 0a3e HOBOTO yCKopHTest TsokesbIX HoHOB J{1-280 — su-
Jiepa cpei yckopuTenei tanHoro tura B mupe. [IpoekrHas
MHTEHCHBHOCTB ITy4YKOB yCKOPEHHBIX TSKENBIX HOHOB 48Ca,
nonmy4yaembix Ha yckopurene JI11-280, Oymer cocraBisth
60 TprH MOHOB B cekyHay, uTto B 10 pa3 mpeBOCXOAUT HH-
TEHCHBHOCTH, JIOCTUI'HYTBIC Ha YCKOPUTEJISIX MPeJIbLIyIIe-
ro moxosieHns. Cpenn KIIFOYEBBIX 3a7ad HOBOTO YCKOPH-
TenbHOrO KoMiuiekca OMSIV — u3yuenue siiepHo-(pusnde-
CKMX M XUMHYECKUX CBOWCTB CBEPXTSDKEIIBIX 3JIEMEHTOB, a
TaK)KEe CHHTE3 HOBBIX CBEPXTSIKEIIBIX JJIEMEHTOB.

AT THE LABORATORIES OF JINR

JNabopaTtopusi HEeMTPOHHOM (hU3NKN
M. 1. M. ®dpaHka

JIOCTUTHYT BBICOKOUYBCTBUTEIBHBIH YPOBEHb pEru-
CTpall¥ CIIEKTpa TMI'AaHTCKOTO KOMOWHAIIMOHHOTO pac-
cesaus (I'KP) m Bu3yanm3auuu OIMHOYHOH MOJICKYJIBI
5-tro-2-aurpoden3oitnoit kucnorel (TNB) u3 arromo-
JSIPHO-KOHIICHTPHUPOBAHHOTO pacTBopa 5,5'-murno-0wmc-
[2-auTpobensoiinoit kucnorsi] (DTNB). B kagecte I'KP-
AKTHBHBIX MOJJIOKEK B Pa00OTE UCIIOIb30BAIUCH JICH/IPUT-
HbIE cepeOpsiHbIe HAHOCTPYKTYPBI, Ha KOTOpbIE a1copOu-
POBAJIUCH UCCIIEAYEMbIE MOJICKYJIbI M3 PACTBOPOB pa3iny-
HOHN KOHLICHTPALIH.

Crextpsl TKP (Bepxuuii psin) u coorercTByiomue um I'KP-kapTh (Hiknuii psn) ams xonnentpamuit JTHB: @) 10712 M, b) 10714 M,

¢) 10-16 M, d) 10-18 M

Intensity, a.u. Intensity, a.u. Intensity, a.u. Intensity, a.u.
80000 2500 | 2000 700
600004 10712M | 20004 1074M ii 16004 10716M 600 10718M
40 000 1500 7 ;\(0.1 Jl ﬁ 1200 ?<0Al J'l 500
] 1000 -Mr SRS 800 M n S NI 400 -
20000 : 5004 mp o] 4004 ] 300 -
0 T T T 1 0 T T T T 0 T T T T 200 T T T 1
250 750 1250 1750 250 750 1250 1750 250 750 1250 1750 250 750 1250 1750
Raman shift, cm™! Raman shift, cm™! Raman shift, cm™! Raman shift, cm™!
Y, point Y, point: Y, point: Y, point:
- pomts 6.1E+04 »pots sopsoa PO 28ps0a 0 POTS 600.0
212 - o, I -
18 18-
14 14 I
10 104
6 6
LIS e s | _||||||||||||150_0 T T T T T T T T 11713
2 6 10 14 18 22 2 6 10 14 18 22 2 6 10 14 18 22 2 6 10 14 18 22
X, points X, points X, points X, points

SERS spectra (top row) and corresponding SERS maps (bottom row) for DTNB concentrations: a) 10-12 M, b) 10-14 M, c) 10-16 M,

d) 10-18 M

new JINR accelerator complex are studies of nuclear and
chemical properties of superheavy elements and synthesis
of new superheavy elements.

Frank Laboratory of Neutron Physics

Highly sensitive level of Raman spectrum registration
and SERS imaging of single 5-thio-2-nitrobenzoic acid
(TNB) molecule released from the attomolar-concentrated
solution of 5,5'-dithio-bis-[2-nitrobenzoic acid] (DTNB)
has been achieved. Dendritic silver nanostructures, onto
which analyte molecules of various concentrations were
adsorbed, were used as SERS-active substrates.

SERS spectra and corresponding maps (see the figure)
were recorded and processed at analyte concentrations in

the range from 1012 M to ultralow attomolar concentra-
tion of 10-18 M (fig. d), which corresponds to a single mol-
ecule imaging taking into account the field of view of the
used micro-objective.

Bandarenka H., Khinevich N., Zavatski S., Mamatkulov K.,
Vorobyeva M., Arzumanyan G. 3D Silver Dendrites for Single-
Molecule Imaging by Surface-Enhanced Raman Spectroscopy //
ChemNanoMat. 2020; DOI: 10.1002/cnma.202000521.

Laboratory of Information Technologies

The experimental results on the teleportation of
two-qubit maximally entangled Bell states, obtained by the
authors on the NISQ (Noisy Intermediate-Scale Quantum)
five-qubit processors IBM Q Burlington, Essex, London,

13
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Brum 3apeructpupoBansl u o6pabotansl ['KP-crek-
TPBI U COOTBETCTBYIOIINE UM KapThl (PUCYHOK) MPU KOH-
HeHTpaLUMsAX aHaluTa B guanasone ot 10712 M no ynsrpa-
HU3KOM aTToMonspHOi konuenTtpauu 10718 M (puc. d),
COOTBETCTBYIOLLEH BU3yalIH3allMl OAMHOYHON MOJIEKYJIbI
C Yy4eTOM TIOJISI 3PCHHUS 3pavKa UCTIONB30BaHHOTO B PadoTe
MHKPOOOBEKTHBA.

Bandarenka H., Khinevich N., Zavatski S., Mamatkulov K.,
Vorobyeva M., Arzumanyan G. 3D Silver Dendrites for Single-
Molecule Imaging by Surface-Enhanced Raman Spectroscopy //
ChemNanoMat. 2020; DOI: 10.1002/cnma.202000521.

Na6opartopusi MH(popMaLMOHHBLIX TEXHONOMNMN

[TpencraBieHbl ¥ TPOAHATU3UPOBAHBI SKCIICPUMEH-
TaJbHBIE PE3YJbTaThl MO TEJICMOPTAlNU JBYXKYyOHTHBIX
MaKCUMaJIbHO 3aIllyTaHHBIX cocTosiHuil besula, momyuen-
HBIC aBTOpaMH Ha MPOMEKYTOYHBIX HIYMAINX KBAHTOBBIX
ycrpoiictax (ITHIKY) — naTuKkyOUTHBIX KBAHTOBBIX MPO-
neccopax IBM Q Burlington, IBM Essex, IBM London,
IBM Ourense, IBM Rome, IBM Santiago, IBM Vigo u
IBM Yorktown. ['TaBHBIM MPENATCTBHEM Ha ITyTH TIPAKTH-
yeckoro ucnonb3oBanus [IIIKY nns peanuzanuu kBaHTO-
BBIX JTOPUTMOB SIBJSIETCS HaJIM4YUe OMIMOOK 00O0pynoBa-
Hus (TeTOB ¥ KyOWTOB), CyMMapHasi BEIMYINHA KOTOPBIX

3aBHCHUT OT ITyOWHBI MCIIOIB3yeMOil KBAHTOBOH CXEMBI U
ee CTpyKTypbl. C 11eJIbI0 yMEHBIIEeHHUS BO3HUKAIOIINX OIIH-
00K MpPEeIOKEHBI HECKOJIBKO MOAM(MDUKAIIMNA HCXOIHOTO
MPOTOKOJIA TEJIETMOPTAUUH, MPUBOAALIMX K ONTUMHU3ALUI
TTyOWHBI HCIIOJB3YeMbIX KBAHTOBBIX CXEM U CBS3HOCTEH
MeXIy Kyouramu. Kpome Toro, mpou3BecHO CpaBHEHHE
JIMHaMUKHU PE3YJIBTaTOB U3MEPEHMS BBIXOAHBIX BEPOSTHO-
CTel, BBIMOIHEHHBIX Ha mporeccope IBM Q Yorktown 3a
TIOCTICTHIE TIOJITOPA TOAA. DTU PE3YyIIbTaThl SICHO TIOKA3BI-
BalOT MPOTPECC B YIYUIIEHUH XapaKTePUCTUK 000pyIoBa-
HUS pacCMaTprBaeMOro KBaHTOBOTO MPOIIECCOpa.

Gerdt V. P., Kotkova E. A. Bell States Teleportation on IBM
Q Computers // Lect. Notes Comp. Sci. (Q2) (submitted).

Ha 6ase mmardopmer HybriLIT mpomomkaercs ak-
THUBHAs pa3paboTKa MPOrpaMMHOI0 0OeCreueHHus U cep-
BUCOB s coBMecTHoro mpoekra JIUT u JIPB OUAU
o cozzuanuio uHpopManuonHoit cucrtemsl (MC) kak co-
BokynHoCcTH UT-peniennii, obecreunBaromux XpaHeHHE,
aHAN3 ¥ BU3YAJIM3AIMIO JAaHHBIX, IOJyYEeHHBIX B JKCIIe-
pumenrax, nposogumsix B JIPB. Buenpenne MC no3so-
JUT TIPOBOANTH aHAIN3 MOBEJCHYCCKUX U maroMopdoro-
TMYECKUX M3MEHEHUH B IICHTPAIBHONH HEPBHOM cucTeMe
(ITHC) mipu mcciemoBaHAH BO3ICHCTBHS HOHU3UPYIOIIETO
U3JIyYeHUs] U JIpyrux (aKkTopoB Ha IKCIEPHUMEHTAIBHBIX

Ourense, Rome, Santiago, Vigo, and Yorktown, are pre-
sented and analyzed. The main obstacle in the practical im-
plementation of quantum algorithms on NISQ computers
is caused by hardware errors, which depend on the depth
of the underlying circuit and its gates. In order to reduce
the errors, several modifications of the original teleporta-
tion protocol, resulting in the optimization of the depth of
its circuit and the connectivity of hardware qubits, were
proposed. In addition, the dynamics of the results of mea-
suring the output probabilities, performed by the authors
on the IBM Q Yorktown processor over the past year and a
half, was compared. These results clearly demonstrate sig-
nificant progress in the hardware of quantum computers.

Gerdt V. P., Kotkova E. A. Bell States Teleportation on IBM
Q Computers // Lect. Notes Comp. Sci. (Q2) (submitted).

On the basis of the HybriLIT platform, the active de-
velopment of software and services for the joint project of
the JINR Laboratory of Information Technologies and the
JINR Laboratory of Radiation Biology on the creation of
an information system (IS) as a set of IT solutions provid-
ing the storage, analysis, and visualization of data from
experiments at LRB, is in progress. The IS implementation

will enable the analysis of behavioral and pathomorpho-
logical changes in the central nervous system (CNS) when
studying the effects of ionizing radiation and other factors
on experimental animals. The IS will allow combining and
structuring data of different types, obtained in experiments
carried out at LRB, into a unified information space. The
services being developed will provide a set of advanced
(relevant) algorithmic procedures for automating data
analysis to solve tasks related to the diagnosis of different
CNS pathologies. The IS under development is based on
machine and deep learning methods and neural network
approaches. To date, the client and server parts of the web
service https://bio.jinr.ru/ were implemented; a unified
storage of all data from experiments was elaborated; the
first results of improved tracking of experimental animals
in setups designed to study behavioral patterns were ob-
tained; two ways of data marking to test the training op-
tions for an artificial neural network were developed.
Kolesnikova I. et al. Information System for Radiobiologi-
cal Research // CEUR Workshop Proc. 2020. V. 2743. P. 1-10.
Bulatov A., Stadnik A., Streltsova O. Computer Vision Algo-
rithms for Studying the Influence of Various Factors on Biologi-
cal Objects // CEUR Workshop Proc. 2020. V. 2743. P. 36-44.
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JKUBOTHBIX. Pa3pabatsiBaemast VIC mo3BONMHAT 00BEIMHATE
W CTPYKTYPHUPOBATh [AHHBIC PA3IMYHBIX THIIOB, ITOIY-
YCHHBIC B SKCIICPUMEHTAX, B SIUHOE WH(POPMAI[HOHHOE
MIPOCTPAHCTBO. Pa3BUTHIC CEPBHUCHI MPEAOCTaBAT HaboOp
MepeioBbIX (AKTyalbHbBIX) aIrOPUTMUYECKUX MPOIELYP
aBTOMaTU3alli aHaliu3a JaHHBIX Ui PCUICHUA BOIIPO-
COB, CBSI3aHHBIX C JWATHOCTHKOW Pa3TMYHBIX ITATOIOTHI
IHC. PaspabareiBacmas UC Oa3upyercs Ha METO/IaX Ma-
IIHHOTO ¥ TITyOOKOTO 00y4YeHHs 1 HEMPOCETEBBIX MOIX0-
nax. K HacTosiieMy BpeMEHH pean30BaHa KIIMCHTCKAs U
cepBepHas yacTu BeO-cepsuca https://bio.jinr.ru/, a Taxxe
€IMHOE XPAaHWIHIIEC BCEX MAHHBIX, TOJYYCHHBIX B JKCITE-
pHUMEHTAaX; MOJIyYEHBI IIEPBLIE PE3YNIBTATHI YIIyYIIEHHOTO
OTCJIEKUBAHUS IKCIIEPUMEHTAIHFHOTO KUBOTHOTO B yCTa-
HOBKaX, ITPEIHA3HAYCHHBIX IS U3yUCHISI TOBEACHYCCKIX
MaTTEPHOB; pa3paboTaHbl [Ba CIIOCO0a Pa3METKH JaHHBIX
JUTSA arpoOaIiy BapUaHTOB 00yUeHHsI HEHPOHHOM CeTH.

Kolesnikova I. et al. Information System for Radiobiologi-
cal Research // CEUR Workshop Proc. 2020. V. 2743. P. 1-10.

Bulatov A., Stadnik A., Streltsova O. Computer Vision Algo-
rithms for Studying the Influence of Various Factors on Biologi-
cal Objects // CEUR Workshop Proc. 2020. V. 2743. P. 36-44.

B pamkax comameHus O COTPYAHUYECTBE MEKILY
OUSIN u DESY (I'epmaH¥st) COBMECTHO C yYaCTHHKAMH

JlaGoparopust nHGOPMAIMOHHEIX TEXHOJIOTHH. MOHTa)KHEIE
paboTEI Ha cynepkoMITbioTepe «[ oBopyH»

AT THE LABORATORIES OF JINR

npoekra JOINZ 8 OMSIU co3nan MHCTUTYIIMOHAJIBHEIH pe-
nosutopuit JINR Document Server (JDS), npentasnadeH-
HBIH U151 XpaHEHUS HayYHBIX MH()OPMAIIHOHHBIX PECYPCOB
WucruTyTa (CcTaTel, IPENpHHTOB, ayIHo- H BHICOICKIHHT,
MIPE3EHTALNH 1 IPYTHX MaTepPHaIoOB, OTPasKaIONINX HCCIIe-
JIOBATEJbCKYIO IEATEBHOCTD) 1 obecredeHus 3G heKTHB-
HOTO JIOCTyIa K HAM.

JOINZ (https://join2.de) — »T0 obmIas uHppacTpyk-
Typa PEHO3UTOPUCB (XPAHIIIMII) HAYYHBIX MYOIHKAIHH,
oObenuHsONIas 8 HCCIIeIOBAaTENbCKUX WHCTUTYTOB, Ha
OCHOBE CBOOOIHO pacHpOCTPaHAEMOrO IIPOrPaMMHO-
ro obecrieyenus Invenio v1.1, paspadorannoro B IIEPH
CHennaibHO I KPYIMHOMACIITaOHBIX ITHU(PPOBBIX Ou-
OIHOTeK M peno3uTopHeB. YuacTHuKaMu mpoekta JOIN?
spisiorest  Oubnmuorekn  DESY  (I'amOypr/Lloiiten),
DKFZ (Teitnensbepr), DZNE (bonn), OUSAN (dy6Ha),
GSI  (Japmitanr), Hay4Helii HEHTpPOHHBII LEHTp
uM. X. Maiiepa-Jleitouuna (I'apxunr), Mysei Lluranenu
(FOnux) u RWTH (Aaxen).

IIpu nepexozne JDS Ha muardopmy JOIN2 6uimu mpo-
BeJIeHbI paboThI Uil KOPPEKTHOIO OTOOPaYKEHHUSI aBTOPH-
TETHBIX 3amucell (CPaBOYHUKOB): TIEPCOHAIMIN, OpraHH-
3alUi{, TPAHTOB, SKCIIEPUMEHTOB M T. . HA KUPWJLUIHILE.
Brum HacTpoeHs! BeO-hopMBI TS BBOAA ITyONHMKALUN C
YYeTOM THITOB HaydHBIX ToKymeHToB OV, 3arpysxeHst

The Laboratory of Information Technologies. The assembly
operations on the “Govorun” supercomputer
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ABTOPHUTETHBIC 3amucH 1IpO6IeMHO-TEeMAaTHYECKOTO IITa-
Ha HAy4HO-HCCJICI0BATEILCKUX PA0OT U MEXKIyHAPOIHO-
ro corpyaandectBa OWSU, uro0sl cBA3aTh MyOIHKAIUN
C HCTOYHHKAaMH (DMHAHCHPOBAaHHS (TEMOH, TIPaHTOM).
Taxoke B JDS Obuta peannzoBaHa MojiepiKKa eMHOTO BXO-
na (Single Sign-On) ms corpynaukos OMSAN. OnbiTHas
BEPCHs CHCTEMBI C UCIONB30BAHUEM MTPOTPAMMHOTO 00e-
cneuenust JOINZ noctymua no aapecy http://publications.
jinr.ru/. B 2021 r. mnaHupyeTcst Ha4aTh BBOJ PETIO3UTOPHS
JDS B aKcIITyaTanuio.

Qunozosa U. A. u Op. Penosutopuii OTKPBITOTO TOCTyHa
OUSM ua mnarpopme JOINZ // CEUR Workshop Proc.: Tp.

AT THE LABORATORIES OF JINR

KOH(. «AHalmWTHKa W YOpaBlICHWE IAaHHBIMH B OONacTAX ¢
HMHTEHCHBHBIM KCIIONb30BaHUeM AaHHbIXx», 13-16 oxt. 2020 r,
Boponex, Poccus (B nieuarn).

Na6opartopus paguaunoHHom buonorumu

B corpyannuecTBe ¢ YEMICKUMU U HEMEUIKUMH KOJI-
neramu B JIPB pa3paboTaH HOBBII MeTO aHAIN3a TOHKON
CTPYKTyphl KiacTepHbIX noBpexaeHuii JIHK co cBepx-
BBICOKMM pa3pelIeHHEM, OCHOBAHHBII Ha MHKPOCKOINH
JOKaJIM3alMy OJMHOYHBIX MOJeKyid. Jlo HemaBHEro Bpe-
MEHH HCCIIEIOBAaHNS HAHOAPXUTEKTYPhl XpPOMaTHHA U pe-

Busyasnmsarust CTpyKTypbl KJIacTepoB perapaoHHbIx OeskoB 53BP1 B siapax kietok mmobnactomsl uesnoBeka UB7 uepes 24 4 mociie 00iy-
yeHns yckopenHsiMu nonamu 15N (sueprust 13 MaB/ayxiion, nosza 1,3 I'p): @) uzobparkennus B MEKpockore, b) mporpamMMHas octobpaboTka

Visualization of the structure of 53BP1 repair protein clusters in nuclei of U87 human glioblastoma cells 24 h after irradiation with

13 MeV/nucleon 15N ions at a dose of 1.3 Gy: a) microscope images;

Within the framework of the cooperation agreement
between JINR and DESY (Germany), together with the
participants of the JOINZ project, an institutional reposi-
tory JINR Document Server (JDS) was created at JINR
to store scientific information resources of the Institute
(articles, preprints, audio and video lectures, presentations
and other materials that reflect and promote the research
activity) and to provide effective access to them.

JOINZ (https://join2.de) is a shared repository infra-
structure of scientific publications, which brings together
eight research institutes, on the basis of the Invenio v1.1
open-source software developed at CERN specifically
for large-scale digital libraries and repositories. JOINZ2
partners are the libraries of DESY (Hamburg/Zeuthen),
DKFZ (Heidelberg), DZNE (Bonn), JINR (Dubna),
GSI (Darmstadt), Maier-Leibnitz-Zentrum (Garching),
Museum Zitadelle (Jilich), and Rheinisch-Westfélische
Technische Hochschule Aachen (RWTH Aachen Uni-
versity, Aachen).

During the migration of JDS to the JOIN? platform,
work to handle the Cyrillic script for the correct display

N | 16

b) software-based post-processing

of authority records (directories), namely, Personalities,
Organizations, Grants, Experiments, etc., was performed.
Web forms to input publications were improved taking in-
to account the types of JINR publications. The authority
records of the Topical plan for JINR research and interna-
tional cooperation were downloaded to link publications
with funding sources (theme, grant). Support of JINR SSO
(Single Sign-0n) for the JINR staff was implemented in
JDS. The pre-production version based on the JOINZ pro-
ject software is available at http://publications.jinr.ru/. In
2021, it is planned to start putting the JDS repository into
operation.

Filozova I. et al. JINR Open Access Repository Based on
the JOINZ Platform // CEUR Workshop Proc.: Proc. of the XVII
Intern. Conf. “Data Analytics and Management in Data Intensive
Domains”, Oct. 13-16, 2020, Voronezh, Russia (submitted).




B JIABOPATOPUAX MHCTUTYTA

TAapaMOHHBIX KOMIDIEKCOB TOJDKHBI OBUIH ONMPAThHCS Ha
JIEKTPOHHYIO MUKPOCKOIHIO, KOTOPast UMEET ONpeesieH-
HBIC OTPaHUYCHHUS U HeJ0CTaTKH. [IpopsIB B 31O 00macTi
MPOU30LIEINT TOCIE Pa3BUTHSA METOIOB CBEpXpaszperiaro-
el CBETOBOM MUKPOCKOIIHMH, OCHOBaHHOI Ha crienuu-
YECKOM MapKUpPOBKE MOJIEKYJI-MUIIEHEH, YTO MO3BOJIMIIO
MIPeoaoJIeTh TU(paKIHOHHBIN npesenn AGGe. C npumene-
HUEM JAHHOI'O METO/AA HU3y4eHa CTPYKTypa KJIACTEPHBIX
JIBYyHHUTEBbIX pa3pbiBoB JIHK, a Taxke npoBeaeHo cpaBHU-
TEJIHbHOE HMCCIEOBAaHUE KMHETUKHM MX penapaluyd B HOP-
MabHEIX (pruOpobIacTsl) U OmMyxoJeBsx (rrobaacToMa
U87) kiteTkax 4yesoBeKa Mmpu JeHCTBUH YCKOPEHHBIX MHO-
ro3apsaHbIX MOHOB a3ora °N. ITpeiokeHHbIH MOIX0N
M03BOJISIET MOJIYYUTh HOBBIE CBEEHUS O MPUPOIE Pajno-
PE3UCTEHTHOCTH psifia OIIyXOJIEH.

Hausmann M., Neitzel C., BobkovaE., Nagel D., Hofmann A.,
Chramko T., Smirnova E., Kopecna O., Pagacova E., Boreyko A.,
Krasavin E., Falkova I., Heermann D.W., Pilarczyk G., Hilden-
brand G., Bestvater F., Falk M. Single Molecule Localization
Microscopy Analyses of DNA-Repair Foci and Clusters De-
tected along Particle Damage Tracks // Front. Phys. 2020. V.8.
P.578662; DOI: 10.3389/fphy.2020.578662.
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Y4yeOHO-Hay4HbIN LEeHTP

Yueouvblii mpouece. B 2020 . k OUAN 6bumn mipu-
KperuteHsl 23 cowmckarenss u3 bemopyccnu, BnerHama,
Kazaxcrana, PO u Ykpauns! a5 MOATOTOBKH JuccepTa-
IIMA Ha COMCKaHWE YYCHOHN CTENeHW KaHAuIaTa Hayk Oe3
OCBOCHHMSI TIPOTpaMM TIOJITOTOBKM B acmupanTtype. M3
HUX 8 dYenmoBeK BHIOpanM Hay4dHBIH Tpopmis «Dusmka
MYYKOB 3apsDKCHHBIX YaCTHI[ M YCKOPHUTENIbHAs TEXHU-
Ka», 6 — «®Du3nka aTOMHOTO sipa U JIEMEHTapHBIX Ya-
cTum». PacmipeneneHne cowckaresneil mo JabopaTopusM:
JI®BD — 8 uyenosek, JIAIl — 5, JHO — 4, JISIP — 3,
JAT® — 2, JIUT — 1.

Y4eOHbIii mporiecc ans OakamxaBpOB, MarucTpoB H
aCTIMPaHTOB 0a30BBIX KaeAp POCCHICKUX TEXHUYIECKHUX
By30B B OMSIN B 2020 1. OBIT OpraHu30BaH MpeuMylie-
CTBEHHO B JIMCTAaHIIMOHHOM PEXUME.

HoBasa kpyrioroguunas nporpamma INTEREST.
C cenrs6pst 2020 . B YHIL OMIU 3amymena HoBast Kpy-
mioroguunas nporpamma INTEREST (INTErnational
REmote Student Training), kotopast MO3BOJISIET CTYJIEH-
TaM TO3HAKOMHTBCS C OCHOBHBIMH HAllpaBICHHUSIMHU HC-
cienoBanunii VIHCTUTYTA, CITIOCOOCTBYET IMOMCKY HAyYHOTO
PYKOBOANTEIISI ISl KBIM(HUKAMOHHOW paboThl, a TaKke
y4acTUIO B OUHBIX cTaxkupoBkax B OMSIU B Oymymiem.

Laboratory of Radiation Biology

In collaboration with Czech and German colleagues, a
new method for the ultrahigh resolution analysis of the fine
structure of clustered DNA damage has been developed
at LRB based on single molecule localization microsco-
py. Until recently, research on chromatin nanoarchitecture
and repair complexes had to rely on electron microscopy,
which has certain limitations and disadvantages. A break-
through in this area occurred after the development of su-
per-resolution light microscopy methods based on the spe-
cific labeling of target molecules, which made it possible
to overcome the Abbe diffraction limit. Using this meth-
od, the structure of clustered DNA double-strand breaks
induced by accelerated multicharged 15N ions has been
studied, and a comparative study of their repair Kinetics in
human normal (fibroblasts) and tumor (U87 glioblastoma)
cells has been performed. The proposed approach allows
getting new insight into the nature of the radioresistance of
a number of tumors.

Hausmann M., Neitzel C., BobkovaE., Nagel D., Hofmann A.,

Chramko T., Smirnova E., Kopecha O., Pagacova E., Boreyko A,
Krasavin E., Falkova I., Heermann D.W., Pilarczyk G., Hilden-

brand G., Bestvater F, Falk M. Single Molecule Localization
Microscopy Analyses of DNA-Repair Foci and Clusters De-
tected along Particle Damage Tracks // Front. Phys. 2020. V.8.
P.578662; DOI: 10.3389/fphy.2020.578662.

University Centre

Education. In 2020, 23 applicants from Belarus,
Kazakhstan, Russia, Ukraine, and Vietnam were attached
to JINR to prepare their PhD theses without mastering the
PhD course. Eight of them chose the specialty “Physics of
charged particle beams and accelerator technology”, 6 —
“Physics of the atomic nucleus and elementary particles”.
Eight applicants were distributed to VBLHEP, 5 to DLNP,
410 FLNP, 3to FLNR, 2 to BLTP, and 1 to LIT.

In 2020, the educational process for bachelors, mas-
ters, and postgraduates of the JINR-based departments of
Russian technical universities was organized mainly online.

New All-Year-Round Programme INTEREST.
Since September 2020, a new all-year-round student
Programme INTEREST (INTErnational REmote Student
Training) has been run by the JINR UC. The Programme
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Ha xaxaplii aTan nporpaMmsl OTBOIUTCS 4—6 Henemnb ais
JUCTAHIIMOHHOTO BBITIOIIHEHHSI TPOEKTOB, MPEIOKEHHBIX
corpyaHukamu MHCTUTYTA, a TaKoke Ui JEKIUH U OKCKYp-
cuil. [IpoeKT HOBBI, TOATOMY OPraHU3aTOPbI MPEITIOKH-
JIM CTYJICHTaM HPUHATH y4acTHe B OPMUPOBAHHUHU €TO CO-
nepxanus. K ocHOBHOMY BpeMeHH, KOTOpPOE OTBOJUTCS Ha
BBINOJTHEHNE BHIOPAHHBIX MTPOEKTOB, IO JKEJIAHNIO ydacT-
HUKOB YK€ 0OaBIICHBI JICKIINHU, & TAaKXKE OHJIAHH-IKCKYp-
CHH, 4TO TIOMOYKET OJIMKE MO3HAKOMHUTBCS ¢ J1abopaTopu-
ssmu MactutyTa.

VYuyactHukamu 1-ro drama cranu 24 cryneHta u3
Erunrta, WMuanuu, KyOsi, [lombim, Poccum, Pymbiauw,
V36ekucrana, @pannun n Yexuu. IIpoekTs! s ydact-
HUKOB OBUTH TTOATOTOBJIEHHI coTpynaukamu JITD, JIGBD,
JIAP, JIH®, JIAT u JIAIL

26 crynenroB m3 benopyccun, bpasmimu, Benuxo-
opurannu, Erunra, Uunnn, Kuras, Mekcuku, [Tompmm,
Poccun, Pymbinun, Y30ekucrana u YKpanHbl IPUHUMAIH
yuactue B pabote 2-ro srarna nporpamMmsl. Cpenu ciynia-
Tesieil ObUTH CTY/IEHTHI, paHee NMPUHUMABIINE yJacTHE B
JIETHEN CTYyIEHYECKOM IporpaMMe M B MEXAYHapOAHOH
cTyaeHueckoil mpaktuke. CryneHTam OBUIO IpeasioxKe-
Ho 18 mpoekToB, Ha KoTophle mocTymwio 103 3asBKK OT
43 yenoek. [IpaBuiia IporpaMMBel pa3peniaoT IOBTOPHOE
ydacTHe B JPyroM IPOEKTe MpH YCIOBHHM, YTO T€MaTHKa

HCCIIEIOBAHNUSI COOTBETCTBYET HAIPABICHUIO OOy4YEHUS
CTyAeHTa. JTOH BO3MO)KHOCTBIO BO BTOPOI BOJHE BOC-
MOJIB30BAJIMCh TPOE YUACTHUKOB.

[epesrit aTan nporpammel INTEREST B 2021 1. co-
crosiyics B QpeBpasie.

Jlucrannmonnass ~ oOpa3oBarenbHas — MporpaMma
INTEREST O»ua npezcrasiena Ha odepenuoit 19-if cec-
cun  OObeMHEHHOT0  KOOPIMHAIMOHHOTO  KOMHTETa
IOAP-OMSIN, tne cTopoHB! BBIpa3min oOIee MHEHHE,
YTO TIpOrpaMMa SIBIISIETCSl MEPCIEKTHBHON IIaT(opMoit
JUISL Pa3BUTHS JIBYCTOPOHHETO COTPYJHHYECTBA B 00pa30-
BaTEeNBHOM cdepe.

IMporpamma INTEREST Obina mpeacraBieHa Takke
Ha BHUpTyasnbHOH miommaake OUSN wa 2-ii Poccuiicko-
TrepMaHCKON Hay4YHO-00Pa30BaTEIbHON BUPTYAJIbHON BBI-
CTaBKe, TJIe POCCUICKHE U HEMEIKUE By3bl, HAyuHbIE Op-
raHu3allMy U HayuHble (DOHIBI 3HAKOMWJIM MOCETHUTENEH
CO CBOMMH COBMECTHBIMU NPOTpaMMaMH M OTBEUAJIM Ha
MHTEPECYIOIINE BOMPOCH B PEeXMME OHJIaiH. BbicTaBka
6bu1a oprannzosana oceHbro 2020 1. B pamkax Poccuiicko-
TePMAHCKOTO T0/Ia HaydHO-00pa30BaTebHbIX MapTHEPCTB
2018-2020 rr., mpoxoasmiero nox narpoHarom MUJL PO
u MUJ[ ®PI, a taxxe mpu momaepxke MuHOOpHAyKH
Poccun.

allows students and postgraduates from all over the world
to get acquainted with the main fields of the Institute’s re-
search, find scientific supervisors for their theses, and raise
their chances to be accepted on full-time onsite internships
at JINR. Each stage, or Wave, of the Programme lasts for
4-6 weeks. During this period participants work online on
scientific projects proposed by the Institute’s specialists,
listen to introductory lectures, and get an opportunity to
have a virtual tour of the JINR basic facilities. The project
is new, therefore, the organizers invited the participants to
take part in creating its programme. At the request of the
participants, lectures and online excursions have already
been added to the main time allotted for the implementa-
tion of the projects. This will help to get a better idea of the
laboratories of the Institute.

The first Wave was attended by 24 students from
the Czech Republic, Cuba, Egypt, France, India, Poland,
Romania, Russia, and Uzbekistan. The projects for the
participants were prepared by the staff members of BLTP,
VBLHEP, FLNR, FLNP, LIT, and DLNP.

Twenty-six students from Belarus, Brazil, China,
Egypt, Great Britain, India, Mexico, Poland, Romania,
Russia, Ukraine, and Uzbekistan took part in the second

Wave of the Programme. It is worth mentioning that sev-
eral participants visited JINR earlier to take part in the
Summer Student Programme and the International Student
Practice. This time 18 projects have been offered to the
attention of the website visitors, 103 applications from 43
people have been received. The INTEREST rules allow
one and the same student to take part in the Programme
again, but in another project, provided that its topic cor-
responds to the student’s field of interest. Several Wave 1
participants took advantage of this opportunity, and three
of them were selected to participate in Wave 2.

Wave 3 of the INTEREST Programme took place in
February 2021.

The online Programme INTEREST was present-
ed at the regular 19th session of the RSA-JINR Joint
Coordination Committee, where the parties expressed a
common opinion that the Programme is a promising plat-
form for the development of bilateral cooperation in the
educational sphere.

INTEREST was also presented on the JINR virtu-
al platform at the second Russian—-German Scientific
and Educational Virtual Exhibition, where Russian and
German universities, scientific organizations and foun-



B JIABOPATOPUAX MHCTUTYTA

Kapbepubie d¢opymer B MUDPHU u MOTHU.
B M®TU u MUY, rne paborator 6a3oBble Kadeapbl
OUSIN, npouutn KapbepHble (GOPYMBI, KOTOPbIE ITO3BOJIHU-
J¥ CTyAEHTAaM Y3HaTh, KaKUE€ KOMIIETCHIINH HEOOXOIUMbI
CTeLUaIiCTaM JJIsl y4acTUsl B HACTOSIIMX M OyIyIIMX
npoekrax Mucruryra.

Bonee 30 HayKOeMKNX 1 BEICOKOTEXHOJIOTHYHBIX KOM-
NaHuil NpUHsUIK yyacTue B «/IHe kappepsl MOTU», npo-
xonugiieM ¢ 30 OKTOps 1o 2 HOOps B OHJIAlH-(popmare
Ha mardopme Pakynsreryc. OVSIU He nepseIii rox pas-
MEIaeT CBOE MHTEPHET-TIPEACTABUTENLCTBO B IPOCTPAH-
ctBe aToro popyma. B 2020 1. Ha «/Iens kaprepst MOTU»
3apeructpupoBanoch Oonee 250 CTYICHTOB, MpHITIACH-
TEIBHOE BUICO OPraHn3aToOpoB codpaio oxono 2000 mpo-
cMOTpoB. OOIIEHUE ¢ ayTUTOPUEHN BKITIOYAIO pa3MEIICHUE
MHpOpPMALIUK O BAKaHCHSIX, IPE/ICTABIEHUE IIPETEH IeHTa-
MU CBOHX PE3IOME 1 OOIIEHUE B PEXKNME OHIIAMNH.

C 9 no 13 nosiops B8 HUSAAY MUDU rtakxke B OH-
naiH-popmare coctosics  (opym «CrapT Kapbepbl:
oceHb». MeponpusaTre Mpoxoanio Ha mardopme Discord,
I7Ie BBICTYIUIEHHs HPEICTaBUTENEH OpraHU3aluii TpaHc-
JIMPOBAIUCH B 0(uLMalbHyI0 Tpyny Gpopyma BKonraxre.
Ha ¢opyme paborano BHpTyanbHOE TPEICTABUTEIBCTBO
OUAN c¢ mompobHOW wmHPOpMarmelr 00 opraHW3aIny,
BUPTYaJbHBIMU TYPaMH M OHJIAHH-IKCKYPCHUSIMU Ha ycTa-
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HOBKHU. YYaCTHUKH TaKK€ ITO3HAKOMIUIHICH C IIPE3CHTAlH-
SIMH Hay4HBIX COTPYIHUKOB VIHCTUTyTa O CO3MaHUM yCKO-
purenbHoro komruiekca NICA 1 HeoOXOIMMBIX KOMITETEeH-
LUSX TSI HETO, a Takke o mporpammax YHI] OUSIN.

Bcero B dopyme MUOU npunsuto ydactue Ooinee
90 mpeampusituii Poccuu, 3apeructpupoBaniocs Oolee
4000 cryneHTOB, OTKpBITHE (opyMmMa MocMoTperno Ooree
3000 genoBexk.

[TpoBenenue kapbepHbIX (HOPYMOB U SIPMAPOK BaKaH-
CHI JJIs1 CTY[JCHTOB TIO3BOJIAET pabOTONATENIsIM B CBOMX
BUPTYaJIbHBIX MPEICTABUTEIBCTBAX MPOBOANTH 0030pPHbIE
JIEKINU U Pa3bsICHAIOIINE MacTep-KIacChl, Ha3HAYaTh CO-
6ecenoBanust MPOGUIBHBIM CTYICHTAM.

Bceepoccuiickas crygeHyeckasi oaumnuaga «$ —
npodeccuonan». «5I — npodeccuonan» — 3T0 Mac-
mrabHast oOpa3oBaTe/ibHas OJMMITHAAa HOBOrO (hopmara
JUIsl CTYJICHTOB OakasiaBpuara, ClielajuTeTa i Marucrpa-
TYPBl Pa3HBIX CIEIHAIBHOCTEH: TEXHHYECKHX, TyMaHH-
TapHBIX ¥ €CTECTBCHHO-HAYYHBIX. 3aJaHUs [UIS yd4acT-
HUKOB COCTAaBJISIOT 3KCIEPTHl U3 BEOYIIMX POCCHACKHX
BY30B M KPYITHEHIITNX KOMIIAHAH CTPaHEI.

B nauane okts6ps B 4-M ce3oHe Beepoccuiickoi cTy-
JICHYECKON onmuMIuansl «5 — mpodeccrnonam» Omaroma-
ps aktuBHOM nojiepkke OIS B mepeune HanpaBiIeHUI

dations introduced visitors to their joint programmes and
answered questions online. The Exhibition was organized
in the fall of 2020 as part of the Russian—-German Year of
Scientific and Educational Partnerships 2018-2020, which
was held under the patronage of the Ministry of Foreign
Affairs of the Russian Federation and the Ministry of
Foreign Affairs of the Federal Republic of Germany, as
well as with the support of the Ministry of Science and
Higher Education of Russia.

Career Forums at MIPT and MEPhI. MIPT and
MEPhHI, both having JINR-based departments, have re-
cently held career forums aimed at informing students
about the competencies required for participation in the
current and future projects at the Institute.

Over 30 high-tech science companies took part in the
online MIPT Career Day held on 30 October — 2 November
on the Facultetus platform. In 2020, more than 250 stu-
dents have registered for the MIPT Career Day, and the
organizers’ promo video has got about 2 000 views.
Interaction with the target audience provided opportuni-
ties to post information on vacancies, present resumes, and
communicate online.

On 9-13 November, NRNU MEPhI also held an on-
line Forum “Start of a Career: Autumn”. The event was
held on the Discord platform, where open live sessions
with the organizations’ representatives were streamed to
the official Forum group in Vkontakte. A virtual represen-
tation of JINR with detailed information about the organi-
zation, as well as virtual tours of and online excursions to
the facilities were available at the Forum site. The partici-
pants also listened to the JINR researchers’ presentations
on the construction of the NICA accelerator complex and
the competencies in demand for it, as well as on the pro-
grammes offered by the JINR UC.

In total, over 90 Russian enterprises have taken part in
the MEPhI Forum. Over 4 000 students have registered for
the event and about 3 000 people have watched its opening
online.

Career forums and job fairs for students allow em-
ployers to deploy their virtual representations to interview
field-oriented students, run introductory master classes,
and deliver overview lectures in the online format.

All-Russian Student Olympiad “I Am a Professi-
onal”. “I Am a Professional” is a large-scale new-format
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OJINMITHA/IBI TTOSIBUIIOCH HOBOE — «DH3UKa U TEXHOJIOTUH
YHUKAJIBHBIX HAayYHBIX YCTAHOBOK KJIacca MeracaieHcy.
[Ipemtoxkerre 0 BBEICHUN HOBOTO HAIPABIICHUS BBIIBH-
HyT MOCKOBCKHH (hU3UKO-TEXHHUCSCKUI WHCTUTYT, OH JKe
BBICTYIIAE€T €ro KyparopoM. TeXHHYECKYIO MOIIACPKKY
OJIUMIIUA/IbI OcylecTBIsIeT Anaeke, ¢ kotopsiM OUSU He
TIEPBEII TOIl COTPYNHUYACT B cepe peann3anuu oopas3o-
BAaTEJIbHBIX MTPOEKTOB.

OUSIN rotoB npuHATH MOOETUTENCH OJTUMITHAIBI HA
CTaXXMPOBKY, a Takxke B corpyauuuectse ¢ MOTU npu-
HATH MOOETUTENIeH B MarucTpaTypy M aclHpaHTypy Ha
6azoByto kadenpy OUAN B MOTU. Jlyumme y4acTHHKH
TTONTyYaT JCHEKHbBIC PU3BL. Pe3ynbTaTel OMyOIMKOBAHEI B
staBape 2021 1.

W3 mectu By30B, B KOTOPBIX €CTh 0a30BbIe Kaeaps
OWUSIN, ueThipe By3a SIBISIIOTCS] yYaCTHUKAMU OJIMMITAA]IbI
«$1 — mpodeccuonan» — aro MUOU, MI'Y, CIIoI'Y u
MO®TUN.

Hosoe uHGopManoHHbIE
HeHTpbl. 9 jnexabpst B ¢opmare OHJIAlH Ha CEMHHape,

HaIlpaBJICHUE —

MOCBSIIICHHOM ~HOBOMY ~ HAMPABICHUIO JICSTEIHHOCTH
OUSIN — wundopmannonusiM 1entpam (MII), Obita
paccmotrpena konmnenuus WL OSSN u BO3MOKHOCTEH

WCIIONBb30BaHus B jestenbHocTu ML mporpamm moaro-
TOBKHU Kagpos YHII.

Hupexrop VHI[ C.3. Ilakynsk mO3HaKOMHJI yd9acT-
HHUKOB C NpOorpaMMaMi TOATOTOBKU KajapoB B OUSU B
MPUIOKEHUH K fesrenpbHocTy ML — ¢ HoBO# nucTaHuu-
oHHoI1 nporpammoit st cryaentos INTEREST, ¢ noaro-
TOBJICHHBIMH BHUPTYaJIbHBIMU JKCKYPCHUSIMHU, C WHIKEHEP-
HBIM NPAKTUKyMOM M JIpyrumu nporpammamu YHII s
MOJIOZIBIX YUEHBIX Pa3HbIX CTPaH.

O BO3MOXKHOCTSIX 00pa3oBaTenbHOro moprana edu.
JiNr.ru, BKJIFOYAOIIETO JIEKIIMH BEAYIIUX YYEHBIX IO Te-
Maruke uccnenoBannii OMSIUN, supryamsasie 1 VR-3Kc-
Kypcuu Ha 06a30BBIe YCTAHOBKH, a TAK)KE O MEPCIIEKTUBAX
corpyaandectsa ¢ ML OMAN mo Bcem mpencTaBieHHBIM
HalpaBJICHUSIM paccKa3al PYKOBOIUTENb OTJena paspa-
00TKM W co3JaHusi oOpaszoBaresibHbIX nporpamm Y HIT
1O. A. TlaneOparie. Ha BcTpeue o0cykmanach BO3MOXK-
HOCTh TepeBOJIa JEKIIMOHHBIX KYpPCOB U JPYTUX HUHCTPY-
MEHTOB Ha SI3BIKH YYaCTBYIOIUX CTPaH, a TaKkKe He0OXo-
JUMOCTBH 0TOOpa U LIEJIEBOTO CO3JMaHMs O0YyYaIOIINX Kyp-
COB UCXO[IS U3 CIICNN(UKN HHTEPECa KOHKPETHOM CTPaHBI.
Brut0 0TMEYeHO, YTO MCIONIB30BaHHUE IIUPOKOTO CIIEKTpPa
BHPTYaJIbHOTO 00Pa30BaHUS JTOCTYITHO BCEM 3aWHTEPECO-
BaHHBIM CTOPOHAM, HO BMECTE C TeM TpeOyeT oOydeHHs

educational Olympiad for BSc, MSc, and PhD students
specializing in engineering, humanities, and science. The
tasks for students were invented by the experts from the
leading Russian universities and the largest companies of
the country.

At the beginning of October, in the 4th season of the
All-Russian Student Olympiad, with the active support
from JINR, a new direction was added to the existing
list: “Physics and Technology of Unique Megascience
Facilities”. This was proposed by the Moscow Institute of
Physics and Technology (MIPT) that also acts as the su-
pervisor of the new direction. The technical support of the
Olympiad was provided by Yandex cooperating with JINR
in the field of education.

JINR is ready to welcome the Olympiad participants
for training and, jointly with MIPT, to enroll the winners
of the Olympiad on the master and postgraduate studies at
the JINR-based department of MIPT. The best participants
will receive money prizes. The results were published in
January 2021.

Out of the six universities that have JINR-based
departments, four take part in the Olympiad “I Am a
Professional”: MEPhI, MSU, SPbU, and MIPT.

New Direction — Information Centres. On
9 December, a seminar dedicated to a new direction of
JINR activities — Information Centres (IC) — was held
in the online format. Participants of the event considered
the concept of information centres at JINR and the oppor-
tunities to use the JINR UC training programmes in IC
activities.

Director of the JINR University Centre
Prof. S. Pakulyak presented the training programmes at
JINR as they can be applied to the work of IC. He spoke
about the new online student programme INTEREST,
virtual excursions, engineering training and other UC
programmes intended for young scientists from different
countries.

Head of the UC Department of Development of
Educational Programmes Yu. Panebrattsev told the partici-
pants about the opportunities of the edu.jinr.ru educational
portal, which includes lectures by the leading scientists on
the topics of the JINR research, virtual excursions to the
basic facilities, as well as the prospects for cooperation
with JINR Information Centres in all the presented fields.
Participants of the seminar also discussed a possibility of
translating lecture courses and other instruments into the
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Mockga, okTs10ps. Crern OSSN Ha roduneiiHoMm
Beepoccuiickom dectuaze NAUKA 0+

languages of the Member States, as well as the necessity
of selection and development of training courses targeted
at the specific interests of a particular country. It was noted
that the use of a wide range of virtual education is avail-
able to all interested countries. However, it also requires
training under the supervision of the developers, and in

EI

Moscow, October. The JINR stand at the jubilee All-Russian
Science Festival NAUKA 0+

this regard, the consolidating role of JINR Information
Centres is essential.

At the seminar, a leading specialist of the UC
Department of Development of Educational Programmes
K. Klygina gave a talk on the status of the educational
project “Virtual Laboratory” and its introductory courses
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0] PYKOBOJCTBOM DPa3pabOTUMKOB, MOSTOMY OCOOEHHO
BakHa KOHcoHaupyromas poias UL OMAN.

Benymmii criermanuct otaena pa3paboTKH M co3fa-
Hus obpasoBarenbHeIx mporpamm YHI K. B. Knsirmaa
pacckazana o craryce odpa3oBarensHoOro mpoexra OUSAN
«BupryanpHas 1a60paToOpHs» W BXOISIINX B HETO BBOJ-
HBIX Kypcax MO TeMaTHKe sAepHOH (U3UKH, O BUPTyallb-
HBIX 1 MHKEHEPHBIX TPAKTHKYMaXx [UIsl CTYAEHTOB, a TAKKe
0 TIEpCIIEKTHBAaX OTKPBITHSI HOBOTO HampasieHus Remote
Labs, koTopoe 1mo3BONHUT CTYACHTaM yIaJeHHO OCBAHBATH
paboTy Ha pealbHBIX (PU3NUECKUX YCTAHOBKAX.

Cemunap cobpan 6onee 70 y4acTHUKOB U3 YHUBEp-
CUTETOB M Hay4HbIX OpraHuszauuii bonrapuu, BorerHama,
Erunra, Monnossl, Monromuu, Poccuun, PywmbiHumy,
Cepbun, Cnoakun, Yexun, FOAP, a Taxxke u3 MexIyHa-
pomHOit opranm3anuy ApaOCKOTO areHTCTBA MO aTOMHON
sHepruu. lIpoBeneHne cemuHapa OBIIO MHUIWHPOBA-
HO AkazeMueil HaydHBIX HCCIICIOBAHWN WM TEXHOJIOTHH
(ASRT) Apa6ckoii Pecrry6muku Erurmer.

10-ii Bcepoccuiickuii ¢pectuBaar NAUKA 0+.
B oxra6pe OMSAM mpuHMMan ydacThe B KpyIHEHIIEM
MIPOCBETUTEIECKOM TIPOEKTE B OOJIACTH TOMYJSIpU3anN
Hayku — Bcepoccuiickom ¢dectuBare NAUKA 0+ B
Mockse Ha neHTpanbHOl iouaake Ha Kpacnoit [1pecne

U ylaJeHHO — B OHJIalH-pexume. [lpuopurteTHoe Ha-
mpaBieHNWEe [UIST OOMJICHHOTO HAydHOTO (eCTHBAIL
NAUKA 0+ — «¢uzuka Oymyiiero» B CBSI3H € MPa3IHO-
BaHUEM 75-JIeTHETO F00MIes aTOMHOW MPOMBIIIIEHHOCTH
Poccun.

«®uznka Oymymero» or OUAN Opina mpencrasieHa
B HAyYHBIX IKCIIO3MIUIX, MAcTep-KIaccax OT MOJOBIX
YUCHBIX, HAay4HO-TIOMYJSIPHBIX JIEKIUSIX W OHJIANH-3KC-
KypcHsx 1o jadoparopusiM MHCTUTYTa, a TakkKe BIEPBBIC
MIOCETUTEINH TTO3HAKOMIIIHCH ¢ 3D-3KcroHaTaMu B BUPTY-
aJIbHOM MYy3€€ HayKH, JOCTYI K KOTOPOMY OyZA€T OTKPBIT U
TTOCITe 3aBEPIICHHUS (PeCTUBAIS.

B paMKkax HHTEpakTHBHON BBICTABKM Ha CTEHJE
OUSUN Obitr ipeACTaBICHBI MaKeTHI ICHCTBYIOIINX yCTa-
HOBOK MIHCTHTYTa M 30Ha NHTEPAKTHUBHBIX MacTEpP-KJIACCOB
10 TeMaM: paJHaluoOHHas HeHpOoOMOIoTus, HU3KOTEMIIe-
paTypHBbI€ IKCTIEPUMEHTBI, CO3J[aHIEe MUKPOCKOIA C TOMO-
IMIBIO JIA3EPHON yKa3KH, pOOOTH3UPOBAHHBIE MEXaHU3MBI,
«WOW! Xumudeckne SKCIepUMEHTBI», YTO TAKOE pajina-
UL ¥ TIOYeMy ee He clenyeT 0osAThcs. OpraHu3anuio 1
paboTy cTeH/a Bena rpyIina COUNaIbHbIX KOMMYHUKaINH
YHIL.

on nuclear physics and virtual and engineering workshops
for students. She also mentioned the future plans to start a
new project called Remote Labs that will allow students to
work at the real physical facilities remotely.

The seminar brought together over 70 participants
from universities and scientific organizations in Bulgaria,
the Czech Republic, Egypt, Moldova, Mongolia, Romania,
Russia, Serbia, Slovakia, South Africa, Vietnam, as well
as from the international organization of the Arab Atomic
Energy Agency. Holding of this event was initiated by the
Academy of Scientific Research and Technology (ASRT)
of the Arab Republic of Egypt.

The X All-Russian Science Festival NAUKA 0+. In
October 2020, JINR took part in the largest educational
project in the field of science outreach — the All-Russian
Science Festival NAUKA 0+ held both in Moscow at the
central site on Krasnaya Presnya and in the online format.
The priority area for this Science Festival NAUKA 0+ was
“Physics of the Future”, due to the celebration of the 75th
anniversary of the Russian nuclear industry.

As for JINR, “Physics of the Future” was presented in
scientific expositions, master classes by young scientists,
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popular science lectures and online tours of the laborato-
ries of the Institute. For the first time, visitors got a chance
to see 3D exhibits in the Virtual Science Museum, access
to which will be open after the end of the Festival as well.

The interactive exhibition at the JINR stand featured
models of the existing installations of the Institute and a
zone of interactive master classes on the following top-
ics: radiation neurobiology; low-temperature experiments;
making a microscope using a laser pointer; robotic mech-
anisms; WOW! chemistry experiments; what radiation is
and why you shouldn’t be afraid of it.

The stand was developed and attended by the UC
Social Communications Group.
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Teopernueckue u IKCIEPUMEHTAIbHBIEC
NEPCHEeKTUBLI B (PU3UKE aPOMATHBIX
a/IPOHOB, KBAPKOHUSA M MYJILTUKBAPKOB

OpHO W3 IEPBOCTENIEHHBIX 3a1a4 aJPOHHON (PH3UKH
SIBJISICTCSl U3YUCHUE IMPUPOALI caMHX aapoHoB. [Tostomy
OCHOBHAsl IIeJIb WCCJIENOBAaHMI CBsi3aHa C JByMs (yH-
JaMCHTaJIbHbIMU BOHpOC&MI/I: N3 Y€Tr0 COCTOAT aApOHBbI
1 KaK OHM poXparoTcss B pamkax KXJ| — cubHOB3an-
MozeiicTBytomieit  komroHeHTbl CTaHaapTHOW Mojen?
AJIpoHHAs CHEKTPOCKOMMS SIBIISIETCSI TTOJIE3HBIM M IIPOBE-
PEHHBIM BpPEMEHEM HMHCTPYMEHTOM Ayt moHnManust KX/
OKCepUMEHTANbHbIE UCCIEIOBAHUS CTPYKTYpPhl M CIICK-
Tpa apoOHOB B MpOIEccax aApOH-aJPOHHOTO PACCESHHS,
(hOTOH-, ME30H- M ANEKTPOHHOTO POXKJICHHUSI M3 HYKIOHOB
Ha MHpPOBBIX YCTaHOBKax MNPHUBEIN K OTPOMHOMY POCTY
MMEIOIINXCS JTAaHHBIX, KOTOPBIE 3HAYUTENBHO YITyUIIMIH
Hallli 3HAHUSI O CIIEKTpe OapHOHOB U ME30HOB, YCTAHOBHB
IpPU 3TOM CYIIECTBOBaHME HOBBIX (opm Mmarepuu [1, 2].
Hecmotpst Ha 310, MHOTHE OOHAPYKEHHBIE COCTOSIHHUSI OCTa-

I0TCs1 3araJIOYHBIMU U HE HAXOJSIT OTHO3HAYHOM HHTEpIIpe-
TaIMX B PaMKaX CYIICCTBYIOIINX TEOPETUUCCKUX MOJICIICH.
D710 CTUMYIHUPYET AalbHEUIINe TIOMCKH, UICH U MOIXOJIbI
JUIsT BBSICHEHHMsI uX Tipupozs [3, 4]. CyrectByroriuie Kc-
MepUMEHTaJIbHBIE YCTaHOBKH, Takue kak BES-111, Belle 1l u
LHCb, a Taxxe crposuuecs FAIR, NICA u moxepHusupo-
BanHas Bepcust J-PARC npencrasisitor coboii moaxosiiye
HWHCTPYMEHTBI JIJISI IOCTHKEHHST YKa3aHHOMN LIEITH.
HccrienoBanue TSHKEIBIX apOMATHBIX aJpOHOB U Yap-
MOHUENONOOHBIX COCTOSHHUM SABISIETCS OXHMM M3 Hanbo-
Jiee aKTyaJbHBIX M IMEPCIICKTUBHBIX HAIPaBICHHHA B CO-
BpPEMEHHOU (hpHU3HKE IMEeMEHTapHbIX YacTull. IMeHHO oua-
POBaHHBIN KBAapK pacrioiaraeTcs B He COBCeM Onarorpu-
STHOW 00JIACTH MAcC, MOCKOJIBKY HE SIBJISICTCS HU JICTKUM
KBapKOM, Ui KOTOPOTO OMpaBaHa [[BETOBAsi CHMMETpUSI,
HU JOCTATOYHO TSDKEIBIM IS TOTO, YTOOBI MOXKHO OBLIO

M. Yu. Barabanov, A.S. Vodopyanov, A. Kisiel

Theoretical and Experimental Challenges
in Flavor Hadrons, Quarkonium

and Multiquark Physics

One of the primary efforts in hadron physics is to
understand the nature of hadrons. Therefore, a great deal
of research activity revolves around two fundamental
questions: what constituents are the hadrons made of and
how does QCD, the strong interaction component of the
Standard Model, produce them? To understand the mea-
surable content of QCD, hadron spectroscopy is a valuable
and time-tested tool. Experimental investigations of had-
ron structure and spectrum via hadron-hadron scattering
processes, photon-, meson- and electro-production from
nucleons at facilities worldwide have produced an enor-
mous growth of available data that vastly improved our
knowledge of baryon and meson spectrum, establishing
the existence of new states of matter [1, 2]. Even so, many

observed states remain puzzling and cannot be uniquely
explained in the framework of the existing theoretical ap-
proaches. This stimulates and motivates for new searches
and ideas to understand their nature [3, 4]. The existing fa-
cilities and experiments: BES-I11, Belle 11 and LHCb, and
the planned ones: FAIR, NICA and the J-PARC upgraded
represent excellent tools to this end.

The physics of heavy-flavor hadrons and charmoni-
um-like mesons is one of the most relevant and promising
areas in modern particle physics. The charm quark, in par-
ticular, sits in an uncomfortable mass region as it is neither
a light quark for which a flavor symmetry extension is jus-
tified, nor is heavy enough to allow for a reliable heavy-
quark expansion and associated factorization theorems as




B JIABOPATOPUAX MHCTUTYTA

AT THE LABORATORIES OF JINR

WCTIONB30BaTh TPOBEPEHHYIO TeopeMy (PaKTOpHU3aIIHH,
KaK B cllyyae MpeJIeCTHOTO KBapKa. DTO MPHUBENIO K TOSB-
JICHUIO Pa3JIMUHbIX MOJIEJICH JIJIsl OITMCAHMsI CIEKTpPA TshKe-
JBIX aJJPOHOB, WX PACIaJOB, OCIIULIANNN U (opMPaKTo-
POB, Cpeih KOTOPBIX PENATUBUCTCKAE KBAPKOBBIE MOJIETIH,
npasuia cyMMm KXJI, a3 peKTrBHBIC KBAPKOBBIC TIOIXOIBI,
KX/I Ha pemeTke, HenmepTypOaTHBHBIC MOAXOMBI, TaKHE
kak ypaBHeHus [laiicona—IlIBunrepa n bere—Conmmurepa,
moznemn Ham6y—ona-Jlasunno, a Takxe >heKkTHBHbIC
JIaTpaHKUaHbl 1 MOJICIIH CBS3aHHBIX KaHAJIOB.

C npyroil CTOPOHBI, SKCHEPUMEHTHI 1O AAPOHHON
CIICKTPOCKOIIMU HaXOAUJIMCh B LICHTPE BHUMAHUA (l)I/I3I/IKI/I
MPOLIOro cTojeTHst. X pe3ynbTarhl MpuBeld, HampuMep,
K Pa3BUTHIO KBAHTOBOW MEXaHWKH W aTOMHOU (DU3UKH, a
TaKke KBapKoBOW Mmomenu. OmHako, eciu Obl MBI JeH-
CTBUTEJILHO TIOHUMAJIHM CUJIbHOE B3aUMOJICICTBHE, aipOH-
Hasl CIIEKTPOCKONHS Ka3anach OBl CKOpee CKYYHBIM, YeM
MEePCNEKTUBHBIM 3aHATHEM. B NeMCTBUTEIBHOCTH JEJ0
00CTOUT HA0OOPOT: B TO BPeMsl KaK IKCIICPUMCHTATIBHBIC
7 TCOPETUYECKIE UCCICAOBAHMS CTAHOBATCS OoJiee yTOH-
YEHHBIMH M CIIOKHBIMH, KOJMYECTBO HEPEUICHHBIX IIPO-
onem yBenunuuBaeTcs. Jlaxke, Ka3aaoch Obl, XOPOIIO H3Y-
YEHHBIE COCTOSIHUS C TSDKEJIBIMU KBapKaMU MPOJIOJIKAIOT
MIPETIOTHOCUTh MHOYKECTBO CIOPIIPHU30B. DTO YKa3bIBaeT
Ha TO, YTO HAllI€ ITIOHUMAaHHUEC JHUHAMUKH BSaHMOﬂeﬁCTBHH

Ha OOJBIINX PACCTOSHHAX BCE €Il HaXOAUTCS Ha JIOBOJIb-
HO NPHUMHUTHUBHOW CTAJMH, U HAM €II[¢ MHOTOE MPEICTOUT
y3HATh U3 OYAyIIHX IKCIEPUMEHTOB 110 CIIEKTPOCKOIIUH.
B wactHocTH, HOBBIE (DOpPMBI Marepuu, TaKHe Kak
MYJIBTHKBApKOBBIC COCTOSIHUS, TIIFO0O0JBI WM THOPHIBI,
CIIOCOOHBI yIIIyOUTh HAIIW 3HAHUS O CHIBHOM B3aUMO-
JICUCTBHH U a[pOHHOU MaTepuu. B aToM cMBbIciie Oyayiue
SKCIIepUMEHTalIbHbIe ycTaHOBKH FAIR m MmomepHU3npo-
BanHas Bepcus J-PARC OynyT ciryxutb XYZ-pabprukamu,
MIPOM3BO/ISIIIMHI HE TOJIBKO MHOXKECTBO HEYJIOBUMBIX CO-
crosiuuii, Takux kak X(3872) wnu Z¢(3900)*, Ho u MHO-
rUX ApYyrux ¢ OGecrnpeneneHTHO# craTucTHkod. dusnka
D-Me30HOB Taxke NPONOKUT CBOE PAa3BUTHE, IOCKOIb-
Ky KBaHTOBble uucna Mezonos D*(2007)0, D*(2010)%,
Dy(2317)*,  Dy(2420)*, Dg(2536)*,  Dy(2600),
D*(2640)*, D.3(3040)*, manpumep, 10 CHX TIOp OXKHIA-
0T 9KCIEPUMEHTANBHOTO MOATBEPXKICHUS H SBISIOTCS
OOBEKTOM ITOBBIILICHHOTO HHTEpEeca Ul 3KCIEPHMEHTOB
BES-1Il u PANDA. Beicokasi paspeinaroiiasi Crocoo-
HOCTb OYIYIINX YKCIIEPUMEHTAIBHBIX YCTAHOBOK IT03BO-
JIAT BBINOJHUTH NPCHHU3UOHHBIC W3MCPCHUA JIMHENHBIX
pasMepoB ITHX YACTHIl, B KOHEYHOM MTOIE BBISBIISS HX
HUCTHHHYIO IPUPOAY, @ UMEHHO BBIICHHUTb, SBIISIOTCS JIH
OHHU ME30HaMH, TeTPaKBapKaMH WIIH aIPOHHBIMU MOJIe-
kysiamu [5, 6]. C apyroit CTOPOHBI, CTPYKTYpa aIpOHOB H

for the beauty quark. Various complementary theoretical
tools have emerged to determine the heavy hadrons spec-
trum, their decays, oscillations and form factors; among
them are relativistic quark models, QCD sum rules, heavy-
quark effective theory, lattice QCD, nonperturbative con-
tinuum approaches such as Dyson—-Schwinger and Bethe—
Salpeter equations and Nambu-Jona-Lasinio models, as
well as effective Lagrangians and coupled-channel models.

On the other hand, spectroscopy experiments were at
the heart of physics in the past century. Their results led, for
example, to the development of quantum mechanics and
atomic physics, but also to the quark model. However, if we
really understood the strong interaction, hadron spectrosco-
py would nowadays be a dull rather than a challenging en-
terprise. In fact, the contrary seems to be the case: while the
experimental and theoretical studies become more refined
and complex, the open problems are emphasized. Even the
heavy-quark states that were thought to be well understood,
have continued to produce many surprises. This indicates
that our understanding of long-distance dynamics is still at
a somewhat primitive stage, and we still have a great deal
to learn from future spectroscopy experiments.

In particular, new forms of hadronic matter like mul-
tiquark states, glueballs or hybrids will deepen our under-

standing of the strong interaction and hadronic matter. In
this context the future experimental facilities such as FAIR
and J-PARC upgraded will not only be a XYZ-factory pro-
ducing copious amounts of elusive states like X(3872)
or Z.(3900)* but many others with unprecedented statis-
tics. D-meson physics will also be pursued, as the quan-
tum numbers of the D*(2007)°, D*(2010)*, Dg,(2317)*,
D4(2420)*, D431 (2536)%, D;(2600) , D”(2640)%, D43(3040)*
mesons, for instance, still await experimental confirmation
and are of strong interest for the BES-I11 and PANDA ex-
periments. The high resolution of future facilities will also
allow one to make precision measurements of line shapes
of these particles, eventually revealing their true nature,
namely whether they are mesons, tetraquarks or hadronic
molecules [5, 6]. On the other hand, the structure of had-
rons and their formation imply the even deeper question
of how confinement is realized in QCD. From a different
viewpoint, one may likewise ask under which conditions
hadrons can be deconfined using temperature and density
as parameters. To this end, the existing heavy-ion collid-
ers, as well as the forthcoming ones such as NICA, repre-
sent the primary source to shed light on the phase diagram
and deconfinement.
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mporecc uxX (GOpMUPOBAHUS MOIPa3yMeBaloT emie Ooee
CJIOKHBIM BOIIPOC O TOM, KaK B JICHCTBUTCIHLHOCTH pea-
mu3yercsa koHpaiameHT B KX /1. Bompoc MoxHO mocra-
BHTH ¥ MHAYE, UCITIONB3YsI B KAUECTBE ITAPAMETPOB TeMITe-
parypy W IUIOTHOCTb: IPU KaKUX YCIOBHSIX PCaTH3yeTCs
nexoH(paiaMeHT? CyIecTBYIOINE KOJUTAWIEPHI TsKe-
JIBIX UOHOB W Oymymiue koytaitaeps!, Takue kak NICA,
MIPENICTABIAIOT COO0I 0CHOBHOW MCTOUYHHUK, KOTOPBIA MO-
JKET TPOJIUTh UCTUHHBIN CBET Ha (DAa30BYIO AMATPaMMY U
nexkoH(aHMEHT.

DKCIEPUMEHTBI C MPOTOH-IIPOTOHHBIMUA M IPOTOH-
SIIEPHBIMHU  CTOJIKHOBEHUSIMU C SpN o 27 I'»>B u cBe-
tiMocTbio L mo 1032 em2-¢7L, mwranupyemsie Ha NICA,
MOTYT CIOCOOCTBOBATH M3y4eHUIO CTPYKTYphl X(3872) u,
BO3MOXKHO, HEKOTOpPHIX Apyrux XYZ-me3o0HOB. B skcrme-
pUMEHTaX POXKIACHMsSI BOJW3M 1Mopora B 00JacTH SHEPruid
TopsiKa m ~8 B 1nomo0HBIC COCTOSIHUS MOTYT PO-
JKIAThCS C XapaKTEPHBIMH KHHETHYCCKHUMH JHEPTHSIMHU
OKOJIO HECKOJIbKUX COTE€H METadjIeKTPOHBOJIBT B CUCTEME
meHTpa Macc. CormacHo Hanbolee JeMOKPATUIHOW HHTEP-
nperaiu X(3872) npencrapisier THOPHUIHOE COCTOSIHUE
C OMHHHPYIOIIEH MOJEKYISPHOW KOMIOHEHTO# [7, 8].
ITockoTbKY BEpOSTHOCTD BEKUBAHUS MTOJOOHOM «MOJICKY-
JBI» C pa3zMepoM Ims ~ 9 M BHYTPH SICPHOTO BellleCTBa
OYCHBb Majia, € POXKJICHHC Ha SACPHON MUILICHH C pa3Me-

The experiments with proton—proton and proton—nu-
clei collisions with /S,y up to 27 GeV and luminosity
L up to 1032 cm=2.s71 planned at the NICA facility may
be suited to test the structure of X(3872) and, possibly,
some other XYZ mesons. In near threshold production
experiments in the \/%zS GeV energy range, these
states can be produced with typical kinetic energies of a
few hundred MeV in the center of mass system. Following
the most democratic interpretation, X(3872) represents a
hybrid structure with a most dominant molecular compo-
nent [7, 8]. Since the survival probability of an ry,s ~ 9 fm
“molecule” inside nuclear matter should be very small,
its production on a nuclear target with r,ns~5 fm or more
(A~60 or larger) should be strongly quenched. Thus, if the
hybrid picture is correct, the atomic number dependence of
X(3872) production at fixed /S,y should have a dramati-
cally different behavior than that of y’, which is long-lived
compact charmonium state (see the figure).

Few years ago the Memorandum of Understanding
was signed between the Joint Institute for Nuclear Research
(JINR) and the European Centre for Theoretical Studies in
Nuclear Physics and Related Areas (ECT*, Italy). ECT*
provides dedicated and structured combination of scientif-
ic activities for a large international scientific communi-
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POM Fyms~5 M 1 Gostee (A~ 60 u Gomee) GyeT CHITBHO 1O~
naBieHo. TakuM oOpa3zoM, ecrnu THOpHUIHAS UHTEpIpeTa-
st X(3872) BepHa, TO 3aBUCHMOCTh POJKICHHUSI OT aTOMHO-
ro HoMepa sipa npu (PUKCHPOBAHHOM 3HAYCHHH SHEPIUH
‘/ﬂ Oy/leT HOCUTh COBEPIICHHO WHOI Xapakrep, Hexe-
7 JUts citydast, koraa X(3872) npencrasisier co6oi 10iro-
JKUBYII[EE KOMIIAKTHOE COCTOSTHUE YapMOHHS ' (PHCYHOK).

Beepxy: poxxaenune X(3872) Ha npoTOHHON MHUIICHH (Fyms~ 1 hm).
Buano, uro X(3872) nokumaer o6iacTh B3aUMOIENCTBHS 10
TOrO, Kak chopMHpyeTCsl CBSI3aHHAS DD -KOMIOHEHTa. Buugy:
pokenne X(3872) na sjepHoit MuiieHd. BuaHo, 4To Hajau4ue
SZIPHOTO BelIeCTBa HapyaeT KorepeHTHoCTh (<200 k3B) mMex-
1y OT/ebHO BhIpaskeHHbIMH DO- 1 D" -cocrosmusmu (n306pa-
JKEHO MyHKTUPHOW JIMHHEH)

Top: X(3872) production on a proton target (r,ms~1 fm). Here
X(3872) escapes the target region before it establishes a signifi-
cant DD~ component. Bottom: X(3872) production on a nuclear
target. Here the presence of nuclear material disrupts the coher-
ence (<200 keV) between the well-separated D9 and D ° states
(represented by the dashed line)

ty. It promotes coordination of research efforts in nuclear
and hadron physics and the related areas. Following the
Memorandum, the two institutions will seek further oppor-
tunities to cooperate in the scientific research.

In 2019, it was decided by the ECT* Scientific Board
and the current ECT* director at that time, Prof. Jochen
Wambach, to hold an international workshop on this import-
ant and relevant topic entitled “Theoretical and experimen-
tal challenges in flavor hadrons, quarkonia and multiquark
physics”. The Scientific Board approved the international
organizing committee. To introduce and promote the top-
ics of the incoming events to a wider audience, ECT* has
proposed the series of “colloquia style” presentations. The
recorded presentation of the topic related to the workshop
is available on the website https://youtu.be/XweiOlqg6VvIA.
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Heckonbko et Ha3ax OBUT MOAMUCAH Me-
MOpaHIyM O B3auMonoHnMannu mexay OSSN
u EBponeickuM IEHTPOM TEOPETHYECKUX HC-
ClIeZIOBaHWH B OONACTH sAepHONH (GU3UKH H
cMmexHbix obmactax (ECT*, Wramums). ECT*
o0ecrieunBaeT IEJICHANPABICHHYIO H CTPYKTY-
PUPOBAHHYIO HAYYHYIO JEATEIHHOCTH B MHUPO-
BOM Hay49HOM cO0O0IMIecTBe. ITO CIIOCOOCTBYET
KOOPIMHAIIMN YCUJIMA B 00JAcTH SIIEPHON W
aapOHHON (H3MKH, a TakK)Ke B CMEXHBIX 00Ja-
CTSIX. B COOTBETCTBHM ¢ MEMOPaHIYMOM IBE
HayYHBIC OpTaHU3aINHU OyIyT MCKAaTh AabHEN-
IITH€ Ty TH COTPYIHUYECTBA B 00TACTH HAYIHBIX
HUCCIEIOBAHUMN.

B 2019 r. Yuensrii coBer ECT* coBmect-
HO C JEUCTBYIOIIMM B TO BpPEMS ITHUPEKTOPOM
nenTpa npodeccopom M. BamGaxoM mpuHsiIM
pelIeHne MPOBECTH MEXKIyHapogHOe padodee
COBEILAHUE 10 ITOM BAKHOM M aKTyaJbHOU Te-
MAaTHKe O]l Ha3BaHUeM « TeopeTHdecKne 1 K-
TIepUMEHTANIFHBIE TIEPCTICKTHUBEI B (PH3UKE apo-
MaTHBIX aJPOHOB, KBAPKOHHS M MYJIBTHKBap-
KOB». BB yTBEpXkKIE€H MEKAYHAapOAHBIA Opr-
KOMUTET. YTOOBI TTO3HAKOMUTH ITHPOKYIO ayIn-
TOPUIO C TEMATUKOM MPENCTOSALINX COBEILIAHUH,
ECT* npeanoxuii cepuro Mpe3eHTaIHii B CTUIIE
KOJUTOKBMYMOB. 3amcaHHast Ipe3eHTaIHs, CBSI-
3aHHAs C TEMaTUKOW COBEIIAHWs, TOCTYITHA I10
ceouike https://youtu.be/XweiOlg6vIA.
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Ixcnepument ALICE:
CTaTyC U NMePCHeKTUBBI

ALICE (A Large lon Collider Experiment) siBnsiercst MHOTOLIC-
JIEBBIM KCIIEPUMEHTOM JUISl UCCIICIOBAHUS B3aUMOJCHCTBUH TsKe-
ab1x noHoB. Jlerekrop ALICE 06bu1 cosnan juist usyuenust Gpusuku
CHUJIbHOB3aUMOZEHCTBYIONIEH MaTepuH, KBapK-IJIIOOHHON IIIa3Mbl
(KT'TI) B sapo-simepHBIX CTONKHOBEHHsiX Ha yckopurene LHC B
LIEPH. B Hacrosimiee Bpemsi B 3TOM 3KCIIEPUMEHTE YIaCTBYIOT OoJiee
1800 crienmanucto u3 174 nncrtutytoB 42 crpat. [J1aBHbIE yCHins
rpyrsl OUSIN B aHanu3e JaHHBIX M B (PU3UUCCKOM MOJIEJIMPOBA-
HUM OBUIM CKOHLIEHTPUPOBAHBI HAa H3YYEHHH (DEMTOCKONMYCCKHX
KOppEJISIMi, NCCIIeJOBAaHUN POXKJICHUS TSHKENBIX KBAPKOHHUEB U 00-
pa3oBaHMs BEKTOPHBIX ME30HOB B yikTpanepudepuueckux Ph—Phb-
CTOJIKHOBEHHSIX.

Kax yxxe oTMe4asoch, M3y4eHHE CTOJKHOBEHHH PEJISTHBUCT-
CKHX TSDKEITBIX HOHOB (BIUTOTH 10 HOHOB CBUHIIA) SBISICTCS TTIABHBIM
HanpasieHuem uccienoBanuii ALICE. Eme B mawane 1980-x rr.
OBUIO BBICKA3aHO MPEIMONmKeHue [1], 4T0 IKCTpEeManbHO BBICOKHE
TUTOTHOCTH SHEPTUH, IOCTUTAaEMBbIE B CTOJIKHOBEHHSIX TSIKEIBIX SIIEP
(A-A), MOTYT TIPUBOANTH K 0OPa30BaHUIO KBAPK-TIIFOOHHOW TIa3-

B. V. Batyunya, A. S. Vodopyanov

ALICE Experiment:
Status and Prospects

ALICE (A Large lon Collider Experiment) is a multipurpose
experiment for studying the interactions of heavy ions. The detector
was designed to study the physics of the strongly interacting mat-
ter, the quark—gluon plasma (QGP) in nucleus—nucleus collisions
at CERN LHC. More than 1 800 specialists from 174 institutes of
42 countries are currently participating in this experiment. The main
efforts of the JINR group in data analysis and physical simulation
were focused on the study of femtoscopic correlations, the study of
the production of heavy quarkonia and the production of light vector
mesons in ultraperipheral Pb—Pb collisions.

As already mentioned, the main focus of ALICE studies is the
collisions of relativistic heavy ions (up to lead ions). In the early
80s of the last century, it was assumed that extremely high ener-
gy densities achieved in collisions of heavy nuclei (A—A) can result
in the formation of quark—gluon plasma, a state characterized by
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MBI — COCTOSIHHIO MaTepHH, B KOTOPOM KBapKH, Oymaydu
CBSI3aHHBIMH B OOBIYHOM BEIIECTBE B OOJiee CIOKHbBIE Ya-
CTHIIBI, 0CBOOOXKJAFOTCS M JIBUTAIOTCS CBOOOIHO 110 BCEMY
o6wemy (quark deconfinement). CormacHo TeopeTHIeCKAM
npeacTaBaeHUsIM [2] OMHHUM W3 OCHOBHBIX TMPOSIBICHHI
KI'TI 6sut0 nonaeieHue Bbixoga (Raa) TSOKETBIX KBapKo-
HHUEB B CTOJKHOBEHHMSIX TSKENBIX SIep 10 CPABHEHHIO C
B3aHMOJICHCTBHEM ITyYKOB IIPOTOHOB, YTO NEHCTBUTEILHO
Habmonanock aist Beixoga J/y B Pb—Pb-cronkHoBenusx B
skcriepumente NASO [3].

Ilpu stom mpeamonaramocs [4], 9to mOCTHKEHHE
nosiHoro cocrosiHust KI'TI MoxeT mpousoiitu mpu Oosiee
TUIOTHOW YHEPTHH CTOJIKHOBEHHH C YBEJIMUCHNEM SHEPTUU
YCKOPUTEJICH, YTO JTOJDKHO NMPUBECTH K YCHJICHHIO T10Ja-
BJICHHS BbIX0JIa KBapkoHHEB. OJHAKO pe3yNbTaThl KCIIe-
pumenToB Ha yckoputene RHIC (CILIA) He nonTBepanin
Takoe ycuienue [5], 9To BeI3BaIo GONBIION HHTEPEC K HC-
cienoBanusM Ha yckoputene LHC ¢ noBeienuem sHep-
run B 10-20 pa3. Ha puc. 1 npueneHsl BenmuuHbl Rap
B 3aBHCHMOCTH OT 4HCJIa HyKIOHOB-y4acTHUKOB (Npart) B
CTOJIKHOBEHUSIX siziep jutst J/y-4acTull, OIydeHHBIC B 9KC-
nepumentax ALICE [6] u PHENIX [5]. Buaso, 4to Benu-
ynHa Raa 1ipu sHEprEn LHC 3ameTHO yMeHbIIMIACK, 0CO-
O€HHO TSI OOJIBIITHX Npart, T.€. a1 Oonee TMEHTPATBHBIX
CTOJIKHOBEHMH sifiep. Takoe yMEHbIICHHE BEITUYUHBI Rpap

partonic degrees of freedom [1]. According to theoretical
predictions [2], one of the main signatures of such matter
was the suppression of the production of heavy quarkonia
(Raa) in heavy nuclei collisions compared to the pp inter-
actions that was actually observed for J/y suppression in
Pb—Pb collisions in the NA50 experiment [3]. It was also
supposed [4] that the full QGP stage may occur at higher
collision energy density with increase of an energy of the
accelerator, that must lead to an enhancement of the quar-
konia suppression. However, the results at the RHIC accel-
erator (USA) have not conformed to such an enhancement
[5], that excited high interest to the investigation at the
LHC with 10-20 times increase of energy. Figure 1 shows
the Rpa values depending on the number of nucleons-par-
ticipants (Npart) in the nuclear collisions for J/y particles
obtained in the ALICE [6] and PHENIX [5] experiments.
One can see that the Raa values at the LHC energy signifi-
cantly decreased, especially at large Nyqq, i.€., for more
central collisions of nuclei.

Such a decrease in the Ryp Values was explained theo-
retically [7] by a strengthening of the regeneration mecha-
nism of heavy quarkonia in QGP at the LHC energy due to
the abundant production of heavy quarks. The Raa values

AT THE LABORATORIES OF JINR

OBLIO OOBSICHEHO TEOPETHICCKH [7] yCHIICHHEM MeXaHU3-
Ma pereHepauuy Tsokenbix kBapkoHueB B KI'TI npu snep-
rusix LHC u3-3a 00MIbHOTO pOXKICHUSI TSHKEITBIX KBAPKOB.
Benmunasl Rpp OBITH Takyke M3MEPEHBI B SKCIEPUMEH-
te ALICE s Gonee Tsokensix cocrosuuii Y'(1S) [8]. B
paMKax THAPOAMHAMHUYECKHX MOJEJeH BO3HMKAIOIAs B
A—A-CTONKHOBEHHSIX C)KaTasl CHIBHOB3aNMOACHUCTBYIO-
Imasi CUCTeMa IO/IBEPraeTcs MPOAOIbHOMY U MOIEPEIHO-
MY PaCIIMPEHHIO, OMPEAENAIOMEMY pa3Mepbl HCTOUHUKA
W3ITy4eHNs] HaOII0AaeMbIX YaCTHUII.

OKCTEepUMEHTAIBHO MPOCTPAHCTBEHHBIE W Bpe-
MEHHBIE Pa3Mepbl TAKUX MCTOUYHUKOB MOTYT OBITH M3Me-

Puc. 1. TTonasnenue Boixona Jhy-4actuil B A—A-CTOIKHOBEHHUSIX
B 3aBUCHMOCTH OT YHCJIa HYKIOHOB-y4aCTHUKOB

ALICE Preliminary, Pb—Pb Vsyy = 2.76 TeV, L = 70 pb_l
M Inclusive Jhy, 2.5 <y <4,0 <pr<8 GeV/c global sys. =£14%
PHEHIX (PRC 84(2011) 054912), Au—Au Vsyy = 0.2 TeV
|| | O Inclusive Jhy, 1.2 <|y| <2.2, pr>0 GeV/c global sys. =+9.2%
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Fig. 1. Suppression values of J/y particle yield in A-A collisions
versus a number of nucleons-participants

were also measured in the ALICE experiment for more
heavy states Y'(1S) [8]. In frames of hydrodynamic models
the highly compressed strongly-interacting system in A-A
collisions is expected to undergo longitudinal and trans-
verse expansions, defining a size of the particle emitting
source. Experimentally, such an expansion can manifest
itself through the Bose—Einstein correlations (femtosco-
pic) [9] for pairs of identical particles or through the cor-
relations of non-identical particle pairs due to strong inter-
actions in the final state [10]. An important characteristic
is the fall-down character of the radius behavior with in-
crease of a transverse momentum conditioned in the model
by parton and particle collective flows at the stages of QGP
and hadronization in the A-A collisions. The same behav-
ior of radii has been observed in the ALICE experiment for
pairs of different types [11]. A possible manifestation of
the collective effects at a production of the small systems
in pp and p-Pb collisions is actively discussed in virtue of
such observations as the “ridge” effect (CMS, LHC) [12]
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pensl wepe3 koppemsiun  (pemrockomnmueckue) boze—
Ditamreiina [9] st map TOXICCTBEHHBIX YACTHIL HIIH
gepe3 KOPPEISIIIUY Map HETOKACCTBEHHBIX YACTHIT 33 CUET
B3aUMOJIENCTBHI B KOHeuHOM cocrosiauu [10]. BaskHoit
XapaKTEPUCTUKON TaKMX M3MEPEHUH SBISIETCS CHadaro-
Uil XapakTep TMOBEACHUS PaIHyCcOB C POCTOM IOIMEpey-
HOTO WMITyJIbCa Taphbl YacTHIl, 00yCIOBICHHBINH B MoJIe-
M KOJUTCKTHBHBIMH TIOTOKAMH MApTOHOB WM YACTHIl HA
cranuu KI'TI u agponmsamum mpu A—A-CTONKHOBEHHSX.
IMomoOHoe moBeneHue paauycoB Hadmonaercss B ALICE
JUTSI TIAp YaCTHII PA3IHYHbIX THITOB [11].

B mocrenare TomBI aKTHBHO 00CYXIaeTCsS BO3MOXK-
HOE TPOSIBIICHHE KOJUIEKTUBHBIX 3(PPEKTOB mpHu 00pa-
30BaHWH MajbIX CHCTEM B P—p- u P—Pb-cromkHoBeHMSX
HA OCHOBAaHWH TaKWX HaOMIOmeHWi, kak «ridge» sddext
(CMS, LHC) [12], u yBenuueHne BBIXO/A CTPAHHBIX Ya-
CTHII ¢ pOCTOM MHOXecTBeHHOCTH coObITHit (ALICE)
[13]. Ha puc. 2 mpuBeieHbI HOBBIC PE3YIBTATHI, TTOTYUYCH-
ubie rpymmoit OUSN u mokasanusie Ha KoHbepentmn [14]
JUTSL CPEIJHEr0 pajyyca HCTOYHMKA Rj, B 3aBHCHMOCTH
OT TomepedHoil Macckl map gactuiy My =y kZ+m? | e
kT — momepevHbIi UMITYJIbC Mapsl ¥ M — Macca YacTH-
161, 3/1€Ch Taphl MHOHOB U KAOHOB PACCMATPHBAIHCEH OT-

JeTbHO ISt coOBITHI ¢ HammuneM (cdepucntu St<0,3)
u 6e3 namuuus (St>0,7) crpyit. Buano, uto crniagarommit
XapakTep 3aBUCUMOCTEH paJilyCoB MCTOYHHMKA OT My Ha-
Omomaercss B 000MX CIIydasix, B TOM YHUCIIe U B COOBITHSIX
0e3 00pa3oBaHU CTPYi, 9TO MOXKET O3HAYaTh HEKOTOPOE
MPOSIBIICHUE KOJUICKTHBHBIX THIPOJTHHAMUYCCKHX Me-
XaHU3MOB. DTH TpEABapUTEIbHbIC PE3YNIbTaThl TPEOYyIOT
JlabHEHMIIEH MPOBEPKM Ha YBEJIWYEHHOM CTATUCTHKE B
p—-p- u p—Pb-cTonkHOBeHHSIX.

B Hacrosiiee BpeMmsi YCKOPUTEIbHBIH KOMIUIEKC B
HEPH ocranosnen s noaroroku nepesona LHC k pa-
oote ¢ Bbicokoit ceeTumocThio (Run 3, HL-LHC), nauano
KOTOPOH 3aIUIaHMPOBAHO Ha TIepByio mnojioBuHy 2022 T
Ha Bcex ycranoBkax LHC mnpoBoanTcs MonmepHH3anus
pasnnunbix gerekTopoB. Ha ycranoske ALICE wamnGo-
Jee cepbe3Hble M3MEHEeHUs OyIyT cIenaHbl JUlsl BHYTPEH-
HEH TPEKOBOW CHUCTEMBI C KPEMHHEBBIMHU JIETEKTOPAaMH U
JUIsl BHEIIHEH TPEKOBOM BPEMSINPOCKLIUOHHON KaMeEpBbl.
[TnaHupyercsi NpOBECTH HOBBIE HCCIESAOBAHMS 110 MHOTUM
TeMaM U MPOBEPUTD YacTh Y)KE MMOTYyYCHHBIX PEe3yJIbTaTOB
Ha yBEJIMYEHHOW CTATUCTHUKE.

Puc. 2. 3aBucumocTsb paamycos

- s
| i 8
- ALICE Preliminary @ -
- pp sy =13 TeV

—_—

G G
Rig- fm &} _ Ny < 18 Tt b g < Ny < 30 KEKE HCTOYHHUKOB W3imydeHus: Ry,
g 05.<03 [ +5.<03 MHOHOB M KAOHOB OT My /ISt CO-
I o ST> 0'7 ﬂ}ST> 0'7 obrruii ¢ HamaureM (St < 0,3) u
3k =L == 6e3 mammuns (St> 0,7) crpyit

!

§ Fig. 2. The radii of emitting
. . . source of pions and kaons RS,

0.2 0.4 0.6 0.8 1.0 0.2 0.4
(mp), GeV/e

0.6 '0 8. ' '10' versus my for the events with
' .(mT> GeV/e (St < 0.3) and without (St > 0.7)

and the enhancement of going out of strange particles with
a rise of the event multiplicity (ALICE) [13]. Figure 2
shows the new results of the JINR group [14] for the mean
source radius RS, versus transverse momentum of the
pair of particles my =4/ kT2+ m?, where ky is transverse
momentum of the pair and m is the mass of the particle.
The pion and kaon pairs were considered here separately
for events with (sphericity St <0.3) and without (St>0.7)
jet selection. It is seen that the descending character of the
dependence of radii on my is observed in both cases, i.e.,
including the events without jet productions that may be
a manifestation of collective hydrodynamic mechanisms.

N | 25

jet selection

These preliminary results require further verification with
the higher statistics in pp and p—Pb interactions.

The operation of the CERN accelerator system has
been stopped to prepare the LHC for operation with high
luminosity (Run 3, HL-LHC), which is scheduled to start
in the first half of 2022. Various detectors of all the LHC
facilities are being upgraded now. The most serious chang-
es at the ALICE facility will be made to the Inner Tracking
System with silicon detectors and to the external tracking
Time Projection Chamber. It is planned to conduct new
research on many topics and check some of the already
obtained results at higher statistics.
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H.Jl. Tonunun

KoHTposibHas cOopka

MATHUTONPOBOAA
MPD B OUSAHU

13 uronst 2020 . B 3ane ycranosku MPD komrmiexca NICA
ObuIa HavYaTa KOHTPOJIbHASI COOpKa MarHUTOIPOBOJA COJICHOU-
JTAJIBHOTO CTIIEKTPOMETPUYECKOTO0 MAarHuTa 3TOH yCTAaHOBKH
(6omee moapo6GHO 06 3TOM MpoLEayPE COOOIIATOCH B OKTAOPh-
ckoM Ne 2 «NICA Bulletinx»: http://www.jinr.ru/wp-content/
uploads/NICA%20Bulletin/NICABulletin_v2.pdf).

Bblny CMOHTHPOBAHBI TPAHCIIOPTHBIE TEIIEKKU HA OLIOPax
JIO’KEMEHTa, COOpaH JIO)KEMEHT, YCTaHOBIICHBI HIDKHUE 13 TTuT,
[IPE/1yCTAaHOBIICHbI OIOPHBIE KOJIbIA, COOpPaHbl TPAHCIIOPTHBIE
OTIOPBI MIOJTFOCOB U OTPAO0TaHA TEXHOJIOTHs YCTAHOBKHU 44-TOH-
HbIX MTOJIFOCOB Ha UX TPAHCIIOPTHBLIC OITOPLI.

Ha puc. 1, 2 npencrasieHsl pe3yinbTaTbl H3MEpEeHUI OT-
KJIOHEHUH OT IUIOCKOCTHOCTH Ha Jtane cOopku 13 mumt, BbI-
nojHeHHbIX cneruanuctamu 3 OO0 «IIpombliIeHHbIE H3Me-
penusi» (Cankr-IletepOypr), Bce pasMepbl B MUILTUMETPAX.

N. D. Topilin

Test Assembly of the MPD
Magnetic Circuit at JINR

On 13 July 2020, in the MPD hall of the NICA Complex,
the test assembly of the magnetic circuit of the solenoid spec-
trometric magnet of the MPD facility was started (for more de-
tail refer to “NICA Bulletin” No. 2, Oct.: http://www.jinr.ru/wp-
content/uploads/NICA%20Bulletin/NICABulletin_v2.pdf).

Transporters were mounted on the supports of the cradle,
the cradle was assembled, the lower 13 plates were installed,
the support rings were pre-installed, the transport system of the
poles was assembled, and the technology of installing 44-ton
poles on their trolley was developed.

Figures 1 and 2 show the results of measurements of de-
viations from flatness at the stage of the assembly of 13 plates,
performed by specialists from Industrial Measurements LLC
(St. Petersburg); all dimensions are given in mm.

The achieved super-accuracy in most of the dimensional
deviations from the nominal and extremely small deviations of
surface shapes were obtained thanks to the assembly technolo-
gy initially built in and high-precision production of the mag-

20|
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JlocTUrHYTBIE CYHNEPTOYHOCTH B OOJBIIMHCTBE OT-
KJIOHEHUI pa3MepoB OT HOMMHAJA M KpailHe Majble OT-
KJIOHEHHS (POPM TIOBEPXHOCTH OBLTH MOTYYIEHBI Omarogaps
M3HAYaIbHO 3aJI0’KEHHOW TEXHOJIOTHUH COOPKH M BBICOKO-
TOYHOMY H3TOTOBJICHHUIO KOMIOHEHT MarHUTOIIPOBOJA Ha
3aBojie B ButkoBuie (Yexwus).

ITo TexHMYECKUM ITPUYMHAM, CBSI3aHHBIM B OCHOBHOM
¢ TpaduKOM CTPOUTENBHBIX pabor B momemiernn MPD,
cOopka Obuta ocTaHOBIeHa Ha dTarne 13 mut B cOopke U
B0300HOBJeHa B aekadpe 2020 .

BrimonHeHHBIE TOBTOpHBIE H3MEpEHHsT COOpaHHON
YaCTH MAarHUTONPOBOAA B TPHUCYTCTBUU HPEICTABUTEIS
¢dupmer ASG superconductors (Mraust), KOTopast H3roTo-

l

Magn |-0.2.
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ey

Magn |-0.3 Magn |-0.5:

Magn | -0.29 Magn |-0.5

ll

Magn |-0.2

Magn |-0.2
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BUJIa COJICHOMJ M OTBEYAET 32 BBHICOKOE KauyeCTBO IOJIS B
MIOJTHOCTBIO COOPaHHOM MarHuTe, MOKa3aid MICHTHYHbIC
pe3yibTaThl. J{OMONHUTEIBHO OBLUIM BBIYHCICHBI LIEHTPHI
nepecedeHust oceit cuMMeTpHH TIIUT (CM. puc. 3).

Taxum 00pa3om, BcecTOpOHHE yOeIMBIIHCH B BBICO-
KO TOYHOCTH T'€OMETPHH COOMPAaeMOTr0 MarHUTOIIPOBOJA,
MBI YBEPEHHO TPOIOIDKIIN cOOpKy. JampHelimas coopka
MarHUTOINPOBOAA IIUIA YETKO 10 cocTaBieHHOMY 11 mexa-
Ops TUTaHY MOHTQXXHBIX Pa0OT, B KOTOPOM OBUIH yUYTECHBI
JIOTIOJIHUTENBHbBIE Pa0OThl B MABWIILOHE IO pasrpysKe Io-
CTYIIAIOIIET0 KPHOTEHHOTO 000pYIOBaHHSI.

[TepBoHayanbHO OBUIM IEPEYCTAHOBJICHBI ONOpPHBIE
KOJIBIIA, ¥ BO BpeMsI JalibHEHIIe COOPKH MPOBEIEHBI T€0-
JIe3NYECKHe W3MEPEeHUsI COOMPaeMOro MarHHTOIIPOBOIA
Ha dTanax «15 T B cOopke», «23 MIUTHI B COOpKe»,
«27 T B cOOpke» U pUHAIBLHOM «28 IJIUT B COOpKe».
ITocne ycTaHOBKM Ka)KI0M OU€peIHON IIMTHI IPOU3BOIU-
gachk ycranoBka mrudro @33H7/p6, oximakieHHbBIX KU
KAM a30ToM. Kakaplii mMTH(T MMeNn WHIUBUIYAIBHYIO
MapKHPOBKY M yCTaHaBJIMBAJICS B COOTBETCTBYIOLIEE OT-
BEPCTUE MEXK/Y COCEIHHMH IIMUTAMHU U MEXIY IUINTAMH
1 OTIOPHBIMH KOJIbIIaMH. TakuM o0pa3oM, KaxJas IUIHTa
3aHMMaJia TO Xe MPOCTPAHCTBEHHOE MOJIOKEHUE, YTO HMe-
Jla TIpU KOHTPOJIbHOHM cOopke Ha 3aBojie B Yexuu 2 roza

Magn| 0.0 Magn |-0.17) Hazaj.
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Fig. 3. The actual position of the central node
of the symmetry axes of the plates. All val-
ues are given in mm

netic circuit components at the plant in Vitkovice (the
Czech Republic).

For technical reasons, mainly related to the schedule
of civil works in the MPD building, the assembly was
stopped at the stage of “13 plates assembly” and was re-
sumed in December 2020.

Repeated measurements of the assembled part of the
magnetic circuit in the presence of a representative of the
ASG superconductors company (Italy), which produced
the solenoid and is responsible for the high quality of
the field in the fully assembled magnet, showed identical
results. Additionally, the central nodes of the symmetry
axes of the plates were calculated (Fig. 3).

Therefore, we confidently continued the assembly
after being thoroughly assured of the high accuracy of
the geometry of the magnetic circuit under assembly.

Further assembly of the magnetic circuit proceed-
ed according to the installation work plan drawn up on
11 December, which took into account additional work
in the pavilion to unload the incoming cryogenic equip-
ment.

Initially, the support rings were re-installed and,
during further assembly, geodetic measurements of the
magnetic circuit under assembly were carried out at
the stages “15 plates assembly”, “23 plates assembly”,
“27 plates assembly” and, finally, “28 plates assembly”.
After the installation of each next plate, the installation
of pins @33H7/p6, cooled with liquid nitrogen, was car-
ried out. Each pin was individually labeled and fitted in a
corresponding hole between adjacent plates and between
plates and support rings. Thus, each plate occupied the

I/I3Mepemm Ha 3aKJIIOYUTCIIBHOM
aTare

31

Measurements
at the final stage
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25 nexadpst 2020 1. B COOTBETCTBUU C MpPEIBAPUTEIb-
HBIM TUTAHOM Pa0OT TI0 MOHTaXy MAarHHTOIIPOBOIA OBI-
Jla YCTaHOBJIEHA BEPXHsisl 3aKifounTenbHas rmrta Ne 28.
KonTponpHas cOopka MarHHTONPOBOAA ObIIa YCIIEITHO
3aBepieHa!

OuHaIbHBIE U3MEPEHUS TEOMETPHH MarHUTOIIPOBOA
BHOBB OKa3aJIM BBICOKYIO TOYHOCTb M3TOTOBJICHHMS ILIUT
1 OIIOPHBIX KOJIEIl M MX COOPKH B €AMHOE LIEJI0e.

Bpuraga montaxkankos u3 L{ODI JI®BD momygmnna
HCKITIOYUTEIHHO BAXKHBIN OMBIT paboT 1o cOopke MHOTO-

TOHHBIX KPYHMHOTa0apUTHBIX OOBEKTOB C BBICOKOH TOU-
HOCTHIO. B nmanbpHeiilieM, B OCHOBHOM CHJIAMHM JTOH JKe
Opurazsl, OyneT mpomn3BeneHa pa30opKka MarHUTOIIPOBOIA
J10 ypoBHs 13 rutnT B cOOpKe, yCTaHOBJIEHA CONEHOU1Ab-
Hast 0OMOTKa MarHuTa, npuBe3eHHas u3 Mrammuu, u 3aHOBO
TIOJTHOCTBIO COOpPAaH MAarHUTONIPOBOI.

BepxHsist 3aKi1t04UTENIbHAS
wTa Ne 28 ycraHoBieHa

The last upper plate No. 28 has
been installed

same spatial position that it had during the check assembly
at a plant in the Czech Republic two years ago.

On 25 December 2020, according to the preliminary
work plan for the installation of the magnetic circuit, the
last upper plate No. 28 was installed. Therefore, the test
assembly of the magnetic circuit was successfully com-
pleted!

The final measurements of the geometry of the yoke
again showed the high accuracy of the production of plates
and support rings and their assembly into a single whole.

The team of installation personnel from the Workshop
department of VBLHEP has gained experience of prima-
ry importance in assembling multi-ton large-sized objects
with high accuracy. In the future, mainly by the same team,
the yoke will be disassembled to the level of 13 plates in
the assembly, the solenoid magnet delivered from Italy
will be installed, and the magnetic system will be com-
pletely re-assembled.
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B HeneprypOaruBHon KXJI —
nepcrnekTuBHas 3axada ¢puzuxkn XXI B.

CoBpemeHHast (pu3nKa ONepupyeT COTHSIMHU IIEMEH-
TapHbIX uactuil. IlepBble mapameTpsl HAEHTH(OUKALNU
YacTHIBl — CpeJHee 3HAYCHUE M JAUCIIEPCHS] €€ MACCHI.
EcrecTBeHHO, uTO mpoOiIeMa BOSHUKHOBEHHUSI MAcChl SB-
JISIeTCsl TIEPBOCTENEHHON (yHaMEHTalbHOU MPOo0OIeMoi
¢usukn yactun. OTKPBITHE MEXaHM3Ma T'€HEepalud Mac-
CBI, MPEIIOKEHHOI0 OHIMEPTOM U XWUITCOM U TPUYM-
(haJIbHO TOATBEPIKAEHHOTO B 3KCIEPUMEHTAX, OKA3aJI0Ch
KPYIHEHIINM DOCTH)KEHHEM (PU3UKH YacCTHUI MOCIIEIHHUX
JECATHICTUH. DTOT MEXaHMU3M CTaj IIHPOKO M3BECTHBIM
Hay4yHbIM (aktoM. Ecim crpocuTh, Kak reHepUpyOTCS
MacChl JIEMEHTAPHBIX YacTHUI], OOJIBITMHCTBO, HABEPHSIKA,
OTBETHUT — MEXaHU3MoM Xurrca. M 3to OyzmeT HenpaBmIb-
HbII1 0TBeT. HenpaBuibHbIN I0TOMY, YTO MEXaHU3M XUIT-
COBCKOTO 0030Ha I'€HEpUPYET MAcChl TOJIBKO JICTITOHOB H

TOKOBBIX KBAPKOB M HE UMEET OTHOIIEHHUSI K Macce KOH-
CTUTYSHTHBIX KBapKOB, 00pa3yroiux HykiIoHbI [1]. A sTa
Macca cocraniseT He MeHee 80 % maccel BeeneHHoit B
M3MEpSIeMBbIX KOMITOHEHTaX, JIENTOHaxX W aapoHax. Jlis
ONUCAHUS TEHEPAlMM MACChl HYKJIOHOB HE CYIIECTBY-
€T JIOCTOBEPHOTO M OOIICIIPUHATOrO Tojaxona. M3BecTHO
JIMIIIb, YTO TakKasl reHeparus 0OyCJIOBICHA CIIOHTAHHBIM
HapyIICHHEM KHPaJbHOCTH BaKyyMa, HO BOIPOC O MeXa-
HHU3ME Iepexoja «JIErkoro» TokoBoro ksapka (5 MsB) B
«TSDKEJBI» KOHCTHTYeHTHBIH kBapk (300 MaB) ocraercst
OTKpPBITHIM. Kakum 00pa3oM B3aUMOJICHCTBHE ¢ BAKYYMOM
TpeX TOKOBBIX KBAapKOB BBICOKOIO HMITYJIbCA MPeodpa-
3yeT UX KHHETHYECKYIO0 YHEPrHI0 B MACCy KOHCTHTYEHT-
HBIX KBAapKOB, CIIMNAIOLIMXCS B HYKJIOH, — HEH3BECTHO.
OueBugHO, 4TO (PYyHAAMEHTAIBHOCTH TAKOTO Mepexojaa

V. 1. Komarov

Nucleon Structure in the Nonperturbative
QCD — a Promising Problem of

the XXI Century Physics

Modern physics operates with hundreds of elementary
particles. The first parameters of the particle identification
are a mean value and dispersion of its mass. Naturally, the
problem of the origin of mass is the primary fundamental
problem of particle physics. The discovery of the mecha-
nism of mass generation, proposed by Englert and Higgs,
and triumphantly confirmed in experiments, turned out to
be the greatest achievement of particle physics in recent
decades. This mechanism has become a widely known
scientific fact. If you ask how the masses of elementary
particles are generated, most will probably answer — the
Higgs mechanism. And that would be the wrong answer.
It is incorrect because the Higgs boson mechanism gen-

erates only masses of leptons and current quarks and has
nothing to do with the mass of constituent quarks that form
nucleons [1]. And this mass is at least 80% of the mass
of the observable Universe in the measurable components,
leptons and hadrons. There is no reliable and generally ac-
cepted approach to describe the generation of the mass of
nucleons. It is only known that such generation is caused
by spontaneous violation of the vacuum chirality, but the
question of the mechanism of the transition of a “light”
current quark (5 MeV) into a “heavy” constituent quark
(300 MeV) remains completely open. How the interaction
with the vacuum of three high-momentum current quarks
converts their Kinetic energy into the mass of constituent
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HEe ycTymaeT (hyHAaMEHTAJIBHOCTH MeXaHW3Ma XHITca.
OTKpbITHE MEXaHHM3Ma ITOTO Tepexofia TpeOyeT 3HAHUS
CTPYKTYpbl HYKJIOHA U JUHAMUKH B3aUMOJIEUCTBUSL KOH-
CTHTYSHTHBIX KBAPKOB B KOHLEIIIUH HenepmypoamueHotl
KBAHTOBOM XPOMOAMHAMUKH. ['paHIMO3HbBIE yCUIUS CHE-
JIaHBI K HACTOSIIIIEMY BPEMEHH VISl BBISICHEHHS CTPYKTYPBI
HYKJIOHOB B paMKax nepmypoamusroii KX]I mpu BBICOKIX
OHEPIrusix. O}]HaKO YCHOECIIHO NOJIYy4YEHHAs IIPU 3TOM «BbI-
COKO3HEpreTndeckas» CTPyKTypa HyKJIOHOB OUeHb JajieKa
OT KHU3KOAHEPIreTUueCcKon». J[0cTaTrouHO BCIOMHUTD, YTO
OCHOBHasl Macca JaHHBIX UMEET BUJI OJTHOMEPHBIX KBAPKO-
BBIX PACHPEAEICHUN, B TO BpeMs KaK pacIpeieeHus KBap-
KOB B OCHOBHOM COCTOSIHUH HYKJIOHA, 0€3yCIIOBHO, UMEIOT
MPOCTPAHCTBEHHO TPEXMEPHBII Xapakrep. B mocnennue
JECSATUIICTHS MHTEHCUBHO PAa3BUBACTCS TEOPHsI 0000IIeH-
HBIX KBAPKOBBIX PACIIPEICICHUH, SIBISIFOIMXCS QyHKINEH
TpeX MEPEMEHHBIX, U JeNAI0TCs MOMBITKU CBSI3aTh «BBICO-
KOJHEPreTUYeCKHe» U «HU3KOIHEPreTUYEeCKHe» pacIpe-
JIENIEHMs] U1l €IMHOTO OMMCAHUS BO BCEH YHEPreTHUECKON
obmactu. Ho mpobiema cOCTOUT HE TOIBKO B pa3MepHO-
CTH KBapKOBBIX pacrpeneneHuil. Paznmmune nmeer Gonee
NPUHLMINAAIBHBIA XapaKTep: <«BbICOKOIHEPIreTUUECKUE»
JTAaHHbIE UMEIOT JIeJI0 ¢ TOKOBBIMU KBapKaMH, a «HU3KO03-
HEPreTU4eckue» — ¢ KOHCTUTYeHTHbIMU. [loaToMy mosy-

YUTh HH(OPMALUIO O pacHpeeleHHsIX KOHCTHTYSHTHBIX
KBAapKOB HEMOCPEJCTBEHHO W3 PaCMpeIeIeHUH TOKOBBIX
MOXHO, TOJBKO «CBEpPHYB» IOCIEIHUE C UX paclpesele-
HUSIMH B KOHCTHUTYEHTHBIX KBapKax, a COOTBETCTBYOLIHX
JIOCTOBEPHBIX AaHHBIX HeT. [ToaToMy KBapKoBast CTPYKTY-
pa HyKJIOHOB B «HU3KOYHEPTeTHUECKOI» 00IacCTH OCTaeT-
Cs1 BIIOJIHE CIIELIMAJILHOM M caMOJI0CTATOYHOM 3a1auei.
bonbioe TOCTOMHCTBO B 3TOM acHEKTE MMEET CO3-
naBaemblii  komruiekc NICA, KOTOpbIii 3HEpreTHuecKu
nepekpeiBaeT 00e uHTepecyromue obnactu. Ilepexon
OT Me30H-0apHOHHOM K KBapK-IIIIOOHHOW (haze marepuu
TPaIMIMOHHO TUIAHUPYETCSl M3ydaTh B COYJapeHUsIX Ts-
xenbIx simep. OHako Al MCceqoBaHMS HeEmepTypoa-
TuBHOM KX/[-CTpyKTypbl HYKJIOHOB TaKH€ COYAApEHMs
HMCIOT BECbMa CYHICCTBCHHBIC OCJIOKHEHMU . 1) MaJias
KBapKOBast JIOTHOCTH sIJIEP MO CPABHEHHIO C MIIOTHOCTHIO
HYKJIOHOB TpeOyeT BBICOKMX OJHEPTUil coynapeHHs s
JOCTIDKCHUSI MHTEPECYIONMX OapHOHHBIX M SHEpreTnye-
CKHX IUIOTHOCTEH; 2) (IIyKTyaluy HyKIIOHHOM [IIOTHOCTH
B HAYaJIbHOM COCTOSTHHU SIJIEp NMPHUBOAAT K 3HAYUTEIHHO-
My pa30poCy JOKaIBHBIX OAPHOHHBIX M SHEPTeTUYECKIX
IUIOTHOCTEH B IIPOMEKYTOYHOM COCTOSIHHH; 3) OOnbIIoe
YHCIIO HYKJIOHOB, YYaCTHUKOB COY/IapEHUS, CO3AET CIOXK-
HBbIIl TUHAMUYECKUW CHEHapui coyJdapeHusi, B 4acTHO-

quarks that stick together into a nucleon is unknown. It is
obvious that the fundamental nature of such a transition is
not inferior to the fundamental nature of the Higgs mech-
anism. The discovery of the mechanism of this transition
requires knowledge of the structure of the nucleon and the
dynamics of the interaction of constituent quarks in the
concept of nonperturbative quantum chromodynamics. So
far, tremendous efforts have been made to elucidate the
structure of nucleons in the framework of perturbative
QCD at high energies. However, the successfully result-
ing “high-energy” structure of nucleons is very far from
the “low-energy” one. Suffice it to recall that the bulk of
the data is in the form of one-dimensional quark distribu-
tions, while the distributions of quarks in the ground state
of a nucleon, of course, are spatially three-dimensional. In
recent decades, the theory of generalized quark distribu-
tions, which are a function of three variables, has been in-
tensively developed, and attempts have been made to link
“high-energy” and “low-energy” distributions for a unified
description in the entire energy region. But the problem
is not only in the dimension of quark distributions. The
difference is of a more fundamental nature: “high-energy”
data deal with current quarks, and “low-energy” data —

with constituent ones. Therefore, one can obtain informa-
tion about the distributions of constituent quarks directly
from the distributions of current ones only by “folding”
the latter with their distributions in constituent quarks,
but there is no relevant reliable data. Therefore, the quark
structure of nucleons in the “low-energy” region remains a
completely special and self-sufficient problem.

A great advantage in this aspect is the NICA complex
being created, which energetically overlaps both areas of
interest.

The transition from the meson—baryon to the quark-
gluon phase of matter is traditionally planned to be stud-
ied in collisions of heavy nuclei. However, for the study
of the nonperturbative QCD structure of nucleons, such
collisions have very significant complications: 1) the low
quark density of nuclei in comparison with the density of
nucleons requires high collision energies to achieve the
baryon and energy densities of interest; 2) fluctuations of
the nucleon density in the initial state of nuclei lead to a
significant variance of local baryon and energy densities
in the intermediate state; 3) a large number of nucleons
participating in the collision creates a complex dynamic
scenario of collision, in particular, with the presence of
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CTH, C TPHUCYTCTBHUEM CMEIIAHHBIX ME30H-0apUOHHOM
W KBapK-TIIOOHHOW (ha3. B 3TOM OTHOMmICHWH HYKIIOH-
HYKJIOHHBIE COYIApeHUs] MMEIOT KapAWHAJIBHO Oolee
OIpe/IeICHHbIC HavYaJbHBIC YCIIOBHSI M 0oOJyiee JOCTYITHBI
JUISL HHTEPIIPETALN.

[TpoexT NICA npeaycmarpuBaeT co3jaHue yCTaHOB-
KM JUIsl UCCIIENOBAaHNs HYKIOH-HYKJIOHHBIX COYlapeHUi
(SPD). OnHo#t U3 NPHOPUTETHBIX LEJIeH 3TUX IKCHEPH-
MEHTOB MOXKET CTaThb UMEHHO HCCIIENOBAHUE CTPYKTYPBI
HYKJIOHOB B «HH3KO3HEPreTHYECKoi» obmacTd, T.€. B
obmactu HeneprypbOaruBHOM KX/ 1 mepexona B meptyp-
OaruBHYI0 00OnacTh. OnTUMalibHbIE YCIOBUS HCCIIEI0BA-
HUI CO3/1aI0TCS B KWHEMAaTHKe COylapeHuii, obecreunBa-
IoIIel MepeKphITHE IEHTPATbHBIX KBAPKOBBIX obOnacTeit
HykJoHOB. CoymapeHuss C OOJNBIIMMHU TPHUIETHHBIMH
napaMmeTpamy,  OIpefelsieMble  Me30H-OapHOHHBIMHU
nporieccaMu, Hed(PEKTUBHBI I MCCIEIOBAaHUS KBap-
KOBBIX CTENeHEeH CBOOOABI BO3HHMKAIONIMX COCTOSHUH.
IToaTomy ocoboe 3HaueHHE UMEET BBIACICHHUE cOynape-
HUI C TPUIETbHBIMU TIapaMeTpaMH IOpsiAKa M MeHee
paauyca KBapKOBOH 00JacTH HYKJIOHOB, T.¢. ~0,4 ¢m.
COOTBETCTBYIOINN KPUTEPUNA LEHTPAIBHOCTH O00CYX-
Jajcst HelaBHO B padote [2].

AT THE LABORATORIES OF JINR

Hentpanpabie NN-coymapeHns OTKpPBIBAIOT ITHPOKHHA
JMana30H HCCIEJOBaHUS CTPYKTYypbl M AWHAMUKHU B3au-
MOJICHCTBUSI HYKJIOHOB B PEKHME HENepTypOaTUBHOM
KX/I. IlepBocTeneHHbI HHTEpeC MHPEACTaBISET IHMOUCK
3¢ PeKTOB repexoia KOHCTUTYEHTHBIX KBAPKOB B TOKOBBIE.
CyIiecTBeHHO, YTO 00JacTh TaKOTO IIEPEXojia, COTIIACHO
yXKe JaBHO MOTHBHPOBaHHBIM OIlleHKaM [3], momwkHa Ha-
XOIUTHCS B Ipeeiax dHepreTHdeckoro auamazona SPD:
XapaKTepHbIH HMITYIIBC CIIOHTAHHOTO HAPYIICHHS KHPaITb-
HocTu Py~1,2 T's3B/c. [loaToMy M3yucHHE SHEpreTHIeC-
KOM 3aBHCHUMOCTH TIPOLECCOB LIEHTPAIBHOTO COyAapeHHsI
HyKJI0HOB Ha SPD MoxeT oka3zarbcs 3 peKkTHBHBIM cpef-
CTBOM HaOIIofeHusT 00CyXaaeMoro (hyHIaMEeHTaIFHOTO
nepexosa.

Cpenu mepBoOYepeaHbIX 3a7ad JOIKHO HaXOIUTh-
csl M M3ydeHHe JMOapHOHHBIX pe3zoHaHcoB. Mx KX]I-
CIIEKTPOCKOMHS BO3HUKIIA yXKE B MHOHEPCKOH padore [4]
1960-x rr. Jlerkue nubaproHHBIE PE30HAHCHI C MaccaMmu
2,1-2,2 I'3B [5, 6] nepBoHayanbHO paccMaTpUBAIKCh KaK
cnabocssizannbie NA(1238) napsl. Bo3uukiiue mpu 3Tom
TPYIHOCTH ME30H-OapHOHHOTO ONMHCAHUS AUOApHOHHBIX
PE30HAHCOB elile Ooiee BO3POCIH Mocie HaomoneHust [7]
OTHOCHTEJIBHO TSDKEJIOTO pe30HaHca ¢ maccoit 2,38 3B,
6muskoit k macce A(1238) A(1238) mapsl. Dto cTUMY-

a mixed meson-baryon and quark—gluon phase. In this
respect, nucleon-nucleon collisions have radically more
definite initial conditions and are more accessible for in-
terpretation.

The NICA project provides for the creation of a facility
(SPD) for the study of nucleon-nucleon collisions. One of
the priority goals of this facility may be precisely the study
of the structure of nucleons in the “low-energy” region, that
is, in the region of nonperturbative QCD and transition to
the perturbative region. Optimal research conditions are
created in the collision kinematics, which provides over-
lapping of the central quark regions of nucleons. Collisions
with large impact parameters determined by meson—baryon
processes are ineffective for studying the quark degrees of
freedom of the arising states. Therefore, it is of particular
importance to distinguish collisions with impact parame-
ters of the order or less than the radius of the quark region
of nucleons, that is, ~0.4 fm. The corresponding criterion
for centrality was discussed recently in [2].

Central NN collisions open up a wide range of stud-
ies of the structure and dynamics of nucleon interaction
in the nonperturbative QCD regime. The search for the
effects of the transition of constituent quarks to current

ones is of primary interest. It is essential that the region
of such a transition, according to long-motivated esti-
mates [3], should be within the SPD energy range: the
characteristic impulse of spontaneous chirality breaking is
Py =~ 1.2 GeV/c. Therefore, the study of the energy depen-
dence of the processes of central collision of nucleons on
SPD can be an effective means of observing the discussed
fundamental transition.

The study of dibaryon resonances should also be
among the top-priority tasks. Their QCD spectroscopy ap-
peared already in the pioneering work [4] of the 1960s.
Light dibaryon resonances with masses 2.1-2.2 GeV [5, 6]
were initially considered as weakly bound NA(1238) pairs.
The arising difficulties in the meson—baryon description
of dibaryon resonances increased even more after the ob-
servation [7] of a relatively heavy resonance with a mass
of 2.38 GeV, close to the mass of the A(1238) A(1238)
pair. This stimulated a QCD consideration within the chi-
ral constituent quarks model [8]. The QCD nature of the
heavier dibaryon resonances is beyond doubt. The exis-
tence of such resonances has been shown in the experi-
ments already carried out: 3.0 GeV [9], 2.65 GeV [10].
Therefore, their study in the regime of central NN colli-
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nupoBasio  KX/[-paccMoTpeHne B paMmkax KUPaJIbHOH
MOJICNIH  KOHCTHTYEHTHBIX KBapkoB [8]. KXJI-mpupoma
Oosiee TSKENBIX TUOAPHOHHBIX PE30HAHCOB HE BBI3BIBA-
eT comHeHus. CyIecTBOBaHHE TaKUX PE30HAHCOB TOKa-
3aHO B y)Ke IPOBeICHHbIX 3kcrnepumenTax: 3,0 9B [9],
2,65 I'»B [10]. [TosToMy HMX U3y4eHHE B PEXKHUME ILICH-
tpanbHbIX NN-coymapeHuii MoOXeT cTaTh NEpCHeKTHB-
HOW TPOrpaMMOM HCCIIEOBaHMS MEXaHW3Ma peakini,
OIIPE/IEeIISIEMOTO CTENEHIMH CBOOO/BI HENepTypOaTHBHOM
KX. Tonspuzanuonusie Bo3MoxkHocTn SPD B atom
acriekTe TPyJHO TepeolieHuTb. Cpenu 3a1a4 nepBoii oue-
peau cleyeT Ha3BaTh U MCCIIEA0BAHUE 3aBUCUMOCTH T1a-
paMeTpoB POKAAEMBIX ME30HOB X ME30HHBIX KOPPEISIIUI
OT DHEPreTHYECKON 1 OapHMOHHON TIOTHOCTH B COyAape-
HUSX.

B nienmom coznarne SPD oTkpoeT mmpokyro mporpam-
My HCCJIEAOBAaHUS CTPYKTYphl HYKJIOHOB B HemepTypoOa-
tuBHOM KX]I. Hakorurenue smmnupudeckoit nHGopMarmm
U pa3BUTHE aJICKBATHBIX (PEHOMEHOJIOTMYECKUX MOJeNeit
MOXET cTaTh 0a3ol Iyl CTPOroi HenepTypOaTHBHOM
KX/I-reopun OapuonoB. Takas mporpamma TpeOyer, ¢
OIHOW CTOpPOHBI, MHTEHCHU(HUIIMPOBATH TEOPETUUECKYIO
paboty B 00CyxkmaeMoil mpobiemMaTuke U, ¢ IPyroi CTo-
POHBI, IPUBJIEYb SKCIIEPUMEHTATOPOB K IOJATOTOBKE COOT-

sions can become a promising program for studying the
reaction mechanism determined by the degrees of freedom
of nonperturbative QCD. It is difficult to overestimate the
polarization capabilities of the SPD in this aspect. Among
the tasks of the first stage, one should also mention the
study of the dependence of the parameters of the produced
mesons and meson correlations on the energy and baryon
density in collisions.

On the whole, the creation of the SPD will open up
a broad program for studying the structure of nucleons in
nonperturbative QCD. The accumulation of empirical infor-
mation and the development of adequate phenomenological
models can become the basis for a rigorous nonperturbative
QCD baryon theory. Such a program requires, on the one
hand, to intensify theoretical work in the discussed prob-
lems, and, on the other hand, to involve experimenters in the
preparation of the corresponding experiments on the SPD.

Therefore, the first step in solving the discussed prob-
lem should be the awareness of its fundamental nature.

BETCTBYIOIIUX OMbITOB HA SPD. TTo3TOMY THepBbIM 1Iarom
B pELICHUH 00CYXIaeMOM 3a1auyl JOJDKHO CTaTh OCO3HA-
HHe ee QyHIaMeHTaIbHOCTH.
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DIRAC Interware — eaunblii uHTepdeiic
K pacnpeaeJeHHbIM BbIYUCIEHUSIM

B OUSIM monHbIM XOAOM HIET pa3paboTKa IeTeK-
topo st koiutaiaepa NICA. Korma yckopurens u je-
TEKTOPBI OYAyT 3aMyIleHbl B IKCIUTyaTalldio, OHU TOPO-
JSIT OTPOMHBIE 00BEMBI 3KCIIEPUMEHTAIBHBIX JAHHBIX.
[Tomumo sxcniepumentoB Ha NICA B OMSIN npoBoasiTest
HCCIIEIOBAHMS U HA JIPYTUX OOJBIINX HAYYHBIX YCTAHOB-
kax: Baikal-GVD, JUNO wu ap. IlpoBogumbie uccieno-
BaHMs 4acTo TPeOyIOT OOJIBIIOr0 KOJIMYECTBA BBIYMCIIHU-
TEIBHBIX PECYPCOB M PECYPCOB XPAHESHUS ISl MOIEITHPO-
BaHMs, 00pabOTKU M aHaIM3a KaK TEOPETHYECKUX, TaK M
IKCIIEPUMEHTANBHBIX JaHHbBIX. Bhraucnurensaas uadpa-
CTPYKTypa B COBPEMEHHbBIX KCIICPUMEHTAX SIBISICTCS Ta-
KHM JK€ KIFOYEeBBIM KOMIOHEHTOM, KaK M cama HaydqHast
YCTaHOBKA.

OUSIU obnagaeT OOIBbIIMM KOJMYECTBOM Pa3HBIX BbI-
YHCITUTENBHBIX PECYPCOB: Kiactepsl Tier-1/Tier-2, cymep-
komrbtoTep «l'oBopyH», obnaxko, kinactep NICA. Pecypcsr
KaKIOTO U3 HUX MOXKHO HCIIONIBb30BATh ISl OCTHKCHUSI

Heneil KOMIIBIOTHHIA HSKCIIEPUMEHTOB Ha KoJulaijepe
NICA. OcHOBHOW TPYJHOCTBIO B JIAHHOM Cilydae sBJIsi-
€TCs TO, YTO 3TH PECYpPChl COBEPILEHHO Pa3HbIE C TOYKH
3pEHUST APXUTEKTYPBI, IPOLEAYP AOCTYIIA U aBTOPU3ALIHH,
croco0oB npuMeHeHwus. J[is Toro 4To0bl 00ECIEUUTh UX
3¢ deKTUBHOE UCIIOIB30BaHUE, HEOOXOAMMO, C OTHOM CTO-
POHBI, UHTETPUPOBATh PECYPCHI B €AMHYIO CHUCTEMY, a C
JIpyroyl CTOPOHBI, HE IIOMEIIATh UX TEKYLIEHW 3KcIllyara-
LM ¥ BBIITOJHEHHIO APYTUX 3a/1a4.

Jlnst vHTerpanuyu NepeyrciIeHHbIX BbIIE Pa3HOPO.-
HBIX PECypCcOB OBIJIO PELICHO HCIONB30BaTh IIATHOPMY
DIRAC Interware [1]. DIRAC (Distributed Infrastructure
with Remote Agent Control) BeimosnsieT GyHKIUIO TPo-
MEKYTOYHOTO CJIOSi MEX/y I0Jb30BaTEIISIMU M arlapar-
HBIMH MOIIHOCTSIMH, MPEIOCTaBisis oOImui uHTepdeiic
K IIOCTaBUIMKAM DPa3HOPOJHBIX pecypcoB. V3HauaibHO
iarpopma DIRAC paspabarbiBaniachk cuiiamu KoJuabo-
pauuu LHCb nnst opranmsanuu komnbrotuara. B 2008 .

I. Pelevanyuk, A. Tsaregorodtsev

DIRAC Interware — Unified Interface
to Distributed Computing

The development of detectors for the NICA collider
is in full swing at the Joint Institute for Nuclear Research
(JINR). When the accelerator and detectors are put into op-
eration, they will generate huge amounts of experimental
data. In addition to the NICA experiments, studies at other
large-scale scientific facilities (Baikal-GVD, JUNO, etc.)
are conducted at JINR. These studies often require a large
amount of computing and storage resources for modeling,
processing and analyzing both simulated and experimental
data. A computing infrastructure in modern experiments is
as a key component as the scientific facility itself.

JINR has a large number of different computing re-
sources: Tier-1/Tier-2 clusters, “Govorun” supercomputer,
cloud, NICA cluster. The resources of each of them can be
used to achieve the goals of computing for the NICA ex-

periments. The major difficulty in this case is that these re-
sources differ from each other in terms of the architecture,
access and authorization procedures, methods of their use.
To ensure their efficient use, it is required, on the one hand,
to integrate the resources into a unified system, and on the
other hand, not to interfere with their current operation and
performance of other tasks.

To integrate the above heterogeneous resources, it was
decided to use the DIRAC Interware platform [1]. DIRAC
(Distributed Infrastructure with Remote Agent Control)
acts as a middleware between users and hardware capaci-
ty, ensuring a common interface to heterogeneous resource
providers. Initially, the DIRAC platform was developed by
the LHCb collaboration to organize computing. In 2008,
it began to develop as an open-source product aimed at
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OHa CTajla Pa3BHBAThCA KaK IIPOMYKT C OTKPBITHIM HC-
XOIHBIM KOJOM, NpeJHA3HAUYCHHBIH Ui OpTraHHU3aluH
pacrpeeeHHbIX BBIYUCICHHH Ha OCHOBE T'€TePOreHHbIX
BBIUHCIIUTENBHBIX pecypcoB. Ha ceronnst DIRAC akTiBHO
ucmone3yercs B okcriepumentax LHCh, BES-I11, Belle 11,
ILC, CLIC u mp.

[Tnardpopma DIRAC ob6nagaer ciaeaylomnuMH Mpeu-
MYILECTBaMH.

* Xopomrast mpousBoauTenbHoCTh. st LHCh — at0
JeCATKHA MIJUTHOHOB 3a/1a4 B TOJI CpeIHEI POIOIKUTEIb-
HocThio 10 4.

e EnuHas cucteMa IUIs yNpaBlICHUS 3aJa4aMH, JlaH-
HBIMH, METaJJaHHBIMH, TIPaBaMU JOCTYIIA, aBTOMATH3aIH-
el ¥ U1 IPEeIOCTaBICHUS aKKayHTHHTA.

* Bo3MOXXHOCTE J0pabaTeiBaTh (DYHKIIMOHAT CHCTE-
MBI 101 COOCTBEHHBIE HY KL

e BoJbIIoe M aKTUBHOE COOOIIIECTBO ITOJIL30BATENEH
1 pa3padoTunkoB. ExxeromHo npoxomst pabodue coBermia-
Husl, cobupatorme okosto 40 yenoBek n3 25 WHCTUTYTOB
MHpa, Ha KOTOPBIX OIpenessieTcs TeKyllee COCTOSHUE H
TUTAHBI Pa3BUTHA TIaT(GOPMBIL.

[Tnardpopma DIRAC 6buta ycranosiena B OMSIU B
2017 r. B 3KCIIepUMEHTAIbHOM pexkumMe. J{iist oreHkn d¢-
(hbexTHBHOCTH ee paboThI HCITOIB30BAJIICH TUIIOBLIE 3a/1a-
9M MOIETMPOBaHus JIst 9kcniepumenToB BM@N u MPD,

a TaKXkKe He NPUBS3aHHBIE K HKCIEPHMEHTaM TECTOBBIC
3agaun. B nanbueitmem DIRAC B OUSIN pasBuBaiics ¢
pacyeToM Ha yIOBJIETBOPEHHUE TPEOOBAHHI Pa3HBIX IKCIIe-
PHMEHTOB M HAYYHBIX TPYIIIL

B 2018 r. mpoBoamiMCH PabOTHI [0 WHTETPALUH
obmaunsix uHOpacTpykryp OUAW wm crpanH-ygacTHHUIT
WuctuTyTa B pacnpenereHHylo IUargopMmy Ha OCHO-
Be DIRAC [2]. Jms sToro motpeGoBaioch paspaboTarsh
CTelUaNbHBIH MOIYNb, KOTOpbIA mo3Bosst 061 DIRAC
HMHHLMUPOBATH CO3/IaHNE BUPTYAILHBIX MAIINH B CHCTEME
OpenNebula, Ha 6a3e KOTOPOI TOCTPOCHO BBHIUKMCITUTEIh-
HOoe obOmako OV m obnaka cTpaH-y49acTHHI. Momyns
Obu1 paspaboran crnenmanuctamu JINT u mobasneH B
ucxonusiit kox DIRAC [3]. Ha ceromust paspaboTaHHbIit
MOJYNTb HE TOJIBKO aKTHBHO Hcmonb3yercs B OVSU, Ho n
BKIIIOYCH B MHPACTPYyKTyphl dKcriepumentoB BES-II u
JUNO. Unrerpanus 0061akoB NapTHEPCKUX OpraHU3aInil
ctpan-ydactaun OMSIN B pacmpeneneHHyio miaThopMy
na octoBe DIRAC (puc. 1) OTKpbIBacT UM HOBBIE BO3MOK-
HOCTH y4YaCTHS B BEIYUCIICHUSAX JUIs OKCIIEPUMEHTOB MeTa-
caitenc-poexra NICA.

OIHOBPEMEHHO € HHTErpanueld BBIYUCIUTEIIBHBIX
001akoB MPopabaTeIBAIOCh pEIIeHHe 00 WHTETPAIlUH pa3-
HOPOJIHBIX BBIYMCIUTENBHBIX pecypcoB Ha ocHoBe DIRAC
JUIsL TEUCTBYIOIIETO B HACTOSIIEE BpeMs JKCIICPHMEHTa

organizing distributed computing based on heterogeneous
computing resources. Today DIRAC is actively used in the
LHCb, BES-III, Belle 11, ILC, CLIC and other experiments.

The DIRAC platform has the following advantages:

e Good performance. For LHCh, this is tens of mil-
lions of jobs per year with an average duration of 10 h.

 Unified system for managing jobs, data, metadata,
access rights, automation and for providing accounting.

* Ability to modify the system functionality for one’s
own needs.

« Large and active community of users and develop-
ers. Workshops, at which the current state and develop-
ment plans of the platform are defined, are held annually,
bringing together about 40 specialists from 25 institutes of
the world.

In 2017, the DIRAC platform was installed at JINR in
an experimental mode. To evaluate its efficiency, typical
simulation jobs for the BM@N and MPD experiments, as
well as test jobs not related to the experiments, were used.
Subsequently, DIRAC at JINR was developed to meet
the requirements of different experiments and scientific
groups.

In 2018, work to integrate the cloud infrastructures of
JINR and its Member States into the DIRAC-based dis-
tributed platform was performed [2]. This entailed the de-
velopment of a special module that would allow DIRAC to
initiate the creation of virtual machines in the OpenNebula
system, on the basis of which the JINR computing cloud
and the Member States’ clouds were built. The module
was developed by specialists of the JINR Laboratory of
Information Technologies and added to the source code
of DIRAC [3]. At present, the developed module is ac-
tively used not only at JINR, but is also included in the
infrastructures of the BES-IIl and JUNO experiments.
The integration of the clouds of the JINR Member States’
organizations into the DIRAC-based distributed platform
(Fig. 1) opens up new opportunities for the Member States
to participate in computing for the experiments of the
NICA megascience project.

Simultaneously with the integration of computing
clouds, a solution on the integration of heterogeneous
computing resources based on DIRAC for the current
BM@N experiment, as well as for the future MPD ex-
periment at the NICA collider under construction, was
worked out. The bandwidths of storage systems on disk
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BM@N, a taxxe mis Gymymiero skcrepumenta MPD Ha
6aze crposmerocs kxommaiimepa NICA. Boutn u3ydeHst
MIPOITYCKHBIE CIIOCOOHOCTH CHCTEM XpaHEHHs Ha JUCKO-
BBIX M JICHTOYHBIX HaKOIUTEISIX, MIPOBEAEHO CTpecc-Tec-
THUPOBaHME BCEX OCHOBHBIX PECYPCOB, pa3paboTaHbl MO/~
XOJIbI K PELICHHUIO CTaHAAPTHBIX 3a/1a4 TeHepaluu, oopa-
OOTKH U mepeadu TaHHbIxX [4].

B asrycre 2019 r. mepBast rpymma 3amad MOICIUPO-
Banus Monre-Kapno nmanvbex s skcnepumenta MPD
oputa otnpasieHa gepe3 DIRAC Ha pecypcsl Tpua-Kiac-
Tepos Tier-1 u Tier-2. [lanee B riardopmy pacrpe/eeH-
HBIX BBIYHMCICHUH OBUT MHTETPUPOBAH CYNEPKOMITBIOTED
«ToBopyn». Jletom 2020 r. ObutM 100aBIEHBI KilacTep
NICA u knacrep HarpoHaibHOTO aBTOHOMHOTO YHHBEP-
curera Mekcuku (UNAM). B kadecTBe cucTeM XpaHCHHsI
6bLH MHTErpHpoBanbl cuctembr dCache, mox yrnpasneHu-
€M KOTOpOIl HaXOIATCS TUCKOBBIC M JIGHTOYHOE XPaHHIU-
ma, 1 EOQS. Crout otmeruts, uro kmactep UNAM cran
NIEPBBIM BBIYUCIHTEIBHBIM PECYPCOM, HAXOMAILIMMCS 3a
rpanuLeit EBporibl 1 A3nu v BKIFOYCHHBIM B HHPPACTPYK-
typy DIRAC B OUSIN. Cxema unrerpamuu reorpaduyuec-
KU pacrpeieleHHbIX TeTEPOreHHBIX PECYpPCOB HAa OCHOBE
DIRAC Interware npencrasieHa Ha puc. 2.

C npumeHeHHeM 3TOW HMHQPACTPYKTYpPbI BBIITOIHS-
ercsl mporpamma LEeHTPaJIn30BaHHOW reHepanuu MoHTe-

AT THE LABORATORIES OF JINR

Kapro mauusix s sxeriepumenta MPD NICA [5]. Boree
500 000 3amaq OBUTH YCIIETITHO BBITTOTHEHBI C HCIIOIh30Ba-
auem DIRAC nns momenmpoBaHUsT COOBITHI C TIOMOIITHIO
reHepatopoB UrQMD, GSM, 3 Fluid Dynamics u VHLLE_
UrQMD st axcriepumenta MPD (puc. 3). Bpems cuera
Ka)JI0 3aJ]a4¥ COCTABIISUIO B cpeHeM 5 4. OOBIYHO Mpo-
1[eCC BBIITOITHEHUSI 33/1a4¥ BKIIIOYAET B ce0sl 3arpys3Ky Hc-
XOJIHBIX JITAHHBIX, HEMOCPEJACTBEHHO CAMHU BBIYMCICHUS U
BBITPY3KY MOJIyYSHHBIX PE3YJIbTATOB B CHCTEMY XPAHEHHSI.
B kauectBe cuctem xpaHeHus ucronb3ytores EOS s 3a-
mucu Ha auckoBoe xpanmnuine u dCache mis mocryna k
nenTouHomy xpanununty. [Ton ynpasneanem DIRAC Owbi-
710 3amucano okojyio 1 mutH ¢aitnos ¢ nanueMu st MPD,
o0 pazMep KoTopbix yxke mpesbici 130 Toaiir.

Hpyroii cdepoii ucnonb3oBanus miardpopmer DIRAC
B OMSMU cramo yuacTue B JOOPOBOJIBHBIX BBIYHMCICHU-
X, CBSI3aHHBIX C HccienoBanusiMu Bupyca SARS-CoV-2
B pamkax mpoekta Folding@Home [6]. dnst uccnemoa-
Huit o COVID-19 ycnemHo 3a1eficTBOBaHBI CBOOOTHBIC
oT ocHOBHOH nearensHocTn OWSIN obnaunbie pecypcsl
Kak MHCTHTyTa, Tak M OpraHM3alMii ero CTpaH-y4acT-
HUL. Briag Bcex o0mayHbIX MHQPACTPYKTYp YUYTEH Kak
B akkayHTHHre Folding@Home B pamkax rpymmsr «Joint
Institute for Nuclear Research» [7], Tak u B pamkax cucre-
MbI akkayHTHHTa camoro DIRAC.

JINR (Russia):
integrated

INP (Belarus):
integrated

SU (Bulgaria):
integrated

INRNE (Bulgaria):
integrated

NOSU (Russia):
integrated

ASRT (Egypt):
work in progress

PRUE (Russia):
integrated

INP Astana branch
(Kazakhstan): integrated

GTU (Georgia):
work in progress

INP (Uzbekistan):
work in progress

IP (Azerbaijan):
integrated

Puc. 1. O6naka oprann3zanuii crpan-yyactaun OVSIU, naterpu-
pOBaHHBIE B PacCIpeAeIeHHYI0 HH()OPMAIMOHHO-BBIUNCIHTEIb-
HyI0 cpeny Ha ocHoBe miargopmsl DIRAC

Fig. 1. Clouds of the JINR Member States’ organizations inte-
grated into the distributed information and computing environ-
ment based on the DIRAC platform
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Puc. 2. Cxema uHTErpaiyu reorpaguaecku
pacmpeaeneHHbIX TeTePOreHHbIX
pecypcos Ha ocHoBe DIRAC Interware

Puc. 3. Pacnipenenienue BBITOMHEHHBIX 33/1a4 MEK/TY
BBIYHCITUTENILHBIMU pecypcamu ¢ omorisio DIRAC Bo
BpeMs [IEHTPATN30BaHHON reHepauy JaHHbIX 1t MPD

EOS

Tier-1 CICC/Tier-2 Cloud “Govorun” NICA UNAM
cluster

LHEP cluster
16487 —_ UNAM.mx

| 1001

@

Fig. 2. Scheme of the integration of geographically distributed heteroge- ~ Fig. 3. Distribution of completed jobs between the com-

neous resources based on the DIRAC Interware

and tape drives were studied, stress testing of all the main
resources was conducted, approaches to solving standard
tasks of data generation, processing and transfer were
elaborated [4].

In August 2019, the first set of Monte Carlo data simu-
lation jobs for the MPD experiment was sent to the re-
sources of the Tier-1 and Tier-2 grid clusters via DIRAC.
Then the “Govorun” supercomputer was integrated in-
to the distributed computing platform. In the summer of
2020, the NICA cluster and the cluster of the National
Autonomous University of Mexico (UNAM) were added.
dCache, which manages disk and tape storages, and EOS
were integrated as storage systems. It is noteworthy that
the UNAM cluster became the first computing resource lo-
cated outside Europe and Asia and included in the DIRAC
infrastructure at JINR. The scheme of the integration of
geographically distributed heterogeneous resources based
on the DIRAC Interware is shown in Fig. 2.

Using this infrastructure, a program of the centralized
Monte Carlo data generation for the MPD experiment of
the NICA megascience project is performed [5]. Using
DIRAC, more than 500 000 jobs were successfully com-
pleted for event modeling with the help of the UrQMD,
GSM, 3 Fluid Dynamics and VHLLE_UrQMD generators
for the MPD experiment (Fig. 3). The calculation time for
each job reached about 5 h. The process of performing a
job usually comprises the loading of initial data, calcula-
tions themselves, and the uploading of the results to the
storage system. As storage systems, EOS is used to write
to disk storage, and dCache is used to access tape storage.
About one million data files, the total size of which already

—EI

puting resources using DIRAC during centralized data
generation for MPD

exceeded 130 TB, were written for MPD under the man-
agement of DIRAC.

The participation in voluntary computing related to
the study of the SARS-CoV-2 virus within the Folding@
Home project became another area of using the DIRAC
platform at JINR [6]. Cloud resources of both the Institute
and its Member States’ organizations that are free from
the major activity of JINR are successfully involved in the
COVID-19 research. The contribution of all the cloud in-
frastructures is taken into consideration in the accounting
of Folding@Home within the “Joint Institute for Nuclear
Research” group [7] and in the frames of the accounting
system of DIRAC itself.

The integration of computing resources based on the
DIRAC platform is an important step in the development
of distributed data processing at JINR. This integration al-
lows one to include any kind of computing resources into
a unified system and provide them to users via a unified
web interface, a command line interface or a programming
interface. Work on the development of the functionality of
the system is in progress. The developed system is open to
new tasks, new users, and new computing resources.
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WHTerpanus BEIYUCIUTEIBHBIX pecypcoB Ha 0a-
3e wiar¢opmel DIRAC — 370 BakHbIif 1Iar B pa3Bu-
THUU pacrpeneneHHon o0padboTku naHubx B OMSN.
Takass MHTErpanus MO3BOJAET BKIIOYUTH IPAaKTHYE-
CKH JII000 BUJ BBIYHCIUTENBHBIX PECYpPCOB B €IIH-
HYIO CHCTEMY U IIPEI0CTaBUTh HX ITOJIb30BATEIISIM Ye-
pe3 enuHbIi BeO-mHTEpdetic, nHTepdeiic KoMaHTHON
CTPOKH WIIM NPOrpaMMHEIA mHTep(etic. PaboTer mo
Pa3BUTHIO (DYyHKIIMOHAIBHBIX BOSMOKHOCTEH CHCTe-
MBI IPOJOJDKArOTCS. PazpaboraHHas cucreMa OTKphI-
Ta JJIsl HOBBIX 3a]1a4, HOBBIX ITOJIb30BaTelIei  HOBBIX
BBIYHCIIMTEIBHBIX PECYPCOB.
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SNHAHCOBbIN KOMUTET
FINANCE COMMITTEE

3acepaHve ®MHaHCOBOro KOMUTETa COCTOANOCH 19 Ho-
fA6psa B chopmaTe BMAEOKOH(pepeHLMH noa npeacepatenb-
cTtBoM npeactaButens Mpysuu A. XBegenuase.

®dUHAHCOBbLIN KOMUTET 3acnylwan Aoknag Aupektopa
WHctutyta B.A. MatBeeBa u pekomeHgosan KII oTme-
TUTb YyCNeLlHoe BbINOMIHEHNE peKOMeHAauMn YYeHOro coBseTa
OUAN, kacatowmxcs HaydHbIX 3agad MIHCTUTYTa, a Takke pa-
60T no co3gaHnio 1 ModepHu3aumm 6a3oBbix ycTaHoBok OUAN;
nogaepxatb AesATeNbHOCTb Anpekumn MHcTutyta no obecneye-
HWIO UCNOMHEeHNs 3adad Tekywero CemMuneTHero nnaHa passu-
Tna OUAN; BbICOKO OLEHUTb HayYHble U Hay4YHO-TEXHUYECKME
DOCTKeHUss MIHCTUTYTa MNo rnaBHbIM HanpaeneHusim pabor;
NPUHSTL K CBeaeHMo M ogobpuTe nonpasky B [onoxeHne o Ha-
GntogaTtenbHOM coBeTe npoekTa «Komnnekc cBepxnpoBoasLLUMX
KoreL Ha BCTPeYHbIX nyykax Tspkenbix noHos NICA» no dop-
MUPOBaHUIO COCTaBa HabntogaTenbHOro CoBeTa, ONpeaeneHno
cTatyca ¥ MONHOMOYMA Habnopatens, nopsiaky NpoBedeHUst
3acefaHnii U ronocoBaHUs; OTMETUTb pasBUTME HOBOro dop-
maTa cotpygHuyectea OUAM ¢ BMBF (lepmaHus) B pamkax
TpeX aBTOHOMHbIX HanpaBsneHui: nporpamma «lenszeHbepr—
JlaHgay» no TeopeTuyeckon usrke, HEUTPOHHasS nporpamma
M nporpamma MorogblX YYeHbIX; NMPUHSATL K CBeAEHUO paboTy
anpekunn OUAN, HanpaBneHHyo Ha ¢opmMupoBaHVe nnaHa
MeponpuUATUA, NOCBSLLEHHbIX 65-neTuio MHcTuTyTa (26 MapTa
2021 r.), B ONAN n cTtpaHax-yyacTHuLaX.

Mo poknagy rmaBHoro ydeHoro cekpetapa WHctutyTa
A. C. CopuHa «O xoge BbinonHeHns CeMuneTHero nnaHa pas-
Butna ONAN Ha 2017-2023 rr., a TakKke NpeasioKeHns no Kop-

A regular meeting of the JINR Finance Committee was
held on 19 November in the format of a videoconference
under the chairmanship of the representative of Georgia
A.Khvedelidze.

The Finance Committee heard the report of JINR Director
V. Matveev and recommended that the CP note the successful
implementation of the recommendations of the JINR Scientific
Council on scientific tasks of the Institute and activities in de-
velopment and upgrading of JINR basic facilities; support the
activities of the JINR Directorate in provision of implementation
of tasks of the current Seven-Year Plan of JINR development;
highly evaluate scientific and scientific-technical achievements
of the Institute in the main trends of research; note and endorse
the amendments in the Regulations of the Supervisory Board
of the project “The NICA Complex of superconducting rings for
heavy-ion colliding beams” on establishing the strength of the
Supervisory Board, determination of the status and authority of
an observer, the order of holding meetings and voting; mark the
development of a new format of cooperation of JINR with BMBF
(Germany) in the frames of three autonomous directions: the
“Heisenberg—Landau” programme in theoretical physics, neu-
tron programme, and young scientists’ programme; note the ac-
tivities of JINR Directorate in drafting the plan of events on the
65th anniversary of the Institute (26 March 2021), at JINR and
in the Member States.

Al | I




SUNHAHCOBbLIN KOMUTET

FINANCE COMMITTEE

pektupoBke CemuneTHero nnaHa» PrUHaAHCOBLIA KOMUTET
pekomeHgoBan KIM BbICOKO OLEHUTb MOArOTOBIEHHbLIN
KpaTKM OTYET O X0A4e BbIMNOMHEHWS TEKYLLEero nnaHa pas-
Butns OUNAN 3a 2017-2020 rr. n NpeanoXXeHns no ero Kop-
pekTupoBke Ha 2021-2023 rr., a Takke ogobpuTb ycunums
auvpekuun OVAN no peanusaumm 3agay TekyLlero cemu-
NeTHero nepuoga B 4YacTu pasBUTUSI KPYMHbIX OOBHEKTOB
Hay4HO-MCCNeaoBaTenbCKON MHAPPACTPYKTYPbl U OTMETUTL
6orbLLOE KONMUYECTBO BbIAAKLLMXCSA HAY4YHbIX PEe3ynbTaToB
N Hay4YHO-TEeXHMYecKknx paspabotok OVAN B 2017-2020 rr.

Jy6Ha, 19 Hos16ps1. Bacenanne dunancoBoro komurera OUSN

MpuHnmasa Bo BHMMaHue pa3sutne npoekta NICA B
COOTBETCTBUN C pPeKOMeHAAUMAMUN Hay4YHO-KOHCYIbTaTuB-
HbIx komuteToB OUAN (MAC, DAC, KK, Y4yeHbii coBeT)
N pelleHnsMn HabniogatenbHoOro coBeTa MeranpoekTa
«Komnnekc NICA», HoBble CTpOUTENbHLIE HOPMATUBLI, MO-
TpeboBaBLUME 3HAYNTENBHOIO U3MEHEHUS NPOEKTa 3aaHus
Ons pasmelleHus TsxenomoHHoro konnavgepa NICA un
COOTBETCTBYHOLLEIO YCNOXHEHUSA MHPPACTPYKTYpPbl, a Tak-
e C y4eToM HebnaronpusitTHelX, cBsid3aHHbIX ¢ COVID-19
BHELLHMX OOCTOATENbLCTB, MOBMMUABLUMX Ha CTOMMOCTb W

Dubna, 19 November. A meeting of the JINR Finance Committee

Based on the report of JINR Chief Scientific Secretary
A. Sorin “Progress of implementation of the Seven-Year
Plan for the development of JINR for 2017-2023 and pro-
posals for updating the Plan”, the Finance Committee rec-
ommended the CP that it highly evaluate the prepared Brief
Report on the progress of accomplishment of the current
plan of JINR development in 2017-2020 and proposals on
its upgrading in 2021-2023, as well as endorse the efforts
of the JINR Directorate in implementation of tasks of the
current seven-year period in development of large parts of
scientific research infrastructure and note great number of
outstanding scientific results and scientific-technical elabo-
rations in 2017-2020.

Taking into account the development of the NICA pro-
ject in accordance with the recommendations of the sci-
entific advisory committees (MAC, DAC, PAC, Scientific
Council) and the decisions of the Supervisory Board of the
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megaproject “NICA Complex”, the new regulations on con-
struction that required a significant change in the building
design to accommodate the NICA heavy-ion collider and
the corresponding infrastructure complications, as well as
taking into account the adverse external circumstances as-
sociated with COVID-19, which affected the cost and tim-
ing of the project, the Finance Committee recommended
that the CP note the calculated enlargement of the total
cost of the NICA project in US$ 61.7 million.

The Finance Committee recommended that the
CP endorse the proposed directions of upgrading of the
Seven-Year Plan and recommended the JINR Directorate
that it present the final variant of the upgraded Seven-Year
Plan for the development of JINR at the CP session in
March 2021.

Following the report “Draft budget of JINR for the year
2021, provisional contributions of the Member States for
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CpOKu peanusauum npoekta, PrHaHCOBbIN KOMUTET pPeKo-
meHgoan KM npuHATb K CBEAEHUIO pacyeTHOe yBenuye-
Hue nonHon cmetbl npoekta NICA Ha 61,7 MnH gonnapos
CLA.

®duHaHcoBbIM  KOoMUTET pekomeHgoBan KIlM opo-
OpuUTb NpeanoXeHHble HanpaBneHUsl  KOPPEKTUPOBKY
CemunetHero nnaxa, a ampekumm OUNAN — npenctaBuTb
UTOrOBYK pefakuuio CKoppekTupoBaHHoro CemwuneTHero
nnaHa pa3sutus OUNAN Ha ceccum KIMIM B mapTte 2021 T.

Mo poknagy u. o. pykoBoauTens PUHaHCOBO-3KOHO-
Mudeckoro ynpaeneHus WHctutyta M. T1. Bacunbesa
«O npoekte Gtompketa ONAN Ha 2021 r., 06 opueHTUpo-
BOYHbIX B3HOCax rocygapctB-unieHoB OUAUM Ha 2022,
2023, 2024 rT.» duHaHCOoBbIV KomuTeT pekomMeHngosan Kl
yTBepanTb OtomkeT OMAN Ha 2021 . ¢ obwen cymmon go-
X0o[oB u pacxopos 223 811,4 teic. gonnapos CLUA, wkany
B3HOCOB rocygapcts-uneHoB OUAN Ha 2021 r., B3HOCHI U
BbINNaTy 3afl0/PKEHHOCTU rocyaapcTa-yreHoB B 2021 r. no
ynnate B3HocoB B Otogxer OUNAN, a takke cormacuTbes
¢ BknodeHnem B Gromker OUNAN Ha 2021 r. cymm B3HO-
coB rocygapcts-duneHoB ONAW, oTHoOCUMTENbHO KOTOPbIX
NPVHATO peLleHne O MPUOCTAHOBMEHUN X YNEHCTBA, AN
COXpaHEeHWs1 YCTaHOBMEHHbIX MPOMNOpLMIA B3HOCOB TrOCY-
[apcTB-yneHoB MHctutyTa.

PurHaHcoBbI KomUTeT pekoMeHgosan KIM onpege-
NUTb OPUEHTUPOBOYHLIE pa3mepbl Bromketa OUNAN no go-
xodam n pacxogam Ha 2022 r. B cymme 217,4 MnH gonna-
poB CLUA, Ha 2023 . B cymme 222,8 mnH gonnapos CLUA

1 Ha 2024 r. B cymme 228,4 mnH gonnapos CLUA, a Takke
OPUEHTUPOBOYHbIE CyMMbl B3HOCOB TOCYAapCTB-Yr1EHOB
OUNAN Ha 2022, 2023 n 2024 rr.

durHaHcoBLIN KoMUTET pekomeHagoBan KI komnex-
cupoBaTb B 2021 r. gedouumt Gromketa OUMAN, BO3HK-
Kalwmnn B cryyae HeBHeceHus B3Hoca Kopemnckon
HapopgHo-[emokpaTtuyeckor Pecnybnukon n Pecnybnukon
Y36eKkucTaH 3a cHeT NPoYNX AOXOA0B M NOCTYNNeHni 61oa-
xeta OMNAN.

®duHaHcoBbI komuTeT pekomeHgosan KIM yTteep-
OVTb OKMKET MO WCMOMb30BaHUIO LENEBbIX CPeacTB
Poccuiickon ®epepaunn, BbliOeNsieMbIX B COOTBETCTBUM
¢ Comnawennem wmexay [NpaButensctBOM Poccuiickon
depepaumm 1 OUNAN o cosgaHum 1 akcnnyaTaumm Kom-
nriekca CBEPXMNpPOBOASILLNX KOMEeL, Ha BCTPEYHbIX NMyYKax Ts-
xenbix noHoB NICA, Ha 2021 . B cymme 3 787 442,7 ThiC.
pyonen.

®uHaHcoBbI KomuTeT pekomengosan Kl ogobputb
CBOAHYI0 KoppekTupoBky Giomketa OUNAU Ha 2020 r. 3a
9 mecsauesB.

duHaHcoBbI KomMuTeT pekomeHgoBan KM paspe-
LWNTb aupekTopy VIHCTUTYTa NpoMHAEKCUpOBaTh OKNaaHYo
1 TapupHyto YacTu 3apaboTHOM MnaThbl YeHOB NepcoHana
C yyeToM Bo3mMoxHocTen brogxetra OUNAN Ha 2021 r., B co-
orBeTCcTBUM C KonnekTueHbiM gorosopom OUAN Ha 2020—
2023 rr., a Takke ogobpuTb HanpaeneHNsi UCMONb30BaHUS
cpencts oHaa ctumynupoBaHusa B 2021 r., npeanoxeH-
Hble ampekumen NHctutyTa.

the years 2022, 2023, and 2024” presented by M. Vasilyev,
Acting Head of the JINR Finance and Economy Office, the
Finance Committee recommended that the CP approve the
JINR budget for the year 2021 with the total income and ex-
penditure amounting to US$ 223 811.4 thousand, approve
the scale of contributions of the JINR Member States for
the year 2021, the contributions of the Member States and
the repayment of contribution arrears of the Member States
in 2021 in payment of contributions to JINR budget, as well
as agree with the inclusion in the JINR budget for 2021 of
the amounts of contributions of the Member States, with
respect to which the decision on suspension of member-
ships has been taken, in order to preserve the established
proportions of contributions of the Member States. The
Finance Committee recommended that the CP determine
the provisional volumes of the JINR budget in income and
expenditure for the year 2022 amounting to US$ 217.4 mil-
lion, for the year 2023 amounting to US$ 222.8 million, for
the year 2024 amounting to US$ 228.4 million, as well as
the provisional amounts of the Member States’ contribu-
tions for the years 2022, 2023, and 2024.

The Finance Committee recommended that the CP
compensate JINR'’s budget deficit in 2021, arising from the
unpaid contribution by the Democratic People’'s Republic

of Korea and the Republic of Uzbekistan, at the expense of
other incomes and receipts of the JINR budget.

The Finance Committee recommended that the CP ap-
prove the budget for the use of the special-purpose funds
of the Russian Federation, allocated in accordance with
the Agreement between the Government of the Russian
Federation and JINR on the construction and exploitation
of the NICA complex of superconducting rings for heavy-
ion colliding beams, for the year 2021 in the amount of
3787 442.7 thousand rubles.

The Finance Committee recommended that the CP
approve the consolidated adjustment of the JINR budget
for the year 2020 over 9 months.

The Finance Committee recommended that the CP
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 2021, in accordance with the JINR Collective Bargaining
Agreement for 2020-2023 and approve the directions for
using the Incentive Fund in 2021, proposed by the JINR
Directorate.

Regarding the report “Results of the meeting of the
JINR Finance Committee held on 19 November 2020”
presented by A. Khvedelidze, Plenipotentiary of the
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Mo poknagy nomHomouHoro npeactasutens [lMpasu-
TenbctBa [py3un B OUNAN A. XBepenuase «O6 uTorax
3acefaHunst pabodert rpynnbl npu npegcenatene KM no
duHaHcoBbIM BonpocaM OUNAN ot 29 oktabps 2020 r.»
durHaHcoBbIV komuTeT pekoMeHgosan KIIM cornacuTbes ¢
npeanoxexnvem lMpasuTensctea Pecny6nukn Y3bekucTaH
N paccMOTpeTb BO3MOXHOCTbL BO306HOBMNEHMs ¢ 2021 T. ee
MOMHOMPAaBHOro y4acTus Ha CneayoLWnX YCroBUSIX:

— Pecnybnuka Y3bekuctaH go ceccun K B Hosi6pe
2020 r. BHECET YacTb 3a0/MKEHHOCTU MO yrrare B3HOCOB B
6romxet MHctutyTta B pasmepe 30,0 Thic. gonnapos CLUA;

— TekKyLlas 3a40/mKeHHOCTb No B3HOcam Pecnybnvku
Y3b6ekuctaH B 6rogxketT ONAN 3a nepuoa ¢ 1 sHBaps 2004 T.
no 30 ceHTabps 2020 r. B pasmepe 3 271,1 TbiC. AONNapoB
CLUA (60 % ot TekyLLleln 3a0MmKEHHOCTN) aHHYNMpYeTCs;

— Pecny6nuka Y3b6ekuctaH BbIMMaTUT OCTaBLUYHOCS
yacTb TeKyllen 3agormkeHHOCTU B pasmepe 2 180,8 Thic.
ponnapos CLUA B TeuyeHne 20 net B COOTBETCTBUM C rpa-
dukom, yTBepaeHHbIM Ha ceccum KIIM B Hosibpe 2020 r;

— nocrne BO30OHOBIEHUS €€ MOMHOMPAaBHOrO y4YacTusi
B OUNAU Pecnybnuka Y3bekuctaH byaeT ynnadneatb exe-
rogHbI B3HoC B BrogkeT OUAN B 06beME, YTBEPKAEHHOM
K.

®duHaHcoBbIn KomuTeT pekomeHgoan KM paccmort-
peTb BOMPOC MoralleHns pecTpyKTypu3nMpoBaHHON 3aa0r-
KEHHOCTW, BO3HMKWeNn go 1 aHeaps 2002 r. B pasmepe
1 051,7 Ttbic. gonnapos CLUA, n 3agomKeHHOCTN, BO3HUK-
wen 3a 2002-2003 rr. B pasmepe 1 081,8 Tbic. Aonnapos

CLWA, nocne BO30OHOBMEHUS MOMHOMPABHOMO YYacTus
Pecnybnuku Y3bekmctaH B ONAN.

Mo poknagy AvpekTopa ayguTOpCKOM KOMMaHum
«KopcakoB un MapTtHepbl» [. A. KopcakoBa «O6 uTorax
npoBeAeHUs ayauTOPCKON NPOBEpKM (PUHAHCOBOW Aes-
TenbHocTn UHcTuTyTa 3a 2019 . 1 aHanu3e UCNOrHeHus
avpekunenn MHCTUTyTa nnaHa mMeponpuaTtviA No utoram
npoBeAeHUs ayauTOPCKOW NPOBepkM (PUHAHCOBOW Aes-
TenbHocTn OUAN 3a 2018 r.» PUHAHCOBbLI KOMUTET pe-
komeHgoBan KM yTBepanTb ayguTopckoe 3akroyeHne 1
Oyxrantepckuii ot4yeTr ONAN 3a 2019 1.

Government of Georgia to JINR, the Finance Committee
recommended that the CP agree with the proposal of the
Government of the Republic of Uzbekistan and discuss
a possibility to resume its full participation in 2021 on the
following conditions:

— the Republic of Uzbekistan pays a part of arrear to
the JINR budget in the amount of US$ 30.0 thousand;

— the CP writes off the current arrears of contribu-
tions of the Republic of Uzbekistan to the JINR budget for
the period from 01.01.2004 to 30.09.2020 in the amount of
US$ 3 271.1 thousand (60% of the current arrears);

— the Republic of Uzbekistan pays the remaining part
of the current arrears of the Republic of Uzbekistan to the
JINR budget in the amount of US$ 2 180.8 thousand in
20 years according to the schedule endorsed at the CP
session in November 2020;

— after assuming the full participation to JINR, the
Republic of Uzbekistan will pay the annual contribution to
the JINR budget in amount approved by the CP.

The Finance Committee recommended that the CP
discuss the issue of repayment of the restructured arrears
of the Republic of Uzbekistan that arose before 01.01.2002
in the amount of US$ 1 051.7 thousand and the arrears
that arose for 2002—2003 in the amount of US$ 1 081.8

thousand, after the full participation of the Republic of
Uzbekistan to JINR.

Based on the report “Results of the audit of JINR’s fi-
nancial activities performed for the year 2019 and analysis
of implementation by the Directorate of the Institute of the
Plan of activities on the results of the audit of financial ac-
tivities of JINR in 2018” presented by D. Korsakov, Director
of the audit company “Korsakov and Partners”, the Finance
Committee recommended that the CP approve the audi-
tors’ report and the Accounting Report of JINR for the year
20109.
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OuepepgHaa ceccuss Komuteta mMOMHOMOYHBIX
npencraBuTener nNpaBUTENbCTB FOCYAApCTB-YNIEHOB
O6beaMHEHHOro MHCTUTYTa fiAepPHbIX UccredoBaHUN
cocTosanacbk 23 Hos1I6ps B oopMmaTe BUAEOKOHepeHLun
nop npeaceaaTtenbCTBOM NpeacTtaBuTensa Poccuinckon
®epepauum H. A. BouaposoWn.

3acnywas 1 obcyamB goknag avpektopa MHctutyta
B.A. MatBeeBa, KII npuHan k cBegeHuto nHgopmaunto
anpekumn ONAN o pyHKLMOHMPOBaHUM NHCTUTYTa B ycro-
BuaAx naHgemun COVID-19, o pekomeHgaumnsax 128-in cec-
cumn Y4yeHoro coseta OUAW, o HOBbIX MOMyYeHHbIX B
WIHCTUTYTE Hay4HbIX M HAyYHO-TEXHUYECKUX pesyrnbraTtax,
a Takke o0 Hambornee BaXHbIX COObITUSAX, COCTOSIBLLUUXCS B
OWNAN Bo BTOpOW NonosuHe 2020 T.

KMM c yooBneTBOpeHMEM OTMETUN 3HaYuTeNbHbIE
OOCTWXKeHMs konnekTuea MIHCTUTyTa B obnactu passutus
yctaHoBok ONAN n nonyyYeHns HOBbIX Hay4HbIX pe3yrnbTa-
TOB, B YaCTHOCTU:

— Temnbl NpoBeAeHus paboT Mo COo34aHMI0 CUCTEM
konnavigepa NICA, 3aBepLueHne MOHTaxa obopyaoBaHus
yyacTka ObICTporo BbiBoda nydka u3 Gyctepa, nogroToB-
Ky K Hayany oxnaxgeHusi MarHUTHOW CTPYKTYpbl, @ Takke
nnaHbl MHXEKTUPOBATb MU YCKOPUTb NEPBbLIA MyYOK B HOBOM
CUHXPOTPOHE K KOHLY Hosi6psi 2020 r;

— 3aBeplUeHVe onepauuy no TPaHCMOPTUPOBKE B
OUNAN narotoBneHHoro B Tanum cBepxnpoBoasiLLero mar-
HUTa — KIMKOYEBOro 3rfieMeHTa MCCneaoBaTenbCKoW ycTa-
HoBkuM MPD yckoputensHoro komnriekca NICA,

— pa3paboTky M NpUMeHeHVe co3gaHHou Ha 6ase
OUAN mexpyHapogHou kornnabopauuen HOBOro 3Kcre-
pUMEHTarnbLHOro MeTofa W3y4YeHUs! BHYTPEHHEW CTPYKTY-
pbl aTOMHOTO S4pa U HEWTPOHHBIX 3BE3 B AKCMEPUMEHTE
BM@N, B KOTOpPOM BnepBble 3aperncTpMpoBaHbl BCe npo-
OYKTbl peakLmmn npu BbIOMBaHUM HYKITOHOB 1 Nap HyKMOHOB
13 aTOMHbIX 4€ep U OTKPbITbl HOBblE HAYYHbIE MEPCNEKTU-
Bbl UICCMEN0BaHUA CTPYKTYpPbI A4pa;

— Hayano nepBoOro 3KcnepvMeHTa MO CUHTEe3y K30-
TOMOB MOCKOBUS Ha (pabpuke CBEPXTSHKENbIX ArIEMEHTOB
(CT3);

— nobeny npoekta OUNAN «CeepxTsaxenslie agpa n
aToMbl: nNpegernsl Macc saep v rpaHuubl [Neproguyeckon
Tabnvubl MeHgeneeBa» B KOHKypce MuHucTepcTBa Hay-
K1 1 Bbicwero obpasosaHus Poccuiickon depepaumm Ha
npegocTasneHne rpaHToB B hopme cybecmanii Ana peanu-
3aUuUn KPYMHbIX HayYHbIX MPOEKTOB MO NPUOPUTETHLIM Ha-
npasneHsM Hay4HO-TEXHONOrMYecKoro pa3smtunsa Poccuu;

— YCTaHOBKy ABYX HOBbIX KracTepoB 6alnkanbCckoro
HEWTPMHHOrO Teneckona, rny6boKoBOAHbIV OETEKTOP KOTO-
poro gocTur addekTrsHoro obbema 0,35 kM3, yto caena-
no Baikal-GVD ogHum 13 Tpex cambiX KpYMHbIX Ternecko-
noB no adpdeKkTBHON NnoLwiaan n obbLemy, a Takke Kpyn-
Henwnm B CeBepHOM nonyLuapuu;

— MPOoAOMKeHNe peanusauumn nporpamMmmbl Norb30Ba-
Tenew uccrnenoBaTernbCKon saepHon yctaHosku VIBP-2 B
ycnosusax naHgemumn COVID-19;

A regular session of the Committee of Pleni-
potentiaries of the Governments of the Member States
of the Joint Institute for Nuclear Research was held
on 23 November in the videoconference format under
the chairmanship of the representative of the Russian
Federation N. Bocharova.

Having heard and discussed the report present-
ed by V. Matveev, Director of JINR, the Committee of
Plenipotentiaries took note of the information by the JINR
Directorate on the operation of JINR under conditions of
the COVID-19 pandemic, on the recommendations of the
128th session of the JINR Scientific Council, on the new
scientific and technological results obtained at JINR as well
as on the most important events which occurred at JINR in
the second half of 2020.

The CP noted with satisfaction the significant achieve-
ments of the JINR staff in developing JINR facilities and
producing new scientific results, in particular:

— the pace of work on the construction of the NICA
collider systems, the completion of the installation of equip-
ment for the fast beam extraction from the booster, the
preparation for the start of cooling of the magnetic structure
as well as the plans to inject and accelerate the first beam
in the new synchrotron by the end of November 2020;

— the completion of the operation to transport to JINR
the superconducting magnet made in Italy, which is a key el-
ement of the MPD detector of the NICA accelerator complex;

— development and application, by the international
collaboration established at JINR, of a new experimental
method to study the internal structure of the atomic nucleus
and neutron stars in the BM@N experiment, which made
it possible for the first time to register all the reaction prod-
ucts upon knocking out nucleons and pairs of nucleons
from atomic nuclei and to open up new scientific prospects
for studying nuclear structure;

— the beginning of the first experiment on the synthe-
sis of moscovium isotopes at the Factory of Superheavy
Elements (SHE);

— the victory of the JINR project “Superheavy nuclei
and atoms: limits of nuclear mass and boundaries of the
Periodic Table” in the competition of the Ministry of Science
and Higher Education of the Russian Federation for award-
ing grants in the form of subsidies for realizing large scien-
tific projects in the priority areas of scientific and technolog-
ical development of Russia;

— the installation of two new clusters of the Baikal
Neutrino Telescope, whose deep-water detector has
reached an effective volume of 0.35 km3, thus making
Baikal-GVD one of the three largest telescopes in terms
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Jy6Ha, 23 Hos16ps1. Ceccust KIIIT OUSIN. Tupexropom
OUSIU n3bpan akagemuk [. B. TpyOHuKOB

Dubna, 23 November. JINR CP session.
Academician G. Trubnikov elected as
Director of JINR

of effective area and volume as well as the largest in the
Northern Hemisphere;

— the further implementation of the User Programme
at the IBR-2 facility under conditions of the COVID-19 pan-
demic;

— the impressive statistics on the use of JINR grid
sites contributing to data processing by international col-
laborations — the Tier-1 site, which ranks second among
the world CMS Tier-1, and the Tier-2 site, the best in RDIG
(Russian Data Intensive Grid), as well as the publication of
scientific results achieved using the “Govorun” supercom-
puter resources.

The CP supported the organizational measures being
taken by the JINR Directorate for the successful implemen-

tation of the NICA project and endorsed the amendments
to the Regulations for the Supervisory Board of the project
“NICA complex of superconducting rings for heavy-ion col-
liding beams” regarding the procedure for forming the com-
position of the Supervisory Board, determining the status
and powers of an observer, and the procedure for holding
meetings and voting.

The CP endorsed the efforts by the JINR Directorate to
deepen relations with partner research organizations and
to integrate JINR into the global research infrastructure, in
particular, the signing of agreements with the Helmholtz
Centre for Heavy lon Research (GSI, Germany) on the en-
try of German research institutions into the implementation
of the NICA project and with the Ministry of Science and
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—  BHYLUMTEMbHYID  CTaTUCTUKY  UCMOMb30BaHMWS
rpua-cantoB OUAN, BHocAWwMX Bknag B 06paboTky AaH-
HbIX MeXAyHapoaHbIX Konnabopaunin — canta Tier-1, 3a-
HVYMaIoLLEro BTOpOe MeCTO cpean M1POBbLIX LeHTpoB Tier-1
CMS, un cawta Tier-2 — nyduwero B RDIG (Poccuickom
rpva, Ans UHTEHCMBHOWM 0O6paboTKM AaHHbIX), @ TakkKe Mnony-
YeHune 1 NybrnkKauuo Hay4YHbIX pe3ynsTaToB, AOCTUTHYThIX
C NPUMEHEHNEM pPecypcoB cynepkomnbioTepa «[0OBOPYH».

KMMN noppepxan opraHU3auMOHHblIe Mepbl AMpeKummn
OUAW, npegnpvHnMaemble As YCNELHOW peanusauuu
npoekta NICA, n ogobpun nonpasku B [onoxeHne o Ha-
6niogatenbHOM coBeTe npoekta «Komnnekc ceepxnpo-
BOOSLUMX KOMeL Ha BCTPEYHbIX My4Kax TsXKerbiX MOHOB
NICA» B yactu nopsigka (oopMMpOBaHUsi coctaBa Habrnto-
[aTernbHOro CoBeTa, onpeAeneHns crtatyca v NonHOMOYNn
Habntopartens, nopsaka NpoBeaeHNs 3acedaHnii 1 ronoco-
BaHUS.

KMMN ogobpun ycunua gmpekumm MHctuTyTa no yrny-
OneHuo cBA3eM C NAapTHEPCKUMU Hay4HO-UCCneaoBaTenb-
CKMMWU opraHu3auusimm 1 no nxterpaumn ONAN B rmobans-
HYIO MccneaoBaTenbCKylo MHAPPACTPYKTYPY, B YACTHOCTU,
noanucaHne cornaweHnn ¢ LieHTpoM no un3dyveHuo Ts-
Xernbix noHoB uMm. enbmronsua (GSI, Nepmanus) o BCTy-
NNeHUM Hay4HbIX yypexaeHun epmaHum B peanusaumio
npoekta NICA n ¢ MUHUCTEPCTBOM HayKku U TEXHOMOrnMn
KHP 06 yyactum KHP B cTpoutenbCcTBe 1 akchnyataumm
komnriekca NICA.

KMM opobpun pesitenbHocTe Aupekumn WHcTutyTa
no paspaboTKe 1 BCECTOPOHHEMY 0BCYXAEHNO OCHOBHbIX
HanpaBneHun cTpaTermyeckoro nnaHa passutmus OUAN, B
TOM 4mcrie paboTty no BbipaboTke CUCTEMbI MHOUKATOPOB
ONst MOHUTOPUHIa UCMOMHEHUS! CTPATErMYeCcKoro nnaxa.

KM yteepaun pekomeHgauun 127-n n 128-n cec-
cuii YueHoro coseta OUAN, a Takke NMpobrnemHo-Tema-
TUYECKWIA NNaH Hay4YHO-MUCCrneaoBaTenbCkux paboT 1 Mex-
AyHapopgHoro cotpyaHudectsa OUAN Ha 2021 .

3acnywasB un obcyauB poknag npeacepartens KIrl
H. A. BoyapoBoi «O BbIbope anpektopa OUAN», pykosoa-
ctBysAck pelleHveM K ot 19 nioHs 2020 r. 0 Ha3HavYeHun
npoeeaeHus Bbibopos anpektopa OMAN B Hosibpe 2020 T.
Ha OCHOBaHUM [OCPOYHOrO MpeKpalLleHUs MONTHOMOYNIA
Jencteytowlero gupektopa ¢ 1 guBaps 2021 r. B COOTBET-
cteum c n. 2.1 MNonoxeHus o gupektope OUAN, KM yteep-
AV B Ka4yecTBe KaHauaaTa Ansg usbpaHusa Ha JOMKHOCTb
onpektopa OUAWN akapemuka PAH T. B. Tpy6HukoBsa.
KM opobpun npeactaBneHHyld nporpaMMmy KaHavpata
Ha pomkHocTb aupektopa OUNAN T. B. Tpy6Hukosa. KM
nposen wu3bpaHue AMpeKkTopa TaWHbIM rONOCOBaHMEM
C MCNOMb30BaHWEM MPOrpaMMHO-TEXHUYECKUX CPEACTB
BuaeokoHdepeHumn. KM wn3bpan [ B. TpybHukoBa Ha
AOMKHOCTL Aupektopa OUNAM cpokom Ha NStk NeT € BCTY-
nneHvemM B JOMKHOCTb € 1 aHBapsa 2021 .

KMM Beipasun rmy6okyto GrnarogapHOCTb akageMuky
Poccuiickon akagemumn Hayk B. A. MartseeBy 3a nnogo-
TBOpPHYto paboTy Ha nocTy aupektopa OVAN.

Technology of the People’s Republic of China (PRC) on
the PRC’s participation in construction and operation of the
NICA complex.

The CP endorsed the activities of the JINR Directorate
for the development and comprehensive discussion of the
main directions of the strategic plan for the development
of JINR, including work on the development of a system of
indicators for monitoring the implementation of the strate-
gic plan.

The CP approved the recommendations of the 127th and
128th sessions of the Scientific Council and the JINR Topical
Plan of Research and International Cooperation for 2021.

Having heard and discussed the report “Election of the
Director of JINR” presented by N. Bocharova, Chair of the
CP, guided by the CP’s decision of 19 June 2020 on the
calling of the election of the Director of JINR for November
2020 to hold, at this CP session, the election of a new
Director of JINR on the basis of the early termination of
office of the current Director from 1 January 2021 in accor-
dance with paragraph 2.1. of the Regulations for the JINR
Director, the CP approved Grigory Trubnikov as candidate
for the position of the Director of JINR. The CP endorsed
the programme presented by the candidate for the position
of the Director of JINR, G. Trubnikov. The CP conducted
the election of the JINR Director by secret ballot using the

software and technical tools of a videoconference. The CP
elected G. Trubnikov as Director of JINR for a term of five
years taking office on 1 January 2021.

The CP expressed profound gratitude to Academician
of the Russian Academy of Sciences V. Matveev for his
successful work as Director of JINR.

The CP adopted the terms of office of the Vice-
Directors of JINR, the Chief Scientific Secretary of JINR,
and the JINR Chief Engineer until 1 January 2021 and rec-
ommended that the newly elected Director appoint acting
members of the JINR Directorate from 1 January 2021.
The CP commissionned the Director to propose, for ap-
proval at the CP session in March 2021, the candidatures
of JINR Vice-Directors, Chief Scientific Secretary, and
Chief Engineer.

Having heard and discussed the report “On the
Scientific Leader of JINR” presented by N. Bocharova, Chair
of the CP, the Committee of Plenipotentiaries introduced the
position of JINR Scientific Leader for RAS Academician
V. Matveev and recommended that the newly elected
Director of JINR carry out the corresponding appointment.

Following the report “Progress of implementation of the
Seven-Year Plan for the development of JINR for 2017—
2023 and proposals for updating the Plan” presented by
A. Sorin, Chief Scientific Secretary of JINR, the Committee
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KM yctaHoBWN CpoK MOFTHOMOYUIA BULLE-OUPEKTOPOB
OUAN, rmaBHoro y4eHoro cekpeTtaps OUAW, rmaBHOro uH-
xeHepa OUNAN po 1 aHBaps 2021 r. n pekoMeHgoBasn BHOBb
n3bpaHHoMy aupekTopy ¢ 1 siHBapst 2021 . Ha3HaYUTb UC-
NonHsitoLLMX 06553aHHOCTM YneHoB aupekumn OUANU, nopy-
4ymB npencrasuTb B mapte 2021 1. Ha yTBEPXOEHNE ceccum
KMMN kangmpatypbl Buue-gupektopos OUAW, rnasHoro
yuyeHoro cekpetaps OVAN, rnasHoro nHxenepa OUAN.

Bacnywae u obcyavB poknag npeacepatens KM
H. A. BovapoBon «O HayyHoMm pykoBogutere OUAU»,
KM BBen gomkHOCTb HayyHoro pykosoauTens OVAN ans
akagemunka PAH B. A. MatBeeBa 1 pekoMeHgoBar BHOBb
nsbpaHHomy aupektopy OUAWM ocyliectBUTb COOTBET-
CTBYylOLLIEE Ha3HayeHe.

3acnywae 1 obcyame goknag rnaBHOrO y4eHoro ce-
kpetaps UHctutyta A. C. CopuHa «O xoae BbINOMHEHUsI
CemuneTtHero nnaHa passutna OUNAN nHa 2017-2023 rr.,,
a Takke npennoxeHust No Koppektuposke CeMuneTHero
nnaHax», KMNM ogobpun ycunusa gupekumn OUNAN no pe-
TanbHOMY aHanusy xofa BblnonHeHns CemuneTHero nna-
Ha passutns OUNAN, a Takke dbopMMpoBaHMIO Npeanoxe-
HWUI NO ero KOppPEeKTUPOBKE.

KM BbICOKO OLEHM NOArOTOBMEHHbIN KPaTKUIN OTYET
0 Xo[€e BbINONHeHus TekyLero CeMmuneTHero nnaHa passu-
M OUNAN 3a 2017-2020 rr. 1 npennoXeHnst No ero Kop-
pekTupoBke Ha 2021-2023 rT.

KMM c ynosneTBopeHMeM oTMeTun paboTy aAvpekuum
n konnektnea WHctutyta no peanusaumm CemunetHero

nnaHa passutna B 2017—-2020 IT. No OCHOBHbIM Harnpasne-
HusM gesitensHocTn OUNAN, a MMeHHo:

— GonbLuoi 06beM BbINONMHEHHbIX paboT no peanu-
3aumm npoekta «Komnnekc NICA» B Tekyllem cemunet-
HeMm nepuoge, B TOM yucrne B pamkax CornalleHuns Mexay
MpasutenbctBoMm Poccuinckon ®egepauvum n ONAN;

— ycrnewHoe pa3sutve pabotr Ha dabpuke CTI:
BbIXO[, Ha MPOEKTHble napameTpbl 0a30BON YCTaHOBKM
(abpukn — umknotpoHa [LI-280, HoBoro ra3oHanosHeH-
Horo cenapartopa MHC-2 v Ha4ano nepBblX 3KCNepUMEeH-
TOB NO cuHTe3y 115-ro anemeHTa (MOCKOBWS) B peakuuu
243Am+43Ca;

— CYLUEeCTBEHHbIN NPOrpecc B CO34aHNN HEUTPUHHOTO
Terneckona ruratoHHoro obbema Baikal-GVD;

— BbINOMHEHME OCHOBHbIX paboT Mo pa3BUTUIO peak-
Topa NBP-2 n ocyliecTBneHne B NofHoM obbeme npea-
NPOEKTHLIX PaboT MO CO34aHUK HOBOMO WMCTOYHMKA HER-
TpoHoB ONAN;

— VWHTerpauuio BblYUCNUTENbHbLIX PEecypcoB nnaT-
dopmbl HybriLIT, Bkntodas cynepkomMnbtoTep «0BOPYH», B
pacnpenenuTenbHyto cpegy 06paboTku AaHHbIX;

— pa3BuTre pagmobronormMyeckmx CCrneaoBaHui;

— OCYyLLeCTBNeHMe NporpamMm MOArOTOBKN Kagpos,
yCUNus no npuBReYeHno CTYAEHTOB K Hay4HO-uUccneno-
BaTenbckon pabote B OUAN, no noeblweHnto kKBanudmka-
LUK 1 Nonynsipu3aumm Hayku.

KMM npuHsan Bo BHMMaHMe 06beKTUBHO Heobxoanmoe
passutne npoekta NICA B COOTBETCTBMWU C peKOMeHAa-

of Plenipotentiaries endorsed the efforts by the JINR
Directorate to provide a detailed analysis of the progress of
implementation of the Seven-Year Plan for the development
of JINR for 2017-2023 as well as to propose its updating.

The CP appreciated the prepared Brief Report on the
progress of the current Seven-Year Plan for the develop-
ment of JINR over 2017-2020 and proposals for its updat-
ing for 2021-2023.

The CP noted with satisfaction the work accomplished
by the JINR Directorate and staff to implement the Seven-
Year Plan for the development of JINR over 2017—-2020 in
the main areas of JINR activities, namely:

— a large volume of work performed on the imple-
mentation of the “NICA Complex” project in the current
seven-year period, including that within the framework of
the Agreement between the Government of the Russian
Federation and JINR;

— the successful progress of work at the SHE Factory,
in particular, the achievement of the design parameters of
the Factory’s facility — the DC-280 cyclotron and of the
new gas-filled separator, GFS-2, and the beginning of first
experiments on the synthesis of Element 115 (moscovium)
in the reaction of 243Am+48Ca;

— the significant progress with the Baikal-GVD giga-
ton neutrino telescope;

— the ongoing major activities for further development
of the IBR-2 facility and the full implementation of pre-de-
sign work on a new neutron source of JINR;

— the integration of computing resources of the
HybriLIT platform, including the “Govorun” supercomputer,
into the distributed data processing environment;

— the development of radiobiological research;

— the implementation of training programmes; efforts to
attract students to research underway at JINR as well as to
raise staff qualifications and promote science popularization.

The CP took into account the objectively necessary
development of the NICA project in accordance with the
recommendations of the scientific advisory committees
(MAC, DAC, PAC, Scientific Council) and the decisions of
the Supervisory Board of the megaproject “NICA Complex”,
the new regulations on construction that required a signifi-
cant change in the building design to accommodate the
NICA heavy-ion collider and the corresponding infrastruc-
ture complications as well as took into account the adverse
external circumstances associated with COVID-19, which
affected the cost and timing of the project; admitted the
necessity to sign an additional agreement No. 5 to the gen-
eral contract with STRABAG JSC (contract No. 100/2795
dated 18 September 2015 for construction of buildings and
structures (permanent construction facilities) for the place-
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LUMAMWU HayYHO-KOHCYNbTaTuBHbIX KomutetoB (MAC, DAC,
MKK, Y4eHblIi COBET) U peLLeHnsaMn HabnogaTensHoro co-
BeTa Meranpoekta «Komnnekc NICA», HOBble CTpoUTENb-
Hble HOpMaTuBbl, NOTpPeboBaBLUME 3HAYUTENBHOTO MU3Me-
HEeHVs NpoekTa 34aHusa AN pasMeLLeHUs TSXENONOHHOro
konnangepa NICA 1 COOTBETCTBYIOLLENO YCIOXHEHWUS WH-
PpacTPyKTypbl, @ Takke C y4eToM cBsA3aHHbIX ¢ COVID-19
HebnaronpuaTHbIX BHELUHNX 0BCTOSATENBLCTB, NOBMAUSBLLMX
Ha CTOMMOCTb M CPOKU peanusaLlunu NpoekTa, u cornacun-
CA C HeobXoAMMOCTbIO MOAMNUCAHWUS AOMOMHUTENBHOrO
cornaweHunsa Ne 5 k goroBopy reHepanbHoro nogpsiaa ¢
AO «LUTPABAM» (goroBop Ne 100/2795 oT 18 ceHTs6ps
2015 1. Ha CTPOUTENBCTBO 3AaHUIN U COOPYXKEHMN (0OBEKTDI
KanutanbHOro CTPOMTENbCTBA) ANS Pa3MELLEHNs TSHKeno-
noHHoro konnangepa NICA Ha nnowagke NIOB3 OUAN B
r. ly6He ¢ yacTuyHowm pekoHcTpykumen 3gaHms Ne 1) ¢ yse-
nMYEeHneM CTOMMOCTM [OrOBOpa B COOTBETCTBMU C HOBOW
NPOEKTHON AOKyMEHTaLMewn, NONy4MBLIEN MONOXUTENbHOE
3aknoveHne PAY «lmasrocakcneptusa Poccum» B EMP3
Ne 50-1-1-3-007355-2019 ot 3 anpens 2019 r; npuHAN K
CBE[IEHMI0 pacyeTHOe yBennYeHre NomnHom CMeThI NpoeKkTa
Ha 61,7 mnH gonnapos CLUA; cornacuncs ¢ npeacraBneH-
HOW B NPOEKTE KOPPEKTMPOBKON CPOKOB CAAYM B JKCMnya-
Tauulo OCHOBHbIX 06bekToB komnnekca NICA: Byctep —
2020 r.; HavanbHas KoHdurypaumsa konnamaepa — 2022—
2023 r.; npoekTHasa koHurypauus konnavgepa — 2025 r;
co3gaHve aKCrnepuMeHTarnbHbIX 30H U KaHanoB BbiBeAEH-
Hbix ny4koB komnnekca NICA — 2021 r., 3anyck nepsou

ovepean ycraHoskm MPD — 2022 r, cgoaya B 3Kcninya-
Tauuio BTopon odepeau yctaHoskm MPD — 2025 r., BBOg
B 9KCMyaTaumilo HayanbHOW KOHdurypauum peTtektopa
SPD — pata 6ynet onpefeneHa nocne yTBepxaeHust npo-
eKTa.

KM nogaepxan npegnoxexHve ampekumn NHctutyta
06 opraHmzaummn B 2021-2023 rr. paboT no cosgaHuio B
OUAN  mexnabopaTopHOro MeXAyHapOOHOro MHHOBa-
LIMOHHOMO LEeHTpa $S4epHO-(OU3NYECKMX UCCHELOBaHNUN
(MHHOBAUMOHHBIV LIEHTP), OCHOBHbLIMWU 3a4ad4aMy KOTOPO-
ro 6yaoyT ABnATbCA pa3paboTka U pasBUTUE TEXHOMOTMIN U
MeToA0B B 0611acTy S4epHON U paanaLoHHON MEANLIMHDI,
pagvaLMoHHOro MatepuanoBedeHuns, a Takke Nogrotoeka
npogeccruoHarnbHbIX KagapoB W MOBbILWEHWE KBanuduka-
U1K cneumanmcToB cTpaH-ydactHuy, OUNAN B obnactu pa-
OVALMOHHOM B1onorum n meamumHekon gpusmkun. C yyetom
NepcrneKkTUB pasBUTUSI TEXHOIOTUIA paanaLMoOHHOIO mare-
puanoBefeHVs N NPUKNagHbIX UCCNeaoBaHUA Ha My4dkax
TSXKEnNbIX MOHOB AN cTpaH-ydacTHuy OUNAN B pamkax
nporpammbl  MIHHOBaumoHHoro uenTpa KIIM noggepxan
cosgaHue yckoputens-umknotpoHa [AL-140 B nepwog
2021-2023 rr. 1 NpeanoXxun AMpekummn npeacrasuTb npo-
eKT co3gaHusa MIHHOBaUMOHHOIO LieHTpa Ha ceccum KM B
Hos10pe 2021 .

KIMM ogobpun B LenoMm NpeanoXeHHble Aupekumeit
HanpaBeneHnMs no KoppekTupoBke CemMunetHero nnaHa
B 4acTu peanu3auum OCHOBHbIX MPOEKTOB WHCTUTYTa ”
NpeanoXun NPeacTaBUTb UTOTOBYIO PedakLmio CKOPPEKTU-

ment of the NICA heavy-ion collider at the JINR VBLHEP
site in Dubna with a partial reconstruction of building No. 1)
with an increase in the cost of the contract in accordance
with the new project documentation, which received a posi-
tive conclusion from the Federal Autonomous Institution
“GlavGosEkspertiza of Russia” No. 50-1-1-3-007355-2019
in the USRZ dated 3 April 2019; took note of the estimat-
ed increase in the total project value of US$ 61.7 million;
agreed with the adjustment of the commissioning dates for
the main facilities of the NICA complex presented in the
project: booster — 2020; initial configuration of the collid-
er — 2022-2023; collider design configuration — 2025;
development of experimental zones and channels for NICA
complex extracted beams — 2021, launch of the first stage
of the MPD facility — 2022; commissioning of the second
stage of the MPD facility — 2025; commissioning of the
initial configuration of the SPD detector — the date will be
determined after the project’s approval.

The CP supported the proposal by the JINR Directorate
to organize, in 2021-2023, the work on the establishment
at JINR of an interlaboratory international Innovation
Centre for Nuclear Physics Research (Innovation Centre),
the main tasks of which will be the development of tech-
nologies and methods in the field of nuclear and radiation
medicine, radiation materials science as well as training

of professional personnel and advanced training of spe-
cialists of the JINR Member States in the field of radia-
tion biology and medical physics. Taking into account the
prospects for the development of technologies for radia-
tion materials science and applied research with heavy ion
beams for the JINR Member States, within the framework
of the Innovation Centre programme, the CP supported
development of a DC-140 accelerator-cyclotron in the pe-
riod 2021-2023 and requested the Directorate to present
a project for the establishment of this Innovation Centre at
the CP session in November 2021.

The CP endorsed in general the directions proposed
by the Directorate for updating the Seven-Year Plan for the
development of JINR in terms of implementing the JINR
major projects and requested the final version of the up-
dated Seven-Year Plan to be presented at the CP session
in March 2021.

Having heard and discussed the report “Draft budget
of JINR for the year 2021, provisional contributions of the
Member States for the years 2022, 2023, and 2024" pre-
sented by M. Vasilyev, Acting Head of the JINR Finance and
Economy Office, the Committee of Plenipotentiaries approved
the JINR budget for the year 2021 with the total income and
expenditure amounting to US$ 223 811.4 thousand.
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poBaHHoro CemuneTtHero nnaHa passutus OUNAN Ha cec-
cun KIIN B mapte 2021 1.

3acnywas n obcyouB [oknag U. O. pyKOBOAWUTENS
P1HAHCOBO-3KOHOMUYECKOrO  ynpasneHnss  UHctuTyTa
M. IN. Bacunbesa «O npoekTe 6iompkera OUNAN Ha 2021 r.,
06 OpMEeHTMPOBO4YHbIX B3HOCaX rOCY4apCTB-YNEHOB
OUAN Ha 2022, 2023, 2024 rr.», KM yTBepann Grogxert
OUNAN Ha 2021 r. ¢ obLien cymMMOon OOXOA0B U pacxonoB
223 811,4 Tteic. gonnapos CLA. KMl paspewwnn aupek-
Topy WHcTMTyTa B 2021 I. BHOCUTbL KOPPEKTUPOBKM B Gtoa-
xeT OUNAN, BkNoYasa KOPPEKTUPOBKM CTaTel pacxofoB Nno
3apaboTHoW NnaTe 1 MexayHapoaHOMY COTPYAHUYECTBY, B
pamMkax yTBepaeHHoro 6rogxeTa B COOTBETCTBUM C perna-
MEHTOM BHECEHMS KOPPEKTMPOBOK B GroaxkeT OUAN.

KMM yteBepavn Lwkany B3HOCOB rocyAapCTB-4YIIEHOB
OVAN Ha 2021 r. n cornacuncs ¢ BKM4YeHnem B Oroa-
xeT OUNAN Ha 2021 r. cymm B3HOCOB rOCy4apCTB-YIIEHOB
OUAWN, oTHOCMTENBHO KOTOPBIX NPUHATO peLleHne o Npuo-
CTaAHOBIIEHWM X YNEHCTBA, AN COXPaHEHUSA YyCTaHOBIMEH-
HbIX MPOMNOPLMIA B3HOCOB rOCyapCTB-4eHOB MHCTUTyTa.

KM ytBepamn B3Hockl rocynapcTe-yuneHoB OUAN Ha
2021 r., a Takke BbINNaTy 3a40SMKEHHOCTN rocyaapCTB-yne-
HoB B 2021 r. no ynnate B3HOCOB B GromkeT OUAN.

KMMN onpenenun opuveHTUPOBOYHLIE pa3mepbl Gtoa-
xeTta ONAN no poxogam n pacxogam Ha 2022 r. B cymme
217,4 mnH gonnapoB CLA, Ha 2023 1. B cymme 222,8 MITH
ponnapos CLUA n Ha 2024 r. B cymme 228,4 MIH A0NNapoB

CLA, a Takke OpMeHTMPOBOYHbIE B3HOCHI FOCY4apCTB-Yre-
HoB OUAN Ha 2022, 2023 u 2024 rT.

KMIM nocrtaHoBun komneHcupoBatb B 2021 r. aedum-
unt Grogpketa OUNAN, BO3HMKaKOWMIA B cryyae HeBHe-
ceHnst B3Hoca Koperickon HapogHo-[emokpatmnyeckon
Pecnybnukoi, 3a cyeT nNpovmMx LOXOL4OB M MOCTYMNEHWN
orompxketa ONAN.

KMM yrteepoun 6GroaxeT MO MCNOMb30BaHWIO Lene-
BbIX cpeacTtB Poccuiickon depepaumun, BblgensemMblX B
cootBeTcTBUM ¢ CornaiweHnem mexay [paBuTenscTBoM
Poccuickon ®enepaumm n ONAU o cozgaHmm 1 akennya-
Tauum KOMMIeKkca CBEPXMPOBOAALLMX KOrneL, Ha BCTpeu-
HbIX nyykax Tspkenblx noHoB NICA, Ha 2021 r. B cymme
3 787 442,7 Tbic. pybnen.

KM opobpun cBOOHYIO KOPPEKTMPOBKY OromxeTa
OUNAN Ha 2020 . 3a 9 mecsAUeB 1 paspeLunn AUPEKTopy
MHCTUTYTa NpONHAEKCMPOBATh OKMAaAHYH U TapUGHYH Ya-
CTu 3apaboTHOW Nnatbl YIEeHOB NepcoHarna ¢ y4eTom BO3-
MoxHocTeln brompketa OVANM Ha 2021 r. B COOTBETCTBUN C
KonnektneHbiM gorosopom OUNAN Ha 2020-2023 .

KM ogo6pun HanpaeneH1s NCnonb30BaHNs CPEACTB
doHaa ctumynupoBaHunst B 2021 r., npennoXxeHHble Au-
pekumen NHctutyTta. Kommtet o6patumncst K MOSTHOMOYHbBIM
npencraBuTensiM ¢ Npocbb0or KOHCONMAMPOBAaTL CpeacTea
Ans pvHaHCUPOBaHWS rPAHTOB MOMIHOMOYHbIX NPeaCcTaBn-
Tenew n nporpaMmm coTpygHudectsa NHCTUTYTa C HayYHblI-
MU OpraHn3aumsaIMmn n yHMBepcuTeTaMmm rocyqapcTB-4rneHoB
OUAN Ha OCHOBHBIX peannayemblX Hay4YHbIX NPOeKTax.

The CP allowed the JINR Director in 2021 to introduce
adjustments to the JINR budget, including adjustments to
the expenditure items “Salaries” and “International cooper-
ation”, within the approved budget in accordance with the
Regulations for the introduction of adjustments to the JINR
budget.

The CP approved the scale of contributions of the
JINR Member States for the year 2021 and agreed with
the inclusion in the JINR budget for 2021 of the amounts of
contributions of the Member States, with respect to which
the decision on suspension of memberships has been tak-
en, in order to preserve the established proportions of con-
tributions of the Member States.

The CP approved the contributions of the Member
States for the year 2021 and the repayment of contribution
arrears of the Member States in 2021.

The CP determined the provisional volumes of the
JINR budget in income and expenditure for the year 2022
amounting to US$ 217.4 million, for the year 2023 amount-
ing to US$ 222.8 million, for the year 2024 amounting to
US$ 228.4 million, as well as the provisional amounts of
the Member States’ contributions for the years 2022, 2023,
and 2024.

The CP resolved to compensate JINR’s budget defi-
cit in 2021, arising from the unpaid contribution by the

Democratic People’s Republic of Korea, at the expense of
other incomes and receipts of the JINR budget.

The CP approved the budget for the use of the spe-
cial-purpose funds of the Russian Federation, allocated in
accordance with the Agreement between the Government
of the Russian Federation and JINR on the construction
and exploitation of the NICA complex of superconducting
rings for heavy-ion colliding beams, for the year 2021 in the
amount of 3 787 442.7 thousand rubles.

The CP approved the consolidated adjustment of the
JINR budget for the year 2020 over 9 months and allowed
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
2021, in accordance with the JINR Collective Bargaining
Agreement for 2020-2023.

The CP approved the directions for using the Incentive
Fund in 2021, proposed by the JINR Directorate. The CP
requested the Plenipotentiaries to consolidate funds for fi-
nancing the grants of Plenipotentiaries and programmes
of cooperation between JINR and scientific organizations
and universities of the JINR Member States on the main
scientific projects implemented at JINR.

Based on the report “Results of the meeting of the JINR
Finance Committee held on 19 November 2020" present-
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3acnywae u obcyaovB [Joknag npegceparens
duHaHcoBoro komuteta A. XBegenuase «O6 utorax 3a-
cegaHus duHaHcoBoro kommuteta OUNAN oT 19 Hosi6ps
2020 r.», KM yTBepaun NpoTOKON 3acedaHus 1 nopyymn
pabouei rpynne npu npeacenatene Kl no comHaHcoBbIM
Bonpocam OUVAU n anpekuun NHCTUTyTa NnpoaHannsmpo-
BaTb MCMONb30BaHMe npaBua HUKHUX NPeaenos B3HOCOB,
NpYMEHSIEMOro NpY pacyeTe B3HOCOB roCy4apCTB-4MEHOB,
NnoaroToBUTL NPEANOXKEHUS MO YTOYHEHMIO crnocoba pacye-
Ta HWXKHUX NpeaenoB B3HOCOB U NpPeAcTaBUTb Ha paccMo-
TpeHue 3acegaHunss PuHaHcoBoro komuteTa n ceccum Krirl
B Mapte 2021 r.

3acnywas 1 06cyamB goknag nosIHOMOYHOrO NpeacTa-
BuTens MNpaeutensctea Pecnybnuku Y3beknuctaH B OVAN
npesvaeHta Akagemum Hayk Pecny6nuku Y3bekucTaH
B.C. KOnpawesa «O BO306HOBNEHUM MOMHOMPABHOIO
uneHcTtBa Pecny6nukn Y3bekuctaH B OUAW», KNI no-
CTaHoOBMIT BO306HOBUTL ¢ 1 sitHBaps 2021 r. nonHonpasBHoe
yyactne Pecnybnukm Y3bekuctan B OUAN, a Takke cnu-
caTb TeKyLlyl 3af0fHKEeHHOCTb Mo B3HocaM Pecny6nuvku
Y3bekuncraH B 6rompkeT OUAN 3a nepmog ¢ 2004 no 2020 r.
B pa3mepe 3 271,1 Tbic. gonnapoB CLUA (60% oT Teky-
len 3aformKeHHOCTN) K yTBepauTb rpaduk BbinnaThbl
OCTaBLUEWCS YaCTN TekyLLen 3af0mKeHHoCT Pecny6nmkm
Y3bekucrtaH B 6ropxet OMAN B pasmepe 2 180,8 Thic. aon-
napos CLUA. KNI nopy4un pabo4yen rpynne npv npeace-
narene KMl no ¢ouHaHcOBbIM BONPOCaM COBMECTHO C Nor-
HOMOYHbIM npeacTaButenem MNpasutenscTBa Pecnybnunkm

Y36ekuctaH u gupekumein MHctutyta npopaboTtaTte Bonpoc
noraweHns  pecTpyKTypu3MPOBaHHON  3aJ0MMKEHHOCTU
Pecnybnuku Y36ekucran, Bo3HukLen no 1 sHeaps 2002 r.
B pa3mepe 1 051,7 Teic. gonnapos CLUA, n 3agomkeHHo-
CTW, BO3HUKLLEN 3a 2002—2003 rr. B pasmepe 1 081,8 TbIC.
ponnapos CLUA, n npeactaButb NpennoxeHus ons pac-
CMOTpeHusi Ha 3acegaHnm PUHaAHCOBOrO KOMUTETA U cec-
cum KIIM B Hosbpe 2021 r.

3acnywasB n obcyavMB Ooknag AuMpekTopa ayautop-
ckon komnaHum «Kopcakos u MapTHepbi» [. A. Kopcakosa
«O6 utorax npoBefeHVsT ayaUTOPCKON NPOBEpKN hrHaH-
coBon geatenbHocTu MHcTuTyTa 3a 2019 r.», KM ytBep-
OWN ayouTopcKoe 3akriyeHue u OyxranTepckuid OT4yeT
OWAN 3a 2019 r., NPUHSAB K CBEAEHUIO NiaH MEPONPUSATUIA
no uToram MNpoBefeHWUs ayaAUTOPCKOW MPOBEPKU (DUHAH-
coBon geatenbHocT OUAN 3a 2019 r., NoAroToBMNEHHbIN
anpekunen NHctutyTa.

KMMN npuBetcTtBOBan WHULMATUBY MOMHOMOYHOIO
npeactasutens [lpasutensctBa Pecny6nvku Bonrapum
J1. KoctoBa npososrnacutb 2021 r. Nogom Bonrapun B
ONAN n npeactaButb NOAPOGHLIN MNaH MeponpUsTUi,
nposoanMbix B Bonrapuun n B8 OUAN, Ha cnegytowen cec-
cun KIMI 8 mapTe 2021 r.

ed by A. Khvedelidze, Chair of the Finance Committee, the
Committee of Plenipotentiaries approved the Protocol of
the meeting of the Finance Committee and commissioned
the Working Group under the CP Chair on JINR Financial
Issues and the JINR Directorate to analyze the use of the
rule of lower limits for contributions used in calculating the
Member States’ contributions, to prepare proposals to clar-
ify the method of calculating the lower limits for contribu-
tions and to submit them for consideration to the Finance
Committee meeting and the CP session in March 2021.

Following the report “Resumption of the full member-
ship of the Republic of Uzbekistan in JINR” presented by
B. Yuldashev, Plenipotentiary of the Government of the
Republic of Uzbekistan and President of the Academy of
Sciences of the Republic of Uzbekistan, the Committee of
Plenipotentiaries resolved to resume, from 1 January 2021,
the full participation of the Republic of Uzbekistan in the
activities of JINR and to write off the current arrears of con-
tributions of the Republic of Uzbekistan to the JINR budget
for the period from 01.01.2004 to 30.09.2020 in the amount
of US$ 3 271.1 thousand (60% of the current arrears) and
to approve the schedule of repayment of the remaining part
of the current arrears of the Republic of Uzbekistan to the
JINR budget in the amount of US$ 2 180.8 thousand.

The CP commissioned the Working Group under
the CP Chair on JINR Financial Issues together with the

Plenipotentiary of the Government of the Republic of
Uzbekistan and the JINR Directorate to consider the issue
of repayment of the restructured arrears of the Republic of
Uzbekistan that arose before 01.01.2002 in the amount of
US$ 1 051.7 thousand and the arrears that arose for 2002—
2003 in the amount of US$ 1 081.8 thousand and to sub-
mit proposals for consideration at the Finance Committee
meeting and the CP session in November 2021.

Having heard and discussed the report “Results of the
audit of JINR’s financial activities performed for the year 2019”
presented by D.Korsakov, Director of the audit company
“Korsakov and Partners”, the Committee of Plenipotentiaries
approved the auditors’ report and the Accounting Report of
JINR for the year 2019 taking note of the Plan of measures
on the follow-up of the audit of JINR’s financial activities of the
year 2019, prepared by the JINR Directorate.

The Committee of Plenipotentiaries welcomed the
initiative of the Plenipotentiary of the Government of the
Republic of Bulgaria, L. Kostov, to declare 2021 the Year of
Bulgaria at JINR and to present a detailed plan of events to
be held in Bulgaria and at JINR at the next CP session in
March 2021.
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22 okTabpsa coctosnocb ouepenHoe 3acefaHue
HTC OUAWN, B cBA3M CO CNOXKHOW 3INUAEMUOSIOTHUE-
CKOM CHUTyalLMel OHO MPOLUIO B CMeLaHHOM dhopmare.

Dupektop OUAN B.A. MarteBeeB oTmeTus, 4To Ha
npeactoawen ceccun KIIM Oyner npeactasneH npo-
ekt Crparernyeckoro njaHa [O/IrOCPOYHOrO Pa3BUTUSA
Muctutyta no 2030 r. MnaHupyeTca obcyanTb BTOpyO
yacTb NpoeKkTa — nnaH passuTus MHCTUTYTa Kak Mexx-
IYHApOOHOW MEXKMNPaBUTENIbCTBEHHOW HayyYHO-UCCe-
[loBaTe/IbCKOM opraHv3auuu.

06 utorax paboTbl cneuuanbHO CO3[AaHHOM AnA
0BCYIeHUA 3TUX BOMPOCOB 3KCMEepPTHO-aHaNUTHUUe-
cKoM pabouei rpynnbl NPOMHGOPMUPOBan ee npejace-
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narenb nepsbii sule-aupektop OUAN T.B. Tpy6Hukos.
[oknagunk npouNIlOCTPUPOBAN OCHOBHbIE MOJIOXKE-
HWUS CcTpaterMM pasBuTUS MHCTUTYTa W MexaHu3Mbl
ee peanvsauuu. [NepBbid BULE-AUPEKTOP NPELIOXKUN
Takxe co3garb pabouyio rpynny no Bonpocam cTpa-
Ternyeckoro passutus npu npegcenarene KMM. B o6-
CY)XAEeHWU Joknapa npuHanu yuactve W.H. Mewkos,
B. O. Kekenupze, [.B. MNewexoHos, b. 0. LLapkos,
H. A. Pycakoewuu, C. H. Hegenbko, P. B. I>xonoc.

Mo utoram obcyxaeHus B. A. Matsees otmeTun,
UTO PAaCcCMOTPEHHbIM [LOKYMEHT MO3BOJIM MOJSYYM T
ueTkoe U OObEMHOE MpPeACTaB/leHWe O CTpaTerdu U
nepcnektueax passutha MHctutyta. HTC opobpun

JyOHa, 14 oxtsa6pst. [Ipe3eHTans B rocy1apCTBEHHOM yHUBEpCUTETe «J[yOHa» HOBBIX ayANTOPHIA
W T-1mKkob! Tt TOATOTOBKH CIEIHATUCTOB B 00JaCTH HH(POPMAIIMOHHBIX TEXHOJIOTHIT MeracaiieHc-mpoekros OSSN

Dubna, 14 October. A presentation of new classes of the IT School in the “Dubna” State University to train specialists in the field of

information technologies and for megascience projects of JINR

On 22 October, a regular meeting of the JINR
Science and Technology Council (STC) was held; due
to the difficult epidemiological situation, the meeting
had a hybrid format.

JINR Director V. Matveev marked that a draft of
the Strategic Plan of the long-term development of the
Institute until 2030 would be presented at the coming
CP session. The second constituent of the strategy
document was to be discussed, namely the plan of
the development of the Institute as the international
intergovernmental scientific and research organization.

An expert and analytical Working Group was es-
tablished under the Directorate chaired by G. Trubnikov
to discuss these issues; First Vice-Director spoke

about results of their work. G. Trubnikov illustrated
the main issues of the strategy of the Institute de-
velopment and mechanisms to implement them. He
suggested that a Working Group on strategic devel-
opment issues be established under the CP Chair.
I. Meshkov, V. Kekelidze, D. Peshekhonov, B. Sharkov,
N. Russakovich, S. Nedelko, R. Jolos took part in the
discussion of the report.

According to the discussion results, V. Matveev
noted that the presented document gave a clear and
full idea on the strategy and prospects of the Institute
development. The STC indorsed the Strategic Plan of
the long-term development of JINR until 2030 present-
ed by G. Trubnikov.
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npeanoxerHoli I B. Tpy6HukoebiM  CrpaTternueckui
nnaH gonrocpoyHoro passutua OUAN go 2030 r.

22—23 okTabpsa B [lybHe NpoOXoAuno Bble3gHoE
3acepaHve Komutera Cosera depepauuu no Hayke,
obpasoBaHuio M KynbType «OCHOBHble HanpaeieHWUs
M NepcrneKkTWBbl Pa3BUTUS MEXAYHapOAHOW Hayu-
HO-TEXHUYECKOM KoomnepauuW B paMKax peanusa-
umn CrpaTterMm HayyYHO-TEXHOJIOTMUECKOTO Pa3BUTUSA
Poccuiickoit ®Depepaunmn». B uucne yuyacTHukoB —
uneHbl Coseta ®epepauuu, pykosoautenu OUAN,
rybepHaTtopbl Tomckow u Hosocubupckon obnacrei,
npeacTaBUTENM MUHWUCTEPCTB W BegomcTe P®, pyko-
BoauTenn cybbektos Poccuiickon MDepepaumu, rnasbi
Luenoro pspa HaykorpagzoBs, uneHbl Poccuiickon aka-
OeMWH HayK, PeKTOPCKUK Kopnyc, npeactasutenn 033
«[ybHay.

B pamkax BbleafHoro 3acenaHus 22 oktabps nns
uneHos Komuteta C® M yuyacTHMKOB 3acefaHus Obin
OopraHvW3oBaH psif O3HAKOMMTEJIbHbIX 3KCKYPCHHM Mo
HayuHbIM nabopatopuam UHCTUTYTa: rOCTM MOMU 03-
HaKOMUTbCS C XOAOM peasin3alnu MeracameHc-npoek-
ta NICA B JIOBD, habpHKO CBEPXTAKENbIX 3/1eMEeH-
108 B JIAP 1 npoekToM rnyboKOBOAHOIO HEWTPUHHOIO
Teneckona Baikal-GVD B JIAl, a Tak)ke BCTpeTUTbCS C
MOJIOZbIMH YUYEHbIMM.

B noBecTky 3acefaHusi BOLWWIM BOMPOCHI Pa3BUTHSA
U 3(PPEKTUBHOrO MCMOb30BAHUS HAYUYHO-TEXHUYECKO-
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ro norteHuuasna Haykorpagos Poccuu. 3acepaHue ot-
kpbina npeacegarens Komureta CO JI. C. [ymeposa,
KOTOpas OTMETW/Ia, YTO OfHa U3 MOCTABJ/IEHHbIX PYKO-
BOJCTBOM CTpaHbl 3ajay — obecrneyeHue MexnayHa-
POLHOro NiMaepcTBa B chepe HayKU WM TEXHOJNIOTHH, a
Tak)Ke pasBUTHE MEXAYHAPOAHOro HayuHO-TEXHWYE-
CKOTO COTPYLHWYECTBA W MEXAYHapOLHOW WHTerpa-
umMn B obnactv Hayku W TexHonorui. J1. C. [ymeposa
nofuyepKHyna, Yto BbIBOpP MecTa NPOBEAEHWS Bble3f-
HOro 3acenaHus 6bin obycnosneH crarycom OUAN kak
MEXXAYHapOA4HOro LEHTPa HayKW, KOTOPbIM He 3Haer
rpaHuL, CTpaH, penuruii 1 obbeauHeH TONbKO Wieew
CNY>XEHWs1 HayKe BO MMs MMpa W nporpecca.

B orsetHom npusetctBuM gupektop OUANU
B. A. MaTteeeB nobGnarogapun 3a OKa3aHHYlO 4YecTb
npuHUMarTh B cTeHax MHCTUTYTa Takylo npencTaBuTE Nb-
HYlO Oeneraumio, a TakXe 3a MofnepyKKy PYKOBOA-
CTBOM CTpaHbl MeXAYHAapOAHOro HayyHOro LeHTpa B
Lly6He v BHUMaHHe K ero paborTe.

Mepebii BuLe-gupekTop OUAU T. B. TpybHUKOB, B
CBOIO ouepeflb, BbIpa3un noykenaHue, YToObl NPUCYT-
CTBylOWME 3[ecCb Koanern: rybepHatopsl, Buue-rybep-
HaTopbl, FNasbl HAYKOrpagoB, PYKOBOAWUTEU YHUBEPCH-
TeToB — paccMartpusany MHCTUTYT Kak KOHCY/bTUpYO-
LYl0, KOOPAMHUPYIOLLYIO MIOWAAKY C TOUKWU 3PEHHs
PasBUTHUS  MEXAYHAPOLHOrO  HayyHO-TEXHWUYECKOro
COTPYAHUYECTBA B POCCHHUCKMX PEernoHax, ropogax,
By3ax U HUW.

On 22-23 October, the Federation Council
Committee on Science, Education and Culture held a
guest meeting in Dubna on the topic “Main fields of
and prospects for the development of international
scientific and technical cooperation in the framework
of the implementation of the Strategy of the Scientific
and Technological Development of the Russian Fede-
ration”. Among the participants were members of
the Federation Council, leaders of JINR, governors of
Tomsk and Novosibirsk regions, representatives of RF
ministries and departments, leaders of RF constitu-
ent entities, heads of science cities, members of the
Russian Academy of Sciences, rectors, representa-
tives of the SEZ “Dubna”.

In the frames of the guest meeting, a number of
introductory excursions were organized on 22 October
for the FC Committee members and participants of the
meeting in scientific laboratories of the Institute: the
guests could acquaint themselves with the status of
implementation of the megascience project NICA at
VBLHEP, the Factory of Superheavy Elements in FLNR
and the project of the deep-water neutrino telescope
Baikal-GVD at DLNP and meet with young scientists.

The agenda of the meeting included issues of
development and efficient use of scientific-technical

potential of science cities of Russia. Chairperson of
the FC Committee L. Gumerova opened the meeting.
She noted that one of the tasks set by the leaders of
the country is provision of the international leadership
in spheres of science and technology as well as de-
velopment of international scientific-technological co-
operation and international integration in science and
technology. L. Gumerova underlined that the choice of
the place for the guest meeting was determined by the
status of JINR as an international science centre that
has no borders, countries, religion and is united only
with the idea of service for science for the sake of
peace and progress.

JINR Director V. Matveev in his greeting thanked
the speaker for the honour to receive such a represen-
tative delegation at the Institute and for the support
of the international scientific centre in Dubna and at-
tention to its activities rendered by the leaders of the
country.

First JINR Vice-Director G. Trubnikov in his turn
addressed the colleagues at the meeting: governors,
vice-governors, heads of science cities, leaders of uni-
versities, and asked them to regard the Institute as
a consulting coordinating platform from the point of
view of development of international scientific-techni-
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Jy6na, 2223 okTs16ps. Brlesnnoe 3acenanue Komutera Cosera Dubna, 22-23 October. A visiting session of the Federation
desepaniuy o Hayke, 00pa3OBAHHIO U KYJIBTYpe Council Committee on Science, Education and Culture
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3amectutens pykosogutens YHOPuMC [. B. Ka-
MaHWH NPeACTaBWU/I O3HAKOMUTESIbHBIM JOKNAL O MeX-
OyHapogHOW CTpykType WHCTUTYTa, cTpaHax-ydacT-
HULAX M Koomnepauuu C MUPOBbIMKU HayuYHbIMK U 0bpa-
30BaTesIbHbIMK LieHTpaMHu.

3amecTuTeNb MUHUCTPA HayKW U Bbiciero obpaso-
BaHusa P® C. B. JllonuH npoMHpOopMUpOBas y4acTHUKOB
3acefiaHsi 0 (PUHAHCUPOBAHWUKM HAYUHbIX MCC/EefOBa-
HWM, 3HAUUMOCTHU y4YacTUs B MEXAYHapPOAHbIX Kossa-
Gopauusx, peasusaLnu NPOEKTOB Kjacca MeracameHc
B Poccuu. Boictynnenue rybepHatopa Hosocubupckon
obnactu A. A. TpaBHHKOBa 6bIsI0 NOCBALLEHO peanusa-
LMK HaLMOHasIbHOrO npoekTa «Hayka 1 yHuBepCHTETbIY,
NOAAEP’KKE MOOAbIX YYEHbIX, & TAKXKE PA3BUTHIO HO-
Bocubupckoro Akagemropogka. HauanbHuk ynpasne-
HUsi MexxayHapogHoro cotpyaHudectea PAH C. B. Ma-
NneHKko npepctaBun crpatermio PAH no passutHio
MeXAYHapOAHOM HayuyHOW M Hay4YHO-TEXHUYECKOW hes-
tenbHocTh. O pgestenbHoctn 033 «[lybHa» co BpemeHu
ee co3panua B 2005 r. pacckazan ee reHepasibHbIN Ou-
pektop A. B. AcdaHacbes. 3amecTuTelb MUHWUCTPA 3KO-
Homuueckoro paseutua P®D O. B. TapaceHko npeacta-
BMJla OTYET O CO3[aHUW WHHOBALMOHHBIX Hay4YHO-TEX-
HOJIOFMYECKUX LEHTPOB, OObEeOUHSAIOWMX OpraHu3aLmm
Hay4YHO-TEXHO/IOTMYECKOM HanpaBneHHocTU. B uucne
BbICTynaBLMX Obinu Takxe npeacenaresb CoseTta pek-
Topoe By3oB lOra Poccuu, npesunpent KOxkHoro dege-
panbHoro yHuBepcuteta M. A. bopoBckas, rnaBa Hay-
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korpaga Konbuoso H. I KpacHukoB, rnaea ropofckoro
okpyra lMywwmro A. C.Bopobbes, rnasa MyHWuMnaib-
HOro oOpa3oBaHWsi ropofckoW oKpyr YepHoronoska
O. B. Eropos, 3amecTtuTenbs pupektopa LeHTpa cu-
CTEMHOrO aHajM3a W NepcreKTUBHbIX pa3paboTok B
cchepe obpasosanus U Hayku B. H. Kucenes, pextop
CeBepo-Oceturckoro yHueepcuteta A. Y. Oroes, npo-
peKkTop no HayuHon pabote MoCKOBCKOro aBualMOH-
Horo uHcTuTyTa [0, A. PaBukoBHWY, BPEMEHHO MCMOHSA-
IOLLMIM NOJIHOMOUMS NaBbl FOPOACKOro okpyra JybHa
C. A. KynvkoB 1 gp.

B ob6cy>aeHun NpuUHUManuU yyacTve 3amecTUTesb
HayanbHUKa Ynpasnenusa [lpeaumpgeHta PP no Hayu-
Ho-obpa3osarenbHon nonutuke E. K. Heuaesa, 3ame-
ctutenb npegcepatens Komutera CO B. B. CmupHos,
unenbl Komureta CO E. I, IpewHskosa, H. B. KocnxuHa,
0. H. Xoxnosa, B. A. beketos, C. I1. Muxarnnos.

6 Hos6ps B [lybHe ycnelwHo 3aBepluMnach TpaHc-
NOPTUPOBKA CBEPXMPOBOASALLErO MarHWTa s AeTeKTo-
pa MPD Ha cTpounnowagky npoekta NICA. o npwu-
6biTvs B [lyGHY capkodar ¢ MarHWTOM MPOZesnan nyTb
no mopto u3 nopta lenyu (Mtanus) 8 Carkr-lMetepbypr.
PaspaboTaHHbIl POCCUHCKUMK yueHbIMM (cneuuanu-
ctamu OUAU u HIMO «Heea-MarHut») KpuocTat co
cBepxnpoBogsiied 0OMOTKOM MarHWTa Afs AeTeKTo-
pa MPD 6bin m3rotoened B Mrtanuu Ha npeanpusithu
«ASG superconductors» — OLHOM W3 HEMHOIMX B

cal cooperation in Russian regions, cities, universities,
and scientific research institutions.

Deputy Head of the Science Organization and
International Cooperation Office D. Kamanin made a
report about the international structure of the Institute,
JINR Member States and cooperation with world scien-
tific and educational centres.

Deputy RF Minister of Science and Higher
Education S. Lyulin informed the participants of the
meeting about financing of scientific research, the im-
portance of participation in international collaborations,
implementation of projects of the “megascience” class
in Russia. The talk of Governor of the Novosibirsk
region A. Travnikov was devoted to the implementa-
tion of the national project “Science and Universities”,
support for young scientists and the development of
Akademgorodok in Novosibirsk. Head of Administration
of International Cooperation of RAS S. Malenko pre-
sented the strategy of RAS in the development of in-
ternational scientific and scientific-technical activities.
A. Afanasiev, Director General of SEZ “Dubna”, spoke
about the activities of the zone from its establishment
in 2005. Deputy RF Minister of Economic Development
O. Tarasenko made a report on establishment of in-
novative scientific-technological centres that unite or-
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ganizations of scientific-technological character. Other
speakers were the following: Chairman of the Council
of Rectors of Southern Russian Universities, President
of the Southern Federal University M. Borovskaya,
Head of the science city Koltsovo N. Krasnikov, Head
of the city district Pushchino A. Vorobiev, Head of
the municipal district of Chernogolovka O. Egorov,
Deputy Director of the Centre for system analy-
sis and advanced elaborations in education and sci-
ence V. Kiselev, Rector of the North Ossetian State
University A. Ogoev, Prorector in scientific activities
of the Moscow Aviation Institute Yu. Ravikovich, acting
Head of the city district Dubna S. Kulikov and others.

The following persons took part in discussions:
Deputy Head of Administration of RF President in
scientific-educational policy E. Nechaeva, Deputy
Chairman of the FC Committee V. Smirnov, members
of the FC Committee E. Greshnyakova, N. Kosikhina,
O. Khokhlova, V. Beketov, S. Mikhailov.

On 6 November, the transportation of the su-
perconducting magnet for the MPD detector to the
site of the NICA project in Dubna was successfully
finished. Before arriving at Dubna, the case with the
magnet was transported by sea from Genova (ltaly)
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Jy6Ha, 6 HOSOPSI.
TpaHCHOPTHPOBKA CBEPXIIPOBOJISIIIETO MATHUTA TS AETEKTOPa
MPD wa crpoiirutomaaky npoekra NICA

Dubna, 6 November.
Transporting of the superconducting magnet for the MPD detector
to the construction site of the NICA project




NHOOPMALIMA OUPEKLUMIA OUNAN

JINR DIRECTORATE'’S INFORMATION

Jy6Ha, 17 Hos6ps. Buznut B OMAN Upessbruaiinoro u
[Tonromounoro Ilocia Pymbiauu B PO B. Coape u coBeTHHKA
1o obpazoBanuto 1 Hayke JI. Koncrantunuy (kpaiiHuii cripaBa
BO 2-M psifty)

to St. Petersburg. The cryostat with superconducting
winding of the magnet for the MPD detector was de-
signed by Russian scientists (specialists of JINR and
the “Neva-Magnet” SDPC) and produced in ltaly at
the enterprise “ASG superconductors” — one of few
in the world manufacturers of unique equipment for
large-scale scientific research projects, in particular,
for the Large Hadron Collider in CERN.

The height of the case with the transportation plat-
form was 7.6 m, the total weight was 120 t. The distance
of 2.8 km from the Dubna port to the MPD pavilion in
VBLHEP was covered in 3 h as the transportation of
the cryostat demanded absolute accuracy of the sched-
ule and scrupulous attitude to smallest wavering of the
case. Parts of the city communications were temporally
dismounted for the smooth and safe delivery.

On 17 November, Dr. V. Soare, Ambassador
Extraordinary and Plenipotentiary of Romania to the
Russian Federation, and L. Constantiniu, Counsellor on
Education and Science, visited the Joint Institute for
Nuclear Research. They met with representatives of the
national group of JINR Romanian staff members in the
conference hall of the JINR Club of Scientists.

In the Directorate they were received by JINR
Director V. Matveev, First Vice-Director G. Trubnikov,
Vice-Director R. Lednicky, LIT Director V. Korenkov,
Deputy Scientific Leader of FLNR M. ltkis, Head of
the International Cooperation Department D. Kamanin,

Dubna, 17 November. A visit to JINR of Ambassador
Extraordinary and Plenipotentiary of Romania to the Russian
Federation V. Soare and Counsellor on Education and Science
L. Constantiniu (the far right in the 2nd row)

Head of the Romanian staff members group G. Adam,
Deputy Director of FLNP O. Culicov.

The guests were informed about the achievements
of the Institute and future plans of its development,
the contribution of Romanian scientists and specialists
to the activities of JINR was highly evaluated. In their
turn, V. Soare and L. Constantiniu stressed the im-
portant role of the Joint Institute for Nuclear Research
in training scientific staff and development of physics
in Romania and expressed their hope for even more
fruitful cooperation in future.

On 20 November, during a working visit to Dubna,
Prime Minister of the Russian Federation M. Mishustin
put one of the main blocks of the megascience project
“NICA Complex” — the superconducting booster syn-
chrotron (Booster) — into operation.

Prime Minister was accompanied by Deputy Prime
Minister D. Chernyshenko, Minister of Science and
Higher Education of the Russian Federation V. Falkov,
and Governor of the Moscow region A. Vorobyev.

The Head of the Russian Federation Government
gave start to the operation of the superconducting ac-
celerator by pressing a symbolic button. Young scien-
tists participating in the project’s implementation also
took part in the ceremony.

On 16 December, VBLHEP Director, JINR Vice-
Director, RAS Corresponding Member V. Kekelidze
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MUpE MPOMW3BOAMTENIEN YHMKANbHOrO OOOPYAOBaHMS
ONS MaclwTabHbIX Hay4YHO-UCC/IELOBATE/IbCKUX MPOEK-
TOB, B YacTHOCTW ans Bonbworo agpoHHoro konnaw-

nepa LUEPH.
BbicoTa capkodpara ¢ TpaHCNOPTUPOBOYHOW MaaT-
dopmoit coctasuna 7,6 M, obuias macca — 120 T.

Pacctosvrme B 2,8 kM oT aybHeHckoro nopTa Ao
naeunboHa MPD B JI®B3 rpys npogenan 3a 3 4, TaK
KaK TpaHCnopTUpOBKa KpuocTata Tpebosana abcontoT-
HOM TOYHOCTH TpadUKa U CKPYNyne3HOro OTHOLLEHWSA K
Maneiwum Konebanuam capkodpara. [ns obecneueHus
GecnpensTcTBeHHONW W Ge30nacHOM LOCTaBKU BpeMeH-
HO OblIM AEMOHTUPOBAHbI YaCTH FTOPOACKHUX KOMMYHH-
KaLuuu.

17 Hosbps OUAUN nocetunu YpesebiuaiHbii ¢
MonHomouHbiw Mocon Pymbiuu B PO B. Coape u co-
BETHWK no obOpasoBaHuio W Hayke JI. KoHcTaHTHHMY.
B koHdepeHu-3ane [oma yuyeHbIX OHW BCTPETWUIUCH C
NpeLCcTaBUTENIIMA HaLMOHAIbHOW TPyMMbl PYMbIHCKUX
coTpyaHukoB OUAN.

B nupekumn OUAU rocter npuHuManu pupektop
MHctutyTa B. A. MaTBeeB, nepBbid BULE-AUPEKTOP
I. B. Tpy6Hukos, Buue-gupextop P. JleaHuuku, aupek-
Top JINT B. B. KopeHbkoB, 3aMecTuTesIb Hay4yHOro py-
kosoautensa JIAP M. I. UTkuc, HauanbHUK oToena Mexx-
OyHapopHbix cBsasen [. B. KamanuH, pykoBomutenb
rpynmnbl PyMbIHCKUX cOTpyaHHKOB . Afam, 3amecTuTesNb
aupekTopa JIHO O. Kynukos. TocTed npouHdopmupo-
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Ba/IM O [OCTUXKEHUSAX MHCTUTYTa M NepCneKTUBHbIX Mna-
Hax ero pa3euTHs, Bbina faHa BbiICOKas OLEeHKa BKNaaa
PYMbIHCKUX Y4Y€HbIX U CneunaiuCtoB B LOeATE/IbHOCTb
OUAN. B ceoto ouepenpb, B. Coape u JI. KoHcTaHTUHWY
OTMETUNU BakHylo posib OObeMHEHHOTrO MHCTUTYTa B
NOArOTOBKE HayuHbIX KafpOB U Pa3BUTUU (PU3HUUECKOW
Hayku B PyMbiHWM, Bblpasve Hagexay Ha elle Oonee
NI04OTBOPHOE COTPYAHUUECTBO B LasibHEHLIEM.

20 Hos6ps B xope pabouyero BuauTa B [lyGHY
npeacenatens [pasutensctea PO M. B. MuwycTuH
NPOU3BENT TEXHOIOTMYECKUH MYCK OAHOIO U3 OCHOBHbIX
6nokos MeracaneHc-npoekta «Komnnekc NICA» —
CBEPXNPOBOASALLErO BOYCTEPHOro CUHXpPOTpoHa (Byc-
Tepa).

B noesgke B [lybHy npembep-MHUHUCTPaA COMPOBO-
»kZanu 3amecTtuTenb npeacepartens Mpasutennctea PO
L. H. YepHbIlleHKO, MUHUCTP HayKW W Bbicliero obpa-
3oBaHus PO B. H. ®anbkos v rybepHatop Mockoscko#
obnactu A. 0. Bopobbes.

[naBa [lpaButenbctBa Poccuiickon Depepaumu
Jan cTapT paboTe CBEPXNPOBOASLLENO YCKOPUTENS Ha-
>KaTUeEM CHUMBOJIMYECKOM KHOMKW. YuyacTHWKaMu uepe-
MOHMWHW TaK>Xe CTajii MOJofble y4YeHble, MPUHUMALOLLUE
yyacTue B peanusauuy npoekTa.

16 pekabpsa aupektop JIOBI, Buue-gupexTop
OUAN unen-koppecnoHgeHt PAH B. [l. Kekenupze
BbicTynun ¢ goknagom B Cosete Pepepaunn PO B
pamMKax peryfisipHoW BCTPEYM CEHATOPOB C YUeHbIMM,

Mockga, 16 nexabps. Brictymienue mupexropa JIOBD,
Bune-aupexropa OUSU unena-koppecnonaenta PAH
B. 1. Kexenunze ¢ noxnanom B Coere denepanuu PO

Moscow, 16 December. Speech of Director of VBLHEP,
JINR Vice-Director, Corresponding Member of RAS
V. Kekelidze in the RF Federation Council
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MOJIMTUKAMM, PEXXUCCEePaMH U XyLooXKHWKamu «Bpems
3KcnepTa.

B. [. Kekennase pacckasan O HayuHbiX 3ajadax
npoekta NICA, ero K/oueBbiX 3KCMNEpPUMEHTASbHbIX
YCTaHOBKaXx, a TakXXe O3BYYMJI MaHbl MO 3anycKy KOM-
naeKca, CTPOHUTEIbCTBO KOTOPOro HaMeUYeHO 3aKOHUWTb
B 2021 r. [loknapguuk npeacTaBus BHUMAHWIO CEHATO-
POB OCHOBHbIE MOMEHTbI MPOXOXAEHUS NMPOEKTOM 3IKC-
nepTu3, B TOM YWUCJIE U B €BPOMNENUCKMX KOMWUCCHSAX MO
Hayke, a Takxke onbit OUAN B cospaHuu 1 opraHusa-
UMK paboTbl MEXXAYHAPOAHbIX HayuHbIX Konnabopatui
B pamkax akcnepumeHtoB MPD u SPD Ha komnnekce
NICA.

Ocoboe BHWMaHWe B xoae BbicTynnenus B. . Ke-
Kenuase Oblio  yaeneHo noTeHuWany npUKIagHbIX
uccnegosaHui Ha 6ase 6yayuiero komnnekca NICA.
B yacTHOoCTH, JOKNaOuYMK OTMETW/, YTO KOMMaKTHble
CBEPXNPOBOASALLME MarHUTbI, TEXHONOrMS KOTOPbIX Obl-
na paspabortaHa B OMAN u koTopble nexar B ocHoBe
KOMMIeKca, ABNAIOTCA Haubosiee NepcneKkTUBHbIMK /15
CO3[aHWsA 3KOHOMMWUHbBIX YCKOPWUTENENW COBPEMEHHbIX
LEHTPOB J/ly4EBOM Tepanuu. TakKe peub LWla O BO3-
MO>KHOCTSIX OJHOIO M3 KPYMHEULMUX U CAMOro MPOU3-
BoguTenbHoro B P®M kpuoreHHoro komnnekca OUAN,
KOTOpPbIM NO3BOMSET BECTH MacluTabHble HayyHble pas-
paboTKW C MCMoNb30BaHWEM Temnepatyp, OIM3KKUX K
abCoNOTHOMY HyJ/IO, HanNpuUMep, O CO3[aHWUsa XpaHu-
S, U CUCTEM TPAHCMOPTUPOBKKU CHXKMKEHHbIX ra3oB.
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B. [. Kekenupse coobuwmsi, uto B pamkax NpoeKkTta
«Komnnekc NICA» Bepetcsi He uMelow,as aHaloros
B MWpEe YHWKanbHas pa3paboTKa MeraBaTTHOrO HaKo-
nuTens aHeprum Ha Hase csepxnposogslero kabens,
cospaHHoro B [lyBHe M nex<allero B OCHOBE BCEro
KpuoreHHoro komnnekca JI®B3. Kpome Toro, cos-
naBaembli yckopuTesnbHbiM komnnekc NICA nossosut
BOCMPOW3BECTH BECb CMEKTP YacTHL, MOHW3WPYIOLLErO
U3/TlyYeHUs LasIeKoro KOCMoca, YTO A4aeT BO3MOXHOCTb
NPOBOAMTb WCC/IEAOBAHUA MO MU3YUYEHWUIO BO3LEMCTBUSA
KOCMWUYECKOW pafualun Ha >KUBble OpPraHu3Mmbl, B TOM
yucne BO BPeMs AasibHWUX MONETOB B KOCMOC, @ TaKXXe
BECTH pa3paboTKy paguaLuOHHO CTOWKOW 3/1eKTPO-
HUKM.

B xope Bbictynnenus B. [l. Kekenunse npepgcra-
BU/1 TaKyKe NpeaJsoXKeHusl, COPMHUPOBaHHbIE HA OCHO-
BE UTOrOB npoluejuero HakaHyHe B [lybHe Bble3fHOro
3acepaHna Komuteta CoBeta ®efepaunu no Hayke,
obpazoBaHuio W KynbType. Bbino npegnoxeHo yuectb
onbIT Haykorpaga [lybHa, B KOTOPOM C/OXKWNacb YHM-
KasibHas MOAE/Ib B3aUMOLEWCTBUA BlacTel chepepalsib-
HOro, PEerMoHasbHOro W MYHWLMUNANIbHOTO YPOBHEH,
nepefoBbIX HanpaB/iEHUH HAYKK U NPOW3BOLACTBA, OCO-
6o 3KOHOMHUUYECKOW 30HbI U MEXYHapOAHOW HayuHOM
opraHusaumn — OUAN.

Cnukep Coseta @epepauun B. U. Matsuenko,
KOMMeHTHpys BbicTynneHue B. [I. Kekenugse, otmertu-
na HeoBXOAMMOCTb CO3[aHUA NPaBOBbIX YC/AOBUW Ans

gave a talk in the Federation Council of the Russian
Federation in the framework of the “Expert Time”
project, a regular meeting of senators with world-re-
nowned scientists, politicians, directors, and artists.

V. Kekelidze in his report spoke about scientific
tasks of the NICA project, its key experimental fa-
cilities, as well as plans for the launch of the com-
plex, the construction of which is scheduled to be
completed in 2021. The speaker presented to senators
the experience of passing expert examinations by the
project, including European commissions for science.
V. Kekelidze also presented JINR practices on the cre-
ation and work organization of international scientific
collaborations in the framework of the MPD and SPD
experiments at the NICA complex.

V. Kekelidze paid special attention to the potential
of applied research on the basis of the NICA complex.
In particular, he noted that compact superconducting
magnets, whose technology was worked out at JINR
and which are the basis of the complex, are most
advanced for development of cost-efficient accelera-
tors at modern centres of ray therapy. Moreover, the
speaker noted the capabilities of one of the largest
and the most efficient cryogenic complex in Russia,
which allows conducting large-scale scientific devel-

opments using temperatures close to absolute zero.
For example, it is used for the creation of storage
facilities and transportation systems for liquid gases.
According to V. Kekelidze, in the framework of the
project “NICA Complex”, a megawatt energy storage
is being created that has no analogues in the world. It
is being developed on the basis of the superconduct-
ing cable created in Dubna, which underlies the entire
cryogenic complex of VBLHEP. Besides, it is possible
to reproduce the entire range of particles of ionizing
radiation at the NICA accelerator complex. This allows
developing the JINR research into effects of space ra-
diation on living organisms, as well as during long-dis-
tance flights into space. It also gives an opportunity to
develop radiation-resistant electronics.

The speaker also presented to the members of the
Federation Council proposals based on the milestones of
the meeting. It was proposed to take into account the
experience of the science city of Dubna where a unique
model of interaction has formed between federal, region-
al, and municipal levels of the government, advanced sci-
ence and production, the Special Economic Zone (SEZ),
and the international scientific organization — JINR.

Speaker of the Federation Council V. Matvienko
noted the necessity to create legal conditions for suc-
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YCMELWHOro pa3BuTUS MEranpoekToB W obpatunacb K
npeacepatento Komutera no Hayke, obpa3oBaHWio W
kynbtrype JI. C. [ymepoBo# ¢ nopydyeHHEM MPOJOIKUTL
COBMECTHO C Y4Ye€HbIMW paboTy MO CO3[aHUIO LOPOX-
HOW KapTbl A8 aKTya/M3auuu 3aKoHogaTesIbHon Oasbl
P® B HanpaBneHWU NOAAEPIKKU HAYKU U HAyUHO-TEXHO-
JIOrMYECKOro pasBWTUSI CTpaHbl.

30 pekabps cocTosnoCh paclMpeHHoe CoBeLla-
Hue aupekumn OUAWN, Ha koTopom 6binu noasepeHsi
OCHOBHble UTOrK pabotbl UHctutyTa B 2020 T.

KfoueBbiM NyHKTOM MOBECTKW 3acefaHusi CTano
BbicTynieHue aupektopa OUAN akapemuka B. A. Mart-
BeeBa, B KOTOPOM 6blsi 0603HaYEHbI OCHOBHbIE PE3Y/ib-
TaTbl, LOCTUTHYTbIE B TAOOPATOPHUSIX U NOAPA3AENEHUSAX
MHcTutyTa. B. A. MaTBeeB oTMeTHN, UTO, HECMOTPSA Ha
C/IOXKHOCTH paboTbl B YCNOBUAX MNaHAEMWH, KOJIIEKTHB
MHcTuTyTa fedcTBOBai CnaKEHHO, CMOI peasiv3oBaTb
GO/bLIMHCTBO HAMEUEHHbIX MIAHOB U MOJYUMTb SIPKUE
pe3ynbTaTbl N0 hNarMaHCKUM NpoeKTam: B 3anycke 6y-
ctepa konnanpepa NICA v B nepBoM 3KcrnepuMeHTe
Ha chabpuke CTI. B ceasu c ucteueHMeM cpoKa CBOWX
nonHomoum pupektopa OUAN B. A. MarteeeB Bbipa-
3un rnybokyto 6narogapHoOCTb BCEM UjieHaM AWUPEKLMU
u pykosogcTtea MHctuTyTa.

B cBoeM BbicTynnieHWH U3OpaHHbIM AUPEKTOP
OUAN  akapemuk T. B. TpybHMKOB, BCTynalowWwmMi B
nomkHoctb 1 aHBapsa 2021 r., oTMETHUN NIMYHYIO 3acayry
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akagemuka B. A. MateeeBa B coxpaHeHur NHCTUTYyTOM
NUOMPYIOLMX MO3WUMKH MO TNaBHbIM Harnpae/eHUaM
HayuHbIX MWCC/efOBaHWM, a TaKXe nepegan MnpucyT-
CTBYIOLLMM MNO3LPaB/EHUA OT MpemMbep-MUHUCTpa PO
M. B. MUWwycTMHA ¥ MHUHUCTPA HayKW W Bbicliero o6-
pa3oBaHus P® B. H. ®anbkoBa ¢ nonyyeHwem nepso-
ro nyuka Ha 6yctepe NICA. I. B. Tpy6HHKOB OTMETH,
uTO AN peanu3aluu NoCTaBfeHHbIX B Oyaywem rogy
3aia4 U3MEHEHUSA CTPYKTYpbl ynpaeneHus UHcTuTyTOM
OyayT HOCWUTb He PEBOOLMOHHDIN, a 3BOJIIOLIMOHHbIM
XapakTep.

YyacTHUKK 3acefaHusl, UYieHbl OUPEKLUH, PYKOBO-
outenu nogpaspeneHui u naboparopuin OUAN Tenno
nobnaropapvnu B. A. MaTteeesa 3a paboty, npogenaH-
Hyl0 B KauecTBe aupektopa MHcTUTyTa, W Bbipa3unu
Hafexay Ha Npofdo/iKeHWe coBMecTHoW paboTbl B By-
JylieM B AO/MKHOCTU HayuyHoro pykosogutens OUAN.

C TpagWUMOHHBIMM OTYETHBIMM COODLLEHWAMM
BbICTYMW/IM PyKOBOAWTENM nabopatopui W nogpas-
nenennn Uuctutyta: C. H. OAmutpues, C. H. JoueHko,
M. T. Utkuc, O. WU. Kazakos, [I. B. Kamanux, B. [I. Ke-
kenuase, P.Jlegnuukn, A. C. CopwuH, A. B. TamoHOB,
B. Xmenescku, b. lO. LWapkos, B. H. LLiseuos.

cessful development of megaprojects. The Speaker
of the Federation Council instructed Chairman of the
Federation Council Committee on Science, Education
and Culture L. Gumerova to continue working jointly
with scientists on drafting a roadmap for updating the
legislative framework of the Russian Federation for
the areas of science and scientific and technological
development of Russia.

On 30 December, the extended meeting of the
JINR Directorate was held at which milestones of the
Institute’s activities in 2020 were summed up.

The key issue of the meeting’s agenda was the re-
port by JINR Director Academician V. Matveev in which
he noted the main results achieved in the laboratories
and offices of the Institute. V. Matveev noted that in
spite of difficult working conditions caused by the pan-
demic, the JINR staff acted as a team, managed to im-
plement most of the plans and achieve bright results in
the flagship projects, such as the launch of the Booster
of the NICA collider and the first experiment at the
Superheavy Element Factory. On the occasion of the
expiration of the term of office of the JINR Director,
V. Matveev expressed deep gratitude to all members of
the Directorate and leaders of the Institute.

JINR Director-elect Academician G. Trubnikov tak-
ing the office from 1 January 2021 noted personal
merit of Academician V. Matveev that the Institute
is currently in the excellent state. G. Trubnikov con-
veyed greetings from Prime Minister of the Russian
Federation M. Mishustin and Minister of Science and
Higher Education V. Falkov to the audience on the
occasion of the first beam at the NICA Booster. The
elected Director highlighted that the changes in the
Institute’s management structure necessary for the im-
plementation of these plans should not be revolution-
ary but evolutionary instead.

Participants of the meeting, among which there
were members of the Directorate, heads of offices and
laboratories of JINR, warmly thanked V. Matveev for
work done as the JINR Director and expressed hope
to continue joint work in the future with V. Matveev as
JINR Scientific Leader.

Summary information was traditionally provided
by heads of the JINR laboratories and departments as
well. W. Chmielowski, S. Dmitriev, S. Dotsenko, M. ltkis,
D. Kamanin, D.Kazakov, V. Kekelidze, R. Lednicky,
B. Sharkov, V. Shvetsov, A. Sorin, and A. Tamonov
spoke at the concluding meeting of the JINR Directorate.




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

28 okTAGPS B peskuMe BUAEOKOH(EPEHIMU CO-
crosirach 19-1 ceccus 0GbeAMHEHHOTO KOOPAMHAIM-
ounoro komurera FOAP—OVIN. Aeaeranuio OVAN
Ha BCTpede BO3TAABMA HAYAABHUK OTAEAA MEKAYHa-
poanbrx cBszeit A, B. Kamauun. Compeaceparerem
co croponsl IOAP BeicTynma u.o. 3amecTuTeAs re-
HEPaAbBHOTO AMPEKTOpa MO PAa3BUTUIO U MOAAEPK-
ke Haykm Aenmapramenrta Hayku u mHHOBanmit FOAP
A. Apamc.

3amecTureAp HaydyHOrO pykoBoaureas —ASP
M. T. YITkuc npeacTaBua AOKAAA 06 OCHOBHBIX aCIEK-
tTax AesateapHoctu Vucruryra. Aupexrop VHIJ
C. 3. ITakyasix pacckazaa O AMCTAHIMOHHONM o06pa-
3oBateapHOi mporpamme OMANM INTEREST, xoro-
pas, MO MHEHMIO CTOPOH, fABASETCH NePCIeKTUBHOMN
nAaTQOPMOI AAS Pa3BUTUSA ABYCTOPOHHETO COTPYA-
Hu4ecTBa B o6pasoBareabHOit chepe. A. B. Kamanun
IPEeACTaBMA IPEAAOSKEHNA 10 COBMECTHBIM IIPOEKTaM,
BBIPa6OTAHHBIM BMECTe C IOJKHOADPUKAHCKUMM HAPT-
Hepamy u Kacaloummes ydactus IOAP B xoara6opa-
i NICA/SPD, TeXHOAOIMYECKUX BOTPOCOB COTPYA-
HIYECTBA IO YCKOPUTEASAM TSJKEABIX MOHOB, DPETruo-
HAaABHONM 06Aa4HOM MHGPACTPYKTYpPhl Ha mAaaTdopme
DIRAC B nnrepecax npoekra SKA, noasemubix ara6o-
paTopuit u CTPOUTEABCTBA GYAYIIETO UCTOYHMKA Heil-
tponos JMBP-3.

30 oxkra6ps B hopmaTe BUAEOKOHPEPEHIUN COCTO-
AAOCh 27-e 3acepaHMe KOOPAMHAIMOHHOTO KOMMTETa
no BemmoAHennio Cornamenns mesxpay DepeparbHbIM
MVHUCTEPCTBOM OOPAa30BaHUS ¥ HAYYHBIX UCCAEAO-
Bauni ['epmanun (BMBF) nu OMSIMN. Ilpeaceparerem
3aCepaHMsi C HEMELKON CTOPOHBI ObIA KOOPAMHATOD
BMBF no corpyaundecrsy ¢ OVSM ¥O. Kposebepr,
npeactaBasiomuit otaea BMBF «Bceaennas n mate-
pusa». Compeacepaterem co croponst OMSNM BeicTy-
mua Bune-aupextop b. 10. Ilapkos.

IIpeabiayiee 3acepanne, Kak ¥ HbIHENIHee, a Tak-
JKe HECKOABKO paboumx BCTped B TeUeHMe ropa Obiau
MOCBSIEHbl AETAABHOMY OOGCYKAEHUIO HOBOTO ¢op-
MaTa COTPYAHMYECTBA, HATPABAEHHOTO IPEKAE BCETO
Ha IpMBAEYEHNE HAYYHON MOAOAEXM. B pesyabrarte
HayYHas OporpaMma COTpyAHmMYecTBa Oyaer dopmu-
pOBAaThCSA B paMKaxX TpPeX HampaBAEHWIl: IPOrPaMMBI
«Teitzenbepr—Aanpay» B 006AaCTM TEOPETHYECKOI
(u3uKM, MPOTpaMMbl HENTPOHHBIX MCCAEAOBAHUNA 1
POTPAMMBI AASL MOAOABIX yueHbiX. C 06eux CTOPOH
OyAYT OPUAAraThCS YCUAUSL [O NPUBAECYEHMIO MOAO-
ABIX YYEHBIX ¥ COAENCTBMIO B MX HAYYHONM Kapbepe
B paMKax MCIOAHEHMs COBMECTHBIX HAYYHBIX IIPOEK-
TOB 1O NPUOPUTETHBIM HAMPABAEHWUSIM COTPYAHMYE-
cra OVISIM ¢ HeMenKMMM Hay4HBIMU OPraHU3ALMAMMA
u yuusepcureramu. Ilo Kaskaoi mporpamme 6yaer
chopMUPOBaH YIPABAAIOUNA KOMUTET.

On 28 October, the 19th regular meeting of the
RSA—JINR Joint Coordination Committee was held in
the videoconference format. The JINR party was head-
ed by Head of the JINR International Cooperation
Department D. Kamanin. Co-chairman on behalf of
the RSA party was D. Adams, Acting Deputy-Director
General for Research Development and Support at
the Department of Science and Innovation of the
Government of the RSA.

FLNR Deputy Scientific Leader M. Itkis made a
report on the topical issues of the Institute’s devel-
opment. UC Director S. Pakuliak told the audience
about a recently launched JINR distant educational
programme INTEREST. At the end of discussions,
the parties expressed a common opinion that this
programme is a promising platform for the devel-
opment of bilateral cooperation in the educational
field. D. Kamanin presented proposals on the launch
of strategic cooperation projects developed together
with partners from the RSA. These projects relate to
the RSA’s participation in the NICA/SPD collabora-
tion, technological issues of cooperation in the fields
of heavy ion accelerators, the regional cloud infra-
structure on the DIRAC platform for the SKA pro-
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ject, underground laboratories and the construction
of the future neutron source IBR-3.

On 30 October, the 27th regular meeting of the
Coordination Committee on the implementation of
the Agreement between the German Federal Ministry
of Education and Research (BMBF) and JINR was
held in a videoconference format. The German dele-
gation was headed by BMBF Coordinator for cooper-
ation with JINR J. Kroseberg representing the BMBF
department “Universe and Matter”. Vice-Director
B. Sharkov co-chaired the meeting on behalf of JINR.

The previous meeting, as the current one, and a
number of working meetings held this year focused on
the in-detail discussion of the new format aimed, first
of all, to attract scientific youth. As a result, the scien-
tific programme of cooperation will be formed in the
frames of three Programmes: the Heisenberg—Landau
Cooperation Programme in the field of theoretical
physics, the Neutron Programme, and the Programme
of Young Scientists. Both parties will make special ef-
forts to attract young scientists and to promote their
scientific careers in the framework of the implemen-
tation of joint scientific projects in the priority areas
of cooperation between JINR and German scientific




HAYYHOE COTPYOHWMYECTBO

SCIENTIFIC COOPERATION

KoopanHanuouuelit KoMuteT OGCYAMA BOMPOCHI
(buHAHCMPOBAaHWS MPOTPaMM, OCOGEHHOCTM pPaGOTHI
B ABYXAETHMII IIEPMOA IIEPEXOAa K HOBOMY (popmary
COTpPYyAHNMYECTBa, (POPMUPOBAHNME YIPABASIONUX KO-
MUTETOB, Pe3yAbTAThl TeKyllell COBMECTHOM AeATeAb-
HOCTM ¥ NOPAAOK PacCMOTPEHMS 3aABOK Ha IPOEKTEHI
ao kouma 2020 r. O6paGoTKy 3asBOK, B TOM YUCAE
IO HOBBIM IIPOEKTaM, MPEAIOAAraAOCh 3aBEPUIUTH AO
CepeAMHBI AeKabpsL.

B xope 3acepaHus GbIAO MOAIMCAHO COTAALIEHME
mesxxpay OVSIM u FAIR/GSI 06 yupeskaeHun cepun
COBMECTHBIX €KETOAHBIX MEXAYHAapOAHbIX mKoA DD
(Ay6ra—Aapmurraar). CBou HOANMCH [OA AOKYMEH-
tom nocrtasuanu b. 0. [llapkoB u Hay4HBII AMPEKTOP
FAIR/GSI I1. Asky6earnno. B pamkax BoCbMUAHEBHO
IIPOTPAMMBI IIKOABI MOAOABIE YIeHbIE U3 CTPaH-y4acT-
mmr; OMSIV n FAIR/GSI moaydyaT BO3MOXKHOCTb TIPO-
CAYIWIATh AEKIMM [0 CAMBIM aKTyaAbHBIM M Hauboaee
BasKHBIM HANPABAEHVUSIM COBPEMEHHON HAYKU — OYAYT
IIPEACTABAEHBI U HKCIEPUMEHT, U TEOPHSI, OXBATHIBAIO-
masg, B 4aCTHOCTY, TeMbl aAPOHHON ¥ AAepHOI u-
3UKM, ATOMHON u3nky, Gu3NKM MAa3Mbl, MaTepua-
AOBEAEHNUS, OMOPU3NKY ¥ PAAUALMOHHON MEAUIMHBL,
pu3nkM ycropmureareyn, AETEKTOPHBIX WMCCACAOBAHUNI
" pa3paboTOK, MMKPO/HAHOAAEKTPOHNMKM, MH(DOpPMA-
IMOHHBIX TEXHOAOTHMI M BBICOKOIPOV3BOAMUTEABHBIX
BBIYMCAEHMIT U T.A. BaskHOWM cocTaBasiomeit paGoTsl
IIKOABI CTAHYT IPAaKTUYECKMEe 3AHITUA, Ha KOTOPBIX

CTYAEHTBI GYAYT PEUIaTh PearbHbIE 3aAA4UM MOA PYKO-
BOACTBOM A€KTOPOB. AOKYMEHT IIpeAyCMaTpuBaer (u-
HAaHCUPOBAHME UIKOABI C 0GEUX CTOPOH.

11 Hos6pss OGbeAMHEHHBI MHCTUTYT SAEPHBIX
MCCAeAOBaHMI HpMHAA ydyacTue Bo 2-11 Poccumiicko-
repMaHCKOM HAyIHO-06PAa30BATEABHON BUPTYAABHOMN
BBICTABKE, Ha KOTOPOIL B PESKMME OHAANH OBIAM IIPEA-
CTaBAEHBl COBMECTHbIE HIPOTPAMMBI POCCHUICKUX ¥
HEMEIKMX BY30B, HAYYHBIX OPTaHM3ALUil M HAYIHBIX
¢oHAOB.

Beicraska 6birna opraHmsosaHa B pamrax Poc-
CUMICKO-TEPMAHCKOTO TOAA HAYYHO-06Pa30BATEABHBIX
napraepcts 2018—2020 rr., mpoureaurero moa maTpo-
HATOM MMHUCTpa MHOCTpaHHBIX AeA PD u deaepars-
HOro MuHucrpa nuocrpanusix Aea OPT, a Takske npu
noaaepskke Muno6puayku Poccun, HanmonaapHoro
JCCAEAOBATEABCKOTO TEXHOAOTMYECKOTO YHUBEPCHU-
tera MUCuC, TepMaHCKON CAYKObI aKapeMUYECKUX
o6menos (DAAD) u TepmaHCKOro AOMa HayKu M MH-
uHosanui (DWIH) 8 Mockse.

OMSIN crar opHMM M3 OMOHEPOB HOBOTO (op-
MaTa OpraHM3anuy MeKAYHaPOAHOTO BBICTABOYHOTO
IPOCTPAHCTBA, YCIEIHO MPEACTaBUB MMPOKYIO HaHO-
pamy pasBuTHs Hay4HO-0OpPA30BATEABHON KOOmepa-
UM OT MEXKAYHAPOAHOI IPOTPAMMBI AAS CTYAEHTOB
INTEREST a0 o6beamHeHuss B paMKax MerampoekTa
NICA.

organizations and universities. A steering committee
will be formed for each Programme.

The Coordination Committee discussed the fi-
nancing issues of the Programmes, peculiarities of
work during a two-year period of transition to a new
cooperation format, formation of the management
committees, the results of current joint activities and
the procedure for reviewing applications for joint
projects up to the end of 2020. It was expected to
finish applications processing, including for new pro-
jects, by mid-December.

The key event of the meeting of the Coordination
Committee was the signing of an agreement between
JINR and FAIR/GSI on the establishment of a se-
ries of DD (Dubna—Darmstadt) joint international
schools. B. Sharkov and FAIR/GSI Science Director
P. Giubellino signed the document. In the framework
of an 8-day programme of the School, young scien-
tists from JINR and the FAIR/GSI Member States will
have opportunities to listen to lectures on the most
relevant and most important areas of modern science.
Both the experiment and the theory are presented
covering, in particular, the topics of hadron and nu-
clear physics, atomic physics, plasma physics, mate-
rials science, biophysics and radiation medicine, ac-

celerator physics, detector studies and developments,
micro/nanoelectronics, information technologies and
high-performance computing, etc. An important com-
ponent of the work of the School will be practical
classes, in which students will solve real problems un-
der the guidance of lecturers. The document provides
financing of the School by both parties.

On 11 November, the Joint Institute for Nuclear
Research took part in the second Russian—German
scientific and educational exhibition at which Russian
and German universities, scientific organizations and
scientific funds presented their joint programmes.

The exhibition was organized in the frame-
work of the Russian—German Year of Cooperation
in Science and Education 2018-2020 held under
the patronage of the Minister of Foreign Affairs of
the Russian Federation and the Federal Minister for
Foreign Affairs of the Federal Republic of Germany,
as well as with the support of the Ministry of Science
and Higher Education of Russia, coordinators of the
Year, namely the National University of Science and
Technology MISIS, the German Academic Exchange
Service (DAAD), and the German House for Research
and Innovations (DWIH) in Moscow.
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16 pexabps B cBsi3u ¢ mpa3pHoBanmeMm AHs He-
zasucumoctu Pecny6auku Kazaxcran HaguoHarbHYIO
IPYOIYy COTPYAHUKOB B peKMMe BUAEOKOH(epeHInn
TpaAUIMOHHO mo3Apasuaa anpekuus OVISN.

B  mosapaBuTeApHON — peum  BUIE-AMPEKTOP
Mucturyra I'. B. Tpy6HUKOB OTMETHA yCIEXU COTPYA-
Hnyectsa OVISM ¢ mayunsiMu nentpamu Kaszaxcrana,
BBICOKO oOlleHuA pabory B VHCTUTYTE MOAOAON U
AVHAMUYHO pPa3BMBAIONIENICA HAI[MOHAABHON T'PYIIBI
Pecny6amkn Kasaxcran, koropas He TOABKO MOKa-
3pIBAET BBICOKJE HAYYHBIE PE3YABTATHI, HO M UTPAET
aKTUBHYIO POAB B commaabHOi sxu3un OV

PyxoBoauteas HanmonaabHoM rpynne: Kazaxcrana
A. Aznabaes un ero 3amecturerp A. Vcappikos pac-
CKa3aAu O pa3BUTUM HAYYHON MHGPPACTPYKTYpPhI B
aaMa-aTMHCKOM MHcTutyTe sApepHON ¢usnku. buia
TaK)Xe 03BYYeH pAA MPEAAOKEHNUI B IPOrpaMMy Me-
ponpuATHil MO Ipa3AHOBaHMIO 63-Aetusa VHCcTHTYTA,
B YAaCTHOCTHM, MAeS OpraHM3anuy OHAAMH-CEeMUHApa B
cesi3u ¢ 15-aetuem yeckopureas AIl-60, moctpoennoro
B Kaszaxcrane ¢ yyactuem crnenguaancros OV

B koHue Aexalps COCTOSAOCH OHAANH-OTKPBI-
tne MVudopmanuonnoro nenrpa OVAIAM na 6asze
AxapemMuy HaydHBIX VCCAEAOBAHMI M  TEXHOAO-
ruit (ASRT) Apa6ekoit Pecny6anku Ernner (APE).
Mepomnpusrue npomwAo npy y4acTUM IPeACTaBUTEAEN

npasureabctBa APE, pyrosoacta OMAM, ASRT u

CeBepo-OceTHHCKOTO TOCYAaPCTBEHHOTO YHUBEPCH-
tera (COIY), a Takke psAAa NMOYETHBIX T'OCTEN U3
CTpaH-y4acTHNUI] M rocypapcre-naptaepos OVISINM. B
IPeAABEPUM OTKPBITUS ObIA IPOBEAEH MEKAYHAPOA-
HBIJI CeMMHAp, MOCBAIEHHBI! KOHIenmyu uHGOIeH-
tpos OVIAMN.

C OpMBETCTBEHHBIMM CAOBaMM K YYaCTHUKAM
BCTpeYy OOPATUANCH BUILE-IPE3IUAEHT O KYABTYPE U
Hay4uHbiM cBaA3sAM ASRT Ask. Oap-Oexm m anmpexrop
OMSAN B. A. Marsees. Ot O6beAMHEHHOTO MHCTUTY-
Ta B I[ePEeMOHMM OTKPBITHA TaKyKe HPUHIAU ydacTue
raasHblil yuensiit cekperaps A. C. CopuH, HaYaAbHUK
OMC A. B. Kamaunn, anpexrop YHII C. 3. ITakyask
U TAaBa €TMUIETCKON HAI[MOHAABHON TPYIIBI M KOOP-
AMHATOp coTpyAHndectsa ¢ Erunrom B. bapasn.

IIporpammy HPOAOASKMAM KAIOYEBbIE Npe3eHTa-
VM, MOCBAIeHHbIe HayyHOU MHppacTpykrType OVIAN
U BO3MOJKHOCTSIM HapaljuBaHWUs COTPYAHMIECTBA Ha
6asze orkpeiBarolerocs uHponeHTpa. Bune-pnperrop
OMSN b. 0. lllaproB pacckaszaa O KOHIENuu pas-
sutust OV po 2030 r. IIpesmaent ASRT M. Cakp
IIPEACTaBUA OCHOBHBIE UTOTY A€KAAbl COTPYAHMYECTBA
Erunra ¢ OV, cpean xotopsix 100 Hay4yHbIX mpO-
exToB 1 60oaee 120 UTOrOBBIX MyOAMKALUIA.

C mo3ApaBAEHMSIMY II0 CAYYal0 OTKPBITHS MHQO-
uenrpa B Kaupe x co6paBmmumcs 06paTUACA MUHUCTD
BBICIIETO O00pa3oBaHMs ¥ HAYYHBIX MCCAEAOBAHMI
Ernnra X. A6aeas Taddap. Pexkrop COI'V A. Oroes

JINR was one of the pioneers of a new format
for the organization of international exhibition space
and successfully presented a wide range of tools for
the development of scientific and educational cooper-
ation: from the international programme for students
INTEREST to cooperation in the frames of the NICA
megaproject.

On 16 December, the JINR Directorate con-
gratulated the national group of the Republic of
Kazakhstan on the Independence Day of the Republic
of Kazakhstan via videoconference.

In his congratulatory speech, Vice-Director
G. Trubnikov noted success of the cooperation of
JINR with scientific centres of Kazakhstan, as well as
highly evaluated work of a young and dynamically de-
veloping national group of the Republic of Kazakhstan
in the Institute. The group not only demonstrates
high scientific results but also plays an active role in
JINR social life.

Head of the national group of the Republic of
Kazakhstan D. Aznabayev and his deputy A. Issadykov
spoke about the development of the scientific in-
frastructure in the Institute of Nuclear Physics in
Almaty. A number of proposals were also voiced for

the cultural programme of the 65th JINR anniversary:
in particular, to organize an online seminar due to
the 15th anniversary of the DC-60 accelerator built in
Kazakhstan with the participation of JINR specialists.

At the end of December, an online opening cer-
emony of the Information Centre of JINR on the
platform of the Academy of Scientific Research and
Technology (ASRT) of the Arab Republic of Egypt
(ARE) was held. The event took place with the par-
ticipation of representatives of the ARE Government,
leaders of JINR, ASRT, and the North Ossetian State
University (NOSU), as well as some honorary guests
from the Member States and partner countries of
JINR. A representative international seminar dedicat-
ed to the concept of JINR Information Centres was
organized on the eve of the opening ceremony.

ASRT Vice-President for Culture and Scientific
Communication G. El-Feky and JINR Director
V. Matveev addressed participants of the meeting
with welcoming speech. Chief Scientific Secretary
A. Sorin, Head of the International Cooperation
Department D. Kamanin, Director of the University
Centre S. Pakuliak, and Head of the National Group
of Egypt at JINR and Coordinator of the cooperation
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nepepan CMMBOAMYECKMIA KAIOY OT uH(poueHnTpa OVISIN
Ha 6aze COI'YV ArapeMum HaydHbIX MCCAEAOBAHWI U
texHorornit Ernmra. B xoae mpsMOro BRAIOUEHMS U3
ASRT munucrp X. A6aeas N'adpdap n npesnpent ASRT
M. Caxp nepepesain CMMBOAMYECKYIO KPACHYIO ACHTY
¥ TOP3KECTBEHHO OTKPBIAM TA6AMYKY MH(DOLEHTPA, 4TO
03HaAMEHOBAAO O(MUIMAABHBIL CTAPT PabOTHI IEPBOrO
uadonentpa OV Ha adpuraHCKOM KOHTMHEHTE.
Koaner m3 ASRT mosapaBma Buije-AMpPeRTOp
OUSIN n conpepcepaTerb OOBEAVMHEHHOTO KOOPAMHA-
guornoro komurera OWMIAU—Erumer P. Aepnuuxn,

B 3aKAIOUNTEABHON 4acTy IePeMOHMM OTKPBITUA BBI-
CTYHMAM IOYETHbIE TOCTH: 3aMECTUTEAb AMPEKTOpa
MHcTuTyTa 9KCIIEPUMEHTAABHON M MPUKAAAHON (Hu3n-
kn Yemckoro Texundeckoro yuusepcurera J. Ilreka,
reHepaAbHbll AupekTop VHcTuTyTa atomHOM usn-
KM, IIOAHOMOYHBI IpeAcTaBuTeAb IIpaBurenbcTsa
Pymbiann 8 OV @.-A. Bysary, renepaibHbil Au-
pekTop ApabGCKOTO areHTCTBA 1O aTOMHOM SHEPIUH,
pacnoaoskennoro B Tynnuce, C. Xaman u Ap.

Jexabpb. OunaiiH-oTkpeITHE MHpOpMarnmonHoro nenTpa OVSIN Ha 6a3e AkaJeMuH Hay9IHBIX HCCIICIOBAHIN
n texHonoruit Apabekoit Pecrryonukn Eruner. IIpuserctBenHoe BeicTymuieHue qupekrtopa OMSN B. A. MarseeBa 1o BHIEOCBsI3H

December. An online opening of the JINR Information Centre in the Academy of Scientific Research and Technology of the Arab
Republic of Egypt. A welcoming speech by JINR Director V. Matveev via a videoconference

with Egypt W. Badawy took part in the ceremony as
well on behalf of the Joint Institute.

The event was continued with key presentations
on the JINR scientific infrastructure and opportuni-
ties for increasing the cooperation on the basis of the
newly opened Information Centre. JINR Vice-Director
B. Sharkov spoke about the concept of the JINR de-
velopment until 2030. ASRT President M. Sakr pre-
sented the main results of the Egypt—]JINR coopera-
tion, which included 100 scientific projects and more
than 120 final publications.

Minister of Higher Education and Scientific
Research of Egypt Kh. Abdel Ghaffar congratulat-
ed the audience on the opening of the Information
Centre in Cairo. A. Ogoev, Rector of the North
Ossetian State University, on the basis of which the
first JINR Information Centre was opened, passed a
symbolic key of the new JINR Information Centre
to ASRT.

During the live broadcast from ASRT, Minister
Kh. Abdel Ghaffar and ASRT President M. Sakr
cut the symbolic red ribbon and solemnly opened
the plaque of the JINR Information Centre, which
marked the official start of operation of the first JINR
Information Centre on the African continent.

JINR Vice-Director and co-Chairman of the
Joint Coordination Committee on the ARE-JINR
Cooperation R. Lednicky congratulated colleagues
from ASRT. Honorary guests of the event made
speeches in the final part of the opening ceremony.
Deputy Director of the Institute of Experimental and
Applied Physics of the Czech Technical University
I. Stekl, Director General of the Institute of Atomic
Physics (IFA), Plenipotentiary of the Government of
Romania to JINR F.-D. Buzatu, Director General of
the Arab Atomic Energy Agency (AAEA) located in
Tunis S. Hamdi et al. were ones of them.
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Camous BUWJIEHBKHUH —
Y4eHbIif ¢ MUPOBBIM MMEHEM, NeAaror
U NPEKPAaCHBII YeJI0BeK

W3zBectHpil  pusuk-teopetnk Camounn MuxeneBud
Bunenpkwii yrren u3 xu3an 5 HostOps 2020 . B Barkysepe
B Bo3pacte 92 set. Korma B 1999 . ero apysss, kosuie-
TH W y4eHUKH oTMmedanu ero /0-metme Ha KoH(pepeH-
LUH, CHENHATbHO OPraHM30BAHHOW IO 3TOMY CIIydaio B
Typumne, [lene bepraOey B mIyTKy MPEUTOKUIT U3MCHUTH
otuecTBO buienbkoro Ha «HelTpuHo». Yke Torna npudu-
Ha Obuta oueBuHa. Ceroans ke Bkiajg C. M. bunieHbkoro
B ()M3MKY HEUTPUHO 3a BCIO €T0 OIECTAIIYIO Kaphepy, BO3-
MOYKHO, JIake OOJIbILIE ONPABAbIBAET KAHOHMU3AIHIO 3TOTO
TIPEATIOKEHNS.

Camoun bunenbkuil ¢ oTIudMeM OKOHUMI Moc-
KOBCKHI HWHXEHEpHO-(pm3mdeckuii mHCTUTYT B 1952 T
110, HEIOCPEACTBEHHbIM pykoBoiacTBoM U. S1. Ilomepan-
YyKa, SIPKOTO TpecTaBUTENs IIKoubl Jlangay B ¢usuke.
3a HECKOJIBKO JIeT 70 3Toro B JlyOHe ObUT CO3IaH HOBBIN
(U3MUECKUH MHCTHUTYT, TPeo0pa30BaHHbIA BIIOCIEACTBUH
B maboparoputo OMSN, u Ilomepanuyk, Oymydu Tam 3aBe-
JYIOIIMM TEOPETUYECKUM OT/IENIOM, B3sUT ¢ COOOH MOJIO/I0-
ro bunrenskoro. Yxe B Hawane kapsepsl C. M. bunensknit
Orarofapsi CBoeMy TaJaHTy CONM3WICS M C JIPYyTHM KpyI-
HeiM yueHsIM — H. H. boromo6oBsiM. Jlerko moHSTS,
Kakyto (usnueckyro GuIoco(uo CBOMX BEIUKUX yUUTE-
JIeH IpUHAIT Moofoi bruieHbkuii: 6e3 NCKITIOYCHHS, BCIO
JKM3Hb OH OBUI 3aMHTEPECOBAH B PEIICHUU TOJBKO TaKHX
¢u3nuecKux MpobIeM, KOTOpble OOemain >KCIepHUMEeH-
TaJBHYIO TIPOBEPKY.

B mnepsbie romer padorsr C. M. buneHbkoro u ero
JTyOHEHCKHX KOJUIET 3aMHTEPECOBAIN MOJSIPU3ALNOHHbIE
sBreHys. [lomydeHHble UMU pe3ydbTaTbl O CBSI3U MOJIS-
pHU3anuy C BHYTPEHHEH YETHOCTHIO OBUIM NPOBEPEHBI B
MHOTOYHCJIEHHBIX AKCIIEPUMEHTaX M TOJIOKWIN Hauajuao

Samoil BILENKY —
a world-famous scientist, teacher and
personality

Renowned theoretical physicist Samoil Mikhelevich
Bilenky passed away in Vancouver on 5 November 2020
at the age of 92. When in 1999 his friends, colleagues and
pupils celebrated his 70th birthday at the conference spe-
cially organized for the occasion in Torino, P. Bernabeu
suggested as a joke to change Bilenky’s patronymic name
to “Neutrino”. Already at that time the reason was obvi-
ous. The many important contributions of S. Bilenky to
neutrino physics during his life-long and brilliant career,
now perhaps more than ever, justify a sort of canonization
of such a suggestion.

S. Bilenky, under the direct guidance of
I. Pomeranchuk, graduated “cum laude” in 1952 from
the Moscow Engineering Physics Institute, strongly in-
fluenced by the Landau school. Just a few years before
a new physics institute, later named JINR, was estab-
lished. 1. Pomeranchuk was the first head of the Theory
Department there, and took young Bilenky along. Already
at the beginning of his career, due to his talent, S. Bilenky
became close to another big scientist — N. Bogoliubov.
It is then easy to understand how young Bilenky took
for himself the physical philosophy of his great teachers:
without exceptions, for his whole life, he was interested in
addressing only those physical problems of Mother Nature
that promised experimental verification.

In the first years of his work S. Bilenky with his
Dubna collaborators was interested primarily in polariza-
tion phenomena. Their results on the connection of polar-
ization with internal parity were tested in numerous experi-
ments, and initiated the development of polarized targets.
Their papers also influenced the construction of a special
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pa3pa60TKe 1 UCTIOJIb30BAHWUIO TEXHUKHU ITOJIAPU30BAHHBIX
MHIICHEH. DT pabdoThl Takke 000CHOBAIM MPOBEICHUEC
CICIHATBHOTO JKCICPUMEHTA I10 TIIyOOKOHEYNPYroMYy
paccesHUIO TMOJSPU30BAHHBIX MIOOHOB Ha HYKJIIOHAX B
LIEPH.

B xonme 1960-x rr. C. M. buiieHbKU# «BIHOOHICS» B
TIEPEHOPMHPYEMYIO MOJIENb IEKTPOCTa0BIX B3aUMOICH-
ctBuil ['mmoy—Baiin6epra—Canama mu3-3a €€ yHHKab-
HOCTH, IMpPEJCKa3yeMOCTH U KpacoTel. OTa CraHmapTHas
MOJIEIb ONMKCHIBACT TPH HEUTPUHO KaK CTPOro Oe3macco-
BbIE ()epPMHUOHBI, 1 MHOTHE TEOPETHKH TIPHHSIIN 3TO Kak
JOJDKHOE, HO He Bce. D. depMu Mpeuiokuil MpoBEPUTh
9TO, U3MEPHB HMCKa)KEHHE KOHIA AJIEKTPOHHOTO CIIEKTpa
mpu OeTa-pacrazie, U Takoe M3MEpEHHE OBLIO BIIEPBBIC
npoeaeHo JIxk. Xannoi u b. M. [lontekopso. Jlronu
Bceraa 3Hanu, yro CraHmapTHas MOAENb JOMYyCKaeT H0-
0aBJIeHNE CTEPMIIBHBIX IIPaBBIX HEUTPUHO, KOTOPBIE JielIa-
FOT HEUTPUHO MaCCUBHBIMU. MHOTHE CKa3aiH ObI, 9TO 3TO
HEEeCTeCTBEHHO MJIM HEdJIeraHTHO. bosibliMaH ckaza Obl:
«DJIEraHTHOCTb — JJISl TIOPTHBIX».

B nagane 1970-x rr. Camounn bunenpkwii Hagan pa-
60TaTh ¢ M3BECTHBIM UTAIBSHCKUAM U COBETCKHM (DU3UKOM
BpyHo IloHTEeKOpBO, YUEHHKOM NalbHOBHIHOTO DHPHUKO
®epmu. SIcHO, YTO IS BCEX TPOUX MAaCCUBHOCTH HEHTPH-
HO OBUIa HCKITIOUNTEIFHO BOIIPOCOM SKCIIEPUMEHTATBHBIX
JaHHBIX. bpyHO II0OHTEKOPBO B JIyUIINX TPaAULIUAAX CBOETO
00pa3oBaHMs NPEUIOKUIT IPOBEPUTH MAaCCUBHOCTH HEH-
TPHHO B HKCIIEPHIMEHTE C OCHMIISAIHISIMH €IIe B TO BPEeMH,
KOTJIa HEHTPHUHO OBUIM W3BECTHBI Kak ofuH Bu. B 1967 1.
B. I'pu6oB u b. [TonTekopBo chHopMyIUpOBAIA TEOPHUIO
OCHMJUTAIAN CMEIIAHHBIX MacCOBBIX COCTOSHUH HEHTpH-
HO B coBpeMeHHOM Bune. [Tokxe Camonn bunenskuit u
BpyHo IToHTeKOpBO pa3padoTasy OOIILYHO TCOPUIO CMEIIIH-
BaHMS M OCIWJULILMN HEHTPHHO, paccMaTpuBasi HEHTPUHO
Hupaka u Maitopansr. [Tocne storo Camonn bunenskuit
BMecte ¢ . Tomekom u C. [IeTKOBBIM paciIupul TEOPHIO
OCHMJUIALUI HEUTPUHO, OJHOBPEMEHHO PacCMOTPEB Mac-
COBBIC WICHH Kak Jlupaka, Tax u MaiiopaHsl U 00paTHB
BHUMaHKe Ha npodiemy HecoxpaneHuss CP. OcoObiii uH-
Tepec AT Hero MpeCcTaBIsUIN CBA3aHHBIE C TUM Tpoliec-
Cbl OE3HEHTPHHHOTO JIBOWHOTO OeTa-pacrana u paauaiu-
OHHOTO pacmajia MIOOHA, a TaK)Ke Pa3IWIHbIC THITHI HEH-
TPUHHBIX B3aUMOJICHCTBHUI C aKLIEHTOM Ha HEWTpaibHbIC
TOKH.

HcTopuro macc HelfTpuHO mumryT myqmme. B 1979 1.
C. BaitHOepr «M3MEHUI PEIIUTHIO». BMECTO MEPEHOPMH-
PYEMOCTH MOJIEITH OH CTaJl HOAYEPKUBATH BAKHOCTH TaKO-
TO MOHATHS, KaK 00JIacTh €€ MPUMEHUMOCTH, U yOekaan
Mup paborats B 3(pPEeKTUBHBIX TeOpHsAx monsd. bes mo-
OaBneHMs MpaBbIX HEHTpUHO pacuiupeHne CTaHAAPTHOM
MoZIeTH Kak 3()(EeKTHBHAsT TEOPHs IOJISI COAEPIKHUT yHHU-
KallbHBIC OIEpPaTOpPBl Pa3MEPHOCTH TISTh, KOTOPBIE IIO-
CJIe CIIOHTAHHOTO HAPYIICHHUS 3JIEKTpociadoil kammopo-
BOYHON CHMMETPHUU TEHEPUPYIOT YPE3BBIYANHO JIETKHE

experiment on deep inelastic scattering of polarized muons
on nucleons at CERN.

In the late sixties, S. Bilenky fell in love with the
renormalizable Glashow—\Weinberg—Salam model of elec-
troweak interactions because of its uniqueness, predictive
strength and beauty. This Standard Model describes the
three neutrinos as strictly massless fermions, and many
theorists accepted this as granted, but not all. E. Fermi sug-
gested checking this by measuring the distortion of the end
of the electron spectrum in the beta decay, and G. Hanna
and B. Pontecorvo pioneered such a measurement. People
always knew that the Standard Model tolerates the addi-
tion of the sterile right-handed neutrinos, which would
make neutrinos massive. Many would have said that this
is not natural or elegant. L. Boltzmann would have said:
“Elegance is for tailors”.

In the early seventies, S. Bilenky started to work
with famous Italian and Soviet physicist B. Pontecorvo,
the pupil of prescient E. Fermi. Clearly, for all three of
them the massiveness of neutrinos was solely a question
of experimental data. B. Pontecorvo, in the best traditions
of his education, suggested testing the massiveness of the
neutrino in an experiment of oscillations, even when the
neutrino was known as having only one species. In 1967,
V. Gribov and B. Pontecorvo formulated the theory of
mixed neutrino mass eigenstate oscillations in the modern
form. Later on S. Bilenky with B. Pontecorvo developed
the general theory of neutrino mixing and neutrino oscil-
lations by considering the Dirac and Majorana neutrinos.
After that with J. HoSek and S. Petcov he extended the the-
ory of neutrino oscillations by considering both the Dirac
and Majorana mass terms and addressing the issue of CP
nonconservation. The related processes of neutrinoless
double beta decay and the radiative decay of muons were
subjects of interest as well. Attention was also paid to dif-
ferent types of neutrino interactions with a focus on neutral
current processes.

The history of the neutrino masses is written by the
best ones. In 1979, S. Weinberg “changed the religion” —
instead of renormalizability of a model he started to em-
phasize the region of its validity and convinced the world
to vow for effective field theories. Without the addition
of the right-handed neutrinos the Standard Model exten-
sion as an effective field theory contains a unique dimen-
sion-five operators, which after the spontaneous breaking
of the electroweak gauge symmetry generate the extreme-
ly light Majorana masses of neutrinos. This became the
beloved argument of Samoil “Neutrino” Bilenky and, fol-
lowing S. Weinberg, he began to believe that our active
neutrinos are the extremely light Majorana fermions.

In 1991, S. Bilenky started a fruitful international col-
laboration during long-term stays at different institutions.
Together with W. Alberico at the University of Torino,
Italy, he made important contributions to the subject of the
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MaHOpaHOBCKHE MAacChl HEHTPHUHO. DTOT apryMEHT CTal
mobumbM Juist Camonna «HelTpuHoBHYa» buieHbKoro,
u, cienys BaitHOepry, oH Hayal BEpUTh, YTO HAIIN aKTHB-
HbIE HEUTPUHO — 3TO YPE3BBIYANHO JIETKHE MallOpaHOB-
cKue (PepMHOHBI.

B 1991 r. Camoun buieHpkuid Haval IUIOHOTBOP-
HO€ MEXIyHApOIHOE COTPYIHHYECTBO BO BPEMsI CBOMX
npeOsIBaHM 3a Tpanuieil. Bmecte ¢ B. Anpbepuxo u3
Typusnckoro yauepcutera (Mranus) oH BHEC BaXKHBII
BKJIaJl B M3yYCHHE CTPAHHOCTH HYKJIOHA B KOHTEKCTE IO-
JISIPU30BAHHOTO HEHTPHH-HYKJIOHHOTO M 3JEKTPOH-HY-
kioHHOTO paccesiHust. K. JDKYHTH M3 TOTO e MHCTHTYTa
cTay ero Hambojee YacThIM COaBTOPOM II0 TpoOieMam
HEHTPUHHBIX OCHWUIANNAN, Macc, CMEIICHUS U Oe3Hei-
TPUHHOTO JBOWHOTO OeTta-pacmaga. Camounn BuieHbkuit
B TEUEHHE HECKOJIBbKHX JIET 3aHUMAaJl IPECTHIKHYIO JIOJIK-
HocTh Schrodinger Guest Professor B Benckom yHuBep-
curere B ABcTpuH, TAe BMecTe ¢ B. [pumycom paboran
HaJl TEMH e TpodieMamu, oOpalias BHUMaHUE HA CHUM-
METPHH U TEKCTYPHI B MACCOBBIX MaTpHIIaX JENTOHOB. Bo
Bpemst nipeOriBanus B SISSA (Tpuct, WUranust) on mpo-
JOJKHI TIOAOTBOPHOE coTpyaHU4YecTBO ¢ C. ITeTKoBBIM,
pemast pobiiemy HecoxpaHenusi CP B HEHTPUHHOM CEK-
Tope. OH TaKke OBUI NPHUIVIALICHHBIM TPO(EccopoM B
TexuuueckoM yHUBepcuTeTe B Miorxene (['epmanus), e
BMecTe ¢ B. IToTienem oOBSICHUI MPOUCXOXKICHUE HEH-
TPUHHBIX OCHUJUISIIMN B KOHTEKCTE CBSI3U C COOTHOILICHHU-
€M HEOIPE/ICIIEHHOCTH BPEMEHHU M SHEPTUH U MOAICPIKaI
HJICT0 SKCTIEPUMEHTA C PE30HAHCHBIMH HEHTPHHO.

Camowt buiileHbKHI — OJIMH M3 CaMBIX LUTHPYEMBIX
¢usukoB OVSIN. OH omyOIMKOBal caMOCTOSITEIBHO HIIH
C HECKOJIbKUMH coaBTopamu Oonee 220 TeopeTnveckux
pabot, umeromux Oosiee 8 THIC. IUTUPOBaHMIA. BakHbie
pe3ynbrarel OblIM 00O0OIIEHBI B HECKOJIBKUX O030pHBIX
cTaThsiX. HekoTopble W3 HUX OYEHb XOPOIIO W3BECTHBHI
B Physics Reports 8 1977 1. (Bmecte ¢ b. [TonTekopBo),
B Review of Modern Physics B 1987 r. (Bmecte ¢
C. IlerkoBeiM) u B Progress of Particle and Nuclear
Physics 8 1999 1. (Bmecte ¢ K. xyuru u B. [pumycom).
3a 90-neTHIO MCTOPUIO HEWTpUHHOW (usuku Camoui
Bunenbkuii ObUT OJTHAM M3 CaMBIX BBLIAIOIINXCS YUCHBIX.
B mocnennee Bpems, MOMHMO HEHTPHHHOW (DHU3WKH, OH
CTaJl MPOSIBISITH MOBBIIICHHBII MHTEPEC K KOCMOJIOIHH.
Ero camast mocyiennsist crarbst moj HazBaHueM «OCHOBBI
o0Ie TEOpHH OTHOCHUTENBHOCTH JUISi HAYMHAIOIINX»
Obuta orrpasieHa B arXiv 15 oxrsaops 2020 1. u sBiseTcs
OJeCTSIMM IPUMEPOM €ro Hay4HOTO JJOJITOJIETHUSI.

Camoun buneHbkuil 3a CBOIO HCCIEJOBATEIbCKYIO
1 TIPENO/IABaTENBCKYIO JEATEIBHOCTD 3aCIy KM MHOXe-
CTBO MpPHU3HAHMW W HArpaj, B 4aCTHOCTH, OH ObUI yi0-
CTOEH MeXAyHapoAHbIX npemuil um. b. I[lonTexopso u
A.TymOonmpaTa, MHOTOYHCICHHBIX HAyYHBIX IPEMUN
OUSUN, narpaxaeH poCCHHCKOI ToCyIapCTBEHHON Mena-
nbio «3a 3aciyru nepea OredecTBoM», Meaanbto | crene-

strangeness of the nucleon in the context of polarized neu-
trino—nucleon and electron—nucleon scattering. C. Giunti
from the same institute became his most frequent coauthor
on problems of neutrino oscillations, masses, mixing and
neutrinoless double beta decay. S. Bilenky occupied the
prestigious position of a “Schrodinger Guest Professor” at
the University of Vienna, Austria, where for a couple of
years, with W. Grimus, he worked on the same problems
by paying attention to symmetries and textures in the lep-
ton mass matrices. During his stays at SISSA in Trieste,
Italy, he continued a fruitful collaboration with S. Petcov
by also addressing the problem of CP nonconservation in
the neutrino sector. He was also a guest professor at the
Technical University of Munich, Germany, where together
with W. Potzel he explained the origin of neutrino oscilla-
tions in the context of the time—energy uncertainty relation
and advocated a recoilless resonant neutrino experiment.

S. Bilenky belongs to one of the most cited physi-
cists from JINR, Dubna. He published alone or with few
coauthors more than 220 theoretical papers having over
8 thousand citations. The important results were summa-
rized in several review articles. Several of them are very
well known: in Physics Reports in 1977 (together with
B. Pontecorvo), in Review of Modern Physics in 1987
(together with S. Petcov) and in Progress of Particle and
Nuclear Physics in 1999 (together with C. Giunti and
W. Grimus). In the 90-year history of neutrino physics
S. Bilenky is considered to be one of the most prominent
scientists. In addition to neutrino physics he showed an in-
creased interest in cosmology. His last article with the title
“Basics of General Theory of Relativity for Beginners”
was submitted to arXiv on 15 October 2020 and is a bril-
liant example of scientific longevity.

S. Bilenky received many recognitions for his re-
search and teaching activities, notably the International
Pontecorvo and Humboldt prizes, the Russian state med-
al “For Distinguished Service to the State”, the medal of
First Degree of the Faculty of Physics and Mathematics of
Charles University in Prague, honorable diploma of the
Lomonosov Moscow State University, scientific prizes of
JINR and many others.

S. Bilenky was an excellent teacher and mentor.
During a period of 30 years, he was lecturing on physics
of electroweak interactions, quantum mechanics and scat-
tering theory at the chair of Elementary Particle Physics
at the Lomonosov Moscow State University. He was al-
so lecturing at different universities worldwide and at
numerous International Schools. His brilliant pedagogi-
cal and scientific work resulted in five excellent books:
“Introduction to Feynman Diagrams”, “Introduction to
the Physics of Electroweak Interactions”, “Introduction to
Scattering Theory”, “Introduction to Feynman Diagrams
and Electroweak Interaction Physics”, “Introduction to
the Physics of Massive and Mixed Neutrinos”. Many of
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HHU (U3UKO-MaTeMaTHdecKoro gaxynsrera Kapiosa yHu-
Bepcurera B [Ipare, nouetHeiM gumiomoM MI'Y.

Camonn buieHbkuil ObUT NPEKPacHBIM I€IarOroM
1 HacTaBHUKOM. B teuenne 30 yieT oH unTan JEKOMU 110
¢usuke osekTpocnaldblX B3aUMOJCHCTBHH, KBAaHTOBOM
MEXaHHKE ¥ TCOPHU PACCESIHUS Ha Kadeape GU3UKHU die-
MeHTapHbIX 9acTul MI'Y. OH Taxke 4nTal JeKIHuu B pas-
JMYHBIX YHUBEPCUTETAX MO0 BCEMY MHUPY U Ha MHOTOYHC-
JICHHBIX MEXIyHAapOIHBIX LIKOJax. Pe3ynbraTtom ero One-
CTSIIECH TMEeAarorndecKoil W HaydHOW pabOTHI CTANH MATHh
MIPEKPACHBIX KHUT: «BBenenne B quarpaMMel OeiiHmana,
«BBeznenue B Gpu3nKy 5eKTpOCIadbIX B3anMOICHCTBUI»,
«BBeneHue B Teoputo paccesaHusn», «Benenue B quarpam-
Mbl DeifHMana U QU3MKY SIEKTPOCIA00TO B3aMMOJCH-
cTBUs», «BBejeHne B (PU3UKY MAaCCUBHBIX U CMEIIAHHBIX
HelTpuHO». MHorHe u3 ydyeHukoB Camomnna buneHpkoro
(manpumep, M. bapmun, C.Ilerkos, H. Illymeiiko,
B. Cemuko3, @. [IIUMKOBHIT) CTAIH W3BECTHBIMH YUCHBI-
M. Oco00 CTOUT OTMETUTH, YTO PTO UMEHHO OH MHUII-
MPOBAJ CEPUI0 MCKIIOYUTENIHFHO YCIICIIHBIX MIKOJI MMEHHU
[TonTexkopBo 1o HEHTpUHHOHN (U3MKe, U HaBCeIna ocTa-
HETCs B Halllel MaMATH KaK UX IJIaBHBII OpraHu3arop.

CBoeii MoYTH MOJTYBEKOBOH BblAaIOIIEHCS paboTol B
HelTpuHHOM (usrke Camons bruieHbKHI TTOTYyY I TPaBo
Ha CBOH B3IVISIT M HA MICTOPHUIO PA3BUTHUS 3TOTO Harpasiie-
HUA. B cBOMX CTaThsIX Ha 3Ty TEMY OH BCET/a MOAYEPKHUBAI
pons bpyno ITortexopBo u OUAN B mocTmkeHUSIX HEw-
TpuHHOW (pm3uku. B wactHOCTH, BMecTe ¢ C. [IeTkoBBIM
OH yOeINTEIBHO JJ0Ka3aJl HAyYHOMY COOOIIECTBY, YTO Ma-
TPHIy CMELIUBAHUS HEUTPUHO CIETyeT Ha3blBaThb MAaTpH-
ueit [TontexkopBo—Maku—Haxkarasei—Cakarel. B 2020 r,
Korja HeWtpuHHas ¢usuka ormerriaa 90-1eTrue rUmoTe3bl
B. ITaynu, Bo BceM Mupe mpousornien OyM HEWTPUHHOM
(bU3UKH, B KOTOPOH U JJAJIbIIIE 0KUAIOTCS BaXKHBIE OTKPbI-
Tus. Habmomaemple kpomegHbie MacChl HEHTPHHO NMETOT
OTrPOMHOE 3Hau€HHe JJIs Halllero NOHUMaHus Bcenennoi
1 B HACTOSIIEE BpEMs HAXOAATCS B LICHTPE BHUMAaHUS
KOCMOJIOTHH, acTPOGU3UKH, (PU3UKH YACTHI] K aTOMHOTO
spa. OTo UMEHHO To, 4To bpyHo ITonTexopso u Camoun
bunenbkuii npenBuaeny. MiMena »Tux yironeit U namsTh O
HUX B MICTOPUH HEHTPUHO OCTAHYTCS HAaBCET/A.

Jlpy3vs u konneau

C Bpyno ITonTexkopso With Bruno Pontecorvo

the PhD students of S. Bilenky (e.g., D. Bardin, S. Petcov,
N. Shumeiko, V. Semikoz, F.Simkovic) became very
well-known scientists. It is also worth mentioning that he
initialized a series of very successful Pontecorvo Neutrino
Physics Schools and will remain their principal creator al-
so in the future.

S. Bilenky, as a prominent neutrino physicist working
in the field for about half of a century, became one who
had the authority to present invited lecturers on the histo-
ry of neutrino physics. In his contributions on this topic
he always affirmed the role of B. Pontecorvo and JINR in
neutrino physics development. In particular, together with
S. Petcov he convincingly proved to the scientific commu-
nity that the neutrino mixing matrix should be denoted as
the Pontecorvo—Maki—Nakagawa—Sakata matrix. In 2020,
when neutrino physics celebrated its 90th anniversary dated
from the hypothesis of W. Pauli, there was a boom of neu-
trino physics worldwide, and new important discoveries
are expected. The observed tiny neutrino masses have pro-
found implications for our understanding of the Universe
and are now a major focus in cosmology, (astro)particle
and nuclear physics. It is something that B. Pontecorvo
and S. Bilenky had foreseen long ago. The names of both
gentlemen will remain forever in neutrino history.

Friends and colleagues
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75 nem P. J/leonuuxomy

14 oxkmsbps ucnoanunocey 15 iem suye-oupexmopy ObwveduHen-
HO20 UHCIMUMYMA S10EPHLIX UCCAe008aHUN OOKMOPY (PU3UKO-Mame-
mamuyeckux Hayk Puxapoy Jleonuyxomy.

Jupexyuss OUAU, Opy3vs u Koaneau no3opasuiu 0ouispa, no-
JHcenas emy Kpenkozo 300p06bsi, YCnexos 6 mpyoe u cuacmbvsl @ auy-
HOUL HCUBHU.

R. Lednicky is 75

On 14 October, Vice-Director of the Joint Institute for Nuclear
Research Doctor of Physics and Mathematics Richard Lednicky cel-
ebrated his 75th anniversary.

The JINR Directorate, friends and colleagues congratulated him
and wished him good health, success in work and happiness in his
personal life.

85 1em U. H. Mewkogy

7 aneaps ucnoaHuIOCH 85 1em enasHoMy HayYHOMY
compyoruky Jlabopamopuu ¢uzuxu blCOKUX IHepeutl
u Jlabopamopuu sdepuvix npobnem axademuxy Poc-
cutickou akaoemuu Hayk npogeccopy Heopio Hukona-
eguyy Mewkogy — GblOAioujemMycst YYeHOMY, Op2anu-
3amopy u pyKoBOOUMENIO HAYYHBIX UCCLEe00BAHULL.

Jupexyuss OUAU, xonneeu u Opysws noogicenranu
Heopro Huronaesuuy kpenkoeo 300poebvs, 601buiux
NPOEKMO8 U APKUX UOell, HeUCCAKAEMO20 ONMUMUIMA
U Q0JIUX JIem JHCUSHU U MEOPYECTNEd.

. N. Meshkov is 85

On 7 January, Chief Researcher of the Veksler
and Baldin Laboratory of High Energy Physics and
the Dzhelepov Laboratory of Nuclear Problems Aca-
demician of the Russian Academy of Sciences Professor Igor Nikolaevich Meshkov — an outstanding scientist,
organizer and leader of scientific research — celebrated his 85th anniversary.

The JINR Directorate, colleagues and friends wished Igor Nikolaevich good health, big projects and bright
ideas, endless optimism and many years of life and creative activities.
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C 26 centsi6psi o 3 okTsI0psi B maHcuoHare «JlyOHa»
(Aumytirta) IPOXOIUIIO padouee coseuyanue Moiooslx yue-
HbIx u cneyuanucmos OUAHU, noCBAILIEHHOE TPUOPUTET-
HBIM HaIpaBJICHUSAM UccienoBanuii MHcTuTyTa.

Benyue yuensie OUSN npounu 8 nekuuii o co-
BPEMCHHBIX JOCTIKCHUAX Naboparopuit MucturyTa. 50
MOJIOAIBIX YUYCHBIX U crienuainctoB u3 8 crpan (Poccun,
Kazaxcrana, benopyccuu, Upana, Monronuu, MonaoBsl,
Tamxukucrana u FOAP) npeacTaBuiin JOKIAIbI 10 TEME
CBOMX HAyYHBIX UCCICIOBAHUM.

B pamkax coBenianusi ObUI TPAJANUIIMOHHO OPTaHH30-
BaH KPYIIIbIM CTOJ C yHaCTUEM MPEICTaBUTENICH JUPEKIUN
Wucturyra I. 1. Hlupkosa, b. H. I'mkama, A. A. Muxana
1 TIPOBEJCHBI TUCKYCCHUH TIO MPOOJIeMaM MOJOIBIX yde-
HBIX U CTaTyce IMOCTaBICHHBIX paHee 3a/ad.

[Iporpammy coBemianusi JIOMOJHWIA 0030pHAs JIeK-
nust JI. B. Kamannna 00 MCTOpUHM MEXTyHAPOTHOTO CO-
TpynamaecTBa B OUSAU.

Mexnynapoanast koHdepenuus «HMccnedosanusn
KOHOCHCUPOBAHHBIX cped Ha peakmope HBP-2» nipomnuia
¢ 12 mo 16 oktsa0ps B OObEIMHEHHOM HHCTHTYTE sIep-
HBIX HCCIIEJJOBaHNH. B ycrnoBusax maHaeMuy KOpoHaBHPY-
ca koH(epeHus Obl1a opranu3osana Jlaboparopueii Heit-

TponHOU Qm3uku um. . M. ®panka B popmare BHIeo-
KOH(DEPEHITUH.

Buneoxongepenuunst momorna cobpars BOKpYr MO-
HUTOpOB O0nee 200 ydueHbIX U3 27 CTpaH MPAKTUIESCKH CO
BCEX KOHTHHEHTOB, OT ABcTpanuu 10 HOHOH AMEpUKH.
BeinyxieHHoe npoBeieHne KoHdepeHuu B oHnaiH-(op-
Mare, ¢ OJHOI CTOPOHBI, HECIO B ce0e HeI0CTaTKH, CBS-
3aHHBIC C OTCYTCTBHEM JKMBOTO OOILEHHUS, HO, C JPYyroi
CTOPOHBI, TO3BOJIMJIO CYIIECTBEHHO YBEIWYUTH OOIIEe
KOJIMYECTBO YYAaCTHUKOB W CTPaH, KOTOPbIE OHM Ipen-
cTaBsIIOT. [IOMHMO  TPaAMIIMOHHOTO Y4acTBOBABIINX
HCCIIeoBaTeNIel U3 CTpaH, aKTUBHO COTPYIHHYAIOIINX
¢ OUSN Ha npoTshkeHnu MHOTHX JieT (A3sepOaiimkaHa,
bonrapun, Ilonbmm, Pymbeiaum, Mongossl, Yemickoii
Pecny6onuxu,  CroBamkoit  Pecmy6mmxu,  Benrpuwn,
I'epmanun, Benopyccun, Yikpaunsl U Poccun), K BHIe-
OKOH()EPEHIINN TIPUCOCACHIIINCh HCCIEAOBATENN W3
Aprentunsl, ABctpanuu, Muanu, Nopaanun, Vcnanuwy,
Kwuras, llIenuun, KOxuoit Kopeu u apyrux crpas.

Lenp craBmmX yke TpaJuIHOHHBIMH KOH(EPEHIINH
TI0 UCCIIEJIOBAHNIO KOH/ICHCUPOBAHHBIX CPEJl HA PEaKTope
NBP-2 — o0cyxaeHue MoTy4eHHbIX IKCIIEPUMEHTaIbHBIX
Pe3yabTaToB, MEPCIEKTUBHBIX HAIPABICHUH HayYHBIX HC-
CJICIOBAaHUN M PA3BUTHE SKCIIEPUMEHTAIBHBIX YCTAaHOBOK
Ha peaktope UBP-2.

From 26 September to 3 October, a Workshop of the
Young Scientists and Specialists of JINR was held in the
JINR Resort Hotel “Dubna” (Alushta). The Workshop was
dedicated to the priority areas of research of the Institute.

Leading JINR scientists gave 8 lectures on the mod-
ern achievements of the JINR Laboratories. Fifty young
scientists and specialists from 8 countries (Belarus, Iran,
Kazakhstan, Moldova, Mongolia, Russia, Tajikistan, and
South Africa) presented reports on the topic of their scien-
tific research.

In the frames of the Workshop, a round table was
traditionally organized with the participation of repre-
sentatives of the JINR Directorate G. Shirkov, B. Gikal,
A. Mikhan, and discussions were held on the problems
of young scientists and the status of the tasks set earlier.

The programme of the Workshop was supplemented
by a survey lecture by D. Kamanin on the history of inter-
national cooperation at JINR.

On 12-16 October, the International Conference
“Condensed Matter Research at the IBR-2 Reactor”
was held at the Joint Institute for Nuclear Research. Due
to the unfavorable epidemiological situation with the

COVID-19 pandemic, the Conference was organized in
the videoconference format by the Frank Laboratory of
Neutron Physics.

The videoconference helped to bring together more
than 200 scientists from 27 countries from almost all con-
tinents from Australia to South America around their mon-
itors. Holding the Conference online, on the one hand, had
disadvantages because of the lack of live communication,
but on the other hand, it made it possible to significantly
increase the total number and geography of its participants.
In addition to the traditional participation of researchers
from countries that have been actively cooperating with
JINR for many years — Azerbaijan, Belarus, Bulgaria, the
Czech Republic, Germany, Hungary, Moldova, Poland,
Romania, Russia, the Slovak Republic, and Ukraine, the
geography of participants has significantly expanded to in-
clude researchers from Argentina, Australia, China, India,
Jordan, Spain, South Korea, Sweden and other countries.

The aim of the already traditional Conferences on
condensed matter research at the IBR-2 reactor is to dis-
cuss the obtained experimental results, promising areas of
research and development of experimental instruments at
the IBR-2 reactor.
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During 5 days of the Conference, the participants pre-
sented more than 60 plenary reports and 85 posters. The
Organizing Committee of the Conference managed to at-
tract a number of world-famous specialists in the field of
condensed matter physics, chemistry, biophysics, materi-
als science, engineering and Earth sciences, which deter-
mined the high scientific level of reports and a wide variety
of research areas in interdisciplinary natural sciences. The
thematic reports were also devoted to the improvement of
neutron scattering techniques, the development of setups
for neutron investigations and their components, including
neutron detectors.

At the Conference, special attention was paid to the
concept of a new neutron source at the JINR FLNP, which
will replace the IBR-2 reactor upon the expiration of its
service life within the next 20 years. Information was pre-
sented on the current progress in developing the concept
of a new neutron source and a long-term work plan for
15 years.

The participants of the Conference noted the high lev-
el of organization of the event, its fruitful nature and the
fact that it contributed to attracting both representatives of
the international neutron community and specialists from
various fields of knowledge to the implementation of the
scientific research programme at the IBR-2 reactor, discus-
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3a 5 nHeil koH(EepeHINH YyYacTHUKAMH ObUIO Tpen-
crasieHo Oosiee 60 TIIeHApHBIX JOKIAI0B U 85 OCTEPOB.
OprrkoMuTeTy KOH(EPEHIIMH YIAJIOCh TPHUBICYb P H3-
BECTHBIX B MHUPE CIICLMAIUCTOB B 00IacTH (HU3UKU KOH-
JICHCUPOBAHHOTO COCTOSTHHSI, XMMHUH, OMO(DHU3UKH, MaTe-
pHUaIOBEICHNs, NHXKEHEPHBIX HayK U HayK O 3emie, 4To
OIIPEAEINIIO BEICOKMI HAayqHBIH yPOBEHb JOKJIAI0B U pa3-
HOOOpa3ue HalpaBJIeHUH B ECTECTBEHHBIX HAyKaX, UMEO-
MIUX MEeXIUCIUIIMHAPHBIN XapakTep. TemaTuueckue
JIOKJIa/1b! OBLIM TIOCBSIIICHBI TAK)KE COBEPIICHCTBOBAHUIO
METOJMK HEHTPOHHOTO PAcCEsHHs, PA3BUTHIO YCTAHOBOK
JUUI. HEUTPOHHBIX MCCJIEIOBAHUN U MX 3JIEMEHTOB, BKIIIO-
yasi HEUTPOHHBIE JETEKTOPBI.

Oco0oe BHIMaHUE Ha KOH(QEPEHINH OBLIO YIEICHO
KOHIIETIIIMY HOBOTO MCTOYHHKA HeHTpoHOoB B JIH® OV,
KOTOPBIN NpueT Ha cMeHy peakrtopy MBP-2 nocine Bripa-
00TKH ero pecypca B mepcrekTuBe Ommkaimmx 20 yer.
beina npezcrapinena uHpoOpMaIKs O TEKYILEM X0Je padoT
110 CO3/IAHUI0 KOHLEIIIMYA HOBOTO HEUTPOHHOTO UCTOYHU-
Ka ¥ IepPCIIeKTUBHBIN IU1aH padot Ha 15 neT.

YyacTHUKH KOH(EPEHIIMH OTMETHIIN BBICOKHU YpO-
BEHb €€ OpraHU3aINH, TUIOJJOTBOPHBII XapakTep U TO, YTO
OHA CHOCOOCTBOBAJA IPHBICUCHHIO KaK IpEACTaBHTE-
Je MEeXIyHapOJHOTO HEHTPOHHOTO COOOIIECTBa, TaK U
CIELMAJIMCTOB B Pa3HbIX 00JACTIX 3HAHUN K peau3aluu

HAy4YHO [TpOrpaMMbl KCcieioBaHmii Ha peakrope UBP-2,
00CYKIEHHIO TIEPCIIEKTUBHBIX HAYYHBIX HANPaBICHUH H
Pa3BHUTHIO UCCIIEIOBATENILCKOM HHDPACTPYKTYPBI.

20-23 oxTs16pst B JIOBD npoxo/uiia Mex1yHapOJHAsS
xou(pepeniust «Ilpoekmot PODH ona NICA». B Heit
NpUHSIM yyacTue npexactaButenu Poccuiickoro donna
(yHIaMEHTAIBHBIX HMCCIIEI0BAHUM, PYKOBOIAMTEIH IPO-
exta NICA, corpynnuku MHCTHTYTA M CTpaH-y4acTHUIL
OUSIN, orBevaronye 3a peajiM3aluio MOAICP)KUBAEMBIX
PODOU pabot. IIpoxomumn 3aceqaHuss B PEKIME BHIICO-
ces3u. Kondepennus Hocuta OTIETHBIN XapakTep 1 Oblia
HalleJIeHa Ha 00CyX/ICHHE PEe3yJIbTaToOB IPOJICIAHHBIX pa-
00T W TOATBEpXKIEHUE MEIECOO0Pa3HOCTH ManbHeiIeit
MO/JIEPKKU IpaHTaMu cO CTOpoHbl PODU.

Ha xonkypc no teme «@yHnaMeHTalIbHbIE CBOMCTBA
1 (asoBbiec MpeBpaICHUS AJAPOHHONW M KBApPK-TIIFOOHHOM
MaTepuH. YyCTaHOBKa Kiacca wmeracaiienc “Komrmuiekc
NICA”», o0bsinennsrii B 2018 1., ObUTO TpeiCTaBICHO
97 npemnoxennit. I'pantel momyunnu 36 NpOEKTOB, T.e.
37 % mpennoxeHnit ObUTO 0I00OPEHO HKCIICPTHBIMHU TPYI-
mamu (oHza.

Kondepenmuto otkpsut nupekrop OVAN B. A. Mat-
BEEB, MOXKEJIAB yYaCTHUKAM YCIEIIHOM U IUIOJAOTBOPHOU
pabotsl. PykoBoaurens aupexunu npoekra NICA nepsbiit

sion of promising scientific directions, and development of
research infrastructure.

On 20-23 October, the International Conference
“RFBR Grants for NICA” was held at the JINR
VBLHEP. It was attended by representatives of the
Russian Foundation for Basic Research (RFBR), Leaders
of the NICA project, employees of the Institute and the
JINR Member States, responsible for the implementation
of works supported by the RFBR. The meetings were held
via videoconferencing. The Conference was of a summary
nature and was aimed at discussing the results of the per-
formed work and confirming the practicability of further
grant support from the RFBR.

In total, 97 applications were submitted for the com-
petition on the topic “Fundamental properties and phase
transitions of hadron and quark—gluon matter: mega-
science facility ‘“NICA Complex’”, which was announced
in 2018; 36 projects were supported within the competi-
tion, that is 37% of the applications were approved by the
expert groups of the foundation.

The Conference was opened by JINR Director
V. Matveev, wishing the participants successful and fruit-

ful work. Head of the Directorate of the NICA project,
JINR First Vice-Director G. Trubnikov noted, in particu-
lar, that the RFBR supports several dozen projects at JINR,
mainly on the NICA accelerator complex under construc-
tion, and that several hundred scientists from all over the
world had joined the collaboration, partly owing to the
RFBR support.

At the opening of the Conference, Deputy Chairman
of the RFBR Board V. Kvardakov conveyed greetings to
participants of the meeting from Chairman of the RFBR
Board V. Panchenko. V. Kvardakov acquainted the par-
ticipants with the activities of the foundation, created
in 1992. Foundation unites and supports today 90 thou-
sand researchers in 66 regions of the Russian Federation,
including 10 thousand young scientists and specialists.
With the support of the foundation, more than 300 sci-
entific events have been held, more than 250 books and
monographs have been published. The Joint Institute for
Nuclear Research has received grants for 266 projects, and
there were years, when their number reached almost a hun-
dred. In total, in 2020, the RFBR supported 43 projects of
the Institute. In the list of regions for grants, Dubna ranks
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Butie-nupexrop OVSIU I'. B. TpyOHHMKOB OTMETHII, B 4acT-
HocTH, uT0 PODU nonaepKuBaeT HECKOIBKO JECSATKOB
npoekToB B OUSIM, B OCHOBHOM TIO CTPOSIIIEMYCSl YCKO-
putensHOMY Komruiekcy NICA, # 9To HECKOIBKO COTCH
YYCHBIX BCETO MHpa MPUCOCAUHUINCH K KoJlaboparv, B
TOM "HcIe Oraromaps moauepxke PODU.

Ha oTkpbiTHu KOH()EPEHIIMU BBICTYNUI 3aMECTH-
tenb npenaceaarenss Coseta POOU B. B. Keappakos,
KOTOPBIH O3BYUYWJI PUBETCTBHE y4YacTHHUKaM KOH(epeH-
uun ot npencenarens Cosera PODU B. . [lanyenxo.
B. B. KBapgakoB 03HakOMHJI YYaCTHUKOB C JESITEJIBHO-
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cThio (oHMa, coznanHoro B 1992 r. u 00bEAMHSIONIETO
nopepxkuBaromiero cerofus 90 ThIC. MccenoBarenel B
66 perronax Poccuiickoit @enepannu, B Tom uncie 10 Toic.
MOJIOZIBIX YUCHBIX U CIIeUaIUuCTOB. [1pu momaepskke GpoH-
na npoeneHo 6onee 300 HAy9IHBIX MEPOIPUSATHIHA, BBIITY-
meHo Oosee 250 xHur M MoHOrpaduid. OObeIMHEHHOMY
HHCTUTYTY AJCPHBIX I/ICCJIC}IOBaHI/Iﬁ TpaHTbl BBIACIAINCH
Juisi 266 mpoeKTOB, U ObLIM TOJbI, KOTJA MX KOJUYECTBO
nmocturaino moutu cotHu. Beero B 2020 . PODU moanep-
sxuBaeT 43 npoekra Mucturyta. B criucke pernoHoB 1Mo

JlaGoparopust pu3nKK BeICOKHX Heprui um. B. 1. Bexcnepa u A. M. bannuna, 20-23 okta0ps.
Mesxnynaponuas koHdpepenius «IIpoextsl POOU mis NICA», npoxoausiuas B cMeIIaHHOM (opmare

The Veksler and Baldin Laboratory of High Energy Physics, 20-23 October. The International Conference “RFBR Grants for NICA”

held in the combined format

second after Moscow, in the list of JINR scientific centers
it is at the first place.

Leader of the NICA project, JINR Vice-Director
V. Kekelidze also made a welcoming speech to the partici-
pants of the Conference and expressed gratitude to the lead-
ership of the RFBR and active participants of cooperation.

The plenary part of the Conference was opened by the
reports of Leaders of the NICA project. The structure of

the project and the progress of its implementation were
presented in the report of G. Trubnikov, then A. Kisiel
spoke about the MPD collaboration, P. Senger reported on
the physics programme and modernization of the BM@N
facility, O. Teryaev presented the contribution of JINR
theorists to the NICA physics programme. Several reports
were devoted to the development of the SPD concept. In
total, 51 plenary reports and 52 in six parallel sections were
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rpaaTam JlyOHa 3aHUMaeT BTOPOE MECTO 1mocie MOCKBHI,
B criMcKe Hay4gHBIX IIeHTpoB OMSIN Ha mepBoM mecTe.

C IpUBETCTBEHHBIM CJIOBOM K Y4YaCTHHKaM KOH(e-
peHuun obpatuics Takxke pykoBoautensb npoekta NICA
Butie-aupexkrop OUSM B. . Kexenuaze, KOTOpbIi BbI-
pasuin OxarogapHocTh pykoBoacTBy PODU 1 akTHBHBIM
YYaCTHHKAM COTPYAHHUYECTBA.

[TnenapHyto 4acTh KOHPEPEHIIMH OTKPBIIH JOKJIA/IBI
pyxoBoauteneii mpoekra NICA. CTpykTypa mpoeKTa 1 X0
paboT 1o ero peanu3anuy OBUIH TIPEICTABICHBI B JOKJIA-
ne I B. TpyOuukoBa, o xomraboparmmu MPD pacckazan
A. Kumenb, o Gpusudeckoit mporpamMme U MOJEPHHU3AIIN
ycranoBkd BM@N  gonoxun I1. 3unrep, O. B. Tepsics
npencraBmwil Bkian teopernkoB OUSIU B dusnueckyro
nporpammy NICA. Heckoibko 10K1a10B ObIIIM MOCBSIIE-
HBbI pa3padorke koHuenuuu SPD. Beero 6bu1n 3acimymansl
51 meHapHBI TOKIA ¥ 52 Ha IIECTH MapalIeIbHBIX CeK-
LUSIX, B TOM YHCJIE 0030PbI 110 YCKOPUTEIBHBIM KOMILIEK-
cam FAIR, LHC u RHIC. Marepuans! xoHpepeHnnn Oy-
JIyT OIMyOJIHMKOBaHBI B JKypHaie «DHU3HMKa 3IEeMEHTAPHBIX
YacTHIl ¥ aTOMHOTO siipa» B 2021 1.

26—27 oxts10ps B JI®BD npoxoauno 6-e konnabdopa-
yuonnoe cosewjanue Ikcnepumenma BM@N, Ha xoto-
pOM OBLIM pacCMOTPEHBI BOIPOCHI MEX/YHAPOIHOTO

COTPYAHHYECTBA, CBSI3aHHBIE C IPOLECCOM YCOBEPIICH-
CTBOBaHMUS 3KCIIEPUMEHTAIBHOW ycTaHOBKH BM@N st
Oymyiiux paboT Ha ITydYKax TSKENbIX HOHOB B paMKax pea-
mm3armn Meracaiienc-mpoekta NICA.

OTkpbul paboTy COBEIIaHUSI PYKOBOJHUTENb MPO-
exta NICA, Buue-gupexrop OUSAN B. /1. Kekenunze.
[IpoBeneHne coBemanus ObUIO OPraHM30BaHO C HCIIOJb-
30BaHHEM CPEJCTB BUICOKOH(EPEHII-CBA3HU, HOCPEICTBOM
KOTOpOH B HEM MPHUHsUIKM ydyactue okoyio 120 crnenuanu-
CTOB W3 Pa3HbIX CTPaH. 3acelaHus TPaIUIHOHHO IPOBO-
JUJIACH TI0 TPEM IUICHAPHBIM CEKLHAM, IOCBSIICHHBIM
JIETEKTOpaM, MPOrpaMMHOMY OOECIICUCHUIO 1 00padoTKe
IKCIICPUMEHTAIIBHBIX TAHHBIX.

Ha nienapHbIx 3aceanusx mo sxernepumenty BM@N
AKTHBHO OOCYX/aJMCh TNOCJIEAHUE Pe3yJbTaThl aHAIN3a
IKCIICPUMEHTANIBHBIX JaHHBIX, MOTYYCHHBIX C HCIONB30-
BaHUEM PEJSITUBUCTCKUX ITyYKOB HOHOB YITIEPOJA H apro-
Ha. B xone o6my4yeHns ycTaHOBKH OBLIO 3aperHCTPHPOBa-
HO okosto 150 MitH coOBITHI, aHATN3 KOTOPBIX ITO3BOJIMI
HOJIYYUTh MHPOPMALIHIO O POXKACHUU CTPAHHBIX YaCTHL],
HOJIy4EHHBIX [IPH B3aUMOJCHCTBUH ITyYKOB HOHOB «Cpell-
HeW» TSKECTH C pasIuYHbIMH MHIICHSIMH. Hemanblit
MHTEpEC BBI3BAN JOKJIAJ] HAyYHBIX IMapTHEPOB JKCIEPHU-
meata BM@N o craryce mpoekra SRC. HccnenoBanust
[I0 IIOMCKY KOPOTKOIEHCTBYIOIIMX HYKJIOH-HYKJIOHHBIX

heard, including reviews of the FAIR, LHC and RHIC
accelerator complexes. Proceedings of the Conference
will be published in the journal “Physics of Elementary
Particles and Atomic Nuclei” in 2021.

On 26-27 October, the 6th Collaboration Meeting
of the BM@N Experiment was held at VBLHEP. At the
Meeting, participants considered the issues of internation-
al cooperation connected with improving the BM@N ex-
perimental facility for future work at heavy-ion beams in
the framework of the implementation of the NICA mega-
science project.

The event was opened by Leader of the NICA pro-
ject, JINR Vice-Director V. Kekelidze. The Meeting had
the videoconference format so that about 120 registered
participants from different countries could take part in
the event. There were traditionally three plenary sessions
dedicated to detectors, software and experimental data
processing.

At the plenary sessions on the BM@N experiment,
participants actively discussed the latest results of experi-
mental data analysis acquired by using relativistic beams
of carbon and argon ions. During the irradiation of the fa-

cility, about 150 million events have been registered, the
analysis of which allowed obtaining information about the
production of strange particles acquired in interactions of
“medium” ion beams with various targets. The report by
scientific partners of the BM@N experiment on the status
of the SRC project evoked considerable interest. Studies
on the search for short-range nucleon—nucleon correlations
in the frames of the SRC are carried out using the BM@N
detector subsystems. Participants paid much attention to
the discussion of the status of the preparation for the SRC
experimental programme in 2021. The issues related to the
development of software for detector subsystems of the fa-
cility and the experimental data analysis were discussed in
detail in parallel sections.

In general, participants of the Meeting noted obvious
progress in both the experimental data analysis and the
preparation of the facility for future runs, the first of which
is planned for autumn 2021.

The list of reports and presentations is available via the
link https://indico.jinr.ru/event/1533/timetable/#20201026.

On 28-30 October, the 6th Meeting of the MPD
Collaboration took place at VBLHEP in a videoconfer-
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koppessitiuii B pamkax SRC mpoxomsT ¢ MCMoIb30BaHuU-
eM JIETEKTOPHBIX TojcucTeM yctaHoBkn BM@N. Muoro
BHUMaHUs OBUIO YICICHO OOCYXICHHIO cTaTyca padoT 1o
noarotoBke jgerektopa BM@N k skcmepuMeHTanbHO#M
mporpamme SRC B 2021 . Ha mapauieibHBIX CEKITHSIX
OAPOOHO 00CYKAATHMCH BOIPOCHI, CBSI3aHHBIE C Pa3BUTH-
€M IPOrpaMMHOT0 00ecHeYeHust IETEKTOPHBIX OICHCTEM
YCTQHOBKH W aHAJIN30M SKCIIEPUMEHTAIBHBIX JaHHbIX.

B nienom yyacTHUKaM# COBEIAHMs ObLT OTMEYEH SIB-
HBII MPOTpecc Kak B OOJACTH aHANN3a YKCIIEPUMEHTAIb-
HBIX JIJAaHHBIX, TaK U B MOJIIOTOBKE YCTAHOBKH K OyIyIIUM
ceaHcaM, NEpBbIl M3 KOTOPBIX 3aIUIAHMPOBAH Ha OCEHb
2021~

C nepeyHeM JIOKJIAJI0B U NPE3CHTALMSIMU MOKHO 03-
HaKOMHThCs 0 ccbuike https://indico.jinr.ru/event/1533/
timetable/#20201026.

28-30 okts10ps B JI®BD B pexxume BuaecokoHbepeH-
LUK TIPOXOAWIo 6-e pabouee cosewjanue Konnadopayuu
MPD. B ero pabore npunsum ydactue okono 150 yuensix
U crenuanucToB u3 EBponsl, A3unm 1 AMEpUKH, 4TO HO-
3BOJIMJIO TIPOBECTH KMBBIE, HHTEPECHBIC W KOHCTPYKTHB-
HBIE ANCKycCHHU. B Hauase coBemanuns ¢ mMpuUBETCTBUEM K
Y9acTHHKaM 00paTwiics AUPEKTOp JTabopaTopuu, PyKOBO-
murenb npoekta NICA B. 1. Kekenuse.

C. A. KocTpoMHH BBICTYTIIII C JIOKJIAJOM O XOAE pa-
00T mo co3maHuio yckoputenbHoro komiviekca NICA,
MOAPOOHO ONKCaB CTENCHb TOTOBHOCTH KaXKA0TO U3 MHO-
TOYHMCIICHHBIX JIEMEHTOB IpoekTa. «PaboThl WIyT TOJ-
HBIM XOJIOM, — MOJABITOXWI JOKJIaJ4UK, — 4YTOOBI Hep-
BbIl ceanc Ha kosaiizepe NICA Obut mpoBesieH B KOHIIE
2022 r».

[TonpoOHBINA TOKTAM O COCTOSIHUM NIeT C TMPOEKTOM
MPD mnpencraBun pykoBoautesb koiutabopamuu MPD
A. Kumgenb. OH OTMETHIT yCTOMUUBBIN POCT MEXKTyHAPOI-
HOTO COTPYJHHYECTBA U AKTHMBHOCTh YYaCTHHKOB KOJLIa-
6oparmn MPD B noaroroBke k nporpamme (puznieckoro
aHanM3a B pamMkax pabounx rpymm o ¢pusuke MPD PWG
(MPD Physics Working Groups), a Takke 3HauUTEILHOE
KOJIMYECTBO JIOKJIAJIOB, IPEICTABICHHBIX IO TEMaTHKE
MPD 3a nocieanee Bpemst Ha KPYIHBIX Hay4YHBIX KOH(e-
PEHIHUSIX.

PykoBoaurens mpoexkta MPD B. M. TonoBariok ze-
TaJbHO O3BYYMII IUIaH paboT. Takike ObLTH MPEICTaBICHBI
MOAPOOHBIE OTYETHI O COCTOSIHUM JIeJI IO OCHOBHBIM JIe-
TEKTOpaM, TaKUM KakK BPEMSIIPOCKIHOHHAs kamepa TPC
(Time Projection Chamber), BpemsmponeTHas kamepa
TOF (Time-of-Flight) u anekTpoMarHuTHBIH KalopuMeTp
(ECal). Bonbioe 3HageHre UMEET HAYAIO TIPOM3BOCTBA
KATaWCKUMK MHCTUTYTaMu Moayied ECal Gmaromaps He-

ence format. Almost 150 scientists and specialists from
Europe, Asia, and the Americas took part in the Meeting,
ensuring lively, interesting, and constructive discussions.
At the beginning of the Meeting, VBLHEP Director,
Leader of the NICA project V. Kekelidze welcomed par-
ticipants of the event.

S. Kostromin presented a report on the progress of the
creation of the NICA accelerator complex and described
in detail the degree of completion of each of the numerous
project elements. The speaker concluded that the works
are in full swing to provide the first Run at the NICA col-
lider at the end of 2022.

A detailed report on the status of the MPD project
was presented by spokesperson of the MPD Collaboration
A. Kisiel. He noted the steady growth of the international
collaboration and active participation of MPD members in
the preparation for physics analyses in the frames of the
MPD PWG (MPD Physics Working Groups).

The plan of activities was described in detail by MPD
Technical Coordinator V. Golovatyuk. Detailed reports
were given on the status of major detectors, such as the
Time Projection Chamber (TPC), the Time-of-Flight (TOF)
and Electromagnetic Calorimeter (ECal). An important

milestone is the start of production of ECal modules by the
Chinese institutions, thanks to the recent agreement with
the Chinese Ministry of Science and Technology and the
allocation of dedicated funding.

On the second day, detailed reports were given on the
development of the MPD software and computing infra-
structure located at VBLHEP as well as at the Laboratory
of Information Technologies of JINR. The Institutional
Board of MPD has approved the allocation of the Common
Fund for the Collaboration and other important organiza-
tional matters during the special session.

The last day of the Meeting was devoted to in-depth
reviews of activities in physics analyses planned for the
initial operation of NICA. The convenors of the MPD
Physics Working Groups, as well as several international
collaborators, participated in the discussion.

On 9-13 November, the XXIV International Sci-
entific Conference of Young Scientists and Specialists of
JINR (AYSS-2020) took place in the online format. The
number of participants reached 138, including 108 JINR
employees and 30 colleagues from 23 universities and
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JJABHO MOAIIMCAHHOMY COTVIALIEHUIO ¢ MHUHHCTEPCTBOM
HayKH W TexHonorui Kuras u BeIgenenuio nenesoro ¢u-
HAHCUPOBAHMUSL.

Bo BTOpOI1 1eHs pabOTHI MPO3BYYANN JAeTaIbHbIE J10-
KJIaJ(bl TI0 Pa3BUTHIO POTPAMMHOTO OOECIICUEHUS U BBI-
YUCTUTENhHON UHPpacTpykTypsl MPD, pacmonoxkeHHON
B JI®BD, a Taxxke B JIUT OUAN. B xome crernuaibHO-
T0 3aceIaHus PYyKOBOMASIIMIA cocTaB Koyutabopanuu MPD
(MPD Institutional Board) omo6pun BeimeneHne 06IIero
(hoHma KOMUTA0OPANU W OOCYIWII P IPYTUX KITFOUEBBIX
OpraHHU3aIOHHBIX BOIIPOCOB.

[Mocnenuuii neHb COBEIIaHUs ObUT MOCBSIICH YIITY-
OnmeHHOMY 0030py TporpaMMbl (PU3WYECKOTO aHAJIH3a,
MIPUYPOUEHHOW K 3aIyCKy YCKOPUTEIBHOTO KOMILIEKCa
NICA. B obcyxnennn npuHUMalId y4acTHe pyKOBOANTE-
au pabounx rpymm no ¢uszuke MPD, a Takxe psin yuact-
HHUKOB KOJUIa0Opanuy 13 MEXTyHapOIHbIX HAYYHBIX IIE€H-
TpPOB.

C 9 no 13 Hos0ps B oHuaiiH-popMare npoxoamia
24-1 Mexycoynapoonas Hayunas KoHpepenuus mono-
Oovix yuenvix u cneyuarucmose OHAH (AYSS-2020).
B neit yuactBoBanm 138 uenosek, uz Hux 108 u3 OUSAU
u 30 xomter u3 23 YHHUBCPCUTETOB M HAYYHBIX IICHTPOB

Brernama, I'epmanuu, Wuguu, Kaszaxcrana, [losbumy,
Poccun, Pymbranu, Cep6un, CJ10BakKuu U YKpauHbI.

[Inenapuast Jyiekuus, TPOBEICHHAS TIEPBBIM BH-
ne-nupekropom OUSAUN T. B. TpyOHuKOBEIM, OBLTA TIO-
CBfIIEHA IJIaHY JOJTOCPOYHOTO pa3BUTUS MHCTHTYTA.
Taxxe B mporpaMMy KOH(EPEHIIMH BOULIM 4 JEKIUH 110
aKTyaJbHBIM TIpoOIeMaM COBpeMEHHOH Hayku. O Ku3-
HU HEHTPOHHBIX 3BE3Jl C BOIIOLUOHHUPYIOIINM MarHWUT-
HBIM TI0JIeM pacckasan mnpodeccop ACTPOHOMUYECKOTO
nacruryra uM. [1. K. HIrepubepra MI'Y C. b. [Tonos.
006 oTkpeITHH 0030Ha XWITCAa M HEKOTOPHIX Pe3yibTaTax
pabotel LHC coobmurun nmpodeccop P. OcrianoB oT kosia-
6oparmn ATLAS. Cotpyaunna Poccuiickoro MHCTHTYTa
panuonorun u arposkonoruu 1. FO. Bonkosa pacckazama
0 Ba)KHOCTH KOCMUYECKUX TEXHOJIOIMM B paguallMOHHON
Ouonornu. 3aBepUIMI TUICHAPHYIO YacTh KOH(EpPEHIUH
nupekrop JIH® B. H. I1IBenoB nokmagoM o HEHUTPOH-
Hoit mporpamme OUSIN. Bupeosanucu miaeHapHBIX JIeK-
U MOXKHO MPOCMOTPETh Ha caiiTe KOH(pEpeHLUH M Ha
YouTube-kanare jinrtv.

YyacTHHKHN KOH(pEpeHIH npeacTaBmim 115 ycTHbIX
JokIano0B B 9 cexnusx. Temaruka H0KIIa10B Kacaiach Ta-
KHX TeM, KaK TeopeTHueckas (pu3nka, MaTeMaTHuecKoe
MOJZIEIINPOBAHNE U BBIUMCINTENbHAS (pU3UKa, (PHU3HKA BBI-
COKHX JHEPTHi, YCKOPUTEIH YacTHI[ U SJCPHbIC PEaKTo-

scientific centres of Germany, India, Kazakhstan, Poland,
Romania, Russia, Serbia, Slovakia, Ukraine, and Vietnam.
A plenary lecture at the Conference was given by
JINR First Vice-Director G. Trubnikov. He devoted the lec-
ture to the JINR long-term development plan. Moreover,
the programme of the Conference included 4 lectures
on the topical issues of modern science. Professor of the
Sternberg Astronomical Institute MSU S. Popov spoke
about the life of neutron stars with an evolving magnetic
field. Professor R. Ospanov reported on the discovery of
the Higgs boson and some results of the LHC operation on
behalf of the ATLAS collaboration. Candidate of Physics
and Mathematics of the Russian Institute of Radiology and
Agroecology P. Volkova spoke about the importance of
cosmic technologies in radiation biology. FLNP Director
V. Shvetsov closed the plenary part of the Conference
with a report on the JINR neutron programme. Records
of plenary lectures are available on the website of the
Conference and on the YouTube channel jinrtv.
Participants of the event presented 115 oral reports in
9 sections. The topics of reports covered theoretical phys-
ics, mathematical modelling and computational physics,
high energy physics, accelerators and nuclear reactors,

experimental nuclear physics, applied research, informa-
tion technologies, condensed matter physics, life sciences.
JINR researchers who supervised the sections evaluated
and selected the best reports, and their authors received
honorary diplomas.

Despite the online format, the Conference was held in
a friendly atmosphere, allowed its participants to meet col-
leagues from different countries and to discuss the results
of their research.

From 30 November to 2 December, the Conference of
Young Scientists and Specialists of the Frank Laboratory
of Neutron Physics was held in the online format. The
participants made reports on the works results within the
Youth Grants of the JINR AY'SS, as well as presented their
applications for I. M. Frank and F. L. Shapiro scholarships
and AYSS Youth Grants.

The Conference proceeded with an active partici-
pation of the FLNP staff, staff of the FLNP STC and the
members of the jury of the competition. Overall, there
was a total of more than 50 ten-minutes long oral reports,
which were divided into separate sections. Also, there was
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pBI, KCTIEpUMEHTalIbHAsA sAepHas (pu3nka, MpUKIATHBIC
nccIe0BaHNs, UH(OPMAIIMOHHBIE TEXHOIOTHH, (r3nka
KOH/IGHCHPOBAHHBIX CpeJl, HAyKH O *W3HU. HayuHble co-
Tpynuauku OV, Bo3MTaBisBIINE CEKIINHU, OIICHUBAIN H
BEIOMpAH Jy4mue paboThl, aBTOPHl KOTOPBIX HAarpaXkaa-
JIUCh TIOYETHBIMH AUTUIOMAaMHU.

Hecwmortps Ha onnaitH-hopmar, KoH(pepeHIHs Iporuia
B JPY’KECTBEHHOI aTMocdepe, M03BOINIIA €€ yIaCTHUKAM
TTO3HAKOMUTHCS € KOJJIETAMHU U3 PA3HBIX CTPAH U 00CYANUTH
Ppe3ynbTaThl CBOMX MCCIIET0BAHHMA.

B onmaiin-popmare ¢ 30 HOSIOPs 110 2 AeKadps MPOXo-
JIIa KOH@epeHyus Mo00bIX YUEHbIX U CHEYUATIUCIO8
Jabopamopuu neitmponnou puzuku um. . M. @panka.
YyacTHUKM TpeacTaBWiIM oT4deThl 1o rpaHtaM OMYC
OMUSIN, a Takke TT0IaIN 3asiBKU HAa COMCKAHUE CTUIIEHIUNA
uM. 1. M. ®@panka u @. JI. lllanupo u rpantoB OMVYC.

Kondepenmust npommia ¢ akTHBHBIM yYacTHEM CO-
TpyauukoB JIH®, unenos HTC JIH® u uneHoB xiopu
KOHKYpcOB. Bcero Ha koH(epeHIH ObIII0 MPEACTaBICHO
6omee 50 10-MHHYTHBIX JOKIIAI0B, Pa3OUTHIX IO PA3HBIM
ceknuaM. Bcee kemaromme mMormm B J00oe Bpems O3Ha-
KOMHTBCSI ¢ KPaTKHM COJICpKaHHEM JIOKJIA/I0B B PEXKHUME
OHJIAMH.

CriekTp TpencTaBIeHHBIX paboT, KaKk OTMETHI B 3a-
KinounTeasHoM cioe aupexrop JIH® B. H. IIBenos,
OTpakaeT BCE HAINpPAaBIECHHUs HCCIEAOBAHUM, HHXKEHEp-
HBIX ¥ METOAMYECKUX pa3paboTok, mpoBoauMbix B JIHO.
Hupexiust JIH® u uneHs! KOpH KOHKYPCOB TEILTO 1Mo0Ia-
TOJapHIIN YIaCTHUKOB KOH(EPEHIMH, OTMETHB BBICOKUI
YPOBEHb BCEX MPEICTABICHHBIX IOKIIA/I0B.

Tenepp mepen KIOpU CTOUT HEJETKas 3ajada — BbI-
Oparp mobenureneld KOHKYpCOB MO KakKIOW M3 HOMHHA-
nuii. Y9acTHUKN KOH()EPEHINH, B CBOIO O4epeb, CMOTYT
MIPOTOJIOCOBATh M BBIOPATh TPH JYUIIMX JOKJIaZa CBOMX
KOJIJIET.

an opportunity to view the brief contents of the reports on-
line at any time.

Concluding the Conference, FLNP Director V. Shve-
tsov noted the diversity of the presented reports, which
represent all the different research fields and works per-
formed at FLNP. The FLNP Directorate and the jury mem-
bers expressed their gratitude to all the participants of the
Conference, specifically noting the high level of all the
reports.

Now the jury faces a difficult task of selecting the
winners of the competition in each of nominations.
Conference participants, on their part, will vote to select
the three best presentations of their colleagues.




	An opening speech of President of theRepublic of Bulgaria R. Radev to participantsof the session of the Committee ofPlenipotentiaries of the Governmentsof the Member States of JINR
	AT THE LABORATORIES OF JINR
	M.Yu. Barabanov, A.S. Vodopyanov, A. Kisiel. Theoretical and Experimental Challengesin Flavor Hadrons, Quarkoniumand Multiquark Physics
	B.V. Batyunya, A.S. Vodopyanov. ALICE Experiment:Status and Prospects
	N.D. Topilin. Test Assembly of the MPDMagnetic Circuit at JINR
	V.I. Komarov. Nucleon Structure in the Nonperturbative QCD — a Promising Problem ofthe XXI Century Physics
	I. Pelevanyuk, A. Tsaregorodtsev. DIRAC Interware — Unifi ed Interfaceto Distributed Computing
	FINANCE COMMITTEE
	JINR CP SESSION
	JINR DIRECTORATE’S INFORMATION
	SCIENTIFIC COOPERATION
	IN MEMORY OF THE SCIENTIST
	JUBILEES
	CONFERENCES. MEETINGS

