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3aaBneHne Komurterta nosIHOMOYHbIX
npepcraBuTeneil NpaBUTeNbCTB
rocypapcrB-uieHoB O6beAVIHEHHOro NMHCTUTYTA
AAepHbIX NCCNefoBaHMil 0 COXpPaHeHUN eANHCTBA
UHcTnTyTa, €ro HayyHom mmccuv
1 MeXXAYyHapoAHOro napTHepcTBa
B MUPHOI1 06CTaHOBKe

B HaLLMX COBMECTHbIX YCUAUAX MO COXPAHEHUIO €ANHCT-
Ba VIHCTUTYTa Mbl, MONHOMOUYHbIE NMpeAcTaBUTENn Npasu-
TeNbCTB rocygapcTe-uneHoB OUAN, rmy6oko 06ecrnoKoeHbl
N coXaneem O MPOUCXOAALMX Ha YKparHe cobbITuAX, KO-
Topble MOBMEKIN 3a COOO0N WMPOKOMACILTAOHble 1 Tparu-
yeckune nocnepcTBmA, NPUBENM K MHOFOUYMCIIEHHBIM Yeso-
BEUECKMM XKepTBaM U cepbe3HbiM Npobnemam B 065acTu
MeXAyHapohHoW 6e3omacHOCTY. [103TOMYy Mbl MPK3bIBAEM
K MUPY N HEMeANeHHbIM COrflacoOBaHHbIM AENCTBMAM ANA
6e30Tn1araTesibHOro yperyanpoBaHusi CIOXUBLLENCA Ypes-
BblYAMHOM CUTYauuu NyTem granora u gUnaoMaTuu.

Hayka He 3HaeT rpaHuy. Mbl npmn3biBaem Bce rocyap-
CTBa-usieHbl IHCTUTYTA CNNOTUTLCSA U 1eCTBOBATb COOOLLa,
4TOObI COXPaHUTL CTabunbHOCTL U eauHCcTBO OUAN. Kak Hu-
KOrfa paHee, ykpennas HayuHyto muccnio OUAN B mypHbIx
Lenax, KpaHe BaXHO NPOAOMKaTb OKa3blBaTb NOAAEPXKKY
nccnenoBaTenbCckor M obpa3oBaTeslbHON OeATeNnbHOCTY
WNHCcTUTYTa, HanpaBneHHoW Ha 6naro BCero YenoBevyecTBa.

YneHbl KomuteTa MOMHOMOYHBIX MpefcTaBUTenen
OWIAIW, cobpaBlumeca Ha BHeouyepeaHoe coBelyaHue 17 u
21 mapta 2022 r., 3aABNAI0T O C/iefyoLLem:

1. Mbl NOATBEPKAAEM HALLY MOJSHYIO0 MPUBEPXKEHHOCTb
YctaBy IHCTUTYTa, 3aABNAA, UTO BCe Hawy obLime pecypcbl
NCMOJb3YTCA NCKTIOUUTENBHO B MUPHBIX LieNAX 1 Ha 6naro
yenoseyvecTBa. Hapagy ¢ peanusaumen cBoein rmaBHoOM Le-
nm — n3yyveHrem GyHAaMeHTaNbHbIX 3aKOHOB MaTepum —
OUAW co3gan v nogaepXuBaeT yHUKaNbHYlO cpegy AnAa
CBOMX rOCYy[apCTB-UNIEHOB W CTpaH-MapTHEpOB, CMNocob-
CTBYIOLLYIO HaYYHOMY COTPYAHUYECTBY U B3aMMHOMY KyJib-
TYypHOMY O6OraLleHuio.

2. Mbl BHOBb MOATBEPXAAaEM Hally NPUBEPKEHHOCTb
obecrneyeHnto eguHCTBa VIHCTUTYTa 1 nopfepkke Aanb-
Henwero pa3sutna OUNAN Kak mexayHapogHOM Mexnpa-
BUTENbCTBEHHOWN WCCNIe[0BaTENbCKOW OpraHu3auuu, Bbl-
CTynatoLie B KauecTBe LleHHOW nnaTtdopmbl 4N MHOTOCTO-
POHHMX Hay4YHbIX KOMMYHUKaLuin 1 Konnabopauuin. ONAN
JOJIKEH OCTaBaTbCA OCOObIM HayuyHbIM MOCTOM MeXAay
CTpaHamy Ana pelleHnA rnobanbHbIX 3afay, CTOALWMX Mne-
pef YenoBeyecTBOM, B COOTBETCTBUM C YcTaBoM MHCTUTYTa
n Copuickon geknapaunein Kommreta NOAHOMOYHbIX Npea-
CTaBuTenem O LeHHOCTU MeXAYHApPOAHOW Hay4HO-TEXHU-
Yyeckol MHTerpayuu, NpuHATON Hamu B bonrapumn B Hoabpe
2021 r.

3. Mbl OTMeYaeM BaXXHOCTb MPOAOSIKEHUA TeCHO-
ro cotpygHuyectea OUAW c mexayHapogHbIMU wmccne-
JOBATeNbCKMMM  OpraHm3auymamn, B 4YactHoctu ¢ LIEPH.
MopuepknBaem ocobyl ponb M MUCCUIO ABYX KpymnHen-
WNX MEXAYHAPOAHbIX WCCNefoBaTeNbCKMX OpraHm3auunn
B 0611acTV GU3UKKN dNIeMEHTAPHBIX YacTUL, U afepHon ¢u-
3mkn — LIEPH n OUAN, koTopble 3a nocnegHue 65 net go-
Kasanu CBOK MPUBEPXKEHHOCTb Aefy YKpPenaeHna mupa u
cTabunbHOCTU.

| L

Statement of the Committee of
Plenipotentiaries of the Governments of
the Member States of the Joint Institute for
Nuclear Research on preserving the unity
of the Institute, its scientific mission and
international partnerships within
a peaceful environment

In our joint efforts to maintain the unity of
the Institute, we, the Plenipotentiaries of the
Governments of the JINR Members States, are deeply
concerned and regret the current events in Ukraine
with widespread and tragic consequences leading to
dramatic loss of life and critical international security
challenges. Therefore, we call for peace and immedi-
ate and concerted actions to find an urgent resolu-
tion to this extraordinary situation through dialogue
and diplomacy.

Science transcends borders. We urge all Member
States of the Institute to stand together and act by
joining forces to preserve the stability and unity of
JINR. More than ever, reinforcing JINR’s mission in the
peaceful pursuit of science, it is of utmostimportance
to continue the support provided for the research
and educational activities of the Institute aimed at
the benefit of the whole mankind. The members of
the JINR Committee of Plenipotentiaries, reunited in
an extraordinary meeting on 17 and 21 March 2022,
declare the following:

1. We reconfirm our full commitment to the
Charter of the Institute, reasserting that all our com-
mon resources are used solely for peaceful purposes
and the benefit of humankind. Along with imple-
menting its major objective — studies of the funda-
mental laws of matter, JINR has created and sustains
a unique environment for its Member States and
partner countries, facilitating scientific cooperation
and mutual cultural enrichment.

2. We reiterate our commitment to ensure the
unity of the Institute and to support further develop-
ment of JINR as an international intergovernmental
research organization, providing a valuable platform
for multilateral scientific communication and collab-
orations. JINR should remain a distinctive scientific
bridge between nations for resolution of global chal-
lenges confronting humanity — according to the
Institute’s Charter and in alignment with the Sofia
Declaration of the Committee of Plenipotentiaries
on the value of international integration in science
and technology, which we adopted in Bulgaria in
November 2021.

3. We underline the importance for JINR to con-
tinue its close cooperation with international re-
search organizations and in particular with CERN. We
emphasize the special role and mission resting with
two largest international research organizations in
the field of Particle and Nuclear Physics — CERN and
JINR, which over the last 65 years have proved their
commitment towards strengthening peace and sta-
bility.
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Na6opatopusi TeopeTuyeckon pusnkn
um. H. H. Borono6oBa

MHOrof0oaMHHAsE 30HHAsE CTPYKTypa OAHOCIOWHBIX
JIMXaJIbKOTEHU/I0B MepeXoHbIX MeTautos (JJITM) mopox-
JlaeT KaK BHYTPUIOIMHHBIC, TAK U MEKIOTMHHBIC 9KCHTO-
Hbel. O MpHUpoJEe PTUX DKCUTOHOB MHOTOE€ YK€ HU3BECTHO,
HO BCe e ocTaercst psiJ (QyHIaMEHTAIbHBIX BOMPOCOB.
Hampumep, kak ux Bce onucarb B paMKaxX €JUHON KapTu-
HBI C YYETOM KOPPEJSLHUMA, KaKUM 00pa3oM dKCHTOHBI M3
PAa3HbIX JIOJHH CBSI3BIBAIOTCS B OMAKCUTOH? [l1st pereHus
STHX TIPOONIeM BBIBeeH d((EKTHBHBIN SKCUTOHHBIA Ta-
MHJIBTOHHAH W3 MEXIapHBIX KOPPEISINN MeXay GepMu-
€BCKMMH HOCHTEIISIMHU 3apsijia, COCTABISIOIINMHI J[Ba JK-
curoHa. [Tpn MIEeHTHPHUIIMPOBAHUN SKCUTOHOB HEIPHBO-
JMMBIMH ITPEICTABICHUSMH X TOYEUHOHN I'PYIIIBI CHMMe-
TPUU MBI HAXOJIUM SKCUTOH-OKCUTOHHOC B3aPIMO)IeﬁCTBHe
3aBUCAIINM OT CUMMCTPUHN BSaI/IMO}IeI\/'ICTByIOH_H/IX OKCHUTO-
HOB. DTO B3aMMOJIEHCTBHE ABIIETCS B OOIIEM OTTAJIKABA-
IOIINM, 3@ UCKITIOUCHHEM CITyJast C SKCUTOHAMH U3 PA3HBIX
JIOJINH, KOTOPBIE MPUTATHBAIOTCS, 00pasys IPH 3TOM MEXK-
JIOJIMHHBIA OMPKCUTOH. YCTaHOBJIEHA MOJTyaHATUTHIECKas
3aBUCHMOCTh SHEPTUH CBSI3M OMIKCHTOHA OT MAaccChl IK-
CHUTOHAa W JUICKTPUUCCKUX XapaKTEPHCTHK Marepua-
Ja U OKpy’Karomiel cpefsl. B menom, mponuBast CBET Ha
CYIIHOCTb Pa3HOOOPA3HBIX 3KCUTOHOB M UX KOPPENIALNUi,

JlaHHas1 TEOPETUUECKasi MOJIEIb OXBaThIBAET CBOMCTBA B3a-
MMOJICHUCTBUSI IKCUTOHOB U ITO3BOJIIET BCECTOPOHHE U3Y-
4aTh CTPYKTYPY U DHEPIETUYECKUE XaPAKTEPUCTUKU MEXK-
JIOJIMHHOTO OMAKCUTOHA B OJHOCIOMHBIX JITTM.

Cam H.N., Phuc N.Th., Osipov V.A. Symmetry-Dependent
Exciton—Exciton Interaction and Intervalley Biexciton in Mono-

layer Transition Metal Dichalcogenides // npj 2D Materials and
Applications. 2022. V. 6. P. 22.

CuHTe3 sipep ¢ OONBIINM YHCIOM IIPOTOHOB IIPH-
BeJI K OTKPBHITHIO HOBOH 00JAcTH HCCIENOBAaHMS CTPYK-
TYpBI siiep, @ HMEHHO CTPYKTYPBI CBEPXTSKEINBIX sizep.
BaxxapiM moxazareneM (pOpMBI B APYTHX CBOWCTB YeT-
HO-YETHBIX Iep ABISETCS SHEPTUst BO30YKICHHS IEePBBIX
BO36YKIeHHbIX 2*-cocTosamii E (2]) . CormacHo derome-
HOJIOTHYECKOMY COOTHOIICHUIO | poI3HHCa, H3BECTHOMY C
1962 1., mpousBencHNE YHEPTHHU TIEPBOTO 2 -COCTOSHUS 1
BEPOSTHOCTH E2-11epexoa U3 OCHOBHOTO COCTOSHHS spa
B IepBOE BO30OYXICHHOE 2*-COCTOSHIE ABISETCS TITABHOM
¢yukumeit A u Z snpa. BriepBbie BBIBEIEHO 3TO COOTHO-
LICHHE Ha OCHOBE MUKPOCKOIUYECKOH MOJEIH siapa, 4To
JaeT BO3MOXKHOCTb HCIIOJNIB30BaTh XOPOLIO H3BECTHYIO
nH(OPMALUIO O SIEPHOW CTPYKTYpe A BBIYHUCICHUS
sueprun E (2]) HeKOTOPHIX 1emoueK cBepXTSKETbIX s1ep
¢ Z ot 100 mo 120. IToxazano, uto mpu Z, 6mm3kux k 100,
sueprus E(2]) me mpessimaer 100 x3B. C yBenmdyennem

Bogoliubov Laboratory of Theoretical Physics

The multivalley band structure of monolayer tran-
sition metal dichalcogenides (TMDs) gives rise to intra-
valley and intervalley excitons. Much knowledge of these
excitons has been gained, but fundamental questions re-
main, such as how to describe them all in a unified pic-
ture with their correlations, how are those from different
valleys coupled to form the intervalley biexciton? To ad-
dress the issues, we derive an exciton Hamiltonian from
interpair correlations between the constituent carriers-fer-
mions of two excitons. Identifying excitons by irreducible
representations of their point symmetry group, we find
their pairwise interaction depending on interacting exci-
tons’ symmetry. It is generally repulsive, except for the
case of excitons from different valleys, which attract each
other to form the intervalley biexciton. A semianalytical
relationship between the biexciton binding energy with
exciton mass and dielectric characteristics of the material
and surroundings was established. Overall, by providing
insight into the nature of diverse excitons and their cor-
relations, our theoretical model captures the exciton inter-
action properties permitting an inclusive description of the

structure and energy features of the intervalley biexciton
in monolayer TMDs.

Cam H.N., Phuc N.Th., Osipov V.A. Symmetry-Dependent
Exciton—Exciton Interaction and Intervalley Biexciton in Mono-

layer Transition Metal Dichalcogenides // npj 2D Materials and
Applications. 2022. V. 6. P.22.

The synthesis of nuclei with large proton numbers has
lead to discover a new region for investigation of the struc-
ture of nuclei, namely, of superheavy nuclei. The important
indicator of the shape and other properties of even—even
nuclei is the excitation energy E(2{) of the first excited
2% states. According to the phenomenological Grodzins
relation formulated in 1962, the product of the energy of
the first 2* state per probability of the E2 transition from
the ground state to the first excited 2* state is a smooth
function of A and Z of a nucleus. We have derived, the first
time, this relation based on the microscopic nuclear mod-
el. This gives us a possibility to use the well-established
nuclear structure information for calculation of the energy
E(2]) for some chains of superheavy nuclei with Z from
100 to 120. It is shown that at Z close to 100, E(2]) does
not exceed 100 keV. Then, E(2;) sharply increases with
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A sueprust E(2]) pesko BO3pacTaeT M IOCTHTAET MAKCH-
mManpHOTO 3HaueHus 400-500 k3B B sapax ¢ Z =114, 116,
118.

Jolos R. V., Kolganova E.A. Derivation of the Grodzins Re-
lation in Collective Nuclear Model // Phys. Lett. B. 2021. V. 820.
P.136581; Shirikova N.Yu., Sushkov A.V., Malov L.A., Kolgano-
vaE.A., JolosR. V. Prediction of the Excitation Energies of the 2;
States for Superheavy Nuclei Based on the Microscopically De-
rived Grodzins Relation // Phys. Rev. C. 2022. V.105. P.024309.

[TpousBeneHo BbruucieHne 3PPEeKTHBHOTO MOTEHIIHU-
ajia B paMKax CKaJISIpHO-TEH30PHOW TEOPUH I'PABHUTAIINH C
YeThIPEXYACTUYHBIM CKASIPHBIM CaAMOACHCTBUEM JI0 TIep-
BOTO TIOPsI/IKA TOCTMHUHKOBCKOTO pa3iioxkeHust. [loTeHiman
CTaHOBHUTCSI HEYCTOWYMBBIM B 00JIACTH CHIIBHOTO T10JISI, YTO
COITIACyeTCs C MOBEJCHUEM, OKUAAEMbIM OT (P PEKTUBHOM
teopuu. [Ipu ornpeseneHHOM BbIOOpE MapaMeTPOB MOJIEITH
001acTh HEYCTOMUMBOCTH MOXKET OBITh SKCIIOHECHIINATIBLHO
yaaneHa B 00acTb CHIBHOTO mosis. O6cyxkmaeTcst IOTeH-
MajbHAsl MPUMEHUMOCTb MOJICIIH JUIS ONHCaHHs MHIIS-
IIMOHHBIX clieHapueB. [lokazaHo, 4To NP HEKOTOPHIX 3Ha-
YCHHSX [TaPaMETPOB MOJICIIb MOXKET BOUTH B (pasy uHIIS-
M B PSKUME MEIJICHHOTO CKaThIBAaHMSI.

Arbuzov A., Latosh B., Nikitenko A. Effective Potential of

Scalar-Tensor Gravity with Quartic Self-Interaction of Scalar
Field // Class. Quant. Grav. 2022. V.39, No. 5. P.055003.

AT THE LABORATORIES OF JINR

[omydeHsl aHaIMTHYECKHE BBIPAKEHHUS AJSI KHHE-
MAaTUYEeCKUX TpaHMIl ABOHHOrO audepeHIaTIbHOrO
CCUYCHHUSI KBa3HyNpPYroro paccesHus (aHTH)HEHTPHUHO Ha
sape 3a cdet 3apspkeHHoro Toka (CCQE) B TepMuHax 6e3-
pa3sMepHBIX MapaMeTpoB IMepeaady SHEPTHU U MMITyIbca
Juis Mozenu penstuBuctckoro raza @epmu (RFG) u npu
CYNEpCKEHIMHIOBOM Toaxose ¢ 3(Q(EKTUBHON pemsiTH-
BHUCTCKOW Maccoir (SuUSAM*) B paMkax CKEHJIMHTOBOTO
¢dopmanuzma. Kpome Toro, mokaszaHo, 4to 3TO IBOIHOE
muddepennnansHoe cedeHHe B CKEHIMHTOBOM (hopma-
JM3Me MMEET OUeHb XOPOIIHE CBOMCTBA Ul peallu3alni
B MOHTE-KapJIOBCKUX T'eHepaTopax HeHWTPUHHBIX COOBITHI
(takux xak GENIE, NEUT, NUANCE, NuWro), B 4yacr-
HOCTH, MOTOMY YTO €T0 MUK IIOYTH IUIOCKHH, T.€. criabo
3aBHCUT OT JHEPTUM (AHTH)HEUTPHHO. DTO JAETaeT €ro
0COOCHHO TOIXOASALINM JUIsl TEHEpalMU COOBITHH METO-
JIOM TIPUHATHSA-OTKJIOHCHHS, OOBIYHO HCIIONB3yEMBIM B
HEHUTPUHHBIX reHeparopax. HakoHel, IpoBeACHbI aHAIN3
noiHbIX CCQE-ceueHwii ist 00enx MoJiesield U CpaBHCHUE
pacyeToB ¢ UMEIOLIMMUCS JJAaHHBIMHU Ha Pa3HbIX AICPHBIX
muteHsx. Jlano oObscHEHHE HaOIIOIaeMOMY IPEBHIIIIE-
HUIO BKJIJIOB OOJIBIIMX MMITYJILCOB HaJl JAHHBIMH B I10JI-
HOM ceueHHH SuSAM*, koropble (PEHOMEHOJIOTHYECKH
MPUCYTCTBYIOT B CKEHJIMHTOBOM (DYHKIIMH, HO OTCYTCTBY-
10T B Mozienu RFG.

A and reaches maximum value of 400-500 keV in nuclei
with Z=114, 116, 118.

Jolos R. V,, Kolganova E. A. Derivation of the Grodzins Re-
lation in Collective Nuclear Model // Phys. Lett. B. 2021. V. 820.
P.136581; Shirikova N.Yu., Sushkov A.V., Malov L.A., Kolgano-
vaE.A., JolosR. V. Prediction of the Excitation Energies of the ZI
States for Superheavy Nuclei Based on the Microscopically De-
rived Grodzins Relation // Phys. Rev. C. 2022. V.105. P.024309.

One-loop effective potential of scalar-tensor gravity
with a quartic scalar field self-interaction is evaluated up to
the first post-Minkowskian order. The potential develops
an instability in the strong field regime which is expect-
ed from an effective theory. Depending on model param-
eters, the instability region can be exponentially far in a
strong field region. Possible applications of the model for
inflationary scenarios are highlighted. It is shown that the
model can enter the slow-roll regime with a certain set of
parameters.

Arbuzov A., Latosh B., Nikitenko A. Effective Potential of

Scalar-Tensor Gravity with Quartic Self-Interaction of Scalar
Field // Class. Quant. Grav. 2022. V.39, No. 5. P.055003.

We obtain the analytical expressions for the bound-
aries of the charged current quasielastic (CCQE) double
differential cross section of (anti)neutrino—nucleus scat-
tering in terms of dimensionless energy and momentum
transfers, for the Relativistic Fermi Gas (RFG) and the
Superscaling Approach with Relativistic Effective Mass
(SuSAM*) models, within the scaling formalism. In ad-
dition, it is shown that this double differential cross sec-
tion in the scaling formalism has very good properties
to be implemented in the Monte Carlo neutrino event
generators (e.g., GENIE, NEUT, NUANCE, NuWro),
particularly because its peak is almost flat with the (anti)
neutrino energy. This makes it especially well suited for
the event generation by the acceptance—rejection method
usually used in the neutrino generators. Finally, we ana-
lyze the total CCQE cross sections for both models and
compare the calculations with available data on different
nuclear targets. An explanation is given for the enhance-
ment observed in the SUSAM* total cross section to the
high-momentum components which are phenomenologi-
cally present in the scaling function, but are absent in the
RFG model.
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Ruiz Simo 1., Kakorin I.D., Naumov V.A., Kuzmin K.S.,
Amaro J.E. Analysis of the Kinematic Boundaries of the Quasi-
elastic Neutrino-Nucleus Cross Section in the Superscaling
Model with a Relativistic Effective Mass // Phys. Rev. D. 2022.
V.105, No. 1. P.013001.

NabopaTtopunsa on3nku BbICOKUX IHEPrumn
um. B.U. Bekcnepa n A.M. BanauHa

1 ampesist 3aBepIIMIICS TPETHH CEaHC ITyCKOHAJIA04-
HBIX paboT Ha yckopurenbHoM Komiuiekce NICA. On
CTaJl CaMbIM HPOAOJDKUTEIBHBIM B HCTOPHM KOMILIEK-
ca. YYeHBIM y/laJlOCh MOJHOCTBIO BBIIONHHUTH MIMPOKHH
CIIEKTP MOCTABJICHHBIX TEXHOIOTHYECKHX 3a/1a4.

HpiHemHuii ceanc ObLT HallENIEH Ha IPOBEPKY HOBOTO
YCTAHOBJICHHOTO 000PY/I0BaHMS ¥ 00ECIICUCHNE OTHOBpE-
MEHHOH pabOTHI TPEX OCHOBHBIX YCKOPUTENECH KOMIUIEKCa
NICA: TsoxenononHoro nuHeiHoro yckoputens (HILAC)
U JIBYX CBEPXIIPOBOMSIIMX HUKINYECKUX YCKOpPHTENEH
(6ycTtepa n HyKJIOTpOHA). JOMOTHUTENBHOH 3aMa4eii cTa-
JIM MIPOBEpKa B PEKUME IIMTEIBHON AKCIUIyaTallid MO-
JICPHU3NPOBAHHOM CHCTEMbI TUTAHHS KaHaJa BHIBEJCHHO-
O Iy4YKa M TECTHPOBAHHE HOBOM CHCTEMbI TUArHOCTHKHY,
YCTaHOBJIEHHOM B KaHAJIE.

«OTO IepBbIi ceaHc, KOrjga OIHOBPEMEHHO paboTa-
J1a BCSl CHCTEMa YCKOpHTENEeH, KpoMe Komtaiaepa. boum

AT THE LABORATORIES OF JINR

OTJIAXXEHBI BCE CHUCTEMBI M TIPOBEICH (U3MYECKHN ce-
anc: kxoyurabopanueit SRC (Short-Range Correlation —
«KopoTkomelcTByIoMmue IBYXHYKIOHHBIE KOPPEISINHA B
SApe yriepoza») HakorieHo 185 MilH coObITHiT B3anmo-
JIEHCTBUS yriepoia ¢ BOIOPOIHOW MHUIICHBIO», — IIPO-
KOMMEHTHPOBaN coObITHE BHUIE-aupexrop OUSN, pyko-
Boautenb npoekta NICA B. /1. Kekenunge.

«OmHOM U3 TOCTUTHYTHIX IIEJIeH ceaHca CTallo TOITy-
YCHHE CTA0MIILHOTO PEKMMa OJHOBPEMEHHOTO OXJIaX]ie-
Hus OycTepa 1 HyKIOTpOoHA. BIiepBrie B HCTOpUH ITPOEKTa

paboTanu JBa CBEPXMPOBOMSIIMX YCKOPUTENS», — OT-
MeJaeT HavyaJbHUK YCKOpHUTeNlbHOro otaeienus JIOBD
A.O.CunopuH.

CeaHc TpoBOAMJICS Ha IyykaX MOHOB YIVIEpOJa.
Kanan BbIBEIEHHOIO IyYyKa C HOBOM CHCTEMOM MUTaHMS
MO3BOJIMJI O00ECIICYUTh JUTUTENBEHOCTh PACTSHKKH ITydKa
6onee mrectu cexyna. Cremyrommii ceaHc Ha KOMIUIEKCE
NICA yxe He OyJeT TEXHOJIOIHYeCKUM U MPOMJIET ¢ Mmy4-
KaMH TSDKEJIBIX HOHOB KPUIITOHA MJIM KCEHOHA.

Kpome Toro, uto0sl obecniednTs paboTy C ITyIKOM
TSDKEJIBIX MOHOB, Ha JIMHEHHOM YCKOpHTENne HeoOX0IuMo
YCTQHOBHUTH CHENNAIU3UPOBAHHBIA HMCTOYHHK TSDKEIBIX
MOHOB — KPHOH — U HACTPOMTH €ro paboTy Ha moiyue-
HHUE MAaKCHUMaJIbHOM CBETHMMOCTH ITydKa. DTH JBa Hallpas-
JICHUSI TIO/ITOTOBUTENIBHBIX paboT Oy/IyT MPOXOAUTH Mapall-
JIETBHO U 3aMYT HE MEHEEe TPEX MECSIIEB.

Ruiz Simo |., Kakorin I.D., Naumov V.A., Kuzmin K.S.,
Amaro J.E. Analysis of the Kinematic Boundaries of the Quasi-
elastic Neutrino—Nucleus Cross Section in the Superscaling
Model with a Relativistic Effective Mass // Phys. Rev. D. 2022.
V. 105, No. 1. P.013001.

Veksler and Baldin Laboratory
of High Energy Physics

On the first day of April, the third commissioning
cycle at the NICA injection complex was completed. The
run has become the longest in the history of the complex.
Scientists have managed to fulfil a wide range of techno-
logical tasks.

The aim of the current run was to test new installed
equipment and ensure simultancous operation of three
major accelerators of the NICA complex: the Heavy-lon
Linear Accelerator (HILAC) and two superconducting cy-
clic accelerators, 1.e., the Booster and the Nuclotron. An ad-
ditional task was to check the upgraded power supply sys-
tem of the extracted beam channel in long-term operation
and test a new diagnostic system installed in the channel.

“It was the first run in which the entire accelerator sys-
tem, except for the collider, operated. All the systems were

debugged and a physical run was held: the SRC collab-
oration (Short-Range Correlation collaboration) collect-
ed 185 million interactions of carbon with the hydrogen
target,” JINR Vice-Director, Leader of the NICA project
V.Kekelidze commented on the event.

“One of the achieved goals of the run is stable simul-
taneous cooling of the Booster and the Nuclotron. For the
first time in the history of the project, two superconduct-
ing accelerators operated together,” Head of the VBLHEP
Accelerator Department A. Sidorin noted.

The run was conducted at carbon ions. The extraction
channel with the new power supply system made it possi-
ble to ensure the beam stretching of more than six seconds.
The next run of the NICA complex will not be a techno-
logical one and it will take place with heavy ion beam of
krypton or xenon.

In addition, in order to ensure work with a beam of
heavy ions, it is necessary to install a specialized source
of heavy ions, i.e., the krion at the linear accelerator, and
adjust its operation to obtain the maximum luminosity of
the beam. These two directions of preparations for the next
run will take place in parallel and will last for at least three
months.
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B 2021 . pa3BUTHE NMPUKIAAHBIX HCCIECAOBAHUN Ha
komutiekce NICA momyumsio TOTMOSTHUTEIbHBIN UMITYIIbC.
[Iponomxanock co3naHue KaHAIOB TPAHCIIOPTHPOBKU
ITyYKOB 3apsDKEHHBIX YAaCTHI[ M OOydIaTeIbHBIX CTAHIINH,
NpeHa3HAuYeHHBIX JUIs MCCIIEI0OBaHUI B 00JAacTH HayK
0 KM3HH, PaJHallIOHHOTO MaTepHAIIOBEICHUS W pajana-
LUOHHOM CTOWKOCTH JIEKTPOHHUKH, a TAaKXKe pa3pabOTKH
MepeIOBbIX TEXHOJIIOTHH JUlsl 3a/ad SAEPHON SHEPTETUKH.
Just otux neneit B mpoekte NICA mpenycMoTpeHo coopy-
JKEHHUE TPEX 30H C Pa3INIHBIMH (PU3NIECKUMH XapaKTepH-
CTHKaMH BBIBOJMMOTO ITyYKa M COOTBETCTBYIOMIMMH OI-
LUSIMU IS pa3MeleHus 00y4yaemMbix o0bekToB. B 2021 .
HCCIeIoBaTeNIbCKass ~ MHPPACTPYKTYpa,  BKIIIOYAIOIIAS
JIaHHbIe 30HBL, monmyumia HazBanne ARIADNA (Applied
Research Infrastructure for Advance Development at
NICA fAcility). Paspaboran jorotun HHQpacTpyKTypsl
ARIADNA.

B nexabpe 2021 r. Obu1 3aBeplieH MOHTaX CTAHIIMU
st odiryuenust ynmnos (SOCHI), coznanHoi B Lensix uc-
CJICIOBAaHMS M TECTUPOBAHWS HA paAJMAlMOHHYIO CTOM-
KOCTb JEKAICYIMPOBAHHBIX MUKPOCXEM IyYKaMHU HOHOB C
sHeprueii 3,2 MaB/HyKII0H, BBIBEICHHBIMHU U3 JIMHEHHOTO
yckopurensi. [IpoBeneH mepBblii SKCEPUMEHT C HOHHBIM
My4YKOM Ha 3Tod craHuuu. [Iponomkaercs coznaHue uc-
MBITATENILHON CTAaHIIMY KOMIIOHEHTOB PaJIMO3JIEKTPOHHOM
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armmaparypsl (MCKPA) ans TectupoBaHus Ha pagHaiioH-
HYIO CTOMKOCTh MHKPOCXEM B Juana3oHe >Hepruu 150—
500 M»>B/HYKJIOH, CTaHIIMHM HCCIIEIOBAHUI MEINKO-OHO-
normaecknx 00bpekToB (CMMBO) mms pabor B obmactu
HayK O KM3HH B JuarnazoHe sueprun 500-1000 MaB/uy-
KJIOH W CTaHIUU JIJIsl UCCICOBAHUIA B 00JacTH SICPHOM
suepretukn (CHSD) ¢ ncnoiap30BaHUEM ITYYKOB JISTKUX
HOHOB ¢ 3Heprucii B quanasone 0,3—4,0 I'B/HykiioH.

Bo Bropoii momosune 2021 — wnavane 2022 1. ObuI
OpPTaHM30BaH PNl MEXKITYHAPOAHBIX KOH(EpPEHIHH, ce-
MHHApPOB U AMCKYCCHOHHBIX TUTOIMIAIOK JIISI OOCYKICHUS
3JIEMEHTOB MPOrpaMMbl MPUKIAAHBIX HCCIIEAOBAaHUM Ha
komiuiekce NICA. B yacTHOCTH, 3aMETHBIM COOBITHEM
cran cocrosBummiics 15-16 centsaops 2021 r. mexayHa-
ponHblid Kpymiblii cton «lIpukianHele wucciieqoBaHUS
u uHHOBammu Ha koMmiuiekce NICA», coOpaBmmii 60-
nee 300 y9acTHHKOB M3 MEXKITyHAPOIHBIX OpTaHHW3AIHA,
HCCIICOBATEIbCKUX  HWHCTUTYTOB, HAay4HO-IIPOU3BOJI-
CTBEHHBIX KOMIIaHUH, 00pPa30BaTEIbHBIX YUPEKIACHUH
M CPENCTB MacCOBOW HMH(OPMAIUU TOCYIapCTB-UICHOB
OUSU u npyrux cTpas.

BakHBIM 37IEMEHTOM KOOPAUHALUU JESITEIbHOCTH
ARIADNA crano cozganue Komurera mo npukiaaHbIM
HccienoBaHusaM U MHHOBanmsaM Ha komiuiekce NICA, B
COCTaB KOTOPOTO BOLUIM NMPHU3HAHHBIE HAa MHPOBOM ape-

ToprkecTBeHHOE COOpaHHE 110 UTOT'aM YCIICIITHOTO 3aBEPIICHUS
ceanca Ha NICA ¢ yuactuem pykoBozactsa MHcTuTyTa,
71a00paToOpHUu U KOJJICKTUBA YCKOPHUTENBHOTO oTAeacHus JIOBD

A solemn meeting on the results of the successful completion
of the run of the NICA complex with the participation of the
leadership of the Institute, the Laboratory, and the staff of the
Accelerator Department of VBLHEP
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OOyuaTelbHble CTAHIIUK B COCTABE HCCIIEI0BATEIbCKOM
unpactpykrypst ARIADNA: &) cranims aj1s o0mydeHns
4unoB (SOCHI); b) cxema ucnbITaTe/IbHOM CTAHIIMN

JUISL KOMITOHEHTOB pajinouieKTporHoH anmaparypsl (MCKPA)
1 CTaHIMY MCCIIE0BAHNH MEINKO-ONOIOTHYECKUX 00BEKTOB
(CUMBO); €) cxema cTaHIUH JUIsl HCCIIEIO0BAaHUN B 00JIaCTH
saepHoi suepreruxu (CHUAD)

In 2021, the development of applied research at the
NICA complex was boosted. The construction of transport
channels for charged particle beams and irradiation sta-
tions designed for research in the fields of life sciences, ra-
diation materials science and radiation resistance of elec-
tronics, and the development of advanced technologies for
nuclear power problems continued. For these purposes,
the NICA project provides for the construction of three
zones with different physical characteristics of extracted
beams and appropriate options for the placement of irra-
diated objects. In 2021, the research infrastructure includ-
ing these zones was named ARIADNA (Applied Research
Infrastructure for Advance Development at NICA fAcili-
ty). The ARTADNA infrastructure logo was proposed.

In December 2021, we completed the installation of
the Station Of CHip Irradiation (SOCHI) aimed at study-
ing and testing for the radiation resistance of decapsulated
microchips with ion beams with an energy of 3.2 MeV/
nucleon extracted from the linear accelerator. The first
experiment with an ion beam has been conducted at this
station. The construction of the Irradiation Station of
Components of Radioelectronic Apparatuses (ISCRA)
for testing for the radiation resistance of microchips in
the energy range of 150-500 MeV/nucleon, the Station of
Investigation of Medico-Biological Objects (SIMBO) for
studies in the field of life sciences in the energy range of
500-1000 MeV/nucleon, and the Station of High Energy

Irradiation stations as part of the ARIADNA research
infrastructure: &) the Station Of CHip Irradiation (SOCHI);
b) layout of the Irradiation Station of Components

of Radioelectronic Apparatuses (ISCRA) and the Station
of Investigation of Medico-Biological

Objects (SIMBO); ¢) layout of the Station of High Energy
Investigation in Nuclear Energetic (SHINE)

Investigation in Nuclear Energetic (SHINE) using light-
ion beams with energies in the range of 0.3—4.0 GeV/nu-
cleon is ongoing.

A number of international conferences, workshops
and discussion platforms were held in the second half of
2021 — early 2022 to consider the applied research pro-
gramme at the NICA complex. In particular, such a no-
table event as the International Round Table on Applied
Research and Innovations at the NICA Complex took place
on 15-16 September 2021. It brought together more than
300 participants from international organizations, research
institutes, research and production companies, educational
institutions and mass media of the JINR Member States
and other countries.

A significant element for coordinating activities
around ARIADNA was the formation of the Applied
Research and Innovation Committee at the NICA complex
(NICA ARIC). The Committee includes internationally-
recognized scientists conducting research related to the
purpose of the channels and irradiation stations being
constructed. The process of forming three international
collaborations within the framework of the NICA proj-
ect in the field of applied research related to the purpose
of the channels under construction has been launched. To
date, more than 20 scientific and scientific-technical insti-
tutes from the JINR Member States and other countries
have been involved in the development of areas for joint
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HE yueHble, BEIyIIHE HCCICIOBAHUS 10 HAIlPaBJICHUAM,
COOTBETCTBYIOIUM Ha3HAYEHHIO CO3/[ABAEMbIX KaHAJIOB U
00JTy9aTebHBIX CTAaHIMHI. 3aIyIeH npolecc GopMHpOoBa-
HUSI TPEX MEXIYHAPOAHBIX KOIIA0OpaIyii B paMKax Ipo-
exta NICA mo HampaBleHHsIM IPUKIAJHBIX HCCIEI0Ba-
HUH, KOTOPbIE COOTBETCTBYIOT Ha3HAUYEHUIO CO3/aBaEMBbIX
kaHanoB. K HacTosimeMy BpeMeHH B mpomuecc (popMHpo-
BaHMsI HAINIPABICHUN COBMECTHBIX pabOT OKa3aiHucCh BOB-
JedeHbl Oosee ABaANATH HAyYHBIX U HAyYHO-TEXHHUYECKUX
opranu3zammii rocygapcts-awieHoB OVAU u apyrux cTpas.
Ha ypoBHe pykoBozacTBa psjia opraHu3aluil IIOANNACAHBL
MMICbMa O HAMEPEHUSX 110 BCTYIUICHHIO B KoJutabopannu
ARIADNA u Hagasry COBMECTHBIX Pa0oT.
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JNabopaTopus sgepHbIX Npobnem
um. B. I. [IxxenenoBa

Ha 03. baiikan cocTosiiach ouepeHasi SKCIeAUIINS 110
CTPOUTENBCTBY IITYOOKOBOJHOTO HEUTPHHHOTO TEIIECKOIA
KyOoxmmoMeTpoBoro Macmraba Baikal-GVD. Bein pas-
BEPHYT KOMILIEKC TI0 MTPOU3BOJCTBY HECYIIUX TPOCOB, Ha
KOTOPBIX OyIyT Aep:KaTbcs HOBBIC TUPISHIBL. Heckoapko
KOMaHJ[ BeJId TOoJTHOMAcIITa0HbIe paboThl U B 000PYII0-
BaHHOM Ha 03epe JIeZIOBOM Jlarepe, U B 0eperoBoMm IeHTpe.
B xozme skcnenuimu yCTaHOBIIEHBI J[Ba HOBBIX KiacTepa
ONTUYECKUX MOJYJICH, TIPOBEICHBI PEMOHT U MOJICPHU3a-
U yKe JCHCTBYIONINX KIacTEpOB, MPOAOIDKCHA padoTa

Baiikan (Poccust),
Mapt. JlenoBslii nareps.
OnTHyeckre MOIyNH,
MIOATOTOBIICHHBIE

K MOHTaKy HOBOTO,
JIEBSITOTO KJIaCTepa

Baikal (Russia),
March. Ice camp.
Optical modules
prepared for
installation of the new
cluster, the ninth one

work. The management of a number of institutes signed
letters of intent to join ARIADNA collaborations and start
working together.

Dzhelepov Laboratory of Nuclear Problems

A regular expedition on the construction of the deep
underwater neutrino telescope of a cubic-kilometre scale
Baikal-GVD took place. A complex for the production of
supporting cables was deployed, on which new garlands
will be held. Several teams carried out full-scale work both
in the ice camp equipped on the lake and in the coastal
centre. During the expedition, two new clusters with op-
tical modules were installed, repairs and modernization of
existing clusters were carried out, work continued on the

development of the optical data transmission system with-
in the facility.

The Baikal-GVD neutrino telescope is being con-
structed by concerted efforts of the international collab-
oration with the leading role of the Institute for Nuclear
Research of RAS (Moscow), the founder of this experi-
ment and the high-energy neutrino astronomy direction in
the world, and of the Joint Institute for Nuclear Research
(Dubna). More than 70 scientists and engineers from
11 science centres of Russia, Germany, Poland, the Czech
Republic, Slovakia, and Kazakhstan are involved into the
project.

The TAIGA project in which DLNP researchers are
actively involved is aimed at studying the high-energy
region of the gamma-radiation spectrum of the Universe.
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T10 Pa3BUTHIO CUCTEMBI MIEPEIadN JAHHBIX MO0 ONTHYECKUM
JUHUSM BHYTPH YCTaHOBKH.

baiikanbckuii HelTpuHHBIN Teneckon Baikal-GVD
CTPOMTCS CHJIAMU MEXIyHapOIHOH KOIadopaluu ¢ Be-
ayuier ponsto MHcTuTyTa simepHbIx uccnenoBanuii PAH
(MockBa) — OCHOBOIIOJIOKHHMKA 3TOr0 AKCHEPHUMEHTA M
HaTpaBJICHUS] «KHEUTPUHHOW aCTPOHOMHUU BBICOKHX JHEP-
ruii» B Mupe — 1 OObeIMHEHHOTO WHCTUTYTA SACPHBIX
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nccrnenoBannii ([{y6Ha). Bcero B mpoexTte mpHHUMAIOT
ydactre Ooinee 70 y4eHBIX W WHXCHEPOB M3 OIMHHAJI-
LIaTH HCCIIEIOBATEIbCKUX IeHTpoB Poccum, ['epmanmm,
TTonwmm, Yexun, Cnoakuu u Kazaxcrana.

IIpoexr «Taiira», B KOTOpOM HNPUHHUMAIOT AKTUBHOE
yuactue yuensie JISII, npeqnasnaden uist ucciaeaoBaHus
BBICOKOIHEPIeTHYECKOI YacTH CHIEKTpa raMMa-H3JTyYeHHs

Bcenennoii. DkcnepuMeHTanbHas 0aza pacrojiokeHa
BOITH3M FOXKHOTO 1ToOepexbs 03. baiikan Ha acTpodu3u-

yeckoM nonurone B TyHkuHCKOH nonune (PecmryOnuka
BypsiTusi) ¥ COCTOMT M3 HECKOJIBKHX YCTAaHOBOK, KOTO-
pble M3MEpSIIOT HapaMeTpbl IMUPOKHX aTMOC(EPHBIX
JTUBHEH, 00pa3yIoxcs IpH B3aNMOJICHCTBUN KOCMU-
YECKHX JIy4ed M BEICOKOIHEPTETHIECKUX raMMa-Iydei
¢ armocdepoii. [lepBast ycraHOBKa cOCTOsIa U3 YEThI-
pex AETEKTOPOB aTMOC(EpPHOr0 YEePEHKOBCKOTO CBETA.
B 2014 r. 6pua 3aBepireHa MOCTPONKA CIIMHTHIUIALIN-
oHHO# ycraHoBkm Tunka-Grande, a B 2015 r. Haua-
JIMCh PabOTHl HAJl YEPEHKOBCKHM I'aMMa-TeIeCKOIOM
TAIGA-IACT. Vxe ceifuac MHOTO3IE€MEHTHBIM Ma-
TPUYHBIA (DOTONPHEMHUK M3 HECKOIbKHX COTEeH (¢o-
TOYMHOKHUTEJIEH C TIOMOILIbIO aHAIM3a H300pa’KeHUs
LIMPOKOTO aTMOC(EPHOTO JIMBHS IMTO3BOJISIET OHpesie-

JlaGoparopus simepHbix mpodiiem uM. B. I1. [Ixxenenora.
IInactuxoBas nuH3a quamerpom 820 MM [yl IPOTOTUIIA
JIeTeKTopa 3KkcrepuMeHTa « Taiira»

The Dzhelepov Laboratory of Nuclear Problems. Plastic lens
with a diameter of 820 mm for the prototype detector of the

TAIGA experiment

The experiment base is located near the southern edge of
Lake Baikal on the astrophysical site in the Tunka valley
(Republic of Buryatia) and comprises several facilities
that measure parameters of extensive air showers result-
ing from interactions of cosmic and high-energy gamma
rays with the atmosphere. The first array consisted of four
air Cherenkov light detectors. In 2014, the Tunka-Grande
scintillation array was constructed, and in 2015, the instal-
lation of the Cherenkov Gamma Telescope TAIGA-IACT
was launched. Now, the multiclement matrix photodetec-
tor of several hundreds of photomultipliers allows iden-
tifying the nature of primary particles — whether these
are gamma-caused events or hadron—nucleus events — by
analyzing images of extensive air showers. Simultaneous
operation of the Tunka-HiSCORE and TAIGA-IACT de-
tectors results in a synergetic effect searching for the ori-
gins of cosmic rays in the high-energy range.
Considerable difference between fields of view of
these two detectors causes considerable difference in ac-
cumulated event statistics. To compensate this drawback,

it was decided to construct a Cherenkov telescope with a
wide field of view.

The first step was the manufacture of a single plastic
lens 820 mm in diameter. A prototype detector with receiv-
ing elements based on silicon photomultipliers (SiPMs)
will be tested using this lens. The extended dynamic range
of these detectors will provide the opportunity to substan-
tially increase the useful time of the Cherenkov telescopes.
The new event detection system will allow recording the
precise time of an event and its timebase.

After manufacturing the Cherenkov telescope with a
lens and a SiPM-based detector and its field testing, the
second step will be adding the Schmidt-camera system
having the unsurpassed field of view with uniform imag-
ing quality distribution.

On 4 March, two compact precision laser incli-
nometers (CPLIs), created at the DLNP Scientific and
Experimental Department of Multiple Hadron Processes,
were transferred to the experimental hall of the NICA
MPD detector (VBLHEP).
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JSITh TIPUPOJLY TIEPBUYHBIX YACTHIL: COOBITHSI 3TO OT r'aM-
Ma-KBaHTOB WJIM aJpOH-sjepHbIe coObITHI. CoBMecTHas
pabora nByx nerekropoB — Tunka-HiSCORE u TAIGA-
IACT — BHOcHUT cuHepreTHueckuil 3pdexT B MOUCK OT-
BETa Ha BONPOC O MPOUCXOXKACHUU KOCMUYECKHX JIydeil
BBICOKHX SHEPrui.

bonbmias pazHuna Mexay MOJSIMHU 3pEHHS OTHX JBYX
JICTEKTOPOB TPUBOANUT K OOJBIIOMY DPa3THUYMIO B HaKa-
TUIMBAEMOM CTAaTUCTHKE PErUCTPUPYEMBIX cOOBbITHH. J{iis
KOMIIEHCAIINH 3TOT0 HEJ0CTaTKa ObUIO MPHHSTO pelIeHne
HU3TOTOBUTH YEPEHKOBCKHM TEIECKON € MIMPOKHM MOJIEM
3pEeHHs.

[lepBBIM IIaroM B peanu3aluy 3TOM 3aJauu CTaIo U3-
TOTOBJIEHHE OOBEKTHBA B BHJE OJMHOYHON IUIACTHKOBOMN
aun3bl auamerpoM 820 mMm. C 3TUM OOBEKTHBOM OyneT
orpo0OOBaH MPOTOTUI JIETEKTOpa ¢ IMPHEMHBIMH HJIeMEH-
TaMH Ha OCHOBE KPEMHHEBBIX (OTOYMHOXHTENEeH. 3a
CUET YBEIUYEHHOI0 JUHAMUYECKOrO JIUala3oHa JAHHBIX
JIETEKTOPOB MOSIBUTCS BO3MOYKHOCTB CYIIECTBEHHO YBEIIH-
YHUTH TOJIE3HOE BPeMsl paOOTHI YUePEHKOBCKUX TEJIECKOTIOB.
HoBast cxema perucrpaiyi COObITHIA TTO3BOJIUT 3a()UKCH-
poBarh HEe TOJIBKO TOYHOE BpeMsi COOBITHS, HO M €T0 Bpe-
MEHHYIO Pa3BEpTKY.

ITocne n3roToBNIEHNUS U MOJIEBBIX UCIBITAHUN YEpEH-
KOBCKOTO TEJIECKOTIA C JIMH30BBIM OOBEKTHBOM M JI€TEKTO-
POM C KpEMHHEBBIMH (DOTOYMHOXKHTEIISIMH TpeJoara-
€TCsI UCIOIb30BaTh B TEJIECKOIE ONTHYECKYIO CUCTEMY 10
cxeme kameps! llIMunra, xKoropas obnagaeT HEmpeB30¥i-
JICHHBIMH XapaKTePUCTUKAMHU ¥ PaBHOMEPHBIM pacHpese-
JIEHHEM I10 BEJIMYUHE ITOJIS 3PEHUSL.

4 mapra aBa MaJOTa0APUTHBIX IMPENN3NOHHBIX JIa-
3epHBIX HMHKIHHOMeTpa (MIIJIM), co3maHHBIe B HaydHO-
SKCIEPUMEHTATBHOM OT/E]IEe MHOKECTBEHHBIX aJPOHHBIX
npoueccoB JIAII, 6butn mepeBe3eHbl B AKCIEPUMEHTANb-
HBII TTaBWIROH eTexTopa MPD NICA (JI®BD).

OcHOBHas 1leNb 3allycka JByX WHKIMHOMETPOB —
OINpeJieIEHHe YPOBHS YINIOBBIX MMKPOCEHCMUYECKHX
KojicOaHM B HEMOCPEACTBEHHON OJIM30CTH OT JETEKTO-
pa MPD, a B manpHelmeM (Ipu pa3BUTHH CETH WHKIH-
HOMETpPOB) W TI0 BceMy MepuMeTpy koiumaiimepa NICA.
M3MepeHne yrioBeIX MUKPOCEHCMOB B JUaNa3o0He YacTOT
1-10 T’y kpaiiHe Ba)XHO HJISl U3YYEHHUS BIUSHUS TaKUX
Koje0aHMii Ha CTaOMIBLHOCTH IMy4YkoB Koiumaiimepa NICA
W JUTS CBEICHUS MYYKOB B IIEHTPE JETEKTOpa C MOCIeTy-
IOLIUM ONpENENIEeHUEM BEIUUMHBI BapHALlUM CBETUMOCTHU
KoJLIanaepa.

VYeranoska ayx MITJIM HeoOxommuma TSl TIOBBIIIIE-
HUSI JIOCTOBEPHOCTH PETUCTPALH aMIUTUTYAbI H YacTOTHI
Kosrebanuii moBepxHoctu 3emsin. Ha mepBom astare npen-
rosiaraeTcss IPOBOJAMUTH O(IaliH-MOHUTOPUHT JTAHHBIX
MITIN ¢ 3ammchi0 Ha JIOKAJbHBIE HOCUTETH HWH(pOpMa-
¥H, a rmocie co3ganus cetu Ethernet B maBuirone MPD
Oy/eT OoCTyIeH OHJIAWH-KOHTPOJIb M HENPEepPBIBHBIN MO-
HUTOPHHT KosieOaHuii ocHOBaHuMs ieTekropa MPD.

Jla6opaTtopusi HeMTPOHHOM (hU3NKN
M. L. M. PpaHka

CoBpeMeHHbIE HaHOMATEPHAJIbl UCTIONb3YIOTCS B Ha-
e KM3HU TIOBCEMECTHO: OT MMIUIAHTOB J0 KOHCTPYK-
LIUOHHBIX JIEMEHTOB JIeTaTeIbHBIX anmnapaToB. Hepeaxo

JlaGoparopus ¢pusnku BeICOKHX dHepruit um. B. 1. Bekcnepa
n A.M. banauna. YcraHOoBKa IByX ManorabapHTHBIX Ja3ePHBIX
HMHKJIMHOMETPOB B 3KcIepuMeHTanbHoM 3ane MPD NICA

The Veksler and Baldin Laboratory of High Energy Physics.
Installation of two compact precision laser inclinometers
in the NICA MPD experimental hall
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CBOICTBAa HOBBIX pa3paOOTaHHBIX MaTEPHUAJIOB OIpese-
JIAIOTCS UMEHHO MX BHYTPEHHEW CTPYKTYpOH, JUIsl Kaue-
CTBEHHOTO aHajM3a KOTOPOH HEOOXOOMMO COBPEMEHHOE
obopynosanue. OxHOI 13 Takux ycranoBok B JIH® OMAN
ABTISIETCS CTAHIIMSA PEHTTEHOBCKOTO paccesHus Xeuss 3.0.
B Hacrosmiee BpeMsi 3TO €AMHCTBEHHAs MOA0OHas ycTa-
HOBKa B Poccum, mo3BosIsTromas u3y4aTh OONBIION KiTacc
MarepuagoB, B TOM YHCIIE HMOJyKPUCTAIINYECKHE MO~
MEpBI, KOJIJION kI, HAHOYACTHIIBI, OSTIKK B PAaCTBOPAaX, KOH-
CTPYKIMOHHBIE CIUIABBI U JIp. HEKOTOPBIMU yHUKAIBHBIMH
0COOCHHOCTSIMH YCTAHOBKH SIBJISIOTCS: BO3MOXKHOCTB HC-
TIOJTb30BAHUST MCTOYHUKOB H3JIyUCHUS C JABYMs [UITMHAMHU
BonH (Cu, Mo) iy aganTaniy K TMOTJIOMIEHHIO 00pasiia;
Hanmnuue yasrpaManoyroBoit Mmoasl (USAXS), mo3Boss-
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IOlIEH U3y4aTh BHYTPEHHIOIO CTPYKTYpY U (POpMy MaTepu-
aJIOB /10 MMUKPOHHBIX MacIITaboB, YTO CyIIECTBEHHO pac-
IIUPSIeT XapaKTEePHBIH MaJOyIJIOBOW Iuama3oH oT ~1 1o
250 BM; HaMTUYMe MTOABIKHOTO ITUPOKOYTOIBHOTO JIETEK-
topa (WAXS) s aetanpHBIX UCCIeTOBaHUIN KPUCTAIIIH-
YECKHX CTPYKTYp COEIMHEHHUH M ONpPEIeTICHUs] aTOMHBIX
KOOp/IMHAT.

ITopucTble HAaHOMATEPHAIbI SIBIISIOTCS IPUBIICKATEIb-
HBIMH O0BEKTaMHU JUIS HCCIIEIOBAHUHN B CHITY MX IIHPOKOTO
MIPAaKTHYECKOTO MPUMEHEHus. B gacTHOCTH, yriueponHbie
KPHOTEJIM JIEMOHCTPUPYIOT 3HAYUTEIBHBIM IMOTEHIHAT
JUTS UCTIOTB30BAaHUS OT aOCOPOEHTOB M KaTaln3aTOPOB J0
CYIEPKOHIEHCATOPOB U TOIUTUBHBIX JIEMEHTOB Oarofaps
UX BBICOKOM YIEJIBbHON NOBEPXHOCTH, HIEKTPOIIPOBOIHO-

PentrenoBckast ycraHOBKa
Xeuss 3.0, mo3Bosronas
MIPOBOUTH UCCIICIOBAHHS
HAHOYACTHI[ C IIOMOIILIO
PEHTTEHOBCKOTO
MAaJIOYTJIOBOTO PacCesHUS

Y M3y4aTh
KPHUCTALTHYECKYIO
CTPYKTYPY METOIOM
PEHTTEHOBCKOH nudpakiun

The Xeuss 3.0 X-ray
scattering station, which
makes it possible to study
nanoparticles using small-
angle X-ray scattering, as
well as to investigate the
crystal structure by X-ray
diffraction

The main goal of launching two inclinometers is to
determine the level of angular microseismic oscillations
in the immediate vicinity of the MPD detector, and later
(with the development of the inclinometer network) along
the entire perimeter of the NICA collider. Measurement of
angular microseisms in the frequency range of 1-10 Hz is
extremely important for studying the effect of such oscil-
lations on the stability of the NICA collider beams and for
their convergence at the centre of the detector, followed by
determination of the collider luminosity variation.

The installation of two CPLIs is necessary to increase
the reliability of recording the amplitude and frequency of
oscillations of the Earth’s surface. At the first stage, it is
planned to carry out offline monitoring of data from CPLIs
with recording to local storage media, and then, after the
creation of an Ethernet network in the MPD hall, online

control and continuous monitoring of oscillations of the
base of the MPD detector will be available.

Frank Laboratory of Neutron Physics

Modern nanomaterials are used everywhere in our
life: from implants to structural components of aircraft.
The properties of newly developed materials are often de-
termined by their internal structure, the qualitative analy-
sis of which requires state-of-the-art equipment. One of
such advanced instruments at FLNP JINR is the Xeuss 3.0
X-ray scattering station. At present, this is the only setup
of this type in Russia, which makes it possible to study a
wide class of materials, including semi-crystalline poly-
mers, colloids, nanoparticles, proteins in solutions, struc-
tural alloys, etc. Among the unique features of the instru-
ment are the possibility of using radiation sources with
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CTH M TEPMOMEXaHMYECKOW CTaOMIBHOCTH, MYIBTHMO-
JIAIIbHOMY pacIpeelIeHHIO TTop 1o pa3Mepam. [locnennsis
13 NepEeYHCIIEHHBIX XapaKTePUCTHK C YCIIEXOM Oblila onu-
CaHa TI0 ITaHHBIM, TTOJy9€HHBIM Ha YCTAHOBKE PEHTTCHOB-
ckoro paccessus Xeuss 3.0. COBOKYIHOCTh MaJOyTJIO-
BOTO W YJIBTPaMaJIOyIJIOBOTO PEHTIEHOBCKOTO PACCESTHUS
(puc. 1) mo3BOMIIIN BEIABUTH pasMepsl U (GopMy Hop Ha
Tpex crpykTypHbIX ypoBHsx (https://doi.org/10.1016/j.
diamond.2021.108727).

CTpyKTypHbIE HCCIEAOBAHUS IPU BBICOKUX JaBIIe-
HUSIX — OJHO U3 TPAJULUOHHBIX (DyHIaMEHTAIbHBIX Ha-
npasiieHul, peanusyeMbix B JIH®. HayuHble uHTEpECH
CBSI3aHBI C ONMCAHNWEM CTPYKTYPHOTO acrekra (Ghopmupo-
BaHMA (DPM3UUECKUX SBICHUH, HAOTIOMAEMbIX B CIIOXKHBIX
MarHuTHBIX MaTepuajiax C CHUJIbHON Koppensiuuen pas-
JMYHBIX CTEIeHed CBOOO/ bl — CIHMHOBBIX, OPOUTAIIBHBIX,
3apsAOBRIX W pemeTodHbix. OmHuM n3 Hambomee mep-
CIICKTUBHBIX MOAXOJ0B ABJIACTCA U3MCHCHUC TEPMOANHA~-
MHYECKUX TTaPaMETPOB — BBHICOKOTO BHEIITHETO JaBJICHUS
1 TeMneparypbl. Takoi oaxo No3BOJSIET AETEPMUHHIPO-
BaTh MHKPOCKOIIMYECKHE MEXaHM3Mbl W3MEHEHHs (H3N-
YECKMX CBOWCTB. B 4acTHOCTH, CTPYKTypHBIE M MarHWT-
HBIE CBOMCTBA MaTepraioB MOTYT NpETEpIeBaTh CUIIbHbIC
M3MEHEHHS TIPHU BO3/EHCTBUM BBICOKOTO JaBICHUS B pe-
3yJbTare (ha30BBIX MEPEXO/IOB.

two wavelengths (Cu, Mo) to adapt to sample absorption;
the availability of an ultra-small-angle X-ray scattering
(USAXS) mode, which allows studying the internal struc-
ture and shape of materials down to micron scales, which
significantly expands the characteristic small-angle range
from ~1 to 250 nm; the availability of a movable wide-an-
gle X-ray scattering (WAXS) detector for detailed studies
of crystal structures of compounds and determination of
atomic coordinates.

Porous nanomaterials are attractive objects of research
due to their wide practical application. In particular, car-
bon cryogels show significant potential for use in a wide
variety of applications — from absorbents and catalysts to
supercapacitors and fuel cells — due to their high specific
surface area, electrical conductivity and thermomechanical
stability, and multimodal pore-size distribution. The last of
the listed characteristics was successfully described using
data obtained with the Xeuss 3.0 X-ray scattering station.
The combination of small-angle and ultra-small-angle
X-ray scattering (Fig. 1) made it possible to determine the
sizes and shapes of pores at three structural levels (https://
doi.org/10.1016/j.diamond.2021.108727).
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Puc.1. Kpussle ManoymioBoro paccesHus u COM-muKpo-
(dororpadus uccnegyeMoro odpasia yriiepoIHoro KpHoress
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Fig. 1. Small-angle X-ray scattering curves and SEM-micro-
graphy of the carbon cryogel sample under study

Puc. 2. PentreHosckuii cnektp coeaunenus Fe;GeTe,,
u3MepeHHblii Ha Xeuss 3.0 u o0paGoTaHHBIA IO METOLY
PutBenpna. Toukamu 0003HA4YEHBI SKCIEPUMEHTANbHBIE TaH-
HBIE, KPUBOH — PACCUMTaHHBIE JaHHBIE, BEPTUKATBHBIMHU IITPHU-
XaMH — PACCUUTAHHbIC OJIOKESHHS AUPPAKIIHOHHBIX UKOB JUIS
KPHUCTAJIIMIECKOH CTPYKTYphI rekcaronansnoro Fe;GeTe,

[ Fe;GeTe, };Zl ]
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Fig. 2. X-ray spectrum of the compound Fe;GeTe, measured on
Xeuss 3.0 and processed by the Rietveld method. The experi-
mental data are shown by the points; the calculated data are given
by the curve; the calculated positions of diffraction peaks for the
crystal structure of hexagonal Fe;GeTe, are indicated by vertical
strokes
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CraHmms peHTTeHOBCKOTO paccesHus Xeuss 3.0 mo-
3BOJIIET MPOBOJAUTH MCCIEAOBAHUS KPUCTAIIHNUECKON
CTPYKTYpBI MATEPHAJIOB C KAMEPAMHU BHICOKOTO JTABIICHUS C
aJIMa3HBIMH HAaKOBaJbHAMH, C TOMOIIBIO KOTOPBIX MOXKET
co3IaBaThes JaBiieHue BILIOTh 10 50 I'la, nau nomvuim-
ona atmocdep. Tak, pe3yIbTarbl HETaBHUX UCCIIEJOBAHUN
TIO3BOJIMIT OOHAPYXKHUTh CTPYKTypHBIE (pa3oBbIe Mepexo-
I6I B MOJEKYJISPHBIX KPHCTAUIaX, CETHETOAICKTPUKAX,
MyIbTU(EPPOUKAX, HU3KOPa3MEPHBIX MarHeTHUKax W Ap.
Cpemu W3BECTHBIX MPEACTABUTENCH HU3KOpa3MEPHBIX
BaH-/IeP-BaaIbCOBCKUX MAarHETUKOB, MarHUTHBIX aHAJO-
roB rpadeHa, 0coboe MecTo 3aHUMaeT (eppOMarHUTHBII
Fe;GeTe, (puc.2), o0nanaromuii OTHOCUTENBHO BBICOKOM
Temneparypoii Kiopu 1 BbIpaXKeHHOH aHU30TpONHeN Mar-
HUTHBIX CBOWCTB BCIJICJICTBHE CIOWCTOTO XapakTepa KpH-
CTaJUINYECKOU CTPYKTYPBI.

Na6opaTtopus MHOPMALMOHHBbIX TEXHONOIMMN
nm. M.T. MewepskoBa

IIpu 4MCIEHHBIX pacyeTax BOJBT-aMIIEPHBIX Xapak-
TEPUCTUK OOBIYHO HCTIONB3yeTcss cxema PyHre—KyTTs
YEeTBEPTOrO MOpSAKa TOYHOCTH. PacdeTsl MpoBoAsATCA Ha
OONBIINX MHTEPBaJax BPEMEHM, M Ha KaK/JOM Iare o
BPEMEHH HPOBOJUTCS UYETHIPEXKPATHBIN IIE€pecdeT Ipa-
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BBIX YacTel ypaBHeHHH. UTOOBI COKPATHTH BpEMS CUETa,
MPEAJIOKEHO UCIOIB30BaTh BMECTO cxeMbl PyHre—KyTTbl
«IBHYIO» CXEMYy BTOPOrO mopsijika TouHoctd. [lpu t=h
YCTaHOBJICHBI OIICHKHU " Gn " JUIs BCEX N, TapaHTUPYIOLINE
OTPaHUYEHHOCTh CKOPOCTH POCTa OIMIMOOK OKPYIJICHHS,
riae G — ormeparop mepexoza ot ¢ios K ¢Jo¥o; 7, h — mra-
TH CCeTKH I10 t, X cooTBeTCTBeHHO. Pa3paboraH uncieHHO-
AHAJIMTHYCCKUI aJTOPUTM OILICHKU OIIMOOK OKPYIJICHHS
Jutst Beex t<h. YeranoBiieHa ux orpaHMYEHHOCT HA BCEM
WHTEPBAJIE BEIYUCICHUS BOJIBT-AMIIEPHBIX XapaKTEPUCTHK
JUTMHHBIX JHKO3e(DCOHOBCKUX IEPEXOIOB MIPH HCIIOIB30Ba-
HUU TpeJIaraeMoii cxembl. PacueTsl MpOBOAMIMCE Ha CY-
nepkomibiorepe «[0OBOpyH» € MCTOIB30BAHUEM CHCTEMBbI
REDUCE.

3yee M.HU., Cepowxosa C.H. MonenupoBaHue IHMHAMH-
YECKHX IMPOIECCOB B JUTMHHBIX JKO3E(COHOBCKHX IMEPEXOIax.
IIpoGnema Berumcnenuss BAX. UwucieHHBI METOA OICHKH

CKOPOCTH pocTta ommuboKk oxpyrieHust // JKypH. BbI4mci.
MareMatuky u MaT. pusuku. 2022. T.62, Ne 1. C.3-11.

C wmenplo W3y4YeHUs IIUPUHBI pacrnajga (BpeMeHH
JKU3HHU) 2IIEMEHTAPHBIX YaCTHUI] CO3JaH aJTOPUTM BBIUHC-
JICHNUS MHOTOMEPHBIX MHTETPAJIOB CTOJIKHOBEHUS, OCHO-
BaHHBIM Ha Merone MoHnre-Kapio, onTuMu3npoBaHHOM
MOJ] IaHHYI0 KOHKPETHYIO 3a7ady. AJIFOPUTM HMPHUMEHEH
JUIS pacueTa IIMPHUHBI pacmaja MHOHA B ropsueil cpene,

Structural studies at high pressures are among the
FLNP traditional fundamental research areas related to the
description of the structural aspect of formation of phys-
ical phenomena observed in complex magnetic materials
with a strong correlation of different degrees of freedom
(spin, orbital, charge and lattice). One of the most prom-
ising approaches consists in changing thermodynamic pa-
rameters — high external pressure and temperature. This
approach makes it possible to determine the microscopic
mechanisms of changes in physical properties. In particu-
lar, the structural and magnetic properties of materials can
undergo strong changes when exposed to high pressure as
a result of phase transitions.

The Xeuss 3.0 X-ray scattering station makes it
possible to study the crystal structure of materials using
high-pressure cells with diamond anvils, which allow pro-
ducing high pressures up to 50 GPa or half a million at-
mospheres. For example, the results of recent studies have
made it possible to detect structural phase transitions in
molecular crystals, ferroelectrics, multiferroics, low-di-
mensional magnets, etc. Among the well-known represen-
tatives of low-dimensional van der Waals magnets (mag-
netic analogues of graphene), a special place is occupied

I | 12

by Fe;GeTe, ferromagnet (Fig.2), which exhibits a rela-
tively high Curie temperature and pronounced anisotropy
of magnetic properties due to the layered nature of the
crystal structure.

Meshcheryakov Laboratory
of Information Technologies

As a rule, current-voltage characteristics are numer-
ically calculated using the fourth-order Runge—Kutta
scheme. The calculations are carried out over large time
intervals, and at each time step, the right-hand sides of
the equations are recalculated four times. To reduce the
computation time, it is proposed to replace the Runge—
Kutta scheme by an “explicit” second-order scheme. For
t=h and all n, the estimates of || G, || guaranteeing the
boundedness of the round-off error growth rate are proved,
where G is the operator of the transition from layer to lay-
er, and 7, h are the grid steps in t, X, respectively. A numer-
ical-analytical algorithm for estimating round-off errors is
developed for all t<h. Their boundedness over the entire
interval of calculating the current-voltage characteristics
of long Josephson junctions when using the proposed
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XapaKTEepPHOW JUIS TPOLECCOB CTOJKHOBEHUS TSIKEINBIX
anep. st 3TOro0 paccMOTPEHBI BCE BO3MOXHBIE peak-
LUH PacCEsHUs MHOHA Ha MHOHE. AMIUINTY/Ja PacCEsIHUS
BBEIYHCISIETCA B pamMkax mozaenu HamOy—Mona-Jlazuamo.
IToka3zaHo, YTO M3MEHEHNE TEMIIEPATyphl CPEAbl TPUBO-
JUT K YBEIWYCHUIO IIMPUHBI MHOHA (YMEHBIICHUIO Bpe-
MEHH >KHU3HH) 10 HEKOTOPOTO MaKCHMAaJbHOTO 3HAYEeHUS,
KOTOpOE 3aTeéM HAauMHAeT YMEHBINAThCS M CHOBA OYEHb
OBICTPO pacTH TpHU TeMIIepaType, OIM3KOH K TeMIeparTy-
pe (azoBoro nepexosna aJpoOHHON MaTepuu B COCTOSIHUE
KBapK-TIIFOOHHOH T1a3Mbl. DTO MPOUCXOAUT BCIEICTBUE
TOTO, YTO IIMOH NPH TAKOH TeMIepaType MepecTaeT ObITh
CBSI3aHHBIM COCTOSHHEM M TIEPEXOAMT B PE30HAHCHOE
coctostHue. PacyeTsl MpOM3BOAMINCH Ha TETEPOTEHHOM
knmactepe HybriLIT (JIMT um. M.T. Memepsikosa). s
ONITUMM3AIMH BPEMEHH PACUYETOB HCIIOIb30BAHBI Mapa-
JIeNbHBIe BEIUYMCIICHUS Ha OCHOBE TexHoJorui OpenMP n
CUDA.

@Qpusen A.B., Tooepuose J]., Kamunoscxuii 10.JI. Onru-
MU3alUs BBIUMCICHUS HHTerpanoB wmeronoM Moute-Kapio

B NPUMEHEHUH K OLICHKE IIMPHHBI pacnaia nuona // [lucema
B DUASL. 2022. T. 19, Ne4.

B corpymamuectse ¢ Jlaboparopueit ¢pu3NKH BBICO-
KHUX 9HEprui 1 MOCKOBCKHM (U3UKO-TEXHHUECKUM HH-
CTUTYTOM pa3paboTaHa CHCTeMa METaJaHHBIX COOBITHIT

AT THE LABORATORIES OF JINR

(Event Metadata System) m1s SKCIIEpHIMEHTOB IpPOEKTa
NICA, npezacrapnsiomas co0oif 6a3y TaHHBIX, KOTOpas
COZIEPKUT CBOJHBIC JAHHBIE O COOBITHAX CTOJKHOBEHHS
YaCTHII ¥ CCBIJIKM HAa MECTO MX XPAaHEHUS B pacIpenescH-
HOM XpaHMJIMIIE, YTO 00eCIednBaeT ObICTPBIN MOUCK 110
XpaHUMBIM METa/laHHBIM 1 0TOOp Tpebyemoro Habopa co-
OBITHI AN WX JanmpHelmed o0paboTku M (HU3HIECKOTO
aHaymM3a. JTa CHCTeMa BKIoYaeT B cebst 06asy merasaH-
HBIX COOBITHH, BeO-CEPBUC JUII POCMOTPa METAJaHHBIX
1 0TOOpa COOBITHH, MPOrpaMMHBIN HHTEp(dEic I aBTo-
MaTU3UPOBAHHOMN 3aIMCH HOBBIX METa/JaHHBIX BO BpEMs
00paboTKH cOOBITHH 1 3anpoca TpeOyeMbIX COOBITHI co-
IIaCHO 3aJJaHHBIM KPUTEPUSM JUIsl (PU3HMYECKOTO aHAIIN3a
B MPOrpaMMHOM oOecriedeHun sKcriepumenTta. Cucrema
METaJIaHHBIX COOBITHI ObUIa HWHTErpUpOBaHa ¢ 0a30i
nanHbIx ycnoBuit (Condition DB).

PaGora BeImonHeHa mpu (UHAHCOBOM IOIIEPIKKE
rpanta PODU Ne 18-02-40125 «CoBepiieHcTBOBaHUE WH-
(hopMaIIMOHHBIX CHCTEM ISl OHJIalH- U o¢uiaitH-06padoT-
KN JIaHHBIX SKCIIEPUMEHTAJIBHBIX YCTAHOBOK KOMILIEKCA
NICA».

Alexandrov E. I. et al. Development of the Event Metada-

ta System for the NICA Experiments / CEUR Workshop Proc.
2021.V.3041. P.439-444.

scheme is proved. The calculations were carried out on the
“Govorun” supercomputer with the REDUCE system.

Zuev M. 1., Serdyukova S. . Simulation of Dynamic Process-
es in Long Josephson Junctions. The Problem on Calculating the
Current-Voltage Characteristics. Numerical Method for Estimat-
ing the Round-off Error Growth Rate // Comp. Math. Math. Phys.
2022.V.62,No. 1. P.3-11.

To study the pion damping width (lifetime) of elemen-
tary particles, an algorithm for the calculation of multi-
dimensional collision integrals based on the Monte Carlo
method, which is optimized for the given specific task,
is created. The algorithm is applied to calculate the pion
damping width in hot nuclear matter, which is typical of
heavy-nucleus collision processes. For this, all possible
pion—pion scattering modes are taken into account. The
scattering amplitude is calculated within the Nambu—Jona-
Lasinio model. It is shown that a change in the medium
temperature results in an increase in the pion width (a de-
crease in the lifetime) to a certain maximum value, after
which the width starts decreasing and again very rapidly
increases at a temperature close to that of the phase transi-
tion of hadronic matter to the state of quark—gluon plasma.

This happens due to the fact that the pion at this tempera-
ture ceases to be a bound state and passes into a resonant
state. The calculations were performed on the HybriLIT
heterogeneous cluster of the Meshcheryakov Laboratory
of Information Technologies. To optimize the computation
time, parallel computing based on OpenMP and CUDA
technologies was used.

Friesen A.V., Goderidze D., Kalinovsky Yu. L. Optimization

of Monte Carlo Integration for Estimating the Pion Damping
Width // Part. Nucl., Lett. 2022. V. 19, No. 4.

In cooperation with the Veksler and Baldin Laboratory
of High Energy Physics of JINR and Moscow Institute of
Physics and Technology, an event metadata system is de-
veloped for the experiments of the NICA project. It rep-
resents a database that contains summary data on parti-
cle collision events and links to their storage location in a
distributed storage, providing a quick search and selection
of the required set of events according to the stored meta-
data for their further processing and physics analysis. The
system comprises an event metadata base, a web service
for viewing metadata and selecting events, a software in-
terface for automated recording of new metadata during
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Na6opatopusi pagunaunoHHom 6uonoruu

COTpyIHUKH CEKTOpa pPaguarioHHON (hHU3HONIOTHH
JIPb OUSAU mpoBenu CpaBHUTEIBHBIA aHAIINA3 IMTOBENE-
HUS 1 MOP(OIIOTHIECKUX U3MEHEHHH B TOJIOBHOM MO3Te
KpBIC TIOCJIC BO3ACHCTBHUS MOHHM3MPYIOLIETO H3ITy4CHUS
pasHbIX THIIOB. B pe3ynbrare uccienoBaHus y yadopa-
TOPHBIX >KUBOTHBIX OOHApYy)KCHbI HApyIICHHS TaMATH,
HCCIIE/IOBATEIbCKOW aKTUBHOCTH, a TaKyKe HeoOpaTuMble
TaTOJIOTNYCCKUE NBMCHCHUA B PA3HBIX OT/I€J1aX T'OJIOBHO-
TO MO3ra.

JlanHHOE MCcleoBaHNE HAINPABJICHO Ha IOHMCK OTBe-
TOB Ha B)XHBIC BOIPOCHI KOCMHYECKOW M METUIMHCKON
panuobnonornu. IlpoBeseHHBINH aHANMN3 TOMOTAET OIle-
HUTH BO3MOXXHBIC HApYIICHHS B HOPMAJBHBIX TKaHIX
TOJIOBHOTO MO3Ta IPH paJMalliOHHON Tepariu OIyXoJei
U PUCKU CEPbE3HBIX KOTHUTUBHBIX HApYIICHUH y MaIleH-
TOB, & TAaK)K€ KOCMOHABTOB B XOJI¢ JaJbHUX KOCMHYECKHX
T10JIETOB.

B mpoBeneHHOM crienMaInCTaMHU-pagoOnoIoTaMu
9KCTIEPUMEHTE Ha J1a0OpaTOPHBIX KpbICax ObLIN BBISBIIE-
HBI CIIEeyIOIINe N3MEHEHHS B TTOBEICHUN JKMBOTHBIX IO-
ciie obmydeHus. Y oONydYeHHBIX JKUBOTHBIX YXY/IIIHIIACh
KpaTKOBPEMEHHasl MaMsATh, U OHH IIPOIUIN CYIIECTBEHHO
MEHBbIIIEE PACcCTOSIHUE B JIAOUPUHTE. DTH KPBICHI B MEHb-
1Iel CTeNeH! MCCIIeIOBAIN OKpPYKAoIIee IPOCTPAHCTBO,
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¥ UX aKTUBHOCTH OblTa cHIKeHa. [Ipu sToM 1103a 06myde-
HUs OBbITa BBIOpaHA TaKUM 00pa30M, YTOOBI HE BBI3HIBATH
y KHBOTHBIX CEPbE3HBIX MPOSIBJICHHUHN JIY4EBOI OOJIC3HU U
BBIPAKCHHBIX OOJICBBIX CHHAPOMOB.

[Tpn uccnenoBaHuM MO3ra KpbIC Ha MHKPOCKOITHYE-
CKOM YpOBHE uepe3 MecsiIl [ociie o0myueHus: ObUTH 0OHa-
PY)XEHbI TaToJOrM4yecKkue HeoOpaTuMble H3MEHEHUs B
THIIIOKaMITe, MO3KEUKe, XKeJylodkax. BrIsBiIeHbl Hapy-
meHns OEITKOBOTO 0OMeHa B BHE 00pa30BaHUSI aMUIOUI-
HBIX OJISIICK, OTMEYCHBI IUCTPOPHYECKHE H3MCHEHHS.
V3mepeHbl pa3Mepbl HEHPOHOB: B MO3KEYKE M XHIIYCE
THITIOKaMITa OTMEUEeHA UX TrurepTpodus.

[TonyueHHbIe 1aHHBIE YKa3bIBAIOT HA HAJIMUUE Hera-
TUBHBIX MMOOOYHBIX A(PPEKTOB NPH BO3IEHCTBHUHM Ha MO3T
NPOTOHAMHU. DTU YaCTHIbI BXOJST B COCTAB COJIHEYHOI'O
U TaJaKTH4eCKOro KOCMUYECKOr0 M3IYYEHHS U aKTUBHO
MIPUMEHSIOTCS B aAPOHHOM Tepariy. BEIBICHHBIC B HC-
CIICIOBAHUM PEAKIMM HEOOXOIUMO YYHUTBIBATH MPU IOJ-
Oope croco0OB (hapMaKOIOrHYECKOH KOPPEKIMH Hapy-
LIeHUH 1 pa3paboTke Mep 3PQPEKTHBHON 3alUTHl MO3Tra
MAIMEHTOB U KOCMOHABTOB.

event processing and a required events query according
to specified criteria for physics analysis in the experiment
software. The event metadata system is integrated with the
condition database.

The work was supported by RFBR grant No. 18-02-
40125 “Enhancement of information systems for online
and offline data processing within the experimental facili-
ties of the NICA complex”.

Alexandrov E. I. et al. Development of the Event Metadata

System for the NICA Experiments / CEUR Workshop Proc.
2021. V.3041. P.439-444.

Laboratory of Radiation Biology

Researchers of the LRB JINR Radiation Physiology
Sector have performed a comparative analysis of the be-
havior and morphological changes in the brain of rats after
exposure to various types of ionizing radiation. Memory
and exploratory activity disorders, as well as irreversible
pathological changes in different parts of the brain, have
been found in laboratory animals.

The study is a search for answers to important ques-
tions of space and medical radiobiology. The analysis car-

ried out helps to assess possible impairments in normal
brain tissues and the risks of serious cognitive disorders
in patients undergoing radiation therapy of tumors and in
deep space mission crew members.

In an experiment on laboratory rats, some changes
in behavior were observed after exposure. The irradiated
animals had poorer short-term memory and walked a sig-
nificantly shorter distance in the maze. The rats explored
their surroundings less intensively, and their activity was
reduced. The radiation dose was chosen so as not to cause
serious manifestations of radiation sickness and pro-
nounced pain syndromes in animals.

One month after irradiation, a microscopic level study
of the brain showed irreversible pathological changes in
the hippocampus, cerebellum, and ventricles. Violations of
protein metabolism were revealed showing up as forma-
tion of amyloid plaques; dystrophic changes were noted.
In the cerebellum and hippocampal hilum, hypertrophy of
neurons was observed.

The data obtained indicate negative side effects of
brain irradiation with accelerated protons. These particles
are a component of solar and galactic cosmic radiation and
are actively used in hadron therapy. The reactions revealed
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COTpyIHUKHU CEKTopa
paaualoOHHON (PH3HOIOTUH
JIPb O

Researchers of the LRB JINR
Radiation Physiology Sector

in the study should be taken into account when selecting
methods for the pharmacological correction of disorders
and developing measures to effectively protect the brain of
patients and cosmonauts.

University Centre

INTEREST Programme. On 14 February—25 March,
Wave 6 of the INTEREST programme was held for
47 participants from Azerbaijan, Belarus, Bulgaria, Cuba,
Egypt, Germany, Greece, India, Hungary, Mexico, Poland,
Romania, Russia, Serbia, South Africa, Turkey, Ukraine,
and Vietnam. Experts from FLNP, FLNR, DLNP, BLTP,
MLIT, and VBLHEP developed 19 projects, 8§ of them
in FLNP. Information for participants is posted on the
Programme website: http://interest.jinr.ru/.

International Student Practice for Students from
Egypt. On 1 March, after a long break due to the diffi-
cult epidemiological situation in the world, Stage 1 of the
International Student Practice in JINR Fields of Research
started again at the Institute. Twenty-four Master and PhD
students, as well as young scientists from Egypt special-
izing in various fields of research, came to JINR to take
part in the ISP. The Practice was initiated by Egypt which
joined the JINR Member States in November 2021. The
Egyptian side conducted a profound preliminary selection
among the applicants.

The Practice programme included lectures on the sci-
entific activities of JINR Laboratories and excursions to
the basic facilities. Most of the time of the four-week prac-
tice was devoted to work on research projects under the
supervision of JINR specialists. In total, staff members of
the Institute prepared 33 projects. The participants chose
12 projects to work on at FLNP, DLNP, BLTP, VBLHEP,
and the JINR University Centre.

RSA-JINR School. For the first time, the RSA-JINR
School organized by iThemba LABS and launched on 24
January was held in a videoconference format. For two
weeks, students and postgraduates of STEMI (Science,
Technology, Engineering, Mathematics, IT) studying at
universities of South Africa listened to lectures in vari-
ous fields of research and participated in practical classes
(experiments, data analysis, programming). The School
topics included accelerator technologies and accelera-
tor-based research, as well as theoretical and computa-
tional physics.

One day of the School programme was dedicated to
the JINR UC project “Virtual Laboratory for the Study of
Experimental Nuclear Physics”. In addition to introducto-
ry lectures, practical classes on the basics of nuclear elec-
tronics and several virtual laboratory works on the study of
spontaneous fission and gamma-ray spectroscopy were or-
ganized for the participants. Together with the organizers
of the School, on the basis of the Hopin platform, an open
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Y4yeOHO-Hay4HbIN LEeHTpP

Iporpamma INTEREST. C 14 ¢eBpans 1o
25 mapra npoxomun 6-i oran mporpamMmbl INTEREST.
Ee yuacTHukamu ctamu 47 cTyJeHTOB n3 AzepOaiimkaHa,
benopyccun, bonrapun, Benrpun, BretnHama, ['epmanum,
I'pertun, Erwmnra, Wummu, KyOer, Mekcuku, I[lombrim,
Poccun, Pymerann, Cepoun, Typrmm, Ykpawss:, FOAP.
Corpynauku JIHO, JIAP, JIAIL JITD, JIMT u JI®BS noa-
rotoBwn 19 mpoekros, 8§ u3 Hux — JIH®. Undopmanms
pasmeraeTcs Ha caiite nmporpammel http:/interest.jinr.ru/.

IIpaxTuka pas crynientos u3 Erunta. Ilepssiii aTan
MEXAYHAapOAHOM CTYAEHUYECKOM MPAKTUKHU IO Halpa.Je-
HusM uccnenoBanuit OUSM craproBan 1 mapra mocie
JUTUTEIIBHOTO TIEPEephIBa B CBSI3M CO CIOKHOW SMHIEMH-
oJlorndeckoii oOctaHoBKOM B Mmupe. Ha mepompusrtue
npuexanu 24 CTy[IeHTa MarucTparypsl W aclUpaHTypbl
Pa3HBIX HANPABIECHHUH, a TaKKe MOJIOABIC HCCIIEAOBATEIN
n3 Erunra. VHUIMAaTOpOM TNpOBENCHUSI TOW NPAaKTUKH
crai Eruner, BCTynMBIINI B PsIIbI IOJHONPABHBIX YICHOB
OUSIN B HosOpe 2021 r. Erumerckas ctopoHa IpoBeia
CephE3HBIN MPEIBAPUTEIBHBIA OTOOP Cpely KaHIHIATOB
HA y4acTHE B HEl.

[IporpamMma 4eTbIpEXHENETbHOW MPAKTUKU BKJIIOYA-
J1a B ce0st JISKIIMU O HAYYHOW AEATeNIbHOCTH JIaboparopuid
OUAN n skckypcun Ha 6a3oBble ycTaHOBKH. OCHOBHOE
BpeMsl OTBOAMJIOCH paboTe Hall yueOHO-HCCIICI0BATEb-
CKUMH TIPOEKTaMH TI0J] PYKOBOACTBOM CHELHAIINCTOB
naboparopuii. Corpynauku OObESIUHEHHOTO HHCTHTYTA

MOATOTOBHJIM JIUISl TIPAKTUKAHTOB 33 TMPOEKTA, YYaCTHUKU
BbIOpanu u3 HuX 12 npoekros B JIH®, JISII, YHII, JITO
u JJOBD.

MIxona FOAP-OUSAU. Illkona, mpoBoguMas
Jlaboparopueii iThemba B TeueHue AByX Henenb ¢ 24 siH-
Bapsi, BIIEPBbIE MOJHOCTBIO POXOMIIA B (hopMare BHJCO-
koH(pepeHun. CTyIeHTbl W aCIUpPAHTHl HaNpaBICHUH
STEMI (Science, Technology, Engineering, Mathematics,
IT — nayka, TexHOJIOTHH, HH)KeHEepUs1, MmatemaTrka, UT),
oOyuaromuecs B By3ax MOxHOI AQpukH, Cirymany Jiek-
LUK TI0 Pa3HOOOPa3HBIM HAIPABICHUSAM HCCIIEI0BAHUM, a
TaKKe YJaCTBOBAJIHM B MPAKTHUECKUX 3aHATHSIX (IKCIIEpH-
MEHTBI, aHAJIU3 JJaHHBIX, IpOrpaMMupoBanue). Temarnka
HIKOJIBI BKJIFOYAJIa B Ce0sl YCKOPUTEIbHbBIE TEXHOJIOIUU U
HCCIIeIOBAHUS HA YCKOPUTEIISAX, TEOPETUIECKYIO U BHIYHC-
JUTENBHYIO QU3HKY.

OnuH 13 qHEH paboThl MIKOIBI OBUI MOJHOCTBIO T10-
cesiieH npoekty YHI[ OMSN «Bupryansras nabopato-
pust [UIA M3YYCHUS SKCICPUMEHTATBHON SIepHOU (QH3H-
km». Kpome BBOAHBIX JIEKIMH OBIIIM OPTaHU30BAHBI MPaK-
THYECKHUE 3aHSITUS 110 OCHOBAM SIAEPHON AIEKTPOHUKU U
HECKOJIbKO BHPTYaJIbHBIX JAa0OPATOPHBIX PadOT MO H3y-
YEHUIO CIIOHTAHHOTO JIENIEHUS U TaMMa-CHEeKTPOCKOIHH.
COBMECTHO € OpraHM3aTOPaMHU IIKOJBI, MCIIONIb3Yys BO3-
MoxxHOCTH 1u1atdopmbel Hopin, ynanoch opraHu3oBaTh ak-
THUBHBIH JTNAJIOT, B IIPOIIECCe KOTOPOTO CTYACHTHI 33/1aBalli
BOIIPOCHI ITPENOAABATEISM, P 3a1a4K W IIPOXOIUIN
TECTHPOBAHUE.

Jy6na, 1 mapra. Opranu3aTtopbl ¥ y4aCTHUKH EPBOTO dTara
MEXKIyHapOIAHOM CTyAE€HYECKOH PAKTUKY 110 HallPaBICHUAM
uccnenosanuit OVISIN nis crynenros u3 Erunra

Dubna, 1 March. Organizers and participants of Stage 1 of the
International Student Practice in JINR Fields of Research for
students from Egypt
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3to Tperbsa mkora FOAP-OMSN no ¢usuke, opra-
Hu30BaHHAS HOXHO-AQPUKAHCKAM WHCTUTYTOM sIZiep-
HBIX TexHonormid u HayK (SAINTS) B iThemba LABS. B
2022 r. B mxone yyactBoBasu 30 CTyJEHTOB U3 Pa3INYHbIX
yHuBepcuretoB FOAP.

Me:xayHapoaHas craxupoBka «OnbiTr OHWSUN
A8 CTPAH-YYaCTHHUIl H  TOCYIapCTB-NAPTHEPOB».
14-18 deBpans yJacTHHUKH O4YepeTHON MEKTyHAPOIHOI
craxupoBkn «Oneir OUSIN mist cTpaH-ydacTHUII U TO-
CyapCTB-TIApTHEPOBY» — PYKOBOJHUTENN M CIEINAIUCTHI
HCCIIeIOBATEJILCKUX M 00pa30BaTeIbHBIX OpraHu3ani 13
Apwmennu, Makenonun, Cepoun n CroBakuu — 03HaKO-
MWINCHh C HAYYHBIMH HallpaBJICHUAMU I/ICCJ'ICZ[OBaHI/Iﬁ J1a-
6oparopuii 1 06pa3oBaTeNbHON Mporpammoit HCcTUTYTA.

IIpoexkT «Ypoku Hacrosimieil sigepHo (u3nKm».
10 ¢eBpanst ObUTH OOBSBICHBI MOOSTUTEIN MEPBOTO CO-
BMECTHOTO ITPOEKTa 00pa3oBaTebHOro neHTpa «Cupuycy
(Coun) n OUSAN «Ypoku Hacrosmen siaepHol (uzm-
KW» — SIHBApCKOTO LUKJIa «YpOoKH Hacrosieroy». [lo
YCIIOBHSIM KOHKYpPCa yY4aCTHHKaM HEOOXOIUMO OBLIO CO-
Oparh MOJIETIb IETEKTOPA 3aPSKEHHBIX YAaCTUL] — KaMepsbl
BunbcoHa ¥ ¢ MOMOILIBIO 3TOH MOAEIN CaAMOCTOSTEIBHO
YBHIECTh M 3aUKCHPOBAaTh TPEKH YacTHIl B Kamepe, a

TaKk)Ke CHATH (OTO- WM BHUACOPETIOPTAXK O MPOISITaHHON
pabote. BBomHyO JNeknuio 1mo (GU3NKE YaCTHUI] ¥ BUICO-
WHCTPYKTaX IO COOpKE KaMephl MPOBEIH COTPYIHHUKU
JI®BD.

Bonee 600 mxonpaukoB 7—11-X Ki1accoB, 00beIUHEH-
HbIX B 90 HayYHO-TEXHOJOTNYECKUX CTYIUH «YPOKOB Ha-
CTOSIIIIETO» U3 00pa30BaTeIbHBIX OpraHu3alyii 41 peruona
Poccun npuHnManu yyactue B HUKIIE « YPOKH HACTOAILECH
saepHON GU3UKNY. Jlydiue pemeHns B THBAPCKOM ITHKIIC
«Ypoxku Hactosmero» 2021/2022 yae6HOTO TOIa IPEACTA-
Bwn y4yactHuku u3 Kammuaunrpama, Cankr-IlerepOypra,
Jlenunck-Kysnenka (Kemeposckasi 001.), OpenOypra.
IIpu3sl 3pUTENBCKUX CUMIIATUM 3a MPUCIAHHBIE MPE3EeH-
TaIUy MOMYYITH KoMaHabl n3 Hopuiecka, CBOOOIHOTO
(Amypckass  001.), OpwmanoBo, YensOuncka, YepHo-
ronoBkn u Cypryra. [lobeautenn moiaydmnu mpussl ¢
cuMBOIHKOH OOBEIMHEHHOTO HHCTUTYTA SIIEPHBIX UCCIIe-
JTOBaHUI1, a TaK)Ke CepTUPHUKATHI U PUPMEHHBIC CYBCHUPHI
OT OpPraHU3aTOPOB MIPOEKTA.

OUSIMN nas Virtual science camp. C 1ensio nomy-
JSIpU3aly HAyKH W 3HAKOMCTBA IIKOIBHUKOB C JOCTH-
KeHusIMH U ripoekTamMu OMSIN YueOHO-HayuHBII IIEHTp
NPUHUMAET Y4acTHe B MEXK/yHapOAHOM JiekTopuu Virtual

communication was established, during which students
asked questions to tutors, solved tasks, and took tests.

This is the third RSA-JINR Physics School organized
by the Southern African Institute for Nuclear Technology
and Sciences (SAINTS) at iThemba LABS. In 2022, the
School has been attended by 30 students from various uni-
versities of South Africa.

International  Training Programme  “JINR
Expertise for Member States and Partner Countries”.
On 14-18 February, the participants of the regular
International Training Programme “JINR Expertise for
Member States and Partner Countires” — heads and
experts of research and educational organizations from
Armenia, Macedonia, Serbia, and Slovakia — got ac-
quainted with the scientific areas of research conducted
by the Institute Laboratories and the opportunities for stu-
dents.

Project “Lessons of Real Nuclear Physics”. On
10 February, winners of the first joint project of the
Educational Centre “Sirius” (Sochi) and JINR “Lessons of
Real Nuclear Physics” — January cycle “Lessons of the

Present” — were announced. According to the terms of the
competition, the participants were supposed to assemble a
charged particle detector model — the Wilson chamber —
and using this model, they independently detected and re-
corded particle tracks in the chamber. Moreover, they had
to make a photo or video report on the work performed.
Before completing the task, the participants listened to an
introductory lecture on particle physics by VBLHEP re-
searchers.

More than 600 7-11-grade school students joined
in 90 science and technology studios of “Lessons of the
Present” from the educational organizations in 41 regions
of Russia took part in the cycle “Lessons of Real Nuclear
Physics”. The best solutions in the January cycle “Lessons
of Real Nuclear Physics” 2021/2022 were presented by
the participants from Kaliningrad, St. Petersburg, Leninsk-
Kuznetsk (Kemerovo region), Orenburg. The audience
choice awards for presentations were given to the teams
from Norilsk, Svobodny (Amur region), Odintsovo,
Chelyabinsk, Chernogolovka, and Surgut. The winners
received JINR-branded prizes, as well as certificates and
branded souvenirs from the organizers of the project.
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science camp. B pamkax 3TOro MpoeKTa COTPYIHHKH
WuctutyTa BeicTynanu c gexiusivu B 2020 u 2021 .
Cnymatenu nepBoi geknuu B cezone 2022 r., npea-
craBienHoii H.B. Ardumosem (JIAII), y3namm o kom-
naigepe NICA, daOpuke CBEPXTSIKEIbIX 3JICMEHTOB
(JISIP) 1 OTKpBITBHIX B 3TOI J1a00paTopuy HOBBIX XUMHYE-
CKHX DJIEMEHTaX, a TakKe O pa3padoTKax, IMPOBOIUMBIX
Ha uMIyascHOM peaktope MBP-2M (JIH®), o veitiTpun-
HOM Teseckorie Ha o3. balikan, nowucke Bonbsl Ha Mapce,
KOMIBIOTEpHOM KilacTepe OOBEIMHEHHOTO WHCTUTYTA
SITEPHBIX MCCIIEOBAHUN, 00 acTpOOMOIOTHYECKUX FC-

AT THE LABORATORIES OF JINR

cienoBaHUAX U pabotax corpynankoB OMSU B obmacti
TEOPETUYECKOH (HUBHKH.

Ha nexuun npucyTcTBOBa M MKONBHUKY U3 10 cTpaH:
Ucnanun, ®panuuu, bpaswinu, I'epmannu, Wpnangumy,
Ioptyranmu, Pymeinnu, Cepbun, Typunuu u CroBakuu.
[Tocne oxkoHuaHMs JEKIMU pedsiTa 3ajaBajid BOIPOCH O
TIPOJIOIDKUTENILHOCTH KU3HU HEHTPOHA, OTKPHITUN KBaH-
TOBOTO 4MCJla IBET y KBapkoB W np. Hayunslii pykoBo-
mutenb Virtual science camp M. Iperopu noodmarogapi
Yuebno-nayunsiii nentp OUSN u mano H. B. Audumosa
332 HHTEPECHYIO U COAEPIKATEIBHYIO JICKIIHIO.

JlaGoparopust Gpusuku Beicokux dHepruit um. B. W. Bekcnepa u A. M. bannuna,
2 mapra. Y4acTHUKH cTyneHdeckoii mporpammsl YHI O Ha skckypcuu B 1abopaTopun

The Veksler and Baldin Laboratory of High Energy Physics, 2 March.
programme on excursion to the laboratory

JINR at Virtual Science Camp. To popularize sci-
ence and introduce school students to the achievements
and projects of JINR, the University Centre takes part in
the Virtual Science Camp international lectorium. JINR
staff members delivered lectures within the framework of
this project in 2020 and 2021.

The first lecture in 2022 was given by N. Anfimov
(DLNP). He told the audience about the NICA collider,
Factory of Superheavy Elements at FLNR and new chem-
ical elements synthesized there, development carried out
at the IBR-2M pulsed reactor (FLNP), neutrino telescope
on Lake Baikal, search for water on Mars, JINR comput-
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Participants of the UC JINR student

er cluster, as well as about the astrobiological research,
and the work of JINR scientists in the field of theoretical
physics.

The meeting was attended by school students from
10 countries: Spain, France, Brazil, Germany, Ireland,
Portugal, Romania, Serbia, Turkey, and Slovakia. The lec-
ture was followed by a Q&A session, where the partici-
pants asked questions about the lifespan of a neutron, the
discovery of the quantum number of colour in quarks, etc.

The scientific supervisor of the Virtual Science Camp
M. Gregory thanked the JINR University Centre and
N. Anfimov personally for the delivered lecture.
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Onnaiin-nexuus aas KamI'V. 20 saBaps mpomura
oHJIaliH-Nekuus, opranuzoBanHas YHI[ u Kamuarckum
TOCYyJapCTBEHHBIM YHHMBEpCUTETOM WM. Butyca bepunra
(KamI'V) miist yuammumxes 10—11-x kimaccoB, yuureneit ¢hu-
3HKH, a TaKKe CTyeHTOB 2-ro Kypca KamI'Y. Crymareneit
mo3HakoMmwn ¢ uctopueir OUAN, mpoekrom NICA u
IKcriepuMeHTOM «batikam», pacckasanu o padpuke cBepX-
TSAYKEJIBIX AJIEMEHTOB, NPUKIAJAHBIX UcciaenoBanusx JISAP,
HerTpuHHON porpamme OUSIN, a Taxke acTpoOuoIoru-
YECKUX HCCIICIOBAHUAX, BEIYHCIUTEIFHOM KJIacTepe, Te-
OpeTHYeCKUX pa3paborkax u T.1. [Io OKOHYaHHH JICKIIUU
OBLIH 3a/IaHBI BOIIPOCHI O HEUTPUHHBIX UCCIICIOBAHUAX HA
Baiikane, peructpanuu HEUTPUHO BOTU3W aTOMHBIX CTaH-
[UH, IO TIOBOJY TUTEPaTyPHI IS TEX, KTO YBIEKaeTcs (pu-
3HKOM, ¥ O MPECTIKHOCTH npodeccun (GU3NKa B IIETIOM.

Typuup mno podororexHuke CyberDubna-2022.
C 24 mo 26 d¢eBpans B OHIAHH-PEKUAME ITPOXOIHIT
11-if TypHHp mno pobororexunke OTKpbITOH Bepxhe-
BOJDKCKOW  00pa3oBaTeibHOW KHOCPHETHYECKOW CETH
CyberDubna-2022 mist komana ygamuxcst 7—11-x kiac-
COB, a TaKKe CTYIEHTOB |—2-X KypCcOB KOJUIEIDKEH U CTY-
IeHTOB 1-T0 Kypca By30B MOCKOBCKOH 00JI. ¥ APYTHX pe-
ruoHoB Poccuu.

AT THE LABORATORIES OF JINR

KomaH/sl B peKEME PeaabHOrO BPEMEHH YIIPABISLIIN
000pyI0BaHKEM, HAIKCAB YIPABISIIOMINNA KO U OTJIa/IUB
ero B ylaJeHHOM pexuMe. COpeBHOBAHUSI MIPOXOAMIN Ha
wiaropme Arduino.

®dusznko-maTremaTuyeckuii pakynabraTus. [lodeau-
TeIIMU M TpU3epaMd perruoHajbHOro »frtama Bcee-
pPOCCHUIMCKOM  OJIMMIUAILl IIKOJIBHUKOB B  MOCKOB-
ckoif 00m. B 2021/2022 y4ueOGHOM TOAy W OJIMMITHAIBI
uM. [Tx. K. Makcepesua cranu yvamuecs 7-ro, 9-ro u 11-ro
kinaccoB yuies Ne 6, mkoiasl Ne9 u munes um. B. 1. Kagsr-
IIIEBCKOTO.

Online Lecture for KamSU. On 20 January, an on-
line lecture organized by the University Centre and the
Vitus Bering Kamchatka State University (KamSU) was
given online for high school students, physics teachers, and
students of KamSU. The listeners were introduced to the
history of JINR, NICA project, Baikal experiment, Factory
of Superheavy Elements, applied research in FLNR, JINR
neutrino programme, astrobiological research, computing
cluster, theoretical elaborations, etc. At the end of the lec-
ture, the listeners asked questions about the neutrino re-
search on Baikal, detection of neutrinos near nuclear pow-
er plants, literature for physics amateurs, and the prestige
of a career in physics.

Robotics Tournament CyberDubna-2022.
On 24-26 February, the 11th Robotics Tournament
CyberDubna-2022 of the Open Upper-Volga Educational
Cybernetic Network was held online for teams of
7—11-grade school students, as well as for students doing
their 1st and 2nd year at college and for 1st-year students
of the universities in the Moscow region and other regions
of Russia.

The teams controlled the equipment in real time by
writing the control code and adjusting it remotely. The
competitions were held on the Arduino platform.

Physics and Mathematics Open Classroom. The
winners and runners-up of the regional stage of the All-
Russian Olympiad for schoolchildren in the Moscow re-
gion 2021/2022 and the J. K. Maxwell Olympiad became
7-, 9-, and 11-grade students of Lyceum No. 6, School
No. 9, and Kadyshevsky Lyceum.
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CamocTosiTe/IbHOE MPUCYKICHUE YUEHBIX
creneneid B OUSN: urtoru nepBuIx Jer

B cepeanne deppans 2022 . BeTynuiM B Cuiy 00-
HoBJIeHHbIe nonokeHust OVSU, pernmamenTupytomme pa-
00Ty JuCccepTalMOHHBIX COBeTOB MHCTHTYyTa M mporecc
CaMOCTOSITENIFHOTO IPUCYKJCHHUS YYEHBIX CTENeHEH.
JlanHOoe coObITHE 03HAMEHOBAJIO BAXKHBIA 3Tall B Pa3Bu-
TUHU MEXaHU3MOB Hay4HoH artectanuu OMAN u no3Bonu-
JIO MIPOAHAIU3UPOBATh UTOTY NIEPBOIA, HAKOOJICE CIOKHOM
(a3bl peasinzannu MHCTUTYTOM IpaBa CaMOCTOSTEILHOTO
MIPUCY’KICHUSI YUCHBIX CTEIICHEH, HayaBIIelcs B CEHTA0pe
2019~

[TonBoxst uToru Oosiee 4eM ABYX C IOJIOBHHOM JIET
HaIPsDKEHHOM PabOThI, C YBEPEHHOCTBIO MOYKHO CKa3arh,
4yT0 MHCTUTYTOM 3TOT MyTh MPOWEH YCHENIHO U Pe3yIlb-
TaTUBHO. [lomydeHne npaBa caMOCTOATENBHO MPUCYKIATh
ydeHble cTeneHu Bo3nokmio Ha OMSAN cymecTBeHHBIN
00beM (QyHKIHUI 0 COOCTBEHHOMY PErYJIMPOBAHHMIO ITPO-
Liecca Hay4yHO# arTecTaluy ¥ 0OeCIeUeHHIO JIesITeNIbHO-
CTH AMCCEPTAIIMOHHBIX COBETOB. [Ipy 3TOM OHUM U3 BaXK-

0. V. Belov

HEWIINX KPUTEPUEB KauecTBa MPEIyCMOTPEHHBIX HpOLie-
JIyp SIBIISIETCSI pelyTalliOHHAS! COCTABIISIOIAS, HAKIIA (bl
Barolast 0coobie TpeOoBaHMs K OOBEKTHBHOCTH MpoLiecca
Hay4yHOH aTTecTanuu.

B 2019 . ynanock ObICTpO NepeiTi K HOBBIM (hopMa-
Tam paboThl JMCCEPTALMOHHBIX COBETOB. B 1essix koopau-
HallM¥ 1poliecca Hay4yHOU arrectauuu B MHCTUTYTE OBLI
CO3/IaH HOBBIM OpraH — KBaJH(UKAIIMOHHAS KOMHUCCHSI.
AKTHUBHOE B3aUMOJICHCTBHE PYKOBOACTBA KBAJIU(UKAIIM-
OHHOM KOMHCCHH C IPEJ/ICeIaTeIIMI U yUYSHbIMU CEKpeTa-
PSIMH HOBBIX JINCCEPTALIMOHHBIX COBETOB IT03BOJIUIIO B KO-
POTKHIA CPOK HaJaJUTh IPUMEHEHHE HOBBIX PEIIAMEHTOB
Ha IPaKTHKEe U 00ECIeUUTh COOTBETCTBYIOUINN KOHTPOJIb
UX MCIOJHEHUSI.

[IpakTHyecku C IEpBBIX MecsleB paboThl HOBBIX
JquccepTannoHHbIX coBeToB OSSN Havan Ha perymnsipHOR
OCHOBE IPEJOCTABIIATh CBEICHHS O HAyYHOM aTTeCTaluH
B paMKax TIOCYJapCTBEHHOIOo MOHHTOpuHra. HaunHas

Independent Conferring of Academic
Degrees: Experience of the First Years

In mid-February 2022, the updated Regulations
came into force, coordinating the activity of the JINR
Dissertation Councils and the process of independent con-
ferring of academic degrees. This marked an important
stage in the development of the JINR scientific attestation
and made it possible to analyze the experience of the first
most difficult phase of the implementation of the JINR’s
right to independent conferring of academic degrees,
which began to be realized in September 2019.

Summarizing the results of more than two and a half
years of hard work, we can say with confidence that JINR
has passed this way successfully and efficiently. Obtaining
the right to independently confer academic degrees was
associated with the assignment to JINR of a significant
amount of functions for its own regulation. This refers
to the scientific attestation process and ensuring the ac-
tivities of Dissertation Councils. Many of the functions
that were previously performed by the Higher Attestation
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Commission under the Russian Ministry of Science and
Higher Education, in the case of independent awarding of
academic degrees, should be performed by JINR itself. At
the same time, one of the most important criteria for the
quality of the procedures provided is the reputational com-
ponent, which imposes special requirements on the objec-
tivity of the scientific attestation process.

In 2019, we managed to quickly switch to new formats
for the Dissertation Council activity. In order to coordinate
the process of scientific attestation at JINR, a new body
was established, namely the Qualification Commission.
The active interaction of the leadership of the Qualification
Commission with the chairmen and scientific secretaries of
the new Dissertation Councils made it possible in a short
time to implement the new Regulations practically and en-
sure appropriate control over their functioning.

Almost from the first months of the activity of the new
Dissertation Councils, JINR began to provide information
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¢ 2022 1. 06peM 00s13aTEeTBHBIX K TIPEIOCTABICHHUIO CBEJIE-
HUH CYyIIECTBEHHO YBEIHUMICS.

B 2020 r. B ycmoBusax manaemun COVID-19 Bo3HuK
P CIIOKHOCTEM, CBSI3aHHBIX C BBIHYKIEHHOM IIepeopueH-
TaIel JICcCepTallMOHHBIX COBETOB HAa THOPUIHBIN (op-
Mar paboThl, O3BOJISIIOLINN WIEHAM COBETOB, OIIOHEH-
TaM, HayYHbIM PYKOBOIUTEISAM U KOHCYJIBTaHTaM COHMCKa-
TENe ynaJeHHO ydacTBOBaTh B 3aCEJaHUSX 10 3alUTe
pucceprauuii. TeM He MeHee MOcie KpaTKOBPEMEHHOM
MIPUOCTAHOBKH [IESITENIHOCTh AWCCEPTALOHHBIX COBE-
TOB TPOAODKWIACH TPU COONIIOICHUH yCTAHOBJICHHBIX
MIPOTUBOIUIEMUYECKUX MEP.

CratucTuka 3allUT B JWUCCEPTAIIMOHHBIX COBETaX
WHcTuTyTa CBUAETENBCTBYET O BBICOKOM HHTEpPECE CO-
WCKaTeJe K IMoiy4deHnto ydeHoi cremeHn B OVSUN. B
niepuon ¢ 1 cerrsops 2019 1. mo 15 mapta 2022 1. cocTo-
A70CHh 45 3aIUT, 0 Pe3ylbTaTaM KOTOPBIX MPHUCYKIEHbBI
9 y4eHBIX CTeTeHel TOKTopa HayK U 36 yUeHBIX CTeTeHei
KaH/u/1aTa HayK.

Becbma BocTpeOOBaHHOHW ommmel Mo OT3BIBAM CO-
HCKaTeNIed SBISAETCS BO3MOMXKHOCTb JJIEKTPOHHOW IoJa-
YM JUCCEPTAUHM W TPOYMX JOKYMEHTOB ISl 3aIIUTHI.
[lo3uTHBHOE BIEUATIICHWE Y 3AIIUTHUBIIUXCS OCTaBIISA-
€T BpyYEHHE IMIUIOMOB B TOP’KECTBEHHOW OOCTAaHOBKE.
Pacmmpsiercs kpyr 3anmumaromuxcs B OMSAN conckare-

AT THE LABORATORIES OF JINR

JIed U3 Ipyrux opraHuzanuil. Pacter uncio BOBIEUEHHBIX
B MPOLIECC HAYYHOM aTTeCTAllU YUEHBIX U3 CTPaH-ydacT-
aHur OUSN u npyrux rocymapcTs.

B maugane 2022 1. B ¢BSI3H € MOCIIEIHUMH U3MEHEHUSIMA
B 3aKoHOzaTenbeTBE Poccuiickon denepanyn, pekoMeHaa-
musiMu BAK 110 pesynbsraraM MOHHUTOPHHTA JIESITENBHOCTH
mucceprannoHHBIX coBetoB OUSAM, a Takke Ha OCHOBE
HAKOIIJIGHHOTO OIBITa CAMOCTOSITEIBHOTO MPUCYKACHHS
YYEHBIX CTETICHEH OBIJIO TIPOBEICHO OOHOBIIEHUE Oa30BBIX
HOPMAaTUBHBIX JOKYMEHTOB MHCTHUTYTa, periaMeHTHpY-
IOIMX TPOIenypsl HaygHOH artrectammu. C 15 depa-
751 BBEIEHBI B JieiicTBUE HOBBIE pepakiuu [lonoxenus o
TpUCYXIeHUH y4eHbIX creneneid B OSSN, [Tonoxxerns o
mucceprannonHoM cosete OMSAN u [Tomoxenns o KBaiu-
¢ukarmonHoit komuccun OVSAN. TIpu sToM B memsx co-
OmromeHyst IpaB COMCKATEIeH yCTaHOBIECHBI MEPEXOTHbIC
TIOJIOKEHUS: uccepTanyy, HampasieHHble B OVAN mo
BCTYIJICHUS] B CHUTy OOHOBIIEHHBIX ITOJIOKEHHH, paccMa-
TPUBAIOTCS B COOTBETCTBUH C MOIOKEHUSIMH, A€HCTBOBAB-
MIMMH HA MOMEHT TTOJ[a4H.

BHeceHHbIE N3MEHEHHUS CBA3aHbI B OCHOBHOM C IIPO-
LEIypPHBIMH TIONPAaBKaMH M HE 3aTparuBaroT 0a30BbIe
TpeOOBaHUS K COMCKAaTeJIsIM y4YEHBIX CTEHEHEeH M K Juc-
ceprauusiM. B gacTHOCTH, CKOppEeKTHPOBaHBI (hopMa TI0-
Jla4M CBEJCHUI O KaHJUIaTe B WICHBI AUCCEPTAIIMOHHOTO

on scientific attestation on a regular basis within the frame-
work of state monitoring. Since 2022, the amount of infor-
mation required to be provided has increased significantly.

In 2020, there was a difficult period associated with
the forced reorganization of the Dissertation Council ac-
tivity to a hybrid form, allowing members of the coun-
cils, opponents, supervisors and consultants of applicants
to remotely participate in dissertation defense meetings.
Nevertheless, after a short suspension, the activities of the
Dissertation Councils continued even in the context of the
COVID-19 pandemic, subject to the established anti-ep-
idemiological measures and the temporary orders of the
councils due to these circumstances.

The statistics of defenses in the JINR Dissertation
Councils testify to the high interest of applicants in ob-
taining a JINR scientific degree. In the period from
1 September 2019 to 15 March 2022, 45 defenses were
held; 9 doctoral degrees and 36 candidate of science de-
grees were awarded.

A very popular option according to applicants is the
electronic submission of a dissertation and other docu-
ments related to defense. The presentation of diplomas in
a solemn atmosphere leaves a positive impression on the

defenders as well. The number of applicants from other or-
ganizations who are defending at JINR is expanding. The
number of scientists from the JINR Member States and
other states involved in the process of scientific attestation
is also growing.

At the beginning of 2022, the latest changes in the
legislation of the Russian Federation, the recommenda-
tions of the Higher Attestation Commission based on the
results of monitoring the activities of JINR Dissertation
Councils, as well as the accumulated experience of inde-
pendent conferring of scientific degrees have motivated us
to update the JINR’s regulatory documents that are related
to procedures for scientific attestation. On 15 February,
new edition of the Regulations on conferring of academic
degrees at JINR, the Regulations on the JINR Dissertation
Council and the Regulations on the JINR Qualification
Commission were put into force. At the same time, in or-
der to respect the rights of applicants, transitional provi-
sions have been established. In particular, the dissertations
submitted to JINR before the updated provisions come in-
to force are considered in accordance with the Regulations
in force at the time of submission.
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coBeTa M (opMma 3asBICHHUS COUCKATEIsl O IMojave Juc-
CepTaluy K paccMOTpeHuIo M 3amure. Ha nmocTtossHHOU
OCHOBE 3aKpeIyieHa BO3MOXKHOCTH TPOBEJICHHMS 3alIUT C
y4acTHEM 4YJIEHOB AWCCEPTAI[IOHHOTO COBETAa B YJaJICH-
HOM HMHTEpakTHBHOM pexunme. IIpn Takom ¢opmare Ha
3alKUTe OYHO OOs3aHBI MPUCYTCTBOBATh IIPEACENATENh
WM MHOM NpEeNCcenaTesIbCTBYIOIINN, YUEHBIH CeKpeTapb
TTOCTOSTHHO JIeHCTBYIOIIETO COBeTa (MM TEXHUYECKUH
CEKpeTapb pPa30BOTO COBETA) M COMCKarenb. Jois 4ieHoB
JMCCEPTALMOHHOTO COBETA, KOTOPBIE MOTYT Y4acTBOBATh
B 3aCEIaHUM B YIAJCHHOM WHTEPAaKTHBHOM PEKHME, HE
MOYKET MPEBHIMATh 1/2 oT 00IIero yncia y4acTBYIONINX B
3acelaHuy YJIEHOB cOBETa. BBEIEHO 21EKTPOHHOE TallHOE

TOJIOCOBAHHE YWIEHOB JIUCCEPTAlMOHHOTO COBETA IPH y4a-
CTUM KaK MHHMMYM OJHOTO WJICHA COBETa B yNAJICHHOM
WHTEPaKTHBHOM pexume. [Ipn 3ToMm Kaxoit tabopatopun
MIPEAOCTABIEHa BO3MOXKHOCTD Pa3paboTaTh CBOM MOPSIIOK
TIPOBEICHUSI AEKTPOHHOTO TalHOTO TOJI0OCOBAHUS C y4e-
TOM TIOJKEITAaHUH, CBSI3aHHBIX C BEIOOPOM 3JIEKTPOHHON CH-
CTEMBI M TEXHUYECKOI OCHAIIEHHOCTBIO 3ajla 3aceJaHusl.
Pacmpens! 3akiIrodeHHe ANCCEPTALOHHOIO COBETA I10
3alIUTEe ANUCCEPTAIMM U COCTaB aTTECTALMOHHOTO Jena
coMcKaressl. YBEIMUEH NEPUON MEXy 3allUTON nuccep-
TaIUU ¥ yTBEPKJICHUEM PELICHUsI JUCCEPTAHOHHOTO CO-
Bera mpukazom OUAU: Temepp MaHHBINA CPOK HE MOXKET
ObITb MEHEe ABYX MECALEB A BBIACPKHBAaHHUA 00s13a-

Jy6Ha, 26 sHBaps. Y4aCTHHKU TOPKECTBEHHOTO BPYUEHHUS JUILIIOMOB O MPUCYKACHUHN yUEHON CTENICHU

Dubna, 26 January. The participants of the solemn ceremony of conferring diplomas on academic degree

The changes introduced are mainly related to proce-
dural issues and do not affect the basic requirements for
applicants for scientific degrees and dissertations. In par-
ticular, the form for submitting information about a can-
didate to the members of the Dissertation Council and the
form of the applicant’s application for submitting a disser-
tation for consideration and defense have been adjusted.
On a permanent basis, the possibility of holding defens-
es with the participation of members of the Dissertation
Council in a remote interactive mode is fixed. With this
format, the chairman or other presiding person, the scien-
tific secretary of the permanent council (or the technical
secretary of the ad-hoc council) and the applicant must be
present in person at the defense. The proportion of mem-
bers of the Dissertation Council who can participate in the
meeting in a remote interactive mode cannot exceed 1/2 of

the total number of members of the council participating
in the meeting. Electronic secret voting of members of the
Dissertation Council with the participation of at least one
member of the council in a remote interactive mode has
been introduced. At the same time, each Laboratory was
given the opportunity to develop its own procedure for
conducting electronic secret voting, taking into account
the wishes on the choice of an electronic system and the
technical equipment of the meeting room. The conclusion
of the Dissertation Council for the defense of the disser-
tation and the composition of the attestation file of the
applicant have been expanded. The period between the
defense of the thesis and the approval of the decision of
the Dissertation Council by the order of JINR has been
increased: now this period cannot be less than 2 months to
maintain the mandatory period during which an appeal can
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TENBHOTO NEPUOA, B TEIEHHE KOTOPOTO MO-
JKET OBITh MO/IaHa anesuIsIys. 3aKperuIeHbl
obs3arensctBa OUSIM mo pacmmpenuro
nH(pOpMaAIUK 0 paboTe IUCCEPTAIIMOHHBIX
COBETOB, TPEJOCTaBIsIeMOl B pamkax (e-
JIepa’IbHOTO MOHUTOPUHTA.

Ha aBryct 2022 r. 3a1u1anupoBaH nepe-
XOJI TUccepTalmoHHbIX coBeToB OMSN Ha
paboTy 1O HOBOH HOMEHKJIAType Hay4YHbBIX
cnenuanbHocted. [lpu sTom nara 24 aBry-
cta 2022 1. ycTaHOBIIEHAa B Ka4eCTBE Kpaii-
HEro Cpoka OCYILIECTBJICHUS MOTHOMOUYUHN
JUCCEPTALUOHHBIX COBETOB MO JEHCTBY-
el HoMmeHkiatype. Ilmanupyercs, 4yTto
paboTa JMCCepTALMOHHBIX COBETOB IOCIIE
repeperncTpanuy Bo3oOHOBUTCS ¢ 1 CeH-
Ts10ps 2022 1.

O‘ICBI/IJIHO, 4qTO BBICTPOCHHAA B
WHcTuTyTe cucreMa IMPUCYXKAEHUS Yyde-
HBIX CTCIICHEH TIO3BOJIICT HAJESIThCS Ha
JanbHEHIee yBEINYEHHE KOIMYECTBA 3a-
Tt auccepranuii B OMSN u noBeiieHue
MpecTXa JUIUIOMOB  MEXIYHApOIHOMH
MEXXIPaBUTEIECTBEHHOH OPTaHU3AIHH.

AT THE LABORATORIES OF JINR

B. 1O. Kapoicasun, C. B. [lImamos

MonepHusanus
yctanoBku CMS na LHC

Omsuxn OUAN ygacTBytoT B mpoekte « KoMImakTHBIN MIOOHHBIH CO-
nenonn» (CMS) B cocraBe koyutaboparuy HaydHBIX HEeHTpoB Poccun u
ctpan-ydactHun OV (RDMS) co BpemeHn npeniokeHust KOHIEIIHN
aKcrepuMenTa — ¢ 1992 .

Bxian OUSU nonmpa3ymeBan co3iaHue JIETEKTOPOB TOPIEBOM 4a-
CTH 3KCIIEPUMEHTANIbHON ycTaHOBKH CMS, BKIIOYasi MPOEKTHPOBAHNE,
CTPOUTEIHCTBO M SKCIUTyaTallMi0 TOPLEBOTO aJPOHHOTO KaJopuUMeTpa
(HCal) u nepenneii mroonnoii cranimu (ME1/1), B ToM unciie yuactue B
ceaHcax 1o Habopy SKCIEPUMEHTAIbHBIX TAHHBIX U (U3MYECKOMY aHa-
T3y, a TaKke nojyepxanue 3pdexTuBHON paboThl YCTaHOBKH.

[epBrrit 3Tan Habopa IKCIIePIMEHTANTBHBIX JaHHBIX (Runl) mpoxo-
qui B 2009-2012 rr. mpu 3HEPruM CTAJIKUBAIOIIMXCA ITy4YKOB IPOTOHOB
/E =7 u 8§ T2B. B nepuon Runl omaum u3 dhyHIaMeHTaNbHBIX TOCTH-
eHu skcriepumenta CMS craio oTkpsiTHe 6030Ha Xurrca. Kitouesyro
POJTB B PETHCTPAIINHM «30I0TOTO» pacmana HoBoro 603ona (W — ZZ* — 4p)
urpaeT MiooHHas cuctema CMS. Ilepennsist MioonHas cranmus ME1/1,
obnajaroniasi YHUKaJIbHBIMH XapaKTEPUCTHKAMH (IPOCTPaHCTBEHHBIM
paspemierrneM ~50 MKM B BpeMEHHBIM pa3penieHrneM ~3 He), obecnedn-

be filed. The obligations of JINR to expand
information on the work of Dissertation
Councils, provided within the framework of
federal monitoring, were fixed.

In August 2022, JINR Dissertation
Councils are expected to move to work
on a new nomenclature of scientific spe-
cialties. The date 24 August 2022 is set as
the deadline for the powers of Dissertation
Councils under the current nomenclature. It
is planned that the operation of Dissertation
Councils after re-adjustment will resume
from 1 September 2022.

Obviously, the system of awarding sci-
entific degrees built at the Institute allows us
to hope for a further increase in the number
of defenses of dissertations at JINR and for
an increase in the prestige of diplomas of
our international intergovernmental organi-
zation.
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V. Yu. Karjavine, S. V. Shmatov

Upgrade of the CMS
Detector at the LHC

JINR physicists have been participating in the Compact Muon
Solenoid (CMS) experiment as part of a collaboration of scientific cen-
tres of Russia and JINR Member States (RDMS) since the concept of the
experiment was proposed in 1992,

JINR’s contribution was focused on the construction of detectors for
the endcap of the CMS detector, including the design, construction and
commissioning of the Endcap Hadron Calorimeter (HCal) and the for-
ward muon station (ME1/1), and the participation in runs on data taking
and physical analysis, as well as maintaining the effective operation of
the detector.

The first stage of the experimental data taking (Runl) took place in
20092012 at the energy of colliding proton beams Y/s=7 and 8 TeV.
During Runl, one of the fundamental results of the CMS experiment was
the discovery of the Higgs boson. The CMS muon system plays a key role
in registering the “golden” decay of a new boson (h—ZZ"* —4y). The
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BaeT NPEIU3NOHHBIC N3MEPEHHU KOOPAWHAT TPeKa MIOOHA.
Bo BTopom nepuogae (Run2) padorst LHC B 2015-2018 T
sHeprua LHC nocrturna Vs =13 ToB. Monusiii 06beM
9KCIIEPUMEHTAIIBHBIX JIAaHHBIX, 3alIUCAHHBIX B JKCIIEPHU-
MenTe CMS 3a 00a mepuojaa, COOTBETCTBYET MHTEIPAIb-
Hoi cerumocty Ly ~190 p6~ 1.

Bo Bpemst IByX JUIMTENBHBIX TEXHHYECKHX IE€PEphI-
BoB B padore LHC B 2013-2015 rr. u B 2019-2022 rr.
Obuta mpoBezieHa repBas (aza MOJIEpHH3ALUH HKCIICPH-
MeHTanpHOU ycTaHoBKH CMS, obecreunBaromas 3 dek-
THUBHYIO pabOTy BCEX CHUCTEM NPH BBICOKOH CBETHMOCTH
LHC (6onee 103 cm2-¢7') mpu nosbimenun sHeprun

TIPOTOH-TTPOTOHHBIX CTOJIKHOBEHHUH /IO MPOEKTHOTO 3HAYE-
Hus 14 T>B B cucteme LeHTpa Macc.

Crenunanuctsl OUSHN BHecn GOJIBIION BKJIaJL B MO-
JIEPHU3AIHIIO JIETEKTOPHBIX CUCTEM aJIPOHHOTO KajJopuMe-
Tpa U MIOOHHOMU cucreMsl. [IpoBeneHbl 3aMeHa, IpoBeEpKa
¥ BBOJI B KCIUIYaTaILMIO 3JIEKTPOHNUKN CIYUTHIBAHUS U CEP-
BHCHBIX CHCTEM aJ[pOHHOTO KajopuMmeTpa. B pamkax mo-
JIepHU3AIHY MIOOHHOHM crucTeMbl 108 1eTeKTOpOB YeThIpex
MIOOHHBIX CTaHIIHI, PACTIOIOKECHHBIX B 001aCTH OOJIBIITIX
3arpy30K, OCHallleHbl HOBOU 3JIEKTPOHUKOM MMOBBIIIIEHHOTO
owicTpozeiicTBus. Ha puc. 1 mokasan CTeHa JTATETbHON

Puc. 1. Ctenn mutensHoi npoBepku pabdorocnocodbnoctu aerekropos ME1/1

Fig. 1. Stand for long-term testing of the performance of ME1/1 detectors

forward muon station ME1/1, which has unique charac-
teristics (spatial resolution of ~50 pm and time resolution
of ~3 ns), provides precision measurements of the mu-
on track coordinates. In Run2 at the LHC in 2015-2018,
the LHC energy reached y's =13 TeV. The full volume
of experimental data recorded by the CMS experiment
over two runs corresponds to the integral luminosity of
L~ 190 fol.

During two long-term shutdowns of the LHC in
2013-2015 and in 2019-2022, the first stage of upgrading
the CMS detector was carried out. It ensured the efficient
operation of all systems at high luminosity of the LHC
over 1034 cm™2-s7! with an increase in the energy of pro-
ton—proton collisions to the c.m.s. design value of 14 TeV.

JINR specialists have made a great contribution to the
upgrade of the detector systems of the hadron calorimeter
and the muon system. Replacement, testing and commis-
sioning of the readout electronics and service systems of
the hadron calorimeter were carried out. As part of the mu-
on system upgrade, 108 detectors of four muon stations lo-
cated in the high-occupancy area have been equipped with
new high-speed electronics. Figure 1 shows the final stage
of a long-term performance test of the ME1/1 detectors
before their installation into the CMS detector.

Currently, the preparation of the CMS muon system
detectors for Run3 is being completed. This run will last
until the end of 2025 (the expected integral luminosity will
increase to L, ~350 fb1).
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mpoBepku paborocmnocodHOCTH neTexkTopoB MEL/1 mepen
WX MOHTa)KOM B HKCIIEPIMEHTAIbHYIO YCTAHOBKY.

B HacTosmee BpeMsi 3aKaHUMBACTCS MTOJTOTOBKA Jie-
TEKTOPOB MIOOHHOHM cucteMbl CMS Kk TpeTbemy nepuosy
Habopa SKCIEPUMCHTAIbHBIX NaHHBIX (Run3), xoropsrit
npoanutes A0 koHna 2025 r. (okugaeMas HHTerpanbHas
cBeTUMOCTH Bo3pactet 0 L, ~350 p6 ).

Hauunas ¢ 2029 r. mpemycmorpena pabora LHC
npu noBeimeHHON ceetumocty (High-Luminosity LHC,
HL-LHC) — Bmiots g0 7,5-103% cm2-c¢7!, uto mo-
3BOJIUT YBEIMYHTH CTAaTUCTHKY Oojee UeM Ha MOPSIO0K
(L;,~3000 (1)6_1). D10 o00ecreunT ajbHENIIee TIa-
TENBHOC W3YYCHHUE NpPUPOIbI 0030HAa XUITCAa M TOUCK
BO3MOKHBIX OTKJIOHEHUH OT mpejackazanuii CtangapTHOM
mozienn (CM), yka3bIBalOIUX Ha MPOSIBICHHE CUTHAJIOB
HOBBIX (DH3MUYCCKUX SIBICHHUIA. B dYacTHOCTH,

BO)XHO CYIIIECTBEHHO MOBBICHTH TOYHOCThH H3-
MEpEHHUS KOHCTAHT CBsI3M 0030Ha Xurrca (0Xu-
JlaeMasi TOYHOCTh ~3—5 %), Tak Kak HaOoaae-

ra TeKyIeH 4yBCTBUTEIBHOCTH AKCIIEPUMEHTAIBHBIX U3-
MepeHni (CleHapuu ¢ YacTUIIAMU-KaHIU1aTaMH Ha POJb
TEMHOW MaTepHH, PACIINPEHHBIE CYINEePCUMMETPUYHBIC
MOJIETTH, TEOPUH XUITCOBCKOTO TOopTaia # T.1.). Cpemun
HHUX OCOOBIIl MHTEpEC MPEACTABISIIOT MPOLECCHI, B KOTO-
PBIX OJKHJIAETCSI POKACHHUE TAaK HA3bIBAEMBIX JOJTOXKHBY-
mmx HoBbIX yactull (Long-Lived Particles, LLP) ¢ Bep-
MIMHAMH PacIafa, HaXOSIIMMHUCS Ha 3HAYUTEIBHOM (OT
HECKOJIBKHX CAHTHUMETPOB JI0 IECSITKOB METPOB) PacCTOsi-
HHUH OT TOYKH B3aUMOACHCTBHS IIyIKOB ITPOTOHOB (pHC. 2).
Taxoke pa3nTUIHbIe CIICHAPUH TIOMCKa HOBOU (pr3uKH mpet-
CKa3bIBAIOT POJKAEHHE YaCTHII C TOTIEPEUHBIM UMITYIIECOM,
HaMHOTO TIpeBBIMAOIMUM uX Maccy (boosted objects). Kax
CJIE/ICTBHE, TPOAYKTHI UX paclajia MpeICTaBIAIOT COO0H
OYEHb Y3KHE CTPYH, IEPECEKAIOIINECS B IPOCTPAHCTBE.

Puc. 2. Bo3moskHbIe TOIONIOTUU
COOBITHI IPH POXKIICHUH HOATOKUBYINX dacTur (LLP)

MBIl BKJIQJ{ OT POXKJICHUSI HOBBIX YaCTHI[ MOJKET
OKa3aThCs TOpPa3I0 MEHbIIE TEKYIICH TOYHOCTH
mmepenuit  (10-30%). VYBenuueHnue craTH-
CTUKHW HAaHHBIX MO3BOJIUT OCYHICCTBUTH IMOUCK
npoteccoB 3a pamkamu CM, KOTOpbIE XapakTe-
PH3YIOTCSI CEUCHUSIMH, JISKAIMMHU HHXKE OPO-

Starting from 2029, the LHC is expect-
ed to operate at increased luminosity up to
7.5-10%* cm™2-s7! (High Luminosity, HL-
LHC). It will increase the statistics by more

] Disappearing or
Displaced kinked tracks

multitrack vertices .
Nonpointing

(converted) photons

Displaced leptons,

lepton-jets, Emerging jets
or lepton pairs
Trackless,
low-EMF jets
Quasi-stable
Multitrack vertices in the charged particles

muon spectrometer

than an order of magnitude (L;,,~3000 fb1).
This will further allow studying thoroughly the

nature of the Higgs boson and searching for

possible deviations from the SM predictions, indicating
the manifestations of signals of new physical phenomena.
In particular, it is important to significantly improve the
accuracy of measuring the coupling constants of the Higgs
boson (expected accuracy is ~3—5%), since the observed
contribution from the production of new particles may be
much less than the current measurement accuracy (10—
30%). The increase in data statistics will allow us to search
for processes beyond the SM, which are characterized by
cross sections that are below the threshold of the current
sensitivity of experimental measurements (scenarios with
dark matter particle candidates, extended supersymmetric
models, Higgs-portal theories, etc.). Among them, we are
particularly interested in processes in which the produc-
tion of long-lived particles (LLP) is expected with decay
vertices located at a considerable (from several centime-

Fig. 2. Possible topologies of events at the production of long-lived
particles (LLP)

ters to tens of meters) distance from the interaction point
of proton beams (Fig. 2). Also, various scenarios for the
search for new physics predict the production of particles
with a transverse momentum much larger than their mass
(boosted objects). Consequently, their decay products are
very narrow jets overlapping in space.

The registration of such processes requires a signif-
icant expansion of the possibilities of the event selection
system, along with the use of nonstandard algorithms for
event reconstruction, for example, reconstruction of tracks
and measurement of particle energy using muon stations
without using a tracker. Good separation of double jets,
especially at high interaction density, requires a calorim-
eter with good longitudinal and transverse segmentation,
which facilitates the measurement of particle flow energy.
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Jlns peructpanyuy TakuxX MPOIECCOB Tpedyercs cy-
IIECTBEHHOE PACIIMPEHHE BO3MOXKHOCTEH CHUCTEMBI OT-
00opa COOBITHIA, a TAKXKE HCIIOIH30BAHUEC HECTAHIAPTHBIX
ANTOPUTMOB PEKOHCTPYKIINU COOBITHI, HAIIPUMEpP PEKOH-
CTPYKI[MH TPEKOB M M3MEPEHUS DHEPTUH YaCTHI[ C TIOMO-
[[bI0 MIOOHHBIX CTaHIUI 0e3 mpuBieUYeHus Tpekepa. s
JYYIIETo pa3[aeNieHusI IBOMHBIX CTPYH, 0COOCHHO B YCIIO-
BUSAX BBICOKOH IIJIOTHOCTH B3aMMOJIEHCTBHI, HEOOXOIUM
KaJIOpUMETP € TAKOM MPOJIOJIBHOW U MONEPEYHON CerMeH-
TaIed, KoTopasi 00JerdyaeT U3MEpEeHNUe YHEPTUU MOTOKa
YaCTHII.

IIpu yBenuueHUH CBETUMOCTH KoJLlaizepa IeTeKTo-
PBI U JICKTPOHUKA CYUTHIBAHHUS JIOJDKHBI OBITh aIaTHPO-
BaHBI JUTS Pa0OTHI B YCIIOBHSAX CYIIECTBCHHO YBEITHUCHHBIX
panmanuoHHbIX 3arpy3ok. @mukamu OV npoBoautcs
KOMIUIEKCHOE UCCIIeIOBaHUE JeTrpajallui TapaMeTpoB Jie-
TEKTOpoB npu padote B ycnosusix HL-LHC.

Bropas ¢aza monepumsarmmu CMS it paboTHI B pe-
skume HL-LHC naunetrcs B 2026 1. 1 3aTpOHET BCe KIIIOYe-
BEIC JICTCKTOPHBIC AIIEMEHTHI YCTAHOBKH: TPEKEP, KaJOpH-
METpPBI U MIOOHHYIO cuctemy. OIS nmpuHIMaeT akTuB-
HOE y4yacTHe B MOJEPHM3AIMH MIOOHHOH cuctemMbl CMS
U B CO3/IaHUU KaJOPUMETPA C BBHICOKOH IPaHyISPHOCTHIO
(HGCal). Beimonaen 60mb10# 00beM HAyYHO-HCCIIe0Ba-
TEJIbCKUX U OIBITHO-KOHCTPYKTOPCKKX padoT, HAIIPaBJICH-

HBIX Ha WCCJIEJIOBAHNE PAJNAlMOHHBIX CBOWCTB MaTepu-
aJIOB U ITOUCK TCXHUYCCKUX peHIeHHfI B CO3IaHUU HOBBIX
CHCTEM JIETEKTOPOB.

Corpynnuku OMSIM coBmMecTHO €O crenuagucTa-
MH U3 bermopycckoro rocyaapcTBEHHOTO YHHBEpCHUTETa
(MUHCK) aKTHBHO y4YacTBYIOT B CO3JaHUHU JIETEKTHPYIO-
mux aaeMeHToB (kaccer) kanopumerpa HGCal, cocro-
SIIUX 13 KPEMHHEBBIX CEHCOPOB M CHMHTWIIISIIIMOHHBIX
MOAyJIeH, CMOHTHPOBAHHBIX HA MEIHOW MTAHEIH OXJIaXKe-
Hust. KpoMe Toro, onpenensiomuii BKJIaa HAIUX CIenna-
JIMCTOB BHECEH B Pa3pabOTKYy, MOJICTUPOBAHHE 1 CO3/JaHNE
CTeH1a st TpoBepKH paborocnocodHocTr kaccer HGCal.
VcnibITanus, BKJIIOYAsi TECTHI ¢ KOCMHUYECKHUMH JIydaMH,
6y]1yT MMPOBOJAUTHECA B CHEIUAJBHBIX YCJIOBUAX — IIPU
Temmneparype nomerieHus —35 °C B TeueHHe AByX HeJelb.

As the luminosity of the collider increases, the detec-
tors and readout electronics must be adapted to operate at
significantly increased radiation loads. JINR physicists are
conducting a comprehensive study of the degradation of
detector parameters when operating under HL-LHC con-
ditions.

The second phase of upgrading the CMS detector
to operate in the HL-LHC mode will begin in 2026 and
will affect all the key elements of the detector: tracker,
calorimeters, and muon system. JINR takes an active part
in the upgrade of the CMS muon system and in the con-
struction of the High Granularity Calorimeter (HGCal). A
large amount of research and development work has been
carried out, aimed at studying the radiation properties of
materials and choosing technical solutions in the develop-
ment of new detector systems.
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The JINR group, together with specialists from the
Belarusian State University (Minsk), actively participates
in the construction of detecting elements (cassettes) of
the HGCal. These cassettes consist of silicon sensors and
scintillation modules installed on a copper cooling panel.
In addition, our specialists have made the decisive contri-
bution to the development, simulation and construction of
a stand for testing the performance of HGCal cassettes.
Tests, including those with cosmic rays, will be carried out
under special conditions in the laboratory at a temperature
of =35°C for two weeks.
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K. A. Myxun

O xoxe padoT Mo 3aIyCKY MATHUTA
nerekrTopa MPD: ucnpiTaHusi HAYAJIUCH!

ITocne ycmemHo#l yCTaHOBKM COJNI€HOUAA B MarHu-
torpoBo mEkeHepamu ASG superconductors mpoBeze-
HO KOMITBIOTEPHOE MOJEIHPOBAaHHE MArHUTHOTO MO
C LIEIbI0 ONpPENENCHHs BIMSHUS OTKIOHEHWH, IOSBUB-
IIMXCSI IPU YCTAaHOBKE COJICHOWA B MarHUTONPOBOJ (KO-
TOpBIE OKa3ajHCh B Iperenax AOMycKa U COCTaBHIU IO
BEPTUKAIBHOI ocu He Oomee 0,5 MM, a IO TOPU3OHTANb-
HOU — 2,4 MM OoT HOMHUHaA). [To nHpOpMaUU TPOU3BO-
qutenst — komnaHuu ASG, 3TU OTKJIOHEHHs HE BIMSIOT
Ha OJHOPOJHOCTH MarHUTHOTO IOJIS, M JIOTIOJTHUTEIbHAS
IOCTHPOBKA MOJIOXKEHUS COJICHOU A B MAarHUTOIIPOBO/IE HE
Tpebyercst. C yueToM 3TOro cosieHOu T ObLT 3aMKCUPOBaH
B CBOEM IIOJIOXKEHHH, M HAYaJIaCh IOATOTOBKA K €T0 UCIIbI-
TaHUSIM.

Jlo 3amycka MarauTa B paboTy C OXJIaKAECHHEM JI0
4,5 K u HayaJia MAarHATHBIX U3MEPCHUN HEOOXOIUMO BBI-
MOJTHUTH OOJBIION IMKI padoT Mo cOOpKe CoNeHOmIa U
€ro y3JI0B: TIPOBECTH UCTIBITAHHS HA MPOYHOCTH U TepMe-

TUYHOCTb, DJIEKTPHUYECKHE TECThI, OCYIIECTBUTh COOPKY
Y VICTIBITAHNSI KPUOTEHHON CHCTEMBI, @ TAKXKE BBIITOJIHUTD
MOHTaAX U IIOAKJIIFOUCHUE BOAAHOI'O OXJIAXKIACHHUA CHCTEM
JIEKTPOITUTAHHSI COIEHOU1A.

VcnibITaHus CONEHONA MPEIIONaraoT IIPOBEPKY €ro
BaKyyMHOI'O 061)eMa Ha TCpMETUYIHOCTb, @ TAKKE KOHTY-
POB a30THOTO TEIUIOBOT'O 3KPaHa M LUPKYISIMN KHIKOTO
TeIHs Ha MIPOYHOCTb U TePMETHIHOCTb. OHH IPOBOAATCS
BaKyyMHBIM METO/IOM IpH (POHOBOM 3HAYEHHH TEUEHCKa-
Tens He Xyke yeM 2 - 1078 mMOap - 1/c U 1Ipu 1aBjieHMH He
BbIIe yeM 5-10~* mbap B oObeme conenouza. JaHHble
TpeOOBaHMST 3aJaHBl TPOM3BOJUTENEM U  ITO3BOJISIOT
OIIPEAEIATh Jake He3HauuTesbHble Teun. IIpoBepka me-
JIOCTHOCTH BaKyyMHOT'0 00beMa COJICHOM/Ia IIPOBOANIACH
myTeM 00ZyBa TeJMeM CHApyXH BCEX CBAPHBIX IIBOB, a
TAKXKE TIIYyXHX q)HaHHeB, KOTOPbIC 6I>IJ'II/I YCTaAHOBJICHBI
BMECTO TPAHCIIOPTHBIX MITU(TOB, MPEIOXPAHSIONINX BCE
BHYTPEHHEE 00OpYIOBaHHUE, TEIUIOBBIE MOCTHI, OTIOPHI H

K. A. Mukhin

On the Launch Status of the MPD
Detector Magnet: We Started Tests!

After the successful installation of the solenoid into
the magnetic circuit, engineers of ASG Superconductors
performed a computer simulation of the magnetic field.
The simulation was aimed to determine the effect of devi-
ations that appeared while installing the solenoid into the
magnetic circuit. These deviations were within tolerance
and amounted to no more than 0.5 mm along the vertical
axis and 2.4 mm along the horizontal one from the nomi-
nal value. According to the manufacturer, the ASG compa-
ny, these deviations did not influence the uniformity of the
magnetic field, so there was no need to perform additional
adjustment of the solenoid position in the magnetic circuit.
Taking this into account, the solenoid was installed in its
position, and we started preparing for its testing.

Before the magnet is put into operation with cooling
up to 4.5 K and we start performing magnetic measure-
ments, we should carry out a lot of work on the assembly of
the solenoid and its elements. We should conduct strength
and leak tests, perform electrical tests, assemble and test
the cryogenic system, as well as assemble and connect the
water cooling of the solenoid power supply systems.

The solenoid tests involve checking its vacuum vessel
for leakage, as well as the nitrogen thermal shield loop and
the loop of liquid helium circulation for strength and leak-
age. These tests are performed using the vacuum method
at a background value of the leak detector of not worse
than 2-10~8 mbar-1/s and at a pressure not exceeding
5-10~* mbar in the solenoid volume. These requirements
are given by the manufacturer and allow us to determine




B JIABOPATOPUAX MHCTUTYTA

AT THE LABORATORIES OF JINR

TpyOOIPOBOAKI (KaK yKa3aHO B JOKyMeHTax, cold mass)
OT MOBPEX/ICHNUS IPU TPAHCHIOPTUPOBKe. B ciryyae morma-
JIaHUSI TETHS B OTKaYMBAEMBbIN 00BbEM MOJIEKYJIa TeJHs Jie-
TEKTUPYETCSI TeUEHCKATEIIEM.

Jliist IpoBepKN Ha TePMETUYHOCTh a30THOTO W Telu-
€BOT'0 KOHTYPOB BHYTPb Ka)kK/I0TO U3 HHUX ITOJAETCsl TeITNH
o naBieHueM 10 u 25 6ap coorBeTcTBeHHO. B citydae
TEYW TeJMH TaK)Ke MOMNaJeT B OTKAaYMBACMbIH 00beM, U
Teub Oyner oOHapyxkeHa. ClieyeT OTMETHTh, YTO JaBJie-
HUE BO BpeMsl HCIIBITAHUI IpeBbIaeT padouee B 1,5 pasa,
YTO TOBOPUT O JIOIOJIHUTEIFHOM 3amace MPOYHOCTH H3Jie-
JUISL.

Cunamu cotpynaukoB JI®BD, 3aHATEIX Ha WCTBITA-
HUSIX COJICHOWAA, pH ydacTuu kosuier u3 JIHD Obia pas-
paboraHa u cornacoBaHa co cnenuamuctamu ASG cxema
WCIIBITaHHM, @ TAK)KEe M3TOTOBJICH UCIIBITATENbHBIN CTEH]I,

BKJIFOUAIOLIMI B ce0si BAKyyMHOE 00Opy/IOBaHKe, pe/o-
XpaHUTEIbHBIC ¥ YIPABJSIFOIIUC KJIANlaHbl, TICPEXOTHUKA
" (IaHIEeBbIC COCTMHEHUS MMOIKIIOUYCHHS CHCTEMBI K HC-
neITBIBaEMOMY 00beMy. [IporecTupoBana n aganTupoBaHa
O] UCIIBITAHHSI BAaKyyMHAsl CHCTeMa cojieHona (puc. 1).
CekropoM uH)eHepHO# nomaepxku MPD Obiia pa3pado-
TaHa TPOrpaMMa aBTOMATHYECKOTO YIPABICHUS BaKyyM-
HOUW CHCTEMOI1, MPEA0TBPALIAIONIasi BEIXOJ U3 CTPOsi 000-
PYIOBaHUS WM Pa3TePMETH3ALNIO COICHONIA B TIpoIiecce
HCTIBITAHUH.

VcneiTanus, ctapT KoTopeiM fman aupextop OWSAN
I B. TpyOHUKOB, TPOBOAMIKNCH CHJIAMH CIICIIHAIUCTOB
OUAUN B mpucyrcTBun uHcekropa ot ASG. Ilo pe3yis-
TaraM HMCHBITAHUI OBUIO YCTAHOBJICHO, YTO BaKyyMHBIH
00beM W (UaHIBl HA TOpLAX COJCHOMIA TEePMETHUYHBI
Taxke ycHemmHo MpoIuen TecT Ha YTEUKy M TeJHeBbIil

Puc. 1. UcnpiTanus
W HaJlaJlka BaKyyMHOM
CHCTEMEI COJIEHOM/IA

Fig. 1. Testing and tuning
of the vacuum solenoid
system

even minor leakage. We have tested the integrity of the
vacuum volume of the solenoid by blasting from the out-
side all the welds, as well as the blind flanges that were
installed instead of transport pins with helium. These pins
protect all internal equipment, thermal bridges, supports
and pipelines (all this is called “cold mass” in the docu-
ments) from damage during transportation. If there is any
helium in the pumped volume, the helium molecules will
be detected by the leak detector.

To test the nitrogen and helium loops for leakage, he-
lium is supplied inside each of them with a pressure of
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10 and 25 bar, respectively. In case of leakage, helium
will also get into the pumped volume and we can detect
the leakage. It is worth noting that the test pressure ex-
ceeds the working one by 1.5 times, which indicates an
additional margin of strength of the product. Employees of
VBLHEDP, taking part in the solenoid testing, together with
their colleagues from FLNP and ASG, developed a plan
for conducting the tests. A test bench was also produced,
including vacuum equipment, safety and control valves,
adapters and flanges for connecting the system to the test-
ed volume. The vacuum solenoid system was tested and
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Puc. 2. Jlokanuzamust (a)
u peMoHT (b) a30THOTO KOHTYpa
TEIIIIOBOTO JKpaHa COJICHON 1A

Fig.2. Localization (a) and
repair (b) of the nitrogen loop of
the solenoid thermal shield

Puc. 3. TIposepka
LEJIOCTHOCTH CBEPXIIPOBOISIIMX
kabeelt OOMOTKH COJIEHOH/ 1A

Fig. 3. Testing
the integrity of superconducting
cables of the solenoid winding

adapted for testing (Fig. 1). The MPD Engineering Support
Sector specialists developed a programme for automatic
control of the vacuum system that prevents equipment
failure or solenoid loss of sealing if some accident occurs
during testing.

JINR specialists conducted the tests in the presence
of inspector from the ASG company. The start of the
tests was given by JINR Director G. Trubnikov. The test
results showed that the vacuum volume and the flanges
installed at the ends of the solenoid are sealed. The heli-
um loop also successfully passed the leak test. However,

the nitrogen loop failed the test. JINR specialists discov-
ered a leakage in the nitrogen shield loop. As a result of
the search, a leakage was found and localized on the tee-
joint, in the welded joint of the copper pipeline. JINR and
ASG specialists jointly developed a leakage prevention
programme. Subsequently, the leakage was stopped, and
repeated testing showed the sealing of the loop within the
specified parameters (Fig. 2).

In addition to strength and leak tests, the specialists
of Protection of Electrical Devices group conducted elec-
trical tests of the integrity of the superconducting solenoid
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KoHTYp. OmHako OblTa BBISBICHA T€Yh KOHTYpa a30THO-
ro sKkpaHa. B mpoiecce noucka teub OblLia OOHapyKeHa
Ha TPOWHHUKE — B MECTE MaiiKK MEJHOro TpyOOoIpoBoa.
[pencrasurensamu ASG u OUSAN Obima pa3paborana u
COINIacoBaHa IporpaMMa peMOHTa, TeUb Oblila YCTpaHeHa,
a MOBTOPHBIE MCIBITAHUS MOKA3aJId TepPMETHYHOCTH KOH-
Typa B IIpe/iesiaX 3aJaHHbIX TTapaMeTpoB (puc. 2).

CHe]_[I/IaHI/ICTaMI/I TpynIibl 3alINUTHI OJICKTPOTEX -
HUYECKUX YCTPOMCTB OBUIM IIPOBEIICHBI 3JIEKTPUYECKUE
WCIBITAHUS 1IEJOCTHOCTH CBEPXIIPOBOISLICH OOMOTKH
COJICHOW/IA, & TAKKe Ha OTCYTCTBHE KOHTaKTa OOMOTKH H
Kopityca cosnenouna (puc. 3).

B 310 e BpeMsi COTpYTHHUKH J1a00paTOPUH COBMECT-
HO ¢ nipencTtaButesiMu ASG mpoBenn paboTHI 1O MTPOBEp-
Ke pPabOTOCIIOCOOHOCTH Pa3beMOB, PACIIOIOKEHHBIX Ha
TOpLAX COJICHOM[A, OT KOTOPBIX B CHUCTEMY KOHTPOJSI U
YIIPABJICHHUS MTOCTYIAIOT YIPABISIOMINE U HHPOPMALIHOH-
HBIE CHTHAJIBI, @ TAKXKE IPOBEPUIIN AATYUKH TEMIIEPaTypbl
n HarnpspkeHust. CieayeT OTMETUTb, 4TO 3TO ObLIa Kpomo-
TIIMBAas U OTBETCTBEHHAs pabora. Bcero Ha 1esl0CTHOCTH
06110 00cIe10BaHO 0KOJIO 450 Kabenei. B xome mpoBepku
pa3beMoB OBUIO BBISIBJICHO, YTO OJUH M3 HUX BBIIIEN U3
CTPOSI M MOJUICKUT 3aMEHE, KOTOPYIO IIPOU3BENHN CIICLHa-
nuctel ASG. IToBTOpHAas poBepKa mokasaia, 9To Bee JaT-
YHKH M Pa3beMbl HAXOATCS B pabovyeM COCTOSTHHH.

AT THE LABORATORIES OF JINR

ITponomxaroTcst pabOTHI B TOMEIIEHUSX, TPUMBIKAIO-
IUX K TOHHEIIO YCKOPUTEIIA: MOHTAXX CUCTEMBI BOAAHOT'O
OXJIQK/ICHHS AJICKTPOITUTAHHS COJICHOUAA U €ro KOppeK-
THPYIOMINX KaTylIeK. XJIaJareHTOM KOHTYpa OXJIQXKICHUS
ABJIAETCS JIeMUHEPAIN30BaHHAsl BOJA, LMPKYIHPYIOIIAs
M0 3aMKHYTOMY KOHTYpY. TeruiocheM OCYyIIECTBISIETCS B
IUTACTHHYATHIX TEINIO0OMEHHHKAX.

[IpoBoauTCs MOHTaX CI1a0OTOYHBIX Kabenel CoIeHo-
uja, a TaKke NpoBepka ux padorocrnocobHocTH. [Tocie
IIPOBEPKHM MOHTa)KHBIE JIeca BOKPYT cojieHouaa OynyT pa-
300paHbl U HAYHETCS COOpPKa MarHUTONIPOBOnA (YCTaHOB-
Ka OTIOPHBIX KOJIell, a Takke 0ajok) 6e3 BepxHeil Oaku,
KOTOpasi JIOJDKHA OBITh YCTaHOBIICHA I10CIE YaCTHYHOM
cOOpKH y3J1a MOAKIIOYEHUS] TPYOOTIPOBOIOB OXJIaXKACHHS
COJICHOMIA, CBEPXIPOBOIAIINX KaOeneil u BakyyMHOH py-
OalIkd K KOHTPOJIBHOMY COCYIy Jbloapa. 3areM Ha oue-
penu paboThI IO N3MEPEHUIO TIOJIOXKEHHS BCEH KOHCTPYK-
ouu (MarHUTONIPOBO/Ia M COJICHOWAA) U (DHHAIIBHOTO
omnpenesieHus OTKIOHeHU . [lapamieabHo ¢ 3TOl paboToit
cneruanucramu OSSN u ASG npoBonsTes pazpaboTka u
COITIacOBaHME IUTaHa paboT MO cOOPKE KOPPEKTUPYIOMINX
KaTyIIeK MarHuTa U UX yCTaHOBKH B IOJTIOCA.

winding, as well as of the absence of electrical short be-
tween the winding and the solenoid surface (Fig.3.).

At the same time, specialists of the Laboratory, to-
gether with ASG representatives, tested the performance
of connectors located at the ends of the solenoid, from
which control and information signals are transmitted to
the monitoring and control system; temperature and volt-
age sensors were tested as well. It is worth noting that it
was painstaking and responsible work. In total, about 450
cables were tested for integrity. While testing, we found
that one of the connectors had failed, and ASG specialists
replaced it. A follow-up testing showed that all the sensors
and connectors were fully operational.

In addition, we continue working in the buildings ad-
jacent to the accelerator tunnel, namely, we continue to
install the water cooling system of the solenoid power sup-
ply and its correcting coils. The coolant of the cooling loop
will be demineralized water circulating in a closed loop.
Heat removal will take place in plate heat exchangers.

Low-current solenoid cables are being installed and
their performance is being tested. After testing, the scaf-
folding around the solenoid will be disassembled and the
assembly of the magnetic circuit (installation of support
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rings and plates) will begin without the upper plate. This
plate will be installed after partial assembly of the connec-
tion unit of the solenoid cooling pipelines, superconduct-
ing cables and the vacuum jacket to the control Dewar.
After assembly, we will measure the position of the entire
installation (magnetic circuit+solenoid) for the final de-
viations. At the same time, JINR and ASG specialists are
jointly developing a work plan for the assembly of correct-
ing magnet coils and their installation into the poles.
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N3oTonHO-UACHTUPUIUPYIOLIAS
HEUTPOHHAA pedieKTOMeTPu
Ha cniekTpoMerpe PEMYP peakropa UBP-2

Ha nmmynmscaOM peaktope UBP-2 (JIHO OUAN) ak-
THUBHO MPOBOAATCS MCCIECOBAHUS IPAaHUI] pa3/iena B reTe-
POCTPYKTypax ¢ MPUMEHEHHEM HEHTPOHHOTO pacCesHHs.
Bonbiioit kiace 3a1ad 1o JaHHOMY HallpaBJICHUIO IIOCBS-
IIEH M3YYEHHWIO CBOWCTB TOHKOIICHOYHBIX T€TEPOCTPYK-
TYp, aKTyaJlbHOE 3HaY€HHE KOTOPhIX 00YCIJIOBICHO Pa3BHU-
THEM HAHOMIEKTPOHWKH M CIIMHTPOHUWKH. s pemenus
TaKUX 3aJla4 UCIIONb3YeTCsl peIEeKTOMETP MOJISIPH30BaH-
HbIX HelitpoHoB PEMVYP (8-if kanan peakropa MBP-2).
MeTton HEHTPOHHOH pedIEKTOMETPUH 3aKIYacTCsl B
PEerucTpauuy OTPaKEHHOTO OT TeTEPOCTPYKTYpPbI CKOJ-
JIMMUPOBAHHOIO ITyYKa TEIUIOBBIX HEUTpOHOB. HelTpon
“MeeT COOCTBEHHBI MOMEHT, YTO TI03BOJISIET UCCIIEI0BATh
pacmnpesiesnieHe HaMarHU4eHHOCTH BHYTPU T€TEPOCTPYK-
Typsl. OCOOCHHOCTh METONa HEUTPOHHOH pedieKTome-
TPUU — PETUCTpaLUsl CyMMAapHOM SHEPruu B3auMOIEH-

V. D. Zhaketov, Yu. V. Nikitenko

CTBHSI HEHTPOHOB C 3JIEMEHTaMH CPEeIbl, pacTpeieIeHHbI-
MH 10 TIyOMHE CTPYKTYpPhI. B KauecTBe A0MOTHEHUS OBLIO
TIPEUIOKEHO TIPH TIOTIOMICHUN HEHTPOHOB PAa3TUIHBIMU
M30TOMAMU PETUCTPUPOBATH BTOPHYHBIE M3JIyYEHUS: 3a-
PSOKCHHBIC YaCTHIIBI, TaMMa-KBAaHTBI, OCKOJIKH ICIICHHS
sinep. JlonmomTHUTENbHbIE KaHAbl PETUCTPALIUN TTO3BOJISIIOT
HapsTy ¢ TOCTPOSHUEM TPOQIIIS CpeHeit (10 TOBEepXHO-
CTH) TUIOTHOCTH U3 HEUTPOHHOH pedIeKTOMETPUH Ompe-
JIENUTH TPO(UIH pacTpeeNieH s OTISIEHBIX 3JIEMEHTOB
0 TITyOUHE CTPYKTYPBIL.

C 2014 r. mpoBOANTCS MOJEPHHU3ALUS PEIICKTOMET-
pa PEMYVYP, nanpapnennas Ha co3aHue pa3iMYHbIX Ka-
HaJOB pEerucTpauuy BTOPUYHOro wu3iIydeHus. IIpoext
peanmsyercss B Koiutabopanuu IByX otaenenuii JIHO:
HCHTPOHHBIX WCCICIOBaHUN U pa3paboTok B oOIa-
ctu  KoHzaeHcmpoBaHHBIX  cpexn  (FHO.B.Huxkwurenko,

Isotope-Identifying Neutron Reflectometry on
the REMUR Spectrometer of the IBR-2 Reactor

At the IBR-2 pulsed reactor of FLNP JINR, studies
of heterostructures interfaces are actively carried out us-
ing neutron scattering. A specific class of problems in this
area is the study of the properties of thin-film heterostruc-
tures, the relevance of which is associated with the devel-
opment of nanoelectronics and spintronics. To solve such
problems, the REMUR reflectometer of polarized neutrons
(beamline 8 of the IBR-2 reactor) is used. The method of
neutron reflectometry is based on the detection of a colli-
mated beam of thermal neutrons reflected from a hetero-
structure. The neutron has its own moment, which makes it
possible to study the distribution of magnetization within
the heterostructure. A feature of the neutron reflectome-
try method is the determination of the total energy of the
interaction of neutrons with elements of the medium, dis-
tributed through the depth of the structure. In addition,
it was proposed to detect secondary radiation during the
absorption of neutrons by various isotopes: charged par-
ticles, gamma rays, nuclear fission fragments. Additional

channels make it possible, along with the determination of
the average (over the surface) density profile by neutron
reflectometry, to obtain the distribution profiles of individ-
ual elements across the depth of the structure.

Since 2014, the REMUR reflectometer has been under-
going modernization in order to provide various channels
for detecting secondary radiation. The project is carried
out in collaboration between two departments of the Frank
Laboratory of Neutron Physics: Department of Neutron
Investigations of Condensed Matter (Yu.Nikitenko,
A.Petrenko, V.Aksenov, V.Zhaketov) and Division of
Nuclear Physics (Yu. Kopach, N. Gundorin, Yu. Gledenov,
K.Khramko, E.Sansarbayar). First experiments on the
detection of secondary radiation from layered structures
were carried out in 1998-2000. The advantage lies in the
fact that the IBR-2 is a pulsed source, on which the time-
of-flight method allows obtaining data for various neutron
energies in one measurement. This fact reflects a signifi-
cant advance in the implementation of the concept of de-
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A.B.Ilerpenko, B.JI. Akcernos, B. /1. )KakeToB) u ssaepHOit
¢msukn (YO.H.Konau, H. A.I'ynnopun, FO. M. I'menenos,
K. Xpamko, D.Cancapbasip). [lepBbic 3KCIIEPUMEHTHI 110
perucTpanyuy BTOPUIHOTO U3IIyYEHUsI OT CIIOUCTBIX CTPYK-
Typ ObuTH TTpoBeneHs! B 1998-2000 rT. bonpmum npenmy-
LIECTBOM 0Ka3a0ch T0, 4To MBP-2 sBnsieTcst UMIMyIbCHBIM
HCTOYHUKOM, Ha KOTOPOM, IPUMEHEHssi METOJl BPEMEHH
MIPOJIETa, MOXKHO 3a OJHO M3MEPEHHE TMOIY4IHTh HH(pOp-
Malyio ISl pa3uuHbIX 3HAYCHUH SHEPTUM HEHTPOHOB.
JanHblil GakT oTpaskaeT CyIEeCTBEHHOE MPOJBIKEHUE B
peanu3aniy KOHLIEIINH PEruCTPAii BTOPUIHOTO HU3Iy-
YEeHUsS] Ha HEHTPOHHBIX peIeKTOMETpax 10 CPaBHEHHIO
C NMPEIbLIYIMMHU paboTaMK B 3TOM HalpaBJICHUU: I1EPBOE
H3MEpEeHNe BTOPUYHOTO M3JIy4€HHs B BHJE TaMMa-KBaH-
TOB NIPHU OTPAKECHUH HEHTPOHOB OT CTPYKTYPHI, COfIEpXKa-
1Iel cJI0M raJJoMHMS, KOTOPBIH 00JaaeT OOIBIINM cede-
HueM peakuuu (N, y), 6bu10 ipoBezieHo B 1994 1. B CIHA
Ha CTAllMOHAPHOM HCTOYHHMKE HEHUTPOHOB C MOCTOSHHOM
JUTMHOM BOJIHBI HEHTpoHA. Tarke CyIIecTBEHHBIM pa3BH-
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THEM SIBJISIETCS TIOJyYeHWE CHTHaJIa OT 00pas3IoB CO CIIO-
SIMM U30TOIA JIUTHSA-0 B BUAC TPUTOHOB U aJ'Ib(ba—‘laCTI/IH.

K Hacrosiimemy BpeMEHM OCHOBHBIE PaOOTHI 110 CO3-
JAHUIO METONa W30TOMHO-HACHTUHUIMPYIOmed ped-
JIEKTOMETPUM HEUTpOHOB Ha crekrpomerpe PEMYP
3aBeplIeHbl. Peann3oBaHbl M IPOTECTUPOBAHBI KaHAJbI
PETHUCTpAIIUH BTOPUYHOTO W3ITyUCHUS: 3apsDKCHHBIX dYa-
ctur; [1], raMMa-KBaHTOB W HEUTPOHOB, HCIIBITABIINX
nepeBopoT cnuHa [2]. Ha puc. | npencrasineHs! HOHU3a-
[MOHHAsl KamMepa Ha HEHTPOHHOM ITydKe JUIs W3MEPEHUS
CIEKTPOB 3apsDKEHHBIX YacTWI] W ee cxeMa. KapruHa
WHTEHCUBHOCTH HEWTPOHOB Ha JETEKTOpE M KapTa pac-
TIpECICHUs 3apSDKCHHBIX YaCTHI, TTOJYYEHHBIX IS
CTPYKTYPHI CO CIOSMH H30TOIA JUTHUA-0, TPOIEMOHCTPH-
poBansb!l Ha puc. 2. Ceifuac A U3MEpEHHH TOCTYITHEI He-
CKOJIBKO JICCATKOB M30TOINOB M MAarHWTHBIX JJIEMEHTOB.
[TponeMOHCTPUPOBAHO, YTO METOJ MO3BOJSIET HCCIEN0-
BaTh B CIIOHCTHIX CTPYKTypaxX NPOCTPAHCTBEHHBIA IIPO-
¢bub (pacrpeseneHne) MUPOKOTo Kpyra U30TOIOB U Mar-
HUTHBIX SJIEMEHTOB C pa3pelieHueM 1 Hm.

Puc. 1. @) Nonmsammonnas kamepa (1), ycranoBnenHast B rounometpe (2) ciekrpomerpa PEMVYP; b) cxema nonusanmonHoit
KaMepsl: 1 — IMy4oKk HEWTPOHOB; 2 — BXOIHOE U BBIXOAHOE OKHA; 3 — KaTo[; 4 — CeTKa; 5 — paMKa CeTKH; 6 — KOJUIeKTOp (aHOM)

a

Fig. 1. a) lonization chamber (1) installed in goniometer (2) of the REMUR spectrometer; b) schematic of the ionization chamber:
1 — neutron beam; 2 — input and output windows; 3 — cathode; 4 — grid; 5 — mesh frame; 6 — collector (anode)

tection of secondary radiation on neutron reflectometers
in comparison with previous efforts in this direction: the
first measurement of secondary radiation (gamma rays),
when neutrons were reflected from a structure containing
layers of gadolinium with a large cross section of the (n, v)
reaction, was carried out in 1994 in the USA at a steady-
state neutron source with a constant neutron wavelength.
Another significant achievement is that a signal was ob-
tained from samples with layers of the lithium-6 isotope in
the form of tritons and alpha particles.

To date, the main work on the development of the
method of isotope-identifying neutron reflectometry on the
REMUR spectrometer has been completed. The channels
for detection of secondary radiation were implemented
and tested: charged particles [1], gamma rays and neutrons
that scatter with a spin flip [2]. In Fig. 1, a photo of ioniza-

tion chamber on neutron beam for measuring the spectra
of charged particles and its scheme are shown. In Fig.2,
the pattern of neutron intensity on the detector and the dis-
tribution map of charged particles obtained for the struc-
ture with layers of the lithium-6 isotope are given. At the
moment, several tens of isotopes and magnetic elements
are available for measurements. It has been demonstrated
that the method makes it possible to study the spatial pro-
file (distribution) of a wide range of isotopes and magnetic
elements in layered structures with a resolution of 1 nm.
The possibilities of using the method are as follows.
At present, studies of the so-called proximity effects at
interfaces between two solid media are of significant in-
terest. In particular, this applies to the interface between
a superconductor and a ferromagnet [3]. Due to the mutu-
al influence of ferromagnetism and superconductivity, as
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Ecnu roBOPHUTE 0 BOBMOXKHOCTSIX ITPUMEHEHHS METO-
Jla, TO B HAcCTOSIIEEe BPEMsI aKTyaJbHBIM SIBISIETCS] U3y4e-
HUE SBJICHUH OIM30CTH, BO3HUKAIOMIMX HAa TPaHHIE pas-
JieTia JIByX Cpell, HarpuMep Ha rpaHuIle MEX/y CBEpXIIpO-
BOJHUKOM M (eppoMarHeTukoM [3]. 3a cyer B3aMMHOIO
BIIMSIHUSL (peppOMarHeTH3Ma U CBEpXIIPOBOIUMOCTH, 00Y-
CJIOBJICHHOTO KOHEYHBIMU 3HAYEHHUAMH JUINH KOTEPEHTHO-
CTH, MIPOUCXOIUT CYIIECTBEHHAs! MOAN(DHUKALUS MarHNUT-
HBIX M CBEPXIPOBOASAIINX CBOMCTB. DTO TNPOSBISIETCS, B
YaCTHOCTH, B M3MEHEHUH NMPOCTPAHCTBEHHOTO pacIipesie-
JICHUs] HaMarHu4eHHocTH. JlJisi omnpereseHust mpocTpaH-
CTBEHHOTO MarHUTHOTO MPOQHIIS UCIIOIB3YIOT METOI ped-
JIEKTOMETPHN TOJISIPU30BAaHHBIX HEUTPOHOB C HAKIOHHOM
OCBIO TIOJISIPU3ALINH, TO3BOJISIOIINH OMPEIEINTD YSHEPTHIO
MOTEHIMAIILHOTO B3aUMOJICHCTBHS HEHTPOHA CO CpeoH.
CraHJapTHBIN MO/IXO HE 1aeT BOBMO)KHOCTH YCTaHOBHTb,
C KakMMH 3JIEMEHTAMH CBSI3aHbl U3MEHEHHs MOTEHIMAala
B3aUMOJICHCTBHS, B YaCTHOCTH, MarHUTHOTO MPOQUIIs.

s onpenenenns npouIist MOTEHITHANIA B3aNMOACHCTBUS
HEWTPOHA C OTJEIBHBIMHU 3JIEMEHTAaMH HEOOXOIMMO peTH-
CTPUPOBATh BTOPHYHOE U3ITyUCHHE DIIEMEHTOB.

B kawectBe mpumepa npuBeneM usydeHue d(pgex-
TOB OJIM30CTH B MHOTOCJIOMHBIX CTPYKTypax CO CJIOSIMH
CBEPXITPOBOTHUKOB (HUOOMSI M BAaHAIMs1) M CO CIIOSIMU (ep-
pomarHeTuka (TaJoJHHHUSA), OT KOTOPOTO OJHOBPEMEHHO
PETHCTPUPOBAINCH TaMMa-KBaHTHI. [ amonuHuil sBIsieTcst
(heppoMarHeTHKOM C OTHOCHTEIIBHO HH3KOH TeMIIepary-
poii Kropu, 4To nenaer ero npuBIEKaTeIbHBIM JUIS JIaH-
HBIX UccienoBanuil. OOHapyKeHO H3MEHEHHE MarHUTHOM
CTPYKTYPBI 11O BIUAHUEM CBEPXIPOBOAMMOCTHU HA YPOB-
He 4-10%, 9TO OOBSICHSAETCS HENaBHO TpencKa3aHHBIM
ANEeKTPOMAarHUTHEIM 3ddexrom Ommzoctu [4]. Dddekr
HaOJIoIasICsl B MOJICIIONX CBEPXIPOBOAHUKOB (HHOOHS |
BaHa/us) TommuHON mpuMepHo 10 M. B xadectBe BTO-
PUYHOIO U3JIY4YCHMsI IPEANONaracTcs B AaJIbHEHIIEM pe-
TUCTPUPOBATH OCKOJIKU JACJICHUA AAE€P, YTO IMMO3BOJIMT IIPO-

Puc. 2. a) Kapruna pacnpesieieHus MHTEHCUBHOCTH HEHTPOHOB Ha jierekTope B muockoctu N,N;:
1 — npesoMIICHHBIH ITY40K; 2 — OTpa)KEHHbIH My4oK; b) kapra pacnpenesieHiss HHTEHCUBHOCTH c4eTa TPUTOHOB (1)
u anb(a-yacTuil (2) B HOHM3AUHMOHHOH KaMepe B 3aBMCUMOCTH OT aMILIUTYJl CHTHaNIoB (HoMepa kaHana) ¢ anona (Np,) 1 karoma (N,.)
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Fig. 2. a) 2D neutron intensity distribution on the detector in the N,N, plane: 1 — refracted beam; 2 — reflected beam; b) 2D intensity
distribution for tritons (1) and alpha particles (2) in the ionization chamber depending on the signal amplitudes

a consequence of the finite values of coherence lengths,
there is a significant modification of the magnetic and
superconducting properties in some near-boundary vi-
cinity. This manifests itself, in particular, in a change in
the spatial distribution of magnetization. To determine
the spatial magnetic profile, the method of polarized neu-
tron reflectometry with an inclined axis of polarization is
used, which makes it possible to determine the energy of
the potential interaction of neutrons with the medium. The
standard approach does not allow us to determine which
elements are related to changes in the interaction potential
and, in particular, in the magnetic profile. To determine
the profile of the interaction potential of neutrons with in-
dividual elements, it is necessary to detect the secondary
radiation produced by the elements.

(channel number) from the anode (N,,) and cathode (N4.)

As an example, let us consider the study of proxim-
ity effects in multilayer structures with the layers of su-
perconductors (niobium and vanadium) and the layers of
ferromagnetic gadolinium, from which gamma rays were
simultaneously detected. Gadolinium is a ferromagnet
with a relatively low Curie temperature, which is attrac-
tive for such kind of studies. A change in the magnetic
structure under the influence of superconductivity at the
level of 4-10% was found, which is due to the recently
predicted electromagnetic proximity effect [4]. The effect
was observed in sublayers of superconductors (niobium
and vanadium) approximately 10 nm thick. In the future, it
is planned to detect nuclear fission fragments as secondary
radiation, which will make it possible to study isotopes of
actinides. The range of possible studies is extremely wide,
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BOJUTH MCCIIEAOBAHUS U30TONOB U3 AKTHHUIHOTO
psifa aMeMeHTOoB. J{iana3oH BO3MOXKHBIX HCCIIEN0-
BAaHUH KpaliHe NIMPOK, NOCKOIBbKY MHOTME U30TO-
IIBI IIPE/ICTABIISIIOT COO0H NCTOUHUKY FraMMa-KBaH-
TOB, a TAKXKE SIBISIOTCS MCTOUYHMKAMH 3apsKeH-
HBIX YaCTHULl IPY B3aUMOJIEHCTBUY C HEUTPOHAMHU.
[JanbHeliee pa3BUTUE HKCIIEPUMEHTAIbHON TEX-
HUKH MO3BOJIMT HE TOJIBKO PACIIUPHUTH KPYT H30-
TOIIOB 32 CUET POCTA CBETOCHIIBI CIHEKTPOMETpPA
Y YMEHBIICHNs (pOHA TaMMa-KBAHTOB M OBICTPBIX
HEHTPOHOB, HO M YBEJIMYUTH NPOCTPAHCTBEHHOE
paspelmeHrue 10 aToMHOro ypoBHs. [Ipumenenue
METO/Ia W30TOMHO-UACHTUDHUIMPYIOMIEH pedex-
TOMETPHH 3HAYUTEIBHO YBEJINUMUBAET BO3MOXKHO-
CTH MHCCIICIOBAaHUS MHOTOCIOWHBIX MAarHUTHBIX
TeTePOCTPYKTYP.
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CECCUW MKK ONAN
MEETINGS OF THE JINR PACS

55-a ceccus MporpaMMHO-KOHCYNETaTUBHOIO KOMUTETa Mo
¢hun3nke KOHOEHCUPOBaHHbIX cpea coctosnacb 20-21 aHBaps
noa npepcenatenscTteom npodpeccopa [.J1. Hags.

Mpencepatens MKK npencrtaBun 0630p BbIMNOMHEHUSA PEKO-
MeHpauun npeablgywen ceccum [KK. Buue-ampektop OUAN
J1.KocTtoB npouHdopmupoan KK o pesontoumn 130-11 cec-
cumn YyeHoro coseta NHcTuTyTa (CeHTAbpb 2021 ) u pelueHnsx
KomuteTa MONMHOMOYHBLIX NpeacTaBUTENEN MNpaBUMTENBCTB [OCY-
Aapcte-uneHoB OVAN (Hos6pb 2021 r.).

MKK npuHsn k ceedeHuto Aoknag o xoge paboT no 3ameHe
BO3AYLUHbIX TEMITOOOMEHHMKOB BTOPOro KOHTypa OXMaXAeHUsa pe-
aKTopa M NoAroToBKE K MOMYyYEHWI0 MULEH3UM Ha 3KchnyaTaumio
NAY NBP-2, npeactaenenHbin B. H. LBeuosbiM. KK nogaepxan
nnaxbl JIH® Ha Gnvxaniume ceMb NeT, KOTOpble BKMOYAKT U3rOTOB-
neHne HoBOW TonnuBHOW 3arpy3ku ana MBbP-2 ¢ uenbto obecneye-
HWS YCrOBUWIN, HeOBXoAMMBIX ANA MPOANEHNS CpoKka aKcnyaTauum
peakTopa Ha nepuog nocrne 2032 r. NKK Takke nogaepxan ges-
TenbHoCTb JIH® no nayveHuto mexaHnama dnyKkTyaumi MMnyrnbcoB
MoLHoctu MIBP-2 n pekomeHaoBan npoaommkuTb 3Ty paboTy.

MKK ogmobpun panbHellwee pasBuTMe nporpammbl MOJb-
3oBatenen JIH®, cratuctuka no kotopon Obina npencraBneHa
0. Xyno6on. MKK oTHeccss ¢ NMOHMMaHMEM K MPUOCTaHOBKE MNpo-
rpaMMbl nonb3oBaTtenen Bo BTopom nonyrogun 2021 r. BBMAY CO-
cTosiHus peaktopa MIBP-2 u Beipa3un Hagexay Ha Bo3obHOBMNeHve
3TON Mporpammbl B Onnkaniiee Bpems Mocrie BOCCTaAHOBIEHMWS
pabotbl NAY UBP-2.

IMKK npusetcTBOBan cosgaHue KomuTeTa nonb3oBaTenent u
npocun npeacenatens aToro komuTeTa perynsapHo genutbes ¢ MNKK

since many isotopes are sources of gamma rays, as
well as sources of charged particles when interact-
ing with neutrons. Further development of the ex-
perimental technique will allow us both to expand
the range of isotopes by increasing the luminosity
of the spectrometer and reducing the background
of gamma rays and fast neutrons, and to increase
the spatial resolution to the atomic level. The ap-
plication of the isotope-identifying reflectometry
method significantly expands the possibilities for
studying multilayer magnetic heterostructures.
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The 55th meeting of the Programme Advisory Committee
for Condensed Matter Physics was held on 20-21 January. It
was chaired by Professor D.L.Nagy.

The Chair of the PAC presented an overview of the implemen-
tation of the recommendations taken at the previous meeting. JINR
Vice-Director L.Kostov informed the PAC about the Resolution of
the 130th session of the JINR Scientific Council (September 2021)
and the decisions of the Committee of Plenipotentiaries of the
Governments of the JINR Member States (November 2021).

The PAC took note of the progress report on the replacement
of air heat exchangers of the secondary cooling circuit of the re-
actor and preparation for obtaining a license to operate the IBR-2
facility presented by V.Shvetsov. The PAC supported the FLNP’s
plans for the next seven years including manufacturing a new fuel
load for IBR-2 in order to provide the conditions required for extend-
ing its service life for the period after 2032. The PAC also supported
the FLNP’s activity on studying the mechanism of fluctuations in the
IBR-2 power pulses and recommended continuing this work.

The PAC supported further development of the FLNP User
Programme, the statistics on which was presented by D. Chudoba.
The PAC showed understanding concerning the suspension of the
User Programme in the second half of 2021 due to the operation
status of the IBR-2 reactor and expressed the hope that this pro-
gramme will be resumed soon after the license is obtained, which
will restore the operation of the IBR-2 facility.
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CBOMMW BrieYaTrneHnsiMn O nodaHHblx 3asikax. MKK npu-
3Ban aupekuuto OUAW ypenutb ocoboe BHUMaHWE BO3-
MOXHOCTW MPOAOIIKEHNSI 3KCMEPUMEHTOB C y4acTuem
CTYOEHTOB B CBSI3W C NPUOCTAHOBKOM paboTbl peakTopa
MBP-2.

MKK npuHan kK ceegeHuto MHopmMaumio, npeacTtas-
nenHyto ®.lUnnnuHrom, o6 aKkcnepMMeHTax «3MNCUMOH»
n CKAT, npoBoavMbiX TeXHOMOMMYECKUM WHCTUTYTOM
Kapncpya 1 BoHHCkUM yHMBEpCUTETOM B paMkax konnabo-
paumn BMBF-OUAWN. TKK nopgaepxan npeacrtaBneHHyo
nporpaMmmy MoAepHM3aLMn AudpPakTOMETPOB «DMCUITOH»
n CKAT, koTopas Bknto4aeT B cebsi 06HOBNeHMe HENTPOHO-
BOAaA, OETEKTOPOB, KOMMMMaToOpOB, CUCTEM AaBreHUs1 U
No3nLMOHMPOBaHNSA 06pasLoB, 1 peKoMeHAoBan perynsp-
Ho nHdopmuposatb MNMKK o npouecce mogepHM3aumm aTnx
[OBYX YCTaHOBOK.

MKK npuHan kK cBegeHuto Aoknag o xoge paboTt u
[anbHenwWuX nnaHax no paspaboTke HOBOTO WCTOYHMKA
HelnTpoHoB B OUAW, npencTtaBnenHbIi M. B. BynaBuHbIM.
MKK BbICOKO OLIEHWNT BaXXHOCTb MNPOBEAEHHbIX COTPYA-
Hukamm JIH® pacuyeTHbIX mMccnenoBaHWiA MO OLEHKE KO-
nebatenbHOM YCTOMYMBOCTM MPOEKTUPYEMOrO peakTopa
«HentyH» (MBP-3) ¢ TonnnMBoM Ha OCHOBE HUTpUAA Hen-
TYHUS1, @ TaKke pacyeTHO-UccnenoBaTenbCkyto paboTty no
ONTUMM3ALMN  KOMMO3ULMN  MOAYNATOPa PeakTUBHOCTU
peakTopa «HenTyH», BbINOMHEHHYO MyTeM BBEOEHUS [0-
NOMHUTENbHBLIX OTpaXaTernen (Marepuan — HUKENb Wn
6epunnun). MKK pekomeHgoBan ans nepexoga Ha cre-
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AylowniA aTan NpoekTMpoBaHUs peakTopa «HentyH» —
aTarn 3CKM3HOro MPOEKTUPOBAHUSA — MPOBECTU COBMECTHO
¢ AO «HUKWU3T» rockopnopauun «Pocatom» HMOKP no
onTMMU3aLMK KOpryca peakTtopa U Mogynsitopa peakTus-
HOCTM.

MKK pekomeHgoBan npogormkuTe paboTbl Mo u3y-
YEHUID OUHaMUKM MyNbCUPYIOLWMX PeakTopoB, a Takke
y4nUTbIBaTb BbIGOP KOMMOHOBKM aKTMBHOW 30HbI peakTopa
«HenTyH» npy NOAroTOBKE TEXHUYECKOTO 3afjaHns Ha Npo-
BegeHne HMOKP no paspaboTke TBANOB Ha OCHOBE HU-
TpuAa-HenTyHueBoro Tonnvea. Ha ceccum B aHBape 2023 r.
MKK pekomeHaoBan npeactaBuTb AoKNag o xoae pabot no
CO34aHUI0 HOBOFO MCTOYHMKA HENTPOHOB, BbIMOMHEHHbIX
no koHtpaktam OUNAN-BHUMHM n ONAN-HUKNST. Ha
cnepytowen ceccum MKK oxnpaet 3acnywars 6onee noa-
poOHbIN OoT4eT 06 aHanmse 3hPEKTUBHOCTM Pa3NUYHbIX
XOmNoAHbIX 3amennuTenent (He TOMbKO ME3UTUIEHOBbIX,
HO N OOBEMHBIX U HU3KOPA3MEPHbIX MapaBOOOPOAHbIX),
a Takke 0 KOHCTPYKUMW MEPBUYHON HEVTPOHHOW ONTUKK Y
3amThl.

MKK npuHan k ceegeHuo nHdopmaumio o paboTtax
B pamkax Tembl «CosgaHue nabopatopum CTPYKTYPHbIX
nccnegosaHuin SOLCRYS B HauuoHanbHOM LIEHTPE CUH-
XpoTpoHHoro u3nyyennss SOLARIS», npeacraBneHHyro
H. Kyuepkoii, n oTmMeTusn, 4To pasnuyHble YyacTu nabopa-
TOpMM B HacTosILLEee BPEMS HaxoAsTCA Ha pasHbIX aTanax
3aBepLueHus. NMKK pekomeHngosan rpynne, paboTatoLlen B
pamkax Tembl, NpeacTaBuTb Ha cneaytowen ceccum MKK

The PAC appreciated the establishment of the User
Committee and asked the Chair of this Committee to regu-
larly share with the PAC his impressions on submitted pro-
posals. The PAC urged the JINR Directorate to take care of
continuation of experiments, especially those with participa-
tion of students due to the temporary shut-down of IBR-2.

The PAC took note of the information on the EPSILON
and SKAT experiments operated by German universities
(Karlsruhe Institute of Technology and the University of
Bonn, respectively) within the framework of the BMBF-—
JINR collaboration as presented by F.Schilling. The PAC
supported the presented upgrade programme for the SKAT
and EPSILON diffractometers, which includes an upgrade
of the neutron guide, detectors, collimators, pressure de-
vice and sample positioning system, and recommended
that modernization status updates on these two instru-
ments be regularly reported to the PAC.

The PAC took note of the report on the status and fur-
ther plans for the development of the new neutron source
at JINR presented by M.Bulavin. The PAC appreciated
the importance of the studies carried out by FLNP em-
ployees to calculate the vibrational stability of the project-
ed NEPTUNE reactor (IBR-3) with neptunium-nitride fuel.
Calculations were also carried out to optimize the compo-
sition of the reactivity modulator of the NEPTUNE reactor
by introducing additional reflectors (material — nickel or

beryllium). To proceed to the next stage in the design of
the NEPTUNE reactor (preliminary design stage), the PAC
recommended that the R&D work on optimizing the reactor
vessel and reactivity modulator be carried out jointly with
NIKIET of the Rosatom State Corporation.

The PAC recommended continuing studies of the dy-
namics of pulsed reactors. It also recommended taking into
account the NEPTUNE reactor core layout when preparing
the technical specification for the R&D on the development
of neptunium-nitride fuel rods. The PAC recommended that
a progress report on the work for developing the new neu-
tron source made under the JINR-VNIINM contract and by
JINR-NIKIET be presented at the PAC meeting in January
2023. The PAC also expect to hear a detailed report on the
analysis of performance of different cold moderators and
on the design of primary neutron optics and shielding at the
next meeting.

The PAC took note of the recent progress within the
theme “Development of the SOLCRY'S Structural Research
Laboratory at the SOLARIS National Synchrotron Radiation
Centre” presented by N. Kucerka, and noted that various
parts of the SOLCRYS laboratory are currently at different
phases of accomplishment. The PAC recommended that the
team working within the theme present a detailed report at
the next PAC meeting including the financial aspects for the
expired period of the theme and a proposal for its extension.
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NnoapoOHbI OoKMNad, BKMAYaKLWNUA (UHAHCOBbLIE acrek-
Tbl 32 MCTEKLUMI Neprog TEMbI 1 NPeaSIoKeHNe O ee Npoa-
NeHnN.

MKK 3acnywan pgoknag, npencrtaeneHHbln B.A6ay-
PaxvMMOBbIM, O KOHCTPYKLMN U TEXHUYECKMX MapameTpax
HOBOW YCTaHOBKW HEWTPOHHOW paauorpadum u Tomorpa-
dumn Ha peaktope BBP-CM (UAP AH PY3, TawkeHT), a
Takke O MepBbiX pesynsratax akcrnepumeHToB. MNKK no-
cyMTan, 4YTo MOryYeHHble TEXHWYECKNe napameTpbl CO-
BMECTHO pa3pabOoTaHHOW YCTaHOBKM HEWTPOHHON BU3ya-
nu3auun Ha peaktope BBP-CM otBevatoT TpeboBaHMAM
LLUIMPOKOrO CNeKTpa MeXaNCUUNIMHAPHbIX UCCNEeA0oBaHNI B
obnactu matepuanoBefeHUsi, TEXHUYECKNX HAyK U n3y4de-
HMS KynbTypHOro Hacneaust Pecny6nukn Ya6ekuctaH. MKK
pekoMeHOoBan akTUBHO pa3BMBaTb MCCNeOoBaTeNbCKy
nporpammy [aHHOW YCTaHOBKW, B YaCTHOCTM, B obnactu
HepaspyLLalLLEero CTPYKTYpPHOrO aHanm3a oObeKTOB Kyrb-
TYpHOro Hacneaus.

B npopomxeHue MHMLMATUBLI, NPUHATOWM Ha npeapl-
ayuwen ceccun, MNKK obcyann npuHUMNbI Ha3HaYeHUs pe-
LleH3EHTOB MO TEMaM M NpPOeKTaMm, BbIHECEHHBIM Ha pac-
cmotpenue MKK. NMKK pekomeHaoBan ncnosnb3oBaTh YETKO
onpegeneHHble OpMbl MPU BbLIMOMIHEHNW OLIEHKN TEM U
npoekToB. [laHHyK MPakTUKy cregyeT HayaTb MCMOoSNb30-
BaTb NPV OLEHKE TEM 1 MPOEKTOB, KOTOPble ByayT paccma-
TpuBaTbcs Ha 56-1 ceccun MNMKK B noHe 2022 1.

MKK paccmoTtpen 14 BupTyanbHbIX COOOLLEHMWN
MonoAdbIX YYeHbiXx B obract ur3UKM KOHAEHCUPOBaH-
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HbIX cpef UM Hayk o xwu3Hu. CoobweHune B.[.>KaketoBa
«MccnepoBaHue cBepxnpoBOAUMOCTM M MarHetuama B
CMNOUCTBIX HAHOCTPYKTYpax MeTOAOM pedriekToMeTpun
Nnonsip1M3oBaHHbIX HEWTPOHOB C perucTpaLmeli BTOpUYHOTO
nanyyeHns» 6bino npmaHaHo nyywnm Ha ceccun. MKK Tak-
K€ OTMETWN BbICOKUIA YPOBEHb ABYX APYrMX BUPTYanbHbIX
coobLeHnn: «BrnmaHne BbICOKOro AaBneHns Ha CTPYKTypy
N aTOMHYI0 AMHaMUKY hapMaLeBTUHECKUX COeAUHEHWUA»
H. M. BenosepoBoii 1 «lMonck GUoMapKepoB XMMUYECKU U
Y®-nHayumpoBaHHoro Heto3a» E. ApbiHGeka.

56-1 ceccusa [lporpaMMHO-KOHCYNLTaTUBHOIO
KOMUTETa No (pu3MKe YacTul coctosiniacb 24 siHBaps
nop npepcenarenscTBoM npoceccopa WU. Lieppyu.

Mpencepatens KK npepctaBun 0630p BbIMOMHE-
HUS pekomeHdaumn npedbigywen ceccum KK, Buue-
avpektop OUAN B. . Kekennase nponHdopmuposan MKK
o pesontounn 130-11 ceccun Y4yeHoro coseTa MHcTuTyTa
(ceHTs6pb 2021 1) n peweHnsx KomuTera noOmHOMOY-
HbIX MpeAcTaBUTENen NPaBUTENbLCTB rOCYAapCTB-YIIEHOB
OUAN (Hos6pb 2021 ).

MKK 3acnywan oT4yeT 0 xode peanv3auum npoekta
«HyknotpoH—NICA», npeactasneHHbit A. O. CuaopUHbIM,
W C yOoOBNETBOPEHNEM OTMETWII, YTO cucTeMbl BycTepHo-
r0 CMHXPOTPOHA [OBeAeHbl [0 MNPOEKTHbIX MapaMeTpos,
BMepBble YCKOPEH My4YOK Xenesa A0 NPOEKTHOW 3Hepruu
578 MaB/HyknoH. Bnepsble B Poccum Ha Gyctepe NICA
OCYLLECTBIEHO 3MEKTPOHHOE OXMaXAeHWe nyyKka TSxXenbIX

The PAC heard a report on the design and techni-
cal parameters of the new facility for neutron radiography
and tomography at the WWR-SM reactor (INP, Tashkent,
Uzbekistan), as well as on the first results obtained in the
experiment, presented by B. Abdurakhimov. The PAC con-
sidered that the obtained technical parameters of the jointly
developed neutron imaging facility at the WWR-SM reactor
meet the requirements of a wide range of interdisciplinary
research in the fields of materials science, engineering sci-
ences, and cultural heritage. The PAC recommended that a
research programme be actively developed for this facility,
in particular, in a nondestructive structural study of the cul-
tural heritage of the Republic of Uzbekistan.

Following the motion passed at the previous meeting,
the PAC discussed the principles for assigning reviewers
for themes and projects submitted for the PAC’s consider-
ation. The PAC recommended using well-defined templates
in assessment exercises. This practice should be used, for
the first time, for themes and projects to be assessed at the
56th PAC meeting in June 2022.

The PAC reviewed 14 virtual presentations made by
young scientists in the fields of condensed matter physics
and life science research. The presentation “Investigation
of superconductivity and magnetism in layered nanostruc-
tures by polarized neutron reflectometry with secondary
radiation registration” by V.Zhaketov was selected as the

best presentation of the session. The PAC also noted two
more high-quality virtual presentations: “High-pressure
effect on internal structure and atomic dynamics of phar-
maceutical compounds” by N. Belozerova and “Search for
biomarkers in UV-induced NETosis” by Y. Arynbek.

The 56th meeting of the Programme Advisory
Committee for Particle Physics took place on
24 January. It was chaired by Professor I. Tserruya.

The Chair of the PAC presented an overview of the
implementation of the recommendations taken at the previ-
ous meeting. JINR Vice-Director V.Kekelidze informed the
PAC about the Resolution of the 130th session of the JINR
Scientific Council (September 2021) and the decisions of
the Committee of Plenipotentiaries of the Governments of
the JINR Member States (November 2021).

The PAC heard the progress report on the implementa-
tion of the Nuclotron—NICA project presented by A. Sidorin
and noted with satisfaction that the Booster synchrotron
systems were brought up to the design parameters and
that an iron beam was accelerated for the first time to the
design energy of 578 MeV/nucleon. The electron cooling
of a heavy-ion beam was first-ever achieved in Russia in
the NICA Booster, and the development of the beam ex-
traction and transport channel systems from the Booster to




CECCUUW MKK ONAN

WOHOB, @ B COTpyAHNYecTBe ¢ VIHCTUTYTOM sijepHon dou-
3ukn um. .. Byakepa ycnewHo 3aBeplueHa paspaboTka
CUCTEM KaHarnoB BbIBOAA U TPAHCMOPTUPOBKYM Nyyka OT Oy-
cTepa [0 HyKnoTpoHa. KoMuTeT oTMeTUN Ha4yano akcnnya-
Taumm obopynosaHus ctaHumn SOCHI — BaxHoro komno-
HeHTa nporpamMMbl NPUKNagaHbIX UCCeaoBaHUI U MHHOBA-
unii NICA, npegHasHavyeHHoro Ansi obny4eHns MUKpPOCXeMm
nyykamu nMoHoB, BbiBoaMMbIX 13 HILAC. MKK nosgpasun
konnektus NICA ¢ ycTaHOBKOW NepPBOro CBEPXMNPOBOASLLE-
ro MarHuTa B TyHHene Konnawgepa, YTo SBMSieTCs OYeHb
Ba)KHOW BEXOW, 03HaMeHOBaBLLEN Ha4yano cbopku konnan-
[epa v NOATrOTOBKM K BBOAY MallUMWHbI B 3KCMIlyaTaLuio.

MKK npuHan k cBedeHMIo OTYET O xode paboT no
pa3suTnio  MHMpacTpykTypbl JI®PBI, npeacraBneHHbIN
H.H.AranosbiM. KomuteT c yAoBneTBOpPEHWEM OTMETUM
yCMexu B PEKOHCTPYKLIMUN SNEKTPUYECKUX ceTen A0 obLuen
mMolHoctn 33,6 MBT 1 BBeaeHun B aKcnnyatawlmio HOBOro
KpuoreHHoro obopyaoBaHUst — renMeBoro OXWXUTENs, re-
NNEBOro OXNaAMTENs, OXWKUTENS a30Ta U peKoHAeHcaTo-
pa, rasrofnibAepoB Ansi ra3o06pasHoro renus 1 asora.

MKK 3acnywan otyet A.Kuwwens o peanusauum npo-
ekta MPD. Npon3BoacTBo Bcex KOMMOHEHTOB KOHpurypa-
ummn getektopa nepsou ctyneHn MPD nget ycnewHo. Beog
B SKCMJyaTauuio BPEMSINPOEKLNOHHON Kamepbl U BpeMsi-
NPONETHON CUCTEMbI C UX CUMTbIBAOLLEN SMEKTPOHMKOM
nnaHvpyeTcsi 3aBepwnTb B TedeHne 2022 1. K koHuy 2022 .
800 moaynew anekTpoMarHUTHOrO KanopumeTpa OyayT
npousBeneHsl B Poccumn un ewe 800 — B Kutae. 310 co-
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oTBeTCcTBYET 16 cektopam ECal n3 25, Heobxogmmbix ons
nonHoro asumMmytansHoro oxeata. KK npussan komaHgy
MPD wu pykosoactBo OUAN paspabotaTte nnaH, obecne-
YMBAIOLLMIA CKOPENLLEE U3FOTOBIIEHNE OCTaBLUNXCS AEBATU
cektopoB ECal. KomuTteT nosgpaBun Konnektms konnaodo-
pauuu ¢ Hayarnom WCMbITaHW GONbLIOTO CBEPXMPOBOAS-
wero coneHonaga MPD.

MKK BbICOKO oOuUeHWn OTYyeT, npeacTaBreHHbIN
M.H.KanuwuHelm, o peanusauun npoekta BM@N,
HaLeneHHOro Ha MoAroToBKY [eTekTopa K HameudeH-
HbiM Ha 2022 r. ceaHcaM C MyyYKaMu TsHKEMbIX WMOHOB.
MarotaBnmBatoTCa KpeMHUEBBIE AETEKTOPLI U Npoduome-
TPbI MyyKa, NPOLLNK UcnbiTaHus aetektopbl GEM ons ueH-
TpanbHOW TPEKOBOW CUCTEMbI, MX MOHTaX 3anfiaHupoBaH
Ha BecHy 2022 r. YCTaHOBMEH HOBbIN aApOHHbIVA Kanopu-
meTp ZDC (Zero Degree Calorimeter). MNKK otmeTnn Takke
BbINOSIHEHWE CBOEW AaBHEN pekoMeHAaLmMn Nno co3aaHuio
BaKyyMHOW ny4koBon nuHum nepeg BM@N anst ymeHbLue-
HUSA oHa.

MexayHapoOHbIN 3KCMEPTHbIA KOMUTET MO AEeTEeKTo-
py SPD (SPD DAC) 6bin chopmupoBaH B anpene 2021 r.,
ero Bosrmaeun A.BpeccaH (TpuecTckuim yHMBEPCUTET,
Wtanus). Ot umenn SPD DAC Ha ceccumn KK um 6bin
npeacTaBneH 3KCMepTHbIN OoTyeT. B pesynbrate nnogot-
BOPHOro B3anmogencTenst ydactHukoB SPD u uneHos DAC
KOHLeNTyanbHbI an3aiH SPD no cpaBHEHUIO C UCXOOHBIM
CDR 6bIn ynyylleH, a MIMEHHO peLIeHO M3MEHUTL pacmno-
noxexue marHuTa 3a npegenamu ECal n npeanoxeHo uc-

the Nuclotron was successfully completed in cooperation
with the Budker Institute of Nuclear Physics. The PAC ac-
knowledged the start of operation of the SOCHI (Station Of
Chip Irradiation) station equipment — an important com-
ponent of the NICA applied research and innovation pro-
gramme — designed for irradiating microchips using ion
beams extracted from the HILAC. The PAC congratulated
the NICA team on the installation of the first superconduct-
ing magnet in the collider tunnel, a very significant mile-
stone marking the beginning of the collider assembly and
preparations for the machine commissioning.

The PAC took note of the progress report on the infra-
structure developments at VBLHEP presented by N.Agapov.
The Committee noted with satisfaction the achievements in
reconstruction of the power grids up to a total capacity of
33.6 MW and in commissioning of new cryogenic equip-
ment: helium liquefier, helium refrigerator, nitrogen liquefier
and recondenser, helium and nitrogen gasholders.

The PAC heard the report on the implementation of the
MPD project presented by A.Kisiel. The production of all
components of the MPD first-stage detector configuration
is progressing well. The commissioning of the time-pro-
jection chamber and time-of-flight system with their read-
out electronics is on track to be completed within 2022.
800 modules of the electromagnetic calorimeter will be
produced in Russia, and another 800 will also be made in

China by the end of 2022. This represents 16 ECal sec-
tors out of the 25 needed for full azimuthal coverage. The
PAC urged the MPD team and the JINR management to
develop a plan ensuring that the remaining 9 ECal sectors
are manufactured as soon as possible. The PAC congrat-
ulated the Collaboration on launching the tests of the MPD
large superconducting solenoid.

The PAC appreciated the progress in the implemen-
tation of the BM@N project presented by M. Kapishin. The
team is focused on preparing the detectors for the forth-
coming runs with heavy-ion beams scheduled for 2022. The
Silicon Beam Tracker detectors and beam profilers are be-
ing manufactured, the GEM detectors for the central track-
ing system have already been tested and their installation
is scheduled for spring 2022. The new ZDC forward hadron
calorimeter (Zero Degree Calorimeter) is already installed at
BM@N. The PAC noted the successful implementation of its
long-standing recommendation of having a vacuum beam
line in front of BM@N in order to reduce the background.

The international Detector Advisory Committee
(SPD DAC) was formed in April 2021 and was chaired
by A.Bressan (University of Trieste, Italy). On behalf of
the SPD DAC, he presented an evaluation report at the
PAC meeting. As a result of fruitful interactions between
SPD participants and DAC members, the improvements
in the SPD conceptual design with respect to the original
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nonb3oBaTtb TexHonornto MAPS ansa BHyTpeHHero Tpeke-
pa. Ha ocHoBe Bcero atoro 1 no pekomengaumm DAC MKK
ytBepaun SPD CDR w nonpocun komaHgy SPD 3aHsTh-
cst nogrotoBkon TDR. MNMKK BbICOKO OLEHUN BaXHY posb
DAC B oueHke npoekta SPD n obpaTtuncsa ¢ npocbbow o
npenocTaBreHnn nepuogmnyeckux otyetos DAC.

MKK npuHan k ceegeHuo Ooknafbl O HayYHbIX pe-
3ynerartax, nony4veHHbix rpynnamu OUNAN B akcnepumeH-
Tax Ha LHC, npegctaBnenHble E.[1.Poroyeinn (ALICE),
E.B.XpamoBbim (ATLAS) un B.}O.KapxaBuHbim (CMS).
MKK c yooBneTBopeHvemM OTMETUN pacTyLLyl HayyHyH
3Ha4MMocTb u Bonee aktuBHoe ydvactue rpynn OUAU B
PU3NYECKOM aHanm3e AaHHbIX IKCMEPUMMEHTOB, a TaKke
UX 3HAYUTENbHBIN BKNaz B Nporpammy MoaepHu3aummn ge-
TEKTOPOB.

MKK paccmoTtpen 28 cTeHOOBbIX OOKNagoB, npea-
CTaBlIEHHbIX B PEXWME ZOOM-KOMHATbl MOSIOAbIMU Yy4e-
HeiMn 13 NIOB3, JINT v NAM, n Beibpan ABa ny4wmx:
«Metogbl rnmybokoro obyyeHust 1 nporpammHoe obecne-
YeHne AOns PEeKOHCTPYKUUW TPaEKTOPUMA 3dreMeHTapHbIX
yacTtuuy» M. B.ToH4apoBa 1 «Co3gaHve npuknagHbIX CTaH-
unii ARIADNA Ha 6a3e yckoputenbHoro kommnnekca NICA»
A.A.CnuBunHa.
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55-1 ceccua [porpaMMHO-KOHCYNLTaTUBHOIO
KOMUTETa NOo siaepHon umsunke cocrosinachb 27 sHBaps
nopanpeacenartenbcTeBoMm npodeccopa M. JleButoBuua.

Mpencenatens MNKK npeactasun 0630p BbINOMHEHMS
pekomeHaauun npegpiaywen ceccun MNMKK. Buue-gupektop
OUAN C. H. Omutpres nponHdopmuposarn MNKK o pesonto-
uun 130- ceccum YueHoro coBeta MHcTuTyTa (CEHTSOPDL
2021 r.) n peweHuax Komuteta NoNMHOMOYHbIX NpeacTaBu-
Tenew npaBuTeNbCTB rocyaapcte-dneHoB OVAN (Hos6pb
2021 r.).

MKK 3acnywan oT4eT O BbINOIHEHUN  TEMBI
«MccnepoBaHus B3aumMoaencTBusi HEMTPOHOB C sApaMu
N CBOMCTB HeNTpoHay 3a 2020-2022 rr., NpeaCTaBeHHbIN
E.B.JlbluaruHbiM, 1 npeanoxeHve no ee NpoAneHuio Ao
koHua 2023 r. B pamkax Tembl peanuaytoTcs TpU nNpoekTa:
TANGRA (BbInonHsertcs ¢ 2017 r.), ENGRIN (BbinonHsietcs
¢ 2022 r.), mogepHusaunsa 3Ar-5 (BeinonHsetca ¢ 2022 r.).
Mpu n3yyeHnn spepHbIX peakuui, BbI3BaHHbIX HEWTPO-
Hamu, Obin MpoBedeH AOeTamnbHbli aHanuM3 pesynbTaToB
BbIMOSTHEHHbIX U3MepPeHnn P-4eTHoM n T-HevyeTHon Kop-
penauuin B AeneHun komnayHa-aapa 236U npu aHeprusx
HenTpoHoB 0,06 n 0,27 3B, 4TO NO3BONMIIO BNEpPBbLIE CpaB-
HUTb YrNbl NOBOPOTa OCU AEeNeHus NpU pasHbIX SHEPrusix
HENTPOHOB.

B pamkax npoekta TANGRA ¢ wcnonb3oBaHuem
netektupylowlern cuctembl «Pomawa», coctoswen u3
18 BGO-petektopoB u HPGe-getektopa, 6binm namepe-
Hbl YrMOBble pacnpefeneHns U BbIXOObl raMMa-KBaHTOB

Conceptual Design Report (CDR) were made. Namely, it
was decided to change the magnet location to be outside
the ECal, and it was proposed to consider MAPS technol-
ogy for the internal tracker. On the basis of all that and fol-
lowing the recommendation of the DAC, the PAC approved
the SPD CDR and asked the SPD team to move forward to
the Technical Design Report (TDR) preparation. The PAC
appreciated the important role of the DAC in the SPD pro-
ject evaluation and requested periodic DAC reports.

The PAC took note of the reports on the scientific
results obtained by the JINR groups participating in the
LHC experiments presented by E.Rogochaya (ALICE),
E.Khramov (ATLAS), and V.Karjavine (CMS). The PAC not-
ed with satisfaction the growing visibility and the increased
involvement in physics analyses of the JINR groups, as well
as their significant contributions to the detector upgrade
programmes.

The PAC reviewed 28 posters presented in Zoom
breakout room mode by young scientists from VBLHEP,
MLIT, and DLNP, and selected two best reports: “Deep
learning methods and software for the reconstruction
of elementary particle trajectories” by P.Goncharov and
“Construction of ARIADNA applied stations based on the
NICA accelerator complex” by A. Slivin.

The 55th meeting of the Programme Advisory
Committee for Nuclear Physics was held on 27 January.
It was chaired by Professor M. Lewitowicz.

The Chair of the PAC presented an overview of the
implementation of the recommendations taken at the pre-
vious meeting. JINR Vice-Director S. Dmitriev informed
the PAC about the Resolution of the 130th session of the
Scientific Council (September 2021) and the decisions of
the Committee of Plenipotentiaries of the Governments of
the JINR Member States (November 2021).

The PAC heard the report on the implementation of
the theme “Investigations of Neutron Nuclear Interactions
and Properties of the Neutron” for 2020—2022 presented by
E.Lychagin and a proposal for its extension until the end
of 2023. Within the framework of the theme, three projects
are being realized: TANGRA (since 2017), ENGRIN (since
2022), and the modernization of EG-5 accelerator (since
2022). In the study of neutron-induced nuclear reactions,
a detailed analysis was carried out of the results from the
previously performed measurements of P-even and T-odd
correlations in the fission of 236U compound nuclei at neu-
tron energies of 0.06 and 0.27 eV, which made it possible
for the first time to compare the rotation angles of the fis-
sion axis at different neutron energies.
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B peakuum (n, n'y) 4ns HeMTpPoHOB € aHepruen 14 MaB ana
anep C, O, Mg, Al, Si, Cr u Fe.

CoBMECTHO C pusnkamm mM3 YeLckoro TeXHMYECKOro
yHuBepcuteta (Mpara) npoBoAUNNCE U3MEPEHUS PEOKUX
MOL CMOHTaHHOro AeneHust 252Cf ¢ BbICOKOAKTUBHbLIM 06-
pasuom (~400 kbk). na peructpaumm nerkmx 4actuu, uc-
nonb3oBanvcb AeTekTopbl Timepix ¢ Lenbio obHapyXeHus
yeTBepHoro geneHus 252Cf. Habop cTaTUCTUKK B TeYEHWe
[OBYX MeCSALEB U3MEPEHMI NO3BOMNWIT YBEPEHHO BbIAENUTH
B TPOWMHOM Aenexuu p, d, t, a, Li, Be, B u C B ka4yectBe
nervanwen Yactuupl (S4pa) U CNeKTpbl PErMCTPUPYEMbIX
yactuy (p, d, t, a). KnactepHble paspeluatolime cnocobHo-
cTu getekTopa Timepix NO3BONAOT NErko pasgenutb napbl
yactuy (a, a) n (a, t) oT YeTBEPHOro AeneHus.

MKK otmeTtun, 4to B JIH® OOCTUrHYT 3HaYMTEMbHbLIN
nporpecc B pa3paboTke nepBbiX 3OPEKTUBHBIX OTpaxaTe-
nen mMeaneHHbIX HEMTPOHOB Ha OCHOBE MOPOLLUKOB HaHO-
anvasos.

B pamkax npeactasneHHbix NMKK oCHOBHbIX Hanpas-
NEHUN 3KCMepUMEHTanbHbIX WUCCNegoBaHUA [0 KOHua
2023 r. nnaHupyeTcs:

— MNPOBECTU M3MEPEHME CMEKTPOB ramma-KBaHTOB
B S- U p-pe3oHaHcax, HaueneHHOe Ha MOUCK P-YeTHbIX U
T-HeueTHbIX 3(PEKTOB B peakunsix ¢ MeanieHHbIMIN Nonsi-
PU30BaHHbIMWN HENTPOHAMM;

— M3MEepuTb MaCCOBO-3HEPreTUYeckne u YrrnoBble
pacnpeneneHns OCKOSIKOB, HEWTPOHOB M raMMa-KBaHTOB
nenenus;
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— MPOBECTM MOUCK PEAKUX MOA, AENEHUs U Ap.

Momumo atoro B JIH® GynyT npoaormkeHsl MeToanye-
ckue paboTbl MO CreayLMM HanpaBeHUsIM:

— MO MOAEPHM3ALIMUN 3NEKTPOCTATUHECKOrO reHeparo-
pa 3-5 n paclumpeHunto MHCTpyMeHTanbHon 6a3bl yckopu-
TENbHOrO KOMIMIEKCA;

— M0 CO3aHUI0 1 Pa3BUTUIO HENTPOHHbIX U raMma-ae-
TEKTOPOB 111 KOCMUYECKMX annapaTtos.

LLinpoknm cbpoHTOM Benuck paboTbl C MCNONb30BaHW-
€M pasnnyHbIX SAEPHO-PU3MYECKUX METOOAMUK AN peLue-
HUS 3afay 3KONoruwm, matepuanoBedeHUs, apxeonoruu,
WCKYCCTBOBELEHMS, MEAVLMHBI U Np. [JaHHble nccnegosa-
HWSI MPOBOAMINCE B COTPYAHUYECTBE C BOMbLUMM YMCIIOM
YYEHbIX U3 UCCreaoBaTenbCKUX LEHTPOB CTpaH-y4yacTHUL,
OUAWN. PaboTbl nnaHupyetcs npogormkatsk. MNMKK pekomen-
aosan npoanute Temy Ao koHua 2023 r. ¢ nepsbiM NpUo-
puUTETOM.

MKK ¢ wuHTepecom 3acnywan p[Joknag O HOBbIX
AaHHbIX, MOMyYEeHHbIX MO 3JKCMepUuMeHTaM Ha abpu-
ke cBepxTskenbix anemeHToB (CT3), npeacTaBreHHbIN
H.[.KoBpwxkHbix. B 2021 r. 66inu npoBedeHbl Tpu cepum
3KCMEPMMEHTOB Ha HOBOM ra3oHaronHeHHOM cenapaTtope
HC-2 dpabpukn CT3. [Ina onpeaeneHns napameTpoB HO-
BOro cenapartopa N'HC-2 ncnonb3oBanucb peakumm cnvs-
HUA 130TOMNOB 243Am, 242Py, 238 ¢ ycKOpeHHbIMU MOHaMU
48Ca Ha umknotpoHe [L1-280 ¢ o6GpasoBaHveM M30TOMOB
Mc, Fl, Cn 1 nx godepHux sgep.

Within the framework of the TANGRA project, angular
distributions and yields of gamma rays in the (n, n'y) reac-
tion for 14-MeV neutrons for C, O, Mg, Al, Si, Cr, and Fe
nuclei were measured using the Romasha detector system
consisting of 18 BGO detectors and a HPGe (high-purity
germanium) detector.

In cooperation with physicists from the Czech
Technical University in Prague, measurements of rare
modes of spontaneous fission of 252Cf with a highly active
sample (~400 kBq) were carried out. Timepix detectors
with upgraded electronic boards were used to detect light
particles. The main goal of the study was to detect the qua-
ternary fission of 252Cf. The collection of statistics for two
months of measurements made it possible to identify p, d,
t, a, Li, Be, B, and C as the lightest particles in ternary fis-
sion as well as to measure the spectra of detected particles
(p, d, t, a). The cluster resolution power of the Timepix de-
tector made it easy to separate (a, a) and (a, t) pairs from
quaternary fission.

The PAC noted that significant progress was achieved
at FLNP in the development of first-ever efficient reflectors
for slow neutrons based on powders of diamond nanopar-
ticles.

Within the main experimental areas of research pro-
posed until the end of 2023 it is planned:

— to carry out measurements of gamma-ray spectra
in s and p resonances, aimed at searching for P-even and
T-odd effects in reactions with slow polarized neutrons;

— to measure mass-energy and angular distributions
of fragments, neutrons and gamma rays from fission;

— to search for rare fission modes.

Besides, the following methodological activities will be
continued at FLNP:

— modernization of the EG-5 electrostatic generator
and expansion of the range of instruments for the acceler-
ator complex;

— development and construction of neutron and gam-
ma detectors for spacecraft.

A wide range of activities was carried out using vari-
ous nuclear physics techniques to solve problems in ecol-
ogy, materials science, archeology, art history, medicine,
research of objects of extraterrestrial origin, etc. These
studies were implemented in cooperation with scientists
from research centres of the JINR Member States and are
planned to be continued. The PAC recommended extend-
ing the theme until the end of 2023.

The PAC heard with interest the report “Update
on the experiments at the SHE Factory” presented by
N.Kovrizhnykh. In 2021, three series of experiments were
performed at the new gas-filled separator DGFRS-2 of the
SHE Factory. The fusion reactions of 243Am, 242Py, and
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B peakuum cnnaHusa 243Am +48Ca npu Nt sHa4eHusx
aHeprum 48Ca ¢ MHTEHCUBHOCTLIO A0 1,3 MKA YacTu, 6bim
CUHTE3MPOBaHbI LIECTb HOBbIX Lienodek 289Mc (2n-kaHan),
58 uenouek 288Mc (3n-kaHan), ase uenoykn 287Mc (4n-ka-
Han) 1 nomny4eH HoB.bli n3oTon 286Mc (5n-kaHan). B npe-
Oblayuwimx aKkcneprumMmeHTax Ha cenapartope MHC-1 mnzoton
287TMc Habniogancs TornbKo B TPeX Liernovkax, a godepHee
anpo 286Mc — B AByX LiernoyKax.

O6HapyxeH a-pacnag 268Db, a Takke U3MepeHbl ero
BETBb W nepuop nonypacnaza, MnoflyyeH HOBbI M30TonN
264 r. BriepBble 3aperMcTpypoBaHO CrOHTaHHOE AeneHue
anpa 279Rg. B xofe 3KcneprMeHToB BbINo nokasaHo, 4YTo
TpaHcmuceuns MTHC-2 B 2 pasa Bbilwe, 4em MTHC-1.

B akcnepumeHTe ¢ 242PU-MULLEHBIO MHTEHCUBHOCTb
nyyka 48Ca mocTturana 3 MKA 4acTuLL, Npu ABYX 3HAYEHUSAX
aHeprum 48Ca cuHTeaupoBaHbl 25 1 69 Lenoyek pacnaga
286F| 1y 287F| cOOTBETCTBEHHO.

Mpw 06nyyYeHU MuLLieHn 13 238U nHTeHcMBHOCTL 48Ca
JocTturana pekopaHoro 3HadeHns — 6,5 MKA vyacTtuy,. B Te-
YeHne ceHTAbps—okTabps 2021 . B 3KCnepuMeHTe Obinn
nonyueHbl 16 Lenovek pacnana sapa 283Cn.

Bo Bceln cepun aKCMeprMEHTOB 3aperMcTprvpoBaHbl
177 uenouek pacnaga mnsotonoB Mc, FI u Cn, 6onee Tou-
HO onpepgereHbl cBOMCTBa pacnaga okono 30 v3oTonoB
anemeHToB — OT Rf o Mc, nsmepeHbl ceveHnss peakumn
MOJTHOTO CRIUSIHMA NPU pasHbIX aHeprusx 48Ca. B xoae npo-
BEJEHHbIX 3KCMEPUMEHTOB ObINO MOKa3aHo, YTO HOBbIN
rasoHanosnHeHHbIn cenapatop HC-2 akcnnyatupyertcs
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C MPOEKTHbIMW MapamMeTpamu, YTO MO3BOMSET NPOBOAUTL
3KCMEPUMEHTbI MO U3YYEHUIO CBEPXTSXKENbIX saep Ha 6o-
nee BbICOKOM ypoBHe yyBcTBuTenbHOCTU. KK nosgpasun
konnektnB JIAP ¢ Bnevatnsiowmmmn pesynsratamu, nony-
YeHHbIMN Ha dabpuke CTI, NO CUHTE3y CBEPXTSXKENbIX
S0ep M U3YyYeHMI0 CBOWMCTB UX pacnaja W npocun Aupek-
umio JIAP kak MOXHO ckopee onybrnvkoBaTb nepBble pe-
3ynbTaThl 3TUX 9KCMEPVIMEHTOB.

MKK 3acnywan HayyHbin goknag «LvpuHa gBonHOro
y-pacnaga sAepHOro COCTOSIHUS 21+ », NpeacTaBreHHbIN
A.T1. CeBEPHOXMHBIM.

MKK ¢ ynoBneTBopeHMeM 03HAKOMUICS C Mpe3eHTaLm-
e monogbiMu yyeHbiMu JIAP BoCbMU HOBbLIX pesyrnbraToB
1 NPOEKTOB B 06nactn saepHon puankn. Beinv oTmeyeHsl
nyywmure goknagbl: «[letanbHoe n3yvyeHne pagnmoakTuBHbIX
cBoWcTB pacnaga nsotonos No MeTogom o-, 3-, y-CnekTpo-
ckonuun» M. Tesekbaeson, «Co3gaHne ycTaHOBKM U paspa-
6oTka mMeToga MccnegoBaHUA CUMMETPUYHBIX KOMOWHa-
LMi1 B peakumsax MHOTOHYKMOHHOM nepeaayn (238U +238U)»
K.B.HoBukoBa u «WM3rotoBneHne paamoakTMBHBIX MU-
LeHen Ons nepsBbiX 3KcnepuMeHTOB Ha dhabpuke CTIO»
A.}O.Bogposa.

238 isotopes with 48Ca ions accelerated at DC-280 with
the formation of Mc, FI, Cn isotopes and their daughter
nuclei were used to determine the parameters of the new
separator.

In the 243Am +48Ca reaction at five 48Ca energies with
an intensity up to 1.3 puA, six new chains of 28°Mc (2n
channel), 58 chains of 288Mc (3n channel), two chains of
287Mc (4n channel) were synthesized, and a new isotope
286)\Ic (5n channel) was produced. In previous experiments,
287Mc was observed only in three chains and daughter nu-
clei of 286Mc — in two chains.

The a decay of 268Db was detected, its branch and half-
life were measured, and a new isotope 264Lr was produced.
The spontaneous fission of 27°Rg was registered for the first
time. It was shown that the transmission of DGFRS-2 was
two times higher than that at DGFRS-1.

In the experiment with 242Pu using intense beam of
48Ca, 25 and 69 decay chains of 286F| and 287F| were syn-
thesized correspondingly.

In irradiation of 238U, the intensity of 48Ca reached
6.5 ppA. During September—October 2021, 16 decay
chains of 283Cn were observed.

In the entire series of experiments, 177 decay chains
of Mc, Fl, and Cn were registered, the decay properties of
about 30 isotopes of elements from Rf to Mc were mea-
sured with higher precision, the reaction cross sections
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were measured at different 48Ca energies. During the ex-
periments, it was shown that the new gas-filled separator
DGFRS-2 is operating within design parameters, which
makes it possible to conduct new experiments on the study
of superheavy nuclei at a higher sensitivity level. The PAC
congratulated the FLNR team for the spectacular results
obtained at the SHE Factory on the synthesis and decay
of very heavy nuclei. The PAC encouraged the FLNR
Directorate to publish the first results of these experiments
as soon as possible.

The PAC heard the scientific report “The double
y-decay width of the nuclear 21+ state” presented by
A. Severyukhin.

The PAC reviewed 8 reports by young scientists from
FLNR in the field of nuclear physics research. The best
reports selected were: “Detailed study of radioactive de-
cay properties of No isotopes with a, B, y-spectroscopy
method” by M. Tezekbayeva, “Construction of a set-up and
development of a method for studying symmetric combi-
nations in multinucleon transfer reactions (238U +238U)” by
K.Novikov, and “Production of radioactive targets for the
first experiments at the SHE Factory” by A. Bodrov.
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24-25 (peBpana cocrtosanacb 131-Aa ceccusa
YyeHoro coBeta OWUAM noa npeacemarenLCTBOM
avpektopa UHctutyTa Il B. TpyGHMKOBa 1 3amecTuTens
npencepartens Npe3ngnyma HaumMoHanbHOM akageMum
Hayk Benopyccuu C.A. KunuHa.

I B. Tpy6HMKOB npeacTaBuin BCECTOPOHHUI AOKNag,
NocBALWEeHHbIN ktodeBbiM ansa ONANM cobbituam 2021 .,
peweHusim ceccun KomuTeTa NOMHOMOYHBLIX MpeacTa-
Butenen OUAW (BaHcko n Codmsi, Bonrapus, HosiGpb
2021 r.) n cogepxawuii MHPOPMALIMIO O MPUOPUTETHBLIX
nccnegosarenbcknx nporpammax OUNAW, npeanokeHHbIX
ans BknodeHus B CemunetHuii nnaH passutua OUAN Ha
2024-2030 rr., a Takke nocrnegHUM cobbiTuam B obnactu
MeXOyHapO4HOro coTpyaHuyecTsa MHcTuTyTa.

C poknagamy O pekomeHZauusx NporpaMMHO-KOH-
cynbTaTMBHbIX KoMUTeTOB BbicTynunu: W. Lieppys (MKK no
dumsuke yactuy), M.JlesutoBuy (MKK no saepHon dusm-
ke), O.J1.Hagp (MKK no ¢pmanke KoHOEHCMPOBaHHbIX cpes).

Y4eHbIln coBeT paccMoTpen KoHuenumio CemuneTHero
nnaHa passutna ONAM Ha 2024-2030 . nNo OCHOB-
HblM HanpaBneHusaM, MpeacTaBneHHbIM B [AoKNagax
B.[.Kekenvase (dusnka yactuy u uanka TEHKenbIX Mo-
HOB BbICOKMX 3HEPruin, MHMOPMAaLMOHHbIE TEXHOMOrmu),
C.H.OmuTpuresa (agepHas cusmka, NpuknagHblie U UHHO-
BaUMOHHbIE nccriegoBaHust), J1. KoctoBa (puanka koHaeH-
CMpOBaHHbIX cpea, pagmobronorus).
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YueHblln COBET 3acnyLuan Aoknagabl MonoabiX y4YeHblX,
pekomeHaoBaHHble KK, a Takke psg HayYHbIX 4OKNagoB
no pesyneratam 2021 r.

Y4eHbIl COBET paccMOTPEN NPeasioXeHNst AMpeKLnm
0 npucBoeHnn 3BaHus «lMoveTHbIn goktop OVANY, pelue-
HWS XIOpKU O NpucyxgeHun npemmn um. b. M.TloHTekopBo
n exerogHbix npemun OUAN 3a nydwmne HayyHble, Hayy-
HO-MeTOAMYECKME U HayYHO-TEXHMYECKME NpUKNagHble
paboTbl.

Ha ceccun coctosinuchk BbIGOPbI HA [OMMKHOCTb AM-
pektopa JI®OB3O, 06bsBnNEHbl BakaHCUM Ha AOMMKHOCTU B
anpekunsix nabopatopun OUNAN.

Y4YeHbIi COBET NPUHSAN CrieayoLLyi0 pe3ortoLmio.

O6wure nonoxeHus. 3acnyllaB Aoknaj AvpekTopa
OUANT. B. TpyOHUKOBA, YUY€EHbI COBET OTMETUIT BaXKHOCTb
1 cBoeBpeMeHHOCTb Codhmiickor aeknapaLmnm o LEHHOCTU
MEeXOYHapOOHOW Hay4YHO-TEXHUYECKOW WMHTerpauuun, npu-
HATOM Ha ceccunm KomuTeTa MOMHOMOYHBLIX MpeacTaBu-
Tenew, B KOTOPOW, B YACTHOCTW, MOAYEPKHYTO 3HaYeHue
dyHOAMEHTANbHON HayKW U LEHHOCTb OTKPbLITOro Mexay-
HapOZHOro Hay4YHOro Avarnora, a Takke nogaepXaHbl UHU-
unatmea FOHECKO u peweHune leHepanbHol accambneun
OOH o npoeosrnatweHun 2022 r. MexayHapoaHbIM ro4oM
byHAamMeHTanbHbIX HayK B MHTEpecax YCTOMYMBOIo pa3Bu-
TS,

YueHbin coet npussan OUAWN k akTneBHOM pabote
MO CO34aHUI0 OTKPLITOM Hay4YHON MHAPACTPYKTYpPbl N 06b-

The 131st session of the JINR Scientific Council
was held on 24-25 February. It was chaired by JINR
Director G.Trubnikov and Deputy Chairman of the
Presidium of the National Academy of Sciences of
Belarus S.Kilin.

G.Trubnikov delivered a comprehensive report cov-
ering the highlights of the year 2021 for JINR, the deci-
sions of the latest session of the JINR Committee of
Plenipotentiaries (Bansko and Sofia, Bulgaria, November
2021), the priority research programmes suggested for
inclusion in the Seven-Year Plan for the Development of
JINR for 2024-2030, as well as recent events in JINR’s
international cooperation.

The recommendations of the Programme Advisory
Committees were reported by I. Tserruya (PAC for Particle
Physics), M.Lewitowicz (PAC for Nuclear Physics), and
D.L.Nagy (PAC for Condensed Matter Physics).

The Scientific Council considered the concept of
the Seven-Year Plan for the Development of JINR for
2024-2030 in the major areas presented in the reports by
V.Kekelidze (particle physics and high-energy heavy-ion
physics, and information technologies), S.Dmitriev (nu-
clear physics, and applied and innovation research), and
L.Kostov (condensed matter physics and radiobiology).

The Scientific Council heard the best reports by young
scientists as recommended by the PACs and a number of
scientific reports on the results of 2021.

The Scientific Council considered the Directorate’s
proposals on awarding the title “Honorary Doctor of JINR”,
the recommendations of the juries on awarding the Bruno
Pontecorvo Prize and on awarding JINR annual prizes for
the best papers in the fields of scientific research, method-
ology, and applied technology.

The election of Director of VBLHEP took place at the
session. Vacancies of positions in the directorates of JINR
Laboratories were announced.

The Scientific Council
Resolution.

General Considerations. Having heard the re-
port by JINR Director G.Trubnikov, the Scientific Council
noted the significance and timeliness of the Sofia decla-
ration on the value of international integration in science
and technology adopted at the session of the Committee
of Plenipotentiaries which, in particular, emphasized the
importance of basic sciences and the value of an open in-
ternational scientific dialogue for resolution of global chal-
lenges confronting humanity, and supported the UNESCO
initiative and the UN General Assembly decision to pro-

adopted the following
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€OVHEHVIO Pa3nUYHbIX CTpaH M HapodoB AN MHOroHa-
UMOHarnbHOro Auanora BO MMsSi MMpa W MOCTynaTenbHOro
Hay4YHO-TEXHUYECKOIO U KyNbTYPHOro pasBUTUSI YernoBeYe-
cTBa.

Y4YeHbIl COBET BbLICOKO OLIEHWN YCUIUS AMPEKUUn
ONAN n cotpyaHukoB nabopartopuii MIHCTUTYTa Mo pea-
nu3aummn Tekyllero cemunetHero nnaxa (2017-2023 rr.) n
nosgpasun ONAW c gocTmkeHnsiMmM Mo OCHOBHbLIM Hanpas-
nenusim (npoekt NICA, akcnepumeHTbl Ha dabpuke CTO,
npoekT Baikal, nporpamma nonb3oBartenen Ha cnekTpome-
Tpax UBP-2, akcnnyatauma MHOrogyHKLMOHaNbHOro WH-
hopMaLMOHHO-BBIYMCIMTENBHOMO KOMMIEKca, TeopeTnye-
ckas hmanka, HayKku O XU3HW, NPUKIaaHbIE NCCIefoBaHUs
1 HHOBaLuN).

Y4yeHbin coBeT opobpun BcTynneHne B OUAU
Apabckon Pecny6nukn Ervner B kadecTBe nonHonpas-
HOro 4yneHa, Kotopoe npousowno Ha ceccun KIl B Hos-
Ope 2021 r., n Heobxooumble OEWCTBUS, MPeanpUHATbLIE
Pecnybnukon Cepbuen nepeg BctynneHnem B OUAN.

Y4yeHbIl COBET MNPUHAN K CBEOEHWIO Ha3HaveHue
A.HepcecsaHna (Apmenus) n A.Onb-Xar Anm (Ervnet) B
COCTaB YUYEHOro COBeTa peLUEHVSMU COOTBETCTBYHOLLMX
MOMHOMOYHbIX MNPeAcTaBuUTENel NpaBUTENbCTB  rOCY-
[apCTB-YIEeHOB.

PekomeHpgauuu B cBaA3u ¢ paborton MKK. YueHbin
COBET nogAepxan pekomeHaaumm, BbipaboTaHHbIe Ha cec-
CUSIX MPOrPaMMHO-KOHCYNBTATUBHbBIX KOMUTETOB B iHBape
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2022 r. n npencrtaeneHHble npegceaatenem MNKK no gpusm-
ke yactuy . Leppyen, npegcenatenem MNKK no sgepHom
dusuke M. Jlesutosudem n npegceparenem MNKK no gpusm-
Ke KoHAaeHcupoBaHHbIX cpeq [.J1.Hagem. YyeHbin coBeT
npocun gupekunto ONAN yyecTb 3T pekoMmeHaaumm npu
dopmupoBaHum NpobneMHo-TeMaTUYeCcKOoro nnaHa Hayu-
HO-MccnefoBaTenbCKMx paboT 1 MexayHapoaHOro coTpya-
HuyectBa OUNAN Ha 2023 T.

Qdu3uka Yyacmuy,. Y4YeHbli COBET NO34paBuI KOMmek-
TmB JI®BO ¢ gOCTUXKEHNEM NPOEKTHBLIX NapameTpoB OycTe-
pa NICA n yckopeHneM nyyka MOHOB >Xene3a A0 SHepPrum
578 MaB/HyknoH. Bnepeble B Poccum Ha Gyctepe NICA
OCYLLECTBIMEHO 3MEKTPOHHOE OXNaXAEeHME NyYKa TshKenbIX
WOHOB, a B COTpyAHMYecTBe ¢ WHCcTuTyTOM sigepHon du-
3ukn um. . W.Byakepa ycnewHo 3aBeplueHa papaboTka
CUCTEM KaHanoB BbiBOAA M TPaHCMOPTMPOBKU Myyka OT
OycTepa A0 HYKNOTPOHA. YYeHbI COBET OTMETUN Havano
akcnnyaTtaumm obopyanosaHusa ctaHumm SOCHI — BaxHo-
ro KOMMOHEeHTa MporpaMMbl MpUKNagHbIX MCCregoBaHui
n nHHoeaumin NICA, npegHasHadeHHOro ans obnyyeHusi
MUKPOCXeM MyyKamu MOHOB, BbiBoauMbIX 13 HILAC. Coset
Takke nosgpasun konnektue NICA c ycTaHOBKOW nepBoro
CBEPXMNPOBOASLLEro MarHuta B TyHHene Konnanaepa, 4To
ABMSETCS OYEeHb BaXKHOW BEXOW, 3HaMEHYIoLLen Havano
cOopkun konnangepa v NOAroTOBKW K €ro BBOAY B 3KCMIy-
aTauuio.

Y4eHbIi COBET C YyOOBMETBOPEHMEM OTMETWUN ycrne-
XU B Pas3BUTUN MHPACTPYKTYpbl, B TOM 4YuCie AOMNYCK K

claim 2022 the International Year of Basic Sciences for
Sustainable Development.

The Scientific Council encouraged JINR for proactive
work to build up an open science infrastructure and unite
different countries and peoples for multinational dialogue in
the name of peace and progressive scientific, technological
and cultural development of humankind.

The Scientific Council highly appreciated the efforts of
the JINR Directorate and staff of Laboratories to realize the
current Seven-Year Plan (2017-2023) and congratulated
JINR on the achievements in major areas (NICA project,
experiments at the Factory of Superheavy Elements, the
Baikal-GVD project, User Programme at the IBR-2 spec-
trometers, operation of the Multifunctional Information and
Computing Complex, theoretical physics, life sciences, and
applied research and innovations).

The Scientific Council welcomed the accession to JINR
of the Arab Republic of Egypt as a full member, which oc-
curred at the session of the Committee of Plenipotentiaries
in November 2021, and the pre-accession actions under-
taken by the Republic of Serbia to enter JINR as well.

The Scientific Council took note of the appointment of
A.Nersesyan (Armenia) and A. Elhag Ali (Egypt) as new mem-
bers of the Scientific Council, by decisions of the respective
Plenipotentiaries of the Governments of the Member States.

Recommendations in Connection with the PACs.
The Scientific Council took note of the recommendations
made by the PACs at their meetings in January 2022, as
reported at this session by |. Tserruya, Chair of the PAC
for Particle Physics, M.Lewitowicz, Chair of the PAC for
Nuclear Physics, and D.L.Nagy, Chair of the PAC for
Condensed Matter Physics. The Scientific Council request-
ed the JINR Directorate to consider these recommenda-
tions while preparing the JINR Topical Plan of Research
and International Cooperation for the year 2023.

Particle Physics. The Scientific Council congratulated
the NICA Booster team on achieving the design parame-
ters and accelerating a beam of iron ions to the energy of
578 MeV/nucleon. Electron cooling of a heavy-ion beam
was first-ever achieved in Russia in the NICA Booster,
and the development of the beam extraction and transport
channel systems from the Booster to the Nuclotron was
successfully completed in collaboration with the Budker
Institute of Nuclear Physics. The Scientific Council ac-
knowledged the start of operation of the SOCHI station
equipment — an important component of the NICA applied
research and innovations programme — designed for ir-
radiating microchips using ion beams extracted from the
HILAC. The Scientific Council also congratulated the NICA
team on the installation of the first superconducting magnet
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aKcnnyataumMm oguHHaguaTy 6-KMnoBaTTHLIX MOLEPHU3N-
pOBaHHbLIX NMOACTaHUMIA obLen mMolHocTblo Ao 33,6 MBT,
YCTaHOBKY OXVDKUTENS rennsi NpousBoauTenbHOCTbo 6o-
nee 1000 nuTpoB B Yac, rennesoro pedpwkepaTtopa 4ns
oxnaxaeHusa 6yctepa mowHocTeo 2000 BT npu Temnepa-
Type 4,5 K, 4eTblpex yCTaHOBOK OYMCTKU CXAaToro renus,
a Takke BBOf, B 3KCMyaTaLuio KpynHorabapuTHOro Kpuo-
reHHoro 06opyaoBaHMs, PacroNOXEHHOr0 Ha OTKPbITOM
BO3ayXe.

MosgpasuB konnektue MPD ¢ Hayanom mcnblTaHWN
GonbLLOro CBEPXMNPOBOASILLErO coneHonaa, YUeHbln coBeT
opobpun nnaH 3aBepLumnTb K KOHUY 2022 1. npon3BOACTBO
800 moaynewn ECal B Poccun un ewe 800 B Kutae, npen-
ctaBnsowmx 16 cekropoB ECal ns 25, Heobxoanmbix ans
MOMHOro a3nMyTanbHOro oxBaTa, OTMETUB KITHOYEBYIO POSb
moagynen ECal B peanusauum cusnyeckon nporpaMmmebl
MPD v npussas komaHgy MPD u pykosoactso OUAN pas-
paboTtaTb nnaH, obecne4mBatoLLnii CKOpeNLLEee N3roToBne-
HMe ocTaBLuMxcsa aeBATu cektopos ECal.

Y4YeHbIn COBET BbICOKO OLeHMr paboTy No NoAroToBke
petektopa BM@N k HameyeHHbIM Ha 2022 r. ceaHcaMm C
nyykamu TSHKEMbIX MOHOB, BKIOYMAsS M3rOTOBMEHWE KpeM-
H/MEBbIX [ETEKTOPOB MNy4ka M MPOUIIOMETPOB MyuyKa,
ycTaHoBKy aeTtektopoB GEM, nepeaHero agpoHHOro karno-
pumetpa ZDC, TpurrepHbIX 4ETEKTOPOB, MULLEHHON CTaH-
UMM 1 BaKyyMHOW TpyObl U3 yrnepoaHOro BONIOKHA BHYTPU
BM@N. CoBeT oTMeTMN ycrneLlHoe BbINONHEHNE AaBHEN
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pekomeHgaummn NMKK o HanvymMm BakyyMHOW Ny4KOBOW Nn-
Hun nepea BM@N ans ymeHbLueHns rpoMagHoro doHa.

YyeHblll coBeT opobpun pekomeHgauum TKK no
ytBepxxaeHuto SPD CDR u npocun komaHgy SPD npucty-
nuTb K nogrotoBke TDR. COBET BbICOKO OLIEHWUT BaXHYH
pornb KOHCYNbTaTUBHOIO komuteTa no getektopy SPD B
oueHke npoekta SPD v nobnarogapun 4neHoB KoMUTETa
3a nx paborty.

YyeHbli coBeT BMmecTe ¢ [MKK ¢ ynosneTsopeHnem oT-
METUIN PaCTyLLY0 Hay4HYI 3Ha4YMMOCTb 1 Bornee akTMBHOE
yyactne rpynn OUAN B umsmyeckoM aHanmse AaHHbIX
akcnepumeHToB ALICE, ATLAS n CMS Ha LHC (LEPH).

SldepHasi ¢pusuka. YyeHblii COBET MPUHSAN K cBeae-
HUO oTYeT, paccMmoTpeHHbI KK no apepHon dusmke, o
Hay4HbIX U MeToAMYEeCKNX paboTax, BbINONHEHHbIX B JIH®
B 2020-2022 rr. no Teme «WccnegoBaHusi B3anmopen-
CTBMS HEMTPOHOB C SAPaMU U CBOWCTB HENTPOHa», KOTO-
pas BkntodaeT npoektsl TANGRA n ENGRIN.

Mpn n3ydeHUn AgepHbIX peakuui, BbI3BaHHbIX HeWn-
TpoHamu, ObIn NpoBeAeH AeTanbHbIA aHanM3 pe3ynsTaToB
BbIMOSTHEHHbIX M3MepPeHUI P-4eTHOM 1 T-HEeYeTHOM Koppe-
NAUMIA B AeneHnn komnayHa-aapa 236U npu aHeprusx Hen-
TpoHoB 0,06 n 0,27 3B, 4YTo NO3BOMAMO NPOBECTUN CpaBHe-
HMe YrnoB NMOBOPOTa OCU AEMEHUS NMPU pasHbIX SHEPrUsiX
HENTPOHOB.

B pamkax npoekta TANGRA ¢ wucnonb3oBaHuem
neTekTupylowen cuctembl «Pomalia», coctosiwen wu3
18 BGO-petektopoB u HPGe-getektopa, 6binm namepe-

in the collider tunnel, a very significant milestone marking
the beginning of the collider assembly and the preparations
for the machine commissioning.

The Scientific Council noted with satisfaction the prog-
ress in the infrastructure development, including the clear-
ance to operate eleven 6-kV modernized substations of
total capacity up to 33.6 MW, the installation of a helium
liquefier of a capacity of more than 1000 litres per hour, a
helium refrigerator for cooling the Booster of the 2000-W
capacity at a temperature of 4.5 K, and four compressed
helium purification units, as well as commissioning of large-
scale cryogenics equipment located outdoors.

Congratulating the MPD team on launching the tests of
the large superconducting solenoid, the Scientific Council
welcomed the plan to produce 800 ECal modules in Russia
and another 800 in China, representing 16 ECal sectors
out of 25 needed for the full azimuthal coverage, by the
end of 2022. The Scientific Council noted the key role of
the ECal in the MPD physics programme, urging the MPD
team and the JINR management to develop a plan ensur-
ing the remaining 9 ECal sectors to be manufactured as
soon as possible.

The Scientific Council appreciated the progress in
preparing the BM@N detector for the forthcoming runs
with heavy-ion beams scheduled for 2022, including man-

ufacturing the Silicon Beam Tracker detectors and beam
profilers, installation of the GEM detectors, the ZDC for-
ward hadron calorimeter, the trigger detectors, the target
station, and the carbon fibre vacuum tube inside BM@N.
The Scientific Council noted the successful implementation
of the PAC’s long-standing recommendation of having a
vacuum beam line in front of BM@N in order to reduce the
otherwise huge background.

The Scientific Council endorsed the PAC’s recommen-
dations to approve the SPD CDR and asked the SPD team
to move forward to the TDR preparation. The Scientific
Council appreciated the important role of the Detector
Advisory Committee in the SPD project evaluation and
thanked the DAC members for their work.

Together with the PAC, the Scientific Council noted
with satisfaction the growing visibility and the increased
involvement in physics analyses of the JINR teams partic-
ipating in the ALICE, ATLAS, and CMS experiments at the
LHC (CERN).

Nuclear Physics. The Scientific Council took note
of the report considered by the PAC for Nuclear Physics
on the scientific and methodological work carried out at
FLNP during 2020—2022 under the theme “Investigations of
Neutron Nuclear Interactions and Properties of the Neutron”,
which includes the TANGRA and ENGRIN projects.
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Hbl YrMoBble pacnpefeneHns U BbIXOAbl raMMa-KBaHTOB
B peakumm (n, n'y) ons HEWTPOHOB C aHepruen 14 MaB ans
sanep C, O, Mg, Al, Si, Cru Fe.

CoBMeCTHO ¢ hmankamm 13 YeLuckoro TeXHUYEeCcKoro
yHuBepcuteta ([para) npoBOAUNNCE U3MEPEHUSA PEaKUX
MOL CMOHTaHHOro AeneHus 252Cf ¢ BbICOKOAKTVBHBIM 06-
pasuom (~400 kbk). ins perncrtpaumm nerkMx 4acTuy, uc-
nonb3oBanuchb AeTekTopbl Timepix ¢ Luenbio 0bHapyxeHns
yeTBepHoro aenexHns 252Cf,

3HauMTenbHbIN NpOrpecc AOCTUrHYT B pa3paboTke
nepBbix 3MEKTUBHBIX OTpaxaTenewn yrnbTPaxonoaHbIX
HEMTPOHOB Ha OCHOBE MOPOLLKOB HAaHOANIMa30B.

LLnpoknm cppoHTOM BeNnUcb paboTbl C MCMONb30BaHN-
€M pasnnyHbIX SAEPHO-U3NYECKMX METOOUK ANiS pelue-
HUS 3aday 3KOMoruW, matepuanoBedeHUsl, apXxeonoruu,
WCKYCCTBOBEAEHWS!, MEAULIMHbI B COTPYyAHMYECTBE C 6onb-
LWMM YMUCIIOM YYEHbIX W3 MCCRneaoBaTernbCKUX LIEHTPOB
cTpaH-yyacTtHuy, OUNAN.

Y4yeHbli coBeT nogaepxan pekomeHgaumo MNMKK npo-
OnuTe Temy «VlccrnenoBaHns B3aMOL4eNCTBUS HEUTPOHOB
C A4paMn 1 CBOWCTB HEMTPOHa» Ao koHua 2023 r. B pam-
Kax TeMbl MMaHMpPyeTCsa peann3oBaTh ps OCHOBHbIX Hayy-
HbIX 1 METOANYECKUX NCCIEAOBaAHUN:

— MNPOBECTU M3MEPEHME CMEKTPOB ramma-KBaHTOB
B S- U p-pe3oHaHcax, HaueneHHoe Ha MOUCK P-4eTHbIX U
T-He4eTHbIX 3PEKTOB B peakumnsix ¢ MeaieHHbIMU Nons-
pU30BaHHbIMWN HENTPOHaMMU;
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— W3MEpUTb MacCOBO-OHEPreTUYeckMe M YInoBble
pacnpegeneHsi OCKOMKOB, HEMTPOHOB M rammMa-KBaHTOB
AenexHus;

— MPOBECTM MOUCK PEAKUX MO, AENEHNS;

— NPOAOIHKUTL MOAEPHU3ALMIO SMEKTPOCTATUYECKOTO
reHeparopa 3l-5;

— NpoJomKUTb paboTbl MO CO3OAHWUI0 W Pa3BUTUIO
HEWTPOHHBIX Y raMMa-AeTEKTOPOB SIS KOCMUYECKMX anna-
paToB.

B Na6opatopuun sgepHbix peakuuin um. I H. dneposa
B 2021 r. ObINIM NpoBeAEHbl TPU CEPUN IKCMEPUMEHTOB Ha
HOBOM rasoHanosriHeHHoMm cenapatope HC-2 dabpukn
CTO. [ns onpegeneHvsi napameTpoB HOBOrO cenaparto-
pa MHC-2 ncnonb3oBanucb peakumMn CrnsiHUA M30TOMOB
243Am, 242Py, 238 ¢ yckopeHHbIMU MoHaMu 48Ca Ha um-
knotpoHe [1L1-280 ¢ o6pasosaHuem nsotonos Mc, Fl, Cnun
UX [OYEPHUX AAep.

B peakuuy cnusHusa 243Am+48Ca 6binu CUMHTE3Npo-
BaHbl LWECTb HOBbIX Lenodek 289Mc (2n-kaHan), 58 ue-
nouek 288Mc (3n-kaHan), ase uenodku 287Mc (4n-kaHar)
1 nonyyeH HoBbli uzoTton 286Mc (5n-kaHan). OBHapyxeH
o-pacnag 268Db, a Takke n3MepeHbl ero BeTBb W nepuop
nonypacnaga, nosyyeH HoBbI n3oTon 284Lr. BriepBble 3a-
PEerycTpMpoBaHo CroHTaHHOe Aenexue sapa 279Rg.

B akcnepumeHTe ¢ 242PU-MULLEHBIO HA UHTEHCUBHbBIX
nydykax 48Ca cuHTesupoBaHbl 25 1 69 Lenoyek pacrnaaa
286F| 1 287F| cooTBeTcTBEHHO. Mpy OBNYYEHUM MULLIEHM

In the study of neutron-induced nuclear reactions, a
detailed analysis of the results from the previously per-
formed measurements of P-even and T-odd correlations in
the fission of 236U compound nuclei at neutron energies of
0.06 and 0.27 eV was carried out, which made it possible to
compare the rotation angles of the fission axis at different
neutron energies.

Within the framework of the TANGRA project, angular
distributions and yields of gamma rays in the (n, n'y) reac-
tion for 14-MeV neutrons for C, O, Mg, Al, Si, Cr, and Fe
nuclei were measured using the Romasha detector system
consisting of 18 BGO detectors and a HPGe (high-purity
germanium) detector.

In cooperation with physicists from the Czech Technical
University in Prague, measurements of rare modes of
spontaneous fission of 252Cf with a highly active sample
(~400 kBq) were carried out. Timepix detectors were used
to detect light particles for the purpose to observe the qua-
ternary fission of 252Cf.

Significant progress was achieved in the development
of first-ever efficient reflectors for ultracold neutrons based
on powders of diamond nanoparticles.

Awide range of activities was carried out using various
nuclear physics techniques to solve problems in ecology,
materials science, archeology, art history, and medicine in

cooperation with a large number of scientists from research
centres of the JINR Member States.

The Scientific Council supported the PAC’s recom-
mendation to extend the theme “Investigations of Neutron
Nuclear Interactions and Properties of the Neutron” until
the end of 2023. Within the framework of the theme, it
is planned to implement a number of main scientific and
methodological areas of research:

— to carry out measurements of gamma-ray spectra
in s and p resonances, aimed at searching for P-even and
T-odd effects in reactions with slow polarized neutrons;

— to measure mass-energy and angular distributions
of fragments, neutrons and gamma rays from fission;

— to search for rare fission modes;

— to modernize the EG-5 electrostatic generator;

— to continue work on construction and development
of neutron and gamma detectors for spacecraft.

In 2021, three series of experiments were performed
at the new gas-filled separator DGFRS-2 of the Factory of
Superheavy Elements at the Flerov Laboratory of Nuclear
Reactions. The fusion reactions of 243Am, 242Pu, and 238U
isotopes with 48Ca ions accelerated at DC-280 with the
formation of Mc, Fl, and Cn isotopes and their daughter
nuclei were used to determine the parameters of the new
separator.
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13 238U B akcnepumeHTe 6binu nonyyeHsl 16 Lenodvek pac-
naga sapa 283Cn.

Bo Bcell cepun 3KCNEpPUMEHTOB 3aperncTpupoBaHbl
177 uenoyek pacnaga nsotonoB Mc, Fl u Cn, 6onee Tou-
HO onpegeneHbl cBOWCTBaA pacnaga okoro 30 M3oTonoB
anemeHToB — OT Rf go Mc, namepeHbl ceveHnss peakumn
MOMHOIO CANSIHWS NPU pasHbIX aHeprusx 48Ca. B xoage npo-
BEOEHHbIX 3KCMEPUMEHTOB ObINIO MOKasaHO, YTO HOBbIV
rasoHanosiHeHHbIn cenapatop MHC-2 akcnnyatupyertcs
C MPOEKTHbIMU NapaMeTpamu, YTO MO3BOMSIET NMPOBOAUTL
HOBbIE 3KCMEPUMEHTHI MO U3YYEHUIO CBEPXTSKENbIX Saep
Ha 6oree BbICOKOM YPOBHE YyBCTBUTENbHOCTMU.

Y4yeHbIn coBeT nosgpasun konnektus JIAP ¢ Bnevar-
NAOLWUMN pesynbsTatamu, NonyyYyeHHbIMu Ha abpuke CTO,
MO CUHTE3Y CBEPXTSDKENbIX SAEP U U3YYEHUO CBOWCTB MX
pacnaga v npeanoxun avpekunm JNIAP kak MOXHO ckopee
ony6nvkoBaTb NepBble pesynsTaThl TUX 3KCNEPUMEHTOB.

Qdu3suka KOHOEHCUPOBaHHbIX cped. Y4YeHbli COBET
MPUHSN K CBeAEeHU0 Xoh paboT no 3ameHe BO3aYLUHbIX
TEeNNoobMEHHMKOB BTOPOrO KOHTYpa OXNaXAeHWUsi peakTo-
pa VIBP-2 n noarotoBke K MOMYyYEHUIO MULEH3UU Ha 3KC-
nnyaTaLuio YCTaHOBKU. YUYeHbIi COBET noaaepkan nnaHbl
JIH® no mn3rotoBneHW0 HOBOW TOMSIMBHOW 3arpysku A5is
MBP-2 ¢ uenbio obecrneyeHns ycrnoBuii, HeobXoaMMbIX
0N NPOANEeHMs cpoKa 3KcnyaTauum peaktopa Ha nepuos,
nocne 2032 r., a Takke pabotbl JIH® no nsyyeHuo mexa-
HM3Ma BO3HMKHOBEHUST ONYKTyaLmMii UMMNYribCOB MOLLHOCTM
MBP-2 n pekomeHaoBan NpoaoimknTb 3Ty paboTy.
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Paspenssa Hagexabl NKK o B0O306HOBRNEHUM nporpam-
Mbl nonb3osaTenen JIH® nocne nonyyeHus NUUEH3UKU Ha
akcnnyataumio NBP-2, YueHbln COBET NPUHSAN K CBEAEHUIO
N3MEHEHUS B COCTaBe CMEKTPOMETPOB, AOCTYMHbIX B paM-
Kax nporpammbl nornb3oBatenen B 2021 r., u ¢ yooeneT-
BOPEHUEM OTMETUI NEPBbIE 3KCMEPUMEHTbI Ha YCTaHOBKE
HEMTPOHHO-aKTUBaLMOHHOIO aHanusa «Perata», goctyn-
HOW B HAcTOsiLLiee BpeMs Af1s Nonb3oBaTenen.

Y4yeHbIi coBeT ogobpun co3gaHne KomuTeTta nomnb3o-
BaTernen v npuBeTcTBoBasn 0onee TeCHbIN 0OMEH MHEHMS-
MU Mexay daHHbiM komuteTtoM u MKK. Pasgensas obecno-
koeHHocTb KK BOnpocom 0 BO3MOXHOCTW MPOAOIHKEHNS
3KCMEPUMEHTOB C y4yacTMeM CTYAEHTOB B CBA3U C Bpe-
MEHHOI ocTaHoBkoln MIBP-2, YueHblli coBeT npu3san au-
pekumio ONAN pewmTs BONpoC 0 BO30OHOBMEHUN TaKMX
3KCMNEepPUMEHTOB Nocrne BoccTaHoBneHus pabotsl BP-2.

Y4YeHbI COBET C YAOBNETBOPEHNEM OTMETUI MIaHbl
JIHO no panbHenwen mogepHusauum CnekTpoMeTpoB
CKAT n «3ncunoH», B 4aCTHOCTU, B NEpUoL NPUOCTaHOB-
kn akcnnyatauun WBP-2. Bmecte ¢ KK Y4yeHbii coset
npusHarn, 4YTo, HECMOTPSI Ha CTPOrMe OrpaHNYeHnst B CBs-
31 ¢ naHgemuenn COVID-19, nporpamma uccrnegoBaHun
Ha faHHbIX ycTaHoBKkax B 2021 r. ycrewHo npogorkanach
Gnarogapst HapalmBaHuo yeUnun yyeHbix JIHO.

Y4YeHhI COBET NPUBETCTBOBAS NPOBEAEHNE COBMECT-
HbIX paboT Mo CO3[4aHW0 HOBOW YCTaHOBKWM HEWTPOHHOM
paguorpacmm n Tomorpacumm Ha peaktope BBP-CM (UAD
AH PY3, TaluKeHT), OTMETMB, YTO MOJTyYEHHblE TEXHU-

In the 243Am +48Ca reaction, six new decay chains of
289Mc (2n channel), 58 chains of 288Mc (3n channel), and
two chains of 287Mc (4n channel) were registered, and a
new isotope 286Mc (5n channel) was produced. The a de-
cay of 268Db was detected, its branch and half-life were
measured, and a new isotope 264Lr was produced. The
spontaneous fission of 279Rg was registered for the first
time.

In the experiment with 242Pu using intense beam of
48Ca, 25 and 69 decay chains of 286F| and 287F| were syn-
thesized correspondingly. In irradiation of 238U, the intensi-
ty of 48Ca reached 6.5 puA, and 16 decay chains of 283Cn
were observed.

In the entire series of experiments, 177 decay chains
of Mc, Fl, and Cn were registered, the decay properties of
about 30 isotopes of elements from Rf to Mc were mea-
sured with higher precision, and the reaction cross sections
were measured at different 48Ca energies. During the ex-
periments, it was shown that the new gas-filled separator
DGFRS-2 was operating within design parameters, which
makes it possible to conduct new experiments on the study
of superheavy nuclei at a higher sensitivity level.

The Scientific Council congratulated the FLNR team
for the spectacular results obtained at the SHE Factory on
the synthesis and decay of superheavy nuclei and encour-

aged the FLNR Directorate to publish the first results of
these experiments as soon as possible.

Condensed Matter Physics. The Scientific Council
noted the progress in replacing air heat exchangers of
the secondary cooling circuit of the IBR-2 reactor and the
preparation for obtaining a license to operate this facility.
The Scientific Council supported the FLNP’s plans to man-
ufacture a new fuel load for IBR-2 in order to provide the
conditions required for extending its service life for a period
after 2032, as well as the activity of FLNP on studying the
mechanism of fluctuations in the IBR-2 power pulses, and
recommended continuing this work.

Sharing the PAC’s expectation that the FLNP User
Programme will be resumed soon after obtaining the li-
cense to operate IBR-2, the Scientific Council took note of
the changes in the set of neutron instruments operated un-
der the User Programme in 2021 and noted with satisfac-
tion the first experiments at the REGATA neutron activation
analysis instrument, which is now available to users.

The Scientific Council supported the establishment of
the User Committee and welcomed a closer exchange of
opinions between this Committee and the PAC. Sharing the
PAC’s concern about the continuation of experiments with
participation of students due to the temporary shut-down
of IBR-2, the Scientific Council urged the JINR Directorate
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Yyeckue napameTpbl pa3paboTaHHOW YCTaHOBKM OTBEYAOT
TpebOoBaHNAM LUMPOKOTO CrnekTpa MeEXOUCUUMITMHAPHBLIX
uccnefoBaHuid B obnactu martepuanoBefeHusi, TeXHu4e-
CKUX HayK 1N U3y4YeHUsi KyrnbTypHOTO Hacneaus.

Y4YeHbI COBET NPUHAN K CBeAEeHU0 xof paboT no Ho-
BOMY UCTOYHUKY HelTpoHoB OWAW, oTmeTuB, B 4YacTHO-
CTW, NPOBEOEHME paCYETHbIX WCCIEefOBaHMN MO OLEHKe
konebaTenbHON YyCTOMYMBOCTM MPOEKTMPYEMOro peakTopa
«HentyH» (MBP-3) ¢ TonnnMBoM Ha OCHOBE HUTpUAA Hen-
TYHMS, @ TaKke MO ONTMMMU3ALUN KOMMO3ULIMKM MOZYNATO-
pa peakTUMBHOCTM peakTopa «HenTyH» nyTem BBeAeHWs
[OOMOIHUTENbHbIX OTpaXaTenen U3 HUkensa unu 6epunnus.
YyeHbin coset cornacurcs ¢ MNMKK B HeobxogumocTtu npo-
JormkeHus paboT Mo M3YYEHMHO OUHAMWKLA UMMYIbCHbIX
peakTopoB, a Takke noaaepxan pekomeHgauumio [MKK
yunTbiBaTb BbIOOP KOMMOHOBKM aKTUBHOW 30HbI peakTo-
pa «HenTyH» Npu NOAroToBKke TEXHUYECKOrO 3aJaHus Ha
npoeeaeHne HNOKP no pa3paboTke TBANOB Ha OCHOBE
HUTPUA-HENTYHMEBOIrO TOMMMBA. YYEHbI COBET PEKOMEH-
[oBan nepevitu K criegylolemy atany npoeKTUpOBaHMS
peaktopa «HenTyH», OTMETMB HEeOOXOAMMOCTb BbIMOS-
HeHns HWOKP no ontumuzauum koprnyca peaktopa u
mMoaynaTopa peaktuBHocTu coBMecTHO ¢ AO «HUKNDT»
['ockopnopauun «Pocatomy». Y4YeHbIt COBET MPUBETCTBO-
Ban HamepeHue KK 3acnywartbs nogpobHble goknagsl 0
paboTax no CO34aHM0 HOBOTO MCTOYHMKA HENMTPOHOB, Bbl-
nonHeHHblx OUAN coemectHo ¢ BHUMNHM 1 HUKU3T, a
Takke 006 aHanmn3e aPPEKTUBHOCTU PaA3NNYHbIX XOMOLHbIX
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3amegnuTenen N KOHCTPYKLMU NepBUYHON HENTPOHHOW Or-
TUKM U 3aLUMATHI.

YyeHbin coBeT opobpun xop paboT no pasBuTUIO
nabopatopun CTPYyKTYpHbIX unccnegosaHmn SOLCRYS
B HauuoHanbHOM LEHTPe CUMHXPOTPOHHOTO W3MyYeHUst
SOLARIS ¢ y4eTom Toro, 4To pasnuyHble Yactu naboparto-
pvM B HacTosiLLiee BPEMS HAXOAATCSA Ha pasHbIX aTanax 3a-
BepLUEHUS. YYEHbIN COBET C YAOBNETBOPEHNEM OTMETWUS,
4YTO onpefeneHbl TeXHUYECKMe napameTpbl U 3aBepLueH
3CKM3HbIA MPOEKT 3KCMEepPUMEHTanbHbIX KaHanoB Myu4ka,
NPOEKTUPOBAHNE 1 CTPOUTENLCTBO KOTOPLIX NPUONMKaeT-
Csl K BbIXody Ha TeHaepHyto dasy. Bmecte ¢ MNKK YyeHbin
COBET BbIpasun Hagexay, YTo BCe TPU OCHOBHbIE 4acTu
paboT He OyayT CyLLECTBEHHO OTCTaBaTb OT NEpPBOHaYanb-
HOro rpaduka npu ycrioBUM WX AOIDKHOTO BbINOMHEHUSA
B TeYeHVe TPexneTHero nepuoga peanu3aumm COOTBET-
ctytowen temol ONAN. B To e Bpemsa npegnonaraeTcs
Heo6X0AUMOCTb HEKOTOPOrO AOMOSHUTENBHOIO BPEMEHU
CBEpX JAHHOIO Cpoka Ans AopaboTku, UHTerpaumm, BBoga
B 9KCMIyaTauuo SKCNepUMEHTarnbHbIX YCTAHOBOK M ANS UX
noaroToBKM kK paboTe nonb3oBaTene.

O6uwue eonpochkl. Y4YeHbll COBET C yOOBMeTBOpe-
Hnem otmeTun gestenbHocTb MKK no dusmke KoHAeHCK-
POBaHHbIX Cpef, CBA3aHHYyK C pas3paboTkon nogxoda K
Ha3HaYeHo peLeH3eHToB No Temam u npoektam OUAWU,
oxuaas nHcopmaumm o gansHenwem onbite MKK no npu-
MEHEHWNI0 aHOHVMHOTO PELEH3UPOBaHNS.

to take care of restoration of such experiments soon after
resumption of the IBR-2 operation.

The Scientific Council was pleased with the further
upgrade of the SKAT and EPSILON diffractometers, in par-
ticular, during the temporary suspension of the IBR-2 op-
eration. Together with the PAC, the Scientific Council rec-
ognized that, despite the strong COVID-19 restrictions, the
research programme of these instruments was success-
fully continued last year, owing to the scientists’ in-house
step-up efforts.

The Scientific Council encouraged the joint activi-
ty for developing the new facility for neutron radiography
and tomography at the WWR-SM reactor (INP, Tashkent,
Uzbekistan) and noted that the parameters of the facility
meet the requirements of a wide range of interdisciplinary
research in the fields of materials science, engineering sci-
ences, and cultural heritage.

The Scientific Council took note of the recent progress
in developing the new neutron source at JINR, noting, in
particular, the studies carried out to calculate the vibration-
al stability of the projected NEPTUNE reactor (IBR-3) with
neptunium-nitride fuel, as well as to optimize the composi-
tion of the reactivity modulator of the NEPTUNE reactor by
introducing additional reflectors to be made of nickel or be-
ryllium. The Scientific Council concurred with the PAC that

studies of the dynamics of pulsed reactors should be con-
tinued. It also shares the PAC’s opinion that the NEPTUNE
reactor core layout should be taken into account when
preparing the technical specification for the R&D on the
development of neptunium-nitride fuel rods. The Scientific
Council recommended proceeding to the next stage in the
design of the NEPTUNE reactor noting the necessity for
the R&D work to optimize the reactor vessel and reactivity
modulator to be carried out jointly with the NIKIET Institute
of the Rosatom State Corporation. The Scientific Council
welcomed the PAC’s intention to hear detailed reports on
the work for developing the new neutron source made by
JINR jointly with VNIINM and NIKIET and on the analysis
of performance of different cold moderators and design of
primary neutron optics and shielding.

The Scientific Council welcomed the recent progress in
developing the SOLCRYS Structural Research Laboratory
at the SOLARIS National Synchrotron Radiation Centre,
noting that various parts of the laboratory were currently at
different phases of accomplishment. The Scientific Council
was pleased with the adoption of the technical parameters
and preliminary design of the beamlines, the design and
construction of which are approaching their bid phase.
Together with the PAC, the Scientific Council expects that
all three major parts of the activity will not get behind the
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Hoknadbl MOnoOdbIx y4eHbIX. Y4YEHbI COBET C UH-
TepecoM 3acnylwan [oknagbl MonogblX YYeHbIX, KOTO-
pble O6binM  BbIOpaHbl NPOrPaMMHO-KOHCYNETATUBHBIMM
KOMUTETaMW [ANs NPeACTaBlieHUss Ha [JaHHOW Ceccuu:
«WccnepoBaHue cBepxnpoBOAUMOCTM M MarHetuama B
CMOUCTBIX HAHOCTPYKTypax METOAOM peddriekToMEeTpum
NnonsipuM3oBaHHbIX HEMTPOHOB C perucTpauunert BTOpuyYHOro
nanyyeHusi», «Metogpl rmybokoro obyyeHus n nporpamm-
Hoe obecneveHne Ons PEKOHCTPYKUUM TPaeKTopuin ane-
MEeHTapHbIX 4YacTuuy, «Co3gaHne npuKNagHbIX CTaHUMA
ARIADNA Ha 6ase yckoputenbHoro komnnekca NICA»,
«[leTanbHoe n3yyeHne pagnoakTUBHbLIX CBOMCTB pacnaza
nsotonos No MeToaom a-, 3-, y-CNeKTPOCKONUm».

Y4yeHbIn coBeT nobnarogapun goknag4yvkos: B. . XKa-
ketoBa (JIH®), M.B.loHyapoBa (JIUT), A.A.CnuBuHa
(J1®B3), M.TesekbaeBy (JIAP), npuBeTctBYst nogobHble
n3bpaHHble Joknaabl B Oyayuiem.

O coctaBax [KK. Mo npegnoxenHuio aupektopa
OUANTT. B. TpybHUkoBa Y4eHhlIi coBeT HazHa4un M. Brioka
(GSI, OapmwTaart, Mepmarus) B coctas KK no saepHom
m3nke CpokoM Ha Tpu roga. Y4eHbli COBET nobnaroga-
pvn 3. XodmaHHa 3a ero nnogoTBOpHYo paboTy B cocTaBe
ganHoro MKK ¢ 2005 r. n orpoMHbIN BKNag B COTPyAHUYe-
cTtBo ¢ JIAP B nccnenoBaHmax CBEPXTSKENbIX 3MEMEHTOB.

O koHuenuumn CemuneTHero nnaHa passutus OUANU
Ha 2024-2030 rr. Y4eHbIi COBET C UHTEPECOM 3acnyLuar
KoHLenuuo cneaytowero nnaHa passutua OUAN (2024
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2030 rr.), npeacTaBneHHy0 B AoKnagax BuuUe-AMpeKTopa
OUAN B.[.Kekenuase (dusmka vactuy, n dusnka Taxe-
NbIX NOHOB BbICOKNX 3HEPTUIA, HPOPMALIMOHHbIE TEXHOO-
rvm), Buue-gupektopa OUAN C.H.Omutpresa (agepHas
dusvka, NpuknagHble N MHHOBALMOHHbIE UCCNEeAOBaHMS)
n Buue-ampekTopa OUAN J1.KoctoBa (humanka koHOEHCU-
pOBaHHbIX cpen, pagmobronorus).

C yOooBneTBOpeHWEM OTMETUB, YTO 3TWM [OKNadbl B
MOMHON Mepe PacKpbIBAOT apXMTEKTYpYy M MOruKy cTpa-
Ternyeckoro passutus OUNAW, npeanoxeHHble B AoKNa-
ne oupextopa [.B. Tpy6HuKoBa, YyeHbli coBeT opgobpun
NPeACTaBMNEHHYIO KOHLEMUMIO B LENTOM U MPOCUIT AUPEK-
unto OUNAN npogomkmTb paboTy NO NOAroTOBKE AeTanb-
HOro MpoekTa MnnaHa U NpeacTaBUTb €ro Ha criefytoLlen
ceccum Y4yeHoro coBseTa.

Hayu4Hble goknagbl no pesynsratam 2021 r. YyeHbin
COBET C MHTEpecoM 3acnyLian goknaasl «buornbpuaHsie
HaHOKOMMMEKCbl U WX MOoTeHuManoHoe MpuMeHeHVe B
6uomegnumHe» n «MHOrorpaHHOCTb MHOMOMETNEBbIX pac-
yeToB» WM nobnarogapwn poknagyukos: HO.E.ToplikoBy
(TH®) n A.B.BegHsikosa (JIT®).

Harpagbl u npemun. YyeHblll COBET MN0O34paBul
M.Banurypckoro (Mombwa) ¢ BpyYeHvem Aunnoma
«lMoyeTtHbIn goktop ONAN».

Y4YeHbIl COBET YTBEpAMI NPeasiokeHne aupekTopa
ONANT.B. TpyOHMKOBa O NpUCBOEHMM 3BaHNS «TOYETHbIN

initial schedule significantly, provided that they are duly ex-
ecuted through three years of the respective JINR theme.
At the same time, it is assumed that some more time be-
yond this three-year term will be required to complete, inte-
grate and commission the instruments and to prepare their
operation by users.

Common Issues. The Scientific Council was pleased
with the activity of the PAC for Condensed Matter Physics
on the elaboration of an approach to assigning reviewers
for JINR themes and projects, expecting to be informed on
further experience of the PAC with application of a blind
review assessment.

Reports by Young Scientists. The Scientific Council
followed with interest the reports by young scientists,
selected by the PACs for presentation at this session:
“Investigation of superconductivity and magnetism in lay-
ered nanostructures by polarized neutron reflectometry with
secondary radiation registration”, “Deep learning methods
and software for the reconstruction of elementary particle
trajectories”, “Construction of ARIADNA applied stations
based on the NICA accelerator complex”, and “Detailed
study of radioactive decay properties of No isotopes with
a-, B-, y-spectroscopy method”.

The Scientific Council thanked the respective speak-
ers: V.Zhaketov (FLNP), P.Goncharov (MLIT), A.Slivin

(VBLHEP), and M.Tezekbayeva (FLNR), welcoming such
selected reports in future.

Membership of the PACs. As proposed by JINR
Director G.Trubnikov, the Scientific Council appointed
M.Block (GSI, Darmstadt, Germany) as a member of the
PAC for Nuclear Physics for a term of three years. The
Scientific Council thanked S.Hofmann (GSI) for his dedi-
cated work as member of this PAC since 2005 and for his
outstanding contribution to the cooperation with FLNR in
research on superheavy elements.

Concept of the Seven-Year Plan for the Develop-
ment of JINR for 2024-2030. The Scientific Council heard
with interest the concept of the next Seven-Year Plan for
the Development of JINR for 2024—2030 presented in the
reports by Vice-Directors V. Kekelidze (particle physics and
high-energy heavy-ion physics, and information technolo-
gies), S.Dmitriev (nuclear physics, and applied and inno-
vation research), and L. Kostov (condensed matter physics
and radiobiology).

Noting with satisfaction that these reports on the ma-
jor areas revealed in full the architecture and logic of the
strategic development of JINR as proposed by Director
G. Trubnikov in his report, the Scientific Council endorsed
in general the presented concept and requested the JINR




CECCUA YYEHOIO COBETA ONAN

poktop OUAWN» K.BpewunHbsik (PpaHumsa) u 3.bypso
(PymbiHus).

Y4YeHbI COBET YyTBEPAMUIT PELLEHME XIopU, NpeacTaB-
neHHoe npepcepatenem xwopu A.T. OnblieBCKMM, O Npu-
cyxgeHun npemun um. B.M.TMoHTekopso T.K.[arnccepy
(CWWA) 3a 3HaunTenbHbI BKkNag B (OU3NMKY HENTPUHO,
acTpodm3nKy YacTuL, N PU3MKy KOCMUYECKMX y4ein BbICO-
KMX SHEPruii, B YAaCTHOCTW B pacyeT NoToKa aTMOCHhEPHbIX
HEWTPUHO, HAaYMHas C paHHeln cTagun ero paspaboTku.

Y4YeHbI COBET YTBEPAMUI PELLEHME XIopU, NpeacTaBs-
neHHoe Buue-gupektopom OUAU  C.H.[OAmutpueBsbim,
0 npucyxaeHun exerogHbix npemuin OUAN 3a nydwue
Hay4YHO-MCCrneaoBaTenbCkMe TEOpPEeTUYECKMEe U JKene-
pUMeEHTarnbHble paboTbl, HAy4YHO-METOAMYECKME U Hayu-
HO-TEXHUYECKNE NpUKNagHble paboTbl.

Bbibopbl U 06bsiBNIeHWE BaKaHCUWA B OUPEKUUsIX
na6opartopunn OUAWN. YueHbii coBeT usbpan A.Kuwens
avpektopoM Jlabopatopum  (pU3MKM  BbICOKMX 3HEPrun
um. B.UN.Bekcnepa n A.M.BanguHa (JI®B3) cpokom Ha
nsaTtb net n nobnarogapun B. . Kekenuage u P. JlegHuukoro
3a yCrelLuHyto paboTy, NpoAenaHHyo B Ka4ecTBe OUPEKTO-
poB aTon nabopartopun B nepmogbl 2014-2021 n 2021-
2022 rT. COOTBETCTBEHHO.

Y4eHbli coBeT 00bSABMA BaKaHCUM Ha OOMMKHOCTU 3a-
mMecTuTenen gupektopa JI®PBO. YTBepxaeHne B AOMKHO-
CTAX cocTouTcst Ha 132-n ceccumn YYeHoro coBeTa B CeH-
Ta6pe 2022 .

SESSION OF THE JINR SCIENTIFIC COUNCIL

YueHblll coBeT 0ObABMI BakaHCUM Ha  [OSKHO-
CTu pgupekTopoB Jlabopatopun HENTPOHHOW  PU3MKN
nm. L. M. dpaHka u Jlabopatopum MHDOPMaLMOHHBIX TeX-
Hororn uMm. M.T. MewepsikoBa. Beibopbl cocToaTcs Ha
133-n ceccumn YueHoro coBeTa B (pespane 2023 1.

Directorate to continue work towards developing a detailed
draft of the Plan and presenting it at the next session of the
Scientific Council.

Scientific Reports on the Results of 2021. The
Scientific Council heard with interest the reports “Biohybrid
nanocomplexes and their potential application in bio-
medicine” and “Multiple facets of multiloop calculations”,
and thanked the speakers Yu.Gorshkova (FLNP) and
A.Bednyakov (BLTP).

Awards and Prizes. The Scientific Council congratu-
lated M. Waligdrski (Poland) on the award of the Diploma
“Honorary Doctor of JINR”.

The Scientific Council approved the proposal by JINR
Director G. Trubnikov to award the title “Honorary Doctor of
JINR” to C.Bréchignac (France) and E.Burzo (Romania).

The Scientific Council approved the recommenda-
tions of the Jury presented by its Chair, A.Olshevskiy, to
award the Bruno Pontecorvo Prize to T.K.Gaisser (USA)
for his significant contributions to neutrino, astroparticle
and high-energy cosmic ray physics, in particular, to the
atmospheric neutrino flux calculation from its early stage
development.

The Scientific Council approved the Jury’s recom-
mendations presented by JINR Vice-Director S. Dmitriev

on awarding JINR annual prizes for the best papers in the
fields of theoretical and experimental research, methodolo-
gy and technology, and applied technology research.

Election and Announcement of Vacancies in the
Directorates of JINR Laboratories. The Scientific Council
elected A.Kisiel as Director of the Veksler and Baldin
Laboratory of High Energy Physics (VBLHEP) for a term
of five years and thanked V.Kekelidze and R.Lednicky for
their successful tenures as Directors of this Laboratory
during 2014-2021 and 2021-2022, respectively.

The Scientific Council announced the vacancies of po-
sitions of VBLHEP Deputy Directors. The endorsement of
appointments will take place at the 132nd session of the
Scientific Council in September 2022.

The Scientific Council announced the vacancies
of positions of Directors of the Frank Laboratory of
Neutron Physics and of the Meshcheryakov Laboratory
of Information Technologies. The elections will take place
at the 133rd session of the Scientific Council in February
2023.




NMPEMUN OUAN 3A 2021 T.

|. 3a Hay4yHO-UCCcnepoBaTenbCKkMe TeopeTuveckue
paboTbl

lMepesbie npemuu

1. «PacyeT kpuTMyeckux MHOEKCOB U penpeseHTa-
TUBHbIX (DU3NYECKMX NapamMeTpoB CKEMNTMHIOBOrO MnoBe-
OEeHNs CTOXaCcTUYEeCKUX CUCTEM MEeToAaMu KBaHTOBOW Te-
opun nons».

Asmopebr: J1.U. ApxkemaH, H.B.AHToHOB, M.[lHaTtuy,
HO. XoHkKoHeH, 1. W. KaknHb, I". A. Kanaros, M. B. KomnaHuel,
T. NyunesaHcku, J1. MvwxkmwnH, M. KO. Hanumos.

2. «HoBas apa peHOPMrpynnoBbIX BbIYUCIEHWA B
JIT®: coBpeMeHHble MeToAbl, MHCTPYMEHTbI U nocregHue
OOCTMKEHNSAY.

Asmopel: A.B. BegHsikos, A. @.ukenbHep.

Il. 3a Hay4yHO-uccnegoBaTeNnbCKUe IKCMNEPUMEH-
TanbHble paboTbl

lMepeasi npemusi

«WccnepoBaHus HenTpuHoO B akcnepumeHTe OPERAY.

Asmopel: C.T.BacuHa, FO. A. TopHyLwkuH, C. . AMuTpK-
esckuii, 3.B.Kpymweiin, . B.Haymos, A.T. OnbLueBckuit,
A.B.Caposckun, A.T1.CoTtHukoB, A.B.YykaHos, A.C.LLe-
LLIYKOB.

Bmopbie npemuu
1. «HoBble CTPYKTYpHblE, MarHWTHblIE COCTOSHUS U
dumsnyeckme ABNEHUA B reoMeTpuyeckn (pycTpmpoBaH-

MPEMNIN
PRIZES

HbIX (PYHKLMOHAMNbHbIX MarHUTHbLIX MaTepuanax npu name-
HEHUM TepMOANHAMNYECKUX NapaMeTPOBY.

Asmopesi: [.71.KosneHko, H.O.lonocosa, C.E.Ku-
yaHoB, E.B.JlykuH, A.B.Pytkayckac, b.H.CaBeHko,
O.H.Juc, H.M.Benoseposa, OaHr Hroak TyaH, Jle XoHr
Kxbewm.

2. «0-, y-CNeKTPOMEeTpUsi 1 CBOMCTBA pacnaga U3oTo-
OB 249.252,254,256N| 4 253,254,257 Ry

Asmopel: A.U.CeupuxuH, A.B.Epemun, A.T.Tloneko,
O.H.Manbiwes, KO.A.lMonos, A.B. W caes, M. Tesekbaesa,
P.C.MyxuH, A.Jlones-MapteHc, K. Xowunba.

lll. 3a Hay4yHO-meTOAUYECKNE U Hay4YHO-TEXHU4Ye-
CcKue paboTbl

lNepeasi npemusi

«CospaHune byctepa NICA».

Asmopebl: A.B.Bytenko, B.W.Bonkos, A.P.lanuwvos,
B.H.KapnuHckui, C. A.KoctpomuH, . H. Mewwkos, B. A. Mu-
xaunnos, A. O.CugopuH, I. B. Tpy6Hukos, I". . XomxmbarusH.

Bmopsie npemuu

1. «MccnepoBaHusa gedekToB METOAOM aHHUTUMIALM-
OHHOW CNEeKTPOCKONUM MO3UTPOHOB MOCIIE MEXaHUYECKOM
06paboTKN NOBEPXHOCTUY.

Asmopel: K.Cemek, M. Xopoaek, E. Opbizek, M. K. Ece-
eB, M.Bpy6enb.

2. «PaspaboTtka n BHegpeHue eguHOro Joctyna K
reTeporeHHbIM pacnpefeneHHoiM pecypcam OUAU u
cTpaH-y4acTHuy Ha nnatdopme DIRAC».

JINR PRIZES FOR 2021

I. Theoretical Physics Research

First Prizes

1. “Calculation  of  Critical Exponents  and
Representative Physical Parameters of Scaling Behavior
of Stochastic Systems by Quantum Field Theory Methods”.

Authors: L.Adzhemyan, N.Antonov, M. Hnati¢,
J.Honkonen, P.Kakin, G.Kalagov, M.Kompaniets, T.Luci-

2. “A New Era of Renormalization Group Calculations
at BLTP: Modern Methods, Tools, and Recent Achie-
vements”.

Authors: A. Bednyakov, A. Pikelner.

Il. Experimental Physics Research

First Prize

“Neutrino Studies in the OPERA Experiment”.
Authors: S.Vasina, Yu.Gornushkin, S.Dmitrievsky,

Z.Krumstein, D.Naumov, A.Olshevskiy, A.Sadovsky,
A. Sotnikov, A. Chukanov, A. Sheshukov.
Second Prizes

1. “New Structural, Magnetic, and Physical Pheno-
mena in Geometrically Frustrated Functional Magnetic
Materials at Changes of Thermodynamic Parameters”.

Authors: D.Kozlenko, N.Golosova, S.Kichanov,
E.Lukin, A.Rutkauskas, B.Savenko, O.Lis, N.Belozerova,
Dang Ngoc Toan, Le Hong Khiem.

2. “o-, y-Spectroscopy and Decay Properties of
249,252,254,256N g gnd 253,254, 257TRf".

Authors: A. Svirikhin, A.Yeremin,
0. Malyshey, Yu. Popoy, A.lsaey,
R.Mukhin, A. Lopez-Martens, K. Hauschild.

A.Popeko,
M. Tezekbaeva,

lll. Physics Instruments and Methods

First Prize

“Construction of the NICA Booster”.

Authors: A.Butenko, V.Volkov, A.Galimov, V.Kar-
pinsky, S.Kostromin, |.Meshkov, V.Mikhailov, A.Sidorin,
G. Trubnikov, H. Khodzhibagiyan.

Second Prizes

1. “Positron Annihilation Spectroscopy Studies of
Defects Induced by Surface Mechanical Treatments”.

Authors: K.Siemek, P.Horodek, J.Dryzek, M.Eseey,
M. Wrébel.

2. “Development and Implementation of a Unified
Access to the Heterogeneous Distributed Resources of
JINR and Its Member States on the DIRAC Platform”.



Asmopel: B.B.KopeHbko, H.A.Kytosckun, B.B.Mu-
ubliH, A.A.MowkuH, W.C.lMenesaHtok, [.B.[lMoaranHbin,
O.B. PorayeBckun, B.B. Tpodmmos, A. 0. Llaperopogues.

IV. 3a Hay4yHO-TexHUYeckue npuknagHble pa6oTbl
lNepeasi npemusi

«PacyeT n mopenupoBaHue nonst U3ny4eHns BHYTPU
KOCMMWYECKOro annapara BHe MarHutocgepbl 3emnny.
Asmopel: . H. TumoweHko, . C.Topaees.

Bmopsie npemuu

1. «<ATMOCepHble BbIMAAEHUA TSHKEMbIX  MeTan-
OB — OL|eHKa Ha OCHOBE aHanM3a MX0B-OMOMOHUTOPOB:
pe3yrnbTaTbl O4HOMOMEHTHOIO cbopa MXOB-OMOMOHUTOPOB
3a 2015-2016 rr.».

Aemopbl:  M.B.®poHTackeBa, HO.B.AnekceeHok,
K.H.Beprenb, W. 3uHbkoBckas, M. C. Hexopowkos, A. Ceo-
aunukoBa Kpakoscka, I Xpuctososa, O.Yanuraea, YnHb
Txn Txy Mu, H.C. FOwnH.

2. «Pa3paboTka MOHOCENEKTUBHbLIX TPEKOBbIX MEM-
OpaH 4N HaHOCEHCOPOB Y AMeKTpoaManm3a.

Asmopel: T1.10. Anenb, WN.B.bnoHckas, O. M. /iBaHoB,
0O.B.Kpucrtae4yk, H.E.JlnsyHoB, A.H.Heuyaes, K.Onein-
Huyak, O.J1. Openosuy, O.A.Tlonexaesa, 0. Amayun.

V. MoowputenbHble npeMmun

1. «Metog cenapabenbHOM annpokcMmaumMm cun
Ckupma 1 acpdekTbl CIOXHbIX KOHUIypaLuii B CTPYKType
9K30TUYECKMX SOEPY.

MPEMNN
PRIZES

Aemopsbi: H.H.ApceHbes, B.B.BopoHoB, HryeH BaH
Ibxan, H.Mnetpanna, A.T1. CeBeptoxuH, Y. CTosiHOB.

2. «MccnepoBaHue cBoicTB 6030Ha Xurrca B pac-
nage Ha bb -kBapKoByIO Napy 1 NOUCK HOBOW HU3MKN Ha
yctaHoBke ATLAS Ha Bonbluom agpoHHOM Konnangepey.

Asmopsbi: ®.Axvagos, E.B.Xpawmos, E.A.Yepena-
HOBa.

3. «3OkcnepvMeHTanbHas npoBepka npegckasaHun
CTaHgapTHOM MoAenu B3anMoAeNCTBUA U MOUCK CUTHANOB
HOBOW (hn3nkn B npoueccax obpasoBaHMs nap MIOOHOB B
akcnepumeHte CMS Ha Bornbliom agpoHHOM Konnange-
pe».

Asemopsbi: W.A.TonyteuH, A.B.3apybuH, B.A.3bl-
kyHoB, B.H).KapxasuH, B.B.KopeHbkoB, A.B.JlaHes,
B.A.MatBees, B.B.Nanb4mk, M.B. CasuHa, C.B. LLimaTtoB..

Authors:  V.Korenkov,  N.Kutovskiy, V.Mitsyn,
A.Moshkin, I.Pelevanyuk, D.Podgainy, O.Rogachevskiy,
V. Trofimov, A. Tsaregorodtsev.

IV. Applied Physics Research

First Prize

“Calculation and Modeling of the Radiation Field inside
a Spacecraft Beyond Earth’s Magnetosphere”.

Authors: G.Timoshenko, |. Gordeev.

Second Prizes

1. “Atmospheric Deposits of Heavy Metals —
Assessment Based on Analysis of Moss-Biomonitors:
Results of the 2015/2016 Moss Survey”.

Authors: M. Frontasyeva, Yu. Aleksiayenak, K. Vergel,
|. Zinicovscaia, P. Nekhoroshkov, A. Svozilikova-Krakovska,
G. Hristozova, O. Chaligava, Trinh Thi Thu My, N.Yushin.

2. “Development of lon-Selective Track Membranes
for Nanosensors and Electrodialysis”.

Authors: P.Apel, |.Blonskaya, O.lvanov, O.Kristav-
chuk, N.Lizunov, A.Nechaey, K.Olejniczak, O.Orelovitch,
O.Polezhaeva, Yu.Yamauchi.

V. Encouraging Prizes

1. “Method of Separable Approximation for Skyrme
Force and Effects of Complex Configurations in the
Structure of Exotic Nuclei”.

Authors: N. Arsenyev, V. Voronov, Nguyen Van Giai,
N. Pietralla, A. Severyukhin, Ch. Stoyanov.

2. “The Higgs Boson Properties Study in bb Pair
Decay Channel and Search for New Physics with the
ATLAS Detector at the Large Hadron Collider”.

Authors: F. Ahmadov, E.Khramov, E. Cherepanova.

3. “Test of the Standard Model and Search for New
Physics in the Dimuon Final State with the CMS Experiment
at the Large Hadron Collider”.

Authors: |. Golutvin, A.Zarubin, V. Zykunov,
V.Karjavine, V.Korenkov, A.Lanyov, V. Matveey, V.Palchik,
M. Savina, S. Shmatov.
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14 ausapsa gupextop OUAU T.B. TpybHuKkoB npu-
HS ydacTMe B TOPXKECTBEHHOW LEPEMOHUW OTKPbITHS
Poccuiicko-kybuHckoin obcepsatopun (PKO), pacnono-
»KeHHoW B napke MHCTUTYTa reodpmanku U acTpOHOMMM
Pecnybnukn Kybbi (UTA, TaBaHa). MeponpusTthe 6bino
nocesweHo [Hio KyOuHCKOM Hayku u tobuneio UIA.
Ha uepeMoHWM MPUCYTCTBOBANM MUHWUCTP HayKHW, Tex-
HoJIOrMKU U oKpy>Katowen cpeppl IJ.P.TMepec MoHToMs,
pykoBoguTenu AreHTCTBa NO OKpYXKalowew cpege, a
Tak>Xe PYKOBOACTBO W cOTpynHUKKU UTA.

B apceHane obcepBaTopW¥ — LWIMPOKOYrO/bHbIM
20-cm poboT-Tenieckon AN MNPOBEAEHUS ONTUUECKMX
aCTPOHOMMUYECKHX HAOMIIOAEHUIH CaMOoro LUMPOKOTO
Kjacca KOCMHUYECKMX OOBEKTOB eCTECTBEHHOro W Tex-
HOreHHOTo npoucxoXaeHus. MNpruemMHuk obcepBarTopum
KPYr/IOCYTOUHO B peXXWMe peasibHOro BpeMeHW nosyya-
€T BbICOKOTOUYHbIE FEOAE3UYECKHE LaHHbIE.

PKO nauana ceoto paboty B Hosbpe 2021 r. B pam-
kax Cornawenusa mexxay lNpaeutenscteom Poccuiickon
@depepaunn W lMpasutenbcteom Pecnybinkn Kybbl o
HayYHO-TEXHUYECKOM W WHHOBALMOHHOM COTPYAHWYE-
ctBe oT 3 okTa6psa 2019 r. no npUopUTETHOMY Hanpas-
neHuto «AcTpoHoMuss U kocmoc». OgHUMKU M3 OCHOB-
HbIX Lened paboTtbl Poccuiicko-kybuHckon obcepsa-
TOPUK SBASIOTCS MOWCK WMCTOYHWUKOB PABUTALMOHHDBIX
BOJIH W npegynpexxaeHue o6 acTepouaHO-KOMETHOM
OMNacHOCTH.

JINR DIRECTORATE’S INFORMATION

Co 2 no 22 ¢eBpansa B [Lome kynbTypbl «Mup»
nposofunach tobuneiHas BbICTaBKa MMABHOMO XYLOX-
Huka OUAN HO.T. MewenkoBa, KOTOpoMy B [LeHb ee
OTKPbITHUS UCMONHUNOCD 85 neT. DKCNo3ULUIO XKUBOMK-
cH, Ha3BaHHylo «JIloOUMbIM ropoa», XYLOXKHUK MOCBS-
™n [y6bHe. CBOMMM neW3a’kaMW OH MPOHUKHOBEHHO,
¢ 60onbwoi NobHOBbIO K ropofly U ero OKPEecTHOCTAM
[LeMTCA CO 3PWUTEeNsIMU KPacoTOM [aBHO 3HAKOMbIX

MecT — HabepeskHoW Bosnru, paTMuHCKOro xpama,
Nebskbero osepa, >xueonucHbix 6Heperos Bonru u
Ly6Hbl. Topon B OKpy»eHWM peKk M KaHana — Bce-

ro /Wb MajieHbKWH OCTPOB, HO AN XYLOXHUKA 3TO
MCTOYHUK HEWCYEpPNaeMoro BLOXHOBEHMS, OTKpbIBatO-
WK HeOOBATHbIE NPOCTOPLI AN1S TBOPYECTBA.

C 1960 r. lOpwuit Teopruesnu xmueeT U paboTtaeT B
Ly6He. Kak rnasHbiit xypoxkHuk OUSAN, coTpyaHuk Ha-
y4yHO-HHpopMaumoHHoro otaena (HUO) UHctutyTa, OH
odopmMnseT POTOBbICTABKM, FOTOBUT K M3LAHWUIO KHM-
v, OyknieTbl, noctepbl, GaHHEPbI, OTKPbITKH, 3HAUKM.
O.T. MeweHkoe — uneH Coto3a xymorkHUkoe Poccuu,
asTop repba [lyOHbi.

Mo cnosam opraHuW3aTopa BbICTaBKM, HauasbHWKa
HMO B. M. CrapueHko, «...Bce Hadanocb net 30 Hazag,
Korga oH Obin y>Ke B3pOC/bIM YeNIOBEKOM, MaCTWUTbIM
XYOOXXHUKOM, Yy>ke MHoro cgenan ans Muctutyta u
ans Ly6ubl. U Bce ato cknagpiBanocb B ogHy 60sb-
LUYIO KapTUHY BOKPYT HAaLLero ropofa, BOKPYr Kakux-TO
MecTedeK, 3aKyTKOB, OropofoB. JTa HespKOCTb €ro

JyOHa, 2 deBpans. OTKpbITHE FOOMICHHON BHICTABKH IJIABHOTO
xynoxkHuka OMSN 10.1. MemenkoBa

Dubna, 2 February. Opening of the anniversary exhibition of
the chief artist of JINR Yu. Meshenkov
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NOoJI0OTEH 3aBOpa’kKHUBaeT. Korp.a OH Ha4yuhHan nucatb
KapTUHbl, MHE XOTeJ10Cb, uT0bbl OH Ap4ye pucosal, 4To-
6bl 370 BbIIO 3PpHUMO, 3BOHKO, HO Halla npupona O4YeHb
CI'IOKOI:1HaFI, O4yeHb KpacuBad, O4eHb BAyMYMBasA, U OH
KaK XyOO>XHUK CyMen 3TO nepenatb».

14 deBpans craptoBana 20-a MexpyHapognHas
ctaxxuposka «Onbit OUAWN pgna cTpaH-yyacTHUL, U
rocypapcte-naptHepos» (JEMS-20). Ee yuactHukamu
CTa/i PyKOBOAMTENM W CMELMUANUCTbI UCC/Ief0BaTE b-
CKMX U obpa3oBaTeNbHbIX OpraHu3auuii M3 ApMeHuu,
Cnosakuu n Cepbuu, a Tak>ke BrepBble — NpeacTasu-
teno CesepHon MakegoHum.

PykoBoguteno penaptameHta MeXKAyHapOLHOIO
cotpygHuuectea [1.B.KamaHuH oOTKpbin nporpammy
ctackmpoBku JEMS  osHakomuTenbHoM nekuueih 06
OUAN. Lns yyacTHWMKOB Oblia OpraHWM3OBaHa 3KCKYp-
cua Ha habpuKy cBepxTsKenbix 3nemeHTos B JIAP,
yckoputenbHbii komnnekc NICA u dpabpuky ceepxnpo-
BojALMX marautos B JIOBD.

B nepBbiii feHb CTa>XMPOBKWU YYACTHWUKU BCTPETH-
nnco ¢ suue-gupektopom OUAN J1. KoctoBbiM, rnasHbim
yueHbiMm cekpeTapem C.H.Hegenbko, pykosBogutensamu
nenapTameHToB U nabopatopuit OUAN. YuacTHuku no-
LEe/IMIUCb CBOUMU OXMIAHUAMU OT MNPEACTOsILEN He-
nenv B [lybHe W nepBbiMK BNEUATNIEHUAMU OT nocelle-
HUa UHcTuTyTa.

MNporpamma JEMS-20 cocTosina u3 cnegylowmx
TeMaTMuyeckux Onokos: «DU3MKa TAXKENbIX MOHOB M
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ycKopuTenbHble TexHonoruu», «Mccneposatus ¢ Hew-
TPOHaMH W HaHOMHWpP», «Teopus, uHdopmaums, obpa-
3oBaHue», «Hayku o xM3HWM Ha 3emnie U B KOCcMoce»
U «HeltpuHo». YuacTHWkM npocnywanu nexkuuud no
HanpaBNEHWsIM aKTyaslbHbIX HAyuYHbIX WCCNELOBaHUM
oT Bepywux cneuynanuctoB OUAN, a Takxke nonyumnu
npeAcTaB/ieHWe O MeXAyHapoAHOW W obpasosaresib-
HOW [eATeNbHOCTH, OpraHW3aLuMKi CoLManbHOW UHMpa-
cTpykTypbl OUAN. 18 dheBpansa cTaykKMpoOBKY 3aBepLUn
TPaAHLMOHHBIM KPYr/bIM CTON C yyYacTWeM NpencTaBu-
Tenen gupekuun OUAN.

17 deBpansa B oHnanH-popmate nof npepcepa-
TENbCTBOM HayyHoOro pykosogutens MHcTutyTa akage-
Muka B.A.MatBeeBa cocTosinocb ouyepepnHoe 3acepa-
Hue HayuHo-TexHuueckoro coseta OUAWN, kniouesowm
TEMOM KOTOPOro ctano nepsoe nybnavuHoe npeacras-
nexuve koHuenuun CemunetHero niaHa passutus OUAN
Ha 2024—2030 rr.

Oupexktop WHctutyTa axkagemuk [ B.TpybHukos
Haua/ CBOe BbICTyM/eHUe ¢ 0b30pa npeasapUTEbHbIX
utoroB Tekywen cemunetkn 2017—2023 rr. ToBops o
KOHLIENUUX HOBOW CEMWETKM, OOKNALUMK NPELCTaBMI
LaNibHEULWKWK NO3TanHbI XO4 €e PacCMOTPEHUs, B TOM
uucne Ha 3acefaHusx pykosogswmx opraHos OUAN.
®MopmupoBaHue okoHuaTesibHOW Bepcuu CemunetHero
nnaHa passutus OUAM Ha 2024—2030 rr. ¢ yuetom
BCEX MOJIyUEHHbIX 3aMeyaHWi 3an/iaHMPOBAHO Ha CEH-
1a6pb 2023 r., a B HOsIBpe 2023 r. cocTouTCca ee pac-

On 14 January, JINR Director G.Trubnikov took
part in the festive opening ceremony of the Russian—
Cuban Observatory (RCO) located in the park of the
Cuban Institute of Geophysics and Astronomy (IGA,
Havana). The event was timed with the Day of Cuban
Science and the IGA jubilee. Minister of Science,
Technology, and Environment E.R.Pérez Montoya,
heads of the Environment Agency, as well as heads
and employees of the IGA took part in the festive
ceremony on behalf of the Republic of Cuba.

The Observatory in Havana has a wide-angle 20-cm
robot-telescope to carry out astronomic observations
of the widest possible class of natural and man-made
space objects. The receiver of the Observatory re-
ceives high-precision geodetic data in real-time mode
around the clock.

The RCO was built and commissioned in November
2021 within the framework of the Agreement between
the Government of the Russian Federation and the
Government of the Republic of Cuba on the scien-
tific-technical and innovative cooperation signed on
3 October 2019 in the priority field “Astronomy and
Space”. One of the main objectives of the Russian—
Cuban Observatory is to search for sources of gravita-
tional waves and warn about asteroid—comet danger.

On 2—22 February, the anniversary exhibition of
the chief artist of JINR Yu.Meshenkov was held at the
JINR Cultural Centre “Mir”. On the opening day of the
exhibition, the artist turned 85 years old. The artist
dedicated the exhibition of paintings called “Beloved
City” to Dubna. With his landscapes, he soulfully, with
great love for the city and its surroundings, shares
with the audience the beauty of long-familiar places —
the Volga embankment, the Ratminsky cathedral, Swan
Lake, the picturesque shores of the Volga and Dubna
rivers. A city surrounded by rivers and a canal is
just a small island, but for an artist it is a source
of inexhaustible inspiration, giving vast spaces for
creativity.

Since 1960, Yuri Georgievich has been living
and working in Dubna. As the chief artist of JINR,
as employee of the JINR Scientific and Information
Department (SID), he designs photo exhibitions, pre-
pares books for publication, as well as booklets, post-
ers, banners, postcards, badges. Yu.Meshenkov is a
member of the Union of Russian Artists, the author of
the coat of arms of Dubna.

According to the organizer of the exhibition, the
Head of SID, B. Starchenko, “... it all started 30 years
ago, when he was already an adult, a famous artist, he
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JlaGoparopwust sipepHbIX peaknuii uM. I H. @neposa,

14 ¢deBpans. Yaactauku 20-i MexIyHapOIHOH CTaXXKUPOBKI
«Onbit OUSAHN i cTpaH-y4acTHUL U TOCYAAPCTB-IIaPTHEPOBY»
Ha 03HAKOMUTEJIFHOH JICKITHH O J1ab0paTopuu

had already done a lot for the Institute and for the city.
And all this formed one big picture around our city,
around some places, nooks and crannies, gardens.
This dimness of his paintings is fascinating. When he
started painting, | wanted him to paint brighter, so that
it would be visible, sonorous, but our nature is very
calm, very beautiful, very thoughtful, and he, as an
artist, managed to transfer this.”

On 14 February, the 20th international training
programme “JINR Expertise for Member States and
Partner Countries” started. Participants of JEMS-20
were heads and specialists from research and edu-
cational institutions of Armenia, Slovakia, Serbia. A
representative from North Macedonia took part in the
JEMS programme for the first time.

Head of the International Cooperation Department
D.Kamanin opened the programme of JEMS with an
introductory lecture about JINR for participants. The
participants had excursions to the Superheavy Element
Factory at FLNR, the NICA accelerator complex and
the factory of superconducting magnets at VBLHEP.

On the first day of the training programme,
participants had a meeting with JINR Vice-Director
L.Kostov, JINR Chief Scientific Secretary S.Nedelko,
heads of departments and scientific laboratories of
JINR. The participants shared their expectations from
the upcoming week in Dubna, as well as the first im-
pressions of visiting the Institute.

The Flerov Laboratory of Nuclear Reactions, 14 February.
Participants of the 20th international training programme “JINR
Expertise for Member States and Partner Countries” at an
introductory lecture about the laboratory

The JEMS programme was divided into the
following thematic sections: Heavy-lon Physics and
Accelerator Technologies; Research with Neutrons and
the Nanoworld; Theory, Information, Education; Life
Sciences on Earth and in Space; Neutrino. The par-
ticipants listened to lectures on the areas of scientific
studies from leading specialists of JINR and had an
introduction to international and educational activities,
the organization of the JINR social infrastructure. The
internship ended on 18 February with a traditional
round table with the participation of representatives
of the JINR Directorate.

On 17 February, a regular meeting of the STC
JINR was held online under the chairmanship of
Scientific Leader of JINR V.Matveev, where the key
topic was the first public presentation of the concept
of the Seven-Year Plan for the Development of JINR
for 2024—2030.

JINR Director RAS Academician G. Trubnikov start-
ed the presentation with a review of the preliminary
results of the current Seven-Year Plan. Speaking about
the concept of the new seven-year period, he pre-
sented the further actions of its discussion, including
the meetings of JINR leadership. Compiling the final
version of the Seven-Year Plan for the Development
of JINR for 2024—2030, with account of all remarks
and comments, is planned for September 2023, and in
November 2023, the Plan will be considered in terms
of the scientific programme and in budget issues.
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CMOTpeHHe KaK B TEPMWUHAxX Hay4yHOWM MpOrpammbl, Tak
U B BIOIXKETHbIX (POPMY/IMPOBKaX.

B KoHuenuuMu HOBOW CEMUNETKM NPEAYCMOTPEHO
pasBuTHe LeCTH Ha30BbIX UCCNENOBATENbCKUX Hanpas-
neHnii O6beaMHEHHOro WHCTUTYTA, CPefu KOTOpbIX
PeNnaTUBUCTCKAs (hMU3UKA TSXKESIbIX MOHOB W CMMHOBAs
PU3MKa, apepHas (PU3MKa HU3KUX IHEPrUW, KOHIEH-
CUPOBAHHOE COCTOSIHWE BELLECTBA U HEMTPOHHas (-
3WKa, HEUTpUHHAs (PU3MKA U acTpodM3uKa 4vacTwu,
MH(OPMAaLMUOHHbIE TEXHOJIOTUW W BbICOKONPOWU3BO M-
TE/IbHbIK KOMIMbIOTUHI, HAYKW O XM3HWU W NPUKIagHble
uccnenosanus. [loknaguuMk oTMeTUn HeobXoAMMOCTb
NPUB/JEUEHUS TaNlaHT/IMBbIX YUYEHbIX U MHXXEHEPOB B
OUAN, a Takyke NOOUYEPKHY/T BA>KHOCTb OLEHKW W Bbl-
Oopa B TeyeHWe ClefyloLEeN CEMUIETKU HOBbIX Kpyn-
HoMaclTabHbIX NPOEKTOB [N MX Nocneayiollen pea-
nusauuu. I B. TpybHUKoB 0603HaUMA NnaHbl, 3a4a4u M
nanbHedwmi xon pabot no cosgaHuio npoekta NICA,
pasBuTHIO HEWTPUHHOrO Teneckona Baikal-GVD, cynep-
KkoMmnbtoTepa «loBopyH», peakTopa UBP-2, yctaHoBkM
MPEH wn umknotpoHa Y-400M, a TakKe no cospaHuio
HOBOrO HEMTPOHHOIO UCTOYHUKA «HenTyH».

OTBeuas Ha MpPO3ByYaBLUME B XOLE OXKMBJIEHHOM
IWCKYCCHU KOMMEHTapWKW Mo BOMPOCY NMPUOPUTU3ALMK
BHYTPEHHUX W BHELLIHUX IKCMEPHUMEHTOB MO (PU3UKe pe-
NIATUBUCTCKMX CTOJIKHOBEHWM TSXKesIbIX MOHOB, (PU3UKe

yacTuL, U (PU3UKE HEWTPUHO, OOKNAAUMK MOLYEPKHYI,
uTO aKUEHT [JosiKeH ObiTb caenaH npexkne BCEro Ha
Pa3BUTUK UCCNENOBATENIbCKOW MHPPACTPYKTYpbl U pe-
anM3alnu COBPEMEHHbIX MPHUBJIEKATENIbHbIX MPOEKTOB B

Ly6He.

21 cespana c susutom B OUAU nobbisan
UpessbiuaiHbii U MonHomouHbi Mocon Pecny6nivkm
Y36ekuctaH B P® B.Acagoe c conposoxKaaloLmmMmu
nuuamu. loctb oO3HakoMuncs ¢ obbekTamu Hayu-
HOWM WMH(PPACTPYKTYpPbl M BCTPETUSICS C PYKOBOLCTBOM
NHcTuTyTa.

Oupexktop OUAN akapemuk T.B.TpybHukos pac-
cKasan 06 OCHOBHbIX HanpaB/iEHUsIX UCCNefoBaHWi B
NHCTUTYTEe W blarMaHCKMX NpPOeKTax, OTMETWU/1 aKTH-
BU3ALMIO ABYCTOPOHHEro COTpyAHW4ecTBa 6naropaps
BK/OUeHUIo Pecny6inku Y3bekuctaH B KpyrHble Me-
LyHapoAHble HayyHble MPOEKTbI.

OpfHoM M3 rnaBHbIX TeM OBCY>KAEeHWs CTaiu BO3-
moxkHocti OUAN B pene NnoarotoBKW KagpoBs, a Tak-
K€ Ba)KHOCTb PAacCLUMPEHHUS OCBEOMNEHHOCTH 06
Muctutyte B Y3bekuctane. I.B.TpybHukoB paccka-
3an o6 onbite OUAU no cospaHuio B cTpaHax-yyacT-
HULAX WMH(OPMALMOHHDBIX LEHTPOB WM MNPOBELEHUIO B
NHCTUTYTE CTaXKMPOBOK A/ Hay4yHO-aLMWHUCTPATHB-
HOro nepcoHasa UcciefoBaTe/lbCKUX U obpasosaresb-
HbIX OpraHu3auum.

JlaGoparopus simepHbIX peakuuii um. I. H. dneposa,

21 ¢epais. Upesssraaiinblii u [lomHoMounsIit [Tocon
Pecny6nuku Y30ekucran B PO b. AcanoB Ha 9KCKypcuu
B HaHONaboparopuu JISIP

The Flerov Laboratory of Nuclear Reactions, 21 February.
Ambassador Extraordinary and Plenipotentiary of Uzbekistan
to the Russian Federation B. Asadov on an excursion at the
Nanocentre of FLNR




NHOOPMALMA OUPEKLUM OUNAN

B pamkax BuauTa generauus nocetuna pabpuky
CT3 v HaHoueHnTp JIAP. B JIHD roctam pacckasanu o
pabote peaktopa UBP-2 v npuknamgHbix MccnenoBaHu-
X, B 4AaCTHOCTH, B 0bnactu apxeosiornu. B 3aBepuue-
HWe BM3WTA COCTOSacb BCTpedya C NpPeAcTaBUTENSIMM
HauuoHasibHoM rpynnbl Pecnybnuku YabekucraH.

C 23 cdeBpans no 28 mapra B BbICTABOYHOM
3ane [Jloma kynbtypbl «Mup» npoxoguna obunei-
Hasi BbICTaBKa, MOCBAWEHHAs MNamMsTU BblAAOLLErO-
CS POCCHUWCKOro hoTopenoprepa, Mactepa HayyHOM
dotorpadpun  HOpus  AnekcaHgposuua TymaHoBa,
NOArOTOB/IEHHAs COTPYAHUKAMKU HAyYHO-WH(OPMALM-
oHHoro otaena OUAWN. Mo obpasHoMy BbipaXKeHHIo
akagemuka A. H. Cucaksna, mup Bugen [ybHy rnazamu
0. A. TymaHoBa. Ha TopykecTBeHHOM OTKpbITUK HOTO-
BbICTABKH, KOTOPOE COCTOsANOCh 23 cheBpanss — B fAeHb
poxaerua O.A.TymaHosa, Obin nokasaH AOKYMEH-
TaJibHbIM (PUSIbM O HEM.

3a 6onee uem 50-neTHIOIO TPYAOBYIO AEATENBHOCTb
B UHcTtutyte HO.A.TymMaHOB CBOUMW CHUMKamu 3ane-
yaTnes UCTOPUIO MeXAyHapogHOro ueHTpa u Jy6Hbl.
OH nepebiM B ropofie OCBOMN NPOPECCUOHABbHYIO BU-
[leOCbEMKY, FOTOBS PENoOpTaXk, U MO NpaBy SBASETCA
CBOEro pofja npeareuer ropofcKkoro TeNEBUAEHUS.

0. A. TymaHOB co3pan NoOpTPETHYIO rajsepeto yue-
HbIX, MUHXKEHEepOB, pabounx M CheLMasMcTOB, 3aHATbIX
beH,D,aMeHTafleblMM nccnenoBaHUAMHU TaljiH MHUKPO-
mupa. DoTopenoprep OpPraHW3OBbIBaJ W MNPOBOAMI
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poTOCBEMKM MO pe3ynbTaTaM Ba>KHEMLIMX Hay4HbIX,
HayYHO-METOOUUECKUX W MPHKIALHbIX PaboT, CbEMKH
HOBbIX pu3nueckux yctaHoBok. KOpui AnekcaHpposuy
yyacTBOBa/Jl B M3AaHWM KHUI O BCEMHWPHO W3BECT-
Hbix domaukax: H.H.Boronwobose, [.W.BnoxuHuese,
M.T. Mewepsikose, b.M.lNoHTekopeo, [.H.®nepose
W ap.

0. A. TyMmaHOB BbICTyNan akTMBHbIM MONYyASPU3aTO-
pPOM MeXAyHapOLHOro Hay4YHO-TEXHWYECKOTrO COTPYA-
HuyectBa. Ero pabotbl HEOAQHOKpPATHO LEMOHCTPUPO-
BaJIMCb Ha CreuuasM3npoBaHHbIX (POTOBbICTaBKax B
Ly6He, Mockse, bepnuHe, Baplwase, XXeHese, Codum
M BO MHOTMX Hay4HbIX LieHTpax cTpaH-yuyacTHuy OUAN.

HOpuit AnekcaHnposuu 6bin uneHom Corosa Kyp-
Ha/IUCTOB WM KOPPECNOHAEHTOM hOTOXpPOHWKKU WUTAP-
TACC. MHoro cun oH othasan MOArOTOBKE MOJIOLbIX
(POTOXYAOXHUKOB, NoaAep>KuBan oTtorpados-nobu-
Tenen. B namatb o hoToxynoxkHuke Ha chacage 3paHus,
roe oH pabotas, ycTaHOB/IEHA MEMOpHasibHas AOCKa.

24 dpespans JINT um. M.T. MewwepsikoBa nocetuna
rpynna cTtyaeHtoB 3—5-ro KypcoB v npenopgaBatesiei
KaCbe,El,pbl aBTOMATU3UPOBAHHbLIX CUCTEM BbIYHUC/IUTENb-
HbIX KOMMJIEKCOB (baKyaneTa BbIHMCfIVITeﬂbHOFI MaTe-
MaTUKKW WU kubepHetukn MIY um. M.B.JlomoHocosa B
COMPOBOXAEHUW 3aBeayioLero Kaenpomn uyieHa-Kop-
pecnongeHta PAH P.J1. CmensHckoro.

Ha Bctpeue B pgupekunn JIUT ee pupekTop
B.B.KopeHbkoB KpaTko pacckazan 06 UCTopHu

The JINR Director identified six basic research di-
rections of JINR, including relativistic heavy-ion and
spin physics, low-energy nuclear physics, condensed
matter and neutron physics, neutrino physics and as-
troparticle physics, information technologies and high
performance computing, life sciences and applied re-
search. The speaker stressed the necessity to attract
talented scientists and engineers to JINR and marked
the importance of evaluation and selection during the
next seven years of new large-scale projects for their
implementation. G. Trubnikov spoke about plans, tasks
and further work to develop the NICA project, the
Baikal-GVD neutrino telescope, the “Govorun” super-
computer, the IBR-2 reactor, the IREN facility and the
U-400M cyclotron, as well as a new neutron source
NEPTUNE.

Answering the comments in the active discussion
on prioritization of inner and external experiments
in physics of relativistic heavy-ion collisions, particle
physics and neutrino physics, the speaker stressed
that primarily the research infrastructure should be
developed and modern attractive projects in Dubna
should be implemented.

N | 56

On 21 February, Ambassador Extraordinary
and Plenipotentiary of Uzbekistan to the Russian
Federation B. Asadov got acquainted with the objects
of the scientific infrastructure and met with the JINR
Directorate during his visit to the Institute.

JINR Director RAS Academician G.Trubnikov
spoke about the main research directions of JINR and
the flagship projects, and marked the growth of ac-
tivities in bilateral cooperation due to inclusion of the
Republic of Uzbekistan into large international scien-
tific projects.

One of the main topics of discussion was the issue
of JINR opportunities in personnel training and possi-
bility to speak about JINR in Uzbekistan more widely.
G.Trubnikov spoke about the experience of JINR in
establishing Information Centres in the Member States
and holding training courses for scientific administra-
tive staff of research and educational organizations.

The high-level delegation visited the Flerov
Laboratory of Nuclear Reactions and the Nanocentre.
At the Frank Laboratory of Neutron Physics, visitors
learned about the operation of the IBR-2 reactor and
applied research, particularly in archaeology. A meeting
with representatives of the national group of Uzbekistan
at JINR concluded the visit of the delegation.
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Jly6OHa, 23 depains. OTKpbITHE FOOUICHHON (OTOBBICTABKH,
nocsienHon namsitu FO. A. Tymanosa

From 23 February to 28 March, the anniver-
sary photo exhibition dedicated to the memory of
Yu.Tumanov was held at the JINR Cultural Centre
“Mir”. It was prepared by the staff of the Scientific
Information Department of JINR. Yu.Tumanov was an
outstanding Russian press photographer, a master of
scientific photography. According to the figurative ex-
pression of Academician A. Sissakian, “the world had
seen Dubna through the lens of his camera for many
decades”. At the ceremonial opening of the photo ex-
hibition that was held on 23 February — the birth-
day of Yu.Tumanov — a documentary about him was
shown to the public.

For over 50 years of his work at the Institute
Yu. Tumanov photographed the history of the interna-
tional centre and the city of Dubna. He was the first
photographer in the city who became professional and
made reports that were forerunners of the local tele-
vision.

Yu. Tumanov created a portrait gallery of scien-
tists, engineers, workers and specialists who stud-
ied fundamental secrets of the microworld. He orga-
nized and made photo sessions on the results of the
most important scientific, scientific-methodical and
applied research, and new facilities of physics. Yuri
Aleksandrovich took part in the publication of books
about the world-known physicists: N.Bogolubov,
D.Blokhintsev, = M.Meshcheryakov, B.Pontecorvo,
G.Flerov, and others.

Dubna, 23 February. Opening of the anniversary photo
exhibition dedicated to the memory of Yu. Tumanov

Yu. Tumanov actively popularized international sci-
entific-technical cooperation. His works were demon-
strated many a time at specialized photo exhibitions
in Dubna, Moscow, Berlin, Warsaw, Geneva, Sofia and
in many scientific centres of the JINR Member States.

Yuri Aleksandrovich was a member of the Union of
Journalists and a correspondent of photo news ITAR-
TASS. He paid much attention to training of young
photographers and supported photographers-am-
ateurs. In memory of the photographer, a memorial
plagque is installed at the front of the building where
he worked.

On 24 February, the Meshcheryakov Laboratory
of Information Technologies hosted 3—5-year stu-
dents and teachers of the Department of Automated
Systems for Computing Complexes of the Faculty of
Computational Mathematics and Cybernetics of the
Lomonosov Moscow State University. Corresponding
Member of the Russian Academy of Sciences, Head
of the Department R.Smelyansky accompanied them.

MLIT Director V.Korenkov welcomed the delega-
tion and briefly spoke about the history of the Institute
and the Laboratory of Informaion Technologies. MLIT
Scientific Secretary O.Derenovskaya described the
major directions of MLIT activities and the components
of the JINR Multifunctional Information and Computing
Complex (MICC).

The guests had an excursion around the Laboratory
and MICC. MSU students got acquainted with the




NHOOPMALMA OUPEKLUM OUNAN

craHoBnenuss WHctutyta u  Jlabopatopuu  uHdop-
MaLMOHHbIX TexHonorui. YueHbii cekpetapb JIUT
O.10. lepeHoBckas pacckasana 06 OCHOBHbIX Hanpas-
JIEHUSIX [LEeATENbHOCTH 1abopaTopun M KOMMOHEHTax
MHorodyHKLMOHANBHOTO  MHPOPMALIUOHHO-BbIYHUCIIU-
TenbHoro komnnekca (MUBK) OUAN.

loct coBepwunu 3KcKypcuto no  naboparto-
pun u MUBK, o3HaKoOMHAMCb C CynepKOMMbiOTEPOM
«[OBOpYH» W MOCETU/IU MY3€eW BbIUUC/IUTENIbHOM TEXHHU-
KW, pacnosioXeHHbld B MawwuHHOM 3ane JINT, kotopbiv
npoussen Gosbluoe BreyaTNeHHe Ha CTYAEHTOB.

2425 ¢deBpans ans yuactus B pabore 131-i cec-
cun YueHoro coseta OUAN B kauecTBe cneuuasibHoro
rocts MHCTUTYT noceTuna npeaupeHT MeKCUMKaHCKOro
cpusmueckoro obuiectsa foktop A.-M.Cetto. OHa 03-
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HaKOMMW/IaCb C Hay4YHOW MHPacTpyKTypon UHCTUTYTa,
nobbisas 8 JIOBI, JIAP, IHD w JIPB.

25 ¢peepans Ha BCcTpede B aupekuun MHctutyTa
o0bCcyKAanuMcb npUopUTETHbIE Chepbl HAyYHOro CO-
TpyaHuuyectBa Mekcukn ¢ O6beAMHEHHBIM WHCTUTY-
TOM W BO3MOXHOCTb YUaCTHU$i MEKCHMKAHCKWX Y4eHbIX
B peasusaumu Hosoro CemuneTHero njaHa pasBuTHS
OUAN. CropoHbl 06Cyannu nepcnekTBbl Koonepaumu
B 00/1aCTU TEOPETUHECKOM (PU3WKH, HAYK O >KU3HU W
NPUKAagHbIX MccnefosBaHui. bBbino oTrmeueHo, uto B
2019 r. 6bin noanMcaH MeMOpaHAyM, B paMKax KOTo-
pPOro MEKCHKaHCKHEe yUeHble MPUCOEANHUIIUCD K peasiu-
3auuu npoekta NICA.

CTopoHbl [OFOBOPUAKCH O NPOBEAEHHH B BanKak-
wem Byayuiem BCTpeun AN 0OCY>XKAEHWS W KOHKPETH-
3aUMM HanpaB/eHWH W NNaHOB COBMECTHbIX pabor, a

JlaGoparopus saepusix peakuuit um. I H. @neposa, 25 dpespans. Buzur 8 OUSN npe3unenra
MekcukaHckoro ¢usnueckoro obmecta gokropa A.-M. Certo. Dkckypens Ha (GabpuKy CBEPXTIKENBIX HIEMEHTOB

The Flerov Laboratory of Nuclear Reactions, 25 February. A visit to JINR of President of the Mexican Physical Society

Dr A.-M. Cetto. An excursion to the Superheavy Element Factory

“Govorun” supercomputer. The museum of computer
technology, located in the MLIT machine hall, aroused
great interest among the students.

On 24-25 February, President of the Mexican
Physical Society Dr A.-M.Cetto took part in the
131st session of the JINR Scientific Council as a spe-
cial guest. On the sidelines of the event, A.-M.Cetto
learned about the Institute’s scientific infrastructure
visiting VBLHEP, FLNR, FLNP, and LRB.
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At the meeting at the Institute’s Directorate on
25 February, the parties discussed possible priority
fields of scientific cooperation between Mexico and the
Joint Institute, a possibility of participation of Mexican
scientists in the fulfiiment of the new Seven-Year Plan
for the Development of JINR. The sides discussed
prospects of cooperation in theoretical physics, life
sciences and applied research. It was marked that in
2019, a Memorandum was signed, in the framework of
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TaK>Xeé O Ha3Ha4€HUH KOOpPAHUHATOpPOB NO COTpyaHUYe-
CTBy C MEKCUKaHCKOM CTOPOHDI.

1 mapra B [loMe MeXayHapoAHbIX COBELLaHWK
COCTOSIIOCb paclUMpeHHOe 3acefaHue COBeTa PYKOBO-
OUTENEN HaUMOHAJIbHBIX TPYNN C y4yacTUEM [UPEKLWM
OUAN. Bnepeble B TakoW BCTpedye NPHUHSAN ydyacThe B
KauecTBe Ha3HAYeHHOro PYKOBOAWTENS HaLMOHAsIbHOW
rpynnbl npefcTtasutens Erunta.

Oupextop Unctutyta I B. TpybHUKOB noscHun py-
KOBOZAMWTENIAM HALMOHA/NbHbBIX FPyNM, 4TO PYKOBOACTBO
OUAN npepnpuHMMaeT Bce HEOOXOAUMbIE YCHUWA ONs
obecneyeHuss pUTMHUUHON paboTbl UHCTUTYTa, Hanpas-
JIEHHOW Ha BbINOJIHEHWE MIAHOB HayuHbIX WCCNEefOBa-
HWM U Pa3BWUTUS UCCIeOBaTENIbCKOW UH(PPACTPYKTYpbI.
B uacTtHoCTH, AupeKkuus ypenser ocoboe BHUMaHWe
Bonpocam obecneyeHUss KOMOPTHbIX W CTaBU/IbHbIX
ycnoeui paboTbl nepcoHana B COOTBETCTBUW C [Aew-

CTBYIOLMMH paBOYUMHU KOHTPAKTaMH W HOPMAaTHUBHbBIMU
nokyMeHTaMu UnctutyTa. Takxke 6bi1o OTMEUEHO, UTO
coTpyaHukn OUAN u3 cTpaH-yyacTHUL NONb3ytoTCA M-
MYHUTETAMH W MPUBUNETUAMM, NPELYCMOTPEHHBIMU 3a-
KoHopatenbctBoM Poccuiickon Depepauun Kak cTpa-
Hbl MecTonpebbiBanus MHcTutyTa.

Oupekuuna n cny»6bl UHCTUTYTa OKaXKyT Heobxo-
LUMYIO NMOLLEPXKKY MO BCEM MPO3BYYaBLUMM Ha BCTpe-
ue BOMPOCaM, KOTOpble KacaiuCb B OCHOBHOM CO-
LEUCTBUS BBULY YC/IOKHUBLUMXCS JIOTUCTUKK, paboTbl
NPOTOKO/bHOM cNy»6bl N0 06ecneyeH o COTPYAHUKOB
HEOOXOAMMbIMU JOKYMEHTAMM, TEXHUYECKUX acneKToB
obecneyeHus HeobxoauMbIMK Ans paboTbl pecypcamu
COTPYAHWKOB, HaXOASALLMXCS B AJIMTENIbHBIX KOMaHAM-
poBKax.

HakanyHe, 28 dpeBpans, aHanorvuHas WHopMa-
LUMOHHas BCTpedya npolsia C COTPYLHWKAMWU Hauuo-
Ha/ibHOW rpynnbl YKpauHbl.

Jy6Ha, 1 mapra. PacmmpenHoe 3aceanne coBeTa pyKOBOJAHUTENICH HAIIMOHAIBHBIX TPy ¢ yyactueM aupexkunn OWSAN

Dubna, 1 March. Extended meeting of the council of heads of national groups with participation of the JINR Directorate

which Mexican scientists joined the implementation of
the NICA project.

The sides agreed on holing in the near future a
meeting to discuss and choose the trends and plans
of joint work and appointment of coordinators on co-
operation from the Mexican side.

On 1 March, an extended meeting of the council
of heads of the national groups was held with par-
ticipation of the JINR Directorate at the International
Conference Hall. For the first time a representative of

Egypt as an appointed leader of the national group
took part in the meeting.

JINR Director G.Trubnikov explained the leaders
of the national groups that the Institute’s Directorate
takes all necessary efforts to provide stable work of
JINR aimed at implementation of plans of scientific
research and development of research infrastructure.
In particular, the Directorate pays special attention to
the issues of comfortable and stable conditions of
work of the staff in accordance with working con-
tracts and norm documentation of the Institute. It was
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B mapre >xiopu O6beUHEHHOrO UHCTUTYTa Adep-
HbIX UCC/IE[OBaHUI BbIHEC/IO PELLEHUE O MPUCY>KAEHUH
12 cTuneHpuk (rpaHTOB) yYMTENsIM LUKOJ U Meparoram
nononHutenbHoro obpasosaHus r. [ybHbl. Bcero B
2022 r. npeTeHAgeHTaMM Ha CTUNEHAMM Bbinm 23 KaH-
ouvnara.

JNlaypeatamu cTtanu: yuutenb OUONOTMKM  NMLEN
Ne6 A.P.TymaHsH, yuuTenb mMateMaTtWku dpuaMmat-yiu-
ues um. B.l Kapbiwesckoro E.A.BuwHeBckas, yuu-
Tenb xumuu nuues «[ybHa» W.U.UnbuHoBa, yum-
Tenb pu3nkn dusmar-nuues um. B.T. Kagpiwesckoro
A.B.UnbuH, yuutenb uHdopMaTtuku nvues «[ybHa»
0O.M.Knokosa, yuutenb uHopmatuku rumHasuu Ne 8
A.A.3eneHkoBa, yuuTenb WHopmatuku nuues No6
H.A.lTonskos, neparor AonosHWTeNbHOro obpasosa-
Hua konnemka «[y6Ha» [1.J1.JlyumHuH, neparor po-
nonHutenbHoro obpasosaHus AOY Ne9 H.E.Topnosa,
yuuTeib aHrIMHCKOro a3bika wkosbl Ne 1 0. B.TankuHa,
yuuTeNb PYCCKOro s3blka W nuTepatypbl auues N6
J1. /1. CenuBaHoBa, yuuTe/ib PyCCKOro A3blka M nuTepa-
Typbl wkonbl Ne9 U. A. Bypoea.

OUAN npoBOIMT KOHKYPC rpaHTOB Yyke hBajuatb
BTOPOW rof noapsf4, COAENUCTBYS NOBbILEHWIO Npodec-
CHOHa/IbHOrO YPOBHA MpernofasaTtesied ropoga W CTu-
MYJIMPYSt UX TBOPYECKYIO aKTUBHOCTD.

Mpyv paccMOTpeHUHM KOHKYPCHbIX 3asBOK YMop
fenaetca Ha npeameTbl M TeXHONOrMKM obpasoBaHus,
BocTpeboBaHHble Npu nogrotoeke kagpos ans OUAN:

JINR DIRECTORATE’

S INFORMATION

€CTECTBEHHbIE U UHXKEHEPHbIE HaYKH, HH(POPMALUOHHbIE
TEXHOJIOTMKU, NepenoBble METOLMKW J[OMOJIHUTENIbHOMO
obpa3oBaHuUsl MO €CTECTBEHHbIM HayKaM.

5 maprta npowno nepBoe 3acefaHWe >XEeHCKOro
komuteta OUAN c yuyactmem pupekTopa MHCTUTYTa
I.B. TpybHukosa. Ha 3acegaHun obcy»aanuch 3apauu
W NnaHbl KOMUTETa Ha BauMKalLlylo U [ONrOCPOUHYIO
nepcrneKkTUBY.

B coctaB »XeHCKOro KomuTeTa, CO34AHHOro Mnpu-
Ka3oM Jupektopa B sHeape 2022 r., BOWIM COTpYA-
HWUbl psga nabopatopun — JIAMN, JIOBI, NHD, JIUT
W noppasgeneHun NHctutyta — annapara guMpekTopa,
[enapTaMeHTOB  MEX[YHapOAHOro COTPYAHWYECTBa,
Hay4yHO-OpraHU3aLUOHHOM [OesATeNbHOCTH, Pa3BUTHSA
UMYLLECTBEHHOTO KOMIJIEKCa, KagpoB W AeNONnpou3-
BOACTBA, YNpaB/ieHUsi COLMasIbHOW WH(PPACTPYKTYpPbI.
UneHaMu »KEHCKOro KOMWUTeTa CTav NpeacTaBUTe IbHU-
ubl 3emnsuects PymbiHuM, Monbwu, KasaxctaHa.

JKeHCKMIM KOMUTET NpU3BaH COAENCTBOBATb AUPEK-
unn OUAN B pelueHuH 3apady No NOLAEP)KKE YKEHLLMH
B HayKe, Pa3BUTUIO KOMJOPTHOW COLMANIbHOW cpefbl
nns Bcex cotpyaHukoB MHcTtuTyTa. B uncne npuopu-
TETHbIX 3aflad — CO3JaHWe Tpynnbl KOPOTKOro npe-
6biBaHua ana neteil cotpyaHukos OUAN, opranusauus
obyyalolMx NporpaMM W KYPCOB [OMOJIHWTENbHOMO
obpaszoBaHua, rpynn Aocyra U U3MHecKoro 340poBbs.

also marked that JINR staff members from the Member
States enjoy immunity and privileges presupposed by
the law of the Russian Federation as a country of the
Institute’s location.

The Directorate and the Institute’s services render
all the necessary help concerning the issues discussed
at the meeting that mainly were about support in more
complicated logistics, work of the Protocol Service in
providing necessary documents to the staff members,
technical aspects of providing necessary support and
resources for the staff members who are on long mis-
sions.

The day before, on 28 February, the same infor-
mation meeting was held with staff members of the
national group from Ukraine.

In March, the jury of the Joint Institute for Nuclear
Research took a decision on awarding 12 scholarships
(grants) to school teachers and teachers of additional
school education of the Dubna city. In total, in 2022,
there were 23 candidates nominated for the competi-
tion.

The Laureates were the following: teacher of biol-
ogy of Lyceum No.6 Ya.Tumanyan, teacher of mathe-
matics of the Physics and Mathematics Lyceum named
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after V. Kadyshevsky E.Vishnevskaya, teacher of chem-
istry of Lyceum “Dubna” I.llyinova, teacher of phys-
ics of the Physics and Mathematics Lyceum named
after V.Kadyshevsky A.llyin, teacher of informatics of
Lyceum “Dubna” O.Klokova, teacher of informatics
of school No.8 A.Zelenkova, teacher of informatics
of Lyceum No.6 N.Golyakov, teachher of additional
education of College “Dubna” P.Luchinin, teacher of
additional education of kindergarten No.9 N.Gorlova,
teacher of English of school No.1 A.Galkina, teacher
of the Russian language and literature of Lyceum No.6
L. Selivanova, teacher of the Russian language and lit-
erature of school No.9 I. Burova.

JINR has been holding the grant competition for
22 years already and promotes the improvement of the
professional level of teachers in the city and stimulates
their creative activities.

When considering the competition applications,
attention is paid to the subjects and technology of ed-
ucation necessary in preparation of the staff for JINR:
natural and engineer sciences, information technology,
advanced methods of additional school education in
natural sciences.
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11 mapra B [lybHe npowno coeBmecTHoe coBe-
waHve pabouen rpynnoi OUAN no esaumopgeicTeuio
¢ MI'Y um. M.B.JlomoHocoBa, pykoBoacTea chunvana
MIY u pybHeHckux Kadenp oM3MuecKoro dpakysbre-
Ta MIY. lpeacraeutenocteo MHcTUTYTA Ha BCTpeue
sosrnasun aupektop OUAWU T.B.TpybHukos. Temamu
0bOCy)KAeHHUss CTanu MOArOTOBKa (huiMana K npuemy
nepebiXx CTyAeHTOB, pa3paboTka obpasosarenbHbixX
nporpamM, a TakXXe Mepbl AOMOJIHWTENIbHOW MaTepu-
asIbHOW NMOALEPIKKU CTYAEHTOB.

28 dpeBpana 2022 r. lNpaeutenbcteo Poccuiickom
®epepaunv NPUHANO MOCTAHOBNEHWE O BHECEHWM
U3MeHeHWW B ycTaB MOCKOBCKOro rocynapcTBEHHOro
yHWUBepcHTETa, cornacHo kKotopomy B [lybHe cospaH
dpunuvan MIY. OcHoBol gns dounvana ctanu OencTsy-
jollee CTpykTypHoe noppasgenenHve HANAD MIY u
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nBe Kadeapbl dusnueckoro dakynsreta MI'Y s Lly6He.
B nanbHeWweM nnaHupyeTca pacliMpeHue crnekTpa Ha-
npaBfeHWH B COTPYAHUUYECTBE C TAKWUMMU PaKy/ibTETAMU
MTY, Kak XUMUYECKWUH, BUONOrMUECKHUH, BbIYUCIUTESb-
HOM MaTeMaTUKKU U KUOEPHETUKU W ap.

[OupektopoMm unmana HasHaueH npodheccop,
uneH-koppecnoHgeHt PAH 3.3.Bbooc, ero 3amecture-
neM — npodpeccop, AOKTOp (PU3MKO-MaTeMaTUUeCKUX
Hayk A.T. Onbwesckuit. OB6Las YUCNIEHHOCTb CTyAEeH-
TOB W acnupaHToB (huarana, obyvalowmxcs B [ybHe,
MoxkeT cocTtasnatb or 80 go 160 uenosek.

®unran MIY B [ybHe co3gaH No WHWULMATHBE
OUAN v BygeT ncnonb3osatb BO3MOXKHOCTH UHCTUTYTa
KaK YHWKa/lIbHOM MeXAyHapoaHOW oOpraHuM3auuu Ha
Tepputopuu PD no yctaHOBNEHUIO CBA3EN U UCNOJIb30-
BAHWIO HayuYHbIX pe3ynbTaToB W Nydlunx obpasosarenb-

JlyOna, YauBepcanbHas 6ubnnoreka um. JI. 1. broxunnesa, 13 mapra.
SIpmapka MacTepoB «BcTpeuaem BecHy BMecTe», OpraHH30BaHHAs KeHCKUM komuTeTom OMSIU,
Ha KOTOPOH COTpyAHUKU MHCTUTYyTa U YIeHbl UX CEeMEH MPECTaBUIIU CO3IaHHbIC CBOUMU PyKaMU H3EIIUs

Dubna, Blokhinstev Public Library, 13 March. Fair of craftsmen “Meeting spring together”, organized by the JINR Women’s
Committee, at which Institute staff and members of their families presented handmade items

On 5 March, the first meeting of the JINR
Women’s Committee was held with participation of
Director of the Institute G. Trubnikov. Tasks and plans
of the Committee in the nearest future and further
were discussed at the meeting.

The Women’s Committee, established by the order
of the Director in January 2022, included women staff
members of JINR Laboratories — DLNP, VBLHEP,

FLNP, MLIT, as well as departments of the Institute —
Director’s service, departments of international coop-
eration, scientific-organizational activities, develop-
ment of property complex, personnel and documen-
tation, management of social infrastructure. Members
of the Women’s Committee became representatives of
the groups from Romania, Poland, Kazakhstan.
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Apxanrenbck, 18 mapra.
Top:kecTBEHHOE OTKpPBITUE
NH()OPMAIIMOHHOTO IEHTPa
OUSAU B CeBepHOM
(ApxTHUECKOM)
(enepaabHOM YHUBEPCUTETE
nm. M. B. Jlomonocosa
(CADY) (pomo CADY)

Arkhangelsk, 18 March.

A festive opening ceremony
of the Information Centre

of JINR at the Northern
(Arctic) Federal University
named after M. V.Lomonosov
(NArFU) (photo by NArFU)

The Women’s Committee is meant to assist the
Directorate of the Institute in solution of tasks to sup-
port women in science, to develop comfortable social
environment for staff members of the Institute. Among
priority tasks is the establishment of a group of short
sojourn for children of JINR staff members, the organi-
zation of educational programmes and courses of addi-
tional education, groups of leisure and physical health.

On 11 March, a joint meeting of the JINR
Working Group on interaction with MSU, the branch
management, and Dubna departments of the Faculty of
Physics of MSU was held in Dubna. Director of JINR
G.Trubnikov headed the JINR party at the meeting.
Participants discussed in detail the branch preparation
for the first students’ admission, the development of
educational programmes, as well as measures of addi-
tional financial support for students.

On 28 February 2022, the Russian Government
adopted a regulation on introduction of amendments
into the Charter of the Lomonosov Moscow State
University. According to it, the MSU branch was es-
tablished in Dubna. The base of the branch became
the existing structural department of SRINP MSU and
two chairs of the physics faculty of MSU in Dubna. In

future, it is planned to widen the trends of cooperation
with faculties of chemistry, biology, CMC, and other
MSU faculties.

RAS Corresponding Member Eh.Boos was ap-
pointed Director of the branch, his Deputy — Professor,
Doctor of Physics and Mathematics A. Olshevskiy. The
total number of students and postgraduates of the
branch who study in Dubna can be from 80 to 160 per-
sons.

The MSU branch in Dubna was established on
the initiative of JINR and will use opportunities of the
Institute as a unique international organization in the
RF territory to establish connections and use scientif-
ic results and the best educational practices through
interactions with foreign partners, to participate in in-
ternational projects to train staff for fundamental re-
search in the JINR Member States.

On 18 March, a festive opening ceremony of the
Information Centre of the Joint Institute for Nuclear
Research at the Northern (Arctic) Federal University
named after M.V.Lomonosov (NArFU) took place.
Representatives of the JINR Directorate headed by
JINR Director RAS Academician G. Trubnikov and
leading scientists of the Joint Institute arrived in
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HbIX MPAKTUK Yepe3 B3auMOLENCTBUE C 3apyOerkKHbIMM
napTHepaMu W ydacTue B MeXKLYHApPOZLHbIX MpoeKTax
B LENAX MOArOTOBKU KagpoB ANs (PyHAAMEHTasIbHbIX
uccnenoBsaHuk B rocygapcreax-uneHax OUAN.

18 mapra B ApxaHrenocke B CeepHoM (ApKTu-
yeckoMm) dhenepasbHoM yHuBepcuteTe M. M.B.Jlomo-
HocoBa (CAQY) cocTosnocb TOpXKecTBEHHOE OTKpbITUE
uHpopmaumoHHoro ueHTpa (ML) OUAN, B koTopom npu-
HAMW yyacTue npenctaeutenn aupekumn OUAN Bo ra-
Be ¢ aupektopoMm MHctutyTa akagemukom . B. Tpy6Hu-
KOBbIM U Begylme yueHble OObeMHEHHOrO UHCTUTYTA.

OvkpbiBlumiica UL, npussaH ctatb ouepepHbiM Jo-
Ka/lbHbIM npefctaBuTenem W nocpegHukom OUAN B
chepe Hayku M 0Opa3oBaHWsi, LEHTPOM MPHUBIEHEHUS
NOTeHLMaNbHbIX NapTHEPOB, MepcoHana WU CTYAEHTOB,
UHULMATOPOM MEPONPUATUI A5 MOBbILLEHWUS Y3HaBae-
mocTu UHctutyta. OcHoBHOM 3amaden MHGOLEHTPaA AB-
NSIeTCS MONyNspU3auus pe3ysibTaToB MeXAYyHapOLHbIX
uccnefosaHui, gocturHytbix B OUAN, npodopureHTa-
UMS U MPUBNIEYEHUE MOJIOLEXU B HayKy, B TOM uucne
Ha 3Tane LWKOJbHOro obpasoBaHus.

17 mapra, B npennsepuu oTkpbitva ULL, ¢ ny6anubi-
MW NIEKLMAMU BbICTYNUAW COTPYAHUKKU UHCTUTYTa: rnas-
Hbir uHxxeHep JIAMN C.JI. AkoeeHko, pyKkoBOoguTENb Oe-
naptaMeHTa mMexgyHapogHoro cotpygHuyectea OMNAN
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[.B.KamaHnuH, yuenbiii cekpetapb JIPB W.B. KownaHs,
COBETHWK npu gupekuun JIHD M. B. DpoHTtacbesa, 3a-
MeCTWUTE/Ib HadyasibHUKa MO HayyHoW paboTe LeHTpa
npuknagHon cpusuku JIAP A.H.HeuaeB v 3amecTutenb
nvpektopa YHL, A.1O. Bepxees.

B xome oTKpbITMA MHDOUEHTPa NpeAcTaBUTENH
OUAN nocetmnu LEHTP KONNEKTUBHOIO MNOJIb30BaHUS
HayuyHbiM obopyaoBaHWeM «ApPKTUKa», WHHOBALMOH-
HO-TEXHONIOTMUECKUM  LeHTp «ApKTUUYeckhe Hedpte-
rasosble /labOpaToOpHblE MCCIELOBaHUA», LEHTP [LO-
nosHUTENbHOrO oObpasoBaHus geter «Jlom HayuHow
Konnabopauun», UHEHOPMALHUOHHO-TEXHUHECKHI LEHTP
«CoBpeMeHHble TexHonoruM nepepaboTku Guopecyp-
coe CeBepa», LEHTP KOFHUTHBHbIX TEXHOJIOTHUH, nabopa-
TOPUIO MONEKYNISIPHOW (PUIOTEHETUKHU U IKOJIOTUM W Ip.

Pelwwenvem yueHoro coBeTa yHuBepcuTeTa OT
16 mapta 2022 r. 3a 3acnyru nepep yHUBEPCUTETOM M
3HaUMTENbHbIN BKNAJ B Pa3BUTHE HayKW U 0Opa3oBaHus
I. B. TpybHHKOBY Obli0 NpUcBoeHO 3BaHWe «MoueTHbIi
noktop CesepHoro (ApKTuueckoro) deaepanbHOro
yHuBepcuteta uM. M. B. JlomoHocoBa».

22 mapra OUAMN nocetnna peneraums HOxkHo-
Poccuiickoro rocyfapCTBEHHOro NoJIMTEXHUYe-
ckoro yHueepcuteta um. M.W.Tnatosa (KOPITTY,

JlaGoparopust HpU3MKH BEICOKHX dHepruit M. B. V. Bekcnepa
u A.M. bannuna, 22 mapra. [leneranus FOxuo-Poccuiickoro
TOCYAapCTBEHHOTO MOJINTEXHHYECKOTO YHHBEPCHTETA

nm. M. U. ITnarosa (HoBouepkacck) Ha SKCKypCHU

B 3aJ1¢ CHHXpO(da30TpoHa

The Veksler and Baldin Laboratory of High Energy Physics,
22 March. A delegation of the Platov South-Russian State
Polytechnic University (Novocherkassk) on an excursion in the
synchrophasotron hall
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HoBsouepkacck, PocToBckasi 061.) BO rnase ¢ peKkTo-
pom tO. N. PazopeHoBbiM.

Ha Bctpeue c pupektopom OUAN akapemukom
I.B. TpyGHWUKOBbIM OblfIM  HameueHbl MNEPCMNeKTHUBHbIE
obnact CoTpyaHUUECTBA MO PSSy HAYHHO-TEXHUUECKUX
pa3paboToK yHWBEpCHUTETa, a Takke B obpasoBaresib-
HOM cdpepe, B YaCTHOCTH, Obl1 PacCCMOTPEH BOMPOC
06 opraHusauuu npegaunaoMHon npaktuku B OUSAU
IONa cTyneHToB yHuBepcuteTa. [peacrasutenu FOPITY
OblM O3HAKOMJIEHbI C WAEEW CO3AaHus U opMaTom
MHhopMaLMOHHbIX LeHTpoB WMHcTutyTa. Mo wuToram
BCTPEUU CTOPOHbI LOTOBOPUAKCH O npopaboTke 6aszo-
BOrO COr/IaleHNUsl O COTPYAHUYECTBeE.

B xome BuauTa roctv nobbiBasM C IKCKypCHeEW B
NIOB3 v JIAP, a takke B JINT u YuebHo-HayuHOM ueH-
Tpe OUAN.

24 maprta B JIPb OUAN cocTosncsa Top>KecTBeH-
Hbii BBOA B 3KChjyaTauuio obnyyaTenbHOW peHTre-
HoBckoM yctaHoBk SARRP (Small Animal Radiation
Research Platform) dgupmbl Xstrahl (Bennmkobputarus),
npefHa3HayeHHOM AN pPaguobUONOrMUecKUX Mcche-
[0OBaHWM Ha MENKKWX NabopaTopHbIX >KUBOTHbIX.

Oupektop JIPB A.H.byrai, BbicTynas Ha Me-
POMNPUSATUM C YyacTUEM MpPEACTaBUTENIEN [UPEKLWM
MHcTuTyTa M coTpyaHuKoe nabopatopuu, OTMETHI, YTO
BCEro B MUpe AEUCTBYET CTO TaKUX YCTAHOBOK, IKCMy-
aTUpyeMbIX BeAYLUMMU WCC/IeA0BaTE/IbCKUMU U OHKO-
NOFMYECKMMU LIEHTPaMK, rnasHbiM obpasom B CLLUA u
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Kutae. OpHako Ha TeppuTopuu Poccun v BocTtouHow
Eesponbl cuctema SARRP sensetcs eguHCTBEHHOW W
CTaHeT NepBoOi YCTaHOBKOM Takoro mMacwTaba U ypoBHs
8 JIP6 OUAMN, uto no3sonut MHCTUTYTY BHECTH BKNaL B
pa3BUTUE MEeOWLWUHCKOW pPajuosoruu.

SARRP npepncrasnset coboi MHOrodyHKLMOHa b~
Hoe npubopHoe obecneyeHWe LS MONHOTO MOLE/H-
POBaHWS LMKIA JIyYeBOW Tepanuu C MOMOLLbIO PEHT-
FEHOBCKMX Jlyuei, KOTOpble MCMONb3YIoTCA B GOMbLIMH-
CTBE KJ/IMHUK MWpa NpW JieueHun OHKosoruu. Hosas
yCTaHOBKa MOMOMET MPOBOAWUTb HE TOJIbKO 0ByyeHHe,
HO W MOArOTOBKY K HEMy, MJaHWpOBaHWe Tepanuu C
pasMeTKoM [o3bl, a Takxke fenatb 3D-koMnbioTepHyto
TOoMorpadouio, aHanuauposartb ee no cpesam. [pubop
MO3BOJIUT C BbICOKOM TOUYHOCTbIO CO3[aBaTb pajualu-
OHHOe none TpebyeMoi opMbl U 0BMyyaThb TONBKO
HY>XHYIO 06N1aCcTb TeNa XXMBOTHOTO, a Tak>Ke B peasibHOM
BPEMEHW aHa/M3MpoBaTb NPOUCXOLSLLME MPOLECChl W
MOAeNMpoBatb 0B/yuYeHHe, PerysMpysi MHTEHCHBHOCTD,
Hanps>keHWe W KOJIMMAaLMIO PEHTFEHOBCKOMO yya.

Beopg B akcnnyartaumio cuctembl SARRP gact Bo3-
MO>KHOCTb ydeHbiM JIPB u ctpan-yyactHuy OUAN npo-
BOAMTb YHUKa/IbHble WCCIefOBaHWA B 06nacTu dyHaa-
MEHTaJ/IbHOM pPaguobUoNoruK, HelpopasuobHonoriu
U pa3paboTKW HOBbIX METOLOB JIyYEBOW Tepanuu Ha
BbICOKOM TEXHWYECKOM YpPOBHE.

Arkhangelsk to take part in the opening ceremony of
the JINR Information Centre.

The newly opened Information Centre (IC) aims to
become another local representative and intermediary
of JINR in the field of science and education, a centre
for attracting potential partners, staff members, and
students, an initiator of events for increasing recogni-
tion of JINR. The key task of the IC is popularization
of the results of international studies achieved at JINR,
career guidance and involvement of the youth into sci-
ence, including at the stage of school education.

The working programme of the event started on
17 March with a public lecture by DLNP Chief Engineer
S. Yakovenko. Then, the programme was continued
with reports by JINR representatives, namely by Head
of the International Cooperation Department of JINR
D.Kamanin, Scientific Secretary of the Laboratory
of Radiation Biology |. Koshlan, Advisor to the FLNP
JINR Directorate M.Frontasyeva, Deputy Head for
Science of the FLNR JINR Centre of Applied Physics
A.Nechaev, and UC JINR Deputy Director A.Verkheev.

As part of the programme, JINR representatives
visited the Centre of Collective Use of Scientific
Equipment “Arctic”, the Innovation Centre “Arctic
Oil and Gas Laboratory Research”, the Centre of

Additional Children’s Education “House of Scientific
Collaboration”, the ITC “Modern Technologies for
Processing of Bioresources of the North”, the Centre
of Cognitive Technologies, and the Laboratory of
Molecular Phylogenetics and Ecology.

Upon the decision of the Scientific Council of
the University as of 16 March 2022, G.Trubnikov
was awarded the title of “Doctor Honoris Causa of
the Northern (Arctic) Federal University named after
M.V.Lomonosov” for his considerable contribution to
the development of science and education.

On 22 March, a delegation of the Platov
South-Russian State Polytechnic University (SRSPU,
Novocherkassk, Rostov region) headed by Rector
Yu. Razorenov visited JINR.

At a meeting with JINR Director RAS Academician
G. Trubnikov, promising areas of cooperation were out-
lined on a number of scientific and technical develop-
ments of the University, as well as in the educational
sphere, in particular, the issue of organizing pre-grad-
uate practice at JINR for University students was con-
sidered. SRSPU representatives were familiarized with
the idea of creating and the format of JINR Information
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JlaGoparopus paanannoHHol Ouonoruu, 24 mMapra.
Top>KecTBEHHBII BBOJI B KCILITyaTallMI0 HOBON PEHTI€HOBCKOM
YCTaHOBKH JUTS PaJHOOHONIOTHIECKUX UCCIEI0BAHIN

Centres. Following the meeting, the parties agreed to
work out a basic cooperation agreement.

During the visit, guests had excursions to VBLHEP
and FLNR, as well as to MLIT and to the JINR University
Centre.

On 24 March, the ceremonial commissioning
of the SARRP (Small Animal Radiation Research
Platform) X-ray irradiation facility manufactured by
Xstrahl (Great Britain) and designed for radiobiologi-
cal studies on small laboratory animals took place at
LRB JINR.

LRB Director A.Bugay, speaking at the event
with the participation of representatives of the JINR
Directorate and Laboratory staff, noted that there are,
in total, a hundred of such facilities in the world, used
by leading research and cancer centres around the
world, mainly in the USA and China. However, this
is the only SARRP system installed in the territory

The Laboratory of Radiation Biology, 24 March. A ceremonial
commissioning of the new X-ray facility for radiobiological
research

of Russia and Eastern Europe, and it will be the first
facility of this scale and level at LRB JINR.

SARRP is a multifunctional instrumentation for
the complete modelling of the radiation therapy cycle
with the help of X-rays, which are used in most clinics
of the world to treat oncology. The new facility is a
unique device that allows not only irradiation, but also
preparation for it, treatment planning with dose mark-
ing. It makes 3D computed tomography possible, with
analyzing it by slices. The device allows one to create
a radiation field of the required shape with high accu-
racy and irradiate only the desired area of the animal’s
body, as well as analyze the processes in real time and
simulate irradiation, by adjusting the intensity, voltage,
and collimation of the X-ray beam.

The SARRP system commissioning will allow LRB
scientists and the JINR Member States to conduct
unique research in the fields of fundamental radiobiol-
ogy, neuroradiobiology, and the development of new
radiation therapy methods at a high technical level.
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Ko aHio o6pasoBaHua UHcTUTyTa

25 MapTa CoCTosAN0Ch TOPXKeCTBeHHoe cobpaHue B
Lowme yuenbix OUAN, nocesieHHOe aHIO 0Opa3oBaHUs
O6beguHeHHOro MHCTMTYTa. Ha meponpustum 6binu
noAsedeHbl WTOrM npegplaywero, tobuneiHoro, roga
OUAN, a Takke BpydeHbl NPABUTENIbCTBEHHbIE W OT-
pacneBble Harpafbl coTpyaHukam MHcTUTyTa W rpaHTbl
OUAN yuutensm [ly6Hbi.

B cBoem npuBetcTBeHHOM cnoee gupektop OUAN
akagemuk [.B.Tpy6bHukos oTtmeTun, uto 8 2021r.,
HECMOTPSA Ha OObEKTHUBHbIE TPYAHOCTH, MHCTUTYT pabo-
Tan apdexTueHo. [dupekTop Bbipasun GnarogapHoOCTb
konnektuBy MHCTUTYTa, a Tak>ke mapTHepaMm CO BCEro
MUpa 3a NoALep’KKY U coTpyhHWYecTBOo. B nosagpaene-
Huu rnaebl ropoga C.A.Kynukosa Obiia noguepkHyTa
HepaapbisHas ceasb UHctutyTa U [y6Hbl.

Mo tpaguumu B feHb OUAU 6binu BpyueHsbl Harpa-
Obl TanaHtMBbiM yuutensam [ybHbl — nobegutensm
KoHKypca rpaHtos OUAN pna npenopasarener ropo-
pa. lNpu paccMOTpeHWU KOHKYPCHbIX 3asiBOK >KIOpU
caenano ynop Ha npeaMeTbl, BocTpeboBaHHble Npu
nogrotoeke kagpos gns OUAN, — dumsuky, matema-
THUKY, XMMHWIO, MH(DOPMAaTHKY, BUONOrUI0, aHrIMMCKUK
U PYCCKMM A3blkM. 3a 22 ropa CyLeCTBOBaHUSI 3TOro
KOHKypca Harpagamu 6binu ygoctoeHbl yxe 210 ne-
paroros. B 2022 r. pelueHuMeM gUpeKLUH KOJMYECTBO
rpaHToB 6blSI0 YBENWYEHO C AECATH 0O ABEHAALATH.

B 3aBeplieHVWe TOPXKECTBEHHOrO MEPONPUATHS
coTpyaHUkM MHCTUTYTa ObliM OTMEueHbl MpaBUTESb-
CTBEHHbIMW W OTPAC/EBbIMM Harpagamu. 3HaK OT/U-
uusi Tockopnopauun «Pocatom» «3a MexxayHapon-
HOe COTPYAHWUYECTBO B ATOMHOW OTpac/u» BpyueH
nouetHomy aupekTtopy JIOB3 U. A.CasuHy. Meganbio
MunucTepcTBa Hayku U Bbicluero obpasosanus PO «3a
GesynpeuHbit Tpyn U otanume» Il ctenenn Harpaxae-
Hbl: r1aBHbIM HayuHbIM coTpynHuk JIAM H. A. Pycakosuu,
Hayas/lbHUK Hay4yHO-3KCMepHUMEHTaNbHOro OThena ane-
MeHTapHbIx yactuy, JIAM A.T. Onblesckui.

MoyeTHble rpamMoTbl NPOGMABHOIO  MHWHUCTEpP-
CTBa BPYYeHbl: 3aMECTUTE/Il0 HauyasibHWKa topuaude-
ckoro otgena Jl. b. BopuckuHol, 3amectutenio pyko-
BOAWTENSA [JenapTaMeHTa KajpoB W Ae/ONpPOU3BOA-
ctBa H.A.JleHckoM, KoHcynbTaHTy gaupekuun OUAU
N.E.JleoHoBHY, nomowHWKY paupekTopa WHcTuTyTa
no 6esonacHoctu A.A.MuxaHy, HadanbHWKY oOTAena
Tpyna u 3apabotHoi nnatbl [.T.CycTuHOM, pykoso-
autenio YnpaeieHus CcouMasbHOW WMHPPACTPYKTYpbI
A.B. TamoHoBY.

BnarogapHocti MuHKUCTEpPCTBa HayKW W BbICLUErO
obpasosanus PP spyuenbi: gupekTopy JIPB A. H. Byraio,
HauafnbHUKY aBToxosskcTtea B.B.>Kypasnesy, rnae-
HOMY pepaKTopy exeHegenbHuka «[lybHa: Hayka,
conpy>ectso, nporpecc» E.M.MonuaHoBy, rnaeHo-
My Crneuuanucty JAenapTaMeHTa Hay4yHO-OpraHusa-
uroHHon pesaAtenbHoctM H.W.CucaksaH, HauanbHUKY
HayuyHoO-WH(popMauroHHoro otgena b. M. CrapueHko,
MOMOLLHUKY rnaBHoro uHxxenepa OWUAW E.[.Yrnosy,
HauyanbHUKY usgatenbckoro otaena A.H.Lllabawosoi.
BnaropapHoctbio rybepHatopa Mockoscko# obna-
CTW OTMEYeH 3aMeCTUTesIb rMaBHoro uHxeHepa OUAU
A.B. lynapes.
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On the JINR Foundation Day

On 25 March, a festive meeting was held at the
JINR Scientists’ Club dedicated to the Foundation Day
of the Joint Institute. At the event, the results of the
previous, jubilee year of JINR, were summed up, as
well as governmental and industrial awards were pre-
sented to employees of the Institute and JINR grants
for Dubna teachers.

JINR Director RAS Academician G. Trubnikov in
his welcoming speech noted that in the past year, de-
spite the objective difficulties, the Institute worked
effectively. JINR Director expressed gratitude to the
JINR staff, as well as partners from all over the world
for their support and cooperation. In the congratula-
tion of the Head of Dubna, S.Kulikov, the inseparable
connection of the Institute and Dubna was emphasized.

Following the tradition, on the Day of JINR, tal-
ented teachers of Dubna — winners of the JINR Grant
Competition for teachers of the city — were honored.
When considering the applications, the jury focused
on the subjects that are necessary for training future
JINR staff — physics, mathematics, chemistry, IT, biol-
ogy, English and Russian. For 22 years of the compe-
tition’s existence, 210 teachers have already received
awards. In 2022, the JINR Directorate has decided to
increase the number of grants from 10 to 12.

The festive event was concluded with the presen-
tation of governmental and industrial awards to the
best employees of the Institute. VBLHEP Honorary

Director |. Savin received the Rosatom’s Badge
“For International Cooperation in Nuclear Industry”.
The Medal “For Distinguished Labour” Il degree

of the Ministry of Science and Higher Education of
Russia was awarded to: DLNP JINR Chief Researcher
N.Russakovich, Head of the DLNP JINR Scientific
and Experimental Department of Elementary Particles
A. Olshevskiy.

Diplomas of the relevant Ministry were presented
to: Deputy Head of the Legal Department L. Boriskina,
Deputy Head of the Human Resources and Records
Management Department N.Lenskaya, Consultant to
JINR Directorate |.Leonovich, Assistant to the JINR
Director for Security A.Mikhan, Head of the Labour
and Wages Office G.Sustina, Head of the Social
Infrastructure Management Office A.Tamonov.

Notes of acknowledgement of the Ministry of
Science and Higher Education of Russia were award-
ed to: LRB JINR Director A.Bugay, Head of the
Motor Transport Service V.Zhuravlev, Editor-in-Chief
of the JINR Weekly Newspaper “Dubna: Science,
Cooperation, Progress” E.Molchanov, Chief specialist
of the Department of Science Organization Activities
N.Sissakian, Head of the Scientific Information
Department B. Starchenko, Assistant Chief Engineer
of JINR E.Uglov, Head of the Publishing Department
A. Shabashova. JINR Deputy Chief Engineer A.Dudarev
received the note of acknowledgement of the Governor
of the Moscow region.
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Jy6Ha, 25 mapra. TopskecTBeHHOE coOpaHue B JloMe Y4eHBIX Dubna, 25 March. A festive meeting at the JINR Scientists’
OUSIU, nocesitieHHOE THIO 00pa3oBaHus MHCTHTYTA Club dedicated to the Foundation Day of the Institute
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HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

13 auBapa VIHCTUTYT NOCeTU/NT HOTHOMOY-
HBIIl TpeACTaBUTe/Nb IpaBUTe/NbCTBA Pecrybmuku
Y3bekucran B OVIAV, mpesupeHT AkajgeMmm Hayk
Pecniy6nuknu Ys6ekncran b.1Ongames. Bo Bcrpede ¢
npupexropom OVIAN axkagemuxoMm I.B. Tpy6HuKOBBIM
IPUHAIN y4acTye HayYHbI pyKOBOAuTeNb VIHCTUTY T
akasieMuk B.A.MarBeeB, Bune-gupexrop OVIAN
JI.KocToB 1 pyKOBOAMTENDb AemapTaMeHTa MeXIyHa-
ponzoro corpyaaudectsa OVIAN [I. B. Kamanun.

B Hacrosee Bpemss OObeuMHEHHBII MHCTUTYT
COTPYAHUYAET C [IEBATBI0 Y30eKCKMMU MUCCIeHOBa-
TeIbCKMMM MHCTUTYTAMU U YHUBEPCUTETAMIU IIO
14 temam IIpobnemHo-TeMaTnyeckoro mraHa OVIAIL
HannonanbHsle Hay4dHble [eHTPBI Y30eKycTaHa yda-
crByoT BMecTe ¢ OVIAAM B MacIITaOHBIX MeX/[yHapOJ-
HBIX IIPOEKTaX.

OpHa 13 OCHOBHBIX TeM O0CY>K[JeHIS — BO3MOX-
HOCTHU YITYONIeHUs COTPYyAHMYECTBa B 00/1aCTH NOA-
TOTOBKM KaJipOB: 3a BCe BpeMs COTPYAHMYECTBA /1
Pecrry6nuknu Ys6exucran B OVIAM 6p110 moproTose-
HO cBbIre 300 KBaanmumposaHme CIIELIMATIUCTOB,
BK/Io4as cBpinie 20 JOKTOpoB Hayk u 6onee 100 kaH-
OUIaTOB HayK.

18 auBapa cocrosica Busut B OVIAV npesupenta
HanuonanbHott akagemyn Hayk (HAH) Pecrry6mmkn
Apmenun A.CarsaHa. Ha BcTpede ¢ PyKOBOICTBOM
VHcTHTyTa FOCTD 03BYYII MHULIVIATUBY O IpOpaboTKe

TOPOXKHOJ KapThl Pa3BUTUA COTPYSHUYECTBA MHCTHU-
tytoB HAH ¢ OVIAV, a Takxe 3aMHTEpECOBAaHHOCTD
B TIPOBEfIEHMM TPAKTUK [ MONOABIX YYEHBIX M3
Apmenun B VIHCTUTYTe U CO3JAHUU CETEBOI MOJENN
00y4YeHM CTYIeHTOB.

SIpxuM npuMepoM Ha poHe MHOTO/IeTHero apdex-
TUBHOTO coTpygHmndecTBa Apmennu u OVIAN asnsaer-
csl CO3/laHMe NMPELM3NMOHHBIX Ta3€PHbIX MHK/IMHOME-
TpOB 151 ob6cepBaropuu B lapuu (Apmenns). Begyrcs
aKTUBHbIe paboTsl yueHbix Apmennn u JINT OVIANL.
B 4mcie mepcreKTUBHBIX 0OIacTell A pasBUTUA Ha-
Y4YHOTO COTpPYAHMUYeCTBa akKajeMuk A.CarsH HasBanl
CeJIEKTUBHBIE MeMOpPaHBl JyIsi INPOTUBOBUPYCHOTO
IpyYMeHEHNs1, KOTOpble pasdpabarsiBatoTcs B JISP.

CTOpOHBI 06CYIM/IN BO3MOXKHOCTY IIPOBEJCHISA
COBMECTHBIX HAayUHBIX MCCIEJOBAHMIT B 006/TaCTH HayK
0 KM3HU U OMOMH(OPMATUKY, a TaKXe YIIyOneHus
KooIlepaluy B 061acTu 06pasoBaHusA, B 4aCTHOCTH,
II0 HaIpaB/lIeHUIO opraHusanuyu npaktux B OVAU
I Hay4yHoIt Monofiexxy Apmennn. Ilo utoram BcTpe-
411 6ypeT paspaboTaHa KOMIUICKCHAsI JOPO>KHAS KapTa
PasBUTHUA COTPYAHMYECTBA.

Axamemuk A.CargH 03HaKOMMJ/ICS C Meracaii-
erc-tipoektoM NICA u nmocetnn ¢pabpuxy cBepxipo-
BOZsAIMX MarHuToB B JIOBI, pabpuKy cBepXTsKeIbIX
sneMeHTOB B JIAIP, rie mpoBen BcTpedy ¢ akaleMUMKOM
10.1I. OranecsaHoM, a Tak>Ke mo6sisan B JIPB.

Jy6Ha, 13 staBaps. Busut B OVSIU nomHoMo4YHOTO
npencrasutels Pecriyonuku Y3o6ekucran B OUSIN, npesunenta
Axanemunn Hayk Pecnyonuku Y36ekucran b. FOnnamesa

Dubna, 13 January. A visit to JINR of the Plenipotentiary of the
Government of the Republic of Uzbekistan to JINR, President
of the Academy of Sciences of the Republic of Uzbekistan

B. Yuldashev



HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

JlaGoparopust Gpusuku Beicokux dHepruii um. B. 1. Bekcnepa
u A.M. bannuna, 18 saBaps. Buzutr B OUSIN npesunenTa
HanmonanbHoit akanemun Hayk PecryOnuku ApMeHHn

A. CarsHa (2-i1 cieBa). DKCKypceus Ha paOpuKy
CBEPXIIPOBOJISIIIX MAarHUTOB

On 13 January, Plenipotentiary of the Government
of the Republic of Uzbekistan to JINR, President of the
Academy of Sciences of the Republic of Uzbekistan
B.Yuldashev visited JINR. JINR Scientific Leader
V.Matveev, JINR Vice-Director L. Kostov and Head of
the International Cooperation Department D.Kama-
nin attended the meeting with JINR Director RAS
Academician G. Trubnikov.

At present, JINR cooperates with nine Uzbek re-
search institutes and universities on 14 themes of
the JINR Topical Plan. National scientific centres of
Uzbekistan collaboratively with JINR take part in
large-scale international projects.

One of the main topics of discussion was the op-
portunities for deepening cooperation in the field of
personnel training: over the entire period of cooper-
ation, for the Republic of Uzbekistan JINR has been
trained more than 300 qualified specialists, including
more than 20 doctors of sciences and more than 100
candidates of sciences.

On 18 January, President of the National Academy
of Sciences (NAS) of the Republic of Armenia A. Sagyan
visited JINR. At the meeting with leaders of the

The Veksler and Baldin Laboratory of High Energy Physics,

18 January. A visit to JINR of President of the National
Academy of Sciences of the Republic of Armenia A. Sagyan
(2nd from left). An excursion to the factory of superconducting
magnets

Institute, A.Sagyan proposed drafting a roadmap on
the development of cooperation between NAS institutes
and JINR, as well as expressed interest in holding
internships for young scientists from Armenia at JINR
and the creation of a network model of student training.

One of the bright examples of joint activities of
Armenia and JINR is the creation of precision laser
inclinometers for the observatory in Garni (Armenia).
Active joint work of scientists from Armenia is under-
way with the MLIT JINR. According to Academician
A.Sagyan, one of the promising fields for scientific co-
operation is selective membranes for antiviral applica-
tions, which are being developed by FLNR JINR.

The parties discussed the opportunities for con-
ducting joint scientific research in the field of life scienc-
es and bioinformatics, as well as deepening cooperation
in the field of education, in particular, in the direction
of organizing practices at JINR for the scientific youth
of Armenia. As a result of the meeting, a comprehen-
sive roadmap on the development of cooperation will
be developed.

Academician A.Sagyan got acquainted with the
NICA megascience project and visited the factory of
superconducting magnets at VBLHEP, the Superheavy




HAYYHOE COTPYOHMYECTBO

18 deBpana B dopmare BUIEOKOH(DEPEHINN CO-
CTOSIIOCH 32-e 3acefgaHyie COBMECTHOTO KOMMTETA IIO
corpynuudectsy IN2P3-OVIAV. O6cyxpamucy mpo-
Ipecc B peannsalyyt HAyYHbIX IPOEKTOB, IEPCIIEKTUBDI
COTPYAHMYECTBA, KOTOpOe B 2022 I. OTMETUT IIOTyBe-
KOBOII I00WIelt, @ TaKXKe PsJ COBMECTHBIX MepOIpus-
TUI, 3all/TaHVPOBAaHHBIX Ha 2022 T.

Oupextop OVIAN T.B.TpyOHUMKOB M AMPEKTOp
IN2P3 P.TIsn mpomH(pOpMHUpPOBaIM YIaCTHUKOB 3a-
ceflaHuA O TOCIeJHUX pe3ynbTaTax M JlajbHelIuX
IIaHax opraHusanuit. CTOpOHBI JeTalbHO 00CYAUIN
(bUHAHCOBYIO NOAJEPXKKY II€PEKPECTHOrO Y4acTUA B
IPOEKTaX, a TaKXXe BO3MOXKHOCTY IO pacUIMpeHMIO
cdep Koomepanum, B YaCTHOCTH, B 00/IaCTU KBAHTO-
BBIX BBIYMC/ICHWII, pafuOOMOIOTNH, HAYK O XKUSHY U
MHHOBALIMOHHBIX McclefoBanmit. KpoMe Toro, 6b110
IIPeIOKEeHO IPOpaboTaTh COBMECTHYIO IPOTPaMMY
HOZIEPKKY MOJIOZIbIX Ta/TaHTOB.

B o3sHaMeHOBaHue 10011/1esI COTPYAHIYECTBA U A1
Ha/bHEIIIero OOCYXAeHNUS PasBUTHSA KOOIepalym
Obla MOfiep)KaHa 1fesl aKTUBHO JCIIO/Ib30BaTh IIJIO-
magKy 60mbIInx KOHQepeHInit, IPOBOANMBIX CTOPO-
HaMI: KOH(epeHINM, MOCBALeHHOI 65-metuio JISP,
B Jly6He B Mae, 10-ro cuMIIO3MyMa 110 9K30TUYECKUM
appam EXON B Ilereprode B Hauase MO 1 AP.

SCIENTIFIC COOPERATION

B mapte B OObenyHEHHbII MHCTUTYT SEPHBIX
VICCIIEOBAHMIT I TIPOXOX/IGHMs IHPAaKTUKM ObIIN
HAIIpaB/IeHbl [jBa CTyfeHTa (M3UKO-MaTeMaTNYeCKOro
¢akynbrera KamMyaTcKoro rocygapcTBeHHOrO YHUBEp-
cureta uM. Buryca bepuura (KamI'Y). Akagemmdeckuii
0OMeH CTa/l BO3MOXEH OJ1arofaps CO3TaHHOMY B OK-
Ts16pe 2021 1. undouentpy OVISV Ha 6ase aToro By3a.
[TpuBneyeHne KaMYATCKOM MOJIOHEXM K CTa>KUPOB-
KaM, TpaKTVKaM JM Hay4YHBIM IIKOJIaM, IPOBOJVMbIM
B VIHCTUTYTe, SABIAETCSA OTHMM M3 IPUOPUTETHBIX Ha-
IpaBJeHNit paboTsl NHPOLEHTpA.

B pamkax mpaktukm cTymeHTbl KamI'VY saHmma-
JIMCh pellleHNeM IPaKTUYeCKMX 3aJad Ha YCTaHOBKE
akcriepuMenTa BM@N Meracaitenc-npoexra NICA.
Hay4yHbIlI pyKOBOAUTENTb HPAaKTMKM — Hada/lbHUK
TPYIIIBI MaTeMaTI4ecKoro U MpOorpaMMHOro obecrie-
YeHMsT Hay4YHO-IKCIePUMEHTA/IbHOTO OTAena Gpuanku
CTOJIKHOBEHMUII TAKe/NbIX NOHOB Ha KoMIiekce NICA B
JI®BS K. B.TeprieHbeprep.

IlepBas npaxruka crygentos KamI'Y 8 OMAM no-
CITY>KUT [JIs IOTEHIIMATbHBIX aOUTYPIUEHTOB (r3Mara
KamI'V ctumynom nsbpats st cebst ClielinaabHOCTD,
CBSI3aHHYIO C GUBMKOI MM MHPOPMALIVIOHHBIMY TeX-
HOJOrUAMM, O/1arofiaps BO3MOXKHOCTSIM, OTKPBIBAIO-
myuMmcs aias Hux B OVAN.

Element Factory at FLNR, where he also met with
Academician Yu. Oganessian, and LRB.

On 18 February, the 32nd Meeting of the Joint
Committee on the IN2P3-JINR Collaboration took
place in the videoconference format. The parties dis-
cussed progress in the implementation of scientific
projects, prospects for cooperation, which is going to
celebrate the half-century jubilee in 2022, as well as a
number of joint events scheduled for 2022.

JINR Director G.Trubnikov and IN2P3 Director
R. Pain informed participants of the meeting about the
latest results and further plans of the organizations. The
parties discussed the financial support for cross-partic-
ipation in projects in detail and paid special attention
to the discussion of the extension of cooperation fields,
in particular, in the area of quantum computing, radio-
biology, life sciences and innovative research. Besides,
participants proposed drafting a joint youth talent aca-
demic research programme.

To commemorate the jubilee of the cooperation
and further discuss the cooperation enhancement,
participants suggested actively using large-scale con-

ferences held by the parties: a conference in honour of
the 65th anniversary of FLNR in Dubna in May, the
10th EXON Symposium on Exotic Nuclei in Peterhof
in early July, etc.

In March, two students of the Physics and
Mathematics Faculty of Kamchatka State University
named after Vitus Bering (KamSU) were sent for in-
ternship to JINR. The academic exchange has happened
thanks to the JINR Information Centre established in
October 2021 on the basis of the University. Attracting
Kamchatka youth to internships, practices and scientif-
ic schools held at JINR is one of the priority areas of the
Information Centre.

As part of the practice, KamSU students are en-
gaged in solving practical problems of installing
BM@N — one of the experiments of the NICA me-
gascience project. The scientific supervisor of the
practice is K.Gertsenberger, Head of the Group of
Mathematical and Software Support of the Scientific
and Experimental Department of Physics of Heavy-Ion
Collisions at the NICA complex of VBLHEP JINR.



HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

5 MapTa COCTOs/Iach BCTpeya IreHepaabHOro IMoj-
papanka npoekta NICA xommanmy STRABAG n gu-
pekuuy OVISIV ¢ 1ienmpio 06CYKAeHNsT CTaTyca BBIIOT-
HEHUs CTPOUTEIbHO-MOHTKHBIX paboT 110 IPOEKTY.

PykoBopcTBo mpoekra NICA u mpepcraBurenn
STRABAG mo6sIBany Ha CTPOMIUIONIAZKE KOMIIIEK-
ca. ObujectTpouTenbHble pabOTHI BHIIIONHEHBI Ha 80 %,
HapalIMBAIOTCA TEMIbl MO MOHTaXXy MH)XEHEPHbIX
CHUCTEM 3[aHMsI — BEHTUJIALMN, NEKTPOCHAOKEH N,

TEIIOCHAOKEH NS, BOFOOXIAXKAEHNUSA M XOJIOfOCHA0-
JKEHM s, @ TAKXKe CTab0TOYHBIX CHCTeM. B TOHHe e Ko/
narifiepa crnenuanuctel JIOBO BegyT MOHTaXX MarHu-
TOB Oy YILEro yCKOPUTEIA.

HecMmoTpsa Ha C/IOKHOCTM TeKylllell CUTyaluu,
PYKOBOAUTENN TeHNIOAPAAYMKA 3aBEPUIN, YTO KOMIIA-
Hus STRABAG mpmioXuT Bce ycuaus Ajisi CBOeBpe-
MEHHOTO 3aBepIIeHNs] BCero obbemMa paboT u caaduu
06beKTa K KOHILY 2022T. B COOTBETCTBUMY C IJIAHOM.

Jlaboparopus ¢usmku Beicokux sHepruit uM. B. 1. Bekciepa u A. M. banauna, 5 mapra.
IInanoBas BcTpeua renepanbHoro noapsyruuka npoekra NICA komnanuu STRABAG u nupexiun OSSN

The Veksler and Baldin Laboratory of High Energy Physics, 5 March. Scheduled meeting of the general contractor of the NICA

The first internship of students at JINR orga-
nized through the Information Centre in Kamchatka
will motivate potential applicants of the Physics and
Mathematics Faculty of KamSU to choose the direction
related to physics or information technologies. It will
demonstrate the opportunities opened for students in
the future.

On 5 March, a meeting of the general contrac-
tor of the NICA project STRABAG JSC and the JINR
Directorate was held to discuss the status of construc-
tion and installation work on the project.

Leaders of the NICA project and representatives
of STRABAG visited the construction site of the com-

project STRABAG JSC and the JINR Directorate

plex. General construction work has been completed by
80%. Installation of engineering systems of the build-
ing is increasing, namely of ventilation, power and heat
supply, water cooling and cooling, low-current systems.
VBLHEP specialists are installing magnets for the fu-
ture collider.

Despite the difficulties of the current situa-
tion, heads of the general contractor assure that the
STRABAG company will make every effort to complete
all the work in time and deliver the facility until the end
0f 2022 according to the schedule.
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28 suBaps B KoHpepenn-3ane JIUT cocrosmnock cose-
uianue no nepcneKmueam HayuHo20 cOmpPyOHU4ecmed 6
obnacmu monexkynapHuou ouogpuzuku yuenvix uz OUAH,
Poccuu u Apmenuu.

Ha OTKPBLITUM COBCHIaHHA C NPUBETCTBECHHBIM CJIO-
BOM BBICTYNWIN Hay4HBIH pykoBoauTenb JISIP akamemuk
1O.11. Oranecsn u gupexrop JIUT B.B.KopenbkoB. Onu
OTMETHJIM Ba)XKHOCTH IPOBEJCHUSI TaKOTO COBMECTHOTO
ceMHHapa M pacIIMpeHus] COTpyIHHYeCTBA ApPMEHUH H
OUSIN B obnacTy MONEKYISIPHOH W BBIYMCIUTEILHOU
OmoU3NKN.

Pesynprarel 1o HampaBieHHSM HCCIEAOBAaHUM C
HAaHOYACTHIIAMH M HaHOMEMOpaHaMHM, IPOBOIUMBIX B
ApMeHuH, TIpeCcTaBui B cBoeM noknane P. M. ApyTioHsH
(HanmonanpHas akageMus Hayk ApmeHuu, EpeBaHckuit
TOCYJapCTBEHHBIN YHUBEPCHUTET).

A.H.OcunoB (®enepanbHplii MEAWLIMHCKUN Ono-
A.W.bypnazsna (®PMBLI),
denepanabHOE METMKO-OHOIOTHYECKOe areHTcTBoO Poccnn)
TIOCBSITHII CBOW JIOKJIa/ TIEPCIIEKTUBHBIM HAIIPABICHUSIM U
pe3yabraram paboThl OT/IeIa SKCIIEPUMEHTAIBHON Pajno-

JIOTUYECKUH LEHTP UM.
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Ouosoruu u paguanuonnoi meauasl ®MBI B obnactu
H3YYeHHS MEXaHU3MOB (OPMHPOBAHMS PaHHHX U OTZa-
JeHHBIX 3()()EKTOB BO3ICHCTBHS HOHU3UPYIOIIETO H3IY-
YCHHUS U Pa3pabOTKH CPEICTB MPOPIIAKTHKH, JUATHOCTH-
KM ¥ JICUCHHS JTyUeBBIX TIOPAKEHUH.

B.b. Apakensin (EpeBanckuii rocyjapcTBeHHbIN YHU-
BEPCHUTET) pacckazall 0 OMCIOWHBIX JIMIMIAHBIX MeMOpa-
HaX, KOTOpPBIC MO3BOJISIIOT B KOHTPOJHMPYEMBIX YCIOBHSIX
MOJZIETIMPOBATH PSIJ] BAKHEHIINX CBOMCTB KJIETOYHBIX MEM-
OpaH, B TOM 4HCJIC YCTOWYNBOCTH MEMOpaH B JICKTpHUE-
CKOM TioJIe ¥ (DOHOBYIO TIPOBOJJMIMOCTH, a TAKXKE MU3Y4aTh
AHAJIOTMYHBIE CBOMCTBA CHHTETHYECKUX MEMOpaH.

Hoxmax E.III. MamacaxmmcoBa (Poccuiicko-ApMsH-
CKUIl YHHBEPCHTET, ApMeHHs) ObUT IMOCBSIIEH TPAHCIO-
Karuyu OMONOTMYECKUX MAaKPOMOJEKYT B OIPAaHHYEHHBIX
001acTsAX MPOCTPAHCTBA.

Pabora coBemanusi MpoIODKMIACH 00CYkKIACHUEM
B Jlaboparopuu sIEpHBIX pEaKlUil 1OJ PYKOBOJCTBOM
10.11. OranecsiHa, BO BpeMsi KOTOPOTO OBbLIM HPUHSTHI
peleHus o JalbHeUIINX JeHCTBUIX TI0 YCUICHUIO POJIU
OMOJIOTUYECKHX HCCIIEIOBAaHUH 110 MEMOpaHHOI TeMaTH-

Jlaboparopus snepHbIx peakuuii um. I H. ®dneposa, 24 mapta.
Cemunap HayuyHoro pykooautesns JISIP FO. L. Oranecsina
«Ha mytu x cunTe3y 120-ro anemenTa

The Flerov Laboratory of Nuclear Reactions, 24 March.
Seminar “On the Way to the Synthesis of Element 120”
by Scientific Leader of FLNR Yu. Oganessian
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K€ 1 HAMEUYCHBI KOHKPETHBIE CPOKU IJIsI TPEACTABIICHUA
COOTBETCTBYIOIINX ITPOCKTOB.

C 31 smBaps mo 4 ¢QeBpams B paMKax IIPOEKTa
«/lyOHeHCcKas MeXTyHapoIHAas IIKOJa COBPEMEHHOH Teo-
pernyeckoit pusukm» (DIAS-TH) B JIT® OUSIN mpoxo-
nuna 17-a sumnan wkona «Cynepcummempus u unme-
Zpupyemocmuy. B mikone npunsiim ydactue 6osee 80 ue-
noBek u3 11 cTpan: Apmenuu, AzepOaiimkana, bonrapuu,
Benopyccun, I'epmanum, Wcnanmm, Poccum, CepOun,
Crnosakuu, Typuuu u @paHnuu.

lIkoma  Obula  OTKpHITAa  KypcoM  JIEKLHUH
N.JI. byxouranepa (Tomckwii rocymapcTBEHHBIH Iegaro-
rudeckuii yauBepcnter) «CymepcumMMeTpust JUisd Hadu-
HAIOIINX)», TOCBSIICHHBIM 3JIEMEHTAPHOMY BBEICHUIO B
N=1-cynmepcuMMeTpHUHYI0 KIACCHYECKYI0 TEOPHUIO IIO-
ns. B nexmusax C. C. Cunoposa (JIT® OUAN) cynmepcum-
METpUYHAs KBAaHTOBasg MEXaHHWKa paccMaTpHBaNach Kak
IpocTelInas CynepCUMMETPUYHAs TEOpHUs MO B OJHO-
MEpPHOM IPOCTPAHCTBE, KOTOpask TEM HE MEHEE UMEET P
BaXKHBIX MPWIOXKEHUH. B uacTHOCTH, depe3 pa3MepHYIO
PenyKIHMIO OHA HACHeIyeT XapaKTepHbIE 4epThl MHOIO-
MEpPHBIX CyNepCUMMETPUYHBIX TEOPHI.

Teopus monss B D-MepHOM TIIpOCTpPaHCTBE aHTH-IC
Currepa paccmarpuBaiach B Jiekuusx P.MansensHa
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(EpeBancknii (pU3WYECKU HWHCTUTYT, APMEHHS), TaKKe
UCCIIEN0BANIOCh €€ 0000IIeHNe Ha MOJs BBICIIUX CIIU-
HOB. B nexmmsix C.A.Denopyka (JIT® OUSN) obeyx-
JIAITICh OCHOBHBIE TOJIOKEHHSI TEOPUU TBUCTOPOB. bbino
MOKa3aHO, YTO TBUCTOPHBII (hOpPMaIN3M, TIPEIUIOKEHHBIH
P.Ilenpoy3om [uist U3ydeHHs] TMHAMHUYECKUX CHCTEM, 00-
TaJaroMUX KOH(GOPMHBIMU CHMMETPHUAMH, SBISIETCS 3(¢-
(DeKTHBHBIM MHCTPYMEHTOM B TEOPHUM T'paBHUTAIMH, CY-
MEePCUMMETPHYHBIX TEOPHSX, TEOPUH BBICIIMX CITHHOB H
JIPYTUX 00JIACTSIX TEOPETHUECKON (PU3HKH.

B nexmmsax I ApyrionoBa (I'amOyprckuii  yHu-
BepcHUTeT, [ epManust) 00CYKAaINCh acTIeKThl KBAHTOBBIX
MHTETPUPYEMBIX MOZEJCH, CBA3aHHBIE C (PAKTOPHU30BaH-
HOM1 Teopuel paccesHus U aH3aueM bere.

[eomeTpuueckoMy KBaHTOBAHHIO CHCTEM KilacCHue-
CKOM MEXaHMKHU C KOMIIAKTHBIM (pa30BBIM ITPOCTPAHCTBOM
obutn mocBsiiieHsl Jiekuud H. A. Tropuna (JIT® OUAN).
JIOKITaTuMKOM TIpEICTaBICHBI OCHOBHBIE CBEACHHSI O CHM-
TUIEKTUYIECKON TEOMETPUH U TTOKA3aHO, KaK MOXHO PEKOH-
CTPYUPOBAaTh KIACCHUECKYI0 MEXaHHUUYECKYIO CHCTEMY M3
KOHEYHOMEPHOTO I'MIbOEPTOBA MIPOCTPAHCTBRA.

B pamkax mrkonsr 6010 3acmymiano 20 CTyIeHIeCKuX
JIOKJIa0B. HeckoyibKo 4enoBeK y4acTBOBAJIM YHAJICHHO
M BBICTYIIMIIM C JIOKJIaJlaMH 110 BUAEOCBs3U. CTY/ICHTHI
JIEKTOPBI OTMETHIIN aKTyaJlbHOCTh TEMaTUKH M BBICOKHI

On 28 January, in the MLIT conference hall, scien-
tists from JINR, Russia, and Armenia had a Meeting on
the Prospects for Scientific Cooperation in the Field of
Molecular Biophysics.

FLNR Scientific Leader, RAS Academician
Yu.Oganessian and MLIT Director V.Korenkov opened
the meeting welcoming the audience. They highlighted
the importance of holding such a joint seminar and wished
new directions for cooperation between Armenia and JINR
in molecular and computational biophysics.

R.Harutyunyan (National Academy of Sciences of
Armenia, Yerevan State University) in his report present-
ed the results of four directions of scientific research on
nanoparticles and nanomembranes conducted in Armenia.

A.Osipov (Burnasyan Federal Medical Biophysical
Centre (FMBC), FMBA of Russia) devoted his report
to the promising directions and results of the work of
FMBC'’s Department of Experimental Radiobiology and
Radiation Medicine in the investigation of the formation
mechanisms of short- and long-term effects of ionizing ra-
diation and to the development of prevention methods, the
diagnosis and treatment of radiation injuries.

V.Arakelyan (Yerevan State University, Armenia)
spoke about bilayer lipid membranes, which enable the
modeling of a number of uppermost cell membrane prop-
erties under controlled conditions, including membrane
stability in the electric field and background conductivi-
ty, as well as the study of similar properties of synthetic
membranes.

The report by Y. Mamasakhlisov (Russian—Armenian
University, Armenia) was dedicated to the translocation of
biological macromolecules in limited space areas.

After the meeting, the discussion continued under the
direction of Yu.Oganessian at FLNR. During the discus-
sion, decisions on further actions to consolidate the bio-
logical research role in the membrane theme were made,
and specific dates for the submission of relevant projects
were set.

From 31 January to 4 February, the 17th Winter
School “Supersymmetry and Integrability” was held
at BLTP JINR within the framework of the Dubna
International Advanced School of Theoretical Physics
project (DIAS-TH). The School was attended by more
than 80 people from 11 countries: Armenia, Azerbaijan,
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JlaGoparopus Teopetnueckoit pusuku uM. H. H. boromo6oga,
31 suBaps — 4 ¢eppais. 17-5 3uMHss mKona «CynepcuMMeTpus
U HHTETPUPYEMOCTE

Bulgaria, Belarus, Germany, Spain, Russia, Serbia,
Slovakia, Turkey, and France.

The lecture course by I. Buchbinder (Tomsk State
Pedagogical University) gave an elementary introduction
to the basic concepts of N=1 supersymmetric classical
field theory. In lectures by S.Sidorov (BLTP JINR), su-
persymmetric quantum mechanics was considered as the
simplest supersymmetric field theory in one-dimensional
space, which nevertheless has a number of important ap-
plications. In particular, it inherits the salient features of
multidimensional supersymmetric theories via dimension-
al reduction.

Field theory in D-dimensional anti-de Sitter spacetime
was considered in the course by R.Manvelyan (Yerevan
Physics Institute, Armenia), generalizations to high-
er spins were studied as well. In his lectures, S.Fedoruk
(BLTP JINR) talked about the basics of the twistor theo-
ry. It was shown that the twistor formalism proposed by
R. Penrose for studying dynamical systems with conformal
symmetries is an effective tool in the theory of gravity, in
supersymmetric theories, in the higher spin theory, and in
other areas of theoretical physics.

Various aspects of quantum integrable models relat-
ed to factorized scattering theory and the Bethe ansatz
were discussed in lectures by G. Arutyunov (University of
Hamburg, Germany).

Lectures by N. Tyurin (BLTP JINR) were devoted to
the geometric quantization of classical mechanical sys-
tems with a compact phase space. He presented the basic
facts of symplectic geometry (the geometry of the phase
space) and made an overview of how a classical mechani-

The Bogoliubov Laboratory of Theoretical Physics,
31 January — 4 February. The 17th Winter School
“Supersymmetry and Integrability”

cal system can be reconstructed from a finite-dimensional
Hilbert space.

Twenty student reports were presented within the
framework of the School. Several students participated
in the School remotely and made presentations in Zoom.
Students and lecturers highly appreciated the relevance
of the topic and the high scientific level of the School.
Lectures and other school materials are available on the
website https://indico.jinr.ru/event/2521/overview.

On 29-31 March, the Meshcheryakov Laboratory of
Information Technologies hosted the 16th International
Scientific  Conference  “Parallel  Computational
Technologies 2022”, dedicated to the development and
application of parallel computing technologies and ma-
chine learning in versatile areas of science and technology.
The Conference is organized by the Ministry of Science
and Higher Education of the Russian Federation and the
Supercomputer Consortium of Russian Universities.

More than 110 scientists from Belarus, Brazil, Egypt,
Mongolia, Romania, Slovakia took part in the Conference.
Russia was represented by participants from 40 universi-
ties, research centres, IT and industrial companies. The
Conference was organized in nine sessions, where issues
associated with the application of cloud, supercomput-
er and neural network technologies in science and tech-
nology, including applications, hardware and software,
specific models, languages, libraries and packages, were
discussed. Seven plenary, 38 sessional and 10 poster talks
were delivered.

JINR Director RAS Academician G.Trubnikov
opened the Conference with a report on the history of the
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Hay4HbI ypoBeHb mKOMIbL. C JEKIUSIMH U JPYTHMH Ma-
TepuajaMi MOJKHO O3HAKOMHUTBCs Ha caifre https://indico.
jinr.ru/event/2521/overview.

C 29 no 31 mapra B Jlaboparopun HH(MOPMAITMOHHBIX
texHonoruii um. M.T. MemepskoBa npouuta 16-a medic-
OyHapoOonas nayunas Kougepenuusn «llapannensvhovie
sbluucaumenvHble mexnoaozuu-2022», mNoCBAIICHHAS
Pa3BUTHIO U NIPUMEHEHHIO TTAPAJUICNIbHBIX BBIYUCIUTEINb-
HBIX TEXHOJOTHH M MAaIIMHHOTO OOYYEHUS B PA3IMYHBIX
obnacTsiX Haykd M TeXHHKH. Ee opraHmzaropamu sBis-
10TCSI MMHHCTEPCTBO HAayKH W BBICIIETO OOpa30BaHUS
Poccuiickoit deaepannu 1 CynepKOMIIBIOTEPHBIN KOHCOP-
nuyM yHuBepcureros Poccuu.

B pabore xoH}pepeHIMH TpUHSINA ydacThe O0-
nee 110 yuenwsix u3 benopyccum, bpasumuu, Erunra,
Mownronun, Pymerann, CrnoBakun. Poccust Oputa mpen-
CTaBJIeHa y4acTHUKaMHU U3 40 yHUBEPCUTETOB, HCCIE0Ba-
TEJIbCKUX LEHTPOB, koMnanuil IT-unaycTpun u npomslii-
JeHHOCTH. B paMkax koH(epeHInH ObUIa OpraHU30BaHa
pabora JIeBITH CEeKIMiA, Ha KOTOPBIX 00CYXJaiCh BOIPO-
CBl, CBSI3aHHBIC C TPHUMEHEHHEM OOJAYHBIX, CYTEPKOM-
MBIOTEPHBIX U HEUPOCETEBBIX TEXHOJIOTUII B HAYKE U TEX-
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HUKE, BKITI0Yas IPUIIOKCHNUS, allllapaTHOE U TPOrPaMMHOE
obecrieyeHne, CIeHaIN3UPOBAHHBIC MOJICIH, S3bIKH, OU-
OJMMOTEeKH U MakKeThl. BBUTH MpenCcTaBICHBI 7 TUICHAPHBIX,
38 cexknMoHHBIX U 10 CTEHAOBBIX JJOKIIAIOB.

Otkpbut kOH(DepeHu aupektop OO0bEIUHEHHOTO
nHCTUTYTA akagemuk . B. TpyOHukoB mokiragom 06 ucto-
puu MHCTHTYTA, €T0 HAyYHOU MpPOTrpaMMe, HACTOSIIEM H
OynymeM. OH MOAYEPKHYJ, 4TO MH(POPMAIMOHHBIE TEX-
HOJIOTMKM — OJHa M3 CaMbIX 6I)ICTpO Ppa3BUBAIOIIUXC
oOmacTell 3HAHWH, UTPAOIINX OTPOMHYIO POJIb B pealu-
3alMd WHTEPECHON amOuImo3Hoi mporpammber OUSN.
Hupextop JIUT um. M.I. Memepsikosa B.B.Kopenbkos
MO/IPOOHO pacckaszall 0 COCTOSIHUM U ITEPCICKTUBAX Pa3BU-
TUsi MHOTOQYHKIIMOHAIBHOTO HH()OPMAIMOHHO-BBIYHC-
mutenbHoro KoMiiekca OSSN (MUBK). OH tarke oT-
metmi, uro JINT mpenocrasnser u OyaeT MpeaoCTaBIsATh
BBICOKOKauecTBeHHbIE [ T-cepBHCHI M TIOIEPKKY YUCHBIM,
y4acTBYKOILIUM B Ipoekrax MHCTuTyTa Kak Ha TeppuUTO-
pun JlyOHBI, Tak U 3a ee npeienamH.

C 60NTBIIIM HHTEPECOM YUIACTHHUKHU KOH(EPEHIIIH BOC-
npussun nokian B.B.Boesomura (HWBL] MI'Y), Beny-
IIEr0 POCCHHCKOTr0 CHEeNUaINCTa B 00JIaCTH BBIYHCIUTEIb-
HOM TEXHUKHU, CYyIIEPKOMIIBIOTEPHBIX TEXHOJIOIMH U napas-

JlaGoparopus nHGOPMAITMOHHBIX TEXHOJIOT U

uM. M.T. Memepskosa, 29—-31 mapra. YuacTHUKU
16-it MmexxmyHapoaHoi koHpepeHuun «Ilapamnensabre
BBIYUCIIUTENIbHBIC TEXHOI0IUU-2022

The Meshcheryakov Laboratory of Information Technologies,
29-31 March. Participants of the 16th International
Conference “Parallel Computational Technologies 2022
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JIETBHOTO TIPOTrpaMMHpoBaHst, — «CynepKOMITbIOTEpPHBIE
TEXHOJIOI'MH, UCKYCCTBEHHBII MHTEJUIEKT U OOJIbILINE JJaH-
Hele». Bo Bpemst 1okiana Obuta 00bsiBiIeHa 36-51 penakuus
crmcka Ton-50 cambrx MomHBIX KoMisioTepoB CHI™ (http://
top50.supercomputers.ru/list).

Ha xon¢epeHnnn ObIIM NpEACTaBICHBI IUICHAPHbIC
JIOKJTaJIbl, TIOCBSIICHHBIE MaTEMaTHYECKOMY MOJEIHpPO-
BaHUIO C HCIIOJIB30BAHUEM CYNEPKOMIIBIOTEPHBIX U I1a-
pannensHbIX TexHonorui, B uyacTHocTH, K.A.bapkanos
(HHT'Y nwm. H. 1. JTo6auesckoro, Hmxamit HoBropon) pac-
CKa3aJl 0 KWHETHYECKOM MOJICINPOBAaHUN PEaKLUU CEPHO-
KHCJIOTHOTO QJIKWIINPOBAHUSI 300yTaHa ojeuHaMu ¢ uc-
TMI0JTb30BAHUEM ACHHXPOHHOTO aJITOPUTMA ITI00AIBEHOH O11-
tumm3anmd. A.E.YucrsakoB (JloHcko# rocynapcTBeHHBIN
TEXHUUYECKHI YHHBEPCHUTET) B CBOEM JIOKJIAJIE IPECTABII
METOJBI U aTOPUTMBI MPEACKA3aTENIbHOIO MOJIEINPOBa-
HUSI [IOCJIEACTBUI NPUPOAHBIX U TEXHOT€HHBIX KaTacTpod
Ha MEJIKOBOJHBIX BOJOEMaX, TaKUX Kak A30BCKOE MODE,
a TaK)Ke MMPOTHOZNPOBAHUS 3aUIICHUSI CYTOXOIHBIX ITyTEH.
W.T"Yepubix (VMIHCTUTYT BBIYMCIUTENBHOW MaTeMaTHKU
n mMaremarudeckoi reopusukn CO PAH) nocestnn cBoit
JIOKJaJ] CYHEpKOMITBIOTEPHOMY MOJEIMPOBAHUIO IOZCE-
TOYHOI'O Mpoliecca FOPeHUs yriepoja B 3ajadax 3BOJIIO-
1un OebIX KapJiMKOB M B3pbIBAa CBEPXHOBBIX THNA la mimu
TEPMOSIIEPHBIX CBEPXHOBBIX.
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Jlokmans! Ha KOH(EPEeHINH CAETaIN MPEeICTABUTEIN
[T-unnycTpun — Benyiye MPOU3BOAUTENN U MTOCTABILIU-
KM aImaparHoro W NPOrpPaMMHOTO 00eCIedeH s, KOTOpble
BBICTYIIHJIN CITOHCOpaMu KoH(pepeHiun, cpean Hux 3A0
«Kapma I'pynm» u RSC Group. B atux nokianax Obut
JlaH aHaIn3 pa3BUTHS MHPOPMAIMOHHBIX TEXHOJOTHH U
MIPEACTABICHBl TEHACHIUHN Pa3BUTHS CHCTEM XPAaHECHHS,
KOMIIBIOTEPHBIX KOMMYHHUKAIIUN, HOBBIX BBIYUCIUTEIBHBIX
ApXUTEKTYp, a TaKXKe 3aTPOHYTHI BONPOCHI MIPOEKTUPOBA-
HUSl KPYIHBIX BBIYMCINTEIBHBIX HEHTPOB. llapTHEpom
KOH(EpeHIMH BbICTyNWIa KommaHus «CrenuanbHbIi
TEXHOJIOTHYECKUH [IEHTP», NHPOPMAIMOHHAST TOICPKKa
okazana 1eHTpoM PARALLEL.RU, razeroii «Ilouck» u
xypuaiom CAD/CAM/CAE Observer.

OtnenbHas ceKiys OblIa MOCBAIIEHa 00beTMHEHHON
cynepkoMmbioTepHOit mHppacTpykType (OCU). B cenrs-
Ope 2021 r. Obu1 TOAIHMCAH TOTOBOP 00 O0BETMHEHUN TPEX
cynepkommbiorepoB (OMSM, MexBenoMCTBEHHBIN Cy-
nieprommisioTepHBIi 1eHTp PAH u Cankrt-IletepOyprekuit
nojauTexHudeckuil yHuepcuter Ilerpa Bemmkoro) B
CIMHYI0 MacIITaOHpyeMyl0 Hay4HO-HCCIIEI0BATEIbCKYIO
nHppacTpyKTypy Ha 6a3e HanmonansHO# ncciienoBaTensb-
CKoOi1 KoMITbroTepHOU ceT Poccun. Bo Bpems cexumu ObI-
JIM IPEACTABIIEHBI TOKIA/bl O COBpeMEHHbIX I T-pemmenusx
Juisl o0ecrieueHns] HEHTPOB KOJUIEKTHBHOTO IIOJIb30Ba-

Institute, its scientific programme, present and future. He
underlined that information technology is one of the dy-
namically developing areas of knowledge, which plays a
cardinal role in the implementation of JINR’s ambitious
programme. MLIT Director V.Korenkov spoke in de-
tail about the status and prospects for the development
of the JINR computer complex, i.e., the Multifunctional
Information and Computing Complex (MICC). He also
highlighted that MLIT provided and would proceed to pro-
vide high-quality IT services and support to scientists par-
ticipating in JINR’s projects both in the territory of Dubna
and beyond.

The talk “Supercomputer technologies, artificial intel-
ligence and Big Data” by V. Voevodin (RCC MSU), a lead-
ing Russian specialist in computer technology, high-per-
formance computing and parallel programming, evoked
great interest among the audience. The 36th edition of
Top50 of the CIS’s most powerful computers (http://top50.
supercomputers.ru/list) was announced during the report.

At the Conference, there were plenary talks on math-
ematical modeling using supercomputer and parallel
technologies, in particular, K.Barkalov (Lobachevsky
University, Nizhny Novgorod) spoke about the kinet-
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ic modeling of the reaction of isobutane alkylation with
mixed olefins and sulfuric acid using the asynchronous
global optimization algorithm. A.Chistyakov (Don State
Technical University) in his report presented methods
and algorithms for the predictive modeling of the conse-
quences of natural and man-made disasters in shallow wa-
ters, such as the Sea of Azov, as well as for the prediction
of the silting of shipping lanes. I. Chernykh (ICM&MG SB
RAS) devoted his report to the supercomputer modeling
of the carbon burning subgrid process in the problems of
the evolution of white dwarfs and the explosion of type Ia
supernovae or thermonuclear supernovae.

A number of talks at the Conference were made by
representatives of the IT industry, leading manufacturers
and suppliers of hardware and software, who were spon-
sors of the Conference. Among them were Karma Group
and RSC Group. Their reports provided an IT develop-
ment analysis and presented trends in the development of
storage systems, computer communications, novel com-
puting architectures, as well as touched upon the issues of
the design of large-scale computing centers. The Special
Technological Center was also the Conference partner, and
information support was provided by the PARALLEL.RU




KOH®EPEHLIMW. COBELLAHNA

Hus, peammsannu OCH Ha cynepkommbiotepe « 0BOpyH»
OUsIN, onbite npumenenust OCH amnst reHepanuu u pe-
KOHCTPYKIIMH coObITHI 3kciepumenta MPD. Ceknus 3a-
BepmmiIack 3kckypeueit Ha MUBK (JIUT OUSN).

B pamkax koH(pepeHIH 1py (PUHAHCOBOM TOJIEPIK-
ke 3A0 «Kapma ['pyrm» Ob1 OpraHu3oBaH KOHKYPC J0-
KJIQJI0B MOJIOZIBIX YUEHBIX B Bo3pacTe 1o 30 yeT (BKIIO-
yuTensbHO). Ha mepBoM a3Ttame (3a04HOM) NMPOrpaMMHBIM
KOMHUTETOM KOH(EpEeHIIMH ObUIM OTOOpaHbI JydIlINe CTa-
THH U3 IIOCTYNUBINNX Ha KOHKypc. Ha BTopom sTamne moro-
JIble yYEHBIE MPEACTaBUIN CBOM pabOThl HA MOJIOJEKHOM
cexmn KoH(pepeHuuu. JKiopu orpenenuio nodeaurenei
KOHKypca, KOTOPBIM OBbIIH BPYYEHBI IUIUIOMBI U JCHEX-
HBIE TIPEMHH.

PaboTy KoH(epeHIHH CONpOBOXKIANA CYHEPKOM-
TMBIOTEpPHAsT BBICTaBKa, Ha KOTOpoil kommaHuum RSC
Group u 3A0 «Kapma I'pynm» npeactaBuin cBou HOBEH-
mue pa3paboTKH B 0OJIACTH BBICOKOIMPOM3BOAUTEIBHBIX
BBIYMCJIEHUH.

CunpHOE BIEYATICHHE HAa YYACTHHKOB IPOU3BEIH
aBTOOyCcHasi 0030pHas 3Kckypcust mo [[yOHe ¢ mocerre-
HHEM 3HAYMMBIX MECT M 3KCKYpCHS HAa MHTEPAKTUBHYIO
BeIcTaBKYy «ba3oBbie yctanoBku OUSIN» B [lome KynbTy-
pBl «Mup», r7ic OHM 03HAKOMIJIUCH C MaKeTaMH 0a30BbBIX
ycTaHOBOK MHCTHTYyTa U IpUHIMIIAMH UX paboThl. Ha 3a-
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KPBITHH TIPO3BYYaH CJIOBa OJIAaroNapHOCTH OPIKOMHTETY
3a BBICOKUH YPOBEHb ITPOBEACHUS KOH(PEPEHIIUH.

[IpeseHTanuy mpencTaBIEHHBIX JTOKIag0B M (OTO-
MaTepHaisl pasMelieHsl Ha caiite http://agora.guru.ru/
pavt2022/. M30panHbie Tpyasl OyayT OIyOJUKOBaHBI B
cepun Communications in Computer and Information
Science m3marenbcTBa Springer W B KypHaje «BecTHHK
IOVYpI'Y. Cepusi: BerunciurenbHasi MaremMarnka u HHGOp-
MaTHKa».

Center, the “Poisk” newspaper and the “CAD/CAM/CAE
Observer” journal.

A separate session was dedicated to the integrated
supercomputer infrastructure (ISI). In September 2021,
JINR, the Interdepartmental Supercomputer Center of RAS
and Peter the Great St. Petersburg Polytechnic University
signed an agreement on the integration of their supercom-
puters into a unified scalable research infrastructure based
on the National Research Computer Network of Russia.
During the session, there were delivered talks on modern
IT solutions for providing shared-use centers, on the im-
plementation of the ISI on the “Govorun” supercomputer
of JINR, on the experience of using the ISI for event gen-
eration and reconstruction within the MPD experiment.
The session ended with a tour around the Multifunctional
Information and Computing Complex of MLIT JINR.

A competition of reports by young scientists under
the age of 30 was organized within the Conference with
the financial support of Karma Group. At the first stage,
the Programme Committee of the Conference selected the
best articles from those submitted to the competition. At
the second stage, young scientists presented their works at
the youth session of the Conference. During this session,

the jury chose the winners of the competition, who were
awarded diplomas and cash bonuses.

Within the framework of the Conference, there was
organized a supercomputer exhibition, where RSC Group
and Karma Group presented their latest developments in
the field of high-performance computing.

The participants of the Conference were impressed by
a bus sightseeing tour of Dubna, during which they visited
the town’s significant places, and by an excursion to the in-
teractive exposition “JINR Basic Facilities” at the Cultural
Center “Mir”, where they were able to see the models of
JINR’s basic facilities and learn the principles of their op-
eration. At the closing of the Conference, words of grati-
tude were expressed to the Organizing Committee for the
high level of holding the Conference.

The presentations of the talks and photos are available
at the Conference website http://agora.guru.ru/pavt2022/.
Selected proceedings of the Conference will be published in
Springer’s Communications in Computer and Information
Science series and in the Computational Mathematics and
Software Engineering series of the Bulletin of South Ural
State University.
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