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Ceuenns o0pazoBaHusi HanOOJIEE TSKEIIBIX N30TOIIOB
CBEPXTSDKETIBIX siZiep € 3apsAaoBbIMH yuciamMu 112-118
MIPeACKa3aHbl Uil OyAyIINX SKCIEPHUMEHTOB B XN, PXN U
OXn VACTAPHUTENBHBIX KaHAJNaX PEaKIUH IIOJHOIO CIUs-
Husg ¢ 48Ca. OueHKH ceueHHi OCHOBAHbBI HAa €IMHOM M
HENIPOTHBOPEUNBOM HaOOPE NCXOIHBIX SIACPHBIX AaHHBIX.
Snepusle Maccsl, Aedopmariy, 000I0UEHHBIE TTOTIPABKH,
Oapbepbl JeJeHUs] U SHEPrHH paclajia pacCUUThIBAIOTCS
B paMKax MaKpOCKONUYECKU-MHUKPOCKOIUYECKOTO IO/-
XOJla /ISl YeTHO-YETHBIX, HEYETHBIX 10 Z U HEYETHBIX T10
N siiep. [t HEUeTHBIX CHCTEM MCHOJB3YeTCs Mpoleaypa
0710KUpOBKH. {7151 HAXOXKCHUS CEIJIOBBIX TOYEK MPHMe-
HSIETCSl METOZl BOOOPa)KaeMOTO TOTOKA >KUAKOCTH U Y4H-
TBIBAETCSl HEAKCHAJIBHOCTh. Pe3ynprarTsl, OCHOBaHHbBIE Ha
HOBOM Habope macc M 0apbepoB, OYEHb XOPOIIO COTJIa-
CYIOTCSI C DKCIIEPHUMEHTAIBHBIMH CEUSHUSIMH, 0COOCHHO
B 3n kanaze. [Toka3aH mpsiMoil crioco0 MONMyYeHHUs MOoKa
HEHM3BECTHBIX CBEPXTSDKEIIBIX U30TONOB B 1N min 2N kaHa-
nax. [Ipe/uioxeH CHHTE3 HOBBIX CBEPXTSKEIIBIX N30TOIIOB,
HEJIOCTIKUMBIX B PEAKLHUSAX C UCITyCKaHHEM HEHTPOHOB,
B KaHa/ax ¢ MCIyCKAHUEM TIPOTOHOB (Gpxn~ 10-200 ¢6)
U anbga-4acTull (Gyyn = 50—500 §0).
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Juhee Hong, Adamian G.G., Antonenko N.V. Jachimo-
wicz P., Kowal M. Possibilities of Direct Production of Super-
heavy Nuclei with Z=112-118 in Different Evaporation Chan-
nels // Phys. Lett. B. 2020. V.809. P. 135760.

HenaBHO OBITO BBICKA3aHO IMPETONOKEHHE O TOM,
YTO AIBHUH AIICKTPOHHBIH MOPSI0K, 00pa30BaHHBIHN TPH-
MEpPOHAMH B MAarHeTHTE, JOJDKEH OBITh (PpyCTpPUPOBAH
n3-3a OOJIBIION BBIPOKIACHHOCTH CBSI3CH MEXKIYy TpHMe-
poHaMH. DTOT pe3yabTaT MMEET BaXKHBIC CIICACTBUS IS
3apsAA0BOTO U CITHHOBOTO yHopsiiodeHus. B pabote uccie-
IYFOTCSL TAHHBIC 110 TETUIOEMKOCTH MArHETHTA IPH OYCHBb
HU3KHAX TeMIIEpaTypax, KOTOPhIe MMOKa3bIBAIOT J[BA OTKJIO-
HEHHS OT BKJIaJia MArHOHOB M ()OHOHOB, KOTOPBIC aHAIIU-
3upytoTcs kak aHomanuu tuna Illortku. Ilepsast aHoMma-
JIUsl OTHO3HAYHO CBsA3aHA C TEPMHUUECKOM aKTHBAIMEH Kak
B (heppOITaCTHYHBIX TBOWHBIX, TAK U B (PePPOMATHUTHBIX
npoTuBodasHbIX AoMeHax. Bropas anomanus IloTTku
JIeMOHCTpupyeT ooparuyro (1/H) 3aBUCHMOCTBH OT MO,
YTO SABJSIETCS MPSMBIM yKa3aHHEM Ha (ppyCTPUPOBAHHYIO
MarHUTHYO PEIICTKY. ABTOPBI CYMTAIOT, YTO HIMEHHO (py-
CTPUpOBaHHAS PEIIeTKa TPUMEPOHOB SBISIETCS UCTOYHU-
KOM JIaHHOTO BKJIaJa.

Sahling S., Lorenzo J.E., Remenyi G., Marin C., Kat-

kov V.L., Osipov V.A. Heat Capacity Signature of Frustrated Tri-
merons in Magnetite / Sci. Rep. 2020. V. 10. P. 10909.

Bogoliubov Laboratory of Theoretical Physics

The production cross sections of heaviest isotopes of
superheavy nuclei with charge numbers 112—118 were pre-
dicted in the xn-, pxn-, and axn-evaporation channels of the
48Ca-induced complete fusion reactions for future experi-
ments. The estimates of synthesis capabilities are based on
a uniform and consistent set of input nuclear data. Nuclear
masses, deformations, shell corrections, fission barriers
and decay energies are calculated within the macroscop-
ic-microscopic approach for even-even, odd-Z and odd-N
nuclei. For odd systems the blocking procedure is used.
To find saddle points, the imaginary water flow technique
is used and non-axiality is taken into account. As shown,
the results, based on a new set of mass and barriers, agree
very well with the experimentally known cross sections,
especially in the 3n-evaporation channel. A way is shown
to produce directly unknown superheavy isotopes in the
In- or 2n-evaporation channels. The synthesis of new
superheavy isotopes unattainable in reactions with emis-
sion of neutrons is proposed in the promising channels
with emission of protons (Gpn~10-200 fb) and alphas
(0uxn=50-500 fb).
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Juhee Hong, Adamian G.G., Antonenko N.V., Jachimo-
wicz P., Kowal M. Possibilities of Direct Production of Super-
heavy Nuclei with Z=112-118 in Different Evaporation Chan-
nels // Phys. Lett. B. 2020. V.809. P. 135760.

Recently it has been proposed that the long-range
electronic order formed by trimerons in magnetite should
be frustrated due to the great degeneracy of arrangements
linking trimerons. This result has important consequences
to charge and spin ordering. Very low temperature specific
heat data are investigated that show two deviations to the
magnons and phonons contributions, which are analyzed
in terms of Schottky-type anomalies. The first one is un-
equivocally associated with the thermal activation across
both ferroelastic twin and ferromagnetic anti-phase do-
mains. The second Schottky-type anomaly displays an in-
verse (1/H) field dependence which is a direct indication of
a frustrated magnetic lattice. The frustrated network of tri-
merons is proposed to be at the origin of this contribution.

Sahling S., Lorenzo J.E., Remenyi G., Marin C., Kat-

kov V.L., Osipov V. A. Heat Capacity Signature of Frustrated Tri-
merons in Magnetite / Sci. Rep. 2020. V. 10. P. 10909.
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OO6Hapy>keH HOBBIH MEXaHM3M B3aUMOJICHCTBHUS MEXK-
JIy CONMTOHAMH, CBS3aHHBIH C MPUCYTCTBUEM JIOKAIU30-
BaHHBIX (DEPMHOHHBIX COCTOSHUI. B KauecTBe nmprmMepoB
€ro IPOSIBIICHUS PACCMOTPEHBI COTMTOHBI TPOCTHIX (1 +1)-
MEPHBIX CKAJISIPHBIX ITOJICBBIX MOJICNICH ¢ CaMOIeHCTBYO-
LIMMH TIOTEHIMAIaMH, B TOM 4HClIe Mojenb cuHyc-Iop-
JIOHA ¥ MOJMHOMHAIbHBIE MOJENH ¢ u ¢, cBa3anHHbIE C
JMpakoBckuMH (epmuoHamu. [Toka3aHo, 4TO B 3THX MO-
JIeTSIX BO3HUKAET JIOMOJIHUTEIbHOE 0OMEHHOE (hepMUOH-
HOE B3aMMOJICHCTBHE MEX/y COTMTOHAMH, TIPUBOJIAILEE K
00pa3oBaHHIO CTAOWIIBHBIX MYJIBTUCOJIMTOHHBIX CBSI3aH-
HBIX COCTOSIHUH. [IpHBeeHbI apryMeHThI B M0JIb3Y Hpe-
TIOJIOKEHUSI O CYIIECTBOBAaHWM MOJOOHOTO MEXaHH3Ma B
LINPOKOM Ki1acce (PU3MUECKUX CUCTEM.

Perapechka 1., Shnir Ya. Kinks Bounded by Fermions //
Phys. Rev. D. 2020. V.101. P.021701.

Nabopatopus saepHbIX Npobnem
mm. B.T1. [IxenenoBa

HOJ’Iy‘IEHbI Ppe3YAbTAaThl UBMEPEHUA CEYCHUA aCCOILU-
aTUBHOTO POXKICHUs Z-0030HA M aJAPOHHBIX CTPYH, MHU-
LUMAPOBAaHHBIX D-KBapkoM B MPOTOH-NMPOTOHHBIX CTOJI-
KHOBEHUSAX IIpU J/s=13 ToB B skcniepumente ATLAS
Ha bonblIOM aJpOHHOM KOJLIaiiiepe, ¢ UCIOIb30BAHUEM
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JAHHBIX, COOTBETCTBYIOIUX WHTErPaIbHOW CBETHMOCTH
35,6 $6°!. Muxmosusuple u audgepeHnuanbube ce-
YEeHUsS] U3MEPEHBbI ISl COOBITHH, copepxammx Z-0030H,
KOTOPBIA pachagaeTcsl Ha 3JIEKTPOHBI MM MIOOHBI C ac-
COLIMATUBHBIM POXKACHUEM II0 KpailHeH Mepe OAHON WIH
nByx b-cTpyit ¢ momepeuHbIM UMITynbcoM Pr>20 B u
osicTporoit |y|<2,5. IlpenckazaHus HeCKOJIbKHMX MoOHTe-
Kapno reneparopoB coObiTHii, OCHOBaHHbIe Ha LO wnam
NLO, ¢ MogenupoBaHueM NapTOHHOT'O JIUBHSI U TPOBEPKOH
pa3JINYHBIX BapUAHTOB KOJIWYECTBA apOMaToB MAPTOHOB B
Ha4YaJIbHOM COCTOSIHUM CPaBHHBAIOTCA C HM3MEPEHHBIMHU
ceyeHusiMu. [Ipenckasanusi BApHaHTOB C MATHIO apoMara-
mu B NLO nyuinie cornacyrorest ¢ JaHHbIMU, YeM BapUaH-
TBI C YETHIpbMS apoMmarami. lIpenckasaHus BapHaHTOB C
YETBIPbMSI apOMaraMH HE YUUTBHIBAIOT TOJHYIO BBIOOPKY
JIAHHBIX 715l COOBITUE X0Ts1 ObI ¢ ofHOM b-cTpyeii [1].

Ha ocHOBe naHHBIX IPOTOH-TIPOTOHHBIX COYJape-
HUM, coOpanueix B akcrmepuMmente ATLAS B mepuon
2015-2018 rr., KOTOpBIE COOTBETCTBYIOT HMHTETPaIbHON
ceetumoctd 139 (67!, GbuIM mpoBeseHbl HCCIEN0BAHUS
aCCOLIMATUBHOTO pOXJICHMS 0030Ha XuWITCa B paMKax
CM, pacnanaromierocsi Ha mapy bb-ksapkos, ¢ W- wm
Z-0030HOM, KOTOpBIE pacllajlaloTcsl Ha JICNTOHBI. Bbu1o
00HapYKEHO acCOIMAaTHBHOE POXKACHNE 0030HAa XHUITCA C
W- nim Z-6030HOM ¢ M3MEPEHHOM (0)KHIaeMO) CTaTUCTH-

A new mechanism of interaction between solitons
based on the exchange interaction mediated by the local-
ized fermion states is detected. As particular examples,
solutions of simple (1+1)-dimensional scalar field theo-
ries with self-interaction potentials were considered, in-
cluding the sine-Gordon model and the polynomial ¢* and
#° models, coupled to the Dirac fermions with a backreac-
tion. It was testified that there is an additional fermion ex-
change interaction between the solitons, and it leads to the
formation of static multisoliton bound states. Arguments
are presented in behalf of view that similar mechanisms
of formation of stable coupled multisoliton configurations
can be observed for a wide class of physical systems.

Perapechka 1., ShnirYa. Kinks Bounded by Fermions //
Phys. Rev. D. 2020. V.101. P.021701.

Dzhelepov Laboratory of Nuclear Problems

A measurement of the production cross section of a
Z boson in association with b-jets in proton—proton colli-
sions at f =13 TeV with the ATLAS experiment at the
Large Hadron Collider using data corresponding to an in-
tegrated luminosity of 35.6 fb~! was performed. Inclusive
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and differential cross sections are measured for events
containing a Z boson decaying into electrons or muons and
produced in association with at least one or at least two
b-jets with transverse momentum py > 20 GeV and rapid-
ity | y| < 2.5. Predictions from several Monte Carlo gener-
ators based on leading-order (LO) or next-to-leading-order
(NLO) matrix elements interfaced with a parton-shower
simulation and testing different flavour schemes for the
choice of initial-state partons are compared with measured
cross sections. The 5-flavour number scheme predictions at
NLO accuracy agree better with data than 4-flavour num-
ber scheme ones. The 4-flavour number scheme predictions
underestimate data in events with at least one b-jet [1].
The measurements of the Standard Model Higgs bo-
son decaying into a bb pair and produced in association
with a W or Z boson decaying into leptons, using proton—
proton collision data collected between 2015 and 2018 by
the ATLAS detector, were performed. The measurements
correspond to an integrated luminosity of 139 fb~!. The
production of a Higgs boson in association with a W or
Z boson is established with observed (expected) signifi-
cances of 4.0 (4.1) and 5.3 (5.1) standard deviations, re-
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yeckoil 3HaunMocThio 4,0 (4,1) u 5,3 (5,1) crangapTHBIX
OTKJIOHEHUSI. MI3MepeHHbIe ceueHHs XOPOIIO COITIACyIOTCS
C OKHMIaeMbIMH 3HaUYCHUAMHU B pamkax CM [2].

1. ATLAS Collab. Measurements of the Production Cross-
Section for a Z Boson in Association with b-Jets in Proton—Pro-
ton Collisions at 13 TeV with the ATLAS Detector // JHEP. 2020.
V.07.P. 44,

2. ATLAS Collab. Measurements of WH and ZH Production
in the H — bb Decay Channel in pp Collisions at 13 TeV with
the ATLAS Detector. arXiv:2007.02873.

OxcnepumenT EDELWEISS, ocymecTisiemslii ¢ ak-
TUBHBIM ydyactueM OUSIU, siBusiercst aunepoM B NpsSMOM
TOUCKE YaCTHUI] TEMHON MaTepuH ¢ FepMaHUEBBIMU JI€TEK-
Topamu. B Tekymied ¢asze 3KCIepuMEHTa HCIIOIb3YIOTCS
WHHOBAI[MOHHBIC JCTEKTOPHI CO 3HAYUTEIBHO YITy9IICH-
HBIMHA TIApaMETPaMH JHEPTETHYCCKOTO pa3pelieHus M
mopora perucTpanui. ITO TMO3BOJSIET HCCIEA0BATh IIPO-
CTPaHCTBO TTAPAMETPOB JUIS YaCTHUI] TEMHON MaTepHH, He-
JOCTHKHMOE C OrPOMHBIMHU At/Xe-IeTeKTOpaMu.

B xoze Tekyiero mukiia Habopa AaHHBIX B IKCIICPH-
MEHTE Oblia JOCTUTHYTa YYBCTBUTEIHHOCTH HAa YPOBHE
OJTHODJICKTPOHHBIX COOBITHH JIsi JETCKTOPOB, M3TOTOB-
JIEHBIX MO pa3HbIM TexHosiorusMm. K Hacrosmiemy Bpe-
menn EDELWEISS cmor noctuubs paszpemenust 0,53

- .
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IEKTPOH-JIBIPOYHBIX MApPhl C UCIIOIb30BAHUEM YCHIICHUS
HeranoBa—Tpodumoa—Jlioka. 113 ananm3a HaKOTUICHHBIX
JnaHHbIX B 2020 T. OB MOYYeHBI OTPAaHUYEHUS Ha B3au-
MOJICHCTBUSI CBEPXJIETKMX YacTHIl TEMHOH Marepuu Ha
AJIGKTPOHAX M Ha TOIVIONIEHHEe OO30HHON TEMHOW MaTte-
pun. HoBble OrpaHMYEHUs! CyIIECTBEHHO YIIyUIIAtoT Ipe-
JBITYIINE pe3yasTars [1].

JanbHeiimee ynydiieHne 9yBCTBUTEIBHOCTH K «JIET-
kuM WIMPs» B EDELWEISS OyneT nocturayro 61aroma-
ps1 PHEpTeTHYECKOMY pa3zpenieHuto Beime 20 3B, kotopoe
OyZeT MoilyudeHO B pa3padaThiBacMbIX JETEKTOpax. JTa
HOBast (ha3a SKCIEPHMEHTA B HACTOSIIIIEE BPEMS HAXOANUTCS
B ctaguu R&D.

OMSIN cran yuactHukoM 3kcriepumerta CUPID-Mo,
B KOTOPOM HCHOJIB3YIOTCS KPHOCTar W MH(PACTPyKTypa
skcriepumenta EDELWEISS. Komna6opanus CUPID-Mo
OCYIIECTBIISIET TONCK O€3HEHTPUHHOTO IBOWHOTO OeTa-pac-
nana usorona %Mo, s yero ucnonssyrores 20 LixMoO,
CIMHTWIIALUOHHBIX KPUCTAJIOB, IPH OJHOBPEMEHHOM
n3MepeHnn (poHOHHOTO curHana. braromapst addexrus-
HOMY pa3JIeNeHUIO O-, - ¥ Y-4aCTHI] SKCTIEPUMEHT JOCTHUT
HyleBoro ypoBHs (oHa mist obnactu moucka OvpBf. Ha
OCHOBE JaHHBIX, HAKOIJICHHBIX B TEUEHHE OJHOTO Toja
(2019-2020), 8 CUPID-Mo ycTaHOBIIEH HOBBIH, JTy4IIUH
npenen Ha OvBp -pacnan 1Mo 1,4-10%* net. Pesysbrar

JlaGoparopus sinepHbIx nmpobnem um. B. I1. [lxenemnosa.
KosuiekTiB ceKTopa J1a3epHOi METPOIOTHH

The Dzhelepov Laboratory of Nuclear Problems. A group of the
Laser Metrology Sector
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ObLT TIpezicTaBiIeH B xo/e KoHpeperuun «Neutrino 2020» 1
mpuHAT K myOnukanun B Phys. Rev. Lett.

1. Arnaud Q. et al. (EDELWEISS Collab.). First Germa-
nium-Based Constraints on Sub-MeV Dark Matter with the

EDELWEISS Experiment // Phys. Rev. Lett. 2020. V. 125.
P. 141301.

[ensio axcnepumenta GERDA sBisiercst mouck 0e3-
HEHTpUHHOTO JBOMHOro Oera-pacmaza '°Ge. Dkcrepu-
MEHTaJIbHAsl YCTaHOBKA pacnoiokeHa B HanuoHanbHOU
naboparopuu ['pan-Cacco B Utanun. B GERDA wucnons-
3YIOTCSI IETEKTOPHI M3 0CO00 YHCTOrO0 TepMaHus, obora-
mennoro u3orornoM '°Ge (Bcero okono 40 kr 7°Ge), cMoH-
TUPOBAHHbBIC B 7 TUPJISAHA U TOTPYKEHHBIE B KPHOCTAT C
KHUIKAM aproHoM (64 M3). ApProH He TOJIBKO OXJIAXKIAEeT

- .
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JIETEKTOPHI /10 paboveii TeMIIepaTypbl, HO U CITYXKHT 3allld-
ToW OoT (hoHOBOTO M3IMy4deHHs . HaunHas co BTOpoil dassl
MIPOEKTa B yCTAHOBKY JJ0OABJI€HA BO3MOXKHOCTh PETHCTpa-
LMY COMHTHULIIAN aproHa, 4To M03BOJISIET CIIOIb30BaTh
€ro B Ka4eCTBE aKTHBHOTO BeTo. biaronaps atomy, a Takxke
0TOOpY TOJIE3HBIX COOBITHH MO (opMe UMITyIIbCa KOJLIa-
6opanuss GERDA cymena 100OUThCs 3aIlaHUPOBAHHOTO
yHHKaJIbHOTO MHJekca pona 10~3 oTcuera Ha k3B/kr - rog.
Takum 00pazom, BILIOTh 10 JOCTHIKEHHS pacueTHOU CTa-
tucTukd B 100 KT €T, B MHTEpECYIOmeil 001acTH JOIHKHO
OBITH 3aPErNCTPUPOBAHO MEHEE OJHOTO COOBITHS, UTO JIe-
naer GERDA niepBbIM B Mupe 6ecpOHOBBIM IKCTIEPUMEH-
TOM I10 TIOMCKY JJBOIHOTO Oe3HEHTpUHHOTO OeTa-paciiaia.

[To pesynbraram aHajM3a HAKOIUICHHOW CTAaTHCTHKH
B 127,2 kr- et (13 HUX BO BTOpOit paze — 103,7 kr-yer)

JlaGoparopust ssaepHBIX TTpooIeM
uMm. B. I1. JIxenenora. [TocranoBka
peakIuii CeKBEHNPOBAHMS IS
OIpeeIICHUs TIOCIIEA0BATEILHOCTH
JHK rena 16S PHK y HOBBIX
9KCTPEMO(UITEHBIX BHIOB
MHKPOOPTaHU3MOB, 00HAPY>KEHHBIX
B IO/I36MHOM IrOpsYeM UCTOYHUKE
baxcanckoil HEHTpUHHOMN
oGcepBaropun

The Dzhelepov Laboratory of
Nuclear Problems. Setting up
sequencing reactions to determine

the DNA sequence of the 16S RNA
gene in new extremophilic species

of microorganisms found in the
underground hot spring of the Baksan
Neutrino Observatory

spectively. The cross-section measurements are all consis-
tent with the Standard Model expectations [2].

1. ATLAS Collab. Measurements of the Production Cross
Section for a Z Boson in Association with b-Jets in Proton—Pro-
ton Collisions at 13 TeV with the ATLAS Detector // JHEP. 2020.
V.07. P.44.

2. ATLAS Collab. Measurements of WH and ZH Production
in the H — bb Decay Channel in pp Collisions at 13 TeV with
the ATLAS Detector. arXiv:2007.02873.

The EDELWEISS experiment with JINR active par-
ticipation leads the dark matter search with germanium
detectors. In the current phase of the experiment, novel
EDELWEISS detectors with a significantly improved en-
ergy resolution and decreased energy threshold were com-
missioned and used. The EDELWEISS detectors can ex-
plore parameters of WIMPs and other possible candidates
for dark matter in the region inaccessible with large Ar/Xe
detectors.

In the current run of data acquisition, sensitivity was
obtained on the single-clectron level with different tech-
nology detectors. An unprecedented charge resolution of

0.53 electron-hole pairs (RMS) has been achieved using
the Neganov—Trofimov—Luke internal amplification. From
the analysis of accumulated data in 2020, the restrictions
were obtained on the interactions of ultralight dark mat-
ter particles on electrons and on the absorption of bosonic
dark matter. The new restrictions significantly improve the
previous results [1].

The region of “light WIMPs” could be further investi-
gated in the EDELWEISS experiment thanks to advantage
of energy resolution over 20 eV reachable with new HPGe
bolometers. This new stage of experiment is in the R&D
phase.

JINR became a participant in the CUPID-Mo exper-
iment, which is co-located with the EDELWEISS dark
matter experiment. CUPID-Mo is a search for neutrino-
less double-beta decay in 19%Mo which uses 20 Li,MoO4
scintillating crystal operated as bolometers. Thanks to a
very efficient alpha-to-beta/gamma separation and excel-
lent radio-purity levels, the experiment was able to op-
erate in the background-free regime for the Ovpp. With
data accumulated during one year (2019-2020), CUPID-
Mo set a new world leading limit for OvBp decay of
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curnain ot Ovpp -pacnaga oOHapykeH HE ObUL. YCTaHOB-
JIeH Ny4IIuid B MHUpe Tpejesl Ha IMepuoj Toirypacnana
T2 >1,8-10% ner (90% C.L.) npu GecrperieneHTHO#
YyBCTBUTEJIBHOCTH JKclepuMeHTa. JIuHeliHas 3aBucu-
MOCTb YYBCTBUTCJIBHOCTU OT OKCIIO3UIIUH, IPOAEMOH-
ctpupoBanHas B GERDA, nmokaseiBaet, uro HaOOp maH-
HBIX TIPOXOIMI B 0€C(OHOBOM peXHME. DTO YHUKATHHOE
JOCTHKEHHUE MTO3BOJISIET PACCUNTHIBATH HA YCIICIITHOE OCY-
[IECTBJICHHE KPyMHOMACIITaOHOTO Oec(hoHOBOTO Tepma-
Huesoro npoekta LEGEND. PesynsraTs! Obln pencTas-
neHsl Ha KoHpepermmn «Neutrino 2020».

- .
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Agostini M. et al. (GERDA Collab.) Final Results of
GERDA on the Search for Neutrinoless Double-f Decay. arX-
iv:2009.06079.

Jlaypearamu npemuu rydepratopa MocKOBCKOH 00-
nacTy B cepe HayKu 1 nHHOBaIwi B 2020 T. cTamm coTpya-
HUKH CEKTOpa HU3KuX temMieparyp JISIII — Benymmii un-
skeHep VBan CepreeBud ['0poHOB M MITaAIINi HaydHBIN
corpynauk AntoH CepreeBuu JlomkukoB. [Tpemust Obuia
npucyx/eHa 3a paboty «Kpuocrar pactsopenus SHe/*He
JUTS TIOTYYEHUS CBEPXHU3KHX Temmeparyp (25 MK)».

Cotpyauuxu JISII . C.T'oponHoB
u A. C. Jlo;mxukoB — jaypearsl IpeMUn
rybepaaropa MocKoBckoit obnactu

DLNP staff members I. Gorodnov and
A.Dolzhikov — the laureates of the
Moscow Region Governor’s Prize

100Mo of 1.4-10%* yr. The result was announced at the
Neutrino 2020 conference and accepted for publication in
“Phys. Rev. Lett.”.

1. Arnaud Q. et al. (EDELWEISS Collab.). First Germa-
nium-Based Constraints on Sub-MeV Dark Matter with the
EDELWEISS Experiment // Phys. Rev. Lett. 2020. V.125.
P.141301.

The GERDA collaboration searches for Ovpp de-
cay of 7°Ge. The experimental facility is located at the
Laboratori Nazionali del Gran Sasso in Italy. GERDA uses
high-purity germanium detectors enriched in 7°Ge (about
40 kg of 7°Ge in total), which are arranged in 7 strings
inside a cryostat filled with 64 m3 of liquid argon. The lig-
uid argon (LAr) acts as both a cooling and shielding me-
dium. Starting from Phase II, the LAr is instrumented for
readout of scintillation light creating an effective active
LAr veto system. Thanks to it and to the excellent pulse
shape discrimination capability of Ge detectors, GERDA
has achieved the desired unique background level of 103
counts keV~!-kg!-yrl. Thus, an average background
less than 1 count is expected in the ROI up to the design

exposure of 100 kg-yr. This implies that GERDA is the
first background-free Ovpp experiment.

With a total exposure of 127.2 kg-yr (103.7 kg yr in
Phase II), no OvBP signal was observed and a world best
lower half-life limit of Ty > 1.8-10% yr (90% C.L.) at
the unprecedented median sensitivity was derived. The
linear increase of sensitivity with exposure, achieved by
GERDA, proves that the data set was performed in back-
ground-free regime. This fact opens very promising future
for the background-free tone-scale germanium experiment
LEGEND. The results were presented at the Neutrino
2020 conference.

Agostini M. et al. (GERDA Collab.). Final Results of

GERDA on the Search for Neutrinoless Double-f Decay.
arXiv:2009.06079.

Ivan Sergeevich Gorodnov and Anton Sergeevich
Dolzhikov became laureates of the Moscow Region
Governor’s Prize in science and innovation in 2020 for
their work ‘“3He/*He Dilution Cryostat for Obtaining
Ultra-Low Temperatures (25 mK)”.
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YHUKaNBHOCTh KpHOCTaTa 0OyCIOBIEHA BO3MOXK-
HOCTBIO JIOCTH)KEHHUSI CBEPXHU3KHX TeMIleparyp (HUxKe
50 MK) mpu 1OCTaTOYHOM IS POBEACHHUS HKCIIEPHMEH-
Ta XOJIOAOIPOU3BOAUTEIIBHOCTH, @ TAKKE BO3MOKHOCTBIO
MIPOBEJICHUSI HENPEPBIBHBIX JUIMTEIbHBIX HKCIEPUMEHTOB
(mo Heckompkux MecsueB) [1]. lanHas ycraHOBKa sIBIISI-
€TCsI OCHOBHBIM, HamboJiee CIOKHBIM U JIOPOTOCTOSIITIM
y3JI0M TOJISIPU30BAaHHBIX 3aMOPOKEHHBIX MUIICHEH, IIU-
POKO MCHOJNB3YIOIUXCA B HKCIEPUMEHTAaX Ha YCKOPHUTE-
JIX 3JIEMEHTAPHBIX YaCTHIL JUIsl U3YUYEHUs IIPUPO/IBI CIIMHA
AIIEMEHTAPHBIX YacTuI [2, 3].

1. Dolzhikov A., Gorodnov I., Borisov N., Usov Yu.
A Dilution Cryostat for Experiments with the Polarized Tar-
get // AIP Conf. Proc. 2019. V.2163. P.080003; https://doi.
org/10.1063/1.5130118.

2. A2 Collab. at MAMI. High-Statistics Measurement of the
n— 3710 Decay at the Mainz Microtron // Phys. Rev. C. 2018.
V.97. P.065203; https://doi.org/10.1103/PhysRevC.97.065203.

3. A2 Collab. at MAMI. Helicity-Dependent Cross Sec-
tions for the Photoproduction of n® Pairs from Nucleons //
Phys. Rev. Lett. 2020. V. 125. P.062001; https://doi.org/10.1103/
PhysRevLett.125.062001.

Na6opaTtopusi HENTPOHHOM hU3NKN
um. U. M. PpaHka

CoBpeMeHHOE pa3BUTHE HAHOTEXHOJIOTHH TpeOyer
TIONCKA TPOCTHIX IOAXOJO0B, 00ECHEUNBAIONINX KOHTPO-

The uniqueness of this device is due to the combina-
tion of the possibility of achieving ultra-low temperatures
(below 50 mK) with sufficient cooling capacity for the
experiment, as well as the possibility of conducting con-
tinuous long-term experiments (up to several months) [1].
This setup is the main, most complex and expensive unit
of polarized frozen targets, widely used in experiments at
particle accelerators to study the nature of the spin of ele-
mentary particles [2,3].

1. Dolzhikov A., Gorodnov |., Borisov N., Usov Yu.
A Dilution Cryostat for Experiments with the Polarized Tar-
get // AIP Conf. Proc. 2019. V.2163. P.080003; https://doi.
org/10.1063/1.5130118.

2. A2 Collab. at MAMI. High-Statistics Measurement of the
n—>3n? Decay at the Mainz Microtron // Phys. Rev. C. 2018.
V.97. P.065203; https://doi.org/10.1103/PhysRevC.97.065203.

3. A2 Collab. at MAMI. Helicity-Dependent Cross Sec-
tions for the Photoproduction of n® Pairs from Nucleons //
Phys. Rev. Lett. 2020. V.125. P.062001; https://doi.org/10.1103/
PhysRevLett.125.062001.

Frank Laboratory of Neutron Physics

The modern stage of development of nanotechnology
requires the search for simple approaches that ensure the

a
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nupyemMoe popMupoBaHUE (PYHKIIMOHATIBHBIX HAHOCTPYK-
Typ ¢ 3agaHHOW Mopdonorueii. OAUH W3 MPOCTEHIIIX
HOX0N0B — caMocOopka HaHOCTPYKTYp. Ilnpoxoe pac-
MIPOCTPAHEHNE CaMOCOOPKH OIPAaHWYEHO CIIOXKHOCTBIO
KOHTPOJIUPYEMBIX NPOIECCOB B OOJIBIIIOM 00BEME, TIIe U3-
3a TeMIIepaTypbl, KOHIEHTPALUHA HOHOB U APYTUX TE€PMO-
JMHAMUYECKUX (PaKTOPOB MOTYT IMPOMCXOANTD JIOKATbHBIE
M3MEHEHHMS B OTPaHUYCHHBIX U Py3uei mpoueccax, npu-
BOJISIIIIUX K HEOJKUAAEMOMY POCTY HAHOCTPYKTYp. CaMbIMU
MIPOCTBIMU CHOCOOAMU YNIPABIEHHS TPOIECCAMH, OTpa-
HUYCHHBIMH U] Qy3nei, sBISIOTCS MPOCTPAHCTBEHHOE
OTpaHMYEHHE W JIOKAJIM30BAHHBII POCT HAHOCTPYKTYp B
MOpHCTOH Marpuile. B nanHOi paboTe ObUIO MPEITIOKEHO
HNPUMEHHUTH METO]] YIIPABIAEMOIl caMOCOOPKH HAHOCTPYK-
TYp 30JI0Ta B OTPaHUYEHHOM 00beMe TIOp MaTpHUIIbl OKCHIA
KPEMHHUS ¢ CYOMUKPOHHBIMH pa3MepaMu TIop.

[orenuan pa3pabOTaHHBIX 30JI0TBIX HAHOCTPYKTYD
B kauecTBe [ KP-akTBHOM MOII0XKKHU OBLT MPOTECTUPOBAH
Ha MOJICJIBHBIX aHAJIMTAX — PAacTBOpax 2-MepKarnToOeH30-
trazona (MBT) ¢ pa3nuuHbIMM KOHIIEHTPAUSIMU B ITpejie-
nax ot 10~* 1o 10~8 M. B skcrnepuMeHTax MCHojb30BajICcs
CKaHUPYEMBIH JIa3epHBIN JIyd, MMO3BOJISIOIINA HETIPEPHIB-
HO CKaHUPOBaTh 00JIACTh pa3zMepamMu 25%25 MKM BO BpeMsI
M3MEpeHni curHajia KOMOMHAIMOHHOTO paccesiHus. buto
BBIABIIEHO, UTO JUIs KOHIEeHTpauuii or 1074 10 10~7 M pe-

I'KP-criektpsl ananimta MBT npu KoHLIEHTpauusx OT 10 o
108 M

520 1007 1240 1380

Intensity, a.u.

T L T T T 1 T | — T T
400 600 800 1000 1200 1400 1600
1

Raman shift, cm™

SERS spectra of MBT analyte with concentrations from 1074 to
108 M

controlled formation of functional nanostructures with a
predetermined morphology. One of the simplest approach-
es is the self-assembly of nanostructures. The widespread
implementation of self-assembly is limited by the com-
plexity of controlled processes in a large volume where,




B JIABOPATOPUAX MHCTUTYTA

JlaGoparopus sinepHbIX peakuuit um. I. H. ®dneposa. MonTax
1 TeCTHPOBAHNE COOPKH MOITYTIPOBOJHUKOBEIX JJETEKTOPOB
SKCIIepUMEHTaIbHON ycTanoBku [HC-2

due to the temperature, ion concentration, and other ther-
modynamics factors, local changes in diffusion-limited
processes may occur, leading to unexpected nanostructure
growth. The easiest ways to control the diffusion-limited
processes are spatial limitation and localized growth of
nanostructures in a porous matrix. In this study, it is pro-
posed to apply the method of controlled self-assembly of
gold nanostructures in a limited pore volume of a silicon
oxide matrix with submicron pore sizes.

The potential of the developed gold nanostructures
as a SERS-active substrate was tested on model analyte
2-Mercaptobenzothiazole (MBT) solutions, with different
concentrations from 107 to 1078 M. In the experiments a
scanning laser beam was used, where the area of 25%25 pm
was continuously scanned during the Raman scattering
signal measurement. It was found that for concentrations
from 107* to 1077 M similar Raman spectra were obtained,
as presented in the figure. Estimates showed that, consid-
ering the amount of solution and the size of the sample, the
solution should contain at least 107 M of MBT molecules

AT THE LABORATORIES OF JINR

The Flerov Laboratory of Nuclear Reactions. The installation
and testing of the assembly of the semiconductor detectors for
GFS-2

to obtain a monolayer of analyte on the gold agglomer-
ates. Thus, such functional surfaces are well-suited for the
SERS-based detection of analyte molecules at certain con-
centrations.

Yakimchuk D., Bundyukova V., Arzumanyan G., Mamatku-
lov K. et al. Morphology and Microstructure Evolution of Gold

Nanostructures in the Limited Volume Porous Matrices // Sen-
sors. 2020. V.20. P.4397; do0i:10.3390/s20164397.

Laboratory of Information Technologies

Unitary representations of wreath products arise in the
description of many-particle quantum systems, as well as
in group theory and coding theory. When studying repre-
sentations of groups and their applications, a natural initial
step is the decomposition of representations into irreduc-
ible components. It allows one to reduce a complicated
problem to a sequence of maximally simple subprob-
lems. The problem of the decomposition into irreducible




B JIABOPATOPUAX MHCTUTYTA

THCTPHUPYIOTCS CXOXKHE CTIEKTPHI KOMOWHAIIMOHHOTO pac-
CesIHUs, TIPeICTaBlIeHHbIC Ha prucyHKe. OIEHKN TTOKa3aIH,
4TO C y4eToM o0beMa pacTBopa M pasMepa oOpasia pac-
TBOp JOIDKEH cofepsxaTh He Menee 10~ M monexyn MBT
JUTS TTOJTyYSHHSI MOHOCTIOS aHAJIUTA Ha 30JI0THIX arlioMepa-
taxX. Tem caMBbIM TIOKa3aHO, YTO TIOOOHBIC (PYHKITHOHAb-
HBIE TIOBEPXHOCTH XOPOIIO MOIXOMST ISl OOHAPYKESHHUS
MOJICKYJI-aHAJIUTOB TIPH OMPEICICHHBIX KOHIICHTPAIUIX C
ucnonp3oBaHreM MetooB I KP-cnexTpockonmy.
Yakimchuk D., Bundyukova V., Arzumanyan G., Mamatku-
lov K. et al. Morphology and Microstructure Evolution of Gold

Nanostructures in the Limited Volume Porous Matrices // Sen-
sors. 2020. V.20. P.4397; doi:10.3390/s20164397.

Na6opaTtopus nH(popMaLUOHHBLIX TEXHOOMNMN

YHuTapHbIE NPEACTABICHUS CIUIETEHUH BO3HUKAIOT
npu ONMCAaHWMU MHOTIOYaCTUYHBIX KBAHTOBBIX CHUCTEM, a
TaKKe B TEOPUHU I'PyII U Teopuu koguposanus. [Ipu nzy-
YEHHUU MPEJCTABICHUN TIPyNI U UX MPUIOKEHHUH ecTe-
CTBEHHBIM HaudajbHBIM IIIArOM SIBIISIETCS Pa3IOKEHUE
TIPE/ICTABIICHUH Ha HETIPUBOJMMBIE KOMIIOHEHTHI. DTO TO-
3BOJISIET CBECTH TPYAHYIO 33/1ady K IOCJIE0BATEIbHOCTH
MaKCHMAaJIbHO MTPOCTHIX MM0J3a/1a4. 3ajjaua pa3IoKeHUs Ha
HEMPHUBOJAMMBIC KOMIIOHEHTBI OCOOCHHO TpYJHA B Cilydyae

AT THE LABORATORIES OF JINR

CIJIETEHUI TPYII, MOCKOJbKY UX MPEICTABICHUS UMEIOT
BBICOKHME Pa3MEPHOCTH M paHrd. s mpeoaosieHust 3THX
TPYAHOCTEH MpeAyioKeH d(PPEKTUBHBIN aITOPUTM BbIYHC-
JIEHUS TIOJTHOTO MHOYKECTBA MPUMHUTHUBHBIX OPTOTOHANb-
HBIX UIEMIIOTEHTOB LIEHTPAJIN3aTOPHOIO KOJIbLIA IIEpecTa-
HOBOYHOTI'O IPEACTAaBICHUS CIJIETEHHUS KOHEYHBIX T'PYIIIL.
OT0 MHOXECTBO ONpEACISICT Pa3IOKECHNE TIPEICTaBICHIUS
Ha HEMPHUBOAUMBIC KOMITOHEHTHI. B hopmann3me KBaHTO-
BOM MEXaHHWKHU TMPUMUTHUBHBIC HIEMIIOTEHTHI SBIISIIOTCS
omneparopamu MPOEKIMU B HEIPUBOAMMbIE HHBAPUAHTHbBIC
MOANPOCTPAHCTBA THIIHLOEPTOBA MPOCTPAHCTBA, ONHCHIBA-
IOIIETO COCTOSIHUS MHOTOYAaCTUYHOM KBAHTOBOM CHCTE-
Mbl. [Ipennaraemplii anroputM MCHOIB3YET METOJIbI KOM-
MBIOTEPHON aJareOpbl M BBIUMCIUTEILHOW TEOPUU TPYIII.
Peanmsys anroput™ Ha si361ke CH, MOYKHO CTPOUTH Pasiio-
J)KEHUsI Ha HEMPUBOJMMbBIE KOMITIOHEHTHI IPE/ICTABICHUMN
BBICOKHMX Pa3MEPHOCTEN U PAHIOB.

Kopusax B.B. BpluncieHue HENPUBOAUMBIX Pa3lIOKECHUH
NEPECTAaHOBOYHBIX NpEACTABICHUU CIIJICTCHUU KOHCYHBIX
rpymn // JKypHanm BBIYHCIHTENbHOW MaTeMaTHKM W MaTe-

marudeckoit ¢pusuku. 2020. T.60, Ne 1. C.96-108.

B Jlaboparopun WHPOPMAITMOHHBIX TEXHOJOTHHA
paboTaer exuHAs CHCTEMa MOHHMTOPHHIA BCEX KOM-
MMOHEHTOB MHOTO(QYHKITMOHAIEHOTO HWH(POPMAIIHOHHO-
BBIYMCIUTENbHOTO KoMItiekca (MUBK), obecreunBaro-

components is particularly difficult in the case of wreath
products of groups, since their representations have high
dimensions and ranks. To overcome these difficulties, an
effective algorithm for calculating the complete set of
primitive orthogonal idempotents of the centralizer ring of
the permutation representation of the wreath product of fi-
nite groups is proposed. This set determines the decompo-
sition of the representation into irreducible components. In
quantum mechanics formalism, primitive idempotents are
projection operators into irreducible invariant subspaces
of the Hilbert space, which describes the states of a ma-
ny-particle quantum system. The proposed algorithm uses
methods of computer algebra and computational group
theory. The C implementation of the algorithm is able to
construct decompositions of representations of high di-
mensions and ranks into irreducible components.

Kornyak V. V. Computation of Irreducible Decompositions

of Permutation Representations of Wreath Products of Finite
Groups // Comput. Math. Math. Phys. 2020. V.60, No. 1. P.90-101.

A unified system for monitoring all the components of
the Multifunctional Information and Computing Complex
(MICC), which provides necessary conditions for organiz-
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ing data processing and storage, operates at the Laboratory
of Information Technologies. The original version of the
monitoring system was based on the Nagios 3.5 software.
The development of a computing complex presupposes the
expansion of computing power, which increases the num-
ber of processed parameters. With an increase in the vol-
ume of the MICC-connected equipment, it became clear
that the performance of the central processing unit (CPU)
of the monitoring system was a bottleneck for expanding
the scalability of Nagios 3.5. Connecting new equipment
required the enlargement of the monitoring system; how-
ever, the existing Nagios 3.5 system did not support adding
load distribution nodes, which would distribute CPU jobs
of the monitoring system to additional nodes. In this re-
gard, a new concept of a cluster monitoring system based
on Icinga2 was developed and implemented. All data ac-
quisition and processing operations were previously pro-
vided by one server, i.e. litmon; now the MICC monitoring
system comprises three nodes: the central control server
litmon-01 and two load distribution nodes litmon-02 and
hlitmon. When the maximum load of the distribution node
is reached, the next node is connected. It takes on the addi-
tional load. Thus, it enables the expansion of nodes of the
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IIeT0 HEOOXOMUMBIE YCIIOBUS ISl OpraHU3aIyy Iporecca
00paboTKu W XpaHeHHs: JaHHbIX. OpUTHHAIbHAS BEPCHS
CHCTEeMbl MOHHMTOPHHIA 0a3upoBaslach Ha IPOrPAMMHOM
obecnieuennn Nagios 3.5. Pa3BuTne BBIYHUCTUTEIHHOTO
KOMILJIEKCA TMpE/oyiaraeT HapaliBaHHe BbIYMCIUTEIb-
HOW MOIITHOCTH, YTO YBEIMYMBACT KOJINYECTBO 00padarsl-
BaeMBIX mapameTpoB. C pocToM 00beMa MOAKITI0IaEMOTO
obopynoanns MHMBK crano moHSITHO, 94TO MPOU3BOAM-
TENLHOCTB IIeHTpasibHOTO Tporieccopa (L) cucremsr mo-
HUTOPHHTA SBJSCTCS Y3KAM MECTOM HA ITYTH YBEINYCHUS
macmrabupyemoctn Nagios 3.5. [logkmrodeHne HOBOTO
000pyoBaHUsT TOTPEOOBAIO PACIIUPEHUS CHCTEMBI MO-
HUTOPHHTA, HO CylecTBylomas cucrema Nagios 3.5 He
ToJ/IepKMBaa To0aBIEHHE Y3JIOB DPACHpeleNeHus Ha-
IPY3KH, 4TO TI03BOJIMIIO OBl pacnpenenuts 3aaaun LI cu-
CTEMbl MOHUTOPHHTIA Ha JIOTIOJIHUTEIbHBIC y3IIbl. B cBsi3n
¢ 3THM OBLTa pa3paboTaHa M peann30BaHa HOBAs KOHIICTI-
IIUS KJIACTEPHOM CHCTEMbl MOHUTOPHHTA Ha 0a3e Icingal.
Panee Bce oneparuu mo coopy u 00pabOTKe JaHHBIX 00€-
CIIeYMBaJl OMUH cepBep — litmon, Temeps B CHCTEMY MO-
Hurtopunra MUBK BkitoueHbl TpHU y37a: LEHTPAJIbHBINA
cepsep yrpasienus litmon-01 u 1Ba y3na pacrpeneieHus
Harpy3ku — litmon-02, hlitmon. IIpu moctmkxeHun Mak-
CHUMAaJIbHOH 3aTPy3KH y371a pacrpeeeHus TPOU3BOIUTCS
MOJIKITIOYEHUE CIIeMyoIero y3ina. OH mpuHUMaeT Ha cebs

- .
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JIOTIOTHUTENBHYI0 Harpy3Kky. TakuM oOpa3oMm, 3TO 1MO3BO-
JSIET OCYIIECTBUTh HAPAIIUBAHUE Y3JI0OB CUCTEMBI MOHH-
TOPHMHTA TP YBEIHMUCHWH MOAKIIOYAEMOro 000pynoBa-
Huss MUBK. CpaBHuBas 3arpy3ky ICHTPalbHOTO Y3Ja
litmon-01 u litmon, MOXXHO Tak)Ke TOBOPUTH U O BBIUTPHI-
1ie B IPOU3BOAUTENBHOCTH.

Kawynun U.A. u Op. VIHTerpanus KiIacTepHOW CHCTEMbI
MoHHTOpHUHTa Ha 6a3e Icinga2 8 MUBK JIUT OUSIN // Tlucema
B DUAS. 2020. T.17, Ne3(228). C.345-352.

PerreHne coBpeMEHHBIX HAayYHBIX 3a/a4 TpeOyeT ak-
TyaJbHBIX HHPOPMAIIOHHO-TEXHOIOTHIECKUX ITOIXOOB.
OIHUM U3 TaKMX IOIXOHOB sBIIsIeTCs co3manue B OV
JIOKaJTbHON 00JIayHON MH(PACTPYKTYPHI, @ TAKKE € HH-
Terparus ¢ 00JaYHBIMU UHPPACTPYKTYypaMH OpraHH3aIui
cTpan-ydactHul MHcTuTyTa. B Hacrosiee Bpems: pa3Bu-
THE HHPOPMAITUOHHBIX TEXHOJIOTUH, a TAKXKE JTIOCTIKCHIE
Pe3yabTaToB, Al KOTOPBIX OHH HCIOJB3YIOTCS, MOTYT
OBITh CYIIIECTBCHHO YCKOPCHBI 3a CYCT OOBCTUHCHUS YCHU-
MU U PECYPCOB COTPYIHHUYAIONIUX OpraHu3alui, pera-
FOIKMX AHAJIOTHYHBIC 3aJjaud. Ba)KHBIM acIeKTOM TaKoro
COTPYIHHYCCTBA SBISICTCS OOMECH OIBITOM H Iepenada
3HaHui. B pamkax JaHHOW 3a1a4u ObUT OPraHU30BaH U
MPOBEJIEH KOMIUIEKC MEXTyHAPOIHBIX YI€OHBIX MEPOIPH-
aTUW I cnenuanucToB u3 Kasaxcrana, Y3OekucraHna,

monitoring system while increasing the MICC-connected
equipment. Comparing the load of the central node lit-
mon-01 and litmon, one can also see some performance
gains.

Kashunin I. A. et al. Integration of a Cluster Monitoring
System Based on Icinga2 into JINR LIT MICC // Part. Nucl.,
Lett. 2020. V.17, No. 3(228). P.345-352.

The solution of modern scientific problems entails
relevant information technology approaches. One of such
approaches represents the creation of a local cloud infra-
structure at JINR, as well as its integration with cloud in-
frastructures of organizations of the JINR Member States.
At present, the speed of the development of information
technology and the achievement of the results, for which
they are used, can be significantly increased by combin-
ing the efforts and resources of cooperating organizations
solving similar problems. A major aspect of such coopera-
tion relies on the exchange of experience and knowledge.
A set of international training events for specialists from
Kazakhstan, Uzbekistan, the Czech Republic, Poland,
Belarus, Egypt, Bulgaria, Georgia and Russia on the cre-
ation of cloud platforms based on OpenNebula and the
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use of resources of distributed information and computing
environments was organized and conducted as part of the
given task. LIT also actively cooperates with universities
of Russia and the other JINR Member States. In particu-
lar, at Dubna University, LIT specialists conduct semester
courses on different directions of information technol-
ogy, including such courses as “Distributed Computing
and Cloud Technologies”, “Cloud Services and Virtual
Environments”. Conducting courses at universities en-
hances the level of theoretical and practical knowledge of
students, as well as prepares qualified personnel.

Balashov N. et al. Creating a Unified Educational Environ-
ment for Training IT Specialists of Organizations of the JINR
Member States in the Field of Cloud Technologies // Mod. In-
form. Technol. IT Education. 2020. V. 1201. P. 149-162.

Laboratory of Radiation Biology

A group of scientists from JINR’s Laboratory of
Radiation Biology, Paleontological Institute of the Russian
Academy of Sciences (RAS) and Vinogradsky Institute of
Microbiology of RAS and Professor R. Hoover (the United
States Space and Rocket Center, Huntsville, Alabama, the
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Yexuu, Ilonpmm, benopyceun, Erunra, bonrapuu,
I'py3un u Poccun mmo co3manwrio o01adHBIX 1athopM Ha
6aze OpenNebula u ucmone30BaHUI0 PECYpCOB pactmpere-
JICHHBIX WH(POPMAIIMOHHO-BEIYUCIUTEIBHBIX cpell. Takxke
JIAT Beaet akTUBHOE COTPYIHUYECTBO C YHUBEPCUTETAMH
Poccum u npyrux crpan-ygactauny OMSIN. B wactHocTH,
B yHuBepcurete «JyoHa» corpymuuxu JIUT npoBoasT ce-
MECTPOBBIC KYPChI 10 Pa3IHYHBIM HAITPABICHUAM HH(OP-
MaLMOHHBIX TEXHOJIOTUH, Takue Kak «PacmpeneneHHble
BBIYHMCIICHUS W OOJlauHble TEXHONOTHH», «OO0NadHbie
CEpBUCHl M BUpTyallbHble cpelbl». [IpoBeneHue Kypcos
B By3aX HE TOJIBKO IOBBIIIAET YPOBEHb TEOPETUUECKUX
U TPAKTUYCCKUX 3HAHWH CTYICHTOB, HO M CIIOCOOCTBYET
MTOJITOTOBKE KBaJTH(DUIIUPOBAHHBIX KaJIPOB.

banawos H. u Op. Co3nanue eanHOi 00pa3oBaTesIbHON
cpeabl  AJiA IOArOTOBKH I/IT-CHGL[I/IaJ'II/ICTOB opraHmaqu/'I
crpan-yyactaui; OUSIM B obmactu 0ONauHBIX TEXHOJOTHE //

Cospemennble uHpopManuonusie TexHomornu u MWT-o6pa-
3oBanue. 2020. T. 1201. C. 149-162.

Na6opaTtopusi pagunaumnoHHom 6uonornu

I'pynmoit poccuiickux yuensix n3 Jlaboparopuu pa-
muanuonnoit owonornn OUSUN, ITMH PAH u MHMU
PAH, a Taxxe npodeccopom P. Xysepom (Kocmmueckuit
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n pakeTHeI 1eHTp, CIIIA) moAroToBieHa K Me4aTH MO-
Horpagus «Merteopur Opreil. Atiac MUKPO(OCCHITHIN.
Kaura mocBsillieHa YHHKAJIbHBIM HaXOIKaM, OOHApyKCH-
HBIM B XOPOIIIO M3YYEHHOM YIIIMCTOM XOHJPUTE, YIIaBIIEM
B 1864 r. Bo ®paniuu 61u3 nepeBuu Opreid.

Meteoput Opreil, Kak U BCE€ YIIUCTbIE XOHIPUTHI,
SIBIISICTCSI TIPOMYKTOM TIEPBBIX T€OJIOTHICCKHX IPOIIEC-
COB, HAYaBIIUXCS IIOCJIE KoJjularca ra3oIlblLIeBOro ooia-
Ka, IPUBEANICTO K (opMupoBaHi0 COTHEYHON CHCTEMBI.
HeBo3MOXXHO yCTaHOBHTH KOHKPETHBIH MOMEHT (hOpPMH-
POBaHUS METEOpUTa, MOCKOJIBKY OH COCTOMT KaK W3 Ya-
CTHII IpeBHEN MEXK3BE3AHOM MBUIH, TaK U U3 YaCTHII bosee
MOJIOAOH 3BE€3HOM U MEXKIIAHETHON KOCMHUYECKOH IIBLIH,
BBEIOPOCOB TUTAHET, JIbJa, OPTAHUKH M KOMETHOTO MYycCOpa,
AKKPETHPOBAHHOIO JI0 BXOAa MeTeoputa B arMmochepy
3emiu.

Uro kacaercs npoucxoxaeHus Opresi, TO B TCUCHHE
OYCHB JIUTEIHHOTO BPEMEHH OBLIO MPHHATO CYUTATH, YTO
POIUTENBCKUMH TEIaMH METEOPUTOB SIBJISIFOTCSI aCTEPOU-
JTbI, TIPOUCXOJSIINE W U3 aCTCPOUTHOTO MOsICa, WIH U3
obmaka Oopra. I xoTa momoOHOE TpeacTaBICHUE CIpa-
BCIIJTMBO ISl OOJIBIIIMHCTBA KAMCHHBIX XOHIPHTOB, aXOH-
JIPUTOB U 3KEJIE3HBIX METEOPUTOB, HElABHUE HCCIIEN0BA-
HUS TIO3BOJITIOT TIPEATIONOKUTE, 9T0 Opreii MOKeT MMeTh
KOMETHOE TPOHCXOXKACHUE. MUHEepanorus u OTCyTCTBUE

U.S.) have prepared for publication the monograph “The
Orgueil Meteorite Microfossil Atlas”. The book deals
with the unique findings in the well-studied carbonaceous
chondrite, which fell in 1864 in France near the village of
Orgueil.

Like all carbonaceous chondrites, the Orgueil meteor-
ite is a product of the first geological processes that began
after the collapse of the gas-dust cloud, which caused the
origin of the Solar System. It is impossible to determine
the exact moment of the meteorite’s formation because it
includes particles of ancient interstellar dust and younger
stellar and interplanetary dust, emissions from planets, ice,
organics, and cometary matter accreted before the meteor-
ite had entered Earth’s atmosphere.

Concerning the origin of the Orgueil meteorite, it was
long believed that its parent bodies are asteroids of either
the asteroid belt or the Oort cloud. Although this concept
is true for most of the stone chondrites, achondrites, and
iron meteorites, recent research suggests that the Orgueil
meteorite may have a complex origin. Mineralogical re-
search and the absence of chondrules indicate that the
meteorite’s parent body was continuously exposed to lig-
uid water long before the meteorite had entered Earth’s

atmosphere. Orbital parameters may indicate that the most
probable parent body of the Orgueil meteorite is an object
that belonged to either the Apollo asteroid group or Jupiter
family comets, although the Halley-like comets should not
be excluded.

Most of the fossilized microorganisms (microfossils)
included in the Atlas were found by scientists from JINR
LRB using a Tescan Vega 3 scanning electron microscope.
Identified were, in particular, prokaryotes (including coc-
coids, rod-likes, and filamentous forms) and eukaryotes
(pinnate diatoms and prasinophytes). Also found were
acritarchs, alveolates, testate amoebas, and, probably, even
spores of algae or fungi (Figs. 1-3). Moreover, the pres-
ence of numerous eukaryotes in the Orgueil meteorite rais-
es a very difficult question of how these forms originated
and got into the meteorite body.

The book also presents the history of the earlier re-
search on microfossils in the Orgueil meteorite and infor-
mation on the mineral composition of meteorite and the
organic compounds ever found in it. The authors show that
this carbonaceous chondrite is unique for the abundance
and diversity of well-preserved microfossils, which clear-
ly point to the existence of life beyond Earth. The facts
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XOHAP YKa3bIBAIOT Ha TO, YTO POAUTEIHLCKOE TEJI0 METEOPUTA HCIBITHIBAIO Puc. 1. [lpazunodur, TpyduaTas
JUIATEJIBHOE BO3ACHCTBUE JKUAKOM BOABI €lIE 3a40JII0 JO €ro BXOXKIEHHS B (hopma; BuHA IBOHHAS CTEHKA C MIOPAMH
3eMHYI0 arMocdepy. [lapameTpsl opOUTHI MO3BOJISIOT NMPEAIIONOKUTH, YTO
Hanbosiee BEPOSITHBIM POAMTENBLCKUM TeloM Oprest sBIsICS OOBEKT, MpH-
HaJUIeKaBIINI K aCTEPOMIHOM TPYIIIe aloJJIOHOB MJIH K KOMETaM ceMeiicTBa
IOmurepa, X0Ts HE CIIeayeT UCKII0YaTh U KOMETHI M'aJNIEEeBCKOTO THIIA.

BONBIIMHCTBO  OKaMEHENBIX MHKPOOPTaHM3MOB  (MHUKPOQOCCHIIHI),
MIPE/ICTaBICHHBIX B amiace, Obu10 0OHapyxkeHo crierpanucramu JIPB OUSIU ¢
MOMOILBIO0 CKAaHUPYIOIIETr0 AMEeKTPOHHOro Mukpockona Tescan Vega 3. Cpenn
HaXOJIOK — TPEJCTABUTENN IIPOKAPHOT (B TOM YHCIIE KOKKOWIHBIX, MalIOYKO-
BUIHBIX ¥ HUTEBUIHBIX ()OPM) M 9yKapuoOT (IICHHATHBIC TUATOMEH, TIPA3HHO-
(uTHI), a TAKKE AKPUTAPX, ATBBEOIAT M TTAHIIUPHBIX aMe0 1, BO3MOXKHO, JTaXKe
CHOpBI Bomopocieit wim rpudos (puc. 1-3). bonee Toro, Haxoxnenue B Opree
MHOTOYHCIIEHHBIX 3YKapHOT CTaBUT OYECHb CJIOXKHBIN BOIIPOC O MPOUCXOXKIC-
HUH 3THX (POPM U criocobax ux monagaHust B Teno Opresi.

B xHHre Taxke npesicTaBiIeHa UCTOPHS IPEIbIAYIUX UCCISI0BaHUI MU-
kpodoccunmii B Opree, coaepXutcs UHGOpMaLHst 0 MUHEPaJIbHOM COCTaBE
METEOpHTa M KOINa-T1M00 HaWJEHHBIX B HEM OPraHWYeCKUX COCIMHEHUSX.
ABTOpaMH MOKa3aHO, YTO JAHHBIH YIIIUCTHIA XOHPUT SIBISIETCS] YHUKAIBHBIM
10 OOMJIMIO M PAa3HOOOPA3MI0 XOPOLIO COXPAHMBLIMXCS MHUKPO(OCCHINH,
KOTOpPbIE OJHO3HAYHO YKa3bIBAIOT Ha CYIIECTBOBAHME JKM3HU 3a IIpejeria-
mu 3emun. [IpencraBiaenHbie (akThl TOBOPST O TOM, YTO ATH OPraHMUYECKHE
OCTaTKM MHJIUTCHHBI U IpUHAUIeXKAT Tesry Opres, a He SBISIOTCS COBPEMEH-
HBIMH 36MHBIMH KOHTAaMHHAHTaMH.

Fig. 1. A tubular prasinophyte. A double-
layer wall with pores is seen

Puc. 2. ®parmeHT naHUMps AUATOMEH,
XOpOLIO BUIHBI peOpa 1 apeosibl

presented in the book indicate that these organic remains are indigenous, be-
longing to the body of the Orgueil meteorite, and are not modern terrestrial
contaminants.

The results of research on the microfossils of the Orgueil meteorite, along
with earlier data on other carbonaceous chondrites, thus suggest that life might

have not originated on Earth and indirectly confirm the panspermia theory. Puc. 3. Kpynnast (oxono 40 miwm)
OYKapUOTUYCCKasd KICTKa Me].HKOBPI,IIHOﬁ

(hOpMBI CO CKITAIKaMHU CMSTHS

Fig. 2. A fragment of a diatom’s frustule.
Ribs and areolas are well seen

University Centre

Education. In the fall semester of 2020, the classes for the students
studying at the JINR-based departments were held remotely.

INTEREST — new online programme for students. In September
2020, the JINR University Centre launched a new year-round INTEREST
(INTErnational REmote Student Training) programme for students from all
over the world. The programme will allow its participants to get acquainted
with the main directions of research conducted at the Institute, find a scien-
tific supervisor for their qualification theses, as well as increase their chances
for participation in the onsite JINR internships, for example, in the Summer
Student Programme.

INTEREST runs in Waves, each Wave lasting 4-6 weeks. At the end,
students prepare written reports on the work performed and upload them to the Fig. 3. A large (about 40 um) bag-shaped
programme website to be further approved by the project supervisors. eukaryotic cell with compression folds
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Takum oOpazoM, u3ydeHme Mukpodoccunmii Opres,
a TaKKC HAHHBIC IO APYTUM YITIMCTBIM XOHAPUTAM IIOKa-
3bIBAIOT, YTO, BO3MOXKHO, XKU3Hb 3apOANIACh HE Ha 3eMIle,
KOCBEHHO ITO/ITBEPIK/1ast TEOPHIO MTAHCTIEPMHH.

Y4ye6HO-Hay4YHbIN LEeHTpP

Y4eOnbIii nponece. B ocennem cemectpe 2020 r. 3a-
HSTHUSL IS CTYJCHTOB 0a30BbIX Ka)enp OpraHH30BaHbI B
JMCTaHIIMOHHOM PEXHMe.

INTEREST — HoBasa mporpamma OUAMN pus
cTyneHToB. B centsbpe 2020 . A7 CTyACHTOB CO BCETO
vupa YHI[ OUSN 3amycTia HOBYIO KpPYIJIOTOAUYHYIO
nporpammy INTEREST (INTErnational REmote Student
Training). [IporpammMa 1o3BoJIUT MO3HAKOMHUTBCS C OCHOB-
HBIMU HalpaBIEHUSIMU uccienoBanuil MHcTuTyTa, HaliTn
HayYHOTO PYKOBOAWTEIS /IS CBOEH KBaIH(UKAIMOHHOMN
paboTHI, a TakXKe NPOSBUTH ceOs B Tipoliecce padoThl, MMo-
BBICHB COOCTBEHHBIE IITAHCHI y4acTBOBAaTb B OYHBIX CTa-
xupoBkax B OUSU, nanpumep, B JleTHe#l cTyaeHuecKoi
mporpaMMe.

Ha xaxnplil aTan nporpaMMbl OTBOJAUTCS 4—6 HENENb,
110 OKOHYaHUH CTYACHT O()OPMIISIET MUCHMEHHBII OTYET O
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BEITIOTHEHHON paboTe, KOTOPHIN MyONHMKyeTcs Ha caite
rocse og00peHus pyKOBOIUTEIEM ITPOCKTA.

WudopmMamoHHON TUIOMIAKOH TPOrpaMMBbl  CTall
caiiT interest.jinr.ru, Ha KOTOPOM yXKe ceilyac MOTYT 3ape-
THUCTPHPOBATHCS CTYACHTHL, a Takke coTpynHukn OUSN,
TOTOBBIE MPEUIOKHUTH HayYHO-NCCIIEJOBATEIILCKHIE TIPOCK-
THI JUUISL BBITIOJIHEHHMS B yAAJIEHHOM (hopmare.

Yuacrue OUSIU B Geek Picnic. 27 mons u 68 aB-
rycTa KpynHenmmii ¢ecTuBaib TeXxHOIO0rni 1 Haykn Geek
Picnic npoBoauics B 10-i pa3 u BrepBble B OHIIaiH-(op-
mare. Tema 3Toro roga — «MyJIBTHBCEIICHHAS»: TIPUCYT-
CTBHE B JIPYyTMX HPOCTPAHCTBAX, MCCIEIOBAHUE Iapa-
JIETBHBIX PEAIbHOCTEH 1 MOTPy>KEHUE B MHBIE MUPBI.

Kaxneiii rox Ha Geek Picnic mpuriamarorcs HayqHbIC
OpraHu3allyy, y4eHble U NOMYJSIPH3aTOpbl HAYKH, OCHOBA-
TENN YCHEHIHBIX BBICOKOTEXHOJIOTHYHBIX IPOEKTOB, OJIO-
Tepbl ¥ U3BECTHBIC HayYHBIC )KyPHAINCTHI, KOTOPbIE COOHU-
paroT OoJIbIINe ayAUTOPUH U B TEYCHUE HECKOJIBKHUX JHEH
3HAKOMSIT CIIylIaTeNeil ¢ MOCIeHUMHU OTKPBITUSIMU U JI0-
CTI)XEHMSIMH B Hayke u TexHuke. OMSN npencrasui nek-
LIUH, MacTep-KIACChl U BUACOIKCKYPCHN Ha BUPTYaIbHOM
CTEH/IE, TOATOTOBIEHHOM I'PYIITON COI[HAIbHBIX KOMMYHH-
kauuit YHL. Corpynuuku JISAIL, JIT®, JIPB, JIH®, JIOGBD
HPEIOCTABUIN CIIYIIATEIsIM BO3MOXHOCTh «U3 IEPBBIX
ycT» y3HaTh O AEHCTBYIOIIMX NPOEKTAaX U 3KCIEPUMEH-

The website interest.jinr.ru — an information plat-
form of the programme — is already available for students
and JINR staff members to register and thus start their
Research and Development Project for implementation in
remote format.

Participation of JINR in Geek Picnic. On 27 June
and 68 August, the major event — the Festival of Science
and Technology Geek Picnic — was held for the 10th time,
but this year for the first time it was online. The theme of
2020 is “Multiverse”: presence in other dimensions, explo-
ration of parallel realities, and immersion in other worlds.

Every year, Geek Picnic welcomes scientific organ-
isations, researchers and science communicators, found-
ers of successful high-tech projects, bloggers, and well-
known science journalists, who draw big audiences and,
within a few days, introduce the listeners to the latest
discoveries and achievements made in the field of science
and technology. At the virtual stand prepared by the UC
Social Communications Group, JINR specialists presented
lectures, master classes, and video tours. Staff members of
DLNP, BLTP, LRB, FLNP, and VBLHEP gave the audi-
ence an opportunity to learn more about the current proj-

ects and experiments implemented at the Institute, first-
hand. The JINR virtual stand has been visited by more than
150 unique users, and the total number of its work hours
has exceeded 150.

Yandex.Lyceum. Yandex.Lyceum started registration
for the free-of-charge courses intended for 8- and 9-grade
school students who want to learn how to program, solve
applied tasks, and develop their own applications. The cur-
riculum has been developed for two years, the training can
be easily combined with studies at school. Enrollment in
the courses is based on the results of an online test and
interview. Classes in Dubna are held twice a week at the
Flerov Lyceum No. 6.

In 2019/2020, 28 students completed the programme
“Basics of Python Programming” (first year). Twenty-five
students graduated with good and excellent results — they
will continue their studies in the second year under the
programme “Basics of Industrial Programming”.

Yandex.Lyceum classes are held in more than 160 cit-
ies in Russia and Kazakhstan. In Dubna, Yandex.Lyceum
is supported by JINR.
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Tax, peannzyromuxcst B IHctuTyTe. BupTyanbHblil cTeHy
OUSIN nocetunu 6onee 150 monp3oBareneii, a o01Iee Ko-
JIMYECTBO YacoB paboThI cTeHAa TpeBbIicio 150 gacos.

SAupexc.JInneii. SAnpexc.Jluneil oTKpbLT perucrpa-
LU0 Ha OCCIUIaTHBIC KYPCHI IS ydamuxcs 8—9-x Kiac-
COB, KOTOpPBIE XOTSAT HAYYUTHCS MHPOrPaMMHUpPOBATh, pe-
1IaTh NPUKIIAHBIC 33/1a41 U CO3/1aBaTh CBOM MPHUIIOKEHHUSL.
[Iporpamma oOy4eHuUs paccynTaHa Ha J[Ba rojia, 00y4YcHHE
MOYKHO JIETKO COBMEIIATh ¢ y4e0OH B IIKOJIC. 3a4iCICHUC
Ha KypChl OCYLIECTBIISIETCS IO pe3yybTaTaM OHJIallH-TecTa
u cobecenoBanus. 3aHATUs B [lyOHE IPOBOASATCS J1Ba pasa
B Hegento B uiee Ne 6 um. akagemuka I H. @nepoga.

B 2019/2020 yuebnoMm romy mporpammy «OCHOBBI
MporpaMMHpPOBaHus Ha si3bike Python» (mepBbiii Kypc)
npouutv 28 MIKOJLHUKOB. 25 YeJOBEeK OKOHYMJIM rOj Ha
«XOPOIIIO» U «OTIAMYHO» — OHU IPOJOIDKAT 00ydeHHE Ha
BTOPOM Kypce 1o nporpamme «OCHOBBI TPOMBILUIEHHOTO
MPOTrPaMMUPOBAHUSI.

3anstuss  Snpekc.Jlunes mpoxomaTr B Oonee uyem
160 ropomax Poccum m Kaszaxcrana. B JlyOne SHumekc.
JIuueii paboraet npu noayepxke OVSIN.

28-1 OTkpbITasi 0IMMNHUAAA MO (PHU3UKEe M Ma-
Temaruke. 28-1 OTkpbiTas onuMnuanga 1o Qusuke u
MaTeMaTuke JUls ydamuxcs 6—7-X KJIaccoB, OpPTraHH30-
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BaHHAs MEXIIKOIBHBIM (DU3HKO-MaTeMaTtHdeckuM  (a-
KyapTaTuBoM 18 u 19 ceHTsdps, OTKpbUIa yueOHBIH TOfI.
[oGenurensamMu U pu3epaMy CTAJIN IIKOJIGHUKU U3 JIHLES
Ne 6, rumuaznu Ne 11 u mkossr Ne 9.

[oBpimenne kpaaupuranun. C OKTIOPS HAYATHCH
3aHATHS Ha Kypcax MHOCTPAHHBIX SI3BIKOB, B OCHOBHOM
B pexnme oHiaiH. [IpenBapurensHO B Tpymax aHIVIHK-
CKOTO s13bIKa — 57 4enmoBek, GpaHIy3ckoro — 9, HeMell-
KOro — §, B TPyIIax pycCKOro s3bIka — 8 MHOCTPAHHBIX
CTICIIAIIIICTOB.

Mo 3ampocy JIAIl pa3paboraH Kypc aHTIHHCKOTO
S3bIKa JJISI COTPYAHUKOB KOHCTPYKTOPCKOTO OTJIENa, pa-
OoTaromux B MEKIyHApOIHBIX Kommaboparmmsax OSSN u
HEPH. Kypc oxBarbIBaeT rpaMMaruKy, HUCbMEHHBIN Te-
PEBOI, OCBOEHHE HEOOXOJMMOTO MUHUMYMA CIIEINAIEHOM
TEXHUYECKOH TEPMHHOJIOTUH, TIOIOTOBKY MPE3CHTAINH.
3aHATHS IPOXOMAT TPH pasa B HEJEIIO.

3aBepmmia oOydeHHE TpyNINa OTBETCTBEHHBIX 32
6e30macHoe MPOM3BOICTBO pabOT ¢ MPUMEHEHNEM OB~
eMHBIX coopykernii (10 gemoBek).

XXVIII Open Olympiad in Physics and
Mathematics. The XXVIII Open Olympiad in Physics
and Mathematics for students of 67 grades, which was
organized by the Interschool Physics and Maths Open
Classroom on 18-19 September, started the academic
year. The winners and prize-winners were school students
of Lyceum No. 6, Gymnasium No. 11, and School No. 9.

Skill improvement. In October, foreign language
courses started basically online. Preliminarily, English
language groups comprise 57 people, French — 9, Ger-
man — 8, Russian — 8 foreign specialists.

At the request of DLNP, JINR UC staff members
have developed an English course for the staff of the
DLNP Design Department working in international col-
laborations between JINR and CERN. The course covers

grammar, translation, mastering the necessary minimum
of special technical terminology, and preparation of pre-
sentations. Classes are held three times per week.

Ten staff members responsible for the safe execution
of the works related to using lifting devices have finished
their training.
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N3yuyeHue NJIOTHON OAPUOHHOM

marepun Ha HADES

HADES sBnsiercss MHOTOIIENIEBBIM JETEKTOPOM ISt
TOYHOM CIIEKTPOCKONHH e'e -Tmap (IMAIEeKTPOHOB) U 3a-
PSKEHHBIX aJIpOHOB, 00Pa3yIOIINUXCS B PEaKIUsIX, HHITY-
LUPOBAHHBIX IIPOTOHAMH, THOHAMH M TSDKEJIBIMH HOHAMH
B 00NacTW KMHETHYECKOW 3Heprum mydka 1-3,5 I'»B Ha
yckoputensHoM komriiekce SIS18 B GSI (Jdapmmrair,
I'epmanmnst). OcHOBHAsI 3KCIIEPUMEHTAIbHAs I€Tb — HC-
CJI/IOBaTh CBOMCTBA IJIOTHOTO SIIEPHOTO BEIECTBA, CO3-
JITAHHOTO B XOZI€ CTOJIKHOBEHHUI TSDKEIJIBIX MOHOB, M B KO-
HEYHOM WMTOT€ y3HATh O CBOWCTBAX aJPOHOB B cperne (Ha-
npuMep, Maccax, HIMpUHax pacnajaa). JuaneKTpoHHbIe
TIaphbl, POKICHHBIE U3 aJPOHHBIX PacIiajioB B CpeJie, U pell-
KM€ CTPAHHBIE aJJPOHBI (KAOHBI, THIIEPOHBI) SIBISIFOTCS OC-
HOBHBIMH NPOOHUKAMH, U3MEPSIEMbIMU B 3KCIIEPHMEHTE.
[Tockonbky BEIBOIEI 00 3pPpeKTax B cpele CHIFHO 3aBHCAT
OT ITIOHMMAaHUs CBOMCTB AAPOHOB B BaKyyM€ U MEXaHU3Ma
UX POXKACHUS B HyKJIOH-HYKJIOHHBIX CTOJIKHOBEHHUSIX, BBI-
TIOJTHSETCS JIOTIOJHUTENbHAS IPOrpaMMa, OPUEHTHPOBAH-

Has HAa poxKieHue ete -map, KaOHOB W rUNEpoHOB (X, A)
B DJIEMEHTAPHBIX CTOJIKHOBCHHUSX.

OCHOBHBIM HAay4YHBIM HAalpaBIeHHEM IPOTPAMMBI
HADES sBnsroTcst cHCTeMaTUYeCKHUE HKCCIICIOBaHMS
POKAEHUSI BEKTOPHBIX ME30HOB M JHJIETITOHHOTO KOHTH-
HyyMa B e'e"-pesxuMe. BbIXOjl JAN3IEKTPOHOB, MOIYYCH-
HBI U1 peakiun Au + Aunipu 1,23 AIBB [1] Ha HADES,
MOKa3aH Ha pucyHKe. CITONTHBIMY JHHUAMHI 0003HaYCHbI
pacdeTsl KOKTEWIs ISl pa3In4HBIX Mojeiell 0e3 BKiazna
M- U ®-ME30HOB, IYHKTUPHOM JIMHHEH — BKJIaA p-Me-
30HHOTO pacrnajaa. JlaHHbIE ONUCHIBAIOTCS YAOBIIETBO-
PHUTENBHO C yYeTOM MOIU(HKAIMK p-ME30HA B Cpee.
CrexTpanbHOE pacHpeieNieHne UICTITOHHbBIX Map MOYTH
9KCIIOHEHIIMAILHO, YTO CBHJETENILCTBYET 00 HMCTOYHHKE
TeMIieparypsl cBbliie 70 MaB ¢ komMnoHeHTamu, CBOMCTBa
KOTOPBIX OBIIM M3MEHEHBI, YTO OTpPakaeT O0COOEHHOCTH
cuibHOTO B3amMoaeicTust KX/I-marepun. Ero rimobains-
HBIC CBOWCTBA CXOMHBI C TUIOTHOW Marepuei, obpasyro-

V. P. Ladygin

Study of Dense Baryonic Matter at HADES

HADES is a versatile detector for a precise spectro-
scopy of e"e™ pairs (dielectrons) and charged hadrons pro-
duced in proton-, pion- and heavy-ion-induced reactions in
a 1-3.5 GeV kinetic beam energy range at the accelerator
complex SIS18 at GSI, Darmstadt. The main experimen-
tal goal is to investigate the properties of dense nuclear
matter created in the course of heavy-ion collisions and to
ultimately learn about in-medium hadron properties (like
masses, decay widths). Dielectron pairs originating from
in-medium hadron decays and rare strange hadrons (ka-
ons, hyperons) are the main probes measured in the ex-
periment. Since the conclusions on in-medium effects rely
strongly on the understanding of hadron properties in vac-
uum and their production mechanism in nucleon—nucleon
collisions, a complementary program focusing on e*e™, ka-
on and hyperon (£, A) production in elementary collisions
is also in progress.

The main scientific direction of the HADES program
is the systematic studies of vector meson production and
dilepton continuum in the e*e~-mode. The dielectron yield
obtained for Au + Aureaction at 1.23 AGeV [1] at HADES
is shown in the figure. The solid lines are the cocktail cal-
culations for different models without n- and ®-meson
contribution. The dashed line is the contribution of the
p-meson decay. The data are adequately described taking
into account the in-medium modification of p meson. The
spectral distribution of the electron—positron pairs is near-
ly exponential, providing evidence for a source of tem-
perature above 70 MeV with constituents whose properties
have been modified, thus reflecting peculiarities of strong
interaction of QCD matter. Its bulk properties are similar
to those of the dense matter formed in the final state of a
neutron star merger, as apparent from recent astrophysical
observations.
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VN 0dN & oo dM,,, (GeV/c2)!

Beixon auonexTpoHOB ans  peakuuu  Au+Au  mpu
1,23 AI'»B na HADES [1]. Crutonssle JUHHA — pacyeT
KOKTEHIIS UTs pa3InYHbIX MoJleTiel O6e3 BKIaja 1- 1 O-Me-
30HOB. [lyHKTHpHAs TMHNSA — BKJIAJ OT pachaja p-Me30Ha

The dielectron yield for Au + Au reaction at 1.23A GeV
obtained at HADES [1]. The solid lines are the cocktail
calculations for different models without n- and w-meson
contribution. The dashed line shows the contribution of the
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U3 CEKTOPOB MHOTOITPOBOJIOUHOM
npeiidosoii kamepst HADES

B JeTeKTOpHOH naboparopun GSI

Refurbishment of one of the
multiwire drift chamber sectors at
the GSI Detector Lab

The description of yields and the regularity of freeze-
out parameters were tested by comparing the freeze-out
parameters obtained from a statistical model [2] to HADES
data [3] obtained from p + Nb, Ar + KCI and Au + Au col-
lisions at the center-of-mass energies of \/% =3.2,2.6,
and 2.42 GeV, respectively. A rather surprising finding has
been made that the statistical model is able to describe
p + Nb data as well as the larger systems like Ar+ KCI
or Au + Au that questions the often drawn connection be-
tween the agreement of statistical models with particle

yields in heavy-ion collisions (HIC) and thermalization.
Furthermore, it was found that the excess of Z- is already
present in cold nuclear matter. Taking into account the
rates of higher-lying N* resonances predicted by the statis-
tical model fit, a rather implausible explanation was found
for the excess of = yield over the model value. In addi-
tion, the importance of a precise knowledge of the had-
ron spectrum for interpretation of HIC data is stated. The
HADES data of central Au+ Au collisions are in rather
good agreement with the statistical model.




B JIABOPATOPUAX MHCTUTYTA

Ieicss B KOHEYHOM COCTOSTHHH TP CIMSTHUH HEHTPOHHBIX
3Be3/I, KaK ATO BUIHO W3 HEAABHUX aCTPOPU3NIECKHUX Ha-
OO HUH.

Omnmcanne BRIXOAOB 1 CTaOMILHOCTS freeze-out mapa-
METpPOB OBLTH IPOBEPEHBI IyTEM CPAaBHEHHS MTOTYYCHHBIX
TapaMeTpoB U3 CTATUCTHYECKON Monmenu [2] ¢ ZaHHBIMA
HADES [3], mony4eHHBIMA TIPH CTOJIKHOBEHUSX P + Nb,
Ar+KCl u Au+ Au npu dHeprusx B CHCTeME ILIEHTpa
Macc 4/Syy = 3,2, 2,6 u 2,42 I'3B coorBercTBeHHO. bblI1O
C/IeJIaHO JOBOJBHO YIAMBHUTEIBHOE OTKPBITHE O TOM, YTO
CTaTUCTHYCCKAsI MOJICIIb CITIOCOOHA OMUCHIBATE TaHHBIC 10
peakiuu P + Nb, a Takke Uit CHCTEM C OOJIBIINUM KOJIH-
YECTBOM HYKJIOHOB, TakuX kak Ar + KCl unn Au+Au, 9ro
CTaBUT IO COMHCHHUE YaCTO MPOBOAUMYIO CBA3b MECKIY
COIVIACOBAHMEM CTATHCTUYCCKHX MOJECICH C BBIXOIAMH
YacCTUIl B CTOJIKHOBCHHAX TAXKEJIBIX HOHOB U TEPMaAIU3alln-
eit. Kpome Tor0, OBLIIO yCTAHOBIEHO, YTO M30BITOK =~ MIPH-
CYTCTBYET YK€ B XOJIOJHOM siZicpHOM BeriecTe. C yueTom
BBIXOJIOB Ooiyiee BbICOKMX N*-pe3oHaHCOB, MpenckazaH-
HBIX CTATHCTHYCCKON MOJIEIIbI0, OBLIIO HAWICHO TOBOJIBHO
HETpaBIONo100HOe OOBSICHEHHE MPEBBINICHUS BBIXOJA
=~ HaJ 3HaYCHUEM, KOTOpOE JaeT Mojieib. [loMiUMo 3Toro,
YKa3bIBACTCA BAXXHOCTb TOYHOT'O 3HAHUA aIpOHHOTO CIICK-
Tpa IJId UHTCPpHPpETalun JAaHHBIX IO CTOJIKHOBCHUAM Ts-
skenbix noHoB. Jlanasie HADES B nienTpansubeix Au + Au

Systematic study of correlations [4, 5], fluctua-
tions [6], different harmonics of particle flows [7] in nu-
cleus—nucleus collisions makes HADES the leading ex-
periment in the GeV energy range.

At HADES the JINR group performs the maintenance
of multiwire drift chambers, participates in data taking and
analysis of the data obtained in NN, nN, pA and AgAg and
their theoretical interpretation, and provides the upgrade of
the detector and software for continuation of the HADES
operation at FAIR.

The HADES collaboration plans to continue col-
lecting the statistics with pion, proton, deuteron, and Au
beams to study the electromagnetic form factors of bary-
ons, including cascade hyperons, isotopic dependence of
the dilepton yield, properties of cold dense matter and
equations of state of dense nuclear matter at high densities.
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CTOJIKHOBEHHUSX HAXOAATCS B JOCTATOUYHO XOPOIIIEM COTJIa-
CHH CO CTaTUCTUYECKOI MOJIENBIO.

CucremMaTiueckoe HCCIeIoBaHue Koppemsuii [4, 5],
¢mykTyanmii [6], pasTHMYHBIX TapMOHHK IIOTOKOB 4Ya-
ctul [7] B AOpo-saepHBIX CTOMKHOBEeHUAX AeraeT HADES
JTUIUPYIOIIAM SKCIIEpUMEHTOM B 007acTé [ 9B-HBIX 3HEp-
Tuil.

I'pynma OUSIN 8 HADES BBITIONHAET TEXHUYECKOE
o0CITy’)KHBaHHE MHOTOIPOBOJIOUHBIX JAPEH(POBBIX Kamep,
y4acTBYeT B Habope WM aHajaW3€ AAHHBIX, MOTyYEHHBIX
B ctonkHOBeHHAX NN, N, pA u AgAg, 1 ux TeopeTnde-
CKOM MHTEpIIpeTanny, BeAeT MOJEPHHU3AIMIO JETEKTOpa 1
MIPOTPAMMHOTO OOECTIEYCHHUS [T TPOJODKEHUS PaOOTHI
HADES na FAIR.

Konmaboparuss HADES mnanupyer mOpomoIKHUTH
Ha0Op CTAaTUCTHKM HA MydYKax MTHOHOB, IPOTOHOB, JCH-
TPOHOB M AU ISl M3y4YCHHUS IMIEKTPOMArHUTHBIX (OpM-
(hakTOpoB OapmMOHOB, BKIIOYAs KacKagHBIC THIIEPOHEI,
M30TOMMYECKYIO 3aBUCMOCTD BBIXO/Ia IMJICTITOHOB, CBOM-
CTBa XOJIOJHOM IUIOTHOM MaTepuu, YpaBHEHUSI COCTOSHUS
IUIOTHOH SAepHON MaTepuH MPH ee OONBIIIX MIIOTHOCTSIX.
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beicTpbie ajib(a-4acTHIBI B PeaKIuu
B3anmoneiicreus *8Ca u *Fe ¢ ssapamu Ta n U

B3anmopeiicTBre IBYX CIOKHBIX SII€P MOXKET COIPO-
BOXKIATBCS BBUICTOM OOJBIIOTO KOJNMYECTBA aib(a-da-
cTuil. B sHepreTHueckux CreKTpax 3THX YaCTHII, 00pa3y-
IOIIMXCS B PEAKLUSIX C TSDKEIBIMA HOHAMHM, HaOJIIoaeTcst
HECKOJIBKO KOMITOHEHT. OflHa M3 HUX — 3TO HCIIAPUTEIIb-
HBIE YaCTHUI[BI, BTOpPass — BBICOKOIHEPIeTUYECKUE, C Ha-
MIPABJICHHBIM BIIEPE/I YIIOBBIM PACIIPE/ICICHUEM U C MaK-
CHUMaJIbHBIM BBIXOIOM YaCTHIL ITPU DOHEPIUU, COOTBETCTBY-
fomiel ckopoctn 6ombapaupyromux HoHoB. [Iporecce uc-
ITyCKaHHs OBICTPBIX JIb(a-yacTHI] U3 CTAJIKUBAIOLINXCS 1
CJIMBAIOIIUNXCA AACP SABJIACTCA ‘ipe3BbI‘lai/lIHO HUHTCPCCHBIM
C TOYKH 3PEHHS ITOTYUCHUSI XONOIAHBIX TSHKEIBIX SIICP.

B peakuusx Ha nyukax *3Ca u 3%Fe u mumensx 238U
v 181Ta Ha MarHUTHOM aHaNM3aTOpe BHICOKOTO pa3spellle-
Hus (ycraHoBka MABP) [1] 6pumn m3mepens! auddepen-
UaJbHBIC CCUCHUS BBLICTA aJ'IL(ba-‘IaCTI/IH B 3aBHCHMO-
CTH OT SHEpruu BbUIeTeBIIEeH anbda-gactunsl. [Iposenen
aHANN3 JAHHBIX, HOJYYEHHBIX B HACTOSIIEM JKCIIEPHU-

MEHTE, BKIIIOYasi paHee OMyOIMKOBAaHHbIC HAMHU JaHHBIC,
nosyueHHble Ha nydkax 22Ne [2] u *8Ca [3], ¢ moMomibio
KHHEMATUKU ABYX- U TPEXTCJIbHOI'O BBLIXOJHBIX KaHaJIOB
peakiuil. DHepreTHYeCcKue CHEeKTPhl anb(ha-4acTHil s
peakuun '81Ta + 22Ne, usMepeHHbIe O] pa3HBIMU yIiIa-
MH, BMECTE€ C pacCYeTHBIM CIEKTPOM HCIApUTEIbHBIX
anb(a-yacTHI] U3 COCTABHOIO siIpa IMOKa3aHbl Ha puc. 1.
BuzHO, 4TO 3KCIIEPUMEHTANIBHBIE U PACUETHBINA CIIEKTPHI
CHJIBHO Pa3IMYaloTCs, YTO €IIe pa3 MOATBEPXkIacT (HakT
3HAYMUTEIBHOTO YBEIMYEHHS BBIXOZA alb(a-dyacTHil B 00-
JIaCTU MaJibIX YTJIOB.

DKCTIEPUMEHT MPOBOMMIICA Ha IMydkax HOHOB ~°Fe
¢ sueprueit 320 MaB nHa mukinorpone Y-400 JISIP OMSIN
¢ mumensamu 181Ta u 233U, O6pasyrommecs B peakuuu
anb(a-gacTUIBI MTOCIIE BBUIETA W3 MHUIICHH (POKYCHPO-
BaJIMCh 1yOJICTOM KBaJpPYIMOJbHBIX JIMH3 HAa BXOJC B Mar-
HHUTHBIA aHANU3aTOP, OTACISIIUCH OT MEPBUYHOIO My4Ka
U MICHTHHULIUPOBAIHCH B (POKAJIBHON IIIOCKOCTH JICTEK-

Yu. E. Penionzhkevich, V. V.Samarin, S. M. Lukyanov, V. A. Maslov, K. Borcha

Fast Alpha Particles in Reactions of
48Ca and °6Fe with Ta and U Nuclei

The interaction of two complex nuclei can be accom-
panied by the emission of a large number of alpha parti-
cles. Several components are observed in energy spectra
of these particles formed in reactions with heavy ions: one
of them is evaporation particles, the other — high-energy
particles with an angular distribution peaked forward and
a maximum yield of particles at the energy corresponding
to the velocity of bombarding ions. The emission of fast
alpha particles in collision and fusion of nuclei is highly
interesting in terms of the production of cold heavy nuclei.

The differential cross sections for the emission of al-
pha particles varying with the energy of an emitted alpha
particle were measured in reactions with 48Ca and °Fe
beams and 238U and !31Ta targets using the high-resolu-
tion magnetic analyzer MAVR [1]. The experimental data,
including the previously published data we obtained in ex-
periments with 22Ne [2] and #8Ca [3] beams, were analyzed
using the kinematics of two- and three-body reaction exit

channels. Figure 1 shows energy spectra of alpha particles
for the !81Ta + 22Ne reaction measured at different angles
together with the calculated spectrum of alpha particles
evaporated from the compound nucleus. The experimental
and calculated spectra are shown to differ greatly, which
once again provides evidence for a significant increase in
the yield of alpha particles in the region of small angles.
The experiment was performed with 5°Fe ion beams
accelerated to 320 MeV and reacting with the !81Ta and
238U targets employing the JINR FLNR U400 cyclotron.
Alpha particles produced in the reaction were emitted
from the target and then focused by a doublet of quadru-
pole lenses upon entering the magnetic analyzer, separated
from the primary beam, and identified in the focal plane of
the detector system consisting of two semi-conductor tele-
scopes. They were identified by the charge number Z and
mass number A, their energy loss AE, and total energy E.
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Fig. 1. Energy spectra of alpha particles measured at 0° (squares),
10° (triangles), 20° (dots), 40° (circles), 90° (stars) for the
22Ne + 181Ta reaction at the energy Ejp = 178 MeV (Ey, =
158.7 MeV) [2]. The dashed line shows a spectrum calculated at
90° within the compound nucleus evaporation model. The arrow
at the top corresponds to the height of the Coulomb barrier in the
exit channel '99T1 + 4He (20.3 MeV). The arrow at the bottom in-
dicates the kinematic limit (125.4 MeV) of the two-body reaction
channel in the center-of-mass system
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Puc. 1. DHepreTnyeckue CHEKTpsl anb(a-4acTHL, U3MEPEHHEIE
nox yrmamu 0° (kBagpatsr), 10° (Tpeyronsaukn), 20° (dpuonero-
BbIE KpYXKH), 40° (3eneHble KpyKkn), 90° (3Be31b1) AT peaKIiu
22Ne + '81Ta npu sueprum Ejyy = 178 MaB (Eg, = 158,7 MaB) [2].
I TpuxoBoil TMHMEN MOKa3aH CHEKTpP, PACCUYMTAHHBIA AJIS yIya
90° B Moneny WcHapeHus U3 KommayHA-sapa. CTpenka BBEpXY
COOTBETCTBYET BBICOTE KYJOHOBCKOTO Gapbepa BHIXOAHOTO KaHa-
na 199T1 + 4He 20,3 M»B, cTpeska BHU3Y yKa3bIBaeT KMHEMATH-
YeCKHH MPeJielt ABYXTeIbHOTO KaHala PeaKliH B C. I1. M., PABHBII
125,4 MsB

TOPHOM CUCTEMOM, COCTOSALIEN U3 IBYX MOJIYIPOBOAHUKO-
BBIX TEJIECKOTOB. M IeHTH(HKAIMS BBITOTHSIIACE 110 3apsi-
Iy Z ¥ MaccoBOMy 4ucity A siep, TI0 oTepe UMH SHEPTUU
AE w nx nonuotit sneprum E.

Juddepenunansuble cedyeHus Bpuieta 1oy yriaom 0°
anbga-yactunl B peaknusax °Fe + 233U u 0Fe + 181Ta,
Npe/ICTaBICHHbIE HA PUC. 2, IEMOHCTPUPYIOT 3aBUCUMOCTb
oT 3apsiza (M MaccoOBOTO YHUCIIA) Apa-MHIICHN. BBIxom anb-
(ha-gacTHIl CyIIECTBEHHO BBIIIE ISl OOJIEE TSKEIIOTO siApa
238U co cnabo cBs3aHHOM abda-yacTuiei (SHEPrus ajb-
(ha-yacTu1l, UCITycKaeMbIX NpH anbga-pacnane, 4,27 MaB,
oM., Hanpumep, NRV [4]), crabunbnoe sapo 181Ta anb-
(a-pacraja He HCHBITBIBAeT. MaKCUMaIbHBIH BBIXOJ
anb(a-uactul 11 peakuuil 48Ca + 181Ta, 48Ca + 238U u
56Fe + 181Tq, kak u s peaxiuu 22Ne + 181Ta, nabmonancs
TIpY SHEpPTuM anb(a-4acTHIl, COOTBETCTBYIOIICH B cucTe-

Puc. 2. DHepreTHUECKHE CIIEKTPHI alb(a-uacTuIl, ©3MEPEHHBIE Mol yrioM 0° B peakiusax Ha MumieHsx 238U (kpyKKH, IITPUXOBask KPH-
Basl M IITPUXOBBIE CTpesiky) U 181 Ta (TpeyronbHUKH, CIUIONTHBIC KPUBBIE U CILIONIHBIE CTPENKHU): &) s Tyuka sjep S°Fe ¢ sHeprueii
320 M>B; b) s myuxos sinep *8Ca ¢ sueprueii 270 MoB na mutnenn 233U u ¢ sueprueii 261 MoB na mummenu 181 Ta, nanusie n3 pabotst
[3]; KpUBBIE IPOBEICHBI TTYTEM CIVIAXKUBAHUS TAHHBIX CTUTaiHaMu. CTPEJTKH BBEPXY YKa3bIBAIOT 3HAYCHHUS SHEPTUHU, COOTBETCTBYIONIHE
B C.11. M. DHEPIUH, PABHOI BBICOTE KYJOHOBCKOTO Gaphepa BHIXOIHOTO KaHajla «TskeNbli Gparment» + *He
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Fig.2. Energy spectra of alpha particles measured at 0° in reactions with the 238U (circles, a dashed curve, and dashed arrows) and 8! Ta
targets (triangles, solid curves and solid arrows): a) for the 320-MeV beam of 5°Fe nuclei; b) for the beams of #8Ca nuclei bombarding
the 238U target with the energy of 270 MeV and the !81Ta target with 261 MeV (data taken from [3]). The curves are fitted to data with
smoothing splines. The arrows at the top indicate the energy corresponding to that in the center of mass, which coincided with the height
of the Coulomb barrier in the exit channel “a heavy fragment” + 4He
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Me LIEHTpa Macc SHEePruH, PaBHOH BBICOTE KYIOHOBCKOTO
Gapbepa BEIXOIHOTO KaHANA «TsKeNbli hparment» + 4He.

Jnddepennmanapable ceUeHUs BbIIETa alb(a-qacTHIl
B peakuuax 22Ne + 181Ta, 48Ca + 181Ta u 5%Fe + 181Ta nox
yriom 0° mpencraBnensl Ha puc.3. Cedenue oOpa3oBa-
HUs anb(da-4acTHIl BO BCEM JMalia3oHe DHEPrHil OKa3za-
J0ch ONM3KUM 11s snep-cHapanos 22Ne, S°Fe ¢ sHepru-
SIMU  OTJICJICHUS aJib(a-4acTHIbl COOTBETCTBCHHO 9,7 W
7,6 MaB [4]. Jlns HeliTpoHou36bITouHbIX gep “8Ca ¢ aHo-
MaJIbHO OOJIBIIOW 3HEpPrHell OTAeNeHUs aib(a-4acTHIII
14,4 M»aB ceuenne o6pa3oBaHus anb(a-gacTHIl B peaKIInN
48Ca + 181Ta cymecTBeHHO MeHbIIe, yeM s saaep 22Ne,
56Fe. Takum 00pa3oM, XapakTep SHEPreTHYEeCKUX CHeK-
TPOB aib(da-4acTuIl OMPEICIIeTCs, B OCHOBHOM, CBOW-
CTBaMH TSDKEJNBIX SIIEP-MUIICHEH U, B MEHBIIICH CTETNeHH,
CBOMCTBaMH siJiep HAJIETAOIIETO IyUKa.

B peakuusax 22Ne + 181Ta, 48Ca + 181Ta suepruu
BCEX 3aperMCTPUPOBAHHBIX anb(a-4acTUI[ HE MPEBOC-
XOJIMJIM COOTBETCTBYIOIIMX KHHEMATHUECKUX IPEICIOB
JIByXTEIILHOTO KaHala PeakKiliu. YCKOpPEHHE Crajia cede-
HUSI BbUIETA alb(ha-4acTHIl IPU NPHOIIKSHUH K TaKOMY
npeeny ¢ OONBIIONH BEPOSTHOCTHIO YKA3bIBAET WMEHHO
Ha JIByXTEJIbHbIM BBIXOAHOM KaHall peakuuid. B peakuuu
56Fe + 181Ta peGonpias yacTh 3aperuCTPUPOBAHHBIX Allb-
(ha-yacTHIl UIMea SHEPTHH, TPEBOCXOISIIHIE JIBYXTEIIbHbIH
KuHeMaTnyeckuil npezaen. OHU MODIH OBbITh HCITYIIEHBI

The differential cross sections for the emission
of alpha particles at the angle of 0° in the °Fe + 238U
and *°Fe + !81Ta reactions depicted in Fig.2 show the
dependence of the target nucleus on the charge (and mass
number). The yield of alpha particles was substantially
higher for the heavier nucleus 233U with a weakly bound
alpha particle (energy of alpha particles emitted during
alpha decay was 4.27 MeV; see, for example, NRV [4]).
The stable '81Ta nucleus did not undergo alpha decay. The
maximum yield of alpha particles from the *8Ca + !81Ta,
4BCa + 238U and >°Fe + !81Ta reactions, as from the
22Ne + 181Ta reaction, was observed when the energy of
alpha particles corresponding to that in the center of mass
coincided with the Coulomb barrier height in the exit
channel “a heavy fragment” + “He.

Figure 3 shows the differential cross sections for
the emission of alpha particles in the 22Ne + 18ITa,
48Ca + 181Ta, and 7%Fe + 181Ta reactions at the angle of 0°.
The production cross section of alpha particles in the entire
energy range turned out to be similar for the two projec-
tile nuclei 22Ne and 3%Fe with the separation energies of
alpha particles at 9.7 and 7.6 MeV, respectively [4]. With
regard to neutron-rich 48Ca nuclei with abnormally high al-
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Puc.3. DHeprernueckue CrekTpsl anb(a-4acThLl, U3MEPEHHBIE
non yrom 0° B peakuusx Ha mumenn '$1Ta ¢ myukamu snep
56Fe ¢ smeprueit 320 M»>B (TpeyroibHHMKH, CIUIOIIHAS KpH-
Bas), 22Ne ¢ smeprueii 178 M»B (kBaapaTsl, IITPUXOBAsT KPH-
Bas) u *8Ca ¢ smeprueii 261 M>B (KpyKKH, IITPUXITYHKTHPHAS
kpuBasi). KpuBble NpPOBEIEHbI IyTeM CIIaKMBAHHS JaHHBIX
crutaitHamu.  CTpenkaMu TIOKa3aHbl SHEPrus anb(a-4acTHil,
COOTBETCTBYIOIIAS, KHHEMATHYECKHM Ipe/iesaM JBYXTEJbHBIX
KaHAJOB peakuuii ¢ supamu >°Fe (cmmommas crpenka), 48Ca
(mrpuxmynktupHas) u 22Ne (mrpuxopas). Toueunas Kpusas
anst siiep °Fe — mporHosupyeMblil BKIIaJL By XTENLHOTO KaHa-
na %Fe + 181Ta — 233Bk + 4He, yuacTok A 3a KHHEMATHIECKUM
NPEIJIOM JBYXTEJIBHOTO KaHalla MOXeT OBbIThb 00yCIOBICH
BKJIAZIOM TPEXTenbHOTO KaHana S°Fe + 181Ta — 12C + 221pa + 4He
¢ KHHEMaTHYeCKUM mipezesoM 136 MaB
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Fig. 3. Energy spectra of alpha particles measured at the angle
of 0° in reactions involving the 18!Ta target and the beams of
56Fe nuclei with the energy of 320 MeV (triangles, a solid curve),
the 178-MeV beams of 22Ne nuclei (squares, a dashed curve),
and the 261-MeV beams of 48Ca nuclei (circles, a dash-dotted
curve). The curves are fitted to data with smoothing splines. The
arrows indicate the energies of alpha particles corresponding to
the kinematic limits of two-body channels for the reactions with
56Fe (a solid arrow), 48Ca (a dash-dotted arrow), and 22Ne nu-
clei (a dashed arrow). The dotted curve for °Fe nuclei corre-
sponds to the predicted contribution from the two-body channel
50Fe + 181Ta — 233Bk + 4He; section A beyond the kinematic
limit of the two-body channel may be due to the contribution
from the three-body channel 5°Fe + 181Ta — 12C + 221Pa + 4He
with a kinematic limit of 136 MeV

pha-particle separation energy (14.4 MeV), the production
cross section of alpha particles in the 8Ca + 181Ta reaction
was significantly lower than that for the 22Ne and °Fe nu-
clei. Therefore, energy spectra of alpha particles are mostly
characterized by the properties of heavy target nuclei and,
to a lesser extent, by the properties of a projectile.

The energies of all alpha particles registered in the
22Ne + 181Ta and *8Ca + !81Ta reactions did not exceed the
corresponding kinematic limits of the two-body reaction
channel. An accelerating decrease in the emission cross
section of alpha particles, when approaching such a limit,
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Puc. 4. IInOTHOCTB BEPOSITHOCTH (B C. I1. M. 1 B JIOTapU(PMHUECKOM
MacmTabe) anbha-uactumsl sapa S°Fe (a—C) u sapa 81Ta (d-f)
npu ciusaun anep J°Fe + 181Ta ¢ smeprueit Ejy, = 320 M»aB,
E.m = 244 MbB, npunenbHbIi mapaMeTp CTOJIKHOBEHHUSI PaBEH
4 ¢m. Xomy BpeMEHHM COOTBETCTBYET TOPSIOK CBEPXY BHH3.
OKpY’KHOCTH COOTBETCTBYIOT PaJiiycaM sep, ONpenesieMbIM
o dopmyrne R = 1,27 A3 M
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Fig. 4. The probability density (in the center-of-mass system and
on a logarithmic scale) of an alpha particle of the °Fe nucleus
(a—c) and !31Ta nucleus (d—f) in the fusion of 5°Fe and !3!Ta nu-
clei at Ejp =320 MeV, E, = 244 MeV in the laboratory system,
an impact parameter being 4 fm. See from the top downwards.
Circles correspond to nuclei radii determined by the formula
R=127Al3 fm

points to the very two-body reaction exit channel. A small
fraction of alpha particles registered in the °Fe + 181Ta
reaction had energies exceeding the two-body kinematic
limit. They could be emitted in the three-body channel
56Fe + 181Ta — 12C + 221Pa + 4He with a kinematic limit
of 136 MeV. Such three-body reaction channels leading to
the formation of two heavy nuclei are the result of incom-
plete fusion of nuclei and the transfer of a considerable
number of nucleons from the projectile nucleus to the tar-
get nucleus.

The theoretical analysis of the results was conducted
using the time-dependent Schrodinger equation for alpha
clusters in the projectile nucleus and target nucleus [5, 6].
The colliding nuclei overcome the Coulomb barrier and, af-
ter touching each other by their surfaces, overlap, resulting
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B TpexTenbHOM KaHane S°Fe + 181Ta — 12C + 221P3 + 4He
¢ KMHeMaTrudeckuM npezaenaom 136 MaB. Takue Tpexrens-
HBbIE KaHalbl peaknuii ¢ 00pa3oBaHHEM JBYX TSDKENBIX
SIep SIBISIOTCS PE3yJIbTaTOM HEIOJIHOTO CIUSIHUS siep U
nepeadyr OOJBIIOTO YMCiia HYKJIOHOB OT spa-cHapsiia
ANpPY-MHIICHH.

Teopernueckuii aHalM3 TOJYYEHHBIX pPE3YJIbTaTOB
MIPOBEJICH C HMCTOJIb30BAHNEM HECTAlMOHAPHOTO ypaBHE-
Hus lpenunrepa uist anbga-KinacTepoB sapa-cHapsiia 1
siApa-MUILEHH [5, 6]. B xoae cTONKHOBEHUS A1pa MPEoao-
JICBAIOT KYJIOHOBCKHI Oapbep M Mociie KacaHust IIOBEPXHO-
CTell HAUMHAIOT NePEKPBIBATHCS, ATO BEJIET K IIepepacnpe-
JIETICHNIO HYKJIOHOB siziep. Jist omucaHus 3TOro mnpoiecca
UCIIONB30BaIach MPOCTEHIAs MOZeNb: OT Oojlee JIEerkoro
siIpa-cHapsiia OoJee TSDKEIIOMY SIIpY-MHILICHH Iepefa-
BaJIaCh JIOJIs. HYKJIOHOB, COOTBETCTBYIOIIAs Jiojie o0beMa
siIpa-cHapsi/ia, OKa3aBILIErocss BHYTpU oObeMa siapa-MH-
IIeHW. YpaBHEHMS ABMKEHHs LIEHTPOB Macc siAEP BKIIIO-
Yali TaKoe IepepacipeneneHne macc sipep. Ha puc.4
TOKa3aHbl TIPHMEPBI SBOTIONUH MIIOTHOCTH BEPOSITHOCTH
anb(a-yacTuibl, chOpMUpOBaBILEHcs (C HEKOTOPOW Be-
POSITHOCTBIO) B sizipe-cHapse *°Fe (a—C) u supe-MUILEHH
181Ta (d—f) npu cronknoBenuu saep °Fe, 181Ta ¢ snep-
rueit Ejn = 320 MaB, E,,, = 244 M5B u npunensHsiM
mapaMeTpoM cTonkHOoBeHHs 4 ¢Mm. Ilpu cOmmxeHun saep
HapacTarolee KyJOHOBCKOE IMOJIE MEIIEHHO W3MEHsSeT

in the rearrangement of nucleons in nuclei. A simple model
was used to describe the process: a fraction of nucleons
was transferred from a light projectile nucleus to a heavier
target nucleus, which corresponded to the volume in the
projectile nucleus inside the target nucleus. The center-of-
mass equations of motion included such mass rearrange-
ment of nuclei. Figure 4 shows the examples of evolution
of the probability density of an alpha particle formed (with
a certain probability) in the projectile nucleus S°Fe (a—C)
and the target nucleus !8!Ta (d-f) in the 3°Fe + 181Ta colli-
sion at the energy Ejp =320 MeV, E.,, =244 MeV and with
an impact parameter of 4 fm. As nuclei were approaching
cach other, the increasing strength of the Coulomb field
gradually changed wave functions W(r, t) and probabili-
ty densities [¥(r, t)|? of alpha particles so that in each of
the nuclei they shifted farthest away from the approaching
nucleus (Fig.4, a and d). Owning to the drastic change in
the potential energy during the close contact of nuclei, the
localization of the wave functions of alpha particles took
place, and their average energy increased (Fig.4, b and e).
As a result, alpha particles tunneled through the Coulomb
barrier during the capture of the projectile nucleus by the
target nucleus and flew out forward from the target nucleus




B JIABOPATOPUAX MHCTUTYTA

BorHOBBIe QyHKIHH ‘P(r, t) ¥ MIOTHOCTH BEPOATHOCTH
[¥(r, t)]> anbda-uacTuil Tak, YTO B KaXkJIOM U3 SJIEP OHU
CMEIIAIOTCS B HauboJee ylaaleHHyI0 OT HMpHOIMKaroIe-
rocs siapa yacthb (cM. puc.4, a u d). [lpu TecHOM KOHTaKTe
sIIep M3-3a PE3KOTO M3MEHEHUS! MMOTeHINALHON YHEPTHN
MPOUCXOIUT JIOKAJIM3ALUs BOTHOBBIX (QYHKIMH anbda-ua-
CTHI, U UX CpPEaHssl dHeprusi Bo3pacraer (cMm. puc.4,b
u €). B pesynprare anpda-gacTHIBI TYHHETHPYIOT Yepe3
KYJIOHOBCKHMH Oapbep Ha CTaJMW 3axBara sijpa-cHapsja
SIIPOM-MHUIIEHBIO W BBIJIECTAIOT B CHCTEME LIEHTpa Macc
U3 sIpa-MUIICHH BIIEpeN, a W3 syipa-CHapsiaa — Hazaj
(cMm. puc.4,c u f). Jlokanuzauusi anbgha-4yacTuil B sape
56Fe B obmactu, yJaleHHOH OT sjapa-MHILIEHH, ¢ 00pa-
30BaHMEM M3 HUX Kiactepa '2C MOMET CIIYXHTh MpH-
YUHON TpeXTeNbHOro KaHana peakuuu “°Fe + 181Ta —
12C + 221pa + 4He. O6pasyromeecs sapo '2C He 3axBa-
TBIBAETCS SIIPOM-MHIIEHBIO, a BBUIETACT Ha3a] B CHCTEME
LIEHTpPa Macc.

B HecrannoHapHOM NO/IX0/1€ YCTaHOBJICHBI JiBa MeXa-
HHU3Ma BBUIETa HEPABHOBECHBIX allb(a-dacTUI] MIPU CIHS-
HUH siziep: U3 Oosiee JIerkoro siapa-cHapsa (Tie MeHbIe
BEpOATHOCTh (hOpMHpPOBaHUS anb(a-Kiactepa) Has3al B
CHCTeMe LIEHTPa Macc U U3 OoJiee TSHKEIIOTo sIpa-MULICHH
(tme BeposATHOCTH (POPMHUPOBaHUS alb(a-KiIacTepa 00Ib-
1Ie) BIEpEl, KOTOPbIE MOTYT COOTBETCTBOBATh KHHEMa-
TUYECKOW Mojenu NByX uctouyHukoB [7]. [lokazano, uro
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«BBIOMBaHUE» ab(a-dacTHIl U3 SAPa-MUIICHH CTAHOBHT-
Csl BEPOSITHBIM TIPH 3aXBaTe SAPOM-MHIICHBIO sIpa-cHapsI-
nma ¢ Z < 20 wiu nepenade emy OT siapa-cHapsiaa ¢ Z > 20
HEKOTOPOTO KPUTHUECKOTO 3apsijia (Yuciia MpOTOHOB) B XO-
JIe MHOTOHYKJIOHHBIX TTepefad (MM HETOJHOTO CIHMSHUS
saaep).
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in the center-of-mass system but backward from the projec-
tile nucleus (Fig.4, ¢ and f). The localization of alpha parti-
cles in the 5°Fe nucleus in the region far away from the tar-
get nucleus leading to the formation of the '2C cluster may
be assigned as being the origin of the three-body reaction
channel 5¢Fe + !81Ta — 12C + 221Pa + 4He. The formed 12C
nucleus was not captured by the target nucleus but emitted
in the backward direction in the center-of-mass system.

Within the non-stationary approach, two mechanisms
were established for the emission of non-equilibrium alpha
particles during the fusion of nuclei: one from a lighter
projectile nucleus (where the probability of the formation
of an alpha cluster is lower) in the backward direction in
the center-of-mass system and the other from a heavier tar-
get nucleus (where the probability for the formation of an
alpha cluster is higher). Both can correspond to the kine-
matic model for the two sources [7]. The “knocking out”
of alpha particles from the target nucleus was shown to
most likely occur during the capture of the projectile nu-
cleus with Z < 20 by the target nucleus or the transfer to
the latter of a certain critical charge (number of protons)
from the projectile nucleus with Z > 20 during multi-nu-
cleon transfer (or incomplete fusion of nuclei).
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CECCHVA YYEHOIO COBETA OUAN

17 ceHTAOps B chopmaTte BUAEOKOHepeHUuun co-
crosanacb 128-a ceccusa YyeHoro coseta OUAU nopg
npencepnatenbcTBoM aAupekropa UHctutyta B.A.Mar-
BeeBa U npodeccopa HaunoHanbHOro nHcTUTyTa hun-
3UKU U agepHon TexHonorn um. X. Xyny6es K.Bopum
(ByxapecT, PyMbIHUA).

B.A.MatBeeB cpgenan BCECTOPOHHWA aoknag, no-
CBSILLEHHbIN paboTe WHcTUTyTa B nepuop naHaemum
COVID-19, pelueHnsm oyepenHon ceccum Komuteta non-
HOMOYHbIX nNpeacTtasuTenen OMAWN, cocTosBLUECS B UtO-
He 2020 r. B popmaTe BUOEOKOH(MEPEHLNN, HAYYHO-TEX-
HUYECKMM [OOCTUXKEHUSIM MO OCHOBHBIM HamnpaBeHUsiM
nearenbHocTn VIHCTUTYTA, a Takke HeJaBHUM CODbITUAM B
obnacTtn coTpyaHMYeCcTBa C MHCTUTYTaMu U OpraHm3auus-
mu-naptHepamun ONAN.

C poknagamu o peKkoMeHZauusix MporpamMmHO-KOH-
cynbTaTMBHbLIX KoMuTeToB BhicTynunu: W. Leppys (MKK no
dumsuke yactuy), M.JlesutoBuy (MKK no saepHon dusm-
ke), O.J1.Hagb (MKK no dounanke koHOEHCUPOBaHHbLIX cpen).

Bbino yTBEPKAEHO PELLEHME XIOPU O MPUCYXXOEHUU
npemun nm. B.T1. [xenenosa.

CocTtosanocb yTBepXaeH1e B AOMKHOCTAX 3aMeCcTuTe-
nen anpektopa J1AP.

O6Lwme nonoxeHusi pesonoumUn. 3acnylias goKknag,
anpektopa OVAN B. A.MaTBeeBa, Y4eHblli COBET BbICOKO
oueHun yeunua gupekuun OUAN, npegnpuHimaemblie ans
obecneyeHnsa ctabunbHom pabotbl HCTUTYTa B yCrOBMAX
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naHgemun COVID-19, n mepbl No oxpaHe 300pOBbs CO-
TpyaHukos OUAU n nprHumaembIx nuu,.

Y4YeHbI COBET OTMETUI HOBbIE JOCTVXXEHWUS B CO3a-
HUW 1 pa3BUTUM MaBHbIX ycTaHoBok OUAWN, B yacTHOCTHU:

— ycnexu B CO34aHUM MpoekTa Kracca MeracameHc
«Komnnekc NICA», BKkno4as yHWKanbHble TEXHOMornye-
CKMe OOCTUXKEHUS W MONyYeHne nepBbiX HayYHbIX pe3yrb-
TaTtoB, B TOM 4ucrne yHKLMOHMPOBaHWE Ha perynsipHomn
ocHoBe HabnopartensHoro coeTa no npoekty NICA u ko-
MuTeTa Mo aHanuay 3atpaTt 1 rpadwvkam paboTt no atomy
NPOEKTY, a Takke nognucaHve psiaa COOTBETCTBYHOLLMX CO-
rnaweHui o cotpygHmndectse OVAN c LieHTpom no nayve-
HUIO TSXKenbIX noHoB uM. I. lenbmronbua (GSI, MNepmanus),
¢ ®enepanbHbIM MMHUCTEPCTBOM 06pa30BaHNUst 1 Hay4HbIX
uccnepnosanuii (BMBF, F'epmanust) n ¢ MUHMCTEPCTBOM Ha-
yku 1 TexHonoruii KHP;

— MOJHY0 TOTOBHOCTb yckoputens [L-280 k npoBe-
[OEHVI0 SKCnepuMeHTa NepBOro AHs, BKITHOYAsS MOArOTOBKY
MULLEHN U3 amepuumnsa-243, nony4yeHve nyyka kanbuus-48
BbICOKOW WMHTEHCUBHOCTW, MPOBEOEHNE CEepuUn TEeCTOBbIX
3KCMEPUMEHTOB, a TakkKe CTapT HOBOro mexnabopaTop-
Horo npoekTa JIAP, NIUT n NIT® «CeepxTaxenbie agpa u
aToMbl: Npefensl Macc saep u rpaHvubl MNeproanyeckon
Tabnuubl MeHgeneesay, nogaepxaHHoro MyHucTepcTeom
Hayku 1 Bbicllero obpasoBaHus PP B pamkax KOHKypca
rPaHTOB Ha peanu3auuio KpymnHbIX Hay4YHbIX MPOEKTOB MO
NPYOPUTETHBIM HaMpaBreHNsM Hay4YHO-TEXHOMOrM4YeCcKoro
pas3BuTus;

The 128th session of the JINR Scientific Council
took place by videoconference on 17 September. It
was chaired by JINR Director V. Matveev and Professor
C.Borcea of the H. Hulubei National Institute of Physics
and Nuclear Engineering (Bucharest, Romania).

V.Matveev delivered a comprehensive report covering
information about JINR’s operation during the COVID-19
pandemic, the decisions of the latest session of the JINR
Committee of Plenipotentiaries held by videoconference in
June 2020, recent achievements in science and technol-
ogy in the main areas of JINR activities as well as recent
events in JINR’s cooperation with its partner institutions
and organizations.

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

The Scientific Council approved the Jury’s recommen-
dation on the award of the V. Dzhelepov Prize.

The endorsement of appointments of FLNR Deputy
Directors was held at the session.

General Considerations of the Resolution. Follow-
ing the report by JINR Director V.Matveev, the Scientific
Council appreciated the efforts being undertaken by the

EI

JINR Directorate to ensure the stable operation of JINR
under conditions of the COVID-19 pandemic and of health
protection measures for the staff and visitors.

The Scientific Council recognized recent achieve-
ments in implementing and developing JINR'’s major facili-
ties, in particular:

— the progress achieved in constructing the NICA
megascience complex including a unique technological
accomplishment accompanied by obtaining the first sci-
entific results, the regular functioning of the Supervisory
Board of the NICA Complex Project and its Cost and
Schedule Review Committee, the signing of several ded-
icated agreements on cooperation between JINR and the
Helmholtz Centre for Heavy lon Research (GSI, Germany),
the Federal Ministry of Education and Research (BMBF,
Germany), and the Ministry of Science and Technology of
the People’s Republic of China;

— the full readiness of the DC-280 accelerator for the
start of Day-1 experiment, including preparing the ameri-
cium-243 target, obtaining a calcium-48 beam of high in-
tensity, and performing a series of test experiments as well
as launching a new cross-laboratory project of FLNR, LIT
and BLTP entitled “Superheavy nuclei and atoms: Limits
of nuclear mass and boundaries of the Periodic Table” and
supported by the Russian Ministry of Science and Higher




CECCUA YYEHOI'O COBETA OUNAN

L
SESSION OF THE JINR SCIENTIFIC COUNCIL

Jy6Ha, 17 ceHTsOps.
128-s1 ceccust Yuenoro coera OUSNU

Education within a grant competition for realizing large-
scale research projects in the priority fields of scientific and
technological development;

— the increased effective volume of the Baikal-GVD
detector, which reached 0.35 km?3 after the installation of
two new clusters in February—April 2020, and the contin-
uous development of the entire Neutrino Programme of
JINR with its new results obtained in the experiments with
JINR'’s participation;

— the further development of the User Programme
for the IBR-2 spectrometers and the efforts being made by
the Frank Laboratory of Neutron Physics to meet the user
needs by updating the IBR-2 working schedule, which was
shifted due to the COVID-19 lockdown period;

— the progress in development of the Multifunctional
Information and Computing Complex, including the recent
integration, through the DIRAC Interware, of JINR’s major
computing resources: Tier1 and Tier2 grid components, the
“Govorun” supercomputer, the NICA cluster, the cluster of
the National Autonomous University of Mexico, and JINR
storage resources.

The Scientific Council welcomed the new initiatives
in the cooperation format between JINR and BMBF, which
will focus on three key fields, each regulated by its steer-
ing committee: Heisenberg—Landau Programme, Neutron
Research, and Young Scientists Programme. The Scientific
Council also noted a series of events and meetings held
within the framework of cooperation with Azerbaijan,
France, Russia, Serbia, South Africa as well as with CERN.

The Scientific Council commended the efforts being
undertaken by the JINR Directorate to ensure the competi-

Dubna, 17 September.
The 128th session of the JINR Scientific Council

tive level of remuneration for JINR’s highly qualified staff by
establishing an Incentive Fund and developing the corre-
sponding Regulations for its use.

The Scientific Council welcomed the preparation by
the JINR Directorate of a plan of activities for the year 2021
dedicated to the celebration of the 65th anniversary of the
Institute (26 March 2021) both at JINR and in Member
States.

Recommendations in Connection with the PACs.
The Scientific Council took note of the recommendations
made by the PACs at their meetings in June—July 2020,
as reported at this session by I|.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 2021.

Particle Physics. The Scientific Council was pleased
to note that, despite the difficult pandemic situation, the
Nuclotron—NICA project, including the infrastructure de-
velopments of the Veksler and Baldin Laboratory of High
Energy Physics, advanced well and, basically, at the nec-
essary pace. In particular, in spite of a two-month delay,
the tests of the main Booster systems were completed and
preparation work for launching the Booster synchrotron
was started. The Scientific Council seconded the concern
of the PAC for Particle Physics with the lack of sufficient
manpower for the collider magnet construction and tests
and urged the JINR management to take the necessary
steps to address this issue that otherwise could serious-
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— yBenuyeHne 3dekTMBHOrO obbema AeTekTopa
«bankan-BM», KOTOPbLIN Nocrne YyCTaHOBKW OBYX HOBbIX
knactepoB B (peBpane—anpene 2020 r. JOCTUI BEMUYMHBI
0,35 kM3, a Takke NMPoAorKeHVe passuTus HelTpuHHoN
nporpammbl VIHCTUTYTa B LIENIOM C €€ HOBbIMW Hay4HbIMU
pesyrnsraTtaMu, Nory4YeHHbIMIU B 3KCNEPUMEHTAX C y4acTu-
em OUNAN;

— pasBuTME Nporpammbl NONb3oBaTeNen cnekTpomMe-
TpoB NBP-2 n ycunusa, npegnpuHumaemsie Jlabopatopuen
HENTPOHHOM U3MKM ANA  YAOBMETBOPEHUSA 3arnpocoB
none3oBartenen nytem oOOHOBNeHus rpadumka paboTbl
MBP-2, koTophbIi ObiNn M3MEHEH BBUAOY OrpaHU4eHui, CBs-
3aHHbIX ¢ naHgemuent COVID-19;

— ycnexu B pasuTun MHOrodyHKLMOHANBHOIO WH-
(POPMaLMOHHO-BLIYUCIIUTENBHOTO KOMMMEKca, BKIo4vas
HeJaBHO OCYLUECTBMEHHYI WHTerpaumio MnocpencTBoM
cuctembl DIRAC Interware OCHOBHbIX BbIMMCIUTEMbHbLIX
pecypcoB OUAN: rpua-komnoHeHToB Tier-1 n Tier-2, cy-
nepkomnbtotepa «loBopyH», knactepa NICA, knactepa
HauuoHanbHOro aBTOHOMHOIO yHuMBepcuteta MeKCuku 1
pecypcoB xpaHeHusi faHHbIx OUNAN.

Y4yeHbll coBeT opobpun HOBblE MHULIMATUBBLI OTHO-
cuTenbHO dopmarta coTpygHudectsa mexagy OUAN wn
BMBF, koTopble ByayT cocpefoToyeHbl Ha Tpex KItoYeBbIX
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HanpaeneHnsx, KOOpPAWHUPYEMbIX COOTBETCTBYIOLLMMU
pyKkoBOAALMMM KOMUTETaMK: nporpamma «[lenseHbepr—
JlaHpay», HEWTPOHHbIE UCCNEfOBaHWA U NporpaMMa Arns
MOMOAbIX YYeHbIX. YUYeHbI COBET OTMETUN Takke psag Me-
POMNPUSITUI N BCTPEY, NPOBEAEHHBIX B paMKax COTPYAHNYe-
ctBa ¢ AsepbanmxaHoM, Poccuen, Cepbuen, OpaHumen,
tOxHom Adpukon, a Takke ¢ LIEPH.

Y4eHbI COBET BbICOKO OLEHUI YCUIUK, MpeanpuiHu-
maemble avpekumnen ONAN no obecneyeHno KOHKypeH-
TOCMOCOGHOrO YpOBHS oOnnaTbl Tpyda BbICOKOKBanudu-
umposaHHoro nepcoHana OUAN nytem cospgaHusa doHaa
CTUMYNNPOBaHWSA U Pa3paboTkn COOTBETCTBYHOLLENO NOMO-
XKEHWS O ero UCMOoNb30BaHUN.

YueHbI COBET MPUBETCTBOBAN MOATOTOBKY AVPEKLM-
en ONAN nnaHa meponpusTuin Ha 2021 1., NOCBSALLEHHbIX
npasgHoBaHuio 65-netus NHctutyTa (26 mMaprta 2021 r)
B OUAW n cTpaHax-yvacTHuUax.

PekomeHpgauuu B cBaA3u ¢ paborton MKK. YueHbin
COBET MPUHSAI K CBEAEHNIO pEKOMEHAALNN, BbipaboTaHHbIe
Ha Ceccusx NPOrpaMMHO-KOHCYIbTaTUBHbIX KOMUTETOB B
nioHe—untone 2020 r. 1 npeacTaBneHHble NpeacenaTenemM
[MKK no dumsuke yactuy U. Leppys, npeacenatenem NKK no
aaepHon pmsmke M. JleButoBuuem n npegcegatenem NKK

JlyOHa, okTs10ph. DoTOBBICTaBKA «baiikan. OXOTHUKH
3a HelTprHO». ABTOp (oTOrpaduii — y4acTHHK
MeXTyHapoaHoi koutabopanun «baiikam» b. A. Illaii6oHoB

Dubna, October. Photo exhibition “Baikal. Neutrino Hunters”.
The author of photos is B. Shaibonov, a participant of the Baikal
international collaboration
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no cmamnke KoHaeHcupoBaHHbIX cpeq [.J1. Hagem. YueHbin
coBeT npocun avpekumnto OUAU yyecTb 3T pekomeHaa-
unn npu cpopmmpoBaHuu NpobrneMHo-TeMaTUYECKOro nna-
Ha Hay4HO-MccnenoBaTenbCKMX paboT 1 MexayHapoaHOro
cotpygHuyectsa OUAN Ha 2021 r.

Qdu3uka yacmuy. Y4eHbll COBET C YOOBMETBOPEHNEM
OTMETWI, YTO, BOMPEKU TSHKEMOW CUTyauun ¢ NaHAeMUen
KopoHaBupyca, npoekT «HyknotpoH—NICA», Bkno4as uH-
dpacTtpykTypy Jlabopatopumn hr3uKN BBICOKUX SHEPTUNA,
peanu3soBbiBancsa 6e3 3agepXek U, B OCHOBHOM, B HyX-
HOM Temne. B yacTHOCTW, HECMOTPS Ha LBYXMECSYHbIN
NPOCTON, UCMbITAHUSI OCHOBHbLIX cucTeM Oyctepa Obinu
3aBepLUeHbl 1 Ha4aTa NOAroToBKa K 3amycKy CUMHXPOTPOHa
BycTepa. YueHbin coBeT pasgenun obecnokoeHHocTb MKK
no u3MKe 4YacTul, Mo MOBOAY OTCYTCTBUS [OCTaTOYHOM
pabouei cunbl 4NA CTPOUTENbCTBA M UCMbITAHUA MarHu-
TOB Konnamgepa u npussan pykosoactso OUNAN npegnpu-
HSATb HeoOXoauMble Lwarn Ans peweHnst 3Ton npobremei.
Y4yeHbin coBeT nogaepxan npockOy MNKK kak MOXHO cko-
pee obecneynTb MakCUMarbHO OOCTYMHYI 3HEPruo Hy-
knotpoHa 4,5 MB/HykmnoH.

Y4YeHbIi COBET BbLICOKO OLEHWM YCUIUS KOMaHAbl
BM@N, HanpaBneHHble Ha MOAEpPHU3aUMIO AeTekTopa
ON1s1 CeaHCOB MO (h13mnKe TsHKENbIX MOHOB, 3anfaHUpPOBaH-
Hbix Ha 2021 1. 1 ganee, a Takke Ha 3aBepLUEHNe aHanusa
OaHHbIX MO KOPOTKOAENCTBYOLLUM KOPPENAUUaM nap Hy-
KIMOHOB B peakuusix ¢ 06paTHOM KMHEMAaTWUKOW, U3MEpEH-
HbIX Ha HYKITOTPOHE.
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Y4eHbIl COBET OTMETUN ycrnexu B cbopke 1 Npon3Boa-
cTBe OorblUMHCTBA KOMMOHEHTOB AeTtekTopa MPD, npe-
AYCMOTPEHHBIX €ro HayanbHOM KOHdUrypaumen, a takke
B NMPOW3BOACTBE BHYTPEHHEW TPEKOBON cucTeMbl. BmecTe
¢ lMporpamMmmHO-KOHCYNLTaTUBHBIM KOMUTETOM MO bU3nke
YacTuy YyeHbli COBET 06ECMNOKOEH 3aePXKKOM B CO34aHUN
ECAL n ee BnusHMEM Ha BbINONTHEHNE (PUNYECKON NMPO-
rpamMmbl, MOCKOSbKY Ha NEPBOM 3Tane B HacToslLLee BpeMs
npegycmoTpeHa paboTa TOnbKo MOMOBWHLI AETEKTOpa, a
3arnyck BTOpOW MOMOBWHbI OXMAaaeTcs Ha 6onee nos3gHem
aTane. Y4yeHbli COBET BbICOKO OLIEHUST MOAENMPOBaHUE
PU3NYECKMX NPOLIECCOB NPU MOArOTOBKE 3KCMEPUMEHTOB
Ha nepBbIx Nyykax saep Ha MPD 1 npuBeTcTBOBanN nnaHbl
Nno akTMBU3aLUW 3TUX YCUNNIA. YYEHbIN COBET Noaaepxarn
pekomeHgauuto MKK npoanute npoekt MPD go koHua
2025 1. ¢ nepBbIM MPUOPUTETOM.

YueHnbin coBeT npussan rpynny ONAN B akcneprmMeH-
Te COMPASS paclwumnpntb CBOE yyacTve B aHanu3e AaH-
HbIX U pa3BMBaTb COBMECTHbIE paboTbl B hM3N4eCKoM aHa-
nu3e, 4Tobbl 0becneunTb Hay4yHoe NpusHaHve ABaguaTu-
netHen paboTkl rpynnbl B 3TOM npoekTe. o 3aBepLueHun
npoekta B 2022 r. rpynne crnepyet npopaboTtaTtb HOBble
BO3MOXHOCTK, Takue kak yyactme B npoektax MPD n SPD,
roe ee onbiT, 6e3ycnoBHO, HEOOXOAMM. Y4eHbIi COBET
onobpun pekomeHaaumio porpamMHO-KOHCYNETaTUBHOIO
komuteta o npoanenun npoekta COMPASS-II oo koHua
2022 r. ¢ nepBbIM MPUOPUTETOM.

ly impact the overall schedule of the NICA project. The
Scientific Council endorsed the PAC’s request that the
Nuclotron maximum energy of 4.5 GeV/nucleon should be
available as soon as possible.

The Scientific Council appreciated the efforts of the
BM@N team on upgrading the detector for the heavy-ion
physics runs planned for 2021 and beyond and on com-
pletion of the analysis of short-range correlations of nucle-
on pairs in inverse kinematic reactions measured at the
Nuclotron.

The Scientific Council welcomed the steady progress
in the assembly and production of most of the MPD detec-
tor components foreseen in the first-stage configuration as
well as in the production of the Inner Tracking System. At
the same time the Scientific Council shared the concern
of the Programme Advisory Committee for Particle Physics
regarding the delay in the ECAL construction and the re-
sulting impact on the physics programme, with only half of
the coverage foreseen now at the first stage while the sec-
ond half is expected at a later stage. The Scientific Council
appreciated the ongoing Monte Carlo simulations of the
detector and physics processes in preparation for the first
beams in MPD, and welcomed the plans to intensify these
efforts. The Scientific Council supported the PAC’s recom-
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mendation on extension of the MPD project until the end of
2025 with first priority.

The Scientific Council encouraged the JINR team in
the COMPASS experiment to enhance its participation in
the data analysis and develop collaborative work for the
physics exploitation of the data in order to secure scien-
tific recognition of the group’s two-decade-long work in
COMPASS. By the project completion in 2022, the group
should explore new opportunities like e.g. MPD and SPD
where its experience is certainly very much needed. The
Scientific Council endorsed the Programme Advisory
Committee’s recommendation concerning extension of the
COMPASS-II project until the end of 2022 with first priority.

The Scientific Council recognized that the TAIGA proj-
ect has a solid in-house component with significant interna-
tional participation. The JINR group is playing an important
role in the TAIGA collaboration for the design and production
of the Imaging Atmospheric Cherenkov Telescopes (IACTs),
but its participation in the data analysis should be strength-
ened. Publication of the methodological results obtained by
the group should be carried out more actively. The Scientific
Council endorsed the PAC’s recommendation on extension
of the TAIGA project until the end of 2023 with first priority.

The Scientific Council appreciated the high quality of
the work performed by the JINR group in the Daya Bay and
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YyeHbln coBeT oTMeTun, 4to npoekt TAIGA nmeet
COMNMUOHYH COCTaBMsoLLyt0, 06ecneveHHy BHYTPEHHUMU
pecypcamu, U 3Ha4YuUTENbHOE MeXAyHapoOHOe yyacTue.
pynna OUAW urpaet BaxHyt0 pornb B COTPYAHMYECTBE
TAIGA no paspaboTke M NPOM3BOACTBY aTMOCHEPHbIX
YEepPEHKOBCKMNX TEMECKONOB, HO y4YacTue rpynmnbl B aHanu-
3e [aHHbIX criegyeT ycunutb. [Nybnukauus nonyyYeHHbIX
rpynnov MeToauYecKMx pesyrnbTaToB [AOIKHA OCYLLEeCT-
BNATbCA Gonee akTUBHO. Y4eHbI cOBET ogobpun peko-
mMeHZaumio [MporpaMMHO-KOHCYNbTaTUBHOMO  KOMUTETa
npoanutb npoekT TAIGA ao koHua 2023 r. ¢ nepBbIM Npu-
OpUTETOM.

Y4YeHbI COBET OTMETUIT BbICOKOE KayecTBO paboThl,
BbinonHeHHon rpynnoni ONAN B akcnepumeHTax Daya Bay
n JUNO. 'pynna BHecna Bknaj BO MHOTME BaXHble CUCTE-
Mbl 060X OETEKTOPOB, YTO ObINO NMPU3HAHO U OTPaAKEHO
B CTPYKType ynpaBneHus kornabopauven. Y4YeHbii coBeT
nopaepxan nnaxel no ydactuo OUAW B aHanmnse AaHHbIX
akcnepumeHta Daya Bay u B paspabotke, cosgaHuv u
BBOZe B akcnnyataumto getektopa JUNO. Y4yeHbii coBeT
opobpun pekoMeHgauuo [porpaMMHO-KOHCYNBTaTUBHOIO
kommuTeTa o npogneHun yyactua OUAN B npoekte JUNO
00 koHua 2023 1. ¢ nepBbIM NPUOPUTETOM.

MpuHMMas BO BHUMaHWE 3aMETHY Pofb IPynmnbl
OUNAN B akcnepumeHTe NOVA 1 nnaHbl ee ganbHenLe-
ro NpoABWXeHUss B obnactv nepenoBbiX MCCrenoBaHUN
no HenTpuHHOM pusmke B akcnepumeHte DUNE, YueHbin
coBeT nogaepxan pekoMmeHaaumu MKK npogomxuts yya-
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ctne ONAN B NOVA n opobpute yyactme B DUNE po
2023 r. ¢ NepBbIM NPUOPUTETOM. YYEHbIN COBET TaKxe
nopaepxan npoceby MKK k anpekumn OUAW npepocta-
BUTb Heobxoaumble pecypcebl Ans npoekta DUNE, utobbl
rapaHTMpoBaTb 3HAYUMMOE y4yacTue, cuyuTas, 4To rpynna
OUAW pomkHa wrpaTb ponb nnaugapma ans oyayliero
npucoeavHeHns K NpoekTy ewe Gonbluero Yvcna rpynm,
cBsi3aHHbIX ¢ OUNAN.

Sl0epHasi ¢pu3uka. Y4yeHblin coBeT ogobpun xon pa-
60T Ha dabpuke cBepxTskenbix anemeHToB (CTJ), pac-
CMOTpPEeHHbIV MporpaMMHO-KOHCYNLTaTUBHLIM KOMUTETOM
no sgepHon usmke. B HacTosilee Bpems Ha yckopuTe-
ne [OU-280 ucnbitaHa paboTta cuctembl «flat-top», yto
NPUBENO K YBENUYEHU0 3O(EKTUBHOCTY MOMNYyYEHNs Myy-
KOB TsDKEMbIX MOHOB. Ha rasoHanmonHeHHOM cenapartope
"HC-2 co3paetcsa cucteMa anddepeHumnanbHOm OTKauku,
MCMONb30BaHNe KOTOPOW MO3BOMUT MPOBOAWUTL 3JKCTEPU-
MeHTbI Ha nyykax [OL-280 npegenbHO BbICOKOW MHTEHCKB-
HoCTU. Bce 3annaHvpoBaHHbIe paHee TeCTOBbIE JKCNEPU-
MEHTbI 3aBepLueHbl. [10AroToBNEeH NepBbIA 3KCMEPUMEHT
Ha chabpuke CT3 No NonyyYeHno N30TONOB MOCKOBUS B pe-
akuuu 48Ca + 243Am. AmepuumMeBasi MULLEHb YCTAHOBEHa
B MULLEHHbIN y3€en U NpoTecTMpoBaHa.

Y4yeHbIi cOBET nogaepxan pekomeHpauun [lpor-
pPaMMHO-KOHCYNbTaTUBHOIO KOMUTETA MO 3aBepLUAKLLENCS
Teme «CoBeplueHcTBOBaHMe dasoTpoHa JIAM (OUNAN) un
pa3paboTka LMKNOTPOHOB Ans OU3MYECKUX W MpuKnag-
HbIX uccnegoBaHui». bnarogaps moagepHusaumm  da-

JUNO experiments. The contributions of the JINR group to
both experiments made in many important systems of the
detectors are acknowledged and imprinted in the structure
of the collaboration management. The Scientific Council
supported the plans of the JINR team in the data analy-
sis of the Daya Bay experiment and in the development,
construction and commissioning of the JUNO project.
The Scientific Council endorsed the Programme Advisory
Committee’s recommendation to continue the participation
in the JUNO project until the end of 2023 with first priority.

Taking into account the visible role of the JINR group
in the NOVA experiment and its solid plans for further ad-
vances in forefront neutrino physics research with the
DUNE experiment, the Scientific Council, supported the
PAC’s recommendation on continuation of NOvA and ap-
proval of the group’s participation in DUNE, both until 2023
with first priority. It also supported the PAC’s proposal to the
JINR Directorate to provide the necessary resources to the
DUNE project in order to guarantee visible participation of
the JINR group and to encourage the group to play the role
of bridgehead for the future joining of more groups associ-
ated with JINR.

Nuclear Physics. The Scientific Council commend-
ed the progress of work on the Factory of Superheavy
Elements (SHE Factory) reviewed by the Programme
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Advisory Committee for Nuclear Physics. At present, the
“flat-top” system at the DC-280 cyclotron has been tested,
leading to further increase in the efficiency of production of
heavy-ion beams. A differential pumping system is being
constructed at the GFS-2 gas-filled separator to accept the
highest possible ion current produced by DC-280. All pre-
viously scheduled test experiments have been completed.
The first experiment to produce moscovium isotopes in the
48Ca + 243Am reaction at the SHE Factory has been pre-
pared. The americium target has been installed and tested.

The Scientific Council supported the Programme
Advisory Committee’s recommendations on the conclud-
ing theme “Improvement of the JINR DLNP Phasotron
and Design of Cyclotrons for Fundamental and Applied
Research”. As a result of the upgrade of the Phasotron and
its beam lines, a stable operation of the accelerator was
ensured for an average of 1000 hours per year, of which
about 80% was used for medical research. Research under
the theme was focused mostly on developing and improv-
ing cyclotrons used in hadron therapy. The most important
activities were carried out in collaboration with the Institute
of Nuclear Physics of the Polish Academy of Sciences
(Krakéw, Poland) on the modernization of the conventional
IAC-144 cyclotron and with the Institute of Plasma Physics
of the Chinese Academy of Sciences (Hefei, PRC) on the
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30TpOHa 1 TPaKTOB My4koB Gbina obecneveHa ctabunbHas
pabota yckoputenst B cpegHem 1000 yacoB B rof, OKo-
no 80 % 13 KOTOpPbIX NOTpaYeHbl Ha MEeOULUHCKME Lenu.
MccnepgoBaHmss Mo TemMe B OCHOBHOM (hOKyCMpOBanuchb
Ha pa3paboTke N COBEpPLUEHCTBOBAHUN LIMKIIOTPOHOB, UC-
nonb3yemMblx B aipoHHOM Tepanun. Hanbonee BaxHble pa-
60Tbl ObINM NpoBefeHbl B cOTpyaHMYecTBe C VIHCTUTYTOM
snepHon mankn [MNonbckon akagemun Hayk (Kpakos,
Monbwa) no mMogepHusaumm umknotpoHa AUL-144 un c
MHcTuTyTOM bnamkn nnasmel Kutanckon akagemmy Hayk
(Xadpan, KHP) no npoeKkTMpoBaHuto 1 co3gaHunio CBEPXMpo-
BOASLLErO M30XPOHHOTrO UukroTpoHa SC200 ans NnpoToH-
Hov Tepanuu. Takke Obin paspaboTaH U3NYECKUIA MPO-
€KT KOMMaKTHOro CBepxnpoBoasLLero uuknorpoHa SC230,
UMetoLLLero HeobXoAUMBIN YPOBEHb MarHUTHOMO MONS Npu
MEHbLUNX pa3Mepax.

Y4yeHblh coBeT nostopun pekoMmeHgauuto [NKK ang
avpekumn Jlabopatopumn saepHbIX Npobnem paccmMoTpeTb
BO3MOXHOCTb MPOAOIMKEHUS AeATeNnbHOCTM B 06nactu
pa3paboTku, CO34aHUSA U MOAEPHMU3ALMM LMKIIOTPOHOB B
pamKkax Of4HOWM M3 TeM 3ToN NnabopaTopuun. YYeHblin coBeT
pekomeHgoBan aupekunun OUAW B Gnvkanwee Bpems
NPVHATb peLleHne nNo BUoOMeanNLMHCKOMY UCCreaoBaTeNb-
CKOMY LIEHTPY C COOTBETCTBYHOLLUM MPOTOHHbLIM YCKOpUTE-
nem un Bknagy OUAN B Byoyuimn MeguuuHCKAIA KOMMIEKC
NPOTOHHOW Tepanuu.

Y4eHbln coBeT oTMeTun BaxkHOCTb Ans OUAN n cTpan-
yyactHuy, yckoputena 3I-5, mo kotopomy Tpebyetcs
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AanbHenwas MoOAepHN3aLmMsa Unm NoKyrnka HOBOTO YCKOpU-
Tens C aHanormyHbIMM KOHCTPYKTOPCKMMW NapameTpamu.
Mo mHeHuto MKK, Hanbonee ahpekTUBHBIM peLleHneM ¢
TOYKM 3pEHMS 3aTpaT ABMAETCS MOAEPHM3aLMSA 3TOrO YCKO-
puTtensa. Y4eHbln coBeT nogaepxan pekomeHgauuio MKK
Nno NOAroTOBKE M OTKPLITUIO MpoekTa moaepHusauun -5
M CONYTCTBYIOLLEN IKCMEPUMEHTaNbHOW UHAPaACTPYKTYpPbI
B pamMKkax TeMbl «/lccnegoBaHusi B3aMmMoaencTBust HeMTpo-
HOB C siApaMu 1 CBOMNCTB HEMTPOHa» C (PUHAHCMPOBAHNEM
B pamkax OrogxeTa Tekyliero CemMuneTHero nnaHa passu-
Tma OUNAN, HaumHasa ¢ 2021 .

Y4eHbIl COBET nNogaepan pekoMeHaaumo no oTKpbI-
TUIO npoekTa «/amepeHne obblYHOrO MIOOHHOIO 3axBara
ANsi MPOBEPKN AOEPHbIX MaTPUYHbIX 3nemeHToB 2[3-pac-
nagos (npoekt MONUMENT)» Ha 2021-2023 rr. ¢ nep-
BbIM MpuopuTeToM. Llenblo gaHHOro npoekTta aBnsgercs
npoBefeHVe IKCNepUMeEHTarnbHbIX U3MEPEHUIA MHOHHO-
ro 3axBaTa Ha HECKOIbKUX [OYEPHUX, MO OTHOLUEHMIO K
KaHOuaaTtaM Ha OBOWHOM B-pacnapg, sapax. [NoctaHoBka
Takux 3KCMEPMMEHTOB BakHa AN MPOBEPKM TOYHOCTU
TEOPETUYECKMX PACYETOB SIAEPHbIX MATPUYHBIX SMEMEH-
ToB. N3amepeHns MooHHOro 3axsata OyayT npoBOAUTLCSA
Ha me3oHHON habpuke NHcTutyTa mm. M. WWeppepa (PSI)
B LUBenuapun.

Qdu3uka KOHOEHCUPOBaHHbIX cpPed. YUeHblil COBET
OTMETWN pe3ynbTaThl, JOCTUTHYTbIE B HanpaBneHun Tex-
HMYeCKOro NpoekTupoBaHust peaktopa MBP-3 — Gyayuie-
ro HOBOro UCTOYHMKA HenTpoHoB OUAN, a Takke Havano

design and manufacture of the SC200 superconducting
isochronous cyclotron for proton therapy. A design of the
SC230 compact superconducting cyclotron with smaller
dimensions and the required magnetic field level was also
developed.

The Scientific Council concurred with the PAC’s recom-
mendation that the Directorate of the Dzhelepov Laboratory
of Nuclear Problems should consider continuing the stud-
ies in the field of development, construction and upgrade of
cyclotrons under one of the themes of this Laboratory. The
Scientific Council recommended that the JINR Directorate
make soon a decision on the Biomedical Research Centre
with dedicated proton accelerator and JINR contribution to
the future medical complex for proton therapy.

The Scientific Council noted the importance of the
EG-5 accelerator for JINR and its Member States, which
requires a modernization of the existing accelerator or a
purchase of a new one with similar design parameters. In
the opinion of the Programme Advisory Committee, the
most cost-effective solution is the modernization of this
accelerator. The Scientific Council supported the PAC’s
recommendation on the preparation and opening of a
project to modernize the existing accelerator and asso-
ciated experimental infrastructure activities under the
theme “Investigations of Neutron Nuclear Interactions and
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Properties of the Neutron” with financing from the budget of
the current Seven-Year Plan for the Development of JINR,
starting in 2021.

The Scientific Council supported the recommendation
on the opening of the new project “Measurement of ordi-
nary muon capture for testing nuclear matrix elements of
2B decays (project MONUMENT)” for 2021-2023 with first
priority. This project is aimed at carrying out experimental
measurements of muon capture at several daughter can-
didates on 28 decay nuclei. Obtained results would have
high importance for checking the accuracy of theoretical
calculations of nuclear matrix elements. The measure-
ments of muon capture will be carried out at the meson
factory of the Paul Scherrer Institute (PSI) in Switzerland.

Condensed Matter Physics. The Scientific Council
noted the results achieved in the technical design of the
IBR-3 reactor to be a new neutron source of JINR as well
as the beginning of JINR’s cooperation with the potential
fuel manufacturer. Presently, the technical requirements for
the next stage of designing the new neutron source — de-
velopment of the Technical Proposal — have been identi-
fied and the contract for this work is being prepared.

The Scientific Council welcomed the continuous ef-
forts in experimental studying and modelling of the neu-
tron background at the spectrometers of the IBR-2 reactor
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coTpygHuyectBa MHCTUTYTa C noTeHuUMansHbIM Npon3BO-
avtenem Tonnmea Ans peaktopa. [oarotoBneHo TexHnye-
CKOe 3ajaHue Ha crefylLwui atan NpoeKTMPOBaHUSA HO-
BOrO MCTOYHMKA HEWTPOHOB — pa3paboTKy TEXHWYECKOro
NnpeanoxeHns; NaeT NpoLecc 3akrveHus 4oroBopa Ha
OaHHyto paborTy.

Y4yeHbIln coBeT 0fo6pun NpoaomkeHne paboT no aKc-
nepvMeHTanbHOMYy W3Yy4YeHU0 W MOLENVPOBAHUIO HEen-
TPOHHOW (hoHOBOW OBCTAHOBKM Ha criekTpomMeTpax MBP-2
1 MO MOUCKY CPeACTB NoAaBrneHnsi POHOB Ha BblBEAEHHbIX
nyykax MIBP-2. YyeHbIi COBET Nogaepkan pekoMmeHaaumo
MKK no cunanke KoHOEHCMPOBaHHbIX cpend rnybxe npopa-
6oTaTb TexHu4yeckoe 3agaHue ans MBP-3 1 npogomkuTb
B JIH® paboTbl No n3yyeHnto 1 nogaBneHnto oHa HemTpo-
HOB Ha cnekTpomeTpax VBP-2.

Y4YeHbIl COBET MPUHAN K CBEAEHU0 MHAOpMaLmio
0 nocnegHux paspaboTkax, KacarlMxcs COBMECTHOW
YCTAHOBKU AN CTPYKTYPHbIX WCCReAoBaHWi C UCMOonb-
30BaHMEM CUHXPOTPOHHOIO PEHTIEHOBCKOrO WK3IyYeHus
B HauumoHanbHOM LIEHTPE CUHXPOTPOHHOIO W3My4YeHUs
SOLARIS, n cornacuncsa ¢ NMKK B ToM, YTO COBMECTHbIE
yeunua OMAM n SOLARIS no cosgaHuio nabopatopum
SOLCRYS nos3sonat paclumpuTte Habop noaxodoB K uUc-
cnegoBaHUO KOHOeHcMpoBaHHbIX cpeg B OVAN. YueHbin
coBeT pasgenun mMHeHue MNMKK o HeobxogumocTu yaensTtb
npucTanbHOe BHUMaHWE AeTansM npoekTupoBaHus nabo-
patopun SOLCRYS.
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YyeHbin coBeT nogaepxan pekomeHgauun MKK no
Temam 1 NpoekTam, paHee of0OPEHHbBIM K 3aBEPLLEHNIO B
2020 r., a Takke NO HOBbIM TEMaM U NPOEKTaM. OTU PEKO-
MeHOauun BKYaroT:

— 3akpblTne Tembl «WccnegoBaHus KOHAEHCUPO-
BaHHOrO COCTOSIHUSA BeLlecTBa C UCMONb30BaHWEM COBpe-
MEHHbIX METOAOB HEeWTpOHorpacum» U OTKPbITUE HOBOW
Tembl «ViccnegoBaHusa (PyHKLUMOHAnNbHbIX Matepuarnos U
HaAHOCUCTEM C MCMONb30BaHNEM pacCesiHus HENTPOHOB»
Ha 2021-2025 rr. BMecTe ¢ HOBbIM npoekToM «Co3gaHue
CNEeKTPOMETpa Heynpyroro paccesiHnst HEMTPOHOB B obparT-
Howv reomeTpun Ha peaktope VBP-2» Ha 2021-2023 rr;

— 3akpblTve TeMbl «Pa3BuTne aKcneprMeHTanbHom
6asbl Ans npoBegeHus MccrnefoBaHWM KOHOEHCMPOBaH-
HbIX cpeq Ha nyykax NAY NBP-2» 1 oTKpbITE HOBOM TEMBI
«HayyHo-meToguyeckune nccnegoBaHms 1 paspaboTku ans
N3yYEeHUs1 KOHOEHCUPOBAHHbIX Cpea Ha HEWTPOHHbIX Myd-
kax NBP-2» Ha 2021-2025 rr.; 3akpbiTve npoektoB [JOP
n OTM, a Takke OTKpbITUE HOBOrO NMPOeKTa AaHHOW TEMbI
«Co3gaHve LIMpOKOanepTypHOro AeTektopa 06paTHOro
paccesnusa (JOP) ana audpaktomerpa POBP» Ha 2021-
2023 rr;

— 3akpblTe npoekta «Cuctema HEWTPOHHOro
operando-MOHUTOPUHra U AMArHOCTUKN MaTepUanoB U UH-
TepdenicoB AN ANEKTPOXMMUYECKNX HaKoNUTEnemn aHep-
rum Ha AY UBP-2»;

— npoaneHne Tembl «COBpEMEHHble TEHAEHLMU ”
pa3paboTkn B obnact pamMaHOBCKOW MUKPOCMEKTPOCKO-

as well as in search for means of suppressing the back-
grounds at its extracted beams. The Scientific Council sup-
ported the recommendation of the Programme Advisory
Committee for Condensed Matter Physics towards deeper
elaboration of the IBR-3 technical proposal and continu-
ation of the activities of the Frank Laboratory of Neutron
Physics on studying and suppressing neutron background
at the IBR-2 spectrometers.

The Scientific Council took note of the recent de-
velopments regarding the joint facility for structural re-
search using synchrotron X-rays at the SOLARIS National
Synchrotron Radiation Centre and agreed with the PAC
that these JINR-SOLARIS collaborative efforts in building
the SOLCRYS laboratory would extend the range of con-
densed matter research approaches at JINR. The Scientific
Council shared the PAC’s opinion that close attention
should be paid to the design details of the SOLCRYS lab-
oratory.

The Scientific Council supported the PAC’s recom-
mendations on themes and projects previously approved
for completion in 2020 as well as on new themes and proj-
ects. These recommendations concern:

— closure of the theme “Investigations of Condensed
Matter by Modern Neutron Scattering Methods” and open-
ing of a new theme “Investigations of Functional Materials
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and Nanosystems Using Neutron Scattering” for 2021—
2025 with a new project “Development of inverse geometry
inelastic neutron scattering spectrometer at the IBR-2 reac-
tor” for 2021-2023;

— closure of the theme “Development of Experimental
Facilities for Condensed Matter Investigations with Beams
of the IBR-2 Facility” and opening of a new theme “Scientific
and Methodological Research and Developments for
Condensed Matter Investigations with IBR-2 Neutron
Beams” for 2021-2025; closure of the BSD and PTH proj-
ects and opening of a new project of this theme “Construc-
tion of a wide-aperture backscattering detector (BSD) for
the HRFD diffractometer” for 2021-2023;

— closure of the project “A system for neutron op-
erando monitoring and diagnostics of materials and inter-
faces for electrochemical energy storage devices at the
IBR-2 reactor”;

— extension of the theme “Modern Trends and De-
velopments in Raman Microspectroscopy and Photolumi-
nescence for Condensed Matter Studies” for 2021-2023;
closure of the Nanobiophotonics project and opening of the
Biophotonics project for 2021-2023;

— extension of the theme and project “Novel Semi-
conductor Detectors for Fundamental and Applied Re-




CECCUA YYEHOI'O COBETA OUNAN

nMnM 1 OOTONMOMUHECLEHLUW AN UCCNeoBaHUM KOHOEH-
CUpPOBaHHbIX cpea» Ha nepuog 2021-2023 rr.; 3aKkpbiTHe
npoekta «HaHOOBMO(OTOHNKA» N OTKPbITUE HOBOIO MPOEK-
Ta «bnodoTtoHnka» Ha 2021-2023 rr.;

— npopaneHue TeMbl U NpoekTa «HoBble Nonynposo-
[OHVKOBbIE AETEKTOPbI AN yHAaMeHTarnbHbIX U Npuknag-
HbIX nccnegosaHui» n npoekta MNMAC («lMo3uTpoHHas aH-
HUMMASILMOHHAsA cnekTpockonusa») Ha 2021-2023 rr;;

— OTKpbITME HOBOrO NpoekTa «W3yyeHune pagmonpo-
TEKTOPHbIX cBONCTB Genka Damage suppressor (Dsup) Ha
mMozensHoMm o6bekTe D. melanogaster u KynbsType KneTok
yenoseka HEK293T» Ha 2021-2022 rr. B paMkax Tembl
«MpoBeneHre Meguko-61MoONOrMYecKkX 1 paamaLnmoHHO-Te-
HETUYECKUX UCCNEeAOBaHUIA C UCMONb30BaHMEM Pa3UYHbIX
TUMOB MOHU3UPYHOLLMX U3MYYEHNRY;

— npopaneHue TeMbl 1 NpoekTa «VccnenosanHus 6uo-
NOrMYECKOro AENCTBUSA TSXKENbIX 3apsKEHHbIX YacTul, pas-
NUYHBIX 3Heprun» Ha 2021-2023 rr.

Y4YeHbll COBET MPUBETCTBOBAs NPOAOIIKEHUE [es-
TENbHOCTU B pamkax Tembl «MeToabl, anroputMbl 1 Npo-
rpaMMHoe obecnevyeHve AN MOAENUPOBaHUS u3nye-
CKUX CUCTEM, MaTeMaTnyeckon 06paboTku 1 aHanu3a aKc-
nepuvMeHTarnbHbIX AaHHbIX», ogobpeHHon MKK.

YTBepXXaeHue B [OMMKHOCTAX 3aMecTuTenen awm-
pektopa JIAP. YyeHbin coseT yTtBepaun A.B.EpemuHa
n I KaMUHbCKOro B [OIMKHOCTAX 3aMecTUTenemn Oupek-
Topa Jlabopatopun sigepHbIx peakumi um. I H. dneposa
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(JTAP) oo okoHuyaHusi cpoka nonHomounn gupektopa J1IAP
C.WN.Cunpgopuyyka.

Harpaabl u npeMun. YyeHblin COBET yTBepAuUn npea-
noxexue aupektopa ONAN B.A.MatBeeBa 0 npucBoe-
HuM 3BaHusa «lMoveTHbin goktop OUAU» N.Bunbrenbmy
(Yexwus), M.Cnupo (®paHums) n . Lieppyst (M3pannb) 3a
BblAKLLMIACA BKMag B pa3BUTME HayKu U NOATrOTOBKY MO-
noAbIX YYEHbIX.

Y4eHbIln COBET yTBEPAUIT peLLEHMe XIopW, NpeacTas-
neHHoe uneHoMm >xopu B.H.LllUBeuoBbiM, 0 npucyxae-
HuM npemun um. B.T. Oxenenosa E.[.lWa6anvny (MH®
OUAN) 3a pa3paboTky u co3gaHue Ha NBP-2 eguHcTBEH-
HOrO B MWpEe reTeporeHHOro KpMOreHHOro 3amennutensi
HENTPOHOB.

search” for2021-2023 and of the PAS (Positron Annihilation
Spectroscopy) project for 2021-2023;

— opening of the new project “Study of the radiopro-
tective properties of the Damage Suppressor (Dsup) pro-
tein on a model organism D. melanogaster and human cell
culture HEK293T” for 2021-2022 within the theme “Biome-
dical and Radiation-Genetic Studies Using Different Types
of lonizing Radiation”;

— extension of the theme and project “Research
on the Biological Effect of Heavy Charged Particles with
Different Energies” for 2021-2023.

The Scientific Council welcomed further continuation
of activities within the theme “Methods, Algorithms and
Software for Modeling Physical Systems, Mathematical
Processing and Analysis of Experimental Data” which was
positively reviewed by the PAC.

Endorsement of Appointments of FLNR Deputy
Directors. The Scientific Council endorsed the appoint-
ment of A.Yeremin and G.Kaminski as Deputy Directors
of the Flerov Laboratory of Nuclear Reactions (FLNR),
until the completion of the term of office of FLNR Director
S. Sidorchuk.
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Awards and Prizes. The Scientific Council approved
the proposal by JINR Director V. Matveev to award the title
“Honorary Doctor of JINR” to M. Spiro (France), I. Tserruya
(Israel), and I.Wilhelm (Czech Republic), in recognition of
their outstanding contributions to the advancement of sci-
ence and the education of young scientists.

The Scientific Council approved the recommenda-
tion of the Jury presented by its member, V.Shvetsov, on
the award of the V.Dzhelepov Prize to E. Shabalin (FLNP,
JINR) for the development and construction of the world’s
unique heterogeneous cryogenic neutron moderator at
IBR-2.




KPATKME BMOIPA®UIN

3amecTureJsb qupexkTopa Jlaboparopnu siepHbIX
peakuuii um. I'. H. @ieposa no nay4noii padore

A.B.EPEMHUH
Anexcannp Bnagumuposuu Epe-
MHH — KaHIuIar (U3HKO-MaTeMaTHde-
CKHX HayK.

Jama u mecmo posicoenusi:
14 Hos16pst 1956 1., Maraurtoropck, CCCP

Obpaszosanue, yuenvle cCmenemi:

1980 ®usnueckuit pakymsrer, Moc-
KOBCKHI TOCYAapCTBEHHbIN yHHBEp-
cutet uM. M. B. JJomoHocoBa

1995 Kanaunar ¢usrko-Maremaruye-
cknx Hayk («Cemapamus TpOIyK-
TOB PEaKUUil IOJHOTO CIMAHUS Ha
Iy4YKe TSDKEJBIX MOHOB. YCTaHOBKA
BACHJINCAY)

Ipogheccuonanvuasn oesmenvHOCMb!
1980-1987 Craxep-ucciezoBaTens,
MJIaIINH HayqHBIA cOTpyaHuK JISIP
ousn
1987-1989 Hayunslii corpynnuk JISIP
1989-1997 Hauanbuuk rpymnmst JISIP
1997-2020 HayanbHuk cextopa JISIP
C 2020 3amecTuTens AUPEKTOpa MO Hayy-
Hoii pabote JISIP

Hayuno-opeanuzayuoruas 0esamenbHoCmy:
C 1997 Unen Poccuiickoit akaieMnu eCTECTBEHHBIX HayK

Hayuno-neoazoeuueckas 0eamenbHocmy.:

C 2008 HoueHt kadenpsl saepHO (U3UKU TOCYIAPCTBEH-
Horo yHuBepcurtera «JlyOHa» (4TeHue KypcoB JIEKIHH,
MIPOBEJICHHE CEMUHAPOB, (PU3UUECKOTO MPAKTUKYMA)

Hayunvie unmepecui:
MeToaukH UCCIeJOBaHU Ha YCKOPEHHBIX My4YKaX TAKEIbIX
MOHOB; MEXaHHU3MBbI SACPHBIX PEAKIHil; CTPYKTypa H30TOIOB
TpaHC(EPMHUEBBIX sACP; O-, B-, Y-CIEKTPOCKOIHS; CIIOHTAH-
HOE JICJICHHE.

Hayunvie mpyovl:
Coasrop 6onee 150 HayuHBIX yOIUKaLUii

Ipemuu u nHacpaowi:
1987 IlepBas npemus OMSM 3a padory «Cemnaparop kommna-
YHI-S1€ep Ha IMy4dke Tspkenblx noHoB BACUJIMCA»
2001 TTepsas npemust OUSIU 3a pabory «CHHTE3 H30TOIOB
114-ro snemenra B peakuusx 242Pu+48Ca, 244Pu+48Ca»

2003 Bropas npemust OUSIN 3a paboty «Kunemarnueckuit
cenaparop BACUJIMCA-2»

2004 Bropas npemus OMSIN 3a paboty «Xumuueckas UJeH-
tudukanus Db kak mpomgykra pacnaga snemeHra 115
B peaxiuu 48Ca + 243 Am»

2007 Tepsas npemust OUSIU 3a paboty « Xumudeckas ujicH-
TA(UKAINS U U3yueHHE CBOMCTB 3nieMeHTOB 112 1 114»

2007 Bropas npemuss OMSIU 3a padoty «Co3naHue koMOu-
HUPOBaHHOH netekrupytoeil ycranoBku GABRIELA B
(oxansHOI mnockocty cenaparopa BACUJIVMICA: peru-
cTpats o-, B-, y-pacraioB H30TOIOB TPaHCHEPMHEBBIX
SIIEMEHTOB)

2010 Bropas mpemuss OUSIN 3a paboty «MojaepHu3aius
JerexTupyromeil cucreMmsl cenaparopa BACHUJIMCA:
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A.V.YEREMIN
Deputy Director of the Flerov Laboratory
of Nuclear Reactions

Alexander Vladimirovich Yere-
min, Candidate of Physics and Mathe-
matics.

Date and place of birth:
14 November 1956, Magnitogorsk, the
USSR

Education, degrees:

1980 Physics Department, Lomonosov
Moscow State University

1995 Candidate of Physics and Ma-
thematics (“Separation of the
products of complete fusion
reactions with heavy ion beam.
VASSILISSA installation”)

Professional career:

19801987 Junior Researcher, FLNR,
JINR

19871989 Researcher, FLNR

1989-1997 Head of Research Group,
FLNR

1997-2020 Head of Research Sector,
FLNR

Since 2020 Deputy Director on Science, FLNR

Scientific and organizational activity:
Since 1997 Member of the Russian Academy of Natural
Sciences

Scientific and educational activity:

Since 2008 Associate Professor of the Nuclear Physics
Department of Dubna State University (lectorship, con-
duction of seminars and practical work)

Scientific interests:
Methods of accelerated heavy ion beam research; dynamics
of the complete fusion reactions; structure of the isotopes of
transfermium nuclei; a, B, y spectroscopy; spontaneous fission

Scientific works:
Co-author of more than 150 scientific publications

Prizes and awards:

1987 JINR First Prize for the paper “Separator of compound
nuclei on heavy ion beams VASSILISSA”

2001 JINR First Prize for the paper “Synthesis of the iso-
topes of element 114 in the reactions 242Pu-+43Ca,
244pyy +-48Ca”

2003 JINR Second Prize for the paper “Kinematic separator
VASSILISSA-2”

2004 JINR Second Prize for the paper “Chemical identifica-
tion of Db as product of decay of element 115 in the re-
action *8Ca + 243Am”

2007 JINR First Prize for the paper “Chemical identification
and study of properties of elements 112 and 114”

2007 JINR Second Prize for the paper “Creation of com-
bined detector set-up GABRIELA at the focal plane of
VASSILISSA separator: Detection of a, B, y decays of
the isotopes of transfermium elements”

2010 JINR Second Prize for the paper “Modernization of the
detection system of VASSILISSA separator: Creation of




KPATKME BNOIPAGUIN

CO3[laHUE [JETEKTOopa JUlsl U3Y4eHMs XapaKTepUCTHK
CIHOHTAHHOTO JIEJICHMSl KOPOTKOMKHMBYILIMX  TSDKEIIBIX
saep»

2015 Tlepas npemust OUSIUN 3a padoty «Co3nanue KuHEeMa-
TrYeckoro cenaparopa (puisrpa ckopocreit) SHELS»

2016 Ilepsas npemus OMSIN 3a paboty «3yueHue xapakre-
PHUCTHK CIIOHTAHHOI'O AEIEHUS KOPOTKOXKUBYIIUX U30TO-
0B TPAHC(EPMHUEBBIX IEMEHTOB»

3amectuTesb JupexTopa JlaGoparopun
siaepHbIx peaknuii um. I'. H. ®dueposa
I KAMHUHBCKH

I'xeroxx KamMunbckn — KanguaaT
(hUBHUKO-MaTEeMATHYCCKHUX HaYK.

Hama u mecmo poxcoenus:
12 mapta 1979 r, ITmucyxa, Ionbia

Obpaszosanue, yueHvle CIMeneHiL:

1998-2003 @usuueckuil  (aKymIbreT,
VYuusepcurer nm. . Koxanosckoro
B Kenbrax

2013 Kanmupar (usnko-mareMaTuye-
CKHX HayK («AHaan3 MeXaHU3MOB
00pa3oBaHHsl TPOAYKTOB peaKuu
¢ 2<Z< 12 B snepHO-AACpHBIX
CTOJIKHOBEHUSIX B 00JIaCTH DHEPIUit
Depmuy)

Tpogheccuonanvras desmenbHocmy:
2003-2019 Mnanmmif Hay9HBIH COTPYI-
HUK, HAy4YHBIA COTPYIHUK, CTAPIINI
HayuHblii corpyanuk JISIP OV
C 2020 3amecTturens IUPEKTOpa MO Ha-
yuHol pabote JISIP

Hayuno-opeanusayuonnas oesmenb-
HOCMb!
C 2015 Ynen Hay4yno-TexHHUECKOTO CO-
Bera JISIP

Hayunvie unmepecui:

Meronuka MCCIIeIOBaHUH HA BTOPHYHBIX MyYKaX PajJnoaK-
TUBHBIX SIJICP; MEXaHU3MbI SJCPHBIX PEaKIUii; CTPYKTypa
JIETKUX 9K30THYECKUX sJiep BOJIU3U IPaHUIl HyKJIIOHHOW CTa-
OWIBHOCTH; KOPPESILMOHHBIE HCCIIENO0BAaHUS SACPHBIX CH-
CTEeM 3a TpaHMICH HEUTPOHHOH CTaOMILHOCTH, OeTa-pacmaji
1 CIIEKTPOCKOIINS SICPHBIX PACIaZOB: U3ydeHHe CBOMCTB Oe-
Ta-pacraja (M3MepeHue MePUoIOB TOIypaciaaa i BEpOsITHO-
CTH UCMYCKaHUs MPOTOHOB B OeTa-3a/iep)KaHHbIX pacraiax),
paboTa ¢ ra30BBIMU JIETEKTOPAMH, BPEMSITPOCKIIMOHHOM Ka-
MepOH M aKTUBHOM ra30BOI MUIIEHBIO

Hayunvie mpyoe:
Coasrop 6osiee 40 Hay4HBIX IMyOIUKAIIUN

Ipemuu u nacpaov:

2017 Tepsas npemust OUSIU 3a paboty «M3yueHue 3K30TH-
YECKHX PaJHOaKTHBHBIX PACHa0B C HMCHOJIb30BAaHHEM
TpekuHra: npoext EXPERT»
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detector for investigations of spontaneous fission proper-
ties of short-lived heavy nuclei”

2015 JINR First Prize for the paper “Creation of the kinemat-
ic separator (velocity filter) SHELS”

2016 JINR First Prize for the paper “Study of spontaneous
fission properties of short-lived isotopes of transfermium
elements”

G. KAMINSKI
Deputy Director of the Flerov Laboratory
of Nuclear Reactions

Grzegorz Kaminski, Doctor of
Philosophy in Nuclear Physics.

Date and place of birth:
12 March 1979, Przysucha, Poland

Education, degrees:

1998-2003 Faculty of Physics, Jan
Kochanowski Universityin Kielce

2013 Doctor of Physics (“Analysis of
production mechanisms of forward
emitted fragments with 2 <Z < 12
in nucleus—nucleus collisions in the
Fermi energy domain”)

Professional career:

2003-2019 Junior Researcher, Re-
searcher, Senior Researcher, FLNR,
JINR

Since 2020 Deputy Director for scientific
and organizational activities, FLNR

Scientific  and
activity:
Since 2015 Member of the Science and
Technology Council of FLNR

organizational

Scientific interests:

Experimental nuclear physics, gaseous detectors, fragmen-
tation reaction mechanisms, nuclear reaction codes, study
of reaction kinematics, velocity and energy dissipation at in-
termediate energy reactions, study of beta-decay properties
(half-lives and beta-delayed proton-emission probabilities),
beta-delayed spectroscopy, production of radioactive ion
beams, in-flight separators (ACCULINNA-2); beta-delayed
particle detection (Optical Time Projection Chamber spec-
trometer), neutron detectors (stilbene crystals array), beam
diagnostics (ionization beam profile monitor), Active Target
Time Projection Chamber

Scientific works:
Co-author of more than 40 scientific publications

Honors and fellowships:

2017 JINR First Prize in Physics Instruments and Methods
for the paper “EXPERT — EXotic Particle Emission and
Radioactivity by Tracking”




VHOOPMALUMA OUPEKLIN OUNAN

9 wuiona B [loMe MeXLyHapOLHbIX COBELLAHWH
OUAN cocToanocb ouepefnHoe coBellaHWe [UPEK-
uMn UMHCTUTYTa, NPOXOAMBILUEE YACTUUHO B PEXHUME
BugeokoHdepeHumn. dupektop OUAN B.A.Mareees
pacckasan O BaykKHbIX pe3ysibTaTtax MepBor MOJIOBHHbI
2020 r., B uMcne koTopbix paboTa Hag cTpareryen pas-
Buts OUAN po 2030 r., ycnewHbii nepexon K HOBOM
cUCTeMe 3alluTbl JUccepTauui, COBepLUeHCTBOBaHWe
npouenypbl Npuema CrneuuasMcToB M3 CTpaH-yyacT-
HHL, NPOABMXKEHWE PabOT NO PEMOHTY OBLLEXUTHA Ha
MoCKOBCKOM, 2, a TakyKe 03BYUM/ BAWNKaLIMe NnaHbl.
MNMopeoas ocHoBHble utoru ceccun KM, ytBepausluen
nonHosecHbii GlomkeT Ha 2020 r., AUPEKTOP OTMETHN
BaXXHOCTb paboTbl C KaapamH, B YaCTHOCTH, ogobpun
NpoOBefeHUEe aHKETUPOBaHWA COTPYLHUKOB W3 rOCy-
napcTe-unieHoB MHcTUTyTa, KOTOpOE oOpraHW3oBasu
OMYC u coBeT pykoBoguTenen 3eMIsuecTs.

C aHanu3oM pesynbTaToB aHKETUPOBAHWUA COTPYA-
HWKOB M3 rocypapcTe-uneHos OUAWN BbicTynun Bu-
ue-aupektop MHcTutyTa P.JlegHWuKHW, AUCTAHLMOHHDI-
MW COLOK/IaAuMKAMK CTajii MOMOLUHWUK PYKOBOIMTENA
YHOPuUMC OUAN B.Xmenescku M HadyanbHUK oTaena
MexkayHapogHbix cesazen [l.B.KamanuH. C kommeH-
TapUsIMM MO MTOramM aHKETUPOBaHWS Ha COBELLLAHWH
Boictynunu A.B.Pysaes, A.A.Kotosa, [.W.Kazakos,
B. [.Kekenuase, A.B. TamoHos, M. 1. Bacunbes, a Tak-
»e npeactasutenn YIPK, YXO, ATX, cnyx6bl 6e30-
NacHOCTH.

JINR DIRECTORATE’S INFORMATION

Mepebiii Buue-gupexkTop UHcTtutyTa I B. TpybHMKOB
CoOBLLM/ yuacTHUKaM COBELLAHWs O pesynbTatax pa-
60Tbl KOOpAMHaLMOHHOrO Komuteta BMBF—OUAN. B
YaCTHOCTH, MO C/IOBaM JOK/IafuMKa, Obli 3aTPOHYT BO-
npoc 3akpennenus ctatyca OPl B npoekte «Komnnekc
NICA» B KauecTBe acCOLMHMPOBAHHOrO YneHa Habnoga-
TENIbHOrO COBETa C NEePCNeKTUBOW MOBbILEHUS cTaTyca
o nosnHonpasHoro uneHctsa Pl 8 OUAN, uto nosso-
JMT B MOJIHOW Mepe peasi3oBarb NOTeHUMan CoTpyn-
HuuecTBa. C KommeHTapusamu ebicTynuau B. H. LLiseuos,
B.10. lWapkos, P.B. >konoc.

O Hayane nNoOAroToBKW MEPONPUATUM, MOCBSLLEH-
Hbix 65-netuio obpasosanus OUAN, u nepsom 3acepa-
HWM pabouei rpynnbl NO NOArOTOBKE K tobuieto pac-
ckasan suue-gupektop OUAN C.H. Amutpures. Ceonmu
MHEHWSMWU MO 3TOMYy noBopy nogenunucb B.A.Mart-
gees, [0.Ll.Oranecan, I.B.Tpy6Hukos, b.1O. L Lapkos,
B. B. KopeHbkos.

Bbinyv 3aunTaHbl NospapaBneHUs OT MMHUCTPa Ha-
YKW W Bbiclero obpasosavus P® B.H.®Manbkosa u
ot aupekumn OUAN konnekTtusy cotpygHukos JIAP
um. I H. ®neposa nog pykosoacteom lO. LL. OraHecsHa
B CBA3WM C pa3pabOTKOM W YCnewHoW peanusauuent
NpoeKTa YCKOPUTENbHOIO KoMMniekca habpuKku cBepx-
TSXKENbIX 3neMeHToB. B coctaBe aBTOpcKkoro Kkos-
nektusa: O.Ll.OraHecsaH — HayuHbIM PYyKOBOAMTEND
npoekta, B.A.MatBeee — npepaceparenb Koopau-
HaLUMOHHOrO coBeTa no co3gaHuio ¢abpuku CTDI,

A regular meeting of the JINR Directorate took
place on 9 July in the International Conference Hall. It
was partially held via videoconference. JINR Director
V.Matveev spoke about important results of the first
half of 2020, including work on the strategy of JINR
development up to 2030, the successful transition to
the new system of defending theses, improvement of
the procedure of accepting specialists from Member
States, progress in repair work at the hostel in
Moskovskaya street 2, and mentioned plans for the
near future. Summing up the main results of the CP
session that approved the full budget for 2020, the
Director mentioned the importance of work with staff;
in particular, he approved of the questionnaire for staff
members of JINR Member States that was organized
by AYSS and the council of national group leaders.

JINR Vice-Director R.Lednicky analyzed the ques-
tioning of staff from JINR Member States; remote
co-speakers were Assistant to Head of the JINR
Science Organization & International Cooperation
Office W.Chmielowski and Head of the International
Cooperation Department D.Kamanin. Comments and
remarks on questioning results were made by A.Ru-
zaev, A.Kotova, D.Kazakov, V.Kekelidze, A.Tamonov,
M. Vasiliev, and representatives of the Hotel & Restaurant

EI

Complex Management Office, the Administration
Services Office, the Transport Department, and the
Security Office.

JINR First Vice-Director G. Trubnikov informed the
participants of the meeting about the results of the
work of the BMBF—JINR coordinating committee. In
particular, he discussed the issue of enhancing the
status of Germany in the project “NICA Complex” as
an associate member of the supervisory committee
with prospects to make the status of a full member at
JINR that would allow implementing the cooperation
potential to the full extent. V.Shvetsov, B.Sharkov,
and R.Jolos made their comments.

JINR Vice-Director S. Dmitriev spoke about the start
of preparations for the 65th anniversary of JINR estab-
lishment and the first meeting of the working group on
the jubilee preparations. V.Matveev, Yu.Oganessian,
G.Trubnikov, B.Sharkov, and V.Korenkov expressed
their points of view.

The congratulations were read sent by RF Minister
of Science and Higher Education V.Falkov and by the
JINR Directorate to the community of staff members of
the Flerov Laboratory of Nuclear Reactions headed by
Yu. Oganessian for the idea, work-out and successful
implementation of the project of the Factory of Super-




NHOOPMALMA OMPEKLIM OUNAN

C.H.AMuTprueB — pykoBoAMUTENb MpPOEKTa, 3aMecTh-
Tenb npefcefatens KOOPAWHALWOHHOIO coBeTa Mo
cozpanuio abpuku CTI, ILT.[ynbbekaH — TexHuue-
CKWUM PYKOBOZMTENb MPOEKTA, a TaKXe Beayliue pas-
pabotunku npoekta: b.H.Tukan — TexHuueckmi py-
KOBOAMTENIb MpoeKTa co3paHua uuknotpoHa [LI-280,
H.B.Ocunos — pykosoguTenb rpynnbl pa3paboTku
KOHCTPYKTOPCKOW [AOKYMEHTalUWU CUCTEM LMKIOTPO-
Ha [L-280, N.B.KanaruH — pykoBoguTenb rpynnbl
MOHTaxka U 3anycka uuknotpoHa [L-280, C.J1. Boro-
MOJIOB — PYKOBOAMTE/Ib TPYMMbl CO3[aHUs U 3anycka
JLP-ncTouHuka yckoputenbHoro komnnekca [L-280,
C.B.llaweHko — pyKoOBOAWTENb TPyMMbl CO3[aHUA U
3anycka CUCTeMbl YNPaB/EHWUs U KOHTPOS LMKJIOTPOH-
Horo komnnekca [LI-280.

JINR DIRECTORATE’S INFORMATION

06 utorax ceccun KMM u netHux MKK yuyacTHu-
KOB COBELUAHWs MPOUH(POPMHUPOBANU TNABHbIM Yyue-
Hbi cekpetapb OUAN A.C.CopwuH, Buue-mMpeKTOpa
P. Negnuuku, C.H. Amutpues, B.10. Lapkos. C 3aknto-
UMTENbHLIM C/IOBOM BbICTYNWA aupekTop WMHctutyTa
B. A.MatBees.

20 wions gupektop Muctutyta B. A. MatBeeB Bpy-
uun punnombl OUAN o npucykpeHun ydeHoHn cTene-
HW 3alUMTUBLUMMCS COoUcKaTenam: coTpyaHukam JIHD
O.Cymxyy (Monronus) u A.B.Pytkayckacy (Poccus)
U cotpyaHuky JIOBI M. M. OmenbsHeHko (Poccus).

B uepeMoHUM BpyueHUs AUNIOMOB TaK>Ke MPHUHSAM
yuacTue nepebiii Buue-gupektop OUAN . B. Tpy6HuHKOB,
Buue-gupekTop OUAN B. [I. Kekenupse, rnaeHbii yue-

Jy6Ha, 20 uromnst. Bpyuenst qumiomsl OUSIU o npucyxnennu yueHoit crenenu. Ha ¢oro cnpasa Haneso: I. B. TpyOHuKOB,
B. 1. Kekennnze, B. A. Margees, /1. Cymxyy, A. B. Pytkayckac, M. M. OmenbsineHko, B. A. Apednes, A. C. Copun, O. B. benos

Dubna, 20 July. The JINR diplomas on conferring academic degrees were awarded. In the photo from right to left: G. Trubnikov,
V.Kekelidze, V.Matveev, D. Sumkhuu, A. Rutkauskas, M. Omelyanenko, V. Arefiev, A. Sorin and O. Belov

heavy Elements (SHE Factory). The leaders promoted
by the Directorate are: Yu.Oganessian, FLNR Scientific
Leader and Scientific Leader of the project, V. Matveev,
JINR Director, Chairman of the Coordinating Committee
for the creation of the SHE Factory, S.Dmitriev, FLNR
Director (at the time of nomination), Leader of the
project, Chairman of the Coordination Council for the
creation of the SHE Factory, G. Gulbekian, FLNR Chief
Engineer, Technical Leader of the project; as well as
leading developers of the project: B.Gikal, Technical
Leader of the DC-280 cyclotron creation, N.Osipov,
Head of the Group for development of design docu-
mentation for the DC-280 systems, I. Kalagin, Head of
the Group for assembling and launch of the DC-280
cyclotron, S.Bogomolov, Head of the Group for the
creation and launch of the ECR source of the DC-280
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accelerator complex, and S.Pashchenko, Head of the
Group for the creation and launch of the control sys-
tem of the DC-280 cyclotron complex.

JINR Chief Scientific Secretary A.Sorin, JINR
Vice-Directors R.Lednicky, S. Dmitriev and B. Sharkov
informed the participants about the results of the CP
session and summer PACs. Closing statements were
made by JINR Director V. Matveev.

On 20 July, Director of the Institute V. Matveev
presented JINR diplomas on conferring academic de-
grees on three applicants who had defended their the-
ses: D.Sumkhuu (Mongolia), A.Rutkauskas (Russia)
and M.Omelyanenko (Russia).

The awarding ceremony was also attended by JINR
First Vice-Director G.Trubnikov, JINR Vice-Director




VHOOPMALUMA OUPEKLIN OUNAN
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Jly6Ha, 26 aBrycra. TopskeCTBEHHOE OTKpPBITHE TO/1a
POCCUICKO-KUTalCKOIO HayYHO-TEXHUUECKOTO

U MHHOBAIIMOHHOI'O COTPYIHUYECTBA C y4aCTUEM JEIeralul
OUSU no Buzneocs3u

V.Kekelidze, Chief Scientific Secretary of the Institute
A. Sorin, Scientific Secretary of the Qualification Com-
mittee O.Belov, and Scientific Secretary of the JINR
Dissertation Council for Particle Physics V. Arefiev.

Congratulating the recipients of diplomas, the
Director of the Institute noted an important role of
the system of academic degrees conferring for the
personnel support of the physical facilities under con-
struction and planned for construction at JINR, as well
as the role of supervisors of applicants for the prepa-
ration and defence of theses.

On 26 August, a JINR delegation took part in
a solemn opening ceremony of the Year of Russian—
Chinese Cooperation in Science, Technology, and
Innovation scheduled for 2021. JINR First Vice-Director
G. Trubnikov represented JINR at the official ceremony
held as a videoconference. JINR Director V.Matveey,
Leader of the NICA megascience project and JINR
Vice-Director V.Kekelidze, as well as Head of the
International Cooperation Department D.Kamanin
were present in the videoconference hall at the JINR
Directorate as observers of the event.

An Agreement between the Ministry of Science and
Technology of the People’s Republic of China and the
Joint Institute for Nuclear Research was signed at the
event on the participation of China in the construction
and operation of the complex of superconducting rings
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Dubna, 26 August. The opening ceremony of the Year of
Russian—Chinese Cooperation in Science, Technology and
Innovation, assisted by the JINR delegation

via videoconference

for heavy-ion colliding beams NICA. The parties have
agreed to establish a Bilateral Coordinating Committee
(BCC) with an equal number of representatives from
each of the parties. The BCC shall be responsible for
the resolution of technical and financial issues related
to the participation of Chinese scientific organizations
in the construction and operation of the NICA complex.
The Agreement was signed in the presence of
high-ranking participants of the solemn opening cer-
emony of the Years at which Deputy Prime Minister
of the Russian Government T.Golikova headed the
Russian party and Vice-Premier of the State Council of
China Sun Chunlan headed the Chinese party. On behalf
of the Russian Federation and the People’s Republic of
China, the event was also attended by representatives
of the cabinets, governments, administrative bodies,
heads of academies of sciences, public and scientific
organizations, agencies and foundations, as well as
diplomatic representatives of the two countries.
During the opening ceremony of the Years, a
Roadmap for Russian—Chinese cooperation in sci-
ence, technology, and innovation for 2020—2025 was
also signed. The document was signed by Minister of
Science and Higher Education of the Russian Fede-
ration Valery Falkov and by Minister of Science and
Technology of the People’s Republic of China Wang
Zhigang. The intention of the parties to support JINR—
China cooperation is also reflected in this document.




NHOOPMALMA OMPEKLIM OUNAN

Hbi cekpetapb A.C. CopuH, yueHbll cekpeTapb KBasiu-
dmkaumnoHHon komuccun OUAU O.B.Benos, yueHbiv
CeKpeTapb LUCCEPTALMOHHOrO COBETA MO (PU3MKE Ya-
ctuy OUAN B. A. Apedbes.

MNosppaBnss HOBbIX KaHOWMAATOB HayK, OUPEKTOP
MHCTUTYTa OTMETU/I BaXKHYIO POJIb CUCTEMbI MPUCYXK-
[leHWUs1 yuyeHbIX CTeneHeW B KaJpoOBOM obecneyeHuu
CTPOSILLIMXCA WU MNaHWpyeMbix K cospaHuio B OUAU
(PHU3UUECKUX YCTAHOBOK, @ TaK)Ke POJib Hay4HbIX PYKO-
BOLMWTENEN COMCKATENIEM YUYEHOM CTEMNeHW B npouecce
NOArOTOBKMU W 3aLUMTbl AUCCEepPTaLMUM.

26 aBrycta penerauus OUAN npuHsna yyactue B
TOPKECTBEHHOM OTKPbITUM Fofla POCCHHUCKO-KUTaWCKO-
ro Hay4YHO-TEXHWYECKOTO W WHHOBALMOHHOIO COTPYA-
HUYECTBa, MEpONpUATUS B paMKax KoToporo OyayTt
nposogutbca B 2021 r. Ha odmumancHol LepeMoHuu,
npoxonusLlen B popmate BuaeokoHdepeHuun, ONAN
npeacTaBnan nepsbli Buue-gupektop [.B. Tpy6HHKOB.
B 3ane BuaeokoHgepeHLUmMi B KadecTse Habnofartenen
npucytcTBoBanu gupektop MHctutyta B.A.Martsees,
pykoBogutenb  npoekta  NICA  Buue-gupekTOp
B. 1. Kekenupse, a Takyke Hauda/ibHUK OTAENA MeXAay-
HapogHbix cesaser [I.B. KamaHnuH.

B xoge meponpusaTtua 6bino nognucaHo Corna-
weHue Mexxay MUHUCTEPCTBOM HayKW M TEXHONOTWMH
KHP v OUAN o6 yuactum KHP B cTpoutesnbctee u
3KCn/lyaTauuMM KOMMJIEKCA CBEPXMPOBOAALLMX KoOnel,
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Ha BCTpeuHbix nyykax Tsxkesnbix MoHoB NICA. CtopoHbl
[LOrOBOPH/IUCb CO3[4aTb ABYCTOPOHHUM KOOPAWHALMOH-
HbIM KOMMTET, BK/IIOYAIOLUIA PaBHOE KOJIMYECTBO Npes-
CTaBMUTENIEN OT KaXKAOW U3 CTOPOH, B KOMMNETEHLMIO KO-
TOPOro BOWAET pPelleHUe TEXHWYECKUX U (PUHAHCOBbIX
BOMPOCOB YYaCTUSi KUTaMCKUX HayuyHbIX OpraHuW3auum
B CTpouTesnbCcTBe W 3Kcnyatauuu komniekca NICA.
lNopnucaHMe NPOXoAMIO B MPUCYTCTBUM BbICOKO-
NMOCTaB/IEHHbIX YYAaCTHUKOB TOPXKECTBEHHOTNO Mepo-
NPUATUS, Ha KOTOPOM POCCHUCKYIO CTOPOHY BO3r/1aB-
nana 3amectutensd lNpepcepatensa lNpaeutenbctea PO
T.A.lTonvkoBa, a rnasov generaumu KHP BbicTynana
3amectutenb lNpembepa locygapcrteeHHoro coseta KHP
CyHb YyHbnaHb. Co ctopoxbl P® u KHP B meponpu-
ATHM MPUHUMANKM yyacTue NpPeacTaBUTENIM KabBUHETOB
MUWHUCTPOB, MPaBUTENIbCTB, OPraHOB aLMWHWUCTPATHB-
HOro ynpae/ieHWs], INaBbl aKafieM1il HayK, obLLecTBeH-
HbIX W HAyYHbIX OpraHW3aLuM, areHTCTB U DOHOOB, 4H-
naomMaTMyeckue npeacTaBUTENM ABYX CTpaH.
CocTosinocb nognucaHue LOPOXHOW KapTbl poc-
CUHCKO-KMTaMCKOro COTPYAHWUYECTBa B 0OMaCTU HayKH,
TEXHONOMMA U WMHHOBauuh Ha nepuog 2020—2025 rr.
Moanucu nop LOKYMEHTOM MOCTaBUAM MUHWUCTP HayKM
u Bbicwero obpasosanus PO B.H. Danbkos v MuHKcTp
Hayku W TexHonorui KHP BaH YxkwuraH. B atom poky-
MeHTEe TaK)Xe Hall/o OTPa’keHWe HaMepeHWe CTOPOH
noppepxxatb cotpyaHudectso ONAN—KHP.

On 15 September, the ceremony of hybrid for-
mat was held for concluding the Russian—German
Scientific and Educational Partnership Year 2018—2020
where JINR First Vice-Director G. Trubnikov took part.
An exposition of JINR was displayed at the virtual in-
novation exhibition of leading scientific and education-
al organizations and funds from Russia and Germany
dedicated to this event.

A videoconference “Russian—German dialogue in
education and science: Creating future together” was
organized as part of the event. The plenary discussion
session “Dialogue in science and education: Prospects
for the Russian—German cooperation” was attended by
President of the German Academic Exchange Service
J.Mukherjee, President of the Goethe University
Frankfurt/Main B.Wolff, Vice-President of the Helm-
holtz Association of German Research Centres
H.Dosch, President of the Technische Universitat
Berlin Ch.Thomsen, as well as Russian colleagues:
Vice-President of the Russian Academy of Sciences
Yu.Balega, Chairman of the Council of the Russian
Foundation for Basic Research V.Panchenko, and
NUST MISIS Acting Rector S.Salikhov. G.Trubnikov
spoke about the INTErnational REmote Student Training
(INTEREST) programme worked out at JINR to main-
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tain the process of intense exchange of knowledge
and experience with talented students and postgrad-
uates beyond geographic borders, and invited young
scientists to join this programme.

Among long-standing directions of Russian—
German cooperation, joint research of ocean, near-
Earth space and establishment of the research infra-
structure were mentioned.

The winners of the competition “Russia and
Germany: Scientific and educational bridges” were
awarded at the Closing Ceremony of the Year. The
project “The TAIGA Observatory — Russia and Ger-
many open a new window to the Universe” was recog-
nized as one of the winners of the competition in the
category “Advanced Research” for successful long-
term scientific cooperation. JINR actively participates
in the TAIGA international experiment, which is one of
the priority projects of JINR in the field of astrophys-
ical research.

On 21-25 September, the Samara Region was
one of the central regional sites of the 15th All-Russian
Festival of Science NAUKA 0+, and JINR became the
official representative of the topical week “Nuclear
Physics”. Within its framework, scientists from JINR
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NHPOPMALINA OVPEKLINM OUAN

15 ceHTabpsa cocTosnacb LepeMoHWs 3aBeplue-
HUS  POCCHWMCKO-TEPMaHCKOro rofa HayuyHo-obpaso-
BaTtesibHbix napTtHepcte  2018—2020, npoxoauswas
B CMeLaHHOM dhopMaTte, B KOTOPOW MPHUHSAM ydacTue
nepebiv Bule-gupektop OUAN T.B. TpybHukos. Ha no-
CBALLEHHOW 3TOMY COObITUIO WHHOBALMOHHOW BUPTY-
anbHOM BbICTABKE BEAyLUMX HayuyHO-o6pa3oBaTesbHbIX
opraHusauuii U choHaos M3 Poccun v lepmannu 6bina
npepactaeneHa akcnosuuus OUAN.

B pamkax MmeponpusTusi Oblna opraHu3oBaHa BH-
neokoHdepeHuus «Poccuiicko-repmaHckuid  guanor
B obpa3oBaHWM M Hayke: co3gasas Oyayliee BMe-
cte». B nneHapHol puckyccuoHHoM ceccun «[uanor
B Hayke W ODpa30oBaHWW: MEPCMNeKTUBbI POCCHMCKO-
repMaHCKOro COTPYAHWYECTBa»  NPUHUMANU  yuya-
cTMe npe3uaeHT [epmaHckoM cnyx6bl akagemuye-
ckux obmerHos [.Mykepgyku, npesugeHT WHcTutyTa
um. U.Tete B. Bonbddh, Brue-npesnneHt O6beauHeHUs
um. [.Tenbmronbua I [dow, npesugeHT GepnUHCKOro
TexHuueckoro yHusepcutetra K.TomceH, Buue-npesu-
neHt PAH 10.10. banera, npeaceparens Coseta POOU
B.A.MaHyeHko u wu.o. pektopa HUTY «MUCUC»
C.B.Canuxos. I.B. TpybHHKOB pacckasan o nporpam-
me International Remote Student Training (INTEREST),
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cosfaHHon B OUAN pna coxpaHeHus npouecca UHTEH-
CUBHOIO 0BMeHa 3HaHWUSIMK W OMbITOM C TaNnaHTIUBbIMU
CTy[leHTaMKW W acnMpaHTaMu He3aBUCHMO OT reorpadu-
UECKMX TpaHuL, W MPUrIacua MONIOLbIX UCCrepoBaTe-
Nel NPUCOEUHUTLCSA K 3TOW Nporpamme.

B uucne ponrocpouHbix HanpaBneHWM POCCHM-
CKO-T€PMaHCKOro COTPYyAHWUYECTBa ObliM  OTMeYeHbl
COBMECTHblE WCC/IEJOBAHUS OKeaHa, OKOJI03EMHOro
KOCMHUYECKOrO NPOCTPaHCTBa U CO3[laHWe COOTBETCTBY-
IOLLLEH UCCNENOBATENIbCKOW UH(DPACTPYKTYpPbI.

B xopme uepeMOHMM 3aKpbITUS roAa COCTOSIOCh
HarpakgeHvwe nobeautenei koHkypca «Poccus u lep-
MaHus: HayuyHo-obpasoBaresnbHble MOCTbl». OfHWUM U3
ero nobepgutenei B karteropuu «llepeposble uccne-
[IOBaHMs» 3a YCMeLHoe [O0JITOCPOYHOE Hay4yHOe COo-
TpyaHWyecTBo 6bin npusHaH npoekT «Ob6cepsaropus
TAIGA: Poccusi u [epMaHusi OTKpbIBalOT HOBOE OKHO BO
BceneHHyto». OObefHWHEHHbIN WMHCTUTYT SIBJISIETCA aK-
TUBHbIM YYaCTHMKOM MEXIYHapOLHOro 3KCMepuMeHTa
TAIGA — 0aHOro M3 NPUOPHUTETHBIX NPOEKTOB B 0ba-
CTU acTPOPU3UYECKUX UCCNELOBaHUM.

21—-25 ceHtabps B Camapckoi obnacti, Ko-
Topas cTana OAHOW M3 LEeHTPasibHbIX PErdoHasbHbIX

15 cents6ps1. LiepeMoHus 3aBepIICHHsT POCCHHCKO-TEPMAaHCKOTO
rojia Hay4HO-o0pa3oBaresbHbIX naptHepeTs 2018-2020
(Domo npecc-cayocoor HUTY MUCuC)

15 September. A closing ceremony of the Russian—-German
Scientific and Educational Partnership Year 2018-2020
(Photo by the press service of NUST MISIS)




NHOOPMALMA OMPEKLIM OUNAN

nnowapok 15-ro Bcepoccuiickoro cecTtuBans Hayku
«NAUKA 0+», OUAN BbicTynun odpuumanbHbiM npea-
CTaBUTesleM TematuueckoW Hegdenu «Dusuka sigpay, B
paMKax KOTOPOMW HayuHbIMWU COTpyAHWKamMu MHcTUTyTa
Obina npoBefeHa CepUs HAyYHO-MONYNSPHbIX Mepo-
npusaTUiA B oHNanH-popmate ans Camapckoro Hauuo-
HaJIbHOMO UCC/IeA0BaTENbCKOrO YHUBEPCUTETA UM. aKa-
nemuka C.T.Koponesa. lMocetutenu akcnosuuuu B
MHTEPaKTMBHOM (bopMaTe MOr/IM MO3HAKOMWUTbCS C
MacwTabHbIMK HayuyHbIMKU 3afadamMu U ByayLIMMH IKC-
nepumentamu konnaigepa NICA, ysHatb 06 uccne-
[OBaHWAX B 06/1acTH (PU3MKK SAPA W 3/IEMEHTAPHbIX
yacTuL, MPUHATb yYacTUe B OHMAWH-KOHKYpCe Mo TeMe
ALEPHbIX UCCNENOBAHUN U MH. Op.

InaBHow Temon pectnBans 2020 r. ctana «®usmka
Oyayliero» — B CBA3W C npasfHOBaHWeM 75-neTHero
iobunes atoMHoW npombiwneHHocT Poccun. Ob6wme
Le/IM B/IOXKEHbl WU B KJIlOUEBble 3afauu dpectvBans —
npuB/ieub MOJIOLEXb B HayKy, BOCMWTaTb WHTEpPeC K
uccnefoBaTe/IbCKOMY TMOUCKY 4Yepe3 WHTEPaKTUBHOE
BOBJ/IEYEHWE B Hay4HbIW MNPOLIECC, Hanagutb Auanor
MeXXay HayKoW W obLLecTBOM.

QectvBanb npogomkunca 10 u 11 oktabps B
IKCNoLUeHTpe, OTKPbIB ABEPU MOCKOBCKOW M/IOLLALKH
«NAUKA 0+», roe 6bin npepactasneH cteHn OUAU ¢
MakeTamMW Mo4YTH BCEX AEWCTBYIOLLMX YCTAHOBOK, MpO-
XOLM/IM NIEKUMU U Npe3eHTalnu ydeHblx, MacTep-Kiac-
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Cbl NO TeéMaTuKaM C*)M3HKM, XUMHUMH, p060TOTeXHMKM, a
TaK>Xe No3HaBaTe/ibHble Hay4Hble Loy Onsa ,u,eTeﬁ.

22—-23 ceHTta6pa OUAN nocetunu npepcraeutenu
lockopnopauuu «Pocatomy»: 3amMmecTuTeNb reHepasibHo-
ro ouvpektopa no Hayke u ctparteruu 0. A.OneHuH,
OUPEKTOP HanpaBJieHWs Hay4HbIX WCC/Nef0BaHUM U
paspaboTtok B.W.Unbruconuc, a takxe npeacrasure-
mm AO «Hayka v uHHoBauuny» K «Pocatom» nepBbii
3amecTuTenb reHepanbHoro aupekTopa A.B. [y u Ha-
YyanbHUK ynpaenenus P. A. AdpaHacbes.

B JIH® penerauvio npuBeTCTBOBan [AWPEKTOP
JIHO B.H.llUseuoe c konneramu. [octu ocmoTpenu
uccnegosarenbckui peaktop MBP-2, a Ttakke ysHanu
O HarpaB/IEHWAX HayuyHbIX WCCNefoBaHui snaboparo-
puu. B JIAP B conpoBokaeHuun Buue-aupektopa ONAN
C.H.Amutpresa u pupektopa JIAP C.WU.Cugopuyka
feneraums O3HakoMunacb € (habBpUKOM CBEPXTXKe-
NbIX 3/1IEMEHTOB W UCCIEN0BaHUAMK B 061acTH cUHTe3a
CBEPXTSXKE/bIX 37eMeHTOoB. JKckypcuio no JIOBI ans
rocted npoBes UPeKTop siabopaTopuu PyKOBOAWTESb
npoekta NICA B.[J.Kekenugzse. loct o3HakomMunuch
C peanv3auver KOMMIEKCa CBEPXNPOBOAALLMX KOnew,
Ha BCTpeuHbIx nyukax Taxkenbix noHos NICA, nobbisa-
/W Ha CTpoMnnoLWanKe NPoeKTa, a Takxe Ha abpuke
CBEPXNPOBOASALLUX MArHWTOB.

B 3aknoueHue BU3MTa cocTosinach BCTpeuya C py-
koBogctBoMm OUAWN, Ha koTopoW roctel npuBETCTBO-

held on-line scientific popular events for Samara Na-
tional Research University named after Academician
S.Korolev. Visitors of the exposition could interactive-
ly get acquainted with large-scale scientific tasks and
future experiments, the on-line competition on nuclear
research, etc.

The main theme of the Festival 2020 was “Physics
of Future” — in connection with the celebration of
the 75th jubilee of atomic industry of Russia. The key
tasks of the Festival were also common — to attract
young people to science, to arouse interest in scientif-
ic research through interactive scientific process, and
to establish dialogue between science and society.

The Festival was continued on 10—11 October in
Expocentre in the Moscow site of NAUKA 0+, where
a stand of JINR was displayed with mock-up models
of almost all operational facilities, lectures and presen-
tations were made by scientists, master classes were
given in physics, chemistry, robotic science, and popu-
lar scientific shows were organized for children.

On 22-23 September, representatives of the
Rosatom State Corporation Yu. Olenin, Deputy Director
General for Science and Strategy, V.lIgisonis, Director
for Scientific and Technical Research and Deve-

Kl

lopment, as well as representatives of the Rosatom’s
JSC “Nauka i innovatsii” A.Dub, First Deputy Director
General, and R. Afanasiev, Managing Director, visited
JINR.

The delegation visited the Frank Laboratory of
Neutron Physics, where they were welcomed by FLNP
Director V.Shvetsov and his colleagues. The guests
visited the IBR-2 research reactor and learnt about
the research fields of the Laboratory. At the Flerov
Laboratory of Nuclear Reactions, the delegation, ac-
companied by JINR Vice-Director S. Dmitriev and FLNR
Director S. Sidorchuk, was acquainted with the Factory
of Superheavy Elements and the Laboratory’s research
in the field of the synthesis of superheavy elements.
The excursion to the Veksler and Baldin Laboratory
of High Energy Physics was conducted by VBLHEP
Director, Leader of the NICA megascience project
V.Kekelidze. The guests learnt about the implementa-
tion of the complex of superconducting rings at col-
liding heavy-ion beams NICA, visited the construction
site of the project, as well as the factory of supercon-
ducting magnets.

At the end of the visit, the delegation had a
meeting with representatives of the JINR Directorate
at which the guests were welcomed by JINR Director
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Ban naupektop WMHctutyTa akagemuk B.A.Marteees.
Bo BcTpeue npuHSAM yyacTve nepBbliM BULE-AUPEK-
top I.B.TpybHukos, suue-aupexktopa C.H.dmutpues,
B. . Kekenngse v B.1O. LLlapkoBs, coBeTHUK aupeKTopa
I. A.Ko3noB u HayuHbili pykoBogutens JIAP 0. L. Ora-
HecsH. CTOpOHbl 0OCYAM/IM WIMPOKHWE BO3MOXXHOCTH
OIS Pa3BUTUS COTPYAHWYECTBa, noaTeepaus obotof-
HYIO FOTOBHOCTb HapalliWBaTb B3aMMOAEWCTBUE B paMm-
Kax nognucaHHoro B gexkabpe 2019 r. cornaweHus
mexay OUAN m Pocatomom.

25 ceHtabpa OUAN nocetuna nepsblii 3aMecTu-
Tenb npepcepatens Komutera locynapcteeHHor [ymbl
®depepanbHoro Cobpanus P® no oxpaHe 380poBbs
H. M. CaHnuHa.

B aupekumn OUAN roctbio npusetcTBOBan Au-
pektop MHcTuTyTa B.A.MatBees. Bo BcTpeue Takxke
NpUHUMaNK yyacTue nepBbid Buue-gupektop OWUAU
I.B.TpybHuKOB, noMoOwWHWK AaupekTopa MWHcTUTyTa
no pagvauuoHHon mepuumue [ [.LLupkos, 3amectu-
Teno pupektopa JIOBI 1O.K.MotpebeHunkos, pyko-
BOAMUTENb YNpPaB/EHUS COLMUAIbHOW WHDPACTPYKTY-
pbl A.B.TaMOHOB, NOMOLIHWK [/IABHOMO HWHXXeHepa
WMuctutyTa E. [. Yrnos. B xoge 6ecenpl Gbiin paccmo-
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Iy6Ha, 22-23 centsi6ps. Busur 8 OSSN npencrasureneit
Tockopriopanmu «Pocarom». Dkckypeus B Jlabopatopuu
HelTpoHHo# ¢usuku um. 1. M. @panka

TPEHbl Mepbl NO WHTEHCWUdMKaLMK COTPyAHWYECTBa
OUAN u OMBA Ha ocHose cornaiuerus 2016 r., a Tak-
>Xe nnaHbl pa3BUTUA I'IpOTOHHOI"Il Tepannun OoHKoNoruye-
cKuxX 3abonesaHui Ha 6ase orpomHoro onbita OUAN u
cTpouTenbcTea B [lybHe cneuranvMsMpoBaHHOro Meau-
LIMHCKOrO LieHTpa NPOTOHHOM Tepanuu.

Mo okoHuanuu Busuta B OUAN H.T1. CaHunHa npo-
Befla BCTPEUM C BPEMEHHO MCMOMHAIOWMM NOTHOMOUMS
rnasbl [lybHbi C. A. KyMKOBbIM, a Takyke pyKOBOACTBOM
NyOHEHCKOM ropofcKoi 6onbHULbL: 0b6Cyaanmuch BO-
NPOCbl CO3AaHUA CePAEUYHO-COCYAMCTOro OTAeNEHHS
Ha 6ase ropoackol GOMbHMLIbI, CAaHUTAPHO-3NMAEMUO-
noruueckor 6esonacHoct B obpasoBaTtesibHbIX Yu-
peXaeHUaxX ropoaa, NPogUNaKTUUECKMX OCMOTPOB Ha
nPeanpUsaTHAX, NOMOLLb FOPOACKON OonbHULE, a Tak-
K€ BO3MOXHOCTb OOHOBNEHWA AETCKON NONUKIUHWUKH B
npaBobepekHOM yacTu ropoja.

29 ceHTabps B pabote 3acepaHWs Konnernu
MuHobpHayku P®, koTopoe NpoBes MUHUCTP Hayku W
Bbicliero obpasosanus PD® B.H.®anbkos, npuHuman
yyacTtue nepsbivi uue-gupexktop OUAN T. B. TpybHukoe.
UneHbl Konneruu, npejctaBUTeNM HayyHOro coobiue-
CTBa W OpPraHoB MWCMNOJIHUTENIbHOM BNACTU PErnoHOB,

Dubna, 22-23 September. Representatives of the Rosatom State
Corporation on an excursion to the Frank Laboratory of Neutron

Physics during their visit to JINR




NHOOPMALMA OMPEKLIM OUNAN

Jy6Ha, 25 cenrsiops. [Tocemenne OMSU nepBrM
3amecrtureneM npencenarens Komurera [ocynapcTBeHHOM
Jymer @enepansaoro Cobpannst PO no oxpane 310poBbs
H.II. Canunoii (B eHTpe)

Academician V. Matveev. The Institute’s party was also
represented by First Vice-Director G.Trubnikov, Vice-
Directors S.Dmitriev, V.Kekelidze and B.Sharkov,
Adviser to Director G.Kozlov and FLNR Scientific
Leader Yu.Oganessian. The sides discussed wide op-
portunities to develop cooperation and confirmed to
increase interactions in the framework of the agree-
ment between JINR and Rosatom signed in December
2019.

On 25 September, First Deputy Chairman of the
State Duma Committee on Health Protection of the
Federal Assembly of the Russian Federation Natalia
Sanina visited JINR.

In the JINR Directorate, N.Sanina was welcomed
by Director V. Matveev. The meeting was also attended
by JINR First Vice-Director G. Trubnikov, JINR Director
Assistant for radiation medicine G. Shirkov, VBLHEP
Deputy Director Yu. Potrebenikov, Social Infrastructure
Management Office Director A.Tamonov, and JINR
Chief Engineer Assistant E.Uglov. During the meet-
ing the sides discussed measures for intensifying the
cooperation between JINR and the Federal Biomedical
Agency, based on the agreement signed in 2016, and
plans for the development of proton therapy for can-
cer based on the extensive JINR experience and the
construction of a specialized medical centre for proton
therapy in Dubna.

At the end of the visit to JINR, N. Sanina had meet-
ings with Acting Head of Dubna S.Kulikov, as well as
with heads of the Dubna City Hospital. The partici-
pants discussed the issues of the creation of a cardio-
vascular department in the City Hospital, sanitary and

JINR DIRECTORATE’S INFORMATION
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Dubna, 25 September. Visit to JINR by First Deputy Chairman
of the State Duma Committee on Health

Protection of the Federal Assembly of the Russian

Federation N. Sanina (centre)

epidemiological safety in educational organizations of
the city, preventive examinations at enterprises, aid to
the City Hospital, as well as an opportunity to reno-
vate the children’s polyclinic in the right-bank part of
the city.

On 29 September, a meeting of the College of
the Ministry of Science and Higher Education of the
Russian Federation was held by Minister of Science
and Higher Education of the Russian Federation Valery
Falkov. The meeting was attended by JINR First Vice-
Director G.Trubnikov. Members of the College, rep-
resentatives of the scientific community and execu-
tive authorities of regions discussed the progress in
the implementation of the national project “Nauka”
(Science) as well as the updating of the national
projects “Nauka” and “Obrazovanie” (Education) in
the framework of responsibilities of the Ministry of
Science and Higher Education of Russia.

Four federal projects will be included in the single
national project: “Development of integrated process-
es in the fields of science, higher education and indus-
try” (“Integration”), “Development of large-scale sci-
entific and technological projects on priority research
fields” (“Research leadership”), “Development of the
infrastructure for scientific research and staff train-
ing” (“Infrastructure”), and “Development of human
resources for regions, various fields and the sector of
research and developments” (“Staff”).

On 30 September, the 33rd meeting of the Council
of the International Association of the Academies of
Sciences (IAAS) was held as a videoconference. JINR




VHOOPMALUMA OUPEKLIN OUNAN

0b6CyAnNM Xof peasM3auuu HauMOHANIbHOrO MPOEKTa
«Hayka», a Takke 0OHOB/IEHWE HALMOHAJNBbHBIX MPOEK-
ToB «Hayka» u «O6pasosaHue» B YaCTU MOSHOMOUMHM
MunobpHayku Poccum.

B efuHbIM HauMOHaNbHbIM NMPOEKT BOMAYT 4eTbipe
hepepanbHbix npoekTa: «Pa3BuUTME WHTerpaLMOHHbIX
NnpoLeccoB B cdepe Hayku, Bbicliero obpasoBaHus
U uHpycTpum» («MHTerpaums»), «Passutne macwrab-
HbIX Hay4YHbIX W HAYYHO-TEXHO/IOFMUECKHUX MPOEKTOB MO
NMPUOPUTETHBIM  UCCNIELOBATE/IbCKUM  HANpPaB/ieHUAM»
(«Uccneposatenbckoe nupepcteo»), «PasButue uH-
bpacTpyKTypbl A1S HAYYHbIX WCCNELOBAHUW W MOATO-
TOBKM KapapoB» («MHdpacTpykTypas), «Pazsutue ueno-
BEUYECKOro Kanutasa B MHTepecax pPerMoHoB, oTpac/en
U cexTopa McciefoBaHui U paspaboTtok» («Kagpbi»).

30 ceHTaGps B popmaTte BHMAEOKOHMEPEHLMH
npowno 33-e 3acenaHve Coseta MexkgyHapogHoM ac-
coumauun akagemuit Hayk (MAAH). Ot OUAUN B 3a-
ceflaHuu yyacTBoBasiM aupektop MHcTUTyTa akagemuk
B.A.MatBeeB M HauanbHUK OThENa MeXXLYHAapOZLHbIX
ceasen [l. B. KamaHuH.

Mo utoram 3acepaHus Cosetr MAAH noctaHosun
npuaate O6beaUHEHHOMY WMHCTUTYTY AAEPHbIX MUcce-
[OBaHWM cTaTyc nosHonpasHoro yneHa MAAH, npu-
HWMas BO BHWMaHMWe Bonbluve AOCTUKeHUs UHcTUTyTa
B 0b6nacTu HaykM M obpasoBaHWsi, a Tak)Ke aKTUBHOE
yyacthe OUAN B pestenbHocTu coBeta. Kpome Toro,

JINR DIRECTORATE’S INFORMATION

Ha JaHHoM 3acepaHuu gupektop OUAN B. A. Mateees
Obln eAMHOrnacHo M3bpaH AEUCTBUTENbHbIM Y/IEHOM
MAAH.

B cBoem BbicTynneHun B.A.MatBeeB nopyepk-
HYNl Ba)HOCTb 3ajay, KOTOpble CTaBWUT nepep coboi
MAAH, v co3BydHocTb ux 3agadyam OUAN. OH, B uacT-
HocTH, ckasan: «B 2021 r. O6beanHEHHbIM WHCTUTYT
Oynet oTmeuatb csoe 65-netne. OgHoW M3 Bex rpsay-
LLero rofja CTaHeT MPUHATUE [O/IFOCPOYHOro cTpare-
ruueckoro nnaHa paseutua OUAN go 2030 r. OgHa u3
BaXKHbIX [/laB 3TOro NjaHa — [AalibHellee pasBuUTHE
MeXKAYHapOLHOro COTpyAHWYecTBa. YKpensieHue CBS-
3ert MAAH 1 OUAN, HecoMHeHHO, BHeCeT BKnag, B WH-
TerpauMoHHble npoueccbl Ha npocTtpaHctee CHI u 3a
€ero npenenamm».

Lo npupaHus cTtatyca MOAHOMNPABHOrNO ujeHa
OUAN sBnanca accouuupoBaHHbiM uneHom MAAH
c 1997 r. MonHoueHHble ceccun MAAH pgBaxkapl npo-
Boaunucb no npurnawenuio OUAN: 8 2000 r. 8 OybHe
u B 2002 r. B naHcroHate OUAN «[lybHa» B Anywre.

Director Academician V.Matveev and Head of the
International Cooperation Department D. Kamanin took
part in the meeting on behalf of the Joint Institute for
Nuclear Research.

As a result of the meeting, the IAAS Council
decided to confer on the Joint Institute for Nuclear
Research the status of a Full Member of IAAS, taking
into account great achievements of the Institute in the
fields of science and education, as well as the active
JINR participation in the Council’s activities. Moreover,
at the meeting, JINR Director V.Matveev was unani-
mously elected Full Member of IAAS.

In his speech, V.Matveev highlighted the impor-
tance of tasks set by IAAS and their relevance to
the tasks of JINR. He noted in his report on the JINR
activities the following: “In 2021, the Joint Institute will
celebrate its 65th anniversary. One of the milestones
of the upcoming year will be the adoption of the Long-
Term Strategic Plan for the Institute’s development
until 2030. One of its important chapters considers
the further development of international cooperation.
So, strengthened contacts between IAAS and JINR
will definitely contribute to integration processes in
the CIS countries and beyond.

EI

Before attaining the status of a full member, the
Joint Institute for Nuclear Research has been an asso-
ciate member of IAAS since 1997. Full-fledged IAAS
Sessions were twice held on the JINR invitations: in
2000 in Dubna, and in 2002 in the JINR Hotel “Dubna”
in Alushta.




FOBUIEN
- EBHno-—
JUBILEES

60 nem C. H. /louenko

1 aszycma ucnonnunocs 60 1em co OHA podcOeHus nasHoeo byxearmepa
Obvedunennozo uncmumyma sioepuvix uccieoosanuii Cepeess Huxonaesuua
Jloyenxko.

Jupexyus OUAU, konneeu u opysvs nozopasunu Cepeess Hukonaesuua c
r00uIeeM, noxcenas emy Kpenkozo 300p06bsl, YCnexos 8 odibHeuuleli pabome,
JIUYHO20 CHACMbA U ONIA20NOTYYUA 8 CeMbe.

S. N. Dotsenko is 60

On 1 August, Chief Accountant of the Joint Institute for Nuclear Research
Sergey Nikolaevich Dotsenko turned 60.

The JINR Directorate, colleagues and friends congratulated Sergey Ni-
kolaevich on his jubilee and wished him good health, every success in further
work, personal happiness and well-being of the family.

70 nem E. M. Monuanogy

17 aseycma ucnoanunocs 70 nem 2nagHomy peoaxkmopy exiceHeoenbHUuKd
Obvedunennozo uHCmumyma si0epHuix uUcciedo8anull «/youna: mayka, coopy-
arcecmeo, npoepeccy Eseenuio Maxapwesuuy Monuanosy.

Jupexyus OUAU, Opysvs u konneeu nosopasunu Eeeenus Maxapvesuua ¢
100UNeliHOU 0amMOU U NOXCENANU eMYy KPEeNKO20 300P08bsl, CeMellH020 61a2onony-
Yus U HOBbIX MBOPUECKUX CEEPULCHULL.

E. M. Molchanov is 70

On 17 August, Editor-in-Chief of the JINR weekly newspaper “Dubna: Sci-
ence, Community, Progress” Evgeny Makarievich Molchanov turned 70.

The JINR Directorate, friends and colleagues congratulated Evgeny Ma-
karievich on his jubilee and wished him good health, well-being of the family
and new creative achievements.

90 nem U. A. Casuny

7 dexabps ucnonnunocs 90 nem nouemnomy oupexmopy JI®BD OUANU
npogpeccopy Heopio Anexceesuuy Casuny — 8vloaroujemycs yueHomy 6 0o-
aacmu QUIUKY NeMEHMAPHBIX Yacmuy U 0epHOU PU3UKU BbICOKUX dHED-
2ui.

Jupexyus OUAU, Opy3vs u kowiecu cepoeuro no3opasuiu oouispa,
nookcenas emy 000po2o 300p08bs, MEOPUecKo20 00J20LemUs, HOBbIX YCNexo8
8 HAYYHOU 0esIMEeNbHOCIU U CEMEUH020 ONA2ONONYYUSL.

1. A. Savin is 90

On 7 December, Honorary Director of JINR VBLHEP Professor Igor
Alekseevich Savin, an outstanding scientist in the fields of particle physics
and high energy nuclear physics, turned 90.

The JINR Directorate, friends and colleagues congratulated the hero of
the day on his jubilee and wished him good health, creative longevity, every
success in scientific activities and well-being of the family.

—EI
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IN MEMORY OF THE SCIENTIST

bopuc EsrenbeBnu ITATOH

Boris Evgenievich PATON
27.11.1918-19.08.2020

19 aBrycra 2020 r. Ha 102-M rogy *KHU3HH CKOHYAJICS
akanemuk PAH bopuc EBrenseBuu Ilaron — ydeHslif-ma-
TEpUaJIOBE]l C MUPOBBIM UMEHEM B 00JIACTH METAJLTyPrHH,
TEXHOJIOTUH METAJJIOB M 3JIEKTPOCBAPKH.

C 1962 r. bopuc EBrenneBnu I[latron GeccMeHHO py-
xoBoawi1 HanyoHanbHON akajgeMueld HayK YKpauHbl, SIB-
JsIcs efcTBUTENbHBIM wieHoM EBpomnelickoil akagemun,
MexayHapoaHOH akaJZeMHH HayK, OOpa3OBaHHWS, WHIY-
crpun U uckyccts (CILA), MexayHapogHol akaaeMuu
acrponaBTuku (CILIA), HammonanpHOW akageMuu MpH-
knagueix Hayk (Pd), Axagemnu mpoGrem Ge3omacHOCTH,
oboponsl u mpaBomnopsaka (P®), IlerpoBckoit akageMuu
Hayk 1 uckyccT (Cankr-ITerepOypr, Pd), ¢ 1993 mo 2017 1.
OB Mpe3usieHTOM MeXAyHApOAHOH accoIlMaIliy aKaje-
muit Hayk (MAAH).

b.E.Ilaron Bo3miaBisin MexXayHapOIHbI Hay4HbII
COBET MO CBAapKe M POJCTBEHHBIM TEXHOJOTHUSAM, ObLI 1ile-
HOM MeXIyHapoIHOTO KOMHTETa [0 HayYHO-TeXHHYE-
ckomy passututo crpan CHI, npencenarenem Koopau-
HAIIMOHHOTO COBETa MEXKTOCYIapCTBEHHOH IPOrpamMMBbl
«BbICOKOHaIEKHBIH TPYyOOIPOBOJHBIN TPAHCIIOPT», HJIe-
HOM IIpaBjieHUus MeXayHapOoAHOH TOIUIMBHO-3HEPIETU-
YECKON acCOIMAIMM M TTOTICYUTENBECKOTO COBeTa Mexy-
HaponaHoro (onma siaepHoil Oe3omacHocTH. OH BXOIMI
B COCTaB PEAAKIMOHHBIX KOJUIETMH MHOTHX HayJHO-TEX-
HUYECKUX JKYPHAJIOB U JPYTUX WU3JaHWH, 3aHUMAaJ MOCTHI
npezacenarens MeXBEJOMCTBEHHOTO COBETa IO KOOP/AH-
Hauuy (yHJaMEHTaIbHBIX MCCIEIOBAaHUH, IMpeceaaTess
Hay4yHO-KOOpANHAIIMOHHOTO U SKCIIEPTHOTO COBETA IO BO-
rpocam pecypca 1 0e30IacHOCTH IKCILUTyaTalui KOHCTPYK-

On 19 August 2020, RAS Academician Boris
Evgenievich Paton passed away being aged 101. He was
a world known materials scientist in metallurgy, metal
technology and electrical welding.

From 1962 B.Paton was the permanent leader of
the National Academy of Sciences of Ukraine; he was
full member of the European Academy, the International
Academy of Sciences, Education, Industry and Art
(USA), the International Astronautics Academy (USA),
the National Academy of Applied Sciences (RF), the
Academy of Problems of Safety, Defence and Law
and Order (RF), Peter’s Academy of Arts and Sciences
(St. Petersburg, RF); from 1993 to 2017 he was presi-
dent of the International Association of Academies of
Sciences (IAAS).

B. Paton headed the International Scientific Council
on Welding and Allied Technologies; he was member of
the International Committee on Scientific-Technological
Development of CIS countries, Chairman of the
Coordination Council of the Intergovernmental Pro-
gramme “Highly Reliable Pipeline Transport”, member
of administration of the International Fuel and Energy
Association and the Board of Trustees of the International
Nuclear Safety Foundation. He was member of editorial
boards of many scientific-technical journals and other
publications, Chairman of the Interagency Council on
Coordination of Fundamental Research, Chairman of the
Science-Coordination and Expert Council on Resource
and Safe Operation of Structures, Constructions, and




MAMATW YYEHOIO

Ui, COOpYKeHUI M MaIIvH, peacenarerns CoBeTa 1mo Koc-
MHUYECKHM HCCIEAOBaHUAM, npencenarens Komurera mo
cucremHomy aHanusy HAH Ykpaunsr.

b. E.Tlarona Ha3piBasnin DBepectoMm Hayku. [lepBas Ha-
yuHas pabota omyonrkoBaHa uM B 1948 . 3a mouru 80 set
TPYIOBO# nesitenbHOCTH — okoio 1000 myOnukanuit u
400 nmarenToB B 30 ctpanax. bopuc EBrenbeBndy — nBax-
ael T'epoit Conmanuctuueckoro Tpynma, naypear JleHun-
ckoit n T'ocymapcTBEHHBIX MPEMHi, YIOCTOEH MHOTUX TIO-
cynapctBeHHbix Harpag CCCP u Poccuiickoit denepanumy,
Boapmoit 3omoroii Memanu uMm. M. B.Jlomonocoa PAH,
3onoroit Mmemanu uM. C.I1. Koponesa.

«Ero yxom u3 *KHU3HU CTas OOJBIIOW YyTPaTOH I MH-
POBOI HayKH, — CKa3aJ B CBOEM IIPOIIAIBHOM CIIOBE IIpe-
suneHT PAH A.M. CepreeB. — Ilaron OB BBLIAIOIIMMCS
YYEHBIM, IPEUIOKUBILIUM MHOKECTBO UEHU B COBPEMEHHOMN
MeTautypruu. Jloiarue necsatuierus oH Bo3rasisit Harmo-
HAJIBHYIO aKaJeMHI0 HayK YKpauHbI 1, KOHEYHO, OUCHb I1e-
peXXuBaa U3-3a pa3pbliBa CBA3EH MEXKTY YUEHBIMH pPa3HBIX
ctpaH nocne pacnajna Coserckoro Corosay.

UYenosek-nerenaa, akagemuk b. E.Tlaton momp3oBancs
BCEOONINM YBa)KCHHEM M HETPEepPeKaeMbIM aBTOPHTETOM,
ObuT OompmmM npyroM OOBEIMHEHHOTO HWHCTHTYTa. Ha
10-m 3acemannu CoBeta MAAH, kotopoe mpoxomamio 2 1-22
ntons 2000 r. B [lyone, b. E. IlaTror oTMeTHII BaXXHYIO POJIb
Wucturyra: «MAAH He mOMKHA OTPaHUYHBATHCS TOIBKO
pamxamu ctpad CHI, a momkHa CTpeMUThCS aKTHBHO B3a-
MMOZIEHCTBOBATh C IPYTUMHU HayYHBIMHU IIEHTPaMH, CTpaHa-
mu. [Ipumepsr — mogoTBopHOE coTpyaaudectso ¢ OV,
ornenbHble KOHTakTH ¢ FOHECKO. B MAAH ¢ 6onbium
YAOBIETBOPEHNEM Yy3HaMM o paruduranuu CornamieHus
mexay IIpaButensctBom PO n OMSN. Heobxoaumo usy-
YUThH 3TO COIVIALIEHUE C LEJbI0 UCHOIb30BAHUS €r0 OIBITA
s opopmireHus npedbBannss MAAH B Ykpauaey.

- .
IN MEMORY OF THE SCIENTIST

Machines, Chairman of the Committee on Space
Research, Chairman of the Committee on System
Analysis of NAS of Ukraine.

B.Paton was called Everest of science. He published
his first scientific work in 1948. In almost 80 years of
work he had about 1000 publications and 400 patents in
30 countries. He was twice Hero of Socialist Labour, lau-
reate of the Lenin and State Prizes, he was awarded many
state prizes of the USSR and the Russian Federation, the
Big Lomonosov Gold Medal of RAS, the Korolev Gold
Medal.

“His passing was great loss for the world science”,
said RAS President A.Sergeev in his speech. “Paton
was an outstanding scientist who proposed many ideas
in modern metallurgy. For many decades he headed the
National Academy of Sciences of Ukraine and was ob-
viously very upset because of the loss of connections
among scientists of different countries after the collapse
of the Soviet Union”.

A living legend, Academician B.Paton enjoyed re-
spect and authority beyond exception, he was a big friend
of the Joint Institute. B. Paton stressed the important role
of the Institute at the 10th meeting of IAAS which was
held on 21-22 June 2000 in Dubna: “IAAS should not be
limited only to CIS countries, but should actively interact
with other scientific centres and countries. Examples of
that are fruitful cooperation with JINR and contacts with
UNESCO. TAAS was deeply satisfied by the news about
ratification of the Agreement between the RF govern-
ment and JINR. We should study this Agreement in order
to use it in forming the presence of IAAS in Ukraine”.

Dubna, 21-22 June 2000. The 10th meeting
of the Council of [AAS




HAYYHOE COTPYOHMYECTBO

8 mroas corpyanuru ASIP nm. T.H. ®aeposa u
VHI OMAM npoBeam OHAAMH-BCTPEUY C BUAEO-
9KCKYypCHeNl MO IKCIEePUMEHTAABHBIM yCTaHOBKAM
ASIP arst 125 yyacTHUKOB AeTHelt 06pa3oBaTEAb-
Hott mKOAbl «Governor’s School for the Sciences
and Engineering» (GSSE) Vuusepcurera Tenneccu
(CIIA).

Waes BcTpeun mpumHapAeKara aAMMHUCTPATO-
py aetHeit wroAbl Ask. Myan. I'pynna conpmaapabix
kommynukanuit YHII cospanra aas sToro BuaeoTyp,
B KOTOPOM YaCTh CHEMOK HPOBEAM HAy4HbIE CO-
tpyauuku ASP, onuceiBas u mokasbiBas CBOIO pa-
60Ty, a 3aTeM OTBETUAM HA BOIMPOCHI CAYIIATEAEIL.

SCIENTIFIC COOPERATION

15 woas OMIM  pocetua  mpopexTop
MockoBCKOTO  (PM3MKO-TEXHMIECKOTO MHCTUTYTA
(MOTH) n n. o. auperropa Ouarex-mKOAbI HGUINKK
u uccaepoannit um. A. A. Aarpay A. A.Boponos c
I[eABI0 OOCY>RAEHMS BOIPOCOB MOATOTOBKY HAYYHBIX
u MHKeHepHbIX KaapoB B MOTU aas peaamsaunuu
KPYIHBIX UCCAEAOBAaTeAbCKMX npoekToB OVISN.

Ha BcrTpede B AMpeRuum CTOPOHBI OOGCYAMAM
[EepPCIEeKTUBBI COTPYAHUYIECTBA, a TAKKE AAAbHEN-
e mary B cepe MOATOTOBKY KAAPOB M IpUBAEUe-
uust crypenros MOTU k pa6ore B OMSN. Ocoboe
BHMMAaHNE OBIAO YAeAeHO paboTe CO CTYAEHTAMM
maapumx kypcos MOTU.

Jy6Ha, 15 urons. [Ipopektop MDPTU u u. o. aupekropa Ousrex-mkoisl GU3UKH U uccienoBanuit um. JI. /1. Jlannay
A. A.BopoHoB (B 1ieHTpe) Ha 3kcKypcun B Jlaboparopuu simepHbiX peakiuii um. I. H. ®neposa B xone Busuta B OUSN

Dubna, 15 July. Vice-Rector of MIPT and Acting Director of the Landau Phystech School A. Voronov (centre) on an excursion
at the Flerov Laboratory of Nuclear Reactions during the visit to JINR

On 8 July, staff members of the Flerov La-
boratory of Nuclear Reactions and the JINR
University Centre held an online meeting with a
video excursion to the FLNR experimental facilities
with 125 students of the Governor’s School for the
Sciences and Engineering (GSSE) of the University
of Tennessee (USA).

The meeting was encouraged by the Admini-
strator of the summer school J.Moody. The UC

Social Communication Group created a video tour
a part of which featured FLNR scientists talking
about and demonstrating their work, and then they
answered questions from the audience.

On 15 July, Vice-Rector of Moscow Institute
of Physics and Technology (MIPT) and Acting
Director of the Landau Phystech School A. Voronov
visited JINR with the aim of discussing the issues




HAYYHOE COTPYOHMYECTBO

A.A.BopoHoB 03HaKOMMACS C OObeKTaMy Ha-
yunoit wuHppacTpykrypsr OMAM: crpoamumes
yckopureabHbiM komnaekcom NICA u yuacTkom
IO IPOM3BOACTBY CBEPXMPOBOAAIMX MATHUTOB
B ADBD, (abpuroil CBEPXTAKEABIX IAEMEHTOB
u muraorpornom AIT-280 B AP, a takske yuacrt-
KOM COOpPKM AETEKTOPOB TAYOOKOBOAHOTO Heji-
TpunHoro tereckona «baikaar-TBA» u ara6oparo-
pueit peHTreHOBCKOW MurpoTomorpadum B AMIL.
TFoctss compoBoskaaru 3aBepyoimuit  kadeApoi
(byHAAMEHTAABHBIX M IPUKAAAHBIX Ipo6AeM Pusn-
kn mukpomrpa MOTU uaen-koppecnonaent PAH
A.U.Kazakos, 3amecturern 3aBepyoiiero kade-
apoit C.3.ITakyasik u I'. A. Illeakos.

29 uroas B hopMaTe BUAEOKOH(DEPEHINN COCTO-
SNOCH J-€ 3acepaHre HABAIOAATEABHOTO COBETa Mera-
npoekra «Komnaekc NICA». B ero pa6ore npuuu-
MaAM y4acTue mpeacTaButeAn pykosoacrsa OV
BO TAaBe ¢ AuperTopom Mucruryra B. A. MaTseeBbim
u nepsbiM Bure-pAupekropom I. B. Tpy6unkossim, a
Tak)Xe IpeAcepaTeArb ATeHTCTBA IO SAEPHOMY pe-
ryarpoBaunio Pecny6amku Boarapum, moaHomou-
HBI/I [PEACTaBUTEAb IpPaBUTeAbCTBA Pecmy6anku
Boarapun B OVM A.Kocros, mpesumpent PAH

SCIENTIFIC COOPERATION

A.M. Ceprees, 3amecTuTeAb T'€HEPAABHOTO AMPEK-
topa ['K «Pocarom» FO.A. Oarenns.

B xoae 3acepaHMsI YACHBI COBETA OLICHMAM CTa-
TyC paboT O POEKTY, OOCYAMAM AaAbHellIee pas-
BUTME KOAAANAEPHOTO KOMIIAEKCA, €ro HayIHYIO
OporpaMMy ¥ KaApOBOe obecredeHme, a TakKe
OPUMHAAM PeIlleHMs 0 M3MEHEHMSM B COCTaBe Ha-
6AI0AATEABHOTO COBETa.

Pyxosoaurear nmpoekra NICA B. A.Kekeanpze
IPEACTaBUA OTYETHBI AOKAAA O CcTaTyce pabor mo
IIPOEKTY, pe3yAbTaTax paGoThl KOMMTETA IO aHa-
An3y cpokoB u pecypcoB mpoekra NICA (mapr
2020 r.) m AeTaABHOM MAAHE HAMEYEHHOTO Ha Ae-
ka6pb 2022 1. BBOAA B 9KCIAyATAIMIO 6A30BOI KOH-
durypaunmn xommaerca NICA. HabGaropareawpmsiit
COBeT IMOAAEPJKAA pPeaAM3anyi0 IPOrpaMMbl Iep-
BOrO (pM3MIECKOTO IKCIEPUMMEHTA Ha KOAAANAepe
kommaekca NICA, nmopdepkHYB BasKHOCTh KaApoO-
BOTO O0ecmedyeHnsi MPOEKTA, M MOPYUUA AMPERIUN
OVAN murencudunuposats 9Ty pabory.

Brian mpeacTaBA€HBI COAOKAAABI PYKOBOAMTE-
At aupekngmu npoekrta NICA T.B. Tpy6umkosa n
B.A.Kekeanpsze o passutum 6a30BONi KOHUTY-
paunn npoekra «Kommaekc NICA» u moaroros-
ke ordera Ha 1 guBapsa 2021 r. mo BBHINOAHEHMIO

of training scientific and engineering employees at
MIPT for the implementation of the JINR large-
scale scientific projects.

During the meeting at the Directorate, the par-
ties discussed prospects for cooperation, as well as
further steps in the fields of the staff training and
attracting MIPT students to work at JINR. The
participants paid special attention to work with ju-
nior-year students of MIPT.

A.Voronov was acquainted with the objects of
the JINR scientific infrastructure: the NICA ac-
celerator complex under construction and the site
for the production of superconducting magnets at
VBLHEDP, the Superheavy Element Factory and the
DC-280 cyclotron at FLNR, as well as the site for
assembling detectors of the deep underwater neu-
trino telescope Baikal-GVD and the laboratory of
X-ray microtomography at DLNP. The guest was
accompanied by Head of the MIPT Department
of Fundamental and Applied Problems of Micro-
world, RAS Corresponding Member D.Kazakov,
Deputy Heads of the Department S.Pakuliak and
G. Shelkov.

EI

On 29 July, the 5th meeting of the Supervisory
Board of the NICA Complex project was held as
a videoconference. The meeting was attended by
representatives of the Directorate of JINR headed
by JINR Director V. Matveev and JINR First Vice-
Director G. Trubnikov, Chairman of the Bulgarian
Nuclear Regulatory Agency, Plenipotentiary of the
Government of the Republic of Bulgaria to JINR
L. Kostov, President of RAS A. Sergeev, and Deputy
Director General of Rosatom State Corporation
Yu. Olenin.

During the meeting, members of the Supervisory
Board evaluated the progress of the project and dis-
cussed further development, scientific programme,
and staffing support of the collider complex, as
well as took decisions on changes in the member-
ship of the Supervisory Board.

Leader of the NICA project V.Kekelidze pre-
sented to participants of the meeting a report on
the progress in the NICA project, the results of the
meeting of the NICA Cost and Schedule Review
Committee (March 2020), and the detailed plan
for the operation of the basic configuration of the
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JlyOHa, 29 urons. 5-¢ 3acenaHue HaOIHOIATEILHOTO
cosera meranpoekra «Kommexkc NICA» B popmare
BH/ICOKOH(EpeHINH

NICA project scheduled for December 2022. The
Supervisory Board supported the implementation
of the programme of the 1st Day Experiment at the
collider of the NICA complex, as well as empha-
sized the importance of the staffing support of the
project and assigned to the JINR Directorate the
task of intensifying this activity.

The co-reports were made by Leader of the
NICA Project Directorate G. Trubnikov and Leader
of the NICA project V.Kekelidze on the devel-
opment of the basic configuration of the NICA
Complex project and preparation of the report for
1 January 2021 on the implementation of Order
No.783-p of 27 April 2016 of the Government of
the Russian Federation.

At the suggestion of G.Trubnikov, the Super-
visory Board decided to invite Director for Large
Facilities and Basic Research Department of the
Federal Ministry of Education and Research of
Germany Dr. V.Dietz and Scientific Managing
Director of GSI and FAIR Professor P.Giubellino
to join the Supervisory Board as observers.

On 15 September, the opening of SPD Days
in Dubna took place at JINR via videoconference
to present to a wide world scientific community
the Spin Physics Detector (SPD) project, the sec-
ond-largest experimental facility at the NICA com-

SCIENTIFIC COOPERATION

Dubna, 29 July. The 5th meeting of the Supervisory Board of
the NICA Complex project via videoconference

plex, as well as to encourage the establishment of
international scientific collaboration around the
project. On that day, the first event of the cycle,
namely International Meeting “NICA SPD experi-
ment at JINR”, took place in a mixed format com-
bining a videoconference with personal attendance.

Representatives of scientific centres and uni-
versities from Brazil, Bulgaria, Croatia, the Czech
Republic, Egypt, France, India, Italy, Poland,
Russia, Serbia, Slovakia, and the RSA partici-
pated in the meeting. Representatives of govern-
ment agencies of some countries also took part in
the event.

JINR Vice-Director Academician B.Sharkov
opened the meeting, after which some reports on
the project were presented. Head of the project’s
working group A. Guskov (DLNP) made a report on
the general concept of the SPD project and plans for
the construction and launch of the physical facility
of the experiment. V.Ladygin (VBLHEP) present-
ed a detailed description of physical characteristics
and subsystems of the SPD detector, as well as ma-
jor tasks of the physical programme of the experi-
ment. The report by A.Baldin (VBLHEP) present-
ed existing developments on the miniSPD stand, the
present state and plans for the construction of the
SPD test zone at extracted and secondary beams of
the Nuclotron for testing of the detectors and data
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pacmopsixenns IlpasureabctBa PO Ne783-p or
27 ampeas 2016 r.

ITo npearoskennio I'. B. Tpy6unkosa Habaoaa-
TeABHBIN COBET IPUHAA pPelleHye IPUTAACUT BOITH
B €0 COCTaB B KauecTBe HabAIOAATEAEN AMPEKTOpPA
110 6OABIIMM YCTAaHOBKAM ¥ (PyHAAMEHTAABHBIM VC-
caeposanuam BMBF T'epmanun apoxropa B. Aurna
u ampektopa mo nayke GSI/FAIR mpodeccopa
I1. Asxy6Geauno.

15 cenrs6pa 8 OVSN B popmare BupeoROHDE-
pennun coctosiaochk orkpertne Anen SPD 8 Ay6wue,
IleAb KOTOPBIX NPEACTaBUTh BHMMAHMIO IIMPO-
KOl MMPOBON HAYYHOU OO[ECTBEHHOCTY IMPOEKT
SPD (Spin Physics Detector) — BTopoit mo BeAu-
qyHe IKCIEPUMEHTAABHON YCTAHOBKM KOMIIAEKCA
NICA — wu cmoco6cTBOBaTh (POPMUPOBAHUIO BO-
KPYT MPOEKTa MEKAYHAPOAHON HAYIHON KOAAAGO-
paun. B ator aAenp B cmemaHHOM dopmate Bu-
ACOKOH(EpeHIUN U AUYHOTO HPUCYTCTBUA MPOUIAO
IlepBOe MEPOUPUATHE ILUKAA — MeXKAYHAPOAHOE
cosemanne <«Oxcmepument SPD Ha xoaaalviaepe
NICA 8 OV ».

B coBemaHuyu NpUHSIAM ydacTHe COTPYAHMKMU
Hay4YHBIX I[EHTPOB ¥ YHUBEPCUTETOB M3 Boarapmun,
bpasuaun, Ermnra, WMuamm, Wrainn, I[loapummn,
Poccun, Cep6un, Crosaxkun, ®pannguu, Xopsarnu,
Yexun u FOAP, a takske mpeacTaBUTEAM TOCYAAp-
CTBEHHBIX CTPYKTYD PSIAa ITUX CTPaH.

Pa6ory coBemaHusi OTKpPBIA BUIE-AMPERTOP
OMAN akapemuxr B.1O.Illapkos, mocae yero Gbia
IIPEACTaBAEH PsiA 0630PHBIX AOKAAAOB 11O IIPOEKTY.
C aokaapom 06 obuert koHuenmuu npoekra SPD u

Jyb6Ha, 15 cents16psa. Otkpoitue Jueii SPD B [lyOHe
B (hopmaTe BUICOKOHPEPESHIINU

SCIENTIFIC COOPERATION

[IAaHAX IO CTPOMUTEABCTBY M 3aLYCKy (HU3NIECKOI
YCTaHOBKY dKCIEPUMEHTA BBICTYIIMA PYKOBOAUTEAD
pa6oueit rpymnmel mpoekta A.B.Tycobkos (ASIT).
AerarbHoe ommcanue (HU3NIECKUX XaPARTEPUCTUK
u noacuctem Aertektopa SPD, a Takske OCHOBHbIE
3apa4y  PU3NYECKON TPOrpaMMbl IKCIEPUMEHTA
npeacrasua B.I1. Aaapirma (ADBD). B aokaape
A.A.Baarpnna (ADOBD) 6biam mpeacTaBAeHBI Hapa-
6otkn mo crerpy miniSPD, texymee cocrosmme n
IDAQHBI IO CTPOMUTEABCTBY TecTOBOW 30HBI SPD Ha
BBIBEAEHHBIX ¥ BTOPUYHBIX TyYKaX HYKAOTPOHA AAS
MCIIBITAHUS AETEKTOPOB M CuCTeM c6opa AaHHBIX.
Aoxaap A.C.JKemayrosa (AII) 6bia mOCBsmEH
passuTuio cucrem c60pa AaHHbIX, pa3paboTke mpo-
TPAMMHOTO O0eCmedeHnss ¥ KOMIBIOTHHTA 3KCIIEPH-
menta SPD.

ITocae obueit Auckyccun B popmate KPyrAoro
CTOAQ COCTOSIAACh AMCKYCCHS IO YYaCTHIO B IIPO-
exTe. Buie-mpesmaeHT MO KYABTYpe M HAYIHBIM
CBSI3AM AKapeMmy HAYYIHBIX MCCAEAOBAHMII U TEX-
wororun Erunra (ASRT) Ask. Dap-Qexnu Bbipasuaa
3aMHTEPECOBAHHOCTh Ermmra cTaTh y4aCTHMKOM
npoexta SPD, a Takske 03ByumMAa HaMepeHue 3a-
IOYCTUTH COOTBETCTBYIOUIMII KOHKYPC MO MpOeK-
TaM COTPYAHMYECTBA B PAMKax AOPOSKHO KapThl
pa3sutua corpyAnndectsa OVIAVM—Erumer, moa-
nucauuoi B Aexka6pe 2018 r. Muatepec amanitckux
UCCAEAOBATEAEH K YYIaCTUIO B IPOEKTE B 06AACTH
CO3AQHMSA AETEKTOPOB, IAEKTPOHUKU ¥ TETEPO-
TeHHOTO KOMIBIOTVMHTA O3BYYUAM TNPEACTABUTEAN
Vuusepcurera um. A.bBearo (UNAB). b. Mearano
u3 Vuusepcurera BurBartepcpanaa (IOAP), mpea-
craBagomumii Takke iTemba LABS, coo6mmua, uro

Dubna, 15 September. The opening of the SPD Days in Dubna
via videoconference
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Jy6Ha, 18 centsi0psa. Yuactue aeneraunu OMSIN
B 24-M 3acefaHuu PoccHiiCKO-KUTalCKOM TTOKOMUCCHN

10 HAayYHO-TEXHUYECKOMY COTPYIHHUYECTBY, TPOXOAMBIIEM
B (opmaTe BUICOKOHBEPEHIINU

acquisition systems. The report by A.Zhemchugov
(DLNP) was devoted to the development of the da-
ta acquisition system, the development of software
and computing for the SPD experiment.

After the general discussion in a round-ta-
ble format, the discussion of participation in the
project took place. Vice-President for Culture
and Scientific Communication of the Academy
of Scientific Research and Technology of Egypt
(ASRT) G.El-Feky expressed the interest of Egypt
to become a participant of the SPD project, as well
as announced the intention to launch a correspond-
ing competition on cooperation projects within the
framework of the Roadmap for JINR—Egypt co-
operation development signed in December 2018.
The interest of Chilean researchers in the partici-
pation in the project on the creation of detectors,
electronics and heterogeneous computing was
expressed by representatives of the Universidad
A.Bello (UNAB). B. Mellado from the University
of the Witwatersrand (RSA), who represented
iThemba LABS as well, informed the audience that

Dubna, 18 September. The JINR delegation participating in
the 24th meeting of the Russian—Chinese sub-commission
for scientific and technical cooperation, held through
videoconference

the development of data acquisition systems and
machine learning is the area of potential interest
for RSA scientific organizations in the SPD proj-
ect. I.Gorbunov (VBLHEP) made proposals for
using capabilities of machine learning. Answering
the questions of participants about the involvement
of students in the project, A.Zhemhugov suggested
using opportunities of the JINR remote scientific
and educational platform INTEREST.

A more detailed discussion of the scientific
component of the project was continued at the next
events of the SPD Days in Dubna, namely in the
framework of remote workshops “Gluon content
of proton and deuteron at SPD” (30 September —
1 October) and “Physics programme for the first
stage of the NICA SPD experiment” (5—6 October).

On 18 September, a JINR delegation took
part in the 24th meeting of the Russian—Chinese
sub-commission for scientific and technical coop-
eration that was held through videoconference.
The Russian delegation was headed by Deputy




HAYYHOE COTPYOHMYECTBO

paspaborka cucreM c60opa AAHHBIX ¥ MAUIMHHOTO
o6OydeHnsi SBASIETCS O6GAACTbIO MOTEHIUAABHOTO
uHTepeca kK npoekty SPD Aaf HaydHBIX Oprasu-
sammit FOAP. TIpeproskenns MO IpUMEHEHMIO BO3-
MO3KHOCTel MamnHHOTO 00yvenus Buec V. H.Top-
6yunos (A®BD). OrBeyass Ha BOMPOCH Y4aCTHUKOB
O IPMBAEYEHNM K YIaCTHIO B NPOEKTE CTYAEHTOB,
A.C.KeM4yroB MNPEAAOIKMA WUCIOAB30BATH BO3-
MOSKHOCTM HOBOWM YAAA€HHON HayYHO-06pa3oBa-
teapHOU nAaaTdopmbr OVSIM INTEREST.

Boaree aerarbHOE OOGCY>KA€HME HAYYHON CO-
CTaBASIONIEi IPOEKTa GBIAO IPOAOASKEHO HA CAEAY-
foumx meponpustusax Aueir SPD 8 Ay6ue — B pam-
KaxX yAaAeHHBIX pabounmx cosemanuit «[A0OHHAs
COCTaBAfAIOIAA NMPOTOHOB M AeiTpoHOB Ha SPD»
(30 centssbps — 1 okrabps) u « Pusndeckass mpo-
rpaMMa mepBoro arama akcmepumenta SPD nHa
NICA» (5—6 oxkrsabps).

18 cenrsnbps aereraymsi OVSIM npuusira yua-
ctue B 24-m 3acepanum PoccnitcKo-KuUTamuCcKoM mMOA-
KOMMCCUYM TIO0 HAYYHO-TEXHUYECKOMY COTPYAHMUe-
CTBY, KOTOpoe Impomao B ¢dopmare BUAEOKOH e-
penmyn. Poccuiickyio aeaeramuio BO3TAaBASIA 3aMe-
CTUTEAb MUHMUCTPA HAYKM U BBICUIETO O6Pa30BaAHUS
P® C.B. Awoaun, a pereranmio Knras — samectu-
TeAb muuucTpa Hayku u Texuorormit KHP Xyan

SCIENTIFIC COOPERATION

Bait. OVAN npeAcTaBASAM EPBBIN BUIle-AUPEKTOP
I.B. Tpy6unkos, pyroBoanteas npoekra NICA Bu-
ne-aupertop B. A. Kekeanasze, 3amectureap Anpex-
topa A®BD I'.T. Xoakubaruss, HaYaAbHUK OTAEAA
MesxkAyHapoAHbIX cBsaseit A. B. Kamaunn n pykoso-
auteap npoexta MPD B. M.ToaoBaTiok.

CropoHbl 06MeHAAUCH MH(pOPMALVEN U IPUHA-
AM pelleHus IO Pa3AUYHBIM aCHeKTaM ABYCTOPOH-
Hero coTpyanndectsa Pocenn u Kuras, B Tom uuc-
Ae OO6CYAMAM BOMPOCHI COTPYAHMYECTBA B paMKax
meranpoerta NICA, BbICOKO OIIEHMB TOATMCAHHOE
nHakanyHe Coraamenne o6 ysactun Kuras B crpon-
TeAbCTBe ¥ arcmAayaranmum kommaekca NICA.
Kuraiickasi cropoHa coo6upaa, 4TO B COOTBET-
ctBun ¢ ['ocypapcTBeHHBIM IAQHOM IPUOPUTETHBIX
HAay4YHBIX MCCAEAOBAHMI OBIAM BBIAEAEHBI AEHEK-
Hble CPEACTBA, HEOOXOAMMBIE AASI PEAAUBAINU ABY-
croponnux npoektos B pamrax NICA. Poccuiickas
CTOpOHA, B CBOIO OYepeAb, IOATBEPAMAA HaMepe-
HYe OKa3blBaTh AAABHENIIYIO MOAAEP3KKY COTPYA-
HIYECTBY 1O 3TuM npoekram. CrTaTyc IPOEKTOB M
XOA ¥X peaAm3aluy Ha 3aCEAaHMU OCBETUAM IPEA-
CTaBUTEAM OTBETCTBEHHBIX OpPraHM3aluil: 3aMeCTH-
TeAb AMpexrTopa VIHcTUTyTa COBpeMeHHOW (DU3UKK
Kuratickon akapemun Hayk Uskao XyHBal u 3ame-
ctureab aupekropa ADBD T.T. Xoaskubaruss.

Minister of Science and Higher Education of the
Russian Federation S.Lyulin, and Vice-Minister of
Science and Technology of the People’s Republic
of China Huang Wei headed the Chinese delega-
tion. JINR was represented by First Vice-Director
RAS Academician G.Trubnikov, Leader of the
NICA megascience project and Vice-Director, RAS
Corresponding Member V.Kekelidze, VBLHEP
Deputy Director H.Khodzhibagiyan, Head of the
International Cooperation Department D. Kamanin,
and Head of the MPD project at NICA V.Golo-
vatyuk.

The parties shared information and made de-
cisions on a number of aspects of bilateral co-
operation between Russia and China, including
a discussion of issues of the cooperation in the
framework of the NICA megaproject. The parties
highly evaluated the Agreement on China’s partic-
ipation in the construction and operation of the
NICA complex signed the day before. The Chinese
party announced that according to the State Plan
for priority scientific research, funds necessary
for the implementation of bilateral projects with-

EI

in NICA had been allocated. The Russian par-
ty in its turn confirmed the intention to provide
further support of the cooperation in these proj-
ects. Representatives of responsible organizations,
namely Deputy Director of the Institute of Modern
Physics of the Chinese Academy of Sciences Zhao
Hongwei and Deputy Director of the JINR Veksler
and Baldin Laboratory of High Energy Physics
H.Khodzhibagiyan, elucidated the status of these
projects and the progress in their implementation.
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C 19 utong mo 2 aBrycTa B peKMMe OHJIAHH MPOXO-
nuna 32-a Mescoynapoonas (mexycpecuonaibias) Kom-
nvtomepnaa wrkona. IlpoBenenne B HOBOM (hopmare
OTpPa3WJIOCh W Ha MPOJOJIKUTEILHOCTH IIKOJIBI, ¥ HA KO-
JIUYECTBE YYACTHUKOB MTPOEKTOB, M Ha (popMe UX B3aHMO-
nerictBus. B paboTe mIKobl yuacTBOBAIO 23 CIIyIIaTess
3 Jimutposa, lonronpynaoro, JIyors1, Mockssl u 13 Ha-
CTaBHUKOB. [lepBasi MoJIOBMHA JHS OTBOIMJIACH OOILIEMY
00CY>K/ICHHIO BBITIONHSAEMBIX ITPOEKTOB, BTOPAs — CaMo-
CTOSITENbHON paboTe ydacTHHKOB. Ha oOmieli MToroBOM
KOH(epeHIIMH OBbIIM NPEICTaBICHbl M PACCMOTPEHBI BHU-
JIC00TYETHI BCEX MPOBEICHHBIX UCCIICIOBAHUH.

C 24 o 26 ntons Ha octpose Jlunus MBaHEKOBCKOTO
BOIOXPAHIUIUINA TIPONUIA TPAIWIIMOHHAS MOJOICKHAS
mkosia OUSN — 24-s Jlemnusasn wikona monoovix yueHvix

- .
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u cneyuanucmos («Iunua-2020»). Kaxxnoe Jero mkoia
NPUHUMAET CTY/IEHTOB, aCIUPAHTOB U MOJIOJIBIX UCCIIEIO0-
Baresieil u3 Bcex naboparopuit OUSN. B 2020 r. ee cmor-
JM 1oceTUTh Oosiee 60 y4acTHUKOB U JIEKTOpPOB. Jlekunu
MIPOXOJMIIM Ha OTKPBITOM BO3/YXE, C COOJIIOJICHUEM BCEX
TpeOOBaHUI OTHOCHTENIFHO AMCTAHIMH, AE3HMH(PEKINN U
MacOYHOTO PEXNMA.

OPprKOMUTET IIKOJIBI IPUITIACHI AJIS TOKJIA/I0B TIpe.-
CTaBHUTEJEH BCEX JTa0OPATOPHIiA, UTOOBI OCBETUTH ITUPOKUI
CIIEKTp padoT, mpoBoAUMBIX Kak B OM SN, Tak u B 1pyrux
Hay4HbIX HeHTpax. CiymaresnsiM KOkl ObLIO pacckasa-
HOo o koymaiaepe NICA u mporpaMMHOM 0O0ecHedeHUH
B COBPEMEHHOM (DMU3MUECKOM 3KCIIEPHMEHTE, O MPOTOH-
HOW MeIUIMHE W PaJHoOMOIOTHUECKUX HCCIIEA0BaHUIX,
a TaKkXKe O 3araJovHBIX JETeKTopax yCTaHOBKH BM@N.

OctpoB Jlunas, 24-26 utons. 24-s JIeTHAA MIKOIa MOJIOIBIX YUCHBIX U crienuaancToB («JIumusa-2020)

physics program

Lipnya Island, 24-26 July. XXIV Summer School for Young Scientists and Specialists (Lipnya-2020)

On 19 July — 2 August, the 32nd International
(Interregional) Computer School was held online. This
has affected its duration, the number of project partici-
pants, and the form of their interaction. The school was
attended by 23 students from Dmitrov, Dolgoprudny,
Dubna, Moscow and 13 mentors. The first half of the day
was devoted to a general discussion of the projects being
performed; the second, to independent work. At the final
conference, video reports of all conducted studies were
presented and discussed.

On 24-26 July, the XXIV Summer School for Young
Scientists and Specialists (Lipnya-2020) took place on
Lipnya Island in Ivankovo Reservoir. Every summer, the
school hosts students, postgraduates and young research-
ers from all the JINR laboratories. In 2020, more than 60
participants and lecturers visited the school. The lectures

were held in open air, in compliance with all requirements
about distance, disinfection and face-mask requirements.

The Organizing Committee of the school made efforts
to select reporters from all the laboratories in order to cov-
er a wide range of works conducted at JINR and other sci-
entific centres. Participants of the school were told about
the NICA collider and the software in modern physical
experiments, about proton medicine and radiobiological
research, as well as mysterious detectors of the BM@N
facility. Moreover, a report was made on the fate of the
results published in the most famous scientific journals.

It was the first time the school held a workshop
“Introduction to Parallel Computing” at which partici-
pants could use a small piece of the computing power of
the “Govorun” supercomputer right from their laptops.
A round-table meeting was held with a representative of
the Directorate, RAS Corresponding Member G. Shirkov.
During the meeting, problems that concern young employ-
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Taxoke ObUT IPEACTaBICH JOKIAa O Cyap0e pes3yasTaToB,
OITyONMKOBAaHHBIX B CAMBIX M3BECTHBIX HAYYHBIX CTATHAX.

BriepBrie Ha mIKoje OBUT MPOBEACH MPAKTUYCCKHH
cemuHap «BBefeHue B MPaKTHKY MapajieIbHBIX BBIYKC-
JICHU», HA KOTOPOM YYaCTHHKH C ITOMOIIBI0 HOYTOYKOB
MOTJIM BOCIIOJIB30BaThCsl YaCThIO BBIYMCIUTEIBHON MOIII-
HOCTH cynepkommbioTepa «[oBopyn». B popmare kpyrio-
TO CTOJIa COCTOSUTACH BCTpPEYa C MPEACTABUTEICM TUPCK-
uun uneHoMm-koppecrnonaentom PAH T 1. [lupkoBbiMm,
B XO/ie¢ KOTOPOH 00CYXKTaInCh TMpOOIEeMBI, BBI3BIBAIOIINEC
0eCIIOKOMCTBO MOIIOJBIX COTPYIHHUKOB MHCTHTYTA, U Y-
TH UX penlieHus. B vacTHOCTH, 00CYKIaNnCh N3MEHEHHS B
npaBmiIax oToopa nodeuTesel KOHKypca B paMKax Hayd-
HbIX KoH(Depeniuit OMYC, koTopbie mpoxoasr B [IyoHe u
Anyurre. He ocranack Oe3 BHUMaHUs U IIpo0ieMa IepeBo-
Jla aKTUBHBIX aCIIPAHTOB HA TOJHBIC CTABKH H JIP.

Y4acTHHKAM IIKOJIBI TIOBE3JI0 C MOTOIOM, MOCIIE JIeK-
U U CEMHHAPOB MOXKHO OBLIO MOWIPaTh B BOJICHOOI
u (yTboI. A TocTe 3aX0Aa CONHIIA BCeX OOBEMUHSI KO-
CTep | TIECHHU IO TUTAPY.

5-a Jlemnaa wkona «@uzuxka. Mamemamuka. Hn-
dopmamuran nipoBomunack ¢ 25 no 30 HroNA B pexuMe
OHJIAMH. 63 mKompHUKa u3 Bomrorpama, ExatepunOypra,
Kpacnonapa, Huxnero Hosroponma, Huxnero Taruina,

- .
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Ien3er, Ysur u eme 20 ropomoB Poccum mpommim KoH-
KypCHBII 0TOOD.

YTpeHHss IporpamMma cocTosa U3 HayYHO-TIOMyIIsp-
HBIX JICKI[UI1, BTOpast IOJIOBUHA JHSI TOCBSINATACh KOMaH/I-
HOHM paboTe Haj nmpoekTaMu. TeMbl IPOEKTOB ObUIN TTOJ-
TOTOBJICHBI TIperojaBaTelssMu yHHBepcuTeTa «/lyOHay,
Hay4YHBIMU COTpyAHUKaMHu 1 ukenepamu OMSIN. Pebsita
pelIany HacTosIIue PO ecCHOHANBLHbIE 3a1a4H 110 JJIeK-
TPOHMKE, (PHU3HKE, HEHPOHHBIM CETSIM M TPOTPAMMHPO-
BaHMIO.

OUAN wu yamBepcureT «JlyOHa» TOAIEPKUBAIOT
OIAPECHHBIX IIKOJIILHUKOB, KOTOPbIE B JaJbHEHIIEM CMO-
I'yT 00y4aThCs 10 YHUKAJIBHBIM CTYIEHUYECKUM TpOTpaM-
MaM MexXayHapOAHOW HH)KEHEPHOM IIKOJIbl U IIKOJbI
«AHanMTHKa OOJNBIINX JaHHBIX).

16 centa6ps B JIaGoparopun HH(OPMALIMOHHBIX TEX-
HOJIOTHI COCTOSUICSL HAYYHO-MEMOPUAIbHBLIL CEMUHAP,
noceawiennwviii 90-nemuro co ona poxcoenuna Huxonas
Huxonaeguua I'osopyna, xotopslii BMecte ¢ M. I. Meme-
PSKOBBIM co3aBan JIabopaTopHio BBIYMCIUTEIBHON TeX-
HUKH ¥ aBToMaru3annu (Herae Jlaboparopus napopmanu-
OHHBIX TEXHOJIOTHUI) 1 Yeil BKJIa/] B pa3BUTHE aBTOMAaTH3a-
un HaygHBIX nccnenoBanmii B OVAN u 8 CCCP TpynHO
MePeolIeHNTh. B cemMmHape, KOTOpPBIH mporien B THOPHI-

ees of the Institute and ways to solve them were discussed.
In particular, participants discussed changes to the rules
for selecting the winners of the competition within AYSS
scientific conferences held in Dubna and Alushta. The is-
sue of transfer of active postgraduates to full-time posi-
tions was not left without discussion.

Participants of the school were lucky as far as the
weather was fine. It was possible to play volleyball and
football after lectures. And, of course, a bonfire and guitar
songs after sunset united everyone.

On 25-30 July, the 5th Summer School “Physics.
Mathematics. Informatics” was held online. Sixty-three
school students from Volgograd, Yekaterinburg, Krasno-
dar, Nizhny Novgorod, Nizhny Tagil, Penza, Ufa, and 20
more Russian cities passed the competitive selection in or-
der to take part in the school.

The morning programme consisted of popular science
lectures, while the afternoon was devoted to teamwork
on the projects. The topics of the projects were prepared
by university lecturers, and researchers and engineers of
JINR. The participants had to tackle at real professional
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tasks in electronics, physics, neural networks, and pro-
gramming.

JINR and Dubna University support gifted schoolchil-
dren who further on will be able to study the unique cur-
ricula of the International School of Engineering and the
School of Big Data Analytics.

On 16 September, the scientific and memorial sem-
inar dedicated to the 90th anniversary of the birth of
Nikolai Nikolaevich Govorun took place at the Laboratory
of Information Technologies. This person, together with
M. Meshcheryakov, created the Laboratory of Computing
Techniques and Automation (now the Laboratory of
Information Technologies), and his contribution to the de-
velopment of automation of scientific studies at JINR and
in the USSR can hardly be overestimated. The seminar,
which was held in a hybrid format, was attended by em-
ployees of LIT and other JINR Laboratories, specialists of
the Intel and “RSC Technologies” companies, friends of
N. Govorun and members of his large family.

Nikolai Nikolaevich left his mark on science, on the
life and activities of the Laboratory and of the Institute.
Both the Russian Academy of Sciences and scientific
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HOM (opmaTte, puHsITH yuactrue corpynuuku JIUT u apy-
rux jgaboparopmii OUSU, cnenmanucTsl kommanuii Intel
u «PCK Texnonorum», npy3ss Hukonas HukomaeBnua n
YWICHBI MHOTOUNCIICHHONW CEMBH.

Hukonaii HukonaeBuu [0OBOpYH oOCTaBWI SApKHUN
cliesl B HayKe, B JKH3HH, B JICATEILHOCTH JIAOOPaTOpUN U
WHcrutyTa. Kak oTMETHII BO BCTYHNHTENIBFHOM CIIOBE /-
pextop OMSN akanemuk B. A.Marsees, u B Poccuiickoii
aKaJIeMUU HayK, U B HAyYHBIX LEHTPAX CTPAH-y4aCTHHUII
OYeHBb OEpEKHO OTHOCATCS K ero mamsaT. B 1966 ., korma
B OUSIU co3nmaBanack HOBast TabopaTopust As odecrede-
HUSI HAayYHBIX HCCIIEI0BAHUN COBPEMEHHBIMH CPEICTBAMHU
BBIUMCIUTEILHOM TEXHUKH M aBTOMATH3ALUH, 3aMECTHU-
TeJeM TUPEKTOpa 3ToH Jaboparopuu OBLT Ha3HAYEH MO-
nmonoit yuensnii Huxonait Hukomaesna T'oBopyn. C Toro
Bpemern OUSAN odunmanbHO MOIKIIOUMICS K BCEOO-
IIeMy pa3BUTUIO HOBOW OTpaciy HayKH — HH(OpMaTH-
KM, BO IVIaB€ KOTOPOW BIIOCIEACTBUU B MIHCTHTYTE CTOSAI
H.H.ToBopyH.

Hupexrop JIUT B.B.KopeHbkoB B cBoeM JOKJa-
ne «3aBeram Huxomas HukomaeBnda BepHBI» pacckaszai
0 OOJIBIIIOM TTyTH, KOTOPBII MpoIIa JabopaTopus Oiaro-
napst pesitenbHoctd H. H.ToBopyHa, HaunHas oT BHeape-
HUSI MaTEMaTHUECKUX BBIYHMCIICHUH Ha MEPBBIX KOMIIBIO-
Tepax M 3aKaH4YHMBas CO3/JaHWEM KOMIIBIOTEPHBIX CeTel
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JUIS Hay4YHBIX HCCJIEAOBAHUM, CHCTEMHOTO MareMaTude-
CKOTO OobOecIieueHs, pemieHneM 3a1ad9 00padOTKH IKCITe-
pPUMEHTAIbHBIX JAHHBIX B O(IIaiiH- 1 OHJIAWH-peXUMax U
YTIpaBJICHUs 3KCIEPHMEHTOM B peajbHOM Macmirade Bpe-
menu. [lox pykoBonctom H. H.ToBopyHa ObutH cO3maHBI
MOHHUTOpHasA cuctemMa «JlyOHa», omepanroHHas cuCTeMa
«dy6na» mms BOCM-6, B xotopyro Bxomsat doprtpan u
JpYTHe A3bIKH TPOrPaMMHPOBAHMSI, OCTPOCHBI JIOKAJIb-
Has cetp OMSIN JINET m MHOTOMANTMHHBIA BBIYHCITH-
TEJIBHBIM KOMIUIEKC. MHOTO€ 13 TOTO, YTO OH 33yMal UIN
TIPEIBUICT, TOJBKO TETEeph 00peno peanbHble (HOPMBL
OT0 M TENEKOMMYHHUKAIMOHHbBIE KaHAJBI CBSA3M, pacmpe-
JeNieHHast TpuA-uH(pacTpyKTypa, oOJIadHbIe BBIYHCIIC-
Hust. OueHb CHMBOJIHMYHO, YTO MEPBBIN CyNEpKOMIIBIOTED
OUAUN na3Ban B yectb H. H. ToBopyHa Kak BormiomeHue
B JKU3Hb €ro ujae pazsutus UHcturyra.

IlepBas yacThb cemMHMHapa HOCHUIA MEMOPUAJIBHBIN
xapaktep. C KOPOTKMMH BOCIIOMHHAHHSIMU BBICTYITHIIN
COTPYOHHMKH JlabopaTopuu, Onm3Ko 3HaBmMe Hwuxomas
HuxonaeBnya, roctu ceMHHapa 1 4jeHbl CeMbU. B pexume
BHICOKOH(EPEHIINN YIACTHUKOB CEMHHApa MPUBETCTBO-
Bana Panca JImutpueBHa [ oBopyH. SIpkuM 1 3MOLIMOHATb-
HbIM ObUTO BeIcTyIIeHnEe A.H. ToMminHa — M3BECTHOTO
ydeHoro, 6ompimoro apyra u coparauka H.H.ToBopyna.
CBonmu BociOMHHaHUsMH 0 pabore ¢ Huxomaem Huko-

centres of the Member States take care of his memory, as
JINR Director Academician V. Matveev said in his open-
ing speech. In 1966, when a new laboratory was created
at JINR to provide scientific research with modern com-
puting and automation facilities, a young scientist Nikolai
Govorun was appointed its deputy director. From that time
on, JINR officially joined the general development of a
new branch of science, i.e. computer science, later headed
by N. Govorun at the Institute.

LIT Director V.Korenkov in his report “We Are True
to the Testaments of Nikolai Nikolaevich” spoke about
the long journey that the Institute had gone through to-
gether with N. Govorun, starting with the introduction of
mathematical calculations on the first computers and end-
ing with the creation of computer networks for scientific
studies, the system software and the tasks of experimen-
tal data processing in offline and online modes, as well as
the management of an experiment in real time. Under the
leadership of N.Govorun, a monitoring system “Dubna”
and an operating system “Dubna”, which combines the
FORTRAN language and other programming languages,
were created for the BESM-6, a JINR local area network
JINET and a multicomputer complex were built. Much of

what he conceived or foresaw only now has taken forms.
These are telecommunication channels, the distributed grid
infrastructure, cloud computing. It is symbolic that the first
JINR supercomputer was named after N. Govorun — this
is the real implementation of his ideas at the Institute.

The first part of the seminar was memorial. The
Laboratory staff who knew Nikolai Nikolaevich closely,
guests of the seminar and family members spoke with
short recollections. Raisa Dmitrievna Govorun greeted the
seminar participants via videoconferencing. A speech by
A. Tomilin, a famous scientist, a close friend and colleague
of N. Govorun, was memorable and emotional. A.Karlov,
who also participated in the seminar via video, shared his
memories of working with N. Govorun. In the memory of
people who were lucky to cooperate, be friends or just get
acquainted with him, there will always be a vivid image of
a passionate scientist and an extremely sociable and kind
person.

A report on the “Govorun” supercomputer for JINR
tasks by D.Podgainy opened the scientific part of the sem-
inar. It was noted that the operation of the JINR super-
computer “Govorun” made it possible to perform a num-
ber of complex resource-intensive calculations. V. Braguta
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JlaGoparopust HH)OPMAITMOHHBIX TEXHOJOTHH, 16 CEHTIOPS. The Laboratory of Information Technologies, 16 September.
Haydno-MeMopHanbHbIA ceMHUHAp, MOCBIIICHHBIN 90-JIeTHIO The scientific and memorial seminar dedicated to 90th
co mus poxnenus H. H. [oBopyna anniversary of the birth of N. N. Govorun
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nmaeBudeM mogenmmicss A. A.KapioB, KOTOpsIi TOXe yd4a-
CTBOBaJl B CEMHUHAape ynaJieHHO. B mamstu nrone, ko-
TOPBIM TOCYACTIUBUIOCH COTPYIHHYATh, APYXKUTb WU
mpocTo OBITh 3HaKOMBIMH ¢ Hwukomaem Hukomaesmdem
T'oBopyHOM, BCeraa OCTaHeTcsl sIpKUii 00pa3 yBICYEHHOTO
CBOHMM JICJIOM YYCHOTO W UCKJIIOYUTEIBHO OOLIUTEILHOTO
1 100pOro YenoBeKa.

Hayuynass wacTh ceMmHapa OTKpBIIACH JOKIAIO0M
J.B.Iloaraitnoro o cynepkomnbiorepe «l0oBOpyH» aJs
3amgau OUSIM. Bbuio oTMeueHo, 4TO 3KCIUTyaTalus cy-
niepxommsioTepa «l'oBopym» OMSN mo3Bonmia mpoBecTH
LENbIA psifl CIOKHEHIIUX PECYPCOEMKUX BBIYMCICHUM.
B.B.bparyra (JIT® OMAN, HULl «KypuaroBckuii uH-
ctuty™ — UTD®D) mpencraBui pe3yasTaThl HCCIEI0Ba-
HUI KBAHTOBOM XPOMOJUHAMHMKHU C HEHYJIEBOW HM30CIH-
HOBOM IUIOTHOCTBIO METOAAMHU PELIETOYHOIO MOJEIH-
poOBaHMS Ha pecypcax cymnepkommbiorepa «loBopyn», a
O.B.Porauesckuii (JIDBD) pacckazanm 0 KOMIBIOTHHTE
g skcnepumenta MPD u ponm  cynepkommbroTepa
«'oBOpYH» B JaHHOM Hpoekre. SIpkuil J0KiIaa, MOCBs-
LICHHBI BO3MOJKHOCTAM HEHpPOCETEBOr0 MNOAXOoAa s
pemieHust 3a1a4 pU3MKN BBICOKUX DHEPTHH, Cliesiasl Ipo-
¢eccop I A.Ocockos (JIUT). A.B.Cragaux (JIUT) mox-
poOHO pacckazal O MepCHeKTUBaX HCIIOIb30BAHUS allro-
PUTMOB MalIMHHOTO ¥ [IIyOOKOT0 00yuUeHHMsI JUIs 3a/1a4 pa-
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muobmonoruu. [enepansubiii aupexrop kommannu «PCK
Texuomorun» A.A.MOCKOBCKHH IOCBSITHII CBOM JOKJIAL
opranusanuu padoT ¢ OONBIIMMH JaHHBIMH Ha Cynep-
kommnetoTepe «loBopyn». O miaardopme Uit TTOTOKOBOM
U TIAKCTHOW O0OpaOOTKH OOJNBIIMX JaHHBIX Ha MPUMEPE
aHanm3a cereBoro Tpaguka pacckasan M. C. Kagounukos
(JINT). Hokmax C.H.Bemosa (JIUT) mam mpencrarite-
HHE O METOJax HMHTEIUICKTYyallbHOH OOpabOTKH TEKCTOB
B COLMAILHO-9KOHOMUYECKNX IPUIOKECHUSX. HaydHblit
CEeMHHAp 3aBepIIwics IokiIamoM mpodeccopa CIIOIY
A.B. [lertapeBa «Ha myTu OT BUpTyaabHBIX BBIYHCICHUN
K BUPTyaJIbHON 00pabOTKe TaHHBIX).

B mepepbiBe yyacTHHKaM U TOCTSIM CEMHHapa Obl-
Jla TpeIIoKeHa SKCKypcHst Ha MHOTO(YHKITHOHAIBHBIN
MH(OPMAIIMOHHO-BBIYUCINTENbHBIH  KoMIuieke OWSIU,
a B XOJIJIE MOKHO OBIJIO MMOCMOTPETH MOCTEPHBII aIb00M
n3 Qororpaduii, oTpaxaromuX SPKYIO XU3Hb Hukonas
Huxonaesnya I'oBopyHa.

18 centsa6pst B WMucruryre ormerwnun 110-nemue
co oua poycoenun Muxauna I'puzopvesuua Mewieps-
Koéa — BbIAIONIETOCs (hU3MKa-dIKCIIEpUMEHTATOpa, Ta-
JAHTIMBOTO OPTaHW3aTOpa HAyKH W IIe/larora, Jiaypeara
TocynapctBennsix npemuit CCCP, uneHa-koppecnoHIeH-
ta AH CCCP u ocuoBarens J[yOHBI.

(JINR BLTP, NRC “Kurchatov Institute”—ITEP) present-
ed the results of studying quantum chromodynamics with
nonzero isospin density by methods of lattice simulation
on the resources of the “Govorun” supercomputer, and
0O.Rogachevsky (VBLHEP) spoke about computing for
the MPD experiment and the role of the “Govorun” su-
percomputer in this project. A bright report dedicated to
the possibilities of the neural network approach for solv-
ing problems of high-energy physics was delivered by
Professor G. Ososkov (LIT). A. Stadnik (LIT) enlarged up-
on the prospects of using machine and deep learning algo-
rithms for the tasks of radiation biology. General Director
of the “RSC Technologies” company A.Moskovsky de-
voted his report to the organization of work with Big Data
on the “Govorun” supercomputer. 1. Kadochnikov (LIT)
spoke about the platform for stream and batch processing
of Big Data using network traffic analysis as an example.
A report by S.Belov (LIT) gave an idea of methods for
intellectual processing of texts in socio-economic applica-
tions. Professor of SPbU A. Degtyarev closed the scientific
seminar with a report “On the way from virtual computing
to virtual data processing”.
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During the break, the participants and guests of the
seminar were offered an excursion to the Multifunctional
Information and Computing Complex of JINR, and in the
hall one could take a look at a poster album of photographs
reflecting the glorious life of N. Govorun.

On 18 September, the Institute celebrated the
110th anniversary of the birth of Mikhail Grigorievich
Meshcheryakov, an outstanding experimental physicist,
a talented organizer of science and a teacher, a laureate
of the USSR State Prizes, Corresponding Member of the
USSR Academy of Sciences and one of the founders of
Dubna.

Members of the public of the town and representa-
tives of the Institute, colleagues, friends and relatives laid
flowers on the monument to the scientist. A memorial
seminar, which was held in the International Conference
Hall in person and via videoconferencing, was dedicat-
ed to the memories of colleagues and family members of
M. Meshcheryakov about his extraordinary personality.
JINR Director V.Matveev noted in his opening speech
that Mikhail Grigorievich was an outstanding person,
whose name was inextricably linked to the history of the
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Jly6Ha, 18 ceHTsI0pst. MeMopuaibHbIi CEMHHADP U BO3JIOKCHUE
[BETOB, MOCBALICHHbIE 110-J1€THIO CO AHS POXKICHUS
M. I. MewepsikoBa

Laboratory of Information Technologies, the Institute and
the town. M. Meshcheryakov stood at the origins of the cre-
ation of the Joint Institute for Nuclear Research. He headed
the construction of the largest proton accelerator (a six-me-
ter synchrocyclotron with an energy of 680 MeV), and the
first experiments performed on it led to the emergence of a

Dubna, 18 September. The memorial seminar and laying
flowers dedicated to 110th anniversary of the birth of
M. G. Meshcheryakov

new research area in our country, namely, high-energy par-
ticle physics. M. Meshcheryakov was the creator and the
first director of the Laboratory of Computing Techniques
and Automation of JINR (now LIT), which became one of
the leading centres for computational physics, the automa-
tion of computing processes and the creation of scanning




LLKOJ1bl. CEMMHAPbI

[IpencraBurenn OOIMIECTBEHHOCTH Topona, MHCTH-
TyTa, KOJUIETH, APY3bs U POACTBEHHUKH BO3JIOKHUIIHU I1BE-
Thl K NAMATHUKY Y4Y€HOro. MeMopHalbHBI CeMUHap,
npoxonuBWUil B JloMe MEXIyHapOIHBIX COBELIAHUI
B CMEIIAHHOM (opmare, ObLI MOCBSIIEH BOCIIOMHUHAHU-
sIM KoJuler W wieHoB ceMbu M.I. MemepsikoBa 00 3Toii
HEOpAUHApHOM JMYHOCTH. B cBoeil BCTyHmUTENbHOMN
peun gupextop HWuctutyra B.A.MarBeeB oTMmeTu,
yro Muxawn ['puropbeBud ObUT BBIAAIOIIMMCS YeJlOBE-
KOM, MMSI KOTOPOTO HEpa3phIBHO CBS3aHO C HCTOpHEi
Jlaboparopun nH(OPMAMOHHBIX TeXHONMOTHIT, UHCTHTYTA
u ropoaa. M.I" MelepsikoB CTOs1 Y MUCTOKOB CO3JIaHUS
OObeanHEeHHOTO MHCTHUTYTA AJCPHBIX HccienoBaHnii. OH
SIBISUICST PYKOBOAMTENEM PaboT IO COOPYKEHHIO KpyTI-
HeHIero B To BpeMs YCKOPUTENsS IMPOTOHOB (IIECTHMe-
TPOBOI'O CHHXPOLMKIOTPOHa Ha sHepruio 680 M»sB).
[IpoBeneHHBIE Ha 3TOM YCKOPHTENIE TIEPBBIE SKCIIEPHU-
MEHTHI NIPUBEIH K BOSHUKHOBEHHUIO B HAIlleH CTpaHe HO-
BOI 00J1aCTH HMCCIIeIOBAaHUN — (DU3MKHU YaCTHI BEICOKHX
sHepruii. M.T. MemepsikoB OBIT co3maTeneM H TIEPBBIM
aupexropoM Jlaboparopuu BEIMHCIUTEILHON TEXHUKH U
aBromaruzannu OMSU (uee JIUT), craBmed oqHuM n3
BE/IYIHMX [IEHTPOB 110 BBIYUCINTEIBHON (pH3NKe, aBTOMa-
TU3AIMN BBIYUCINTEIBHBIX TPOIECCOB M CO3JAHUIO CKa-
HUPYIOUNX BBIUUCIUTEIBHBIX CUCTEM. MHOTO BpeMEHH
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u cun M.T.MeuepsikoB oTgaBan IMOATOTOBKE HAy4YHBIX
KaapoB. M Kak JIeKTop, U KaK PyKOBOAMUTENb HAy4YHBIX Ce-
MHHApOB OH OKa3aj 0oJIbIIOe BIMSHNE HA GOpMHUPOBaHUE
MHOTHX MOJIOABIX (PM3MKOB, BHECIIMX IMO3HEE CyIIle-
CTBEHHBIH BKJIaJl B MEPOBYIO HayKy.

B cBoux Beictymnenusix I A. OcockoB u 1. A. TonyT-
BHH OTMETHIIM BBICOKHE JIMYHbIE KadecTBa Muxauna I'pu-
rOpbEBHYA, BO MHOTOM O0YCJIOBHBIIHE U €TI0 HAy4HBIE J1O-
CTHKEHHS, ¥ €ro OOILECTBEHHYIO poiib. B pexume Buaco-
xoH(pepennun P.I1oze u A. A. Kapnos, MHOTO JIeT mpopa-
Oorasmue B laboparopun BMecte ¢ M. I. MeniepsakoBbIM,
HOJICMWIINCh JIMYHBIMU ~ BIIEYATJICHUSIMH OT OOIIEHHS
C OTUM 3aMeuaTeIbHbIM YeJI0BEKOM. SIpKUM, IMOIIMOHAIIb-
HBIM W 3aIIOMUHAIOMINMCS OBUIO BBICTYIJICHHE IUICMSH-
Huupl Muxauna I'puropbesnua ['anunbel IlantenceBHbI
MemepsikoBoii. B 3akimoueHne cemuHapa ObUI IOKa3aH
¢umem o M. T MemiepsikoBe «Bricokne sneprium M. I'y».

B decTh mamsITHOM ATkl HAyYHO-WHPOPMALMOHHBIH
otaen OUSIU B corpynaudectse ¢ Jlabopatopueit unpop-
MAaIMOHHBIX TEXHOJIOTHI MOATOTOBMI OYKIIET, TIOCBSIIICH-
HbI Muxawnny [ puropbeBudy, 1 KHUTY-alb0oM «Muxaui
I'puropseBnu MemiepsikoB. [Toprper Ha Qone >mOXH».
B anpboM BOLIIM BOCIIOMHHAHHS, HAaNMCAaHHbIE Kak ca-
MuM M. I. MeniepsikoBbIM, Tak U Y4eHUKaMHU, KOJUIETaMH,
Ipy3bsiMu yaeHoro. Ha gororpadusix 3anedariieHbl MrHO-

computing systems. M. Meshcheryakov devoted a lot of
time and effort to scientific personnel training. As a lectur-
er and a leader of scientific seminars, he had an enormous
influence on the formation of many young physicists who
later made a significant contribution to world science.

In their speeches, G.Ososkov and I. Golutvin not-
ed the high personal qualities of Mikhail Grigorievich,
which largely determined both his scientific achievements
and his public role. Via videoconferencing, R.Poze and
A.Karlov, who worked for many years together with
M. Meshcheryakov at the Laboratory, shared their per-
sonal impressions of communicating with this remark-
able person. The performance of the niece of Mikhail
Grigorievich, Galina Panteleevna Meshcheryakova,
was bright, emotional and memorable. The film about
M. Meshcheryakov “High Energies of M. G.” was shown
at the end of the seminar.

In honor of the memorable date, the Scientific
Information Department of JINR, in cooperation with the
Laboratory of Information Technologies, issued a com-
memorative booklet dedicated to M. Meshcheryakov and
the book-album “Mikhail Grigorievich Meshcheryakov.
Portrait against the Background of an Epoch”. The album

comprises memories written both by Mikhail Grigorievich
himself and by his students, colleagues and friends. The
moments of different stages of the life of this extraordinary
person are captured in the photos.

M. Meshcheryakov remained an optimist and a lov-
er of life until the very last days of his bright and hectic
life. Mikhail Grigorievich Meshcheryakov, Scientist and
Citizen, was characterized by a sense of responsibility for
the general state of physical science in our country and the
highest professionalism. He was distinguished by passion
for science, unflagging creative search and the ability to
focus on the most urgent problems of physics. The people
who knew him, his scientific works, the accelerator, the
Laboratories of the Institute and the town of Dubna keep
his memory.

On 21 September, a joint laboratory seminar “High-
Temperature Superconducting Hydrides: Current
Status” was held at the Frank Laboratory of Neutron
Physics. Presentations were made by the scientists
from the Skolkovo Institute of Science and Technology
A.Oganov and D. Semenok. The seminar, which was al-
so live-streamed online, was opened by FLNP Director
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BEHMS Pa3HBIX ATAINOB JKU3HHU 3TOTO HE3aypsAHOTO Yelo-
BEKa.

M.T. MeuepsikoB oOcTaBajiCsi ONTUMUCTOM U KH3-
HEIoOOM JI0 CaMbIX IOCJIEIHUX JTHEW CBOCH SIpKOH H
OecnokoiiHoi ckm3Hu. J[ns Muxauna [puropreBuya
MeuepsikoBa, YueHoro u I paxkiaHuHa, ObUIN XapaKTepHbI
YYBCTBO OTBETCTBEHHOCTH 3a oOliee cocrosiHue (usnye-
CKOM HayKH B Halled cTpaHe W BbIcouaimmii npodeccro-
Haynm3M. Ero ommmyanu ctpacTHasi yBI€UEHHOCTh HayKOH,
HEYCTaHHBIH TBOPYECKUH IOHCK, CIIOCOOHOCTH CKOHIICH-
TPHUPOBATh BHUMAHUE HA CAMbIX aKTyaJbHBIX MPOOIEMax.
[TamaTh O HEM XpaHAT 3HABIINE €TO JIFOIH, €TO HAyYHBIC
TPyAbl, yCKOpUTENb, Jlaboparopun MHcTUTyTa M ropon

JyOHa.

21 cenrsabps B Jlabopatopun HEUTPOHHOH (HU3H-
KM COCTOSUICS 00menabopaTopHblii CeMHUHAp Ha TeMy
«Hoeble ceepxnposooaujue 2udpudsly, Ha KOTOPBINA ObUTH
MPUTALICHBI YYeHbIe 13 CKOJIKOBCKOTO HHCTHUTYTA HAyKH
u texHonoruit A.OranoB u 1. Cemenok. Cemunap, npo-
XOIUBIIAN ONHOBPEMEHHO B (opMare BHICOKOH(]EpeH-
uun, otkpeul aupekrop JIH® B.H.HIseuos. Jloxnanubt
TIPHUTTIAIICHHBIX CIHUKEPOB OBLIH MOCBSIIECHBI BO3MOXKHO-
CTSIM TOYHOTO MIPEICKA3aHNS CTPYKTYPHI U CBOMICTB HOBBIX
BEIIIECTB, COBPEMEHHBIM JOCTIKCHUSAM B 3TOW 00JIacTH,
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B YAaCTHOCTH, CHHTE3y M CBOICTBaM CBEPXIPOBOASAIINX
THJPUIIOB, OTKPBITEIX B MOceHHe Toabl. OTnenbHas Te-
Ma ceMruHapa — oOcysxaenue coBmecTHbIX ¢ JIHD uccre-
JTIOBaHUI1 B 9TOI 00JIACTH C HCITOIB30BaHUEM 0a3bl Tabopa-
TOPHUH U METOJIOB HEUTPOHHOTO PACCESTHNUS.

Pazpaborannsiii mpodeccopom PAH A.OranoBbIM
BMecTe ¢ ydeHnkamu metox USPEX, xoTtopsrii ceromas
HACUUTHIBAET THICAYM M10JIb30BATENCH, B TOM YHCIE KPYII-
HbIE KOMITAHUH, UMEET JIEJI0 C CaMOOOyYarolMMHUCS DBO-
JIONMOHHBIMHM QJITOPUTMaMU M IO3BOJISIET C IOMOIIBIO
HCKYCCTBEHHOTO MHTEIJIEKTa IIPEACKa3bIBaTh CTPYKTYPY,
COCTaB M CBOWCTBA €Ill¢ HE MOTYy4YEeHHBIX BEIIECTB, B TOM
YHCJIE HE BIUCBIBAIOIINXCS B PAMKH KITACCHYECKOM XUMUU.
Ero o0o0mienue Ha ciaydail HU3KOpa3MEPHBIX MaTepHAIIOB
MIOMOTaeT MOAETHPOBATH CTPYKTYPhI MOBEPXHOCTEH KpH-
CTaJIJIOB, NMOJIMMEPOB ¥ HAHOYACTHIl U MPEACKA3bIBaTh UX
CTaOMIbHBIE COCTaBbl — YacTO HETPHUBHAIIBHBIC.

MHorue npejcka3aHHbIE YUYCHBIMH MaTepHajbl BIIO-
CJIC/ICTBUHU OBUIH ITOJY4EHBI SKCIIEPUMEHTAIBHBIM ITyTEM.
HenaBHo yueHble 0OHApYXWIIN CBS3b MEXKAY TOJIOKEHHU-
eM XHMHYecKoro smeMeHTa B Ilepmoamueckoil Tabmure
MeHpeneeBa 1 €ro CHOCOOHOCTHIO CO3/1aBaTh BEICOKOTEM-
nepaTypHble CBepXmpoBoasmue ruapuasl. O cBOHCTBax
W CHHTE3€ TAKMX HOBBIX CBEPXIIPOBOIHUKOB, OTKPBITHIX
B TOCJEIHHUE TOfbl, HAa ceMuHape pacckasan Jl. CemeHOK.

V.Shvetsov. The reports of the invited speakers were
devoted to the possibilities of accurate prediction of the
structure and properties of new substances and the latest
advances in this field, in particular, the synthesis and prop-
erties of superconducting hydrides discovered in recent
years. A separate agenda of the seminar was the discussion
of joint investigations in this area using the FLNP instru-
mentation base and neutron scattering methods.

The USPEX method developed by Professor of the
Russian Academy of Sciences A.Oganov and his team,
which today has thousands of users, including large com-
panies, deals with self-learning evolutionary algorithms
and allows predicting, with the help of artificial intelli-
gence, the structure, composition and properties of sub-
stances that have not yet been produced, including those
that do not fit into the framework of classical chemistry.
Generalization of the method to the case of low-dimen-
sional materials makes it possible not only to simulate the
surface structures of crystals, polymers, and nanoparticles,
but also predict their stable compositions, which are often
nontrivial ones.

A large number of materials simulated by the scien-
tists were subsequently obtained experimentally. Recently,

scientists have found a connection between the position
of a chemical element in the Periodic Table and its ability
to produce high-temperature superconducting hydrides.
D. Semenok spoke at the seminar about the properties and
synthesis of such new superconductors discovered in re-
cent years. Current investigations are performed for ter-
nary metal hydride systems based on hydrides of lithium,
lanthanum, yttrium, uranium, thorium, magnesium, and
barium. Magnetic hydrides of europium, gadolinium, and
samarium are also actively studied.

There is a clear correlation between stability and su-
perconductivity, and also between stability and the num-
ber of the period and group of an element. Superhydrides
of heavy elements, lanthanides and actinides are the most
stable. These elements form unique chemical compounds.
Therefore, hydrides, deuterides and tritides of such ele-
ments as radium, actinium, protactinium, promethium,
neptunium, plutonium, americium and curium are of great
interest for high-pressure chemistry and superconductivity
physics, as was shown by the investigations of the scien-
tists from Skoltech. They are confident that in the coming
years, hydride superconductivity will expand beyond the
ultrahigh pressure range, which will make it possible to
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Texymue nccienoBaHus MPOBOAITCS C HUCIIOIE30BAHUEM
TPOWHBIX METAJUTOTHAPHUIHBIX CHCTEM: THAPHUIOB JIUTHS,
JIAaHTaHa, UTTPUs, YpaHa, TOPHL, MarHus U Oapwus, a TaKkxke
MarHUTHBIX THAPUIOB €BPONHSA, TAIOIUHUS U CaMapHsl.
CymecTByeT 4eTKast KOPPeNsAIus MEKIy CTaOWiIh-
HOCTBIO M CBEPXIIPOBOAMMOCTBIO, @ TaKXKe MEXIy CTa-
OMJIPHOCTBIO M HOMEPOM TIEpPHOJia W TPYIIIEl AIIEMEHTA.
Hambonee cTaGMIBHBI CyNeprUAPUABI TSDKEIBIX AIIEMEH-
TOB, JJAHTAHOWUJIOB W aKTUHOMJIOB. DTH K€ DIIEMEHTBI 00-
pa3yroT YHUKaJIbHBIE XUMUYECKHe coenuHeHns. [loatomy
THIPHUIBI, AEHTEPUIBI U TPUTHABI TAKUX JIEMEHTOB, KaK
panuii, akTUHUM, NMPOTAKTUHUM, NPOMETUH, HENTYHUH,
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MJIyTOHUM, aMepuluil U KIOpUH, NPEICTaBJISAIOT OTrPOM-
HBI MHTEpPEC Al XUMUHU BBICOKMX NAaBICHUN M (PU3MKH
CBEPXIPOBOJMMOCTH, KaK ITOKa3aJM HCCIEIOBAHUS yUe-
HbIX U3 Cronrexa. [lo uX MHEHUIO, B OMIDKAMIINE TOIBI
THJpUIHAsT CBEPXIPOBOAMMOCTh BBIHAET W3 00IacTH
CBEPXBBICOKMX JABJICHUH, UTO MO3BOJIUT CO3/1aBaTh HA UX
OCHOBE 2JIEKTPOHHBIE YCTPOICTBA U B EPCHEKTUBE CYIUT
MOJTyYEeHHE MaTepHalioB, KOTOpPBIE TPOBOAAT TOK Oe3 mo-
Tepb NPU KOMHATHOH TeMIiepaType U OOBIYHOM JIaBICHHU.

[To nroram cemunapa yuensre JIH® obcymammm ¢ koi-
neramu n3 CKonTexa MepcrneKTUBBl COBMECTHBIX HCCIIE0-

JlaGoparopus HeliTporHoi ¢usuku um. 1. M. @panka, 21 ceHTAOps. Y4acTHUKH HAYYHOTO CeMHUHapa
¢ BeIyIMMH cOTpyaHIKaMi CKOJIKOBCKOTO MHCTHTYTA HayKH U TexHoJoruil A. OranoBbiM 1 J]. CeMeHOKOM
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The Frank Laboratory of Neutron Physics, 21 September. The participants of the scientific seminar with leading employees
of the Skolkovo Institute of Science and Technology A.Oganov and D. Semenok

create electronic devices on their basis and, in the future,
produce materials that conduct current without losses at
room temperature and normal pressure.

After the seminar, FLNP scientists with their col-
leagues from Skoltech discussed the prospects for joint
research and possible options for starting experimental
studies.

D.Kozlenko, Head of the Scientific and Experimental
Department of Neutron Investigations of Condensed
Matter (JINR FLNP) spoke about the possibilities that

neutron scattering methods can provide for studying new
materials. He believes that the specific features of neutron
research techniques offer a number of advantages over
synchrotron and X-ray methods in studying the atomic
structure of materials containing light atoms, especial-
ly against the background of heavy elements. However,
there are also a number of difficulties. For example, su-
perconducting hydrides are synthesized under high pres-
sure of several hundred thousand atmospheres. This deter-
mines a microscopic amount of the resulting material in a
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BaHWH M BO3MOXKHBIE BapPUAHTHI ISl Ha4asIa SKCIIePUMEH-
TaJBHBIX PadoT.

HaJanpHuUK Hay4HO-3KCIEPHMEHTAIBHOTO — OTAENa
HEWTPOHHBIX HCCIENI0BAaHUM KOHIEHCUPOBAHHBIX CpEX,
JIH® OUAN [.KozneHko pacckazal O BO3MOXKHOCTSIX
METOJOB HEHTPOHHOTO pacCcesHHs Al HCCICAOBAHUS
HOBBIX MaTepuanoB. [IpuMeHeHHEe 3THX METOIOB HMMEET
psIl IPEUMYILNECTB 10 CPAaBHEHUIO C CHHXPOTPOHHBIMHU
1 PEHTTCHOBCKUMH METOJAMH TIPH H3YyYEHHUH aTOMHOTO
CTPOEHHS MaTepUaliOB, COEPIKAIINX JIETKHE aTOMBI, 0CO-
O6eHHO Ha (hOHE TSHKENBIX dMeMeHToB. Cpenu CIOKHOCTEH
OBUTM Ha3BaHBI OCOOCHHOCTH CHHTE3a CBEPXITPOBOISAIINX
THJPHUI0B, KOTOPBI MPOUCXOINT IPH BO3ACHCTBUN BBICO-
KHX JTaBIICHUH B HECKOJBKO COTEH ThICTY aTMochep. ITo
00ycCiTaBIMBaeT MUKPOCKONMYECKHH 00BEM IOITydaeMo-
TO Marepuajia B KaMepe BBICOKOTO JABIECHUSI — IOpsIIKa
OJTHOHM COTOM J0MM KyOMYecKoro MUJUTMMETpa W MEHee.
Tak Kak MOTOKM M3Iy4€HHs Y NCTOYHUKOB HEWTPOHOB Ha
MHOTO TIOPSIIKOB MEHBIIIE TI0 CPAaBHEHUIO C MCTOYHHKAMH
CHHXPOTPOHHOTO W3JIyY€HHUs, TO MCCIIE0BAHMS TIO]] JIaB-
JIEHUEM MOT'YT OKa3aTbCsl TPYIHO peaanu3yeMoil 3a1auei.

B nocnenHue ropbl HEMTPOHHBIE METOABI IIPHU BO3-
JEWCTBUN BBICOKMX JaBJICHUM AaKTUBHO pa3BHBAINCH
B BEAYIIMX MUPOBBIX HEUTPOHHBIX IIEHTPAX, B TOM YHCIIE
B /lyOHE Ha MMITyJICHOM HCCIIEA0BATEIHCKOM BBICOKOIIO-
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togHoM peaktope MBP-2. HemaBHO co3mana cennannsu-
poBanHast ycraHoBka J[H-6 mis mccriemoBaHus aTOMHON
1 MAarHUTHOW CTPYKTYpbl MAaTEpHUaJIOB C IOMOILIBIO HEM-
TPOHHON TU(PAKIUN U MPOBEICHBI IMEPBHIC YCIEIIHBIC
SKCHIEpUMEHTHI TIpH Aasiernd 10 350000 atm. B mmanax
JanbHeiIIee yBeamueHne padodero auamna3oHa JaBIeHUN
1m0 500000 aTt™ st M3y4EeHHSI aTOMHOTO CTPOCHHS psijia
CBEPXIPOBOIAMNX THAPHUAOB. Ha ycTaHOBKE yXKe TpOBO-
natcst coBmectHele, JIH® n Ckonrexa, kamnmOpoBOYHBIE
M3MEpPEeHUs] KOMIIOHEHTOB JUIS CHHTE3a IMOJIHICHTEPHIOB
METaJUIOB, KOTOpbIE MOJDKHBI II0Ka3aThb BO3MOXKHOCTH
YCTaHOBICHHS CTPYKTYPBI MOIPEIIETKH JeHTEpHs B COe-
JTUHCHUAX. BBIICHEHNE HCTHHHOM CTPYKTYPHI TOIPEIIeT-
KW JIeWTepurs/BOIOPOIa, M3BECTHOM TOIBKO U3 TEOpETHYe-
CKHX PacyeToB B 3TOM HOBOM KJIacce COCIMHEHUH, BaYKHO
JUTS TOHUMAHHS UX CBEPXIIPOBOISAIINX CBOMCTB.

high-pressure cell (on the order of one hundredth of a cu-
bic millimeter or even less). At the same time, the radiation
fluxes of neutron sources are many orders of magnitude
lower than those of synchrotron radiation sources, which
makes research at high pressures a very difficult task.

In recent years, high-pressure neutron diffraction tech-
niques have been actively developed in the world’s lead-
ing neutron centres, including JINR FLNP at the IBR-2
pulsed high-flux research reactor. Recently, a specialized
DN-6 instrument for neutron diffraction studies of the
atomic and magnetic structure of materials has been de-
veloped and constructed, and first successful experiments
have been carried out at a pressure of up to 350000 atm.
In the near future, it is planned to further increase the
working pressure range up to 500000 atm, which is suf-
ficient for studying the atomic structure of a number of
superconducting hydrides. At present, the instrument is
already used to conduct joint (FLNP and Skoltech) cali-
bration measurements of the components for the synthesis
of metal polydeuterides, which should show the possibility
of determining the structure of the deuterium sublattice in
the compounds. During this year, it is planned to choose
the most convenient source of deuterium for synthesis in

diamond cells and make a series of neutron diffraction
measurements with lanthanide polydeuterides (La, Ce, Pr,
Nd). Determination of the true structure of the deuterium/
hydrogen sublattice, which is known only from theoretical
calculations in this new class of compounds, is extremely
important for understanding their superconducting prop-
erties.
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