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OO6cyxaaercsi BOSMOXKHOCTb TOTO, YTO TaK Ha3bIBa-
E€MYyI0 PEaKTOPHYIO aHTHMHEUTPUHHYIO aHOMAJMIO, T.€.
neUIUT CKOpoCTeii cueTa vV, B PEaKTOPHBIX JKCHEpH-
MEHTax I10 CPAaBHEHUIO C TEOPETUUECKUMU OXKUJAHUSIMU,
MOXHO, 110 KpaiiHel Mepe 4aCTUYHO, OOBSICHHUTH, IIPUMeE-
HsISI KBAaHTOBO-IIOJICBOM IoaxoJ K HCﬁTpPIHHbIM OCLIMJLIISA-
LUSM, KOTOPBIH, B YaCTHOCTH, MPEJICKA3bIBACT HEOOJBIIOE
OTKJIOHEHHE OT KJIACCHICCKOTO 3aKOHA 00OPaTHBIX KBaJpa-
TOB Ha KOPOTKHX (HO BCE K€ MaKPOCKOITMYECKHX) pac-
CTOSTHUAX MEXAY UCTOYHHKOM M JETEKTOpOM (aHTH)HEH-
TpuHO. {11 IPOBEPKHU 3TOr0 NPEAIOTI0KEHUS MPOBEIACH
SKCTCHCUBHBIN CTaTUCTUYECKHI aHalIN3 COBPEMEHHBIX
PEaKTOPHBIX JAHHBIX MO MHTErPaJbHBIM CKOPOCTSIM Cue-
Ta COOBITHI V, Kak QyHKIMAM paccTosuus. [TomydeHHbIe
pe3yabTarhl IPUMEHSIOTCS U1l U3YUEHUs Jpyroil JaBHEH
«3araJikn» — rajuiieBoi HEUTPUHHONW aHOMAJIUH, COCTOS-
mell B HabmogaeMoM JeHIMTe NOTOKA V, OT PAacragoB
C 3aXBaTOM dJIeKTpoHa u3otonamu 3/Ar u °1Cr, usmepss-
LIErocs TaJUTMH-repMaHueBbIMU IETEKTOPAMH COJTHEUHBIX
HentpuHo GALLEX u SAGE.
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Naumov V.A., Shkirmanov D.S. Reactor Antineutrino
Anomaly Reanalysis in Context of Inverse-Square Law Vio-
lation // Universe. 2021. V.7. P.246; https://doi.org/10.3390/
universe7070246.

PazBura nocienoBarenbHas MUKPOCKOIIMYECKast TEO-
pus CBEPXNIPOBOAUMOCTH Uil CUIIBHO KOPPEIUPOBAHHBIX
JJIEKTPOHHBIX CHUCTEM B PaMKaX pPacIIMPEHHOH MOJenn
t-=J-V, B KOTOpOH YYTEHO MEXy3eJIbHOE KyJIOHOBCKOE
OTTAJIKNBAaHUE M 3JIEKTPOH-()OHOHHOE B3aMMOJCHCTBHE.
BriBenieHO TouHOE ypaBHeHUE [lalicOHa 1711 HOpMaIbHOU
W aHOMaJIbHOM (mapHo#) GyHkunit ['prHa 111 CIpoeKTH-
pPOBaHHBIX (Xa00apHOBCKUX) AIIEKTPOHHBIX OMEPaTOPOB.
YpaBHEeHHE PEIICHO B CaMOCOIIACOBAHHOM OOPHOBCKOM
NPUOIMKEHUU TSI MAaccoBOro oreparopa. IlomydeHo
d-BonmHOBOE CIapUBaHUE C BHICOKOH T, MHIyLIMPOBAHHOE
CUJIBHBIM KHMHEMAaTH4Y€CKHUM B3aUMOJCUCTBUEM DJICKTPO-
HOB CO CITMHOBBIMHU (DIIYKTYaIlMsSIMHU TOpPS/IKa KHHETHYe-
CKOI »HEpruM 3JIEKTPOHOB {, KOTOpOE HAMHOTO OOJbIIe
obmenHoro B3ammoneicTBus J. KymoHoBCKoe oTTanku-
BaHWE M DJIEKTPOH-(QOHOHHOE B3aMMOJACHCTBHE JAIOT
Manblii Bkiaa B d-BonHOBoe crapuBaHue. [lomydeHHbIC
pe3yabTaThl MOATBEPKAAIOT CIMH-(DITyKTyallMOHHBIN Me-
XaHU3M  BBICOKOTEMIIEPATYPHOH  CBEPXIPOBOJUMOCTH
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JlaGoparopust pusMku BeICOKHX dHepruit um. B. 1. Bekcnepa

u A.M. bannuna, 29 utons. CBepXnpoBOJSIINUN COIEHOMT
nerexropa MPD yckopurensHoro komriekca NICA ycTaHoBieH
B IITATHOM IOJIOXKECHHUN

The Veksler and Baldin Laboratory of High Energy Physics,
29 July. Superconducting solenoid of the MPD detector

of the NICA accelerator complex was installed in the
standard position
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B KyIpaTax, MpeUIOKEeHHBIN paHee I (eHOMEHOIOTH-
YECKUX MOJCIICH.

Nguen Dan Tung, Vladimirov A.A., Plakida N.M. Elec-
tronic Spectrum and Superconductivity in the Extended t-J-V
Model // Physica C. 2021. V.587. P.1353900.

[Mpouecc yy-pacnana (opMajibHO SIBISETCS aHAJO-
TUYHBIM O€3HEHTPUHHOMY MPOIeCCy ABOMHOTO P-pacma-
J1a: B IIOCJICHEM JIBE -4acTHUIBI, B TIEPBOM J[Ba Y-KBaHTA
TTOSBTISIFOTCS B KOHEYHOM COCTOSTHHUH U PA3IEIISAIOT TOTHYIO
SHEpruro sifepHoro mepexoma. OOCyXmaeTcs CHUTyamus,
KOTJIa YY-pactaj HIKalIIero KBaJApymoIbHOTO COCTOSHUS
sIIpa IIPOUCXOINT B YCIOBUSIX KOHKYPEHITUH C OHMHAPHBIM
y-pacnazioM. SImepHBI pacmaj, B KOTOPOM JiBa Y-KBaHTa
OZIHOBPEMEHHO HCITyCKalOTCSi B OJHOM KBAaHTOBOM IIe-
pexojie, pacCUMTHIBACTCS BO BTOPOM MOPSJKE IO 3JIEK-
TPOMarHUTHOMY B3auMojeicTBHIO0. CBs3b MEXKIY OIHO-,
JIByX- M TPeX()OHOHHBIMH YJICHAMH B BOJIHOBBIX (DYHKIIU-
sIX BO30Y)KJCHHBIX COCTOSIHUI siipa yYUTBIBAETCS B PaM-
KaX MHKPOCKOTIMYECKOW MOJIENN, OCHOBAaHHOW Ha (hyHK-
nuoHane IioTHocTH SHeprun Cxupma. ITokazano, 4To
IIMpPUHA YY-paciiajia 9YyBCTBUTENFHA K B3aWMOICHCTBUIO
OITHO- U JBYX(OHOHHBIX KOH(pHUTypanuii. MakcuMatpHOE
3HAa4YE€HUE IIHPHHBI JBOWHOTO Y-pacmana OTHOCUTEIHHO
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OJIMHAPHOTO MpejickazaHo Kak 3 - 1078 B ciryuae 48Ca, Tou-
HOCTb TEOPETHUYECKHUX PACUETOB MOYKHO TIPOBEPUTH SKCTIE-
PUMEHTAJTBHO.

Severyukhin A.P., Arsenyev N.N., Pietralla N. // Phys.
Rev. C. 2021. V.104. P.024310.

3ep1<am)Haﬂ CUMMCETpUA TIpeanojiara€t CucreMaru-
YECKUE HCCIICMOBAHUS JIAarPAHKEBBIX MTOIMHOr000pa3uii
¥ IUKJIOB B alreOpandeckux MHOrooOpasusx. HemaBHo
A.E.MupOHOB TPEANIOKHI HOBEIH CIOCO0 MTOCTPOCHUS
TaMHJIBTOHOBO-MHHUMAIIBHBIX  JIATPAHKEBBIX TIOTPYXKe-
HUH B KOMIUJIEKCHBIE BEKTOPHOE M MPOEKTUBHOE MPO-
CTpaHCTBa. DJTa KOHCTPYKIMS 00OOIICHA Ha INMUPOKUI
KJIacC anreOpandecKux MHOTO0Opa3Hid, IOITyCKAFOITIX
JICHCTBHE HETIOJIHOTO TOpa M OJJHOBPEMEHHO CYIIeCTBOBA-
HUE TPAHCBEPCAJIILHOW TAKOMY JIEMCTBUIO BEIIECTBEHHOU
CTpyKTyphl. Takoe o0oOIIeHHEe KOHCTPYKIMKA MUpOHOBa
MIPUMEHUMO K TpaccMaHHaHaM, MHOTOOOpasusM (IaroB u
MHOTHM JPYTHM aidredpamdecKuM MHOTOOOPa3HSIM.

Tiopun H.A. JlarpamwxkeBbl HHMKJIBI MwupOHOBa B aire-

Opandecknx MHOrooOpasmsx / Marem. c¢6. 2021. T.212, Ne 3.
C.128-138.

Bogoliubov Laboratory of Theoretical Physics

The possibility is discussed that the so-called reactor
antineutrino anomaly, that is a deficit of the v, rates in
the reactor experiments in comparison to the theoretical
expectations, can at least in part be explained by applying
a quantum field-theoretical approach to neutrino oscilla-
tions, which in particular predicts a small deviation from
the classical inverse-square law at short (but still macro-
scopic) distances between the (anti)neutrino source and
detector. An extensive statistical analysis of the current re-
actor data on the integrated v, event rates vs. baseline was
performed to examine this speculation. The obtained re-
sults are applied to study another long-standing puzzle —
gallium neutrino anomaly, which is a missing v, flux from
37Ar and 1Cr electron-capture decays as measured by the
gallium—germanium solar neutrino detectors GALLEX
and SAGE.

Naumov V.A., Shkirmanov D.S. Reactor Antineutrino
Anomaly Reanalysis in Context of Inverse-Square Law Vio-
lation // Universe. 2021. V.7. P.246; https://doi.org/10.3390/
universe7070246.
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A consistent microscopic theory of superconductivity
for strongly correlated electronic systems was presented
within the extended t-J-V model where the intersite
Coulomb repulsion and the electron—phonon interaction
were taken into account. The exact Dyson equation for
the normal and anomalous (pair) Green functions was
derived for the projected (Hubbard) electronic operators.
The equation was solved in the self-consistent Born
approximation for the self-energy. The d-wave pairing
with high T induced by the strong kinematical interaction
of the order of the kinetic energy ~t of electrons with
spin fluctuations which is much larger than the exchange
interaction J was obtained. The Coulomb repulsion and the
electron—phonon interaction give small contributions for the
d-wave pairing. These results support the spin-fluctuation
mechanism of high-temperature superconductivity in
cuprates previously proposed in phenomenological models.

Nguen Dan Tung, Vladimirov A.A., Plakida N.M. Elec-
tronic Spectrum and Superconductivity in the Extended t-J-V
Model // Physica C. 2021. V.587. P.1353900.

The yy-decay reactions are formally analogous to neu-
trinoless double-f decay processes where in the latter two
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JNaGopatopus sgepHbIX npobnem
um. B.IM.dxenenoBa

VccnenoBanus yIpyroro KOI€pPEHTHOTO pacCesHHs
HeritprHo (KPH) Ha siqpax BemiecTBa npeacTaBisiioT 00JIb-
1I0# HHTEpeC A7 PU3NUIECKOro Coo0IIecTBa. DTOT IMPOLIECC
JI0 CHX TIOp HEe OOHapY>KeH JUIsl peaKTOPHBIX HeHTpHuHO. Ero
OTKpBITHE MPETOCTaBUT BO3MOXKHOCTU Kak Il U3YUEHUs
HOBOH (DM3MKH MOCPE/ICTBOM TOMCKa HECTaH/IApTHBIX B3a-
MMOZEUCTBUI HEUTPUHO U CTEPUIIBHBIX HEUTPUHO, TaK U
JUISL TIPOBEJCHUS TNPUKIIAJHBIX HCCIET0BAaHUH (MOHHTO-
PHMHTa MOIITHOCTH PEaKTOpa, €ro YAaJeHHOTO KOHTPOJIS).

HI/ISKOE)HGI)FETI/I‘IECKa}I YacCTh OKCIEPUMEHTAJIbHBIX

CIIEKTPOB, HAOPAHHBIX MPU PAOOTAIOIIEM U OCTAHOBICHHOM PEaKkTope
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OkcnepuMeHTanbHasg ycTaHoBka vGeN HaxomuTcs
nox peaktopoM Ne3 KannHHUHCKOM aTOMHON 31IEKTpo-
crannuu (KADC) — Ha pacCTOSIHUM HEMHOTHM Ooliee
10 M OT TIeHTpa aKTUBHOH 30HBI peakTopa. ITO TO3BOIISIET
OIEPUPOBATh TMI'AHTCKUM I[OTOKOM HEHTpHHO — Ooliee
yem 5-1018 cm2-cl. KoHcTpykiMoHHbIE MaTepuanbl,
OKPY’KalOIINE PEaKTOp, MPEACTABISAIOT COO0M XOPOIIyro
3aLIUTY OT KOCMHYECKOTO U3ITy4€HHs, COOTBETCTBYIOLIYIO
50 m BogHoro skBHBasieHTa. B 2021 1. ObUIM 3aBEpIICHBI
paboTHI IO ONTHMHU3AIMK OOOPYAOBAHUS M HAdaThl ILIA-
HUPYEMbIE H3MEPEHUs. ODHEPreTHYecKoe paspelicHue
JieTekTopa, focTuraytoe B ycnosusx KADC, cocraBuio

101,6(5) »B (FWHM). Ilpu stom Obuita
JIOCTUTHYTa 3(PPEKTUBHOCTh PETUCTpa-
Uy curHanoB Gosaee 80 % 11 CUTHATIOB C

Detector 54743 at lower position, reactor “on” and “off” sHeprusivu Boiie 250 oB.

102, . Reactor “on” [TomydeHsl mepBBIE pPE3yNbTATHl MO
°f. noucky KPH u apyrux B3auMomeHCTBHIA.
2 * Reactor “off”
< 0 H3mepenust ¢ moMoLIbio MEePBOro AETEKTO-
;’1 10 pa criektpomerpa vGeN He BBISIBUIH CyIIle-
© : CTBEHHBIX pa3/IN4uii B CIIEKTpax B obnacTu
< | . HU3KHUX SHEPTUi U paboTaIoLIeM U 0CTa-
é’_ 1' HOBJICHHOM PEaKTOpE.
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Low-energy regions of experimental spectra taken from the reactor in operation

and during its shutdown

B particles and in the former two y quanta appear in the
final state and share the total energy of the nuclear tran-
sition. This paper reports on the situation in which the yy
decay of the low-energy quadrupole state occurs in a nu-
clear transition which could proceed by a single-y decay
in competition. To describe the yy decay, a formalism re-
lates the electromagnetic interaction up to second order in
the electromagnetic operators and two-quantum processes
in atomic nuclei. The coupling between one-, two- and
three-phonon terms in the wave functions of excited nu-
clear states is taken into account within the microscopic
model based on the Skyrme energy density functional. It
was shown that the yy-decay width is sensitive to the inter-
action between one- and two-phonon configurations. The
maximal branching ratio of the competitive yy decay rela-
tive to its single-y decay was predicted for 48Ca as 3 - 1078,
This prediction can be tested experimentally.

Severyukhin A.P., Arsenyev N.N., Pietralla N. // Phys.
Rev. C. 2021. V.104. P.024310.
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studies of Lagrangian submanifolds and
cycles in algebraic varieties. Recently
A.Mironov has proposed a new method
constructing Hamiltonian-minimal Lagrangian immersions
to complex vector and projective spaces. We generalize this
construction to a wide range of algebraic varieties which
admit noncomplete toric action together with a real struc-
ture transversal to this action. This generalization of the
Mironov construction is applicable to Grassmannians, flag
varieties, and many other algebraic varieties.

Tyurin N.A. Mironov Lagrangian Cycles in Algebraic Vari-
eties // Sb. Math. 2021. V.212, No. 3. P.389-398.

Dzhelepov Laboratory of Nuclear Problems

The coherent elastic neutrino-nucleus scattering is an
intriguing task for modern physics. This process has not
been detected for reactor neutrinos yet. After detection, it
will open the way to search for New Physics by the search
for nonstandard neutrino interactions, search for sterile
neutrinos, and other investigations. Moreover, it will open
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ABTOpHI NaTeHTa Ha n300peTeHune «Crnocod u3mMepeHns
HWHTEHCUBHOCTH PAJINAllHOHHOTO U3ITyYeHHs HEU3BECTHOTO
cocraBa» — corpyanuku JIAIL 1. 1. Pactopryes,

E. A.Yepenanosa, I. A. lllenkos, B. A. Poxxos

up the possibility of applied research like reactor monitor-
ing and remote control.

The vGeN experimental setup is located under Reactor
Unit No. 3 of the Kalinin Nuclear Power Plant (NPP) at a
distance of about 10 m from the center of the reactor core.
This gives a possibility for operating an enormous neutri-
no flux greater than 5- 1013 cm2 - s71. Structural materials
of the reactor provide good shielding against cosmic radi-
ation equal to 50 m.w.e. In 2021, the works on equipment
optimization were completed, and the planned measure-
ments were started. The detector energy resolution reached
at Kalinin NPP is 101.6(5) eV (FWHM). The signal de-
tection efficiency is above 80% for signals with energies
more than 250 eV.

The first results were obtained at the vGeN experi-
mental facility aimed at the search for coherent neutrino
scattering and other interactions. No significant difference
between regimes with reactor “on” and “off” has been ob-
served so far.

On 14 July 2021, scientists from the Experimental
Department of Colliding Beams of DLNP received a patent
for the invention “A Method for Measuring the Intensity of
Radiation of Unidentified Composition”.

To measure neutron radiation doses, passive detec-
tion systems are mainly used. These systems can deter-
mine radiation doses with a sufficient precision, but only
in limited energy ranges of neutron radiation. Data from
these systems are processed only some time later and only
after transporting the detector to a specialized control lab-

2

The authors of the patent for the invention “A Method
for Measuring the Intensity of Radiation of Unidentified
Composition” are employees of DLNP: D. Rastorgueyv,
E. Cherepanova, G. Shelkov, V. Rozhkov

oratory. As a result, excessive radiation is usually detected
much later. The invention of our colleagues enables solv-
ing both problems: defining fractions of charged and neu-
tral particles in radiation from any source and conducting
measurements immediately during irradiation.

In September 2021, the group of researchers from the
Sector of Molecular Genetics of the Cell (SMGC DLNP)
performed Stage II of the experiment at the Baksan
Neutrino Observatory (BNO INR RAS) on the study of
ultradeep microbial communities inhabiting the extreme
environment near the Elbrus magma chamber. Water,
soil and inorganic sediments were sampled in an under-
ground hot spring at a distance of 4200 m away from the
cross-passage entrance.

The samples were transported to JINR where total
DNA will be extracted for whole-genome sequencing.
Studying the Baksan extremophile microbial community
and the factors determining the existence of organisms
in such a severe environment permits scientists to better
investigate the origin of life on Earth, simulate habitable
areas on other planets, describe new metabolic pathways
of bacteria and, with a bit of luck, find new species of mi-
croorganisms from the Elbrus surrounding region. It was
one of the first interdisciplinary studies of geneticists and
physicists conducted at the unique experimental infra-
structure of the Baksan Neutrino Observatory.

Kravchenko E. et al. Exploration of Unique Deep Under-

ground Microbiome from the Cave of Baksan Neutrino Observa-
tory // Sci. Rep. 2021 (submitted).
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14 wromst 2021 1. coTpyIHUKaAMH HAyYHO-3KCIIEPUMEH-
TaIBHOTO OTAeNa BcTpeuHbix myukoB (HOOBIT) JIAII 6611
MoJTyueH TareHT Ha u3o0pereHne «Crnocold M3MEpeHus
MHTCHCUBHOCTU paAUALIMOHHOTO U3JTYYCHHUA HEU3BECTHO-
r'O COCTaBay.

Jiist u3MepeHwst 103 HEHTPOHHOTO U3ITyYSHHUS HCIIOJTb-
3yIOTCSl B OCHOBHOM ITaCCHBHBIE CHCTEMbI OOHAPYKEHUSI.
Takne cucteMbl CHOCOOHBI ONPEEISAT 03Bl M3Ty4YEHHS
C IOCTATOYHON TOYHOCTHIO, HO JIHIIH JJIsi OTPAHUICHHBIX
SHEPreTHYECKUX JIHAITa30HOB HEHTPOHHOTO W3IYUYCHUS.
JlaHHBIE C 3TUX CHCTEM aHATU3UPYIOTCS CITyCTS KaKoe-TO
BpeMsI U TONBKO IIOCNE TOTO, KaK METEKTOp TOCTYIHT B
CHeNHaIbHYI0 JTO3UMETPHUECKyIo Jaboparopuio. B pe-
3yJbTare upe3MepHoe oOnmydeHne oOHapyKHWBaeTCs, Kak
NpaBUJIO, Yepe3 Kakoe-To Bpems. Pa3paboTka coTpyaHu-
koB HOOBII no3Bosisier pemmuts 06 3TH 3aa4u: onpee-
JIMTB JOJIU 3apsKCHHBIX U HeﬁTpaﬂbeIX YacCTHIl B COCTAaBE
M3JIyYSHUs] OT JIFOOBIX MCTOYHHMKOB PaJHallid U CHENaTh
9TO HEMOCPEICTBEHHO BO BpeMs OOTydeHHSI.

B cents6pe 2021 r. rpymma COTPYIHHKOB CEKTOpa
MOJIEKYJIIPHOM TE€HETUKU KIJIETKH MpoBesa BTOPOH 3rTam
9KcriepuMeHTa B bakcanckoi HeHTprHHON 00cepBaTOpun
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Wucturyta smepueix ucciepoBannii PAH (BHO UWAU
PAH) mo wn3yueHHIO CBEpXIIIyOOKHX MHKPOOHBIX CO00-
IIECTB, OOMTAIONINX B 3KCTPEMAJbHBIX YCIOBUSIX HEIMO-
JIaJIeKy OT 3NIbOPYCCKOro BylKaHH4eckoro ouara. Ha pac-
ctosiuur 4200 M OT BX0O/1a BO BCIIOMOTaTeIbHYIO IITOJIBHIO
B ITOJ3€MHOM TOpS'YEM HCTOYHUKE HPOU3BOAMICS OTOOD
00pa3IoB BOJIBL, TPYHTA ¥ HEOPTAHHMYECKUX OTIIOKEHHH.

[Monyuennsie o6pasis! nocrasiensl B OUSIU, roe u3
HUX Oyner Beigenena TotanbHas JJHK s momnorenom-
HOTO CEeKBEHUpOBaHMs. V3ydeHne 6akCaHCKOTO 3KCTPEMO-
(hnTbHOTO MEKPOOHOTO CO00MIECTBA U (HaKTOPOB, OTIpeie-
JSFOIIMX CYIIECTBOBAHUE OPTaHU3MOB B TaKHX JKECTKHX
YCIIOBUSIX, MO3BOJIUT JIydIle TOHSTH IPOIECCHl BO3HUK-
HOBEHHMS JKU3HH Ha 3eMie, CMOAEINPOBATH BO3MOXKHBIC
Julsl OOMTAHMUS 30HBI HA IPYTHUX IUIAHETaX, ONKUCATh HOBbIE
MeTa0OIHMYECKUE TIYyTH OAKTEPUIl U, €CIIH MOBE3ET, HOBBIC
BUJIbI MUKPOOPraHU3MOB 13 peruoHa [Ipusnb0opycks. 1o
OJTHO 3 TIEPBBIX MEXMCIUIUTMHAPHBIX NCCIIE0BAHNI Te-
HETUKOB M (DU3UKOB, TPOBOTUMBIX Ha YHUKAJILHOM JKCIIe-
pumenTtansHoi 6aze BHO WS PAH.

Kravchenko E. et al. Exploration of Unique Deep Under-
ground Microbiome from the Cave of Baksan Neutrino Observa-
tory // Scientific reports. 2021.

3aBenyromuii 1aboparopueil HU3KO(OHOBBIX HCCIIEI0BAHUI
BHO U PAH A.M.'anramnies, COTpYIHUKH CEKTOpa
MoJeKy sipHOi renetuku kinetku JISIT OVSIN M. I1. 3apyOun,
K. A.Tapacos, E. B. KpaBueHKo BO BCIOMOTaTeIbHON MITONbHE
Ha pacctostHuu 4200 M ot Bxona (gpomo M. I1. 3apyouna)

Head of the Laboratory of Low-Background Research of

BNO INR RAS A.Gangapshev and SMGC DLNP researchers
M. Zarubin, K. Tarasov, E. Kravchenko in the cross passage at a
distance of 4200 m away from the entrance

(photo by M. Zarubin)
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JNaGopaTopus sgepHbIX peakuum
mm. I H. PnepoBa

[IpennoxeHa TeXHUKAa BOCCTAHOBJIECHUSI paclpese-
JICHUS HeﬁTpOHOB CIIOHTAHHOI'O JACJICHUS I10 MHOXE-
CTBEHHOCTSIM C MCIOJb30BaHUEM METOJIa PETYIsipU3aluu
Tuxonoga. IIpuBeneHo cpaBHeHHE pacpeaeIeHui, Moiy-
yeHHbIX 11 232No, 244Fm, 246Fm u 248Cm, ¢ panee Boc-
CTaHOBJIEHHBIMU. Pacripenienienus o MHOXECTBEHHOCTSIM
HEHTpoHOB crioHTaHHOro jeienus 2°'No, 256Rf, 234Rf
6]:IJ'II/I BOCCTAHOBJICHbI BIICPBBLIC. ,21.]'[51 KaXXJ0ro CIHIEKTpa
[0JIyYEHbI 3HAUEHUSI CPEJHErO KOJIMYECTBA HEUTPOHOB Ha
pacnaz u AUCIepcHsl pacipeesIeHusl.

Myxun P.C., Qywun B.H., Epémun A.B., H3ocumos U.H.,
Hcaes A.B., Ceupuxun A.H. BoccTaHOBIEHHE CIEKTPOB pac-
npeueneHI/m HeﬁTpOHOB CIIOHTAHHOTO ACJICHHUA IO MHOMXECT-

BEHHOCTSIM METOZIOM CTaTHCTHYECKOH perymspusanu // [Incema
B DUAJL 2021. T. 18, Ne4(236). C.348-355.

Ha cenapatope SHELS npoBenena cepust sxcnepu-
MEHTOB 10 H3yYEHMIO CBOMCTB CIOHTAHHOIO JENEeHHUsS
u3oTonoB 292254No. JIns cHHTE3a H30TONOB HOOETHs
mumienu u3 296.208Ph GomGapaupoBaNkCch MyYKOM HOHOB
48Ca, BeiBeneHHBIM M3 HuKI0TpoHa Y-400. B pesymnbrare
a8 130TonoB 252:254No GbLIM U3MEPEHb! IEePUOb] HOTy-
pacnajia, JaHa CpaBHUTENIbHAS OLEHKA IOJIHBIX KHHETHYE-
CKHX SHEPIHUil OCKONKOB, 4 TAKKe H3MEPEHbl MHOKECTBEH-
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HOCTH MTHOBEHHBIX HEHTPOHOB neneHus. CpeaHee 9nucio
HEWTPOHOB B akTe jesieHus i 2*No ObUIO MOTydeHO
BIIEpBBIC U cocTaBmiio 4,88 +0,53.

Hcaes A.B. u op. CpaBHEHNE XapaKTEPUCTHK CIOHTAaHHOTO
neeHust u3otonoB 252:254No // Ilucema B DUAS. 2021. T. 18,
Ne4(236). C.362-372.

B okcmepumeHTte, TpOBOAWMBIIEMCS Ha KHHEMAaTH-
geckom cenaparope SHELS, B peakmuu moigHOTO CiH-
sHus MoHoB *8Ca ¢ sapamu muinenu us 294PbS Gbuia
3apETUCTPUPOBAHA 0-aKTUBHOCTH, OTHOCAIIAACA K pac-
najy HOBOIO, paHee HeM3BecTHOro uzorona — 249No. C
UCIIOJIb30BAaHHEM KOMOMHHUPOBAHHON JCTEKTUPYOIICH
cuctembl GABRIELA 17151 aTOTO siipa M3MEpeHbl dHEp-
rus o-pacnaga (E,=9129 x»B) u mepuon momypacnana
(T,,=(38,1£2,5) Mc), a TaxKe IPOBEJEHA OLIEHKA KO-
(burEieHTa BETBIICHUSI PacIa/ia o OTHOIICHUIO K CIIOHTaH-
Homy senennio (bgp < 0,23 %).

Csupuxurn A. 4. u op. Hoseiit mzoton 24No // Ilucema B
OYASL 2021. T. 18, Ne4(236). C.356-361.

JNla6opaTtopusi HEUTPOHHOM (hU3NKK
mm. U. M. PpaHka

Iloreniuan-3aBucuMble KaTHOHHBIE KaHalbl Kv7.1,
xoaupyemble reHamMu KCNQ1, SBisAt0TCS KU3HEHHO BaXK-
HBIM 3JIEMEHTOM IpU (HOPMHUPOBAHUH TOTCHIIUANA JICHCT-

Flerov Laboratory of Nuclear Reactions

In this paper, a technique for reconstructing the mul-
tiplicity distribution of spontaneous fission neutrons using
the Tikhonov regularization method was proposed. The
results obtained for 252No, 2*4Fm, 24°Fm, and 248Cm were
compared with previously reconstructed distributions. The
multiplicity distributions of spontaneous fission neutrons
of 250No, 256Rf, and 254Rf were reconstructed for the first
time. The average number of neutrons per decay and the
dispersion of the distribution are obtained for each spec-
trum.

Mukhin R.S., Dushin V.N., Eremin A.V., lzosimov I|.N.,
Isaev A.V., Svirikhin A.l. Reconstruction of Spontaneous Fis-
sion Neutron Multiplicity Distribution Spectra by the Statistical
Regularization Method // Phys. Part. Nucl. Lett. 2021. V.18,
No. 4. P.439-444.

Spontaneous fissions of 252No and 2*No nobelium
isotopes have been studied in a series of experiments with
the SHELS separator. These isotopes were produced by
colliding a beam of 48Ca ions from the U-400 cyclotron
with 206Pb and 208Pb targets. The measured characteris-
tics of 252No and 2%No spontaneous fissions included
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their half-lives, total kinetic energies of fission fragments,
and prompt-neutron multiplicities. The average number of
neutrons per 2>*No spontaneous-fission act was measured
for the first time as 4.88+0.53.

Isaev A.V. et al. Comparative Study of Spontaneous-Fis-

sion Characteristics of 252No and 254No Isotopes // Phys. Part.
Nucl. Lett. 2021. V.18, No. 4. P.449-456.

In the reaction of complete fusion of 48Ca ions with
a 204PbS target, a new a line, related to the decay of a
new, previously unknown isotope (2*No), has been de-
tected in an experiment carried out at the SHELS sep-
arator. The o-decay energy (E,=9129 keV) and the
half-life (T,,,=(38.1+2.5) ms) were measured using the
GABRIELA detector array. The spontaneous fission (SF)
branching ratio was estimated (bgp < 0.2%).

Svirikhin A.l. et al. The New 24No Isotope // Phys. Part.
Nucl. Lett. 2021. V. 18, No. 4. P.445-448.

Frank Laboratory of Neutron Physics

Voltage-gated cation Kv7.1 channels encoded with
the KCNQI1 genes are a vital element in the formation
of the cardiac action potential, and any functional alter-
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BHS CEPJCYHON MBIIIIIBI, M JIIO0bIE X (YHKIIHOHAIBHBIC
HU3MEHEHHUS COMPOBOKIAOTCS CEPhE3HBIMU 3a00JICBAHN -
Mu. AxtuBHOCTH Kv7.1, KAk U MHOTHX APYTHX MeMOpaH-
HBIX OCJIKOB, PETYIHPYETCS OKPYKAIOIIUMHU €T0 JIHITHIA-
MHU. YOaleHHe 3TUX JIMUIOB BO BPEMs OYHCTKU MOXKET
TIPUBECTH K CTPYKTYPHBIM M3MEHCHHUAM H (YHKIIHOHAIb-
HBIM HApyIICHUsM. DTO CYIIECTBEHHBIH HEIOCTATOK Tpa-
JUIIMOHHOTO MOJXO0a K SKCTPAKIIUU M OYUCTKE MEeMOpaH-
HBIX OCJIKOB C WICIIONIb30BAHUEM JICTEPICHTOB, UX KOMOH-
HaIlUHN WK CMECeN C JTUMUIAMU.

- | .
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OnHMM U3 COBPEMEHHBIX METOIOB BBIACICHHS MEM-
OpaHHBIX OENIKOB SIBIAETCS MCIOJIB30BAHHE COIMOIMME-
pa crtupona W MaJenHOBOW KHCIOTH (SMA). DTOT aMm-
(umaTudIeckuil ComoNIMMep MOXKET HHTETPUPOBATHCS B
Ouonornyeckne MeMOpaHbl M JIETKO paspymarb ux. B
pesynbrare oOpasyrorcsi (pparMeHThl AMCKOMIHOH MeM-
Opanbl pazmepom 1040 HM, OKpy>KEHHBIE MOSICOM CO-
nommmepa. Takue yacTuubl U3BecTHH kKak SMALP (yim-
nuaHbie dacTuibl SMA), win nunonucku. [loaumep He
MMEEeT OTHOILIECHHUS K KAKUM-TH00 KOHKPETHBIM JIMITUIaM,
u B SMALP cooTHoIlIEHNE TUITHIOB OCTACTCSI TaKUM K€,

JlyOHa, 22 ceHts10ps. Top>KeCTBEHHOE OTKPBITHE

namsitHuka U. M. @panxy n ©. J1. lllanmpo y 3xanus Jlaboparopuy HEUTPOHHOM (HU3NKU

Dubna, 22 September. Solemn opening of the monument to I. M. Frank and F. L. Shapiro
near the building of the Frank Laboratory of Neutron Physics

ations are accompanied by serious diseases. The activity
of Kv7.1, like many other membrane proteins, is modu-
lated by its surrounding lipids. The removal of these lip-
ids during purification can lead to structural changes and
functional disorders. This is a significant drawback of the
traditional approach to the extraction and purification of
membrane proteins using detergents, their combinations,
or mixtures with lipids.

One of the modern methods for isolating membrane
proteins is the use of a styrene-maleic acid (SMA) copo-
lymer. This amphipathic copolymer can integrate into bi-
ological membranes and easily destroy them. As a result,

discoid membrane fragments with sizes of 1040 nm are
formed, surrounded by a copolymer belt. Such particles
are known as SMALPs (SMA lipid particles) or lipodiscs.
The polymer has no affinity to any specific lipids, and, in
SMALPs, the ratio of lipids remains the same as it was
in the original membrane. If the membrane contains pro-
teins, they are enclosed into the forming lipodiscs, upon
the addition of the copolymer. The ability to extract pro-
teins with SMA has been demonstrated for liposomes, cell
membrane fractions, and whole cells. The benefit of SMA
extraction is the possibility of completely avoiding deter-
gents in the protein purification process. It means better
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Kak ¥ B MCXOMHON MeMOpane. Eciim MmemOpana comep kut
0eNKH, TO OHU BKIIIOYAIOTCS B 00pa3yronrecs JUIOIUCKH
npu no6asieHnn cononumepa. CriocoOHOCTh HM3BJIEKaTh
Oenku ¢ momompio SMA Obuta MPOAEMOHCTPHPOBAHA
JUISL JIMTIOCOM, (DpaKIUil KIETOYHBIX MEMOpaH M LEJBIX
kieTok. [IpenmymectBo SMA-3KCTpaKIMK 3aKIIIOYAETCS
B BO3MO)KHOCTH IIOJTHOTO OTKa3a OT JETEPreHTOB B IPO-
1ecce OYMCTKH Oemka. DTO O3HavaeT JydIlee COXpaHeHne
HATUBHOW KOH(OPMAIIMHU M JIUITUAHOTO MUKPOOKPYKEHHS
6emxoB. MeMmOpaHHBIe OeNKH, SKCTparupoBaHHbBIE SMA,
JIOCTaTOYHO CTAOWIJIBHBI, UX MOXXHO OYHIIATh M aHAJIN3HU-
POBaTh pas3IMYHbIMU 6I/IOXI/IMI/I'~ICCKI/IMI/I 1 CIICKTPOCKOIH-
YEeCKUMHU METOIaMH.

Pamanosckuii ciektp Kv7.1, conepxammit SMALP, mpu nazep-
HOM BO30Y>KA€HUH Ha JJTUHE BOJIHBI 473 HM

‘— ell (lipodisc with peptide Kv7.1) ‘ 2927
1 -
S 0000 473 nm, 100 s, 40x, 1 mW
. L
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Raman spectrum from Kv7.1 containing SMALPs measured
with 473-nm laser excitation

preservation of the native conformation and lipid microen-
vironment of the proteins. The SMA-extracted membrane
proteins are quite stable, can be purified and further ana-
lyzed by various biochemical and spectroscopic methods.
In this study, liquid chromatography—mass spectrom-
etry (LC-MS) and Raman spectroscopy were used to
analyze the presence of lipids in the lipodiscs stabilizing
the recombinant human Kv7.1 protein expressed in the
HEK (human embryonic kidney) cell line. LC-MS con-
firmed that the lipids were present in the lipodiscs, and
Raman spectroscopy detected several vibrational bands,
which could be attributed to lipids. The system contains
three chemically different components (SMA, Kv7.1, and
lipids), and many of their Raman peaks overlap. So, it was
rather complicated to attribute the observed Raman peaks
(see the figure) to the vibrations of the chemical bonds of
a specific component of the system. However, the peak in
the fingerprint region centered at 1452 ¢cm™ (—CH, scis-
soring mode) and inherently strong peaks in the region of
~2800-3000 cm™! indicate the presence of lipids and con-
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B naHHOM wWccienoBaHUM OBIIM  HCIIOIb30BAHBI
JKUJIKOCTHAsI Xpomarorpadusi ¢ Macc-CIeKTpOMeTpHei
(KX-MC) u cnexrpockonus KOMOMHAIIMOHHOTO pacce-
SHUS JUI aHaJdu3a MPUCYTCTBUS JMIKAOB B JIUIOINCKE,
CTaOMIM3UPYIONINX PEKOMOMHAHTHBIN Oenok Kv7.1 de-
JIOBEKA, SKCIIPECCUPOBaHHBIN U3 kiaeTtouHoil nuHun HEK.
KX-MC noxarsepauna OpUCYTCTBUE JIUIUAOB B JIUIO-
JIMICKaX, a CHEKTPOCKOMHs KOMOWHAIMOHHOTO PACCESTHUS
OOHapyKWJla HECKOJIBKO KoJieOaTelbHBIX MOJIOC, KOTO-
pBle MOXKHO OTHecTH K nunuaaMm. Cucrema comeprkaia
TPU XUMHUYECKH DPA3IUYHBIX KommoHeHTa (SMA, Kv7.1
W JIMIHJBI), 1 MHOTHE M3 MX ITHKOB KOMOWHAIIMOHHOTO
paccestHusT TIEPEKPBIBAIUCH. JTO YCIIOKHAIO aHAIN3 MO-
JIOC PaMaHOBCKOTO CIIEKTpa (CM. PUCYHOK) K KoJIeOaHUsIM
XMMHYECKUX CBS3€il KOHKPETHOTO KOMIIOHEHTA CHCTEMBI.
OnHako MUK B 00JIACTH «OTIEYaTKa Mablia» ¢ LEHTPOM
npu 1452 em! (-CH, HOXHHYHOE KoneGaHHe), a TakKe
CBOMCTBEHHBIE JIMITH/1aM HHTEHCUBHBIE TTOJIOCHI B 00J1aCTH
~ 2800-3000 cm~! yka3pIBaloT HA IPUCYTCTBUE JIMIUIOB
Y TIOATBEPKIAI0T JIaHHBIE, TIOTyYeHHBIE C TOMOIIbI0 JKK—
MC. Taxum 06pa3zom, ObLIO ITOKA3aHO, YTO B CITydae Bblje-
neHns pekomOouHaHTHOTO Oeka Kv7.1 ¢ ucmons3oBanneM
SMA oH coxpaHsieT JIUMUABI BOKPYT OEIKOBBIX MOJIEKYII.

Karlova M., Bagrov D., Vorobyova M., Mamatkulov K.,
Arzumanyan G., Shaitan K. Raman Spectroscopy Reveals

firm the data obtained using LC-MS. Thus, it was shown
that when the recombinant Kv7.1 protein is isolated using
SMA, it retains lipids around the protein molecules.

Karlova M., Bagrov D., Vorobyova M., Mamatkulov K.,
Arzumanyan G., Shaitan K. Raman Spectroscopy Reveals
Lipids in Protein-Containing SMA-Stabilized Lipodiscs //
Microscop. Microanal. 2021. V.27, suppl.1; doi:10.1017/
S1431927621006267.

With increasing service life of spacecrafts, the prob-
lem of contamination of their outer surfaces by precipitates
of unknown origin has arisen. This problem is particularly
acute for the International Space Station (ISS). It should
be noted that in space, the surfaces of the ISS are exposed
to precipitation only from a certain side. The dust seems
to be moving in a stream directed relative to the station.
Such dust deposition does not create problems in terrestri-
al conditions, but in space, surfaces that get polluted may
overheat, causing thermal deformation and many other
possible problems, which may result in loss of airtightness
and breakdown of the spacecratft.

Fine particles moving at cosmic speeds are capable of
interacting with the aluminum housings of the station mod-
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Lipids in Protein-Containing SMA-Stabilized Lipodiscs //
Microscop. Microanal. 2021. V. 27, suppl. 1; doi: 10.1017/
S1431927621006267.

C yBelIMYCHHEM CpPOKa CIyXKObI KOCMHUYCCKHX all-
mapaToB Obuta oOHapykeHa mpoOieMa 3arps3HEHHS HX
BHEIIHUX TTOBEPXHOCTEH OCAJKOM HEW3BECTHOTO IIPO-
HCXOXKACHU. OTa TpobieMa OCOOEHHO aKTyaslbHa IS
MexaynapoaHoi kocmudeckoit ctannuu (MKC). Crnenyer
OTMETUTD, YTO MOBECPXHOCTH CTAHLHU 3arpA3HEHa TOJIbBKO
¢ OoJHOH cTopoHbl. Takoe 3arpsi3HEHUE HE CO3/aeT Mpo-
07eM B 3eMHBIX YCJIOBHUSAX, HO B KOCMOCE OHO NPHBOIUT
K IIEPErpeBy 3arpsi3HEHHBIX MOBEPXHOCTEH, TEPMUUECKOM
nedopManuy 1 MHOTUM APYTUM IpoOiiemMam, CBSI3aHHBIM
C HapylIeHHEeM TIepPMETUYHOCTH U IOJIOMKOH KOoCMHue-
CKHUX alIaparoB.

Menkue 4YacTULbl, ABUXKYLIMECS € KOCMHUYECKOU
CKOPOCTBIO, CIIOCOOHBI B3aMMOJICHCTBOBATE C aJTIOMHUHU-
eBBIMU KOpITyCaMHU MOIYJICH CTaHIWU W IPYTHMH KOH-
CTPYKTHBHBIMU DJIEMEHTaMH. B alroMHHUEBBIX CIIIaBax
10J] BO3/J€HCTBUEM YaCTHIl BBICOKON IHEPrUU MPOUCXO-
JAT TIPOLECCHl KPHUCTAUTU3AIMM U TepepachpeeeHus

- | .
AT THE LABORATORIES OF JINR

JETHPYIOMUX /100aBOK BJONb TPaHEH KPUCTAIIIOB, YTO
MPUBOAUT K YXYIUICHUIO MPOYHOCTHBIX XapaKTEPUCTHK
Mmarepuana. Kpome TOro, BBICOKOIHEPIeTHYECKHE [HC-
MepCHBIE YaCTUIBI MOTYT IPOHHKATh B IIOBEPXHOCTHHIC
CJION MeTajlla, YTO TAKXKe U3MEHSIET XapaKTePHUCTHKH Ma-
TepUaoB KOCMUYECKUX anmapaTtoB. TakuM oOpaszoM, mus
MOATOTOBKH OYyIINX KOCMHUYECKHX MTOJIETOB BAKHEHIIICH
3agadei SBJIAETCS UCCIeJOBAHKIE ITOI0 IIPOLECCa C LSO
YCTaHOBJICHHSI IPOUCXOXKICHHS IIBUIN M N3YUYEHUS ee BO3-
JICWCTBHS Ha KOHCTPYKIIMOHHBIC MAaTEPUAIBL.

B pamkax kxocmmueckoro skcrepumenta «Tect» B
HENAX W3yYeHHs] COpOIMU KOCMO30IIs, (OPMHUPYIOIIETO
MEJIKOJIUCIIEPCHYIO OCaJIOYHYI0 CpeIy Ha IOBEPXHOCTH
MKC, 0bUI0 NPEIIOKEHO CHATH U JIOCTABUTh Ha 3EMITIO
XJIOITYaTOOYMaXKHBIH CBEPTOK TKAaHH, Pa3MELICHHBbIH Koc-
monaBTamu 0. JloruakoBeiM 1 M. ®uHKe Ha KpOHIITEH-
He 2312 nHa BHemHel nmoBepxHocTH MKC. OH 65T ycTa-
HosieH 10 mapra 2009 r., nemonTHpoBaH 15 mas 2019 1.,
TIOMEIIEH B MakKeT ¢ 3acTexKoil tuna zip-lock B ycnoBu-
X arMocdepbl KOCMHYECKOW CTAaHIMM M JIOCTaBJICH Ha
3emmio B centTsiope 2019 1. (cm. pucynok). Takum oOpa-

2312

HampaBnenne IBIDKEHHS CTaHIUN
U pa3MelleHHe CBepTKa XJIOMJaTo-
OyMa)XKHOW TKaHW Ha BHEIITHEW MO-
Bepxaoctu MKC

Direction of movement

Direction of movement of the station
and the rolled cotton cloth attached
to bracket 2312 on the outer surface
of the ISS

ules and other structural elements. In aluminum alloys, un-
der the influence of high-energy particles, the processes
of crystallization and redistribution of alloying additives
along the crystal faces occur, which leads to the deterio-
ration of strength characteristics of materials. In addition,
dispersed high-energy particles can penetrate the surface
layers of metals, which further alters the characteristics of
spacecraft materials. Thus, detailed information about the
origin of dust pollution is necessary for planning future
space missions. The possible influence of dust pollution
on the mechanical properties of structural materials should
be taken into account when developing new modules of
space stations.

In the framework of the space experiment “Test” aim-
ing to study the sorption of cosmosol forming a finely dis-

2

persed depositional environment on the surface of the ISS,
it was proposed to remove and deliver to the Earth the roll
of cotton cloth placed by astronauts on the outer surface
of the ISS. The studied roll of cloth was attached by as-
tronauts Yu. Lonchakov and M. Fincke on 10 March 2009,
removed on 15 May 2019, put into a zip-lock bag in the
atmosphere of the space station and delivered to the Earth
in September 2019 (see the figure). Thus, the time of expo-
sure in outer space was more than 10 years.

To determine the elemental composition of the rolled
cotton cloth, two fragments (one without visible traces of
contamination and one contaminated) were handed over
to the Frank Laboratory of Neutron Physics. The content
of elements in fragments was determined using neutron
activation analysis (NAA) at the REGATA facility of the
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30M, BpeMsI €ro MpeObIBaHMUsI B OTKPHITOM KOCMOCE COCTa-
BuIIo Gonee 10 Jer.

Jliist orpeziesieHus JI€MEHTHOTO COCTaBa TKaHU JBa
¢parmenTa (OAWH YUCTHIA W OOWH 3arps3HCHHBINA) OBI-
m nepenanbl B JlaGoparopuio HEHTpOHHO# (u3nkn
nm. 1. M. ®panka. ConepkaHue 2IEMEHTOB BO ()parMeH-
Tax OBUIO OIIPEAEIEHO METOJOM HEHTPOHHOTO aKTHBAllU-
onnoro aHanmmsa (HAA) na ycranoBke PEIATA peakropa
UBP-2. Ucnonwiyst HAA, ynanoch onpeaenuTs cojepika-
Hue 39 21eMEHTOB B 3arpsi3HEHHOM (pparMeHTe CBEpTKa
TKaHU U 19 37IeMEHTOB B YHCTOM (pparMeHre.

Bo3MOXKHBI HECKOJIBKO HMCTOYHHUKOB 3JIEMEHTOB,
OCaX/IEHHBIX Ha rojyoTeHie. OQHNM U3 BaKHBIX UCTOY-
HUKOB MOXKHO CUMTAaTh YaCTHIBI MBUIM, 0Opasylomuecs
IpU TaJJICHHd METEOPUTOB, aCTEPOUJIOB MIIM KoMeT. s
OTIpEJICTICHNST TIPUPO/BI DIIEMEHTOB CPAaBHHMBAIM HX CO-
OTHOIICHUSI, yCTAHOBJICHHBIC UISI XOHAPHUTOB, C COOTHO-
LICHHUSAMH, [TOJTY4YCHHBIMH AJISL 3aTPA3HEHHOTO (hparMeHTa
cBepTka. Takum 00pa3oM, OBbLIO MTOATBEPIKICHO KOCMIUC-
CKO€ TIPOMCXOXKICHUE MarHus, KpeMHHUs, XKeje3a, ypaHa
1 TOpHSL.

ITockonpky MKC B 0CHOBHOM HOCTpOEHA U3 aJIFOMH-
HUSI, @ TPYOOTIPOBOBI N3TOTOBJIEHBI U3 KOPPO3UHHO-CTOM-
KHX CTaJleil 1 THTAHOBBIX CIIABOB, CTAHIIMIO MOXHO CUH-
TaTb OCHOBHBIM NCTOYHUKOM HAaHHBIX 3JICMCHTOB.

AT THE LABORATORIES OF JINR

[Momumo xocmuueckux Ten u camoit MKC, npyrum
HCTOYHHKOM OCQXICHHS SJIEMEHTOB HAa CBEPTKE MOKHO
CUUTATh YACTHUIIBI, BEIOpAChIBAEMBIC ¢ 3eMIIM, HAPUMEP
BYJIKAaHWYCCKHUI TIeTieNn. BymkaHHMYeCKUH Memen MOXHO
CUNTaTh BaKHBIM HCTOYHHUKOM Ba, Zr, Re, Sr, Rb u pemko-
3eMEJIbHBIX 3JIEMEHTOB. B BepxHIOI0 YacTh HOHOC(hEPHI Ha
BbicOTy opOuThl MKC MOHU3UPOBaHHBIC YaCTHIIBI U3 CO-
CTaBa ra3oMbLUICBBIX BEIOPOCOB (hyMapOITBHBIX TONEH BYII-
KaHa MOTYT TIOTMACTh C BOCXOJSIIEH BETBHIO MT0OATLHOMN
AIIEKTPUUECKON LIeNH. DTOT CBOC0Opa3HBIi HOHOChEPHBII
QT oOecTiedrBaeT MEIJICHHBIH MTObEM a3pPO30Jiei B MO-
Jie KOHAEHcaTropa «3eMisi—HoHOocdepa» 3a CUeT IIeNoro
Ppsiia COTPSIKEHHBIX MEXaHU3MOB TypOYJICHTHOM 3JIEKTPO-
TepMoIQy3UH, COMPOBOKIAIOIICHCI MacCOIEPEHOCOM
JUCTIEPCHOTO MaTepuaa.

Zinicovscaia |., Grozdov D., Yushin N., Safonov A., Pro-
shin 1., Volkov M., Pryadka A., Belyaev V., Shubralova E.,
Tsygankov O. Analysis of the Rolled Cotton Cloth Fixed on the
Outer Surface of the International Space Station Using Neutron
Activation Analysis and Complementary Techniques // Acta
Astronautica. 2021. V. 189. P. 278-282; https://doi.org/10.1016/
j-actaastro.2021.08.052.

C 27 cenrsiopst mo 1 okrsi0ps B EkarepunOypre
MpoxoJuiia KOH(EpPEeHIUsI 0 HCIIOIb30BaHUIO pacces-
HUS HEHTPOHOB B HCCJIEIOBAHMAX KOHICHCHPOBAHHBIX

IBR-2 reactor. Using NAA, 39 elements were determined
in the contaminated fragment of the cloth and 19 ele-
ments — in the clean one.

There may be several possible sources of elements
deposited on the cloth. Dust particles shed by meteorites,
asteroids or comets can be considered one of the important
sources. To determine the origin of the elements, the ratios
of elements established for chondrites were compared with
the respective ratios obtained for the contaminated frag-
ment of the cloth. Thus, the cosmic nature of magnesium,
silicon, iron, uranium, and thorium was confirmed.

Since the ISS is mainly built of aluminum, and the
pipelines are made of corrosion-resistant steels and titani-
um alloys, the station can be considered the main source
of these elements.

In addition to cosmic bodies and the ISS itself, par-
ticles released from the Earth, for example, volcanic ash
plumes can be considered another source of element
deposition on the cloth. Volcanic ash may be regarded as
a possible source of Ba, Zr, Re, Sr, Rb, and rare earth
elements on the cloth. Ionized particles from gas and
dust emissions from fumarole fields of volcanoes can en-
ter the upper part of the ionosphere at the altitude of the

EI

ISS orbit with the ascending branch of the global electric
circuit. This peculiar kind of ionospheric vertical convey-
or provides an upward drift of aerosols in the field of the
“Earth—ionosphere capacitor” due to a number of coupled
mechanisms of turbulent electrothermal diffusion, accom-
panied by mass transfer of dispersed material above the
Kérman line.

Zinicovscaia |., Grozdov D., Yushin N., Safonov A., Pro-
shin 1., Volkov M., Pryadka A., Belyaev V., Shubralova E.,
Tsygankov O. Analysis of the Rolled Cotton Cloth Fixed on the
Outer Surface of the International Space Station Using Neutron
Activation Analysis and Complementary Techniques // Acta
Astronautica. 2021. V. 189. P.278-282; https://doi.org/10.1016/
j-actaastro.2021.08.052.

With the support of the Frank Laboratory of Neutron
Physics of the Joint Institute for Nuclear Research, the
Conference “Neutron Scattering in Condensed Matter
Research” (RNIKS-2021) was held in Yekaterinburg
from 27 September to 1 October. Representatives of more
than 10 research centers from five countries attended the
Conference. The largest number of scientists came from
JINR.
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cpen (PHMKC-2021), opranm3oBaHHAs TPH MOAJIEPIKKE
Jlaboparopun HelTpoHHOH Qm3ukun uM. .M. Dpanka
(JIH®) OUSIN. B xondepeHMn NpUHSIA ydacThe mpen-
crasurenn 6omnee 10 mccae0BaTENCKUX IEHTPOB U3 MIATH
cTpan. HamOombliee KOJMYECTBO YHYEHBIX NMPHOBUIO M3
OUAN.

Koudepenuuss PHUKC 3aponmiace kak padouee
coBemianne B 1964 1. Ha Hell TpagummoHHO 0O0CyXna-
IOTCSI TIPAKTUYECKH BCE 3aJa4i, PEIIacMbIe C TTOMOIIBIO
paccestHusi HeWTpoHOB. bonee momyBeka KoH(pepeHIUs
SIBIISIETCSL KPYIHEHIIeH HAaMOHAJIbHOM IIOLIAAKOM ISt
00CY>KIeHHS TIOCIIEHUX JIOCTIKEHUI B 0071aCTH TCOPUH
B3aUMOJICHCTBHS HEHTPOHHOTO M3JITyYEHHs C BEIIECCTBOM
U METOJMKH HEHUTPOHHOIO HKCIIEPUMEHTA, UCCIIETOBAHUI

- | .
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KPHUCTAJUINYECKUX M MAarHUTHBIX CTPYKTYp, AWHAMHYE-
CKHX CBOWMCTB M 3JIEMEHTapHBIX BO30Y>KIECHUH B KOHJCH-
CHPOBAHHBIX CpeAax, U3y4eHHs OMOJOTMYECKHX CHCTEM
1 00BEKTOB KYJIBTYPHOTO HACJIEIUs, a Takke (yHIaMeH-
TaJbHBIX HccaenoBaHuii ¢ HerrpoHamu. OMSAU yxe He
MIEpBBIN pa3 CTAHOBUTCS OJHUM M3 TVIAaBHBIX OPTaHHU3aTO-
POB MEPONPUATHS.

Ilo pesympraTaM TroOJIOCOBAHUSI KIOPH COTPYIHHKH
JIH® nonyuymnu AMIIIOMBI 32 Jy4YIIHE MOJOACKHBIE J10-
KJIaJbl, a TAKK€ YCIIEXHU B HEUTPOHHBIX UCCIEAOBAHUAX. A
mupektopy JIH® B.H.IIBernoBy 0puT0 HampaBieHo Oia-
rOIapCTBEHHOE MHCHMO 3a MOMOIIb B OPraHU3alUK KOH-
(epennunn. ITo uroram paboOThl OrOBOPEHBI IUIAHBI JAJTb-
HEHIIEero COTpyAHUYECTBA.

ExarepunOypr, 27 ceHTsi0psi— 1 okT0pst.

YyacTHUKH KOH(EPEHINH M0 HCIIOIb30BAHHIO PACCESIHUSI HEHTPOHOB B HCCIIEIOBAaHMAX KOHAeHcupoBaHHbIX cpen (PHUKC-2021)

Yekaterinburg, 27 September—1 October. Participants of the Conference “Neutron Scattering in Condensed Matter Research”
(RNIKS-2021)

The RNIKS Conference, which originated as a work-
shop in 1964, continues the tradition of All-Russian scien-
tific meetings where the application of neutron scattering
methods in modern science is discussed. For more than
half a century, RNIKS has been the largest national plat-
form for discussing the latest achievements in the theory
of interaction of neutron radiation with matter and neu-
tron experimental techniques, investigations of crystal
and magnetic structures, dynamic properties and elemen-
tary excitations in solids, biological systems and objects

of cultural heritage, as well as fundamental research with
neutrons. This is not the first time that JINR has become a
sponsor of the event.

According to the results of the jury voting, FLNP
young scientists were awarded diplomas for the best re-
ports and achievements in neutron research. A letter of ap-
preciation was sent to Director of FLNP V.Shvetsov for
his help in organizing the Conference. Plans for further
cooperation were outlined and agreed.
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Na6opaTtopusi MH(OpPMaLMOHHBLIX TEXHOMOMNM
mMm. M. I'. MewsepsikoBa

B coBmectHo# pabdore cotpynankoB OUAU u MI'Y
M. M. B. JlomoHOCOBa TipesicTaBieHb! () (HEeKTUBHBIC HC-
JICHHO-aHAJIMTHYECKHE METO/BI MTPEACTaBICHUS QYHKINN
Burnepa KBa3UIJIOTHOCTU BEPOSTHOCTEH, MOTy4YEHHBIE B
pamMKax €IMHOTO PacCMOTPEHMS KJIACCHUECKUX M KBaH-
TOBBIX CHCTEM B 0000IICHHOM ()a30BOM MHPOCTPAHCTBE.
Oynkiusa Buraepa ncnonb3yercs B TaKUX 0071aCTsIX, Kak
KBAaHTOBbBIC BBIYHCIICHHS, KBAHTOBas TOMoOrpadus, KBaH-
TOBas CBA3b M Kpunrorpadus. [Ipeanoxkena ammpokcnma-
st BiracoBa—Moatst 7151 BEKTOPHOTO TTOJIS TOTOKA YCKO-
peHMii, KoTopasi IPU UHTETPUPOBAHUU IO MPOCTPAHCTBY
CKOpPOCTEH €CTECTBEHHBIM 00pa3oM IPHBOIUT K KIIACCH-
YECKUM YpPaBHEHMSAM JIBUKCHUS MEXAaHUKU CIUIOMIHBIX
cpen. C ucnonb3oBaHueM 0aznca coOCTBEHHBIX (DYHKITHIA
rapMOHMYECKOT0 OCIMJUIATOpA B SIBHOM BHJE OBUIH MO-
Jy4eHBI MaTPUYHBIC BJIEMEHTHI omeparopa Beiins, HeoO-
XOJMMBIE JUTA TipencTaBieHus ¢yHkoun Buraepa. Ha nx
OCHOBE NMOCTPOCH 3(P(HEKTHBHBIN UHCICHHBIH aITOPHUTM,
TIO3BOJISTIOINNH HaXxoAWTh (yHKIMIO Buraepa m cpemnnune
(mo dazoBoMy MPOCTPAHCTBY) XapaKTEPUCTUKH KBAHTO-
BBIX CHCTEM, MOTEHIHaJl KOTOPHIX JOMYCKaeT IOJIMHO-
MHaJbHOE MpuOIMKeHHe. Pa3paboTaHHBIM YHCICHHBIH
ANTOPUTM IO3BOJISIET HA TOPSIKHA COKPATHTH KOJINYECTBO

AT THE LABORATORIES OF JINR

BBIUMCIIMTENBHBIX ONEPAIMid ¥ UMEET MapajuielbHyIo pe-
IN3AIMI0 HA apXUTEKType TrpaduiIecKux IpOIECcCCOpOB
GPU. Pabota BBITOTHEHA MIPH TOAICPIKKE MEKIHCIIUATLIN-
HapHOW Hay4YHO-00pa30BaTEIHHON MIKOJIB MOCKOBCKOTO
yHuBepcuteTa «POTOHHBIE M KBAaHTOBBIC TEXHOJOTHH.
Hudposas meaumnHa.

Iepenémkun E.E. u Op. DdGeKTUBHBIH YHMCICHHBII
AJITOPUTM ITOCTPOCHUSA q)yHKLlI/II/I BI/IFHepa KBAHTOBOM CHCTEMBI

C MOJHHOMHUAJILHBIM MMOTEHIIHAIOM B ()a30BOM MPOCTPAHCTBE //
DUASL. 2021. T.52, Ne3. C.784-856.

[IpencraBneH cpaBHUTENBHBIA aHATH3 YPPEKTUBHO-
CTH YHUCIICHHBIX PACUETOB CTATHYECKMX MAarHUTHBIX I10-
JIe MeToI0M KOHEUHBIX 31eMeHToB [ 1] B cpeme COMSOL
Multiphysics® [2] B TepMHHaX Kak BEKTOPHOTO, TaK U
MIOJTHOTO CKAJIIPHOTO MOTEHINAIOB MarHUTOCTATUKH JJIS
MOZICTTMPOBAHUS MarHUTHBIX CUCTEM ycKopuTeneid. Takoe
MOJIETMPOBaHNE, KaK MPaBUIIO, TpeOyeT OOIBIIOro Yncia
KOHEYHBIX JIEMEHTOB, HEOOXOIUMBIX JUIsl KOPPEKTHOM arl-
MIPOKCUMAIIUH CIIO)KHON F€OMETPUH MarHUTa, yueTa Heln-
HEMHON HAMarHWYEHHOCTU COCTAaBIIIOIMUX €r0 MaTepH-
aJIOB W JOCTIDKEHUS TpeOyeMOoil TOYHOCTH BBIYMCIICHHU.
COOTBETCTBEHHO, YBEIMIMBAIOTCSA M 3aTPAThl BBIYMCIIH-
TENBHBIX PECYPCOB KOMITbIOTEpa (MaMsTh, BpEeMs), a 3Ha-
YHT, BOHUKAET MOTPEOHOCTh B MX MUHUMHK3anuU. C 3T0Oi
LENBI0 aHATM3UPYIOTCS /IBE Pa3IMYHBIE (HOPMYITHPOBKH

Meshcheryakov Laboratory
of Information Technologies

Effective numerical and analytical methods for repre-
senting the Wigner function of the probability quasiden-
sity, obtained within a unified consideration of classical
and quantum systems in a generalized phase space, were
illustrated in the joint work of specialists from JINR and
Moscow State University. The Wigner function is used in
such areas as quantum computing, quantum tomography,
quantum communication and cryptography. The Vlasov—
Moyal approximation for the vector field of the accelera-
tion flux, which naturally leads to the classical equations
of motion of continuum mechanics when integrated over
the space of velocities, was proposed. Using the basis of
the eigenfunctions of a harmonic oscillator, matrix ele-
ments of the Weil operator, which are necessary for repre-
senting the Wigner function, were obtained in an explicit
form. An effective numerical algorithm was constructed
on their basis. It allows finding the Wigner function and
average (over the phase space) characteristics of quan-
tum systems, the potential of which admits a polynomial
approximation. The developed algorithm makes it possi-
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ble to reduce the number of computational operations by
orders of magnitude and has a parallel implementation
on the graphics processing unit (GPU) architecture. The
study was supported by the Interdisciplinary Scientific and
Educational School of Moscow State University “Photonic
and Quantum Technologies. Digital Medicine”.

Perepelkin E.E. et al. Effective Numerical Algorithm for
Constructing the Wigner Function of a Quantum System with
a Polynomial Potential in the Phase Space // Part. Nucl. 2021.
V.52, No. 3. P.784-856 (in Russian).

Finite-element simulations of magnetostatic fields
in terms of magnetic vector and total scalar potentials
were performed and compared for modeling accelerator
magnets [1]. Such modeling is usually confronted by
the complexities of geometries, the nonlinearities of
materials and high-quality magnetic field requirements.
Attaining a sufficient accuracy of simulations at affordable
computational costs is therefore a tedious task that can be
facilitated by an appropriate choice of unknown variables
describing magnetostatic fields. The simulations are
carried out using a single software package, COMSOL
Multiphysics® [2], where both potential formulations are
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MarHUTOCTAaTHKU B TEPMHHAX BEKTOPHOTO M MOJHOTO CKa-
JISIPHOTO TIOTCHIIMAIOB.

B nacrosmiee Bpemst 00 pOpMYyITHPOBKH ITOIHOCTEHIO
peamm3oBansl B makere COMSOL Multiphysics®. [ns
(hOpMYITUPOBKH C BEKTOPHBIM MAarHUTHBIM MOTCHIIMATIOM
B paMKaxX METOJla KOHCYHBIX 3JICMEHTOB HCIIOJIb30BAIUCH
BEKTOpPHBIE NIPOOHBIe (PYHKIINH, peaan3alys KOTOPhIX sB-
JISIETCSL TOCTATOYHO 3(PPEKTUBHONU I MOJIETHPOBAHHS
MarHUTHBIX CHUCTeM yckoputeiei. OnHaKO OmpeneieHue
BEKTOPHOTO ITOTEHITHAIA BO BCEH 00NacTH peIIeHuUs 3a1a-
4H, BKJIIOYAs MPOTSHKEHHBIC Y4acTKH, CBOOOJHBIE OT TO-
KOB, CYIIICCTBEHHO YBEJIUYNBACT YUCIIO CTEIICHEH CBOOOIBI
W CBSI3aHHBIC C HUM 3aTPaThl BBIYUCIIUTEIBHBIX PECYPCOB.
B kauecTBe aJbTepHATHBBI UCMOIB3YeTCsl (POPMYTHPOBKA
C TOJHBIM CKJISIPHBIM MOTEHIIMAIIOM, Ul OJIHO3HAYHO-
CTH OTPEICICHUS KOTOPOTO TOCTATOYHO CIENIaTh Pa3pe3bl
TPEXMEPHON 00NIaCTH 3319, 3aKITFOYCHHON MKy TOKO-
HECYIIMMH SJIEMEHTaMH, U 33/1aTh CKAYOK MOTEHI[Masa Ha
MOBEPXHOCTHU KaXKI0T0 pa3pesa. B pamkax MeTona KOHeu-
HBIX 3JICMCHTOB Y3IIbI HA TAKUX MOBEPXHOCTAX TYOIHPY-
FOTCSI, & COOTBETCTBYIOIUE 3HAUCHUsI MTOTCHI[MANA OTIIU-
YaroTCs Ha BEJIWYMHY, PABHYIO TOKY, OIPaHHYHBAIOIIEMY
MOBEPXHOCTh. JIJIsi WILTFOCTpAIlMKM YUCICHHBIX PacycTOB
HCTIOTH30BATACh MOJENb TUIONIBHOTO MarauTa [3], mpen-
Ha3HAUYEHHOTO Il ()OPMUPOBAHHS MArHUTHOTO TIOJISI B
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n30XpoHHOM IHKIoTpoHe SC200. DPPeKTHBHOCTE 000UX
METO/IOB aHAJIU3UPYETCsl B TEPMHUHAX CTAaHJAPTHBIX Ia-
pPaMETPOB METO/Ia KOHEUHBIX 3JIEMEHTOB C YUYETOM 3aTpar
BBIYHMCIIUTENIbHBIX PecypcoB. B yacTHOCTH, MOKa3aHo, 4TO
WCIIOJIB30BAHUE CKAJSIPHOTO MOTEHIMAla, TI0 CPAaBHEHUIO
C €ro BEKTOPHBIM aHaJIOIOM, 3HAYUTEIbHO YMEHBbLIAET
YKCJIO CTENICHEH CBOOOIbI, 3aTPaThl KOMITBIOTEPHOM IMaMsi-
TU ¥ BPEMEHH ITPU OTHOCUTENILHO OJIMHAKOBOM MOTPELIHO-
CTU BBIYUCIICHUH.

1. Chervyakov A. Finite-Element Modelling of Magnetic
Fields for Superconducting Magnets with Magnetic Vector and
Total Scalar Potentials Using COMSOL Multiphysics® // Intern.
J. Eng. Syst. Model. Simulat. 2021. V.4. P.1-17; doi: 10.1504/
IJESMS.2021.10039001.

2. COMSOL Multiphysics®. AC/DC Module User’s Guide.
COMSOL AB. Stockholm, 2018.

3. Karamysheva G. et al. Magnetic System for SC200 Su-
perconducting Cyclotron for Proton Therapy // Proc. of the 23rd
Intern. Conf. on Cyclotrons and Their Applications. Zurich,
2016. P.353-355.

Texymme n Oyaymiie SKCIIEPUMEHTHI 10 (PU3UKE BbI-
COKHX DHEPTHH COCPEOTOUYEHB! Ha HAOMII0aeMbIX, KOTO-
pBI€ UyBCTBUTEIBHEI K ()a30BOMY MEPEXOy KBapK-TIFOOH-
HOH 1uta3mbl. HaOmonaemble, ykas3pIBaroe Ha HEMOHO-
TOHHOE U HEOXKHUTAHHOE (C TEOPETUIECKON TOUKH 3PCHHUS)

implemented. In this package, the magnetic vector potential
formulation represents a standard and highly efficient tool
for modeling accelerator magnets. However, the use of the
vector potential for the whole problem domain, including
the extended current-free regions, substantially increases
the total number of degrees of freedom and the associated
computational costs. Alternatively, the total scalar potential
formulation is now also available for computations with
this software after introducing cut surfaces assigned with
potential jumps for the uniqueness of its definition. In the
finite-element method (FEM), the nodes of such surfaces
are duplicated, and the corresponding potential values
differ by a magnitude equal to the current bounding the
surface. The numerical performance of both methods was
illustrated by the model example of a superconducting
dipole magnet [3] recently developed for operation in
the SC200 isochronous cyclotron. The calculation results
were analyzed in terms of the relevant FEM parameters,
accounting for the computational performance, as well as
the computational costs. In particular, it was shown that
the use of the scalar potential as compared to its vector
counterpart substantially reduces the number of degrees
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of freedom, the usage of computer memory and the
computational time for a similar relative error.

1. Chervyakov A. Finite-Element Modelling of Magnetic
Fields for Superconducting Magnets with Magnetic Vector and
Total Scalar Potentials Using COMSOL Multiphysics® // Intern.
J. Eng. Syst. Model. Simulat. 2021. V.4. P.1-17; doi: 10.1504/
IJESMS.2021.10039001.

2. COMSOL Multiphysics®. AC/DC Module User’s Guide.
COMSOL AB. Stockholm, 2018.

3. Karamysheva G. et al. Magnetic System for SC200 Su-
perconducting Cyclotron for Proton Therapy // Proc. of the 23rd
Intern. Conf. on Cyclotrons and Their Applications. Zurich,
2016. P.353-355.

Current and future high-energy physics experiments
focus on observables sensitive to the phase transition of
a quark—gluon plasma. Observables that indicate the non-
monotonic and unexpected (from a theoretical point of
view) behavior of emitted particles are especially import-
ant. Thus, studying the formation of strange particles in
heavy ion collisions is a promising task, since they can
serve a good diagnostic tool for investigating the proper-
ties of nuclear matter under extreme conditions.
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MIOBEJCHUE HCITyCKAEMBIX YaCTHIl, OCOOCHHO BayKHBI.
Takum o0Opazom, u3ydeHue oOpa3oBaHUSI CTPAHHBIX Ya-
CTHI[ B CTOJKHOBCHHMSX TSKEIBIX MOHOB SIBJISETCS MHO-
rooOemmaromiel 3agadeil, MOCKOIbKY OHH MOTYT CIYKHUTh
XOpOIIMM JAHArHOCTUYECKUM MHCTPYMEHTOM ISl HCClle-
JIOBaHMSI CBOMCTB SIICPHOM MaTepuu B 3KCTPEMaJbHBIX
YCIIOBUSIX.

B pabote, ommcreIBaromell CTPYKTypy aApOHOB B
paMKax CHJIBHOKOPPEJIUPOBAHHON KBapKOBOM MOJEIH,
MTOKa3aHO, KaK CBOHCTBAa ME30HOB U OAPHOHOB MOTYT Me-
HATHCS B INIOTHOM sAJiepHOH cpeze. Taxke nmokasaHo, 4To
B TaKOW cpejie HyKJIOHBI IPeoOpasyloTcsi B JeNbTa-u30-
Oapsel, TUTIEPOHBI M UX BO30YKIEHHBIE COCTOSHUS, a Me-
30HBI POXKJAIOTCS NMPEUMYIIECTBEHHO 4epe3 BEKTOPHbIE
pe3onaHchel. KpoMe Toro, cBoifcTBa BEKTOPHBIX ME30HOB,
COCTOAINIUX M3 JICTKUX KBApKOB, MCHAIOTCA KapJAWHallb-
HO: IIMPUHA pacnaja yBeJMYUBACTCS, a 3HAUCHHE Mac-
cbl yMeHbiaercsi. [1ono0HbIe MOITUBHUKALIUKN B SASPHOM
cpeze, OCOOCHHO B TMATIa30HE YHEPTUI MeracalieHC-Tpo-
exkta NICA, MOTYT TpUBOIUTH K TaKUM HaOIIOIaeMbBIM
s dexram, KaK yCUIICHHE CTPAHHOCTH, «d(PPEKT pora» u
YCHJICHNE AUICTITOHHBIX HHBAPHAHTHBIX CIIEKTPOB Macc B
nunanazone 0,2-0,7 I'»B.

Musulmanbekov G. Hadron Modifications in a Dense Bary-
onic Matter // Phys. Part. Nucl. Lett. 2021. V. 18, No. 5. P. 548-558.
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Na6opatopus paguaunoHHom 6uonornu

3a mocrmenHue HECKOIBKO JieT coTpyaaukamu JIPB
BBINOJIHEH PSIJI MCCIIECOBaHNH, HANpPaBICHHBIX HA OICH-
Ky paJiMalliOHHOTO PHCKA KOCMOHABTOB TIPH JUINTEIBHBIX
MEXILJTAHETHBIX MOJIETaX M Ha Pa3BUTUE METOJOB JKCIIE-
PUMEHTAJIBLHOW KOCMHYECKON pajinoOHOIIOTHH.

[TpoBenens! HauOoee TONHBIE U JIETAJIbHBIC pacue-
Thl CIIEKTPOB BCEX KOMITIOHEHTOB PAJMAIMOHHOTO TOJIS
BHYTPH OOMTAaeMOro MOAYJS KOCMHYECKOTO ammapara oT
rayaktaaeckoro xkocmmdeckoro minmydenns (I'KH) B yc-
JOBUSIX MUHIMYMa ¥ MAaKCHMyMa COJIHEYHOH aKTHBHOCTH
(CA) ¢ moMoIIpI0 COBPEMEHHOU TPOTpaMMBl TPaHCITIOP-
Ta M3Iy4YeHWH B BemiecTBe MeTooM Monre-Kapio (koma
FLUKA-2011) [1]. 3aBepIuTh HACTOIEKO 0OBEMHBIC pac-
YeTHI B NIpe/iesiaX pa3yMHOTO BPEMEHHU 0Ka3al0Ch BO3MOX-
HBIM JIMIIb 33 CYET HCIONb30BaHMs TeTePOreHHON Iar-
¢dopmer HybriLIT JIMT OUSIU. Bepudukarus npoBesieH-
HBIX PAacueTOB OblIa C/IeJIaHa Ha €MHCTBEHHO JJOCTYITHBIX
SKCTICPUMEHTANBHBIX MaHHBIX mpubopoB RAD u Liulin-
MO mno pacnpeneneHusIM JUHEHHON Nepesayd SHEPruu
(JIITD) kocMuUEecKOro M3ITydYeHHs W TOKas3alla XOopollee
COTJIaCHE PACUYETOB C DKCIIEPUMEHTOM [2].

JIns oueHKM panuaiioOHHOTO pUCKa KOCMOHABTOB B
MEXIUTAHETHBIX TepeneTax ObLT MpeUIoXKeH HOBBIM Moj-
X0l — Ha OCHOBE 3((EKTHUBHOMN O3Bl C YICTOM 3aBUCH-

In the paper, describing the structure of hadrons with-
in the Strongly Correlated Quark Model (SCQM), it was
shown how the properties of mesons and baryons can be
modified in a dense nuclear medium. It was also demon-
strated that under such conditions nucleons are converted
into delta isobars, hyperons and their excitations, and me-
sons are produced predominantly via vector resonances.
Moreover, the properties of vector mesons, consisting of
light quarks, change drastically. The decay width increas-
es, and the mass value decreases. In-medium modifica-
tions, especially in the energy range of the NICA mega-
science project, can result in such observed effects as the
enhancement of strangeness, “horn effect”, and enhance-
ment of dilepton invariant mass spectra at 0.2—-0.7 GeV.

Musulmanbekov G. Hadron Modifications in a Dense Bary-
onic Matter // Phys. Part. Nucl. Lett. 2021. V. 18, No. 5. P. 548-558.

Laboratory of Radiation Biology

Over the last few years, the LRB scientists have per-
formed a series of studies aimed at the assessment of the
radiation risk to cosmonauts during interplanetary flights
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and development of experimental space radiobiology
methods.

The most complete and detailed calculations of the
spectra of all components of the radiation field inside the
inhabited module of the spacecraft associated with galac-
tic cosmic rays (GCR) were performed for minimum and
maximum solar activity using FLUKA-2011 — a modern
Monte Carlo code for the simulation of radiation transport
in matter [1]. To complete such voluminous calculations
within a reasonable time turned out to be possible only by
using the HybriLIT heterogeneous platform (MLIT JINR).
The calculations were verified with the only available ex-
perimental data from the RAD and Liulin-MO instruments
on the distributions of space radiation linear energy trans-
fer (LET), which showed good agreement between the cal-
culations and experiment [2].

To assess the radiation risk to cosmonauts during in-
terplanetary flights, a new approach has been proposed
based on the effective dose, taking into account the de-
pendences Q(L) and Q(Z*2/B?) (the NASA parameter) for
a cohort of healthy adult nonsmoking men — close to the
cosmonaut cohort [3]. With the new approach, the correct-
ed fluence-to-effective dose conversion factors have been
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mocteii Q(L) u Q(Z*2/B2) (mapamerp NASA) 15t KOropThI
3[I0POBBIX B3POCIBIX HEKYPSIINX MYXYHH, OIU3KOH K KO-
ropre KocMoHaBTOB [3]. C HCnonb30BaHUEM ITOTO MOJIXO-
Ja OBUTH pacCYUTaHBl CKOPPEKTHPOBAHHBIE KO3 DHUITICH-
TBI KOHBEPCHH «(iroeHC—3((eKTrBHAs 103a» IS BCEX
KOMIIOHEHTOB PaJHalliOHHOTO TI0JISI BHYTPH KOPaOIIs.

o pesympraraM pacueToB BHYTPEHHETO paJdalliOH-
HOTO TI0JI51 B KOpa0Jie M HOBBIX KOA((PHUIIMEHTOB KOHBEPCUT
OBLIH OTIpe/IeICHBI MapIHaIbHbIe 2(P(PEKTHBHBIC 3HAUCHUS
MOIITHOCTH 3()(HEKTUBHOH 103bI OT BCEX KOMIIOHCHTOB BHY-
TPEHHETO TOJ M CAENaHBl MPOTHO3bI CyMMapHOW J103bI
KOCMOHABTOB 3a Bpems mepeneta 3emisi—Mapc—3eMis B
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MuHEMYyMe 1 MakcumyMme CA [4]. Mcnionb30Banue crenu-
(DUYHBIX IS KOCMOHABTOB KO3()(HUIIMCHTOB KOHBEPCHUU
BMECTO MPEUIOKEHHBIX MeXyHApOJAHOUW KOMHUCCHEH 110
paguonoruueckoit 3amure (MKP3) ans mumpodaimeit
KOTOpThI HaceneHus 3emin (0e3 ydyera moia U Bo3pacra)
MPUBOJIUT K CHU)KEHUIO OIICHOK PaJMAIIMOHHOTO PHCKA Y
KOCMOHABTOB 3a BpeMsl 1epeJiera 1o Tpacce 3emisi—Mapc
n obparHo Ha 25-30 %.

C uenbio pa3BUTHS HKCIIEPUMEHTAIIBHBIX UCCIIEI0BA-
HHUH PaJIMallMOHHOTO KOCMHYECKOTO PHCKa B 3eMHBIX YC-
JIOBUSIX HA YCKOPHUTEIISX MPEIIOKEH BAPUAHT CUMYIISITOPA
BHYTPEHHUX TI0JIeH HYKJIOHOB BBICOKOM YHEPTHH Ha ITyUYKe

KOHL[CHIII/ISI HOBOI'O CUMYJIATOpA I'KU: cxema 6apa6aHa JUIs1 CMEHBI KOHBEPTEPOB, rpa(bmc BOCIPOU3BOAUMOI'0 UHTETPAJIBHOTO 3HAYEC-
HUS (1)n}oeHca JaCTHll B MECTE O6J'Iy‘-IeHI/IH, 3D-cxema OTACIIBHOTO KOHBEPTEpa
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An illustration of the concept of a new GCR simulator: a schema of a drum for changing converters, a graph of the produced integral
value of the particle fluence at the irradiation site, and a 3D schematic diagram of a separate converter

calculated for all components of the radiation field inside
the spacecratft.

Based on the results of calculations of the radiation
field inside the spacecraft and new conversion factors, par-
tial values of the effective dose rate of all components of the
internal field have been determined, and predictions have
been made of the cosmonauts’ total dose during the Earth—
Mars—Earth flight for minimum and maximum solar activ-
ity [4]. The use of cosmonaut-specific conversion factors
instead of those proposed by the International Commission

EI

on Radiological Protection (ICRP) for the broadest Earth’s
population cohort without regard to gender and age leads
to a decrease in the radiation risk estimates for cosmonauts
during the Earth—Mars—Earth flight by 25-30%.

With the aim of advancing accelerator-based experi-
mental studies of space radiation risk in terrestrial condi-
tions, a simulator has been proposed of the internal fields
of high-energy nucleons from GCR protons for maximum
and minimum solar activity and internal nucleon fields
similar in spectral characteristics to the ficlds generated by
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MPOTOHOB ¢ 3Heprueil 12 ['5B HykmoTpoHa OT TIPOTOHOB
I'KU B Mmakcumyme u Munumyme CA, a Takxke BHYTPEHHHUX
ToJIel HyKJIOHOB, OJIM3KHX IO CIIEKTPATbHBIM XapaKTepH-
CTHKaM K TIOJIIM OT BBICOKOIHEPTIeTHYECKHUX MPOTOHHBIX
coObITnit [5]. ®opmupoBaHHe TakUX MOJIEH HYKIOHOB B
HEKOTOPOI 00IaCTH POCTPAHCTBA, JOCTATOYHOHN IS pa3-
MEIICHUS] B HEM OMOJIOrMYecKruX 00pasioB, Oy/ieT 10CTH-
raThCsl CyNepro3uluel monel U3IydeHus U3 TPeX pa3HbIX
MHUIIEHEH, 00Ty4aeMbIX ITy4YKOM IPOTOHOB HYKJIOTPOHA C
sHeprueit 12 IHB.

BMmecte ¢ TeM maHHBIM BapuMaHT CHMYJSATOpa HE
crocobeH umuTHpoBarh yactuiel KW ¢ 3apsmom = 2,
MIO9TOMY B Pa3sBUTHE €0 UAEH OBbLIT MPEATIOKEH eIle ONH
BapUaHT CUMYJISITOPa BHYTPEHHETO PaJUalliOHHOTO TIOJIS
B Kopabile Ha Mmydke sijiep HykinorpoHa “°Fe ¢ sHeprueii
1 I'»B/ayxiion [6]. DTOT BapnaHT BOCIPOW3BOANT B TIpa-
BIJIBHOM COOTHOIIEHWH BCE KOMIIOHEHTHI BHYTPEHHETO
moJist KopaOiist, BILIOTH J10 Fe, yepeanennsie mo CA. Meton
OCHOBAH Ha HCIIOJIb30BaHUN HA00Opa CEKTOPAIbHBIX TTOJH-
STHJICHOBBIX MUIICHEH Pa3NTUYHOM TONIIMHBL, OOIydae-
MBIX OTHOBPEMEHHO 3a CUET BPALLCHHUs MIMPOKUM ITyUYKOM
anep °Fe. 3a ka0l TONIIMHOM CEKTOPAIbHBIX MHUILE-
Hell (opMUpyeTCsl NPEeUMMYIIECTBEHHO CBOs rpymnia ¢par-
MEHTOB Siipa-CHaps/a, INHEHHAsT KOMOMHAIHS KOTOPBIX 1
CO3/IaeT HYXKHOE 3apsAZ0BOE paclpezieicHue (hparMeHTOB
3a cumyJsitopoM. Ha nanublii MeTon ohopMIIsieTcst TaTeHT.
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[penmonaraercsi, YT0 CUMYJATOP KOCMUYECKOTO H3-
JyYeHUs] MOXKET YCTaHABIMBATHCS Ha MyYKe siiep ikee3a
Ha pajMoOHMOJIOrNYecKOM KaHalle HYKJIOTPOHA (CTaHLUS
CO/I1b), coznaBaeMOro B HacTOSIEE BpeMsS B paMKax
IporpaMMbl TIPUKIIAAHBIX HWHHOBAIIMOHHBLIX HCCJIEI0BA-
Huit Ha Komruiekce NICA (cM. puCyHOK).
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high-energy proton events [5]. The simulator would use
Nuclotron’s 12-GeV proton beam. The formation of such
nucleon fields in a certain space sufficient to accommodate
biological samples would be achieved by a superposition
of radiation fields from three different targets irradiated by
Nuclotron’s 12-GeV proton beam.

Unfortunately, this version of the simulator cannot
model GCR particles with a charge = 2; therefore, in the
development of the idea of the simulator, another one has
been proposed that would model the radiation field inside
the spacecraft using Nuclotron’s beam of 1 GeV/nucle-
on *°Fe nuclei [6]. Such a simulator would produce the
correct ratio of all components of the spacecraft’s internal
field up to Fe, averaged over solar activity. The method is
based on the use of a set of sector polyethylene targets of
various thicknesses, simultaneously irradiated by a wide
beam of 3°Fe nuclei. Simultaneous irradiation is provid-
ed by rotating the set of targets. Behind each thickness of
the sector targets, predominantly its own group of pro-
jectile nucleus fragments is formed, a linear combination
of which produces the required charge distribution of the
fragments behind the simulator. This method is currently
being patented.

EI

The space radiation simulator can be installed on an
iron nuclei beam at the Nuclotron radiobiological channel
(the SODIB biological long-range ion irradiation station),
which is being created as part of the Programme of Applied
Innovative Research at the NICA complex (see the figure).
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Y4yeOHO-Hay4HbIN LEeHTP

Yueonblii npouecc. B ocennem cemectpe 2021 1. 3a-
HSTHS JUTS CTYIEHTOB 0a30BbIX Kadenp OblIM OpraHn3oBa-
HBI B CMEIIaHHOM (popMaTe — OYHOM M JUCTaHIIMOHHOM.

Iporpamma INTEREST. B 2021 r. 45 crtyneHtoB
u3 benopyccuun, bomrapum, I'peunun, Erunra, Wunuwm,
Wunonesun, [onpurm, Pymerann, Poccun, Cepoun, Y30e-
kucrana, Ykpaunsl, Yexun u KOAP mpunsnu ydactue B
nporpamme INTEREST (INTErnational REmote Students
Training at JINR), kotopas npoxozuiaa B OUSIN ¢ 27 cenrsi-
Opst mo 5 HOAOps. CTYACHTHI TUCTAHIIMOHHO BBITTOIHSIIH
17 npoekToB, NpeaIoKeHHbIX coTpyrHukamu JISAP, JIAIL,
JI®BD, JIH® u JITO.

33-1 MexayHapoaHasi KOMIbIOTepHAasl IIKOJIA.
1-13 aBrycra B YHuBepcanpHo# obubmuorexe mm. . 1. bio-
xuHIeBa OMAN 6vi1a mpoBeneHa 33-s1 MexmyHapomHas
KOMIIbIOTEpHAsl IIKOJIA. 23 ydacTHUKA U3 mIKos JlyOHBI 1
JPYTHX TOPOJOB I0JI PyKOBOJCTBOM HACTaBHUKOB BBITIOJI-
HSUTU TIPOEKTHI IO (PU3KKE, MaTeMaTUKe U WHPOPMALMOH-
HBIM TEXHOJIOTHSIM.

[IpoexTsl  MKOJBI: «ABTOHOMHBIH  aBTOMOOWIIb
2021» — nporpammuposanue Ha Python u co3nanue rpa-
(pmaeckoro mputoxenust, «HeBemomble TOPOXKKI) — Ma-
TEeMaTH4IeCKni aHanm3, «BakyymHuast mymka» — ¢u3uka,
«Meramo3r» — CBOHCTBa U MPUHIIMIIB Pa3BUTHS TAMSTH,

- | .
AT THE LABORATORIES OF JINR

«My3ell HayKu M TEXHMKW» — MaTreMaThKa U TEXHOJIO-
rus; crenkypesl: «Ilmomanu u apobu» — MaremaTuka,
«Mertop koopauHat B 3D-npocTpaHCcTBe» — MaTeMaTHka,
«Ilaker ,,Maple B npukiaaHbX 3ama4ax» — HHPOpPMa-
LIMOHHBIE TEXHOJOTMM W rpaduxa B 3D-mpocrpaHcTse,
«IIuToHUpOBaHME B JOMAIIHUX YCIOBHUAX» — OCHOBBI
nporpammupoBanust Ha Python. IllkonbHUKHM ycmemHo
CIPaBHUIINCH C TIOCTABICHHBIMY 33a4aMH.

IIpoext «3apaBcTByii, Poccusi!» 13 aBrycra B
JlyOHe mOObIBaJM YYacTHUKH NPOEKTa «3IpaBCTBYH,
Poccus!» — mobenutenu pasiMuHBIX OJMMIINAN U KOH-
KypcoB: HIKOJIBHUKH 0T 14 1o 19 ner n3z Cepbun, Pymbl-
wun, Erunra, bonrapuu, crpan CHI, [Ipubantuky.

ITo mporpamme KyIbTYypHO-00pa30BaTENbHBIX IT0E3-
ok «3mpaBctByi, Poccus!y, xotopyro ¢ 2014 1. peamm-
3yer PoccotpynHmdectBo, 750 MONOOBIX COOTEUECTBEH-
HHUKOB U3 Oosiee yem 60 cTpaH Mupa MOCETHIH MOCKRY,
Canxkr-IlerepOypr, Kazaup u npyrue poccuiickie roposja.
IIporpammMa HalengeHa Ha 3HAKOMCTBO IOHBIX TaJIAHTOB C
MHOTOHALIMOHAJBHON KynbTypoil Poccun, norpyxeHue B
npodeccroHaIbHBIE COOOIIECTBA, a TAK)Ke TPUOOPETEHUE
AKTyaJbHBIX 3HaHUI 00 YCHEHHOW IpodecCHOHATLHON
peann3anum.

B JlyOHe pebsTa moceTHiin HHTEPaKTHBHYIO BEICTABKY
«bazosbie ycranoBku OV SN, e mo3HAKOMUIIKCH C UCTO-

Jy6Ha, 13 aBrycra. Y4acTHUKH IIPOEKTa «31paBCTBYI,
Poccus!» Ha MHTEpaKTUBHOMN BBICTABKE, MOCBSAICHHOMN
oounero OUAN

Dubna, 13 August. Participants of the project “Hello, Russia!”
at the interactive exhibition dedicated to the
65th anniversary of JINR
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pueil u nocrrxenusmu Mucturyra, My3el KpbulaTbIX pa-
KET, a TAKXKEe COBEPLIMIN 0030PHYIO SKCKYPCHIO II0 TOPOLY.

®ecTuBAJbL HayKH U TexHoJoruii «Geek Picnicy».
21-22 aBrycra OUSIN B Tpetuii pa3 mpuHSAI y4acTHE B
(ectuBane Texuonoruil u Hayku «Geek Picnic». Kaxnoe
JIETO OPTaHU3aTOPbI COOMPAIOT HA CBOMX IUIOIIAKAX JKC-
MIEPTOB CO BCETO MUpAa — YUYEHBIX, HHKECHEPOB, XyIOXK-
HuKOB. B 2021 1. HayuHBIH (pecTHBANb OOBEIUHII apT- U
Bbicokue TexHonoruu. Corpyanuku JIAIL, JIPBb u JIT®
O3HAKOMWJIM yYaCTHUKOB (DECTHBAJIS C MPOEKTAMH W HC-
ClIeZIOBaHUSIMH, peanusyromumucs B MHcTUTyTE.

Jlextopuii YHIL nasi mkoJbHUKOB. 1 ceHTIOpS
B pamkax sekropuss YHII mans mxonsHukoB «KnaccHas
HayKa — HayKa B KJIacce» BO30OHOBHJIMCH JICKIIMH NI
ydamuxcst 00pa3oBaTeNbHBIX YUpexaeHui ropoma. Ha
KJIACCHBIE Yachl, TPUYpOUCHHBIE K [ 0Ty HAyKH M TEXHOJIO-
ruii B PO, B mkory Ne9 Opun mpUriameHsl COTPYITHUKA
JIH® u JI®BD.

YHI nas undopmanuonnoro mnentpa OUSIN B
Erunre. 14 ceHtsiOpsi BO Bpemsl LIEPEMOHHMH OTKPBITHS
uHpopmaronHoro meHtpa OWSIM B mTab-kBapTHpe
AKaJieMHH Hay4YHbBIX UCCIENOBaHUM U TexHonorui Erunra
rpymma conuanbHbIX KommyHukanui Y HIT OMAN opranu-
30BaJa JJisl TOCTEN BUIEOIKCKYPCHIO B CEKTOP paualloH-
Ho#t ¢usuonoruu JIPb OMSIN, B X0/me KOTOPOH OHU MOIIIH

3a71aBaTh BONIPOCHI HAyYHBIM COTPYAHUKAM B OHJIAHH-(Op-
Mare. OHIalH-9KCKYPCUU — XOPOILasi BO3MOXHOCTb [10CE-
TUTh Jaboparopuu VHCTHTYTa M OOOLIATHCS ¢ YUSHBIMU
JUISL TEX, KTO HE MOJKET npuexarsb B JlyOHy.

OtkpeITas oMMnuana no Gusnke ¥ MaTeMaTHKe.
24 ceHTSAOpsT MEXKIIKOJIBbHBIA (DU3UKO-MATeMaTHYeCKUI
(baxymnpraTtus posen 30-t0 OTKPBITYIO ONMUMIHATY 110 (Hu-
3MKE M MAaTeMaTHKe CPE/IN yJaIuxcst 6—8-X KJIacCOoB.

OUSH na decruBane «Texnocpena». B pamxax
T'oma nayxu u Texaonoruit B PO 25-26 cents6ps na BJJHX
nipoxoaua (ectuBans «Texnocpena». Kpynneiimme nayu-
HO-TEXHOJIOTUUECKUE KoMIIaHuu Poccuu npencraBuiim Ha
(hecTrBase CBOM HOBEHIITHE Pa3pabOTKH.

[Mocerutenu crenna OMSAN cMoru 03HAKOMUTBCS €
npoekramu MHCTUTYTa M yBHUIETh MaKeThl 0a30BbIX yCTa-
HOBOK Komrmiekca NICA, TryOOKOBOIHOTO HEUTPHHHOTO
teneckorna Baikal-GVD, ¢GaOpuku CBEpXTSHKEIBIX 3J1e-
MeHTOB — 1ukinoTpona J(I1-280, Menuko-TeXHHIecKoro
KOMIIIIEKCa, UMITYJIbCHOTO OBICTporo peakropa MBP-2.

3a nBa JHsI pecTHBAIsl ¢ MPOSKTaMu U J1abopaTopusi-
vu OUSIN ozHakommmuck 6omnee 5000 gemosek. [Tomumo
MHOTOUHUCIICHHBIX 3PUTENICH, KOTOPBIX COOpai (heCTHBAIIb,
crern OVAU nmoceTnst MUHUCTP HayKH M BBICIIETO 00pa-
3oBanusi PO B. H. ®anbkoB.

University Centre

Training. In the fall semester of 2021, classes for stu-
dents of the JINR-based departments were organized in a
mixed format — online and offline.

INTEREST Programme. On 27 September—5 No-
vember, Wave 5 of the INTErnational REmote Students
Training (INTEREST) was held at JINR. Forty-five stu-
dents from Belarus, Bulgaria, the Czech Republic, Egypt,
Greece, India, Indonesia, Poland, Romania, Russia,
Serbia, South Africa, Ukraine, and Uzbekistan worked on
17 projects supervised by FLNR, DLNP, VBLHEP, FLNP,
and BLTP specialists.

The 33rd International Computer School. On
1—13 August, the JINR Library hosted the 33rd International
Computer School. Under the guidance of mentors, 23 School
participants from Dubna and other cities carried out projects
in physics, mathematics, and informatics.

School projects: “Autonomous Automobile 20217 —
programming in Python and developing a graphics ap-
plication, “Unknown Paths” — mathematical analysis,
“Vacuum Cannon” — physics, “Megamind” — proper-
ties and principles of memory development, “Museum of
Science and Technology” — mathematics and technology;

EI

dedicated courses: “Areas and Fractions” — mathematics,
“Method of Coordinates in 3D Space” — mathematics,
“Package “Maple” in Applied Tasks” — information tech-
nologies and graphics in 3D space, “Python at Home” —
the basics of Python programming. The School students
tackled the assigned tasks successfully.

Participants of the Project “Hello, Russia!” at
JINR. On 13 August, participants of the project “Hello,
Russia!” — the winners of different Olympiads and com-
petitions — school students from 14 to 19 years old from
the Baltic States, Bulgaria, the CIS countries, Egypt,
Romania, Serbia, visited Dubna.

Since 2014, the Federal Agency Rossotrudnichestvo
has been implementing the programme of cultural and
educational trips “Hello, Russia!” that has helped 750 young
compatriots from more than 60 countries of the world visit
Moscow, St. Petersburg, Kazan, and other Russian cities.
The programme is aimed at introducing young talents to the
multinational culture of Russia, immersion in profession-
al communities, as well as acquiring relevant knowledge
about successful professional implementation.

In Dubna, students visited the interactive exhibition
“JINR Basic Facilities”, where they got acquainted with
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Jy6Ha, 13 urons — 13 utons. Y4acTHUKH 14-if CTaKUPOBKH
MOJIOZIBIX YUYEHBIX U crienuaanctoB u3 crpad CHI Ha akckypeuu
B JlaGopatopuu sinepHbIX npodaeM (pomo MULIHT CHI')

the history and achievements of the Institute. They also at-
tended the Cruise Missile Museum and took a sightseeing
tour of the city.

Festival of Science and Technology “Geek Picnic”.
On 21-22 August, JINR took part in the science and tech-
nology festival “Geek Picnic” for the third time. Every sum-
mer, the organizers gather experts from all over the world —
scientists, engineers, artists. In 2021, the Festival brought
together art and high technologies. Specialists of DLNP,
LRB, and BLTP introduced the participants of the Festival
to the research projects implemented at the Institute.

UC Lectorium for School Students. On 1 September,
the UC Lectorium “S’COOL Science” resumed its lectures
for Dubna school students. JINR specialists from FLNP
and VBLHEP were invited to School No.9 to give their
lectures at the lessons dedicated to the Year of Science and
Technology in Russia.

JINR University Centre for JINR Information
Centre in Egypt. On 14 September, during the opening
ceremony of the JINR Information Centre, which was
held at the headquarters of the Academy of Scientific
Research and Technology of Egypt, the JINR UC Social
Communications Group presented a video tour of the JINR

- | .
AT THE LABORATORIES OF JINR

Dubna, 13 June — 13 July. Participants of the 14th Internship for
young scientists from the CIS countries on an excursion to the
Dzhelepov Laboratory of Nuclear Problems

(photo by the ININC CIS)

LRB Radiation Physiology Sector. The guests could ask
questions to the LRB researchers online. Online excursions
are a good chance for those who do not have the opportu-
nity to come to JINR, visit the Laboratories of the Institute,
and get acquainted with JINR scientists in person.

Open Olympiad in Physics and Mathematics.
On 24 September, the Interschool Physics and Mathematics
Open Classroom held XXX Open Olympiad in Physics
and Mathematics among students of 6—8 grades.

JINR at the TECHNOSREDA Festival. On
25-26 September, in the framework of the Year of Science
and Technology in Russia, the TECHNOSREDA festival
took place. The largest scientific and technological com-
panies in Russia presented their latest developments to the
general public.

The JINR exhibition stand was installed in the
Universities and Research Institutes Zone of the Festival,
where visitors could get acquainted with the JINR projects
and see the models of its basic facilities: NICA complex;
Baikal-GVD Deep-Water Neutrino Telescope; Superheavy
Element Factory — DC-280 cyclotron; Medical and
Technical Complex; IBR-2 pulsed reactor.
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OUSAUN u npoekt «boabmasi nepemena». Jlekuuu
corpynnukoB JISAP, JIH®, JIMT mist poCCUMCKUX LIKOIb-
HUKOB NPOUUIM B OHJaWH-popMare mpoekra «bosbiias
TepeMeHa», OTKPBIB TEMaTHYeCKyI0 HEJEI0, MOCBSIIICH-
HYIO aTOMHBIM TCXHOJIOTHUAM. .HGKI_[I/IOHHaSI ImporpaMma
OUAU oxBarmia pa3Hble HANPABICHHUS HAYKH, BKIFOUas
BOINPOCH! MO dKosoruu, MT-TexHomornsM W TpaHunam
[epuonuueckoii Tabmuupr J. M. MenyeneeBa. B nepsbie
JIHU TIOCJIe BBIX0ZIa B 3(Up Kaxast JeKius Habpaiia Oonee
8 TBIC. MPOCMOTPOB, U 3TO KOJMUYECTBO C KXKIBIM THEM
pocio. TpaHCISINY JIEKIHIA OCTYITHBI B COOOIIECTBE KOH-
Kkypca «bonpmras mepemenax: https://vk.com/bpcontest.

«boJpias mepeMeHay — camblii MacIITaOHBIN KOH-
KypcC JUISl IIKOJBHUKOB T10J] 3TUA0H HALMOHAJIBHOTO IIPO-

AT THE LABORATORIES OF JINR

exta «O0pa3oBanuey», coodpasmero B 2020 1. Gonee M-
JIMOHA CTapILUEKJIACCHUKOB. Bcepoccuiickuii KOHKypC
«bonbmas mepemeHa» — TPOEKT MPE3UACHTCKON IIaT-
¢dopmer «Poccuss — crpaHa BO3MOXKHOCTEH». [naBHas
LIeJIb KOHKypCca — J[aTh BO3MOXKHOCTh KaXJIOMY y4aCTHH-
Ky HaiTH CBOM CHJIBHBIE CTOPOHBI U PACKPBITH TaJIaHTHI.

HoBblenne kBagupuranuu. B rpynnsl no usy-
YEHUIO aHIIMICKOTrO si3bIKa ObIIM MpuHATHE 60 coTpyn-
HUKOB OOBEJMHEHHOTO MHCTHTYTA SIEPHBIX HCCIIENOBa-
Huii. Ilpomomkuim cBoe oOydeHHe aHIIMHCKOMY SI3BIKY
COTPYIHHMKH KOHCTPyKTOpckoro Oropo Jlaboparopuu
AJIEPHBIX MPo0IeM, U ObUIO OPTaHU30BaHO OOyYEHHUE IS
COTPYIHHMKOB IOPHINIECKOTO OT/AeTa U OyXTanTepuu.

JlyOHa, 26 ceHTs0ps. YUacTHUKU 52-r0 TPaJAUIIMOHHOTO JIETKOATAETHYECKOro pobera naMaTh akaaemuka B. V. Bekcnepa nepen ctaprom

Dubna, 26 September. Participants of the 52nd traditional track and field run in memory of Academician V.I. Veksler before the start

Over two days of the Festival, more than 5000 peo-
ple were introduced to the JINR projects and Laboratories.
One of the numerous visitors of the JINR exhibition stand
was V. Falkov, Minister of Science and Higher Education
of the Russian Federation.

JINR and the Project “Bolshaya Peremena”. JINR
staff members delivered lectures online for Russian school
students as part of the project “Bolshaya Peremena” (lit.
“Big Change/Big School-Break™), thus having opened a
thematic week dedicated to nuclear technologies. The lec-
ture programme of JINR speakers covered various areas of
science, touching upon the issues of ecology, IT technolo-
gies, and the limits of the Periodic Table. In the first days
after streaming, each lecture got more than 8000 views,
and this number continues to grow. The video streams

of the lectures are available in the “Bolshaya Peremena”
community: https://vk.com/bpcontest.

“Bolshaya Peremena” is the largest competition for
school students under the auspices of the national proj-
ect “Education”, which in 2020 brought together over a
million high school students. All-Russian competition
“Bolshaya Peremena” is a project of the presidential plat-
form “Russia — the Country of Opportunities”. The main
goal of the competition is to give each participant an op-
portunity to find their strengths and reveal their talents.

Skills Improvement. Sixty JINR staff members
were enrolled in the English language course. Specialists
of the DLNP Design Engineering Department continued
their studies of English. English classes were organized
for the staff members of the Legal Department and the
Accounting Department.
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H. M. ITuckynos, 3. Tomazu-I'ycmaghccon (om umenu konnavopayuu ALPOM-2)

N3MepeHue aHAJIM3UPYIOIUX CIIOCOOHOCTEM
B HYKJIOH-SIJIEPHOM PacCessHUHU B JTUATIA30HE
uMnyabcoB ot 1,75 no 5,4 I'3B/cC

HykioHs! (IpOTOHBI M HEUTPOHBI), COCTABIISIOIINC
aTOMHOTO Si7Ipa, MOTYT OBITH MOJSPHU30BAHBL. DTO O3HA-
YaeT, YTO MX CITUHBI IPEATIOYTUTEIBHO BEICTPOCHBI BIOIb
ocu kBaHTOBaHUs. CIIMH — 3TO KBaHTOBOE CBOICTBO ua-
CTHIIBI, €T0 KJIACCHYECKHH aHajor — BOJTYOK. CHiIbHOE
B3aUMOJIEMCTBUE, KOTOPOE NEUCTBYET MEXKIy HYKJIOHA-
MU B aTOMHOM AAp€, YYBCTBUTCIBHO K MOJIApHU3ALIUU.
JUis JTydinero MOHMMaHUSL CHJIBHOTO B3aUMOAEHCTBUS U
CTPYKTYphl HYKJIOHA U AJi€p UHTEPECHO U3MEPUThH IMOJIs-
pH3alNI0 YacTHL, 00pa3yIoIUXCsS B SIIEPHON PEaKIHH.
[TpnbGopsl, n3MepsIoNIKe MOIAPU3AINI0, HA3BIBAIOTCS MO~
asipuMeTpami. [ pa3paboTKH, CO31aHMs, TECTHPOBAHUS
1 TIOATBEP)KICHUS PUHIHMIIA PAOOTHI aAPOHHBIX HOJISPHU-
METPOB TPeOYIOTCS MONSIPU30BAHHBIE MTYyIKH MPOTOHOB U
HEHTPOHOB ¢ M3BECTHOW momspu3anueil. CeromHs Takue
nydyku B I'9B-HOM nuana3oHe sHepruil JOCTYIHBI TOJb-
ko Ha Hykimorpone OUSUN (Jly6na). IIpoBeneno mepBoe

HU3MEpEHNe aHAIM3UPYIOMIeH CIOCOOHOCTH TOISIPU30BaH-
HBIX HEHTPOHOB Ha TOJICTON (TSHKETION) MUTIICHH.

VYmpyras peakmus eN —eN (N — seiiTtpon winu npo-
TOH) C TIPOJOTBHO-TIONSIPU30BAHHBIM ITyYKOM JICKTPOHOB
W MOCIIeIYIOIIee N3MEPEHUE MOJISIPU3alluK HYKJIOHA OT/Ia-
Y1 MO3BOJIAIOT IMOJYYHUTHh OTHOUICHHUE J3JICKTPUYCCKOI0 U
MarHUTHOTO (opmdakTopos uGEp/GMp 10 METOY, Ipe/-
noxenHomy A.U. Axueszepom u M.II. Pekano [1]. Taxas
HaOJroiaeMast ABOMHOMW IOJISIpU3alMU 3aBUCHT OT MHTEp-
(hepeHIIMOHHOTO WiIeHa i OYEeHb YyBCTBUTEIbHA K HEOOIb-
IIOMY 3JIEKTpHYecKoMy BKiaxy. Cepust SKCIIEpPUMEHTOB B
Jlaboparopun [xeddepcona (CILIA) BHecna 3HaUUTENB-
HBI BKJI]] B U3y4YCHHUE OTHOMICHUS (HOpMPaKTOpOB Mpo-
ToHa [2,3] (puc. 1).

[IpemmoxkeHHbrii MeTom TpeOyeT ABYX ITOCIIEIOBa-
TEJIbHBIX PEaKIUi: MePBUYHON pEeaKlUu C PerucTpammeit
YaCTUIIbl OTHAYX, IOJIApU3ANA KOTOpOﬁ JOJI’KHa OBITH

N. M. Piskunov, E. Tomasi-Gustafsson (on behalf of the ALPOM-2 Collaboration)

Measurement of Analyzing Powers for

Nucleon-Nucleus Scattering in the Momentum
Range from 1.75 to 5.4 GeV/c

Nucleons (protons and neutrons), the components of
the atomic nucleus, can be polarized. This means that their
spins are preferentially aligned along a quantization axis.
The spin is a quantum property of a particle and has its
classical analogue in a spinning top. The strong interaction
that acts among nucleons in the atomic nucleus is sensitive
to polarization. For a better understanding of the strong
interaction and of the structure of the nucleon and nuclei,
it is interesting to measure the polarization of the particles
produced in a nuclear reaction. The instruments measur-
ing the polarization are called polarimeters. Conceiving,
building, testing and validating the working principle of
hadron polarimeters requires proton and neutron polarized
beams of known polarization. Today, such beams of ener-
gy in the GeV range are available only at the Nuclotron
complex of JINR (Dubna) in Russia. The first measure-
ment of analyzing powers for polarized neutrons on a thick
(heavy) target has been carried out.

EI

The elastic reaction eN—eN (N is a neutron or a pro-
ton) with a longitudinally polarized electron beam and
measuring the polarization of the recoil nucleon allow
one to access the electric to magnetic form factor ratio
pGEp /GMp, following a method suggested by A. 1. Akhiezer
and M. P.Rekalo [1]. Such a double polarization observ-
able depends on an interference term and is very sensitive
to a small electric contribution. A series of experiments
at the Jefferson Laboratory (USA) have made significant
contribution to studying the ratio of the form factors of the
proton [2, 3] (Fig. 1).

The proposed method requires two successive reac-
tions: 1) a primary reaction with the detection of the re-
coil particle, the polarization of which must be measured,
2) the second interaction with the polarimeter target to
measure its polarization. The second reaction should be
simple for identification and very sensitive to the particle
polarization. This is quantified by two observables: 1) the
cross section, which characterizes the probability that such
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H3MepeHa, U BTOPOro B3aUMOJACHCTBHUS ¢ MUILECHBIO MOJIS-
pUMeTpa Ui U3MEepeHHus ee moJisipu3annu. Bropas peak-
LSt TOJDKHA OBITH POCTOM JUIS WACHTH(HUKALUHN U OYE€Hb
YyBCTBHTEIBHON K IMOJAPHU3ALMHM YacTHL. DTO KOJIHYe-
CTBEHHO OLIEHMBACTCsl JIBYMs BeJIMYMHaMH: 1) moreped-
HBIM CEYEHHEM, KOTOPOE XapaKTEPH3yeT BEPOSTHOCTh TO-
TO, 9YTO TaKas PEaKIHs MPOMCXOIUT; 2) aHAIN3NUPYIOMIEH
CIOCOOHOCTBIO A, KOTOPAs KONMYECTBEHHO ONpE/CseT
YyBCTBUTEIBHOCTh PEAKIMU K MOJSIPH3ALUH TaJarolInX
YacTUL. XapaKTepUCTUKH IOJIIPUMETpa IIPEACTABICHBI
B Buje BenimunHbel FOM (Figure of Merit), FOM = sAf, ,
KoTopasi sBisercst (GyHKuued sddexkTuBHOCTH €, ompe-
JIeIIeMOl KaK OTHOLIEHHE YHCIA «IIOJE3HBIX» KO BCEM
PETrUCTPUPYEMBIM COOBITHSIM, U aHAIIM3UPYIOILEH CII0CO0-
HOCTHU Ay

AHammsupytomniast ciocoOHOCTh TMPOTOHOB OBLTA M3-
MepeHa Ha cuHxpodaszorpone OMAM ma mumenu CH,
JUIL MMITYJIbCOB IIydka B JuamasoHe 1,75-5,3 IaB/c.
Pe3ymnpTarsl Mo aHANM3UPYIOMIeH CIOCOOHOCTH KakK (QyHK-
LUK TIONEPEYHOro MUMITyNbca Py=P;,,Sin0 mokazansl Ha
puc. 2 [4]. Ilocne nonydeHus npeaBapUTEIbHBIX Pe3yib-
TaToB m3MepeHuil B J[yOHE TporpaMMHO-KOHCYIBTaTHB-
Hbelli komuTeT JlaGoparopuu JIxeddepcona omodpui
n3mepenne koswtaboparun GEp(3) (puc. 1) orHOmEHuUs
(popMpakTopos mpoToHoB 10 8,5 THB2.

a reaction occurs; 2) the analyzing power A, that quantifies
the sensitivity of the reaction to the polarization of the in-
coming particles. The performance of a polarimeter is giv-
en in terms of Figure of Merit, FOM = aA§ , which is the
function of the efficiency, €, defined as the ratio of “useful”
to incident events and of the analyzing power, A,

Proton analyzing powers have been measured at the
JINR synchrophasotron on a CH, target for beam mo-
menta in the range 1.75-5.3 GeV/c. The results on the
analyzing powers as a function of the transverse momen-
tum py=Pp,,,sin0 are shown in Fig. 2 for different proton
momenta [4]. After obtaining preliminary measurement
results in Dubna, Jefferson Laboratory PAC approved the
GEp(3) (Fig. 1) measurement of the ratio of proton form
factors up to 8.5 GeV2.

In order to compensate for the decrease of the ana-
lyzing powers when the energy of the particle increases
(Fig. 2), it is necessary to develop new-generation po-
larimeters and study their performances. Three major
findings were highlighted in our recent measurements at
Nuclotron, where the analyzing powers were determined
at proton (neutron) momentum from 3 to 4.2 GeV/c [5]:

1. A hadron calorimeter was added downstream.
The granularity was sufficient to measure the azimuthal

YT100BI KOMIICHCHPOBATh YMCHBIICHUE aHAIH3HPY-
OIEil CIIOCOOHOCTH TMPH YBEITMYCHHH SHEPIUH YaCTHIBI
(cM. puc. 2), HeoOXoaMMO pazpadoTaTk MOISIPUMETPBI HOBOTO

Puc. 1. OtHomenue popMQpakTopoB NPOTOHA KaK (PYHKINS KBA-
Jpara IIepelaHHOTO MMIIylbCca, H3MEpPEHHOe Koyabopauueit
JLab-GEp B cepum oskcuepumentoB [2]. IlpuBenensl 3Have-
HUA Oyaymux wn3mepeHuit B skcnepumente E12-07-109 [3]
(ypIypHbIe KBaJpaThl)

EI

s 10Fg ' = GEp() ]
2 osh * GEp(2)
e Tl w3 A GEp(3)
0.6 i% 1 GEp(5) E12:07-109
0.4 L S
| ¢ ; A
02 ! %
I . i
0 | - i T I
-0.2 L 1 L 1 L 1 L 1 L 1 L 1
0 2 4 6 8 10 12
02, GeV?2

Fig. 1. Proton form factor ratio as a function of the momentum
transfer squared, measured by the JLab-GEp Collaboration in a
series of experiments [2]. The values of future measurements in
experiment E12-07-109 [3] are also shown (purple squares)

Puc. 2. 3aBuCHMOCTb aHAIM3HUPYIOMIEH CIIOCOOHOCTH OT TOTIe-
PEYHOr0 UMIYAbca Py=P;,,Sin0 Al pasiudHBIX HMITYJIbCOB
IIy4yKa [IPOTOHOB [4]

0.25 T T T u T u T T
< | v 1.75GeV/c| |
0.20F m 38 GeVic |
® 45GeV/c |
0.15 & 5.3GeVic | A
0.10 i
0.05 b
0.00 Frmrmimimrm i mm s _

00 02 0.4 0.6 0.8 1.0

Py GeVie

Fig. 2. Dependence of the analyzing powers on the transverse
momentum P,=p,,,sin0 for different momenta of the proton
beam [4]

asymmetry of the detected particles to be compared with the
asymmetry reconstructed from the tracks (Fig. 3). Excellent
agreement between both asymmetry measurements makes
it possible to use the calorimeter for proton polarimetry
with and even without track detectors. The impact of the
selection on the energy deposit in the calorimeter is shown
in Fig. 4 for the neutron case. A twofold increase in Ay
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TIOKOJICHHS! M U3Yy4YNTh HX XapaKTepuCcTHKH. HenasHo npu u3-
MEpEeHHSX Ha HyKJIOTPOHE, KOIja aHAIU3UpYIoIas Crocoo-
HOCTB ObIJIa OTIpezieNieHa MPH UMITYJIbCE TPOTOHA (HEHTpOHA)
ot 3 1o 4,2 I'B/c, 6p110 0O6HApY)KEeHO ciemyromiee [5]:

Puc. 3. AsumyTanbHas 3aBUCUMOCTb A/ s p+CH,-paccesnus
npu umiynsce 3,0 I'9B/C, nomyuennas u3 cpaboraBmmx Moxy-
Jell aJipOHHOTO KaJOpUMeTpa (CHHUE KBaJpaThl) M 110 TpeKaMm
(KpacHBIE KPYIKKH)

0.15

>

<
0.10

.

0.05

0.00

5

-0.05

-0.10

-0.15

o, rad

Fig. 3. Azimuthal dependence A, for p+CH,- scattering at a mo-
mentum of 3.0 GeV/c, obtained from triggered modules of the
hadron calorimeter (blue squares) and by tracks (red circles)

Puc. 4. Ananusupyromnye cocoOHOCTH Ul peakiuuH mepesa-
psnku N+Cu B 3aBUCUMOCTH OT I1OpOTa SHEPTUH, BBIICISIEMON
3apsDKEHHOM YacTHLEH B KaJOpUMeETpe, Kak MOKa3aHO BBEpPXY
crpaBa

016 F T T T T T T T T T B
‘?\ E n+ Cu — one charged particle + X ]
F'3.75 GeVic (2.92 GeV) = 1.76 GeV [
0.12 E = 1.17 GeV 4
s = 0.59 GeV |3
s = No cuts
0.08
0.04 |
0.00 £ —
C 1 1 1 1 1 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
Py GeVie

Fig. 4. Analyzing powers for the charge exchange n+Cu corre-
sponding to different cuts on the energy deposit by the charged
particle detected in the calorimeter, as shown on top right

is seen for the charge exchange reaction caused by the
neutron beam, and the FOM value changes from 8- 1075 to
1.1-10*at irradiation of a copper target 4 cm thick. For the
reaction caused by a proton beam, Py increases by a factor
of 1.3. Selecting tracks with high-energy deposit removes
the events with multiple tracks that dilute the information
on the polarization.
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1. B ycraHoBKy OBUT M00aBieH aIpOHHBINA KalOpH-
MeTp. [paHysipHOCTH MOIyJIEH ObLUIO TOCTATOYHO, YTOOBI
M3MEPUTH a3UMYTAIBHYI0 aCHMMETPUIO PETHCTPHPYEMBIX
YacTHIl U CPABHUTH C ACUMMETPHUEI, BOCCTAHOBIEHHOHN C
MTOMOIIIBIO TPEKOB (puc. 3). Xopoliee coriacue MexIy JaH-
HBIMH 000MX M3MEPEHUI aCHMMETPUH ITO3BOJISIET HCIIOJIb-
30BaTh KJIOPUMETP UISl MTOJSIPUMETPHUN TIPOTOHOB C Tpe-
KOBBIMH JICTEKTOpPaMH U Jaxe 0e3 HuX. Biusnue nopora
SHEProBBIICIICHNS B KAJIOPUMETPE Ha BEJIMUUHY H3MEPEH-
HOU aHAMM3WUPYIOIIEH CrOCOOHOCTH IOKa3aHO Ha puc. 4
JUT HEUTPOHHOTO ciaydast. BunHo yBenmueHue A, B 2 pa3za
JJIA pe€aKlru nepe3apsa ik, BbI3BAHHOU HEUTPOHHBIM ITy4-
KoM, a BenuuuHa FOM menstetcsa ¢ 8- 1072 1o 1,1 - 104 mpu
00ITydeHNH MEAHOW MUIICHH TOMmuHON 4 cM. [lis peak-
LMY, BBI3BAHHOH IIyYKOM IIPOTOHOB, BEJIMYUHA :%, pacret
B 1,3 paza. OTOOp TPEKOB C BHICOKMM YHEPrOBBIICICHHEM
yAaIseT COOBITHSI C HECKOJIBKIMH TPEKaMH, MOTOMY HH-
(hopmarusi o noNspU3aIU MEHEe BIPa3UTEIbHA.

2. C pocTOoM MMITyJIbca peaknus mepe3apsiiku CTaHo-
BUTCS HAMHOTO 3((QEKTHBHEE 10 CPABHEHUIO C YIPYTHUM
(WM HEYNPYTUM) PACCEIHHEM U C OYEBUIHBIM IPEUMYIIIE-
CTBOM B HEHTPOHHOM Clly4ae, KOT/ia OjiHa 3apshDKeHHas da-
cTrna (MpOTOH) PErNCTPUPYETCS B HAIIPABIICHUH BIICpPE]T.

3. Tspxemnple MUIIICHH, IO KpaWHEeH mepe, Tak ke 3¢]-
(heKTHBHBI, KaK M JICTKHE MHIICHHU, OOTaThie BOIOPOIOM,

2. With an increase in the momentum, the charge
exchange reaction becomes much more efficient in
comparison with elastic (or inelastic) scattering and with an
obvious advantage in the neutron case, when one charged
particle (proton) is detected in the forward direction.

3. Heavy targets are at least as efficient as hydrogen-
rich light targets, which greatly simplifies the conception
of a polarimeter; this is understood as if the reaction
carrying the information on the particle polarization is the
“quasi free” NN scattering.

The ALPOM-2 results show that it is still possible to
conceive high-energy polarimeters, and therefore to pur-
sue high-energy polarization measurements. In particular,
the future Jefferson Lab measurements of form factors for
protons [3] and for neutrons [6] at large momentum trans-
fer have already integrated the implementation of hadron
calorimetry, the use of heavy secondary targets and the
detection of the charge-exchange reaction. The ALPOM-2
Collaboration will pursue the polarimetry studies to the
largest beam momenta that will be available in Dubna.
About twenty physicists from JINR, France, Russia,
Slovakia, USA, and the United Kingdom take part in the
measurements.
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YTO 3HAYUTEHHO YNPOIIAET KOHIEIINIO TO-
JSIPUMETPA; 9TO TOHMMACTCSl KaK PeaKiys,
Hecymiass MHQOPMAIMIO O MOJSIpU3alUK Ya-
CTHIIBI, — «KBa3ucBOOOMHOE» paccesiare NN.

Pesymsraret  ALPOM-2  moka3sIBaioT,
YTO BCE €IIIe BO3MOKHO N300PECTH TOJISIPH-
METpPbI BBICOKUX JHEPruil, a cleaoBaTellb-
HO, MPOBOAMTH W3MEPEHHUs MONApH3aLUU
BBICOKHX dHepruii. B wactHoctn, Oymymrie
mMepeHuss  GpopM(pakTopoB A MPOTO-
HOB [3] u HeliTpoHOB [6] B JlaGoparopuu
Jbxeddepcona mpu Oonpiioi mepenave
UMITyJIbCa yXKE BKIIOYAIOT IPUMEHEHHE
aZIpOHHON KaJIOPUMETPHH, MHCIOJIb30BAHHE
TSDKEJIBIX BTOPUYHBIX MUIIEHEH W perncTpa-
LU0 peakiuu nepesapsiaku. Komraboparms
ALPOM-2 Oyner mnpoBOAWTH HOJSIpUME-
TPUYECKHE MHCCIEAOBaHHUS IyYKOB C Hau-
OONBIMMMH UMITYJIbCAMH, KOTOpBIE OyayT
noctynael B JlyOne. W3mepeHus mpoBo-
T oKoo mBaanaru ¢usukoB u3z OUSAU,
Poccun, Cnoakuu, CIIA, @panuuun u
Benukobpuranum.
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@. IIpomoxaumos, K. Pocnon

CraKupoBKa CTYICHTOB

nmo nporpamme «Team for
the Future of NICA 2021»

Jlerom 2021 1. B Jlaboparopuu (husuku BeICOKUX 3Hepruit OWSIN
3aBepIInIach 5-s1 cTaxxupoBka 1o nporpamme «Team for the Future of
NICA» («TeFeNICA»). U nest oprannzayu 3ToH MporpaMmbl BO3HUKIIA
Bo Bpems koH(pepernun «JJau NICA B ITomeme» B 2015 1., B Xoze Ko-
Topoit mupexrop OMSN akanemuk B. A.MaTBeeB v IPOPEKTOpP MO Ha-
yuHOU padore BapiaBckoro nonurexHuueckoro yuusepcutera (BITY)
npodeccop P.banesnu moanucanu comameHHe O COTPYIHHYECTBE
mexry OIS u BITY. B 2017 1. 61710 TOAIECaHO TTPHIIOKEHHE K 3TOMY
COTJIAIIIEHHTO, KOTOPOE Kacaroch KOHKpeTHO mporpaMMbl « TeFeNICA».
C TOro BpeMEeHH B CTaXXHPOBKE MPUHsUTH yuacTue 6osee 100 cTyneHTOB.
OpHUM M3 MHUIAATOPOB MPOEKTA ObUT PYKOBOIUTENb CEKTOpa MHIXKE-
HepHOTO obecreueHust yctaHOBKH MPD M. IIapsIT, KOTOPHI BCAIECKH
roMoraj CTy/eHTaM okazarbcst B JlyOHe. M3BeCTHOCTH MpOrpaMmsbl U
KOJIMYECTBO YHHUKAJIBHBIX M CIIOXKHBIX NMPOEKTOB, CBA3AHHBIX C CO3Ja-
nueM komruiekca NICA, noOyannum crynentos BITY y4acTBoBarh naxe
JIMCTAaHIMOHHO B cTakupoBke B 2020 .

FE. Protoklitow, K. Roston

Team for the Future of
NICA 2021 Internship

In the summer of 2021, the 5th edition of the Team for the Future
of NICA (TeFeNICA) internship programme ended at the Veksler and
Baldin Laboratory of High Energy Physics of JINR. The idea of the
organization of this programme was set during the Conference “NICA
Days in Warsaw” in 2015. During this event, JINR Director Academician
V.Matveev and Vice-Rector for Research of the Warsaw University of
Technology (WUT) Professor R.Bacewicz signed the agreement on
cooperation between JINR and WUT. In 2017, the amendment to this
agreement was signed. This amendment concerned the internship pro-
gramme TeFeNICA. From that moment, more than 100 students took
part in the internship. One of the founding fathers of the project was
M. Peryt, the Head of the Engineering Support Sector of MPD and the
person who helped the students in every possible way to come to Dubna.
The renown of the programme and the number of unique and challeng-
ing projects encouraged students from WUT to participate even in the
remote form of the internship in the year 2020.

In 2021, some rules changed because of the new person responsible
for the programme and the need to evolve the programme. Starting from
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B 2021 . ¢ mpuxonom HOBoro pykoBomutens JIOBD
OBUTH TPUHATHI IPABUJIA, TPU3BAHHEIE YCOBEPIIEHCTBOBATh
nporpammy. Haunnast ¢ 2020 1. TeMBbI CTaIN yCIOXKHATHCS,
YTO IMPUBEIIO K OoJiee CTPOroMy OTOOpY y4acTHHKOB. Bo
BpeMsl cOOeCce/IOBaHuUs CO CTYJICHTaMH, KOTOpbIE BIIEPBbIC
3aperuCcTPUPOBAIIUCH HA CTAXUPOBKY B 2021 1., ucronus-
IOIIMH 00513aHHOCTH PYKOBOAUTENS CEKTOPa HHKEHEPHOTO
obecniedenus ycranoskn MPD K. Pocnon nposepui 3Ha-
Hus KanauaaroB 00 OMSIN, a takke oO0IIMe TEXHUUYCCKHE
3HAaHUS W YPOBCHb AHIIMUCKOTO si3bIKa. OOs3aTebHBIM
YCIIOBHEM y4JacTHS B CTAXHPOBKE OBLIO BaKIIMHUPOBAHHE
npotuB COVID-19 mmu moaTBepskaeHHast UCTOPHSI BBI3I0-
posienus or COVID-19 3a mocnennue nonrona. Takum
obpaszomM, u3 30 yesnoBek ObLTIO OTOOpaHo 16.

OCHOBHBIMH TeMaMH CTaXUPOBKM B 2021 r. ObuH
KPHOTEHUKA, CUCTEMBI OXJIAXKCHHUS, 000py/JI0BaHHUE IIIKa-
¢oB RACK u ¢usuka MPD. Taxke MOSBHINCH MPOCK-
ThI, CBSI3aHHBIC C O0IIEH paboToi ceKTOpa WHKEHEPHOTO
obecrieuennst ycranoBku MPD, Takue kak MOHUTOPHHT
II0TOKa JOKYMEHTOB, CHCTEMa KaJMOpPOBKH JaT4YHKOB,
YHHBEpCAJIbHBIN KaOeIbHbIN TecTep, 00yJaromas CTaHIus
MIPOrpaMMHPOBaHU JIorniecknx KoHTpoutepos (IJIK) u
CTaHIUS U3MEPEHHUH TETUIONPOBOAHOCTH. M3-3a mpenmy-
IIECTBEHHO WH)XCHEPHOW HANpaBICHHOCTH PaboT OOIb-
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IIMHCTBO CTYAEHTOB ObUIN C (haKyJIbTETOB MEXATPOHUKH,
DJIIEKTPOHUKHU M HHPOPMAIIMOHHBIX TeXHO0rni BITY.

VYuacTHUKaM OblTa MPEJOCTaBICHA MOIHOCTHIO 000pY-
JOBaHHas ydeOHast yabopatopus. [lepeoBbiec TEXHOIOTHA
W IIPOrpaMMHOe 00ecrieueHre Ha IMPOTSHKEHUH BCEH CTaku-
POBKHM CTaJIM YacThIO MX MMOBCEAHEBHOM padoThl. CTy/IeHTHI
CMOIVIM O3HAaKOMHTBCS, & TAKKE Pa3BUTh CBOM HAaBBIKU C
MOMOIIBIO TIPOrPAMMHPYEMBIX JIOTHYECKHX KOHTPOJUIEPOB
Siemens n moprana TIA, National Instruments myRIO n
LabVIEW, Autodesk Inventor, AutoCAD, 3D-nieqaru u pa3-
JMYHBIX ciaiicepoB st 3D-mpuHTEpoB, 0a3pl JaHHBIX 000-
pyznosanus 1 MPD Root.

[Homumo paboTHI ¢ TIpodeccnoHaIBHBIM 000pyIOBa-
HHEM U NIPOTPaMMHBIM 00€CIIeueHHEM HEKOTOPBIE 3a/1a4n
BKJTIOUAJIH B CeOs TIOATOTOBKY KaOeseH [UIst OAKITFOUCHUS
ITJIK, cOopky cToek ¢ HeOOXOIUMBIM U B HACTOsIIIEE Bpe-
Msl [IPOTOTUIIMPOBAHHBIM 00OPYJIOBaHUEM, IOJITIOTOBKY
THJPABIMYECKUX METNIEH, YCTAaHOBKY JaTd4MKOB, MaiKy U
MHOTOE Jipyroe. CTONT OTMETHTB, YTO CTYAEHTHI, KOTOPBIM
OBLTH 3a/]aHBI TEMBI, CBSI3aHHBIE C KPHOTCHUKOMH, Y4acTBO-
BaJIM B HACTPOHKe OOOpYIOBaHWS JUIS CTAaHIMH OXJIaXK-
nerns conenouna MPD (MFS). Tak kxak maboparopus u
paboune MecTa OCHAIIEHBI BBHICOKOKAYE€CTBEHHBIMHM HH-
CTPYMEHTaMH, TO 3TO MO3BOJIMIIO yYaCTHUKAM CTaXHPOB-

the 2020 edition of the internship, the topics became more
sophisticated, resulting in a more strict selection of stu-
dents. During interviews with students who first registered
for an internship in 2021, Acting Head of the Engineering
Support Sector of MPD K.Roston tested the knowledge
of candidates about JINR, general technical knowledge,
self-presentation abilities, and the English language lev-
el. Furthermore, all applicants needed to be vaccinated
against COVID-19 or have a proven recovery record from
COVID-19 in the last six months. Thus, out of 30 people
who registered, 16 were accepted.

The main themes of the internship in 2021 were cryo-
genics, cooling systems, RACK equipment, and MPD
physics. Also, there were projects connected with the gen-
eral work of the Engineering Support Sector of MPD, such
as monitoring the flow of the documents, sensors calibra-
tion system, universal cable tester, Programmable Logic
Controllers (PLC) learning station, and thermal measure-
ments station. Due to the primarily engineering works, most
of the students were from the Faculty of Mechatronics and
the Faculty of Electronics and Information Technology of
WUT.
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The students were provided with a fully equipped
training laboratory. The industry-leading technologies
and software were part of their everyday work. The par-
ticipants were able to familiarize themselves with or de-
velop their skills using the Siemens’ Programmable Logic
Controllers and TIA Portal, National Instruments myRIO
and LabVIEW, Autodesk Inventor, AutoCAD, 3D print-
ing and a variety of slicers for the 3D printers, Equipment
Database, and MPD Root.

In addition to working with professional equipment
and software, some tasks included preparing cables for
connecting the PLCs, assembling the RACKs with essen-
tial and currently prototyped equipment, preparing the hy-
draulic circuits, mounting the sensors, soldering, and many
more. It is worth mentioning that the students assigned to
the topics connected with cryogenics were involved in
setting up the hardware for the Magnet Flushing Station
(MFS). The laboratory and workplaces inside it had been
equipped with high-quality tools, which allowed the intro-
duction of basic engineering tasks and familiarizing with
the more specialized equipment.

All students finished their projects with impressive
results. Some of the students completed their tasks ear-
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KU BBIITOJHUTH OCHOBHBIE MHKEHEPHBIE 3a1a4l U O3HAKO-
MUTBCS ¢ O0Jee CIeIaTn3UPOBAHHBIM 000PYIOBaHHUEM.
Bce cTyneHThI 3aBepLIniIn CBOM IIPOSKTHI, IPOIEMOH-
CTPHUPOBAB BBICOKHE pe3y/ibTaTel. HeKoTopble N3 HUX BBI-
TIOJHHUJIM BCE 3aJaHMs JakKe PaHbIIe, YTO MTO3BOIMIO UM
YIYYIIUTh CBOI MPOEKT WM NPUHATH y4acTHE B IPYTHX
oTpacieBbIX paborax. bomee Toro, B pamkax mporpam-
MBI cTaxupoBku «TeFeNICA» BOCEMHU CTyaeHTaM OBLIO
TIPEUIOKHO BepHYThCsA B JlyOHY Ha cpok Oonee miectd
MecsneB. HemanoBakHOe 3Ha4YeHHE NP NPHIVIALICHUH
CTYIICHTOB Ha CTaXXHUPOBKYy B JlyOHy MMeeT opraHu3anys
MIPOROJKEHHS KX OCHOBHOTO 0Opa3oBaHus. biaaromaps co-
TPYIHUUYECTBY ¢ YueOHO-HaydHbIM 1eHTpoM OV u ero
TIOMOII B 3TOM BOIIPOCE Ha IPOTSHKEHNH BCETro IpeObIBa-

Hus B OVSU cTyneHTh IMEIOT BOZMOXKHOCTH O€CTIpephIB-
HO TIPOJIOJKATh CBOE 00yUCHME.

Eme onyH Ba)KHBIM HaBBIK, KOTOPBIM JO/DKHBI OBIIH
OBJIAJIeTh YYaCTHUKU NPOEKTOB, — TIOJI'OTOBKA TEXHUYE-
CKOif okyMeHTarun. J{ist O0oIpITHHCTBA U3 HUX 3TO OKa3a-
JIOCh CIIOKHOH 3ajaueii, moTpeOoBaBIIeil TOMOIIH CO CTO-
POHBI pyKoBoauTeNe. HecMoTps Ha orpeneseHHble Tpya-
HOCTH, KayKIbIH CTYIE€HT COCTABMJI BHYIIUTEIbHBII 00beM
TEXHUYECKOM JOKyMEHTAaIM, KOTopas OyJaeT HCIOJb30-
BaThCsI B JAJIHEHIIIEM TIPH PEaTU3aLNH UX IPOEKTOB.

C mepBoit Hemenn CTaXXUPOBKU B JlyOHE CTYHACHTHI
TIOCEIIATH JIEKIIMOHHBIE KYPChI, KOTOPBIE OTKPBIIT JOKIIa-
noM, mocesimeHHBIM uctopun OMSN n mpoexra NICA,
3amectutens nupekropa JIOBD A.Kwumens. B guncie

JlaGoparopust ¢pu3nkn Beicokux dHepruii nm. B. 1. Bexcnepa n A. M. Banmuna, 26 asrycra. Ciesa HarpaBo: 3aM. aupekropa JIOBD
110 Hay4HOIt pabote A. Kumens, mupexrop JIOBD P. Jleqnuiiky, Ha9aIbHUK CEKTOpa HHXKEHEPHOTo obecniedeHust ycranoBku MPD
K. Pocnon, pyxosogurenu craxuposku @.IIporoxmuros u M. Hapnsinora, sune-ngupexrop O B. /1. Kexenunse, crynent K. CaBuiku

The Veksler and Baldin Laboratory of High Energy Physics, 26 August. From left to right: VBLHEP Deputy Director for Research
A. Kisiel, VBLHEP Director R. Lednicky, Head of the Engineering Support Sector of MPD K. Roston, supervisors of the internship
F. Protoklitow and M. Czarnynoga, JINR Vice-Director V. Kekelidze, student K. Sawicki

lier, which allowed them to improve their projects or be
involved in other Sector works. Moreover, eight students
were invited to return to Dubna for a more extended peri-
od — at least six months under the TeFeNICA internship
programme. One of the biggest obstacles to overcome in
inviting the students is arranging the possibility to con-
tinue their education. In this matter, JINR University
Centre has been a great help. By cooperating with this unit
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of the Institute, during their stay at JINR, students can con-
tinue their education without interruptions.

Another essential skill that was required from the stu-
dents was preparing the technical documentation. For most
of them, the proper documentation was a difficult task that
required some help from the side of supervisors. Despite
the challenge, each student left a comprehensive folder full
of technical data, which will be used while implementing
their projects.
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MPOYUTAHHBIX CTYAEHTaM JIEKIUI — JOKJIaJ 3aMeCTUTe-
15t T1aBHoro nmxkerepa JIOBD B. benaa o xkuakom reauu
g yckopureneil. Kpome Toro, mpencTaBUTENH CEKTOpa
HH)KEHepHOro obecrnedeHus: ycraHoBkn MPD BeicTynmmn
C JIOKJIaJIaMH, CBSI3aHHBIMH C TIOBCETHEBHOW paboTOii cex-
topa. B mporpammy craxxupoBku «TeFeNICA» B JlyOne
BXOJMJIM CEMUHAPBI, HA KOTOPBIX CTYAEHTHI MPEACTABIISLIN
CBOM IPOEKTbI, TEKYLIHE PE3yJbTaThl U IIAHbI HA CIEIy-
omue Hepenu. HekoTopble U3 HUX BOEpPBbIE MPUHUMAIH
ydacTHe B MOJOOHBIX ceMUHapax. [1o KakaoMy MpOeKTy
OBLTO MHO’KECTBO BOIPOCOB, WACH W MPEIUIOKEHUHA, ITO
TaKXe MO3BOJISUIO CTYIEHTaM OLEHUTb CBOHM Iporpecc u
03HAKOMHUTHCSI CO BCEMH MTPOEKTaMH, HaJl KOTOPBIMH pado-
TaJli UX KOJUIETH.

Pacmupennto kpyrosopa y4YaCTHHKOB CTaKHPOBKH
CMOCOOCTBOBANIM OPTaHU30BAHHbBIE JUISI HHUX JKCKYPCHU
no aByM rwiomaakam OUSN. ¥V cryneHToB Oblia BO3MOXK-
HOCTh MOCCTHTh (PaOPHUKY CBEPXTSKEIBIX DIICMCHTOB U
Meauko-TexHU4eCKUi KOMILJIEKC MPOTOHHOM Tepanuu. Ha
mwiomaake JIOBD Oputa mpoBeieHa IKCKYPCHs 1O CTPO-
semycst komriekcy NICA, Bkimroyass MHKEKIHOHHBIN
KOMIUTEKC, OycTep, CBEPXIPOBOMIIMINN CHHXPOTPOH HY-
KIIOTPOH, 3aJl MHOTOIIeNIeBoro nerekropa (MPD) u gpabpu-
Ky CBEPXIIPOBOJSALIMX MarHUTOB.

AT THE LABORATORIES OF JINR

Korma yueOHBIE TPOEKTHI OBLTH OMU3KK K 3aBepIie-
HHUIO, COCTOSUTACh BCTPEYa CTYACHTOB C PYKOBOICTBOM
OUSU u JI®GBDS, 0CHOBHOW LENBIO KOTOPOW OBLIO TIO-
Ka3aTh TUPEKIHNU padodre MEeCTa CTYICHTOB M aKICHTHU-
pOBaTh BHUMAHHE Ha BAXHOCTH MPOJCIAHHON PabOTHI.
Bune-nupexkrop OWSAM  B. . Kekenuaze, nupexTop
JI®BD P.Jlegaumikn u 3aMecTHTENh AupekTopa JIOBD
A.KI/IH_ICJ'H) BbICJIYIIAJIM BCEX CTYACHTOB, MNPECACTABJIAB-
IIMX CBOU MPOCKTHI, U 33J]aJId UM MHOTO MHTCPECHBIX BO-
MIPOCOB.

B KOHIIE CTaKMPOBKM KaKJbl CTYAEHT Clemall Ipe-
3CHTAlNI0, CTPEMACH IIPHU 3TOM THIATCIIBHO OTYUTATHCA O
CBOMX YCIIEXaX U BBIHCCTH Ha OOCYKIICHHE BCE HIOAHCHI
W METOJIBI, IPUHSATHIC JUTS BBITIONHEHUS 3a1a49. Taxoke 00-
CYX/1a71aCh BO3MOYKHOCTh IPOJOJDKCHUS UCCICIOBAHUS B
KaueCTBE TUILIOMHOW paboThl. Kak/plil roj1 Bce ydacTHU-
KH IMEIOT BO3MO)KHOCTP HAITUCATh TUTLIOMHYIO paboTy Ha
OCHOBE BBITIOJTHEHHOW MMH pabOTHI BO BpeMs MPAKTUKH.
B Takux ciydasx ux pyKoBOAMTENIH OepyT Ha cedsi pojb
PYKOBOIUTEIICH AUCCEPTAIMIA HITH KOHCYJIBTAHTOB TI0 JTHIC-
cepramusiM. Ha 3TOT pa3 mecTs CTyAEHTOB PEIIHIN BOC-
I0JIb30BAThCSI 3TOW BO3BMOXKHOCTBIO U HAIIKCATh AUCCEPTa-
vy, cBsg3anabie ¢ NICA.

CrnemyeTr OTMETHUTb, UTO KaUeCTBCHHO H3MEHUITUCH yC-
JIOBUA JId pasMCIICHUA CTYACHTOB IO CPaBHCHUIO C IIPC-

Starting from the first week of the internship in
Dubna, students also had an opportunity to take part in
the lectures. Deputy Director of VBLHEP A.Kisiel gave
the first one, and it was about the history of JINR and the
NICA project. A few days later, Deputy Chief Engineer
of VBLHEP V.Benda gave a lecture about the liquid heli-
um for the accelerators. Also, members of the Engineering
Support Sector of MPD gave presentations concerning a
variety of topics connected with the everyday work of the
Sector. The TeFeNICA internship programme in Dubna
included seminars where students presented their topics,
showed current results and plans for the following weeks.
For some of them, it was the first time they were taking
part in the seminar. There was a multitude of questions,
ideas, and suggestions about each topic. It also allowed
them to compare their progress and get acquainted with all
the subjects their colleagues have worked on.

To widen the knowledge of students, plenty of excur-
sions were realized at both JINR sites. The students had
an opportunity to visit the Superheavy Element Factory
and familiarize themselves with the proton therapy. They
were given a guided tour around the NICA, including

2]

Nuclotron, Booster, Ion Source, MPD Hall, and factory of
superconducting magnets.

When the projects were almost finished, a meet-
ing of students with the JINR and VBLHEP Directorate
took place. The main goal of the meeting was to show
the Directorate around the workplaces and give better in-
sight into the work that has been done. Vice-Director of
JINR V. Kekelidze, Director of VBLHEP R. Lednicky, and
Deputy Director of VBLHEP A.Kisiel managed to listen
to each student talk about the project and ask many inter-
esting questions.

The conclusion of the internship was the final presenta-
tion given by each student, again in the seminar form. This
time the seminar took more time than previously because
of the eagerness of the students to thoroughly report their
progress and discuss any nuances and applied methods ad-
opted to finish their tasks. Moreover, when the internship
was coming to an end, it was time to discuss the possibility
of continuing the work in terms of diploma theses. Every
year, all participants have the opportunity to write the thesis
based on their finished work. In such cases, their supervi-
sors are taking the role of the thesis supervisors or thesis
consultants. This time, six students decided to take this
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JbLyIMA rofamu. OHU CTallk OJHUMH U3
MEPBBIX TOCTEH B HENABHO OTPEMOHTHPO-
BAaHHOM TroCTUHMIE HA yia. MockoBckas, 2.
Cyng 1o OT3bIBaM CTY/AEHTOB, €€ YPOBECHb
[IPEB30IIIEI BCE OXKUJIAHHUS.

Takum 00pa3oM, HECMOTpPsI Ha HecTa-
OUIbHYI0 OOCTAaHOBKY B MHUPE, CB3AHHYIO
C TaHAEMHeH, 1 pa3jInuHble MPENsTCTBUS,
KOTOpBIC HEOOXOMUMO OBLIO IMPEOIOJICTh,
4T00Bl OpPraHM30BaTh CTAXKUPOBKY, OHA
cocToslaCch M MMella OOJNBIION  yCIiex.
CTyIeHTbl [POJEMOHCTPUPOBAINA  CBOM
MOTeHIUAN 3HAHUKW M YBICYCHHOCTb, PY-
KOBOJIUTCIIU MPOSIBUIIM 0COOYI0 3a00Ty 00
YYaCTHUKAX MTPOTPAMMBI.

[MonpoOHast uH(pOpMaIKs, CBsI3aHHAs
CO CTaKUPOBKOH, KOH(PEPEHIMAMH, CEMUHA-
paMu U APYTMMH HAyYHBIMH MEPOIPHUSITHS-
MU, PeryJsipHO IyOIUKyeTcsi Ha BeO-caiite
tefenica.jinr.ru.

opportunity and write the thesis connected
with NICA.

Furthermore, a considerable change
in comparison with the previous years was
their accommodation. This year they were
among the first guests in the newly renovat-
ed hotel at Moscovskaya str. 2. Judging by
the reviews of the students, the level of the
hotel exceeded all their expectations.

Therefore, despite the global pandemic
situation and various obstacles needed to be
overcome, the internship took place and had
a great success. The students showed their
full potential of knowledge and passion,
and their supervisors took special care of
the participants of the programme.

Detailed information related to the in-
ternship, conferences, seminars, and other
scientific events is regularly published on
the website tefenica.jinr.ru.
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B. IO. bamycos, A. I'onzaose

HoBoe maJsioe koJsieco
ykcnnepuMenTa ATLAS
K MMJIOTHOMY CEaHCy r0TOBO!

10 aBrycra 2021 r. mpou301LI0 3HAMEHATEIBHOE COOBITHE JUISl IKC-
nepumenTa ATLAS na LHC (LIEPH). HecmoTpst Ha pa3imudHbIe TPYIHO-
CTH, COIPOBOXJIABILKE MTPOEKT, OCOOEHHO B TEPHO/| TaHAEMHH, HOBOE
manoe xoneco (HMK) sxcriepumenta ATLAS 65110 BOBpeMsi yCTaHOBIIE-
HO ¥ IOZIKJIFOYEHO B pabOdeM MOIOKEHUH B XO/I€ TIOATOTOBKH K TECTOBO-
my 3arrycky LHC u nerekropa ATLAS. DToMy COOBITHIO NPEIIECTBOBAI
ciyck 12 urong HMK B skcnepumenTanbHyto maxty gerekropa ATLAS
¢ onHoro topua. Criyck B okTsiope Broporo HMK, kotopoe 6bu10 codpa-
HO 27 CeHTAOPSI, C APYroro TOpiia 03HaMEHOBAJ OKOHYAHHUE TIEPBOM (a3bl
MOJICpHH3AIMU MIOOHHOTO criektpoMerpa aerekropa ATLAS. Hosoe
MaJioe KOJIeco B JaHHOH (pase ABIAETCS caMbIM MAacIITaOHBIM IPOEKTOM
o moaepHuszau ATLAS. B co3nanue, CTaHOBIIEHUE U Pa3BUTHUE TPOEK-
Ta OPOMHBIN BKJIaJ BHEC €ro nepsblil pykoBogurens C.lluMMepMaHH.
B Hacrosiee Bpemst mpoexroM pykoBoauT M. Auronemum (INFN).

Mmuoronenessie aerektopsl ATLAS u CMS na LHC 6b1utu co3na-
HBI MIPEXJE BCEro Ul OTKPBITHS 0030Ha XWITCAa M HUCCICIOBAHUS €ro
CBOWCTB, a TAaK)Ke [T TOMCKA HOBOH (PH3HMKH 3a mpenenamMu CTaHmapTHON

V. Yu. Batusov, A. Gongadze

The New Small Wheel of the
ATLAS Detector Is Ready
for the Pilot Test Run!

On 10 August, a significant event happened for the ATLAS exper-
iment at the LHC (CERN, Switzerland) — despite different difficulties
that accompanied the project from the beginning and especially during
the pandemic period — the New Small Wheel (NSW) of the ATLAS ex-
periment was installed and connected right in time during the preparation
for the pilot test run of the LHC and the ATLAS detector. This event
was preceded by the descent of the NSW on 12 July into the cavern of
the ATLAS detector from one end-cap side. The descent in October of
the second NSW, which was assembled on 27 September, from the oth-
er end-cap side marked the end of Phase I of the Muon spectrometer
of the ATLAS detector upgrade. The New Small Wheel in this phase is
the largest ATLAS modernization project. The first NSW project leader,
S.Zimmermann, had significantly contributed to the project creation and
development. M. Antonelli (INFN, Italy) is the current project leader.

The ATLAS and the CMS multipurpose detectors at the LHC were
created primarily for the discovery of the Higgs boson and the study of its
properties, as well as for the search for New Physics beyond the Standard
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mozenu. [Tepsas 3agaga OpITa yCIIEIIHO BHITIOHEHA: 0030H
Xwurrca O6bUT OTKPHIT B 2012 T., HO JUIS UCCIIEIOBAaHHS €TO
CBONCTB, a TaKKe IMONCcKa HOBOH (pu3nku TpedyeTcs B COT-
HU pa3 OoJblie qaHHbIX. J[j1st 3TOro ObLIO 3aITaHUPOBAHO
nBa srana moaepuusanuu LHC u gerexropa ATLAS: ¢a-
3a | u ¢aza 2. [Tocie mepBoit pa3sl MOICpHU3AINH TIAHH-
pyeTcsl yBEIWYNUTh SHEPTUIO CTOJIKHOBEHHUS MPOTOH-TIPO-
TOHHBIX IIY4YKOB C J/s=13 1o Ys=14 ToB u IIpU CO-
XpaHEHHH CBETMMOCTH JI0 JIByX HOMUHAIIbHBIX 3HAUCHUI
(L=2-103*cm2-c1), ysxe mocrurayroit 8 2017-2018 rr.,
00ecreunTh MHTErpajibHyl0 CBETUMOCTS cBbine 300 61
K KOHILy TpeThero ceanca Habopa aaHubiXx B 2024 1. Ilo
OKOHYaHUH BTOPO# a3kl mopepuusanuu LHC cBetumocTth
oyner coctaBnath L=(5-7)-103* cm2-¢L, u o6bem nan-
HBIX, KOTOPBIM TpencTouT 3anmcarh nerektopy ATLAS x
KOHITy YeTBEpTOrO ceaHca Habopa maHHEIX B 2030 T,
Oynet npessimath 3000 G671,

EcrecTBeHHO, TakOl POCT CBETUMOCTU BBI30BET
YBENIMYEHUE PAIHAlMOHHON HarPy3KH Ha BECh AETEK-
TOp, 0COOCHHO Ha T€ €ro YacTH, KOTOPBIE PacIoio-
JKEHBI OJTFKE BCETO K TOUKE B3aUMOJICHCTBYS ITyYKOB,
YTO, B CBOIO OUEpe/ib, OBJICUET 3a COOON yXy/IIeHnE
SHEPreTUYECKOTO U MPOCTPAHCTBEHHOTO Pa3peIICHUs
netexropa. s mpeqoTBpalieHns 3Toro Heooxoanma

IEPH (IlIBeiinapust). OnHa U3 IBYX 4acTeil HOBOTO Majoro
KoJieca B cOOpe Ha TPaHCIOPTHOH (epme 1epes; OTIPaBKOil
u3 kopryca Ne 191 B maxrty nerexropa ATLAS

CERN (Switzerland). One of two disks of the New Small
Wheel assembled and placed on a transportation farm be-
fore shipment from building 191 to the ATLAS detector
cavern

Model. The first goal was successfully achieved —
in 2012, the Higgs boson was discovered, but for its
properties studies and for search for the manifestation
of the New Physics hundreds of times more data are
required. Two upgrade periods (Phase I and Phase II)
of both the LHC and the ATLAS detector are pro-
jected for these purposes. After finalization of the
Phase-I1 ATLAS upgrade, the increase of the proton—
proton collision energy from Vs=13to Vs =14 TeV is
planned and, having in mind to keep the same luminosity
value doubled to the nominal one (L=2-103% cm=2-s71)
achieved in 2017-2018, it is planned to provide the total
integrated luminosity of 300 b1 by the end of Run III in
2024. After Phase II of the LHC upgrade, the luminosity
willbe L=(5-7)- 103 cm2-s71, and the amount of data to
be recorded by the ATLAS detector by the end of Run IV
in 2030 should exceed 3000 fb1.

It is obvious that such an increase of the luminosi-
ty leads to the increase of the radiation load of the whole
detector and especially its closest to the interaction point

- | .
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MOJIEpHH3AITHS HEKOTOPBIX MoJicucTeM AeTekropa ATLAS,
HE pacCUMTaHHBIX Ha TAaKyl0 Harpy3ky. OIHON M3 TakHX
MOZICUCTEM SIBIISIETCSI BHYTPEHHSISI TOPIIEBAsi 4aCTh MIOOH-
HOTO CIIEKTpoMeTpa, min Maioe kojieco (MK). ITo npenpa-
PUTENIBHBIM JaHHBIM HCCen0BaHuil, MogepHu3auus MK B
HMK 1no3BoAHT yaydIIUTh HE TOIBKO MPOCTPAHCTBEHHOE
W DHEPTETHYECKOE Pa3pelieHIe TPEKOB, HO U d(PPEKTHUB-
HOCTb TPUITEPHOM CHCTEMBI IJIsl MIOOHOB.
Mopepuuzauus MK noapaszymeBaer noiHyro 3aMeHy
BCEX €ro CHCTEM: JIETEKTHPYIOIIEH Ipei(oBoil Kamepsbl
MDT (Monitored Drift Tubes), kaToqHO# CTPHUITOBOI Ka-
Mmepbl CSC (Cathode Strip Chamber) — Ha KoOpIUHATHBIE
MHUKPOCTPYKTYpHBIE JIETEKTOPbl Ha OCHOBE TEXHOJIOTHH
Micromegas (MICROMEsh GAseus Structure), a cucre-
My Ha OCHOBE TPUITEpHOW TOHKO03a30pHOW Kamepsl TGC

subsystems which, in turn, will entail the degradation
of the energy and angular resolution of the detector. To
prevent this, it is necessary to upgrade some subsystems
of the ATLAS detector that are not designed for such a
load. The end-cap part of the muon spectrometer is one of
such subsystems or, in other words, Small Wheel (SW).
According to preliminary studies, the SW upgrade to the
New Small Wheel (NSW) will allow improving spatial
and energy resolution of tracks as well as efficiency of the
muon trigger system.

The upgrade of the SW assumes a full replacement of
all its subsystems: Monitored Drift Tubes (MDT), Cathode
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(Thin Gap Chamber) — Ha aHaJOTHYHYIO C MaJICHBKUM
maroM cyuthiBaronux nojaocok sTGC (small-strip Thin
Gap Chamber).

JlerexTop Ha OCHOBE TeXHOJIOTHH Micromegas siBiisi-
eTcsl TUIOCKONapauIeIbHBIM JIBYXCTYIICHYAThIM JIETEKTO-
poM. OH COCTOUT M3 00NACTH MOHM3AINW/Ipeiida mmpu-
HOW OT HECKOJIbKMX MHJUIUMETPOB JI0 I€CATKOB CaHTHMe-
TpoB (B pexxnme Time Projection Chamber) u y3koit 00-
JIACTH YCUJIEHHsI — JIABUHHOTO Pa3MHOKCHUS ITMPHHOMN,
Kak npasuiio, 50—128 MkM, KOTOpas pacroyiokKeHa MEeKIY
TOHKOH MeTajmndeckol ceTkoi (mesh wim micromesh)
Y CYMTHIBAIOMIMMHU MOJIOCKAaMH FJIM TUTONAIKAMU Ha TIe-
YaTHOM Tutare. DIEKTPOHBI, Apeldyst n3 odiacTu MOHHU-
32l C OTHOCHTEIBHO MAaJIbIM JIEKTPUUCCKUM MOJIEM
(~1 xB/cM) B 00:1aCTh yCHIIGHHS C 3JIEKTPUUYECKUM IOJIEM
HarnpspkeHHoCThIo 4050 kB/cM, mprobperator gocrarod-
HYIO 3HEPTHIO 1711 (POPMUPOBAHHS JTABUHBI.

Mroonnas rpynmna JISIIT OUSN Gbuta oTBeTCTBEHHA
3a MPOM3BOJICTBO M TECTUPOBAaHHE MOAyNeH Micromegas.
W3roToBneHs! U IPOTECTHPOBAHBI Bce 64 M TOTIOTHUTEINb-
HO YeThIpE 3aracHble CYMTHIBAIOIINE MAaHeIH o0Iei mio-
waneio 384 M2 u3 1200 M2, nperycMOTpeHHBbIE ISl BCEro
HMK. Vcnonp3ys 3TH MaHEIH U MaHEIH, IPOU3BEACHHBIC
B YHuBepcurere uM. Apuctorens (Canonukw, ['perus),
rpymma OMSN npoBena cOopKy u TecTupoBanue 32 rmia-
HOBBIX MOJyJIEIl U OHOTO 3aMaCHOTO.

AT THE LABORATORIES OF JINR

B 20162017 rr. ObIIH TIpOBEIEHBI PaOOTHI MO OC-
HACTKe M 3allyCKy ydacTKa IO IMPOU3BOJCTBY MOIyJeit
Micromegas B xopiryce Ne4 JISIIT OMSAN. YyacTok BKITIO-
yaeT B ce0sl 1Ba «IHUCTHIX» MIOMEIICHHUS: TI0 TIPOU3BOJICTBY
CUNTHIBAIOIIMX TaHENEeH U TeCTUPOBAHUIO UX T€OMETpU-
yeckux xapakrepuctuk (72 M2, knacc uuctorsl 7 1SO) u
JUIst COOPKH 1 TECTUPOBAHUsI MOJTyIeit Micromegas Ha BbI-
cokoe Hampsikenue (50 M2, kiace uuctots 6 ISO). Kpome
TOTO, Ha Y4acTKe Pa3MEIICH PsiJl CTEH/I0B Ul TECTUPOBa-
HUS Ha yTEUKy rasa, MPOBEpKHU eOMEeTpUU MOAynei, Te-
CTHPOBAHUS BBICOKUM HAIPSKEHIEM, TIPOBEPKH TOUHOCTH
BbIPDABHUBAHUSI MaHeNeH B Mojaysie Micromegas, a Takke
CTEH/[ JUI PErHCTPALUU KOCMUYECKUX JIyuell, Ha KOTOPOM
TIPOXOAMT MTOCIIEAHUH ITAIl MPONU3BOIACTBA, HEOOXOTUMBIN
JUIS MTacopTU3auu Moayiisd. Takxke co3qaHbl MOHTaXKHBIN
CTOJI ¥ JIBa BAKyYMHBIX CTOJIa, KOTOpBIC OBIIHM pa3pabora-
Hbl U W3TOTOBJIEHBI COBMECTHO C JETEKTOPHOM T'PYIIIOi
IEPH no cnernuanbHO 0TpabOTaHHON TEXHOJIOTHHU.

ITocine mpow3BOACTBA ITAHETH MPOXOIAT TECTHUPO-
BaHHME Ha Ta3oBYIO TeYb. TakXKe M3MEPSETCS] TeOMETPHs
HX TOBEPXHOCTEH M TOYHOCTb BBIPABHMBAHUS BEPXHHUX
W HIWKHMAX II€YaTHBIX IUIaT OTHOCHTENBHO JAPYT Apy-
ra. 3arem, 1Mocie MOWKM M CYUIKH TaHeJel, IpOBOAATCS
cOOpKa M TeCTUPOBaHME MOMYJIEH Ha BBICOKOE HAIpsDKe-
aue. CrenuanbHo U1t cOOpKH MOIYNEH COTpyIHHUKAMHU
OUSN Oputa pa3paboTaHa «CTaHIMS», MO3BOJISIONIAS

Strip Chambers (CSC) to be replaced by Micromegas tech-
nology-based detectors, and a subsystem based on a Thin
Gap Chamber (TGC) to be replaced by a similar detector
with a small step of reading strips (small-strip Thin Gap
Chamber, sTGC).

Micromegas  technology-based = (MICROMEsh
GAseous Structure) detector is the planar two-stage de-
tector. It consists of an ionization/drift region of a thick-
ness from a few millimeters to tens of centimeters (in the
Time Projection Chamber mode, TPC) and a thin am-
plification region — avalanche amplification region of a
typical 50—128-pum thickness, located between a thin me-
tallic mesh or micromesh and read-out strips or plates on
the printed curcuit board (PCB). Electrons drifting from
the ionization region with a relatively small electric field
(~1 kV/em) to the amplification region with the electric
field of 40-50 kV/cm gain the energy enough to create the
avalanche.

The muon group of DLNP JINR was responsible for
the production and testing of the Micromegas modules.
There were produced and tested all 64 and four spare read-
out panels with a total area of 384 m2 out of 1200 m?2 pro-
jected for the whole NSW. The JINR group also produced
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and tested 32 projected modules and one spare using those
panels and panels produced at the Aristotle University of
Thessaloniki (AUTh, Greece).

Rigging and launching work for the creation of the
Micromegas modules production site in 2016-2017 in
building 4 of DLNP JINR was performed. The site includes
two “clean” rooms for the production of read-out panels
and their geometric characteristics tests (72 m2, cleanroom
standard ISO 7) and for assembling and high-voltage tests
of the Micromegas modules (50 m2, cleanroom standard
ISO 6). Moreover, several test benches were placed for the
gas leakage tests, modules geometry tests, high-voltage
tests, panels alignments of the Micromegas module tests
and the cosmic rays detection tests, where the last stage
of production necessary for certification of the module
takes place. In addition, assembly table and two vacuum
tables were developed and produced in cooperation with
the CERN detector group using specially developed tech-
nology.

After production, the panels are tested for gas leakage.
In addition, the geometry of the panel surface is measured
as well as the alignment accuracy of the top and bottom
PCBs with respect to each other. Then, after washing and
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BO m30ekaHWE TOMAIAHUS NBUIH Ha pabodyro IMOBEpX-
HOCTH ITaHeJ el NMPOBOAUTH COOPKY MOIYJSI B BEPTHUKAIIb-
HOM HOJI0KE€HHUH, @ TECTUPOBAHUE — B TOPU3OHTATBHOM.

B moaepausanuto HMK BHecna cBoii Bki1ag U METpO-
noruyeckas rpymmna JISIT OUSIU, kotopast Obuta OTBET-
CTBEHHA 3a MOATOTOBKY K BBICOKOTOYHOMY IPOU3BOJCTBY
kxamep sTGC B LIEPH, xoHTpons KauecTBa Bcex cobmpae-
MbIX pabounx kamep HMK, rocTupoBky coOpaHHBIX CeK-
TOPOB, MO3UIMOHUPOBAaHUE CeKTOpoB Ha konece HMK,
npeaBapuTenbHoe nosunuoHuposanne HMK B mraxre
ATLAS u oxonuarenbHyto roctupoBky HMK B pabouem
MOJIOKEHHH.

I'pynma JIAIT OUSN ywactBOBama B paboTax Imo
mpou3BoacTBy kamep sTGC Ha Bcex 3Tamax, HaunHAs C

- | .
AT THE LABORATORIES OF JINR

FOCTHPOBKH COOPOYHBIX CTOJIOB M PETIEPHBIX COOPOUHBIX
HanpaBisonmx (Tpedyemas To4HOCTh 50 MKM) M 3aKaH-
YKBasi OKOHYATENILHOIM MPUBS3KOH penepHbIX TOYEK, He-
00XOMMBIX JIJIsl COOPKH CEKTOPOB, K PEIEPHBIM TOUKaM
COOPOYHBIX HANPABJISIOUINX FOTOBBIX KaMep.

Bce mnpowussenennbie B JISAII mMomynu Haxonpsarcs
B [IEPH u unterpupoBansl Ha ctpykrypax HMK. Co-
TpynHuku JISIII npuHuMaroT yyacTue B TECTUPOBAaHUU U
BBeZieHNH B dkcrnryaraimio HMK. OxgHo m3 1ByX Kojec
HMK skcnepumenta ATLAS ycTaHOBJIEHO M OIKIIIOUEHO
B X07I€ MOJrOTOBKH K TecToBOMY 3amycky LHC u netexropa
ATLAS.

JlaGoparopus saeprsx mpodiem um. B. I1. JxenernoBa. MiooHHas TpyIIa Ha MPOU3BOACTBEHHOM Y4acTKe

The Dzhelepov Laboratory of Nuclear Problems. The muon group at the production site

drying of PCBs, the modules are assembled and tested for
high voltage. Especially for modules, JINR personnel de-
veloped the “facility” that allows assembling modules in a
vertical position and testing them in a horizontal one.

The DLNP JINR metrology group has also participat-
ed in the NSW upgrade. The group’s responsibility was
preparation of sSTGC for the high-precision production at
CERN, quality control of all assembled working chambers
of NSW, alignment of the assembled sectors, positioning
of sectors on the NSW disk, preliminary positioning of
NSW in the ATLAS cavern, and final adjustment of NSW
in working position.

The DLNP JINR group has participated in all phases
of the sTGC production from the adjustment of the assem-
bling tables and reference assembly inserts (required accu-
racy is 50 um) till the final binding of the reference points
necessary for the sectors assembly to the reference points
of the assembly inserts of the assembled chambers.

All the modules produced at DLNP JINR are located at
CERN and integrated into the NSW structure. Participants
from DLNP take part in the testing and commissioning of
NSW. One of two NSW disks of the ATLAS experiment is
installed and connected during the preparation for the pilot
test run of the LHC and the ATLAS detector.
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A. B. Yorcunckuii

CoBpeMeHHbIEe HH(POPMAIMOHHbIE TEXHOJIOTUH
B JKOJIOTHY€CKOM MOHUTOPHHIE

[Ipob6aeMbl 3arpsA3HEHUS OKPYIKAIOMIEH CPEeIbl M IKO-
JIOTHYECKOW 0e30MmacHOCTH Bceraa aktyaibHbl. Ocoboe
BHUMAaHHE YAEISIETCS KOHTPOJIO 3arpsi3HEHHsI BO3AyXa.
BonbmuHCTBO MporpamMM B JaHHOM 00acTH HAIPaBICHBI
Ha OIpeJeNieHIe MEIKOIUCIIEPCHBIX JacTHll (particulate
matter) ¥ HEKOTOPBIX XMMHUYECKHX COCAMHECHHI, HAMpH-
mep CO,. Jlns nomydenus noapobuoil uadopmanuu o co-
CTaBe 3arps3HEHMS HCIOIB3YIOTCSI METO/Ibl MOHUTOPHHT A,
OCHOBaHHEIE Ha 0TOOpe mpo6. B pamkax Korsernnu OOH
10 JaTbHEMYy TPAHCTPAHWUYHOMY IIEPEHOCY BO3YIIHBIX
sarpsisaenuii (CLRTAP) B 1980-¢ rr. Obu1a co3ana mpo-
rpamma UNECE ICP Vegetation, y4acTHUKH KOTOpPOH CO-
OuparoT 00pa3Ibl MXa W UCIONB3YIOT Pa3IMYHbIC aHAIU-
TUYECKHE METOBI, B TOM YHCJIC M HEHTPOHHBINA aKTHBAIH-
OHHBIN aHanu3 Ha peaktope UbP-2 JIHO® OUAU, uTobst
MOJIyYHUTh JTaHHBIE MO COJIEPKAHMUIO B BO3AYXE TSIKEINBIX
METaJUIOB, a30Ta, CTOWKMUX OPraHNYeCKUX COCIUHEHHH U
PaANOHYKIIHIOB.

A. V. Uzhinskiy

[Ipoekt oObenuHsET UccaenaoBareiei u3 43 cTpaH u
peruonos EBponsl u Asun. C 2014 1. 3a koopAMHAIHIO
nporpamMMsl oTBeuyaeT Jlaboparopusi HEUTPOHHOH (u3H-
ku M. 1. M. @panka (xoopauratop M. B. @poHTackeBa).
Hecmotps Ha HecomHeHHYI0 BakHOCTH mpoekta UNECE
ICP Vegetation, ypoBeHb NPUMCHECHHS COBPEMECHHBIX
TEXHOJIOTMH W aBTOMAaTW3allid B HEM OBbLI JJOCTaTOYHO
HU30K, YTO CEpPbE3HO OrPaHMYUBAIO S(PPEKTHBHOCTH
cOopa MaHHBIX W WX CTAaTHCTHYECKOH oOpabotku. B
2016 . B Jlaboparopun WHGOPMAIMOHHBIX TEXHOJIOTHI
(upine — JlaOoparopust MH(MOPMALMOHHBIX TEXHOJIOTHIMA
nM. M.T.MemiepsikoBa) Havajach pa3paboTKa CHCTEMBI
ynpasnerus narHbMA mpoekTa UNECE ICP Vegetation.
W3HavanbHO MIaHUPOBAIOCH, YTO CHCTEMA YIPOCTHT U Ya-
CTUYHO aBTOMATH3UPYET TUIIOBBIC ONEpaIMi C JaHHBIMH,
a TaKke MO3BOJIUT OMEPATUBHO CO3/aBaTh KapThl 3arpss-
HeHusi. Co BpeMEHEM CHCTEMa HBOJTIOIIMOHUPOBAIIA, BOU-
past B ce0st Bce HOBBIE M HOBBIC TEXHOJIOTHHU M MOAXO/bI, U

Modern Information Technologies
in Environmental Monitoring

The problems of environmental pollution and envi-
ronmental safety are always relevant. Special attention is
paid to air pollution control. Most of the programmes in
this area focus on identifying particulate matter and some
chemical compounds such as carbon dioxide. To obtain
detailed information on the composition of contamination,
monitoring methods based on sampling are used. In the
1980s, the UNECE ICP Vegetation project was created
within the UN Convention on Long-Range Transboundary
Air Pollution (CLRTAP). Its participants collect moss
samples and use different analytical methods, including
neutron activation analysis at the IBR-2 reactor of FLNP
JINR, to determine the concentrations of heavy metals, ni-
trogen, persistent organic pollutants and radionuclides in
the air.

The project brings together researchers from 43 coun-
tries and regions of Europe and Asia. Since 2014, the
Frank Laboratory of Neutron Physics has been coordinat-
ing the programme (coordinator M. Frontasyeva). Despite
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the undoubted importance of the UNECE ICP Vegetation
project, its level of automation and adoption of modern
information technologies was quite low, which serious-
ly limited the efficiency of data acquisition and statisti-
cal processing. In 2016, the Laboratory of Information
Technologies (now the Meshcheryakov Laboratory of
Information Technologies) started developing a data man-
agement system of the UNECE ICP Vegetation project. It
was initially planned that the system would simplify and
partially automate typical operations with data, as well as
enable the fast creation of pollution maps. Over time, the
system has evolved, incorporating more and more novel
technologies and approaches, and now it can be considered
an intelligent environmental monitoring platform [1].
Studies within the UNECE ICP Vegetation pro-
ject are based on the analysis of mosses as biomonitors.
Participants collect samples every five years, recording
various information about sampling sites. Errors, which
negatively affect the results, are possible in the process
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B HACTOSIIIEE BPEMSI MOXKET OBITh IIPHYHCIICHA K HHTEIUICK-
TyaJbHBIM IIaT(hOpMaM SKOJIOTHIECKOro MOHUTOpUHTa [1].

UccnenoBanusa B pamkax nporpammel UNECE ICP
Vegetation 6a3upyroTcs Ha aHATN3E MXOB-OHOMOHHUTOPOB.
Y4acTHUKY pa3 B IATh JIET COOUPAIOT 00pasiibl, GUKCHUPYS
pasIMuHy0 HHPOPMAIUIO 0 MecTax cbopa. EcrecTBeHHO,
YTO B NpOIecce 3alMCH U Ilepenayn MeTanH(opMaunuu
BO3MOXKHBI OIIMOKH, KOTOPBIE OTPHLATEIBHO CKa3bIBAIOT-
Cs Ha MOJYUYCHHBIX pE3yJibTaTax. HJ’I}I X MUHHUMU3AIUU
ObpUTO pa3paboTaHO MOOWMIBHOE NPWIOKEHHE, KOTOpoe
MO3BOJIICT BHOCHUTH OOJBIIMHCTBO 00s3aTebHBIX Mapa-
METPOB BPY4YHYIO, a 4aCThb JaHHBIX, HAIlpUMEp LIUPOTY,
JIOJITOTY ¥ BBICOTY HaJl yPOBHEM MOPS, — aBTOMAaTHYECKH.
B npuiokeHHH ecThb BO3MOXKHOCTH (oTorpadupoBarh
MecTa cOopa U 00paslbl U OTHPABIATh UX B IIATHOPMY
JUISL Pacrio3HaBaHMA. JTO MO3BOIWIO 3HAYUTENILHO YIPO-
CTUTH TIPOILIECC OIpENCNCHUs THIA MXa, YTO SIBISETCS
Ba)KHOHM 4acThlo cOopa MeTauH(opMaly U B HEKOTOPBIX
CIIy4asix BBI3bIBaeT TPYAHOCTH Jaxe y sKcneproB. Ha Oa-
3e TaropMbl ObIIIO aPOOMPOBAHO HECKOJIBKO MOJIENEH
1yOOKOro 00yueHus JJIsl pelleH s 3a/1a4 paclio3HaBaHUs
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Ha OTpaHMYCHHOM BBIOOpKE. B HacTosIIee BpeMs UCTIONb-
3yeTcsi MOJIeNIb CHaMCKOM HEUPOHHOM CETH € TPEeXUJICHHOM
¢yHnkimeit noreps. CuamMckasi CeTh COCTOUT M3 HECKOJIb-
KHX CeTei-OMM3HeI0B, COeNMHEHHBIX MEXIy co00il cio-
em nopodwust (puc. 1,a).

Beca OnM3HENOB OIMHAKOBBL, MOITOMY pe3ylbTar
SBJISIETCSI MHBAPUAHTHBIM W TapaHTHPYET, YTO IMOXOXKHE
N300paKeHNsT HE MOTYT HaXOANTHCS B Pa3HBIX MECTax B
MHOTOMEpPHOM HPOCTpaHCTBE cBOMCTB. IIpu ncmonb3oBa-
HUM TPEXWICHHOH (pyHKIMM MOoTeph Ha BXOA OMU3HELaM
TIO/IAI0TCS JIBa N300pa’keHNsT OJJHOTO KJIacca M OJTHO M30-
OpakeHue Jpyroro kjacca. B pesynbrare 3T0O 1Mo3BOIISIET
Jy4mie moao0paTrh Beca, YTOOBI BEKTOPHBIC MPEICTaB-
JICHUSI CXOKMX HM300pa’KeHUI HaXOIWINCh ONmke Jpyr
K JIpYyTy, @ U300pa)KeHUsl Ipyroro Kjiacca — Jajblle OT
aux (puc. 1,¢ u d). [Toce 0Oy4eHus oauH U3 GIM3HEIIOB
UCIIOJNIB3YETCSl B CBA3KE C MHOTOMEPHBIM IIEPCENTPOHOM,
BBICTYIAIONIMM B KayecTBe Kiaccudukaropa (puc. 1,b).
ITomoGHast apXUTEKTypa CEeTH MO3BOJSIET KIacCHHUITIPO-
BaTh IISITh HanOoJIee paclpoCTPaHECHHBIX Pa3HOBUIHOCTEH
MXa ¢ TOYHOCTBIO nopsiaka 97,6 % [2].

Puc. 1. ApxuTektypa cHaMcKoii cetu (2); oaun n3 OnusHeroB 1 MLP-knaccuduxkarop (b); npencrasieHne BEKTOPOB H300paKESHHUI B JIBY-
MEPHOM IIPOCTPAHCTBE J10 00yuenus (¢) u nocie o0yuenust (d)
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Fig. 1. Architecture of the Siamese network (a); one of the twins and MLP classifier (b); 2D image vector representation before (¢) and

after (d) training

of recording and transferring metainformation. To reduce
them, a mobile application was developed. It allows one
to fill in most of the required parameters manually, while
some data, such as latitude, longitude and altitude, are set
automatically. Using the mobile application, one can take
pictures of sampling sites and samples and send them to
the platform for recognition. This made it possible to sig-
nificantly simplify the process of defining the moss type,
which is crucial for collecting metainformation and in
some cases creates difficulties even for experts. On the ba-
sis of the platform, several deep learning models were test-
ed to solve recognition tasks on a limited training dataset.
The current implementation uses the model of a Siamese
neural network with a triplet loss function. The Siamese
network comprises several twin networks joined by the
similarity layer (Fig. 1,a).
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The weights of the twins are the same, so the result
is invariant and ensures that similar images cannot be in
different locations of the multidimensional feature space.
When using the triplet loss function, the input consists of
three images, two of which belong to the same class, and
the third one belongs to another class. After evaluation, the
weights are chosen so that the vector representations of sim-
ilar images are closer to each other, and images of another
class are farther from them (Fig. 1,c and d). After training,
one of the twins is used in conjunction with a multilayer
perceptron as a classifier (Fig. 1,b). Such a network ar-
chitecture enables the classification of five most common
moss species with an accuracy of about 97.6% [2].

In the process of setting metainformation, each sam-
pling site has a unique ID, which is used to import data
on the concentrations of elements and compounds after
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B mponecce BHeceHHns MeTanH(pOpPMAIIUK TOYKAM OT-
6opa npod MPHCBANBAIOTCS YHUKAJIbHbBIC UICHTU(PHUKATO-
PBl, KOTOPbIE UCIIOJB3YIOTCS MOCIIE NPOBEICHUS aHAIN3a
00pa3IoB Ul UMIIOPTA JAHHBIX MO KOHIEHTPAIUAM 3lie-
MEHTOB M coennHeHuil. B pamkax rurardopmbl mpoBoasT-
Cs TIOUCK CTaTUCTUYECKUX aHOMAJIUH, TPOBEpKa MOITHOTHI
1 KOPPEKTHOCTH AaHHbIX. [loHas aBTOMaTH3aIMs JaHHO-
ro Mpouecca HEBO3MOXKHA, IMOCKOIBKY AaHOMAaaHH MOTYT
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HUMETb €CTECTBEHHBIH XapakTep U A IPHHATHS PEILCHUs
00 X BKJIIOYEHHH WJIM UCKIIOUCHUH TpeOyeTcs coraco-
BaHHOE MHEHHME YYacTHUKa W KoopaumHaropa. OmHOW u3
OCHOBHBIX 3a/1ad IIPY peai3alyy aTGopMbl OBIIO CBe-
JIeHuEe K MUHUMYMY HEOOXOTMMOCTH MCIIOIb30BaHUs CTO-
POHHUX CUCTEM. B HacCTOoALICEC BPEM YHACTHUKHU IIPOCKTaA
MOTYT HPOU3BOJUTH MaHUITYJSILMU C JaHHBIMH, CTPOUTD
JIOKaJIbHBIE M PErMOHANBHBIC KapThl 3arpsi3HEHUH, 3amy-

Puc. 2. Ilpumeps! cHUMKOB IIporpamm B miatdopme Google Earth Engine

IIJ

Puc. 3. [IporHo3 koHIEH-
Tpanuu MeIu Ha IpuMepe
Benrpama: a) nanuble MoO-
wuropunra; D) mporuos
monenu. OOmacte A —
LEHTpalbHas 4acTh TOPO-
Jla C BBICOKUM Tpa(HKOM;
B — xene3HomopoKHBIN
TEPMUHAT

[r.,.ll [T

LEERT: i'l I' 1

Fig. 3. Examples of predicting the concentration of Cu in Belgrade: a) monitoring data; b) prediction values. Area A represents the

central part of the city with high traffic; area B — a railway terminal

analyzing the samples. The platform allows searching for
statistical anomalies and checking the completeness and
correctness of data. Full automation of the given process
is impossible since anomalies can be of a natural kind and
the agreed opinion of the participant and the coordinator
is required for making a decision on their inclusion or ex-
clusion. One of the uppermost tasks in the implementation
of the platform was to minimize the need to use third-par-
ty systems. At present, project participants can manip-
ulate data, create local and regional pollution maps, run
prediction tasks and get analytical reports directly on the
platform. In addition to simple statistics and geo-indexes,
tools of a higher level, such as cluster analysis or principal
component analysis, are available. Users can build histor-
ical trends and make comparisons with the data of other

participants with the appropriate permission on their part.
For example, to better understand the global situation, the
median values of heavy metal pollution with bordering
countries and regions can be shown in one diagram.

Coordinators have access to all tools of ordinary par-
ticipants; in addition, they can perform group operations
with data, receive summary reports and create global pol-
lution maps.

Forecasting is an essential stage in environmental
monitoring to fill data gaps. A forecasting mechanism
based on machine learning and remote sensing data is im-
plemented within the platform.

Images of various satellite programs are utilized to ob-
tain so-called indexes, which act as additional data when
training the model and as basic data when conducting the
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CKaTh 3a/laud MPOTHO3UPOBAHUS U NOJYy4YaTb PA3IMUYHBIE
AHATMTHYCCKUE OTYCTHI HEMTOCPEICTBCHHO B ILTAT(POPME.
KpOMe l'[pOCTI)IX CTAaTUCTUYCCKHUX BBIKJIAAOK U T'COUHICK-
COB JOCTYIHBI MHCTPYMEHTHI 0OJee BBICOKOTO YPOBHS,
HalpuMep KJIaCTEpHbIA aHalU3 WK METOJl [NIABHBIX KOM-
MIOHEHT. Y MOJIb30BaTEIe €CTh BOZMOKHOCTh AaHAJIIU3UPO-
BaTh BPEMEHHBIE TPEH/bI U IPOBOJUTH CPAaBHEHHUE C JaH-
HBIMH JIPYTUX YYaCTHUKOB MPHU HAJIMYUHM COOTBETCTBYIO-
LIMX pa3pelIeHU C UX CTOPOHBL. Tak, 1JIs JIydInero oHu-
MaHU TII00aTHHON CHUTyallnd MOXKHO ITOKa3aTh HA OTHON
JuarpaMMe MeJMaHHbIE 3HAYE€HUs 3arpsi3HEHUS TSKEIbl-
MU METaJlJIaMHU C rpaHanmnMn CTpaHaMl/I u peFl/IOHaMI/I.

KoopanHatopam IOCTYNHBI BCE HHCTPYMEHTBI PsI0-
BBIX YYaCTHUKOB, KPOME TOTO, OHU MOTYT OCYILECTBIATh
prHHOBbIe onepauym C JJaHHBIMU, nonyanL CBOJHbIC OT-
YeTHl U CTPOUTH TII00ATBHBIE KapThl 3arPsS3HEHUH.

[IpornosupoBanue — Ba)KHBIH ATa KOJIOTHYECKOTO
MOHI/ITopl/IHFa, HO3BOH}I}0H1Hﬁ 3aIl0JIHATH npo6em)1 B aH-
HBIX. B pamkax mmardopmbl peaan30BaH MEXaHU3M IIPO-
THO3UPOBAHUS, OCHOBAaHHbINA Ha MPUMEHEHUH MAIIMHHOTO
06yqu1/151 COBMECTHO C JAaHHBIMHU AJUCTAHIIMOHHOI'O 30H-
JIUPOBaHUs 3€MJIH.

CHHMMKH pa3HbIX CIYTHUKOBBIX IPOTPaMM HCHOJb3Y-
OTCA IJId nonyqumI TaK Ha3bIBa€CMbIX HMHJICKCOB, KOTO-
pBIe SIBISIOTCS JOTIOTHUTENbHBIMA JTaHHBIMHU IIPH 00yde-
HUU MOJZIESTU U OCHOBHBIMH — P MOCTPOEHUU MIPOTHO34.

forecast. The Google Earth Engine platform, containing
data from dozens of different programs and products, is
used to calculate the indexes (Fig. 2).

Platform microservices are used to collect indexes,
build global and local models, select optimal parameters
and predict contamination. In the current implementation,
statistical machine learning models or deep neural net-
works are used depending on the amount of training da-
ta. We are focused on regression and classification tasks,
however, classification is prioritized since it becomes pos-
sible to apply balancing techniques for training datasets,
and a gradation of pollution levels is initially used when
building maps. For local and regional maps of some ele-
ments, the model accuracy reaches 90-95% [3] (Fig. 3).

To develop the platform, it is planned to enhance the
existing functionality, as well as to provide new opportuni-
ties. For example, the task of collecting and importing data
on the morbidity of the population to the platform arous-
es great interest, which would enable the comparison of
contamination levels and the number of certain diseases in
different areas within the platform.

AT THE LABORATORIES OF JINR
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Jlnst BBIUMCIEHUS] MHIEKCOB HCIONb3yeTcsl Iuardopma
Google Earth Engine, conepskamiast JaHHbIE JICCSITKOB pa3-
JIUYHBIX IPOTPAMM U MIPOAYKTOB (pHC. 2).

OTnenbHBIE MHKPOCEPBUCH THIAT(OPMBI HCTIONB3Y-
I0TCS U1t ¢cOOpa MHIEKCOB, IOCTPOCHHS DIOOATBHBIX H
JIOKQJIBHBIX Mojesel, 1moxdopa ONTHMAJIbHBIX Mapame-
TPOB U IPOrHO3UPOBaHUs. B Teky1el peaau3anuu B 3aBuU-
CHUMOCTH OT KOJIMYECTBA MCXOAHBIX JJAHHBIX MCIOJIB3YIOT-
Ca CTaTUCTUYCCKUC MOJCIIHM MalIMHHOI'O o6yqum[ J'II/I6O
TIyOOKre HeHpoHHBIE ceTH. PerratoTes 3a1aqu perpeccun
W KJacCU(UKAIMH, HO TOCIEAHNE OoJiee MPHOPUTETHBI,
TaK KaK IOABJISACTCA BO3MOXHOCTH HMCIIOJIB30BaHUs MCTO-
JIOB OaaHCHPOBKM 00ydJaromnie BEIOOPKHU, U M3HAYAIHHO
IIPU TIOCTPOEHHUH KapT HCIOJIb3yeTCs Tpajals ypOBHEH
3arpA3HCHUs. HpI/I IMOCTPOCHUM JIOKAJIIbHBIX U PETrMOHAJIb-
HBIX KapT HEKOTOPBIX 3JIEMEHTOB TOYHOCTh MOJENEH 10-
cruraet 90-95% [3] (puc. 3).

B rutanax pasBurtus miatgopmbl peaycMaTpUBaeTCs
HE TONIBKO YIIy4IIEHHE CYIIECTBYIOIIETO (PyHKIMOHAIA,
HO U TIPEJOCTaBICHUE HOBBIX BO3MOkHOCTEeH. Hampumep,
OoJIbILION MHTEpEC BBI3BIBAET 33j1a4a cOopa U IpeiocTaB-
JIeHUs] JaHHBIX IO 3a00J€BaeMOCTH HACEJECHUs, YTO MO-
3BOJIIIIO OBI B paMKax IIaT(hOpMbI ITPOBOIUTH CPAaBHEHHUE
YPOBHEI1 3arpsi3HEHHS M KOJIMYECTBA ONPEACICHHbBIX 3a00-
JIeBaHWH B Pa3INYHBIX PETHOHAX.
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CECCHA YYEHOIO COBETA OUAN

23-24 ceHTAGpA cocTtosnacb 130-a ceccuna
Y4yeHoro coBeta OWUAU noa npepcepaTenbCcTBOM
aupekTtopa UHctutyTa I. B. Tpy6HMKOBa 1 npodeccopa
Benopycckoro rocygapCTBeHHOro  yHUBepcuTeTa
C.4A.KunuHa.

I.B.TpybHukoB caenan BCECTOPOHHWW [OKnag, mMo-
cBALleHHbINn krtodeBbiM ana OUAN cobbituam 2021 .,
peLleHnsiM ceccum KomumTeTa NoONHOMOYHBIX NpeacTaBuTe-
nen OUNAN (mapt 2021 r.), xogy peanusauum CEMUNETHETO
nnaHa, 4esTenbHOCTU B cchepe pasBUTUS MeXayHapOLHO-
ro cotpyaHmyectsa MHctutyTa.

C poknagamy O pekoMeHAauusxX NPOorpaMMHO-KOH-
cynbTaTMBHbIX KomuTeToB BbicTynunu: W. Ueppys (MKK no
dusuke yactuu), M.Jlesutosuy (MKK no saepHon dusm-
ke), O.J1.Hagb (MKK no ¢unsnke koHAEHCUPOBaHHbIX cpesn).

Y4YeHbIln coBeT 3acnyLuan Hay4Hbli goknag «4etoipe
ctonna JIT®», npeacraenenHbin .M. KasakoBbiM, U go-
Knagbl MONoAplx y4eHblx, pekomeHaoBaHHble [KK.

Cocrosnocb Bpy4yeHne npemumn nm. b. M. ToHTekopBo,
a Takke OMMIOMOB nobeguTensM eXerofHoro KOHKypca
OUAN 3a nyywme HayyHble, Hay4YHO-MEeTOQUYECKME 1 Ha-
YYHO-TEXHUYECKME NpUKagHble paboThbl.

Ha ceccum 6binm o6bsaBneHbl BbIGOPbI Ha AOMKHOCTL
aunpekTopa NT®.

O6Wwue nonoXeHUs pPe3onuUU. Y4YeHblii COoBET
nobnarogapun npodgeccopa K.Bopyy B CBA3N C OKOHYa-
HMEeM cpoka ero npebblBaHWS Ha MOCTy conpenceaarens

| .
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Y4yeHoro coBeTa 3a 6e3ynpeyHyto paboTy, AvnnoMaTnyHoe
BeAeHMe ANCKYCCUM U BHUMaHMNE K KaXXOOMY MHEHMUIO.

Mo npepnoxenuto anpektopa OUNAN YueHbin coset
n3bpan C.A.KunuHa conpencepmatenem Y4YeHoOro coeta
CPOKOM Ha Tpu roga, Ha4yMHas ¢ 3TON CeCCuMm.

3acnywas goknag anpektopa ONAN T B. TpyOHukoBa,
Y4eHbIii COBET BbICOKO OLEHUIT NPOrpecc B peanusaunm ce-
MUIETHErO MraHa, B 0COOEHHOCTM Mo hrnarMaHCcKMm npo-
eKTam, OTMETWU BO3POCLUYI0 aKTUBHOCTb W pe3ynbraTthbl B
obnacTu pasBuUTUS MeXZYyHapOAHOro COTpyAHMYECTBa, [0-
cTurHyTble MHcTuTyTOM B 2021 1., @ Takke nogaepan opu-
eHTupoBaHHOCTb OUANM Ha paclumpeHne HayyHoro napT-
HEpCTBa M Ha ero pasBuUTME Kak MEeXAYyHapOAHOW Mexnpa-
BUTENbLCTBEHHOWN NCCIEeA0BaTENbCKOM OpraHn3aunm.

PekomeHpauuu B cBasu ¢ paboton MKK. YueHbin
cosert 3acnywan pekomeHaaumm MKK, npuHaTeie Ha 3ace-
naHnax komuTeToB B MoHe 2021 r. Bcemu MKK 6bina npu-
MEHeHa HOBasi CXxema OLEHKW, NPeAnoXeHHast AnpeKkunemn
ONAN, pna knaccudmkauum NpoeKkToB MO TPEM KaTero-
pusm («Ax», «B» n «C»), ocHoBaHHasi, B NepByto ovepenp,
Ha Hay4HbIX LOCTUXEHUAX, 3PEPEKTUBHOCTU, BIUSHUM U
3ameTHocTu rpynn OUAWN. MpoekTbl Gbinn yTBEPXOEHDI
auvpekunen ONAN oo koHua TekyLlero ceMuneTHero nna-
Ha (8o KoHua 2023 1.) ¢ y4eTOM TOro, YTO Te NPOEKTHI, KO-
TOpble BOWAYT B criedytowuii CEMUnNeTHUI nnax, éyayTt no
YMOSYaHWIO NPOAMEHbI A0 KOHLA 3anpoLLUEHHOro nepuoaa.

Qdu3uka Yacmuy. Y4eHbli COBET OTMETUI Nporpecc
B peanusaumm npoekta NICA, B 4acTHOCTM BBOA B 3KC-

On 23-24 September, the 130th session of the JINR
Scientific Council was held under the chair of JINR
Director G.Trubnikov and Professor of the Belarusian
State University S.Kilin.

G.Trubnikov delivered a comprehensive report
covering information about decisions of the latest session
of the JINR Committee of Plenipotentiaries (March 2021),
results and achievements of JINR, as well as recent events
in the field of JINR’s international cooperation.

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

The Scientific Council heard the scientific report “Four
pillars of BLTP” presented by D. Kazakov and the reports of
young scientists recommended by PAC.

The award of the Bruno Pontecorvo Prize and the
award of the JINR annual prizes for best papers in the
fields of scientific research, instruments and methods, and
applied research were presented.

At the session, new elections of the Director of BLTP
were announced.

General Considerations of the Resolution. The
Scientific Council thanked C.Borcea, on the completion
of his tenure as Co-Chair of the Scientific Council, for his
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impeccable work as Co-Chair of the Scientific Council, his
tactful moderation of debates and his meticulous attention
to every opinion.

Having considered the JINR Director’s proposal,
the Scientific Council elected S.Kilin as Co-Chair of the
Scientific Council for the period of three years starting from
this session.

The Scientific Council took note of the comprehensive
report by JINR Director G. Trubnikov. The Scientific Council
appreciated the progress in the implementation of the
Seven-Year Plan, especially as to the flagship projects. The
Scientific Council acknowledged the increased activity and
outcomes of the international cooperation development
achieved by the Institute this year. The Council supported
JINR’s development as an international intergovernmental
research organization and the extension of its partnership.

Recommendations in Connection with the PACs.
The Scientific Council took note of the recommendations
made by the PACs at their meetings in June 2021. All three
PACs followed the new evaluation scheme as proposed
by the JINR Directorate aiming at classifying projects into
three categories (A, B and C) primarily based on their
scientific merit, as well as the performance, impact and
visibility of JINR groups. Following the directive of the
JINR Directorate, the projects were approved till the end
of the current Seven-Year Plan (end of 2023), with the
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nryaTauuio 3NeKTPUYECKNX NOACTAHLUIA, MOATOTOBKY LIEH-
TparnbHON KPUOTEHHOW CTaHLUMK, yCTaHOBKY 060pynoBaHus
B HOBOM KOMMPECCOPHOM KOpIycCe, a Takke BBOA, B 3KCMI1y-
aTauuio HOBbIX OCHOBHbIX 34aHWN. YYeHbIi COBET NpUBET-
CTBOBaI 3aBeplLUeHNe MOHTaXa KaHana TpaHCMNopTUPOBKU
nyyka ot BycTtepa K HyKIOTPOHY U NiaHbl Ha BTOPOW CeaHc
6yctepa B 2021 r. CoBeT no3gpasur KOMaHay yckoputens
C BBOOOM B 3KCMyaTauuto kaHana OycTep—HYKIOTPOH u
C yCMeLUHbIM 3aBepLUeHeM paboTbl MO TPAHCNOPTUPOBKE
ny4yka MOHOB Xene3a oT BycTepa K HYKIOTPOHY MO 3TOMY
KaHany, a Takke ogobpun poct konnabopaumm MPD 1 noa-
rotoBky getektopa MPD ans nepsbix doun3n4eckmnx name-
peHuii npu 3anycke komnnekca NICA.

Mo pekomeHpaumm MNKK YyeHsbii coBeT opgobpun y4a-
ctme ONAN B akcnepumente T2K-Il dasbl Il go koHua
2023 r. ¢ pentuHrom «B» 1 oxupaaer otyeta o xoae pabo-
Tbl Yepes rofl. Y4YeHhblii COBET PEKOMEHA0BAN PYKOBOACTBY
VHCTUTYTa Npu COCTaBMeHUU CreayroLlero CeMurneTHero
nnaHa MMeTb B BMAy TO, YTO BO3MOXHOe y4dacTtne OUAN
B Oyaywem kpynHomaclutabHom akcnepumeHTe Hyper-
Kamiokande gomkHo ObITb OTAENEHO OT yyacTus B 3KCne-
pumeHTe T2K-II.

YuuTbiBas BaxkHOCTb obsizatenscte OVAN no mo-
aepHusauun getektopa CMS, YueHbin coOBET nogaepxan
pekomeHgaumio NMKK ogobpute yyactue OUNAN Bo BTOpOM
aTane MogepHusauum getektopa Ao koHua 2023 r. ¢ pen-
TUHTOM «A».
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YyeHbllt coBeT pasgenun o3abodeHHocTb KK He-
XBaTKOW KagpoB Afsi aHanm3a AaHHbIX M MOAENMpoBaHus
B akcnepumeHTe BM@N, npusHaB 6Gonbluyto BaKHOCTb
ycnelwHon pabotbl aetektopa BM@N B nepsom ceaHce
YCKOPUTENBLHOTO KOMMIEKCa, BKIodas byctep, U nopaep-
xan pekomeHgauuto MNMKK o npogomkeHumn npoekta BM@N
00 KoHua 2023 1. ¢ penTUHIOM «A».

Y4YeHbI COBET OTMETUI BaXkHYH porb rpynnsl OUAN
B paspaboTke M CO3[4aHWM OCHOBHbIX CyOOETEKTOPHbIX
cuctem yctaHoBkm COMET, a Takke 3ameTHoe y4vacTtue
OUAN B koopaAMHALMN UCCNEA0OBaHNUIA 1 yNpaBneHnn Mex-
[yHapoaHbIM COTPYAHMYECTBOM U 0400pwun pekomeHaa-
umto MNKK o npogneHumn npoekta go koHua 2023 r. ¢ pen-
TUHIOM «A», OXnaasi OTYET O XO4e ero peanvsaummn yepes
rog.

Y4eHbIn COBET BbICOKO OLIEHWN 3HAYUTENbHbIN BKNag,
kornektnea OUAW B npoekTMpoBaHue, CTPOUTENbCTBO,
KCMnyaTaumio U TeXHU4Yeckoe OOCMyXuBaHWE CMeKTpo-
metpa NA62, a Takke pesynbraTbl aHanusa HabopoB
nanHbix 2016-2018 rr., B KOTOpOoM 3admkcupoBaHo 20 co-
ObITUI-KaHAMAATOB PELKOro pacnaga KaoHa K*—TTtv v,
Coset nogaepxan pekomeHgaumio KK ogobputb yua-
ctme OUMANM B akcnepumeHte NAG2 fo koHua 2023 r. ¢
penTuHrom «By».

Y4yeHbln coeT nosgpasun komanHgy ALPOM-2 c
yCreLUHbIM 3aBepLUEeHNEM aHanu3a AaHHbIX 1 nybnukauuen
pe3ynLTaToB M3MEPEHUA aHanu3vpyoLllen crnocobHOCTH,
KOTOpble MMEeKT 0COD0e 3HaYeHve Afsi 3KCNEepVMEHTOB

understanding that for those projects that will be included
in the next Seven-Year Plan, the approval will automatically
be extended till the end of the requested period.

Particle Physics. The Scientific Council acknowledged
the progress in realization of the NICA project, in particular,
in commissioning of power substations, preparations of the
central cryogenic plant, installation of equipment in the new
compressor building, and commissioning of the main new
buildings. The Scientific Council welcomed the completion
of the installation of the beam transport channel from the
Booster to the Nuclotron and the plans for the second
Booster run in 2021. The Scientific Council congratulated
the accelerator team on the commissioning of the Booster—
Nuclotron channel and on the successful transfer of the
beam of iron ions from the Booster to the Nuclotron through
this channel. The growth of the MPD Collaboration and
the preparation of the MPD detector for the first physics
measurements at the start of NICA operations were also
appreciated.

The Scientific Council seconded the PAC’s recom-
mendation to approve JINR'’s participation in the T2K-II
phase Il experiment till the end of 2023 with ranking B and
with a progress report in one year. The Scientific Council
recommended that the JINR management when defining
the next JINR Seven-Year Plan should take into account
that a possible JINR’s participation in the future large-scale
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Hyper-Kamiokande experiment should be decoupled from
the one in T2K-II.

The Scientific Council recognized the importance
of JINR’s obligations in the upgrade of the CMS detector
and endorsed the PAC’s recommendation to approve
the JINR'’s participation in the second phase of the CMS
detector upgrade till the end of 2023 with ranking A.

The Scientific Council shared the PAC’s concern about
the lack of personnel for the data analysis and simulations in
the BM@N experiment. The Council acknowledged the high
importance of the BM@N detector successful operation in
the first run of the accelerator complex including the Booster
and supported the PAC’s recommendation for continuation
of the BM@N project till the end of 2023 with ranking A.

The Scientific Council recognized the important role of
the JINR group in the development and construction of the
main subdetector systems of the COMET setup, together
with JINR’s visible participation in the research coordination
and management of the international collaboration. The
Council endorsed the PAC’s recommendation for conti-
nuation of the project until the end of 2023 with ranking A
and with a progress report in one year.

The Scientific Council appreciated the significant
contribution of the JINR team to the design, construction,
operation and maintenance of the NA62 spectrometer, as
well as the results of the 2016-2018 datasets analysis that
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JLab, n nogaepxan pekomerngauuto NKK o npogneHumn akc-
nepumeHta ALPOM-2 go koHua 2023 1. ¢ penTUHIoM «Ay.

OtHocutenbHo y4vactusas OUAN B akcnepumeHTe
STAR Hapsigy c BKNagom rpynnbl B CO34aHNe 1 00CnyXu-
BaHMe [eTeKTopa C MOMEHTa ero 3anycka, B pa3paboTtky
nporpaMMHOro obecnevyeHnst U aHanua AaHHbIX YYeHbIN
COBET OTMETMUIT, YTO OrpaHNYEeHHOE BMUSIHWNE U 3aMETHOCTb
koMmaHabl OUAW 3a nocnegHue Tpu roga He COOTBETCTBY-
toT umcneHHocTn (33 yernoseka) rpynnbl (FTE 21). Tak
KaK OnbIT, MOMyYEHHbIN KOMaHOoW, UMEET NPMMEeHeHNe B
npoekte NICA, YyeHbiln coBeT cornacurcs ¢ MNMKK B Tom,
4YTO KOMaHZe criefyeT NOCTENEHHO NePeopUEHTUPOBATLCH
Ha akcnepumeHTbl NICA, ogobpue pekomeHgaumio MKK o
npopomkeHnn yyactns OUAN B akcnepumeHTe STAR o
KoHua 2023 r. ¢ pedTUHIoM «B».

Y4yeHbI coBeT nogaepxan nnad rpynnsl OUNAN no
MoAepHM3aUnM NPOTOHHOIO MONsIPUMETPA 3KCNepUMeHTa
DSS ansa namepennii nonspusoBaHHbIX AENTPOHOB U MpPo-
TOHOB Ha HYKIOTpoHe n pekomeHgauuio MNKK o npoaneHun
akcnepumeHTa DSS go koHua 2023 1. ¢ perTUHIroM «By.

YueHbin coBeT ogobpun nnaxbl rpynnsl OUNAN no yya-
ctuio B moaepHusaumn HADES un cdusnueckom aHanuse
p + p-OaHHbIX, OTMETUB OTHOCUTENBHO HEBOMbLLOW COCTaB
komaHabl OUNAWN, aktyansHocTe HADES n CBM gnsa duan-
yeckux nporpamm MPD 1 BM@N v cuHepreTudeckuii no-
TeHUmnan 3TMx 3KCNEPUMEHTOB. YUYeHbI COBET COrnacurcs
¢ pekomeHaaumen MNMKK o6beanHutb komaHasl OUAN, yua-
cteytowme B HADES n CBM, B ogHy, OpUEHTUPOBAHHYO
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Ha vccnegoBaTenbCKylo nporpammy akcnepumeHta CBM,
1 npogomkuTe yyactne OUAUN B akcnepumeHte HADES
00 koHua 2023 1. ¢ penTUHIrom «By.

OTMeTVB HOBble pesynbTaTtbl, MOMy4YeHHble B Mpo-
rpaMMe 3HEepPreTU4eckoro CKaHWPOBaHUS 3JKCMepUMeHTa
NA61, n yyactue rpynnsl OUNAN B moaepHM3aummn ycrta-
HoBkM NAG1, YueHbin coBeT npuaHan aktyansHocTs NAG1
anga npoekta NICA, a Takke BO3MOXHbIE MpenmyLlecTBa
0oby4yeHVs MOnoAbIX uccrnegoBaTenen B paMmkax AaHHOro
aKcrnepuMeHTa ans ux ganbHenwen pabotsl Ha NICA, n
nogaepxan pekomeHgauuio NMKK o npogomkeHnn yyactua
ONAN B akcnepumeHTe NA61 go koHua 2023 . ¢ penTuH-
rom «B».

Y4eHbIln COBET BbICOKO OLEHUI NMpOrpecc B peanvaa-
umn npoekta «lpeunsnoHHas nasepHas MeTpororia ans
ycKopuTEenemn n AeTEKTOPHbIX KOMMMEKCOB» U paclunpeHne
MCMONb30BaHUS MNPELM3NOHHBIX Na3epHbIX WHKIMHOME-
TpoB (MJ1IN): yeTbipe Gbinu ycTaHoBNEHbI B TyHHene LHC,
ewe aea vcnoneaytotea anga getekropa VIRGO. YyeHbin
coBeT nogaepxan yyactue rpynnsl OUAN B pernctpauum
YrMOBbIX MUKPOCEWCMUYECKUX HAKMOHOB 3EMHOW MOBEPX-
HocTu ans konnangepoB NICA, LHC n FCC, a Takke uc-
nonb3oBaHue koMnakTHbIX M1 ana npoekta «Teneckon
OnHwTeHay, ogobpus pekomeHgauuio MNMKK o npoaneHun
npoekTa Ao koHua 2023 . ¢ penTUHIoM «Ay.

Y4eHblIi COBET C yAOBNETBOPEHNEM OTMETUI BaXKHbIE
HayyHble pesynbTatbl, nomnyyeHHble rpynnamu OUAN,

led to the observation of twenty candidate events of the
rare kaon decay K*—m*vv. The Council supported the
PAC’s recommendation to approve JINR’s participation in
the NA62 experiment till the end of 2023 with ranking B.

The Scientific Council congratulated the ALPOM-2
team for having successfully finalized the data analysis
and for publishing the results of the analyzing power
measurements which are of particular relevance to the JLab
experiments. The Council supported the PAC’s recommen-
dation for continuation of the ALPOM-2 experiment till the
end of 2023 with ranking A.

The Scientific Council noted that JINR has been
participating in the STAR experiment since its inception and
has contributed to the construction and maintenance of the
detector, to the software development and data analysis.
The Scientific Council noted that the limited impact and
visibility of the JINR team over the past three years is
disproportionate with the group of 33 members (FTE 21).
As the experience gained by the team has application in the
NICA project, the Scientific Council concurred with the PAC
that the team should gradually shift its focus to the NICA
experiment and endorsed the PAC’s recommendation for
continuation of JINR’s participation in the STAR experiment
till the end of 2023 with ranking B.

The Scientific Council supported the JINR group’s plan
to upgrade the proton polarimeter of the DSS experiment
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for measurements with polarized deuterons and protons at
the Nuclotron and endorsed the PAC’s recommendation for
continuation of the DSS experiment till the end of 2023 with
ranking B.

The Scientific Council supported the JINR group’s
plans to participate in the HADES upgrade programme
and in the physics analysis of p+p data. The Council
noted the relatively small size of the JINR team, the
relevance of HADES and CBM to the MPD and BM@N
physics programmes and a possible synergy between
these experiments. The Scientific Council seconded the
PAC’s support for the plans of merging the JINR groups
participating in HADES and CBM into one focusing on the
research programme of the CBM experiment, as well as the
recommendation for continuation of JINR’s participation in
the HADES experiment till the end of 2023 with ranking B.

The Scientific Council noted the new results obtained
from the energy scan programme of the NA61 experiment
and the involvement of the JINR group in the upgrade of
the NA61 setup. The Council recognized the relevance of
NAG61 to the NICA project and a possible benefit of having
young researchers trained in the framework of the NA61
experiment for the NICA project, so the Council supported
the PAC’s recommendation for continuation of JINR’s
participation in the NA61 experiment till the end of 2023
with ranking B.
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yyactBoBaBwuMKN B 3kcrnepumeHTax ALICE, ATLAS wu
CMS Ha LHC.

Sl0epHasi ¢bu3uka. YYeHbli COBET OTMETUI, 4TO
BBOZ, B 3Kcnnyartauutio abpukm CBEPXTSKENbIX 3reMeH-
ToB (CT3), mogepHusaumsa umknoTpoHa Y-400M, a Takxke
CO3[aHuNe 3KCMepUMEHTarnbHbIX YCTAHOBOK HOBOMO Mo-
KoneHust ana pabotbl Ha yckoputensax JIAP pacwuipunu
BO3MOXHOCTU npoBeaeHuss B ONAN dyHaameHTansHbIx
A0epHO-OM3NYECKMX 1 NPUKNALAHBIX UCCNIEA0BAHMI Ha Bbl-
covainLleM YpOBHE B LLUMPOKON konnabdopawumnm ¢ Hay4YHbIMU
LeHTpaMu rocyaapcTB-4neHoB VIHCTUTyTa n Apyrnx cTpa,
3aMHTEPECOBaHHbIMM B MNPOBEAEHUN WCCNELOBaHWA B
[yGHe.

Y4yeHbI coBeT 0cob0 BblAENUN pe3ynbraTbl NepBbIX
aKcnepumMeHToB Ha dabpuke CTO no mony4veHuto M3oTo-
nos Fl (dpnepoBusa) n Mc (MOCkoBMS) B peakumsaxX CUHTe-
3a 48Ca+242Pu 1 48Ca+243Am COOTBETCTBEHHO, a TaKke
noaaepxan nporpammy JeTanbHOro W3yvyeHus paguo-
aKTMBHbIX CBOWCTB M30TOMOB OT Lr (noypexcus) go Mc B
2022-2023 rr.

Y4eHbIn coBeT 0aobpun NPoAOIHIKEHNE IKCNEPUMEH-
TOB MO QO-, 3- U Y-CNEKTPOCKOMMUN U30TOMOB TpaHcdepmMmume-
BblX 3NIEMEHTOB C UCMNonb3oBaHuem cenapatopoB SHELS
n MHC-2, koTopble NO3BONAT MOMYYNTb AAHHBLIE O CTPYK-
Typax a4epHbIX YPOBHEN. VI3ydeHne XMMn4ecknx CBOWCTB
HOBbIX 3MTEMEHTOB U CBSI3@HHbIX C HUMWU PENSATUBUCTCKUX
aphekTOoB — elle ofHa Lenb 3KCNEPUMEHTOB, NMPOBO-
oumbix B JIAP. [Ona atoro B 3aKcnepuMeHTanbHOM 3arne
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[LI-280 6bin ycTaHOBMNEH HOBbLIV ra30HAMOMHEHHbIV cena-
patop M'HC-3.

Y4eHbIn COBET OTMETUI, YTO IKCTIEPUMEHTBI MO N3yye-
HUKO MacCOBO-3HEPreTUYECKoro pacnpeneneHmst cocTaB-
HbIX cucteM ¢ Z=114-120, o6pa3oBaHHbIX B peakumsix
¢ nyukamu 52.54Cr, 48Ti, 8Kr n 68Zn, nossonar oueHUTb
BKNaz KBa3nAeneHns B CEYEHUS 3axBara, YTo Ype3Bblyan-
HO BaXXHO ANsi NNaHMpyeMbIX 3KCMEPUMEHTOB MO CUHTE3Y
HOBbIX CBEPXTSIKENbIX anemeHToB ¢ Z=119 1 120.

OcHoBHble aTanbl paboTbl B pamKax Tembl Mo Aarnb-
HelLleMy COBEPLLUEHCTBOBAHMIO YCKOPUTENBHOIO KOMMIIEK-
ca 1 uccnepgosaTtenbCkux yctaHoBok JTAP HanpaeneHsl Ha
noBbILLEeHVEe cTabuneHol paboTbl yCKopUTENeW, yBenuye-
HME MHTEHCUBHOCTM U ynyulLEHWe KavyecTBa Ny4KoB NOHOB
Kak CTabunbHbIX, TaK U PaguOaKTUBHBIX HYKNWAOB B AMa-
nasoHe aHeprum ot 5 Ao 60 MaB/HyKNOH Npu CHXEHWM
ux aHeprosatpat. OCHOBHas Lienb 3ToW paboTbl — cyLe-
CTBEHHO MOBbICUTb 3(PPEKTUBHOCTbL NMPOBEAEHNS AKCNEPU-
MEHTOB MO CUHTE3Y CBEPXTSKENbIX ANIEMEHTOB 1 U3YYEHUIO
MX CBOWCTB, @ TakXke NOMy4YeHuto Nerknx siaep Ha rpaHue
HYKMOHHOWN CTabunnbHOCTHU.

Y4eHbIi coBeT ogobpun pekomernagaumm MNMKK no npoa-
neHuio TeM «CUHTE3 1 CBOWCTBA CBEPXTSDKENbIX 3rIeMEH-
TOB, CTPYKTYpa siiep Ha rpaHuuax HyKInoHHOW cTabunbHo-
cTu» 1 «Pa3Butne yckopuTenbLHOro KOMMIeKca n akcnepu-
MeHTanbHbIX yctaHoBok (DRIBs-IIl)» Ha 2022-2023 rr. ¢
nepBbIM MPUOPUTETOM.

The Scientific Council appreciated the progress in
the realization of the project “Precision laser metrology for
accelerators and detector complexes”. The use of Precision
Laser Inclinometer (PLI) is growing: four PLIs have been
installed in the LHC tunnel and two more PLlIs are already
used for the VIRGO detector. The Scientific Council
supported the group involvement in the registration of the
angular microseismic tilts of the earth’s surface for the NICA,
LHC and FCC colliders, as well as the use of compact PLIs
for the “Einstein Telescope” project. The Council endorsed
the PAC’s recommendation for continuation of the project
till the end of 2023 with ranking A.

The Scientific Council noted with satisfaction the
important scientific results obtained by the JINR groups
participating in the ALICE, ATLAS and CMS experiments
at LHC.

Nuclear Physics. The Scientific Council noted that
the start of experiments at the Superheavy Element (SHE)
Factory at FLNR, the key element of which is the DC-280
cyclotron, had been an important event for JINR. The
Scientific Council also noted that the commissioning of
the SHE Factory, the upgrade of the U-400M cyclotron, as
well as the creation of new-generation experimental setups
for operation at the FLNR accelerators scale up JINR’s
capacities for carrying out fundamental nuclear physics and
applied research to the highest level in wide collaboration
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with scientific centres of the JINR Member States and other
countries interested in conducting research in Dubna.

The Scientific Council particularly highlighted the results
of the first experiments at the SHE Factory in production
of FI (flerovium) and Mc (moscovium) isotopes in fusion
reactions 48Ca+242Py and 48Ca+243Am, respectively,
and supported the programme for a detailed study of
radioactive properties of isotopes from Lr (lawrencium) to
Mc in 2022-2023.

The Scientific Council also supported the continuation
of the experiments with a-, - and y-spectroscopy of
isotopes of transfermium elements using the SHELS and
DGFRS-II separators, which are to obtain data about their
nuclear levels. The study of chemical properties of the new
elements and relativistic effects associated with them is
another purpose of the experiments carried out at FLNR,
for which a new gas-filled separator DGFRS-III has already
been installed in the experiment hall of DC-280.

The Scientific Council noted that the experiments
studying mass-energy distribution of composite systems with
Z from 114 to 120 formed in reactions with 52-54Cr, 48Ti, 86K,
and %8Zn beams make it possible to assess the contribution
of quasi-fission to the capture cross sections. Carrying out
such experiments is extremely important for the synthesis of
new superheavy elements with Z=119 and 120.
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YyeHbllt coBeT nogaepxan pekomeHgauuto MKK o6
OTKPbITUM NpoeKTa «VccneqoBaHne SMUCCUN MIHOBEHHbIX
HewnTpoHoB B geneHun gaep (ENGRIN)» B 2022 r. NpoekTy
NPUCBOEH PENUTUHT «B» CPOKOM Ha OWH rof C y4eToM BO3-
MOXXHOCTW €ro AanbHENLIEero NpoaneHuns.

Y4yeHhlin coBeT ogobpun pekomerngaumto MKK o npoa-
neHun npoekta «KccnegoBaHue rny6oKONOAKPUTUHECKUX
3NEKTPOSAEPHBIX CUCTEM U OCOOEHHOCTEN X MPUMEHEHMS
ONs NPOU3BOACTBA 3HEPrvM, TpaHCMyTauuum oTpaboTaH-
Horo gaepHoro Tonnuea (E&T&RM)» po koHua 2023 r. ¢
penTUHroM «By».

Qdu3uka KOHOeHCUpPOBaHHbIX cpPed. YUeHblil CoBET
onobpun npoeeaeHne BHeovepeaHon ceccum MKK no du-
31Ke KOHOEHCMPOBaHHbIX cpef, cocTosBLuencs 29 anpens
2021 r. » HanpaBneHHON Ha MPUOPUTM3ALMIO MPOEKTOB
OUNAN no Tpem kateropusim, a Tarke nobnarogapun MNMKK
3a MpodoMmKeHne aTon paboTbl Ha odepenHoun, 54-in cec-
cum, coctosaBlenca 28 moHa 2021 r, n 3a NOATOTOBKY
UTOrOBOrO NPUMOPUTETHOrO nepeyHsi npoektos ONAN B 06-
nactu or3nKyM KOHAEHCUPOBAHHBIX Cpef Nocne ux aetanb-
HOro paccMOTPEHUS.

Y4eHbln COBET NPMBETCTBOBaN MPOAOIIKAIOLLYIOCS
npopaboTKy KOHLENUMM HOBOMO MCTOMHUKA HEeNTPOHOB
OUAN «HenTyH». B yacTHoCTH, BbINO OTMEYEHO, YTO B
cooTBeTCcTBUM C pekomeHpauuamm [KK pykoBogcTtsom
JIH® 6bina nogrotoBneHa 06HOBNEHHaA AOPOXHAS KapTa
npoeKTa No CO3AaHMI0 HOBOTO MCTOYHUKA HENTPOHOB AnNS
yTBepxaeHus pykosogctsoM OUAU n MK «Pocatom», uto
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no3BonuT HavaTb paboTbl No nposeaeHuio HAOKP B yactu
CO30aHus TBAMOB C TOMMIMBOM Ha OCHOBE HUTpMAA HeNTy-
HWUS 1 NO NOArOTOBKE TEXHWYECKOro 3aaHns Ha pa3paboT-
Ky 3CKM3HOro npoekTta peaktopa «HenTyH». Y4yeHbin coBeT
pasgenun mHexue MNKK o HeobxoamMMocTy npeacTaBuTb Ha
cnepytoweit ceccum MKK noapo6Hbii goknag no HAOKP, a
Takke oTY4ET 06 OCHOBHbIX 3rIEMEHTax KOHCTPYKLMM XONOA-
HbIX 3amegnuTenen, NepBMYHON HEUTPOHHOM ONTUKK 1 pa-
OVaLMOHHONM 3almTbl Kak HEOTHbEMITEMbIX COCTaBMSOLLNX
WCTOYHMKA HENTPOHOB.

Y4yeHblh coBeT coBmecTHo ¢ KK nogaepxan ganb-
Helillee pa3BMTUE MaroyrnoBOro paccesiHns Ha AeNcTBy-
owem 1 dygyuwiem UMMNynbCHOM WCTOYHWKE HEWTPOHOB,
pekoMeHOoBaB, B 4aCTHOCTM, NPOAOIMKMTL paboTbl Mo
MOZEPHM3aLIMN OCHOBHbIX y3roB Andpaktometpa FOMO un
npeacTaBuTb AeTanbHy Mporpammy ero MoaepHusaumum
Ha crnepyoLel Ceccum.

Y4eHblii coBeT ogobpun pekomeHaaumto MKK o npoa-
neHumn Tembl «PagmnaumoHHo-um3nyeckne, pagmoxmmmye-
CKMEe M HaAHOTEXHOIOrM4Yeckne MCcrneaoBaHUsa Ha mnyykax
YCKOPEHHbIX TSKenbIX MOHOBY Ha 2022—2023 rr.

Y4eHbii coBeT nogaepxan npeanoxexuve MNKK gonon-
HUTENbHO OOCYAWNTb NOAXOAbl K Ha3HAYEHUIO pPeLeH3eH-
TOB MPU pacCMOTPEHUN NPOEKTOB Ha CrneayLlen ceccum
KomuTerta.

YyeHbin coBeT nobnarogapun MKK 3a npoeeaeHue
NnepBOM CeccUn BUPTyarbHbIX MNpPe3eHTaunii Momnoabix
yYeHbIX, KoTopasi BO30OHOBUNA NpakTUKy NpeacTaBneHus

The further development of the FLNR accelerator
complex and research setups includes modernizing and
developing the FLNR cyclotron complex and creating
new physics facilities. The main stages of the theme
are aimed at increasing the stability of accelerators,
increasing the intensity and improving the quality of the
ion beams of both stable and radioactive nuclides in the
energy range from 5 to 60 MeV/nucleon, while reducing
their energy consumption. The main purpose of the work
within the theme is to significantly increase the efficiency
of experiments for synthesizing superheavy elements and
studying their properties, as well as for producing light
nuclei at the drip lines.

The Scientific Council endorsed the PAC’s
recommendations for extending the themes “Synthesis
and properties of superheavy elements, the structure of
nuclei at the limits of nucleon stability” and “Development
of the FLNR accelerator complex and experimental setups
(DRIBs-III)” for 2022—-2023 with the first priority.

The Scientific Council endorsed the PAC’s recommen-
dation for launching “Investigation of prompt fission neutron
emission in fission (ENGRIN)” in 2022 as B-ranked project
for one-year period and considering its possible further
extension.

The Scientific Council supported the PAC’s
recommendation for extending the B-ranked project “Study
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of deep subcritical electronuclear systems and possibilities
of their application for energy production, transmutation
of radioactive waste and research in the field of radiation
material science (E&T&RM)” until the end of 2023.

Condensed Matter Physics. The Scientific Council
noted with satisfaction the extraordinary meeting of
the PAC for Condensed Matter Physics held on 29 April
2021 and aimed at prioritization of JINR projects into
three categories. The Council also thanked the PAC for
continuing this activity at its regular 54th meeting held
on 28 June 2021 and for completing the priority list of the
JINR projects in Condensed Matter Physics following their
detailed reviewing.

The Scientific Council welcomed the ongoing
progress of the new neutron source of JINR — Neptune.
In particular, the Scientific Council noted that, following the
previous PAC’s recommendations, FLNP had updated the
roadmap for the development of the new neutron source
for approval of the JINR management and Rosatom State
Atomic Energy Corporation. The approval of the roadmap
will enable R&D activities of developing fuel elements with
neptunium-nitride-based fuel and of preparing technical
specifications for a conceptual design of the Neptune
reactor. The Scientific Council agreed with the PAC that
a detailed report on the R&D activities of developing fuel
elements and preparing a conceptual design of the Neptune




CECCHA YYEHOIO COBETA OUAN

CTEHAO0BbLIX COOOLLEHUIA, NMPUOCTAHOBIIEHHYIO B CBA3U C
naHgemven, n npegnoxun asym apyrum lNMKK ncnonbso-
BaTb 3TOT OMbIT.

HayuyHbin poknag. VYdyeHblh coBeT nobnaroga-
pun aupektopa JIT® [.W.KasakoBa 3a poknag o pa-
6oTe Jlabopatopum Teopetuyeckon cdusmkm mm. H.H.bo-
ronto6oBa, B KOTOPOM noapobHO pacckasaHo 06 ycnexax no
BCEM OCHOBHbIM HarnpaBneHWsM UCCNenoBaHUA, NPOBOAU-
MbIX B JIT®: bnanke BbICOKMX SHEPrUIA, SAEPHON husmke,
TEOPWM KOHAEHCUPOBAHHOIO COCTOSHWSA, MatemaTu4ecKomn
dur3nke, a Takke B Hay4HO-OPraHW3aLMOHHOW WM Hay4HO-
NPOCBETUTENbLCKON paboTe.

Y4YeHbIn COBET OTMETUIT BbICOKMI YpOBEHb LOCTMI-
HYTbIX Hay4HbIX pesyrnbraTtoB, GOMbLUMHCTBO M3 KOTOPbIX
ABNSOTCA MUPOBBLIMU, U TO, 4TO JlabopaTtopusi TeopeTuye-
CKOM (PU3MKUN 3aHUMAET NepBoe MeCTO B MUPOBOW Hay4HOW
NMOBECTKE BO MHOIMMX obracTsix, ogobpun coTpyaHUYecTBO
JIT® ¢ nabopatopusmmn OUNAN, nmetowmmm akcnepumMeH-
TanbHyto 6a3y, B YaCTHOCTW, B pamkax criarMaHCcK1x npo-
eKToB, AeATenbHocTb JIT® no opraHM3auum HayYHbIX KOH-
dhepeHLMn 1 KON ANS MOMoAbIX YYEHbIX, YKPENNALLY0
ctaryc JIT® kak ogHOro m3 BedyLUX MWPOBBLIX LIEHTPOB
TEoOpeTUYECKON (PU3nKM, a Takke POCT KagpPOBOro MOTEH-
unana nabopaTopuu 3a CHET NPUBMNEYEHNS KaK MOSNOAEXN,
Tak 1 psiga BblAAOLWUXCS YYEHbIX.

Xop peanusauuu npoekta NICA. 3acnywas npea-
CTaBMneHHbIN avpekTopom JlabopaTtopun pr3nkn BbICOKMX
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aHeprui P.JlegHuLKMM OTYET O X04e peanusauny npoekTa
NICA n ycnexax, AOCTUTHYTbIX HECMOTPS Ha CO3[aHHbIe
naHOeMUen CIOXHOCTW, YYEeHbI COBET, B YaCTHOCTU, OT-
METUIN: NPOrpecc B CO34aHUM KaHana BbiBOAa U TpaHCMop-
TMPOBKM NMy4YKa THAXKENbIX MOHOB, YCKOPEHHbBIX B CBEPXMPO-
BOASLLEM BYCTEPHOM CUHXPOTPOHE, K HYKIMOTPOHY; yCneL-
Hble pe3ynbTaTbl TECTUPOBaHUSI KaHanoB, NOATBEPAMBLINE
BbICOKOE Ka4yeCTBO MOArOTOBUTEMbHbIX paboT; ycnexu B
pa3BUTUM MHPPACTPYKTYpbl 1 TEMMbI NPOU3BOACTBA ane-
MEHTOB Konnamaepa; YKpenrieHne CcoTpyaHUYecTBa Mo
OBYM OCHOBHbIM 3KCNepuMeHTanbHbIM yctaHoBkam (MPD
n BM@N), a takke cdopmumpoBaHue konnabopauum v ge-
TEKTOPHO-KOHCYNbTAaTMBHOIO KOMMUTETa ANs MOLTOTOBKU
TpeTbero kpynHoro aetektopa (SPD); 3Ha4MTenbHbIN Npo-
rpecc B cosgaHum yctaHoBkun MPD (cBepxnpoBOAsLLMiA
CONEHOUAHbIA MarHUT UHTErPUPOBaH C SPMOM); NPOAOn-
KEHWEe MoJroTOBKM K OCEHHEMY CeaHCy 3KCrnepuMeHTa
BM@N B pamkax cuamdeckor nporpaMmmMbl Ansi KOPOTKO-
[OENCTBYIOLLMX KOPPENSLMIA U K BECEHHEMY CeaHcy C Myy-
Kamn TsKenbIX MOHOB, 3annaHupoBaHHOMY Ha 2022 r., ¢
Yy4eTOM BO3MOXHbIX CABWIOB B rpadmke peanunsauum npo-
ekta NICA, koTopble MOryT ObITb BbI3BaHbl 3aTSHYBLUENCS
nanHgemMmen.

Xopn peanusauuu CTpaTrernyeckoro nrnaHa [onro-
cpouHoro pa3Butua OUAN. YueHbii cCOBET 03HaKoMUICS
¢ poknagom gupektopa OUNAN T.B. TpyGHMKoBa 0 peanu-
3auMn OOMrocpoyHON cTparternm MIHCTUTYTa, KOTOpbIA Ha
3acepanun npeactasun C. H. Hegenbko.

reactor should be presented at the next PAC meeting. The
Scientific Council also shared the expectation of the PAC
to hear a report on principal points of the design of cold
moderators, primary neutron optics and shielding as an
integral part of the neutron source.

Together with the PAC, the Scientific Council suppor-
ted further development of the small-angle neutron
scattering method at the pulsed neutron source of JINR. In
particular, the Scientific Council recommended continuing
the upgrade of the YuMO diffractometer and welcomed the
PAC'’s intention to consider its detailed upgrade programme
at the next meeting.

The Scientific Council agreed with the PAC’s
recommendations for extending the theme “Radiation
physics, radiochemistry, and nanotechnology investigations
using beams of accelerated heavy ions” for 2022-2023.

The Scientific Council welcomed the PAC’s suggestion
to additionally discuss the approach for assigning reviewers
to projects at the next meeting of the PAC.

The Scientific Council thanked the PAC for holding the
young scientists’ poster session in videoconference format
and suggested that the other PACs should have this practice.

The Scientific Report. The Scientific Council thanked
BLTP Director D. Kazakov for the report on the work of the
Bogoliubov Laboratory of Theoretical Physics. The report
detailed the success in all the main areas of research carried
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out at BLTP: high-energy physics, nuclear physics, theory
of condensed matter, mathematical physics, as well as in
scientific-organizational and scientific-educational work.
The Scientific Council recognized the high level of the
achieved scientific results most of which are world-leading.
The Council recognized that BLTP is on the top of the world
scientific agenda in many areas. The cooperation of BLTP
with other JINR research Laboratories remains extremely
important, within the flagship projects in particular. The
Scientific Council supported BLTP’s activity in organizing
scientific conferences and schools for young scientists,
maintaining BLTP’s status as one of the world-leading
centres of theoretical physics. The personnel capacity of
BLTP keeps growing as BLTP attracts not only the young,
but also a number of outstanding scientists who make a
strong addition to the scientific team of the Laboratory.

Progress of Implementation of the NICA Project.
The Scientific Council took note of the progress report on the
NICA project presented by VBLHEP Director R. Lednicky
and of the achievements in implementation of the project,
despite the problems caused by the pandemic. In particular,
the Scientific Council noted the progress in creating the
beam extraction and transport channel for heavy ions
accelerated in the superconducting booster synchrotron
to the Nuclotron; the successful results of the channel
test proving the high quality of the preparatory work; the
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Y4yeHbll coBeT 0pobpun akTUBHbIE Mepbl, MPUHK-
Maemble B ONAWM no pas3sutuo MHHOBALMIA, COrMacHo
Crtpaternyeckomy nrnaHy 4OSITOCPOYHOM0 PasBUTUS: Hava-
no co3faHusi cobGCTBEHHONO WMHHOBALMOHHOMO LIEHTpa,
OpraHv3aumio KoMUTeTa MO NPUKNaAHbIM UCCNeaoBaHUSM
n nHHoBauusim NICA u pabGodeli rpynnbl no crpaTternye-
CKUM BOMpocaM, CO3[aHHOW no pelueHnto KomuTeta non-
HOMOYHbIX MpeacTaBUTENen, 3anyck HoBoro Beb-pecypca
ONsi MOHWUTOpUWHra peanusauun ctpaterun. CoBeT Takke
OTMETWM, YTOo Aupekunst VIHCTuTyTa yaoensiet [ofmkHoe
BHUMMaHMWE MOBbILLEHUO 3(PEKTUBHOCTM peanusauum Te-
MaTWU4eCKOro nnaHa v aaMUHUCTPATUBHOIO YNpaBneHns U
4yTO pa3paboTka HOBbLIX YU MOOEPHU3AUUS CYLLECTBYHOLLNX
YCTaHOBOK MPOBOAATCS COOTBETCTBYHOLLMM 0Opa3om.

[Hoknaabl MonoAbIX y4YeHbIX. YUYEHbI COBET C WH-
TepecoM 3acnywan paoknag [.bagpeeson «BnusiHue
3apshKeHHbIX INUNUOOB Ha B3aMMOAEWCTBME nenTuaa
B-amunomaa ¢ doconmnuaHon mMembpaHoiy», BblOpaH-
HbI [pOrpaMMHO-KOHCYNBTATUBHBIM KOMUTETOM MO r3n-
Ke KOHAEHCUMPOBAHHLIX CPed AN NPeACTaBNeHNsa Ha 3Ton
Ceccuun, U nogyvepkHysn, YTo Aoknadbl MOMOAbIX YYEHbIX
Ype3Bbl4aNHO NPUBETCTBYHOTCS.

Harpagbl u npeMuun. Y4yeHbli COBET No3gpaBus npo-
deccopa K.HuBy (Harovickunm yHuBepcuteT, AnoHus) ¢
npucyxaeHvem npemun nm. b.M.TMoHTekopso 3a 2020 r.
CoBeT BbICOKO OLIEHUST MOArOTOBMEHHbIV MPOdheccopom
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K.HuBon ans atoi ceccumn gokrnag, KOTopbln Obin npen-
ctasrneH A.T. OnbLueBcKnM.

Y4yeHbI coBeT ogobpun npennoxeHue AMpekTopa
OUAN T.B. TpybHMKOBa O MPUCBOEHMMU 3BaHUS MOYETHO-
ro goktopa O6beanHEHHOr0 MHCTUTYTa SAEPHbIX Uccre-
[OBaHUi npe3naeHTy HauuoHanbHoro uccnegoBaternb-
ckoro ueHTpa «KypyaToBckuii MHCTUTYT» npodheccopy
M. B. KoBanbuyky.

Y4yeHblin coBeT nosapaBun nobegutenei exerogHoro
KOHKypca OOGbeaVHEHHOro MHCTUTYTa SAOEPHbIX UCCneno-
BaHWI Ha Ny4Llyto Hay4HYH, HayYHO-METOANYECKYHO U Ha-
YYHO-TEXHUYECKYIO NPUKINaZAHYH paboTy.

success in the infrastructure development and a good pace
in the production of collider elements; the strengthening
cooperation on the two main experimental facilities (MPD
and BM@N), as well as the formation of a collaboration and
corresponding Detector Advisory Committee to prepare the
third big facility (SPD); the significant progress in creating
the MPD setup: the superconducting solenoid magnet had
been integrated with its yoke; the preparing activities for the
autumn run of the BM@N experiment within the physical
programme for short-range correlations and for the spring
run with heavy ion beams scheduled for 2022 do continue.
The Scientific Council left open the possibility of shifts in
the NICA project implementation schedule forced by the
longsome pandemic.

JINR Long-Term Development Strategic Plan. The
Scientific Council followed with interest the report of JINR
Director G. Trubnikov presented by S. Nedelko on the
implementation of the JINR long-term development strategy.

The Council took a positive note that, following the Long-
Term Development Strategic Plan, JINR gets intensively
acting for developing innovations: the Institute proceeded
to create its own Innovation Centre, and it got started the
NICA Applied Research and Innovation Committee, as well
as the Working Group on Strategic Issues established by
the decision of the Committee of Plenipotentiaries. There
had also been launched a new web-resource for monitoring

EI

strategy implementation. The JINR Directorate payed due
attention to improving the performance of the Topical Plan
realization and administrative management. The Council
also noted that the development of the new setups and
modernization of the existing setups are being well executed.

Reports by Young Scientists Recommended by the
PACs. The Scientific Council appreciated the report “Effect
of charged lipids on B-amyloid peptide interactions with a
phospholipid membrane” made by D. Badreeva and selected
by the PAC for Condensed Matter Physics for presentation
at this session. The Scientific Council emphasized that
young scientists’ reports are most welcome.

Awards and Prizes. The Scientific Council congra-
tulated Professor K. Niwa (Nagoya University, Japan) on
winning the Bruno Pontecorvo prize for 2020. The Council
highly appreciated Professor Niwa’s report prepared for
this session and presented by A. Olshevsky.

The Scientific Council approved the proposal of JINR
Director G. Trubnikov to award the title “Honorary Doctor of
JINR” to Professor M. Kovalchuk, President of the National
Research Centre “Kurchatov Institute”.

The Scientific Council congratulated the winners of
the JINR annual prizes for the best papers in the fields of
scientific research, methodology, research and technology,
and applied research.
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Cotpyatukn JIOBS W.TopbyHos, A.[lanasaHos,
E. Kynuw u [O0. Tonko ynoctoeHbl mesanen Poccuiickoi
aKagEMUU HayK C MPEeMUsSIMU AN MOJSIOABIX YUEHbIX MO
utoram KoHkypca 2020 r. 3a BblgaloliMecss HayuHble
LOCTUXKEHMUS.

B obnactu apepHon dusmku mepanb PAH npu-
Cy>K[ileHa cTapluemMy HayyHoMy coTpyaHuky JIOBI kan-
aMaaty dmanko-matemMaTuueckux Hayk U.TopbyHosy 3a
paboty «lMposepka CraHOapTHOW MOAENH W MOUCK HO-
BOW (PU3KMKK C NMOMOLLBIO UCCNELOBAHWUS MONSAPUIALMU-
OHHbIX 3dppekToB B akcnepumeHte CMS Ha LHC». OH
OCYLLECTBU/T MNPELU3UOHHYIO NPOBEPKY 3/eKTpocna-
OOl TEOpWH, M3MEPHB acCMMMETPUIO Brepen-Hasag
NPy 3Heprun crankuBatowmxcsa nydykos 7 v 8 TaB B
paHee He MCC/NeAOBaHHOM AMana3oHe WHBapHWaHTHbIX
Macc NenTOHHbIX MNap, W Mokasas, YTO W3MepeHHble
BE/IMUMHDBI HaxXOASATCA B COrlacMM C NpefcKasaHusiMu
CraHpapTHOM Mopenu.

B ob6nactu paspaboTku U cospaHus npubopos,
MeTOAMK, TEXHONOrMM W HOBOM Hay4YHO-TEXHUYECKOW
NPOAYKUWK HayYHOro W MPUKIALHOTO 3HAYeHUs Ha-
rpagbl ObiiM YAOCTOEHbI MJIALLIWK HayuHblM COTPYA-
HUK A.lanaBaHoB, HayuHbli coTpyaHuk E.Kynuw wu
Mnagwmi HayuHbiii cotpyanuk HO.Tonko 3a paboty
«PaspaboTka ¥ cospaHue TPEKOBOW CUCTEMbI yCTa-
HoBkn BM@N Ha 6ase GEM-getekTopos», KoTopas no-
CBsiLLleHa CO3[aHWI0 LieHTPasIbHOM TPEKOBOM CHUCTEMbI
3KkcnepumeHTa BM@N.

16 wiona OUAU c Bu3MTOM noceTun upessbl-
YaMHbIK M MNONHOMOYHbIM nocon PymbiHMM B PO
K.WUcTpate. Mocon BCTpeTUNcs ¢ PYMbIHCKUMH yude-
HbiMK, paboTalowmnMu B UHCTUTYTE, M noceTun WH-
TepakTuBHyto BbicTaBky B [IK «Mup», nocesaweHHyto
65-netnio OUAN.

JINR DIRECTORATE’S INFORMATION

Ha Bctpeue c pykoBogctBom UHCTHUTYTa, B YacTHO-
CTH, obcyaancs Bonpoc NpoBeAeHWst AHel PyMbiHuu
B OUAN, B pamkax KOTOpbIX NaHWPYeTCs OpraHu3o-
BaTb BbICTABKY PYMbIHCKMX TEXHONOIrMYECKUX npea-
NPUATUIA LN Pa3BUTUS TEXHUUECKOTO COTPYLHWUUYECTBA
MeXAay CTpaHamu.

OtkpbiBas BcTpedy, aupektop OUAU T.B.Tpy6-
HWUKOB NOAYEPKHY/, UTO PYyMbIHUS — OAMH M3 aKTUBHbIX
YYaCTHUKOB HayuHOM H3HW NHcTuTyTa. CoTpyaHUKY Be-
JYLLMX PYMbIHCKMX HayuHbIX LLEHTPOB 3aHsATbl B paboTax
dnarmarckoro npoekta OUANU — cozpaHumn konnange-
pa NICA — v apyrux npoekTtax. PymbiHCKHe yuyeHble ¢
NyBOHEHCKUMU Konneramu yyacTeyloT B npoektax LIEPH,
a TaKkXXe B UCC/IEJOBaHUAX CXKATOW BapHUOHHOW MaTepvu
Ha yckoputesnbHoM komnnekce GSI (Japmwranr).

19 wuona cocrosnacb BCTpeya MOIHOMOYHOIO
npeactasutens npasutennctea Cnosaukon Pecnybaunku
B OMAN . lUumkoeuua ¢ aupekuner UHcTutyTa. Bbin
onpegeneH psag  CTpaTerMyeckux LUenen pas3BuTUS
[asibHENLIEro COTPYAHWUUYECTBA, TaKMX KaK yBesnueHue
NMPUCYTCTBUSA MOSIOLbIX C/IOBaUKWX ydeHbix B OUAN, B
TOM UWC/le CTYAEHTOB W acClMpPaHTOB, a TaKXKe pacluu-
peHUEe yyacTUs BbICOKOTEXHOIOTMUHBIX MPeAnpUaTHI
CnoBakuu B npoektax UHcTUTYTa.

@. LLumkosuy, npubbin 8 OUAN ¢ HepenbHbIM pa-
GOUUM BM3WUTOM, B NpOrpamMMe KOTOPOro, B YaCTHOCTH,
OblIO yyacTMe B MNEPBOM 3acefaHuu YUupeXKIeHHOM
KMM pabouei rpynnbl No Bonpocam CTpaTerdyeckoro
pasBWTHsA, NPOBeLEHUE B OHNaMH-hopmate Kpyrio-
ro crtofia C NPeLCTaBUTENISIMU BbICOKOTEXHOOMMUHbIX
npeanpusaTtuii Cnosakuu, paboure BCTPeUW Mo BOMPO-
cam Koornepauuu ¢ pyKOBOACTBOM nabopaTopui v ae-
naptameHtoB Ynpasnenus OUAWN, BcTtpeua c rpynnoi
C/IOBaLKHX cOTpyaHUKOB MUHCTUTYTaA.

JlaGoparopust GU3MKH BEICOKHX
suepruit um. B. 1. Bekcnepa

n A.M. banguna.

CoTpyaHuKH 1a00paTOpuH
(cneBa Harpaso) 0. Tonxo,

E. Kynum, A.T'anaBanos,
ynocroenHnble menaneit PAH

C IPEMHSAMH AJISI MOJIOABIX
YUEHBIX [0 HTOTaM KOHKypCa
2020 .

The Veksler and Baldin
Laboratory of High Energy
Physics. Employees of the
Laboratory (from left to

right) Yu. Topko, E. Kulish,
A.Galavanov awarded RAS
medals with prizes for young
scientists following the results
of the 2020 competition
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Jly6Hna, 16 uromnst. BeTpeua upe3BbIYaifHOTO M OJTHOMOYHOTO
nocna Pymeraun B PO K. Hctpare (BTopoii ciieBa B iepBoM
psiy) ¢ pyMBIHCKMMH yYEHBIMH, Pa0OTAIOIINMU

B Uncruryre

According to the results of the competition in
2020, employees of the Veksler and Baldin Laboratory
of High Energy Physics |.Gorbunov, A.Galavanov,
E.Kulish, and Yu.Topko were awarded RAS medals
with prizes for outstanding scientific achievements.

I.Gorbunov won the RAS medal in the field of
nuclear physics for his research paper “Checking the
Standard Model and search for New Physics using re-
search on polarization effects in the CMS experiment
at the LHC”. He has carried out the precision check
of the electroweak theory by measuring the forward—
backward asymmetry at the energy of 7 and 8 TeV of
colliding beams in the previously unexplored range of
invariant masses of lepton pairs. Thus, he has shown
that the measured values are in agreement with the
predictions of the Standard Model.

A.Galavanov, E.Kulish, and Yu.Topko won the
award in the field of the development and creation
of devices, techniques, and new scientific-technical
products of scientific and applied significance for
their research paper “Development and creation of the
tracking system for the BM@N facility based on GEM
detectors”. Their paper submitted for the competition
is dedicated to the creation of the central tracking
system of the BM@N experiment.

NR DIRECTORATE’S INFORMATION

Dubna, 16 July. Meeting of Ambassador Extraordinary and
Plenipotentiary of Romania to the Russian Federation C. Istrate
(second from left in the first row) with Romanian scientists
working at the Institute

On 16 July, Ambassador Extraordinary and
Plenipotentiary of Romania to RF C. Istrate visited JINR.
He met with Romanian scientists who work at JINR and
visited the interactive exhibition in the Culture Centre
“Mir” dedicated to the 65th anniversary of JINR.

At the JINR Directorate, participants of the meet-
ing in Dubna discussed Days of Romania at JINR within
the framework of which it is planned to organize an
exhibition of Romanian technological enterprises for
the development of technical cooperation between the
countries.

Opening the meeting, JINR Director G.Trubnikov
highlighted that Romania is one of the active partici-
pants of the Institute’s scientific life. Staff members of
leading Romanian scientific centres take part in the JINR
flagship project NICA and other projects. Romanian
scientists work with Dubna colleagues in CERN pro-
jects, as well as in studies of dense baryonic matter
at the GSI accelerator complex (Darmstadt, Germany).

On 19 July, Plenipotentiary of the Government
of the Slovak Republic to JINR F.Simkovic met with
the JINR Directorate. At the meeting, participants dis-
cussed strategic aims of the interaction development,
in particular, the increase in presence of young Slovak
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ly6Ha, 19 urons. Berpeda mOITHOMOYHOTO TIPECTaBUTEIS
npaBuTenbeTBa CroBankoit Pecrryomukn 8 OMSIN
@. [llnmkoBuIa (B IEHTpE) ¢ pyKoBoacTBOM MHCTHTYTA

scientists at JINR, including students and postgradu-
ates, as well as the increase in participation of high-
tech enterprises of Slovakia in the JINR projects.

F. Simkovic arrived at JINR with a one-week visit,
the programme of which included some meetings. It
included, in particular, participation in the first meet-
ing of the Working Group on Strategic Issues estab-
lished by the Committee of Plenipotentiaries, holding
an online round table with high-tech companies of
Slovakia, working discussions with leaders of the JINR
Laboratories and management offices of the Institute,
and a meeting with the national group of Slovakia in
the Institute.

A regular meeting of the JINR Public Council was
held on 20 July at the International Conference Hall.
This time, the agenda of the event included the most
topical issues that the urban and Institute communities
are concerned about.

Head of the Dubna City Administration S. Kulikov
informed the participants that the celebration of the
city jubilee was postponed on 4—5 September, due
to the aggravation of the epidemiological situation in
the Moscow region. Deputy Head of the Dubna City
Administration N. Madfes provided further information
about the joint programme of celebration of the 65th
anniversary of JINR and Dubna.

Director of the Moscow Regional Physics and
Mathematics Lyceum named after Academician
V.G. Kadyshevsky Yu.Kurlapov devoted his report to
the current situation on the creation of the Lyceum in
Dubna.

EI

Dubna, 19 July. Meeting of Plenipotentiary of the Government
of the Slovak Republic to JINR F.Simkovic (in the centre)
with the JINR Directorate

Deputy Head of the Dubna City Administration
A. Stepanenko introduced to participants of the meet-
ing the concept of landscaping the Joliot-Curie Garden
Square. The decisions on the major overhaul of the
garden square are based on the concern about pre-
serving the current historical appearance of the centre
of the Institute part of Dubna.

Head of Dubna S.Kulikov and Chairman of the
Commission on Economics, Science and Education of
the Public Chamber of Dubna A.Rats spoke about the
elaboration and evaluation of the programme of the
science city of Dubna and its influence on the develop-
ment of the social environment of the city.

Chief Engineer of JINR B.Gikal informed par-
ticipants of the event about the interaction process
between the Institute and the city on the issues of
land allocation and approval. Yu.Panebrattsev brought
back the issue of creating a science museum in Dubna,
choosing a place for its construction.

All issues were discussed, comments were made,
and suggestions were expressed. Scientific Leader of
JINR V. Matveev made a closing speech at the meeting
of the Council. He highly appreciated the role of this
social organization in the development of interaction
between the urban governments and the Joint Institute
for Nuclear Research as one of the leading city-form-
ing enterprises.

On 21 July, Ambassador Extraordinary and
Plenipotentiary of Bulgaria to the Russian Federation
A.Krastin visited JINR. The Ambassador arrived
in Dubna accompanied by Director of the Bulgarian
Cultural Institute in Moscow V. Boichev. At the meeting
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20 viona B [lomMe MeXXLYHAapOLHbIX COBELLLAHWH
npowso oyepenHoe 3aceparne ObLiecTBEHHOrO coBe-
ta OUSAN, Ha KoTopoM obCyKaanucb BONpocChl, BOJHY-
loLLMe FOPOACKOE U MHCTUTYTCKOE COOBLLECTBO.

lnaea ropoga C. A.Kynukoe npouHdopmupoBan o
nnaHax no npasfHOBaHWIO obunea ropopa, KOTopoe
6bI10 nepeHeceHo Ha 4—5 ceHTAbpsA B CBA3W C yxya-
LIEHWEM 3MUOEMHUONIOTMYECKOM OBCTaHOBKM B MOAMO-
ckoBHOM pervoHe. O coBMecTHOM nporpamMme npasg-
HoBaHus 65-netna OUAN u ropopa Ly6Hbl Gonee nop-
pobHO pacckasas 3aMecTUTeNb PYKOBOAWTENS [/aBbl
aaMUHKUCTpauuru ropoga H.H0. Magdec.

[OupekTtop opranusyemoro B [lybHe Mockosckoro
061aCTHOrO (PU3MKO-MaTEMaTUUECKOrO JIWLEes UM. aKa-
nemuka B.T. Kagbiwesckoro 0. T1. Kypnanos pacckasan
O COCTOSIHWM Aen Mo CO3[aHUI0 NiLes.

C KoHuenuuel 6naroycTpoWcTsa CKBepa Ha nJio-
wagu Konuo-Kiopn yuyacTHUKOB 3acefaHus O3Ha-
KOMW/I 3aMecTWTe/lb [1aBbl aAMWUHWUCTPALUUKU ropoga
Ly6Hbr A.CrenaHeHko. B ocHoBe pelieHuit no Kanu-
TaNbHOMY PEMOHTY CKBepa — 3aboTa O COXpaHEeHWH
HbIHELLHEro UCTOPHUUYECKOro OBNIMKa LieHTpa MHCTUTYT-
CKOM yacTu ropoga.

O nporpamme pa3suTMs Haykorpaga [yOHa,
npouecce ee pa3paboTKW U OLEHKaX ee B/IMAHUS Ha
pasBuWTHe CoLMasbHOM Cpedbl ropoAa paccKasanu
C.A.KynukoB v npepfceparesib KOMUCCHKM MO 3KOHO-
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MHWKe, Hayke u obpasoBaHuio O6LLeCTBEHHOW nasiartb
Oy6Hbl A. A. Pau.

[naeHbii urxeHep OUAU B.H.Tukan npouHdop-
MWPOBaN y4aCTHUKOB COBELLAHUS O XOAE B3aUMOAEM-
cTBUs MexKay MHCTUTYTOM WM ropoAoM no Bonpocam Bbi-
nenenus u cornacosanus 3emenb. H0.K.Manebpartues
BbICTYMWJI C BOMPOCOM O co3aaHuu B [lybHe mMyses Ha-
YKW W BbiODOpe MecTa sl ero CTPOWTENbCTBA.

Mo Bcem Bonpocam 6bifM NPOBeAeHbl AUCKYCCHH,
03ByuYeHbl KOMMEHTapWu W BbICKa3aH psif Npepsioxe-
HWKM. UTorn 3acepaHvs noaBesn Hay4yHbld PYKOBOAWTESb
OUAN B. A.MateeeB, KOTOPbIM BbICOKO OLEHWN POJib
O6LecTBEHHOrO COBETA B Pa3BMTHM B3aUMOLENCTBUS
OpraHoB ropoACKOro ynpaeseHus U MHCTUTYTa Kak of-
HOro U3 BefyLMX rpafoobpasylolwmx NpeanpUsTUi.

21 wiona cocrosincs suaut 8 OUAN upessbiuaiiHoro
W nonHomouHoro nocna bonrapuu B PO A.KpbicthHa
B conpoBoXAeHun Aupektopa bonrapckoro kynbtyp-
Horo uHctuTyTa B MockBe B.BonueBa. Ha BcTpeue ¢
pykosogacteom OUAN obcys>kaanncb BO3ZMOXXHOCTH A1
pasBUTUS COTPYLHUYECTBA, B YACTHOCTW NOLrOTOBKA K
npeacTosawer ceccun KMNIM OUAN B Bonrapuu, B Tom
yucne npennoXxeHus no npoeefexHuio B pamkax KM
BCTPEY M MEpONpHUATHI BbICOKOro ypoBHs. B psgy
KAtoueBblx MeponpuaThii 2021 r., 06bABNEHHOrO roAoM
Bonrapuu 8 OUAN, cTopoHbl obcyannu TakyKe OTKpPbI-
THe B ceHTabpe uHbopmauuoHHoro ueHtpa OUAN B
CodpuiickoM yHHBepcHTETE.

Jy6Ha, 21 uronst. Upe3BblYaifHbIN 1 TOJTHOMOYHBIH TTOCOI
Bonrapun B PO A. KpbicTiH Ha S5KcKypcnu Ha (abpuke
CBEPXTSDKEIIBIX 2JIeMEHTOB B JIaGopaTtopu siiepHBIX peaKIi

Dubna, 21 July. Ambassador Extraordinary and Plenipotentiary
of Bulgaria to the Russian Federation A. Krastin on an
excursion to the Superheavy Element Factory of the Flerov
Laboratory of Nuclear Reactions
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Mo oKoHYaHWM BCTpeuM MOCON W uneHbl Gosrap-
CKOM Jenerauuu BmecTe ¢ pykosoactsom OUAWN npu-
HAIM ydacTWe B OTKPbITMUM 3kcno3uuun «lpupopHoe
W KynbTypHOe Hacnepuve Bonrapuu» B roctuHuue Ha
yn. Mockoeckor, 2. B xope akckypcuu B JIAP roctu
o3HakoMunuch ¢ habpukon CTI, a TakKe NOCeTUNM
MynbTUMeauiHyto BbicTaBky B JK «Mup», nocesuwieH-
Hyto 65-netnio OUAN.

22 wiona B CMelaHHOM dopMaTe COCTOSIIOCh
nepeoe 3acefaHue paboued rpynnbl Mo crparernye-
ckum Bonpocam (PICB), cozpaHHom no peluenuto KM
OUAN B mapTe 2021 r. B 3acepnaHum npuHANM yyactue
npeacTaeutenu pykoeonctsa MHcTUTYTa, 3KcnepTbl M
cneuuanuctbl 15 rocypapcte-uneHos OUAN, npesngeHT
MHcTuTyTa atomHoi 3Hepruu BbetHama (Bunatoma),
a Tak)ke MOJIHOMOYHble MPEeACcTaBUTENU MPaABUTENbCTB
BbetHama, pysuu, Ky6bi, Monbwm, Cnosaxkuun, Yexuu.

JINR DIRECTORATE’S INFORMATION

Mpencenatenem PICB wu3bpaH npepcrtaeutens Yew-
ckow Pecny6nuku WU. LWWtekn.

Buue-noupektop OUAN J1.KocToe pacckasan o6
opraHu3auuoHHbix ocHoBax PICB, BbipasvB yBepeH-
HOCTb B TOM, UYTO pabouas rpynna cTaHeT HaAe>KHbIM
WHCTPYMEHTOM, CcnocobcTByoWMM Bonee  TeCHOMY
BOBJIEUEHWIO CTpaH-yuyacTHUL B gestenbHoctb OUAN,
NOBbILEHWIO MH(POPMHUPOBAHHOCTU W CTENeHU Npopa-
BGOTKM BOMPOCOB A8 AasbHedlero obcy>KaeHWsa Ha
3acepnaHuax KII.

Oupektop OWUAW T.B.TpybHuKOB npeacTaBun
KpaTKUi 0030p OCHOBHbIX PEe3y/bTaToB U COObITWI B
»U3HKM MHCTUTyTa 3a McTekwwmit nepyos paboTbl HOBO-
ro coctasa gupekuuu OUAN.

YuacTHUKK BCTPEUYU PACCMOTPENIU MPOEKT MOJIoXKe-
HWMA 06 accouuuposaHHoM uneHctee B OUSAWU, ¢ ko-
TOpbIM 03HaKoMun cneynpeacTtasutens OUAN B poc-
CHUMCKMX " MeXK4YHapPO4HbIX opraHu3auusax
B.10. lLlapkoB, a Tak)ke NPOEKT MoJsioXKeHus o dnare

Jy6OHa, 22 urons. [lepBoe 3acemanue paboueii rpyIibl Mo cTpaTernyecKiuM Borpocam pasputust OUSIN

MUCLEAR RESEAREH

Dubna, 22 July. The first meeting of the Working Group on Strategic Issues of JINR

with JINR leaders, ways to enhance cooperation were
discussed and, in particular, preparation for the com-
ing CP session in Bulgaria, including suggestions to
hold meetings and high-level events within the frame-
work of the CP. Among the key events of 2021, which
is declared the Year of Bulgaria at JINR, the parties
discussed the opening of Information Centre of JINR in
September in Sofia University.

At the end of the meeting, Mr Ambassador and
members of the Bulgarian party together with JINR
leaders took part in the opening ceremony of the expo-
sition “Natural and cultural heritage of Bulgaria” in the
dormitory at Moscovskaya str. 2. The programme of
the visit included a tour around the Flerov Laboratory
of Nuclear Reactions of JINR, where the Bulgarian
representatives got acquainted with the Superheavy
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Element Factory. The high guests also visited the mul-
timedia exhibition dedicated to the 65th anniversary of
JINR at the Cultural Centre “Mir”.

On 22 July, the first meeting of the Working
Group on Strategic Issues (WGSI) was held in a mixed
format. The group was established by the decision of
the Committee of Plenipotentiaries of JINR in March
2021. Experts and specialists from 15 JINR Member
States appointed to its membership by decisions of
Plenipotentiaries, the President of the Vietnam Atomic
Energy Institute (VinAtom), as well as Plenipotentiaries
of the Governments of the Czech Republic, Cuba,
Georgia, Poland, Slovakia, and Vietnam took part in
the event. Participants of the meeting decided to elect
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Jy6Ha, 23 uronst. Berpeya npesuienta AkajeMuy HayqHbBIX
uccienoanuit u texuonoruit Erunra M. Cakpa (kpaitHuit
crnpasa) 1 Bulle-npesuaeHTa Jlx. anp-OuKy ¢ pykoBOICTBOM
Jlaboparopuu HHGOPMALMOHHBIX TEXHOIOTHI

the representative of the Czech Republic |. Stekl as the
WGSI Chairman.

JINR Vice-Director L.Kostov spoke about the
WGSI organizational basics and expressed confi-
dence that this Working Group would be a reliable
tool contributing to closer participation of the Member
States in the JINR activities, and would increase the
spread of information and the degree of elaboration
of issues for discussion by Plenipotentiaries at CP
meetings.

JINR Director G.Trubnikov presented a brief
overview of major results and events in the life of
the Institute over several months since the new JINR
Directorate took up the duties.

Participants of the event considered the draft
of regulations on associate membership in JINR pre-
sented by JINR Special Representative to Russian and
International Organizations B. Sharkov. Adviser to the
JINR Directorate M. Tumanova presented the draft of
regulations on the JINR flag. At the end of the dis-
cussion, the WGSI members made the proposal on
submitting the drafts of these documents for conside-
ration by Plenipotentiaries at the November CP ses-
sion in Sofia with a view of the comments made. A
general discussion and signing of the final protocol
concluded the meeting.

NR DIRECTORATE’S INFORMATION

Dubna, 23 July. Meeting of President of the Academy of
Scientific Research and Technology of Egypt M. Sakr (fore-
ground, right) and Vice-President G. El-Feky with the leadership
of the Meshcheryakov Laboratory of Information Technologies

On 23 July, as part of the events dedicated to
the 65th anniversary of JINR and the city of Dubna, a
ceremonial opening of the panel “Mendeleev’s Periodic
Table” took place. It is 284 m? large making it the
biggest in Europe.

The table, which reflects the outstanding contribu-
tion of Dubna scientists to the discovery of new chemi-
cal elements, is placed on the wall of the “Archimedes”
Swimming Pool on the Volga River embankment and
is clearly visible to citizens and guests, as well as
passengers of numerous cruise ships sailing along the
Volga. The table is designed to increase interest of
community in achievements of modern science.

On 23 July, JINR Director G. Trubnikov met with the
leadership of the Academy of Scientific Research and
Technology of Egypt (ASRT) — President M. Sakr and
Vice-President G.El-Feky. Ambassador Extraordinary
and Plenipotentiary of the Arab Republic of Egypt to
the Russian Federation |.Nasr took part in the meet-
ing accompanied by the first Advisor of the Embassy
M.Elvi. Head of the national group of Egypt in JINR
W.Badawy represented Egyptian employees.

The central topic of the meeting was the discus-
sion of the possibility of participation of Egypt in JINR
up to the full membership. To work on this issue and
set particular tasks in fundamental science, innova-
tions, staff training, and information work, the parties
agreed to establish a joint expert group and organize
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OUAN, npepcTaBneHHbIM COBETHUKOM NpPWU AWPEKLWH
OUAN M.1O. TymaHoeon. Mo uTOram AOMCKyccuu udne-
Hbol PITCB cchopmynupoBany npenioxxeHWe BbIHECTU
Ha obcykaeHue Ha ceccun KM B HosBpe npoekTb
3TUX [OKYMEHTOB C YYETOM BbICKa3aHHbIX 3amMeyaHWi.
BcTpeua 3aBepluimnach obLien guckyccuen M noanuca-
HWEM WTOrOBOrO MPOTOKOJA.

23 wvions B pamMKax MepornpUSTUM, MOCBSLLEHHbIX
65-netuio OUAN u ropona Ly6Hbl, cocTosnoch Topxke-
CTBEHHOEe OTKpbiTHe naHHo «[lepuognueckas Tabnuua
[.U.MeHpeneeBa», nnowanb KOTOPOro cOCTaBAsieT
6onee 284 M2, yto penaet 3Ty Tabnuuy camoi 60sb-
wowu B EBpone.

Tabnuua, oTparkalolias BblLAIOWMICS BKIAL yue-
HbIX MOAMOCKOBHOMW [ly6Hbl B OTKPbITUE HOBbBIX XWUMM-
UECKMX 3JIEMEHTOB, PACMO/IOXKEHA Ha CTEHE MaBaTe/lb-
Horo BacceiHa «Apxumen» Ha HabepexxHol Bonru u
XOPOLIO BUAHA KaK >XWUTENSIM U FOCTAM ropofa, Tak M
naccaxMpaM MHOTOUYMC/IEHHbIX KPYW3HbIX TEMJOXOAOB,
nponsbisaowmx no peke. OHa npussaHa cnocobcTBo-
BaTb MOBbILUEHHIO UHTEpeca OBLECTBa K AOCTHUKEHUAM
COBPEMEHHOMW HayKM.

23 uona coctosnacb BcTpeya gupektopa OUAU
I.B. TpybHuKOBa ¢ pyKoBOACTBOM AKafeMuW HayuHbixX
uccnepoBaHui v TtexHonorun Erunta (ASRT) — npeau-
nextom M. Cakpom u Buue-npesuaeHToM K. anb-Du-
kM. Bo BcTpeue npuHAN yyacTMe upesBblYaWHbIM M

nonHomouHbi nocon APE B P® WN.Hacp B conposo-
>KOEHWW NepBOro CoBeTHWKa nocosbcTBa M. InbBu.
HaunoHanbHyto rpynny eruneTtckux COTPYLHWKOB B
OUAN npepctaenan ee pykoeoautens B. banasu.

LleHTpanbHOM TeMOM BCTpeuu ctano obcy>kaeHue
BO3MOXHOCTH ydyactus Erunta B OUAU B KauecTtBe
NOJIHOMPABHOM CTpaHbl-ydacTHuubl. [ns npopabotkw
3TOro HanpaBJieHUs U ONpefesieHUs KOHKPEeTHbIX 3ajay
B 06/1aCTH (PyHOAMEHTANIbHOW HayKW, MHHOBALWH, NOA-
FOTOBKW KaApOB U MH(YOPMALMOHHOW PaboTbl CTOPOHDI
LLOrOBOPU/IUCb CPOPMHUPOBATL COBMECTHYIO 3KCrepT-
HYIO TPYNMy, a TakXXe OpraHu3oBartb psg paboumx Bu-
3uTOB. B uncne nepcnekTUBHbIX HanpaBAeHWH B3aUMO-
nencteus ¢ OUAN npepncrasutenn APE otmeTunun onbit
u 6orarbie ceszu MHctutyTa € yHuBepcutetamu PO,

Busut penerauvmn ASRT Bkaouan B cebs Takxe
3HAKOMCTBO C HAyyHOM HWHdpacTpykTypor OUAN.
loctv nobbisanu B JIPB, JIUT, nocetunu mynstumeami-
HylO BbICTaBKY, NocesiieHHyto 65-netuio OUAN, BcTpe-
TWUJIUCb C PYKOBOACTBOM Y4eBHO-HayuyHOro UeHTpa.

Henerauna ASRT npuHsina yyactue B TOpPXKeCTBEH-
HOM cobpaHuu, nocesweHHoM 65-netrio OUAN u ropo-
na [ly6Hbl, a Tak)Ke NPUCYTCTBOBasIA Ha OTKPbITUM MaH-
Ho «Mepuogmnueckas Tabnuua mum. [.WN.MeHgeneesa»
Ha HabepeskHow Bosnru.

10 aerycra B JI®OB3 B 3paHuu Oyctepa Kon-
nagepa NICA ry6epHatop Mockoeckol obnactu
A.10. Bopobbes Bpyur MONOABIM YUEHBIM U CReLMav-

JlaGoparopus ¢pusuku BeIcokux dHepruit um. B. 1. Bekcnepa

u A.M. banmuna, 10 aBrycra. ['pynmna MoioOIbIX yUEHBIX H
crerranuctoB OVISIN, momydnBIIMX *KUNUITHEIE CepPTH(HUKATHI
COLUAJIbHON UIIOTEKH

EI

The Veksler and Baldin Laboratory of High Energy Physics,
10 August. A group of JINR young scientists and specialists
who have received housing certificates of social mortgage
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ctam OUAN kunuwHble cepTUdMKaTbl Ha COLMaNbHYO
UMNOTEKY MO pervoHasbHow nporpamme «Kunuiwe». B
TOPYKECTBEHHOM MEPONPUATUM MPUHSAIU yyacTUe pyKo-
sogutenu OUAWN, peneraums MuHucTepcTBa MHBECTH-
LMK, NPOMbILNEHHOCTH W Haykn Mockosckoi obnactw
BO rnaee ¢ MuHWUCTpoMm E. A. 3uHoBbeBOM, rnasa ropoga
Ly6Hbr C. A. Kynukos.

3asBKM Ha ydyacTve B COLMA/SIbHOW MNOTEKe B
2021 r. noganu okono 200 MonombIx yyeHbIX U crneuua-
nuctos [logmockoBbs, 85 U3 HUX nonyunnu cepTudmU-
katbl. B ux uncne — 8 cotpynHukos nabopartopui
ounAan.

B 3TOT geHb NOMWUMO yuyeHbIX M3 [yOHbl XKWMLL-
Hble cepTUdMKaTbl NONYYUIM [Ba NpenopaBaTens yHU-
BepcuTeta «JlybHa» W Monofble cCneuuanucTbl npej-
NPUATUA  PaKETHO-KOCMUYECKOM  MPOMbILLIEHHOCTH:
AO «HINO 32Hepromaw wm. akagemuka B.[l.Tnywko»
u AO «HMO JlaBoukuHa» (Xumku). Bcero 3a Bpems
LemncTeus nporpammbl B Mockosckow obnactu ¢ 2016 r.
6onee 700 mMonofbix yyeHbIX W CheLUasMCTOB MONy-
UMM COBCTBEHHOE Wbe, U3 HUX 54 — COTPYAHWKHM
ounsaun.

3 ceHTabpsa suue-gupektop OUAN B. [.Kekenu-
L3€ MNpuHan ydyacthe B Meponpustuu  «Meracai-
€HC-UH(PPACTPYKTYpa — KJ/IIOUEBOH 3/1EMEHT TEXHOJIO-
rMUYEecKoro JIMAepcTBa COBPEMEHHOM MPOMBbIWIEHHO-
CTW», npoxoauBweM B [lasbHeBOCTOUHOM dhefepalsib-
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HOM yHuBepcuTeTe B pamkax VI BocToyHoro skoHomu-
yeckoro copyma.

OcCHOBHbIM NpenMeToM [UCKYCCHUM CTano co3ga-
HWe CHUHXpPOTpoHa «POCCHHMCKUM WCTOUYHWMK (DOTOHOB»
Ha o. Pycckui, a Tak)ke onbIT HayuHbIX OpraHu3auuw,
KOTOPblE UCMO/b3YIOT B CBOEH AesATe/IbHOCTU UCTOUHU-
KW CMHXPOTPOHHOIO U3/lyYeHUs U BOBJIEUYEHbl B CO3a-
HWe YCTAHOBOK KJjlacca MeracameHc.

PacckaabiBas yuacTHWKaM MeponpuaTUs O CTPOM-
tenbctee B [lybHe komnnekca NICA, B.[.Kekenunse
OTMETHU/, YTO B peanusauluy NpoeKkTa 3aferCTBOBaHbI
6onee 500 cotpyaHukoB MHcTuTyTa, chopMUpOBaHbI
TpY HayuHble Konnabopauuu, BK/OualollMe B cebs
Gonee ThICAYM YUEHbIX M3 pasHbiX CTPaH U HayuHbIX
opraHusauuii Mupa, yyluMx B CBOEH obnacTtu, MHO-
rMe Hay4yHO-TEXHWUUYECKWE PEeLLEHWUs MPOEKTa SBASIOTCS
nMoHepckuMu. B 3aBeplueHue CBOEro BbICTYM/eHUs
LOKNafuuKk npurnacun JlanbHeBoCTOUHbIM hbeaepanb-
HbIM yHuBepcuTeT U [lanbHeBocTouHoe otaeneHve PAH
npucoeauHuTbca K peanusauuu npoekta NICA.

6—11 ceHTabpsa 8 OUAN paboTtana HayuHas WwKo-
Nla pns cnywartefied LWKOJIbHOTO YHWBEpCHUTeTa Mpu
AKafeMuu HayuyHbIX MCCNefoBaHUW W TEXHOOMMM
Erunta (ASRT). [na yuactusa B wkone 8 [lybHy npubbi-
M 14 cTypeHTOB WKonbHOroO yHWBepcuteTa npu ASRT
13—16 net B conpoBoXxaeHuu Buue-npesmaeHta ASRT
Ik, anb-®Ouku.

a number of workshops. Among the promising areas
of cooperation with JINR, representatives of the ARE
also noted the experience and rich connections of the
Institute with universities of the Russian Federation.

The visit of the ASRT delegation also included ac-
quaintance with the JINR scientific infrastructure. The
guests visited LRB, MLIT, the multimedia exhibition
dedicated to the 65th anniversary of JINR and met
with leaders of the JINR University Centre.

The ASRT delegation took part in the ceremonial
meeting on the occasion of the 65th anniversary of
JINR and the city of Dubna and in the festive open-
ing of the panel “Mendeleev’s Periodic Table” on the
Volga embankment.

On 10 August, Governor of the Moscow region
A.Vorobyev awarded certificates for the social mort-
gage to young scientists and specialists of JINR within
the framework of the Regional Housing Programme.
The festive awarding ceremony took place in the hall
of the Booster of the NICA collider. JINR Directorate,
a delegation of the Ministry of Investment, Industry
and Science of the Moscow region headed by Minister
E.Zinovieva, Head of Dubna S.Kulikov took part in
the event.
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About 200 young scientists and specialists of the
Moscow region applied for the social mortgage 2021.
Eighty-five of them received certificates. There are 8
JINR employees among them.

On this day, in addition to scientists from Dubna,
housing certificates have been awarded to two
teachers of Dubna State University and young spe-
cialists from enterprises of the rocket and space in-
dustry, namely JSC “NPO Energomash” named after
Academician V.P.Glushko (Khimki) and JSC “NPO
Lavochkin” (Khimki). In total, more than 700 young
researchers and specialists from the Moscow region
have received housing certificates for their own flats
since 2016 within the framework of the programme.
Fifty-four of them are JINR employees.

On 3 September, JINR Vice-Director V. Kekelidze
took part in the foresight session “Megascience infra-
structure as a key element of technological leadership
in modern industry” hosted by the Far Eastern Federal
University (Vladivostok, Russia). The session was held
within the framework of VI Eastern Economic Forum.

The main subject of the discussion was the cre-
ation of the Russian Photon Source synchrotron on
Russky Island, as well as the experience of scientific
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OTKpbITHE LWKO/bl COCTOSNIOCh Ha MoLajKe
MHTEPaKTMBHOM  BbicTaBkM  «basosble  ycTaHoBKM
OUAN», roe yyacTHMKOB M MX COMPOBOXKAAMOLLMX MO-
NPUBETCTBOBA/NM PYKOBOAMTE/Ib AenapTaMeHTa MexK-
OyHapogHoro coTtpygHuyectBa [I.B.KamaHuH W 3a-
mectutenb aupektopa YHL, OUAU  A.1O.Bepxees.
Mu>keHep-nporpammuct JI®B3 H.E.Cupgopos nposen
LNS LKOJIbHUKOB 3KCKYPCHIO MO BbICTABKE M MO3HAKO-
MWA ¢ uctopuer UHctutyta. B Meponpusatiu npuHuMan
yyacTve pyKOBOAWTENb HaLMOHASIbHOW rpynnbl erunet-
ckux cotpygHukos B OUAN B. Bagasw.

3HauuTeIbHYIO YacTb NPOrpamMMsbl LIKOJbl 3aHUMa-
nv npaktukymbl. CoTpyaHUKKM MHCTUTYTa O3HaKOMMIIMU

YUaCTHUKOB C 3Tanamu sAepHO-PU3UUECKOrO 3IKcre-
puMeHTa M paboTol BaykHeMLWwero obopyaoBaHuUs LS
LleTEeKTUPOBaHHA, COOPKKU U 0BPabOTKM HHOPMAaLMH.
3a BoceMb NPaKTUKYMOB YUYACTHUKKM B rpynnax uayuusu
3NEKTPUYECKHUE LeNH, y3Haiu OO 3/MEKTPOHHbIX KOM-
noHeHTax, nopaboTanu ¢ ocuunnorpadgamu, 6rokamu
YNpaB/IEHWs, BPEMANPONETHbIMU KaMepaMM, Noaynpo-
BOAHWKOBbIMW [ETEKTOpaMW W ApYyrMM obopyaosaHu-
€M, UCMo/b3yeMbIM Ha ycTaHoBkax MHCTUTYTa, a Takxe
noj PyKOBOACTBOM HacTaBHMKOB cobpasu CBOM nep-
BbIM CLUMHTUANSLMOHHBIM TeNeckon AN AeTeKTUpoBa-
HUS KOCMWUYECKOro u3snyueHus. B pamkax nporpammbi
KO/l AN1S ee YYaCTHUKOB Bbli OpraHW30BaHbl O3Ha-

JlyOHa, 1 centsi0ps. Top:keCTBEHHOE OTKPBITHE (U3UKO-MaTeMaTideckoro uies uM. B. . Kanpiesckoro
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Dubna, 1 September. Solemn opening of the new Physics and Mathematics Lyceum named after V. G. Kadyshevsky

organizations that use synchrotron radiation sources
in their activities and are involved in the creation of
megascience installations.

JINR Vice-Director V.Kekelidze, who told par-
ticipants of the event about the construction of the
NICA complex in Dubna, noted that more than 500
employees of the Institute are involved in the imple-
mentation of the megascience project; three scientific
collaborations have been formed, including more than
a thousand scientists from different countries and sci-
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entific organizations of the world. He noted that many
scientific and technical solutions of the project are
pioneering. In conclusion, he invited the Far Eastern
Federal University and the Far Eastern Branch of the
Russian Academy of Sciences to join the implementa-
tion of the NICA project.

On 6—11 September, the Science School for
Students of the School University of the Academy of
Scientific Research and Technology of Egypt (ASRT)
began its work. Fourteen students of the ASRT School
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KomuTesnbHble BU3WTbl B JIAP, JI®B3 u JIPB, nporynka
MO WHCTUTYTCKOM uYacTh [lybHbl U 3KCKYPCHMOHHas no-
e3gka B Mockay.

9 ceHTabpsa suue-gupektop OUAU Jl.Koctos
BCTpeTuics ¢ npeaugentom Pecnybnvkn Bonrapuu
P.Pageebim B ero peaugeHuun B Codomn. CropoHbl
06CYAMNU NEepCneKkTUBbl Pa3BUTHUS NapTHEPCTBA MeX-
ny bonrapuei n OUAN B obnactu dyHaaMeHTanbHbIX
W NPUKIAAHbIX HayuHbIX uccnegoBaHui. Bboin otmeuen
CYLLECTBEHHbIM BK/ah, KOTopbld BHOCUT Bosrapus B
HayuHble MWccnepnoBaHus MHCTUTYTa Ha NPOTSXeHWH
BCel ero uctopuu. ExxeronHo okono 100 6onrapckux
yueHbIX nocewjalot ¢ pabounmu BU3UTamu nabopato-
pun OUAN.

2021 r. 6bin 06bsABNEH rogom bonrapuu B O6be-
LUHEHHOM MHCTUTYTE SiAepHbIX UccnepoBaHui. P. Papes
npuHan npurnawenue Jl.KoctoBa ctath odmunans-
HbIM roctem Ha npasgHudHon ceccuun KIM OUAN,
noceaweHHon 65-netio OUANU, B8 Cocun B Hos6pe
2021 r.

11 ceHTabpsa coctosancsa suaut 8 OUAN pupekTo-
pa Llentpa npombiwneHHoctu Pecnybnuku bonrapuu B
Mockee, coBeTHWKa noconbcta Pecnybnuku Bonrapuu
B P® I HenueBa PapynoBa c conpoBoaamowumu nu-
uamu. B pupekumn MHctuTyTa rocter npueetcTBOBas
BuLe-gupekTop OUAN B. [I. Kekenupse. Bctpeua npo-
Wwia npv y4yacTUM PYKOBOAMUTEsIeH afMHUHWUCTPAaLMUKU Fo-
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pona [y6Hbl U npencraBuTened GONrapcKoOM HauWo-
HanbHoM rpynnbl B OUAN, koTopble pacckazanu coset-
HUKY MOCONbCTBA O TOM, noyemy BbiBpanu OUAN nns
CBOEW HAy4HOW Kapbepbl, O BEAYLUMXCSA WUMU HayUHbIX
UCCNIeOBAHUSAX U >KU3HKW B [lybHe.

B pamkax nporpammbi Busuta I. HeHue Pagynos o3-
Hakomuics B YHusepcanbHon 6ubnuoteke um. [.W.Bno-
xuHuesa OMAU c coemecTHbIM mpoekToM 6GubnMOTE-
k1 1 Bonrapckoro kynsTypHoro uHctutyta (Mocksa) B
pamkax roga bBbonrapuv B OMAN — hoToBbICTaBKOM
«Cozononb. Bnuskue panekue», a B [lome KynbTypbl
«Mup» nocetun WHTepakTUBHYIO BbicTaBKy «basosbie
yctaHosku OUAN».

13—14 ceHTtab6psa 8 Kavpe (APE) c oduumanbHbim
BM3WTOM Haxogunacb aeneraumna OUAN so rnase c au-
pektopoM UHcTutyTa akagemukom [.B. Tpy6HukoBbIM.
B cocraee penerauymu: Buue-gupektop J1.Kocros,
rnaeHbii ydeHbi cekpeTtapb C.H.Hepenbko, pykoso-
OuTeNnb [fenapraMeHTa MeXAYHapOLHOrO COTPYLHW-
yectea [.B.KamaHnuH, gupektop JIOBI P.JlegHuukwy,
oupektop JIAP  C.WU.Cugopuyk, aupektop JIHD
B. H. lWeewos, aupektop JITD [.WN.Kazakos, gupektop
JIUT B.B.KopeHbkos, 3amectutens pupektopa JIAl
O.B.Haymos, paupektop YHL, OUAU C.3.Makynsk,
pykoBOoauTENb HauuoHanbHoW rpynnsl APE B OUAN
B. Bbagasm.

University aged 13—16 arrived in Dubna to participate
in the School accompanied by ASRT Vice-President
G. El-Feky.

The opening of the School took place on the site
of the interactive exhibition “JINR Basic Facilities”,
where Head of the JINR International Cooperation
Department D.Kamanin and Deputy Director of the
JINR University Centre A.Verkheev greeted partici-
pants and their attendants. N. Sidorov, a VBLHEP soft-
ware engineer, conducted a tour of the exhibition for
the schoolchildren and introduced them to the history
of the Institute. W.Badawy, Head of the national group
of Egypt in JINR, attended the event.

A significant part of the School’s programme was
occupied by workshops. The staff of the Institute in-
troduced the participants to the stages of the nuclear
physics experiment and showed the operation of the
most important equipment for detecting, collecting,
and processing information in practice. During eight
workshops, the participants in groups studied elec-
trical circuits and learnt about electronic components,
worked with oscilloscopes, control units, time-of-flight
cameras, semiconductor detectors, as well as other
equipment used at the Institute’s facilities. Under the
guidance of mentors, children even assembled their
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first scintillation telescope for detecting cosmic ra-
diation. Within the framework of the School’s pro-
gramme, study visits for participants of the School to
FLNR, VBLHEP and LRB, a walk through the Institute
part of Dubna, and an excursion trip to Moscow were
organized.

On 9 September, JINR Vice-Director L. Kostov
met with President of the Republic of Bulgaria R. Radev
in his residence in Sofia. The parties discussed the
prospects for the development of the partnership be-
tween Bulgaria and JINR in the field of fundamental
and applied scientific research. Participants of the
meeting noted a considerable contribution made by
Bulgaria to scientific studies of the Institute through-
out the JINR history. Annually, about 100 Bulgarian
researchers have working visits to JINR.

The year 2021 was declared the Year of Bulgaria
at the Joint Institute for Nuclear Research. At the
meeting, R.Radev accepted the invitation extended by
L.Kostov to become an official guest at the festive
session of the Committee of Plenipotentiaries of JINR
dedicated to the 65th anniversary of JINR. The session
is planned to be held in Sofia in November 2021.
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Hy6Ha, 11 centsops. Buszut B OUSIU Gonrapckoii aeneranun
BO IIaBe ¢ aupekTopoM LlenTpa npomsinuienHocTH PecmyOmiku
Bonrapun B MockBe, COBETHIKOM MOCONBCTBA PecrryOnmku
Bonrapuu B PO I'. Henuesim PanynoBeiv (B LeHTpe)

On 11 September, Director of the Industrial Center
of the Republic of Bulgaria in Moscow, Counsellor of
the Embassy of the Republic of Bulgaria in the Russian
Federation G.Nenchev Radulov and accompanying per-
sons visited JINR. JINR Vice-Director V.Kekelidze wel-
comed the guests at the JINR Directorate. The meeting
was held with the participation of the heads of the
Dubna City Administration and representatives of the
Bulgarian national group in JINR, who shared with the
Embassy Counsellor the experience of having chosen
JINR for their scientific career, as well as their ongoing
scientific research and life in Dubna.

As part of the programme, G.Nenchev Radulov
visited the photo exhibition “Sozopol. Near and Far” at
the JINR Blokhintsev Universal Public Library, which is
a joint project of Blokhinka and the Bulgarian Cultural
Institute in Moscow within the framework of the Year
of Bulgaria at JINR. He also visited the interactive
exhibition “JINR Basic Facilities” at the JINR Cultural
Centre “Mir”.

On 13—14 September, a JINR delegation head-
ed by JINR Director Academician G.Trubnikov paid
an official visit to Cairo (ARE). The JINR delegation

Dubna, 11 September. Visit of the Bulgarian delegation headed
by Director of the Industrial Center of the Republic of Bulgaria in
Moscow, Counsellor of the Embassy of the Republic of Bulgaria
in the Russian Federation G. Nenchev Radulov (in the centre)

to Cairo was represented by Vice-Director L.Kostov,
Chief Scientific Secretary S.Nedelko, Head of the
International Cooperation Department D.Kamanin,
Director of VBLHEP R.Lednicky, Director of FLNR
S. Sidorchuk, Director of FLNP V. Shvetsov, Director
of BLTP D.Kazakov, Director of MLIT V.Korenkov,
Deputy Director of DLNP D.Naumov, Director of the
JINR UC S. Pakuliak, and Head of the national group of
Egypt in JINR W. Badawy.

The delegation took part in the event “Arab
Republic of Egypt (ARE) — Joint Institute for Nuclear
Research (JINR): Today and Tomorrow”, organized un-
der the guidance of the Academy of Scientific Research
and Technology of Egypt (ASRT). The agenda also
included a meeting of the JINR Directorate with the
ASRT President, the Minister of Higher Education and
Scientific Research, representatives of the embassies
of the JINR Member States, and leaders of higher ed-
ucational institutions and research institutes of ARE.

The first event of a scientific workshop was
the plenary session “Strategic Opportunities for
Advancing Global Collaborative Perspectives towards
Achieving 2030 Main Research Goals”. JINR Director
G. Trubnikov, who acquainted the audience with JINR’s
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Henerauna UHcTUTyTa npuHsna ydyactve B Hayu-
HoMm cemuHape «Ernnetr—OUAN: ceropHa v 3aBTpax,
OpraHM3oBaHHOM Nog 3ruaon AxkageMuu HaydHbIX WC-
cnepgosaHui U TexHonorun Erunta (ASRT). MosecTka
[HS TakyKe BKJlloYasia BCTpeUYn pyKoBoacTea MHcTuTyTa
C pykoBogutenamu Akagemuu Hayk, MuHucTepcTBa
Bbicliero obpasosaHus Erunta, npepacrasutensmu no-
CO/bCTB CTPaH-y4yacTHUL, MHCTUTYTa, a TakyKe PyKOBO-
OUTENAMM BbICLUIMX YYeOHbIX 3aBEEHWH M HAyYHO-MC-
cnepoBatesibckux uHctutyToB APE.

[epBbiM MeponpUATUEM HAyyHOTrO CEMUHapa CTa-
na nneHapHas ceccusi «Crparermyeckue BO3MOXKHOCTH
NPOABMXKEHUA TNOBANbHBIX NEPCNEKTUB COTPYAHWYE-
CTBa AN AOCTMXKEHUS] OCHOBHbIX HayuyHbIX Lened Ha
nepuog o 2030 r.». Ceccuio otkpbin gupektop OUAN
I.B. TpyO6HMKOB, KOTOpbIM npeacTtasun cobpaslunmcs
HanpaBfieHWsi HayyHOro noucka, 6a3oBble YCTaHOBKM,
obpazoBaresibHble BO3MOXHOCTH, a TaKKe CTpaTerqio
pa3BsuTua UHcTUTyTA.

CobpaBLUMXCS Ha OTKPbITUM MEpONpPUATUS Npu-
BETCTBOBa/IM: Npegcepatesb AreHTcTBa No aTroMHOM
aHeprun Erunta (EAEA) A.3nb-Xapkanu, npesupeHt
ASRT M. Cakp, MUHUCTp BbicLIEro obpa3oBaHnUsa U Ha-
yuHbIx WccneposaHuit Erunta X.A6genp ladpcpap. C
NPUBETCTBEHHbIMU C/IOBaMW OT cTpaH-yyacTHuy OUNAN
BbICTYMU/M: OT WMMEHW CTpaHbl MecTonpebbiBaHWs
OUAN — nocon Poccuickon Depepauun B Erunte
I E. BopuceHKo; OT UMeHH cTpaHbl, NpeacenaTe/bCTay-
towen B 2021 r. Ha KM OUAU, — nocon PymbiHuu
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M. Crynapy; ot umenu bBonrapuu B 03HamMeHOBaHWe
nposogAauwerocs roga bonrapun B OUAU — nocon
[.Anrenoe. Ha 3acepaHuu npuCyTCTBOBasM MNOCON
Yewickon Pecnybnvku, npenctaButend NoCOMbCTB
KasaxctaHa, CnoBakuu 1 BeHrpumu.

CocTosinvcb napannenbHble TemMaTMYeckue Hayu-
Hbl€ CECCHUM C YyUacTHeM NpeacTaBuTesiel abopartopui
MHCTUTYTa, a Tak)Ke BY30B M Hay4HbIX OpraHu3auui
ErunTa.

14 ceHTABpA cocToANACh OUHASA LLEPEMOHHA OTKPbI-
THA MHopmaumroHHoro ueHtpa OUAN B wrab-keapTu-
pe ASRT, kotopbiti B gekabpe 2020 r. 6bin OTKPbLIT B
OHNakH-hopmMare.

15—16 centabpsa B [lome yueHbix OUAN npoxo-
ouno cosellaHe «Mepuauus: npakTUKW B3auMopew-
CTBWSI C MOCETUTENIEM, HayyHasi KOMMYyHUKaLuWs», opra-
Hu3oBaHHOe [lonnMTexHuyeckum Myszeem U Myseem
uctopun Hayku u texHukn OUANU. B perkume oHnamH M
odpfiariH B HEM NPUHANK yyacTue npenactasutenn 30 my-
3eeB Poccuu.

Ha oTKpbITUM coBelLaHUsi C MPUBETCTBEHHbBIM CJIO-
BOM BbICTYNW/la 3aMeCTWUTe/Ib T/IaBHOrO YYEHOro ce-
kpetapsa OUAN O.Kynukos. lMNporpamMmma meponpusaTtus
Hadyanacb C NeKUUH 3aMeCTUTENIS FreHePabHOro AUpPeK-
TOpa no Hayke W obpasoBaHuio MoaUTEXHUUECKOrO My-
3es, 3aBefyloLEro OTAE/IOM UCC/IefOBaHUIA pe3y/bTa-
TMBHOCTU Hay4yHO-TEXHMYeckoW pesitenbHoct MCU3I3
HWY BLUD K.C.®ypcosa «HayuHasi kKoMMyHWKauMs.
3aueM oHa Hy>kHa?» W ObLia NPOJOIKEHA JIEKLMSI-

Jy6na, 15-16 centsi6ps. Cosemanne «Meananust: IPaKTHKH
B3aUMOJICHCTBUSI C TOCETUTENEM, HaydHass KOMMYHHKALUs»,
opranusoBanHoe [lomurexamyecknm MmyseeM u Myseem
HcTOpHH Hayky u TexHukn OVSN

EI

Dubna, 15-16 September. A workshop “Mediation: The Practice
of Interaction with the Visitor, Scientific Communication”
organized by the Polytechnic Museum and the JINR Museum of
the History of Science and Technology




NHOOPMALMA OUPEKLUMN OUNAN

MU no TeMaMm «Mysel Kak HayuHbId KOMMYHWKATOP»,
«Meguaums no-HayuHomy. Kak paboTtaioT akcnneiiHe-
pbl MNonutexa», npoektom «Llvkn npoussopctea ny-
GNMUHOM NPOrpaMMbl», KPEATUBHBIMKU CECCHUSMM.

Co ctopoHbl OUAN BbiCTYnMAM HayuHbIM COTPYA-
Huk JIAM M.B.LlLUupueHko U 3amecTuTeNb OUpPEKTOpa
N4an  O.B.Haymos. [llo uHWuMaTMBE oOpraHW3aTtopos
Obln MPOBEAEH TaKXXe KPYr/bli CTOM, HA KOTOPOM
obcyxpaanca poctatoyHo obwmpHblid onbit OUAN no
HayYHOM KOMMYHMKaUWKU U nonynspuaauuu. [Ins yuact-
HUKOB OblJIM OpraHW3oBaHbl IKCKYPCHM Ha (Ha3oTpoH
U habpuKy CBEPXTSIKENbIX I/EMEHTOB, MOCELLEHWE
UHTepaKTUBHOM BbicTaBku B JIK «Mup».

23—25 ceHtabps OWUAMN nocetwna penerauus
LKOMbHUKOB M WX KypaTopoB W3 obpasoBaTefbHOro
ueHtpa «Cupuyc» (Coun). Pebata nobbisanu ¢ o3Ha-
KOMMWTEJIbHbIMU 3KCKypcHsiMU B My3ee MCTOpUM HayKu
u texnukn OUAN, NIAP, JIPB, JIUT w JIOB3. B koHx-
e BM3UTA TFOCTWU MPUHSNW yyacTMe B KOHKypce, Mno-
CBALWEHHOM cTpaHaM-yyacTHuuam OUAU v opraHuzo-
BaHHOM COTPYAHWKaMW YHuBepcanbHOW OUBAHOTEKH
um. [.WU. bnoxuruesa OUAN.

B 2021 r. OUAN npuHan yuacTve B nporpamMme As
LUKOJIbHUKOB «YPOKM HACTOSILLEro», OpraHW30BaHHOWM
OL «Cupuyc». [lna pacnpocTpaHeHUs Hay4YHbIX 3HAHWH
U nonynsipu3aumu Hayku MHCTUTYT B paMKax COTPYAHM-
yectBa ¢ OL, «Cupuyc» npoBefeT cepuio perynsipHbix

JINR DIRECTORATE’S INFORMATION

JIeKUMK yueHbix MHCTWTYyTa B OHNaWH- U OYHOM chop-
MaTax Ha NPOTsKeHUW Bcero yuyebHOro roga Ans Boc-
nutaHHukoB OLl, MeponpusaTUS MO MOBbILEHWUIO KBaU-
¢hvkauuu npenogasarenei obpasoBartenbHOro oHAa
«TanaHT u ycnex» B OUAN, npaktMku W cTaXkKMpPOBKH,
HanpaeJ/ieHHble Ha NpodopreHTaumio U HOpPMUPOBaHHUE
KapbepHOro MyTH yyalluxcsl, a TakXe MpPUMET ydyacTue
B KPYMHbIX €XerofAHbiX NpOeKTax U COBMECTHbIX Uccie-
[LOBaHUsAX.

24 ceHTabpa B pamKax npasgHoBaHus 65-ne-
tMa OUAU B [y6Hy npubbinn upessbluaiHble W Nos-
HOMOouHble nocnbl Pecnybnukn Monbium, Pecny6auku
Cnosakuu v Hewckown Pecnybinkn B PO.

BusnuT Hauancs co BCTpeud C  PYKOBOLCTBOM
OUAN B chopmate Kpyrnoro ctona B GONbLIOM 3ane
[oma yueHbix. NpueeTctBys rocrten, aupektop OUANU
I. B. ToyGHMKOB OTMETUN AesATENbHOE yuacTHe, KOTOpoe
npuuuManu [Monbwa, Cnosakus u Yexusa B cocrase
CTpaH-OCHOBAaTe/IbHUL, B (POPMUPOBAHUKU HAYYHOM NPO-
rpammbl OUAN ¢ camoro Hadana uctopun NHCTUTyTA.

Mocnbl npuHsnu yuacte B pabote 130-i ceccum
YueHoro coeeta OUAWN, BbicTynuB C NpUBETCTBUSMM
W no3gpaBieHUsMHM HayuHoro coobuiectea OWUSAMN,
KONNEKTUBA M NapTHepoB WMHcTUTyTa no cnyuyaro ero
65-netus.

B pamkax nporpammbl npebbisanus B OUAU ro-
CTH NOCETUIM UHTEPAKTHUBHYIO BbICTABKY, MOCBSILLEHHYIO

research areas, basic facilities and educational op-
portunities, as well as development strategy of the
Institute, opened the session.

The participants of the ceremonial opening of the
event were welcomed by Chairman of the Egyptian
Atomic Energy Agency (EAEA) A.El-Hag Ali, President
of ASRT M.Sakr, and Minister of Higher Education
and Scientific Research of Egypt H.Abdel-Ghaffar.
The welcome addresses on behalf of the JINR Member
States were delivered by: Ambassador of the Russian
Federation to Egypt G.Borisenko — on the part of the
JINR’s country of residence; Ambassador of Romania
to Egypt M.Stuparu — on the part of the country
chairing the JINR Committee of Plenipotentiaries in
2021; Ambassador of Bulgaria to Egypt D. Angelov —
on the part of Bulgaria and in honour of the Year
of Bulgaria declared in JINR. Among the participants
of the meeting, there were the Ambassador of the
Czech Republic, representatives of the Embassies of
Kazakhstan, Hungary, and Slovakia.

Topical parallel sessions were held with the par-
ticipation of representatives of JINR Laboratories, as
well as Egyptian universities and research centres.

On 14 September, a full-time opening of the JINR
Information Centre, which was opened in an online for-
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mat in December 2020, took place at the headquarters
of ASRT.

On 15—16 September, the workshop “Mediation:
The Practice of Interaction with the Visitor, Scientific
Communication” organized by the Polytechnic Museum
and the JINR Museum of the History of Science and
Technology took place at the JINR Scientists’ Club.
Representatives of 30 museums of Russia participated
in it online and offline.

JINR Deputy Chief Scientific Secretary O. Culicov
made a welcoming speech. The event programme
started from the lecture “Scientific Communication.
What For?” by Deputy General Director of Science
and Education of the Polytechnic Museum, Head of
the Unit for Analysis of R&D Performance of the
HSE Institute for Statistical Studies and Economics
of Knowledge (HSE ISSEK) K.Fursov. Then, the pro-
gramme was continued by lectures on the topics: “The
Museum As a Scientific Communicator”, “Mediation in
a Scientific Way. How Polytech Explainers Work”, as
well as by the project “Public Programme Production
Cycle” and by creative sessions.

DLNP researcher M. Shirchenko and DLNP Deputy
Director D.Naumov have shared their experience on
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y6Ha, 23-25 centsiopsi. [IIKOIBHUKH U UX KypaTopbl

u3 o0pazoBaTenbHOro neHTpa «Cupuycy (Coun) Ha IKCKYPCHH
B Jlaboparopuu ¢usuku BeICOKHX dHepruil uMm. B. 1. Bekciepa
n A.M. banauna

the part of JINR. At the initiative of the organizers,
a round table was also held, at which an extensive ex-
perience of JINR in scientific communication and popu-
larization was discussed. Excursions to the Phasotron,
the Superheavy Element Factory, and the interactive
exhibition at the JINR Cultural Centre “Mir” were orga-
nized for the participants.

On 23—25 September, a delegation of stu-
dents and their supervisors of the Educational Centre
“Sirius” (Sochi) visited JINR. Guests had a tour of var-
ious locations of the Institute: the JINR Museum of the
History of Science and Technology, FLNR, LRB, MLIT,
and VBLHEP. At the end of their visit, children took
part in a competition dedicated to the JINR Member
States. The competition was organized by staff mem-
bers of the JINR Blokhintsev Universal Public Library.

In 2021, JINR took part in the programme for stu-
dents “Lessons of the Present”, organized by the EC
“Sirius”. In order to spread scientific knowledge and
popularize science, the Institute, in cooperation with
the EC “Sirius”, will hold a series of regular lectures by
scientists of the Institute in online and in-person for-
mats throughout the academic year for students of EC.
Also, there will be professional development activities

NR DIRECTORATE’S INFORMATION

Dubna, 23-25 September. Students and their supervisors of
the Educational Centre “Sirius” (Sochi) on an excursion at the
Veksler and Baldin Laboratory of High Energy Physics

for teachers of the Educational Foundation “Talent and
Success” at JINR, practices and internships aimed at
career guidance and formation of the career path of
students, as well as participation in major annual proj-
ects and joint research.

On 24 September, as part of the celebra-
tion of the 65th anniversary of JINR, Ambassadors
Extraordinary and Plenipotentiary of the Czech
Republic, the Republic of Poland, and the Republic of
Slovakia to the Russian Federation arrived in Dubna.

A round-table meeting with the JINR Directorate in
the large hall of the JINR Scientists’ Club gave start to
the visit. JINR Director G.Trubnikov in his welcoming
speech highlighted that the Czech Republic, Poland,
and Slovakia — as founding states of JINR — have
been taking an active part in the formation of the JINR
scientific programme since the very beginning of the
Institute’s history.

The Ambassadors took part in the 130th session
of the JINR Scientific Council, greeting and congrat-
ulating the JINR scientific community, the team and
partners of the Institute on the 65th JINR anniversary.

Within the framework of the programme, the
guests visited the interactive exhibition dedicated




NHOPOPMALMA OMPEKLM OUNAN

Jy6Ha, 24 cenTsi0ps. TopKeCTBEHHBIN 3aITyCK B AKCILTyaTaIHIO
TOCTHHUYHOTO (GoH/Ia Ha YiI. MOCKOBCKOH, 2 ¢ yuacTuem
pykoBoactBa OUSIU n nocnos Pecnyonuku [Tonmpmmmy,
Pecny6muku CnoBakmn u Yenickoit PecryOmmkn

to the 65th anniversary of JINR where they left their
notes in the visitors’ book. The Ambassadors together
with their accompanying delegations visited the MPD
experimental hall and the factory of superconducting
magnets at VBLHEP, met with the national groups of
the Czech Republic, Poland, and Slovakia in JINR.

A festive start of work of the room stock in the
dormitory at Moscovskaya str. 2 was timed to coincide
with the visit of the honorary guests. An exposition
was opened decorated with photographs of notable
places of the Czech Republic kindly provided by the
Czech tourism development agency “CzechTourism”.
A short time before, in the Year of Bulgaria at JINR,
a photo exhibition dedicated to the nature and cul-
ture of Bulgaria had already been opened in the hotel.
An opening ceremony of a commemorative plaque
continued the programme. The plaque was installed
with the participation of JINR Vice-Director L.Kostov
and the distinguished guests, on the completion of the
overhaul of the hotel for the 65th anniversary of JINR.
Ambassadors from the Czech Republic, Poland, and
Slovakia became the first guests of the newly opened
hotel and left positive reviews.

JINR DIRECTORATE’S INFORMATION
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Dubna, 24 September. A festive start of work of the room stock
in the dormitory at Moscovskaya str. 2, with participation of the
JINR Directorate and Ambassadors of the Czech Republic, the
Republic of Poland, and the Republic of Slovakia

On 30 September, representatives of the ad-
ministration and universities of the Tula region vis-
ited JINR. A.Emelyanenko, Chairman of the Science
and Innovation Committee of the Tula region,
O.Kravchenko, Acting Rector of Tula State University,
and K. Podrezov, Vice-Rector of Tula State Lev Tolstoy
Pedagogical University arrived in Dubna. The visit was
aimed at discussing the prospects for the develop-
ment of cooperation between the Tula region and the
Joint Institute for Nuclear Research.

The parties also discussed opportunities for the
development of scientific and technological coopera-
tion in the field of medical technologies in the produc-
tion of membrane filters, as well as in the field of JINR
applied studies. Moreover, the parties noted mutual
interest in the cooperation improvement in education
and training of the highly qualified staff. The basis for
this is the existing agreement on cooperation with Tula
State University.

To learn about the scientific infrastructure of JINR,
the guests visited the VBLHEP factory of supercon-
ducting magnets and the IBR-2 research reactor at
FLNP.
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10OUNENHOMN faTe, OCTaBUB CBOW 3ar1CH B KHWUre noce-
TuTenen. lMocnbl U conpoBoXAaloLWUe WX Oenerauuu
nobbiBasn B akcnepumeHtasbHom 3ane MPD, Ha da-
BpuKe ceepxnposoasLimMx MarHutos B JIOBJI, scTpeTu-
JIUCb C HauuoHabHbIMK rpynnamu Cnosakuu, MNMonbLuu
u Yexun B OUAN.

K BM3UTY BbICOKMX rocten Obin npUypoyeH Top-
>KECTBEHHbIM 3anMycK B 3KCMjyaTtauuio FOCTUHUYHOIO
HOMepHOro poHAa obLLeXKUTHA Ha yn. MockosckoM, 2,
a TaKXXe OTKPbITUE IKCMO3WLMUU, OPOPMIEHHON hOTO-
rpadousamMu npumMedatesibHbiXx MecT Yexuu, npepocTas-
JIEHHbIMU YELUCKUM areHTCTBOM MO PasBWUTHIO Typu3ma
«CzechTourism». Hesagonro o 3toro B rocTuHWLE
y>ke 6bisia OTKpbITa POTOIKCMNO3ULMA, NPUYPOUYEHHAA K
ob6bsBneHHomy B OUAN rony Bonrapuu v nocesen-
Has 6onrapckoi npupome W Kynbrype. lMpogomkuna
nporpaMmy LIEPEMOHHA OTKPbITUS NaMATHOM Tab/IMuKH,
3aKpenjeHHOM C yyacTheM Buue-gupekTopa MHcTuTyTa
Jl.KocToBa M BbICOKMX rocTed, O 3aBepLUeHWH Kamnu-
Ta/llbHOrO PEMOHTa TOCTUHWUBI K 65-netio OUAN.
Ounnomartsi 3 Monbww, Cnosakuu u Yexuu ctanu nep-
BbIMW MOCTOS/IbLLIAMU BHOBb OTKPbITOrO FOCTHMHUUYHOIO
HOMEpPHOro YoHAa U OCTaBW/IU MO3UTUBHbIE OT3bIBbI.

30 ceHTabpsa coctosanca suaut 8 OUAU npepncra-
BUTENEW afMUHUCTPALUKW U YHUBEPCHUTETOB Ty/bCKOW
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obnactv: npefceparens Komuteta TynbCKOM  06-
NlacTM No Hayke W uHHoBaTvke A.A.EmMenbsiHeHKo,
W.0. pektopa Ty/bCKOro rocyfapCTBEHHOrO YHWBEp-
cuteta O.A.KpasueHko, npopekTtopa TynbcKoro ro-
CYAapCTBEHHOTO  MEeJarorMyeckoro  yHWBEpCUTETa
um. JI.H. Tonctoro K. A.lNoapesosa. Busut 6bin Haue-
NeH Ha obcy>KaeHHWe nepcneKkTB pa3BUTHS OBYCTOPOH-
Hero Hay4HO-TEXHOJ/IOTMUECKOrO COTPYLHUUYECTBA.

CTopoHbl 0O6CYAMNU BO3MOXHOCTHU [N Pa3BHTUS
B3aWMOAENCTBUS B 0ONACTU MEAULMHCKHUX TEXHONOIMH
Mo HanpaBfiEHWIO WM3rOTOBNEHWUS MeMOpaHHbIX (hub-
TPOB, a Takxe B 001aCTH NPUKAAAHbIX UCCefoBaHUM
OUAN. Kpome Toro, 6bi1 0603HAUEH B3aUMHbIM UHTE-
pec K pasBuUTHIO B3aMMOLEMCTBUA B cihepe obpaso-
BaHUA W MOATOTOBKU BbICOKOKBAM(IULMPOBAHHBIX Ka-
[POB, OCHOBOMW AJ/11 KOTOPOrO C/YXXWT CyLUECTByloLLee
corfaweHve O coTpyaHuyecTBe C Ty/bCKMM rocypap-
CTBEHHbIM YHUBEPCUTETOM.

[ocTh 03HAKOMHAKUCH C HayYHOM MHPPACTPYKTYPOM
OUAN, nocets habpuKy CBEPXNPOBOAALLMX MArHUTOB
B Jlabopatopuu hU3UKK BbICOKMX IHEPrui U Uccneno-
BaTesibckui peaktop UBP-2 B Jlabopatopuu HelTpoH-
HOM (PHU3UKH.

Jy6mna, 30 cenrsiops. [IpencraBureny aAMIHUCTPAIMT U
YHUBEPCUTETOB TyIbCKoH 00J1aCTH Ha SKCKYPCHH

B JIaboparopun ¢uzuku BeICOKUX sHeprui um. B. 1. Bexcnepa
u A.M. bannnaa

Dubna, 30 September. Representatives of the administration and
universities of the Tula region on an excursion at the Veksler
and Baldin Laboratory of High Energy Physics




HAYYHOE COTPYOHMYECTBO

6 mronA cocrosncsa susut 8 OVIAN peneranumn pyxo-
BoAcTBa POCCHMIICKOrO YHMBEPCUTETA APYXKOBI HAPOLOB
(PYIH), B Xx0fe KOTOPOTO ObLIO MOAMICAHO JBYCTOPOH-
Hee COIVIAlIeHJIe O COBMECTHOI IIOATOTOBKE KaIpOB B 00-
mactu pU3NKY, MAaTeMaTUKM, KOMIIBIOTEPHBIX TEXHOJIO-
T ¥ HayK O )KM3HU, a TAK)Ke O COTPYHUYECTBe B cepe
VICCTIE/IOBATE/IbCKOM JIeATENIbHOCTU C MCIONb30BaHUEM
yHMKanbpHOTO o6opymoBanusa OVIAN. Ilogmmcy Ha co-
rnameHny noctasunu gupexrop OVISIN I.B. Tpy6unkos
u pexrop PYITH O. A. SIcTpe60B B IPUCYTCTBUM HAYIHO-
ro pykosoautena OVIAN B.A.MaTBeeBa u nmpesnujeHTa
PYIIH B. M. ®unmunrmosa.

OVAM n PYJH poroBopmauch o MpOBefeHUN CO-
BMECTHBIX (yHJaMEHTa/IbHBIX ¥ IIPUKIAHBIX UCCIENO0-
BaHMIT Ha PEry/ApPHOI OCHOBE, a TaKXKe 00 MHTerpaIum
HAy4HO-00pa30BaATENIBHBIX M HAYYHO-UCCIE[OBATENb-
CKMX IPOTPaMM [JIsl COBEPIIEHCTBOBaHMA IOATOTOBKM
KaJIpOB I10 TAKMM HayYHBIM HAaIIPaB/IeHUAM, KaK (pU3UKa
97IeMEHTAPHBIX YaCTUI] M aTOMHOTO AApa, QU3NKa KOH-
TEeHCUPOBAaHHBIX Cpell, TeopeTndecKas M MaTeMmaTirde-
ckasi (pu3MKa, MaTeMaTUIeCKoe MOJAEIMPOBAHNUE I BbI-
YMCIUTeNbHAA PUSNKA, CETU, KOMIIBIOTEPHbIE TEXHOJIO-
TUM, HAYKY O XKU3HI.

Heneranus PYJIH moceruna JI®BS, rge o3HakoMu-
mach ¢ xogoM peanusanuy Meranpoekta NICA u ¢abpu-
KOJl CBEpXIpPOBOAALINX MAarHUTOB, MOOBIBaja B HAHO-
uentpe JISP n B JINT.

7 MI0IA B paMKax 18-11 MeXIyHapOJLHON CTa>KMPOB-
KM /1 Hay4yHO-aJIMMHMCTPATUBHOrO IepcoHana «OIbIT
OVIAIM pnsa cTpaH-y4acTHMIL U TOCYHZAPCTB-IIAPTHEPOB»

SCIENTIFIC COOPERATION

(JEMS-18) cocTosica KpYIIIBIL CTON, IOCBAILIECHHDII
passuTtuio B3anmopeiictsusa OVIAV ¢ ynmBepcureramm.
B umcne ygactHukos — mpencrasuren HVAY MUY,
Cesepo-KaBkasckoro  ¢eepaIbHOrO  yHMBEPCUTETA,
KabappuHo-Bankapckoro rocygapcTBEHHOTO YHUBEPCH-
teTa, FOXHOrO (efiepanbHOrO YHUBEPCUTETA, A TAKXKe 6O
rapckux yHuBepcutero Codun n Ilnosgusa, AreHtcrBa
0 sAflepHOMY perynupoanuio bonrapun un ap. K pabore
KPYIJIOTO CTO/Ia IPUCOEIMHIINCH MOJIOfIble y4YeHble U3
ctpan CHI, npoxopuBsiine neTHIo0 cTaxuposky B OVIAN.

Ot OMAWM B MeponpuATUN y4acTBOBAIM TTaBHBIN
yd4enblit cekperapp C.H.Hepnenbko, cnennpencraBurenb
OMANM B poccuiicKux u MeXJyHapOJHBIX OpraHu3aIu-
ax b.10.1llapkoB, pyKOBOAMUTEND JelapTaMeHTa MeXJy-
HapopHoro coTrpysHudectsa JI.B.Kamanun, samecrn-
Te/b AupeKkTopa VIHcTuTyTa no nepconany A.B.Pysaes,
IpefcTaBUTeNN HallMOHaAbHbIX rpynn OV, Yye6no-
Hay4YHOTO LJeHTPa 1 .

b.10.1llapkoB, OTKpbIBast paboOTy KPYINOrO CTOJA,
IpU3Ba/l YYACTHUKOB AaKTMBHO (POPMY/IMPOBATH CBOU
3aIIPOCHI M OXKUAAHMA OT coTpyaHMuecTBa ¢ OVIAM nna
YCIIELTHOTO OIpefieNleHNs MPUOPUTETHBIX HaIlpaBlIeHuUIt
B3anmopeiictBusa. C.H.Hepmenbko mpefcTaBua  KOH-
LEMINI0 OMOXKeHNsT 06 acCOUNMPOBAHHOM IIepCOHAsIe
OVMAM, Takke HalleJIeHHYI0O Ha IIOBbIIIEHMe IpuBIIe-
KaTeNbHOCTU VIHCTUTYTa KaK Hay4YHOI OpraHM3aluM C
YHUKa/IbHOII MCCTIef{OBATeIbCKOI MHPPACTPYKTYPOIL.

Ha Bcrpede o6Cyxamuch pasBUTHME METOAMK U
¢dbopMaThl IpUBIEYEHNUS MOJOAEXY B HAyKy M IOJTO-
TOBK) KaJpOB, BKJIIOYasg pabOTy CO IIKOTbHUKAMU U

Jly6Ha, 6 utons. Berpeua npencraBureneit pykoBoactea OUSN
u Poccuiickoro yHUBepcHTETa APYKOBI HAPOIOB

Dubna, 6 July. Meeting of the representatives of the JINR
Directorate and Peoples’ Friendship University of Russia




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

[y6Ha, 7 utons. Kpyrsiii cron B pamkax 18-if MexIyHapOaHOM
CT@XMPOBKH IS HAYYHO-aIMHHHCTPATUBHOTO TIEPCOHAIIA
ctpan-ygactaun OUSAN JEMS-18

On 6 July, a leadership delegation of the Peoples’
Friendship University of Russia (RUDN University) visit-
ed JINR. During the visit, bilateral agreement was signed
on joint training of staff in the fields of physics, mathe-
matics, IT, and life sciences, as well as on cooperation
in the realm of research activities with the use of JINR’s
unique equipment. JINR Director G.Trubnikov and
RUDN Rector O. Yastrebov signed the agreement in the
presence of JINR Scientific Leader V. Matveev and RUDN
President V. Filippov.

The Joint Institute for Nuclear Research and the
RUDN University have agreed to conduct regular joint
basic and applied studies, as well as integrate scientif-
ic-educational and scientific-research programmes, thus
improving personnel training in the following scientific
areas: particle physics and nuclear physics, condensed
matter physics, theoretical and mathematical physics,
mathematical modelling and computing physics, net-
works, computer technologies, life sciences.

The RUDN delegation visited VBLHEP, where they
learned about the progress in the implementation of the
NICA megascience project and got acquainted with the
factory of superconducting magnets, then visited the
FLNR Nanocentre and MLIT.

On 7 July, within the framework of the 18th
International training programme for decision-makers
in science and international scientific cooperation “JINR
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Dubna, 7 July. A round table within the framework of the
18th International training programme for decision-makers in
science and international scientific cooperation JEMS-18

Expertise for Member States and Partner Countries”
(JEMS-18), a round table was held on the development
of JINR interaction with universities. Among the par-
ticipants were representatives of NRNU MEPhI, North-
Caucasus Federal University, Kabardino-Balkarian State
University, Southern Federal University, universities
of Sofia and Plovdiv, as well as the Bulgarian Nuclear
Regulatory Agency, etc. Young scientists from the CIS
countries undergoing summer internship at JINR joined
the round table.

On behalf of JINR, the event was attended by
JINR Chief Scientific Secretary S.Nedelko, JINR
Special Representative to Russian and International
Organizations B.Sharkov, Head of the International
Cooperation Department D.Kamanin, JINR Assistant
Director for Human Resources A.Ruzaev, represen-
tatives of national groups of JINR, JINR University
Centre, etc.

B.Sharkov in his speech called participants to ac-
tively formulate their requests and expectations for co-
operation with JINR, thus to successfully find out the
priority areas of interaction. S.Nedelko presented the
concept of the JINR associate staff regulations, which
is also aimed at increasing the attractiveness of the
Institute as a scientific organization with a unique re-
search infrastructure.

At the meeting, speeches were made on the methodol-
ogy development and formats for attracting young people
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YYUTENAMHU, C UCIONb30BAHMEM COBPEMEHHBIX HAIIA-
HBIX MaTepUaoB, B TOM YIC/Ie TOTeHIana MHpopMmay-
oHHbIX LleHTpoB OV, 0 pa3sBUTNM KOTOPBIX paccKasasl
JI.B.Kamanun. C npakTu4ecKMMM pe3yabTaTaMu pado-
ThI MHPOpMarmoHHoro nertpa OV Ha rore Poccunm 03-
HakoMmia ero gupexrop H.Ilyxaesa. PykoBogurennb Ha-
nuoHanpHON rpynnsl Pecny6nukn Kasaxcran B OV
A.VlcabIKOB IIpefiCTaBU/I QHOHC O 3aI/TAaHMPOBAaHHOM Ha
CEHTAOPb—OKTAOPD OTKPHITUU NHPOPMAIVIOHHOTO IIeH-
tpa OMAN B MHCTUTYTE ANepHOI pu3nky B AnMa-ATe.

Y4acTHUKM KPYITIOrO CTO/MA 0OCY/MIN OIBIT PabOTHI
MeXIYHapORHOI IIKOJIBI 110 MH(OPMAIVIOHHBIM TEXHO-
TOrMAM «AHaMUTHUKA GONBIINX JaHHBIX», OPTAHU30BaH-
Holt coBMecTHO OVIAIV 11 yHusepcuterom «JJyOHar.

SCIENTIFIC COOPERATION

C 6 mo 10 cenTaA6pa Ha 6ase uHcTUTyTOB Harmo-
Ha/IbHOV aKafleMM) HayK YKpaMHbl B PaMKaX MepOIIpu-
ATUI, IPUYPOUYEHHBIX K 65-nmetuio OVIAV, B rubpugHom
¢dbopmare mpoxommno pabodee copemmanue «IlepcreKTUBEI
corpymHmndectBa YKpanubl ¢ OVIAN». IIpusercTBeHHOM
Ppeyblo CoBelllaHNe OTKPbI/I IOTHOMOYHDI IIPefICTAaBUTEND
npaBuTenbcTBa YKpaunbl b.B.Ipunes. Bume-pupexrop
OMAN JI. KocToB pacckasat 06 OCHOBHBIX HaIIPaB/ICHUAX
pasButus VIHCTUTYTA.

B cocraB penmeraunu OMAV Bxopunm ykpaumHCKMe
COTPYIHMKM, KOTOPble IPECTaBU/IN Pe3yNbTaThl CBO-
MX HAyYHBIX MCCTEJOBAHMI, BBIIIOTHEHHBIX Ha 6a30BBIX
ycraHoBkax OVISIV. Oco6slit MHTepec YIaCTHUKOB CO-
BEIJaHMA BbI3BaNM JOKIAZbl IO TAKOMY aKTyaJlbHOMY
HaIlpaB/IeHNI0 HAYYHBIX MCCIEOBaHUIT, KaK pa3pabor-
Ka HOBBIX THUIIOB CHMHTVUIALMOHHBIX MaTepuasos,

JlaGoparopus ¢pusuku Beicokux sHepruii um. B. . Bekcnepa u A. M. bannuna, 5 uromnst. PaGounii BU3UT mpeacraBuTenei
kommnanun STRABAG — renepanbnoro noapsaunka npoekra NICA — i 03HaKOMIICHHUS C XOZOM CTPOUTENBCTBA KoJUTaiiiepa

e
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e

The Veksler and Baldin Laboratory of High Energy Physics, 5 July. Working visit of representatives of STRABAG, the general
contractor of the NICA project, to get acquainted with the progress of construction of the collider

to science and staff training, including work with school
students and teachers, as well as the use of modern visu-
al materials, namely the potential of JINR Information
Centres, the development of which was described by
D.Kamanin. Director of the JINR Information Centre in
the South of Russia N. Pukhaeva presented a report about
the practical results of its operation. Head of the national
group of the Republic of Kazakhstan in JINR A.Issadykov
talked about the opening of the JINR Information Centre
at the Institute of Nuclear Physics in Almaty scheduled for
September-October 2021.

Participants of the meeting considered the promising
experience of the International IT School “Data Science”
organized jointly by JINR and the Dubna State University.

On 6-10 September, a workshop “Ukraine-JINR
Collaboration Prospect”, timed to the 65th anniversary of
the Joint Institute for Nuclear Research, was held at insti-
tutes of the National Academy of Sciences of Ukraine as a
hybrid event. The meeting was opened by Plenipotentiary
of the Government of Ukraine to JINR B.Grinev. JINR
Vice-Director L. Kostov spoke about the key directions of
the Institute’s development.
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UCTIONIb3YeMbIX ISl CO3[JaHUs JIETEKTOPOB BBICOKO3-
HepreTM4YeCcKUX 4YacTull. DBpinm mpuBeneHbl IpuMeps
YCIIENIHOTO MCIONb30BAaHMA TaKUX JIETEKTOPOB, CO3/IaH-
HpIX B VIHCTUTyTe CUMHTM/UIALMOHHBIX MaTepuasoB
HAH VYxpaunbl, Ha pasnuuHbIX ycraHoBKax B IJEPH.
CropoHbI 06CYANIN BO3MOXHOCTD IIPMMEHEHNUsI IOf06-
HBIX YCTPONCTB B akcnepumenTax MPD u SPD konnai-
nepa NICA B OVIAVI. Bonbinoe BHNMaHNIe Ha COBEIIAHNY
OBIIO yZIeTIEHO BO3MOXXHOCTH YYacCTVs B IIOTb30BaTe/Ib-
CKOJI Iporpamme, peanmsyemoit Ha peakrtope VIBP-2 B
JIH®. ITo ntoram o6CY>XAeHWUI ObUIM 3allIaHMPOBAHDI
COBMECTHbIE MCC/IelOBaHNA HAaHOMAaTep1aioB Ha OCHOBE
KPeMHI: ¥ OKCUIa BaHAJ WA C UCTIO/Ib30BaHIEM BO3MOXK-
HOCTeJl METOJIOB pacCesHNs HEMTPOHOB Ha CHEKTpOMe-
Tpax peakropa VIbP-2.

B pamkax coBemaHMA COCTOsANACh 3KCKypCcHsA Ha
HOBYI0 JICC/IE[JOBATE/IbCKYI0 ANEPHYI0 YCTAaHOBKY B
HannonanpHOM Hay4HOM LieHTpe «XapbKOBCKMIT PU3N-
KO-TeXHIYeCKUII MHCTUTYT», IOC/Ie KOTOPOJT OBbITT opra-
HM30BaH KPYTJIBIA CTOJI C y4acTUeM IpeJCTaBUTeNNeN -
pex1uu 1 pykoBopacTBa mabopatopuit OVIAU mo Bumeo-
KOH(pepeHICBA3N. BpUIM paccCMOTpeHbI BO3MOXXHOCTH
pasBuTHA coTpyAHMUYecTBa YKpauHbl u OVIAN mo cos-
TAHWIO U 9KCIUTyaTal My HEITPOHHBIX CIIEKTPOMETPOB Ha
6a3e CO3/JaHHOTO NCTOYHNKA HETPOHOB.

SCIENTIFIC COOPERATION

15-16 centabpa B ONAM mpoxommn MexnyHa-
POIHBI KDPYITIBIA CTON IO NMPUKIAJHBIM MCC/IEJOBaHN-
AM M MHHOBaIaM Ha koMitekce NICA, Halle/leHHBIN Ha
MH(OPMUPOBAHIE IIMPOKOI HAyIHOI O0OIIeCTBEHHOCTH
0 HOBBIX BO3MOXXHOCTAX KoMInnekca NICA mna mpuxmap-
HBIX UCCIefOBaHWII B 061acTy COBPEMEHHOI 6uomoruu
U MeMIVHBI, pafiMialliOHHOTO MaTepHUaNoBeNeHNsA, N3Y-
YeH!Us PAJMALMOHHOI CTOMKOCTM HOMTYIPOBOJHMKOBBIX
YCTPOJICTB M Pa3BUTVA HOBBIX TEXHOJIOTUI IS AfePHON
SHEPTeTUKN.

B xone nByX mHeil pabOTBI B KPYITIOM CTO/IEe IIPUHS-
m ydactue okono 300 mccmefoBareneii M3 ABCTpasui,
benopyccun, benbrum, bpasunum, bonrapum, Kuras,
Yexun, lepmanum, MWramum, Anonun, Mongasun,
Pymbiany, Poccun, TOAP, CIIIA, YsbekucraHa, a Takxe
13 MEXJyHapOJHbBIX opraHmsanuii — Eppomerickoii ac-
conyaluy 10 MCCAefoBaHMAM Ha >XUBOTHBIX (EARA),
EBpomneiickoro kocmmueckoro arentcrsa (ESA), IJEPH,
OVIAN, uccnenoBaTeMbCKUX MHCTUTYTOB, HAy4YHO-TIPO-
U3BOJICTBEHHBIX KOMIIaHUIL, 00pa30oBaTe/IbHBIX YUpeXKie-
HUI ¥ TIPECTABUTENN CPENCTB MacCoBOM MHPOpMALINIL.
3acefaHns KpyIIoro CTona Npoxopyiyu B ¢popmare, code-
TaloIleM AVMCTAHI[MOHHOE yYacTye C OYHBIM IIPUCYTCTBMEM
corpyzanukoB OVIAN u paga poccniickux opraHu3anuit.

Paboty xpyraoro croma oTkpsul gupexrop OVAN
akagemuk I.B. Tpy6HNMKOB, KOTOPBIIT OTMETUII CBOEBpe-

The JINR delegation included Ukrainian staff mem-
bers who presented the results of their scientific research
carried out at the JINR basic facilities. The participants
were particularly interested in reports on such an urgent
area of scientific research as the development of new types
of scintillation materials for the production of detectors
of high-energy particles. Examples of the efficient use of
such detectors produced at the Institute for Scintillation
Materials of the National Academy of Sciences of Ukraine
in various experiments at CERN were given. The parties
discussed the possibility of applying such devices in the
MPD and SPD experiments of the NICA collider at JINR.
Workshop participants expressed their keen interest in
the User Programme implemented at the IBR-2 reactor at
FLNP. As a result of discussions, joint studies of nanoma-
terials based on silicon and vanadium oxide were planned
using the capabilities of neutron scattering methods at the
spectrometers of the IBR-2 reactor.

As part of the meeting, an excursion to the new nu-
clear research facility at the National Science Centre
“Kharkiv Institute of Physics and Technology” took place.
After the excursion, a round table was held with the par-
ticipation of representatives of the JINR Directorate and
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heads of the JINR Laboratories via a videoconference. At
the round table, the opportunities for cooperation devel-
opment between Ukraine and JINR on the production
and operation of neutron spectrometers based on the cre-
ated neutron source were discussed.

On 15-16 September, the International Round Table
on Applied Research and Innovations at NICA was held at
JINR. The session was focused on the informing the gen-
eral scientific community about new capabilities of the
NICA complex for applied research in biology and med-
icine, the study of radiation hardness of semiconductor
devices, radiation materials science, and development of
advanced nuclear power technologies.

Over two active days, about 300 scientists from
Australia, Belarus, Belgium, Brasil, Bulgaria, China,
the Czech Republic, Germany, Italy, Japan, Moldova,
Romania, Russia, South Africa, the USA, Uzbekistan, as
well as from international organizations — the European
Animal Research Association (EARA), the European
Space Agency (ESA), CERN, JINR, research institutes,
research and production companies, educational institu-
tions and the media, took part in the Round Table. The ses-
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MEHHOCTD €r0 MPOBENeHMs IIsL O0CY K/AeHNS MOMUTUKY
VICTIO/Ib30BAaHMsA yYKOB KOJIalifiepa B IIPUK/IAJHBIX MC-
CIIe[OBAHMSIX U ONPeMIe/IeHIsI THTepeca HayIHOro CO06-
IleCcTBa K OPraHM3al My MEXAYHapOJgHOI IIPOTrpaMMbl
nonb3oBaTeneit Kominekca NICA B yacTy IpMKIagHBIX
WICCIIEOBAHMIA.

PyxoBopmrenr mpoekra NICA Buie-gupexrop
OMAN B.I.Kekenupase pacckasaa o6 aKTyaJIbHOM CTa-
Tyce MeracalieHC-IpOoeKTa, OTMeTUB, YTO HapAAy C Io-
JIy4eHueM HOBBIX 3HAHUIT B 0071acTy QyH/aMEHTATbHOI
HayKJi OTPOMHOE 3HaueHNe VIMEIOT MCCIIefloBaHMA B cde-
pe 9HEPreTUKY, MUKPOTEKTPOHUKH, PafU0OOUOIOrn I
MHoOroe fpyroe. [TepcreKTUBBI 3aITyCKa ITOTHOMACIITA6-
HBIX IPUKIAZHBIX MCCIeoBaHMI Ha KoMIulekce NICA
OBLIM OTMedeHbI KaK (akTop JIs paclimpeHus cdepsl
TEeATeTbHOCTY MOJIO/IbIX YYEHbIX, Pa3BUTHA UHCTPYMEH-
toB OV B 06macTyt MOATOTOBKY KafPOB U IIPOCBETH-
TeAbCKON eATETbHOCTH.

B mepsbIit IeHb B XOfie 3acelaHMIi KPYIJNIOTO CTONA
HapAly C MNMPOKO IpefCcTaBIeHHbIM CIEKTPOM IpHU-
KMafiHbIX mccneposanuii OVIAIV mposBywyanm [okia-
Ibl BeAYLIMX y4YeHBbIX M3 EBpoIeiickoro KocMmyecKoro
arenrcTBa 1 IJEPH, a Tax>ke crienmanyucToB 13 Hay4IHBIX
1eHTpoB ABcTpanuu, l'epmanun, Vranuu, Poccun, CIIA,
Yexun, I0AP, Anonnn. MofepaTopaMn Hay4HBIX CECCUI
B IIepBbIIi ienb MeponpusATus ctanu M. [Jiopanre (Lentp

SCIENTIFIC COOPERATION

IO M3YYeHMIO TDKeNBIX MOHOB UM. A.lenbmronbla,
T'epmanus), A. C. Copun (OMAN), T. Xeit (Komrym6usickmit
yausepcurert, CIIIA), O.B. benos (OVIAI). B 3aBepurenie
HepBOTO JIHs YYaCTHUKY KPYIJIOTO CTO/IA COBEPIININ OY-
HO-BUPTYya/nbHYI0 3KcKypcuio Ha NICA.

Bo BTOpOII JieHb ceccuy KpyIJIOTO CTO/MA IIPOBEIN
mogpeparopbl K. TpayrmanH (LleHTp 1o M3y4eHMIO TsKe-
71X MOHOB M. A.Tenbmronbua, lepmanus), I1. 0. Anenp
(OmAaN), X.Cakypan (LleHTp YCKOpPUTENBHBIX Ha-
yk RIKEN Nishina, Anonns), M.Ilapaunan (OMAN),
V. A. Pypues (HMAY MU, Poccus). Yuensle 06cynu-
Mt pa3pabOTKy HAHO- M MUKPOCTPYKTYPUPOBAHHBIX Ma-
TepUajoB C IOMOIbI0 HOBOTO KOJIIalifiepa, TeCTUPOBa-
HIe Ha HeM pafiMalliIOHHOTO BO3JIENCTBYUS Ha 3JIEKTPOH-
HbIe YCTPOJICTBA, MOJEIMPOBAaHME IKCIEPUMEHTOB IO
AJlepHOII IJIAaHEeTOIOTUY U IIPUKJIafHble paboThI B 00/Ia-
CTV Pa3BUTM S HOBBIX TEXHOJIOI UL AJJePHOI 9HEPTeTHUKIL.

ITo uToram ceccuit BTOporo gHs ObLI IPUHSIT MEMO-
PaHAYM, B KOTOPOM y4aCTHUK!I MepPOIPHUATHUA OTMETHU/IN
CYIeCTBEHHBIII MHTepeC HayYHOTo co00IecTBa K BOIIPO-
caM OpraHM3aluy IPUKIATHBIX UCCIEJOBAHNIT HA KOM-
nnexkce NICA u BpIpasuny cBoe MHEHNe II0 PsAAly CTpare-
TMYECKUX BOIIPOCOB O A/TbHEIIeM Pa3BUTUN PAOOT.

Y4acTHUKM KPYTJIOTO CTOJIA YTBEPAIIN IPEIIOMKEH-
HOe HalIMeHOBaHVe NHGPACTPYKTYPBI I PUK/IaJHBIX
uccnegosaunit NICA, ob6benunsoniee cosgaBaeMble Ka-

sions of the Round Table were held in a format combining
remote participation with the full-time presence of JINR
employees and a number of Russian organizations.

The Round Table was opened by JINR Director
Academician G.Trubnikov, who accented its opportune
holding to discuss the policy of using beams for applied
research and determining the interest of the scientific com-
munity in organizing an international programme of users
of the NICA complex in terms of applied research.

Leader of the NICA megascience project, JINR Vice-
Director V.Kekelidze, spoke about its current status. He
noted that along with gaining new knowledge in the field
of fundamental science, research in the fields of power in-
dustry, microelectronics, radiobiology and much more is
of great importance. The prospects of launching full-scale
applied research at the NICA complex were noted as a fac-
tor for expanding the scope of activities of young scientists,
developing JINR tools for staff training and education.

On the first day, during the Round Table sessions,
along with a widely presented range of JINR applied re-
search, reports were made by leading scientists from the
European Space Agency, CERN, as well as by specialists
from research centres in Australia, the Czech Republic,
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Germany, Italy, Japan, Russia, South Africa, and the
USA. M. Durante (GSI, Germany), A. Sorin (JINR), T. Hei
(Columbia University, USA), and O.Belov (JINR) moder-
ated the sessions of the first day. At the end of the first day,
the participants had a hybrid (in-person/virtual) excur-
sion to the NICA complex.

On the second day of the event, Ch. Trautmann (GSI,
Germany), P.Apel (JINR), H.Sakurai (RIKEN, Japan),
M.Paraipan (JINR), and I.Rudnev (NRNU MEPh],
Russia) moderated the session. Scientists discussed the
development of nano- and microstructured materials at
the new collider, testing the radiation effect on electronic
devices, simulating experiments on nuclear planetology,
and applied work on the development of new nuclear pow-
er technologies.

Following the results of the sessions of the second
day, a Memorandum was signed in which the participants
of the event noted the significant interest of the scientific
community in the organization of applied research at the
NICA complex and expressed their opinion on a number
of strategic issues on the further development of the work.

The participants of the Round Table approved the pro-
posed name of the infrastructure for applied research at
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Jly6Ha, 15—16 ceHTA0ps. MexXTyHapOIHBII KPYIIIBIA CTOI MO Dubna, 15-16 September. The International Round Table on
TIPUKJIaTHBIM UCCIICJIOBAaHUSIM M MHHOBAIIUSIM Ha Komiuiekce NICA Applied Research and Innovations at NICA
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Haibe, — ARTADNA (Applied Research Infrastructure
for Advanced Developments at NICA fAcility) u coorBeT-
CTBYIOLMIT JIOTOTHIL

[l1st panmpHertIet TpOpaboTKM 0603HAYEHHBIX CTPa-
TeTMYeCKMX MHUIMATUB PYKOBOACTBOM IpoekTa NICA
copMMPpOBaH SKCIIEPTHBIN KOMUTET IO HMPUKIATHBIM
JCCIeNOBaHNAM 1 MHHOBaMAM Ha kaHanax ARIADNA,
HepBoe 3acefjaHlie KOTOPOTrO COCTOSIIOCH CPasy IO 3aBep-
IIEHUY OTKPBITOI YaCTH KPYITIOTO CTOTIA.

16 centabpsa B pamkax MeXZYHApPOLHOTO KPYIIOrO
CTO/IA 1O TIPUKIATHBIM VCCIESOBAHNAM U MHHOBALMAM
Ha KomIiekce NICA cocrosanmach BcTpeya pyKOBOJCTBA
OUMN ¢ mpepcraButensaMu VIHCTUTYTa MeRUKO-OMOIO-
ruveckux npo6nem (VIMBIT) PAH Bo rnaBe ¢ gupekTopom
VIMBII akapgemukom O. V. OpnoBbim.

[7TaBHBIM IIpefMETOM BCTpeYM CTamo OOCYX[eHue
HOBBIX IIEPCIEKTUB IS peanusalyyl MCCIeJOBAHUI C
UCII0NIb30BaHMeM IyuKoB KoMIuiekca NICA, cBA3aHHBIX
C MPaKTUYIECKUMU BOIIPOCcaMy 6€30MacHOCTH IMIOTUPY-
eMbIX KOCMMYECKMX IIO/IETOB, a TaKXKe C QyHITaMeHTa/Ib-
HBIMJ IIpo6IeMaMy KOCMIYECKOi 6MO/IOTUN U M-
HBI, YTO MOXXET OTKPBITb HOBYIO CTPAaHHUIY B MCTOPUM
B3aMIMOJIEVICTBMA JBYX UHCTUTYTOB.

SCIENTIFIC COOPERATION

Ha BcTpede ObIIM pacCMOTPEHBI BOIPOCHI BXOX-
menus VIMBII PAH B xonmabopaunio Ha 6ase Meracait-
enc-npoekta NICA, a TakXe IpuB/IedYeHNUA KaJpoB U3
IpOMUIBHBIX HAayYHBIX YYPEXJCHMII, VIMEIOINX MHO-
TOJIETHMII ONBIT ¥ IIMPOKYI0 aHATUTUYECKYI0 6asy A
nonydeHust 1 06paboTku pesynpratoB. CTOpPOHBI 06Cy-
IVIIA BOIIPOCHI COBMECTHOTO Y4YacTUA JIBYX NHCTUTYTOB
B Pas/IIMYHBIX MeXIYHAPOIHBIX IIPOrPaMMax 10 JAHHBIM
HaIpaB/IeHNAM C y4eTOM HaKOIJIEHHOTO OIBITA 110 B3au-
MOJIeJICTBUIO C HAPTHEPCKMMY OpPraHM3alMAMIU PasHBIX
CTpaH B 06/1aCTM KOCMUYECKUX VM CMEXHBIX UCCTIE/[0Ba-
Huit. OTHOCUTENPHO CrienupUIecKnx MOTpedHOCTE
K mapamerpaM obnydeHus Ha komriekce NICA 6biro
BBICKA3aHO MIO)KeJIaHMe O paboTe B pe>KMMe «MHOTOMOH-
HOTO» IIy4Ka, IO0fjpasyMeBalolero ObICTPYI0 CMEHY TUIIA
MOHA I S3HEPI UL

B 3aBepIneHye BCTpeun YIaCTHUKY BbIPA3VIIN HaJie-
KTy Ha JajbHelilllee pasBUTHE B3aMMOJIENCTBUIT MEXY
ABYMsI MHCTUTYTaMI U pacliypeHue Kpyra oOmmx safjad
B 00/1aCT IIPUK/IaJHBIX MCCIeJOBAHMIL I MTHHOBALIMIL.

C 15 no 18 centsa6psa B Coduu HaxoamIach fjenera-
uua OVIAN, BosrmaBnsgemas sune-pupexropamu OVIAN
JI.KocroBeiMm m B.][I.Kekennupjse, B paMKax cepum Me-
ponpuATHIL, NPUYPOYEHHBIX K 65-neTuio VHcTuryTa 1

.
T
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Jy6Ha, 23 centsiops. OTKpBITHE BBICTABKU [VIABHOTO HAyYHOTO
corpyauanka JITO OUSU npodeccopa I. Crparana
«Ot Konepruka 1o HerotoHa»

EI

Dubna, 23 September. Opening of the exhibition “From
Copernicus to Newton” of Chief Researcher of the JINR BLTP
Professor Gh. Stratan
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rogy bonmrapuu B OMAV, opranusyempix VHCTUTYTOM
COBMECTHO ¢ AT€HTCTBOM IIO AJEPHOMY PETyINpOBaHUIO
Pecrry6muxu Borrapuu (ASIP).

C 6onrapckoif CTOPOHBI B MEPONPUATUAX NPUHMU-
Ma/lMl y4acTye IOJIHOMOYHBIN IIpefiCTaBUTEIb IIPaBU-
tenbctBa bonrapum B OVIAM, npepcemarens AP
LI. Bauniicku, coTpygHMKM 6onrapckoro MuHmucTepcTBa
obpazoBaHyA U HayKy, bonrapckoil akageMuyu Hayk 1
MCCIIeOBATe/IbCKUX LIEHTPOB, PeaTM3YIONINX COBMECT-
HbI€ IPOEKTHI ¢ VIHCTUTYTOM.

[Tporpamma Bmsmra OblIa OTKpBITa 15 CeHTIOps B
I0>xnoM mapke Codun, e npu yuactun OVIAN, AP u
A3C «Kosnonyit» 6p1a opraHn3oBaHa HOBas 30HA OTHBI-
xa. OTa «3e/leHas VHULMATYBa» He TOJIbKO 00/1aropoaua
TepPUTOPUIO OFHOTO 13 KPYIIHENIINX CTOINYHbIX TAPKOB,
HO M OyfeT CIocoOCTBOBATb IIPUBICYEHNMIO BHUMAHUA
6orrapckoit obiecTBeHHOCTH K gesitenbHOCTI OVISINL

16 ceHTAOPs OBLI TOP>KECTBEHHO OTKPBIT NEPBBIiL B
EBpocorose nupopmanonnsit nentp OVAN (VL) Ha
6ase ¢pusnyeckoro axynprera Copuiickoro yHuBepcu-
teta M. CB. Knmnmenrta Oxpupckoro. B pamkax OTKpbI-
Ty V1 6bUIu MOANMCaHbl COIIAIICHM S, HAallpaBIeHHbIe
Ha pacunpenne corpysaudectsa OVIAN u Coduiickoro
YHUBEPCHUTETa B HAYYHO-VCC/IE[OBATe/bCKOM ¥ MHHOBA-
IIMOHHOJ JeATeIbHOCTH, MOITOTOBKe KaJpOB, IIOIYILA-
pU3anNM eCTeCTBEHHbIX HayK.

SCIENTIFIC COOPERATION

17 centsi6ps B LleHTpaIbHOM BOEHHOM K/Ty0e mpolIa
TOP>KeCTBEHHASI HayYHas cecCls «65 JIeT COTPYAHNYECTBA
Mmexny bonrapueit u OVISIM». B moBecTKy 3acefjaHus Bo-
TN TOK/TAZIbl O BKJIafie 60/rapCKMX YUEHBIX B PasBUTIE
Wucruryra, 06 ydactum Bonrapuym B COTpyfHMYECTBe
Mexxgy OVIAM u IIEPH, a TaxkXe ocBellanach TeMaTu-
Ka TaKuX HaydHbIX HampasreHuit OV, xax ¢usuxa
YacTUIl, HETPOHHAasA pu3uKa, QUSMKA TAXKETBIX MOHOB
U KOMIIBIOTMHT. YYaCTHMKAM MePOIPUATHs ObllIa Ipef-
craBrieHa crparerus passutusa OVIAM mo 2030 r. u ganee.

B pamkax robunertaoro roga OVISIN u roga Bonrapun
B OVIAAM AreHTCTBO MO AE€PHOMY peTyIMPOBAHNIO TTOf-
Hepskajio M3fiaHye KHUTU «65 et bonrapun 8 OVAN», B
KOTOpOII ocBelleHa ucropus VIHcTuTyTa, NpefcTaBIeHbl
ero 1abopaTopuM U OTPA’KEHO ydacTie OOMrapcKux Hc-
crefoBareneil B JeATeTbHOCTY KaXKJOM U3 HUX, a TaKXKe
KJIIOYeBble MEpPOINPUATUA B paMKaX COTPYJHUYECTBA —
BCTpEYIT, CEMMHAPBDI, UIKOJBI 1 T. [,

Kpome toro, AJP nmpunsAmo yyactue B ChbeMKaX BU-
TE€OVHTEPBBIO C pAROM BUAHBIX yueHbIX OVIAN, a Takke
¢ paboraromymu B VIHCTUTYTe OONTapCKUMY YYEHBIMU U
CHenVanucTaMu. Bueoponyky IpusBaHbl O3HAKOMUTD
60/IrapcKyio MOJIOMIEKDb C OCHOBHBIMY MCC/IefIOBATEIbCKI-
MM IpoeKTamMy VIHCTUTYTa, @ TAK)Ke BO3MOXXHOCTAMM 00y-
4eHs1, paboThl 1 IPO(eCcCHOHAIBHOIO Pa3BUTILA, KOTOPBIE
IIPEeOCTABIIAIOTCA MOTIOABIM crieriuanuctam B OVIANL.

the NICA complex, combining the created channels, —
ARIADNA (Applied Research Infrastructure for Advanced
Developments at NICA fAcility) and the corresponding logo.

An Advisory Committee on applied research and in-
novations on ARTADNA channels was formed to further
develop the project of the identified strategic initiatives
by the NICA project leadership. The first meeting of the
Advisory Committee took place immediately after the end
of the open part of the Round Table.

On 16 September, on the sidelines of the Interna-
tional Round Table on Applied Research and Innovations
at NICA, the JINR Directorate had a meeting with rep-
resentatives of the RAS Institute of Biomedical Problems
(IBMP RAS) headed by Director of IBMP, Academician
0. Orlov.

The main subject of the meeting was the discussion of
new prospects for the implementation of research using ion
beams of the NICA complex related to practical safety is-
sues of manned space flight, as well as fundamental issues
of space biology and medicine, which can open a new page
in the history of interaction between the two institutes.

Kl

The issues of integration of IBMP RAS into the NICA
megascience project collaboration were raised, as well as
attracting experienced personnel from specialized scien-
tific institutes with a broad analytical base for obtaining
and processing results. The issues of joint participation of
the two institutes in various international programmes
were discussed based on the experience of IBMP RAS in
cooperation with partner organizations of different coun-
tries in the field of space and related research. In terms
of specific requirements for irradiation parameters at the
NICA complex, it was suggested to work in the “multi-
ion” beam mode, which implies a quick change of the ion
type and energy.

At the end of the meeting, the participants expressed
their hope for further collaboration development between
the two institutes and the expansion of the range of com-
mon tasks in the field of applied research and innovation.

On 15-18 September, JINR delegation headed by
Vice-Directors L. Kostov and V. Kekelidze visited Sofia as
part of a series of events dedicated to the 65th anniversary
of the Institute and the Year of Bulgaria at JINR, orga-
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Codus (bonrapust), 16 centsadps. OTKpbITHE HHPOPMALTTOHHOTO
nentpa B Codmuiickom ynusepcutere uM. C. Knnvenra
OXpHICKOTO B paMKax CEPHUH MEPOTNPHATHH, PHYPOYCHHBIX

K 65-neturo MHctutyTa 1 nposenenuto rona bonrapun 8 OMSN.
Cnesa Hanpaso: Bute-nupexrop OWSIU JI. KoctoB u pextop
Coduiickoro yauBepcureta npod. A.epmKiKoB

nized by the Institute jointly with the Bulgarian Nuclear
Regulatory Agency (BNRA).

The Bulgarian side was represented at the events by
Plenipotentiary of the Government of Bulgaria to JINR,
Chairman of BNRA Ts.Bachiyski, employees of the Mi-
nistry of Education and Science of the Republic of Bulgaria
and the Bulgarian Academy of Sciences, as well as the staft
of research centres involved in joint projects with JINR.

The programme of the visit started on 15 September
in Sofia South Park where a new recreation area was ar-
ranged with the assistance of JINR, BNRA, and Kozloduy
NNP. This “green initiative” has not only improved the
territory of one of the largest parks, but will also help at-
tract the attention of the Bulgarian community to the ac-
tivity of JINR.

On 16 September, the first JINR Information Centre
in the European Union based on the Faculty of Physics
of Sofia University “St. Kliment Ohridski” was solemn-
ly opened. Within the framework of IC opening, agree-
ments aimed at widening cooperation between JINR and
Sofia University in scientific-research and innovation ac-
tivities, staff training and popularization of natural sci-
ence were signed.

On 17 September, a festive scientific session “65 Years
of Bulgaria-JINR Cooperation” took place at the Central
Military Club. Reports on the contribution of Bulgarian
scientists to the JINR development and participation of
Bulgaria in the JINR-CERN cooperation were included in
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Sofia (Bulgaria), 16 September. Opening of the Information
Centre at Sofia University “St. Kliment Ohridski” as part
of a series of events dedicated to the 65th anniversary

of the Institute and the Year of Bulgaria at JINR. From left
to right: JINR Vice-Director L. Kostov and Rector of Sofia
University Professor A. Gerdjikov

the agenda of the meeting. The topics of JINR research ar-
eas, including the particle physics, neutron physics, heavy
ion physics and computing were considered. Besides, the
JINR Development Strategy up to 2030 and beyond was
presented.

Within the framework of JINR anniversary year
and the Year of Bulgaria at JINR, the Bulgarian Nuclear
Regulatory Agency supported publication of the book
“65 Years of Bulgaria in JINR”. The book covers the histo-
ry of JINR starting from its foundation up to the present,
tells about the Laboratories of the Institute and partici-
pation of Bulgarian researchers in each of them, as well
as about major events within cooperation — meetings,
workshops, schools, etc.

Moreover, BNRA took part in shooting of interviews
with some of the most eminent JINR scientists and the
Bulgarian representatives working at the Institute. The
videos are aimed at familiarizing the Bulgarian youth
with the key JINR research projects, as well as with oppor-
tunities for training, career and professional development
provided to young specialists.

On 24 September, an agreement was signed in
St. Petersburg on uniting three supercomputers, in-
cluding the object of the scientific infrastructure of
the JINR Member States — the “Govorun” supercom-
puter — into a single network. Its aim is to develop the
National Research Computer Network of Russia (NIKS).
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24 centss6pa B Cauxr-IlerepOypre 6bU1 mopmucan
ZOroBop 06 OODbeIMHEHUU TpeX CYHNepKOMIIBIOTEpPOB, B
TOM 4MCIIe CylIepKOMITbIoTepa «[0OBOPYH», B €IMHYIO CETh
C Lenbl0 pasBuTHUA HanmoHanbHOI MCCIEZOBATENIbCKONM
xomnbrotepHoit cetu Poccum (HMKC). B mpucytcr-
BUM 3aMeCTUTeNs mpefcefjaTens IpaBuUTenbcTBa PO
JI. H.YepHbIlIeHKO TOAIMCY TIOf, JOKYMEHTOM IIOCTa-
B pexrop CII6IIY A.V. Pynckoii, gupexrop Mexse-
TOMCTBEHHOTO CYIepKOMIIbIOTEpHOTo lLeHTpa Poccuii-
ckoit akagemnu Hayk (MCLI PAH) B. M. lTa6anos un fgu-
pexrop JII'T OMAN B. B. KopeHbKOB.

B nHactosamee Bpema HVMKC, co3ganHas no sagaHuio
MuHo6pHayku Poccun B 2019 r., IpefocTaBIAeT yCIyTu
6ornee yeM 150 opraHm3anuaM BBICIIETO0 0Opa3oBaHUA U
HAyKU, pacIioJIo>KeHHBIM B 34 pernonax. Obuiee kommde-
CTBO II0Tb30BaTesIell CeTM 110 He3aBYICYMBIM 9KCIIEPTHBIM
OlleHKaM IIpeBbILIaeT TPY MUJIIMOHA YelIOBeK, UTO fiefa-
eT ee He TOJIBKO KPYIIHeIIIell HayYHO-00pa3oBaTeIbHO
CETDIO CTPAHBbI, HO ¥ OTHOM 13 KPYIHENIINX KOMIIBIOTEP-
HBIX ceTell Mypa. B 6mmkailimx naaHax — MOK/II0YNTD
40% oT ob1iero 4ycia BefyLMX OpraHU3auuit u o6be-
IVHUTD Bce 10 CynepKOMIIbIOTEPHBIX IIeHTPOB CTPaHbI.
Jns uccnepnoBaTerneit ¥ pa3paboTYNKOB OyzeT obecredeH
I7106aIbHBII HOCTYII K CepBUCAM MALIMHHOTO 00yYeHNs
Y QHAIUTUKY OO/IBIINX JAHHBIX, CYHEPKOMIIBIOTEPHBIM

pecypcam.

28-29 ceHtabpsa B MuHCKe IpoXofuua MeXHyHa-
pofHas Hay4YHO-IIpaKTHdeckas KoHpepeHums «30 et

SCIENTIFIC COOPERATION

Coppyxecrsy HesaBucumpix l[ocymapcTs: uToru, mep-
CIIEKTUBBI», y4acTHe B KOTOPOJ IIPMH:/IA IpefCcTaBU-
tenbHas generanysa OVIAV Bo rmaBe ¢ AUMpPEeKTOpPOM axa-
memukoM I. B. TpyOHUKOBBIM 11 HAYYIHBIM PYKOBOAUTEIEM
OVANM akapemuxoMm B.A.MatseeBbiM. Popym cobpain
6onee 300 mpencTaBUTeNIell TOCYAAPCTBEHHBIX OPraHOB,
opranoB CHI, Befymyx y4eHBIX 1 CIIEIVATICTOB, PYKO-
BOJIUTE/IEN KPYIHENIINX HAYYHbIX U y4eOHBIX OpPraHu-
3almil psAfa TOCYapCTB, IPeACcTaBUTeNell AUIIOMATIIe-
CKOTO KOPITyCa ¥ IPYTUX y4aCTHUKOB.

BoicTymas Ha OfTHOM U3 IJIEHAPHBIX 3aceflaHMIT KOH-
dbepennuu, pupexkrop OVAN npenmoxu, B 4aCTHOCTH,
onupasAch Ha ONbIT EBpomnerickoro cowsa, pacCMOTPeTh
BO3MOKHOCTH JI/IS1 pa3BUTM A B3aMMOBBITO/JHOTO COTPY/-
HuvectBa CHI' m O6benHEHHOrO MHCTUTYTA, SABIAIO-
merocs Habmomarenem B LIEPH.

B pamkax pabodero BU3WUTa B IepBBIIl J€Hb KOH-
¢depentun npepcrasuteny OVIAV npuusanm ydactue B
3aceflaHMM CoBeTa MeX/yHapomHON accoumMaluy aKa-
nemuit Hayk (MAAH), na xotopoMm I. B. Tpy6HMKOB 6BI7
e[IMHOIIACHO M30paH [IefICTBUTENbHBIM YTeHoM MAAH.
Hayunomy pykosoputento OVISV B.A.MatseeBy 6bin
Bpy4YeH OTINYNUTENbHbIN 3HaK «AKkaseMuk MAAH» B 03-
HAMEHOBAHNe ero M30paHMs NeICTBUTEIBHBIM WIEHOM
MAAH B centsabpe 2020 r. [eneranusa OVIAM rtakske
IpMH:AJIA yYacTHe B 3aCefJaHNM COBETa MOJIO/bIX YUE€HBIX
MAAH.

[ g il

Cankr-IletepOypr, 24 cenrsops. [loamucanue noropopa
00 00BEIMHEHHUH TPEX CYMEPKOMITBIOTEPOB, B TOM YHCIIC
cynepkomibroTepa «0BopyH», B enHy0 HannoHaneHy 0
HCCIIEI0BATENIBCKYIO KOMITBIOTEpHYIO ceTh Poccun
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St. Petersburg, 24 September. Signing of the agreement

on uniting three supercomputers, including the “Govorun”
supercomputer, into the single National Research Computer
Network of Russia
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Mumnck (benopyccnst), 28 ceHTAOps. Y4aCTHUKHU 3aceaHUs
coBeTa MexTyHapoTHOH acCOIMAINU aKaJeMUi HayK,
HarpakJIeHHbIE OTIIMYUTENbHBIM 3HaKOM «AxanemMuk MAAH»
(pomo u3 cazemwvr «Hasyra»)

Rector of St. Petersburg Polytechnic University (SPbPU)
A.Rudskoi, Director of the Joint Supercomputer Centre of
the Russian Academy of Sciences (JSC RAS) B. Shabanov,
and Director of JINR MLIT V.Korenkov signed the doc-
ument in the presence of Deputy Prime Minister of the
Russian Federation D. Chernyshenko.

Nowadays, NIKS, created in 2019 on the assign-
ment of the Ministry of Science and Higher Education of
the Russian Federation, provides services to more than
150 institutions of higher education and science from
34 regions. The total number of users of the network ex-
ceeds three million people, thus making it not only the
largest research and educational network of the country,
but also one of the largest computer networks in the world.
In the near future, it is planned to connect 40% of the to-
tal number of leading organizations and all 10 supercom-
puter centres of the country. Researchers and developers
will be provided with global access to services of machine
learning, big data analysis, supercomputer resources.

On 28-29 September, JINR delegation headed by
JINR Director Academician G.Trubnikov and JINR
Scientific Leader V. Matveev took part in the International
Scientific and Practical Conference “30 Years of
the Commonwealth of Independent States: Results,
Prospects”, which was held in Minsk. The Conference
gathered more than 300 representatives of state bodies,
bodies of the CIS, leading scientists and specialists, heads
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Minsk (Belarus), 28 September. Participants of the meeting
of the International Association of the Academies of Sciences
awarded the badge “IAAS Academician”

(photo of the newspaper “Navuka”)

of the largest scientific and educational institutions from
some countries, representatives of the diplomatic corps,
and other participants.

Speaking at one of the plenary sessions of the
Conference, JINR Director G. Trubnikov proposed, in par-
ticular, considering opportunities for the development of
mutually beneficial cooperation between the CIS and the
Joint Institute for Nuclear Research, based on the experi-
ence of the European Union, which is an observer at CERN.

As part of the working visit, on the first day of the
Conference, JINR representatives took part in a meeting
of the Council of the International Association of the
Academies of Sciences (IAAS) at which JINR Director
G.Trubnikov was unanimously elected a full member
of TAAS. JINR Scientific Leader V.Matveev received the
badge “TAAS Academician” in commemoration of his
election as a full TAAS member in September 2020. JINR
delegation took part in a meeting of the IAAS Council of
Young Scientists.
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C 5 mo 9 wmiona B Jlabopatopun wH(pOpMAIHOH-
HBIX TexHonorudd uM. M.I.MemepsikoBa B THOPHUIHOM
dbopmare mponuta 9-s MexnyHapomHas KOH(EPEHIUS
«Pacnpedenennvle GvluuUCACHUA U 2PUO-MEXHOI0ZUU
6 Hayke u oopaszosanuu» (GRID’2021). Koudepenuus
GRID, xoTtopas mpoBOIWTCS KaxKIble aBa Toma, ObLia
mocBsmeHa 65-netuto OMSAN u 55-netuto oOpazoBaHus
JIBTA (upmme JIUT um. M.T. Memepsikosa).

KoHdepeHiust TpaauIMOHHO MPUBJIEKIa MHOTOYHC-
JICHHOC COOOIIECTBO POCCHUCKHAX M 3apyOCIKHBIX CIIe-
[[UAITUCTOB, TOTOBBIX OOCYIWUTh BO3HUKAIONIME 337a4d U
TIEPCIICKTUBBI, CBA3aHHBIC C MCIIOJIh30BAHUCM U Pa3BUTH-
€M pacIpeIeIeHHBIX TPUI-TEXHOJIOTHA, TETePOTCHHBIX 1
00JTauHBIX BBIYUCICHUNA B PAa3TUYHBIX OOIACTSIX HAyKH,
00pa3oBaHMs, IPOMBIIUIEHHOCTH U Ou3Heca. B aTom romy
B TEMaTHUKy KOH()EPEHIIMH Tak)Ke BOIUIN BOIPOCH, Kaca-
HHIMECA KBAHTOBOI'O KOMIIbKOTHHTIA.

B pabore kxoHdepeHLMH NpHUHSIIM ydyacTue Oolee
270 yuensix (103 — ouHo, Gonee 170 — auCTaHIIMOHHO)
W3 Hay4YHBIX IIeHTpoB Apmennn, benopyccun, bonrapun,
I'epmanun, I'pyzun, Erunra, Wpana, Wramum, Kuras,
Monnasun, Homoit 3enmannum, Ilompmm, Pymbrann,
CnoBakuu, Yexun, @pannun, [IIBennn n IIBeiinapumn.
Poccust Obuta mpezacraBiieHa y4acTHMKaMu U3 28 yHU-

CONFERENCES. MEETINGS

BEPCUTETOB M MHCCIIENOBATENBCKUX IEHTPOB. B pamkax
KoH(pepeHnu Obliia opraHu3oBaHa padora 10 cexuii, Ha
KOTOPBIX 00CYJIQJINCh BOIIPOCHI, CBSI3aHHBIC C PA3BHUTH-
€M TEXHOJIOTHIl pacHpeJesIeHHBIX BbIUUCIIEHUH, oOnau-
HBIX TEXHOJIOTHH, T€TepOreHHBIX BBIYHMCICHHH, 100po-
BOJIbHBIX BBIUYMCIICHUH W aHAJINTHKHM OOJBIINX JaHHBIX,
MaIIMHHOTO OOy4YeHHsI M KBaHTOBOW 00pabOTKH MH(Op-
Marn. beito npeacrasneno 23 mrenapHsix u 140 cexu-
OHHBIX JOKJIa/I0B.

KOH(EPEHIHIO JUPEKTOP OusIun
I.B. TpyOHHMKOB JIOKJIaZioM O CTPATErn4eckoM pa3BUTHH
OUSAN o 2030 1. m nanee. OH NOMYEPKHYI, YTO MHDOP-
manuonHsle TexHonornn (UT) — nunamwudHO pas3BHBa-
fomasics 061acte, a MHOTOQYHKITMOHANEHEIA HHDOP-
MaIlMOHHO-BBIUUCIUTENbHBIA KoMIiekc (MWBK) JIUT
sBisieTca 6a3oBoil ycranoBkoit OMSAU. Hupextop JIUT
um. M.I" Memepsikoa  B.B. Kopenbkon
CTPaTErMueCcKyr0 TeMaTUKy JOKJIAJA0M O MEpPCIEeKTUBaX U
mnanax pa3sutus UT B MHcTuTyTe. OH MOTYEpKHYII, 4YTO
JINT Oynmer m panee MpPerOCTABISATH BBHICOKOKAYECTBEH-
HBIC CEPBHCHI M TOJJEPKKY YUCHBIM, YJACTBYIOUIINM B
npoektax OMSAU kak Ha Tepputopun JyOHBI, Tak u 3a ee
mpeaenamMy, IpoaoJIKas Pa3BUBATh TEICKOMMYHHUKAIIHOH-

OTKpbLT

IIPOJIOJIKUI

HbI€ TEXHOJIOTUH, XpAHUIIUIIA JaHHBIX, BBIYUCINUTCIILHBIC

On 5-9 July, the O9th International Conference
“Distributed Computing and Grid Technologies in
Science and Education” (GRID’2021) was held at the
Meshcheryakov Laboratory of Information Technologies
in a mixed format. The GRID Conference, which takes
place every two years, was dedicated to the 65th anniver-
sary of JINR and the 55th anniversary of the foundation of
LCTA (now MLIT).

The Conference traditionally attracted a large com-
munity of Russian and foreign experts ready to discuss
emerging challenges and prospects related to the use and
development of distributed grid technologies, heteroge-
neous and cloud computing in different fields of science,
education, industry, and business. This year the list of
Conference topics was complemented with quantum com-
puting.

More than 270 scientists (103 — in person, over 170 —
remotely) from research centres of Armenia, Belarus,
Bulgaria, China, the Czech Republic, Egypt, France,
Georgia, Germany, Iran, Italy, Moldova, New Zealand,
Poland, Romania, Slovakia, Sweden, and Switzerland
took part in the Conference. Russia was represented by
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participants from 28 universities and research centres. The
Conference was organized in 10 sessions, where issues
associated with the development of distributed computing
technologies, cloud technologies, heterogeneous comput-
ing, volunteer computing and Big Data analytics, machine
learning and quantum information processing were dis-
cussed. Twenty-three plenary and 140 sessional talks were
delivered.

JINR Director G.Trubnikov opened the Conference
with a report on JINR’s Long-Term Development Strategy
up to 2030 and beyond. He underlined that information
technology (IT) is a dynamically developing area, and
the MLIT Multifunctional Information and Computing
Complex (MICC) is the basic facility of JINR. MLIT
Director V. Korenkov continued the strategic topic with a
report on the prospects and plans for IT development at the
Institute. He highlighted that MLIT will proceed to provide
high-quality services and support to scientists participat-
ing in projects of JINR both on the territory of Dubna and
beyond, keeping on developing telecommunication tech-
nologies, data storages, computing systems, algorithms
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JlaGoparopust nHGOPMAIMOHHBIX TEXHOIOTHH The Meshcheryakov Laboratory of Information Technologies,
nm. M.T. MemniepsikoBa, 5-9 urons. 9-s1 MexyHaponHas 5-9 July. The 9th International Conference “Distributed
koHpepeHnus «PacrpeieeHHbIe BEIYUCICHUS Computing and Grid Technologies in Science and Education”
U TPUJI-TEXHOJIOTUH B HayKe 1 oOpazoBanum» (GRID’2021) (GRID2021)
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CHCTEMBI, aJITOPUTMBI M IIPOrPAMMHOE 00ECTICUCHNE, TEX-
HOJIOTHH 00pa0OTKK M aHalli3a JJAaHHBIX, a TaKkke HHHOp-
MAaIMOHHYI0 0€30MaCHOCTb.

C OOJNBIIMM HWHTEPECOM YYAaCTHHKH KOH(EpPEHIUH
3acIylIagy AOKIAJ BEAYIIEro POCCUICKOro CrenuaniucTa
0 CHCTEMHOMY HpOrpaMMHUpOBaHuI0 akagemuka PAH
A.W. ABetucsna «llepcnekTuBbl pa3BUTUSL CHCTEMHOIO
MIPOrpaMMHPOBAHUS U KHOEPOE30ITacHOCTI.

OmuH U3 pa3pabOTUYMKOB pPACIpPEICNICHHON cucTe-
MbI KOMIbIOTHHTA A5 SKkcnepuMentoB Ha LHC B IIEPH
O.CwmupnoBa (Jlynnckuii ynusepcutert, IlIBenust) npen-
cTaBmia 0030PHBIM JOKJIAJ O PacHpelesICHHBIX BBIYHC-
nernsx B Hayke, a C.Kammana (LIEPH) pacckazan o Tom,
KaKk HM3MEHSETCS BCEMHpPHAsl paclpeieieHHas CHCTeMa
00paboTtkn maHHBIX 3kcnepumenToB Ha LHC B ycrmoBusax
YBEJIMYEHUS CBETUMOCTH M TIOTOKA JAHHBIX YCKOPUTEIIS.
C TeKyIInM COCTOSIHUEM MH(PPACTPYKTYpbl MOHUTOPUHIA
U ydeTa PacHpeie]ICHHBIX BBIUUCICHUN B SKCIEPUMEHTE
ATLAS o3nakomun A. AnekceeB (MHCTUTYT crCTeMHOTO
nporpammupoBanus PAH). O630p pa3Butus cucteMm xpa-
HEHUs JaHHBIX Ha OCHOBe (QaitmoBoil cucremsr dCache
npencraBuin T. Mkprusa (DESY, T'epmanus). Xots usz-
HAYaJIbHO JaHHAs CHCTeMa ObUTa pa3padoTaHa sl JKC-
NEPUMEHTOB 110 (PU3UKE BHICOKHX YHEPIHUil, CErojiHsl OHa

CONFERENCES. MEETINGS

UCTIONB3YETCSl PA3INYHBIMH HAyYHBIMH COOOIIECTBAMH,
BKJIFOYasi aCTPOPH3HKY, ONOMETUIIMHY U HAYKH O JKU3HH.

Paszputuio mpoexra DIRAC, ciykaiero 0ocHOBOM
JUIsl IOCTPOEHUS! PacIpeeICHHbIX BBIYMCIUTEIbHBIX CH-
cTem, mocBsTi cBoi nokian A. [aperopomnes (LlenTp mo
(usuke gactur, MapcenbCkuil yHUBepcuTeT, OpaHIs).
B nacrosmee Bpems ¢ momoibio DIRAC Obutn HHTETpH-
POBaHbI BBIYHUCIUTEIBHBIE PECYPCHI U CHUCTEMBI XpaHe-
nuss MUBK, a tarxke BoraucnutenbHbiil kiaactep NICA
u knactep HannoHanbHOro aBTOHOMHOTO YHHBEpPCHTETa
Mexkcuku (UNAM). C nomomibio 3Toi pacnpeneneHHon
MH(PACTPYKTYPHl MPOBOIUTCS MOJCIHUPOBAHHME JIAHHBIX
JuIsl 3KcriepuMeHToB MeracaiieHc-nipoexta NICA. Ha 6aze
DIRAC moctpoeHa u paboTaeT pacmpenencHHas HH)Op-
MAalMOHHO-BBIUUCIUTENbHAS TIaThopMa, HHTETPUPYIO-
11as 00Ia4HbIe PECYPChl OpraHU3aIui FOCYIapCTB-UICHOB
OUIN.

OtnenbHas TUICHapHas ceccst ObUIa MOCBSIIEHA
KBAaHTOBOMY KOMIBIOTUHTY. [Ipu3HaHHBIM MUPOBOM Kiac-
cuk B nannoi oomactu K. Kamyne (Hosas 3enmanmus) mpen-
CTaBMII OKJIAJ, B KOTOPOM OOBSICHHUII, B UEM 3aKIFOIACTCS
MPEBOCXO/ICTBO KBAHTOBBIX BBIYMCICHUI HaJ TPagHIU-
OHHBIMH, a BEIYIUUHA POCCHUHCKHMM CIELUanNuCT B JTOU
obmactu A. DEnopoB (PyKOBOAMTEIb IPYIIITBI KBAHTOBBIX

and software, data processing and analysis technologies,
as well as information security.

The talk “Prospects for the development of system
programming and cybersecurity” by RAS Academician
A.Avetisyan, a leading Russian specialist in system pro-
gramming, evoked great interest among the audience.

One of the developers of the distributed comput-
ing system for the experiments at the LHC at CERN
O.Smirnova (Lund University, Sweden) gave an overview
of distributed computing in science. S. Campana (CERN,
Switzerland) spoke about how the worldwide distributed
system for processing data from the LHC experiments was
changing under conditions of increasing the accelerator’s
luminosity and data flow. The current state of the distribut-
ed computing monitoring and accounting infrastructure in
the ATLAS experiment was presented by A. Alekseev (ISP
RAS, Moscow). T. Mkrtchyan (DESY, Germany) delivered
a report on the development of data storage systems based
on the dCache file system. Although, originally developed
for high-energy physics experiments, the system is now
used by a variety of scientific communities, including those
dealing with astrophysics, biomedicine and life sciences.
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A.Tsaregorodtsev (Centre for Particle Physics of
Marseille, France) devoted his talk to the development
of the DIRAC project, which serves as the basis for
building distributed computing systems. At present, the
MICC computing resources and storage systems, as well
as the NICA computing cluster and that of the National
Autonomous University of Mexico (UNAM), have been
integrated using DIRAC. With the help of this distribut-
ed infrastructure, data simulation for the experiments of
the NICA megascience project is performed. A distributed
information and computing platform has been built on the
basis of DIRAC, it integrates the cloud resources of the
JINR Member States’ organizations.

A separate plenary session was dedicated to quan-
tum computing. Recognized world expert in this field
C.Calude (New Zealand) presented a report explaining the
superiority of quantum computing over traditional com-
puting methods. Leading Russian specialist in this field
A.Fedorov (Quantum IT Group Leader, Skolkovo) spoke
about quantum computing from its origins to the present
day, its status in Russia and worldwide.
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WH(POPMALIMOHHBIX TeXHOIOTHH « CKOIKOBOY) paccKasai o
KBAaHTOBOM KOMITIBKOTHHI'C OT €0 HCTOKOB 10 HAIlINX }lHeﬁ,
ero Tekyuiem craryce B Poccuu u mupe.

IInenapusni poknang «RDIG-M: RDIG mns mera-
caifeHc-tipoexToBy» B. E. Benuxosa (HUL] «KypuatoBckuii
WHCTUTYT») OBII NOCBSIIEH KOHIEIINH U NTEPCIeKTHBAM
pa3BUTHS HOBOTO CEI'MEHTa POCCHICKOr0 KOHCOpLIHMyMa
RDIG (poccuiickuii TpuI [IsI HHTEHCHUBHBIX OTEPaLnil ¢
nmaHHbIME, Russian Data Intensive Grid).

O030p cocrosiHust U nepcrekTuB passutusi MUBK
obut mipenctasiieH B poknane T. A. Crpwk (JIUT OUSAN).
Otmeueno, uto rpua-cair Tier-1 B JIUT ycnemuo ¢yHk-
LIMOHHUPYET U 3aHMMAEeT BTOPOE MECTO B MHUpe Mo oOpa-
0oTke maHHBIX SKcrepuMeHnTa CMS, rpun-cait Tier-2
OUSN — camblii MPOU3BOIUTENBHBIA B POCCHHCKOM
koHcopiuyme RDIG, ycremHo pa3BuBaroTCs oOiadHast
nHppacTpykrypa u rereporennas ruiardgopma HybriLIT,
BKJIIOYAIOLIasl CyliepKoMIbioTep «['0BOpyH».

M.U.3yes (JIUT OUSN) mocBsITHI CBOH JOKIAHd
Pa3BUTHIO TeTepOTeHHBIX Bhraucienuit B OUSAUN Ha 0Ga-
3¢ cymnepkommbiorepa «[OBOpyH», SBISIOMIEroCs YyHH-
KaJIbHOM  BBIUYMCIIMTEIBHOW TI'HMIEPKOHBEPIEHTHON CH-
CTEMOM C NIPOrpaMMHO-OIPEICIIIEMON apXUTEKTYpPOi.
CynepKOMITBIOTED OCHAINECH CBEPXOBICTPOH CHUCTEMOI
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00paboTKN M XpaHEHHS JAHHBIX M 3aHHMAeT IepBOe Me-
CTO CpeId POCCHUICKUX CYyNEePKOMITBIOTEPOB MO CKOPOCTH
npuema 1 00padotku nndopmarun. «'oBopyHn» obnanaer
YHUKQJIBHBIMH CBOMCTBaMH 110 THOKOCTH HACTPOWKH TOJ
3ajaqy I0JIb30BaTelIsl, YTO TTO3BOJISIET IPOBOANUTH pecyp-
COEMKHE, MaCCHBHO-TIAPAJUICIIBHBIC PACUeThl Ul pelle-
HUS 3a/1a4 PA3IMYHBIX THIIOB B OOJACTH TEOPETHUYECKHX
HCCIIEI0BaHUM B paMKax peLIeTOYHON KBAaHTOBOM XpOMO-
JVUHAMMKH, PEISITUBUCTCKUX TSKENIbIX MOHOB, pajualy-
OHHOM OMOJIOTHH, a TaKkKe 00padaThIBaTh U MOJICIIUPOBATH
nanubie 11 Meranpoekta NICA.

Ha xoH(epeHn npo3Byvain ImicHapHbIC TOKIaIbI,
TTOCBSIIICHHBIC KOHLEMINK KOMITBIOTHHTA [UISl SKCIIEpH-
menta SPD ma NICA (A.C.Xemuyros, JISAIT OUAN),
ctparernu pa3sutus UT B MHcTHTYTE (DU3HKHM BBICOKHX
sHepruii B Kutae (L. Xyan, UDB3, Kuraif), ctarycy BbI-
yucaurensHoro nentpa I[IMK, ocHoBHOM 3amadeit koTo-
poro sIBIseTCS XpaHeHHe U 00paboTKa JaHHBIX IKCIEPH-
MeHToB Ha snepHoM peakrope [TMK (A. Kupssnos, HULL
«Kypuarosckuit nactuty™) — [TUAD).

C wmHTepecoMm ObITH BCTpedeHB! mokmansl I1.JIyma
(KpakoBckmii »KoHOMHUYECKHH yHHBepcuTeT, [lombima)
0 MeToAax KJIAacTepU3allii B HCCIEIOBATEIHCKOM aHa-
JIM3€ HAyYHOW MPOAYKTHUBHOCTH Ha OCHOBE OHTOJIOTUM U

V. Velikhov (NRC “Kurchatov Institute”, Moscow)
delivered a plenary talk on the concept and development
prospects of a new segment of the Russian consortium
RDIG (Russian Data Intensive Grid) named RDIG-M, i.e.,
RDIG for megascience projects.

A review of the state and development prospects of
MICC was given by T. Strizh (JINR MLIT). It is notewor-
thy that the Tier-1 grid site at MLIT is well functioning and
ranks second in the world in terms of data processing for
the CMS experiment; the Tier-2 site is the most produc-
tive in the Russian consortium RDIG; the cloud infrastruc-
ture and the HybriLIT heterogeneous platform, including
the “Govorun” supercomputer, are successfully deve-
loping.

M. Zuev (JINR MLIT) devoted his report to the de-
velopment of heterogeneous computing at JINR based on
the “Govorun” supercomputer, which is a unique comput-
ing hyperconverged system with a software-defined archi-
tecture. The supercomputer is equipped with an ultrafast
data processing and storage system and ranks first among
Russian supercomputers in terms of information acquisi-
tion and processing rate. “Govorun” has unique proper-
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ties in flexibility of customizing for the user’s task, which
makes it possible to perform resource-intensive, massively
parallel calculations to solve problems of different types
in the field of theoretical research within lattice quantum
chromodynamics, relativistic heavy ions, radiation biolo-
gy, as well as to process and simulate data for the NICA
megascience project.

At the Conference there were plenary talks on the
concept of computing for the SPD experiment at NICA
(A.Zhemchugov, JINR DLNP); on the IT development
strategy at the Institute of High Energy Physics in China
(Q.Huang, IHEP CAS, China); on the status of the PIK
computing centre, the major task of which is to store
and process data from experiments at the PIK nuclear
reactor (A.Kiryanov, PNPI NRC “Kurchatov Institute”,
Gatchina).

The report of P.Lula (Cracow University of
Economics, Poland) on clustering methods in the ontol-
ogy-based exploratory analysis of scientific productivity
and the report of V. Lakhno (IMPB RAS, Pushchino) on
the prospects of nanobioelectronics and the creation of
DNA-based electronic devices aroused great interest.
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B.JI.Jlaxao (MHCTHTYT MaTeMaTH4ecKux mpoodiemM Omo-
nornu PAH, IlymwHO) 0 mepcnekTHBax HAaHOOMOSJIEK-
TPOHMKH M CO3JJaHUH JIEKTPOHHBIX YCTPOWCTB HA OCHOBE
MonekynspHoit JIHK.

B pamxax xoHdepeHIMH ObLIN NPOBEAEHBI KPYIIIbIE
CTOJIBI, TIOCBAIICHHBIE HcTonb3oBannio UT B obpasosa-
HuH, poccuiickomy cermenty WLCG (Worldwide LHC
Computing Grid) — RDIG, cynepkoMnblOTEpHbIM TeX-
HomorusiM. Kommanus Intel mpexcraBuia cBod HOBBIH
MPOJYKT — BBICOKOCKOPOCTHYIO (haiisoByto cucremy Intel
DAOS.
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Psii mieHapHBIX JOKIIAJ0B CACTaNd MpPEeICTaBUTEIH
UT-unnyctpun, KOTOpbIE BBICTYIMWJINM CIIOHCOPAMM KOH-
tdepeniun. Cpenu Hux — kommnanuu IBS Platformix, IT
Cost, «Huarapa Kommetorepey, Dell EMC, RSC Group,
Intel, Softline. B mpo3ByuaBmmx moxinagax ObLT JaH aHa-
T3 pa3BUTHS MH)OPMAIIMOHHBIX TEXHOJIOTHIA U TIPE/ICTAB-
JICHbI TEH/ICHIIMU PA3BUTHSI CUCTEM XPaHEHHs, KOMIIbIO-
TEPHBIX KOMMYHHUKAIIUH, HOBBIX BBIYUCIUTENbHBIX apXU-
TEKTYp, @ TaK)Ke 3aTPOHYTHI BOIPOCHI MMPOCKTUPOBAHUS
KPYIHBIX BBIYUCIUTEIBHBIX IEeHTPOB. [IpencraBurersm
BCEX KOMIIAaHHW — CIIOHCOPOB KOH(EPEHIMH OBUTH BPY-
YCHBI TAMSATHBIC TUILIOMBI.

JlyOHa, 7-8 aBrycra. Y4acTHUKH 22-T0 MeXIyHapOIHOTO

TEeHHHCHOTO TypHHUPA, TOCBsIIeHHOTO MaMsaTH Benenukra [lerpoBruda n bopuca Cepreesnya JIkenemnoBsrx

Dubna, 7-8 August. Participants of the XXII International Tennis Tournament organized in memory of
Venedikt Petrovich and Boris Sergeevich Dzhelepov

Round tables organized within the Conference were
dedicated to the use of IT in education; to the Russian seg-
ment of WLCG (Worldwide LHC Computing Grid), i.e.,
RDIG; to supercomputer technologies. At one of the round
tables, Intel presented its new product — the DAOS high-
speed file system.

A number of plenary talks at the Conference were
made by representatives of the IT industry, who were spon-
sors of the Conference. Among them were IBS Platformix,
IT Cost, Niagara Computers, Dell EMC, RSC Group,
Intel, Softline. Their reports provided an IT development
analysis and presented trends in the development of stor-
age systems, computer communications, novel computing

architectures, as well as touched upon the issues of the de-
sign of large-scale computing centres. The sponsors were
awarded diplomas.

The presentations of the talks and photos are avail-
able at http://grid2021 jinr.ru/. Selected proceedings of
the Conference will be published in CEUR Workshop
Proceedings (CEUR-WS.org).

On 19-25 August, the 20th Lomonosov Conference
on Elementary Particle Physics, dedicated to the Year of
Science and Technology, was held at the Faculty of Physics
of the Moscow State University. The Conference was
jointly organized by the MSU Faculty of Physics, JINR,
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[Tpe3eHTany TpeCTABICHHBIX JOKIAI0B U (OTO-
Marepuansl pa3MelIeHbl Ha caiiTe koH(pepeHuuu http:/
grid2021 jinr.ru/. M30panubie Tpyasl KoHpepeHimu Oy-
nyt omybmukoBansl B CEUR  Workshop Proceedings
(CEUR-WS.org).

C 19 mo 25 aprycra Ha ¢usnueckom (axynbreTe
MI'Y mpoxomuna 20-a Jlomonocoséckas Koughepenuus
no ¢gusuke snemenmapuvix Yacmuy, NocBsIeHHas [ony
Hayku U TexHonormid. KoHdepeHmms OpLta opraHH3oBa-
Ha COBMECTHBIMH ycwiusMH (akynbrera (uzuku MIY,
OusiAN, NN PAH, HHUUAD um. JI.B.CkobGenblpiHa
MI'Y, MunucrepcTBa BbICIIETO 00pa3oBaHHS M HAyKH
Poccun, HeWitpunHoii u actpodusudeckoit sabopaTtopuu
nM. b.M.Tlontekopso MI'V u MexperuoHaibHOTO 1IeH-
Tpa MPOPBIBHBIX UCCIIEIOBAHUI.

Jannas cepusi koH(pepeHiA mpoBoauTes ¢ 1992
(c 1993 . — mo HewyeTHBIM TofaM). B HacTosmiee Bpems
9TO MPECTHKHBIA MEXTyHapOIHBIH GopyM 1o (pyHIaMEH-
TaJbHOM HayKe, peryispHo npoxosmuil B Poccun u mpu-
BJICKAIOIINI 3HAYUTEIbHOE BHUMAHUE MEXIYHApOIHOTO
HAy4YHOI'O COO0LIECTBa.

19 aBrycra Ha OTKPBITUM KOH(EPEHIMH ee yd4acT-
HUKOB OT Jrna OObEJMHEHHOTO WHCTUTYTA SIJIEPHBIX HC-
CJICOBAHUM IIONPUBETCTBOBAN HAy4YHBId PYKOBOJUTEIIb
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WucTtutyTa akagemuk B. A. Matsee. OH nmoxeran ycIieni-
HOHM paboThl BCEM y4acTHHKAM KOH()EPEHIMU U OTMETHI,
YTO (PU3MKA HIEMEHTAPHBIX YACTUI] PA3BUBAETCS B MHPO-
BOM MacITabe, HECMOTPsI Ha BCE TPYAHOCTH, U IIMPOKOE
MEKIyHapOJHOE COTPYIHHYECTBO — I3TO HeoOXoaumas
COCTaBJISOIIAst [Iporpecca.

B. A.MatseeB BricTynmn ¢ goknagom «K 65-netnio
OObeAMHEHHOTO MHCTUTYTA: COCTOSTHHUE JIeJl U CTPATer s
pa3BUTHS», B KOTOPOM paccka3ay 00 OCHOBHBIX HaIpasJe-
Husx uccnenosanuiit OUAN, nccnenoBarensckoit nHppa-
CTPYKType W O00O3HAYMJI JAJbHCHINNE IUIAHBI PA3BUTHS
MEXIyHapOIHOTO HEHTPA.

[Iporpamma koH(pepeHIIMM BKIOYama B cebs Oo-
nee 230 AOKIaI0B YYEHBIX U3 BEAYIIMX OTEUECTBEHHBIX
Hay4YHBIX IICHTPOB U YHHBEPCHUTETOB MHOTOYHCIICHHBIX
pernonoB crpanbl oT MockBel n Cankt-IletepOypra mo
Cesepraoro Kaskaza, Cubupu u JlaneHero Bocroka, a
Takke ydeHbIX u3 14 crpan EBpomnsl, Asumn, AMepuku,
Ascrpammu n Adppuku. Cpean JOKIATINKOB M YIaCTHH-
KOB KOH(epeHInn — wieHbl Poccuiickoit akagemMun Ha-
YK, PSI U3BECTHBIX YUCHBIX W PYKOBOIUTEIEH KPYITHBIX
MEXIYHApPOIHBIX HAayYHBIX OPraHM3alMi U TPOEKTOB.
OObeAMHEHHBIH MHCTUTYT OBUI HIMPOKO IMPEICTAaBICH B
mporpamme J0KJIaJ0B KOH(EpEeHIHH: Ha MEpONpHUSITHH
mpo3Bydano 11 BeicTyruiennit yaersrx OSSN,

INR RAS, Skobeltsyn Institute of Nuclear Physics (MSU),
the Ministry of Science and Higher Education of Russia,
Bruno Pontecorvo Neutrino and Astrophysics Laboratory
(MSU), and Interregional Center for Advanced Studies.

The series of the Lomonosov Conferences started to
be held on a regular basis in the year 1992, and since 1993
the conferences have been organized each odd year. These
days, it is a prestigious international forum on fundamental
science, regularly held in Russia and attracting consider-
able attention of the international scientific community.

At the opening ceremony on 19 August, Scientific
Leader of the Joint Institute for Nuclear Research
V.Matveev greeted participants of the Conference on be-
half of JINR. He wished all the participants of the event
successful work and noted that the elementary particle
physics is developing on a global scale despite all the trou-
bles, and wide international cooperation is an ultimate ne-
cessity for this progress.

V.Matveev also gave a talk “On the 65th anniversa-
ry of JINR: Present status and development strategy” in
which he presented the main research directions of JINR,
introduced participants to the scientific infrastructure of
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the Institute, and outlined the development plans of the
international centre.

The propramme of the Conference included more
than 230 reports by scientists from leading Russian re-
search centres and universities of numerous regions of
the country from Moscow and St. Petersburg to the North
Caucasus, Siberia and the Far East, as well as by scien-
tists from 14 countries of Europe, Asia, America, Australia
and Africa. Among the speakers and participants of the
Conference were the members of the Russian Academy of
Sciences, a number of well-known scientists and heads of
major international scientific organizations and projects.
The Joint Institute was widely represented in the pro-
gramme of reports: there were 11 presentations by JINR
researchers.

Among the main topics of the Conference were the
latest achievements in the field of high energy accelera-
tor physics, neutrino physics, cosmic ray physics, astro-
physics and gravitation. A special place in the Conference
programme was given to the discussion of the NICA col-
lider project — the superconducting collider of protons
and ions.
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Cpenu TIaBHBIX TeM KOH(pEepeHIINH — HOBEHIINe J10-
CTH)KCHUSI B O0JAaCTH YCKOPHUTENbHOH (DU3HKH BBICOKHX
SHEPrui, PU3NKN HEUTPUHO, (PUMKH KOCMHUYECKHX JIy-
yeld, actpodusuku u rpaButanmu. Ocoboe MecTo B mpo-
rpamMmMe KOH(EepeHIMU ObLIO OTBEICHO 00CYKICHUIO TTPO-
eKTa CBEpXIPOBOSAILETO KoJUIaiiiepa MPOTOHOB M HOHOB
NICA.

27-a Poccuiickasa Koughepenyus no yckopumensam
sapscennvix uacmuy (RuPAC-2021) npoxomuna B
. ArymTe B mancuoHare «J{yOHa» ¢ 26 ceHTSOpst 1o 2 OK-
Ts10pst. OHa Obla oprann3zoBaHa Hayuneim coBetom PAH
110 YCKOPUTEISIM 3apsDKEHHBIX YacTHll 1 OObenHEHHBIM
MHCTUTYTOM SIICPHBIX HcCienoBaHuid. [ox mpoBeneHus
koH(epeHuu OBl 3HaMeHateseH TeM, uto OSSN otme-
gaI 65-meTre CBoero oopa3oBaHusl.

Lenpro MeponpusTust Obin 0OMeH MH(pOpPMAIEH H
00Cy>X/IeHHE Pa3IMYHBIX TPOOJIEM COBPEMEHHOM YCKO-
pUTENBHON (U3MKM M TEXHUKH, NPEICTABICHUE HOBBIX
MPOCKTOB YCKOPHUTEJIEH M YCKOPHUTEIbHBIX KOMIUIEKCOB.
Cpenn ToCIIeHUX TOBBIMICHHBI MHTEPEC BBI3BAIN HO-
BbIe ITpoeKThl Ha ctaauu coopyskeHus:: NICA (Nuclotron-
based Ion Collider fAcility, OUSIN), CKU® (Cubupckuit

KOJIBIIEBOM MCTOYHUK (oroHoB), WHcTutyT Karanu-
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3a um. [.K.BopeckoBa m WHCTHTYT simepHOH ¢U3MKN
um. I . bynkepa CO PAH, HIAF (High Intensity Heavy
Ion Accelerator Facility, Kuraii), KypuaroBckuii kom-
IUIEKC CHHXPOTPOHHO-HEHTPOHHBIX mccnenoBanuii (PHIL]
KU, MockBa), MOIIHBIH JUTMHHOMMITYJILCHBINH Teparepro-
BbIil JICD Ha OCHOBE JMHEMHOIO MHAYKIIMOHHOIO YCKO-
purenst (Uuctutyt npuknagaoit ¢usukn PAH, Hwmwxanit
Hogropon).

Bornbioe uucno A0ki1a10B OBUIO MOCBSIIEHO BOMPO-
caM (U3UKK U TEXHUKH YCKOPHUTEJNICH, HOBBIM HICSIM H
MPEJIOAKEHUSAM M0 UX Pa3BUTHUIO. B ceMu yCTHBIX Jl0KIIa-
JlaX 3aKIIIOUUTEIIbHON CECCHUHU, a TaKXkKe BO MHOTUX CTEH-
JTOBBIX MTOKJIAAaX OBUTH TIPEICTABICHBI TPEIIOKEHUS TI0
TIPUMEHEHNIO YCKOPUTETIeH B TEXHUKE U MEIHIINHE.

CneunanpHass ceccust Oblla TOCBSIICHA MaMs-
TH BBIJAIOUIETOCS  (PU3HMKa-yCKOpHUTENbIIMKa EBrenus
JlenncoBuua Jlonna, ckonuasierocst B 2021 1.

Bonbmioil mHTEpec BbI3BaNa CeccUsi, OPraHU30BaH-
Has 10 WHUIMATHBE YYacTHHKOB KoH(pepeHmmu (mpod.
C.M.IlomnozoBa (MU®UN) u np.), Ha KOTOPOIt 0OCYy*k)ma-
JIUCH TIPOOIEMBI MPETIoaBaHusl (PM3UKH W MAaTeMaTHKH B
By3ax. [To marepuanam 3Toii ceccun OyaeT chopMyIrpoBa-
HO M HampaBleHO B MUHHUCTEPCTBO HAYKH U BBICIIETO 00-
pazoBanus PO nucbMo ¢ BbICKa3aHHBIMU MPEIOKEHUSIMHU.

The 27th  Russian  Particle  Accelerator
Conference (RuPAC-2021) took place at the “Dubna”
Resort Hotel in Alushta from 26 September to 2 October.
The Conference was organized by the Scientific Council
of RAS on Charged Particle Accelerators and the Joint
Institute for Nuclear Research. The year of the Conference
is of special importance to JINR as it celebrates the 65th
anniversary of its founding.

The aim of the Conference was to share information
and discuss a range of topics of modern accelerator sci-
ence and technology, as well as to present new projects of
accelerators and accelerator complexes. Among the latter,
new projects under construction aroused increased inter-
est: NICA (Nuclotron-based Ion Collider fAcility, JINR),
SKIF (Siberian Ring Photon Source, Boreskov Institute of
Catalysis and Budker Institute of Nuclear Physics of the
Siberian Branch of RAS), HIAF (High Intensity Heavy
Ion Accelerator Facility, China), Kurchatov Synchrotron
Radiation Source (NRC “Kurchatov Institute”, Moscow),
Powerful Long-Pulse THz-Band Bragg FEL Based
on Linear Induction Accelerator (IAP RAS, Nizhny
Novgorod).

i

A large number of papers were dedicated to acceler-
ator science and technology, new ideas and proposals for
their development. Proposals for the use of accelerators
in technology and medicine were presented in seven oral
reports at the final session of the Conference, as well as in
many poster presentations.

A special session was dedicated to the memory of out-
standing accelerator physicist Evgeny Denisovich Donets
who passed away this year.

A group of participants of the Conference (Prof.
S. Polozov (MEPhI) and others) initiated a session to
discuss problems of teaching physics and mathematics
in universities, which aroused big interest. Based on the
proceedings of the session, there will be developed a letter
with suggestions for the Ministry of Science and Higher
Education of the Russian Federation.

In total, 147 participants attended RuPAC-2021 (in-
cluding 12 online speakers) from 25 institutions, both
Russian (21) and foreign (4). Among the presented pa-
pers, there were nine invited ones (including three online),
49 oral reports (nine of them online) and 133 poster pre-
sentations.
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Anymrra (Kpbim), 26 cenTsiops — 2 okta6ps. 27-1 Poccuiickas Alushta (Crimea), 26 September — 2 October. The 27th Russian
KOH(EPEHIIUS TI0 YCKOPUTEIIAM 3apsKEHHbBIX YACTHI] Particle Accelerator Conference (RuPAC-2021)

(RuPAC-2021)

—EI
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B xondepernnn «RuPAC-2021» mpuHSIH ydacTHe
147 genoBek (12 W3 HUX — OHIAHH-TOKIAQTYUKH) W3
25 opranuzauuii kak poccuiickux (21), Tak u 3apy0Oex-
HBIX (4). Bputo mpezacraBieHo 9 mpumIAlIEHHBIX (U3 HUAX
3 onnaiin), 49 ycrHbix (M3 HUX 9 onuaitH) u 133 crenno-
BBIX JOKJIa/a.

B omme w3 mmelt xoHdepenunu 1. B. KamanmabM
Obuta TpoYMTaHA JICKIWs, TIOCBAMICHHAS 65-JIETHIO
WHcTuTyTa, BBI3BaBINAsE OONBIION MHTEPEC Cylaremnei.
A nexuus M.T.Urtkuca «2021-i1 — I'on HayKu U TEXHU-
k1 B Poccumy crana sipkuM 3aKiII04NTEIbHBIM aKKOPJIOM B
MOCIICHNH JIeHb KOH(EpeHIINH.

OprxoMuTeT KOH(EPSHIUH 10 TPAIWIUU IPOBEI
KOHKYPC HAy9HBIX Pa0OT, MPEACTABICHHBIX MOJOIBIMU
YYeHBIMHU (IJI1 aBTOPOB B BO3pacTe N0 35 JIET BKIIOYH-
TepHO). Jlaypearsl ObUTH BBIOpAHBI CIICTIMAILHBIM JKIOPH,
00pa30BaHHBIM Ha KOH(PEPCHIMUA U3 BEAYIIUX MpEaCTa-
BUTEJIEH POCCHICKUX YCKOPHUTENIBHBIX JIAOOpATOpHid, MO
npeacenareabctBoM mpodeccopa B.U. TenproBa (USAD
mMm. [.U. Bynkepa CO PAH). B sTom romy ObIio perre-
HO TIPUCYANTH 4 JAWUIUIOMA, OAWH M3 KOTOPBIX — KOJUICK-
TuBHBINA. Ero obmamaremsvu cramu corpygauku JIOBD
OUAN, mpencTtaBuUBIIME HMUKI JOKJIATOB IO CO3IAHHIO
YHUKaJIbHON TEXHOJIOTUU U IIPOU3BOACTBY CBEPXIIPOBOJS-
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[IMX MarHUTOB ycKopuTenbHoro komruiekca NICA u cun-
xporpona SIS-100 (mpoexr FAIR, ®PT’): A.A.bBopuosa,
. A.3onotsix, C. A. Koposkun, /1. H. Hukudopos, T. [Tap-
¢umo, M.M.llarmos, A.B.Illemuyk, FO.I.Becnanos,
W. . lonry3zos, E.B.3onoteix, b. Konnparses, U. 10. Hu-
konaiuyk, M. B.Ilerpos u JI. 1. Xpamos.

[epconansho HarpaxaeHs! K. b. ['ukan 3a pazpabor-
Ky TEXHOJIOTUH TeHEPAlH IMyYKOB TSKEIBIX HOHOB Ha
mukiaorpore JI[-280 (JIAP OUSN), U.B.Topemnsimes
(JI®BD OUIN) 3a pOEKT CUCTEMBI CTOXaCTHYECKOTO OX-
naxaerns xkomnaiinepa NICA u 0. K. Ocura (HUND DA
um. J1. B.Edpemosa, Cankr-IlerepOypr) 3a mpoexT nu-
KJIOTPOHA MHOTO3apsAHBIX MOHOB. Bce maypearsr momy-
YW IpeMuH 1-# cTeneHn.

Hoxmanst «RUPAC» (kak W IpYrHX YCKOPHTEIBHBIX
KOH(EpeHIMii) TPaAuIHOHHO NyOINKYIOTCS Ha cauTe
JACoW (Www.jacow.org).

On one of the Conference days D.Kamanin deliv-
ered a lecture devoted to the 65th anniversary of JINR,
which the audience met with interest. In addition, a lecture
“2021 — the Year of Science and Technology in Russia”
by M. Itkis served as a bright culmination on the last day
of the Conference.

Traditionally, the Organizing Committee of the
Conference held a competition of scientific papers pre-
sented by young scientists (for authors under the age of
35 inclusive). An ad hoc jury formed out of the leading
representatives of Russian accelerator laboratories and
chaired by Professor V. Telnov (Budker Institute of Nuclear
Physics of the Siberian Branch of RAS) selected the laure-
ates. The jury took a decision to award four diplomas this
year, one of them being a group diploma. Its owners be-
came scientists from JINR VBLHEP, who presented a se-
ries of papers on the development of a unique technology
and production of superconducting magnets for the NICA
accelerator complex and SIS-100 synchrotron (FAIR proj-
ect, Germany): A.Bortsova, D.Zolotykh, S.Korovkin,
D.Nikiforov, T.Parfilo, M.Shandov, A.Shemchuk,
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Yu.Bespalov, I.Donguzov, E.Zolotykh, B.Kondratyev,
1. Nikolaychuk, M. Petrov, and D. Khramov.

Personal awards were won by K. Gikal for the tech-
nology of heavy ion beam generation on the DC-280 cy-
clotron (JINR FLNR), I. Gorelyshev (JINR VBLHEP) for
the design of a stochastic cooling system for the NICA col-
lider, and Yu. Osina (Efremov Scientific Research Institute
of Electrophysical Apparatus, St.Petersburg) for the de-
sign of a multicharged ion cyclotron. All the laureates re-
ceived the 1st degree prizes.

Traditionally, all the RuPAC papers (as well as of
other conferences on accelerator physics) are published on
the JACoW website (Www.jacow.org).




HOBBbIE NMYBJINKALINA

NEW PUBLICATIONS

O Complex and Magnetic Soft Matter Systems: Physico-
Mechanical Properties and Structure (CMSMS’21). The
4th Intern. Summer School and Workshop, Timisoara,
Romania, April 19-22, 2021: Book of Abstracts. —
Dubna: JINR, 2021. — 165p.: ill. — (JINR;
E14-2021-24). — Bibliogr.: end of papers.

O Low-Dimensional ~Materials: Theory, Modeling,
Experiment. Intern. Workshop, Dubna, July 12-17,
2021: Book of Abstracts. — Dubna: JINR, 2021. —
83 p.: ill. — (JINR; E17-2021-26). — Bibliogr.: end of
papers.

O Llsuoxuii C. Beemy cBoe Bpems. — Jlyona: OMSN,
2021. — 124c.

Shvidkij S. All in Good Time. — Dubna: JINR,
2021. — 124p.

O Meeting in Nor-Amberd: Fifth Intern. Conf., Dedicated
to N.W.Timofeev-Ressovsky and His Scientific
School “Modern Problems of Genetics, Radioecology,
and Evolution”, Nor-Amberd, October 5-10, 2021:
Abstracts of Presentations, Memories and Discussions,
Lectures. — Dubna: JINR, 2021. — 178 p.: ill. — (JINR;
E19-2021-20).

O VII Cee3x 1m0 pamgualiOHHBIM — HCCIIETOBAHHSM,
Mocksa, 12-15 oxtsa6ps 2021 1. Tesucsl moxia-
nmoB. — Jlyona: OMSU, 2021. — 444c. — (OUAN;
2021-40).

VIII Congress on Radiation Research, Moscow,
October 12—15, 2021: Book of Abstracts. — Dubna:
JINR, 2021. — 444 p. — (JINR; 2021-40).

O Ilpucnonoe H.H. JlyoHa: rox 3a romoM. XpoHHKa HCTO-
puueckux coOsiTuii. — TBeps: Bonra, 2021.
Prislonov N.N. Dubna: Year after Year. Historical
Events Chronicle. — Tver: Volga, 2021.

T. 1: Hocoserckuit u coBeTckuil mepuoa. — TBepb:
Bomnra, 2021. — 424c. — bubnwuorp.: ¢. 414-417.
http://inis.jinr.ru/sl/NTBLIB/prislonov_v.1.pdf;

V. 1: Pre-Soviet and Soviet Period. — Tver: Volga,
2021. — 424 p. — Bibliogr.: p.414-417.

T. 2: Topon JlyOHa B TIOCTCOBETCKHH IEpHOA
(1992-2016 rr.). — Tepb: Bonra, 2021. — 464c. —
Bubmmorp.: ¢.458—459.

V. 2: Dubna in Post-Soviet Period (1992-2016). —
Tver: Volga, 2021. — 464 p. — Bibliogr.: p.458-459.

DYUAA

PARTICLES AND NUCLEI

Beliien B cBeT ouepeqHOU BbIyCcK kypHayna «Dusuka
3JIEMEHTAPHBIX YACTHUI] X aTOMHOTO SIIpay.

O Beimyck 5 (2021. T. 52) BKITFOYaeT CACAYIOLIUE CTAThU:
beonaxos B.A. CkanspHble pou3BeneHus (GpepMHOH-
HBIX TOKOB
Tunsoype U. ., Komkun I’ JI. DOTOHHBIA KOIJIaiaep
st oueprun 1-2 ToB
Cmupnog B.JI. 1TuKIOTPOH U €r0 MOACTUPOBAHUE
Cuvipecun E.M., Bymenxo A.B., 3enxesuu II. P., Kos-
n06 O.C., Konoxonvuuxos C.J[., Kocmpomun C.A.,
Mewxos U.H., Mumanuna H.B., Cenuues lO.B.,
Cuoopun A. O., Tpyonukos I B. DopmupoBaHue 10Is-
PHU30BaHHBIX IPOTOHHBIX ITyYKOB B YCKOPHUTEIHHOM
rxommiexce NICA
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Regular issue of the journal “Physics of Elementary
Particles and Nuclei” has been published.

3 Issue 5 (2021. V. 52) includes the following reviews:
Bednyakov V. A. Scalar Products of the Fermion
Currents
Ginzburg I. F, Kotkin G. L. Photon Collider for Energy
1-2 TeV
Smirnov V. L. Cyclotron and Its Modelling
Syresin E.M., Butenko A.V., Zenkevich P.R., Koz-
lov O.S.,  Kolokolchikov S.D.,  Kostromin S.A4.,
Meshkov I.N., Mityanina N.V., Senichev Yu.V., Sido-
rin A.O., Trubnikov G.V. Formation of Polarized
Proton Beams in Accelerator Complex NICA
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