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B JIABOPATOPUAX MHCTUTYTA

NabopaTopusi TeopeTuyeckomn pusnkm
vMm. H.H. Boronto6oBa

B pabote nccriemyroTcst OCHOBHBIE XapaKTePUCTHKH
(ha3oBoroO repexosia B CBEPXTEKyUee COCTOSIHUE, KOTOPHIH,
KaK TPEAIoaraeTcs, UMeeT MecTo B (DepPMHUOHHBIX CHC-
TEMaxX YacTHUI] C BHICOKUM CIHHOM. AHAJIW3 OCHOBAaH Ha
(hIryKTyanmmoOHHOW Teopur OO030HHOTO TIONS C KOMIUIEKC-
HbIM aHTUCUMMETPUYHBIM IIapaMeTpoM mopsaka. B pam-
Kax (yHKIMOHATBPHOH PEHOPMATH3AIAOHHOW TPYIIIBI
OIpe/IeNIsIeTCsl 3aBHCsIee OT MaciuTaba MOBEJCHUE CBO-
0omHOI SHEepruu CUCTeMBI. [loTydeHHbIe Pe3yabTaThl CBU-
JICTEJILCTBYIOT O HAJIWYMHU (Ha30BOTrO IEpexoja IepBOro
pona, BBI3BaHHOTO (uIykTyammsMu. B pexume cinaboii
CBSI3M CKa4OK IapaMeTpa IMOopsijika OTHOCHTEILHO HEBe-
JIUK, 9TO TPHUBOAUT K IOSIBICHUIO HOBOW (pa3bl, KOTOpas
(hopmupyeTcst mouTH HenpepbIBHO. Ml HA000pOT, B pesknme
CUJILHOU CBSI3U CBEPXTEKYyYas INIOTHOCTh JEMOHCTPHPYET
3aMEeTHBIN CKauOK, UTO JIeJIaeT MOSBICHUE HOBOH (a3bl 00-
Jiee 3aMETHBIM C TOYKH 3PEHHsSI €€ IKCIEPHUMEHTaIbHOTO
0OHapyKCHHUS.

Hnatic M., Kalagov G. Superfluidity in Multicomponent
Fermions via the Functional Renormalization Group // Nucl.
Phys. B. 2023. V.991. P.116192.

AT THE LABORATORIES OF JINR

ITokazaHo, 4TO, Kak ¥ B IIPOCTPAHCTBEHHOIOO0OHOM
ciryyae, oOparHoe JorapupMHYecKoe pa3iioKeHHE MpH-
MEHUMO [UIsl BCEX 3HAYEHWI apryMeHTa aHaJIUTUYECKOU
KOHCTaHTHI CBsi3u. IIpeacraBieHsl [Ba pa3HbIX MOAXOJA,
OIMH M3 KOTOPBIX OCHOBaH IVIABHBIM 00pa3oM Ha TPHIO-
HOMETpHUYECKUX (DYHKIHSIX, @ BTOPOH — Ha JIUCIIEPCUOH-
HBIX MHTErpanax. Pe3ynbTarsl, MOMydeHHBIE 10 5-TO TI0-
psiiKa TEOPUU BO3MYILEHUI, UMEIOT KOMIAKTHBIM BUJ, U
UX MOIyYeHHE HAMHOTO IPOIIE, YEM MPHU HCIIOIb30BAHUH
MPEXKHUX METOJO0B. B kauecTBe mpumepa mpUMEHEHHI pe-
3yJbTaThl U1 M3y4eHHs pacnaja 0030Ha Xurrca Ha mapy
MIPETECTHBIX KBAapKOB.

Kotikov A. V., Zemlyakov I A. Fractional Analytic QCD
beyond Leading Order in the Timelike Region // Phys. Rev. D.
2023.V.107. P.094034.

Jloka3zaH HOBBIM JUHAMUYECKUN MEXaHU3M HEIOIHO-
TO CIUSHUS siep KaK UCITyCKaHWEe o-JaCTHIII (MK Ooee
TSDKEJIOTO KJIacTepa) W3 CHIBHO MacC-aCHMMETPUYHOMN
KOH(UTYpAIUH JBOIHON SIEPHOI CUCTEMBI B XOJIE €€ IBO-
JIFOLIMMU K TOJHOMY CJIIMSIHUIO, KOTOPOE 3aTPyJHEHO U3-3a
YBEIIMYCHUS BHYTPEHHETO Oapbepa CITHSIHUS, CBI3aHHOTO C
6onbII0H BpalaTeNbHON YHEpPTUeil cucTeMsl. Pe3yasraTst
MOJIENIM JIBOMHOM SACPHOM CHUCTEMBI MOATBEPIMIM, UYTO
HETIOJHBIA CUHTE3 B CTOJIKHOBEHUSIX TSYKEJIBIX MOHOB MTPO-

Bogoliubov Laboratory of Theoretical Physics

Critical properties of the phase transition towards su-
perfluid order that has been proposed to occur in large spin
fermionic systems are investigated. The analysis is based
on the bosonic field theory for fluctuations of the complex
skew-symmetric rank-2 tensor order parameter close to the
transition. The scale dependence of the couplings of the
theory by means of the functional renormalization group
is nonperturbatively determined. The results obtained indi-
cate the presence of a fluctuation-induced first-order phase
transition. In the weak coupling regime, the jump in the
order parameter is small and a new phase occurs almost
continuously, while in the strong one, the discontinuity of
the transition is well detectable.

Hnati¢ M., Kalagov G. Superfluidity in Multicomponent
Fermions via the Functional Renormalization Group // Nucl.
Phys. B. 2023. V.991. P.116192.

It is shown that, as in the spacelike case, the inverse
logarithmic expansion is applicable for all values of the
argument of the analytic coupling constant. Two different
approaches are presented, one of which is based primarily
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on trigonometric functions and the other — on dispersion
integrals. The results obtained up to the fifth order of per-
turbation theory have a compact form and their acquiring
is much easier than the methods used before. As an exam-
ple, the results to study the Higgs boson decay into a bb
pair are applied.

Kotikov A.V., Zemlyakov I.A. Fractional Analytic QCD
beyond Leading Order in the Timelike Region // Phys. Rev. D.
2023. V.107. P.094034.

A new dynamical mechanism of incomplete fusion
was proved as the emission of an « particle (or more heavy
clusters) from a very mass-asymmetric state of a dinuclear
system during its evolution to complete fusion which is
hindered due to an increase in the intrinsic fusion barrier
related with a large rotational energy of the system. The
results of the dinuclear system model confirmed that in-
complete fusion in heavy-ion collisions occurs at a large
orbital angular momentum (L > 307%) when a sufficient part
of the initial collision energy is removed as centrifugal en-
ergy. The theoretical description of the observed yield of
194Au confirmed that the aOn channel of the 22Ne + 17Lu
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MCXOIUT NP GOJBIIOM OPOMTAIEHOM YIIIOBOM MOMEHTE
(L>307), xorga cymecTBeHHAS YaCTh Ha9aIbHOM YHEPTUI
CTOJIKHOBEHHS yIAISeTCsl KakK HEHTPOOEKHAs SHEPTHs.
Teoperuueckoe onucaHue HabI0AaEMOro Beixoga 194Au
HOATBEPAMIO, 4To a0N-kaHan peakuuu 22Ne + 176Lu ocy-
IIECTBIISIETCS TOJIBKO MPHU CTOIKHOBEHUSX C OOJBIIMM Op-
OMTAIBHBIM YITIOBBIM MOMEHTOM.

Nasirov A.K., Kayumov B. M., Ganiev O.K., Yuldashe-
va G. A. // Phys. Lett. B. 2023. V.842. P. 137976.

Jlarnnass paboTa MOABITOKWBACT IMKI PabOT aBToO-
pa, MOCBALUEHHBIA IpOrpaMMe CIIELHAIbHOW T'€OMETPUU
Bopa—3ommepdensra. B Hell moka3aHo, Kak JBa MMOIXO-
Jla K IOCTPOCHUIO MHOTO00pa3usi MOyNel CeraIbHbIX

JarpamkeBbIX NUKI0B bopa—3ommepdenbaa mis mpons-
BOJILHOTO KOMITAKTHOTO aJre0pandeckoro MHOTroo0pasus
€CTECTBEHHBIM 00pa30M 00bEANHSIIOTCS B OIIPEISIICHUS —
KOHCTPYKIIMU OJTHOTO M TOTO K€ HCKOMOTO POCTPAHCTBA.
D70 cTallo BOBMOXXKHBIM B CBSI3U C HMCIHOJIb30BaHHEM He-
KOTOPBIX WJIEH M3 KaJHMOPOBOYHBIX TEOPWH, KOrna B He-
TPaHCBEPCAIBHONW CUTYyallMH C IYCTBIM IPOCTPAHCTBOM
pelIeHnit 3arycKaeTcsl BapHalys napaMmeTpoB, 0000ma-
IOIIAsl CUTYAIMIO U TTO3BOJISIONIAs HAWTH HEeTPUBHAIBHBIC
peuieHus. B xauecTBe ecTeCTBEHHOIO NPHIIOKEHHS MTPE-
CTaBJIEH HOBBIH IOIXOA K IPOBEPKE M3BECTHBIX THUIIOTE3
Onmammbepra 0 TOYHBIX JIArPaHKEBBIX TTOIMHOTO00PA3HIX
B oOnacTsax BelHCTelHA U C/IeTaHBI IEPBBIE IIaTH B 3TOM
HalpaBJICHHUH.

Jlaboparopus Teopernueckoit Gpusuku um. H. H. boromo6osa, 21 anperts.
ToprxecTBeHHBIN ceMuHap, MOCBALIeHHbIN 90-1eTuio co aus poxaeHus akagemuka tO. L. Oranecsna

The Bogoliubov Laboratory of Theoretical Physics, 21 April. A grand seminar dedicated to the 90th anniversary of the birth

of Academician Yu. Oganessian

reaction occurs only in collisions with a large orbital an-
gular momentum.

Nasirov A.K., Kayumov B.M., Ganiev O.K., Yuldashe-
va G. A. // Phys. Lett. B. 2023. V.842. P. 137976.

The present work summarizes a series of the author’s
papers devoted to the special Bohr—Sommerfeld geom-
etry program. Here it is shown how two approaches to
constructing the moduli space of the special Lagrangian
Bohr—Sommerfeld cycles for an arbitrary compact alge-
braic variety can be naturally combined into a single defi-

nition — the construction of the desired space. The usage
of certain ideas from the gauge theories made this possible
when, in a nontransversal situation with an empty solution
space, one switches on parameter variations generalizing
the situation and raising nontrivial solutions. As a natural
application, a new approach to checking the well-known
Eliashberg conjectures about exact Lagrangian submani-
folds in the Weinstein domains is presented and the first
steps in this direction are taken.

Tyurin N.A. Special Bohr—Sommerfeld Geometry: Varia-
tions // Izv. Russ. Acad. Sci.: Math. 2023. V.87, No 3. P. 184-205.
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Tiopun H.A. Crenmansaasi reomerpusi bopa—3ommepde-
npaa: Bapuauuu // 3. PAH. Cep. marem. 2023. T.87, Bbim. 3.
C.184.

JNa6opaTtopus p13nkKn BbICOKUX IHEPrUn
nm.B.UN.Bekcnepa n A.M. banguHa

Baxuplii 3tan B 3kxcnepumente MPD. 31 mas
B 3aJie MHOromeneBoro nerekropa (MPD) mrs Gymaymmero
JKCIIEpUMEHTa Ha yckoputeiabHoM komruiekce NICA co-
TpyaHukaMu L{eHTpaibHOTO HAayYHO-HUCCIICA0BATEIIBCKOTO

AT THE LABORATORIES OF JINR

WHCTUTYTA criernansHoro MamuHocTpoenus (LIHUWCM,
XoTbKkOBO MOCKOBCKOH 00JI.) COBMECTHO C COTPYIHUKAMHU
JI®BD Ob11 pon3BeieH MOHTAX B CHJIOBOW Kapkac Ha-
MPaBJISIOIINX PEJIbCOB 17151 1eTeKTopoB ToF u TexHomoru-
geckoro pensca TPC-ToF mHOTOMIENEBOTO METEKTOpA.
CunoBoil kapkac, Ha KOTOPBI KpEHSTCSl BCE BHY-
TPEHHUE JETEKTOPHI, CIYKUT CKEJIEeTOM MHOTOTOHHOMN
koHCTpYyKI MPD. OH M3roToBNEeH W3 yIVIEeIIacTHKa
U SIBJISICTCS YHHMKAIBHBIM HHXXCHEPHBIM pEIICHHEM He
tonbko A npoekta NICA-MPD, HO 1 17151 Bcero vH»Ke-
HEPHO-TEXHHUYECKOTo coobmiecTBa. JlocTaTouHO cKa3ars,

O6benunennas komanaa OMSN-TTHUMCM nocrne 3aBepiietus padot (¢pomo H. /] Tonuruna)

The joint JINR-CRISM team after the completion of the work (Photo by N. Topilin)

Veksler and Baldin Laboratory
of High Energy Physics

Important Milestone for the MPD Experiment.
On 31 May, employees of the Central Research Institute for
Special Machinery (CRISM, Khotkovo, Moscow Region),
together with the VBLHEP team installed guide rails for
ToF and the service rail for TPC-ToF into the MPD sup-
port frame. The work was performed in the MPD Hall for
the future experiment at the NICA accelerator complex.
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The support frame, on which all inner detectors are
installed, is used as a frame for the MPD multi-ton con-
struction. It is made of carbon fiber and is a unique engi-
neering solution not only for the NICA—-MPD project, but
also for the entire engineering and technical community.
Suffice it to say that in 2021, CRISM received a special
award in nomination “For Unique Composite Solutions”
at the annual forum “Composites without Borders” for the
development of the production technology for the MPD
frame.
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9T0 Ha exeromHoM (opyme «Kommo3uTsl 6e3 rpaHHUI»
B 2021 . THMNCM 3a pa3paboTKy TEXHOIOTHH H3TOTOB-
JIeHUs cuiIoBoro kapkaca MPD ObIT OTMEUEH crenuaib-
HOW mpeMuer «3a yHHUKaJIbHBIE KOMIIO3UTHBIC PEIICHUY.
CosmectHas ¢ OUAU pa3paboTka KOHIEIINHN, KOH-
CTPYKTOPCKOH JOKYMEHTAllMM W M3TOTOBJIEHHE KapKaca
3aHSJIM JIOJTHX JBa C TIOJIOBHHOM rofa. DTo ObLTa Hamps-
JKeHHasi pabora KOHCTpyKTopckoro otaena JI®OBD u Ha-
IIMX XOpoIX Apy3ei u maptaepoB n3 HTHUNCM. B pe-
3yJbTaTe COBMECTHBIX YCHJIMH MOTyYMJIaCh MOHOJIUTHAs
YINIETIIIACTHKOBAsl KOHCTPYKIHSA C YHHKAJIbHBIMH CBOM-
ctBamu. [Tpn mmue 6,25 M u Hapy)kHOM nuamertpe 4,5 M
Kapkac BecuT 8 T. BHyTpu Hero OyayT pa3MemieHs! JeTeK-
TOpPBI CyMMapHO# Maccoii okono 100 T, a MaKCUMaIbHBINA
MPOTrHu0 B CEPEIMHHON TIOCKOCTH HE TIPEBBICUT 3 MM.
JIyist M3TOTOBJICHNST TAKOTO H3JENHUs MOTpeboBaiach
pa3paboTKa CreHanbHbBIX TEXHOJIOTHYECKHX MPHUCIOCO-
OJIeHNI ¥ YHUKAJIbHBIX TEXHOJIOTHH, & TAaKXKe MOKIIIoUe-

JlaGoparopust ¢usuku Beicokux dHepruil um. B. 1. Bekcnepa

u A.M.bannuna, 14 anpens. [lepemerenne cBepXIpoBOIAILETO
coyieHoua MHorouesnesoro gerekropa MPD yckopurenbHoro
xomruiekca NICA maccoit 800 T B Teky1yto KOHGHUTYpaLHo
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HHE CMEKHBIX TOJPSAIHBIX OpraHusanuii kak m3 Poccun,
TaK U u3-3a pyoexa.

B 2022r. miom ycwiwii OTPOMHOTO KOJNHWYECTBA
CHeTHAINCTOB MPUOBLT Ha Momaaky JIOBD, rae u noxu-
JIaJcs MPOJOJDKEHHS PadoT.

W, makonerr, 31 mast, Korga BCE HEINOCTAIOIIUE DIIe-
MeHTHI Ob1ti ToTOBHI (M3 Kamyrn mpubsumm penscsl ToF,
n3 MunHcka — TexHoiorndeckuit pexsc TPC-ToF), Haua-
Jach UX yCTAaHOBKAa BHYTPH CHJIOBOTO Kapkaca. B pesyinb-
Tare 3TUX MEPONPHITHI OBbUI CHeNaH €Ile OAWH IIar K
YCTICIITHOMY BBITIOTHEHHUIO HAIIEro 00IIeTo i MacITabHO-
ro mpoekTa NICA. ITocne 3aBeprieHnss n3MepeHus KapThl
MarHUTHOTO TIOJISt B CBEPXIIPOBOASAIIEM COIEHOUIAIBHOM
Maraute MPD cunoBo#l kapkac OyaeT IMOMEIIeH BHYTPh
COJIEHOM 1A, ¥ (PU3UKH TPUCTYIIAT K MOHTAXKY AE€TEKTOPOB.

C. A. Cyxosapog

The Veksler and Baldin Laboratory of High Energy Physics,
14 April. Moving of an 800-ton superconducting solenoid

of the Multi-Purpose Detector (MPD) of the NICA accelerator
complex in the current configuration
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JNaGopatopus sgepHbIX npobnem
mm. B.T. xxenenoBa

B JIAIT pa3paboTtaHbl 3KpaHBI UIsl 3alIATH (HOTO-
AIIEKTPOHHBIX YMHOXKUTENEH (DPDY) 0T MarHUTHOTO TIOJIS
3emun ans ycranoBku OSIRIS, npeanaznaueHHon auis
KOHTPOJISI PaJJMalliOHHONW YNCTOTHI JKUAKOTO CIUHTHILIS-
Topa aerexkropa JUNO.

Bonbmrasg rpynna yuensix u3 JISIII ygacteyer B JUNO
(Jiangmen Underground Neutrino Observatory) — 3kcrie-
PUMEHTE HOBOTO ITOKOJICHHSI C peaKTOPHBIMHA aHTHHEUTPH-
HO. OH mpoBoauTcs B KnuTae m nmeer 1ensio ompenene-
HUE HepapXuu Macc HEUTPHHO. YPOBHH OYHUCTKH JKUIKOTO
CIMHTWLIIATOPA OT €CTCCTBCHHBIX PaTUOAKTUBHBIX TpPHU-
Mecei, TpeOyeMble st OCYIIEeCTBICHNS (PU3NUECKOM Tpo-
rpammbl JUNO, HEBO3MOXHO KOHTPOJIUPOBATH C MOMO-
IIBI0 OOBIYHBIX J1a00paTOPHBIX MeTON0B. [l03TOMY IMOSIBU-
nock npeiokenue co3nath ast JUNO crniennanbHbIN Je-
textop OSIRIS (Online Scintillator Internal Radioactivity
Investigation System), TIaBHOW 3a1aueii KOTOPOTO OBLTO
OBl M3MEpeHNE Ka9eCcTBa JKUAKOTO CIIMHTHIUIATOpA TIEpe
ero 3ai1uBKoi B maBHbIN aeTekTop JUNO.

VYeranoska OSIRIS Bmemaer 20 T CHMHTHILIATOpA.
VcxomHass KOHCTPYKIMSI AETEKTOpa HE IpeaycMaTpHBa-
Ja MarHuTHyIo 3amuty ®OY: ycTaHOBKa 3aHMMaeT BcCe
JIOCTYTTHOE B TOJ3€MHON J1abOpaToOpHUu MPOCTPAHCTBO,

AT THE LABORATORIES OF JINR

B CBSI3U C YEM IIPOCTO HET MECTA JUIsl yCTAHOBKH KaTyIIEK
KOMIIEHCAIlUM MAarHUTHOTO MOJIsl, KaK 3TO CIEJNAaHO B Jie-
texktope JUNO.

[ockomeky @DV Oompmroro pasmepa, HCIIOIB3YIO-
mmecs B OSIRIS, odeHs 9yBCTBUTENBHBI K MATHUTHOMY
Moo 3eMIIM, TO OTCYTCTBHE KOMIEHCAIIMH MarHUTHOTO
nojst 3eMaM OTPHULATENbHO CKAXKETCS HA XapaKTepUCTHU-
Kax nerekropa. Ipymma w3 JISII, ocHOBEIBasich Ha co0-
CTBEHHOM OIBITE€ Pa3pabOTKH MAarHUTHBIX 3KPaHOB IS
6onpiux DY, npexnoxmia cHabaNTh Kb OOV ne-
TEKTOpa HKPAHOM U3 MATHUTOMSATKUX MaTEpUANIOB.

Smirnov O. et al. Magnetic Shielding for Large Photoelectron
Multipliers for the OSIRIS Facility of the JUNO Detector //
J. Instrum. 2023. V.18, No. 04. P04015.

COTpYIHUKHU CEKTOpA MOJICKYISIPHON TCHETHKH KIICT-
ku JISII ¢ TOMOIIBI0 YHUKAIBHOTO OEJKa THXOXOIOK
Dsup (Damage suppressor) co3aiu MOAEIbHbBIC 00BEKTHI
Drosophila melanogaster ¢ TOBBIIIICHHOW YCTOHYNBOCTBIO
K paJuanuy 1 OKUCIUTEILHOMY CTPECCY.

BbbUI0 1MOKa3aHO 3HAYUTEIILHOE YBCJIIMYCHUE BbI)KUBA-
E€MOCTH C MOMOIIBI0 Oeka Dsup CII0KHOTO MOJEIIEHOTO
opraunusma D. melanogaster mocie BO3IeHCTBUS raMMa-u3-
nyuyenust B no3ax 500-1000 I'p u okcuaaTuBHOTO CTpec-
ca. [Ipenmnomnaraercsi, uto 6e10K Dsup co3maeT 3aiuTHY O

The development of the concept, technical design
and the production of the frame jointly with JINR took
long two and a half years of arduous work of the VBLHEP
Construction Department’s team and our good friends and
colleagues from CRISM. The joint efforts resulted in ob-
taining a single carbon fiber frame with unique properties.
The frame weighs 8 t and has a length of 6.25 m and an
outer diameter of 4.5 m. Detectors with a total weight of
about 100 t will be installed into it, and the maximum de-
flection in the middle plane will not exceed 3 mm.

The production of the frame required the development
of special technological devices and unique technologies,
as well as the involvement of related contractors, both
from Russia and abroad.

In 2022, the result of a huge number of specialists’ la-
bor arrived at VBLHEP, where it was waiting for the work
to be continued.

Finally, on 31 May, when all the missing elements
were ready (ToF rails arrived from Kaluga, TPC-ToF ser-
vice rail arrived from Minsk), their installation inside the
MPD support frame began. As a result of these events, we
have taken another step towards the successful implemen-
tation of our common and large-scale NICA project. When

2l

the measurement of the magnetic field map in the MPD
superconducting solenoid is completed, the support frame
will be placed inside the solenoid and physicists will start
installing the detectors.

S. Sukhovarov

Dzhelepov Laboratory of Nuclear Problems

Screens for protection of the photomultiplier tubes
(PMTs) from the Earth’s magnetic field for the OSIRIS
facility have been developed at DLNP JINR. The facility
is designed to monitor the radiation purity of the liquid
scintillator of the JUNO detector.

A large group of scientists from DLNP is participating
in JUNO (Jiangmen Underground Neutrino Observatory),
a new-generation experiment with reactor antineutrinos. It
is held in China and aims to determine the neutrino mass
hierarchy. The levels of liquid scintillator decontamination
from natural radioactive impurities required for the imple-
mentation of the JUNO physics programme cannot be con-
trolled using conventional laboratory methods. Therefore,
it was proposed to create a special detector OSIRIS (Online
Scintillator Internal Radioactivity Investigation System)
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o6orouky Bokpyr JHK, mpuanmas Ha cebs gacTh paana-
[IUOHHOTO yJapa, 4TO MPUBOMUT K OOJIBIICH COXPAHHOCTH
JHK u yBennuuBaer BBDKUBAEMOCTh. AHAIN3 aKTUBHOCTH
BCEX TEHOB (TPAHCKPUIITOMHBIA aHaIwM3) M (HU3HOIOTHIe-
CKHe€ TeCThI BEISIBUIIN BIUsTHUE Oenka Dsup Ha psi nporec-
coB B D. melanogaster, B 9aCTHOCTH, MYIIKH CTaJIN XyXKe
Oerarp Ha JIMHHbIC AUCTAHIINH, YTO, BUANMO, 00yCIIOBIIE-
HO HEKOTOPBIM 3aMEAJICHHEM KJIETOUHBIX IIPOLIECCOB, CBS-
3annbx ¢ JJHK n PHK, B npucyrctBun 6enka Dsup.
HccnenoBanne MOJICKYISIPHBIX ~ MEXAHHM3MOB  JKC-
TpeMajbHONH YCTOWYMBOCTH KUBBIX OPraHU3MOB K pas-
JIMYHBIM BUJaM CTpE€CCa — OJHO U3 MNCPCHEKTUBHLIX
HalpasJIeHUH COBPEMEHHOW MOJIEKYISIPHOW OHoorum,
O6nopu3NKN, aCTPOOMOTIOTHH ¥ CHHTETHUECKOH OMOJIOTHH.
HOHy‘-IeHHBIe 3HaHUA MOTYT CIIYXXKUTb OCHOBOM JUISA HOBBIX
peleHnit B MeMIIMHE, ONOTEXHOJIIOTHH, (hapMarieBTHKE U
KOCMOHaBTHKE. THXOXO/KH, B YaCTHOCTH IPEACTaBUTEIN
BUIA Ramazzotius varieornatus, — OTHHU U3 CAMBIX CTpec-
COYCTOMYMBBIX JKHBOTHBIX Ha 3emiie. DKCHEPHUMEHTHI C
9THMHU OECIIO3BOHOYHBIMHM OpPTaHM3MaMH MOKa3aJd HX
CIIOCOOHOCTh BBIKUBATH P JUTUTEIBHOM BBICBIXaHHH, B
TOKCUYCCKUX Cpe€aax, Mnpu 06J'ly‘leHI/ll/I OrpOMHBIMU 103a-
mu paguanuu (6omee 5000 ['p), HAXOKICHUN B OTKPBITOM
KOCMOCE U T.JI. BaxHy10 poib B yCTOMUMBOCTH THXOXO-
JO0K K Pa3jIM4YHbIM BHUIAaM CTpECCa UTPAIOT YHUKAJIbHBLIC
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HeymnopspodeHabie 6enku (TDPs), k KOTOpbIM OTHOCHTCS
n 6emox Dsup, oTkpbIThIf B 2016 T. STIOHCKUMH YYEHBI-
mu. C 2020 1. yueHbIe CeKTOpa MOJEKYIIPHON TeHETHKN
xietku JIAIT mecmemyioT 3TOT Genmok TUXoxoAok Dsup
in vivo Ha MOJETBHBIX OPraHU3Max — IUIOJOBOM MYIIIKE
Drosophila melanogaster n KynbType KJIETOK YeIIOBEKa.
OnHOBpPEMEHHO /s pacmi()POBKHA MOJIEKYISIPHBIX MeXa-
HHU3MOB €r0 JCHCTBHUS NPOBOAUTCS MCCIIEN0BAHUE CTPYK-
TypBI MOJIeKyas! 6enka Dsup u ero xomrutekca ¢ JIHK.

Zarubin M. et al. The Tardigrade Dsup Protein Enhances
Radioresistance in Drosophila melanogaster and Acts as an
Unspecific Repressor of Transcription // iScience. 2023. V.26,
Iss.7. P.106998.

B Hawane wroHs mpomumio pabodee COBEMIAHHE IO
corpynandectBy HWuctuTyTa ¢m3ukn tasmer (MDIT)
Kuraiickoit akamemun Hayk (Xa¢oit, Kurait) u OUSN.
[Tocme momroro mepepsiBa, cBsizanHOTo ¢ COVID-19,
BO300HOBISIETCS OOMEH BH3HTaMH MEXKAY KOMaHION W3
N®II u oraenom HOBBIX yckopurenei JISAIL. ITomomnuk
nupekropa U®II no yckopurensm Yen I'en pacckazan o
MOCIEAHNX ycrexax Xa3¢ns M0 CO3AaHUI0 LUKIOTPOHOB,
caMbIii IepBhIi U3 KOTopbix, SC200, OBIT U3TOTOBICH CO-
BMecTHBIME yermmusivmu UOIT n komanasr OMSAN.

VYenemmnbnii myck SC200 OTKPBIT HOBBIE BO3MOYKHO-
CTH U1l TIPOM3BOACTBA IMKJIOTPOHOB, Jall OECIIEHHBIN

for JUNO to measure the quality of the liquid scintillator
before pouring it into the main JUNO detector.

The OSIRIS facility holds 20 t of scintillator. The
original design of the detector did not provide for magnet-
ic protection of the PMTs: the installation occupies all the
space available in the underground laboratory, and there-
fore there is simply no place to install magnetic field com-
pensation coils, as is done in the JUNO detector.

As the large-sized PMTs used in OSIRIS are very sen-
sitive to the Earth’s magnetic field, the failure to compen-
sate for the Earth’s magnetic field will adversely affect the
detector performance. A group from DLNP, based on their
own experience in developing magnetic screens for large
PMTs, proposed to equip each PMT of the detector with a
screen made of magnetically soft materials.

Smirnov O. et al. Magnetic Shielding for Large Photoelec-
tron Multipliers for the OSIRIS Facility of the JUNO Detector //
J. Instrum. 2023. V. 18, No. 04. P04015.

Using the unique tardigrade protein Dsup (Damage
suppressor), scientists from the Sector of Molecular
Cell Genetics of DLNP have created model objects of
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Drosophila melanogaster with increased resistance to ra-
diation and oxidative stress.

The work showed a significant increase in surviv-
al due to the Dsup protein of a complex model organism
D. melanogaster after exposure to gamma radiation at dos-
es of 500-1000 Gy and oxidative stress. It is assumed that
the Dsup protein creates a protective sheath around DNA,
taking on part of the radiation impact, which leads to great-
er DNA preservation and increased survival. Analysis of
the activity of all genes (transcriptomic analysis) and
physiological tests revealed the effect of the Dsup protein
on a number of processes in D. melanogaster, in particular,
the flies began to run worse over long distances, which
is apparently due to some slowdown in cellular processes
associated with DNA and RNA in the presence of the Dsup
protein.

The study of the molecular mechanisms of extreme
resistance of living organisms to various types of stress
is one of the promising areas of modern molecular biol-
ogy, biophysics, astrobiology, and synthetic biology. The
knowledge gained can serve as the basis for new solutions
in medicine, biotechnology, pharmaceuticals and space ex-
ploration. Tardigrades, in particular, representatives of the
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OTIBIT KaK KUTAHCKNM KOJIJIETaM, TaK ¥ COTPYJHUKAM OT/Ie-
J1a HOBbIX yckopurenei JIATL.

Pazpaborunxu SC200 O.B.Kapamsmmes u C.B.Typ-
CKHH JIOJIOKUITH O TEKYIIIEM [TPOEKTE OT/IENa: H30XPOHHOM
ukiorpone MSC230, mapameTpbl KOTOPOTO BHIOpaHbI Ha
OCHOBE OIbITa co3maHus IuKiIoTpoHa SC200 B Xadoe.
Kuraiickne Komgersn BBIpa3WwiId TOTOBHOCTH IIOMOYb
OUAN B crpoutenscTBe HOBOro nukinorpona MSC230
JUISl THHOBAIIOHHOTO IIEHTPa B BOBMOXKHO OoJee cyKarbie
CPOKH.

B m3parensckom otnene OObeIMHEHHOTO WHCTHUTY-
Ta SIIEPHBIX HCClenoBaHWN BhIIa kHUra «IIpodeccop
BynaroB FOmman ApamoBuY», B KOTOPOH ONFCHIBAETCS
Hay4dHas OMorpadus TaTaHTIUBOTO YYEHOTO M OpraHu3a-
TOpa Hayku, (hU3MKa-dIKCIIEPUMEHTATOpa MHUPOBOTO Mac-
HITa6a, a TAaK¥XC MPUBOAATCA BOCIIOMHWHAHUA €TO KOJIJICT
U YYEHHUKOB.

1O. A.BbynaroB BHeC CyIIECTBEHHBIH BKJIAJ B CO3/a-
HUE KPYIHBIX SKCIIEPUMEHTAJIbHBIX YCTAaHOBOK W ITOJY-
yeHne (PU3NYECKUX PEe3y/IbTaToB NMPHUHIUIIHAIBHOTO Ha-
YYHOTO 3HAYECHUS: UCCIIEIOBAHHE CBOMCTB TOI-KBApKOB,
00Hapy>keHHE HOBBIX MOJI PaciiajioB ME30HOB, H3MEPEHHE
BepositHOocTelt CP-Hapymarommx ¥ pPeIKuX pachagoB
yacTHl, omnpeneneHue (opMpakTopoB VN-paccesHus,
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ITPODECCOP
BYIIALOB

HOITATHT APAMOBNY

species Ramazzoetius varieornatus, are among the most
stress-resistant animals on Earth. Experiments with these
invertebrates have shown their ability to survive prolonged
desiccation, toxic environments, exposure to huge doses of
radiation (> 5000 Gy), being in outer space, etc. One of the
key roles in the resistance of tardigrades to various types
of stress is played by unique disordered proteins (TDPs),
which include the Dsup protein, discovered in 2016 by
Japanese scientists. Since 2020, scientists from the Sector
of Molecular Cell Genetics of DLNP have been studying
this Dsup protein in vivo using model organisms — the
fruit fly Drosophila melanogaster and human cell culture.
At the same time, to decipher the molecular mechanisms
of its action, the structure of the Dsup protein molecule
and its complex with DNA are being studied.

Zarubin M. et al. The Tardigrade Dsup Protein Enhances
Radioresistance in Drosophila melanogaster and Acts as an Un-

specific Repressor of Transcription // iScience. 2023. V.26, Iss. 7.
P.106998.

In early June, a working meeting of the Institute of
Plasma Physics of the Chinese Academy of Sciences
(ASIPP, Hefei, China) and JINR was held. After a long

break due to COVID-19, visits between the team from
ASIPP and the Department of New Accelerators of DLNP
are resumed. Chen Geng, Assistant Director of ASIPP for
Accelerators, spoke about Hefei’s recent successes in the
creation of cyclotrons, the very first of which, SC200, was
jointly developed by ASIPP and the JINR team.

The successful start of SC200 opened up new oppor-
tunities for the production of cyclotrons and gave invalu-
able experience to both the Chinese colleagues and the
staff of the Department of New Accelerators of DLNP.

The SC200 developers O.Karamyshev and S. Gursky
reported on the Department’s current project: the MSC230
isochronous cyclotron with the parameters chosen on the
basis of the experience in creating the SC200 cyclotron in
Hefei. In the work on MSC230, the Chinese colleagues are
ready to help JINR in order to bring to life a new cyclotron
for the Innovation Centre as soon as possible.

The JINR Publishing Department has released a book
“Professor Budagov Yulian Aramovich”. The book de-
scribes the academic biography of the talented scientist
and organizer of science, world-class experimental physi-
cist, as well as the memoirs of his colleagues and friends.
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nabmonenne KXJ[-apdekra «IKpaHUPOBAHHUS IBETAY.
ITox ero pykoBoacTBOM ObLTa pazpaboTaHa YHUKaJIb-
Hasi METPOJIOTUYECKasT KyJIbTypa MPELU3HOHHON cOOpKH
KPYITHOMACIITAaOHBIX MAacCCHBHBIX JICTEKTOPOB C TIpHMe-
HEHHUEM Jla3epa U OCYIIECTBICHO BBICOKOTOYHOE COOPY-
KEHUE KPYIHOTO KaJIOPUMETPHUYECKOTO KOMIUIEKCA IS
ycranoBku ATLAS.

Pe3ynbraTel HayqHOI 1ESTENBHOCTH YIE€HOTO OITyOITH-
koBaHbI B Oosiee yeM 1800 HayuHBIX CTAThsIX, OH YIOCTOCH
Pa3INYHBIX TOCYIAPCTBEHHBIX M BEZIOMCTBEHHBIX HArpa/.

Baxnotii yacteto padots! FO. A. Bynarosa Bcerna Obuia
MIOATOTOBKA HAYYHBIX Ka/ipoB. Ero yueHnku HeiHe pabora-
10T B QU3MYECKUX MHCTUTYTaX U YHUBEPCUTETaX APMEHHH,
Azepbaitkana, bemopyccun, borrapuu, I'pysun, Poccun,
Pymbranum, CrioBakun, Yexuu, Y30ekucraHa.

Kuaura mocTymHa Ha caiiTe M3AaTeNbCKOTO OTIENa
OousIN.

Yu. Budagov made an enormous contribution to the
creation of large-scale experimental facilities and acqui-
sition of physical results of fundamental scientific sig-
nificance, such as the study of top-quark properties, the
discovery of new meson decay modes, the measurement
of probabilities of CP-violating and rare decays of parti-
cles, the determination of form factors of vN scattering,
the observation of the QCD effect of “colour screening”.
A unique metrological culture of precision assembly of
large-scale massive detectors using a laser has been de-
veloped under his leadership. The high-precision installing
of the calorimetric complex for the ATLAS facility was
carried out.

The results of scientific activities of the scientist re-
sulted in more than 1800 published scientific articles.
Yu. Budagov was honoured state and departmental awards.

JNlaGopaTtopusi HeMTPOHHOM (PU3UKK
mm. U. M. dpaHka

Monozasle y4yeHble CEKTOpa HEWTPOHHO-AKTHBA-
OUOHHOTO aHaJM3a W TPUKIAJHBIX HCCIECJOBaHMI
JIHO® W.3unbkoBckas, H.C.}Omwmn, H.C.IpoznoB u
K.H.Beprens cranm nobexutensimu 15-ii EBponeiickoit
BbICTaBkH H300pereHuil «Euroinvent-2023», mpoxonus-
mreit ¢ 11 mo 13 mas B Sccax (PymbIHNSA), TOTy4HB 30510~
TYIO MEAaJb 32 paboTy B 00JaCTH OYHUCTKH 3arPsI3HEHHBIX
TSDKEITBIMHU METAJIAMU [I0YB ¥ TAMSATHYIO MEJallb «3a BbI-
JIAfOIIHECs IOCTIKEHUS» B 00JIACTH HAHOTOKCHKOJIOTHH.

«Euroinventy — 3T0 KpynHeiimasi BbICTaBKa H30-
Operenuii B Llenrpanbroii u Bocrounoii Espore. Teneps
B HEH y4acTBYIOT HE TOJBKO €BPOIEHCKUE CTPAHBI, HO U
cTpaHbl A3ud. /{11 OLEHKH MEXTyHAPOIHBIM KIOPU ObLITH
NPE/ICTaBICHBl COTHH HAYYHBIX PabOT ¥ M300pEeTeHHH 110
BCEM 00JIacTsSM HayKH.

JlaGoparopust HEUTPOHHOM (PHU3NKU
um. 1. M. ®panka. Mosozple yueHble
. 3unpkoBckas, H. C. FOmmuH,
J.C.I'poznos u K. H. Beprens —
nobenurenu 15-it EBponeiickoit
BBICTaBKU N300peTeHNit
«Euroinvent-2023»

The Frank Laboratory of Neutron
Physics. Young scientists

1. Zinikovscaia, N. Yushin, D. Grozdov,
and K. Vergel — the winners of the
15th European Exhibition of Creativity
and Innovation “Euroinvent-2023”

An important part of work of Yu.Budagov was
training of the scientific personnel. Young scientists,
students of him now work at physical institutes and uni-
versities of Armenia, Azerbaijan, Belarus, Bulgaria, the
Czech Republic, Georgia, Romania, Russia, Slovakia,
Uzbekistan. The book is available on the website of the
JINR Publishing Department.

Frank Laboratory of Neutron Physics

Young scientists from the Sector of Neutron Activa-
tion Analysis and Applied Research of the Laboratory
of Neutron Physics of JINR I.Zinicovscaia, N.Yushin,
D.Grozdov, and K. Vergel became winners of the 15th
European Exhibition of Creativity and Innovation
“Euroinvent-2023” that was held on 11-13 May in the
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Na6opaTtopus MHGhOPMaALIMOHHbIX TEXHOOIMN
mm. M.T. MewwepsikoBa

[IpencraBnen 0030p padOT, MOCBSIICHHBIX MOICIH-
POBaHHUIO Mpoliecca THAPATAlMKi 3JICKTPOHA Ha OCHOBE
pa3BUTOrO0 aBTOpaMHU IOAXOJA B paMKax JTMHAMUYECKOMN
MoJenu mojisipoHa. PedepaTMBHO paccMOTpeHBI PabOTHI,
OTpaXKaIOIINE PA3BUTHE TEOPETUYECKUX U IKCIICPUMEH-
TAJIbHBIX UCCJIEIOBAHUM B 3ajlau€ TUApaTalMK 3JIEKTPO-
Ha. CdopMyaHpoBaHbl MaTEMAaTUYCCKHE IOCTAHOBKH
3a7la4, IOCTPOEHBI BBIYUCIIMTEIIBHBIE CXEMBI, CO3JaHbI
KOMIUIEKCHI  TIPOOJIEMHO-OPHEHTHPOBAHHBIX ~ IPOTPaMM
C NPUMEHEHUEM TEXHOJOTMHU IapajlJIeIbHOTO IPOrpaM-
mupoBanusg MPI. TIpuBenens! pesyabTaTsl YHCIEHHOTO
MOJICIIUPOBAHHUSA M pacdeTra HaOlFomaeMbIX (HH3UIECKIX
XapaKTEPUCTHUK M3y4aeMoro Iporecca TuApaTraun dieK-
TpoHoB. Corlacue MoNy4eHHbIX YHCICHHBIX PE3YJIbTaTOB
C COOTBETCTBYIOIIMMM JKCIIEPUMEHTAIBHBIMU JTaHHBIMA
TTOATBEP)KIACT aJeKBAaTHOCTh pa3pa0OTaHHBIX ITOIXOIOB
Y TEPCHEKTUBHOCTh MX JaJbHEUILIErO MCIONb30BaHUSA U
pa3BUTHSL.

Jlaxno B.J[., Amupxanoe H.B., Bonoxosa A.B., 3emna-
nas E.B., Ilyzeimun U.B., Ilyseinuna T.11., Puxeuyxuii B.C.,
bawawun M. B. Jlunamuyeckasi MoJieNb NOJISIpOHA JJIsl KCCIIe10-

BaHUs Ipoliecca ruaparanuu 1ekrpona // DUAS. 2023. T.54,
Nes.
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B JIUT OUSAN pa3paboraHa cucrtemMa yIpaBICHHS
mnnen3usMu License Management System (LMS), niensio
CO3/IaHUsI KOTOPOH SIBJISETCSI aBTOMaTU3allusi pruodpere-
HUSI, CONPOBOX/ICHHUSI M HCIOJIb30BaHHS JMIEH3HMOHHBIX
MIPOrPaMMHBIX MNPOAYKTOB. LMS cOCTOUT W3 CHUCTEMBI
cereBoro Jmiensupoanust Network Licensing System
(NLS), 6a3 nanubix u Beo-unrepgeiica. NLS obecneunBa-
€T yIIpaBJICHHE CETeBBIMHU JIMIIEH3USIMU, COOMPAET U Iiepe-
JaeT B 06a3y JaHHBIX MHPOPMALMIO O TOM, KaKasi CeTeBast
JMIEH3HS UCTIONB30BaJIach U B KAKOE BpPeMsl. DTH JaHHBIC
MPUMEHSIOTCS B MOHMTOPHHIE, PEaJn30BaHHOM Ha 0Oase
mwratpopmel Grafana. B 6a3e manapix LMS xpansaTcs
JTAaHHBIE O KOPIIOPATUBHBIX, IMYHBIX U APYTUX TUIAX JIH-
neH3nui. Takke XpaHuTcs HHGOPMAIUS O TIOIH30BATEIAX
nuneH3uu. basza mgannHpIX peanmmn3oBaHa Ha PostgreSQL.
B cucreme npenycmMoTpeHa BO3MOXKHOCTh 00PaOOTKH pa-
0OUMX MPOIECCOB, TAKMX KAK 3aKa3 HOBBIX JIMLEH3UH, He-
00XOJIMMBIX MOJIb30BATEISIM, 3aKa3 Ha J100aBJIeHNE B KaTa-
JIOT TIPHOOPETEHHBIX JIMIEH3UH 1 npyrue QyHKImu. Beo-
unrepgpeiic LMS peanu3oBan B cpene pa3paboTku cu-
CTEMBI JIEKTPOHHOTO JIoKyMeHTooOopoTa «COJ] Jyona»
¢ ucrons3oBanneM BeO-mpmnoxkenns LegoToolkit. B Ha-
CTOsIIIIEE BPEMsI CHCTEMa COIPOBOXK/IACT JIMIIEH3UH B PaM-
kax JIUT.

Romanian city of Iasi. The researchers won as many as
two awards: a gold medal in the field of purification of
heavy metal-contaminated soils and a medal of excellence
in innovation for work in the field of nanotoxicology.

“Euroinvent” is the largest exhibition of inventions
in Central and Eastern Europe. Currently, European, as
well as Asian countries, are participating in the event.
Hundreds of scientific papers and inventions in all
fields of science were submitted for evaluation by the
international jury.

Meshcheryakov Laboratory
of Information Technologies

A review of works devoted to the modeling of the
electron hydration process based on the approach devel-
oped by the authors within the dynamic polaron mod-
el is presented. Papers on theoretical and experimental
studies in the electron hydration problem are reviewed.
Mathematical formulations of problems and computation-
al schemes are developed, complexes of problem-orient-
ed programs are created using the MPI parallel program-
ming technology. The results of the numerical modeling
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and calculation of the observed physical characteristics of
the electron hydration process under study are presented.
The agreement between the obtained numerical results and
the corresponding experimental data confirms the adequa-
cy of the approaches used and the prospects for their fur-
ther use and development.

Lakhno V.D., Amirkhanov 1. V., Volokhova A.V., Zemlya-
naya E. V., Puzynin I. V., Puzynina T. P, Rikhvitsky V.S., Basha-
shin M. V. Dynamic Polaron Model for a Study of the Electron
Hydration Process // Phys. Part. Nucl. 2023. V.54, No. 5.

A License Management System (LMS) was devel-
oped at MLIT JINR. The purpose of creating the LMS is
to automate the acquisition, maintenance and use of li-
censed software products. The LMS consists of a Network
Licensing System (NLS), databases and a web interface.
The NLS provides network license management, collects
and transmits to the time series database the information
about which network license was used and at what time.
These data are used in monitoring implemented on top of
the Grafana platform. The LMS database stores data relat-
ed to corporate, private and other types of licenses. It also
stores data regarding license users. The database is imple-
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Anexcandpos E. U. u op. PazpaboTka nH)OpMaImOHHO-aHAa-
JIMTHYECKON CHCTEMBI TOAJCPKKU U 00CITyKUBAHUS JHICH3UIT B
JIAT OUSIN // Tpyast UCA PAH. 2023. T. 73, Bbim. 1.

[Ipu aktuBHOM yuactuu corpynnukoB JIUT co3nan u
JUHAMHYHO PAa3BHBACTCS KAaTaJOT COOBITHI HKCTIEpUMEH-
ta ATLAS (LHC) — EventIndex. Cucrema EventIndex
MPECTaBIsIeT COO0 KaTaJoT BCeX COOBITUN, COOPaHHBIX,
00pa0OTaHHBIX WM CT€HEPUPOBAHHBIX B AKCIIEPHMEH-
Te ATLAS nHa LHC u cBsI3aHHBIX ¢ 3TUM HPOrPaMMHBIM
obecrieuenneM Juis cOopa, XpaHeHHs M 00pabOTKH JaH-
HOHM nHpopmanuu. OHa JaeT BO3MOXXHOCTh OTCJICKHBATh
MECTOTIOJIOKECHNE 3aITUCH KayKA0TO COOBITHS U TOIY4NTh
K HeMy ObICTpBI mocTyn. Kpome Toro, cucrema mo3Bo-
JISIeT KOHTPOJIMPOBATh LIEJIOCTHOCTh M COIIACOBAaHHOCTH
HaOOpoB JaHHBIX. B apcenane ee QyHKIMOHANA TakKe
€CTh 0TOOp COOBITHI 1O TPUTTEPHBIM PEUICHUSM U BO3-
MOXXHOCTh TPOCMOTpa MX Koppemsiuu. Kakmas 3ammnch
B cucreme Eventlndex cocrout u3 kparkoil HHpOpMAINU
0 caMOM COOBITUH M yKa3areliel Ha (aiibl, coJeprKalye
nmarfabie coobrtusa. Corpynauku JINT nanbonee akTHBHO
Y4acTBOBAJIM B MOJICPHHU3ALUH CHUCTEMBI: 3HAYMTEIHHO
yiIydIlIeHa CUCTEMa MOHUTOPHHTA, OCYIIECTBIICH IIEPEX0]]
Ha iatrgopmy Grafana, co3mana HoBasi CiTy)K0a aBTOMATH-
YyecKoro rmoncka u coopa coosrtuii (Event Picking Service),
YTO MO3BOJIMJIO C HANMEHBIINMH 3aTpaTaMy PyYHOTO TPY-
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Jla TIpOBeCTH cOOp COOBITHI I BTOPOTO dTala aHalln3a
nporecca poxKICHH nap KamopoBouHbIX 6030HOB W nipH
B3anmoyeiicTBun AByX (oronos («yy — WWy).

Barberis D., Alexandrov I., Alexandrov E. et al. The ATLAS
EventIndex / Comput. Soft. Big Sci. 2023. V.7. P.2.

Merton GyHKIIMOHATBHON penyKiuu st heHHMaHOB-
CKHX HMHTETPaJIOB, MPENJIOKESHHBIH aBTOPOM, MPUMEHEH
JUIsl BBIYMCIIEHUSI OJHOIIETIIEBBIX MHTEIPajoB, COOTBET-
CTBYIOILMX JHarpaMMaM C YeTbIPbMsI BHEIIHUMHU JIMHU-
ssMU. PaccMOTpeHbl MHTErpasibl, BOZHUKAIOIINUE B pacue-
Tax paJualOHHBIX MOMPABOK K aMIUIUTYIaM PacCestHUs
CBETa Ha CBETE, PACIICIUICHUS ()OTOHA BO BHEIIIHEM IIOJIE,
a TaKKe JeIBLOPIOKOBCKOTO paccesHus. JlJisi mpon3BOIIb-
HOTO 3HAYCHHUS PA3MEPHOCTH MPOCTPAHCTBA d MOJYUYCHBI
HOBBIC aHATTUTHUYECKHE PE3YNbTaThl JJII MACTEPCKUX HH-
terpanoB. [[nst 3Tux wHTErpanoB npu d =4 NpUBEICHBI
KOMITaKTHBIE (POPMYITBI B TEPMUHAX TAIOTapH(PMOB.

Tapacos O.B. Ilpumenenue (yHKIMOHATBHON peXyKIUU
OAHOMNETIEBBIX WHTETPAJIOB JJIs1 BBIYMCIICHUSA aMIUIATYH C 4C-

TeIpbMs BHeIIHUMH (otoHamu // [Tucema B YA, 2023. T.20,
No3(248). C.313-322.

B xonie mapra 2023 1. BBeZieHa B TECTOBYIO IKCILTya-
taruio Ludposas sxocuctema OObEIHHEHHOTO HHCTHUTY-
Ta snepHbix uccnenosanmii (JINR Digital Ecosystem) —

mented in PostgreSQL. The system provides the ability to
process workflows such as ordering new licenses that users
need, ordering to add to the catalog of purchased licens-
es and other functions. The LMS web interface is imple-
mented in the development environment of the Electronic
Document Management System “EDMS Dubna” using
the LegoToolkit web application. At present, the system
maintains licenses within MLIT.

Alexandrov E. I et al. Development of an Information-An-

alytical System for the Support and Maintenance of Licenses at
MLIT JINR // Proc. of the ISA RAS. 2023. V.73, No. 1.

The catalog of events of the ATLAS experiment
(LHC), EventIndex, was created and is dynamically de-
veloping with the active participation of MLIT specialists.
The Eventlndex system is a catalog of all events that are
collected, processed or generated by the ATLAS experi-
ment at the LHC and related to this software for collecting,
storing and processing this information. It enables to keep
track of the location of each event record and get quick ac-
cess to it. In addition, the system allows controlling the in-
tegrity and consistency of data sets. The arsenal of its func-
tionality also comprises the selection of events by trigger

EI

decisions and the ability to view their correlation. Each
record in the EventIndex system includes summary infor-
mation on the event itself and pointers to files containing
event data. MLIT specialists were actively involved in the
modernization of the system: the monitoring system was
significantly enhanced, the transition to the Grafana plat-
form was made, a new service for the automatic search and
collection of events (Event Picking Service) was created,
which made it possible to collect events for the second
stage of the analysis of the production of W gauge boson
pairs during the interaction of two photons (“yy — WW”)
with the least amount of manual labor.

Barberis D., Alexandrov L., Alexandrov E. et al. The ATLAS
EventIndex // Comput. Soft. Big Sci. 2023. V.7. P.2.

The method for the functional reduction of Feynman
integrals, proposed by the author, is used to calculate one-
loop integrals corresponding to diagrams with four exter-
nal lines. Integrals that emerge in calculations of radiative
corrections to the amplitudes of light-on-light scattering,
photon splitting in an external field and Delbriick scatter-
ing are considered. New analytic results are obtained for
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miatdopma, oOecTeunBalonas JOCTYI K CeTH WH(popMa-
nnoHHBIX ceprcoB OMSIN. Ha moprane mpencraBieHsI
Hay4YHbIE W aJMHHUCTPATHBHBIC CEPBHCHI, Pa3BUBAEMBIC
coBMecTHO JlabopaTopueil WHPOPMAITHOHHBIX TEXHOIO-
ruii um. M. MemepsikoBa u JlenapraMeHTOM pa3BUTHS
IU(POBEIX CEPBUCOB: OT PECYPCOB ISl IOJIb30BaTENCH
0a30BBIX YCTAaHOBOK [0 PETHCTPAMU IE€PCOHAIBLHOTO
xommnbiotepa B cet OMSIN, cMeHbI maposist OT HOYTOBOTO
SAIINKA, 3aKa3a CIPaBOK M BBIMHCOK OHJaiH. Crincok cep-
BHCOB, JIJOCTYIHBIX B IIU(POBOH (opme, NOCTOSIHHO pac-
HINPSIETCA.

Digital JINR — 310, 110 cyTH, city>x0a eMHOr0 OKHa
B 1udposoit cpene OUSN. Cucrema obnamgaet yao0HBIM
MOJIb30BATEIbCKUM HHTEP(PECOM — ee MOXKHO HacTpo-

Uudposan
JxoCucrema

OUAN

e D

Liudposas akocucTema

UTHh B COOTBETCTBMU CO CBOMMH HYXXIaMHu: O0TOOpaxarhb
TOJIBKO MHTEPECYIOIINE Pa3/eNbl, OTMEYaTh Hanbosee Ja-
cTo ncnoib3yemele cepBuckl. Digital JINR mpegocrasser
OBICTPBIN U YIOOHBIH MONCK MH(POPMAITHH KaK MO CepBU-
caM, TaKk M 1O COTPYIHHUKAM M 3AaHUSIM IUIOIIA 0K Ha WH-
TepakTuBHOM KapTe OMAU.

JloCTym K AKOCHCTEME OCYIIECTBISIETCS Yepe3 yuerT-
Hyto 3anuck JINR Single Sign-On (SSO). /st monyueHus
SSO-noruna B nepBylo o4depeapb HaAo0 OOPaTUTHCS K CH-
CTEMHBIM aJIMUHHCTpATopaM CBoel Jsiaboparopuu JM0OO
B cereByro cayx0y OUAN (JIUT, xomn.200, Ten.216-
34-88, noc@jinr.ru). Kpome TOro, MHOrMMH CEpBHCAMHU
MOYKHO TIOJIB30BaThCs 0€3 PEruCTpaliu: HalpuMep, MoJTy-
YUTh HUHPOPMALIMIO 0 PabOTe TUCCEPTAIIMOHHBIX COBETOB,
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master integrals in d dimensions. For d = 4, these integrals
are given by compact expressions in terms of dilogarithms.
Tarasov O.V. Calculation of One-Loop Integrals for

Four-Photon Amplitudes by Functional Reduction Method //
Part. Nucl., Lett. 2023. V.20, No. 3(248). P.313-322.

At the end of March 2023, a web portal of the Digital
Ecosystem of the Joint Institute for Nuclear Research, i.e.,
a platform that provides access to the network of JINR in-
formation services was put into test operation. The portal
comprises scientific and administrative services developed
jointly by the Meshcheryakov Laboratory of Information

EI

Technologies and the Development of Digital Services
Department: from resources for users of basic facilities
to registering a personal computer in the JINR network,
changing the password from the mailbox, ordering certif-
icates and statements online. The list of services available
in digital form is steadily expanding.

Digital JINR is essentially a single-window ser-
vice in the JINR digital environment. The system has a
user-friendly interface since everyone can customize its
home page according to one’s needs, namely, display only
sections of interest, manage favorite services. Digital JINR
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Hay4YHOM IIPOTPaMMHOM 00€CIIEUeHUH, TPOCMOTPETH I'pa-
¢ux mannpyemsix B OMSIN sxekypcewmii. Boiiti B cucre-
My MOXKHO C caiiTa jinr.ru (pazaen «{udpposoit OVAN).

Nabopartopusa paguaumoHHon Guonorumn

B JIPB coBmectHo ¢ HUIL «KypuaToBckuit ”HCTUTYT»
MIPOBEJIEHO UCCIIE0BAHNE KJIETOYHON JIMHUH MUKPOIIINU
meinmm SIM-A9. Knerku muxpornun [[HC uenosexa u
MBI 00Pa3yIoTCsl B MEPHOJ] PAaHHETO SMOPHOHAIBEHOTO
pasBUTHA W3 MHEIOUIHBIX KIETOK-IPENNIECTBEHHUKOB
KOCTHOTo Mo3ra. Bo B3pocioM opranusMe Myl MHKPO-
VMY TIOJI/ICPKUBAETCS HA TIOCTOSTHHOM YPOBHE Oarofapst
cOalaHCUPOBaHHBIM IpoLieccaM Mposndepanny U ruoenu
KIETOK IyTEeM aloNnTo3a, U 3a BpPeMs >KU3HU OpraHH3Ma
MUKPOTIHSI OOHOBJISIETCS LIETTMKOM HECKOJIBKO pa3. B mpo-
Llecce Pa3BHUTHsI TOJIOBHOTO MO3ra SMOpHOHA MHUKPOIIIUS
y4acTByeT B PEMOJENMPOBAHUM CHUHAIICOB M PETYIALNN
AQHI'MOI'€HEe3a, BO B3POCIOM OpraHu3Me — B YCTPAHCHUU
HEaKTUBHBIX HEHPOHOB M CHHAIICOB, B PETYISALUN HEUPO-
re’esa, B pemojaenupoBanuu cocyaucroit cetu [THC (na-
TIpUMep, TIPH UHCYIIBTE), B PA3BUTHU PEAKINIl KJIETOYHOTO
MMMYHUTETA U BOCHAJIEHHUA. B MO3re MUKPOIIUS MOXKET
MIPUCYTCTBOBATh B MOKOSILEMCS U aKTUBUPOBAHHOM CO-
crosHny. KieTku mokosimeiics MUKPOIIINK UMEIOT 00JTb-
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II0€ KOJIMYECTBO PAa3BETBICHHBIX OTPOCTKOB, IPH aKTH-
BallMU KIJIETKH TPHOOPETAIOT aMeOOMTHYIO HITH OKPYIIYIO
dopmy u penorun CD11b7/CD45high, AxtusupoBanHbie
KJIETKA MUKPOTJIMN CEKPETHPYIOT aKTHBHBIE META0OINTHI
kucnopoaa (AMK), mpoBocmanuTebHbIe IMTOKUHBI U Xe-
MOKHHBI, YTO IPUBOJIUT K PA3BUTHIO HEHPOBOCHANICHUS U
TTOBPEXK/ICHUIO HEHPOHOB. XpOHWYECKas! aKTHBAIMS MH-
KPOIJIUM MOA ACHCTBUEM JHIOTEHHBIX (PaKTOPOB, COIPO-
BOXK/JIAIOLIASACS UIUTEIbHBIM HEHPOBOCIHAIICHUEM, JISKUT
B OCHOBE I1aTOTeHE3a MHOT'MX HEHpO/ereHepaTHBHBIX 3a-
OomeBaHmif, BKIIO4Yass Oone3Hb AumpnreiiMepa. [lostomy
Ype3BbIYaliHO BAYKHO MCCJIENOBATh OTBET MHUKPOIVIMM Ha
JICWCTBHE pa3HbIX CTHMYIOB M IpENaparoB. DTy 3ajady
MOXET YNPOCTHTh WCIIONB30BAHUE JIMHMI KyJIBTHBUpYE-
MBIX KJIETOK, COXPAHSIOIINX OCHOBHBIE CBOMCTBA IIEPBUY-
HOW MHUKPOTJIUU.

UccrnenoBannas yuaus SIM-A9 mpencrasnser co-
00i1 CIIOHTAaHHO-MMMOPTAJIM30BAHHBIC KIETKH MHUKpPO-
IJIMH, TIOJy4EeHHBIE U3 TOJIOBHOTO MO3Ta HOBOPOXK/IEHHBIX
mbrmar suaua CS57BL/6 (puc. 1, a). C TOMOIIBI0 METOIOB
CBETOBOM MHUKPOCKONNH, UMMYHOLIUTOXUMHH B COYETa-
HUM C mpoTouHod nurtomerpueit u INLP ananu3uposa-
JOCh COOTHOUIEHHE KIETOK C (DEHOTHUIIOM ITOKOSIICHCS
1 aKTHBHPOBAHHOW MHUKpPOITIHMH B KYJIBTYpE, SKCIIPECCHUS
MapKepoB CTBOJIOBBIX/TIPOTeHUTOPHBIX KileTok CD133 u

provides a quick and convenient search for information by
services, staff members and site buildings on the JINR in-
teractive map.

The ecosystem is accessed via a JINR Single Sign-
On (SSO) account. To obtain an SSO login, first of all,
you should contact the system administrators of your
Laboratory or the JINR Network Service (MLIT, room
200, tel.: 216-34-88, noc@jinr.ru). In addition, you can use
many services without registration, for example, get infor-
mation about dissertation councils, scientific software or
view the schedule of excursions planned at JINR. You can
enter the system from the jinr.ru website (section “Digital
JINR”).

Laboratory of Radiation Biology

LRB and the Kurchatov Institute have jointly con-
ducted a study of the SIM-A9 mouse microglial cell line.
The microglial cells of the human and mouse central ner-
vous system (CNS) are formed during early embryonic de-
velopment from myeloid progenitor cells of bone marrow.
In the adult organism, the microglial pool remains at a con-
stant level due to the balance of proliferation and apoptotic
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cell death; throughout the organism’s lifetime, microglia
are completely renewed several times. During the devel-
opment of the embryonic brain, microglia are involved in
synapse remodeling and angiogenesis regulation; in the
adult organism — in the elimination of inactive neurons
and synapses, neurogenesis regulation, CNS vasculature
remodeling (for example, after a stroke), and development
of cellular immunity and inflammation responses. In the
brain, microglia can be present in a resting and activat-
ed state. Resting microglial cells have a large number of
branched offshoots; upon activation, the cells acquire an
amoeboid or rounded shape and the CD11b*/CD45high
phenotype. Activated microglial cells secrete reactive
oxygen metabolites (ROMs) and pro-inflammatory cyto-
kines and chemokines, which leads to neuroinflammation
and neuronal damage. Chronic activation of microglia by
endogenous factors, accompanied by prolonged neuroin-
flammation, underlies the pathogenesis of many neurode-
generative diseases, including Alzheimer’s. Therefore, it
is extremely important to study the microglial response to
the action of various stimuli and drugs. This task can be
facilitated by using cultured cell lines that retain the basic
properties of primary microglia.
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HeCcTHHa, perenTopsl paktopos pocta CSF-1R (pementop
KoJoHHecTuMynupytomero ¢akropa-1) u EGFR (peuen-
TOp 3AMuAEepMalIbHOTO (hakTopa pocta). BriepBrie mokasa-
HO, 4TO0 KJIeTKH JTuHUM SIM-A9 skcnpeccupyroT BEICOKHUIT
ypoBenb Mapkepos CD68, CD11b u CD45hgh ya nosepx-
HOCTHOM MeMOpaHe KJIETOK, YTO COOTBETCTBYET (h)CHOTH-
Iy aKTMBUPOBAaHHON MUKpornuu. IIpm »ToM OHM Tarxe
9KCIIPECCUPYIOT MapKephl CTBOJIOBBIX M IPOr€HUTOPHBIX
wierok CD133" u HecTHH, YTO MO3BOJISET PACCMATPHBATD
KIETKA 9TOW JIMHUW KaKk paHHWE HU3Koau(hepeHIupo-
BaHHBIEC TIPOTEHUTOPHBIE KIETKH, HECMOTPS Ha UX (heHo-
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THUII, COOTBETCTBYIOLUI 3pEJION aKTUBUPOBAHHOW MHUKPO-
. Hamnuwe B kietkax juHun SIM-A9 penentopos
nByx (axropo pocta CSF-1R n EGFR cBunerensctyer
0 BO3MO)KHOCTH BO3/I€HCTBOBAaTh Ha MpoiHdeparuio Kie-
TOK 3TOH JMHUH. V3BecTHO, 4TO papMaKoIOrHIecKue HH-
THOUTOPBI 3THX PELENTOPOB SBISIOTCS YHHBEPCATBHBIM
WHCTPYMEHTOM BO3JEHCTBHA Ha MHUKPOIJIMIO: CHIDKAIOT
ee mpoiudepanno U MOAYIUPYIOT (GEHOTUIT KIETOK MPH
HepoBOCHAIEHNH, HaNpUMep, NMpH MPOrPEecCUpPYIOIEM
paccessHHOM CKJIEpO3e.

Puc. 1. a) Kapuorun 21XY HOpMaJBHBIX KJIETOK KOCTHOTO Mo3ra Mbliiu jJunnu C57BL/6, conepxamiuit 40 xpomocom. b) Tunnunas
kapuorpamma kietok SIM-A9, coneprkamias 60 xpomocoM. [{nppamn oTMedeHEI MapKepHEIe XpOMOCOMEL: 1, 2, 3, 4, 5 — pe3synsrar
CIIMSTHUSL TIO IEHTPOMEpE ABYX XPOMOCOM HoMep 2, 6, 8, xpomocoM 8 u 17 u 1ByX XpoMocoM 18 cOOTBETCTBEHHO; 6 1 7 — TpaHCIIOKa-
uu 19%-4-9 u 11*#-X ( “o3HauaeT 4acTh XpOMOCOMbI, HECYIIYIO LIEHTPoMepY); 8 u 9 — cuibHO ykopoueHHble Xp 1 u 4; 10 — oTaenbHas
LEHTPOMEpa; CTPEIKaMH TOKa3aHbI JOMOIHUTENIBHEIE CHOHTAaHHBIe AXp: CIUSHUE 110 IIEHTPOMepe XpoMocoM 2 H 15 U ykopodueHHas
X-XpoMocoMa ¢ aneHTpuaeckuM (parmMentoM. Ha Bpe3ke BHU3Y Goliee HeTaabHO MpecTaBiIeHbl TPAHCIOKAIMH 6 1 7

Fig.1. a) The 21XY karyotype of normal C57BL/6 mouse bone marrow cells containing 40 chromosomes. b) A typical karyogram
of SIM-A9 cells containing 60 chromosomes. Numbers indicate marker chromosomes: 1-5 — the result of the centromeric fusion of
two chromosomes number 2, 6, and 8, chromosomes 8 and 17, and two chromosomes 18, respectively; 6, 7 — translocations 19%-4-9
and 117-X ( "denotes the chromosome part carrying the centromere); 8, 9 — severely truncated chromosomes 1 and 4; 10 — a separate
centromere. Arrows show additional spontaneous CAs: centromeric fusion of chromosomes 2 and 15 and a truncated X chromosome

with an acentric fragment. The inset below shows translocations 6 and 7 in more detail

The studied SIM-A9 line represents spontaneously
immortalized microglial cells from the brain of newborn
C57BL/6 mice (Fig. 1, a). Light microscopy, immunocyto-
chemistry combined with flow cytometry, and PCR were
used to analyze the ratio of cells with the phenotype of
resting and activated microglia in culture as well as the
expression of the markers of stem/progenitor cells CD133
and nestin and the growth factor receptors CSF-1R (col-
ony-stimulating factor-1 receptor) and EGFR (epidermal
growth factor receptor). It has been shown for the first time

that SIM-A9 cells express a high level of CD68, CD11b,
and CD45high markers on the cell surface membrane,
which corresponds to the activated microglia phenotype.
At the same time, they also express markers of stem and
progenitor cells CD133* and nestin, which allows consid-
ering the cells of this line as early poorly differentiated
progenitor cells, despite their phenotype corresponding to
mature activated microglia. The presence of receptors of
two growth factors, CSF-1R and EGFR, in SIM-A9 cells
indicates the possibility of influencing the proliferation of
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B JIPb metomom multicolor FISH (mFISH) wnccne-
noBaH Kapuotun JuHuu SIM-A9. Jlensuiuecss KIETKH
Ha cragun Metadasel okpammBaiu mMFISH npoGamu
21XMouse, XpOMOCOMBI HACHTH(DHUINPOBAIN M aHAIH-
3UpoBalii ¢ wHcnoib3oBaHueM mporpamm ISIS/mFISH
(MetaSystems, ['epmanust), KOTOpbIE TEHEPUPYIOT «IICEB-
JIOI[BETA» HAa OCHOBAHWH YHUKAJIHHBIX KOMOMHAIIMH MATH
(hryopoxpoMoB A HACHTU(UKAIINH KaXXT0H Mmaphsl Xpo-
MocoM (Xp) ¥ CTPYKTYPHBIX NEPECTPOCK MEKITY HUMH —
abepparnmii xpomocoM (AXp). YcTaHOBIICH OTHOCHTEIEHO
CTAOWJILHBIM THUTIOTETPAITIONTHBIA JKEHCKUH MBIITUHBINA
KapUOTHIL: YuciIo Xp Ha MeTadasy BapbUpoBajioch oT 50
J0 61 Xp, BeIsIBIEHO 12 NOCTOSHHBIX MAPKEPHBIX aHOMA-
it Xp, TaKuX Kak CIMsSHWE MO meHtpomepe (puc. 1,b,
1-5), Tpancnokaruii (puc. 1,b, 6 u 7), BKitOuast KOMILIEKC-
HYI0 MyIbTHTpaHcnokaimo (puc. 1,b, 6), oueHb CHIIBHO
penyunpoBanubix Xp (puc. 1,b, 8 u 9) u otmensHO NMeXKa-
mux nentpomep (puc. 1,b, 10). Yucao xomuii XpoMocoM
BapbHUpoBanock oT 2 1o 5. bonee toro, cBeime 95 % xie-
TOK MMEIN HEKJIOHAJbHBIE CTPYKTYpHBIE AXp, Takne Kak
XPOMOCOMHBIE U XPOMAaTUAHBIC Pa3pPbIBbI, TPAHCIOKALUU
U TUIEHTPUKH (cTpenku Ha puc. 1,b). 3adukcupoBana BbI-
COKasi XpOMOCOMHasI HECTaOMIBHOCTh JINHUH, CBOHCTBEH-
Hasl BCEM MMMOPTAIM30BAHHBIM U OITYyXOJEBBIM JIMHHSM.
BbIsIBJICHHBIE CTPYKTYPHBIE U KOJIMYECTBEHHBIE aHOMAIIUH
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XPOMOCOM MOTYT ONpEeAeTSATh (heHOTHIMHYECKUEe U (QYHK-
[IMOHAJIBHBIE 0COOCHHOCTH 3TOM JTUHUH.

B [CJIOM TIIOJTYUYCHHBIC OaHHBIC IMO3BOJIAIOT pac-
cmatpuBarh JuHUIO SIM-A9 B KadecTBe ajabTepHATHBBI
MEPBUYHON MHUKPOIVIMM IPU UCCIEIOBAHUN MEXaHHU3MOB
Pa3BHUTHS HEHWPOJCTCHEPATUBHBIX 3a00JIeBaHU, HEHpO-
BOCIHAJICHUS U TIPU U3yYCHHUH dPPEKTUBHOCTH MMOTCHIIU-
AIBHBIX TEPAIIEeBTHYECKIX MPEIapaToB, CIOCOOHBIX pery-
JINPOBATh MPO- U NPOTHUBOBOCHAIUTEIBHYIO aKTUBHOCTh
MHUKPOTJIUH.

Llanowmnuxosa J{. A., Mockanesa E. IO., Cémouruna IO. I1.,
Buicoyras O. B., Komosa O. B., Haconosa E. A., Kownane U. B.

XapakTepucTHKa KIeTOK MUKpormuH JUHUH SIM-A9 — HOBBIE
nannbie // Huronorust. 2023. T. 65, Ne3. C.259-272.

YyebHO-Hay4YHbIN LEHTpP

Y4eOnblii npouecce. B Mae—1ioHe COCTOSITUCH 3alIU-
ThI 0aKalaBPCKUX M MarucTepCcKux paboT CTyaeHTOB Oa-
30BBIX Kadenap B OMAU. Ins corpynaukoB MacTHTYTA —
COMCKaTeJed y4eHOW CTENEeHM KaHJujgara HayK — ObLI
OpraHM30BaH dK3aMeH I10 CHEeNUaIbHOCTH Ha 0a30BoM Ka-
tdenpe MOTU «DyHmaMeHTaTbHBIE W MPUKIATHEBIE TIPO-
61embl pu3ukn MUKpomupa» B OMSIN.

cells of this line. It is known that pharmacological inhibi-
tors of these receptors are a universal tool for influencing
microglia: they reduce microglial proliferation and modu-
late the cell phenotype in neuroinflammation, for example,
in progressive multiple sclerosis.

A multicolor FISH (mFISH) study of the SIM-A9
cell line has been performed at LRB. Dividing cells at the
metaphase stage were stained with 21XMouse mFISH
probes; chromosomes were identified and analyzed using
ISIS/mFISH software toolkits (MetaSystems, Germany),
which generate “pseudocolors” based on unique combina-
tions of five fluorochromes to identify each pair of chro-
mosomes and structural rearrangements between them —
chromosomal aberrations (CA). A relatively stable hypo-
tetraploid female mouse karyotype was determined: the
number of chromosomes per metaphase varied from 50
to 61, 12 permanent marker CAs were identified, such as
centromeric fusion (Fig. 1,b, 1-5), translocations (Fig. 1, b,
6, 7) including a complex multitranslocation (Fig. 1,b, 6),
very strongly reduced chromosomes (Fig.1,b, 8, 9), and
separate centromeres (Fig. 1,b, 10). The number of chro-
mosome copies varied from 2 to 5. Moreover, over 95%
of cells had nonclonal structural CAs such as chromosome
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and chromatid breaks, translocations, and dicentrics (ar-
rows in Fig. 1,b). A high chromosomal instability of the
line, which is characteristic of all immortalized and tumor
lines, has been observed. The revealed structural and nu-
merical CAs can determine the phenotypic and functional
features of this line.

In general, the data obtained allow considering the
SIM-A9 line as an alternative to primary microglia in re-
search on the development mechanisms of neurodegenera-
tive diseases, neuroinflammation, and the effectiveness of
potential therapeutic drugs that can regulate the pro- and
anti-inflammatory activity of microglia.

Shaposhnikova D. A., Moskaleva E. Yu., Semochkina Yu. P,
Vysotskaya O.V., Komova O.V., Nasonova E.A., Koshlan 1. V.
New Data on Some Characteristics of SIM-A9 Microglial Cells //
Tsitologiya. 2023. V.65, No. 3. P.259-272 (in Russian).

JINR University Centre

Education. In May and June, students of JINR-based
departments defended their Bachelor and Master theses.
A proficiency exam for the Institute employees apply-
ing for the scientific degree of the Candidate of Sciences
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Jy6na, 16 mast. 1-i oTan MextyHapoIHOH CTyIeHIeCKOi
npaktuky YHII 171t MONOBIX CrieUaInCTOB U3 ApaOCKoi
PecnyOnuku Erumner. Jlekuus B JISIP

was organized at JINR on the basis of the Department
of Fundamental and Applied Problems in Microworld
Physics, one of the basic MIPT departments.

International Student Practice. On 16 May, the first
stage of the International Student Practice of the JINR
University Centre started. Young specialists from the Arab
Republic of Egypt came to the Institute for a three-week
internship. All 23 participants had a rich educational and
cultural programme and worked on scientific projects.
The first week was educational with lectures, the inter-
active exhibition “JINR Basic Facilities” and visits to the
Laboratories of the Institute. During the second and third
weeks, the participants could focus on their scientific proj-
ects under the supervision of JINR specialists. The topics
of projects included life sciences, radiobiology, theoretical
physics, computing and machine learning, biophysics and
particle physics. At the end of the course, all the partici-
pants presented the results of their work to the colleagues.

Twenty-eight young scientists came from the Republic
of South Africa (RSA) to participate in the second stage
of the International Student Practice held on 7-23 June.
Representatives from RSA have been participating in the
Student Practice since 2007. Over the last few years, stu-
dents from the RSA universities had to compete at the
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Dubna, 16 May. The first stage of the International Student
Practice of the UC for young specialists from the Arab Republic
of Egypt. Lecture at FLNR

summer school organized by iThemba LABS to be able
to take part in the International Student Practice at JINR.
Within the framework of the school in January 2023, JINR
specialists held lectures and workshops to help students
prepare for the visit to Dubna.

The programme in Dubna included educational lec-
tures on history, JINR facilities and achievements, visits to
VBLHEP, FLNP, FLNR, the interactive exhibition “JINR
Basic Facilities”, as well as a trip to Moscow. Most of
the time was dedicated to the work on scientific projects
prepared for the students by JINR specialists from UC,
FLNR, FLNP, and DLNP. Project topics covered such
areas as theoretical physics, life sciences, radiobiology,
and computing. Nine students chose the UC Engineering
Training as a project. Some of them dealt with electronics,
the others worked with automation and vacuum technol-
ogy. The courses were held in the new UC building. On
the last day of the Practice, the students presented the out-
comes of their research projects.

JINR Presentation at the KPFU Institute of Physics.
On 10-11 April, JINR specialists from UC, FLNP, DLNP,
and FLNR visited the Institute of Physics of the Kazan
(Volga Region) Federal University. In addition to the tra-
ditional annual meetings with students and discussion of
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Me:xayHapogHast CTydeHYecKast NPaKTHKA.
C 16 mas npoxoaui 1-i1 aTan MexayHapoaHoil cTyieHue-
ckoit npaktuku YHI[ OMSN. Ha TpexHenenpHyo CTaxu-
poBKy B MHCTHTYT npHe3 aIi MOJIObIE CIENNAIUCTEI U3
Apabckoit Pecryonmku Eruner. s 23 ygyacTHHKOB ObliTa
HO/ITOTOBJIEHA HACHIIIEHHAs! 00pa30BaTelibHasl U KYJIBTYp-
Hasl porpamMma, a Takxke paboTa HaJ HAYyIHBIMH ITPOEKTa-
Mmu. [Iporpamma mepBoii HeJieH MPAaKTHKKA 00pa30BaTeIIb-
Hasi — B Hee BXOAWJ PsJ JEKIHUH, MOCEeIIeHHe HHTEepaK-
TUBHOM BhICTaBKHU «bazoBrie ycranoBku O Ny, a Takxke
9KCKypcuH B naboparopun MHctuTyTa. Bropas u Tperbs
HeJlen ObUIM MOCBSIIEHbI paboTe Haj MPOSKTaMH B Jia-
6opatopusax moxm pyKoBoAcTBOM crnenmaincto OWSN.
Temarnka cTyneHUECKHX ITPOSKTOB IPAKTUKN OXBAThIBAJIA
HAayKd O KW3HH, PaJHOOMOJIOTHIO, TEOPETHUECKYIO (u-
3WKY, KOMITBIOTHHT ¥ MaIlMHHOE OOydeHne, Onodusuxy
n ¢u3uKy gactuil. [lo okoHYaHMM Kypca BCE YYaCTHUKH
MPEACTaBUIA UTOTH CBOMX HMCCJIEOBAaHUM U MPOBENH 3a-
LIUTY TIPOEKTOB.

Bo 2-Mm srane npaxktuku ¢ 7 mo 23 UIOHS IpPUHH-
Manu ydacthe 28 Momoabix crnenuanuctoB u3 FOAP.
[Ipencrasurenn KOAP npuesxaror Ha mpakTuKy ¢ 2007 1.
B mocnemnue roasl i TOro, 4ro0bl CTaTh y4aCTHHKOM
npaktuku OMSU, ctynentam u3 yHuBepcutetoB FOAP
HEOOXOIMMO TIPOUTH OTOOpP, OpPraHW30BaHHEBIN B pamMKax
Jlerneit mxonsl B iThemba LABS. B pamkax 1mkossl, mpo-

BezeHHOM B siHBape 2023 1., corpymauku OVAN npowm
JEKIUH U MPOBENU MPAKTUKYMBI, YTO MO3BOJIMIIO MOJTO-
TOBUTbH CTYAEHTOB K BU3UTY B JyOHYy.

B nmporpamme ryOHEHCKOTO 3Tana MpakTHKH 00paso-
BaTeJIbHBIC JIEKI[MH 00 MCTOPUH, YCTAHOBKAX M JIOCTHKE-
Huax OUSN, skckypeuu B JIOBD, JIHO, JIAP, 3Hakom-
CTBO C MHTEPAKTUBHOW BBICTABKOM «ba30Bble yCTaHOBKU
OUANy, sxckypeuss B MockBy. OcCHOBHOE BpeMsi OBLTO
OTBE/ICHO BBINOJHEHUIO MPOEKTOB, MOATOTOBICHHBIX CO-
tpynaukamu YHLL, JIAP, JIH® u JIAIIL. Temaruka npoek-
TOB BKJIFOYaJIa HAIIPaBJICHUs TEOPETUUECKOH (PU3UKH, HayK
0 JKH3HM, PaJUOOMOIIOTHH, KOMIIBIOTHHIA. 9 CTYyIEeHTOB
BBIOpAJIM B KauecTBE MPOEKTa MHIKEHEPHBIN MPaKTHKYM
YHL. YacTe 3aHuManach 2NEKTPOHUKOH, Ipyrasi — aBToO-
MaTu3anuei ¥ BakyyMHO! TeXHUKON. 3aHATUS IPOXOIUIN
B HoBOM 3z1aHuu YHII. B 3axnrounTesnbHbI JeHb Ipak-
TUKU COCTOSUIUCH 3AILUTHI HCCIEJ0BATEIBCKUX POEKTOB.

Hpe3zentauusa OUAU B Uncturyte puznku KOY.
10-11 anpenst mpoxoaws padOuYMii BU3UT COTPYIAHUKOB
YHII, JIH®, JIAIL, JISP B UuctutyT Qmsuku Kasanckoro
(IIpuBomxckoro) ¢denepanbuoro ynusepcurera. Kpome
TPAIUIMOHHBIX €XErOJHBIX BCTPEY CO CTyJEHTaMH, 00-
CY)XIeHUsI Y4eOHBIX IporpamMM B paMKax 3aceiaHus Oa-
30Boii kadenper OUAN B KDY «Snepro-dusmueckoe
MarepuanosezieHne» corpyanuku OV npounu nexunu
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g

Jy6Ha, 7-23 utoHs. 2-it sTan MexIyHapoJHOH CcTyIeHYecKor
npaktuku YHIL 11s monoasix cnenuanucros u3 FOAP
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Dubna, 7-23 June. The second stage of the International Student
Practice of the UC for young specialists from RSA
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00 MHCTHUTYTE W TporpamMMax ajsl CTYACHTOB, HPOBEIH
TEMAaTUYEeCKUH CEeMHHAp, TIOCBSIICHHBINA (HU3UKe Hew-
TpuHO. B Xome BW3WTa Ha BCTpeUe C MPEICTABUTEISIMU
Accoranuu Moionbix yueHbx KOV o6cykmaamiuch Bo3-
MOJKHBIC COBMECTHBIC MPOTPAMMEI JIJIsI MOJIOACKH 00€-
ux opranuzanuii. [lo uroram BcTpeyr OBLI MOATOTOBIICH
MPOTOKONI O coTpyaHudyectBe Mexay OMYC OUSU u
AMY KOV,

«Kapsbepublii popcax» B MOTH. 7 anpens OUAUN
nipuHst yuactue B «KapsepHoM opcaxkey, KOTOpbIi mpo-
men B JlonronpynHom Ha 6aze MOCKOBCKOTO (pr3HKO-TEX-
HUYECKOT0 MHCTUTYTA. DTO TPAJAULMOHHOE MEPOIPUATHE
SIBJIICTCS] IIPEKPACHOM IUIOIIAIKON Il KOHCTPYKTUBHOIO
U IJIOIOTBOPHOTO OOIIEHUsI MOTEHIMATIBHBIX paboToare-
JIeHl CO CTyEeHTaMH.

HNnxenepusie npaktukymsl YHI. C 15 mas qna
MIPOXOXK/JICHHS] MHXKEHEPHBIX NpakTukymoB B YHII mpu-
e3kanu 7 cTyaeHToB JlanbHEeBOCTOYHOTO (e/epalbHOro
yHuBepcuteTa (BrmaanBocTok). B Teuenue nByx Henens
TpPOE€ CTYACHTOB MPOXOJMIN MPAKTUKYM IO aBTOMAaTH3a-
MY, @ TAKXKE COBEPIIMIIN SKCKYPCHIO Ha YCKOPUTEIBHbIN
koMiuieke JI®BD, mo3HakoOMUINCh C CHCTEMAMH aBTOMa-
TH3alMH U YIIPABICHUS, UCIIOIb3yEMBIMH Ha YCKOPHUTEIb-
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HoM KomImiekce NICA. J{ist 9eThIpex cTyneHTOB OBLIH Op-
TaHU30BaHbI MTPAKTHUECKHE 3aHATH 110 Medipix, a Takxke
3HaKOMCTBO ¢ yckoputesmsmu J11-280, Y-400M, MII-100,
MUKpPOTPOHOM, Nocelienue HaHoueHrpa B JISIP. B mpo-
rpamMMe ObUIM MIPEeyCMOTpPEHBI TaKkke dKckypeun B JIUT,
JIH® n JITO.

CoBemanue no paspadorke nHGpOPMALHOHHO-00-
pa3oBaTeJbHON cpebl. 18 Mas B X0Ae MEXTyHapOIHO-
ro pabodYero CoBeIIaHus 10 Pa3BUTHIO MpOeKTa YueOHO-
Hay4yHoro neHrpa OMSN «OtkpeiTas nHpOpMannoHHas 1
oOpazoBarenbHas cpesia JUlsl TOJUIEPKKH (DyHIaMEeHTalb-
HBIX 1 TPUKJIIAJHBIX MEKANCIUIUINHAPHBIX UCCIIEAOBAHUH
B OMSIMN» mpencTraBuTeNn YHUBEPCHTETOB CTPaH-ydacT-
HUIl ¥ accoruupoBaHHbIX wieHoB OWSN u3 Bonrapuwm,
Brernama, Erunra, Poccuu, Cepoum, FOAP oGcynummn
HOBBIC IIOAXOAbI C UCITIOJIB30BAHUEM I/IH(bOpMaHI/IOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJIOTUH B O6y‘IeHI/II/I CTYACHTOB
1 [IKOJIbHUKOB.

B Hacrositiee Bpems, Kak pacckazal pPyKOBOAWTENb
oTziena pa3paboTKU M CO3JaHusl 00pa30BaTEIbHBIX IMPO-
rpamm YHIJ FO. A.TTane6parues, 8 OUSN 3aBepmaercs
MEPBBIN 3Tall MPOEKTa, B paMKax KOTOPOTO ObUIH pa3pa-
6oTaHbl ydeOHBIE KypChl U CTYyAEHTOB IO TEMaTHKE
OUSIN, coznanbl HHGOPMAITMOHHBIE CHCTEMBI JIJISl TIOA-

curricula at the meeting of the JINR-based Department
“Nuclear Physical Materials Science” at KPFU, JINR ex-
perts delivered lectures about the Institute and opportuni-
ties for students and held a seminar on neutrino physics.
During the visit, a meeting was organized with represen-
tatives of the Association of Young Scientists of KPFU to
discuss potential joint programmes for the young scientists
of both organizations. Following the meeting, a protocol
on cooperation between the JINR AYSS and the KPFU
AYS is drawn up.

“Career Booster” at MIPT. On 7 April, JINR
took part in the event “Career Booster”, which was held
at the Moscow Institute of Physics and Technology in
Dolgoprudny. This traditional event is an excellent plat-
form for positive and efficient communication between
potential employers and students.

UC Engineering Training. Since 15 May, sev-
en students from the Far Eastern Federal University
(Vladivostok) visited JINR UC for engineering training.
For two weeks, three of the students were working with
automation, had an excursion to the VBLHEP accelera-
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tor complex, and were introduced to the automation and
control systems used at the NICA accelerator complex.
The other four students had a practical course on Medipix
and visited such accelerators as DC-280, U-400M, IC-100,
microtron, and the Nanocentre of FLNR. The participants
also had visits to MLIT, FLNP, and BLTP.

Meeting on Development of Information and
Educational Environment. On 18 May, an international
working meeting on the development of the JINR Univer-
sity Centre project “Open information and educational
environment to support fundamental and applied interdis-
ciplinary research at JINR” took place. Representatives
of universities of the JINR Member States and Associate
Members took part in the event. Representatives from
Bulgaria, Egypt, RSA, Russia, Serbia, and Vietnam dis-
cussed new approaches using information and communica-
tion technologies in teaching students and schoolchildren.

At the present time, as Head of the Department
of Development of UC Educational Programmes
Yu. Panebrattsev said, the first stage of the project is being
completed. As part of this project, training courses for stu-
dents in the JINR research areas have been developed and




B TIABOPATOPUAX NHCTUTYTA

JepKKH (yHIaMEHTAJIbHBIX HCCIISIOBaHUH B J1aboparo-
pUSIX, MPOBOISATCS MYJIbTUMEAWHHBIE BBICTABKH, B TOM
YHCIIe TIEPEABHKHBIC, YTO AAET BO3MOXXHOCTD TTOJICITUTHCS
HapaOOTKaMH C By3aMH CTpaH-y4acTHHII U CTpaH-TIapTHE-
poB UncTUTyTA.

VYernemHo pa3BuBaeTcs MacTaOHbIN poekT MHeTu-
TyTa «Bupryansaas maboparopus». OHa cTana 3 eKTHB-
HBIM JIOTIOJTHEHHEM K TPaJUIMOHHBIM OOy4aroluM Kyp-
caM, 3HaKOMsI CTY/JICHTOB M MOJIOJIBIX YUEHBIX C DKCIICpH-
MEHTaJIbHBIM 000PYIOBaHUEM U ¢ 00paOOTKON peabHBIX
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9KCTIEPUMEHTANIBHBIX JaHHBIX. Kak oTMeuann y4acTHUKH
COBEIIaHMs, TAKOW TTOJXOJI TO3BOJISIET CTY/ICHTAM HE TOJb-
KO TIOJIy4HTh 0a30BbI€ TEOPETUUECKUE 3HAHMS M OIIpeie-
JICHHBIC TIPAKTUYECKUE HABBIKM B XO/€ JIAOOPATOPHBIX
padoT, HO U CaMUM CMOJEIIUPOBATH BUPTYAIbHYIO JKCIIe-
PUMEHTAJIbHYIO YCTAHOBKY M IIOCTaBUTb HCCIIEN0BATEIb-
CKYIO 3a/1ady.

Tema pasButus BO3MOXKHOCTEN «BupryanbHOl na-
Goparopum» cTaja KIHOYeBOH B xone JucKyccuu. CBOMM
OIBITOM, HapabOOTKaMH ¥ HOBBIMH IOIXOAAaMH TOJIEIH-

Y4ebHo-HayuHBIH HEHTp, 18 Mas. MexyHapoaHoe pabodee coBemanne « OTKpbITast HHPOPMAMOHHAS
n obpasoBareibHas cpea JUis MOUICPKKH (pyHTaMEHTAIBHBIX ¥ IPHUKIIAHBIX MEKANCIMIUTMHAPHBIX nccienoBannii B OISy

The University Centre, 18 May. International working meeting “Open information and educational environment to support
fundamental and applied interdisciplinary research at JINR”

information systems have been created to support funda-
mental research in Laboratories, multimedia exhibitions,
including the mobile ones, are being held. This allows
sharing experiences with universities of the Member and
Partner States of JINR.

“Virtual Laboratory”, the major project of the Institute,
is successfully developing. It has become an effective ad-
dition to traditional training courses. It introduces students
and young scientists to real experimental equipment and
the processing of real experimental data. As the partici-

pants of the meeting noted, this approach allows students
not only to acquire basic theoretical knowledge and certain
practical skills during laboratory work, but also to simu-
late a virtual experimental facility on their own and set a
research task.

The topic of developing the capabilities of the “Virtual
Laboratory” became central during the discussion. A group
of Bulgarian, Serbian and Vietnamese developers togeth-
er with representatives from MEPhI and VBLHEP JINR
shared their experiences, insights, and new approach-
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JIMCH TPYMIBI OONTapCKUX, BBETHAMCKUX, CEPOCKUX paz-
paborunkoB u npexncrasurenn MUOU n JIGBD OUSIN.
Boumn nopnepskaHbl IPeUIOKEHHUS M0 HCIOIB30BAHHIO Pe-
3yJIBTaTOB MPOEKTa B MH(OPMAIIMOHHBIX IeHTpax OMSIN.

Jns o6cyxnenns na HTC OUSAN noaroTosieH mpo-
CKT 110 CO3/[aHUI0 OTKPBITON MH(DOPMAIIMOHHOH 1 00pa3o0-
BaTeIbHON cpenpl. Pedb MaeT He TONBKO O BUPTYaIbHBIX
NpakTHKyMax, HO U o pa3sutuu B YHI] nadoparopHoro
MPaKTHKyMa 0 OCHOBaM SKCIIEPUMEHTAIILHOHN sI/IepHOM
d)HSI/IKI/I JUIA TPOBCACHUA CTYACHUYCCKUX MIKOJ U MMPaKTHUK.
Jl1s TOTO 4TOOBI ClIeNaTh TaKUe IPAKTHKYMBI JOCTYITHBIMU
JUISt MHOTHX BY30B, IUTAHUPYETCs pa3padoTarts miarhopmy
JUISL TIOJIKJTIOUEHHMST TUCTAHIIMOHHBIX 9KCIIEPUMEHTOB pa3-
JUYHBIX yHHBEpCUTETOB. IlmaHupyercst Taxke co3gaHue
NpaKTHKyMa MO pajioOnOoI0Tui Ha OCHOBE AKCIIEPHUMEH-
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TaJbHBIX ycTaHOBOK JIPB 1 compoBoxieHue ero yaeOHbIM
KypCOM.

Y4YacTHUKHM COBEUIaHUSI OOCYAWMIN HalpaBieHUE pa-
OOTBI C yHalMMUCS IITKOJI M IIKOJILHBIMU YUUTEISIMH. bbin
NPE3EHTOBaH HOBBIH KOMIUIEKT YYeOHBIX MOCOOMH st
yIIyOJIeHHOro u3yueHus GU3NKH B 7—9-X Kiaccax.

Hay4ynas mkosia s yuuresei ¢pusuxkn Kamuar-
ku. C 3 o 7 anpens 8 OUAN npoxonuna HayyHas MIKosa
st yuurened ¢pusuku Kamuarku. B JlyOny npuesxkanu
14 memaroroB u3 pasHbIX paiioHOB kpas. [loe3nka Obuia
OpraHM30BaHa MpH MojAepxkKke MH(POPMannOHHOIO IeH-
Tpa OUAN B Kamuarckom rocymapcTBEHHOM YHHUBEp-
cHTeTE.

B nmporpammy MIKOIBI BXOJWIN MOCEIIEHUE BBICTAB-
ku «bazoBsle ycranoBku OUAN», nekuun coTpygTHUKOB

YueOHO-Hay4IHBIH HeHTp, 3—7 anpens. Yuurenst pu3ukn Kamuarckoro kpas — y4acTHHKH HayqHOH mkois OVSIN

i
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The University Centre, 3—7 April. Physics teachers from Kamchatka — the participants of the Scientific School at JINR

es. Suggestions to apply the project results in the JINR
Information Centres were strongly supported.

The project to create an open information and edu-
cational environment has been prepared for discussion at
the JINR Science and Technology Council meeting. The
project has gone beyond virtual workshops, it is also about
the development of a laboratory workshop on the basics of
experimental nuclear physics at the UC to conduct student
schools and practices. In order to make such workshops
available to many universities, it is planned to develop a
platform to connect the remote experiments of various uni-
versities. It is also planned to create a workshop on radio-
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biology based on experimental facilities of the Laboratory
of Radiation Biology and support it with a training course.

The participants also paid great attention to the topic
of work with students and teachers from schools. A new
set of textbooks for in-depth study of physics in grades 7-9
was presented.

JINR Scientific School for Teachers from
Kamchatka. On 3-7 April, the Scientific School for
Physics Teachers from Kamchatka was held at JINR.
Fourteen teachers came to Dubna from different districts of
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WucTtutyTa, paboTra B BUPTYaJIbHOM HCCIIEIOBATEIECKOM
J1a00paToOpHOM MPAKTUKyME, TEMOHCTpAIUs HU3HIECKUX
9KCIEPUMEHTOB, 3Kckypcuu B JIOBD, JISAP u JIUT, B
oubmuoreky um./l. . bnoxunnesa nu ®usnko-maremaru-
yeckuil Jmned uM. akagemuka B.T. Kaaprmesckoro.
[IpUATHBIM CEIOPIIPU30M i YYaCTHHKOB IIKOJBI CTalia
Bcrpeua ¢ akagemukoM tO. L. OranecsiHoM, KOTOpBIii 10-
JEITWIICS C YYUTESIMA CBOMMHU MBICIISIMH IT0 TIOBOAY BaXK-
HOCTH HAayKW B )KM3HH YEJIOBEKA.

Otbop yumTene#l TPOBOMWICS TIPH  YIACTHH
Wudopmarmonnoro nearpa OMN na Kamuarke, KoTopsbIit
32 OTHOCHUTENIFHO HEOOJIBIIION CPOK CBOETO CYIIIECTBOBAHMUS
MIPOBEJT YK€ OKOJIO AECATKA MEPOIPHUSITUN IS IIKOJIBHH-
KOB, CTYJICHTOB U IperojiaBaresieil eCTeCTBEHHO-HAYYHBIX
qucnumud. OpraHu3aTopsl MIKOJBI, a TaKKe JEKTOPbI U
THIBI, paOOTaBIIME HA IIKOJC, OTMETHIM BBICOKHHA ypO-
BEHb [TOJITOTOBKA 1 MOTUBHPOBAHHOCTH YYaCTHUKOB.

HUrorn «CyberDubna-2023». 22-23 anpens YHI]
OUSIN na 6aze AHOO «Dusuko-mMareMaTnueCKui JIULEN
uM. akagemuka B. I'. KajpieBckoro» npoBoanus OTKPBITHII
TypHHp 0 podotorexHmke «CyberDubna-2023y». TypHup
TIPOXONMI B (popMaTe KOMaHIHBIX COPEBHOBAHWI Ha 0aze
wratgopmel Arduino. OCHOBHAS IIeTh TYpHHUpPAa — COXpa-
HEHUE U Pa3BUTHUE CPENbl AJISI TBOPUECKOH NEATEIbHOCTH
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ydalnuxcst B 00JIaCTH KOHCTPYMPOBAHUSI U POOOTOTEXHUKHI
1 TIPUBJICYCHME B 3Ty 00NIacTh TAIAHTIUBBIX JETEH, MOJ-
POCTKOB M MOJIOJICKH, TPOSIBILSIIOLIMX MHTEPEC K HAYKOEM-
KHM TEXHOJOTHAM. B 3TOM rogy copeBHOBaHUS NPOBOIM-
JMCh JUI YYaCTHUKOB Pa3HBIX ypOBHEW MOATOTOBKH: Ha-
YHHAIOLIUX U MMEIONIHX OIBIT. B MEponpusTHsIX IPHHSITN
yuacrtie KoMan sl 13 Jloaronpyauoro, Jlyousl, [IporBrHO,
Tangoma, 3anpynau (TangoMckuii palion) u [IpaBauHCKOTO
(ITymkuaCKMHA paiton) MoCKOBCKO# 00TacTH.

33-11 oTKpBITasdg ropoackas (u3uKo-mareMaTHyde-
ckast omummuana. CBoM JABajIaThIil Y4eOHBIH TO rOpoI-
CKOM MEXIIKONBHBIN (HU3MKO-MaTeMaTniecKuii (akyib-
TaTuB 3aBepina 19 mas TpagunuoHHOW 33-if OTKPBITOMN
OJIMMITHAJION JUTA ydammxcs 6—7-X KiaccoB. B Hel yuda-
cTBoBau Oonee 50 MKOIBHUKOB, IPEACTABIISABILIHX JCBATH
yaeOHBIX 3aBeneHnii JlyOHBI, a Takke TUMHA3UIO «Jloroc»
u3 JmutpoBa. 26 Mas NpOLUIO HATPAXKACHUE YCIEIIHO
BBICTYNMBIINX HA OJMMITHA/IC y4acTHUKOB. [lobeanTenn n
MIPU3EPHI OJTUMITHA/IbI TOTYUMIH, IOMUMO JUIIIOMOB, XKYp-
Hanbl «KBanTuk» u namsitHele nopapku ot YHIL OUSN,
MOJICPKHUBAIOIIETO PadoTy (haKyIbTaTHBA.

Bu3utbl. 6 ampens B paMKax pealH3aldl HMHH-
uuatuBel JlecsatuneTuss Hayku U TexHosorui «HayuHo-

this region. The visit was organized with the support of the
JINR Information Centre at Kamchatka State University.

The participants attended the exhibition “JINR Basic
Facilities”, lectures by the Institute experts, worked in the
“Virtual Laboratory”, watched the demonstration of phys-
ics experiments, visited VBLHEP, FLNR, MLIT, the JINR
Library, and the Kadyshevsky Physics and Mathematics
Lyceum. A pleasant surprise for the participants of the
School was the meeting with Academician Yu. Oganessian,
who shared his thoughts on the role of science in human
life with the teachers.

The selection of teachers was carried out with the par-
ticipation of the JINR Information Centre in Kamchatka,
which in a relatively short period of its existence has al-
ready held about ten events for schoolchildren, students,
and science teachers. The organizers of the School, as well
as the lecturers and guides who took part in the event, not-
ed the high level of expertise and motivation of its partic-
ipants.

“CyberDubna-2023": Results. On 22-23 April, the
Kadyshevsky Lyceum became the venue for the Open
Robotics Tournament “CyberDubna-2023” organized by
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the JINR University Centre. The Tournament was a team
competition based on the Arduino platform. The main
goal of the Tournament was to preserve and develop the
environment encouraging creativity in the younger gen-
eration in the field of design and robotics and to attract
talented young people interested in high-end technologies.
This year the competition was intended for participants of
different levels of training: beginners and those who al-
ready have experience. Teams from Dolgoprudny, Dubna,
Pravdinsky (Pushkino District), Protvino, Taldom, and
Zaprudnya (Taldom District) took part in the competition.

XXXIII Dubna Open Physics and Mathematics
Olympiad. On 19 May, to finish its 20th academic year,
the Physics and Mathematics Open Classroom tradition-
ally held XXXIII Open Olympiad for schoolchildren in
grades 6—7. Over 50 students from nine educational insti-
tutions of Dubna as well as from “Logos” Gymnasium of
Dmitrov participated in the Olympiad. The awarding cer-
emony took place on 26 May. The winners and runners-up
of the Olympiad were rewarded with diplomas, “Kvantik”
magazines, and souvenirs provided by JINR UC, which
supports the operation of the Open Classroom.
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TIOMYJSAPHBIA  Typu3M» 29 MOCKOBCKHX HIKOJbHUKOB
8—10-x KJ1acCOB B CONMPOBOXKICHUH yUUTETICH TO3HAKOMH-
mmck ¢ OUSMN, ero HaydHBIMH YCTaHOBKAMH M UCCIIEIOBA-
HUSIMA. YYaCTHUKH 3KCKypcuH 1moOsiBanu B My3ee ucto-
pun Hayku U TexHukn OV, moceTnim HHTEpaKTHBHYIO
BBICTaBKY «bazoBrie ycranoBku OWSAN». B mporpammy
9KCKYPCHH BOIIIJIO TAKXKe MOCEIICHUE BUPTYaIbHON (Ppr3n-
yeckoil maboparopun yHuBEepcuTeTa «JyOHay, co3manHON
mpu conerictBur OMSN. DKCKypCcaHTHI MPUHSIIA ydacTre
B 3KCIIEPUMEHTaX I10 SAepPHON (prsmKe, a Takxke yBUICIH
peanbHbIe PU3UIECKUE U XUMHYECKHUE OMBITHI.

11 ampems OMSM mocermna Tpymma ydamuaxcs
XopomeBckoi IKOIBI MOCKBEL. DTO dYacTHas IIKOJNA,
cymectByromas ¢ 2013 1., medcTBO Hax KOTOPOH B3SIT
Co6epbank Poccun. [{mst 38 yuennxor 8—11-x kiraccoB nH-
JKEHEPHOTO W XMMHUKO-ONOJIOTHYECKOTO poduinel o0yde-
HUs ObllTa OPraHNM30BaHa JICKIUA 00 MCTOPUU OTKPBITHS
a7eMeHTOB Tabaubl MeHzeneesa u uccieaoBanusax JISP,
a Tarke AKCKypcus Ha (PpadpHKy CBEPXTSDKENBIX JIeMEH-
TOB. PebsTa cMoH Moo0ImaThes CO BCeMHPHO N3BECTHBIM
YUEHBIM, Hay4HBIM pyKoBoauTeneMm JlabGoparopum suep-
HbIX peakiuit OUSN axanemukom HO. 1. OranecsHoM.

Bcero B anpene—utoHe 65110 TIPOBEEHO 0KOITO 20 Me-
PONIPHUSATHIT IS IIKOJIBHUKOB M CTYAEHTOB.
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7-9 MIOHS COCTOSIICS BU3UT AeJIEraruu TOMCKOTO I10-
JUTEXHUYECKOTO YHHUBEPCUTETA B COCTaBE JIOLEHTOB OT-
JerneHust skcnepuMentanbHoil pmukun E. A. CkispoBoit
u P.C.JlanteBa. Co ctoponst O rocteit mpuHUMAaIH
nupekrop YHII JI.B.KamanuH u 3aMeCTUTENb OTUPEKTO-
pa A.1O.Bepxees. B xone BcTpeun ObLT COTTacOBaH MUIaH
Mmeponpustuii Uadopmarmonsoro nentpa OVAN B TITY,
o0cyskianach KOOPJAWHAINS MPAKTUIECKOTO B3aMMOACH-
creust TIIY u OUAU mo moxaroroBke kampoB. Ocoboe
BHHMaHNE OBIIO yIEIEHO MOATOTOBKE KaJpOB ISl IPOCK-
ta NICA. OgHNM U3 pe3yasTaToB BHU3UTA CTaja JOTOBO-
pPeHHOCTH O cereBoM B3ammoneiicteuu TITY ¢ OUAN n
yHHBEpCHUTETOM «J{yOHa».

Visits. On 6 April, an excursion was held in Dubna as
part of the implementation of the Decade of Science and
Technology initiative “Popular Science Tourism”. Twenty-
nine schoolchildren in grades 8-10 and their teachers from
Moscow came to get acquainted with the Joint Institute, its
scientific facilities and research. The visitors attended the
JINR Museum of the History of Science and Technology,
the interactive exhibition “JINR Basic Facilities”, as well
as virtual physics laboratory at Dubna University, created
with the assistance of JINR. The tourists took part in nu-
clear physics experiments and were demonstrated physical
and chemical experiments.

On 11 April, students and teachers from the
Horoshevskaya School (Moscow) visited JINR. It is a pri-
vate school, founded in 2013, and SberBank of Russia is
its patron. A lecture on the history of the discovery of the
elements of the Mendeleev’s Periodic Table and FLNR re-
search fields as well as an excursion to the Superheavy
Element Factory were organized for 38 engineering and
biochemistry students in grades 8—11. The schoolchildren
were able to communicate with the world-famous scientist,
Scientific Leader of the Laboratory of Nuclear Reactions
of JINR, Academician Yu. Oganessian.
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Altogether about 20 events were organized for school
and university students in April-June.

On 7-9 June, a delegation from Tomsk Polytechnic
University, consisting of Associate Professors of the
Department of Experimental Physics E.Sklyarova and
R. Laptev, visited JINR. The UC Director D. Kamanin and
Deputy Director A. Verkheev welcomed the guests. During
the meeting, the action plan for the JINR Information
Centre at TPU was agreed, and the coordination of practi-
cal cooperation between TPU and JINR in terms of person-
nel training was discussed. Particular attention was paid to
the training of specialists for the NICA project. One of the
results of the visit was an agreement on network coopera-
tion of TPU with JINR and Dubna University.
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O0sryyeHue siIepHoil IMYJIbLCHHA
U TBEPAOTEJIbHBIX TPEKOBBIX JeTeKTOpoB HA NICA

Okcniepumentr BECQUEREL  (http://becquerel.jinr.
ru/) ommpaeTcss HA YHHUKAJIBHBIE BO3MOXKHOCTH sIIEp-
HOU sMynbcuu (S1D) B m3yueHHH aHcamONed O-4acTHII,
oOpasyromuxcst BO (pparMeHTalMM  pEeNSITHBUCTCKUX
anep. B ¢oxyce — MOWCK 0-4aCTHYHOTO KOHJEHCAara
Boze—Ditamrerina («BEC). B cBsi3u ¢ 3TuM u3ydaercs
¢parmentanus simep Kr B cmosx 1D, oOmydaBmmxcs B
GSI (Hapmmranr, I'epmManust) mpu HavalbHOW SHEPTUH
950 M»aB/aykinoH. OfgHaKko e¢ HEBBICOKOE 3HAYCHHUE OC-
JIOXKHICT HACHTU(UKAIMIO KOHEYHBIX COCTOSHHH METO-
JOM I/IHBapI/IaHTHOfI MacCChI BCJICACTBUEC TOPMOKECHUA AOCP
¥ 0COOCHHOCTEH X B3aUMOJICHCTBHIA 10 HadalIa MPeIeib-
HOHM ¢parmeHtanuu. [[puMEHHTH OTpabOTaHHBIE IMOIXO-
Jbl TI03BOJISIET OOydeHHe S1D TsDKENbIMH sipaMHu TpH
SHEepruru Heckolbko [3B/HykinoH. Takylo BO3MOXKHOCTH
OTKpBUIO yckopeHue sigep '2#Xe no smeprum 3,8 I'>B/
HYKJIOH B 3UIMHEM ceaHce pabOoThl YCKOPUTEIBHOTO KOM-
mwiekca NICA-mykmorpoH. O6mydeHrne TPOBOAMIOCH B

«CTapomM» W3MEpHUTEILHOM IaBHJIbOHE Ha TOPU3OHTAIIb-
HOM YYaCTKE BBIBEACHHOTO ITyYKa W B 3[JAHUH BBIBEICH-
HbIX ImyukoB Ne 205 3a ycranoskoit BM@N. B nocnennem
clydae IyJ0K ITPOBOJIMIICS B MArHUTOONTHYECKOM KaHaje
110 HOHOIPOBOAY JIHHOI 0ko0 70 M, 9TO HEOOXOANMO B
cirydae TsokenbIx sep. Cronku 519 (IocTaTtouHO 1EeHHOTo
Marepuasna) oOIyJaauch COIIACHO OPUEHTHPOBOYHON MH-
¢dhopmanuu ot 1 10 25 HUKITOB.

OnperenieHne NHTEHCUBHOCTH, TTOJIOKEHHS M TIPO(DH-
TS Ty9Ka TPECTaBIsAeT cO00H HeOpANHAPHYIO MPOOIEMY
IpU MOHU3AIMHU saep, B 2500 pa3 npesslimiaronieil HoHu-
3aIuIo MpoTOHOB. [ ee perieHus npu oOIydeHHWH Ha
BM@N 0651110 TPEIIOKEHO UCTIONIB30BATh IUTACTHHY TBEP-
JorensHOro TpekoBoro perekropa CR-39 (TTTH). TTT/
TTO3BOJISIOT OTPEEIINTh TOUHBIE TAPaMETPHI TIOTOKA AIEp
B SID, r1e paBHOMEPHOCTH CJIEAOB KPUTHYECKH Ba)kKHA.
OOmyueHHBIE CIIOH OBUIN MTPOSIBICHB B XUMHYECKOH IpyI-
e JI®OBD, a TTT/l o6padorans B JIAAP. Ha makpogoro-

A. A. Zaitsev, P. I. Zarubin

Exposure of Nuclear Track Emulsion and
Solid-State Track Detectors at NICA

The BECQUEREL experiment (http://becquerel.jinr.
ru/) relies on the unique possibilities of nuclear track emul-
sion (NTE) in studying ensembles of ¢ particles formed in
the fragmentation of relativistic nuclei. The focus is on the
search for a particle Bose—Einstein condensate (aBEC).
In this regard, we study the fragmentation of Kr nuclei in
NTE layers exposed at the GSI (Darmstadt, Germany) at an
initial energy of 950 MeV/nucleon. However, its low value
complicates the identification of final states by the method
of invariant mass due to the deceleration of nuclei and the
features of their interactions before the onset of limiting
fragmentation. Well-established approaches can be applied
by NTE exposing to heavy nuclei at several GeV/nucle-
on. This possibility was opened up by the acceleration of
124Xe nuclei to 3.8 GeV/nucleon during the winter run of

EI

the NICA—Nuclotron accelerator complex. Exposures were
carried out in the “old” measurement pavilion on the hor-
izontal section of the extracted beam and in the extracted
beam building No. 205 behind the BM@N facility. In the
latter case, the beam was transferred in the magneto-opti-
cal channel along an ion guide about 70 m long, which is
necessary in the case of heavy nuclei. Exposure of NTE
stacks (rather valuable material) was carried out according
to approximate information from 1 to 25 cycles.
Determining the intensity, position, and profile of the
beam is an extraordinary problem when the ionization of
nuclei is 2500 times greater than the ionization of protons.
To solve this problem during the BM@N exposure, it was
proposed to use a plate of a CR-39 solid-state track detec-
tor (SSTD). SSTD allow determining the exact parameters
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Puc. 1. Maxpodotorpadus npu 40-kpaTHoM
YBEJINYEHNH SAEPHON IMYNIbCHHU, 00TyUeHHOM
OJIHMM LIMKJIOM sJI€p KCEHOHA; B I10J1€ 3pEHUS J1BE
3BE3IbI

Fig. 1. Macrophotograph at 40x magnification
of nuclear track emulsion exposed to a single cycle
of xenon nuclei; two stars are in the field of view

o's . = Puc.2. Maxkpodororpadus npu 40-kpaTHOM
= ° . T L] S e Tile 1o .o yBennuennu aerekropa CR-39, obmyuenHoro
e® o - e . » PEIATUBUCTCKUMU AAPAMU KCEHOHA;
. A A o O e 0o0OHapy KEHHbIE TPOrPaMMON KpaTephbl BbICTICHBI
. ry 10 e Sie KPacCHbIM
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. . AL L Fig.2. Macrophotograph at 40x magnification
L 4 .. .
. ° s - . e of CR-39 detector exposed to relativistic xenon
. . .' & e nuclei; craters detected by the program are
. . - e« | highlighted in red

Puc.3. Ilpoduns my4xa saep KCeHOHA
B MeCTe 00JTy4YeHHUS CTOMOK s1ACPHON
IMYIBCHH 3a yCTaHOBKOH BM@N, | Counts. mm—2
BOCCTAHOBJIEHHBIH B neTekTope CR-39 26000
15000
Fig.3. Profile of xenon nuclear beam at 10000
site of exposure of nuclear emulsion stacks 5000
behind the BM@N facility reconstructed in
CR-39 detector
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Puc.4. Makpodotorpaduu nerekropa CR-39, obnydentoro

spaMy KCeHOHA npH dHepruu 3,2 MaB/HYKIIOH Ha CTaHIUH
coun

Fig.4. Macrophotographs of CR-39 detector exposed to xenon
nuclei at 3.2 MeV/nucleon at the SOCHI station
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rpa¢pun mukpockoma Olympus BX63
mpu 40-KpaTHOM YBEIWYCHWH DPa3Iu-
YUMBI BXOAAIINE CIEIbI SAep KCEHOHA
u oOpasoBaBmmecs 3Be3nbl (puc. 1).
[TporpamMmbl MMKpOCKONA TIO3BOJISTIOT
MIPOBECTH TPSIMON CUET HPOXOXKICHUS
anep B TTT/ u onpenenuts napaMmeTpsl
myuka (puc.2 u 3). B obmygennn CR-
39 m maimapa OT WHXXEKTOpa Ha CTaH-
uuu COYM Opima mpoBepeHa OTHOPO-
HOCTb ITyYKa HOHOB KCEHOHA C YHEPTHEei
3,2 MbaB/ayknon (puc.4), BaxHas npu
TECTUPOBAHUH JNEKTPOHHBIX KOMIIO-
HEHTOB KOCMHYECKOTO HMpPUMEHEHHS.
Takum 06pa3om, KOMIIBIOTEPH30BaHHAS
MHKPOCKOIHUSI OTKPBIBAET MEPCIEKTH-
By TPHUMEHEHHUS SANEPHBIX TPEKOBBIX
METOAWK B YCIOBHUSX, IJ€ OKAa3bIBa-
eTcs 3aTPyIHHUTENFHBIM TPHUMEHEHHUE
9NEKTPOHHBIX METO/IOB.

. T. Maouzoscun
Craryc 3xcnepumMerHTa NA62

HawnGosee BakHBIC SKCIIEPUMEHTAIBHBIE CTPATErHU M3ydeHus: Gpusn-
YECKHX OCHOB HAIIETO MUPA CBSI3aHBI C JIOCTH)KEHUEM Pa3HbIX TEXHOJIOTH-
yeckux mpenenoB. Camblii O4eBUIHBIN U3 HUX — 3TO NPENEbHO BBHICOKHE
SHEepruu CTOJIKHOBeHHH udactull Ha komnaigepe LHC B IIEPH, xoropsie
TIO3BOJISIIOT POJKAATHCSI CaMbIM MAacCHBHBIM 3JIEMEHTApHBIM oObekTaM. Ha
JPYTOM SKCHEPHUMEHTAIBHOM TIpejierie, IPH caMOi BBICOKOH IIOTHOCTH Oa-
pUOHHOU MaTepuu, OyayT paboTaTh ycTaHOBKH Koutaiinepa NICA B [lyOHe,
YTO MO3BOJINT M3y4aTh SIBJICHMS, TIPOMCXOJMBIINE B CAaMOM Hadale CyIie-
CTBOBaHUs Haulel BeeneHHo.

He cronb o4eBUAHBIN TEXHOJOTMYECKUH NpPENEN MPU MCCIEAOBaHUU
SIBICHUM MHKpPOMHpa — 3TO IPEAe] HHTEHCUBHOCTH IIOTOKA COOBITHI.
BbIcOKass MHTEHCHBHOCTh COOBITHII TO3BONSET H3MEPUTh BEPOSITHOCTH
O4YEHb PEIKUX PACIAJOB, MOJABICHHBIX B pamkax CTaHIapTHOW Mopenn
(CM), 9TO maeT BO3MOXXHOCTh Ha HEOOJBIIOM «CTaHIAPTHOM» (OHE HC-
KaTb MAJIBIC BKJIaAbl B CUTHAJI, CBA3aHHBIC C TCOPETUUCCKUMU PAaCHIMPEHU-
AMHU 3Toi Mozenu. Kpome Toro, pexopiHO BBICOKAs TOYHOCTh M3MEPEHUI
CBOICTB JAPYTHUX pacriagoB, IOCTHXKUMaAA Ha MPEACIIC MHTCHCUBHOCTHU ITOTO-
Ka COOBITHH, TaKk)Ke, B IPUHIIUIIE, TO3BOJISIET OOHAPYKUBAaTh OTKJIOHEHHS OT
CM. Haxoner, 6naronapsi O0JbIION CTaTUCTHKE U3MEPEHHs BCEX PaclaioB
MOXHO 3HAQYUTCJIbHO YJIYYHIUTH JOCTYIIHYIO TOYHOCTbH IMapaMCTpPOB (beHO-

of the flow of nuclei in NTE where the
track uniformity is critical. The exposed
layers were developed in the VBLHEP
chemical group, and SSTD were pro-
cessed at FLNR. In a macrophotograph
of an Olympus BX63 microscope at 40x
magnification, incoming tracks of xe-
non nuclei and formed stars are distin-
guishable (Fig. 1). The programs of the
microscope make it possible to directly
count the passage of nuclei in SSTD and
determine the beam parameters (Figs.2
and 3). In exposing CR-39 and Mylar
from the injector at the SOCHI station,
the homogeneity of xenon ion beam of
3.2 MeV/nucleon was checked (Fig.4),
which is important when testing elec-
tronic components for space applica-
tions. Thus, computerized microscopy
opens up the prospect of using nuclear
track techniques in conditions where the
use of electronic methods is difficult.

—EI

D. T. Madigozhin

Status of the NA62 Experiment

Main experimental strategies for studying the physical foundations of
our world are based on reaching different technological limits. The most ob-
vious of them is the extremely high energy of particle collisions at the LHC
at CERN, which allows the birth of the most massive elementary objects.
At another experimental limit, at the highest density of baryonic matter, the
facilities of the NICA collider in Dubna will operate, which will make it
possible to study the phenomena that occurred at the very beginning of the
existence of our Universe.

A not so obvious technological limit in the study of the microworld phe-
nomena is the limit of the events flux intensity. The high intensity of events
makes it possible to measure the probability of very rare decays suppressed
within the Standard Model (SM), which allows us to look for small contri-
butions to the signal associated with theoretical extensions of this model
over a small “standard” background. In addition, the highest accuracy of
measurements of the properties of other decays, achievable at the limit of the
events flux intensity, also makes it possible in principle to detect deviations
from the SM. Finally, due to large statistics for all measured decays, it is
possible to significantly improve the available accuracy of the parameters of
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MEHOJIOTHYECKOTO OTMCAHUs CUIIbHBIX B3aUMOJCHCTBHUN B
pamKax KupaiabHOH neptypoatusroil Teopun (KIIT).
Celiuac 1uaepoM Mo HAKOIJICHHOM CTaTUCTUKE 3ape-
THCTPHPOBAHHBIX PACHaOB 3apsUKCHHBIX KAOHOB SBIISCT-
cst oxcriepuMenT NAG2 [1] Ha GUKCHPOBAaHHON MUIICHH,
B KOTOPOM HCIIOJIb3yeTCS BBIBEIICHHBIH ITy4OK MPOTO-
voB yckopurens SPS B LIEPH BOmu3u XKenersr (puc. 1).
IIpotons! ¢ sHeprueit 400 I'3B reHepupyroT BTOpUUYHBIE
YaCTHIEl B CTOJKHOBEHHUSIX C MHILIEHBIO, a CHCTEMa Mar-
HUTOB BBIACIACT IMyYOK 3apsOKEHHBIX YACTHI[ C UMITYJIb-

AT THE LABORATORIES OF JINR

com okoro 75 I'sB/e, cpenn koTopbIx mpuMepHO 6% Ka-
OHOB. JleTekTopbl ycTaHOBKH NAG2 H3MEpsIOT CBOMCTBA
KaOHa U PErHCTPUPYEMBIX IIPOLYKTOB €ro pacnajia, uaeH-
TUQULIUPYIOT 3apsHKEHHBIC YaCTHUIIBI, @ CHCTEMa BETO M0-
JaBIsieT (JOH OT Pa3HBIX HCTOYHUKOB.

I'maBHO# 3amaueii skcniepumenTa NA62 sBusieTcs: U3-
MepeHHUe BEPOSITHOCTH OYeHb peikoro pacnana K+ — 7t vy
C JIECATHIPOLIEHTHON TOYHOCTHIO. DTOT paclaja CUUTaeT-
CsT OMHOM U3 «30J0TBIX MO I MONCKA OTKIOHEHHH OT
CM myrem u3MepeHHs MmapaMeTpoB Marpuibl Kabnb6o—

Puc. 1. Cxema ycranoBku NA62 B IIEPH [2]: KTAG — 4epeHKOBCKHIi IETEKTOp JUIsl HACHTU(DHKAINN

kaoHOB Ityuka; GTK — cnexrpomerp vactun nmyuka; COL — xommumarop; CHANTI — BeTo cronkHoBeHuUi

YaCTHII ITy4Ka ¢ KoJuuMaTopoM; LAV — BeTo yacTull, BbUIeTAIOMNX oA Oonbimumu yriiaMu; STRAW — marHuTHbIi
CIIEKTPOMETP JUTS 3apsDKEHHBIX MPoAyKToB pacnana; RICH — depeHKoOBCKHI JeTEeKTOp s UX HACHTH(HUKALNY,

CHOD — ropockon 11 TOYHOIo U3MepeHust ux BpeMeHH; LKr — jXuaKOKpUNTOHHBIN KaJOpUMETp JUld PErUCTpallui raMma-
KBaHTOB. OCTaJIbHBIE IETEKTOPHI YCTAaHOBKH (POPMUPYIOT CHCTEMY BETO 3apsDKEHHBIX YaCTHII, BBUICTAIOIIHX IO/ MAJIBIMH yIIaMH
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Fig. 1. Scheme of the NA62 facility at CERN [2]: KTAG — Cherenkov detector for beam kaons identification; GTK — beam
particles spectrometer; COL — collimator; CHANTI — veto for collisions of beam particle with the collimator; LAV — veto for
particles emitted at large angles; STRAW — magnetic spectrometer for charged decay products; RICH — Cherenkov detector for
their identification; CHOD — hodoscope to accurately measure their time; LKr — liquid krypton calorimeter for registration of
gamma quanta. The remaining detectors of the facility form a system of veto for charged particles emitted at small angles

the strong interaction phenomenological description in the
framework of Chiral Perturbation Theory (ChPT).

The current leader in the accumulated statistics of
charged kaon registered decays is the NA62 experiment [1]
on a fixed target, using the extracted proton beam from the
SPS accelerator at CERN near Geneva (Fig. 1). The 400-
GeV protons generate secondary particles in collisions
with the target, and a system of magnets emits a beam of
charged particles with a momentum of about 75 GeV/e,
among which approximately 6 % are kaons. The detectors
of the NA62 facility measure the properties of the kaon
and registered products of its decay, identify charged parti-
cles, while a veto system suppresses the background from
different sources.

The main goal of the NA62 experiment is to measure
the probability of the very rare K* — 7" vv decay with a
ten-percent accuracy. This decay is considered one of the
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“golden modes” for finding deviations from the Standard
Model by measuring the parameters of the Cabibbo—
Kobayashi-Maskawa (CKM) matrix, since the calcula-
tion of the probability of this decay is almost free from
theoretical uncertainties [3]. Experiments E787 and E949

previously measured the probability of K* — 7" vv, deriv-

ing BR = (17.3&(1)',% - 107! [4]. But the accuracy of this

measurement, based on only seven selected events, did not
allow establishing significant new limits on the CKM pa-
rameters.

The NA62 Collaboration has a long prehistory. It be-
gins with the predecessor NA48 Collaboration that discov-
ered the phenomenon of direct violation of CP invariance
at the turn of the century with a significant contribution
from JINR staff. This is one of the most important results
of CERN, which would not have been possible to obtain
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Kobasmm—Mackassl (KKM), mMoCKombKy pacdeT BeposT-
HOCTH DTOTO PACIIajia II0YTH CBOOOJEH OT TEOPETHUSCKHX
neomnpenenenrocteit [3]. B skcnepumentax E787 u E949

paHee OblIa U3MEPEHa BEPOATHOCTL K — ™ vV, mosyde-

HO 3HaueHue BR = (17,3j%)"55)) - 10711 [4]. Ho TouHOCTB

9TOTO M3MEPEHHUs, OCHOBAHHOTO BCEro Ha CEMH OTOOpaH-
HBIX COOBITHSIX, HE ITO3BOJIMJIA YCTAHOBUTH CYIIECTBEH-
HbIE€ HOBbIE OrpaHnueHus ais napamerpos KKM.

Jonras npeasicTopust coTpygHuuecTBa NA62 Hauu-
Haercs ¢ Koyurabopanuu-npeaniectseHnnka NA48, koro-

Puc. 2. IMnynbc nuoHa u HEJOCTAOMIAs Macca KaH/AUaTOB B
pacnagsl KT — 7vy, mpomreamux ot60p u3 qanusix 2018 . [2]
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Fig. 2. Reconstructed missing mass and 7" momentum for
events satisfying the K™ — zvv selection criteria from the data
recorded in 2018 [2]

without the liquid krypton calorimeter built with the par-
ticipation of JINR. The calorimeter continues to operate
successfully with updated electronics as part of the NA62
facility. Another key detector of NA62, a straw tube based
magnetic spectrometer, was built jointly by the CERN and
JINR teams, with key contributions from our team in the
development and design, straw fabrication, and detector
assembly. VBLHEP employee S. Shkarovsky continues to
maintain this spectrometer during exerimental runs of the
facility, and the Laboratory group of specialists in straw
detectors is developing a new version of the spectrometer
for extremely high intensities of charged particle tracks,
which in fact has already led to the formation at JINR of a
world-class centre for straw technologies.

InJune 2021, the result of NA62 on measuring the rela-
tive probability of the K* — 7+ vv decay was published, ba-
sed on data collected in 20162018 [2]: BR(K" — 7" vv) =

(10,6i%‘_% * 0'9syst.) - 1071 at 68 % confidence level. The

EI

past ipy 3HAYMTENBHOM BKJIaje corpyaHukoB OMSN nHa
pyOexxe BEKOB OTKpbUIA SIBJICHHE IPSIMOrO HapyIICHUS
CP-uHBapuaHTHOCTH. DTO OIMH U3 HanboJiee BaKHBIX pe-
3ysnbraroB LIEPH, u ero nmonyuenue Ob110 ObI HEBO3MOXKHO
6e3 mocTpoeHHoro ¢ yaactuem ONAN KuakoKkpunTOHHO-
IO KaJOpUMETpa, KOTOPBIH MPOJOIKAET YCIEIIHO pado-
TaTh ¢ OOHOBJICHHOM AIEKTPOHUKOI B COCTaBe YCTAHOBKU
NAG62. JIpyroii KITo4eBoi JeTEeKTOp — MarHUTHBIN CIIEK-
TPOMETP Ha OCHOBE TOHKOCTEHHBIX CTPOY-TPYOOK — ObLI
noctpoeH coBmectHo rpynmnamu LIEPH n OUSAU npu
OIpEEIIAIONIEM BKIIaJie HAIllel TPYMITbI HA dTarax paspa-
OOTKM M IPOCKTUPOBAHUS, N3TOTOBJICHHS CTPOY-TPYOOK H
coopku nerekropa. Corpymauk JIOBD C. IlkapoBckuit
HPOJIOJIKAET COMPOBOXKIECHHE 3TOTO CIIEKTPOMETPA B XOJIE
CEaHCOB 3KCIIO3UIIUN YCTAaHOBKH, a TPYIINa CHEIHaINCTOB
7a00paTopum 1O CTPOY-JIETEKTOpaM BeleT pa3padoTKy
HOBOTO BapHaHTa CIIEKTPOMETpa JUIsl IPEIETIbHO BEICOKHX
WHTEHCHBHOCTEH 3apsHKEHHBIX YaCTHI, YTO (haKTHUECKH
yke mpuBenio kK popmupoBanuio B OV nentpa cTpoy-
TEXHOJIOTHH MUPOBOTO 3HAYCHUSI.

B wuione 2021 r Obu1 omyOnuMKOBaH pe3ylbTar
NA62 1o WU3MEpPEeHHI0O OTHOCUTEIBHONH BEPOSTHOCTU
pacama K" — 7" vV, OCHOBaHHBIM Ha [aHHBIX, CO-
Opanabix B 20162018 . [2]: BR(K' —> 7" vv) =

(10,6i§”91 +0,9,,.,)- 101" na moBeputenbHOM ypoBHE

measurement is based on 20 selected candidates with the
expected background of seven events. Figure 2 shows 17
candidates from the data recorded in 2018. Rectangles
bound the predefined area of the signal, open only after
the completion of the analysis. The gray color represents
the expected signal acceptance distribution. The result
obtained agrees with the theoretical expectations of the
Standard Model, which, however, predicts the proba-
bility of this decay with an essentially better accuracy:
(8.4+1.0)- 1071 [3].

JINR staff, in addition to maintaining the facility, de-
veloping software and taking part in NA62 data collection
runs, participate in the physical analysis of these data in
order to search for rare decays and accurately measure the
properties of a number of other kaon decays. This requires
serious methodological research, the results of which are
used by the entire Collaboration. A recent example of the
NAG62 result, obtained with the decisive participation of
our employees in the analysis, was the measurement of
radiative decays K™ — 70¢*vy probability with a record ac-
curacy of about 1% [5].

Another recent result is based on the data of the pre-
vious experiment NA48/2, in which in the first decade of
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68 %. N3mepenne ocHoBaHO Ha 20 0TOOpaHHBIX KaHIUIA-
Tax rnpu oxunaeMom GpoHe B 7 coobiTuii. Ha puc. 2 nokasa-
Hbl 17 kanauaaroB u3 gaHHbIX 2018 . [IpsimoyronbHUKaMu
OTpaHMYEHa OIpeJeNeHHas 3apaHee 00IacTh CHUrHaia,
OTKpBITas JIMIIb TOCTe 3aBepiueHus aHanmuza. CepbiM
LBETOM MIPE/ICTABICHO OXKHJIAEMOE pacIpe/ieieHHe aK-
cenranca curHaina. [lomydeHHBIN pe3ynbrar coracyercs
¢ teoperndeckumu oxuganusiMu CM, koTopasi, OfHaKo,
MpeACKa3bIBaeT BEPOSTHOCTH 3TOTO PACIaja CyIIeCTBEH-
Ho TouHee: (8,4 + 1,0) - 10~ [3].

Cotpynauku OUSIUN, moMuMo oOCITy’KUBaHHS YyCTa-
HOBKH, Pa3pabdOTKH MPOrpaMMHOI0 oOecrieueHHs U yda-
CTHs B ceaHcax Habopa naHHbIX NA62, y4acTByIOT B (hu-
3UYECKOM aHAJIN3€ 3TUX JAHHBIX C IIEBI0 MOUCKA PEAKUX
pacnazioB M TOYHBIX M3MEPEHUN CBOWMCTB pPsiia APYTux
KaOHHBIX pacrajioB. JTO TpeOyeT Cepbe3HbIX METOANYe-
CKHUX HCCIICIOBAHHMN, PE3YIIBTAThl KOTOPBIX HCIIONIB3YIOTCS
Bcell kommabopanueii. HemaBHuM mpumepom pesynbrara
NAG2, MoNy4eHHOTO C ONPENCTSIONIIM YYacTHEM HallluX
COTPY/IHHKOB B aHAJM3€, OBUIO M3MEPEHHE BEPOSTHOCTH
paauanuonHbix pacnanos K+ — x%tvy ¢ pexkopaHoii Tou-
HOCTBIO oKoJo 1% [5].

Jpyroii HemaBHMI pe3yabTaT OCHOBAH HAa JaHHBIX
TIPEIIeCTBYIONETo dKkcrepuMenTa NA48/2, B KoTopoM B
MIEPBOM JICCSITUIICTHH HAIIETO BEKa ITPU aKTHBHOM yYaCTHH

this century, the pion—pion scattering lengths were mea-
sured with record accuracy. The JINR team actively par-
ticipated in the measurements working under supervision
of the spokesman of this experiment V. Kekelidze. An ad-
ditional analysis of the data from this experiment was car-
ried out as part of the NA62 project. The geometry of the
NA48/2 facility provided significant acceptance for the ra-
re K+ — 797%w decay, which made it possible for the first
time to observe this decay and measure its probability [6].

The results of the JINR group’s participation in the
NAG62 experiment were awarded two JINR prizes: the first
prize in 2017 — for the development of detectors based on
a new type of straw tubes for the NA62 spectrometer, the
second prize in 2019 — for the study of rare and the search
for forbidden decays of charged kaons. The NA62 data
collection will continue until the end of 2024 to achieve
the originally planned K™ — 7*vv measurement accuracy
of about 10%, comparable to the theoretical prediction
uncertainty. After that, an international group of JINR
employees, including citizens of Russia, Kazakhstan,
and Bulgaria, will need several more years to analyze the
NAG62 data, which hide new fundamental knowledge about
the nature of our world.
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2]

corpynaukoB OSSN, pabGoraBmmxX oA PYKOBOICTBOM
nmuzaepa atoro skcnepumenta B. J[. Kekenunase, Obutn u3-
MEpEHBI JAJIMHBI MTHOH-TTMOHHOTO PACCESHUS C PEKOPIHOM
TOYHOCTBIO. JIOMOJMHUTENBHBIA aHadW3 JaHHBIX 3TOTO
9KCIIEPUMEHTa ObUI BHIIOJIHEH B paMkax rnpoekra NA62.
T'eomerpust ycraHoBku NA48/2 obecnieunBaia 3HAYUTEITb-
HBI akcenTaHc i peakoro pacnaaa K+ — 7%y, urto
MIO3BOJIMJIO BIIEPBBIC HAOIIOAATH STOT pachali U U3MEPUThH
€ro BEpOSITHOCTS [6)].

Pesynbrars! yuactus rpynnsl O B skcniepumente
NAG62 6putn oT™MeueHs! aBymMst ipemusimu OWSUN: nepBoii
npemueit B 2017 T. — 3a co3maHne METEKTOPOB Ha OCHO-
BE€ CTPOY-TPyOOK HOBOTO THIIA [T CIEKTpoMmeTpa NA62,
BTOpOIl pemueit B 2019 . — 3a u3ydeHue peaKux u mo-
WCK 3alpelleHHbIX PaciaoB 3apsHKeHHBIX KaoHOB. COop
naHHbeIX NAG62 Oynet mpomoixkarbes A0 KoHna 2024 r. mist
JIOCTMKEHUS TIEpBOHAYAIBHO 3allJIAHUPOBAHHON TOUYHO-
cru m3mepenuss K™ — ztvy nopsiaka 10%, conocrasu-
MO ¢ HEONpPEEeNeHHOCThI0 TEOPETHUYECKOTO MpeicKa3a-
Hus. [locne aToro MexxayHapoqHOH Ipymme COTPYIHUKOB
OUAH, Bkmrouaromeil rpaxnaH Poccun, Kaszaxcrana u
Bonrapuu, morpebyeTcs elie HeCKOJIBKO JIET ISl aHaIn3a
MaHHBIX NA62, CKpBIBaOIINX B ceO¢ HOBBIC (PyHIAMCH-
TaJIbHBIC 3HAHWS O TIPUPOJIE HAIIEr0 MHpA.
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OC00eHHOCTH MOJHBIX CeYEeHUH peaKkuu
B3aUMOIEeliCTBUS JIETKHX KJIACTEPHBIX
IK30THUYECKHX siJiep NPH HU3KHUX

U CPeIHMX IHEePIrUusX

OmHUM W3 BaXKHEWIIMX HaIpaBICHUH SKCIEPUMEH-
TaJbHOTO MCCIIEAOBAHUS SIPO-SACPHBIX B3aUMOJEHCTBUN
SIBISICTCST M3ydeHHe MONHbIX cedeHmi peakmmid (IICP).
IICP mpencrasisier coboif cBocoOpas3HbIi TecT A pas-
JIMYHBIX MOJIENBHBIX ITOJIXO/I0B, MCIIONB3YyEeMBIX ISl I10-
JIy4EHUsI SIJIePHO-CIIEKTPOCKOTMYECKOW HH(pOpMAILINK, KO-
TOpasi CBA3aHa C TAKMMH BaXKHBIMH BOIIPOCAMHU SACPHOMN
(U3MKH, KaK COOTHOIICHHE KOJIEKTHBHBIX 3(PPEKTOB U
MHIUBHUYaJIbHBIX HYKJIOH-HYKJIOHHBIX B3aHMOJCHCTBHI.
C TNOMOIIBIO TEOPETHYECKUX METOJOB aHaJIH3a HKCIIe-
puMeHTanbHEIX [ICP momyuaror maHHble O CTPYKTYpPHBIX
XapaKTepUCTUKax sijiep (pacnpenesieHne IJI0THOCTH Ma-
TEPUH, CPETHEKBAIPATHYHbIC paguychl U ap.). CTpykTypa
B3aNMOJICHCTBYIOIIUX SIIEP MOXKET CYIIECTBEHHO BIIHATH

Ha MEXAHMU3M SACPHBIX PEaKLUi U IPOSIBIATHCA B cede-
HUAX 3TUX IpoueccoB. IlomHble ceueHus peakuui Iox
JICUCTBUEM 3apsDKEHHBIX YacTHULl C JHEPrUed MeEHbIIe
30 MaB/HYKIIOH OTHOCSATCSI K YMCITy HAUMEHEe HCCIIEN0-
BaHHBIX SIJIEPHBIX BeauuuH [1].

3a mpomenmue 20 JeT, ¢ pa3BUTHEM U COBEPILICH-
CTBOBAHUEM DOKCIICPUMCHTAJIBHBIX METOAUK, IOABUIIOCH
MHOTO HOBBIX IKCIIEPUMEHTAIBHBIX PEe3yNIbTaTOB, aHATN3
KOTOPBIX CHJIBHO M3MEHWII HAIA TIPEICTABICHHS O MEXa-
HU3ME B3aHMOJICHCTBUS U CTPYKTYpE H30TOIMOB JIETKHX
CJTa0OCBSI3aHHBIX SIJIEP MPU HU3KUX U CPEITHUX YHEPTHIX
(5-30 AM»>B).

OKCHEepUMEHTAJIbHbIE HCCIEIOBAHUS C MCIOIB30-
BaHHEM MYYKOB PaJWOAKTUBHBIX SJEp TO3BOIIIN 00-

Yu. E. Penionzhkevich, Yu. G.Sobolev, V. V.Samarin

Peculiarities of Total Cross Sections
for Reactions of Interaction of Light Cluster
Exotic Nuclei at Low and Medium Energies

One of the most important areas of experimental re-
search into nucleus—nucleus interactions is the study of
total reaction cross sections (TRC). The TRC is a kind of
test for various model approaches used to obtain nuclear
spectroscopic information. The information obtained in
this way is connected with such important questions of
nuclear physics as the relationship between collective ef-
fects and individual nucleon—nucleon interactions. Using
theoretical methods of analysis of experimental TRC, da-
ta are obtained on the structural characteristics of nuclei
(matter density distribution, root-mean-square radii, etc.).
The structure of interacting nuclei can significantly affect
the mechanism of nuclear reactions and can manifest it-
self in the cross sections of these processes. The total cross
sections for reactions induced by charged particles with
energies below 30 MeV/nucleon are among the least stud-
ied nuclear quantities [1].
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Over the past 20 years, with the development and im-
provement of experimental techniques, many new exper-
imental results have appeared, the analysis of which has
greatly altered our understanding of the interaction mech-
anism and the structure of the isotopes of light weakly
bound nuclei at low and medium energies (5-30 AMeV).

Experimental studies using beams of radioactive nu-
clei made it possible to discover new interesting phenome-
na related to the properties of nuclei far from the region of
f stability [1]. For some light neutron-rich nuclei, the en-
ergy E, of separation of a valence neutron (or neutrons) is
extremely small. Compared to stable nuclei, in which it is
about 68 MeV, these nuclei have the energy of separation
of one or more neutrons less than 1 MeV. The neutron den-
sity distribution in such weakly bound nuclei has a very
extended part, called the neutron halo. The halo appears as
a “tail” in the distribution of nuclear matter at a distance of
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HapyXXWUThb HOBBIE WHTEPECHBIC SBJICHHS, CBA3aHHBIE CO
CBOMCTBaMH $i/1€p, YIAJICHHBIX OT 00JIacTH f-CTaOMIIbHO-
cta [1]. YV HEKOTOPBIX JETKUX HEHTPOHHO-U30BITOUHBIX
ANEp dHEprus £, OTAeIEeHHs BaJEHTHOIO HEHTPOHA (MK
HEHTPOHOB) Upe3BBIYaliHO Mana. [lo cpaBHEHHIO cO CTa-
OWIBHBIMH SApaMH, Y KOTOPBIX OHAa COCTAaBIAET OKOJIO
6—8 M»hB, y 3TuX sep dHeprusi OTAENIEHUsI OJHOTO WIH
HECKOJIBKUX HeHTpoHOB MeHbIe | M»aB. Pacnpenenenue
TUTOTHOCTH HEWTPOHOB B TAaKHWX CIA0OCBS3aHHBIX SAPAx
UMEET BeCbMa IMPOTSHKEHHYIO 4acTh, HA3bIBAEMyIO HEH-
TPOHHBIM raJio. ['ajio BO3HUKAET KaK «XBOCT» B pacIpese-
JICHWUU SIIEPHOTO BeIecTBa Ha paccrosHum 5—10 ¢wm, rme
BEJIMUMHA IJIOTHOCTH paBHa npumepHo 1/100 ero mioTHo-
CTU B LieHTpe sapa. [lnoTHOCTH pacnpeneneHuss HEUTpo-
HOB U NIPOTOHOB B Nepu(epruecKoil 00IacTu Takux siaep
CHJIBHO Pa3IMYaOTCs, TAK YTO OHU MOTYT OBITh ITPEACTaB-
JICHBI B BHJIC KOMIIAKTHOTO HHEPTHOTO KOpa, OKPYKEHHOTO
OIIHUM WJIM HECKOJBKHMH CIIa0OCBSI3aHHBIMH HEHTpOHa-
Mmu. HeliTpoHHOE raiio, a Takke KiacTepHas KOH(pHUTypa-
LSl SI7Iep UTPaloT CYIIECTBEHHYIO POJb B UX CTPYKTYpE,
a TaKke B OCOOCHHOCTSIX MX B3aMMOAEHCTBUS C APYTUMHU
SITPAMH.

Peakmnu co c1aboCBI3aHHBIMHA (KJIACTEPHBIMH U JK-
30THYECKUMH) SIAPaMH, TIPOTEKAIOIINE TIPH HU3KHUX SHEp-
TUsIX, UIMEIOT MHOTO ocoOeHHocTel. OaHOM U3 HUX SIBIISI-
eTcsl YCHIICHHE CeUeHUI B3auMOJICHCTBYSI B OKOJIoO0aphep-
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HOM 0o0nacTu 3Ha4eHH >Heprun. Hanbonee CUIBHO 3TOT
a¢ ekt nposBIseTcs A KIACTEPHBIX siAep, Harpumep
6Li, a Taxke simep ¢ HEWTPOHHBIM Tajo, Hampumep SHe,
UL

OCHOBHBIC KaHAIIBI B3aUMOJCHCTBHS TaKUX SOCP —
peakuuy rnepenadyu, peakiuy pa3Bajia U peakiuu CIHs-
Hus. [Iporecc pas3Bana ¢ MOCIESIYFONUM CIUSHUEM sIpa-
0OCTaTKa ABJIACTCA MPEAMETOM MHOTOUNCIICHHBIX TCOPETU-
YECKMX W DKCIEPHUMEHTAJBHBIX HCCleoBaHui. B coor-
BETCTBHH C KJIACCHYECKUMH MPEACTABICHUSIMH CIHSIHUE
MEK1y B3aUMOJCHCTBYIOIIMMH SIAPAMU MPOUCXOIUT I10-
Clie TIPEONONICHUS MMHU Oapbepa, KOTOPBIH ONpeesIeTcs
JIAITbHOJICHCTBY FOIMMHU KYJIOHOBCKUMH CHJIAMH U COCTaB-
JISIOLEN KOPOTKOJAEHCTBYIOLIETO SIAEPHOIO MOTEHLMA-
na. OmHAKO B CiIy4ae B3aMMOJCHCTBUS CIa0O0CBsI3aHHBIX
(KTacTepHBIX W JK30THUECKUX) SACp MPOIECC CIUSHUSL
nuMeeT 00JIee CIKHBIN XapaKTep B CBsA3U ¢ O0JIBIION BEpO-
SATHOCTBIO pa3Baja 3TUX S/Iep C MOCICAYIOIINM 3aXBaTOM
spa-ocTaTka (HEMOJIHOE CIHAHUE). DTO CYIIECTBEHHO
YCIIOKHSIET ONHMCAHWE B3aWMOJCHCTBHUS TaKMX CHCTEM U
MPUBOANT K HOBBIM HEOXKHUJAHHBIM 3 deKram mpu dHep-
THSIX BOJIM3H KYJIOHOBCKOTO Oapbepa.

B nacrosiee Bpems IKCIIepuMEHTAIbFHBIE BO3MOKHO-
CTH Celapalyy ¥ JeTeKTHPOBaHUS 00pa3yrolXcs B pe-
3yIbTaTe SACPHBIX PEAKINH SK30THUSCKUX SACP JOCTUTIN
TAKOTO COBEPIICHCTBA (477-CIIEKTPOMETPBI), YTO OCHOBHBIE

5-10 fm, where the density value is approximately 1/100
of the density at the centre of the nucleus. The density dis-
tributions for neutrons and protons in the peripheral region
of such nuclei are very different, so that they can be repre-
sented as a compact inert core surrounded by one or more
weakly bound neutrons.

The neutron halo and the cluster configuration of nu-
clei play a significant role in their structure and in the fea-
tures of their interaction with other nuclei.

Reactions with weakly bound (cluster and exotic)
nuclei at low energies have many features. One of them
is the enhancement of the interaction cross sections in the
near-barrier energy region. This effect is most pronounced
for cluster nuclei, for example, L1, as well as for nuclei with
a neutron halo, for example, 6He, 11Li.

The main channels of interaction of such nuclei are
transfer reactions, breakup reactions, and fusion reactions.
The process of breakup followed by the fusion of the re-
sidual nucleus is the subject of numerous theoretical and
experimental studies. According to classical concepts, fu-
sion of interacting nuclei occurs after they overcome the
barrier, which is determined by the long-range Coulomb
forces and the component of the short-range nuclear po-
tential. However, in the case of the interaction of weak-
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ly bound (cluster and exotic) nuclei, the fusion process is
more complicated due to the high probability of breakup
of these nuclei with subsequent capture of the residual nu-
cleus (incomplete fusion). This significantly complicates
the description of the interaction of such systems and leads
to new unexpected effects at energies near the Coulomb
barrier.

At present, the experimental capabilities for the sepa-
ration and detection of exotic nuclei formed as a result of
nuclear reactions have reached such perfection (47 spec-
trometers) that the main characteristics of atomic nuclei
(mass, half-life, main decay modes) can be determined
with high efficiency and accuracy based on the analysis of
even a small number of them.

Experimental methods for measuring total reaction
cross sections can be conventionally divided into two main
ones: the transmission method and 4z spectrometry. These
methods are described in detail and applied in [2, 3]. The
experiments were mainly carried out on the channel of the
achromatic fragment-separator ACCULINNA [4] of the
U-400M accelerator at FLNR JINR.

The technique used in the experiments made it possi-
ble to measure with high accuracy the energy dependences
og(E£) of the total cross sections for the reactions of in-
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XapaKTepUCTUKHN aTOMHBIX sijiep (Macca, epuos moypac-
11a/1a, OCHOBHBIE MOJIbI PACIIA/[d) MOTYT OBITh MOJYYEHBI C
BBICOKOH ((EKTHBHOCTHIO M TOYHOCTHIO HA OCHOBE aHa-
JTU3a J1aXKe HeOOIBIOTO X YUCIIA.

DKCIIepUMEHTANIbHBIC CIOCOOBI M3MEPEHUS IMOTHBIX
CEUYEHUH peakuii MOKHO YCJIOBHO pa3/eIuTh Ha JBa OC-
HOBHBIX METOJ[a: METOJ TPAHCMHUCCHUU M 47-CIIeKTpOoMe-
TPUIO. OTH METOABI MOAPOOHO OMHMCAHBI M TPUMEHEHBI
B pabortax [2, 3]. B 0OCHOBHOM JKCIIEpHMEHTHI TPOBOIH-
JIUCh HAa KaHAJIe aXpOMaTHYCCKOTO (hparMeHT-cernaparopa
ACCULINNA [4] yckoputensa Y-400M JISP.

I/ICHOJ’II)?:}’GM&SI B OKCIIEPUMECHTAX MECTOAHKA IMTO3BOJIN-
Jla ¢ BBICOKOI TOUHOCTHIO M3MEPHUTh SHEPIEeTHUYECKUE 3a-
BUCUMOCTH 0g(E) TOJHBIX CEYEHUH peakuuil B3auMoeH-
crBus panuoakTuBHbIX agep OSHe, 89111 na murmensx
28Si, 9Co, 181Ta [3, 5-8]. MeTonuka usmepenus og(E)
OCHOBBIBAJIACh Ha WICHTU(UKAIIMA U MOJCYCTEC COOBITUI
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peakuuii oCPEeICTBOM PErMCcTpaluy IPOAYKTOB PEAKIUIL
U UX pacriajga (MTHOBEHHBIC y-KBaHTBI U HEHTPOHEI) B Te-
JICCHOM YTIIe, OJTM3KOM K TIOTHOMY () = 47z

Ha puc. | npuBeeHbI 3aBUCUMOCTH TIOJIHBIX CEYCHUH
or(E) peaxuumii #0He + 28Si u ©7°Li + 28Si, nomyuenusie
JIByMsI METOJIaMHU: METOJIOM TPAHCMHCCHH U 47-METOJIOM,
WCTIONB3YIOMIMM PACIIPEeIICHUsT BEPOSITHOCTEH Wk(M )u
s(M ) [3]. O6a meToma n3MepeHus R IMEIOT XOpoIee Co-
rmache Bo BceM JuanaszoHe sHepruii myukos +0He u ©7-9Li.

W3 pucyHKka BHJHO, YTO B JHEpPreTHYECKOW 3aBH-
cumoct og(E) monHoro cedenns peaxuuii ®He + 28Si u
9Li + 28Si umeeTcs APKO BBHIPAXKEHHbI MAKCUMyM B BHJIE
JIOKQJILHOTO TIOBBIIICHHSI CEUCHUs] B MHTEPBAJC SHEPIUU
10-30 AM»B («bamnay). Benmunaa yBeTHUeHHS CEUCHUS
3HAYMTEIHGHO MMPEBBIIIAET MOTPEIIHOCTD H3MEPEHHUS.

Jlist 00BsicHeHHs 3TOTO 3P PeKTa OBUTH PaCCMOTPEHBI
Haubornee BeposTHBIE KoHpuryparmu sinep ®He (o +n +n)

Pric. 1. DHepreTHecKye 3aBHCHMOCTH BETHYHH TONHBIX Ceuennit og peakumii +%He + 28Si (a) m ©79Li + 28Si (b). Pasnmansmvm
CHUMBOIIAMH OTMEYEHBI PE3YIBTATHI H3MEPEHHIT TPAHCMUCCHOHHBIMU METOMMKAME U METOJIOM 47-CIIMHTHJIISIIIMOHHOTO CIIEKTPOMETPA
MVIIBTH ¢ ucnons30BaHuEeM 3aBUCUMOCTEH Wk(My) u s(My) [3] B mmpokoM nuana3zoHe SHEPruit
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Fig. 1. Energy dependences of the total cross sections o for the reactions “°He + 28Si (a) and 7°Li + 28Si (b). Different symbols
show the results of measurements by transmission techniques and the method of 4z scintillation spectrometer MULTTI using the

dependences Wk(My) and s(My) [3] in a wide energy range

teraction of the radioactive nuclei %8He, 8%1!1Li on the
targets 28Si, 59Co, 181Ta [3, 5-8]. The technique for mea-
suring og(£) was based on identifying and counting reac-
tion events by detecting reaction products and their decay
(prompt y quanta and neutrons) in a solid angle close to the
total Q = 4x.

Figure 1 shows dependences of the total cross sec-
tions ag(E) for the reactions “%He + 28Si and 67-9Li + 28Si
obtained by two methods: the transmission method and
the 47 method using the probability distributions Wk(M )
and e(M ) [3]. Both methods of measuring oy are in good
agreement in the entire energy range of the *°He and
6.7.911 beams.

It can be seen from the figure that in the energy de-
pendence og(E) of the total cross section for the reactions
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6He + 28Si and °Li + 288, there is a pronounced maximum
in the form of a local increase in the cross section in the
energy range 10-30 AMeV (“bump”). The magnitude of
the cross section increase significantly exceeds the mea-
surement error.

To explain this effect, the most probable configura-
tions of the nuclei 6He (o +n+n) and °Li (e +t+n +n)
were considered. Their common feature is the presence of
two outer neutrons forming a weakly bound neutral clus-
ter — dineutron, which can penetrate into the target nu-
cleus under the action of nuclear forces. In a simplified
approximation, neutrons can be considered as moving in-
dependently in the mean field of the shell model. Their
redistribution between the projectile nucleus and the tar-
get nucleus, for example, presence with a high probability
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u 9Li(a+t+n+n), y KOTOPHIX OOIIMM SABISETCS HAIH-
YHe JBYX BHEIIHHX HEHTPOHOB, 0Opa3yromux ciabocBs-
3aHHBII HEUTPAJIBHBIA KjacTep — JUHEUTPOH, KOTOPBI
MOXET MMPOHUKATH B AAPO-MHUILICHDL IO L[eflCTBHCM A0Ep-
HBIX CWJI. B ynpoieHHOM NpHOIMKEHNH HEHTPOHBI MOTYT
paccMaTpuBaThCsl Kak JABMKYIIHECS HE3aBUCHMO B Cpel-
HEeM Tosie 00ooueyHoit Mojenu. Mx mepepacipeaeicHue
MEXIY SIPOM-CHAPSJOM U SIIPOM-MHILICHBIO, HAIpuMep
HaXoXK/IeHHe ¢ OOJIBIION BEpOSITHOCTHIO MEXKTy MOBEpX-
HOCTSIMH CTAJIKMBAIOIIMXCS SIEP, MOXKET 3aMETHO YCHIIMTh
X B3aMMHOE TIPUTSDKEHHE M MPUBECTH K BO3PACTAHUIO
TTOJTHOTO CEYEHHUS PEaKIUH. DTOMY MOXKET CII0COOCTBO-
BaTh a-KjlacTepHas cTpyKTypa siapa 28Si u3-3a obpasosa-
HUS C TIOMOLLUBIO HEHTPOHOB CBA3EH MEXAY G-KJIACTEPOM
KPEMHHsI U a-K1actepoM (Tputonom) saep 6He, 9Li ¢ kpar-
KOBPEMEHHBIM 00pa3oBaHueM knactepos 9Be (o + N+ a) u
10Be (o + 2N + @) B 06IACTH KOHTAKTa SIEP.
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Xapakrep nepepacnpesieleHusl BHEIIHUX HEWTPOHOB
npu COMMKEHUH A7ep 3aBHCHT OT COOTHOIICHHS MEXKIY
CpemHel CKOpOCTHIO BHEUTHEro HEHTpoHa (V) M cpemHeit
OTHOCHTENIEHON CKOPOCTBIO V.. SJIEP 33 BPEMS CTOJKHO-
BeHms. CpemHsas KMHETHYeCKas YHEPrHsl cIa00CBA3aHHBIX
HeHTPOHOB, B ToM uucIie B aapax SHe u 9Li, npubnusures-
HO paBHA TITyOHMHE MOTCHIHAIBHOM MBI CPETHETO MOJIS.

KBaHnTOBOC OmmcaHue mepepacipeeieHIsI BHEITHNX
HEHTPOHOB TPH CTOJKHOBEHUH S/ICP Ha OCHOBE YHCIICH-
HOTO pEIIEHHs ONHMCHIBAJIOCH HECTAI[MOHAPHBIM YypaBHE-
Huem Ilpenunrepa [3, 5], KOTOpoe TO3BOJSET ONMUCHIBATD
MIPOIIECCHI, MPOTEKAIOIINE C PA3TMYHBIMU XapaKTePHBIMU
BpeMeHaMH. Takoil MOAXOA CIIy>)KUT IONOJHEHHEM K OIl-
TAYECKOW MOJIENH, BKIIOYAIOIIECH MOJOOHBIE MTPOLIECCHl B
3aBHCAIINE OT YHEPTUH MOTY(HEHOMEHOIOTHIECKHE MHH-
MYIO U peaJbHYI0 YaCTH ONITHYECKOTO OTeHIIHAA.
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Fig.2. Total cross sections

for the reactions “°He + 28Si (a)
and %79Li + 28Si (b).

Symbols are experimental data,
curves — calculations in the
optical model
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between the surfaces of colliding nuclei, can noticeably
increase their mutual attraction and lead to an increase in
the total reaction cross section. This may also be due to
the a-cluster structure of the 28Si nucleus because of the
formation of bonds between an a cluster of silicon and an
a cluster (triton) of the 8He, 9Li nuclei with short-term for-
mation of °Be (& + n + a) and 'Be (a + 2n + @) clusters in
the region of contact of the nuclei.

The character of the redistribution of outer neutrons
during the approach of the nuclei depends on the ratio of
the average velocity of an outer neutron (v) and the aver-
age relative velocity v, of the nuclei during the collision.
The average kinetic energy of weakly bound neutrons (in-
cluding those in the ®He and 9Li nuclei) is approximately
equal to the depth of the mean-field potential well.

The quantum description of the redistribution of outer
neutrons in nuclear collisions based on numerical solu-
tion was given by the time-dependent Schrodinger equa-
tion [3, 5] which makes it possible to describe the process-
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es with different characteristic times. This approach com-
plements the optical model that includes such processes in
the energy-dependent semi-phenomenological imaginary
and real parts of the optical potential.

The absence of such changes in the optical potential
for the 6Li, 7Li nuclei can serve as an indirect confirmation
of the strong binding of outer neutrons with the formation
of deuteron and triton clusters, respectively.

Satisfactory agreement between the calculations carried
out in this way and the experimental data on the total cross
sections for the reactions listed above is shown in Fig.2.

The calculations confirmed that the observed features
of the total cross sections for the reactions 6He + 28Si
and °Li + 28Si are located in the region of transition from
adiabatic to nonadiabatic redistribution of weakly bound
neutrons. This can be interpreted as a consequence of
the stable existence of an increased neutron density be-
tween the surfaces of the nuclei during the entire time of
the collision. This enhances the attraction of the nuclei,
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YIOBIETBOPUTENBEHOE COTTIACHE ITPOBEACHHBIX TAKUM
00pa3oM pacyeToB ¢ IKCIEPUMEHTATBLHBIMU JaHHBIMH I10
TIOJTHBIM CEYCHHUSIM TIePEUHCIICHHBIX BBIIIE PEaKkLUii IToKa-
3aHO Ha puc.2. Pacuersl moaTBepAMIN, YTO OOHAPYIKEH-
Hble 0COOEHHOCTH TMONHBIX cedeHnii peaximii SHe + 28Si
u 9Li + 28Si pacronoskeHbl B 061aCTH TIepexo/a OT ajiua-
0aTHYECKOTo K HeaaunabaTuuecKoMy IepepacipeeseHHIO
crabOCBSI3aHHBIX HEUTPOHOB. DTO MOXKET HHTEPIPETH-
poBaThcsl Kak CIEJCTBHE YCTOHYMBOIO CYIICCTBOBAHHUS
TOBBIIIEHHON HEWTPOHHOM IJIOTHOCTH MEX]y IOBEpX-
HOCTSMH S/Iep B TEUCHHE BCErO BPEMECHH CTOJIKHOBEHHSI.
MeHbIy1o 1o cpaBHeHHIO ¢ peakiueit ILi + 28Si pesman-
Hy MakcHMyMa cedeHus i peakuuu *He + 28Si moxHO
OOBACHUTH OOJNBIICH MPOTHKEHHOCTHIO W Pa3pekeHHO-
CTBIO HelfTporHOTO raso sapa SHe no cpasrenuio ¢ Gonee
KOMIIAKTHBIM HEHTPOHHBIM CII0EM («CKHHOM») sapa ILi.
MOoKHO 0OBSICHHUTB TaKKe OoJiee KPyTOMH Craji MaKCHMyMa
ceueHus TpM GONbIIMX SHeprusx 1 supa SHe u Gonee
nonoruit cnan s sapa 1Li ¢ oueHb IpOTsSKEHHBIM Tajlo.

TakuM 00pa3oM, CTPYKTYpHbIE OCOOCHHOCTHU JIETKHX
crabOCBsI3aHHBIX SI€P OKAa3bIBAIOT HEMOCPEICTBEHHOE
BIIMSIHAE HA SHEPTreTHUYCCKYH) 3aBHCUMOCTH TOJHOTO Ce-
YeHHs PeaKkLMy 1 HanOoliee CYIeCTBeHHO — IIPH OTHOCH-
TENBHBIX CKOPOCTSIX, CPABHHUMBIX CO CPEIHEH CKOPOCTBIO
BHELIHUX HEHTPOHOB, M1 HEHTPOHOM3OBITOYHBIX JIETKHX
anep ®He u %!1Li u np.

shifts the position of the barrier R, toward larger values,
and increases the radius Ry of the region where the pro-
cesses leading to the exit from the elastic channel begin
with a noticeable probability. The smaller maximum of the
cross section for the SHe + 28Si reaction compared to the
9Li + 28Si reaction can be explained by the greater exten-
sion and sparsity of the neutron halo of the He nucleus
compared to the more compact neutron layer (“skin”) of
the 9Li nucleus. One can also explain the steeper decrease
of the cross section maximum at high energies for the 8He
nucleus and the more gentle decrease for the 1Li nucleus
with a very extended halo.

Thus, the structural features of light weakly bound nu-
clei have a direct influence on the energy dependence of the
total reaction cross section and are most significant at rela-
tive velocities comparable to the average velocity of outer
neutrons for neutron-rich light nuclei ®3He, *!1Li, etc.

This conclusion is important for testing various mod-
els describing the mechanisms of interaction of exotic nu-
clei as well as for solving astrophysical problems related to
nucleosynthesis in the region of light nuclei.

AT THE LABORATORIES OF JINR

EI

DTOT BBIBOA SBIISETCS BaXKHBIM JIUIS TECTA Pa3IHYHBIX
MOﬂeHeﬁ, OIIMCBHIBAKOIINX MCXAaHU3MBbI B3aHMO£leI71CTBHH
9K30THYCCKHX SACP, a TAKKE JUIsl peLIeHHs acTpodusnde-
CKUX TpOOJIeM, CBSI3aHHBIX ¢ HYKICOCHHTE30M B 001aCcTH
JIETKUX SITEP.
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CpaBHUTEJIBbHBIC UCCJIEIOBAHUS CTPYKTYPHBIX U (Pa30BbIX
npespamenuil B Fe—(31-35) at. % Ga, npoBeaeHHbIe
C UCIOJIL30BAHUEM (71 Sify HEUTPOHHOU AU(PPaAKIUU

Wntepec k Fe—Ga cruaBaM BO3HUK IOCNE OTKPBI-
TUsI B HUX d3(@deKra T'MraHTCKOW MarHUTOCTPUKLUH B
Hayase 2000-x rr. Ceifyac XOpoOIIO M3BECTHO, YTO IS
cucreMbl Fe—Ga XapakTepHO HaJM4ue JIByX ITHKOBBIX
3HAYE€HUI MarHUTOCTPUKLIUH, COOTBETCTBYyrOmUX 19-20
u 27-29 ar. % Ga, ¢ DIyOOKHUM IIPOBAJIOM MEXKAY 3TUMH
o0yacTsIMM W JOBOJILHO PE3KHM CHaJ0M IIpH COJepiKa-
HuM raumst 6onee 30 at. %. C ToOYKM 3peHHs Iepcrek-
TUBBI TPaKTUYECKOrO MCIOJIBb30BaHUs ciulaBoB Fe—-Ga
HauOOJIBIINI MHTEPEC MpECTaBIsieT 00IacTh ¢ OTHOCH-
TEJIBLHO MaJIbIM conepkanueM ramuiusa (menee 30 ar. %),
COOTBCTCTBCHHO, OCHOBHBLIC YCUJIUA 6I)IJ'II/I HaImpaBJICHbI
Ha €€ M3Yy4YCHHE, B TO BPEMs KaK CIUIABBI C 6OJ'II)HJI/IM CO-
nepkanreM Ga HECKOJIBKO BBITAIHM M3 MO 3peHus. Tem
HC MCHCC B UX HU3YUYCHUU €CTb HeO6XO}II/IMOCTI), TaK KakK
IIPpY BBICOKHX KOHIECHTPpAUUAX IaJuIid BO3MOXKHO BbIACJIC-

Hue meTactabunbHoit dasel Fe,;Gag, koTopas, comacHo
TEOPETHYECKHM OIIEHKaM, MOXXET HaOJoaThCcs B ITHX
CIUIaBax MpH NOHIKEHUH KOoHLeHTpauun Ga BILIOTH 110
25 ar. %. Ee dopMupoBaHre MOXKET BIUSTH Ha IIOBEJACHUE
KOHCT@HThl MAarHMTOCTPUKIMU (OBICTPOE yMEHbBIICHUE
npu conepkanuu rajums 6onee 30 ar. %).

B JIH® Ha peakrope MBP-2 BbinonHeHa cepust aud-
PaKIMOHHBIX HKCIIEPUMEHTOB, LEJNbI0 KOTOPBIX OBLIO
OIpe/IeIeHNe TOro, B KaKMX JMAlla30HaX KOHLEHTPALUH
U TIPH KaKMX YCJOBUSX B IPHHLUIIE BO3MOXHO BbIJIElIe-
nue ¢asbl Fe;Gag. Ha nudpaxromerpe OJIBP (puc. 1)
OBUTM NIPOBE/ICHBI CPABHUTEIILHBIE MCCIIEI0BAHUS DBOIIIO-
muu (azoBoro cocraBa cruiaBoB Fe—(31-35) ar. % Ga B
as cast COCTOSHUM NPpHU HenpepbslBHOM Harpese 10 850 °C
U TMOCIEIYIONIEM OXJIAXK/JCHUH. Bbbulo 0OHapykeHo, 4To
(ha3oBbIe NIpEBpAILEHUS B THX METAcTAOMIIbHBIX CIIaBax

I. N. Vershinina, N. Yu. Samoylova, S. V. Sumnikov, A. M. Balagurov

Comparative Study of Structures and Phase Transitions in
Fe—(31-35) at. % Ga Alloys by In Situ Neutron Diffraction

Interest in Fe—Ga alloys arose after the discovery
of the giant magnetostriction effect in them in the early
2000s. It is now well known that the Fe—Ga system is char-
acterized by the presence of two peaks of magnetostriction
corresponding to 19-20 and 27-29 at.% Ga. A minimum
is observed between these regions, and at a gallium con-
tent of > 30 at.%, the magnetostriction decreases quite
sharply. From the point of view of the practical use of
Fe—Ga alloys, the region with a relatively low content of
gallium (< 30 at. %) is of the greatest interest. Accordingly,
the main efforts were directed to its study, while alloys
with a high Ga content fell out of sight. Nevertheless, there
is a need to study them, since at high concentrations of
gallium, the precipitation of the metastable Fe,;Gag phase
is possible. According to theoretical estimates, this phase
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can be observed in Fe—Ga alloys with a decrease in the Ga
concentration down to 25 at. %. Its formation can affect the
behavior of the magnetostriction constant (rapid decrease
at a gallium content of > 30 at. %). A series of diffraction
experiments were carried out at the IBR-2 reactor at FLNP
JINR, the purpose of which was to determine concentra-
tion ranges and conditions at which Fe,;Gag phases can
be observed.

Comparative studies of the evolution of the phase
composition of Fe—-(31-35) at. % Ga alloys in the as cast
state were carried out on the HRFD diffractometer (Fig. 1)
during continuous heating to 850 °C and subsequent cool-
ing. Phase transformations in these metastable alloys pro-
ceed in a similar way and consist of several stages charac-
terized by a certain set of features (example in Fig.2).
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MIPOTEKAIOT MTOXOKMM 00pa3oM M COCTOSIT M3 HECKOIBKHX
CTaauii, XapaKTepH3yIOIINXCsA ONpeNeIeHHBIM HabopoM
MIPU3HAKOB (TIpUMeEp Ha puc.2).

OO0HapyeHO, YTO B CIUIaBax ¢ OOJILIIMMH KOHIIEHTpa-
uusaMu ramms (32-35 at. %) dasa Fe,;Gag umeercs B uc-
XOIHOM das cast COCTOSHHU ¥ 00JIacTh €€ CYILECTBOBAHUS
OTPaHWYMBACTCS MaKCUMaIIbHOW Temmeparypoi ~ 570 °C.
Wutepecen ToT hakT, 4TO AJIs TOTO, YTOOBI IPOU3ONIEIT T1e-
pexon Fe,;Gag — a-FegGas, HeoOXoauMo npeBapuTeb-

Puc. 1. Cxema (cneBa) u doro (cnpaa) nudpaxromerpa GIBP

HOC yMEHBIICHUE conepxanms kenesa B Fe ;Gag.
HMeHHO 1Mo 3TO# mpuymHE 3TO (Ba30BOE HPEBpAIICHUC
HPOUCXOIUT TOCIE IPEABAPUTEILHOTO BhIJEICHUST 00-
raroii sxenesoM (asbl L1,. Ilpu oxnaxKaeHuu CIIaBoB C
32-35 ar. % Ga ¢asa Fe,;Gag He oOpasyercs. 1lpu ymMens-
MICHUU cofiepskanus raumms 10 31 at. % B as cast cocTos-
HuH Fe;Gag 0TCyTCTBYET, HO BBIIEIAETCA B POLIECCE Ha-
rpesa mpu ~ 425 °C u cymecTByeT, Kak U B APYTHX CILIa-
Bax, BIIOTH 10 570°C. B oTinyme oT CIIaBoB ¢ OOJIbIIIEH

Data
centre

System of
detectors

Fourier chopper

" Background chopper

HRFD-High-Resolution
Fourier Diffractometer

Fig. 1. Schematics (left) and photo (right) of the HRFD diffractometer

Puc.2. Dpomronus ¢pazoBoro cocrapa criaBoB Fe—31 at. % Ga B npoliecce HarpeBa U MOCICAYIOIIETO OXJIaKACHUS
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Fig.2. The evolution of the phase composition of Fe-31 at. % Ga alloys during heating and subsequent cooling

It was found that the Fe ;Gag phase is present in the
initial as cast state of alloys with high gallium concentra-
tions of 32-35 at. % and its existence region is limited by
a maximum temperature of ~ 570 °C. An interesting fact is
that a preliminary decrease in the iron content in Fe ;Gag
is necessary for Fe,;Gag — a-FegGas transition to occur.
Therefore, this phase transformation occurs after prelim-

inary precipitation of the iron-rich L1, phase. Fe ;Gagq is
not detected during further cooling. Fe ;Gagq is absent in
the as cast state when the gallium content decreases to
31 at. %, but it precipitates during heating at ~ 425°C and
is present up to 570°C, as in other alloys. In contrast to
alloys with higher Ga concentration, intermetallic Fe ;Ga,
precipitates in the Fe—31 at.% Ga alloy during cooling at
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KOHUEHTpauuei B ciiase Fe-31 ar. % Ga H. A. ®eoopos, /I. H. I pozoanos, 10. H. Konau
unrepmeramnun  Fe;Gag  Beensercs

B mporecce oxnaxaeHus mnpu ~ 510°C,

npejtoTBpamas Bhenenne a-FegGas. MeToa Me4eHbIX HEUTPOHOB
Crarest 00 wuccnenoBanmsx «Com-

parative Study of Structures and Phase U ero HpHMeHeHI/Ie

Transitions in Fe—(31-35)Ga Alloys

by In Situ Neutron Diffraction» aBTO- }1 JIS (l)yHIlaMeHTa JBHBIX

poB T.H.Bepumaunoii, H.O.Camoii-

nosoii, C.B.Cymnukosa, A.M.Banary- 1

poBa, B.B.[lamaueroii, W.C.TonoBuna H HpHKHaHHI)IX I/ICCJ]EIIOBaHI/II/I

6puta omy6nmkoBaHa B 2023 1. B Journal of

Alloys and Compounds (https://doi. He#TpoHb! SBISIOTCA YHUKAIBbHBIM MHCTPYMEHTOM, IO3BOJISIOIINM

org/10.1016/j.jallcom.2022.167967). M3y4aTh CTPYKTYpYy BEIIECTBa Ha pa3HbIX MaciiTadax: OT HaHOYACTHI]
(1072 m) no aromubix saep (10715 m). XapakrepHslii pazmep uccieye-
MBIX OOBEKTOB M CHHCOK BO3MOYKHBIX IPOIIECCOB, MPOUCXOAALINX MPHU
MIPOXOXKJEHUN HEUTPOHOB Uepe3 BELIECTBO, ONPENEISIIOTCS UX YHEPTUEH.
CtpoeHne MOJIEKYNl U KPUCTAJJIOB MCCIIEyeTCs C TIOMOIbI0 HEUTPOHOB
Hu3kux sHepruit (Menee 0,03 3B), a cTpyKTypa aTOMHBIX s7€p U SACPHBIC
peaxknuu — B OCHOBHOM C ITOMOMIBIO Oosiee OBICTPBIX HEHTpOHOB. M3-3a
CBOCH 3JIEKTPOHEHTPATEHOCTH HEHTPOHBI 00MagaroT OOIBIION TTPOHNKA-
IOIIEH CHOCOOHOCTBIO, YTO JIeJIaeT BeChbMa IPHUBIEKATEIBHBIM HCIOJb-
30BaHNE HEWTPOHHOTO W3IIyYCHHMs Ul HEPa3pyIIArONIETO JIEMEHTHOTO
aHallnM3a, B JOCMOTPOBBIX KOMIUICKCAX M TPH HCCICTOBAHUN CKBAKUH
(HEHTPOHHOTO KapOTaXa).

~510°C, thus preventing the appearance N. A. Fedorov, D. N. Grozdanov, Yu. N. Kopatch
of another monoclinic phase, 0-FegGas.

In 2023, the Journal of Alloys and

Compounds published an article about the Tagged Neutron Method and Its
research “Comparative Study of Structures . .

and Phase Transitions in Fe—(31-35)Ga App]lcatlon for Fundamental
Alloys by In Situ Neutron Diffraction”

authored by T.N.Vershinina, N.Yu.Sa- and Applied Research

moylova, S. V. Sumnikov, A. M. Balagurov,

V.V.Palacheva, I.S.Golovin (https://doi.
org/10.1016/j.jallcom.2022.167967). Neutrons are a unique tool that allows one to study the structure of

matter at different scales: from nanoparticles (107 m) to atomic nuclei
(10715 m). The characteristic size of the objects that could be studied and
the list of possible processes that take place in interaction of neutrons
with matter are determined by their energy. The structure of molecules
and crystals is studied using low-energy neutrons (< 0.03 eV), while the
structure of atomic nuclei and nuclear reactions are mainly studied using
faster neutrons. Due to their electrical neutrality, neutrons have a high
penetrating power, which makes it very prospective to use neutron radia-
tion for nondestructive elemental analysis, in inspection complexes and in
geological research (neutron logging).

An important task in experiments with neutrons is to determine their
energy. In contrast to charged particles and y quanta, which with a fair-

—EI
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BaxHoil 3aaueli Ipu NOCTAaHOBKE HKCIEPUMEHTOB C
HEUTPOHAMU ABISIETCA ONpEENCHUE MX dHepruu. B otr-
JIMYUE OT 3apsHKCHHBIX YaCTHUIl M Y-KBAHTOB, KOTOPBIE C
JIOCTaTOYHO OOJIBIION BEPOSTHOCTBIO TEPSIOT BCIO CBOIO
OHEPIuro 1npu B3aHMOHeﬁCTBHH C YYBCTBUTCIIbHBIM 00b-
€MOM JIETEeKTOpa, HEHTPOHBI OOBIYHO OJHOKPATHO WM
MHOTOKPAaTHO PacCEMBAIOTCS B BEILECTBE IETEKTOpa, He
(dopMupyst BBIPQXKEHHOTO THKA ITOJHOTO MOIIOUICHUSI.
ITosTOMy [UIs1 HEUTPOHHOM CHEKTPOCKOIIMM Yalle BCETO
ncnonp3yercs meton Bpemenn npoiera (ToF), B koropom
SHEpPrus HEUTpPOHA BBIYMUCISECTCA MO BPEMEHH, MPOIIEa-
meMy ¢ MOMEHTa POXKICHUS HEHTpOHA/Hadana HeHTpOH-
HOTO UMITYJIbCA 10 PErUCTpaly MPOAYKTOB B3aUMOEH-
CTBHS IIPH M3BECTHBIX PACCTOSHHUAX MEXKIY MCTOYHHUKOM
HEHTPOHOB M HCCIETyeMbIM OOBEKTOM (IPOJIETHHIX Oa-
3ax). Jms peanuzanuu ToF cTposiTcst mMITyibCHBIE HCTOY-
HUKHU HEUTpoHOB, Takue kak UBP-2, UPEH, umnynbcHbie

AT THE LABORATORIES OF JINR

HEUTpOHHBIE reHepaTopsl. Ha cTarmoHapHbIX HCTOYHUKAX
YCTaHABJIMBAIOT IIPEPBIBATEIH ITyUKa.

ANBTEpHAaTUBON HMITYJIbCHBIM HCTOYHHUKAM MOTYT
OBITH yCTPOMCTBA, B KOTOPHIX POXJICHNE HEHTPOHOB ITPO-
UCXOJUT B PEAKIMU C BBUICTOM 3apsDKCHHBIX YaCTHUII, KO-
TOpBIE JIETKO 3aperucrpuposars. Haubomee mpocToit u
3¢ GEKTUBHON ISl UCIIONB30BaHMsI B TAaKUX YCTaHOBKAaX
apnsercs peakuus T(d, n)*He, Tak kak ee ceueHUE UMEET
APKO BBIPAXKEHHBIH MakcuMyM okojiio 100 k3B, ono mo-
CTaTOYHO BENUKO (OKOJNO 5 0), yIJIOBOE pacrpeneieHne
ee TPOJYKTOB OJIN3KO K M30TPOITHOMY Kak B C.II.M, TaK
U B JI.c. Poxparomuecs B 3TOM peaklMu HEUTPOHBI UMe-
10T 2Hepruto okonio 14 M»sB. Peructpauus a-yactuiibl,
HCITYIIEHHON OJHOBPEMEHHO C HEHTPOHOM, C IIOMOILBIO
MMO3UIIMOHHO-YYBCTBUTEIBHOIO  JIETEKTOpa  IO3BOJISIET
OIIPEAEINUTh HAIIPABICHHUE JIBIKCHUSI COOTBETCTBYIOIIETO
Helrpona. C 1MOMOIIbI0O BPEMEHHOTO MHTEpBaJa MEXKIY
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Y-IIETEKTOPbI

Fig.1. Scheme of the setup
with the implementation of TNM

ly high probability lose all their energy when interacting
with the sensitive volume of the detector, neutrons are usu-
ally singly or repeatedly scattered in the detector material
without forming a noticeable full energy absorption peak.
Therefore, for neutron spectroscopy, the time-of-flight
(ToF) method is most often used, in which the neutron en-
ergy is calculated from the time elapsed from the moment
of neutron emission/the beginning of a neutron pulse to
the registration of reaction products at known distances be-
tween the neutron source and the object under study (flight
bases). To implement ToF, pulsed neutron sources are being
built, such as IBR-2, IREN, and pulsed neutron generators.
Beam choppers are installed on stationary sources.

An alternative to pulsed sources can be devices in
which the production of neutrons occurs in a reaction with
the emission of charged particles that can be easily detect-
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ed. The simplest and most efficient reaction for use in such
devices is the T(d, n)*He reaction, since its cross section
has a maximum at about 100 keV, it is quite large (about
5 b), and the angular distribution of its products is close
to isotropic, as in center-of-mass system, as well as in lab
system. The neutrons produced in this reaction have an en-
ergy of about 14 MeV. Registration of an o particle emitted
simultaneously with a neutron using a position-sensitive
detector makes it possible to determine the direction of
motion of the corresponding neutron. The use of the time
interval between the detection of an a particle and the reac-
tion products in the test sample, together with information
about the position of the triggered element of the o detec-
tor, makes it possible to determine the spatial coordinates
of the point of interaction of the neutron with the nucleus.
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perucTparmell o-4acTHIl W MPOAYKTOB PEAaKIMH B FC-
cregyemMoM oOpasre ¥ WHPOPMAIUH O MOJIOKEHUH Cpa-
0OTaBIIEro 3IeMEHTa 0-ACeTEKTOpa MOXKHO OIPEICITUTh
MIPOCTPAHCTBCHHBIC KOOPIMHATHI TOUYKH B3aHMMOJCHCTBHUS
HEHTPOHA C SIPOM.

B skcmeprMeHTe 10 UCCIICIOBAHHUIO PACCESHIS HEll-
TPOHOB Pa3HHIIA BO BPEMEHHU MKy CpadaThIBaHUEM - U
HEHTPOHHBIX JETEKTOPOB ITO3BOJISICT OMPENCIUTH HEp-
THIO 3apEerHMCTPUPOBAHHBIX YaCTHI] — pEajn30BaTh Me-
tog ToF, aHamOrHMYHBIA PUMEHIEMOMY Ha MMITYJIbCHBIX
ucrtoyHuKax. TUNHYHAs cXeMa YCTaHOBKH, B KOTOPOH pe-
anmu3yeTcs o0CykKaacMasi METOIMKa (METOJ] MEYCHBIX HEH-
TpoHoB, MMH), nmpuseznena Ha puc. 1.

B JIaGoparopuu HeliTponHol (puzuku um. . M. dpan-
ka ¢ 2014 r. paboraer komutadbopanuss TANGRA (Tagged
Neutrons & Gamma Rays), 3aHuMaromascss u3yueHuem
HEUTPOH-SJACPHBIX PEAKIUNA C HCIOJIb30BAHUEM METO/a
MEYEHBIX HEWTPOHOB, IMOMCKOM HOBBIX ITyT€H HCIIOIB30-
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BaHUS HEHTPOHHBIX METO/IOB B (PyHIaMEHTANBHBIX U TIPHU-
KIITHBIX UCCIeoBaHUAX. [IpHOpUTETHRIM HAIIpaBICHUEM
pabOTHI ABISIETCS TONTYICHUC SIICPHBIX TaHHBIX.

3a mpomreAmMe Tombl Koyutaboparuei ObUIO  ITo-
CTaBJICHO 3HAYUTEJILHOE YUCIIO IKCIIEPUMEHTOB 110 U3Me-
PEHUIO YITIOBBIX paclpeeNieHUi U BBIXOIOB y-U3TyUeHHUS,
HCITyCKaeMOTro MPOAYKTaMU HEHUTPOH-AJIEPHBIX PEeaKIni.
B kxagecTBe NCTOUYHMKA MEUCHBIX HEUTPOHOB MTPUMEHSIICS
koMmrakTHblil D-T reneparop MHI-27; nns perucrpauun
y-KBaHTOB HCIIOJIH30BAHCh KaK KOJNBIIEBBIC CHCTEMEI, CO-
CTOSILIIME U3 CUUHTHILUISIMOHHBIX AeTekTopoB Nal u BGO,
MO3BOJISIONINE U3MEPATh YINOBBIC PACHpEeNICHUs y-u3-
JIYYCHHUS U1 HanOOJiee MHTCHCHBHBIX IIEPEXOJ0B, TaK U
netexTop u3 ceepxunctoro repmanus (HPGe), mpumens-
eMBIH TSI W3MEPEHUs] BBHIXOJOB MHTEHCHBHBIX M JIOCTa-
TOYHO CIIAOBIX y-THHUH. CXeMBl YCTAaHOBOK IPUBEICHBI
Ha puc.2.

Puc.2. Cxembl 5KCIIEpUMEHTATIBHBIX YCTAaHOBOK, UCTIONB3yeMbIX Kortaboparueii TANGRA. Bee pasmeps! mpruBeieHBI B MIJUTUMETPaX

Oo6pa3er

Nal

— Oo6pasern
]

Konnumarop

Fig.2. Schemes of experimental setups used by the TANGRA Collaboration. All dimensions are given in mm

In an experiment to study neutron scattering, the dif-
ference in time between the operation of o and neutron
detectors makes it possible to determine the energy of de-
tected particles — to implement the ToF method, similar
to that used on pulsed sources. A typical setup scheme
in which the discussed technique is implemented (the
tagged neutron method, TNM) is shown in Fig. 1. Since
2014, the TANGRA (TAgged Neutrons & Gamma RAys)
Collaboration has been working at FLNP JINR, which
studies neutron-nuclear reactions using the tagged neutron
method, searching for new ways to use neutron methods
in fundamental and applied research. The priority area of
work is the acquisition of nuclear data.

Over the past years, the Collaboration has carried
out a significant number of experiments to measure the

Kl

angular distributions and yields of y radiation emitted by
the products of neutron-nuclear reactions. The ING-27
compact D-T generator was used as a source of tagged
neutrons; both ring systems consisting of Nal and BGO
scintillation detectors, which make it possible to measure
the angular distributions of y radiation for the most intense
transitions, and a high-purity germanium (HPGe) detector
were used to measure the yields of both intense and rather
weak y lines. The diagrams of the setups are shown in
Fig.2.

The usage of TNM allows one to separate useful
events associated with reactions in the sample from back-
ground events arising due to the interaction of neutrons
with the structural elements of the facility using time win-
dows.
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[Ipumenenne MMH 1no3BosiieT OTAENATH MOJE3HBIE
COOBITHSI, CBSI3aHHBIE C PEAKIUsIMHU B oOpasiie, oT (oHo-
BbIX, BO3HUKAIOIIMX M3-32 B3aUMOJEHCTBUS HEUTPOHOB
C KOHCTPYKOUOHHBIMU JJIEMCHTAMU YCTAHOBKH, C ITOMO-
IO BPEMCHHBIX OKOH.

B xoze nanpHeiiiieit 00paboOTKH U3 SHEPreTHYECKUX
CIIEKTPOB )-KBaHTOB, MMOCTPOCHHBIX Ha OCHOBE OTOOpaH-
HBIX IO BPEMCHU CO6LITHﬁ, HM3BJICKAIOTCA BBIXObI U YTJI0-
BbIE pacmpenenenus (puc. 3).

Hccnenyemble HAME apaMeTpbl p-U3Ty4eHHs MOTYT
OBITh HWCIIOJBb30BAHBI Ul TECTHPOBAHMS KOPPEKTHOCTH
MOJISITPHOTO OMHUCAHUS HEHTPOH-SACPHBIX peakmuid [5].
HaGop ucnyckaembix B peakiusx (N, xy) y-KBaHTOB YHHU-
KaJICH U1 KaXXI0T0 Apa U MOXKET 6BITI) HUCIIOJIB30BaH AJIsL
UICHTU(HUKALUH SJIEMEHTOB U JIaXKe U30TOIMOB. JTO Onpe-
OCIICT BOCTpe6OBaHHOCTL MMOJIy4yaceMbIX HaMWU JaHHBIX
JUISl Pa3BUTHSI METOJMKH OBICTPOTO HEpa3pyIIaoIIero dJe-
MeHTHOTO aHayiu3a. B pamkax npoekra TANGRA odop-

Puc.3. DHepreTUYECKUe CIEKTPHI BBICOKOTO paspermenus s “°Fe (N, xy) (cesa), yIIoBbIe PaCTIpeIeTEHUS TS IBYX
HanboJee MHTCHCUBHBIX y-JIMHUI B CPAaBHEHHU C APYTHUMH pabotamu (cripaBa). [lomydeHHbIC HAMU PE3yIbTaThl OITyOIMKOBAHBI B [4]
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Fig.3. High-resolution energy spectra for 3°Fe (n, xy) (left), angular distributions for the two most intense y lines compared to other

studies (right). Our results were published in [4]

In the further data processing, yields and angular dis-
tributions are extracted from the y quanta energy spectra
filled on the basis of time-selected events. An example of
the obtained results is shown in Fig. 3.

The parameters of y radiation studied by us can be
used to test the correctness of the model description of
neutron-nuclear reactions [5]. The set of y quanta emitted
in reactions (N, xy) is unique for each nucleus and can be
used to identify elements and even isotopes. This deter-
mines the relevance of our data for the development of
a technique for fast nondestructive elemental analysis.
Within the framework of the TANGRA project, two arecas
of applied works were formulated. At present, the team
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is assembling a setup for measuring the cross sections of
y-ray radiation, which will later be used to create a data-
base similar to CAPGAM, but for fast neutrons. Then, the
method of position-sensitive elemental analysis will be
created and tested on the same setup. Another line of re-
search is the creation of a compact mobile unit for measur-
ing the concentration of carbon and other elements in soils,
as well as the corresponding methodology. Information
on the chemical composition of soils is important for the
intensification of agriculture and ecology, but the tradi-
tional methods of obtaining it are chemical ones and are
associated with labor-intensive sample preparation. The
use of nuclear methods, and, in particular, TNM, makes
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MIJIOCH JBa HANpaBJICHUS NMPUKIATHBIX paboT. B HacTto-
sIee BpeMsl KOJUICKTUB 3aHMMACTCsI COOPKOI yCTaHOBKU
JUTSL U3MEPEHUsI CEUEHUH U3TYyUYEHUs y-KBAaHTOB, KOTOpPbIE
BITOCJICACTBUU OYyIyT MCIONB30BAHBI JJISI CO3IMaHUS 0a3bl
nmaHHbIX, aHamorungHod CAPGAM, HO mist OBICTPBIX HEM-
TPOHOB. 3aTeM Ha ATOH K& YCTaHOBKe OyleT CO3aBaThCst
U TECTUPOBATHCS METOIMKA [TO3UIIMOHHO-UYBCTBUTEIBLHO-
ro JIEMEHTHOTO aHAJIHM3a.

Jpyrum HarpaBlieHUEM MCCIIEAOBAaHUMN SIBISIETCS CO-
3AHKE KOMITAKTHOW MOOWJIBHON yCTAHOBKH ISl U3MEPE-
HUS KOHIIEHTPAIUH YIJIEpo/ia U APYTUX 3JIEMEHTOB B MOY-
Bax, a TAaK)Ke COOTBETCTBYIOIIEH MeToquku. MHpopmanms
0 XMMHYECKOM COCTaBE TOYB BaKHA Ui MHTEHCH(UKA-
MU CEJTBCKOTO XO3SMCTBa M JKOJIOTHU, HO TPaJUIIMOH-
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HBIE METOJIbI €€ MOJTYy4eHHsS — XUMHUYECKNE — CBSI3aHBI
C TPYAOEMKOH MPOOONOATroTOBKOU. [TprMeHeHHE SICPHBIX
METOZIOB, U B uacTHocTH MMH, 1o3BOJIsI€T N30aBUTHCS OT
9TOTO TPYAOEMKOTO 3Tala M CyIIECTBEHHO YCKOPHUTH W3-
Mepenust. JlononHurensHbIM npeumyiectsoM MMH sB-
JSIETCSl BO3MOYKHOCTh CTPOUTH IIyOWHHBIE MPOQHIH KOH-
LEHTpAIUU AIIEMEHTOB, pa3/ielsas BpeMEHHbIE CIIEKTPhI Ha
KOMIIOHEHTHI. [IpuMepHas cxema MOOMIBHONW yCTAaHOBKH
JUISL 2JIEMEHTHOTO aHaJIN3a TO0YB HETMOCPEICTBEHHO B IO-
Jie, a TaK)Ke MPUMep BBIZCICHUS BKIJIAJOB COOBITHIH € pas-
HBIX TNIyOHH NpHUBe/IeHbI Ha puc. 4. Pe3yibrarsl HauaJIbHO-
TO 3Tama dTUX paboT OIMyOIMKOBAHE B [0].

[Ipu pa3paboTke MOOHMIBHOH YCTAaHOBKH TpeOyeTcs
pPeUINTL MHOXCECTBO 3ajay: HeO6XOJII/IMO OLICHUTH BJIH-

Puc.4. KoncTpykiust MOOMIBHOM yCTaHOBKH JJIs SIEMEHTHOTO aHAJIM3a MOoYB (cieBa),
MIPUMEp ONPEENICHHUs KOHIIEHTPALMK YIVIEPO/ia Ha Pa3HbIX IIyOHHAX C IIOMOIIBIO PA3JIOKEHHs BPEMEHHOT'O CIIeKTpa (Crpasa)
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Fig.4. The design of a mobile unit for elemental analysis of soils (left), an example of determining the concentration of carbon at

it possible to get rid of this time-consuming stage and
significantly speed up measurements. An additional advan-
tage of TNM is the ability to build depth profiles of ele-
ment concentrations by dividing the time spectra into com-
ponents. An exemplary scheme of a mobile setup for ele-
mental analysis of soils directly in the field and an example
of highlighting the contributions of events from different
depths are shown in Fig. 4. The results of the initial stage of
these works were published in [6].

When developing a mobile setup, it is important to
solve many problems: it is necessary to evaluate the ef-
fect of soil moisture and density on the data obtained, to
choose the most optimal way to measure these values, and
to learn how to separate the contributions of organic and
inorganic substances to the total carbon concentration. So

different depths using the decomposition of the time spectrum (right)

far, there are no grounds to consider these problems un-
solvable.

TANGRA is not going to stop at research and practical
application of reactions (N, xy). We have already set up an
experiment to study the elastic and inelastic scattering of
neutrons on carbon, in which the angular distributions of
neutrons were measured [7]. At present, we continue to ac-
cumulate data for a more accurate study of the Hoyle state
in 12C. The most correct information about it is necessary
for more accurate modeling of stellar nucleosynthesis. The
Collaboration also plans to explore the reactions (n, 2n),
(n, p), (n, @), which are a valuable source of information
about the structure and shape of atomic nuclei.
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SHUE BIAXHOCTH W IUIOTHOCTH TIOYBBI Ha TOydaeMble
JaHHBIE, BEIOpaTh HamboJee ONTHMATBHBIA CITOCO0 M3Me-
pEHUS TUX BEIWYMH, HAYYUTHCS PA3AEIATh BKIAIBI Op-
TaHUYECKUX M HEOPTaHWYECKHX BEIIECTB B OOIIYIO KOH-
LeHTpaumio ymiepona. IToka HeT 0OCHOBaHMI CUUTATh ITH
3aJ]a41 HEPa3pELUINMBIMH.

TANGRA He coOupaeTcst ocTaHaBIUBAaTHCS Ha UCCIIe-
JIOBAaHWU M MPAKTUIECKOM NMPUMEHEHHH TOJIBKO pEaKInit
(n, xy). Hamu y»xe OBbIT TOCTaBIIEH SKCTIEPHAMEHT TI0 HCCITe-
JIOBaHMIO YIPYTOTO M HEYIPYTOro PaccesHusl HEUTPOHOB
Ha yIJIeposie, B KOTOPOM M3MEPSUTHCH YIIIOBBIE paclipese-
JICHWUSI HEUTPOHOB [ 7], B HAaCTOSIIee BPeMs MBI TIPOJIOIIKa-
€M HaKOIUICHWE JaHHBIX ATl 00jee TOYHOIo MCCIeoBa-
Hus coctosHus Xoiina B 12C. MakcuMalbHO KOppEKTHas
nHpOpMaLUI 0 HEM HeoOXomuma Jiisl 6ojee TOYHOTO MO-
JIETTMPOBAHMS 3BE3HOTO HyKJIEOCHMHTe3a. Tarke B Iia-
HaX KOJUTa0Oopanuu MccienoBats peakuuu (N, 2n), (N, p),
(n, &), ABISATOIINECS TICHHBIM UCTOYHHKOM HH(POPMAITIUH O
CTPYKType 1 (hOpMe aTOMHBIX SIAEP.
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CECCUW NKK ONAN
MEETINGS OF THE JINR PACS

57-a ceccusa [lporpaMMHO-KOHCYNLTaTUBHOIO
KomMuTeTa no (pu3MKe KOHOEHCUPOBAHHLIX cpen
coctoAnack 15-16 uwoHA nopa npeaceAaTenibCTBOM
npodeccopa [.J1.Haas.

Mpencepnatens MNKK npencrasun 0630p BbINOMHEHUS
pekomeHgauun npegbiaylen ceccumn [NKK, kacarowwmxcs
nccnegosaHuin ONAN B obnactv pmsmkm KOHAEHCMPOBAH-
HbIX cpen. Buue-anpektop OUAN 1. KoctoB nponHdopmu-
posan KK o pesontounn 133-1n ceccun YyeHoro coBeTa
OUAN (dpeBpanb 2023 r.) n pewerusx KM OUAN (mapt
2023 r.).

MKK 3acnywan goknagbl 0 NnpoekTax, npeanaraembix
Anst BkntoyeHus B NpobnemMHo-TeMaTuyecknii nnaH Hayy-
HO-MCcCnefoBaTenbCKMX paboT 1 MexayHapogHOro coTpya-
HuyectBa ONAN ¢ 2024 r. MKK nopaepxan npennoxe-
HUst 06 OTKPBITUKU KPYMHOTO MHAPACTPYKTYPHOro MpoekTa
«MMNyNbCHBIN UCTOYHWK HEWTPOHOB M KOMMIEKC CMEKTPO-
MEeTpOB» 1 nNpoekTa «Pa3BuTue nccnegosarensckon saep-
Hou ycTtaHoBkM MIBP-2 ¢ KOMMMIeKcoM KpuoreHHbIX 3ames-
nuTenen HemTpoHoB» Ha 2024—2028 rT., NnpeAcTaBneHHble
E.B. blyarnHbiM. OCHOBHOW LENbl0 MPOEKTOB SBMSETCSA
nosblweHne 3peKTMBHOCTU ncnonb3osaHma NAY NBP-2
B X04e peanusauuun nporpaMmMbl 3KCNepuMeHTanbHbIX 1C-
crnepoBaHUi, a Takke obecnedyeHue aKcnyaTaluMoHHOM
HagexHocTn 1 6e3onacHOCTU peakTopa.

MKK pekomeHaoBan oTKpbITh NPOEKT « HOBbIN nepcnekx-
TUBHbIA UCTOYHUK HEMTPOHOB B OUVAN», npeacTaBneHHbIn
M. B. BynaBuHbiM, Ha 2024—2028 rr. B cooTBeTCTBUM C NNa-

The 57th meeting of the Programme Advisory
Committee for Condensed Matter Physics was held on
15-16 June. It was chaired by Professor D.L. Nagy.

The Chair of the PAC presented an overview of the
implementation of the recommendations made at the previ-
ous PAC meeting concerning the JINR research in the area
of condensed matter physics. JINR Vice-Director L. Kostov
informed the PAC about the Resolution of the 133rd ses-
sion of the JINR Scientific Council (February 2023) and
the decisions of the Committee of Plenipotentiaries of the
Governments of the JINR Member States (March 2023).

The PAC heard the reports on projects to be includ-
ed in the Topical Plan for JINR Research and International
Cooperation from 2024. The PAC supported the proposal
to open a new large infrastructure project “Pulsed neutron
source and spectrometers” and a project “Development
of the IBR-2 facility with a complex of cryogenic neutron
moderators” for 2024-2028, presented by E.Lychagin.
The main objective of the projects is to increase the ef-
ficiency of the use of the IBR-2 nuclear research facility
in implementing the experimental research programme, to
ensure the operational reliability and safety of the reactor.
During the period of implementation of the projects, scien-
tific and technical support services will be provided to en-
sure the safe operation of the reactor facility, and a large
amount of scientific and technical work and experimental
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Hamu paboT NPoBOASTCS CrieayoLmMe Hay4YHo-UccrnenoBa-
TENbCKME N OMbITHO-KOHCTPYKTOPCKME paboTbl: UCCneno-
BaHWe OUHaMUKM NynbCUpyloLLero peakTtopa, paspaboTka
HUTPUA-HENTYHNEBOrO TOMMMBA U TBIMIOB HA €ro OCHOBE,
ONTUMMU3aUNS KOHCTPYKLMN MOAYNATOpa pPeaKkTUBHOCTU U
Kopryca peakTopa B 4acTW CHWDKEHMWS TEMNMOBbLIX HArpy3oK
1 hopMOn3MEHEHMS, pa3paboTka 1 BbINMOMHEHNE NEPEYHS
HWNOKP B obocHoBaHMe pa3paboTkyM 3CKM3HOro npoekTa,
BKIMOYasi OCHOBHbIE CUCTEMbI PEAKTOPHOWN YCTAaHOBKU, KOM-
NrneKkc KPUOTEHHbIX 3amennutenen, pa3paboTka Hay4yHON
nporpammbl 1 KOMMIEKca CNeKTPOMETPOB Ha ee OCHOBe.

MKK nogaepxan npeanoxeHve o6 OTKPbITUM MPOEK-
Ta «Hay4Ho-meToaM4Yeckne nccrnenoBaHus U paspaboTku
AN M3ydeHUs KOHOEHCUPOBAHHbIX Cpen Ha HEWTPOHHbIX
nyykax VBP-2», npeacrtasneHHoe B.W.BbogHapyykoMm, Ha
2024-2028 rr. lMpoeKT HanpaBneH Ha yny4lleHue napame-
TPOB M MPOU3BOAUTENBHOCTU 3KCMEPUMEHTamNbHbIX yCTa-
HOBOK, pacluMpeHne obnacti UX NPUMEHEHUsl, a Takke
pa3paboTKky UX SIEMEHTOB U y3r10B.

MKK nogaepxan oTkpblTue npoekta «MccnegosaHus
PYHKLMOHAmNbHbLIX MaTepuarioB U HaHOCUCTEM C UC-
NMonb30BaHNMEM pPaCCEesiHUST HEWTPOHOBY» W MOAMPOEKTOB
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«WccnepoBaHme CTpyKTypbl Y AUHAMUKU (DYHKLMOHAMNBHbIX
mMartepuanoB 1 HaHOCUCTEM Ha 6ase KoMMrekca CnekTpo-
mMeTpoB peaktopa WBP-2», «Paspabotka cnektpomeTpa
Heynpyroro paccesHusi HeMTPOHOB B obpaTHO reoMeTpum
Ha peaktope WBP-2», npenctaenenHbix [.11.KosneHko,
ans nx BbinonHeHus B 20242028 rr. NMKK otmeTnn, y4to pe-
3ynbTaThl UICCNEAOBaHWI aBTOPOB MPOEKTOB, NOyYEHHbIE C
Havyana 2021 r., noka3anu BbICOKYI0 3¢pEKTUBHOCTb METO-
[a paccesiHnsi HEWTPOHOB A1 PELLUEHNS BbILLEONNCAHHbIX
3agad. Mo utoram pabot onybnukoBaHo 6onee 300 Hayu-
HbIX paboT, NonyyYeH oguH NaTeHT u NATb Nnpemunii OUAN.

MKK pekomeHgoBan OTKpbITb nNpoekT «HaHobrodo-
TOHUKa», NnpeacTasneHHbln . M. Ap3ymaHsiHoM, Ha nepuog
2024-2028 rr. TIKK nocuntan wmccnegoBaTenbCKyo Mnpo-
rpamMmy npegraraeMoro HoOBOro NpPoeKkTa NepCcnekTUBHON U
COBPEMEHHOW, MMEIOLLEN MEXANCLMNIMHAPHBIN XapaKkTep
1 HanpaBfieHHON Ha peLleHne Kak pyHaaMeHTanbHbIX, TakK
1 npuknagHeix 3agad. MNMKK nprueetcTBoBan Hadvano 6onee
TECHOro COTpyAHMYeCTBa No 3TMM TeMam ¢ apyrumu nabo-
patopusimm OUNAN, a Takke ¢ BHELLUHUMY BUOMEANLINHCKU-
MW OpraHusaumnsimu.

Iy6Ha, 15-16 utonst. 57-s1 ceccust [IporpaMMHO-KOHCY/IBTaTUBHOTO KOMHTETA 10 (hH3MKE KOHICHCHPOBAHHBIX CPeJl

Dubna, 15-16 June. The 57th meeting of the Programme Advisory Committee for Condensed Matter Physics

studies related to the commissioning of the cryogenic mod-
erator complex will be performed.

The PAC recommended opening a project “The new
advanced neutron source at JINR” for 2024-2028, present-
ed by M.Bulavin. In accordance with the work plans, the
following research and development work is being carried
out: study of the pulsed reactor dynamics, development of
neptunium nitride fuel and the fuel rods based on it, op-
timization of the design of the reactivity modulator and
the reactor vessel in terms of reducing thermal loads and
shape changing, development and implementation of a list
of R&D to support the development of a preliminary design,
including the main systems of the reactor facility, a com-
plex of cryogenic moderators, development of a scientific
programme and a complex of spectrometers based on it.

The PAC supported the proposal on opening a proj-
ect “Scientific and methodological research and develop-
ments for condensed matter investigations with IBR-2 neu-
tron beams” for 2024-2028, presented by V.Bodnarchuk.
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The project is dedicated to improving the parameters and
performance of experimental setups, expanding the scope
of their applications as well as to the development of their
elements and components.

The PAC supported the proposal on opening a proj-
ect “Investigations of functional materials and nanosys-
tems using neutron scattering” with the subprojects “Study
of the structure and dynamics of functional materials and
nanosystems at the IBR-2 spectrometer complex” and
“Development of an inelastic neutron scattering spectrome-
terin inverse geometry at the IBR-2 reactor” for 2024—-2028,
presented by D.Kozlenko. The PAC noted that the results
of the authors, obtained since the beginning of 2021, have
demonstrated the high efficiency of neutron scattering for
the successful solution of the above-described problems
and have resulted in more than 300 research papers and
one patent. The high research quality has also been recog-
nized with five JINR prizes.




CECCUWN NKK ONAN

MKK pekomeHngoBan npognutb NpPoekT «HoBble no-
NYNpOBOAHUKOBbIE MNpubOopbl Ans (PyHAAMEHTanbHbIX U
npuKnagHblX nccnegoBaHuiny, npeactaeneHHbin I A. Wen-
KoBbIM, Ha nepuopg 20242028 rr. MKK oTmeTn BbICOKYHO
KBanudrKaumno y4acTHUKOB NPOEKTa, a Takke MHOroneT-
HWIA ONbIT MEXAYHapOOHOro COTpyAHUYecTBa U AesATenb-
HOCTU B pamkax konnabopauun Medipix. MNMpeanaraemsble
paboTbl B OCHOBHOM HamnpaeneHbl Ha co3gaHne CoOCTBEH-
HOro MMKpo4YMNa 1 NPOM3BOACTBO HOBbIX 3HEPrOYYBCTBU-
TenbHbIX NOMYNPOBOAHUKOBbLIX AETEKTOPOB U PEHTreHorpa-
dryecknx annapaTos.

MKK nogaepxxan npoanexHne npoekta «lpeunsnoHHas
nasepHas MeTpOrornst Ans yCKopuTenen n OeTEKTOPHbIX
komnnekcos (MNN)», npeacrasneHHoro M.B.J186nuHbIMm,
Ha nepuog 2024-2028 rr. NpegnoxeHHble paboTbl — npo-
OOImKeHne TeKyLlero npoekTa, peanu3yemoro Ansi Kom-
nanpepHoro komnnekca NICA. Llensmu npoekta siBns-
I0TCS, BO-MEPBbIX, OOMrOCPOYHbLIA MOHUTOPUHI HaKIoHa
3eMHoV noBepxHocTu nopg yckoputenem NICA n BnvsiHMA
MUKPOCENCMUYECKNX LLYMOB, BO-BTOPbIX — CO34aHUE CETU
WHKINIMHOMETPOB B parioHaxX CENCMUYECKON akTUBHOCTMU.

MKK pekomeHgoBan npognute npoekT «Passutue
TEXHUKM 3KCTIEPUMEHTA U NpUKNagHble MCCrneaoBaHUs Ha
MOHOXpOMaTmyecknx nyykax nosmTtpoHoB (MAC)», npea-
ctaBneHHbln A.A.CngopuHbiM, Ha nepuog 2024-2028 rr.
MKK otmeTnn Bbicokyto BocTpeboBaHHOCTL MeTogos MNAC,
B TOM 4ucrie MeToAa AOMMEPOBCKOrO YLUMPEHUSA aHHUIM-
NAunoHHOM nuHum (OYAI) Ha nyyke, a Takke CreKTPOCKOo-
NN BPEMEHU XM3HW aHHUrMNsauum nosutponus (PALS)
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B Kraccuyeckon noctaHoBke. Peanu3auumsi nporpammel,
npeacTaBneHHoOW B MNPOeKTe, BbIBEAET WCMONb3yeMyto
YCT@HOBKY Ha Ka4yeCTBEHHO HOBLIA YPOBEHb, OTKpbIBas
BO3MOXHOCTN AN 3KCMEePUMMEHTanbHbIX UCCneaoBaHui B
obnactn r3NKN KOHAEHCUPOBAHHOTO COCTOSHUSA U MaTe-
pvianoBefeHus.

MKK pekomeHgoBan oTkpbITb NpoekT «CosaaHune 1 pas-
BUTME TECTOBOW 30Hbl AN METOAMYECKMX UCCNenoBaHui
[OETEKTOPOB Ha NMHENHOM yckopuTere anekTpoHoB B JTAM»,
npenctaeneHHbin C. AGy Onb-A3momMm, Anst ero peanusauum
B 2024—2028 rr. MpoeKT HaueneH Ha NpoBefeHne aKcnepu-
MEHTarbHbIX UCCNEeNOBaHWUIA Ha NMy4YKax YCKOPEHHbIX 3rek-
TpoHoB yckoputens Linac-200. [1ga kaHana Linac-200 Oy-
OyT MCMNoNb30BaTbCa Ans TEeCTMPOBaHWA 0bopyaoBaHus, a
Takke AN NpuknagHbIX 1 obpasoBaTenbHbIX Lenen.

MKK noppepxan oTKpbITME nNpoekTa «3awmTta ot u-
3MKO-XMMUYECKNX CTPECCOB C MOMOLLbH GEMNKOB TUXOXOO0K
(TARDISS)», npeactaBnernHoro M.T1.3apybuHbim. KK
OTMETMI aMBULIMO3HOCTb Liener n3y4yeHus pagmno- n Kpuo-
NPOTEKTOPHbIX CBOMCTB Benka Dsup B XMBbIX cucTemax u
in vitro, a Takke pas3paboTKM MOOEMbHLIX XMUBbIX CUCTEM
C MHOyUMpOBaHHOM akcnpeccuer 6enka Dsup v co3gaHus
BbICOKOTEXHOMOMMYHbIX MaTepuarnos, MOAM(ULNPOBAH-
HbIX 3TUM OenKkom.

MKK pekomeHgoBan OTKpbITb MpoekTbl «Moneky-
NSpHblE, rEHETUYECKME U OpraHu3MeHHble adekTbl no-
HU3UPYIOLLUMX W3MYyYEHUIN C PasnuyHbIMU DPUINYECKNMU
xapaktepucTtukammn» n «MccnegosaHus B obnactv pagua-
LUMOHHON 6rodurankn 1 actpobuonorumy, npencraBneH-

The PAC recommended opening a new project
“Nanobiophotonics”, presented by G.Arzumanyan, for
2024-2028. The PAC considered the research programme
of the proposed new project as promising and modern, in-
terdisciplinary in nature, and aimed at both fundamental
and practical studies. The PAC welcomed the start of closer
collaboration on these topics with other JINR Laboratories
and with external biomedical organizations as well.

The PAC recommended extending the project “Novel
semiconductor detectors for fundamental and applied re-
search”, presented by G.Shelkov, for the period 2024—
2028. The PAC noted that the project team is highly qual-
ified and has a long-term experience in international co-
operation and activities within the Medipix Collaboration.
The proposed activities mainly focus on the development
of the in-house microchip and the manufacture of new en-
ergy-sensitive semiconductor X-ray image detectors and
devices.

The PAC supported extension of the project “Precision
laser metrology for accelerators and detector complexes
(PLI)”, presented by M.Lyablin, for 2024-2028. The pro-
posal is a continuation of the ongoing support project for
the NICA collider complex. The project has two goals: first,
long-term monitoring of the surface under the NICA ac-
celerator and of the influence of microseismic noise, and
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second, the installation of a network of inclinometers in the
regions of seismic activity.

The PAC recommended extending the project
“Development of experimental techniques and applied re-
search with slow monochromatic positron beams (PAS)”,
presented by A.Sidorin, for 2024-2028. The PAC noted
the high demand for PAS methods, including the Doppler
broadening of the annihilation line (DBAL) method on a
beam as well as the positron annihilation lifetime spec-
troscopy (PALS) method in the classical formulation. The
implementation of the programme presented in the project
will bring this facility to a qualitatively new level, opening up
new opportunities for experimental research in the field of
condensed matter physics and materials science.

The PAC recommended opening a project “Design
and development of a test zone for methodological stud-
ies of detectors at the linear electron accelerator in DLNP”,
presented by S. Abou EI-Azm, for 2024-2028. The project
is dedicated to experimental studies with accelerated elec-
tron beams of the Linac-200 accelerator. The two channels
of Linac-200 will be used for equipment testing and for oth-
er applied and educational purposes.

The PAC supported opening a project “Protection
against physical and chemical stresses with tardigrade
proteins (TARDISS)”, presented by M.Zarubin. The PAC
noted the ambitious goals of studying the radio- and cryo-




CECCUN NKK ONAN

Hble 1. H.Jlo6aveckum 1 A. B. YkoBbIM COOTBETCTBEHHO,
Ha nepuog 2024—2028 rr. Llenbto nepBoro n3 aTnx npoekx-
TOB SIBMSIETCH U3yYeHNe 3aKOHOMEPHOCTEN U MEXaHU3MOB
MOMEKYNSIPHO-reHETUYECKOrO 1 OPraHM3MEHHOIO AeNCTBUS
VNOHU3MPYIOLLUX U3MYYEHUIA C pasnnYHbIMU (OU3NYECKMMU
xapakTepuctukamm. BTopoin npoekT HanpaeneH Ha pelue-
HVe psga dyHOameHTanbHbIX Npobnem pagnobuonornm u
acTpobuonoruu, a Takke NPakTUYeCcKnx 3afad, CBA3aHHbIX
C pas3BUTUEM paanaLMOHHON MEeQULIHDI.

MKK noppepxan npeanoxeHne o6 OTKPbITUN MPOEK-
ToB «PaguaunoHHasi CTOMKOCTb MaTepuarnoB K BO3Aew-
CTBUIO BbICOKOMHTEHCUBHBIX MYYKOB TSDKENbIX WOHOBY
n «HaHokOoMno3nTHble ©  (PyHKLMOHANbHbBIE TPEKOBbLIE
membpaHbl», npeactaeneHHoe [M.10. Anenem, ans mx pe-
anusaunm B 2024-2028 rr. lNepBbli NPOEKT HanpasrneH
Ha CUCTEMATUYECKOE WU3yYeHWe CTPYKTYpPHbIX 3PeKToB,
BbI3BaHHbIX ObICTPbIMU TSXKENbLIMX MOHAMK B MaTepuanax,
NepcneKkTUBHbIX ANs S4epHbIX U HaHOTEXHONOrMYECKMX
NPUMEHEHWI, B LeNsiX BbiIBNEHNst OyHOAAaMeHTanbHbIX Me-
XaHU3MOB W onpefeneHnst cybrnmKoceKyHLHOW KUHETUKU
BO3HMKaloOLWMX BO3OYyxaeHuin. BTopon npoekT, kacaroLwmn-
csl TpekoBbiX MembpaH (TM), OeMOHCTpUpYeT NpuMepbl
NMPOMbILLSIEHHOTO NMPUMEHEHUS MOHHO-TPEKOBbLIX TEXHOJO-
rui. TIKK nocuntan ocobeHHO BaXHbIM npuMeHeHne TM
B obrnactu GuoTexHormormin n B MeguuuHe. Pesynbtathbl
npoekTa OyayT BKNtOYaTb BHEAPEHWE HOBbIX U pasBuUTuE
cyLlecTByoLmMX cnocoboB Mogudmkauum membpaH ans
Npov3BOACTBA KOMMO3UTHbIX U mbpuaHbix TM ansa uene-
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BOrO NPUMEHEHMS B HAHOIIOUAMKE, CEHCOPHBLIX TEXHOIO-
TMSX, 3eN1EHON SHepreTuke n GruomeguumnHe.

MKK npuHAn K cBegeHuo MUCbMEHHblE Mpearioxe-
HUS 06 OTKPbITUM UNU NPOANEeHUN npoekToB «MeTtoapl
BbIYUCIINUTENBHON OU3MKN AN UCCNefoBaHUS CITOXHbIX
cuctem» Ha 2024-2026 rr., «CnoxHble martepuanbiy,
«Matematnyeckne mopenu  CTaTUCTUYECKOW  (OU3UKK
CNOXHbIX CUCTEMY», «HAHOCTPYKTYpbl U HAHOMaTepuanbly,
«MeToabl KBaHTOBOW TEOPWM MOMS B CMIOXHBLIX CUCTEMAX»
Ha 2024-2028 rr. KK pekomeHaoBan OTKPbITb MK Mpo-
ANVTb 3TV NPOEKTbI Ha 3asiBIIEHHbIE Neproabl.

MKK ¢ wuHTepecom 3acnywan HayyHbll [oknag
«HenTpoHHO-ONMpPaKUNOHHBIE NCCNENOBaHNA CTPYKTYP-
HO-(pa30BbIX MEepexodoB B chnnasax», NPeacTaBreHHbIN
T. H. BepwuHnHon, n nobnarogapun aBTopa.

MKK paccmotpen 12 BupTyanbHbIX CTEHOOBbLIX CO-
o6LLEeHMI MonoabIX YYeHbIX B obnactv v3uKn KOHOEH-
CMPOBaHHbIX Ccpef M UHMOPMALMOHHBLIX TEXHOMOTUNA.
BuptyanbHoe coobuwenne B.[.>KaketoBa «3ddekTbl
OnM3oCcTM B CBEPXMPOBOAALLMX U (hEPPOMArHUTHBIX reTe-
pocTpykTypax» 6bino usbpaHo nyywum Ha ceccun. MKK
Takke OTMETWIT BbICOKUIA YPOBEHb ABYX APYINX BUPTYyarib-
HbIX COOBLLEHNN: «BnusiHne BbICOKOTO AABMEHUS HA Kpu-
CTanmnmMyeckKyo, MarHUTHYIO CTPYKTYpbl U KonebaTtenbHble
CNeKTpbl BaH-Aep-BaanbcoBa Matepuana», npeacTaB-
nenHoro O.H.Jluc, n «BnusiHue BbICOKOrO OaBneHust Ha
KPUCTannMYecKyo CTPYKTYpy U konebaTenbHble CnekTpbl
cnoucToro neposckutonogobHoro Nd,Ti,O,», npeacras-
neHHoro A. AcagoBbiM.

protective properties of the Dsup protein in living systems
and in vitro, developing model living systems with induced
expression of the Dsup protein, and creating high-tech ma-
terials modified with this protein.

The PAC recommended opening the projects
“Molecular, genetic and organismal effects of ionizing radi-
ation with different physical characteristics” and “Radiation
biophysics and astrobiology research” presented by
P.Lobachevsky and A.Chizhov, respectively, for their im-
plementation in 2024—2028. The aim of the first of these
projects is to study the regularities and mechanisms of mo-
lecular, genetic and organismal effects of ionizing radiation
with different physical characteristics. The second project
is aimed at solving a number of fundamental problems in
radiobiology and astrobiology, as well as practical tasks re-
lated to the development of radiation medicine.

The PAC supported the proposal to open the projects
“Radiation tolerance of materials to high intensity heavy ion
beams impact” and “Nanocomposite and functional track-
etched membranes”, presented by P.Apel, for their imple-
mentation in 2024-2028. The first project is focused on the
systematic study of the structural effects caused by swift
heavy ions in materials with potential nuclear and nano-
technological applications in order to shed light on the fun-
damental mechanisms and sub-picosecond kinetics of the
resulting excitations. The second project on track-etched
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membranes (TMs) demonstrates an example of industrial
application of ion-track technology. The PAC considered
the applications of TMs in biotechnology and medicine to
be particularly important. The project outcomes will include
the implementation of new and elaboration of existing
routes of membrane modification for the production of com-
posite and hybrid TMs for targeted applications in nanoflu-
idics, sensing technologies, green energy harvesting, and
biomedicine.

The PAC took note of the written proposals to open
or extend the projects “Methods of computational phys-
ics for the study of complex systems” for 2024—2026, and
“Complex materials”, “Mathematical models of statistical
physics of complex systems”, “Nanostructures and nano-
materials”, “Quantum field theory methods in complex sys-
tems” for 2024-2028. The PAC recommended that these
projects be opened or extended for the requested periods.

The PAC heard with interest the scientific report
“Neutron-diffraction studies of structural phase transition in
alloys” presented by T.Vershinina. The PAC thanked the
speaker for the excellent report.

The PAC reviewed 12 virtual presentations made by
young scientists in the field of condensed matter physics
and information technologies. The virtual poster presenta-
tion “Proximity effects at superconducting and ferromag-
netic heterostructures” made by V.Zhaketov was selected
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58-a ceccus lMporpaMMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa no ¢pusmnke 4actuy cocrosnacb 21-22 uioHA
B ¢hopmaTe BuAeoKkOHdepeHUUn nog npeacepartesb-
ctBom npodpeccopa U. Lieppym.

Mpencenatens MNKK npegctaBun 0630p BbINOMHEHMS
pekoMeHOaunn, NpuHATLIX Ha npegbiaywen ceccun MKK,
kacatowmxca uccnegosaHun OUAW B obnactn uaunkm
vactuy. Buue-gupektop OUAN B.[.Kekennase npowH-
dopmupoBan o pesontounn 133-n ceccumn Y4eHoro coseta
OUAN (despanb 2023 r.) n pewenusx KN ONAN (mapt
2023 r).

MKK opobpun warn guvpekumn WNHCTMTyTa no pac-
LWUMPEHNIO  y4acTUsi  MEKCUKaHCKMX  uccrnepoBaTtenen
B pgeartenbHocTn OUAW, ykpennenuo coTpygHuvecTsa
C Hay4yHbIMW OpraHuM3aumsMn n yHueepcutetamu Kutas,
NnooaepPKaHWI0 BbICOKOTO YPOBHSI COTPYAHUYECTBA C UC-
crnefoBaTenbCKMMM OpraHu3aunsiMm Bcex cTpaH EBponbl B
Lensix NoBbILLEHUST MeXAyHapoaHoro cratyca MHetuTyTa.

3acnywaB OT4ET O XO4e peanusaumm npoekTa
«HyknotpoH—NICA», npeactasneHHbii A.O. CuoopuHbiM,
[MKK nosgpaBun komaHgy yckopuTens € ycnewHbiM 4-m
TEXHUYECKMM CeaHCOM M mnobnarogapwn goknaguyvka 3a
nogpobHbIN aHanM3 BBEOEHHbIX B SKCNyaTauuio pecyp-
COB 1 000pyI0BaHWMS, BKIKOYAs 3MEKTPOHHOE OXMaXaeHue,
4yTO ynyywuno paboty yckoputenbHoro komnnekca. MNKK
npu3Han ycunusa pykosogctea OUMAUM n NICA no cokpa-
LLIEHNIO Pa3NnNYHbIX 3a4epXeK, B TOM YnCre B 3aBepLUeHnm
WH(PaCTPYKTYpHbIX paboT B 3gaH1K Konnangepa u ctpou-
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TEeNbCTBE MNMVHUIN TPAHCMNOPTUPOBKM MyyKa OT HYKNOTPOHa K
konnavigepy NICA, v npyHAN K CBeAEHUIO UTOTOBbLIV Nepe-
CMOTPEHHbIV rpaduK, COrnacHo KOTOPOMY MepBble My4Ku
Ha konnangepe NICA tenepb oxumgatores B 2025 .

MKK npuHsan k cBedeHWio OoT4eT O Xxode paboT no
pa3BuTUO MHPpacTpyKTypbl JI®BI, BKkMoYas HYKNOTPOH,
npegcrtaeneHHbln H.H.AranosbiM. KomuTteT ¢ ygoBneT-
BOPEHMEM OTMETWS, YTO AOCTYMHAs MOLLHOCTb MaBHOM
noactaHuun ysenuyeHa sasoe o 40,8 MBT. KpuoreHHble
nogcuctembl NICA B HacTosilee Bpemsi o6bednHEeHbl B
€OVHbIV KOMMIIEKC C UCMONb30BaHNEM KPUOTEHHbIX Tpybo-
NPOBOAOB, 3HaYMTENbHAs YacTb KOTOPbIX MPOBEpPEeHa Ha
repMETMYHOCTb U rOTOBa K 3KCnryaTauuu. 3aBepLuaercs
MOHTaX MHXXEHEPHOro U nccrnegoBaTenbckoro obopyaosa-
HUs1 B HOBbIX kopnycax komnnekca NICA — 3gaHum kon-
nangepa v HOBOW KOMMPECCOPHOM CTaHLUN.

MKK npuHsAn k cBeageHWIo OTYET O peanu3auunmn npoek-
Ta MPD, npegctaBneHHbin B.T. Ps6oBbiM. MNMpon3BoacTeo
BCEX KOMMOHEHTOB AeTekTopa nepson ctyneHn MPD npo-
[ormkaeTcs, XOTa CPOKV COBUHYTbI M3-3a Npobnem ¢ nocTas-
KaMu MHOTMX KOMMOHEHTOB OT €BPOMNENCKMX KOMMNaHWM, OT-
CYTCTBMS TEXHWYECKOW AOKYMEHTALMN Ha MOCTaBrsieMble
KOMMOHEHTbI 1 HeoBX0AMMOCTU noucka AOMOMHUTENBHON
kBanuduumpoBaHHon paboyven cunbl. Hanbonee BaxxHON
3agayen no-npexHemy ABNSETCA OXNaXaeHWe 1 dneKkTpo-
cHabxeHne 6onbLIOro CBEpPXNPOBOASALLEro corneHouaa
MPD. CMOHTMpOBaHa BpeMeEHHasi KpUOreHHasi cuctema
OXNaXAeHnsa coneHonaa, NpoBeaeHbl BakyyMHbIe UCMbITa-
HMA 1 aKkcnnyaTaums B pydHom pexume. MNKK nosgpasun

as the best presentation of the session. The PAC also not-
ed two more virtual poster presentations of a high level:
“High pressure effect on crystal, magnetic structures and
vibrational spectra of van der Waals material” by O. Lis, and
“The effects of high pressure on the crystal structure and
vibration spectra of layered perovskite-like Nd,Ti,O;" by
A.Asadov.

The 58th meeting of the Programme Advisory
Committee for Particle Physics took place on 21-
22 June via videoconference and was chaired by Pro-
fessor I. Tserruya.

The Chair of the PAC presented an overview of the
implementation of the recommendations adopted at the
previous meeting concerning the research at JINR in par-
ticle physics. JINR Vice-Director V.Kekelidze highlighted
the Resolution of the 133rd session of the JINR Scientific
Council (February 2023) and the decisions of the JINR
Committee of Plenipotentiaries (March 2023).

The PAC supports the steps taken by the JINR
Directorate to increase the participation of Mexican re-
searchers in JINR activities, strengthen cooperation with
scientific organizations and universities in China, maintain
a high level of cooperation with research organizations
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from all European countries in order to promote the inter-
national status of the Institute.

The PAC heard the progress report on implementing
the Nuclotron—NICA project presented by A.Sidorin. The
Committee congratulated the accelerator team for the very
successful 4th technical run and thanked the speaker for
the detailed analysis of the resources and equipment, in-
cluding the electron cooling, that were put into operation
and improved the performance of the accelerator complex.
The PAC noted various delays, among which the delays in
the completion of infrastructure work at the collider building
and in the construction of transfer lines from the Nuclotron
to the NICA collider, and took note of the resulting revised
schedule, which now expects the first beams at the NICA
collider in 2025.

The PAC took note of the progress report on the in-
frastructure developments at VBLHEP presented by
N.Agapov. The Committee noted with satisfaction that the
available power of the main substation has been doubled
to 40.8 MW. The NICA cryogenic subsystems are now
combined into a single complex using cryogenic pipe-
lines, a significant part of which has been tested for leaks
and is ready for operation. The installation of engineering
and research equipment in the new buildings of the NICA
complex — the collider and the new compressor station —
is nearing completion.




CECCUW NKK OMAN
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KOMaHZy C HaxoxaeHnem 3(dEKTUBHbIX PELUEHUI KPUTU-
YeckMx Npobriem, BO3HMKAKLLMX N0 MHOTMM acrnekTam Cos-
[aHus getekTopa, cOopkM 1 BBOAA B 3KCMslyaTaumto.

MKK BbICOKO OUEHMNT XOA4 peanu3auuym npoekTa
BM@N, npeacrtasnenHbin M. H.KanvwmHeiM.  BaxHbIM
3TanoM npoekTa ctan U3NYECcKMin ceaHc C nyykamu Xe
3,8 Al'aB u 3,0 Al'aB Ha Csl-muLieHun, B xoae KoToporo 6bi-
no 3apeructpupoBaHo 6onee 550 mnH Xe + Csl B3aumo-
aencteun. VgeHtudpmkaumsa A-runepoHoB, Kg-Me3OHOB
N 3apsPKEHHbIX YacTuL, 3HAYMTENbHO yny4yliunach nocne
FOCTUPOBKM, KanMOpPOBKUN TPEKOBLIX 1 BPEMSIMPONETHbIX Ae-
TEKTOPOB U 06paboTkm nepBbiX AaHHbIX. LleHTpanbHOCTb
coObITUSI OUEeHMBaNack C NOMOLLbIO NepegHero agpoHHOro
kanopumeTpa u rogockona dpparmenToB. [MKK nogyepkHyn
HexBaTKy KaApoB [ANs TEKyLIero aHanmusa 3anmcaHHbIX
naHHbix. B 10 e Bpems MNKK npussan komaHgy BM@N

COCpPeaoTOHNTb CBOW YCUMUS HAa NOMyYeHUM nepBbIX Onsu-
YeCcKUx pesyrnbTaToB ceaHca C uoHamu Xe.

[MKK npuHan Kk cBegeHuto oT4eT O MOArOTOBKE TEXHU-
yeckoro npoekta (TDR) akcnepumenTta SPD, npepcras-
neHHbI A. B.TycbkoBbIM. KOMNOHOBKa AeTekTopa NpuHaTa
C Y4ETOM HOBbIX BO3MOXHOCTEN, OTKPbIBAEMbIX yBENuYe-
HMEeM OOMYyCTUMOW Harpy3ku Ha Mon 3KCMepUMEHTarbHO-
ro 3ana. Komanga SPD npunaraet ycunusa gns noucka
N pa3paboTkn 3ameHsieMoro obopyaoBaHWUS!, KOMMOHEH-
TOB U TEXHUYECKMX PELLEHUI, HeobxoaMMbIX Ans co3aa-
HWs [eTekTopa. BepeTcs mogrotoBka AOKYMEHTauuu Ha
cBepxnpoBogsawmi coneHong SPD. MNKK nosTopun cBoto
pekomeHgauuto pykosogctey OVAM o HeobxogmmocTu
BO30OHOBNEHMSA 4eATENBHOCTU MEXAYHAPOAHOIO KOHCYMb-
TaTMBHOrO KOMUTETa No Aetektopy SPD, a Takke npuasan
rpynny SPD npopomxuTe nogrotoeky TDR.

Jy6Ha, 21-22 utonst. 58-s ceccust [IporpaMMHO-KOHCY/IBTaTHBHOTO KOMHUTETA 110 (DU3HUKE YaCTHL]
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The PAC took note of the report on the implementation
of the MPD project presented by V.Ryabov. The production
of all components of the MPD first-stage detector is pro-
gressing, even though the schedule is delayed due to prob-
lems with supplies of many components from European
companies, the lack of technical documentation for the de-
livered components, and the necessity to look for additional
qualified manpower. The most critical task is still cooling
and current supply of the large superconducting solenoid
of MPD. The temporary cryogenic system for the solenoid
cooling has been assembled, vacuum tested and operated
in manual mode. The PAC congratulates the team on find-
ing viable solutions for the critical issues arising for many
aspects of the detector construction, assembly and com-
missioning.

The PAC appreciated the progress in the implemen-
tation of the BM@N project presented by M.Kapishin. An
important milestone of the project was physics run with the
3.8 AGeV and 3.0 AGeV xenon beam interacting with a
Csl target in which 550 million Xe + Csl interactions were
recorded. The identification of A hyperons, Kg§ mesons
and charged particles was considerably improved after
alignment, calibration of tracking and time-of-flight detec-
tors, and the first data reprocessing. The PAC emphasized

the lack of manpower for ongoing analysis of the recorded
data. At the same time, the PAC encouraged the BM@N
team to concentrate its efforts on getting the first physics
results of the Xe run.

The PAC took note of the report on preparing the
Technical Design Report (TDR) of the SPD experiment pre-
sented by A.Guskov. The layout of the detector has been
adopted taking into account new opportunities opened up
by the increased permissible load on the floor of the exper-
imental hall. The SPD team is making efforts to find and
develop substitute equipment, components, and technical
solutions needed to build the detector. Preparation of doc-
umentation for the superconducting SPD solenoid is under-
way. The PAC reiterated its recommendation to the JINR
management on the need to resume the activities of the
international SPD Detector Advisory Committee. The PAC
encouraged the SPD team to proceed with the preparation
of the TDR.

The PAC took note of the reports on the scientific
results obtained by the JINR groups participating in the
LHC experiments presented by B.Batyunya (ALICE),
T.Lyubushkina (ATLAS), and V.Karjavin (CMS). The PAC
noted active participation in physics analyses of the three
JINR groups.




CECCUWN NKK ONAN

MKK npuHan k ceegeHuto Aoknadbl O HayYHbIX pe-
3ynerartax, nony4veHHbix rpynnamu OUNAN B akcnepumeH-
Tax Ha LHC, npeacrtaenenHblie b.B.BatioHeln (ALICE),
T.B.JTobywkmHon (ATLAS) n B.HO.KapxasuHbeim (CMS).
[MKK otmeTtun aktusHoe y4dactue rpynn OUAU B dusnue-
CKOM aHanu3e JaHHbIX 3KCMePVMEHTOB.

MKK Bbicoko oueHun yyactne komaHabel OMAN B oa-
HOM 13 BEAYLLMX SKCNEPMMEHTOB MO MOUCKY HOBOW (h13UNKM
B 0bnacTu macc Hwxe maclitaba anekTpocnabbix B3anmo-
pevicteun — npoekte NA64 (LIEPH), Teopetuyeckyto mo-
TMBaUMIO TPynnbl, OTBETCTBEHHOCTb 3a paboTy AeTekTopa,
pa3paboTky 1 nogaepXKy CTpoy-Tpekepa, paboTy cuctemsl
cbopa OaHHbIX, @ Takke HaKOMMeHNe U aHanu3 AaHHbIX,
npeactaeneHHble [.B.[lMewexoHoBbiM. KK nogaepxan
fanbHenwee yyactue konnektnea OUAN B akcnepumeHTe
NAG4 1 pekomeHgoBan ero Nnpogomkutb B 2024-2026 rr.

MKK npuHAn kK cBegeHWo OTYET O AeATENbHOCTU
rpynnel OUAN B akcnepumeHTe BESIII, npeacraBneHHbIN
W.W.0eHnceHKo, BbICOKO OLEHWUST BaXKHbIN BKrag rpynnbl
OUAN, B TOM Ymcne nnaHbl NPOACIKUTE N3yYeHne o4apo-
BaHHbIX kBapkoB B byayLiem akcnepumeHTe SPD Ha NICA,
n pekomeHgoan OVAN npogomknTb yyactue B NpoekTe
BESIII B 2024-2028 r.

MKK npuHan k ceegeHuto otyet A.H.BopoguHa o6
akcnepumeHTe TAIGA. Co BpemMeHW nocrnegHen npeseH-
Taumm Ha TKK yyactne OUAN B aHanu3e gaHHbIX BO3-
poOCnOo 3a CYeT MpUBMNEYEHNss MOMOAbLIX UCCrefoBaTenen.
MKK npussan komaHabl OUAUN TAIGA n «bankan» k co-
TPYAHUYECTBY, B YACTHOCTU, B NMOUCKE COObITUI CO CXOXM-
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MU 1 B3aUMOLOMOSHSIOWMMWN XapakTePUCTUKAMN U PEKO-
meHgoan OUNAN npopomxutb yyactme B npoekte TAIGA
B 2024-2028 rT.

MKK npuHan k cBeaeHnto otT4eT 06 y4acTum KonnekTnea
OWAN B nogrotoBke peakTOPHOrO HEMTPUHHOIO 3KCMNepu-
meHTa JUNO (Kutaw), npencrasnenHein [. B. HaymoBbim.
OkcnepumeHT JUNO HanpaBneH Ha onpefeneHne nepap-
XU MacC HENTPUHO C LIENb AOCTMXKEHUS 3HAYMMOCTUN He
MEHee TpexX-YeTbipex CTaHAAPTHbIX OTKIOHEHWI nocne
wecTtun neT Habopa gaHHbIX. MKK BbICOKO OLeHNN BaXXHbIN
BKIag u 3ameTHoe ydacTue konnektmea OUAM B akcne-
PUMEHTE, KOTOPbIN HAaXOAWUTCA Ha CTaauu BBOOA B 3KCMIy-
ataumio, n pekomengosan OUVAW npogomkuTe yyactue
B JUNO B 2024-2027 rT.

MKK 3acnywan otyet J1.[.Konynaeeson o6 y4actum
OUAN B TekyLLemM yCKOPUTENBHOM HENTPUHHOM JKCNepu-
meHTe NOVA 1 B NoAroToBKE 3KCNEpPUMEHTa HOBOFO MOKO-
nennst DUNE (CLIA). I'pynna OUAN BHecna 3HauuTenb-
HbI Bknag B akcnepumeHT NOVA 1 morna 6bl yyacTBoBaTh
B co3gaHum bnvxHero getektopa DUNE, Bkntoyasa cucte-
My cbopa cBeTa B XWOKOM aproHe, TPEKOBYK CUCTEMY Ha
OCHOBE CTpOy-TpyboK, a Takke anroputMbl 1 METOAbI aHa-
nu3a paHHbix. NMKK pekomeHgoBan npogomkuTb yyactue
ONAN B akcnepumeHte NOVA n noggepxan paboTy no
nogrotoeke npoekta DUNE Ha nepuog 20242026 rr.

MKK otmeTun peluatoLuyto porib npoekta « MHOrodyHk-
UMOHanbHbIN  UHOPMALMOHHO-BBIYUCIUTENBHBIA  KOM-
nnekc (MUBK)», npeactasnerHHoro B.B.KopeHbKkoBbIM, B
Hay4HbIX UCCefoBaHNUsX 1 06ecnevyeHn CoBpeMEHHbIMM

The PAC appreciated the involvement of the JINR
team in one of the leading experiments searching for new
physics below the electroweak scale — the NAG64 project
(CERN), its theoretical motivation, its responsibilities in the
detector operation, the development and support of the
straw tracker, the DAQ operation, and the data taking and
analysis, presented by D.Peshekhonov. The PAC support-
ed further participation of the JINR team in the NA64 ex-
periment and recommended its continuation for the period
2024-2026.

The PAC took note of the activities of the JINR group
in the BESIII experiment presented by |.Denisenko and
appreciated the important contributions of the JINR
group and, in particular, the plans to continue the study of
charmed quarks in the future SPD experiment at NICA and
recommended that JINR continue its participation in the
BESIII project for the period 2024—2028.

The PAC took note of the report presented by
A.Borodin on JINR’s participation in the TAIGA experiment.
Since the last presentation at the PAC, JINR’s participa-
tion in data analysis has been strengthened by attracting
young researchers. The PAC encouraged the JINR TAIGA
team to collaborate with the JINR Baikal team, in particular,
in the search for events with similar and complementary
characteristics and recommended that JINR continue its
participation in the TAIGA project for the period 2024—-2028.

EI

The PAC took note of the report on the status of JINR
team’s involvement in the preparation of the JUNO exper-
iment (China) presented by D.Naumov. The JUNO experi-
ment is focused on determining the neutrino mass ordering
with the goal to reach a significance of at least three to
four standard deviations after six years of data collection.
The PAC appreciated the important contributions and the
visible participation of the JINR team in the JUNO reactor
neutrino experiment, which is at the commissioning stage,
and recommended that JINR continue its participation in
JUNO for the period 2024-2027.

The PAC heard the report on JINR’s participation in
the current accelerator neutrino NOVA experiment and in
the preparation of the new-generation DUNE experiment
(USA) presented by L.Kolupaeva. The JINR group has
made a significant contribution to the NOvVA experiment
and could take part in the construction of the Near Detector
of the DUNE project, including a light collection system in
liquid argon, a tube-based tracking system, as well as data
analysis algorithms and methods. The PAC recommended
the continuation of JINR’s participation in the NOVA exper-
iment and supported the preparation work for the DUNE
project for the period 2024—2026.

The PAC recognized the decisive role of the proj-
ect “Multifunctional Information and Computing Complex
(MICC)”, presented by V.Korenkov, in the scientific re-




CECCUN NKK ONAN

BbIYMCIUTENBHBIMA MOLLHOCTSIMA U CUCTEMaMUN XPaHEHWS
panHbix. MKK pekomeHgosan npoanute npoekt MUBK Ha
nepwog 2024-2030 rr.

MKK sacnywan npeanoxeHne o6 OTKPbITUM HOBO-
ro npoekta «MaTtemaTnyeckue MeToAbl, anropuTMbl U
nporpammHoe obecnevyeHve Ans MOAEnUpoBaHus du-
3MYECKMX MPOLIECCOB W 9KCMEePVMEHTanbHbIX YCTaHOBOK,
06paboTkn n aHanu3a 9SKCNepUMEHTamnbHbIX AaHHbIXY,
npeactaeneHHoe C.B.lUmatoBbim. [lpoekT HanpasneH
Ha pa3paboTky obLmMX MaTemaTu4yeckmx MEeTOAO0B W Mpo-
rpaMMHOro obecneyeHuss C LUMPOKUM WCMOMb30BaHVEM
TEXHOMOMMIN WCKYCCTBEHHOIO WHTENNekTa M MallUMHHOro
obyyeHVsa Ona mMoaenupoBaHus U3NYECKMX MPOLIeCCOB
N 3KCnepuMeHTarnbHbIX YCTaHOBOK, 06paboTku 1 aHanusa
3KCMnepUMEHTarnbHbIX aHHbIX B TECHOM COTPYAHUYECTBE C
none3oBatenamu. NKK pekomeHgoBan OTKpbITb MPOEKT B
2024 r. Ha nepmog ¢ 2024 no 2026 r.

MKK npuvHAn K cBegeHnio HOBbIN NPOEKT y4acTus rpyn-
nbl OMAW B akcnepumeHTe AMBER ¢ chmkcrmpoBaHHOM Mu-
weHbto Ha SPS (LLEPH), npeactaBneHHbin A. B. yCbkOBbIM.
OKCNEPUMEHT MOCBSILLEH U3YYEHWNIO BHYTPEHHEN CTPYKTY-
pbl 1 cBovicTB agpoHoB. OcHoBon yctaHoBkM AMBER siB-
nsaetcss MoaepHuManpoBaHHbI  cnektpometp COMPASS.
[MpuHMMasa BO BHMMaHWe CUMHEPTUo Mexay ObLMPHBIMM
dumandecknmmn nporpammamu akcnepumeHtos AMBER wu
NICA SPD, B TOM 4ucrnie nomnb3y oT 0by4yeHns morogbix
uccneposartenen B akcnepumeHte AMBER Bo Bpems co3-
naHua SPD, TMKK pekomeHgosan yvactune rpynnsl OUAN
B akcnepumeHTe AMBER B 2024-2026 rr.
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57-a ceccus lNMporpamMMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa no siaepHoi domusmnke cocrtosinacb 29—30 uoHA
noa npepacenarenbctBoM npodeccopa B.B.HecBu-
XEBCKOro.

Mpencenatens MKK npeacrtasun coobuieHne O Bbl-
normHeHnn pekomeHgaumnm npegpigyuwen ceccumn [KK.
Buue-gupektop ONAW  C.H.[OmuTtprneB nponHdopmu-
posan [NKK o pesontouun 133-n ceccun Y4yeHoro coBeTa
(dbeBpanb 2023 r.) n pewennsx KMNM ONAN (mapt 2023 r.).

MKK npuHsn k cBegeHuto goknag H.B.AHTOHeHko
O CTPYKType npoAafieHHONW TeMbl «Teopus AOepHbIX Cu-
cTeM», BKNovarowen B cebs yetblpe npoekta. MKK 3a-
cnywan npeanoxeHuss ob OTKPbITUM HOBbLIX MPOEKTOB
«Hun3kosHepreTMyeckan sgepHas AMHaAMUKA M CBOMCTBA
A0epHbIX cuctemy», «MuKpockonuyeckne Moaenu Ansi k-
30TUYECKMX SA4ep U 9AepHON acTpoduankny, «KBaHToBbIE
CUCTEMBI HECKOSBbKMX YacTuLy, « PenstuBucTckas sgepHas
AVMHaMuKa U HenvHelHble KBaHTOBblEe MPOLECChI», Npea-
CTaBlEHHbIE PYKOBOAUTENSAMU NpoekToB H.B. AHTOHEHKO,
A.A.DxunoeBbim, A.K.MotoBunosbim 1 C.I. BoHoapeHko
COOTBETCTBEHHO.

MKK BbICOKO OLEHWN TEKyLLee COCTOsIHUE UCCneaoBa-
HU B pamKax TeMbl U YETbIPEX MPOEKTOB, Npeanaraembix
K peanusauum B 2024-2028 rr. MNMKK nogyepkHyn TecHyto
CBSI3b TEOPETUYECKUX UCCIeaoBaHUA C SKCnepuMeHTarnb-
Ho nporpammont OUAW, pekomeHaoBam OTKPbITb 3TU
YeTblpe HOBbIX MpoekTa Ha 5 neT u nogaepxan npeano-

search and the needs of modern computing power and da-
ta storage systems. The PAC recommended extending the
MICC for the period 2024—2030.

The PAC heard the proposal to open a new project
“Mathematical methods, algorithms and software for mod-
eling physical processes and experimental facilities, pro-
cessing and analyzing experimental data” presented by
S.Shmatov. The project is aimed at developing general
mathematical methods and software with the widespread
use of artificial intelligence and machine learning tech-
niques for modeling physical processes and experimental
facilities, processing and analyzing experimental data in
close cooperation with the users. The PAC recommended
opening the project in 2024 for the period 2024—-2026.

The PAC took note of the new project for the partici-
pation of the JINR group in the fixed target AMBER experi-
ment at the SPS (CERN), presented by A. Guskov. The ex-
periment is dedicated to the study of the internal structure
and properties of hadrons. The basis of the AMBER facility
is the upgraded COMPASS spectrometer. Taking into ac-
count the synergy between the rich physics programmes
of the AMBER and NICA SPD experiments, including the
benefit of training young researchers in the AMBER experi-
ment while the SPD is under construction, the PAC recom-
mended the participation of the JINR group in the AMBER
experiment for the period 2024-2026.

2]

The 57th meeting of the Programme Advisory Com-
mittee for Nuclear Physics was held on 29-30 June.
It was chaired by Professor V.V.Nesvizhevsky.

The Chairman of the PAC presented an overview of
the implementation of the recommendations taken at the
previous PAC meeting. JINR Vice-Director S.Dmitriev in-
formed the PAC about the Resolution of the 133rd session
of the Scientific Council (February 2023) and about the de-
cisions of the Committee of Plenipotentiaries (March 2023).

The PAC took note of the report by N.Antonenko on
the structure of the extended theme “Theory of Nuclear
Systems”, which includes four projects. The PAC heard pro-
posals to open new projects “Low-energy nuclear dynam-
ics and properties of nuclear systems”, “Microscopic mod-
els for exotic nuclei and nuclear astrophysics”, “Quantum
few-body systems”, and “Relativistic nuclear dynamics
and nonlinear quantum processes” presented by heads
of the projects N.Antonenko, A. Dzhioev, A. Motovilov, and
S.Bondarenko, respectively.

The PAC highly appreciated the current state of re-
search on the theme and four projects proposed for imple-
mentation in 2024—2028 as well as the connection between
theoretical research and the experimental programme of
JINR and recommended opening these four new projects
for five years and supported the proposed structure of the
extended theme “Theory of Nuclear Systems”.




CECCUWN NKK ONAN

JKEHHYIO CTPYKTYpY NPOANEHHON TeMbl « Teopusi saepHbIX
CUCTEMD.

MKK sacnywan npepnoxeHne O NpoaneHnv Tembl
«CUHTE3 1 CBOWCTBA CBEPXTSIKENbIX 3NIEMEHTOB, CTPYKTY-
pa s4ep Ha rpaHuuax HyKMmOHHOW CTabunbHOCTMY, npea-
ctaBneHHoe C.W.Cupopyykom. OCHOBHbIE HanpaBneHus
Hay4HbIX uccnegosaHumn Ha nepuog 2024—-2030 rr. B pam-
Kax Tembl OyyT CBA3aHbI C U3yYEHMEM TSXKENENLNX saep 1
aTOMOB, a TakXKe Nerkvx sigep Baanuv ot nuHum B-ctabunes-
HocTu. MKK Takke 3acnywan goknagbl Mo OTKPbITUIO ABYX
HOBbIX MPOEKTOB B paMKax AaHHoN Temsbl: «ccnenoBaHus
TSXKENbIX U CBepXTsHKenbiXx anemeHToB» (A.B.Kapnos) u
«Jlerkme ak3oTuyeckme sapa BONM3n rpaHuL, saepHow cTa-
ounbHocTny (I KamuHbckm). MNKK BbICOKO oueHun npegno-
»eHus JIAP no paseutuio nccrnegoBaHuin B obnactun dousn-
KM TSDKEMbIX MOHOB U PEKOMEH0BAIN OTKPbITh 3TV NMPOEKTHI
Ha 5 net 0o koHua 2028 r. [1nsi BO3MOXHOCTW peanu3auum
HOBbIX MPOEKTOB, @ TaKke NPOBEAEHUS APYrUX 3KCrepu-
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MEHTOB B 06nacTu ounsnkmn Tsxenblix noHos MNKK pekoMeH-
[oBan npoanuTb TeMy « CUHTE3 1 CBOMCTBA CBEPXTSKENbIX
3MeMeHTOB, CTPYKTypa SAep Ha rpaHMLax HyKIOHHOM CTa-
OMNbHOCTM» CPOKOM Ha 7 neT Ao koHua 2030 .

MKK 3acnywan otyetr no teme «Pa3sutne yckopu-
TENbHOIO KOMMIIEKCa WM 3KCMEepPUMEHTarnbHbIX YCTaHOBOK
JIAP (DRIBs-Il)» n npegnoxeHune o ee pedopMnpoBaHu
B KpYNHbIA MHppacTpykTypHbIn npoekt (KWUIM), npeacTas-
neHHble W. B. KanarmHbim.

MKK 3acnywan npennoxeHns o6 oTKpbITUM OBYX HO-
BbIX MPOEKTOB B pamkax aaHHoro KNI, npeacTtaBneHHble
A.B.EpemuHbiM.  TMpoekt «CosgaHne  yCKOpUTENbHOro
komnnekca Y-400P» BkntoyaeT B cebs MogepHu3auuto
cyuwiectBytowero yckoputenst Y-400 B Y-400P, ctpouTens-
CTBO HOBOIO 3KCMNEPUMEHTAsbHOIO 34aHusi, Co34aHne Ho-
BbIX YCTAHOBOK komnrekca. [poekT «PasButue akcnepu-
MEHTanbHbIX YCTAHOBOK AN UCCIEeAOoBaHNs XMMUYECKMX
1 p13NYECKUX CBONCTB CBEPXTSKENbIX ANIEMEHTOBY» HaLle-

Hy6mna, 29-30 uronst. 57-s1 ceccust [IporpaMMHO-KOHCYTETaTHBHOTO KOMHTETA T10 SIAEPHOI (h3HuKe

Dubna, 29-30 June. The 57th meeting of the Programme Advisory Committee for Nuclear Physics

The PAC heard a proposal to extend the theme
“Synthesis and Properties of Superheavy Elements, the
Structure of Nuclei at the Limits of Nucleon Stability” pre-
sented by S.Sidorchuk. The main directions of scientific
research for the period 2024-2030 within the framework
of the theme are related to the study of the heaviest nuclei
and atoms as well as light nuclei far from the B-stability
line. The PAC also heard reports on the opening of two
new projects “Investigation of heavy and superheavy ele-
ments” (A.Karpov) and “Light exotic nuclei at the borders
of nuclear stability” (G. Kaminski). The PAC highly appre-
ciated the proposals of FLNR for the development of re-
search in the field of heavy-ion physics and recommended
opening those two new projects for five years until the end
of 2028. In order to be able to open and implement new
projects, as well as to conduct other experiments in the
field of heavy-ion physics, the PAC recommended that the
theme “Synthesis and Properties of Superheavy Elements,
the Structure of Nuclei at the Limits of Nucleon Stability” be
extended for a period of seven years until the end of 2030.

The PAC heard a report on the theme “Development
of the FLNR Accelerator Complex and Experimental
Setups (DRIBs-Ill)” and proposals for its reformation into
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a large research infrastructure project (LRIP) presented by
I.Kalagin.

The PAC heard the proposals to open two new projects
presented by A.Eremin. The project “Construction of the
U-400R accelerator complex” includes the modernization
of the existing U-400 accelerator into U-400R, construction
of a new experimental building, development of new exper-
imental setups of the complex. The project “Development
of the experimental setups to study the chemical and phys-
ical properties of superheavy elements” is aimed at imple-
menting the tasks of developing new experimental facilities
of the SHE Factory.

The PAC recommended that the theme “Development
of the FLNR Accelerator Complex and Experimental
Setups (DRIBs-IIl)” be reformed into a large research
infrastructure project with the same title for the period
2024-2030. The PAC recommended opening two new
projects “Construction of the U-400R accelerator complex”
and “Development of the experimental setups to study the
chemical and physical properties of superheavy elements”
until the end of 2028.

The PAC heard a report on the main results ob-
tained over the past year within the framework of the
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NEeH Ha peanusauuio 3agad Mo CO34aHMI HOBbIX 3KCMepu-
MEeHTanbHbIX YCTaHOBOK habpukm CT3.

MKK pekomeHgoBan npeobpasoBatb TeMy «Pa3Butue
YCKOPUTENbHOIrO KOMMeKca 1 3KCrnepuMeHTanbHbIX ycTa-
HoBoK JIAP (DRIBs-Ill)» B KpynHbIi MHAPACTPYKTYPHbIV
NPOEKT C TEM e HadBaHueM Ha nepuog 2024-2030 rr. n
OTKPbITb ABa HOBbIX NpoekTa: «Co3gaHne yCKOpUTErbHO-
ro komnnekca Y-400P» n «Pa3Butne akcnepumMeHTasbHbIX
YCTaHOBOK A1 UCCrNeaoBaHus XMMUYECKUX U pr3nyecknx
CBOWCTB CBEPXTSKENbIX 31EMEHTOBY» A0 KoHua 2028 r.

MKK sacnywan npeacraenenHbii KO.H. Konavem fo-
Knag o6 OCHOBHbIX pe3ynbratax, Nofy4YeHHbIX 3a npoLues-
LMK rof B pamkax TeMbl «/lccnenoBaHus B3anMoaencTBus
HENTPOHOB C g4pamMun U CBOMNCTB HEMTPOHA» N TPEX NPOEK-
ToB: «Pa3paboTtka n passuTUe MeToa MeYeHbIX HEWTPO-
HOB AN onpefeneHns aNeMeHTHOM CTPYKTYpbl BelecTBa
n nsyyeHus apepHoix peakuni (TANGRA)», «3Omuccus
HEWTPOHOB U raMMa-KBaHTOB B peakuusix, MHOYLMPOBaH-
HbIX HenTpoHamn (AHTPUH)» n «MogepHusaumsa yckopu-
Tensa OI-5 u ero aKkcnepMMeHTanbHON MHPPaCTPYKTYPbI».
OTMETMB BbICOKOE Ka4eCTBO MOSTyYEHHbIX HAY4YHbIX PEe3yrb-
TaToB, KK pekomeHaoBan 3aBepwintb npoekt SHMPUH u
3aKpbITb TEMy «/ccnegoBaHus B3aUMOAENCTBUSE HENTPO-
HOB C SiApaMu U CBOWCTB HENTPOHAY.

MKK 3acnywan npegnoxeHuss o6 OTKPbITUM HOBOTO
npoekta «WccnegoBaHnsa B3avMOAENCTBUSI HEUTPOHOB C
aapamMmn 1 CBOMCTB HEMTPOHA» U HOBOW TeMbl « HeTpoHHas
apepHas usnka», npegcrtaeneHHble B.H.LlLUBeuoBbIM.
OTMEeTMB NepCrneKkTUBHOCTb Hay4HOW MporpaMmMbl HOBOMO
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npoekTta n npoekta TANGRA, NKK pekomeHgoBan oTKpbITb
HOBbIV NMPOEKT «VccrnegoBaHNs B3aUMOOENCTBUSA HEUTPO-
HOB C siApaMn 1 CBONCTB HEWTPOHa» CPOKOM Ha 5 neT Ao
koHua 2028 r., a Tarke npoanutb npoekt TANGRA cpo-
KoM Ha 5 net go koHua 2028 r. n npoekt «MopgepHusauuns
yckopuTens OI-5 n ero akcnepMMeHTansHo NHMPacTpykK-
TypbI» CPOKOM Ha 3 roga Ao koHua 2026 r. B ceasu ¢ npea-
NOXEeHVAMN 00 OTKPbITUM HOBOrO MPOEKTa, O NMPOAJIEHUN
CpOKOB ABYX APYrMx NPOEKTOB, a Takke O PUHAHCMpOBa-
HUM APYrMX BaxHbIX paboT B ctatyce «akTuBHOCTb» IMKK
pekoMeHAoBarn OTKPbITb HOBYIO TeMy «HenTpoHHas saep-
Has dumsnka» go koHua 2030 r.

MKK 3acnywan npeanoxeHuss o6 OTKPbITUM Tpex
HOBbIX MpOeKTOB: «Pagmoxumusi n cnekTpockonust Ans
acTpomankm n agepHorm MeauuurHbl», «WccnepoBaHus
pPeakTOpHbIX HEMTPUHO Ha KOPOTKOM Gase» u «HApepHas
CMNEKTPOMETPUS AN NoUcKa U UCCnefoBaHUs peakux siB-
neHu» B pamkax Tembl «HeyckoputenbHas HeWTpUHHas
dmamnka n actpousnka.

HayuyHble uccnepoBaHust B npoekte «Paguoxumus n
CNEKTPOCKONUA Anst acTPOPU3NKN U SAEPHON MEANLINHBLI»
(A.BarimyxaHoBa) MOCBSILLEHbI Pa3BUTUIO METOLOB AAep-
HOW CMEKTPOCKOMNMM U PagUOXMMUN AN U3YYEeHUss peaKmx
SIBMEHUA, CBSA3aHHbIX CO cnabbiM B3auMoOenCcTBUEM W
psioom 3afdadv actpodusvky, a Takke ¢ pa3paboTkon pa-
AvodapmnpenapaToB U X NPUMEHEHNEM B SAEPHON Me-
avumnHe. MNpoekT «MccnegoBaHus peakTopHbIX HEUTPUHO
Ha kopoTkon 6ase» (W.B.>KuTHukoB) obbeguHsieT uccre-
AOBaHUS PyHAAMeHTanbHbIX CBOWNCTB HENTPUHO B 3KCMe-

theme “Investigations of Neutron Nuclear Interactions
and Properties of the Neutron” and the projects “Tagged
neutrons and gamma rays (TANGRA)", “Investigation of
prompt fission neutron emission in fission (ENGRIN)” and
“Modernization of the accelerator EG-5 and its experi-
mental infrastructure” presented by Yu.Kopatch. The PAC
noted the high quality of the results obtained. The PAC
recommended the completion of the project “ENGRIN”
and closing the theme “Investigations of Neutron Nuclear
Interactions and Properties of the Neutron”.

The PAC heard the proposals to open a new project
“Investigations of neutron nuclear interactions and prop-
erties of the neutron” and a new theme “Nuclear Physics
with Neutrons” presented by V.Shvetsov. The PAC noted
the promising outlook of the proposed scientific programme
of the new project and of the project “TANGRA”. The PAC
recommended opening the new project “Investigations of
neutron nuclear interactions and properties of the neutron”
for a period of five years until the end of 2028. The PAC
also recommended extending the project “TANGRA” for a
period of five years until the end of 2028 and the project
“Modernization of the accelerator EG-5 and its experimen-
tal infrastructure” for a period of three years until the end
of 2026. In connection with the proposals to open the new
project, extend two other projects, as well as to open the

EI

new activity, the PAC recommended opening the new theme
“Nuclear Physics with Neutrons” until the end of 2030.

The PAC heard the proposals to open three new pro-
jects “Radiochemistry and spectroscopy for astrophysics
and nuclear medicine”, “Investigations of reactor neutri-
nos on a short baseline” and “Nuclear spectrometry for the
search and investigation of rare phenomena” within the
framework of the theme “Non-Accelerator Neutrino Physics
and Astrophysics”.

Scientific research in the project “Radiochemistry
and spectroscopy for astrophysics and nuclear medicine”
(A.Baimukhanova) is devoted to the development of nu-
clear spectroscopy and radiochemistry methods to study
rare phenomena associated with the weak interaction and
a number of problems in astrophysics, as well as the de-
velopment of radiopharmaceuticals and their application
in nuclear medicine. The project “Investigations of reactor
neutrinos on a short baseline” (l. Zhitnikov) combines re-
search on the fundamental properties of neutrinos in the
DANSS, vGeN, and Ricochet experiments. The project
“Nuclear spectrometry for the search and investigation of
rare phenomena” (E.Yakushev) combines research on
the fundamental properties of neutrinos and the search for
dark matter particles in the experiments. The PAC noted
the significant contribution of JINR scientific groups to the
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pumeHTax DANSS, vGeN un Ricochet. MNpoekT «AgepHas
CNEKTPOMETPUSI AN NOUCKa U UCCrefoBaHus peakux siB-
nenuii» (E.A.fAkyweB) obbeanHseT nccnegoBaHus dyH-
[aMeHTarnbHbIX CBOMCTB HEWTPMHO U MOUCK HYacTUL, TEMHOMN
mMaTtepumn B akcnepumeHTtax. KK otmeTun 3HauuTenbHbIv
Bknag HayuyHbix rpynn OUAN B gaHHble 3KCnepuMeHTbI 1
pekomMeHO0Ban OTKPbITb 3TW NPOEKTbI A0 KoHUa 2028 .

MKK 3acnywan oTtyeT 0 Xofe BbIMOMHEHUSA MpoeKTa
«Baikal-GVD» u npepnoxeHne o0 ero npoaneHuun, npea-
ctaBneHHble W. A. BenonantukoBbiM. [MpoekT peanu3yeTcs
B pamkax Tembl «HeyckopuTenbHas HeMTpuHHasa uan-
ka n actpodmsmka». B teyeHne 2016—2023 rr. konnabo-
pauusi passepHyna 12 nonHomacwTabHbIX KnacTepoB ¢
3500 onTuyeckumy momgynsamu. AHanm3 nonyyYeHHbIX 3a
2018-2021 rr. faHHbIX BNepBble NOATBEPXAAET Habnoae-
Hue B akcnepumeHTe IceCube acTpodmanyeckoro noToka
AN dy3HbIX HENTPUHO CO 3HAYMMOCTbIO 30, YTO SBMSIETCA
MHOroo6eLL LM pe3yrnsTaToMm.

Tekywme Temnbl NPOM3BOACTBA U pa3MeELLEHUs Ha
Bankane gononHutenbHbIX KnactepoB k 2028 1. no3sonat
[0CTMYb 0Bbema HabrnoaeHus B 1 kM3 ans peructpaumm
acTpomM3NYECKMX HENTPUHO BbLICOKUX 3HEPrui C MOMO-
wbto okono 6000 onTtuuecknx moaynen. MNMKK nogyepkHyn
BaXXKHYIO pOrb, KOTOPYH urpaet npoekT «Baikal-GVD» co-
BMECTHO C akcnepumeHTom lceCube B m3dyyeHun notoka
BbICOKO3HEPreTUYECKUX HEWTPUHO. BbICOKO OLeHMB Ha-
YYHYIO 3Ha4YMMOCTb npoekTa u Bedyly pornb OUVAN B
ero peanu3auun, NKK pekomeHgoBan npoanvte MPOEKT
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«Baikal-GVD» B kadecTBe KpymHOro WUH(PaCTPYKTYpHOro
npoekTa Ao koHua 2028 r.

MKK npuHsan k ceegeHuto otyeT o npoekte «E&T&RM»
N NpeanoXeHne O ero NpoasieHMn C HOBbIM Ha3BaHWEM
«MoaKpUTUYECKMIA peakTop C YCKOPUTENbHLIM MPUBOLOM
(ADSR)», npegctaenenHble M.M.[lMapavnaH. MNpoekT Ha-
uerneH Ha pasBMWTUE HOBBIX MPUHLMMNOB MOAENUPOBaHMS
PEXUMOB NMOAKPUTUYECKNX CUCTEM, YNPaBSEMbIX YCKOPU-
TeNnaAMU, ABMNSAOLWNXCA UCTOYHUKAMW HEWTPOHOB ANSA LUK-
POKOro Kpyra nccrnenoBaHuii B 0brnactu sgepHon msmnku.
MKK nogaepxan npoaneHve npoekta Ha nepuog 2024—
2027 rr. ¢ 06HOBMNEHHBIM CodepPXXaHNEM U Ha3BaHNEM.

MKK 3acnywan otyet no npoekty «WccrneposaHue
CMUHOBOW CTPYKTYPbl HYKMOHOB B CUIbHBIX W 3reKTpomar-
HUTHbIX B3anmopgencTBusax (GDH&SPASCHARM&NN)»
W NpeanoxeHwe O €ero MPOAMEeHun, NpeacTaBreHHble
KO.A.Tlnncom. lMpoekT BkntoyaeT B cebs Tpu HesaBuCK-
MbIX 3KCMEPUMEHTA, CBA3aHHbLIX C U3YyYEHUEM CMMHOBON
CTPYKTYPbl HYKITOHA B CUIbHBIX U 3MEKTPOMarHUTHbIX B3a-
nmogenctauax. NKK pekomeHgoBan npoanuTb NpoekT 4o
KoHua 2028 r.

MKK 3acnywan npennoxeHve o NpoasieHnn npoek-
Ta «BECQUEREL2023» Ha yckopuTENbHOM KOMMIeKce
HyknotpoH—-NICA ansa wuccnegoBaHusa nepudepuyeckmx
B3aVMOLOENCTBUN PENATUBUCTCKUX SAep, NpeacTaBneH-
Hoe [1. . 3apybuHbim. [poekT cchokycMpoBaH Ha noucke
Qg-4acTM4HOro koHgeHcata bose—3dnHwrtenHa (aBEC).
MKK pekomeHgoBan npognutb paboTbl MO  MPOEKTY
«BECQUEREL2023» B cTaTyce «aKTMBHOCTbY.

above experiments and recommended opening these proj-
ects until the end of 2028.

The PAC heard a progress report on implementing the
project “Baikal-GVD” and a proposal for its extension pre-
sented by |.Belolaptikov. The project is being implement-
ed within the framework of the theme “Non-Accelerator
Neutrino Physics and Astrophysics”. During 2016—2023,
the Baikal Collaboration deployed 12 full-scale clusters
with about 3500 optical modules. The analysis of the da-
ta taken during 2018—-2021 confirms for the first time the
IceCube observation of an astrophysical diffuse neutrino
flux with a significance of 30, which is, indeed, a promising
result.

Current rates of production and deployment of addi-
tional clusters on Baikal will make it possible to achieve, by
2028, a detection volume of 1 km3 with about 6000 optical
modules for detecting high-energy astrophysical neutrinos.
The PAC underlined the important role played by the proj-
ect “Baikal-GVD” together with the IceCube experiment to
study high-energy neutrino flux from all directions of the
sky. The PAC appreciated the high scientific importance of
the project “Baikal-GVD” and JINR’s leading role in its im-
plementation. The PAC recommended extending the proj-
ect “Baikal-GVD” as a large research infrastructure project
until the end of 2028.

EI

The PAC took note of the report on the project
“E&T&RM” and the proposal for its extension with the new ti-
tle “Accelerator-driven subcritical reactor (ADSR)” present-
ed by M. Paraipan. The project is aimed at developing new
principles for simulating the regimes of accelerator-driven
subcritical systems, which are neutron sources for a wide
range of nuclear studies. The PAC supported its extension
for the period 2024—2027 with updated content and the title
“Accelerator-driven subcritical reactor (ADSR)".

The PAC heard a report on the project “Study of the
nucleon spin structure in strong and electromagnetic in-
teractions (GDH&SPASCHARM&NN)” and a proposal for
its extension presented by Yu.Plis. This project includes
three independent experiments related to the study of the
spin structure of the nucleon in strong and electromagnetic
interactions. The PAC recommended extending the project
until the end of 2028.

The PAC heard a report on extending the project
“BECQUEREL2023” at the Nuclotron—NICA accelerator
complex to study peripheral interactions of relativistic nu-
clei presented by P.Zarubin. The PAC recommended that
the work on the project “BECQUEREL2023” be extended
in the status of “activity”.
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24 anpena OUAN c o3HaKOMWTENIbHBIM BU3WTOM
nocetun npepcepartens YnpaBieHUs O aTOMHOM 3Hep-
run Erunta (EAEA), uneH YueHoro coseta OUAN npo-
deccop A.Inb-xar Anu. B nporpammy ero uetbipex-
IHeBHOro npebbisaHua B [lybHe BXoAMNo obcyxaeHue
COBMECTHbIX MJIAHOB MO YrayBieHHo Koonepaun, psag
pabounx BCTpeY, B TOM 4YUC/E C NPeACcTaBUTENSMH
K «Pocatom», a Takyke 3HaKOMCTBO C UH(PPACTPYKTY-
POM M HayuHbIMW HanpasneHuamu astenbHocth OUAU
B pamMKax ctaxkuposku JEMS.

Ha BcTpeue B ynpaBneHun WMHCTUTYTa AupekTop
OUAN akapemuk T.B.TpybHHKOB, nonpuBeTCTBOBaB
rocTs, OTMETH/ [ABHIOK WCTOPUIO COTPYLHWYECTBA
O6benuHeHHoro uHcTuTyTa ¢ EAEA. B uncne obnacrei

B3aMMHOIO MWHTEpeca CTOPOHbl OTMETW/IM HEUTPOH-
Hble WCCNefoBaHWsl, PeaKkTopHble TEXHOMOTMU U pea-
/IM3aUMI0O COBMECTHbIX WMH(PPACTPYKTYPHbIX MPOEKTOB.
C yuetom ocobor ponu OUAUN kak mexxkayHapoaHOro
MEXXMPaBUTE/IbCTBEHHOrO  HayYHO-UCC/IeA0BATEIbCKO-
ro ueHTpa 6bi10 NpeAnoXeHo opraHu3osarb Ha base
MHctuTyTa nnatcpopmy ansi oOyueHWsi CrneurasvcToB
M3 OPYrUX aTOMHbIX areHTCTB, oOMeHa OMbITOM U Tex-
HONIOTUAMM.

Bnaropaps yuactuio B ctaxkuposke JEMS-22 npo-
deccop A.dnb-xar Anuv LpeTasbHO O3HAKOMMACS C
nesatenbHocTbio nabopatopuin OUAN u obcyaun Bos-
MOXHOCTH L5 Pa3BUTUs COTPYAHUUECTBA C MX PYKO-
BOACTBOM W CheLuasMcTamu.

Jy6Ha, 24 anpens. Busutr B OMSIU npencenarens Ynpasienus no aroMHol sHepruu Erunta (EAEA),
ynena Yuenoro coBera OSSN npodeccopa A.Dnp-xara Anu (B LEHTpPE)

Dubna, 24 April. Visit to JINR of the Chairman of the Egyptian Atomic Energy Authority (EAEA),
Member of the JINR Scientific Council, Professor A. El-hag Ali (in the centre)

On 24 April, Professor A.El-hag Ali, Chairman
of the Egyptian Atomic Energy Authority (EAEA) and
Member of the JINR Scientific Council, arrived at the
Joint Institute with a reconnaissance visit. The pro-
gramme of his 4-day acquaintance visit included dis-
cussions of joint plans for cooperation enhancement,
a number of working meetings, including with repre-
sentatives of the State Corporation “Rosatom”, as well
as acquaintance with the infrastructure and scientific
fields of JINR’s activities within the JEMS training pro-
gramme.

EI

JINR Director Academician G.Trubnikov wel-
comed Professor A.El-hag Ali at the Directorate of the
Institute. He noted a long-standing history of coopera-
tion between the Joint Institute and EAEA. The parties
noted neutron studies, reactor technologies and joint
infrastructural projects as the fields of mutual interest.
Taking into consideration a special role of JINR as an
international intergovernmental scientific centre, it was
proposed to organize a platform on the Institute’s basis
for training specialists from other atomic agencies, as
well as for the experience and technology exchange.
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29 anpens B EpeBaHe cocTosinacb BcTpeua Ou-
pektopa OUAN akapemuka I. B. TpybHMKOBa M HayuHO-
ro pykosogutens JIAP akagemuka HO.Ll.OranecsHa c
MNpesvpeHTom Apmenuun B. XauatypsiHom. B meponpu-
ATUM NpUHANK yyacTue npe3umaeHT HAH PA A.CarsH,
aupekTop WMHCTUTYTa CHCTEMHOrO nporpaMmupoBa-
Hua PAH A.AsetucsaH, pektop MockoBckoro aBua-
UMoHHoro uHctutyta M.[lorocsH, akapemuk HAH PA
P. ApyTioHsH. MopaepatopoM  OUCKYCCUM  BbICTYNWN
cneunpegncrasutens lNpe3vpeHta PO no mexpyHapopa-
HOMY KynbTypHOMY coTpygaHudectsy M. E. LLIBbiakow.

Bbicokas BcTpeua npolusa B paMKax MeXpayHa-
POLHON KOH(pepeHLMU «TsKenenwue sgpa U atombly,
noceaweHHon 90-netuio 0. L. OraHecsiHa v npoxogue-
wen B HAH Apmenun ¢ 25 no 29 anpens nog arugowm
MexayHapoLHOro coto3a TEOPETUUECKOW W MpHUKIaA-
HOM (PUIMKH.

MpesnpgeHt Pecnybnuku ApmeHun nosgpasun
t0. L. OraHecsHa c 0buieem U noxkenan eMy Kpenkoro
30POBbS U HOBbIX HAYUYHbIX [LOCTUXEHWHM.

B xome BCcTpeun obCy>Kaascs LUMPOKWH Kpyr BO-
NMPOCOB MO YKPEMJEHWIO W PACLUMPEHUIO HAYUHbIX M
KY/IbTYPHbIX CBsA3eM. B yacTHOCTH, peub LWwna o packpbl-
TUW MMeloLLErocs noTeHuuana B cpepe BbICOKUX TEX-
HOJIOTWH U B APYrMx oBiacTsX HayKu, a Takxe o ¢op-
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MWPOBaHWW MPELMETHOW MOBECTKU COTPYLHWYECTBA.
Mo utoram BcTpeuun Gbina LOCTUrHyTa AOrOBOPEHHOCTb
O perynsipHoM npoBefeHUn B ApMeHUU MeXXAyHapon-
HbIX MHOTrOMPOMU/IBbHbIX KOH(PEPEHLUA U COBMECTHbIX
KY/NIbTYPHbIX MepONpUATHI.

4 maa OUAN nocetun Buue-npeanaeHT KybuHckon
akagemun Hayk K. pe Xecyc Pogpurec KactenbsiHoc.
OH o3HakoMuACs € HaydyHOW WHppacTpykTypor OUAN
U BCTPETWU/ICS C MPEACTaBUTENAMU KYOUHCKOrO 3ems-
yecTBa.

Buaut Buue-npe3upeHta KybuHckoM akagemuu
Hayk B [lyBHY Hauyancs C nocelieHUs UHTEPaKTUBHOM
BbicTaBku «baszosbie yctaHoBkr OUAU» B [lome Kkynb-
Typbl «Mup». 3atem roctb nobbisan B Jlabopatopuu
ALEPHbIX peakuuh, roe O3HaKOMMUJICS C YCKOpWUTesem
[L-280 v HaHoueHTpoM. [MpoJomKunca BU3WT BCTpe-
uek ¢ npeacrasutensmu OUAN B Jlabopatopun Teope-
TUUYECKOMN (pMU3KKKU. B 3akntoueHue BU3UTA BULle-NPE3U-
neHT KyBuHCKOM akafeMuu HayK COBEPLLMI IKCKYPCHIO
no gocronpumeyarenbHoctam [y6Hbi.

B 1977—1982 rr. K. ne Xecyc Pogpurec Kactenbs-
Hoc paboTtan B OB6beAUHEHHOM WHCTUTYTe, CTaB nep-
BbIM KYOMHCKMM YUEHbIM, 3alUMTUBLUMM LOKTOPCKYIO
cteneHb B OUAN.
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Epesan, 29 anpens. Ha Bctpeue nqupexkropa OMSAU akagemuka
I'. B. TpyOHukoBa 1 HayuHoro pykoBoxuteis JISIP akanemuka
1O0.11. OranecsHza ¢ Ilpesnnentom Apmenuu B. XauarypsHom
(D@omo: © https://www.president.am/)

Yerevan, 29 April. At the meeting of JINR Director
Academician G. Trubnikov and Scientific Leader of FLNR
Academician Yu. Oganessian with President of Armenia
V.Khachaturyan (Photo: © https.//www.president.am/)




NHPOPMALINA ONPEKLIMN OUAN

JINR DIRECTORATE’S INFORMATION

JlyOHa, 4 masi.

Bune-npesunent Kyounckoi
akanemuu Hayk K. ne Xecyc Ponpurec
KacrenbsiHoc Ha sxckypeuu B JISIP

Dubna, 4 May. Vice-President
of the Cuban Academy of Sciences
C. de Jesus Rodriguez-Castellanos

on an excursion at FLNR

Participation in the JEMS-22 programme allowed
Professor A.El-hag Ali to get acquainted with activi-
ties of the Laboratories in detail and discuss with their
heads and specialists the aspects of collaboration.

On 29 April, in Yerevan, a meeting of JINR Director
Academician G.Trubnikov and Scientific Leader of
the Laboratory of Nuclear Reactions Academician
Yu.Oganessian was held with President of Armenia
V.Khachaturyan. NAS RA President A. Sagyan, Director
of the Institute for System Programming of RAS
A. Avetisyan, Rector of the Moscow Aviation Institute
M.Pogosyan, NAS RA Academician R.Harutyunyan
took part in the event. Special Representative of
Russian President on International Cultural Cooperation
M. Shvydkoy moderated the discussion.

The high-level meeting took place within the
International Conference “Heaviest Nuclei and Atoms”
dedicated to the 90th anniversary of Yu.Oganessian
held under the auspices of the International Union of
Pure and Applied Physics at the National Academy of
Sciences of Armenia (NAS RA) from 25 to 29 April.

The President of the Republic of Armenia congrat-
ulated Yu.Oganessian on his anniversary and wished
him good health and new scientific achievements.

A wide range of issues on strengthening and ex-
panding scientific and cultural ties was discussed at
the meeting. In particular, the participants discussed
unlocking of the existing potential in high technologies
and in other fields of science, as well as the formation
of a substantive agenda for cooperation. Following
the meeting, the participants reached an agreement on
regular holding of international multidisciplinary con-
ferences and joint cultural events in Armenia.

On 4 May, Vice-President of the Cuban Academy
of Sciences C. de Jesus Rodriguez-Castellanos visited

the Joint Institute for Nuclear Research.

He got ac-
quainted with the JINR scientific infrastructure and met
with representatives of the Cuban community.

The “JINR Basic Facilities” exhibition at the JINR
Cultural Centre “Mir” was the first destination of the
Vice-President of the Cuban Academy of Sciences
during his visit to Dubna. Then the guest visited the
Laboratory of Nuclear Reactions, where he learned
more about the DC-280 cyclotron and attended the
Nanocentre. The visit continued with a meeting with
JINR representatives at the Laboratory of Theoretical
Physics. At the end of the visit, Vice-President of the
Cuban Academy of Sciences went on excursion to the
sights of Dubna.

In 1977—1982, C. de Jesls Rodriguez-Castellanos
worked at the Joint Institute for Nuclear Research and
became the first Cuban scientist to defend a doctoral
degree at JINR.

A photo exhibition “Bulgaria’s contribution to the
Slavic cultural heritage” opened at the JINR Cultural
Centre “Mir” on 11 May. This exhibition has already
been presented in a number of European countries.
The exhibition includes photocopies of ancient hand-
written documents in Glagolitic and Cyrillic alphabets,
stored in the archives of Bulgaria, Macedonia, Russia,
and Serbia, as well as photographs of frescoes of
churches and monasteries that are significant for the
history of the Bulgarian people. The exhibition is dedi-
cated to the Day of Slavic Writing and Culture, which is
celebrated in several JINR Member States on 24 May.

Director of the Joint Institute G.Trubnikov, JINR
Scientific Leader V.Matveev, Vice-Director L.Kostov
spoke at the opening ceremony. Director of the
Bulgarian Cultural Institute in Moscow V. Boychev spoke
about the history of the creation of the exhibition, as
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11 man B8 Jome KynbTypbl «Mup» oTkpbiiachk do-
ToBbicTaBka «Bknap Bonrapuu B KynbTypHOe Hacne-
IOve cnaesH». JTa BbiCTaBKka y>ke 6bina npeacrasneHa
B psifie eBpOnencKux cTpaH. B akcnosuuumio Bownu ¢po-
TOKOMWU LPEBHUX PYKOMUCHbIX JOKYMEHTOB Ha rnaro-
JULE U KUPWIULE, XpaHALWMXCcs B apxuBax Bonrapuu,
MakegoHum, Poccun u Cepbum, a Takxke doTorpadmm
(ppecok 3HaKOBbIX LS UCTOPWM BOrapckoro Hapo-
Ja LUepKBeM W MoHacTbipeW. BbicTaBka npuypoueHa
K npasgHoBaHuio [lHS CNaBAHCKOW MWCbMEHHOCTH W
KY/NbTypbl, KOTOPbIM OTMedYaeTcsi cpasy B HECKOJIbKUX
cTpaHax-yyactHuuax ONAN 24 mas.

Ha Top)XecTBeHHOM OTKPbITUM BbICTYMUAU OW-
pektop OWUAWN T.B.TpyOHWKOB, HayuHblM PYKOBOLM-
Tens ONAN B. A.Marteees, Buue-gupekTop J1.Koctos.
IOupektop bBonrapckoro KynbTypHOro MHCTUTYyTa B
Mockee B.bBoiues pacckazan 06 UCTOpuM CO3AaHMs
BbICTaBKM, @ TaKXXe pacnpoCTpaHeHWsi NpaBOC/laBHOW
KynbTypbl B Bonrapum.

JKcrnoHaTbl BbICTaBKKM NPeAcTasnisioT coboi uacTb
6onbliok cotokonnekunn «bankanbl. Ob6lee Hacne-
ave». Konnekuuio B TeueHue MHOrMX net cobupasu
BeayliMe Bonrapckue yuedbie: npodeccopa WM.Mapa-
308 u A. lxxypoBa BmecTe ¢ hoToxyaoxkHukom U. Xaa-
YKUMULLEBbIM.

16 masa B lNapwxke B pamkax 216-ro 3acepaHus
NcnonHuutenbHoro coseta OHECKO coctosnoch cose-
WwaHue cneunpenctaeutens aupektopa OUAU B mex-
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LYHapOAHbIX W POCCHMHACKMX Hay4HbIX OpraHW3aLusx
B.1O. lLlapkoBa ¢ BHOBb Ha3HauYeHHbIM PYKOBOACTBOM
HayuHoro 6noka FOHECKO. Co ctoponbl FOHECKO B
COBELLLAHWU YUYacCTBOBa/IM [OMPEKTOP OTAEe/la HayyHOM
NOJSIMTUKU U pyHIOameHTasnbHOW Hayku LlaodpeHr Xy,
PYKOBOJMUTE/Nb CEKLUMH HayYHOM, TEXHONOrMYECKOW W
WHHOBALMOHHOM nonuTukKM I.Knapk, a Takxe pykoBo-
OWTENb CEKUMMU (PyHAaAMeHTa/IbHOM HayKW, Wccnefosa-
Te/IbCKUX UHHOBaLMK W WHXKMHWUpHHTa A. Kacpwu.

B.10. LLlapkoB HanoMHWn yyacTHWKaM COBELLaHUS
06 UCTOPUM B3aMMOBBIOLHOM KOOMepauuu OBYX Mex-
LYHapOHbIX OpraHu3auui nocne nognucanus 8 1997 r.
cornalleHuss o coTpyaHuuecTBe, kotopoe B 2017 T.
ObINI0 pacliMpeHo Gnarofapa BK/OUYEHWIO B HEro co-
BMECTHOM NpOrpaMMbl CTa>KMPOBOK. [loknaguuk oTMe-
TUN TaKXKe TaKWe Ba)KHbleé COBMECTHbIE MEPONPUATUS,
Kak MexayHapofHas npemusa wm. [l.U.Menpeneesa,
akTuBHoe ydyactve OUAU B MekpyHaponHoMm roge
dpyHAaMeHTanbHOM HayKW A1l YCTOWYMBOFO PasBUTUS,
OTKpbITWe Oekagbl Hayku B OOH u gp., ocBeTun kntoue-
Bble acrnekTbl HaydHon nporpammbl OUAWN, pacckasan
O (pnarMaHCKux npoekTax, YHWKasJbHOM WccnenoBa-
TesbCKOW MWHpacTpykType MHCTUTYyTa W Haykorpage
Ly6Ha.

B xome puckyccuM HEOQHOKpaTHO NoOAYEepKWBa-
nacb HeobXOAMMOCTb aKTMBM3aLUWW MNPOrpammbl CO-
TpyaHuyectea OUAU—IKOHECKO, a Takyke uUeHHOCTb
nesitenoHocti OUAN no passuTHio HayKK, TEXHOMOMUH,
MHHOBAaLMK U YKPENJIEHWUIO YEJIOBEUYECKOrO Kanutana Bo

@5

JlyOHa, 11 mast. TopykeCTBEHHOE OTKPBITHE BBICTaBKH «Briag
Bonrapuu B KynbTypHOE Haciennue ClaBsH

EI

Dubna, 11 May. A festive opening ceremony of an exhibition
“Bulgaria’s contribution to the Slavic cultural heritage”
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[Mapmx, 16 mas.
b. 1O. [IlapkoB Ha BCTpeye ¢ pyKOBOJCTBOM
HayyHoro 6moka FOHECKO

Paris, 16 May.
B. Sharkov at the meeting with the leaders of
the UNESCO science unit

well as the dissemination of the Orthodox culture in
Bulgaria.

The exhibits of the exhibition are part of a large
photo collection “The Balkans. Common heritage”. The
artefacts have been collected for many years by lead-
ing Bulgarian scientists, namely Professor |.Marazov
and Professor A.DZurova together with a photogra-
pher I. Hadjimishev.

On 16 May, in Paris, alongside the 216th ses-
sion of the UNESCO Executive Committee, JINR
Director’s Special Representative for Cooperation
with International and Russian Scientific Organizations
B. Sharkov met with leaders of the UNESCO science
unit. The UNESCO party was headed by Director of
the Division of Science Policy and Basic Sciences
Shaofeng Hu, Chief of the Section for Science,
Technology, and Innovation Policy E.Clark, as well
as Chief of the Section for Basic Science, Research,
Innovation, and Engineering A.Kasry.

B. Sharkov reminded the participants about the
history of cooperation between two international orga-
nizations. It began with the signing of the Cooperation
Agreement of 1997, which was expanded in 2017 to
include a joint internship programme. He highlighted
such important joint events as the establishment of the
Mendeleev International Prize, the JINR’s active par-
ticipation in the International Year of Basic Sciences
for Sustainable Development, the upcoming opening of
the UN Decade of Science, etc., introduced the partici-
pants of the meeting to the JINR scientific programme,
flagship projects, the unique research infrastructure of
the Institute as well as the Dubna science city.

During the discussion, it was stressed that the
JINR-UNESCO cooperation programme should be
aimed at its early resumption and activation. It was
noted that JINR is a valuable partner. JINR is active-
ly working in the priority areas of UNESCQO’s man-
date to develop science, technology, innovation and

EI

to strengthen human capital in many countries of the
world under the motto “Science Bringing Nations
Together”. The leaders of the UNESCO science unit
expressed interest in continuing to participate as an
observer at important meetings in Dubna. B. Sharkov
held introductory discussions with RF Ambassador to
UNESCO R. Alyautdinov and Second Secretary of the
Representative Office G.Enayeva, who is responsible
for science.

On 16 May, during a meeting of the Presidium
of the Presidential Council for Science and Education,
a new composition of the Coordinating Council for
Youth Affairs in the Scientific and Educational Spheres
was approved. A junior researcher of the Experimental
Department of Colliding Beams of the Dzhelepov
Laboratory of Nuclear Problems of JINR V.Rozhkov
was included in the Coordinating Council. V.Rozhkov
heads the Association of Young Scientists and
Specialists at the Joint Institute and is also a member
of the Council of Young Scientists and Specialists of
the Moscow Region.

The young scientist became a co-author of nine
publications in international peer-reviewed journals
and one patent for the invention “Method for mea-
suring intensity of radiation of unknown composition”,
a grant recipient of the RFBR grant (“High-resolution
SPECT/CT method based on Medipix detectors”) and
of the RSF grant (“Visualization and quantitative analy-
sis of biopolymers /n vivo via photon counting comput-
ed tomography enhanced by nanocomposite contrast
agents”).

Today, the Coordinating Council consists of 66
people, including 10 doctors of sciences, 38 candidates
of sciences, and 2 PhD candidates. N.Marchenkov,
Acting Head of the Kurchatov complex of synchro-
tron-neutron research of NRC “Kurchatov Institute”
heads the Coordinating Council.
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MHOMMX CTpaHax Mupa nog nosyHrom «Hayka cénmxa-
eT Hapogpl». PykoBoacteo HayuHoro 6noka FOHECKO
BbIPA3W/I0 3aMHTEPECOBAHHOCTb B MPOMAO/IKEHUH Yyua-
CTMA B KauecTBe Habniogartens Ha 3acefaHusx py-
kosogsAwmx opraHos OUAU. B pamkax coselsaHus
B.10. lLlapkos npoBen ycTtaHOBOUHble OBCYXAEHHA C
COTPYLHWKaMK MOCTOSAHHOrO npeacTaBuTenbctea P®
npu FOHECKO — nocnom P. AnsiyToMHOBBIM W BTOPbIM
cekpetapeM npeacTtaBuTennctea [.EHaeBol, otset-
CTBEHHOW 3a HayKy.

16 mas B xopme 3acepanus npesuguyma Coseta
npu MpesnaeHte PO no Hayke M obpa3oBaHuio Gbin
yTBEPXXAEH HOBbIM cocTtaB KoopauHauuoHHOro co-
BeTa Mo [fenamM MOJIOAEXW B HayyHOW U obpasosa-
TeNbHOW cpepax, B KOTOPbIM BOLIEN MAaAWWK Hayu-
HbIH COTPYLHWK Hay4HO-3KCMEepUMEHTaNIbHOro oTaena
BcTpeuHbix nyukoB JIAM B.A.Poyxkos, Bosrnaensio-
wui Ob6beanHeHWe MOOADBIX YUYEHbIX W CMELMUANUCTOB
OUAN u sasnsaowmiica uneHom CoseTa Mosogpix yye-
HbIX W cneuuanuctoB Mockosckoi obnacTw.

Monofo#H yueHblli — coaBTOp AEBATHU NyBnUKaLui
B MEXAYHAapPOAHbIX PeLeH3UPYEMbIX XXYypHaiax U OgHO-
ro nareHta Ha usobpeterue («Cnocob u3amepeHuss UH-
TEHCHUBHOCTU PaAHaLMOHHOIO U3TyHEHWUS HEM3BECTHOMO
cocTaBa»), rpaHTononydyarenb rpaHta POOU («Metopn
O®IKT/KT BbICOKOro paspelueHusi Ha OCHOBe [LEeTeK-
Topoe Medipix») u rpaHta PH® («Busyanusauusa u
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KOJIMYECTBEHHBIM aHa/n3 BbICOKOMOJIEKY/IAPHbBIX OHO-
NOJMMEPOB /N VivO METOLOM 3HEeproyyBCTBUTE/IbHOM
KOMIMbIOTEPHOW TOMOrpadMu C UCMOJIb30BAHUEM HaHO-
KOMMO3WTHbIX KOHTPACTUPYIOLLUX areHTOBY).

CerofHs B cocTaBe KOOPAWHALMOHHOIO CoBe-
Ta 66 yenosek, B Tom uucne 10 gokTopoB Hayk, 38
KaHOMIATOB Hayk M 2 kaHpupata co creneHbto PhD.
BosrnaensieT kKoopAHHALMOHHbBIM COBET W. 0. PYKOBOLM-
Tens KypuaToBCKOro KOMMeKca CUHXPOTPOHHO-HEewW-
TpoHHbIX uccnepoaHui HULL «KypuaToBckui WHCTH-
TyT» H.B.MapueHkos.

19 mas coctosnocb ouepegHoe 3acegaHue HTC
OUAN, koTopoe BnepBble MPOLIIO B HOBOM COCTaBe.
KnioueBol TeMol 3acefaHusi ctano obcyxaeHuwe nna-
HoB MHcTUTyTa B cdhepe yKpemnsieHuss cratyca Mexxay-
HapoAHOW OopraHu3auuu U B cdhepe KaapoBOHW NOJSIUTH-
ku. Hoebim npegcenatenem HTC ctana Befywiui Hayu-
HbIM cOTpyAHUK, pykosoguTenb AKull E. A.KonraHoea.
3amectutenem npeacepatens HTC 6bin u3bpaH 3ame-
ctutenb aupektopa JIHO H.Kyuepka.

3acepanue oTkpbin gupektop OUAN akapemuk
I.B. Tpy6Hukos. MonpusetcteoBas ObiBlIEro npence-
patens HTC npodpeccopa P.B. Ixxonoca, oH Bbipasun
eMy 6GnarofapHocTb 3a 3heKTUBHYIO PaboTy Ha 3TOM
MOCTY B TeYEHHE AOJITUX JIET.

Joknafuvk onpenenun LOBe BaXHEWLME 3afayu
ans UHcTutyTa Ha Ganskanwmui Nnepuoa: YKpenuTb cra-

On 19 May, a regular meeting of the JINR Science
and Technology Council (STC JINR) took place. The key
topic of the Council’s meeting was the discussion of
the Institute’s plans in the fields of improving the sta-
tus of an international organization and personnel pol-
icy. New Chairman of STC JINR became E.Kolganova,
a leading researcher, Head of the Human Resources
and Records Management Department (HRRMD).
N.Kucerka, FLNP Deputy Director, was elected Deputy
Chairman of STC JINR.

JINR Director Academician G.Trubnikov opened
the meeting. He welcomed former Chairman of STC
JINR Professor R.Jolos and expressed gratitude to
him for his effective work during many years in this
post.

In his speech, G.Trubnikov defined two most im-
portant tasks of the Institute in the coming months.
They are to improve the status of JINR as an interna-
tional organization by ensuring effective work with the
JINR Member States and to attract young scientists
from other countries to Dubna. G. Trubnikov noted the
planned events aimed at the implementation of these
tasks. A meeting of the Working Group under the CP
Chairman on Financial Issues will be held in Irkutsk
dedicated to the budget of the next seven-year period.
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In the frames of active efforts in the development of
international cooperation, a large number of confer-
ences in various countries are planned, as well as the
first official visit of JINR to Mexico. In cooperation
with China, specialists are preparing the first meeting
of the JINR—China Joint Coordination Committee, at
which its participants will discuss the development of
the cooperation between the countries.

At the end of the meeting, members of the Council
defined the main future directions of their work. It is
planned to discuss a strategy and necessary steps to
implement the basic projects of the Institute on time,
operation strategies for the JINR University Centre,
the JINR Dissertation Councils, the Association of
Young Scientists and Specialists. In addition, members
of the Council made a decision to organize a spe-
cial Committee under STC JINR aimed at opening up
more possibilities of providing feedback between the
Laboratories, between employees of the scientific and
technical sector and administrative departments, and
considering issues raised at meetings of STC JINR.

On 25 May, during a visiting meeting of the
Board of the Federal Medical Biological Agency of
Russia “Industrial medicine, the basis of labour lon-
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Tyc OMAN kak MexxayHapogHo opraHu3aunu, obecne-
unB 3PPEKTUBHYIO paboTy CO CTpaHaMMU-yYacTHULIAMM,
a Tak>Xe MpuB/edb MOJIOAblE HayuyHble Kaapbl U3 OpPY-
rux ctpaH B [ly6Hy. I B. TpybHWKOB 03Byunn nepeuyeHb
3anjiaHMPOBaHHbIX MEPONPUATUH, HaLeIeHHbIX Ha Npo-
paboTky aTux 3agmad. B MpkyTcke npoiget cosellaHue
pabouer rpynnbl npu npeacepatene KMM no duHaHco-
BbIM BOMpOCaM, MNOCBSLLEHHOEe BlomKeTy cneayloLlen
cemunetku. B pamkax akTuBHOW paboTbl MO Pa3BUTHIO
MeXAyHapOAHOro  COTpyAHWYeCTBa  3anjaHUMpOBaHO
6onbllOe KONMYECTBO KOHMEPEHLUMH B pasHbIX CTpa-
Hax, a Tak>Xe NepBbid OULMANbHDBIA BU3WUT AeNerauuu
OUAN B Mekcrky. CoBMECTHO C KMTAWCKOWM CTOPOHOM
BELETCA MOAroTOBKa MEPBOro 3acefaHWsl COBMECTHO-
ro koopguHauuoHHoro komwuteta OUAN—Kuran, roe
OyneT obcy)aaTbCsi BONPOC Pa3BUTHA U YKpenieHUs
B3aMMOBbIFOHbIX OTHOLLEHWH.

B saBepwenue 3acemaHus uneHbl HTC Hametunu
OCHOBHblE HanpaBieHWs cBoel paboTbl: 0bCyxaeHHUe
cTpaternM M HeoBXOAMMbIX LWAaroB A/ CBOEBPEMEH-
HOW peanu3auuM OCHOBHbIX nNpoekToB WMHCTUTYTa,
cTpaternu pabotbl YuebHo-HayuHoro ueHtpa OUSAM,
auccepTauuoHHbix cosetoB, O6beanHeHUs MONOAbIX
yUeHbIX U CneuuanuctoB. Takyke Bbi1o NPUHATO pelle-
HWe O co3faHuM cneuuanbHor komuccun npu HTC ons
paclUMpeHns BO3MOXKHOCTEN obpaTHOM CBA3W Mexay
nabopatopusiMu, COTPYAHUKAMU HayUHO-TEXHUUECKOrO
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CEeKTopa W afMWHWUCTPATUBHbIMKU CTPYKTYpamu MU pac-
CMOTPEHHS BO3HUKLLWX BONPOCOB Ha 3acepaHusax HTC.

25 Mas B xo4e NPOBeAEHUs Bble3OAHOW Kosse-
run DefepanbHoro MeauKo-6UONOrMUECKOro areHT-
ctBa Poccuu «lpombiwneHHas mMeauuMHa — OCHOBA
TPYOOBOrO [OJIFO/IETUA»  COCTOSNIOCh  TOPXKECTBEH-
HOE OTKPbITUE COCYAMCTOrO LEHTpa, CO3[4aHHOro
npu nogaep>kke OUAN. LeHtp 6bin oTKpbIT Ha Gase
®DepnepanbHOro BIOOKETHOrO YUpPEXKAEHWA 3[4PaBOOX-
paHeHusi «Mepguko-caHutapHas uactb Ne9» OMBA.
YuacTve B OTKPbITMM LEHTPa MPWHSAIW PYKOBOAMTESb
®MBA Poccun B.WN.Ckeopuosa v gupektop OUAU
akagemuk I, B. Tpy6HuKoB.

OTKpbITHE COCYAMCTOrO LEHTPa, OCHALEHHOro
COBPEMEHHbIM MEAULMHCKUM O0DOpYAOBAaHUEM, B TOM
uucsie aHruorpadoM, U YKOMMIEKTOBAHHOMO CreLuasim-
CTaMM, cTano BaXKHbIM cobbitveM ans xwutenen [y6Hbl
W BAM3NeXKalMX HacesleHHbIX MYHKTOB: Ternepb nauu-
€HTbl, CTpajaloliMe CepaeyHO-COCYAMCTbIMU 3abone-
BaAHUAMM, MOTYT MOJydaTb 3KCTPEHHYIO W MNAHOBYIO
creuranu3MpoBaHHyio MEAWULMHCKYIO MOMOLLb.

Takke B pamkax npoekTa Obla OTKPbIT LEHTp re-
moguanusa Ha 6aze MCY Ne9 w umdposor 3gpas-
NYHKT Ha TEPPUTOpPUM OCOBOM 3KOHOMMUECKOW 30-
Hbl «[y6Ha», roe OyayT obcCny>KuMBaTbCA COTPYAHWKM
npeanpusTui-pesuaeHtos 033.

gevity”, a festive opening of the Vascular Centre cre-
ated with the JINR support took place. The Centre
was opened at the Federal Budgetary Healthcare
Institution “Medical Unit No.9” of FMBA. Head of
FMBA of Russia V.Skvortsova and JINR Director
Academician G.Trubnikov took part in the opening of
the Centre.

The opening of the Vascular Centre became an
important event for the residents of Dubna and nearby
settlements. Now, patients suffering from cardiovas-
cular diseases can get emergency and routine special-
ized medical care.

In addition, within the project, a Hemodialysis
Centre at Medical Unit No.9 and a Digital Health
Centre in the territory of the Special Economic Zone
“Dubna” were opened, where the employees of enter-
prises-residents of the Special Economic Zone will be
treated.

On the same day, at the JINR Cultural Centre “Mir”,
the FMBA board meeting was held. The strategy for
the development of industrial medicine in the Russian
Federation and labour protection were the main topics
of the meeting. In particular, following the example of
Dubna, it is planned to create several dozen centres in
other cities and several hundred digital health centres.

Kl

At the end of the board meeting, awards were
presented. By order of FMBA of Russia, JINR Director
G.Trubnikov was awarded a Certificate of Merit by
FMBA for the successful implementation of projects
on industrial medicine within the interdepartmental
cooperation. The FMBA commendation was given to
Special Representative of the JINR Director S. Kulikov
and Director Assistant G. Shirkov.

During the visit to Dubna, the FMBA delegation
visited VBLHEP JINR, where they got acquainted
with the progress of the NICA project, as well as the
Accelerator Complex and the MPD facility. In addition,
guests got an idea of the work of irradiation stations
at extracted beams created at NICA for applied re-
search, including in the field of medicine.

On 29 May, the opening of the 16th International
Internship for Young Scientists and Specialists from
the CIS Countries took place at the JINR International
Conference Hall. Young scientists and specialists from
Armenia, Azerbaijan, Belarus, Kazakhstan, Kyrgyzstan,
Russia, Tajikistan, and Uzbekistan have gathered to
participate in the Internship.

The Internship is organized by the “International
Innovative Nanotechnology Centre of the CIS coun-
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B atot ke geHb B K «Mup» coctosnoch 3acepna-
Hue konnermn (OMBA, OCHOBHbIMM TeMaMu KOTOPOro
CTa/iM cTpaTervs pasBUTUS NPOMbILLIEHHON MeLULMHbI
B Poccuiickon ®epepaunu v oxpaHa Tpyza. B uact-
HOCTH, no npumepy [yOGHbl nnaHWpyeTcs co3faHue
HECKOJIbKMX [LECSATKOB LEHTPOB B APYrMX ropopax M
HECKOJIbKMX COTEH LMPPOBbLIX 34PaBMYHKTOB.

B 3aBeplueHue 3acefaHus Konneruu Obian Bpyue-
Hbl Harpagbl. 3a yCrnelHylo peasiM3auuio NMPOeKTOB B
06/1aCTH NPOMbILLIZIEHHOW MEAULMHbI B paMKax MeyBe-
LOMCTBEHHOIO B3auMMOAEeNCTBUSA [loyeTHOM rpaMoToM
®OMBA HarpakgeH aupektop OUAU T.B.Tpy6HuKoB,
6narogapHocte  MPMBA ob6bseneHa cneuuanbHOMy
npeacrasutento aupektopa OUAU C.A.Kynukosy w
nomoLHuky aupektopa I. . LLnpkosy.

Henerauna OMBA cosepwmna 3KCKypcuio B
JI®B3 OUSAWN, roe o3HakoMuiacb C XOOOM peasiv3a-
unu npoekta NICA, noceTuB ycKOpUTEbHbIM KOMMIEKC
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u yctaHoBky MPD. loctyu nonyuunu npepcraBieHue
o paboTe Ha BbiBEAEHHbIX MNyyKax, cO3[aBaeMbiX Ha
NICA nna npuknafHbiXx UCCNefOBaHWM, B TOM YuC/e B
obnacTi MeauLMHbI.

29 mas B [lome MeXayHapoAHbIX COBELLAHWH
OUAN cocTosanocb oTkpbitThe 16-1 MexkayHapogaHoM
CTaXXMPOBKK MOJIOABIX YUEHbIX U CMEeLUasMcTOB CTpaH
CHI, pna yuyactus B koTopor B [lybHe cobpanucb Mo-
nofble yueHble M crneuuanuctbl M3 AsepbaimxaHa,
Apmenur, Benopyccuu, KasaxctaHa, Kuprusuu,
Poccuu, TapkmkucTaHa, Y3bekucTtaHa.

OpraHu3aTopoM CTa)KMpOBKW BbicTynaet Mexxay-
HapOZHbIH MHHOBALMOHHbIM LEHTP HAHOTEXHOJ/IOTUMH
CHI (MULUHT CHT), cospaHHbii B 2010 r. npu yyactuu
OUSAN, n ewe 12 HayuHbix M obpasoBaTeibHbIX opra-
Huzauum u3 8 ctpad. MULLHT CHI™ exxerogHo npoeoaut
CTaXXMPOBKK MpU nopaep>kke MerkrocyaapcTBeHHOro

Jy6Hna, 26 uions. Monozsle yuensie u crienuanuctsl crpan CHI' — ywactauku 16-i Mexxnynaponnoit craxuposku OMSIN
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MENMOCYQAPCTBEHHLIA SOH
[YMAHHTAPHOID COTPYIHWHECTBA
FOCYAAPCTE-YHUACTHUKOR CHI

Dubna, 26 June. Young scientists and specialists from the CIS countries — the participants of the 16th JINR International Internship

tries” (ININC CIS), established in 2010 with the par-
ticipation of the Joint Institute for Nuclear Research
and 12 other scientific and educational organizations
from eight countries. ININC CIS, which is the base
CIS organization, annually conducts internships with
the support of the Intergovernmental Foundation for
Educational, Scientific, and Cultural Cooperation of the
CIS and JINR Member States.

JINR Assistant Director for Development Projects,
ININC CIS Director A.Ruzaev told the trainees about
the history of the Centre’s creation, its aims, and fields

of work. From 2010 to 2023, about 400 people took
part in internships, and more than 180 young scien-
tists and specialists received ININC CIS grants for the
development of scientific and innovative projects. He
also added that over the years of such internships, a
positive practice has appeared. Having visited Dubna,
trainees from various countries continue joint work
and make joint publications in journals.

Chief Scientific Secretary S.Nedelko, Senior
Specialist of the International Cooperation Department
E.Badawy, Head of the Innovations and Intellectual
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doHAa rymMaHWTapHOro COTPYAHWYECTBA rOCYAApPCTB-
yuyactHukos CHI v OUAN.

MomowHuk gupektopa OUAU no npoektam pas-
Butus, gupektop MULUHT CHI A.B.Py3saeB pacckasan
YUYaCTHUKaM CTaXXMPOBKHU 06 WUCTOPUM CO3OAHWA LieH-
Tpa, UeNsx W HanpasneHusx ero pabotbl. 3a nepyog, ¢
2010 no 2023 r. B cTaKMpPOBKax NPUHSIKU yd4acTUe OKO-
no 400 uenosek, a rpantel MULUHT CHI Ha paspabort-
KY HayYHbIX ¥ MHHOBALMOHHbIX MPOEKTOB NoayuYuau 6o-
nee 180 monoppix yyeHbix W crneynanuctos. OH Takxke
NOAYEPKHYN, UTO 3PAPEKTUBHOCTb TAKUX MEPOMNPHATHH
[IOKa3blBaET CJIOXKMBLLUAACA 3@ 3TW rofbl NO3WTUBHAA
npaKkTHKa, Koraa pebsata U3 pasHbix cTpaH, nobbiBas B
LybHe, B fanbHedlweM Npofo/iKaloT COBMECTHYIO pa-
60Ty, AenaloT obuime nybAUKaLMK B XKypHanax u T.A.

Ha oTKpbITMM nepen yyaCTHUKAMWU CTaXKUPOBKM
C O3HAKOMMTE/IbHbIMU JIEKLMSMU BbICTYMUAU [aBHbIM
yyeHbit cekpetapb OUAWN C.H.Hegenbko, crapuumi
cneuynanuct [lenaptameHta MeXAyHapoAHOro coTpya-
HuuecTtBa E. A.bBapaeu, HauanbHUK oToena WHHOBALMK

JINR DIRECTORATE’S INFORMATION

M WHTennekTyanbHol cobcteeHHocTn W, D. Jlenckui,
rnaeHbii uHxXeHep MHctutyta B.H.Tukan. Coctosnach
HedpopMasibHas BCTpeUa CTa’KEPOB C PYKOBOLWTENSMU
HauMoHasbHbIX rpynn coTpyaHukos OUSAN.

3a BpeMsi CTaXMpPOBKWU [0 27 WIOHS YYaCTHUKH
nobbiBann ¢ 3KcKypcusmu B nabopatopusx OUAU u
Ha NpeAnpUsaTHUSAX HayKorpaaa, a Takke B MHTepHaLMo-
Ha/bHbIX KOMaHZax no 4—5 yenoBek NMOArOTOBWIMU M
3alMTUIM COBMECTHble HaydHble MpoeKTbl. ABTOpbI
NyYWKUX paboT NONYUYHUIM BO3MOXKHOCTb CTaTb FpaHTo-
nonyyarensmu MULIHT CHI.

17 wioHsa Bo Bnapgukaekase cocTos/iocb ToprKe-
CTBeHHOe nognucaHve MemopaHayma O B3auMono-
HuMaHuu no ecTynneHuto Cesepo-OceTUHCKOro rocy-
napcteeHHoro yHueepcuteta WM. K.Jl. Xetarypoea B
konnabopaunio ARIADNA nns nposeneHuss nporpam-
Mbl MPUKNALHbIX WCCNELOBAHUW HA YCKOPWUTEIbHOM
komnnekce NICA. Llepemonus npowna Ha nnowagxe
NHdpopmaumorHoro ueHntpa OUAN Ha tOre Poccuu B
COlY, roe B 3T0T e AeHb Hauyano paboTy TpexaHes-

Brnanukaskas, 17 urons. [lognucan
MemopaHIyM 0 B3aHMOIIOHIMAaHUH
1o BeTymiennto CeBepo-
OCeTHHCKOTO rOCy1apCTBEHHOTO
yausepcutera uM. K. JI. Xeraryposa
B komabopanuio ARIADNA (@omo:
npecc-cayxcoa COL'Y)

I_hﬁnpa TOpWY /
[
Vladikavkaz, 17 June.

A Memorandum of Understanding
was signed on the admission of the
K.L.Khetagurov North Ossetian
State University to the ARTADNA

Collaboration (Photo. Press Office
of NOSU)

Property Department I.Lensky, Chief Engineer of the
Institute B. Gikal delievered lectures to the participants
of the Internship. An informal meeting of trainees with
representatives of the national groups of JINR employ-
ees took place.

During the Internship, which lasted until 27 June,
the participants visited the JINR Laboratories and a
number of enterprises of the city. The participants
worked in international teams of 4—5 people. They
prepared joint scientific and technical or innovative
projects. The authors of the brightest works were able
to apply for grants from the ININC CIS in the future.

On 17 June, JINR and NOSU signed a Memorandum
of Understanding on the admission of K.L.Khetagurov
North Ossetian State University to the ARIADNA

Hanpannexul MEEnenonarmi OWAK B |

Collaboration for carrying out the applied research
programme at the NICA accelerator complex. The cer-
emony took place at the JINR Information Centre in
the South of Russia at NOSU. On the same day, a
three-day workshop “Applied research at the NICA
complex: Prospects for cooperation between North
Ossetia—Alania Region and JINR” started. At the
opening of the event, JINR Director G.Trubnikov and
NOSU Rector A.Ogoev made welcoming speeches.
During the meeting, V.Lebedev made a report on
the status of the NICA project. O.Belov spoke about
the ARIADNA scientific programme in his message.
A. Slivin highlighted the process of creating irradiation
stations for applied research. The participants listened
to reports on radiation materials sciences, research in
life sciences and relevant tasks in modern radiation




NHOOPMALIMA OMPEKLMN OUNAN
JINR DIRECTORATE’S INFORMATION

Hoe pabouee coselwaHue «[lpuknagHbie UccnenoBaHUs
Ha komnsiekce NICA: nepcnekTusbl cotpyaHuyectsa PCO-
Ananns—OUAN». Ha OTKpbITHM MepOnpUATUS BbICTYNU-
nv aupektop OUAWU T.B.TpybHukos u pektop COlY
A.Oroes.

B xogne cosewanus noknag o ctaryce npoekta NICA
caoenan B. A.lebepes. O HayuHow nporpamme ARIADNA
pacckaszan B csoem coobueHun O.B.Benos. Xop cos-
OaHWa obnyyaTesibHbIX CTaHUMM AN NPUKAAAHbIX Ucche-
noBaHun ocsetun A.A.CnuBuH. YUacTHUKM 3acnyluanu
JoKknafbl Mo pajuvaluOHHOMY MaTepUasioBefEHHIO, UC-
C/IeOBaHUAM B OONACTM HAyK O >KM3HWU M MO CMEXKHbIM
3aja4aM COBPEMEHHbIX PafUaLMOHHbIX TEXHONOTUKH, 06-
MEHSIMCb MHEHWUSIMU OTHOCMTEJIbHO CTaTyca peasiv3aluu
npoekta NICA, HayuHo# nporpammbl ARIADNA u cosga-
HWUSI COOTBETCTBYIOLLEM MH(PACTPYKTYpbl AJs NpoBege-
HUSI AKCMIEPUMEHTOB.

Paboty coBewaHus nNPOAO/KWUA KPYIbIM CTON C
yuyactvem npegctasutenen COIMY wum.K.JI. Xetarypoga,
CKIMU (I'TY), a Takke HayYHO-NMPOM3BOACTBEHHbIX KOM-
nanun 000 «BTL, BACIMUK» u AO «HUUIM», koTopble
NPOMH(POPMHUPOBA/IM O [EATENIBHOCTU CBOMX OpraHu-
3auui.

YuacTHuku pabouyero coseliaHus nocetunu LleHtp
konnekTuBHoro nonb3osaHus COIY wum.K.J1. Xetarypo-
Ba M O3HAaKOMW/IUCb C aHa/JMTUYecKuM obopygoBaHueM
LeHTpa.

FOBUIEN

JUBILEES

110-nemue co ona posrcoenusn
B. I1. /[>icenenosa

12 anpena ¢ [lome yuenvix OUAU cocmosics
mopoicecmeennblil  geuep, noceaujenuviti  110-1emuio
co OHs poacoenus Beneouxma [lemposuua Jceneno-
6a (1913—1999), nepeoco oupexmopa Jlabopamopuu
a0epuvix npoorem OUAU.

Beuep omxpuin oupexmop OHAU I B. Tpyonu-
K08. OH NOOUEPKHYI 8ANXCHYIO POIlb, KOMOPYIO Cblepall
B.I1. [[cenenos 6 cosoanuu u cmanosienuu O6v-
COUHEHHO20 UHCTMUMYMA A0EPHbIX  UCCAe008AHUI.
Ceoumu 80CNOMUHAHUAMU O BbIOAIOUWEMCST YUEHOM U
opeanusamope HAyKu NOOeNUIUCh HAYYHbLIUL PYKOBO-
oumenv OHAU B.A. Mameees, Hayumwlii pyKo6oou-
menv JIAP [O.]. Ocanecan, cogemuux npu oupexyuu
JIAII H.A. Pycakosuy, enagHulii HAYUHbII COMPYOHUK
cekmopa snemenmapuvix yacmuy JIAIl B.HU. Koma-
pos, Hauanvhuk omoena ¢hazompona JIAIl I B. Mu-
YblH, HAYANbHUK cekmopa Huzkux memnepamyp JIAI
10. 4. Ycos.

Cocmosiics nokas eudeobuocpaghuueckoeo ouep-
Kka o Beneduxme Ilemposuue, no0comosieHHo2o epyn-
not Hayunwvix xommynuxayuu JIAIL Knuey-arvbom o
B.I1. [[cenenose, usdannyio K wooéuner, npeocmasui
oupexmop uzoamenvcmea « PMII» M. A. JIykuues.

techniques, exchanged views on the status of the imple-
mentation of the NICA project, the ARIADNA scientific
programme, and the creation of an appropriate infra-
structure for conducting experiments.

A round table was held with representatives of
NOSU, the North Caucasus Institute of Mining and
Metallurgy, as well as scientific and production compa-
nies LLC Vladikavkaz Technological Centre “BASPIK” and
the Scientific and Research Institute of Electromechanics.
They presented information about the organizations.

The participants of the meeting visited the Collective
Use Centre of NOSU, where they got acquainted with
existing analytical equipment.

EI

The 110th Anniversary of the Birth
of V. Dzhelepov

On 12 April, the JINR Scientists’ Club hosted a gala
evening dedicated to the 110th anniversary of the birth
of Venedikt Petrovich Dzhelepov (1913—1999), the first
Director of the JINR Laboratory of Nuclear Problems.

JINR Director G. Trubnikov opened the evening.
He stressed the important role played by V. Dzhelepov in
the creation and establishment of the Joint Institute for
Nuclear Research. JINR Scientific Leader V. Matveev,
FLNR Scientific Leader Yu. Oganessian, Advisor to the
Directorate of DLNP N. Russakovich, Chief Researcher
of the Elementary Particle Sector of DLNP V. Komarov,
Head of the Phasotron Department of DLNP G. Mitsin,
Head of the Low Temperature Sector of DLNP Yu. Usov
shared their memories of the outstanding scientist and
organizer of science.

A video of a biographical essay about Venedikt
Petrovich, prepared by the Scientific Communica-
tions Group of DLNP, was shown. The Director of the
Publishing House “RMP” M. Lukichev presented a
book-album about V. Dzhelepov published for the an-
niversary.




FOBUJTEN
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Jy6Ha, 12 ampens. TopxecTBEeHHBIN Bedep, NOCBAIICHHBII
110-netuto co mus poxaenus B.I1. xenenosa

Cemunap 6 uecmos IO. I]. Ocanecana

14 anpena & I[lenmpanvrom Oome yuenvix 6 Mo-
CK8€ COCMOSICA MOPHCECMBEHHbIU CEMUHAD 8 UeCMb
OHs1 podicOeHusi HayuHo2o pykoeooumens JIAP OHAU
10. 1]. Ocanecana. Bvioarowezocs yuenoeo cobpanuce no-
30pasume npeocmagumenu Poccuiickotl akademuu Hayk,
Munucmepcemea Hayku u vicuteco obpaszosanusi PO, I'K
«Pocamomy, poccutickux HayuHeix opeaHusayutl u yHU-
8epcumemos.

Ha cemunape, pabomy komopozo omkpuli Oupex-
mop OUAU axademux I B. Tpybnuxos, Ovira sauuma-
Ha noszopasumenvras meieepamma om Ilpesudenma PD
B.B. I[Iymuna: «FOpuii Ocanecan nonvb3yemcsi 6blcCOKUM U
HEOCnopUMbIM A8MOPUMENOM 8 POCCULICKOM U MUPOBOM
HAyuHOM coobujecmee Kax 8bl0AOWUIC YUeHbIl U KPYN-
Hblll opeanuzamop. Bawu ¢hyndamenmanvuvie ucciedosa-
HUSL, CMenble U NPOPbIEHbLE OMKPBIMUSL U Ce200HS USPAIOM
8AICHYIO POTb 8 PA38UMULU NPUOPUTNEMHBIX HANPABTEHU
Qusuruy.

Tosopasnenusi om Munucmepcmea HayKu u 8vicuie2o
obpasosanusa Poccuu o3eyuun zamecmumens MUHUCTPA
A. B. Omenvuyk u nepedan 1oounsapy namammuii aopec.

B 1obunetinoti 6cmpeue npumnsn  yuacmue Ypes-
eviyatinvil u  Ilonnomounwiii Ilocon Apmenuu ¢ PD

Dubna, 12 April. The ceremonial meeting dedicated to the 110th
anniversary of the birth of V. Dzhelepov

Seminar in Honor of Yu. Oganessian

On 14 April, a grand seminar dedicated to the birth-
day of Scientific Leader of the Flerov Laboratory of Nu-
clear Reactions of JINR Yu. Oganessian took place at the
Central Scientists’ Club in Moscow. Representatives of the
Russian Academy of Sciences, the Ministry of Science and
Higher Education of Russia, the State Corporation “Ro-
satom”, Russian scientific organizations and universities
participated in the event to congratulate the prominent
scientist.

JINR Director Academician G. Trubnikov opened the
seminar. President of the Russian Federation V. Putin sent
a congratulatory telegram, which was read out at the sem-
inar, which says: “Yuri Oganessian has a complete and
unquestioned authority among representatives of the Rus-
sian and world scientific community as an outstanding sci-
entist and a great organizer. Your fundamental research,
startling and breakthrough discoveries still play an im-
portant role in the development of key areas of physics.”

On behalf of the Ministry of Science and Higher Edu-
cation of Russia, Deputy Minister A. Omelchuk congratu-
lated the scientist and passed a memorable address to the
hero of the day.




FOBUIEN
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fOpuwe Lionaxosudy
OTAHECAHY

Mocksa, 14 amnpens. TopaxecTBeHHbI ceMUHap Moscow, 14 April. A grand seminar dedicated
B YECTh JIHS pOXKACHUSI HayuHOTOo pyKoBoauTens JISIP OUSAN to the birthday of Scientific Leader of FLNR JINR
akagemuka lO. L. OranecsHa Academician Yu. Oganessian




FOBUINEN
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B. Apymronsn, komopwiti ommemun 02pOMHbILL 8KAAO, KO-
mopuwitl IO. I]. Ocanecan enec 6 pazgumue yusuau3ayuu, u
noofcenan emy Ho8blX HAYUHbIX OMKPbIMULL.

Ipesuoenm PAH I A. Kpacnuxoe nodcenan yueHo-
My MHO20 Jem aKMueHOU MEOPYECcKOl OesmenbHOCmU,
OANbHEUWUX C8EPULeHUT U 3A8epull, 4mo CO CHMOPOHbL
Poccutickoti akademuu nayk 6yoem cOeiano 8ce 803mMolc-
Hoe, umoObl HA SMOM HAYYHOM NYyMu He ObLIO HUKAKUX
npezpao.

K nosopasnenusm npucoeounuiucy cneynpeocmagu-
menv Ilpesudenma PD no medxncoynapooHomy Kyiemyp-
Homy compyonuuecmgy M. E. [llsvioxou, pexmop MAU
M. A. Hoeocan, akademux PAH B. @. Mscoedos, sxc-npe-
3udenm MedxcOyHapoOoHoeo cot3a meopemuyeckon u
npuxnaorou xumuu H. IT Tapacosa, xonnecu uz I'K «Poc-
amomy, MI'V.

HOounen Myzesa ucmopuu nayku
u mexuuxku OUAH

19 anpens ¢ [{ome yuenvix OUAU npowino npazono-
sanue wounes Myses ucmopuu Hayku u mexnuku OHAN.
Ha npomsisicenuu 6om yoice mpuoyamu jiem compyOHuKu
My3est 3a60MAUE0 COXPAHSIIOM HAYUHblE apmeparnivl npo-
w020, a Maxodce namsims 00 OMKPLIMUSIX, QU3UYECKUX
VCMAHOBKAX U O POIU YYEHbIX 8 UX pazeumuu. B myzee

Jy6Hna, 19 anpenst. Y4acTHUKH Ipa3IHUYHOI BCTpedH,
MIOCBSIEHHOIT I00mIero My3est HCTOpHH HayKH
u TexHuku OVSIN

FOBUJTEN
JUBILEES

Ambassador Extraordinary and Plenipotentiary of
the Republic of Armenia to the Russian Federation V.Ha-
rutyunyan took part in the festive event. He highlighted
the huge contribution that Yu. Oganessian made to the
development of civilization and wished him new scientific
discoveries.

RAS President G. Krasnikov wished the scientist many
vears of active creative work, further achievements, and
assured that RAS would do everything possible to remove
obstacles on his scientific path.

Special Representative of Russian President on In-
ternational Cultural Cooperation M. Shvydkoy, Rector of
MAI M. Pogosyan, RAS Academician B. Myasoedov, Past
President of the International Union of Pure and Applied
Chemistry N. Tarasova, colleagues from the State Corpo-
ration “Rosatom” and MSU joined the congratulations.

Anniversary of the JINR Museum
of the History of Science and Technology

On 19 April, the JINR Scientists’ Club hosted the cel-
ebration of the anniversary of the JINR Museum of the
History of Science and Technology. For thirty years, the
Museum staff has been carefully preserving scientific arte-
facts of the past, as well as the memory of discoveries, sci-
entific facilities, and the role of scientists in their develop-

Dubna, 19 April. Participants of the festive meeting dedicated
to the anniversary of the JINR Museum of the History
of Science and Technology




NPOBOOUNCST MHOJICECMBO NPOCEEMUMENbCKUX MEPONPU-
AMull, HANPAaeIeHHbIX HA NOBbIUUEHUE 3AUHMEPECOBAHHO-
cmu 0emetl U NOOPOCMKO8 HAYKOLL.

Jupexmop OHUAU I B. Tpybruxo 3auuman no3opas-
Jlenue my3zero om 2enepanvbho2o oupexkmopa Ilorumexnu-
yeckoeo myses J]. A. Koosicanosa u epyuun brazooapcmeen-
Hble NUCbMA COMPYOHUKAM, A MAKdice YIeHam CO8ema
my3esi.

Bocnomunanuamu 06 ucmopuu cozoanus myses nooe-
aunucy oupexmop myzes H. C. Kasanepoea, pykosooumeis
uHUyuamusHou epynnel compyonuxos OMAU, evicmynus-
wietl ¢ uoeeil ocHoganus myzes, B. A. Huxumun, cogemHux
oupexmopa myses I.JI. Bapoenea, npeocedamenv coge-
ma myzes OUAU, enasuviti nayunviti compyonux JIH®
E.I1 lllabanun.

Pewenue o cozoanuu myszess OUAU 6Ovinio npums-
mo KIIIT Hucmumyma 16—19 aneaps 1989 2., npuxas 06
amom bvin uzoan H. H. Boeontobosvim 3 espainst moeo snce
2o0a. Daxmuyecku drce myseil noasuica 6 1993 2., koeda
07151 Smux yeneu OblIu 8blOCNeHbl 08€ KOMHAMbL 6 30aAHUL
peoaxyuu excenedenvnuxa OUAN «/yona: nayka, coopy-
arcecmeo, npoepeccy. OguyuanvHeilm OHEM OCHOBANUS
myzes cuumaemcs 13 mapma, koeoa 6 Mockee, 6 Ilonu-
mexnuueckom mysee, Oblid MOPIHCECMBEHHO OMKPLIMA
nepsas evicmaska myzes — «/Jocmucenus OHANy, co-
CMOAGULASL U3 IKCHOHATNOS, COOPANHBIX 80 BCEX 1AOOPaAMO-
pusax Hucmumyma, a maxoice cHumMKos pomonemonucya
OUAU IO. A. Tymanosa. Beicmaesxka pabomana osa mecsi-
Ya u NPUBLEKLA MHOJICECMEO NOCEMUMENell.

Dkcnozuyus mysest npoooadicaenm NONOIHAMbCS U
cetiuac. 3amecmumens oupexmopa myzes A. E. 3nomuuxo-
84 NPoBena NPe3eHMAaAYUI0 aKmMyaibHblX NPOEKMOo8 My3esi.
B mysee deiicmsyrom uemvipe 3ana: 3an ucmopuu OUAU,
3an Hoeblx npoekmos, «Kiaccuas rabopamopusy u jex-
YUOHHO-BbICINABOUHBILL 3a]. DKCKYpCUU NPO8oOaAmcs bec-
NAAMHO 071 6CEX IHCENAIOWUX, 8 MOM YUCITEe HA AHSTUTICKOM
azvike. Ipu myzee OUAHN oeticmeyem Knyd 6yoyupux yue-
HbIX 01 pebsim ¢ 1-20 no 6-u knacc. Ejicecoono ycmpau-
saromesi «Menoeneesckue ymenusLy — HAYYHO-NPAKmMuye-
cKasi Konghepenyus wkonbHukos. Ha nocmosnnoii ocrnose
npooondicaemcst npoekm «Knacchole ypoxu 6 myseey, no-
CBAUCHHBIL PATUUHBIM PA30ENAM QUIUKU.

Iposoosimest meponpusimust u OJisk 63POCIAbIX, NOCESI-
WeHnble NaAMSMHbLIM OAMam. UCTOPUKO-HAYYHbIE CeMU-
Hapwl, cemunapvl «JIuunocmu uncmumymckou J[yoHol,
HAYUHO-NONYNAPHBIL  Jlekmoputi  «Jocmynnas  Haykay.
Compyonuku my3est LoMo2arom 6 pabome MEeMOPUATbHBIX
rkabunemos omyos-ocnosamenei OUAU.

JOBUNEN
JUBILEES

EI

ment and formation. The Museum hosts many educational
events, which are dedicated to the mission to increase the
interest of children and teenagers in science.

JINR Director G. Trubnikov read out congratula-
tions to the Museum from Director General of the Poly-
technic Museum D.Kozhanov and presented letters of
thanks to the staff, as well as to the members of the Mu-
seum Council.

The founders shared their memories of the history of
the Museum's creation. Among them were Museum Direc-
tor N.Kavalerova, Head of the Initiative Group of JINR
employees that came up with the idea of founding the Mu-
seum V. Nikitin, Adviser to the Museum Director H.\Var-
denga, Chairman of the JINR Museum's Council, FLNP
Chief Researcher E. Shabalin.

The decision to establish the JINR Museum was taken
by the Committee of Plenipotentiaries of the JINR Member
States on 16—19 January 1989, and N. Bogoliubov issued
the order on 3 February the same year. In fact, the Mu-
seum appeared in 1993, when two rooms were given for
these purposes in the building of the editorial office of the
JINR Weekly Newspaper “Dubna: Science, Cooperation,
Progress”. 13 March is the official day of the Museum's
foundation. It is the day when the Museum s first exhibi-
tion “JINR Achievements” was opened in Moscow at the
Polytechnic Museum. The exhibition comprised exhibits
collected in all the Laboratories of the Institute, as well
as photographs by JINR photographer Yu. Tumanov. The
exhibition ran for two months and attracted many visitors.

The Museum s exposition continues to obtain new ar-
tefacts even now. Deputy Director of the Museum A. Zlot-
nikova presented the Museum's current projects. The Mu-
seum has four halls, namely the JINR history hall, the hall
of new projects, the “Classroom laboratory”, and the lec-
ture and exhibition hall. Guided tours are free for every-
one, including in English. The JINR Museum has a Club
of future scientists for children from I to 6 grades. The
“Mendeleev readings”, a scientific and practical confer-
ence for schoolchildren, is organized annually. The project
“Classroom lessons in the Museum” dedicated to various
sections of physics, according to the school curriculum,
continues on an ongoing basis.

There are events for adults dedicated to memorable
dates, namely historical and scientific seminars, seminars
“Personalities of the Institute Dubna”, popular science
lecture hall “Accessible science”. The Museum staff helps
in the work of the memorial offices of the JINR founders.




HAYYHOE COTPYOHWNYECTBO

B xonme mapra oxono 300 Mopmysnel smeKTpo-
marHutHoro kamopumerpa (ECAL) mns pmerekropa
MPD na NICA 6btn mocrasnensl B OVAN ns Kuras.
HpiHemHsAs nmocraBka cTana TpeTbeil o cueTy. Beero
Kuraewm 6b110 nsrorosneno 800 Mopyieii.

ECAL — 5To ycTpoJCTBO 1 U3MEPEeHNs SHep-
TUH 57IEKTPOHOB, TO3UTPOHOB 1 poTOHOB. Kuraiickue
KOJJIETM M3 ILATU LEHTPOB C JIMIUPYIOLIEH POJblo
YuuBepcurera lIMHXya NpMUCOENMHMINCH K IIPOU3-
BopctBy ECAL pna MPD NICA. VsroroBurensaimu
emte 800 Mopyseit crany npubopHbIit 3aBoy, «TeHsop»
B Jly6He, a Tax>ke ABa IMpeRnpusaTuss — B MockBe u

SCIENTIFIC COOPERATION

[IporBuno. Becero pns gerekropa MPD Ha NICA Tpe-
Oyercs 2400 monyneit ECAL. CoTpyHUYeCTBO C KI-
TAMCKMMY ¥ POCCUIICKUMMU OpraHusauusMu B oba-
ctu npoussoactsa ECAL mpopomxkaeTcs.

ITomMuMoO co3anHMa MOIYJIell KaJopuMeTpa CIIel -
anucTel 13 KnTas BHOCAT CyI[eCTBEHHBIN BKIAJ B UX
YCTaHOBKY 1 HacTpoiiky. Ceitvac B paborax Hag ECAL
1t MPD B JIOBO y4dacTByeT MONOAIOM ClIeLMaINCT U3
Yuusepcurera uuxya Jluabmao JIn.

Yuupepcurer lluHXya y>e OKOIO [JECATHU JIET 3a-
nerictBoBaH B npoekTte NICA. Ero cnenmannuctsl He
TO/IBKO BEfIyT COBMECTHYIO paboTy HaJ 9JeKTpOMar-

JlaGoparopus ¢pusukn Beicokux SHepruit um. B. 1. Bexcnepa u A. M. banauna, mapt. Odepennas KpymHas
MMOCTaBKa MOJYJIEH ANIEKTPOMarHuTHOTO Kajopumerpa st netrekropa MPD Ha NICA B OUSIU u3 Kutas

The Veksler and Baldin Laboratory of High Energy Physics, March. Regular large supply of modules
of the electromagnetic calorimeter for the MPD detector at NICA to JINR from China

At the end of March, about 300 modules of the
electromagnetic calorimeter (ECAL) for the MPD
detector at NICA have been delivered to JINR from
China. The current supply was the third in a row. In
total, 800 modules were produced in China.

ECAL is a tool for measuring the energy of elec-
trons, positrons, and photons. Chinese colleagues from
five leading centres of Tsinghua University joined the
ECAL production for the MPD NICA. Equipment Plant
“Tensor” in Dubna and two enterprises in Moscow and
Protvino designed another 800 modules. MPD de-

tector at NICA requires 2400 ECAL modules in total.
Cooperation with Chinese and Russian organizations
in the field of ECAL production continues.

In addition to the production of modules of the cal-
orimeter, Chinese specialists significantly contribute to
their installation and adjustment. At present, a young
specialist of Tsinghua University Linmao Li is involved
in the work on ECAL for MPD at VBLHEP.

Tsinghua University has been involved in the NICA
project for about ten years. Its specialists are not on-
ly jointly working on electromagnetic calorimeter for
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HUTHBIM KasiopuMeTpoM A1 MPD, Ho u cosparoT Bpe-
MAnposeTHbIN fetekTop SPD. Emle oguu kuranickumit
LeHTp — VIHCTUTYT aTOMHOI 3Hepruyu — 3alHTepe-
COBaH B COTpyAHMYecTBe 10 npoekty SPD B obna-
CTM pas3paboTKyM Ta30BBIX [eTeKTOpoB Micromegas.
BaxxHoiT o6macTpi0 coBMeCTHbIX ¢ Kutaem pabot
TaK)Ke AB/IAETCA CO3JaHUe MUKPOINEKTPOHMKM [Jid
npoekTta NICA. Bcero oxono 20 opranusanuii Kuras
BKJIIOUEHBI B PaOOThI B paMKax MeracajieHc-IIpoeKTa.

24-28 anpensa B OVIAV mpoxopmma 22-1 Mexpy-
HapojHasdg CTAXXMPOBKA [yl HAyYHO-aJMUHUCTPATHB-
Horo nepconana «Onbit OVIAN 14 crpaH-y4acTHULL 1
roCy/lapCTB-IIapTHEPOB». Y4yacTHMKaMu JEMS-22 cra-
7Y PYKOBOJUTENIN U CIeLMaNUCThl HAIIIOHAIbHBIX MC-
CTIeflOBATE/IbCKYX M 06pa30BaTe/IbHBIX OpraHM3alnil U3
Poccun, Boetnama, Erunra, IOAP, a Taxoke Bnepsble us3
ITaxncrana. B cTaxupoBKe IPUHAI y4acTue Ipeficesa-
Te/b YIIpasieHys 1o aroMHort sHepruu Ernnra (EAEA),
4jIeH Y4eHoro coeTa oT Apadckoii Pecrry6myku Eruner
npodeccop A.Imb-xar AL

[Tporpamma JEMS-22 6b11a paspesieHa Ha TeMaTu-
yecKue OIOKM 10 HSAM CTaXMPOBKM: «Dusnka TsKe-
JIBIX MOHOB U YCKOPUTEIbHBIE TeXHO/IOrum», «Vcce-
TOBaHM C HEITPOHAMU ¥ HAHOMUP», «Teopust, nHOp-

SCIENTIFIC COOPERATION

Manus, obpasoBaHue», «Hayku o >xus3Hu Ha 3eMye 1 B
kocMoce» 1 «HelTprHO». YU4acTHUKM HOCETHIN 1abo-
paTopumu M yCTaHOBKM VIHCTMTYTa, IpOC/IyIIanyu jeK-
LMY 110 HAIIPaB/IeHUAM aKTyaJIbHbIX Hay4HBIX UCCTIe-
ToBaHUI OT Befyuux crenyanucros OVIANL.

Bonbuioe copelicTBue ydYacTHUKAM CTa>KMPOB-
KV OKasblBa/Ml PYKOBOAUTENY HALMOHA/IbHBIX TPYIII
Boernama, Ermnra m IOxuoit Adpuxmu, mnomoras
B YCTaHOBJTIEHMM PabOYMX KOHTAKTOB, OIpefeleHNN
HOBBIX HallpaBleHMII coTpymHudectsa ¢ OVIAN u ¢
OpraHM3alMAMU €TI0 MAPTHEPCKOI CETH.

B cBeTe HOBBIX BO3MOXKHOCTEI, OTKPBIBIINMXCA
¢ mpucoenuHeHnreM Apabckoit Pecny6mukm Ermmer
k OVIAWM B xadecTBe MONHONPaBHOTO 4/I€HAa, B paM-
Kax cTaxupoBkyu JEMS-22 mpomen ceMmHap, mo-
CBAIIEHHBbINI IepcrneKkTuBaM Koomepauuu OVAN
¢ VYmpapjnenumeM IO aToMHONM 3sHeprum Ermmnra.
[Tpencemarens EAEA npodeccop A.9nb-xar Anu 03-
HaKOMMJI TpefcTaBuTenell maboparopuit OVIAN n
y4acTHMKOB JEMS-22 co cTpykTypoil cBoell opranu-
3allUM U BefyluMucs uccnenopanuamu. Ilo utoram
ceMyuHapa Oblla INOAINCaHAa IAMATHAasA 3alucKa IO
ManbHENIIEMY PasBUTUIO COTPYJHUYECTBA.

26 ampensa B pamkax JEMS-22 coctosnmace mpe-
seHTauus HaumonanpHoro ueHtpa ¢usuxku (NCP)

MPD, they are also creating the time-of-flight SPD de-
tector. Another Chinese centre, the China Institute of
Atomic Energy, is interested in cooperation on the SPD
project in the field of the development of Micromegas
detectors. The creation of microelectronics for the
NICA project is an important area of cooperation with
China. In total, about 20 Chinese organizations are al-
ready involved in activities within the framework of the
megascience project.

On 24-28 April, the 22nd International training
programme for decision-makers in science and inter-
national scientific cooperation “JINR Expertise for
Member States and Partner Countries” (JEMS) was
held. Heads and specialists of national research and
educational organizations from Egypt, Russia, South
Africa, Vietnam, as well as for the first time from
Pakistan were participants of JEMS-22. The train-
ing programme was attended by the Chairman of the
Egyptian Atomic Energy Authority (EAEA), a mem-
ber of the Scientific Council from the Arab Republic of
Egypt, Professor A.El-hag Ali.

2]

The JEMS-22 programme was divided into thematic
sections one for each day of training, namely “Heavy Ion
Physics and Accelerator Technologies”, “Research with
Neutrons and the Nanoworld”, “Theory, Information,
Education”, “Life Sciences on Earth and in Space”,
“Neutrino”. The participants visited Laboratories and
facilities of the Institute, listened to lectures on the areas
of scientific studies from leading specialists of JINR.

Heads of the national groups of Egypt, South
Africa, and Vietnam were taking an active part in
working with delegates of the training programme.
They were assisting in establishing working contacts,
identifying new areas of cooperation with JINR and or-
ganizations of its partner network.

In the light of new opportunities opened up by the
admission of the Arab Republic of Egypt to JINR as a
full member, another seminar devoted to the prospects
of cooperation between JINR and the Egyptian Atomic
Energy Authority was held as part of the JEMS-22
training programme. Chairman of EAEA Professor
A.El-hag Ali introduced the representatives of the JINR
Laboratories and JEMS-22 participants to the structure
of his organization and research in progress. Following
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[TakucraHa c yyactueM cnennanucros OVIAN so rna-
Be ¢ Bu1e-gupexropom JI. KoctoBbiM.

TeHepa/nbHbII AUPeKTOP GMU3MIECKOrO HaIpaBlie-
Hust NCP ITakucrana npodeccop V. Axmaz nmoppo6Ho
pacckasain o cTpykrype u 3agadax NCP, cdepax nccre-
TOBaHMIT M HaYYHO-UCC/Ie[JOBATe/IbCKOI Oa3e, 0603Ha-
4y IOTeHLuanbHble chepbl Koomepauyu ¢ OV,
TaKue Kak Qu3MKa YCKOpPUTeIeil, TeopeTnieckas (u-
31Ka, MaTepuanoBelleHNe ¥ KOMIIbIOTepHbIE HayKH, a
TaK)Ke IOJYEePKHYJ TOTOBHOCTb LIEHTpa INPUCOEAU-
HUTbCA K paboram 1o mpoekry Kommaiigepa NICA.
JoKmagunK OCBeTU OOPa3OBATENbHYI0 COCTABJIAIO-
IO IesATe/IbHOCTH LIeHTpa 1 IPOXOfslie Ha ero 6ase

SCIENTIFIC COOPERATION

MeXXYHapOLHble COBELIaHNs, KOH(epeH Y, KO,
NpPaKTUKM /i1 MHOCTPAHHBIX CTY/IEHTOB, paccKasall
0 IporpaMmax akajeMyudeckoro oomeHa. boiio oTme-
4yeHo, 4To NCP nmpunumaer y4yacrue B psafie MeX/yHa-
POIHBIX IPOEKTOB U COTPYAIHMYAET C HAIIVIOHAIbHBIMU
opranusanyamyu — napraepamu OVIAV, ogHOI 13 KO-
TopsIx siBisietcst JlTaboparopus iThemba LABS (FOAP),
Yby IpeJICTABUTENIN TAK)Ke Y4acTBOBAIU BO BCTpede.
ITpeseHTanyus BbI3Baia OXMBIEHHYIO IUCKYCCHIO.

28 ampensa COCTOANCA TPaZULMOHHBIN Kpy-
IJIBII CTONI C y4YacTUeM IpeACTaBUTeNel AUPpeKIun
OMAN, nocBsumeHHblt uroraMm 22-it MexxyHapop-
HoIt cTakxupoBku JEMS. PesynbTaToM BcecTOpOHHe-

y6wna, 24-28 anpess. [enepanbHblil JUPEKTOP PU3NUECKOTO HAMTPABICHHUS
NCP Ilakucrana npodeccop 1. Axman u sune-gupexrop OMSAN JI. Koctos
MOMHKCANIU IUCHbMO O HAMEPEHHUAX M0 COTPYIHUUYECTBY B Xoze 22-if MexayHaponHoi ctaxupoBku JEMS

Dubna, 24-28 April. Director General of the Physics Department of NCP of Pakistan Professor I. Ahmad
and JINR Vice-Director L. Kostov signed a Letter of Intent for cooperation during
the 22nd International training programme JEMS

the results of the seminar, a memorandum on the fur-
ther development of cooperation was signed.

On 26 April, within the framework of JEMS-22, a
presentation of the National Centre for Physics (NCP)
of Pakistan was held with the participation of JINR
specialists headed by Vice-Director L. Kostov.

Director General of the Physics Department of
NCP of Pakistan, Professor I. Ahmad, spoke in detail
about the structure and tasks of NCP, research areas
and research base, outlined potential areas of cooper-

EI

ation with JINR, such as accelerator physics, theoret-
ical physics, materials science, computing, and also
stressed the Centre’s readiness to join the work on the
NICA collider project. The speaker highlighted the ed-
ucational component of the Centre’s activities and the
international meetings, conferences, schools, practices
for foreign students taking place on its basis, told about
academic exchange programmes. It was noted that
NCP participates in a number of international projects
and cooperates with national organizations — JINR
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ro oOCYXX/IeH!s BO3MOXKHOCTeJ KOOIIepalluy MeXHIy
O61benHeHHBIM MHCTUTYTOM 1 HaljmoHambHBIM LieH-
tpoM ¢usnky [TakucraHa cTajo MOANUCAHNE MUCbMA
0 HaMepeHU:AX, MOANNUCK IOf, KOTOPbIM IIOCTaBUIN
V. Axmap n JI. Koctos. PaboTy Kpyrioro crona 3aBep-
IINJIO TOP)KECTBEHHOE BpY4eHNe YYaCTHIKAM CTaXK!-
POBKM CcepTUVKATOB U TPaJULVIOHHBIX CYBEHMPOB
OMAN «Hayka cOmmxaeT Hapombl».

19 masa generanmsa OVIAV Bo rmaBe co crenyaib-
HBIM IIpeficTaBuTeneM gupexkropa OVIAM no corpynun-
YeCTBY C MEXXJYHAPOLHBIMU M POCCUIICKMMI HAYYHBIMU
opranusanuamu b. 0. IllapkoBbIM IpuHAIA y4acTHe B

SCIENTIFIC COOPERATION

TeXHNYECKOM OTKPBITUM I1epBOro VHpopMalnnoHHOro
mentpa OVIAIV Ha 6ase mrrab-kBapTupel ApabCKOro
areHTcTBa 1o aromHoit sHepruu (AAEA) B Tynuce B
pPaMKax coIJlallleHMs O MapTHepcTBe Mexny AAEA n
OVAV. Ha oTKppITUM, KOTOPOE LIMPOKO OCBEIIAIOCh
mectHpIMU CMM, mpucyTCTBOBAaMM MpencTaBUTENN
MUuHNICTepCcTBa MTHOCTPAHHBIX Jen TyHMca 1 pyKOBOJ-
cTBO VIHCTUTYTa ANEPHBIX HAYK M TEXHOJIOIMII OT NIUIIA
MuHMCcTepCTBa BBICIIEr0 0Opa3oOBaHMs Y HAYYHBIX UC-
cnenoBaHuit TyHuca.

MeponpuAaTne OTKpBUI CTapIIMil Hay4HBIN co-
tpyaHuk JIH® OMAN, orserctBenHoe nuuo OMAN
no ceaAsAM ¢ AAEA B.bapasu, KoTopblil O3gpaBuil

Tynwuc, 19 mas. Texuuyeckoe OTKPBITHE NTEPBOTO

Wndopmannonnoro nearpa OUAN na 6a3e mrad-kBapTHPEI APaOCKOTo areHTCTBa M0 aToMHOM sHeprun (AAEA)

fp

Tunis, 19 May. Technical opening of the first JINR Information Centre at the headquarters

partners, one of which is iThemba LABS (South Africa),
whose representatives also participated in the meeting.
The presentation sparked a lively discussion.

On 28 April, a traditional round table with the
participation of representatives of the JINR Directorate
dedicated to the results of the JEMS-22 training pro-
gramme was held. The result of a comprehensive dis-
cussion of the possibilities of cooperation between
the Joint Institute and the National Centre for Physics
of Pakistan was the signing of a Letter of Intent by
I.Ahmad and L.Kostov. The work of the round table
was completed by the solemn presentation of certifi-
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of the Arab Atomic Energy Agency (AAEA)

cates and traditional JINR souvenirs “Science Bringing
Nations Together” to the participants of the internship.

On May 19, the JINR delegation headed by
Director’s Special Representative for Cooperation with
International and Russian Scientific Organizations
B. Sharkov took part in the technical opening of the first
JINR Information Centre at the headquarters of the
Arab Atomic Energy Agency (AAEA) in Tunis with-
in the framework of a partnership agreement between
AAEA and JINR. The opening was attended by repre-
sentatives of the Tunisian Ministry of Foreign Affairs
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KOJJIET ¢ 3TUM coOpIiTHeM. C IPUBETCTBEHHOI pedubio
BBICTYIIMJI TeHepanbHblil fupekTop AAEA mpogeccop
C. Xampan.

b.IO.IllapkoB B cBOeM BBICTYIIEHUM, B 4YacT-
HOCTY, IOJYEPKHY/I BaKHYI0 poib VIHoueHTpa 1
«BupryanbHoil mabopatopuy» B IIpUBJIEYEHNN MOJIO-
IbIX y4eHbIX 13 cTpaH-41eHoB AAEA u appukanckux
CTpaH Ji/I NONTY4YEeHN S TIePeJOBbIX HAYYHBIX 3HAHUI I
HaBBIKOB.

Texuuueckuit sanyck VudoneHnTpa npensapsia
npes3eHTalnuA npoekra «BupryanbHaa mabopaTopus»
(VLab), ua xoropoit H.E.Cupopos (JI®BI) mpencra-
BIJI €TO BO3MOXXHOCTHU M IIPOAEMOHCTPUPOBAT PaboTy
VLab Ha nmpuMepe sKkcIepyMeHTa, IIOC/IE Yero y4acT-
HUKJ MEpONIPUATUS CMOI/IN CaMy ONPOOOBATH IIPO-
BECTU BUPTYaIbHbIe S9KCIIEPIMMEHTBI.

Y4acTHUKM IlepeMOHUN TIOfe/IV/INCD BIIeYaT/IeHN-
MM ¥ 0OCY[MIM IUTaHbl Ha Oynyiiee. PykoBogurenn
IeJieraluii B TOP>KeCTBEHHON 00CTaHOBKE MOAMIMCATIN
IPOTOKOT COBMECTHOTO KOOPAMHAIVIOHHOTO KOMM-
TeTa, IPOIIEJIIero HakaHyHe IO BUJEOCBA3M, ILIa-
Hupyioero s3anmopeiictBue AAEA u OVIAN n 3a-
KPEINUBILIEro LTy IO OTKPBITUIO U 3aIIyCKy paboThl
Vudopmaunonroro nenrpa OVISAN B AAEA.

SCIENTIFIC COOPERATION

26 maa B Tamkenrte (Ysbekucran) Ha 6a-
3e Mucturyra speproit ¢msmku AH Pecny6mmkn
Y30eKUCTaH COCTOSIOCH 3acefaHue KOMUTETa IO He-
9HEpPreTUYeCKOMy IPMMEHEHUIO AMIePHBIX TEXHOJIO-
IMit KOHCY/IbTaTUBHOTO COBeTa MeXIyHapOmZHOTO
LeHTpa MccaefoBanmit Ha 6ase peakropa MBUP (In-
MuTpoBrpaf, Poccrs). O6benyHEeHHBII UHCTUTYT Ha
BCcTpede npexncrasian sule-gupexrop OMAN JI. Koc-
TOB, KOTOPBIIT COOOLINT, YTO VIHCTUTYT BMeCTe C KOJI-
JleraMm y)ke Hadasn paboTy Haj, MCCIEef0BaTeNbCKOM
IIpOrpaMMoii CTpOsIeNics YCTAaHOBKI.

Pabory sacemaHusA NIpPUBETCTBEHHON pedYbl0 OT-
KpBUI IIpe3NAeHT AKafeMuu Hayk Pecrybnuxu Ys-
6ekucraH, MHOCTpaHHbIN 4ieH PAH, momHOMOYHBII
npepcraBuTens IlpaBurenbcrBa Pecnybnmku Y36exu-
ctan B OV b. IOnpanes.

BeicTymas mepep coOpaBIIMMUCS, BUlle-Ipes3u-
nent PAH, npencenaTens KOHCY/IbTaTMBHOIO COBETA
MIW MBUP pokrop xummyeckux Hayk C.H.Kan-
MBIKOB MOJYEPKHYJ, YTO UCCAETOBAHMS Ha peaKTope
MBVP OTKpOIT mOpOry K MHOTOCTOPOHHMM Hay4-
HBIM KO/UTabOpaIiusM.

Bune-gupexrop OV pokrtop ¢pmsnko-matema-
Tnyeckux Hayk JI. KocToB oTMeTun pacTyuiuit nHTe-
pec K HeITPOHHBIM MCC/IEeOBAHNAM BO BCEM MUpe U

and the leadership of the Institute of Nuclear Sciences
and Technologies on behalf of the Tunisian Ministry of
Higher Education and Scientific Research, with exten-
sive coverage by local media.

An FLNP senior researcher and the liaison officer
of JINR to AAEA W.Badawy opened the event. He con-
gratulated the colleagues on this event. Director General
of AAEA Professor S. Hamdi gave a welcoming speech.

In his speech, in particular, B. Sharkov mentioned
the essential role that the Infocentre and the Virtual
Laboratory play in attracting young scientists from
AAEA member countries and African countries to ob-
tain advanced scientific knowledge and skills.

The technical launch of the Infocentre was preced-
ed by a presentation of the Virtual Laboratory (VLab)
project. At the presentation, N. Sidorov (VBLHEP)
demonstrated the capabilities of the project and the
performance of the VLab on the example of an exper-
iment. After that, the participants of the event had a
chance to test the virtual experiments themselves.

The participants of the ceremony shared their im-
pressions and discussed plans for the future. The lead-
ers of the delegations ceremonially signed the Protocol
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of the Joint Coordination Committee that recently took
place by videoconference, which implies the interaction
between AAEA and JINR. The Committee consolidat-
ed the planned steps for the opening and launch of the
JINR Information Centre at AAEA.

On 26 May, a meeting of the Committee on Non-
Energy Application of Nuclear Technologies under the
Advisory Board of the International Research Centre
based on the MBIR reactor (Dimitrovgrad, Russia)
was held in Tashkent (Uzbekistan) on the basis of the
Institute of Nuclear Physics of the Academy of Sciences
of the Republic of Uzbekistan. At the meeting, JINR
Vice-Director L. Kostov represented the Joint Institute.
He said that the Institute together with colleagues had
already started working on the research programme of
the facility under construction.

President of the Academy of Sciences of the Republic
of Uzbekistan, RAS Foreign Member, Plenipotentiary of
the Government of the Republic of Uzbekistan to JINR
B.Yuldashev opened the event with a welcoming speech.

Speaking to the audience, RAS Vice-President,
a representative of the IRC MBIR Advisory Board,
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pacckasan 06 yyactuu OVISIV B KpyIHBIX MeX/yHa-
POIHBIX MCCTENOBATENbCKUX IPOEKTaX Kacca Mera-
calieHc, OfHIM U3 KOTOpbIX cTaj npoektT MIIV MBIP:
COBMECTHO ¢ PU3UKO-IHEPTEeTUYECKUM MHCTUTYTOM
OV BemeT MOATOTOBUTEIbHBIE PAabOTHI 1O paspa-
60TKe MCCIeIOBaTeNbCKON IPOrpaMMBbl Ha BbIBEMICH-
HbIX KaHasmax MBIP.

B MepomnpuATuM 04HO M B OHJIAH-(OpMaTe NpU-
HsM ydacTue 6omee 40 mpefcTaBUTeIel KPYIHEIINX
POCCUIICKMX ¥ 3apyOeXXHBIX HMpeANpUATIIl aTOMHOM
OTpaciIi, a TAK)Ke BeyILIVX HayYHBIX 1 00pa3oBare/ib-
HBIX opraHmsanuii Ysbekucrana, Kasaxcrana, KHP,
Apmennu, Amxupa, bpasuniny, FOAP, a Takxe mpep-
craButenn MATATO. YyacTHUKM 06Cymmmm memu u
3afiaun npoekta MBVP, nepcnekTuBbl pacmmpeHns
KO/Tabopaliyiyi BOKPYT HETO, a TAK)Ke BOB/ICYEHNE CTY-
IEHTOB B HAy4HYI0 paboTy B pamkax MBVIP.

29 maa peneranua OVIAV mop pykoBopcTBoM
nupexropa I.B.TpybHmkoBa mpmbObUia ¢ BU3UTOM B
MeKcuKy A1 y9acTis BO BCTpeye 10 IIOATOTOBKE 00b-
€IMHEHHOTO KOMUTeTa Mo coTpygHudectsy OVIAM-
Mekcuka B pamkax peanusanyuy CoBMeCTHOMN feKapa-
uun o HamepeHuAXx Mexpy OVIANM n HanyonanbHpIM
COBETOM IIO HayKe M TEXHONOIMAM Mekcukn
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(CONACYT), mopmmucaHHoi B X0fje YYEeHOro coBeTa
OV 16 despas 2023 1.

HakaHyHe BcTpeun cocrosinach becena gupexropa
OUAN I.B. TpyOHMKOBA C TeHEPaTbHBIM AMPEKTOPOM
CONACYT M.3.AnbBapec-byitss Pocec. CropoHBI
OOMEHSICh MHEHUSMU O COCTOSIHUM COTPYLHMYe-
CTBa MEKCUKAHCKUX M JYOHEHCKMX Y4YeHBIX M BUJe-
HueM ero Oypyuero. Bo BcTpede mpuHsAIM ydactue
Bune-gupekrop OVIANM B.[l.Kekenupse u akc-mpe-
3umeHT MeKcMKaHCKOTO (uamdeckoro obuiecTBa u
npodeccop MucTuryTa Gusuky MeKCHMKaHCKOTO Ha-
I[MIOHA/IBHOTO aBTOHOMHOTrO yHuBepcurera (UNAM),
yjieH YueHoro coeta OVIAM A. M. Certo Kpamuc, ko-
opauHaTopsl 1o coTpyauudectBy A. Asima (UNAM) u
[.B.Kamanun (YHL] OMSM), a Takxe KOOpAMHATOP
10 KOMMYHMKALVAM U [UPEKTOP MO MeX/yHAPOJHO-
my cotpyaanyectsy CONACYT O.Yapupa.

CTOopoHBl OOCYRAMIM IUIAaHBI M OXKMZaeMble pe-
3y/IbTAaThl pabOTHl KOMUTETAa C TOYKY 3PEHNUs BBIOOpa
COBMECTHBIX IIPOEKTOB, peKOMEH/Jal[}}i KOHKPETHBIM
MEKCMKAHCKMM YYEHBIM MJIs HOJNTOBPEMEHHBIX CTa-
>)xupoBok B OVIAV, BbifeneHusa pecypcoB, a TaKxke
pacmipoctpanenusi uHpopmanuu. KoopauHaTopsl
COTPY[HUYECTBa TPOMH(OPMUPOBANIN YYACTHUKOB
BCTpeur 00 OIbITe, HAKOIIEHHOM 3a MOC/Ief{HNE IIATh
neT B Xofie Koomnepanuun no npoekty NICA, u o Texy-

Doctor of Chemical Sciences S.Kalmykov noted that
research at the MBIR reactor would open the way to
multilateral scientific collaborations.

JINR Vice-Director, Doctor of Physics and Mathe-
matics L.Kostov noted a growing interest in neutron
studies around the world and spoke about JINR’s par-
ticipation in large-scale international research projects
of the megascience class, one of which is the IRC MBIR
project. L.Kostov added that JINR together with the
Institute of Physics and Power Engineering conduct
preparations developing the research programme at
extracted channels of MBIR.

More than 40 representatives of the largest Russian
and foreign enterprises of the atomic sector took partin
the event in person and online. Leading scientific and
educational organizations of Algeria, Armenia, Brazil,
China, Kazakhstan, the RSA, Uzbekistan, as well as
TAEA representatives also joined the event. The partic-
ipants discussed aims and tasks of the MBIR project,
prospects for the collaboration development, as well
as engagement of students into scientific work with-
in MBIR.
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On 29 May, a JINR delegation headed by Director
G.Trubnikov arrived in Mexico to participate in a
meeting on the preparation of the Joint Cooperation
Committee JINR-Mexico within the framework of the
implementation of the Joint Declaration of Intent be-
tween JINR and the National Council of Humanities,
Science and Technologies of Mexico (CONACYT)
signed during the JINR Scientific Council on 16 Feb-
ruary 2023.

Prior to the meeting, JINR Director G. Trubnikov
had a talk with CONACYT Director General
M.E. Alvarez-Buylla Roces. Both parties shared their
thoughts on the current state of the cooperation be-
tween researchers from Mexico and Dubna, and how
they see it in the near future and long-term. The meet-
ing was attended by JINR Vice-Director V.Kekelidze
and former President of the Mexican Physical Society
and Professor at the Institute of Physics at the National
Autonomous University of Mexico (UNAM), mem-
ber of the JINR Scientific Council A. M. Cetto Kramis,
cooperation coordinators A.Ayala (UNAM) and
D.Kamanin (UC JINR), as well as Communications




HAYYHOE COTPYOHWNYECTBO

IIMX BO3MOXKHOCTAX €€ pacIlMPeHMs B IIMPOKOM Te-
MaTMYECKOM JIMaIla30He.

Y4yacTHMKY 3acefjaH1sI YA 0cO00e BHUMAHME
BorpocaM B3aumopeiictsusa OVIAV un MeKCHMKaHCKUX
OpraHmsaLuii B 00/1aCTU pafiuoOMONIOINN U pajiualiy-
OHHOII MeguIIMHBL. Takke MOZYepKUBaIach BaXXHOCTD
HOZITOTOBKY BBICOKOKBATM(PUIMPOBAHHBIX KaipOB, B
YaCTHOCTHM, ObLI OTMeYeH YCIIEUIHBIN OIBIT y4acTUs
CTYIEHTOB 1} AacIIMPaHTOB CTpPaHbl B IIpOrpaMMax
OMAM INTEREST u START. Ilpencrasurtenn OVIAN

Mexuxo (Mexkcuka), 29 mast. OpraHu3alloHHas BCcTpeda

SCIENTIFIC COOPERATION

O3BYUM/IM MHTEepeCHble BO3MOXKHOCTY KOOIepalun B
chepe nHGOPMALMOHHBIX TEXHOIOTUI, MCIONb30Ba-
HUSI TPEKOBBIX MEMOpPaH U SIIEPHBIX aHATUTUYECKNX
METOJIOB.

Henerauyio OVIAIM Temno npuBeTCTBOBANU B
MeKCMKaHCKOM HaljMlOHa/IbHOM aBTOHOMHOM YHMU-
BEPCUTETE, IJie B TeYeHVe ABYX JHEN ObIIN IPOBeJeHbI
Ipe3eHTaluy, CeMUHAphl 1 BCTpeun B opmare Kpy-
I7IBIX CTOJIOB AJIS CTYHEHTOB U HAYYHBIX COTPYHMUKOB
yHUBepcuTeTa. JJOKmIafpl, ceTaHHble YeHaMU fieie-

no corpynundecty OMSIN-Mexcuka ¢ yuactuem aeneraunu OSSN nox pykoBoactBom aupekropa I B. Tpy6uukosa

Mixico

Mexico City (Mexico), 29 May. Organizational meeting on JINR-Mexico cooperation with the participation of the JINR delegation

headed by Director G. Trubnikov

Coordinator and International Cooperation Director
H. Chavira (CONACYT).

The parties discussed the plans and expected ap-
proaches concerning the work of the Committee in
terms of the selection of joint projects, recommenda-
tions to particular Mexican scientists for long-term
internships at JINR, allocation of resources, as well as
information dissemination. The cooperation coordi-
nators informed the participants of the meeting about
the solid experience that has been gained in the past
five years through the NICA project collaboration and
about the current opportunities for expanding the co-
operation in a wide range of subjects.

The meeting participants paid special attention to
the issues of interaction between JINR and Mexican

organizations in the area of radiobiology and radiation
medicine. The importance of training the highly qual-
ified personnel was also emphasized, in particular, the
successful experience of participation of students and
postgraduates of the country in the JINR’s programmes
INTEREST and START was noted. The JINR represen-
tatives commented on the interesting opportunities for
cooperation in the areas of information technologies, use
of track membranes and nuclear analytical methods.
The JINR delegation was warmly welcomed at the
National Autonomous University of Mexico, where
presentations, seminars and round-table meetings
were held for two days for students and researchers of
the University. The reports made by the JINR delega-




HAYYHOE COTPYOHMYECTBO

rauuu OVIAV, oxBaTunm MMUPOKMIL KPYT BOIPOCOB,
IeMOHCTPUPYS TeM CaMbIM pasHooOpasme obmacreit
nesstenpbHocT OVISIN.

31 mas peneranusa OMAM nocernna Hlkony Hayk
(FC) u Mucturyr ¢usukn (IF) UNAM, rpe nposena
IBa MapajlebHbIX CeMUHApa AN CTYIeHTOB U yde-
HBIX YHUBepcuTeTa. Jlereranuio NpuBeTCTBOBANA Y-
pextop IF M. Poppures Bunnadyepre, mocne dero s
YJICHOB Je/eraliuy MPOBeIY SKCKYypCuIo o aabopa-
topusaM. IIpegcrasurtenam OVIANM npogemoHcTpupo-
Banu Bo3MoykHOCTU IF 11 mccimemoBareseit, a Tak>xe
HeKOTOpble IPOeKTHl, HaJi KoTopbIMu B IF BefeTcs pa-
6ota. CocTosuch mapasienbHble ceccun B popmare
KPYIJIOTO CTOJa, B Xofe KoTophix generanusa OVIAU
HPOZIO/DKMIIA 00CYXKAeHNe EePCIIeKTUBHBIX COBMECT-
HBIX MCCIEJOBAaHMUII M BO3MOXKHOCTEIl KOOIlepalul.
Opna U3 ceccuit OblIa IOATOTOBIEHA /ISl CTYEHTOB
crapmux KypcoB. OHM CMOIIM 3afaTh BOIPOCHI 00
ycraHoBnenuu cpasu ¢ OVIAV, marax, xoTopble He-
00X0OIMMO IIPeANpPUHATD, YTOOBl Y4aCTBOBATh B CTa-
XKupoBKax u npakrukax OVIAV, a Takke 06 yc/IoBUAX
pabotsl B VIHCTHTYTE.

2 uioHA paboyas NporpaMma IpPOJO/DKUIACH B
Mopenuu, B Muvoakanckom yHusepcutere Can-
Hukonac-ge-Vpansro (UMSNH). IlpencraBurenn

SCIENTIFIC COOPERATION

OV cpenanu mokmansl 06 VIHCTUTYTe, €ro mpoek-
TaX U BO3MOXXHOCTSX JUIS UCCIAENOBAHUIT M CTaXXU-
POBOK, a TaK)Xe NPUHSANN ydacTue B KPYTJIIOM CTOTe,
MOCBSIMIEHHOM BOIIPOCAaM HAayYHOTO COTPYAHMUYECTBA
U BO3MOXKHOCTAM IO IOATOTOBKe KaapoB. Ilommmo
uccieioBaTesieil, MepoIpuATIe IPUBJIEK/IO BHUMaHNe
CTYIEHTOB YHUBEPCUTETOB, U 33 KaXK/IO) IIpe3eHTall -
el ClIefoBaIi MHOTOYMC/IEHHbIE BOIIPOCHI.

Heneranua OVIAM mnposema Ttaxkxke pAj Tpe-
3eHTallMil B CEeMMHAPCKOM ILieHTpe uM. VIrHacuo
Yaseca (Unidad de Semanarios) yHuBepcurera
UNAM. Meponpusatue NpUBIEKIO BHMMAaHUE UC-
ciefoBareneil ¥ Hpo(deccopoB U3 YHUBEPCUTETOB
UNAM, UMSNH, VYuusepcurera mirara Ilys6ma
(BUAP), HaumoHa/ibHOTO OHKOJIOTMYECKOIO WH-
cruryta (INCAN), llenTpa nepemoBbIX McCIeRoO-
BaHmit (Cinvestav), ABTOHOMHOTO yHMBEpCUTeTa
CronuuaHoro peruona (UAM), Yausepcurera Konnmsr
(UCol), ABroHoMHOTO yHUBepcuTeta Crnanoa (UAS)
u YHuBepcurtera AMepuk B [Tys6ne (UDLAP).

tion members covered a wide range of issues, thereby
demonstrating the diversity of JINR’s fields of activity.

On 31 May, the JINR delegation visited the School
of Sciences (FC) and the Institute of Physics (IF) at
UNAM, where they had two parallel workshops with
students and researchers from UNAM. The delega-
tion was welcomed by IF Director, Dr. M.Rodriguez
Villafuerte, after which they went on a tour around
the laboratories, where the JINR delegation was shown
what the IF has to offer to its researchers, as well as
some of the projects they are working on. The parallel
round-table sessions took place, where members of the
JINR delegation discussed research and cooperation
opportunities. One of these sessions was addressed to
undergraduate students who posed questions on how
to contact JINR, what steps to follow to participate
in training and internships at JINR and what are the
working conditions at JINR.

On 2 June, the work programme continued in
Morelia, at the Michoacan University of Saint Nicholas
of Hidalgo (UMSNH). JINR representatives made re-
ports about the Institute, its projects and opportuni-
ties for research and internships, and also took part
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in a round table on scientific cooperation and training
opportunities. In addition to researchers, the event at-
tracted the attention of university students, and each
presentation was followed by numerous questions from
researchers and students.

The JINR delegation held a series of presenta-
tions at the Seminar Centre “Unidad de Seminarios
Dr.Ignacio Chavez” of UNAM. This event attract-
ed attention of the researchers and university profes-
sors from UNAM, UMSNH, the University of Puebla
(BUAP), the National Oncology Institute INCAN), the
Center for Research and Advanced Studies (Cinvestav),
the Metropolitan Autonomous University (UAM),
the University of Colima (UCol), the Autonomous
University of Sinaloa (UAS), and the University of the
Americas in Puebla (UDLAP).




K 100-JIETUIO CO AHA POXXOEHWUA

Hamcapaiin COJHOM
(25.05.1923-05.09.2002)

25 mas ucnonHwiock 100 JeT co mHA POXICHUA
Hawmcapaitra ComHoMa — KPyITHOTO MOHTOJIBCKOTO (hr3H-
Ka, OpPraHnu3aTopa HAIlMOHAIBHON HAyKH M 0Opa3oBaHuS,
akagemuka Monronsckoii AH, Bume-gupextopa OVAN
B 1967-1973 rr.

OxoHunB B 1946 1. ¢ ommmareM MOHTONBCKAN TOCY-
napcTBeHHBIH yHUBepcuteT, H. Comnom mpenonasan tam
1 BeJ Hay4YHYIO padoTy, IPO/S Iy Th OT JOIEHTa 10 3aBe-
nyromiero kadenpoit Gpusuky, a 3aTeM pextopa. B 1953 .
OH 3allUTHI KAaHAUJIATCKyl0 Juccepranuio B MIY
uM. M. B. JlIomoHOCOBA.

B 1956-1959 rr. H. Comom pabotan B Jlaboparopuu
sinepHbIX 1pooiem OUSIM. MoHronbckuil ydeHblli BHEC
BKJIaJ B HAyKy ¥ MEXIyHapoHoe coTpyaHndectso OVSU,
MoJMucaB nepByto penakinuio Ycraa OUSM ot umenu
Mownrounsckoit Haponnoii PecryOnuku, BXOIMI B COCTaB
VYyenoro cosera OMSM ¢ 1956 mo 1991 . u B pa3Hble ro-
nel (1956, 19591967, 1988—1991) ObLT MOTHOMOUYHBIM
npencrasuteneM Ilpasurensctea MHP B OUSIN.

B 1967 r. nmpodeccop H.Comnom Obul m30paH BH-
ne-nupekropom OObEAMHEHHOTO WHCTHTYTa. B 3TOM
JIOJDKHOCTH OH TIPOBOAMII OOJIBIIYIO HAyYHO-aIMUHHUCTpA-
TUBHYIO pabory. Kak mpencemarens cexmuu mo (Qusmke
HU3KHX 3Hepruit B OUSN oH kypupoBas HaydHBIE TUIAHBI
Jlaboparopun HeHTpoHHOH (Qu3mky, Jlaboparopun smep-
HBIX IIpo0eM u JIabopaTopuu sAepHBIX peakiuii 1 ux (u-
HaHCHpoOBaHKE. B Te rompl Bemymue nyOHEHCKHE yUeHbIE
H.H.Boromo6os, B.II.lxenenos, M. Mermiepskos,
b.M.Ilonrekopso, 1U.M.®pank u xap. ObUIM TOCTIMH
Axanemun Hayk MHP 1 MoHronbckoro rocyiapcTBeHHO-
IO YHUBEPCHUTETA, BBICTYNAIH C JIEKIUSAMH, YTO MOJIOXKHU-
TEJIBHO CKa3aJloCh HA Pa3BUTHM HAyYHBIX HCCIIEIOBaHUMN
B Mouromuu. Bxnan H.CoaHoma B ykperuieHHe CBs3ei
MOHTOJIBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA C J1a00-
paropusmu OV u B Hacrosdiiee BpeMsi CIOCOOCTBYET
COTPYIHUYECTBY YUEHBIX.

CosmectHo ¢ aupektopom JIAIT B.II. [IxenenoBsiM
akagemuk H.ComHom Ha mocty Bulle-nupekropa OMSN
aKTUBHO MOAJEPKUBAT PAANOOHOIOTNUECKHE HCCIIEI0Ba-
HUsl Ha cuHxpouukiiorpone JISII u coirpan BaxHyr0 poib
B OPraHM3ALIH CEKTOPa PaAN0ONOIOTHIECKIX UCCIIEN0Ba-
Huit JISIIT — oxgHoro u3 nByx noxapaszaenenuil MucruryTa,
CTaBIINX OCHOBOH sl co3fanust OTaeneHus paauanu-
OHHBIX M PaJMOOMOIOTHYECKUX HCCIIEOBAaHUM, a 3aTeM
B 2005 . — JIabopaTopuu paguariiOHHOW OHOJIOTHH.

B 1959-1967 n 1973-1982 rr. akanemuk H. Coqnom
SIBISUICA  PEKTOPOM  MOHIOJIBCKOTO  TOCYJapCTBEHHO-
ro yHuBepcutera, B 1984—-1987 rr. oH BHOBB paboTaer
B OUSU, a B 1987-1991 rr. 3aHMMaeT mocT mpe3ujeHTa
Mownrossckoii akagemun Hayk. C 1991 . yueHsblit Obln
BEAYIIUM HAYYHBIM COTPYIHUKOM DU3HKO-TEXHUYECKOTO
nHCTUTYTa MOHTONINN.

TO THE CENTENARY OF THE BIRTH

EI

Namsarain SODNOM
(25.05.1923-05.09.2002)

25 May marked the 100th anniversary of the birth
of Namsarain Sodnom (1923-2002), a major Mongolian
physicist, an organizer of national science and education,
an Academician of the Mongolian Academy of Sciences,
the JINR Vice-Director in 1967-1973.

After graduating from the National University of
Mongolia with honors in 1946, N. Sodnom taught here
and conducted scientific work, having worked his way up
from a docent to the Head of the Department of Physics,
and afterwards the Rector. In 1953, he defended his PhD
thesis at the Lomonosov Moscow State University.

In 1956-1959, N. Sodnom worked at the Laboratory
of Nuclear Problems of JINR. Mongolian scientist sig-
nificantly contributed to science and international coop-
eration of JINR. He signed the first version of the JINR
Charter on behalf of the Mongolian People’s Republic.
He was a Member of the JINR Scientific Council from
1956 to 1991, and in different years (1956, 1959-1967,
1988-1991), he was Plenipotentiary of the Government
of Mongolia to JINR.

In 1967, Professor N.Sodnom was elected Vice-
Director of the Joint Institute. Holding this post, he carried
outa lot of scientific and organizational work. As Chairman
of the Section of Low Energy Physics at JINR, he defend-
ed scientific plans of the Laboratory of Neutron Physics,
the Laboratory of Nuclear Problems and the Laboratory
of Nuclear Reactions and their financing. During those
years, leading JINR scientists such as N.Bogoliubov,
V. Dzhelepov, M. Meshcheryakov, B. Pontecorvo, 1. Frank
and others, visited the Academy of Sciences of Mongolia
and the National University of Mongolia, delivered their
lectures there. It had a positive impact on the develop-
ment of scientific research in Mongolia. Strong ties of the
National University of Mongolia with JINR Laboratories
established by N.Sodnom promote cooperation of scien-
tists at present as well.

JINR Vice-Director Academician N. Sodnom together
with LNP Director V. Dzhelepov actively supported radio-
biological experiments at the LNP synchrocyclotron and
played an important role in the organization of the LNP
Sector of Radiobiological Research, one of the two de-
partments of the Institute that founded the Department of
Radiation and Radiobiological Research. In 2005, the last
one turned into the Laboratory of Radiation Biology.

In 1959-1967 and 1973-1982, Academician N. Sod-
nom was the Rector of the National University of Mongolia,
in 1984-1987, he returned to JINR and in 1987-1991,
he became the President of the Mongolian Academy of
Sciences. Since 1991, he was a leading researcher at the
Institute of Physics and Technology of Mongolia.

In science, N.Sodnom is known as a specialist in
nuclear spectroscopy, X-ray fluorescence and nuclear ac-




K 100-NETUO CO AHA POXOEHWA

TO THE CENTENARY OF THE BIRTH

Jy6Ha, 1988 r. [lenerawus Mouronsckoit Hapoanoit
Pecny6nuku nHa ceccun KIIIT OVSAU. B nentpe —
akagemuk H. Comrxom

B nayke H.CofHOM U3BECTCH Kak CIICI[HAIUCT B 00-
JIACTHU SIICPHOU CIIEKTPOCKOIUH, PEHTTCHO(IIOOPECIICHT-
HOTO W $JIEPHOTO aKTUBAI[MOHHOTO aHajiu3a, B OpPraHu-
3alUd PUKIAJHBIX UCCICIOBAHUHN 1O sACpHON (pu3mKe.
VYueHslil 3aHUMAJICSI UCCIEN0BAaHUAMU SIIEPHBIX PEaKLMH
MEX]ly YCKOPEHHBIMH MOHAMHU TPUTHS U PA3IUYHBIX JIET-
KHX siIep, pa3pab0TKOM MOTYIPOBOAHHUKOBBIX IETCKTOPOB
JUTst QU3MKH BBICOKUX SHEPTHH U PSIIOM IPYTUX HAyYHBIX
HaIlpaBJICHU.

Hamcapaiitn ComHOM — 3aCiy)KCHHBIH [IesTeIb 00-
pa3zoBanust MOHrosMy, MoYeTHbI JOKTOP TeXHHUYecKoro
yHUBepcuTeTa Ynan-batopa — crasl CHMBOJIOM Hay4YHBIX
cBsi3ell yueHbIXx OObEIMHEHHOTO HHCTUTYTA SIEPHBIX HC-
cnenoBanuii 1 Monronuu. MiMeneM ydyeHOro Ha3BaHa ajl-
nest Ha momaake JISIT OUSIH.

Dubna, 1988. Delegation of the Mongolian People’s Republic
at the JINR CP session. In the centre —
Academician N. Sodnom

tivation analysis, the organization of applied research in
nuclear physics. The scientist studied nuclear reactions
between accelerated tritium ions and various light nuclei,
developed semiconductor detectors for high-energy phys-
ics and a number of other scientific directions.

Namsarain Sodnom was Honoured Educator of
Mongolia, Honorary Doctor of the Technical University of
Ulaanbaatar, a symbol of scientific cooperation between
scientists of the Joint Institute for Nuclear Research and
Mongolia. An alley at the DLNP JINR’s technical site
bears the name of the scientist.




LUKOJIbl. KOHPEPEHLINA

C 28 mapra o 3 anpens Bo Bianukaskase (CeBepHas
Ocetust) mpoxoauiio pabouee COBEIIaHUC « YcKopumens-
notit komnaexke NICA: npoonemsl u nepcnekmuebt —
2023», coopranmzatopamMu Kotoporo cramu OUAUN u
CeBepo-OceTHHCKHI  TOCYIapCTBEHHBI  YHHBEPCUTET
M. K. JI. XerarypoBa, CTyJeHTbl KOTOPOTO TaKXke CMOT-
JIM IPUCOCTMHNTBCS K pab0Te MEpPONPHUATHS. Y YaCTHUKN
obcynmn meracaiienc-npoekt NICA u pe3ynbrarhbl Imy-
CKOHAJIAJIOUHBIX PAa0OT Ha YCKOPUTEIHHOM KOMILIEKCE
B 2020-2023 rr.

Crnymarenu y3Hanu o6 OUSU u ero HampaBieHH-
SIX HMCCJICIOBAaHUM, MPO3BydYasid 00Ie00pa3oBaTeIbHbIC
nokiansl 06 ucropuu npoekta NICA, ero ommumu ot
Ipyrux koiutaiiiepoB. CrermanmuctamMu OObEIMHEHHOTO
HHCTUTYTa 6BIJ'II/I CACIaHbl JOKJIaJbl I1I0 BCEM OCHOBHBIM
cucremam kommiaekca NICA, a Takxke O HacTpoMKe HX
paboTHI B XOZI¢ YETBEPTOTO CeaHca MyCKOHATAIKH, CTaB-
LIET0 PEKOPJHBIM IO UIUTEIBHOCTH B HCTOPUH MPOEKTA.
[TomuMoO JOKNTAAOB M JIEKIMH IporpaMma COBELIaHUs
BKJTIo4ana B ce0st sxkckypenn B COI'Y n BrnanukaBkascknit
TEXHOJIOTHYECKUH IIeHTp «bacrmky.

COI'Y u OUSIN akTHBHO COTPYIHHYAIOT B OONACTH
panuanuoHHON OMOJIOrHH, TPOTOHHOM TEeparuy U SKOJIO-
run. Madgopmarmonnsiit ieatp B COI'Y, mepsolii B cetn
nndornentpos OUSIHN, cran nmpumepom 3¢dhexTrBHOM pa-

SCHOOLS. CONFERENCES

OOTHI U PETPAHCIIATOPOM ACATCIBHOCTH O6’be£lI/IHeHHOFO
WHCTUTYTA.

18-19 ampenss B Jlabopatopum wuHGOPMAIIMOHHBIX
texHosoruit uM. M. I'. MemepsikoBa npoxoauna Becennssn
wKona no ungopmayuonnvim mexuonozuam OHIH.
OHa HampaBJIeHa Ha BOBJIEUEHUE MOJIOJIBIX CIICITHATIICTOB
B PEIICHHE 33/1a4 B Pa3JIM4HBIX 00JIaCTSIX HAYKU C IIPUMe-
HEHHEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTHUH, a
TaK)Ke Ha 3HAKOMCTBO C Hay4HO-HCCIEJ0BaTEIbCKOM Mpo-
rpammoit OVAN.

[Ikosa mpoBoMIIach B CMEIIaHHOM (hopMare u craia
BTOPBIM 3TAIOM IIKOJIBI 110 WH(OPMALMOHHBIM TEXHOJIO-
risim OMSIN.

[Tepserit aTan (OceHHss MIKONIa) COCTOSUICS B HOSIOpe
2022 r., toraa ObuM c(HOPMUPOBAHBI HAYYHBIC TPYIIIIbI,
BKJIFOYAIONINE B CeOsl CTYJCHTOB, X PYKOBOIUTENIEH M3
BY30B U COTpyAHUKOB MHCTHUTYTa, JUIsl MPOBEAEHUS CO-
BMeCTHBIX paboT no rmpoekram OUSIN. Bo Bropowm srane
Koyl OpuHsin ydactue 19 crynentoB u3 Cankr-Ile-
TepOyprcKoro rocyaapcTBeHHOro yHuBepcurera, Ce-
Bepo-OCETHHCKOTO  TOCYJapCTBEHHOTO  YHHBEpCHUTETa
nM. K. JI. Xeraryposa, yauBepcurera «J{yoHa», Tymbckoro
rocyJapCTBEHHOI0 yHUBepcuTeTa U Poccuiickoro yHusep-
CHUTEeTa JPY>KOBI HAPOIOB.

From 28 March to 3 April, a large workshop “NICA
Accelerator Complex: Problems and Prospects — 2023”
took place in Vladikavkaz. The Joint Institute and the North
Ossetian State University named after K.L.Khetagurov
co-organized the meeting. NOSU students had the oppor-
tunity to join the event as well. The participants discussed
the NICA megascience project and the results of commis-
sioning at the accelerator complex in 2020-2023.

The participants of the event had the opportunity to
learn about JINR and its research areas. General educa-
tional reports were made about the history of the NICA
project, its difference from other colliders. Specialists of
the Joint Institute made reports on all the main systems
of the NICA complex and talked about setting up their
work during the fourth commissioning run, which was a
record in the history of the project. In addition to reports
and lectures, the programme of the meeting included ex-
cursions to NOSU and Vladikavkaz Technological Centre
“BASPIK”.

Active cooperation has already been established in
radiation biology, proton therapy, and ecology between
NOSU and the Joint Institute for Nuclear Research. The
Information Centre at NOSU, the first in the network of
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the JINR Information Centres, has become an example of
effective work and shows the activity of the Joint Institute.

On 18-19 April, the JINR Spring School
of Information Technologies took place at the
Meshcheryakov Laboratory of Information Technologies.
The JINR School of Information Technologies is aimed at
involving young specialists in solving problems in various
fields of science using modern information technologies,
as well as the introduction to the JINR programme.

The School was held in a mixed format. It became the
second stage in a series of the JINR information technol-
ogies schools. The first stage of the School (the Autumn
School) was held in November 2022. There scientific
groups were formed, including students, their supervi-
sors from universities, and Institute staff members for
joint work in JINR projects. Nineteen students from St.
Petersburg University, the North Ossetian State University
named after K.L.Khetagurov, the University “Dubna”,
Tula State University, the Peoples’ Friendship University
of Russia took part in the second stage of the School.

In total, School participants presented 18 reports on
the following areas: “Computing for SPD”, “Mathematical
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SCHOOLS. CONFERENCES

JlaGoparopust HHYOPMAITOHHBIX TEXHOIOTUI
uM. M. T. MemepsikoBa, 18—19 anpens. Becennss
IIKOJIa 110 HH(POPMAMOHHBIM TexHomorusim OSSN

modeling, numerical methods, and algorithms for solving
applied problems of JINR”, “Development of plug-ins for
the JINR website”, “Machine learning in plant disease de-
tection tasks”.

The heads of the School’s directions from JINR and
universities appreciated the high level of students’ involve-
ment in JINR projects, as well as the high level of prepa-
ration of their scientific papers. As a result of the School,
the students got the opportunity to deliver a talk at the 10th
International Conference “Distributed Computing and Grid
Technologies in Science and Education” (GRID’2023,
Dubna, 3-7 July 2023), (http://www.jinr.ru/posts/
spring-school-of-information-technologies-at-mlit/).

On 18-20 April, the 11th Collaboration Meeting of
the MPD Experiment at the NICA Facility started in the
Laboratory of High Energy Physics and online. More than
150 participants gathered to discuss the progress in the im-
plementation of the project.

Opening of the meeting, JINR Vice-Director, Leader of
the NICA project V. Kekelidze noted the successful result of
the longest commissioning run in the history of the facility,
which was completed in February this year, and said that all
the magnets of the collider are ready for operation and that
80 dipole magnets have already been installed in the arches
of the tunnel. Construction works at the facility have been

The Meshcheryakov Laboratory of Information Technologies,
18-19 April. JINR Spring School of Information Technologies

completed and the delivery of engineering equipment is ex-
pected. The cryogenic complex of the NICA project will be
put into operation within the next few months. The main
electrical substation is already functioning. V.Kekelidze al-
so expressed hope that at the end of 2023 it will be possible
to start the technical launch of the collider.

The Collaboration’s spokesman V.Riabov (PNPI)
reported on the current status of the Collaboration and
progress in the implementation of the MPD project. The
project brings together more than 500 participants from
34 institutes of 10 countries. The number of publications is
increasing. Thus, about 200 articles on physical research,
equipment, and software of the experiment have already
been published. Head of the MPD project at the NICA ac-
celerator complex of JINR V.Golovatyuk spoke in more
detail about the project and plans of the team up to the be-
ginning of 2024. Speakers presented reports on each sys-
tem of the first stage of the MPD experiment at the meet-
ing. The participants discussed the software and comput-
ing infrastructure of the detector, as well as reconstruction
of events in the experiment. Speakers of physical working
groups delivered progress reports. As part of the meeting
programme, the participants got acquainted with the sta-
tus of the works during an excursion to the Nuclotron and
MPD Halls, which took place on 19 April. Recordings of
reports are available on the event’s website.
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Bcero ywactHWKHM mKonmel TpeactaBmwid 18 mo-
kmanoB mo HampasieHHsM «KommprotuHr 11t SPDy,
«MaremaTniyeckoe MOAEINPOBAHUE, UHCICHHBIE METO/BI
W aNTOPUTMEI IS peIIeHHs IpUKIagubx 3amad Oy,
«Pa3paborka mmarnHoB as caiita OUSANy, «MammaHOE
oOydJeHue B 3a7ja9ax pacro3HaBaHMs 00JIe3HEH pacTeHUI.

PykoBogurenn nHampasieHnit mkomsl ot OUSAU n
YHHUBEPCUTETOB OIICHWJIM BBICOKHI YpPOBEHb BOBJIEUCH-
HOCTH CTyAeHTOB B mpoektsl OUSAM, a Takxe moaro-
TOBKM WX HaydHbIX paborT. Ilo mToram IIKONBI CTyHEeH-
ThI TIOJlyYHJIM BO3MOKHOCTBH BBICTYNHTH C JIOKJIAJIOM Ha
10-#1 MexnyHaponHo# KoH(pepeHmn «PacmpenenenHbe
BerancieHus U Grid-TeXHOIOTHN B HayKe U 00pa30BaHUI»
(GRID’2023, 3—7 mrons 2023 1.) (http://www.jinr.ru/posts/
spring-school-of-information-technologies-at-mlit/).

18-20 ampenst B JIOBD B cmemanHOM (opmare pa-
6otaio 11-e konnabopayuonnoe cosewjanue no IKcnepu-
menmy MPD na xomnnexce NICA. bonee 150 yyactHu-
KOB cOOPaIoCh AJIsl 00CY>K/ICHHS IPOTrpecca B pearn3anni
MIPOEKTA.
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OTkpbIBas coBemanue, Bure-gupextop OUAN, py-
xoBomutens mpoekra NICA B.JI. Kexemumze ormeTwn
YCIIEIIHBII UTOT CaMOro JUIMHHOTO B UCTOPHU KOMIIIEKCa
ITyCKOHAJIa/IOYHOTO CeaHca, KOTOphIil 3aBepimics B (es-
paiie 3TOro roza, a TaKkKe COOOIIHII, YTO BCE MAarHUTHI KOJI-
nanaepa rotoBbl ¥ 80 TUIOIBHBIX MATHUTOB y’KE YCTaHOB-
JeHBl B apkax TyHHenA. CTpouTenbHbIe PabOTHI Ha KOM-
TIJIEKCE 3aBEPILIEHBI, 1 0KUIACTCS TOCTABKA MHKEHEPHOTO
obopynoBanus. Kpuorennsni komriuiekc mpoekra NICA
OyzieT BBEJICH B AKCILTyaTaIUIO B TEUCHUE ONMKANIINX He-
CKOJIBKHX MECSAIEB, INIaBHAs EKTPHUECKAsk MOACTAHIHA
yke padoraer. OH Taxke BBIpA3WI HAISKIY, UTO yXKe B
xoHIe 2023 1. OyneT BO3MOXKHO HAYaTh TEXHUYECCKUH 3a-
MyCK KOJUIaiiepa.

O TexymeM craryce Komaboparu W Tporpecce
B peanm3anuy npoekra MPD nmonoxkwun mmaep xomrabo-
pammu B.T. Ps6oB (ITUAD). [Ipoekt oObenuHsET yxKe 60-
nee 500 ygactankoB u3 34 uHctuTyTOB 10 cTpan. Pacter
¥ KOJIMYECTBO MyONMKaIi — BBIIIIO okoto 200 craTeid,
TTOCBSIIEHHBIX (PU3MUECKUM HCCIEIOBAHUAM, O0OPYIO-
BaHWIO M IPOTPAMMHOMY OOECIEUEHHIO IKCIIEPHMEHTA.

JlaGoparopust ¢pusnku BeICOKHX dHepruit um. B. V. Bekcnepa
u A.M. bannuna, 18-20 anpenst. Yuactauku 11-ro
KOJUTabOpaMOHHOTO COBENIaHus 1o dKcriepuMenty MPD na
xomiuiekce NICA
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The Veksler and Baldin Laboratory of High Energy Physics,
18-20 April. Participants of the 11th Collaboration Meeting of
the MPD Experiment at the NICA Facility
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PykoBogurens npoexkra MPD Ha yCKOpUTEIBHOM KOM-
miekce NICA OSSN B.M.Tonosatiok Gosee moapoOHO
pacckaszail o0 Xofe IMpOoeKTa M IUIaHaX KOMaHJbl BIUIOTh
no Havana 2024 r. Ha coBemaHuy mpo3By4Yand JOKJa-
JIbI 0 KaxJoi cucteme l-ro srama skcriepumenta MPD.
Y4acTHUKY 00CYAMIIN TPOTPAMMHYIO U BEIYHCIUTEIBHYIO
HHPACTPYKTYpBl JIETEKTOpPa, PEKOHCTPYKLHUIO COOBITHI
B 9KcriepuMenTe. bbutn npeacraBieHs g0kl Gpuznye-
CKUX paboYmX TPYMII O MpoIeTaHHON paboTe. 19 ampens
B paMKax MpOrpaMMbl COBEIAHMS Ul YYaCTHHUKOB ObLIa
OpPraHM30BaHA JKCKYpPCHs B OKCIEPUMEHTANbHBIE 3aJIbl
HyKioTpoHa u MPD. 3amucu BRICTYIUICHHH TOCTYTIHBI Ha
caiiTe MepOIpPUATHS.

25 ampens B HammonanbHOW akageMuu Hayk Pec-
nyOonukd ApMEHHMH OTKpbLIa CBOK paboTy MexIyHa-
ponnas koHpepenuus « Taoceneiimiue aopa u amomoy,
OopraHu3oBaHHasi coBMecTHO HanuoHanbHOU akajgemMuen
Hayk ApMmeHuM, EpeBaHCKMM rocynapCTBEHHBIM YHUBEP-
cuteToM U MeXayHapOAHBIM COI30M TEOPETHUYECKOM
n npuknagaoi ¢usuku (IUPAP). Meponpustue Obuio
puypodeHo K 90-JIeTHI0 BCEMUPHO W3BECTHOTO YYICHOTO
APMSHCKOTO TIPOWCXOXKIICHHSI, HAYIHOTO PYKOBOTUTEISA
Jlaboparopun ssnepubix peakmmii OMAN akanemuka PAH,
nHoctpannoro wiena HAH PA 1O. I1. Oranecsna.
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Kondepenmus « Tspxeneiimme sapa v aTOMBD) 00be/TH-
HUJIa U3BECTHBIX yueHbIX u3 O, Yuusepcurtera Hotp-
Jam (CLHA), MucturyTa um. [1. Hleppepa (LlIBeiinapus),
Heanonuranckoro yauepcutera (Mramms), mentpa GSI
(I'epmanmst), Tenb-ABuBckoro yHuBepcutera (M3pamns),
HanmonanbHoro  meHTpa  SIIEpHBIX — HCCIIEJOBaHUM
(ITompma), iThemba LABS (KOAP), psma poccuiickux
Hay4YHbIX IIEHTPOB. YYEHBbIE NPEICTABHIIN PE3YIBTAThI
UCCJICZIOBAHUI 10 CHUHTE3y W HM3YYCHHMIO (U3MUECKHX H
XMMHYECKUX CBOMCTB CAMBIX TSKEIIBIX 3JIEMEHTOB.

ComnpencenatensiMi  KOH(GEPEHIMH  BBICTYIIHIIN
1O.11. Oranecsn, npesugentr HAH PA akapemuk A. Carsu
n pexrop EpeBaHckoro rocyaapcTBEHHOTO YHHBEPCHUTETA
O.OrannncsH. Ha xoHpepeHnn oTMedatach 3HAYNTEIb-
Hast poib OOBETMHEHHOTO WHCTUTYTa B KOHCOJIMIALUH
CHJI YYEHBIX MHOTHX CTPaH M Pa3BUTHH BaKHBIX HAYYHBIX
MIPOEKTOB M yCTAHOBOK.

OtkpeiBast paboty koHbepenimu, HO.II. OranecsH
no0Garoapui Kojier U3 ApMEHHH 32 OPTaHH3aIUIO0 HbI-
HenHel Bcrpeun B EpeBane. OH mpenctaBuil JOKIA O
pe3yabTrarax CBOE MHOIOJIETHEH Hay4HOH JESTEIbHOCTH
W UCTOPHU CHHTE3a CBEPXTSDKENBIX DJIEMEHTOB B CBETE
BBI30BOB B 00JIaCTH sIIEpHON (DM3HMKH, a TAKXKE Jall 0030p
COOBITHIT B 00MacTH (PU3UKH TSKENBIX HOHOB M B JKU3HU
JISIP OMISIN 3a mocneiHue HEeCKOIBKO JIeT.

On 25 April, at the National Academy of Sciences
of the Republic of Armenia, the International Conference
“Heaviest Nuclei and Atoms” started its work organized
by the National Academy of Sciences of the Republic of
Armenia, Yerevan State University, and the International
Union of Pure and Applied Physics (IUPAP). The event
was dedicated to the 90th anniversary of the world-fa-
mous scientist of Armenian origin, Scientific Leader
of the Laboratory of Nuclear Reactions of JINR, RAS
Academician, NAS RA foreign member Yu. Oganessian.

The Conference brought together prominent scien-
tists from the Joint Institute for Nuclear Research, the
University of Notre Dame (USA), Paul Scherrer Institute
(Switzerland), the University of Naples (Italy), the GSI
Centre (Germany), Tel Aviv University (Israel), the
National Centre for Nuclear Research (Poland), iThemba
LABS (South Africa), as well as from a number of scien-
tific centres of Russia.

The Conference was co-chaired by Yu.Oganessian,
NAS RA President Academician A. Sagyan, and Rector of
Yerevan State University H. Hovhannisyan. The significant
role of the Joint Institute in consolidating the efforts of sci-
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entists from many countries and developing important sci-
entific projects and facilities was noted at the Conference.

Opening the Conference, Yu.Oganessian thanked
his colleagues from Armenia for organizing the current
meeting in Yerevan. Yu. Oganessian presented the results
of many years of his scientific activity, touching upon the
challenges in the field of nuclear physics and reviewed
events that have taken place in the field of heavy ion phys-
ics and in the life of the Laboratory of Nuclear Reactions
of JINR over the past few years.

President of NAS RA A.Sagyan invited Yu.Ogane-
ssian and participants of the Conference to take part in the
celebration of the 80th anniversary of NAS RA that will be
held in October 2023.

In the frames of the Conference, a photo exhi-
bition “Big Science” was held where discoveries and
achievements of scientific centres — participants of the
Conference — were presented.

On 28 April, in the Botanic Garden of the Institute
of Botany after A.L.Takhtajyan NAS RA, the opening
ceremony of the Garden, the Museum of Botany and the
Laboratory of Molecular Biology was held. A tree named
after Yu. Oganessian was planted in the Garden.
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[pesunent HAH PA A.Carsan npurnacnn FO. I1. Ora-
HECsIHAa ¥ YYaCTHUKOB KOH(EPEHIINH NPUHATH Y4acTHE B
npasnHoBanuu 80-netuss HAH PA, xotopoe mpoiiner B
okTsa0pe 2023 1.

B pamkax koH(epeHIn TpOBOANIACH (POTOBBICTABKA
«bonpmas Haykay, Ha KOTOpOH OBLIM MpenCTaBICHBI OT-
KPBITHS U IOCTH)KCHUS HAYYHBIX [IEHTPOB — YYaCTHUKOB
KOH(EPEHIHH.

28 anpens B borannueckom caxy MHcTuTyTa 60TaHH-
k1 uM. A.JI. Taxrampksina HAH PA cocrostnace nepemo-
HUSI OTKPBITHS caja, OoTaHHM4YecKoro mMysest U Jlaboparo-
PpHUH MOJNEKyJsIpHOW OMonornu. B paMkax mepornpustus B
caay ObpwI0 OocaxeHo nMeHHOe nepeBo 0. 1. OranecsHa.

JlaGoparopust GU3NKH BHICOKMX YHEPTHI
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24-27 ampens B JI®BD mpoxommno 4-e coseuja-
Hue Konnabopayuu SPD, BTOpoe B O4HOM (opmare.
Y4YacTHUKN 0OCYAMIN MPOTPecc B MOATOTOBKE JKCIIEPH-
MmenTa SPD Ha komruiekce NICA u pa3nuuHble acEeKThI
paboTh! KoyuTabopanum.

[TpuBETCTBEHHBIM CIIOBOM pPadOTy COBELIaHHS OT-
KpBLI [MIaBHBIA Hay4HblH coTpynHuk JIOBD P.Jlennunku,
KOTOPBIN MOAYEPKHYII, YTO HBIHEIIHSAS BCTPEYa MPOXOAUT
BCKOpE MOCJE OKOHYAHMS IyCKOHAJIaJ04HOTO CeaHca Ha
BCeX MIaBHBIX yckoputensix komiuiekca NICA, ycnemHo
IpopabOTABIINX PEKOPAHOE KOJIMUYECTBO 4acOB. BakHbIM
COOBITHEM CTaJ (PAKTHYECKHUI CTAPT IIEPBOTO (PH3MIECKOTO
9KCTICPUMEHTA Ha KOMIUIEKCE — yYACTHUKH 3KCIEPUMEH-
ta BM@N nonyuniu 0osiee moyMuLIHapaa CoObITHiA.

nm. B.U. Bexcnepa n A. M. bannuna, 24-27 anpenst. Y4acTHUKH 4-T0 coBemanus koyuradbopamuu SPD

The Veksler and Baldin Laboratory of High Energy Physics, 24-27 April. Participants of the 4th Meeting of the SPD Collaboration

On 24-27 April, at the Veksler and Baldin Laboratory
of High Energy Physics of JINR, the 4th Meeting of the
SPD Collaboration was held. It became the second one
held offline. The participants discussed the progress in the
preparation of the SPD experiment at the NICA complex
and various aspects of the Collaboration’s work.

VBLHEP Chief Researcher R. Lednicky opened the
meeting with a welcoming address. He also added that
the current meeting took place shortly after the end of the
technical run at all the main accelerators of the NICA com-
plex, which successfully worked for a record number of
hours. A significant event was the actual start of the first

physical experiment at the complex as the participants of
the BM@N experiment got more than half a billion events.

Leaders of the SPD Collaboration V. Kim (PNPI) and
A. Guskov (JINR) presented the news of the Collaboration
and the results achieved since the previous meeting held
in October 2022. One of the main achievements of the
Collaboration is the approval of the first version of the
SPD experiment technical design report (TDR) at the 57th
Meeting of the JINR Programme Advisory Committee for
Particle Physics that supported the incusion of the SPD ex-
periment into the Seven-Year Plan for the Development of
JINR for 20242030 and approved the established priori-
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PyxoBogurenn xomnaboparmm SPD B. Kuwm (ITUAD)
n A.B.T'ycekoB (OMSN) mpencTaBuiim HOBOCTH KOJITa0o-
paLyK 1 pe3yibTaThl, JOCTUTHYTHIE CO BpEMEHH IpOoBeIe-
HUS TIPOIIUTIOTO COBEMIaHUA B OKTsOpe 2022 1. OganM u3
IJIABHBIX TOCTHKEHUI KOJIa00palliy CTalo yTBEPKICHUE
NIepBOIl BEPCHHM TEXHWYECKOTO MPOEKTa IKCIICPHMEHTa
SPD (TDR), mpencrasiennoro Ha 57-it ceccnn ITIKK 1o
(bu3KKe YacTHL, KOTOPBIHA MMoAaeprKal BKIIOYCHUE JKCIIe-
pumenta SPD B Cemunernwuii tan passutus OUAN ma
2024-2030 rT. ¥ yTBepAWT YCTaHOBICHHBIC TTPHOPHUTETHI
B 00JaCTH (DM3HUKH JIEMEHTAPHBIX YacTHI ¥ PEISATHBUCT-
CKOW (PUBUKH TSDKEIIBIX HOHOB.

Ha BcTpede BBICTYNMIIAa HpejcenaTesib coBeTa KO-
nabopamun  SPD - O. Tomazu-I'ycraddcon, kortopas, B
YaCTHOCTH, NPEICTABHIIA NPEATIOKEHHS 110 Pa3BUTHIO H
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YKPEIUICHHIO COTPYJHUYECTBA B paMKax KOJTAOOpalHH.
OO6umii Kypc Ha pacmmupenue koimadoparuu SPD mon-
YepKHBAJICA U B IPYTUX JOKIanax.

YYacTHUKHN KOJUTA0Opaluy JIETaNbHO OOCYINiIH CTa-
Tyc paboT MO IMOACHCTEMaM YCTaHOBKH, JJIEKTPOHUKE H
TIPOTPaMMHOMY OOECTIEICHHUIO dKCTepruMenTa. OTaeTsHO
OBLTH PacCMOTPEHBI BOTIPOCHI, CBA3aHHBIE C (pH3MUECKOI
IIPOrpaMMOii SKCIIEPUMEHTa 1 MOJCTHPOBAHHEM.

15-19 mas B Cankr-IletepOyprckoM rocynapcTBeH-
HOM yHHBepcutere padotano 10-e konnabdopayuonmnoe
cosewjanue no Ikcnepumenmy BM@N. YdacTHUKH
MEpOTPHATHS, TPOXOAMBIIETO B CMEMIAHHOM (opmare,
paccMOTpeNn pe3ysbTaThl MepBOTo (U3MUECKOTO HKCIe-
PUMEHTa, TIPOBEICHHOTO B XOJI€ 4-TO ITyCKOHAJIQJI0YHOTO

Cankr-IletrepOypr, 15-19 mast. Yaactauku 10-10 K0om1abopanroHHOTO COBEIAHMUS 0 SKcTIepuMeHTy BM@N

ties in the fields of particle physics and relativistic heavy
ion physics.

Chairman of the Collaboration Council E.Tomasi-
Gustafsson spoke at the event, who presented proposals
for the development and strengthening of the cooperation
within the Collaboration. The general policy of expanding
the SPD Collaboration was also stressed in other reports.

The participants of the Collaboration discussed in de-
tail the status of work on the subsystems of the facility,
electronics and software of the experiment. The questions
concerning the physical programme of the experiment and
modeling were discussed.

Saint Petersburg, 15-19 May. Participants of the 10th Collaboration Meeting of the BM@N Experiment

On 15-19 May, the 10th Collaboration Meeting of
the BM@N Experiment started at Saint Petersburg State
University (SPbU). The event was held in a mixed format.
The participants considered results of the first physical ex-
periment that a team of the project conducted during the 4th
commissioning run at the NICA complex. They also dis-
cussed further plans of the Collaboration. Representatives
of scientific centres of Russia, Bulgaria, and Israel took
part in the meeting.

The current Collaboration Meeting focused on the re-
construction and identification of strange particles, as well
as analysis of event topologies of Xe + Cs interactions
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nukiaa Ha Komrurekce NICA, a Takke OOCyIunIM Tanb-
Helimue mIansl Koutabopanuu. B coBemannn npuHIMa-
JIM ydacTue IPEJCTAaBUTENN HaydHBIX LIEHTpoB Poccum,
Bonrapun u Uspanns.

Hemnemuee kommaOopanroHHOE COBEIIaHHe OBIIO0
MIOCBSAIIEHO BOTIPOCAM PEKOHCTPYKIINU U HACHTH(DUKAINT
CTPAHHBIX YACTHII, a TAK)KE AaHAJIU3Y TOTIOJIOTHU COOBITHI B
CTOJIKHOBEHUSIX TSKETIBIX siiep KCEHOHA (X€) C MUILICHbBIO
u3 e3us (Cs), MOTyYeHHBIX B XO/I€ YeTBEPTOTO ITyCKOHA-
nmagogHoro nukia Ha komrurekce NICA. beutn pacemotpe-
HBI Pe3yJbTaThl (PU3MUECKOTO aHAIM3a paHee COOpPaHHBIX
JMAHHBIX apTOH-SACPHBIX B3auMoaehcTBuid. OOCykmanacs
¢usmuecKas mporpaMma M SKCIIEPUMEHTalbHAs MOJAETb
cleAyromero ceanca Ha ycranoBke BM@N. IloBecTtka
MEpOIPUATHS BKIFOYaJIa TAKXKe 3aCeJaHne TI0 TIPOrpaMM-
HOMY obecreueHnro dkcriepumMernTa BM@N.

OtaenbHasi BCTpeua WHCTUTYLMOHAIBHOTO COBETA
BM@N 06p1a mocBsIieHa OpraHU3alOHHBIM BOIIPOCaM
KOJIIabOpaIiy, a TakXKe PACCMOTPEHUIO 3asBKU TPYIIIIBI
anMa-aTUHCKOTO (DU3MKO-TEXHUYECKOI0 HHCTUTYTa Ha
y4JacTHE B 3KCIEPHMEHTE.

Kpome toro, 16 mast B paMKax MpoBEIEHHS COBEIIa-
Hus Ha QmuueckoMm ¢axymnsrere CII6IY B Ilereprode
yaensie OMAN u CIIOI'Y nmpouny IeKInH 0 cTaTyce KOM-
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miekca NICA n pu3uke pelnaTHBUCTCKHUX SACPHBIX CTOJN-
KHOBEHHMI.

OuepenHoii exxeronusiii Mescoynapoonwiii cemunap
no ezaumooeiicmeuro Helimponos ¢ aopamu ISINN-29
OTKpbUICA C OTcTaBaHueM Ha roj 29 mas 2023 r. oxHo-
BpemernHoO B JlyOne m Jlampwmkoy (Kwurait). Kak u mpen-
MIECTBYIOIINE JIBa CEMHUHApPa, OH ObLT opranm3oBaH JIHD
coBMecTHO ¢ HammonanpHO# maboparopueil Momenu-
pOBaHMS ¥ BO3/CHCTBUS WHTEHCHBHOTO WMITYJIbCHO-
ro m3nmydeHns: Ceepo-3amagHOrO WHCTUTYTA SAECPHBIX
texaonoruii (NINT, Cuanp, Kurait) m ¢ HUucTHTyTOM
SIIEPHBIX HCCIICOBAaHUN ¥ TEXHOJNOTMH YHHBEpCHUTETa
Jlanpwxoy. CemmuHap paboTtayn B cMemIaHHOM (opmare,
cobpas B [lyone Gomnee 90 ywgactaukoB u3 JIHO, JIAP u
JIOBD OUAAN, HULL «KypuatoBckuii uHCTUTYT», [TNAD
(Tarunna), HUWAD MTI'Y, UAU, USAD (HoBocubupcek),
UT® (Yepnoromnoska), MockoBckoro, HoBocubupckoro,
Boponexckoro, IlepMCKOTOo yHHUBEPCHTETOB, HAayIHBIX
uentpoB benopyccun, Erunta, Kaszaxcrana, Poccum.
Okono 100 y4acTHHUKOB, MpPEJICTABISBIIMX YHUBEPCH-
TEThl M WCCJIEOBATENbCKUE IEHTPsl Kwutast, coOpannch
B JIaHBWKOY, a psiT yIACTHUKOB, B TOM YHCIIE M3 APTeHTHHBI,
Brernama, bonrapun, Uaanm, Pymeranm, Cepoun, Cunra-

collected during the 4th commissioning run at the NICA
complex. The participants reviewed the physics analysis
of previously collected argon-nucleus interactions. In ad-
dition, they discussed a physics programme and experi-
mental setup in the next BM@N experimental run. The
agenda of the event also included a meeting on the BM@N
software status.

The BM@N Institutional Board Meeting was held
separately and focused on organizational issues of the
Collaboration, as well as consideration of the application
of the Almaty group from the Institute of Physics and
Technology to the BM@N Collaboration.

Moreover, on 16 May, within the framework of the
meeting, scientists delivered lectures on the status of the
NICA complex and physics of relativistic nuclear colli-
sions at the Faculty of Physics of SPbU in Peterhof.

The annual International Seminar on Interaction of
Neutrons with Nuclei (ISINN-29) opened with a year de-
lay on 29 May 2023 simultaneously in Dubna and Lanzhou
(China). Like the two previous seminars, it was co-orga-
nized by the Frank Laboratory of Neutron Physics of JINR,
the State Key Laboratory of Intense Pulsed Radiation
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Simulation and Effect of the Northwest Institute of Nuclear
Technology (NINT, Xi'an, China) and the School of
Nuclear Science and Technology of Lanzhou University.
The Seminar was held in a hybrid format, bringing to-
gether in Dubna more than 90 participants from FLNP,
FLNR and VBLHEP JINR, NRC “Kurchatov Institute”,
PNPI (Gatchina), SINP MSU, INR, INP (Novosibirsk),
ITP (Chernogolovka), Moscow, Novosibirsk, Voronezh,
Perm universities, scientific centers of Belarus, Egypt,
Kazakhstan, Russia. Nearly 100 attendees representing
universities and research centers of China gathered in
Lanzhou, and a number of participants, including those
from Argentina, Bulgaria, India, France, Romania, Serbia,
Singapore, Turkey, USA, Uzbekistan, and Vietnam joined
the Seminar via the Internet.

Opening the Seminar in Dubna, JINR Vice-Director
L.Kostov reminded that the history of ISINN dates
back to 1993, and if not for the force majeure interrup-
tion last year, this Seminar would have become a jubilee
one. During its thirty-year history, ISINN seminars have
brought together specialists from various fields of neutron
physics from many countries. Prof. Hei Dongwei (NINT)
and Academician Yan Chunhua (Lanzhou University)
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Jy6Ha, 29 mMas1. Y4aCTHUKH MEXIYyHAPOJHOTO CeMUHapa
10 B3aNMOJICHCTBUIO HEUTPOHOB ¢ simpaMul ISINN-29

greeted the participants and wished them a successful and
productive meeting. Plenary and section reports of the
Seminar covered its traditional topics: from the funda-
mental properties of the neutron to modern neutron sourc-
es, from promising experiments in the field of nuclear
fission and nuclear reactions induced by fast neutrons to
the physics of reactors and experimental methodology. As
usual, investigations using nuclear and related analytical
techniques in the environmental and materials sciences
were widely represented.

A total of 108 oral and 38 poster presentations were
made. Due to the large volume of presented results and
the large time difference between the Chinese participants
and other representatives from Asian countries, it became
necessary to organize parallel session meetings, as well as
online and in-person poster sessions. Most of the reports,
the Programme of the Seminar and the Book of Abstracts
can be found at http://isinn.jinr.ru/past-isinns/isinn-29/pro-
gram.html.

On 4 June, the annual International Conference of
Young Scientists and Specialists began at the JINR Hotel
“Dubna”. This year, the event brought together partici-
pants from five countries, namely Egypt, Kazakhstan, the
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Dubna, 29 May. Participants of the International Seminar on
Interaction of Neutrons with Nuclei (ISINN-29)

Netherlands, Romania, and Russia. In total, young scien-
tists presented at the Conference more than 50 reports.

V.Rozhkov, the Conference Chairman and a junior
researcher of the Laboratory of Nuclear Problems of
JINR, opened the Conference and presented the event pro-
gramme. He spoke about upcoming lectures, round tables,
plenary meetings, sport and cultural activities.

At the Conference, the participants made reports on
key JINR projects, the latest achievements, goals and ob-
jectives of Laboratories within the Seven-Year Plan for the
Development of JINR for 2024-2030.

The event programme included a round table with
representatives of the Federal Medical Biological Agency
of Russia and the Dubna Federal Budgetary Healthcare
Institution “Medical Unit No.9”. In addition, the partic-
ipants had a plenary meeting with the Directorate of the
Joint Institute.

Traditionally, the Conference was full of sports and
leisure, sightseeing events. The Conference finished on
11 June.

On 15 June, the official opening of the 5th Interna-
tional Summer School for Young Scientists “Modern in-
formation technologies for solving scientific and applied
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mypa, CHIA, Typunu, ®pannnu 1 Y30eknucTana, mpucoe-
JMHWINCH K KOH(EPEHINN 110 BUACOCBS3H.

OtkpsiBas cemuHap B Jlyone, Bune-aupexkrop OUAN
JI. KoctoB nanomuui, uro ISINN Bener orcuer ¢ 1993 r.
1, ecii ObI He (hopC-MakKOPHBIH TIepephIB, HIHEIIHUH ce-
MHHAp cTas Obl I0OMIEHHBIM. 3a CBOIO TPHIATHIICTHIOIO
ucropuro cepusi cemunapos ISINN oOwvenuHMIa crenu-
QINCTOB M3 Pa3HbIX 00jacTell HEHTPOHHOW (GU3MKK U3
MHOTHX cTpaH. C yCIenHbIM cTapToM KOH()EPEHITHIO T0-
sapasmwin mpodeccop . Xeit (NINT) u akanemuk Uynxya
SAn (Yuusepcuter Jlanpuxoy). [lneHapHble M CEKIIMOH-
HBIC JOKJIaJbl OXBAaTbIBAJIN TPAAUIHUOHHYIO TEMATUKY OT
(yHIaMEHTaTBHBIX CBOMCTB HEWTPOHA IO COBPEMEHHBIX
HEHTPOHHBIX WCTOYHHUKOB, OT TMEPCIIEKTHBHBIX JKCIIEPH-
MEHTOB B O0JIaCTH JICJNICHHS siipa M SIACPHBIX PEaKIni C
OBICTPBIMU HEHTpPOHAMU 10 (U3MKH PEAKTOPOB U METO-
VKU dKcriepuMeHTa. Kak 00bI9HO, MIMpOKO OBLTH TIpes-
CTaBJICHBI WCCIICJJOBAaHUS C UCIIOJIB30BAHNUEM SICPHBIX H
CBSI3aHHBIX C HUIMH aHAJIMTHYECKUX METOJIOB B HayKax 00
OKpY KaroIlel cpesie 1 MaTepraIoBEICHUH.

Bcero 65010 3acoymano 108 ycTHBIX 1 38 TOCTEPHBIX
JOKJIa710B. M3-3a 6onbIoro oobeMa IpeicTaBIeHHbIX pe-
3yJIBTaTOB U OOJIBIION PAa3HUIIBI BO BPEMEHH C KHTAHCKH-
MH U APYTUMH HPEICTABUTEISIMU a3HMaTCKUX CTpaH IpHU-

LIJIOCh yCTpaWBaTh MapauleNIbHbIE CECCHOHHBIC 3acela-
HUS ¥ on-line U on-site MOCTepHbIE CECCUH. BONBIIMHCTBO
JOKJIQJIOB, TIPOrpaMMa CeMHHapa U COOpPHHK aHHOTalUH
MoApoOHO TpejcTaBieHbl Ha caiite http://isinn.jinr.ru/
past-isinns/isinn-29/program.html.

4 mions B mancuonare OUSIU «/lyona» B Aumymre
Hagama paboTy exeromHas Mexcoynapoonas Kouge-
PeHUus MONOObIX YYeHbIX U cneyuanucmog. B stom
TOJly MepoIpusITHe 00BEJUHMWIO yuyacTHUKOB 13 Erunra,
Kazaxcrana, Poccun, Pymeinun u Hunepnannos; Bcero
Ha KoH(epeHINH ObIJI0 MpeacTaBieHo 6onee 50 K0KIa10B
MOJIO/IBIX yUCHBIX.

OTKpBUT paboTy KOH(EPEHINH ee MpencenarTeah —
Miagmuil  HayuHblii corpyaHuk JISIT B.A.Poxkos.
OH noApoOHO TNpPENCTaBUII HPOrPaMMy MEPOIIPHSATHSL:
pacckasall 0 MPEeACTOSINUX JIEKIUAX, KPYIIbIX CTOJNAX,
TUICHAPHBIX 3aCEaHNUSAX M CTIOPTUBHO-KYJIBTYPHBIX aKTHB-
HOCTSIX.

Ha xoH(epeHnny nMpo3Byvaiu I0KIabl O KIHOUYEBBIX
npoekrax OMAN, nocnenHux TOCTUKEHUAX, LEIIX U 3a-
Jadax Jraboparopuii B paMkax HOBoro CeMHIIeTHETO Iuia-
Ha paszsutus OMSN na 2024-2030 rT.

Anymra (Kpeim), 4 ntons. YuactHuKkH MexyHapoqHOU
KOH(EpEHIINH MOJIOABIX YYEHBIX H CIICIHAIICTOB

Alushta (Crimea), 4 June. Participants of the International
Conference of Young Scientists and Specialists
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B nporpammy MepONpHUATHS BOLIEN KPYIIIBIM CTOM €
npencraButensiMa ®MBA Poccun n nyorerckoro ®EY3
«Menuxo-canuTapHas 4actb Ne9», a Taxxke IUIeHaApHOE
3acelanne ¢ ydactueM aupekiuu OObeIWHEHHOTO WH-
CTHUTYTA.

[Iporpamma TpaaWIIMOHHO BKIIOYaiia B ceOsl pa3HO-
00pazHble CIIOPTHBHO-I0CYTOBBIE U HKCKYPCHOHHBIE Me-
ponpusitusi. Pabora koHdepeHin 3aBepimiack 11 uroHs.

15 urors B CeBepo-OCEeTHHCKOM TOCYIapCTBEHHOM
yausepcurere uM. K. JI. Xeraryposa (COI'Y, Bnagukas-
Ka3) cOCTOsUIOCh ounmaibHoe OTKphiTHE S-11 Mescoyna-
POOHOIL temHell WKobl Mo100bIx yuenvlx «Coepemen-
Hble UHpOpMayUOHHbBIE MEXHON02UU ON1A pPeuleHus
HAYUHBIX U NPUKIAOHBIX 3a0ay», KOTOPAsk IPOXONIIA C
15 mo 17 uronst Ha 6a3e Uudouentpa OUSN. Ona Obuia
opranm3oBana coBmecTHO COI'Y, OObeJUHEHHBIM WH-
crurytoM, UupopmanmonuasiM nearpom OUSN na Ore
Poccun B COT'Y 1 ynuBepcureroM «lyOHa».

OcHOBHasl 3a/J1a4a IIKOJIbI — IT03HAKOMHTbH Y4acCTHH-
KOB C COBPEMCHHBIMU METOJaMH PCUHICHUA MPUKIIAIHBIX
3aJa4 Ha HOBEWIIMX BBIYHCIHMTENBHBIX APXUTEKTypax C
MIPUMEHEHHEM TEXHOJIOTHH MapauleIbHOrO MpOrpaMMH-
pOBaHMsI.

SCHOOLS. CONFERENCES

[Iporpamma IIKONBI BKIIOYama B ceOsl JICKIUH O
Ludposoii skocucreme OUSN u pazBuBaembix UHDOP-
MAalMOHHBIX TEXHOJOTHUSAX ISl PELICHUS HAayYHBIX 3a/1ad.
Y4YacTHUKH Yy3HAJIU O PACTPEICICHHBIX BBIUMCICHUIX
JUIsE 00pabOTKK JaHHBIX, 00 OpraHU3aluu 0a3 JaHHBIX B
KPYIHBIX Hay4HBIX DKCIIEpUMEHTaxX. Takoke Uit MOJOJIBIX
YUCHBIX OBUI TOJTOTOBJICH OJOK MaTepruasioB O MPOEKTax
OUAUN: ycrpoiictBe komiuiekca NICA u cynepKkoMIIbIoTe-
pe «I'oBopyn». Kpome Toro, B mporpamMmy BXOAMIH Ma-
CTEp-KJIACCHI 10 CO3JJaHUIO IPOEKTOB BUPTYaJIbLHOH pealtb-
HOCTH U UCTIOIb30BAHUIO aBTOMATU3UPOBAHHBIX CHCTEM B
NPUKIIAJAHBIX 3a/a4ax.

['maBHOM 0COOEHHOCTHIO MEPOTIPUSATHS CTAIH ITPE3EH-
TallMi BOCHMHU CTYJCHTOB YHHMBEPCHTETA, ITOCBSIICHHBIC
Hay4HbIM pe3yJIbTaTaM, JOCTUTHYThIM UMM B IT-nmpoekrax
U B paMKax y4acTusi B MeracaiieHc-nipoexte NICA.

OUAN u COI'Y mpencTtaBWId COBMECTHBIE MPOCK-
Tbl. YYaCTHUKHU TOJIYYHIIN NPCACTABJICHUC O KOMIIbIO-
TEPHBIX BBIYMCICHUSX Ui neTekropa SPD, maremarnye-
CKOM MOJICITMPOBAHNH ISl PEIICHUS TPHUKIATIHBIX 3a]1aq
WucturtyTa, pa3padorke miarnHoB ais caitta OUAN, ma-
IIMHHOM OOy4YEeHHUH.

Jst oOMeHa oIbITOM M 00CY’KAEHHSI BOTIPOCOB Hayd-
HOTO COTPYJHHYECTBA M 00pa30BaTEIbHBIX MPOTPaMM
OUSIN B pamkax HIKOJIBI OBUTH MTPOBECHBI JIUCKYCCHHU B

problems” was held at the North Ossetian State University
named after K.L.Khetagurov (NOSU, Vladikavkaz)
that took place on 15-17 June on the platform of JINR
Information Centre. The School was organized jointly
with NOSU, Joint Institute, JINR Information Centre in
the South of Russia in NOSU, and Dubna University.

The main task of the School — to acquaint partici-
pants with modern methods to solve applied tasks in the
newest computer architectures with the use of parallel pro-
gramming technologies and tools of data analysis.

Lectures by JINR specialists at the School were ded-
icated to the JINR Digital Ecosystem, development of in-
formation technologies for solving scientific tasks, distrib-
uted computing for data processing, organization of data
bases within large-scale scientific experiments. A separate
block of reports was devoted to JINR flagship projects:
the participants learned how the NICA accelerator com-
plex and the “Govorun” supercomputer operate. Students
were able to solidify their knowledge in practice at the
organized workshops of the School. This year, they were
devoted to virtual reality, artificial intelligence, computing
for projects on theoretical physics, the use of automated
systems for applied tasks.

EI

Presentations by eight students of the University ded-
icated to scientific results in IT projects and in the frames
of their participation in NICA megascience project became
the main feature of the event.

JINR and NOSU presented joint projects. The partic-
ipants learned about computer calculations for the SPD
detector, mathematical simulation to solve applied tasks of
the Institute, work out plug-ins for the JINR site, computer
learning. Discussions in the format of round-table sessions
for representatives of Information Centres of the Institute
were held to exchange experience and discuss scientific
cooperation issues and educational programmes of JINR.

From 19 to 23 June, the Association of Young
Scientists and Specialists of JINR held the Ist School of
Accelerator Physics. Almost 30 young specialists gath-
ered at the Lipnya Tourist Base of JINR to get an idea of
accelerator physics and learn about the latest achievements
in science and technology in the fields of charged parti-
cle physics and accelerator technology. Within the School,
employees of the Institute attended a lecture course by
leading scientists and specialists on basic principles of
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(hopmare KpyIIbIX CTOJIOB ISl IPEACTaBUTENeH HHpOpMa-
LIMOHHBIX IeHTPOB MHCTHTYTA.

C 19 no 23 uronss OObeJMHEHHE MOJOJBIX YUYEHBIX
u crerranuctos OUAN mposeno 1-to Illkony no ycko-
pumenvrou guzukxe. Oxono 30 MOJOABIX CIEIUATHCTOB
coOpanuck Ha Typuctudeckoit 6aze OMSAN «Jlumusy, gTo-
OBl MTOTYYHTH MPEICTABICHUE 00 YCKOPUTEIHHON (U3UKE
1 MO3HAKOMUTHCA € NOCICAHUMHN JOCTUKCHUAMU HAYKU U
TEXHHUKH B 001aCTH (PU3MKHU MYyUKOB 3apsDKCHHBIX YACTHUI
1 TEXHUKU yCKopuTeleld. B pamkax IIKOIBI COTPYyAHUKH
WHcrutyTa npociymany Kype JISKIMHA OT BEAYIIUX y4e-
HBIX ¥ CIICIMAIMCTOB 0 0a30BBIM NPUHIUIIAM PAOOTHI 1
OCHOBHBIM CHCTEMaM yCKOpI/ITeHeﬁ 3apsKCHHBIX YaCTHUII.

Jlumas, 19-23 urons. 1-s llkona mo yckopuTenbHON (HU3HKe
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[Tomumo Jiek1uii 00 OCHOBaX YCKOPUTENbHON (DU3UKH
Y HCIOJIb3YyEMbIX B 9TOH 00JIaCTH yCTaHOBKax (MCTOYHH-
Kax JICTKUX YaCTHUI U TAXKEIIbIX MOHOB, IMOJSAPHU30BAHHBIX
MyYKOB, CHHXPOTPOHAX) MporpaMMa IIKOJIbI BKJIIOYaia B
ce0st Onok stekuuii o mpoekrax OMSUN «Ot cunxpoda-
30TpoHa 110 koaiaepa NICA»: Mononble yueHble Moiy-
YUK TPE/ICTABICHUE 00 YCTPOWCTBE KOMILJICKCOB, CTPYK-
Type, yIpaBJIeHHH, SKCIIepUMeHTax. B nmporpammy Taxoke
BXOJMJIN JIEKLIUH 110 IPUMEHEHHUIO YCKOPUTEIbHOU (hu3u-
KM 3a IIpeeaMHi Hay4YHbIX JKCIIEPUMEHTOB: YYaCTHUKH
y3HAJIM, KaK MCHOJIB3YeTCs 3TOT acleKT B pa3paboTKe Ba-
kyymHoi, CBY- u BU-TexHuKH, B cUCTEMAaxX 2IEKTPOHHO-
TO OXJXKICHHS U dIeKTponuTanus. IlomydeHHble 3HaHUS
YYaCTHHKH MOTJIM 3aKPEIUTh B XO/I€ IMCKYCCHOHHBIX cec-
CHIi TIO HAYYHBIM ITPOCKTaM.

Lipnya, 19-23 June. The 1st School of Accelerator Physics

operation and major systems of accelerators of charged
particles.

The School’s programme included lectures on the ba-
sics of accelerator physics and facilities used in this field:
sources of light particles and heavy ions, polarized beams,
synchrotrons. A set of lectures on the JINR projects “From
the Synchrophasotron to the NICA Collider” was planned
for young researchers. It acquainted them with the design
of complexes, structures, control, experiments. Moreover,
the programme included lectures on application of accel-
erator physics beyond scientific experiments: the partic-

EI

ipants learned how this aspect is used to create vacuum
microwave and HF devices, in electron cooling and power
supply systems. In addition, discussion sessions on scien-
tific projects were held.
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® Recent Experimental Results from
World Accelerator Centres
® Research Programmes at Future
Experiments
* Non-Accelerator Physics,
Astrophysics and Cosmology
e New Trends in Quantum Field
Theory
¢ Radiobiology and Nuclear
Medicine
¢ Nuclear Electronics and Detectors
* New Trends in Materials
Engineering, Data Processing and
Facilities Design
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3 e-mail: makarenko@hep.by

Tel: +375 29 6161803, Fax: +375 17 2531124

Ly

PEETE-O0"

=

“Westa” Resort, Minsk Region, Belarus
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G. Trubnikov JINR
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S. Maksimenko (Chairman) INP BSU, Belarus
J. Fedotova (Vice-Chairman) INP BSU, Belarus

Joint Institute for Nuclear Research
Joliot-Curie Str. 6, 141980 Dubna, Russia

Contact person: Elena Rusakovich
e-mail: rusakovich@jinr.ru
Tel: +7 49621 63890, Fax: +7 49621 65992
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AKTyanbHble! Npo6NEMbIlpaavaLyOHHOI BUONGRUY.
MonekynspHo-reHeTuueckme 1cene oBaHNs. B’
paaunobuonoruu — Kk 70-neTnio oTKPbITHS

cTpYKTY bl IHK:
S T/‘

19-20 oxabpsa 2023 ., [ly6Hax LA
- - / \

Kotdepenima npuyposenal k- 70-nemmio  omkpeimva epykmypbly AHKS B anpene 2023 rona
MENoNHUNOEL 70 neT gMoMerTa anyb6nukoBaHusiBkypraneiiipupesa!(ENatunet) eramsul Ixennmea
YomcoHa n @p3Henca Kpvka KETpykTypal Ae30KeUpyuEoHYKNenHOBOUIKIENOTEIY, Bl KoTopalBNepBbIe
Bbina MpennoXXeHa MOLens NpocmpancTBeRHON cipykaypel AWK ==aBoiHaa cnvpans. OmKpEiTe
enpykaypbil AHKS cranol Bo3MoXXHBIM 6naro4aps B3aUMONEAETBIUI0 0CHOBHbIX! EETeETBEHHO-HAYYHbIX
OVEWMNANAL = cdaV3NKK, XUMUW ME6UONoMK = Ui MONOXXUNG HaYano! HenpexpallakoWeMycal pa3BUTNIo
HOBLIX| HayUHbIX{ HanpaBAeHNA. RannalnonHaa 6 NonoalBHOCUTA3HAUUTENbHBIN BKMAL) Bl Pa3BUTHE
MONEKYNAPHO-TEHETNYEEKIUX WeenenoBanuit: 4

OcHOBHbIE HanpaBneHUAIKOHdEPeHLUN: 4@

o (NOpPMUPOBAHNE MONEKYNADHO-TEHETMUETKUX &l 6 A

noBpeXKAeHuAl npul  LEeNCTBUUE NOHN3VPYIOLLIMY % e '

U3nyderni € pa3HbIMH chusnueckumn -

XapaKTepUcTUKamu:

0 [eHemmyeckuer i anuneHeTmyeckinel n3meHerus

NPYLOENETBUNIOHU3UPYHOLWNX N3NV EH -

0 JKenpecesal eHoB: npy AeneTBUMEManbIX: |

60NbLWUX L03INOHN3NPYIOLUNX U3NYYEHIIAS

O MuToxeHOpYANEHas EHETNKa npu

paaWaLMOHHbIX/BO3 A ENCTBUAX.

o HeamabunbHOGTL eHOMal = ghakTmopbis W

MeXaHU3MbIIBO3HUKHOBEHNA!

o (CoBpeMeHHblel TexHononul McenenoBaHuA Me 10/ npoBEneHs KoHeperLmM;

MOTEKYNAPHO;[EHETMY ECKX CTPYKTYPIBIKN AHIKE: OUAW, yn-Crpavmenei, 2
MoMMexayHapoaHBIXCoBELTAH NI

http://nadbio.jinru/index.php/conference2023
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