B JIABOPATOPUAX MHCTUTYTA

NabopaTtopusa TeopeTnyeckon HpuUsnkn
mm. H.H. Boronto6oBa

3a mocnenHue 85 T KOMMIESCTBO M3BECTHBIX HYKIIH-
JIOB YBEIMUYWIOCH 0OJIee YeM B JCCATh pa3: B HACTOSIICE
BpeMsi uzBecTHO okosio 4000 uzoromnoB 118 smeMeHTOB.
OTUM 3HAYUTEITBHBIM IIPOTPECCOM MBI 00513aHBI OTKPBITHIO
HOBBIX THUIIOB PCAKIIHIA, CO3JaHUIO MOIIHBIX YCKOPHUTEICH
U DKCHEPUMEHTAIBHBIX METOJO0B PA3JENICHUS U HJICHTH-
¢ukanuu npoxykToB peakuui. Ilpenckazanust monenen
MOKa3bIBAIOT, YTO e1ile 0kojo 4000 HyKIUAOB KIyT CBOETO
oTkpbIiTus. CaMasi OOIIMpHAsT HEUCCIIEIOBAaHHASI TEPPUTO-
pHst HEHTPOHOM30BITOUHBIX SIIEP PACIIONOKEHA B BEpXHEH
MOJIOBUHE JMarpaMmbl HyknuioB. Ee uccienosanue mo-
3BOJIUT MOJYYHUTh OTBETHl Ha Takue (pyHAaMEHTaIbHbIE
BOIIPOCHI SIAEPHON (PU3MKH, KaK OIPEIEJCHUE TPaHUIL
CTaOMJIBHOCTH aTOMHBIX SJIep, MEXaHW3M CHHTE3a dlie-
MEHTOB BO BceneHHO# u »Bomtonus 38e31. BosmoxHocTH
N3YUCHHA OTHUX AA€P B HACTOAIIECC BPEMs OTPAaHUYCHBI
HHTCHCUBHOCTAMU ITYYKOB I/I/I/IJ'II/I OTCYTCTBUEM COOTBECT-
CTBYIOIIMX MECTOHAOB HX IIOJYYCHUA U I/IIIGHTI/Iq)I/IKa[H/II/I.
ITocnennee ocobeHHO KacaeTcss HOBBIX HEHTPOHOM3OBI-
TOYHBIX M30TONOB TPAHCYPAHOBBIX M CBEPXTSDKENBIX 3JIe-
MeHTOB. [y pacmmpeHus 3Toil o0macTi B HacTosIIee
BpeMsI TIPEIararoTCs PEeaKkInd MHOTOHYKJIOHHBIX Iepe-
Ja4 U peakIiy MOJTHOTO CIUSHUS C MCIIOIh30BaHUEM Pa-
JTOAKTHBHBIX ITy4KOB. HO B KaKoif cTereHn mepCreKTuB-
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HbI 3TH noaxoasl? Ha ocHOBE COBPEMEHHOTO COCTOSIHHS
3KCTIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAOB PaccMo-
TPEHBI CJIEIYIOLINE BOIIPOCHL: TAE€ Mbl B HACTOSILIEE BPEMSI
HaxXOJIMMCs Ha HallleM IIyTH K HOBOW TEpPUTOPUHU HA KapTe
HYKJIAJIOB, KaK BEJIMKH IIAHCHI JOCTHYb €€ B OyIymeM u
C KaKMMHU BbI30BaMH HaM IIPUIETCS CTOINKHYTHCS.

Adamian G.G., Antonenko N.V., Diaz-Torres A., Heinz S.
How to Extend the Chart of Nuclides? // Eur. Phys. J. A. 2020.
V.56.P.47.

[TpennoskeH MeTOA TeHEpauy PEaTUCTHIHBIX CTPYK-
TYp (TOopupoBaHHOrO rpadeHa, O0a3UpyIOUIMNCS Ha pe-
3yJbTaTax CTOXaCTHYECKUX MOJEKYISIPHO-THHAMIYECKIX
pac4eToB. DJIEKTPOHHBIE CBOMCTBA TaKMX CTPYKTYp pac-
CUUTAHBI B IMPOKOM MHTEPBAJIC 3HAUCHHI KOHIICHTPALIUH
aroMoB (hTopa, a TakXKe MPU Pa3IMIHON CTENEHH UX YIIO-
psanodenus. OOHapYKEHO COOTBETCTBHE MEKIY HEpery-
JSIPHOCTBIO PACTIONIOXKEHHS aTOMOB (hTOpa U JEKTPOHHBI-
MHU cBoiicTBamH. [IpennoxkeHHoe paccMOTpeHNE O3BOJIH-
JI0 BOCTIPOM3BECTH J[Ba SKCIIEPHUMEHTAIbHBIX HAOIIOCHUS
B JAHHOM MaTepHaie, a MMEHHO JJIEKTPOH-IBIPOUHYIO
ACHMMETPHIO TPAHCIOPTHBIX CBOIMCTB M MUK B ITPOBOJIH-
MOCTH ITpY KOHIIEHTparu# Gpropa okoio 10 %.

Yamaletdinov R.D., Katkov V.L., Nikiforov Ya.A., Oko-
trub A.V,, Osipov V.A. Effect of Fluorine Patterns on Electron-
ic Transport in Fluorinated Graphene. https://doi.org/10.1002/
adts.201900199.

Bogoliubov Laboratory
of Theoretical Physics

In the past 85 years the number of known nuclides in-
creased by more than a factor of ten, resulting in 4000 pres-
ently known isotopes of 118 elements. We owe this con-
siderable progress to the discovery of new reaction types
along with the development of powerful accelerators and
experimental techniques for separation and identification
of reaction products. Model predictions indicate that still
about 4000 nuclides are waiting for their discovery. The
vastest unexplored territory is located on the neutron-rich
side in the upper half of the chart of nuclides and hides
the answers to some of the most fundamental questions of
nuclear physics like the limits of nuclear stability, element
synthesis in the universe or stellar evolution. The access to
these nuclei is presently limited by available beam inten-
sities and/or the lack of appropriate methods for their pro-
duction and identification. The latter concerns particularly
new neutron-rich isotopes of transuranium and superheavy
elements. To extend this area, multinucleon transfer reac-
tions and the application of fusion reactions with radioac-
tive ion beams are presently proposed. But how promising
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are these approaches? Based on a survey of the present-day
knowledge, we will treat the questions where we currently
are on our journey towards a new territory on the chart of
nuclides, what the chances are to gain a new territory in the
future and what challenges we will have to face.

Adamian G.G., Antonenko N.V., Diaz-Torres A., Heinz S.
How to Extend the Chart of Nuclides? // Eur. Phys. J. A. 2020.
V.56. P.47.

Within the framework of stochastic reactive molecu-
lar dynamics simulations, a statistical method for generat-
ing fluorinated graphene structures with desirable fluorine
distribution is developed. Electronic transport properties
of fluorinated graphene in a wide range of functional-
ization degrees and system ordering are investigated. A
strong correlation between irregularities in fluorine distri-
bution and electronic properties is found. In particular, the
proposed consideration allows for the reproduction of both
the experimentally observed electron—hole asymmetry in
transport properties of fluorinated graphene and a recently

revealed conductivity peak at 10% fluoride content.
Yamaletdinov R.D., Katkov V.L., Nikiforov Ya.A., Oko-
trub A. V., Osipov V.A. Effect of Fluorine Patterns on Electron-
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Kunernueckoe ypaBHOBEMIMBaHNE IUIOTHOCTH Mate-
puM 1 GAapMOHHOM MJIOTHOCTH, JIOCTUTAEMOE B LIEHTPaJb-
HOW 00NIacTH CTamKuBaromuxcs siaep Au + Au B obmactu
SHEeprui \/% =3,3-39 I'aB, uccienyercsa B pamkax
MOJZICJIM TPEXIKUIKOCTHOM nuHamMuku. OOHApyKEHO, 4YTO
KMHETHYECKOE yPaBHOBEIIMBAHNE MPOUCXOIUT ObICTpee
npu OOJIBLIMX SHEPTUsIX CTOJIKHOBEHUS: BPEMS YpaBHO-
BEIIMBaHUS (B C.I[.M. CTAIKHBAIONINXCS SJEpP) PACTET OT
~5 ¢m/c npu \/% =3,3 1B no ~1 ¢wm/c pu 39 I'3B.
XuMHYecKkoe ypaBHOBEIIMBAHUE M, CIIEJ0BATEIbHO, Tep-
MaJlu3anus, JUIITCS JONbIIe. Y TBEp)KAAeTCs, 4TO Hpel-
CTaBJICHHAss BPEMEHHAsl DBOJIOIMS CPEIHEH IUIOTHOCTH
0apHOHOB M TUIOTHOCTH HEPIHHU B IICHTPAIBHON 001acTH
SIBJISIETCSI HEOOXOAMMOM MPEIIOCHUIKOM JUIsl IPaBUIBHOTO
BOCTIPOM3BECHUS] O0OBEMHBIX HAOIIOaeMBIX B IIEHTPaJIb-
HOH oOyactu ObicTpoT. /115t MHGOPMATHBHOTO CpAaBHEHUS
Pa3INYHBIX MOZIENIEH MOJIE3HO BHIYNCIISITH HHBAPHAHTHBIN
4-o6vem (V4), rae coOcTBeHHasl IIOTHOCTH YpaBHOBE-
LIEHHOH MaTepuu NPEBOCXOAUT ONPEICIICHHOE 3HAUCHHUE.
[TpeumymiecTBo 3TOTO 4-00BEMa COCTOUT B TOM, YTO OH HE
3aBUCHT OT crieliu(uIeckoro Beioopa 3-oobeMa B pa3ind-
HBIX UCCIICJIOBAHNUSX, PUYEM YUUTBIBACTCS BPEMsI )KU3HU
00J1acTH C BBICOKOH IIOTHOCTBIO, TAK)KE MMEIOIEee 3Ha-
yenue. 4-00beM V4 = 100 Gpm?¥/C BbIOpan /1 cpaBHEHUs
0apMOHHOM IUIOTHOCTH, JOCTHTaeMOW IpU pa3sIUnuHBIX
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sHeprusax. OOHapyKeHO, YTO HaWOOINbIIas COOCTBEHHAS
0apHOHHasI TNIOTHOCTB PacTeT ¢ POCTOM HEPTHH CoyJiape-
HUs OT nig/tig = 4 nipu 3,3 9B 10 11g/ig = 30 mpu 39 IHB.
OTH HauOOJBIINE TUIOTHOCTH AOCTHTAIOTCS B IICHTPAJIb-
HOW 00NacTH CHCTEMBI, O0Opa30BaHHOW B PE3YIbTaTe CO-
yAapeHHUsL.

Ivanov Yu. B., Soldatov A.A. Equilibration and Baryon Den-
sities Attainable in Heavy-Ion Collisions // Phys. Rev. C. 2020.
V.101, No.2. P.024915.

Nzygena N =2 cynepcuMMeTpuyHas THIIEpOOIHUe-
ckas monenb Kanomkepo—Caseprenaa, moinydeHHas B pa-
6ote C.Denopyka, E.MBanosa, O.Jlexterdensaa (Nucl.
Phys. B. 2019. V.944. P.114633) myreM KanuOpoBaHWS
N =2 cynepnoneBoii MarpuuHOW cuctembl. HalineHsl
KITACCUYECKUE M KBaHTOBBIE TeHeparopbl N =2 cymep-
CHMMETPHH. YCTAaHOBIICHO PA3JIM4YHe B CTPYKTYpe KIac-
CHYECKHMX M KBAaHTOBBIX cymep3apsnos. Ilokazano, 4ro B
OTINYME OT KJIACCUYECKHUX CyIep3apsioB KBaHTOBBIE Te-
Heparopbl CYIepCUMMETPUH MOTYT OBITh OTpaHUYEHBI HH-
BapUaHTHBIM ITOJICEKTOPOM, KOTOPBIH HE COAEP)KUT HEAU-
aroHaJbHBIX (PepMHOHHBIX oreparopoB. IlocTpoena nmapa
Jlakca il CynepCUMMETPUYHOr0 00O0O0IIeHUsT TUIepoo-
nudeckor cuctembl Kanomkepo—Cazeprenya.

Fedoruk S. N =2 Supersymmetric Hyperbolic Calogero—
Sutherland Model // Nucl. Phys. B. 2020. V.953. P. 114977.

ic Transport in Fluorinated Graphene. https://doi.org/10.1002/
adts.201900199.

Kinetic equilibration of the matter and baryon den-
sities attained in the central region of colliding Au+Au
nuclei in the energy range of \/% =3.3-39 GeV is ex-
amined within the model of the three-fluid dynamics. It is
found that the kinetic equilibration is faster at higher col-
lision energies: the equilibration time (in the c.m. frame of
colliding nuclei) rises from ~5 fm/c at /sy =3.3 GeV
to ~ 1 fm/c at 39 GeV. The chemical equilibration, and thus
thermalization, takes longer. We argue that the presented
time evolution of the net-baryon and energy densities in
the central region is a necessary prerequisite of a proper re-
production of bulk observables in midrapidity. We suggest
that for an informative comparison of predictions of differ-
ent models it is useful to calculate an invariant 4-volume
(V4), where the proper density of the equilibrated matter
exceeds a certain value. The advantage of this 4-volume is
that it does not depend on a specific choice of the 3-volume
in different studies and takes into account the lifetime of
the high-density region, which also matters. The 4-volume
V4 = 100 fm*/c is chosen to compare the baryon densities
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attainable at different energies. It is found that the highest
proper baryon density increases with the collision energy
rise, from ng/tig =4 at 3.3 GeV to ng/ng ~ 30 at 39 GeV.
These highest densities are achieved in the central region
of a colliding system.

Ivanov Yu.B., Soldatov A. A. Equilibration and Baryon Den-
sities Attainable in Heavy-Ion Collisions // Phys. Rev. C. 2020.
V.101, No.2. P.024915.

The N=2 supersymmetric hyperbolic Calogero—
Sutherland model obtained in the paper by S.Fedoruk,
E.Ivanov, O.Lechtenfeld (Nucl. Phys. B. 2019. V.944.
P. 114633) by gauging the N = 2 superfield matrix system is
studied. Classical and quantum N = 2 supersymmetry gen-
erators are found. The difference in the structure of clas-
sical and quantum supercharges is established. It is shown
that, unlike classical supercharges, quantum supersymme-
try generators can be limited to an invariant sub-sector that
does not contain off-diagonal fermion operators. The Lax
pair for supersymmetric generalization of the hyperbolic
Calogero—Sutherland system is constructed.

Fedoruk S. N=2 Supersymmetric Hyperbolic Calogero—
Sutherland Model // Nucl. Phys. B. 2020. V.953. P.114977.
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Na6opaTopus sgepHbIX Npobrem
um. B.M.DxenenoBa

Crpostmuiics 0alKaabCKU HEUTPHHHBIA TEIECKOII
Baiikan-GVD npeanasHaueH A perucTpallid U HCCIIe-
JIOBaHUS MOTOKOB HEHUTPUHO CBEPXBBICOKMX JHEPrHid OT
acTpoU3NYECKUX UCTOYHUKOB. C ero MoMOIIbI0 YUCHbIC
TUTAaHUPYIOT MCCIIE0BATh IMPOILIECCHI C OTPOMHBIM BBIJIEIIE-
HUEM SHEPTUH, KOTOPbIE IPOUCXOANIH BO BeenenHol B fa-
niekoM miporioM. OZHOM K3 3arafoK COBPEMEHHOH acTpo-
(u3MKK SBIAETCS MEXaHW3M pOXIEHHS BOo BcenmeHHOM
HEHTPHHO, B MWJUTHAPABI pa3 Oojiee SHEPTHUYHBIX, YeM
COJIHEYHbIE HEHTPHHO, W OalKanbCKUil HEWTPUHHBINA Te-
JIECKOII, OJlaroyiapsi CBOMM YHUKAJIBHBIM XapaKTepPHCTH-
KaM, MOXKET TPOJIUTh CBET Ha 3Ty TaiiHy. baiikan-GVD
SBIISIETCS. YHUKAJIbHOM HAy4HON YCTAaHOBKOM M, Hapsazry
¢ teneckormamu IceCube, ANTARES n KM3NeT, Bxonur
B [moGaneHyto HeHTprHHYIO ceTh (GNN) Kak BayKHEHIIHH
areMeHT B CeBEepHOM TMOTYIIIAPHH 3EMITH.

ITo mpoekTy 00BEM TOTOBOI YCTAaHOBKM Ha 0O3epe
Baiikan 10/mKeH cOCTaBUTh TOPSAKA OJHOTO KyOHYIeCKOTo
kujomeTpa. bailkanbCckuil HEUTPUHHBIA TENECKOIN ycTa-
HABJIMBACTCsI HA PACCTOSTHUM 3,5 KM OT Oepera Ha DIyOuHe
750-1300 M B FO2xHOi#1 KOoTIIOBHHE 03epa baiikan. MoHTax
YCTaHOBKH ITPOU3BOIUTCS CO JIbJA, YTO SBISIETCS BAKHBIM
MIPEUMYILECTBOM OaiKaabCKOrO MPOEKTA MO0 CPAaBHEHHIO
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C IPYTHUMH MPOEKTAMH, IJIe TEICCKOMBI Pa3BOPAYUBAIOTCS
HEMOCPEJICTBEHHO C MOPCKHX CYHOB.

C 17 despans o 10 ampens 2020 . ObUT OCYyIIECT-
BJICH MOHT@K JIBYX HOBBIX KJIACTEPOB ONTHYCCKUX MOIY-
JIeH, TIIeCTOTO M CEABMOTO M3 ABeHanaTH. D ek THBHBIH
00beM ycTaHoBkM Bbipoc 110 0,35 kM3, Hecmorps Ha Ti-
JKEITbIe aHOMAJIbHBIC TIPUPOIHEIC YCIIOBUS, 32 BpeMs 3TOU
SKCHEIUINN OBUTH yCTAHOBJICHBI HE TOJHKO J1BA HOBBIX
KJlacTepa, HO W DKCICPHUMEHTAJIbHAS TEXHOJOTHYCCKAs
TUPJISTHIA, OCHAICHHAS TSTHIO KaTMOPOBOYHBIME JIa3ep-
HBIMHA WICTOYHHKAaMHU cBeTa. BriOpaHHas koH(UTypanus
PacIOIOKEHHUS JIa3epOB 00CCIICUNBACT BO3MOKHOCTD Ka-
JTUOPOBKH BCEX KaHAJIOB Kiactepa. [lepBUYHOE TECTHPO-
BaHUE JIA3€PHBIX MICTOYHUKOB CBETA TI0KA3aJI0 UX MOJTHYIO
paborocmocobHOCTh. [Tporpamma sxcneqummu 2020 roma
BBIMOJIHCHA MTOJIHOCTBIO.

Bcero B skcnenuuuu yyactBoBano 60 Hay4HBIX CO-
TPYIHHUKOB, HHYKCHEPOB, TEXHUKOB, PA0OYHX, BKITIOYAst BO-
souTepoB. Cpey HUX TPU CICHUAINCTA U3 3apPyOCKHBIX
opraHuzanuii. B MexayHapoqHy0 Hay4HYrO Kosutabopa-
uuto baiikan-GVD 2020 r. Bouwtn MHCTUTYT siiepHBIX
uccnenoBanniit PAH (Mocksa), O0beIMHEHHBIN HHCTUTYT
saepHbIx uccienoBanuii ([lyOna), Mpkyrckuit rocymap-
CTBCHHBIN YHHBEpCHTET, Hukeropomackuii rocymapcTBeH-
HBI TexHW4Yecknit yHuBepcuret, Cankt-IleTepOyprekuit

Dzhelepov Laboratory
of Nuclear Problems

The Baikal-GVD neutrino telescope is designed for
detecting and studying high-energy neutrino fluxes from
astrophysical sources. Scientists plan to explore the pro-
cesses of an enormous energy release that took place in the
Universe long ago. One of the riddles in contemporary as-
trophysics is the mechanism of production of the neutrinos
milliard times more energetic than solar neutrinos. And the
Baikal neutrino telescope, due to its exceptional charac-
teristics, can shed light on this mystery. Baikal-GVD is a
unique scientific facility and, together with the telescopes
IceCube, ANTARES and KM3NeT, is part of the Global
Neutrino Net (GNN) as a most important element in the
Northern Hemisphere of the Earth.

According to the project, the volume of the completed
facility in Lake Baikal should be about one cubic kilome-
ter. The Baikal neutrino telescope is installed 3.5 km from
the shore 750-1300 m deep in the Southern basin of the
lake. The assembling of the facility is done from the ice
that is an important advantage in comparison with other
projects where telescopes are installed in the sea vessels.
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From 17 February to 10 April, two new clusters of
optical modules were installed, the sixth and the seventh
out of twelve. The effective volume of the facility expand-
ed up to 0.35 km3. Despite hard natural conditions during
this expedition not only two new clusters were installed
but also an experimental technological garland with five
calibration laser light sources. The chosen configuration
of the laser location provides an opportunity to calibrate
all cluster channels. The primary testing of the laser light
sources showed their total capacity. The programme of the
expedition 2020 is accomplished in full.

On the whole, 60 researchers, engineers, technicians
and workers, including volunteers, participated in the ex-
pedition. There were three specialists from foreign insti-
tutions among them. The International Scientific Baikal-
GVD Collaboration comprises the Institute for Nuclear
Research of RAS (Moscow), the Joint Institute for Nuclear
Research (Dubna), Irkutsk State University, Nizhny Nov-
gorod State Technical University, St. Petersburg State
Marine Technical University, the Institute of Experimental
and Applied Physics of the Czech Technical University
in Prague, the Faculty of Mathematics, Physics and
Informatics of the Comenius University in Bratislava
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MoHTax LEHTpa HOBOTO, CEABMOTO KJIACTEPa MO PyKOBOJCTBOM Mounting the central part of the new, seventh cluster under the

. A. BenonantukoBa

guidance of I. A. Belolaptikov

Vuactauku sxenequiun 2020 I. 10 CTPOUTENILCTBY Participants of the 2020 expedition for the construction
[TyOOKOBOHOTO HeHTpuHHOTO Teneckona baiikan-GVD of the deep water neutrino telescope Baikal-GVD

(pomo b. lllatibonosa)

(photo by B. Shajbonov)
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TrOCyJapCTBEHHBI MOPCKOM TEXHUYECKUH YHHBEPCHUTET,
WHCTUTYT SKCHEPUMEHTAIBHOW M NPHUKIAIHON (DU3UKH
Yemickoro texuudeckoro ynusepcurera (Ilpara, Yexus),
(bakynpTeT MaTeMaTuku, GU3MKA U HHPOPMATHKH YHU-
Bepcurera uM. S1. Komenckoro (Bparucnasa, CioBaxwus),
Wuctutyt spepaoit ¢wmsuku Ilompckoil akageMuu Hayk
(Kpaxos, Ilonbma), xomnanusi EvoLogics GmbH (bep-
nuH, [epmanus).

Nabopatopusa nH(pOpPMaLMNOHHBLIX TEXHONOrNN

[IpeyioxkeH HOBBIM QITOPUTM AJIA MPEACTABICHUS
TTOTMTHOMOB B 3aJladyaX BBIYHCIICHUS WHBOIOTHUBHBIX 0a-
3UCOB M 0a3ucoB [péOHepa CHCTEM HEIMHEHHBIX MOJH-
HOMHAJIbHBIX ypaBHeHM. B gaHHOM anroputme Bce Mo-
JTIUHOMBI, KOTOphIe HEOOXOMUMBI ISl BRIYMCICHUH, TIpea-
CTaBJICHBI B BUJIC CJMHOM TAOIHIII, CTOJIOIIBI KOTOPOH CO-
MOCTABJIEHbl C MOHOMAaMHU, B JaHHbIH MOMEHT BXOJSLIMMU
B 0a3mc, a CTPOKH — C MOJMHOMaMU. B siueiikax TaOHIIbI
HaXoIiTCs KO3((QUIIMCHTHI IPH MOHOMAaX B KOHKPETHOM
nosinHoMe. [list oOecreueH s MPOU3BOJIBHOTO JOCTYIIA 110
MOHOMaM | 0oJiee MPOCTOl pabOThI C JAHHBIMU K TaOJIHIIE
TIPUBS3aHO HECKOJBKO O0Jiee CIOKHBIX CTPYKTYP: CBA3aH-
HBIIl CIIMCOK MOHOMOB, OTCOPTHPOBAHHBIX MO YOBIBAHHIO
COMIACHO HCIIOJIb3YEMOMY YIOPSIOYEHHIO, 3aJaroIIni
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COOTBETCTBHE MEXKIy MOHOMOM M HOMEPOM €ro crojilra
B TaOJIHUIIE, X3II-TA0JIHIIA [T0 KITFOYY-MOHOMY, BBIIAOIIIEMY
HOMEp €ro cTojdIa B TaOIHUIle, U eIl OHa X3II-TabuIa,
10 HOMEPY CTOJIOIA BBIIAOIIast MOHOM, EMY COOTBETCTBY-
omui. Takoll CTPYKTypbl JaHHBIX BIIOJHE JOCTATOYHO
JUTSA peaji3aiy alropUTMa BEIYUCIICHHS Oa3uca.

IToxa3zaHo, YTO BBIYMCIIECHUS C TAOIUIICH MOXKHO Ya-
ctuuHo nepeHectd Ha GPU, 4To sBISETCs, HACKOILKO
W3BECTHO aBTOpY, mepBbIM ciydaeM GPU-yckopeHHOTO
BeIyMCIIeHUs Oasuca ['péOnepa. Bwrumcienns na GPU
C TIOMOIMIBIO TaHHOH CTPYKTYPHI UMEIOT MEHBIIE TpoMa-
XOB K311Ia 110 CPAaBHEHUIO C TPATUIIMOHHBIMU CTPYKTYpamMu
JaHHBbIX, TCCThI ITOKA3bIBAIOT CpaBHI/IMyIO CKOpOCTI) BbI-
TIOJTHEHUSI BRIYHCIICHUH B OONBIIMHCTBE CITydacB M OONb-
1IOM BBIUTPBIII HA HEKOTOPBIX MPUMEpax.

Anoeuu /. A. Bpluncienne WHBONIOTUBHBIX 0a3MCcOB U Oa-

3ucoB [péoHepa, CIob3ys TaOIMYHOE TPEICTABICHNE TTIOJIHHO-
moB // IlporpammupoBanue. 2020. T. 46, Ne2. C.67-72.

Ananuzupyercs mpobieMa KBaHTOBO-MEXaHHYECKO-
TO OTMCAHHS OKOJOOApPhEPHOTO CIUSHUS TSIKETBIX SIep,
MIPOUCXOJISIIETO B YCIOBHSIX CUJILHOW CBSI3U UX OTHOCH-
TEJIHHOTO JBUKECHHSI C TIOBEPXHOCTHBIMH KOJICOAHUSIMHU.
C ool menpr TpeaiokeH dPPEKTHBHBIA METOJ] KOHEeU-
HBIX 3JIEMEHTOB ISl YHUCIEHHOTO PEIIeHHsI CUCTEMBI CBSI-
3aHHBIX ypaBHeHUi [llpennHrepa ¢ TpaHUYHBIMH yCIIOBH-

(Slovakia), the Institute of Nuclear Physics of the Polish
Academy of Sciences (Krakow, Poland), and EvoLogics
GmbH (Berlin, Germany).

Laboratory of Information Technologies

A new algorithm for representing polynomials in
computations of involutive and Grobner bases of systems
of nonlinear polynomial equations is proposed. In this
algorithm, all polynomials that are necessary for calcula-
tions are presented in the form of a unified table, the col-
umns of which are assigned to monomials that are current-
ly included in the basis, and the rows correspond to the
polynomials. The table cells contain the coefficients of the
monomials. To ensure random access to the coefficients of
the polynomial by its monomials and to simplify the work
with data, some more structures are added to this table: a
linked list of monomials arranged in descending order of
some ordering, each element of which is assigned to the
index of its column in the table; a hash table that, given
the key-monomial, produces the index of its column in the
table and another hash table that, given the column index
in the table, produces the corresponding monomial. Such
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a data structure is enough to implement a basis calculation
algorithm.

It is shown that calculations with a table can be par-
tially transferred to GPU, which is, as far as the author
knows, the first case of GPU-accelerated calculations of
the Grobner basis. Computations on CPU using this struc-
ture have fewer cache misses, compared to traditional data
structures; tests show a comparable speed of calculations
in most cases and a big gain in some examples.

Yanovich D. Computation of Involutive and Grobner Bases

Using a Tabular Representation of Polynomials // Program. Com-
put. Software. 2020. V. 46, No.2. P.67-72.

The problem of a quantum-mechanical description of a
near-barrier fusion of heavy nuclei, which occurs at strong
coupling of their relative motion to surface vibrations, is
analyzed. To this end, an efficient finite-element method
is proposed for numerically solving coupled Schrédinger
equations with boundary conditions corresponding to total
absorption. The method allows us to eliminate the instabil-
ities in numerical solutions that appear at a large number
of coupled channels in some reactions. To illustrate the
validity of our approach, the results of the fusion cross
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SIMH, COOTBETCTBYIOIIIUMH ITOJTHOMY OTJIOMICHHI0. MeTon
MMO3BOJISIET YCTPAHATh HEYCTOWYMBOCTH B HYHCICHHBIX
PEIICHUSX, BO3HUKAIOIINE MTPH OOJBIIIOM KOJTHICCTBE CBSI-
3aHHBIX KaHAJIOB B HEKOTOPHIX peakmusx. YToObI mpomi-
JOCTPUPOBATh 000CHOBAHHOCTh METOJA, PE3YIBTATHI IO
ceueHusM ciusuus peakuuit %Ni+ 100Mo u 368 + 48Ca
ObUTH TIepecMOTpeHBL. [lomydeHHBIC pe3ylbTaThl 3aMeua-
TEIBHO COTIIACYIOTCS C WMCIOIIUMUCS SKCICPUMCHTAIb-
HBIMU JIaHHBIMHU. YCTaHOBJICHO, YTO MOXKHO BOCIIPOU3BE-
CTH 3KCIICPUMCHTAIBHBIC TaHHBIC C IIOMOIIBIO TOTCHITHA-
na Bynca—CakcoHa 0e3 BBEICHHS OTTAIKHBAOIINX SIIIEP.
[Toka3aHo, YTO CEYEHUs CIMSIHUS IPU DIyOOKHX Cy00a-
PBEPHBIX SHEPTUSAX TYBCTBUTEIBHBI K TIPOQIITIO TOTCHIH-
aJBHOTO KapMaHa.

Wen P.W. et al. Near-Barrier Heavy-Ion Fusion: Role of

Boundary Conditions in Coupling of Channels // Phys. Rev. C.
2020. V.101. P.014618.

Pa3zpaboran pabouuii TPOTOTHUII TECOMETPUUCCKOU
6a3pl nanHbiX (Geometry Database) s skcriepumeHTa
BM@N mnpoekra NICA. OcHOBHOIl Liesiblo 9TOH 0a3bl
JAHHBIX ABIACTCA LHECHTPAINM30BAHHOC XPAHCHHUE TI'€OME-
tpun BM@N, npenocraBieHne yIoOHBIX CPEICTB IS
VIOPaBICHUS JAaHHBIMH O T'€OMETPUYSCKHX MOJIYIIX,
cOOpKe pa3IHyYHBIX BepcHil ycTaHOBKH BM@N m3 mo-
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Iylell ¥ JNOTOTHUTENBHBIX (paiinoB. PaspaboranHas wH-
(opManMoHHasl CHcTeMa BKJIIOYaeT B cedsi 0a3y JaHHBIX,
WHTYUTHBHBIA W KOMITAaKTHBIH TpauuecKuii mHTEepdeiic,
a Taroke MPOrpaMMHBINH HHTEpdeEiC B BU/e HAOOpa MaKpo-
coB. B nanHo#i pa3paborke ObUT NPUMEHEH ONBIT PAOOTHI
¢ Geometry Database mnst skciepumenta CBM, a ymyd-
menust rpaduueckoro nuTepdeiica ObIIM BHIMOIHEHBI Ha
ocHoOBe TpeOoBanuii noib3oBareneii BM@N. [Ipororun
Geometry Database Obl1 BBeIeH B 9KCIUTyaTalHIoO.

Akishina E. et al. Development of the Geometry Database
for the BM@N Experiment of the NICA Project // Eur. Phys. J.
Web of Conf., Conf. MMCP 2019. 2020. V.226. 03001.

Ha ocnoge Texunonoruit MPI u OpenMP paspaborana
rapajuiesbHas peajn3alysi MeTola pacyera BEIICCTBEH-
HOW YacTH ONTHYECKOTO SAPO-SIJIEPHOTO IOTEHIIHAla
B paMKax MHKPOCKOIMYECKOW MOJENN JBOWHOrO Qoli-
JIUHTa. TecToBbie PacyuCThbl IMOJHOTO CCYCHUA pCaKuu
%He + 28Si npu sueprun 50 M>B nokasbiBaiot, uto 06a
MeTo/a BriosiHe 3()(GeKTUBHBI 1 00ecreunBatoT Oojee yem
20-KpaTHOE YCKOPEHHE BBIYHCICHUN TI0 CPAaBHEHHIO C TO-
CJIC/IOBATEIIbHBIM PEXKHUMOM cYeTa. PacueTbl BBINIOIHEHBI
Ha kiactepe HybriLIT MuorodyHkironaisHoro nuugop-
MalMOHHO-BBIYMCIUTENBHOTO KoMIulekca JlaGoparopun
nHpopmanmoHHbx TexHomorud OMAN. [lakeT koMIbro-

section of the ®*Ni + 190Mo and 3¢S + 48Ca reactions have
been re-examined. The obtained results demonstrate a re-
markable agreement with the available experimental data.
It is found that experimental data can be reproduced with
the use of the Woods—Saxon potential, without introduc-
ing repulsive cores. It appears that fusion cross sections
at deep sub-barrier energies are sensitive to the potential
pocket profile.

Wen P.W. et al. Near-Barrier Heavy-lon Fusion: Role of

Boundary Conditions in Coupling of Channels // Phys. Rev. C.
2020. V.101. P.014618.

A workable prototype of the Geometry Database for
the BM@N experiment of the NICA project has been de-
veloped. The main goal of the database is to provide a cen-
tral storage of the BM(@N geometries, convenient tools for
managing its geometry modules, various software assem-
bling versions of the BM@N setup from geometry modules
and additional files. The developed information system in-
cludes a database, an intuitive and compact Graphical User
Interface (GUI) and Application Programming Interface
(API) tools as a set of ROOT macros. The experience of
the Geometry Database design for the CBM experiment
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has been applied to this development, and GUI improve-
ments have been made on the basis of BM@N users’ re-
quirements. The Geometry Database prototype has been
put into operation.

Akishina E. et al. Development of the Geometry Database
for the BM@N Experiment of the NICA Project // Eur. Phys. J.
Web of Conf., Conf. MMCP 2019. 2020. V.226. 03001.

On the basis of MPI and OpenMP technologies, a par-
allel implementation of the method for calculating the real
part of the nucleus—nucleus optical potential within the mi-
croscopic double-folding model has been developed. Test
calculations of the total cross section of the °He + 28Si scat-
tering at an energy of S0A MeV show that both techniques
are quite efficient, with more than 20 times speedup of
calculations in comparison with the serial mode. The cal-
culations have been performed on the HybriLIT cluster of
the Multifunctional Information and Computing Complex
of the Laboratory of Information Technologies of JINR.
The package of computer codes DFM-POTM, including
the serial C++ code, the MPI code and the OpenMP code,
is freely available at the JINRLIB library of JINR.
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TepHBIX KomoB DFM-POTM, Brirodaromuii mociieaoBa-
TenpHbIH Kox Ha C++, MPI-kog 1 OpenMP-xonx, epenan
IUIE CBOOOIHOTO MOCTyNa B OHMOMMOTEKY SIEKTPOHHBIX
mporpamm JINRLIB OUSN.

Bashashin M., Zemlyanaya E., Lukyanov K. Double-Fold-
ing Nucleus—Nucleus Optical Potential: Parallel MPI and Open-
MP Implementations / Eur. Phys. J. Web of Conf. EDP Sci.
2020. V.226. 02004.

JNabopaTtopusi HENTPOHHOM hU3NKN
umMm. .M. ®PpaHka

B JIH® B ornene koMIulekca CHEKTPOMETPOB pe-
aktopa HWBP-2 paspaboran mnporpaMMHBI KOMILIEKC,
TIpeHAa3HAYEHHbIH ISl YIIPABICHUS W KOHTPOJS PadOThHI
KpuoreHHoro 3amennutens peakropa WBP-2. Kommiekc
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KPUOTCHHBIX 3aMEUINTENICH TPENCTaBIsAeT COO0H CIOK-
HYIO CHCTEMY, OCHOBHOE Ha3HAUeHHE KOTOpOW obecrie-
YHMBaTh MOJIH30BATENICH (PU3NIECKUX YCTAHOBOK pPeakTopa
ITyYKaMH1 XOJIOHBIX HEHTPOHOB. CeKTpaIbHbIE XapaKTe-
PHUCTHKH TaKOTO IyYKa HEHTPOHOB Ha BBIXOJC M3 3aME-
JIUTENIE COOTBETCTBYIOT TOM TeMIleparype, Ipu KOTOPOi
MIPOMCXOANT TMPOLECC TEPMATM3ALNH, M YaCTO SKCIIEPHU-
MEHTaTopaM, paboTaIOIINM Ha BBIBEJICHHBIX ITyUKax, Tpe-
OyroTCsl IUMEHHO TaKHe HEHTPOHBI, SHEPTHUH KOTOPBIX HME-
FOT pacmpernenenue ¢ Makcumymom B obmactu 20-100 K.
EcrecTBeHHO, UTO ynpaBieHHE TaKOH CIOXKHONW CUCTEMOH,
paloraromeil kK TOMy k€ B BBICOKMX PaIHAIIMOHHBIX I10-
JSIX, SIBIISIETCS JKU3HEHHO BaYKHOM 3a/1a4eil.
PaspaboTaHHBIif TPOTPaMMHBIA KOMIUIEKC MTO3BOJISIET
JVCTAaHIIMOHHO KOHTPOJIHMPOBATH MPOLECC MHEBMOTpAHC-
TTOPTUPOBKH 3aMEUISIONIET0 MaTepraia (IapuKoB CMECH

Jlaboparopust HeiirponHol ¢usuku uM. 1. M. @panka, 22 sHBaps.

O6uienabopaTopHbli ceMuHap, NOCBAIIEHHbIH 75-netuto A. M. banaryposa

Bashashin M., Zemlyanaya E., Lukyanov K. Double-Fold-
ing Nucleus—Nucleus Optical Potential: Parallel MPI and Open-
MP Implementations / Eur. Phys. J. Web of Conf. EDP Sci.
2020. V.226. 02004.

Frank Laboratory of Neutron Physics

A software package designed to control the operation
of cryogenic moderators of the IBR-2 reactor was devel-
oped in the IBR-2 Spectrometer’s Complex Department
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The Frank Laboratory of Neutron Physics, 22 January.
General laboratory seminar dedicated to the 75th anniversary of A. M. Balagurov

of JINR FLNP. The complex of cryogenic moderators is
a complex system aimed to provide users of the IBR-2
instruments with cold neutron beams. The spectral char-
acteristics of these beams at the exit from the moderator
correspond to the temperature of thermalization process,
and often, experimenters working on extracted beams re-
quire precisely these neutrons with the energy distribution
with the maximum in the region of 20-100 K. Naturally,
the control over this complex system operating in high ra-
diation fields is of vital importance.
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apOMaTHYECKUX YITIEBOIOPOJOB ME3UTHIICHA U METaKCH-
JIOJIa TMaMeTpoM ~4 MM) B KaMepy 3aMeUINTeNsl y aKTHB-
HOW 30HBI PEAKTOPA, PACXOJl TPAHCIOPTHUPYIOIIEro ras3a
(renwst) B TpyOOIIPOBO/IE, TTOKA3aHUS TEMIIEpaTyphl U 1aB-
JICHUSI B CHICTEME, a TaKkKe YNpPAaBIATh Pa3IMYHBIMH Kia-
MIaHaMH ¥ BEHTHWIISIMH BaKyyMHOM ¥ KPHOTEHHOH CHCTEMBbI
KOMILIeKca.

Kommieke nmeer MepapXuuecKylo CTPYKTYpy, YHH-
(ULIMPOBAHHBIIA POTOKOI B3aUMOJICHCTBHS C ITPOTPAMM-
HBIMH MOJYJISIMA Ha OCHOBE OBICTPOTO XpaHWJIMIIA JaH-
HeIX. brnaromaps Hammumro KoH(UTypannoHHOTO (aiina
€ro JIErKo aJIaliTUPOBaTh K MCIOJIb30BAHHUIO HAa OHOM M3
TpeX KPHOTCHHBIX 3aMeNTUTENEH, pabOTAIOMNX B HACTOSA-
iee BpeMsi Ha peakrope UBP-2. I'padmueckuii natepdeiic
TIO3BOJISIET TOJIH30BATEII0 HAONMIOMaTh 3a IMOKA3aHUSIMHU
JaTYNKOB, KOTOPbIE OTOOPAKaroTCsi Ha MHEMOHHYECKOIl
cXeMe 3aMeJUINTENsl, BUJCTh rpaduKn N3MEHEHHS TeMIIe-
paTtypbl B KOHTPOJIBHBIX TOUKAX 3aMEAIIUTEIS U yIIPABIATh
BCEMH CHCTEMaMH 3aMEeIJTHTEIsI.

JlabopaTtopusa paguaumoHHon 6uonorumn

3a nukia pabdot «lccnenoBaHne 3aKOHOMEPHOCTEH U
MEXaHU3MOB (POPMHUPOBAHMUST MOJIEKYJSIPHBIX HapyLICHUH
B FEHETHYECKUX CTPYKTYpax KJIETOK YeIOBEKA U MIICKOTIU-
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TAIOIMINX MTPU JEUCTBUN YCKOPEHHBIX TSDKEIIBIX HOHOB HU3-
KHUX W MPOMEKYTOYHBIX SHEPTHi» ero aBropam: A.B.DBo-
peiixo, T.C.Bbynanosoii, M.I.3annenpsuen, E. A. Kpaca-
Buny, E.A.Kpymmskosoii, E.B.Cmupnosoii, I H. Tumo-
IIEHKO — TpUCYXIeHa nepsas npemus OMAU B obmactu
HAYyYHO-TCXHUYCCKUX IMMPUKITAIHBIX pa60T.

JlanHble pabOTHI OBUIN HANpaBJIEHBl HA M3yYCHHE 3a-
KOHOMEPHOCTEH M MEXaHW3MOB (DOPMUPOBAHUS TTOBPEIK-
nenuit JIHK B kiieTkax yenoBeka U MIIEKOMUTAOIIUX TIPU
JeHCTBUU MOHU3UPYIOIUX U3TyYeHUH Pa3HOro KadecTsa:
YCKOPEHHBIX TSDKEJIBIX HOHOB, NPOTOHOB M Y-KBaHTOB.
PaGoThl BBINOMHEHBI C HCIOIB30BAHUEM ITyYKOB 3apsi-
JKEHHBIX YacCTHUI], TeHepupyeMbIx yckoputensmu OWSU,
C TIPUMEHEHUEM BBICOKOI((EKTUBHBIX METO/IOB aHAIIN3a
TIOBPEXICHUH TEHETHUECKUX CTPYKTYp KJIETOK: METO/IOB
HMMYHOIIUTO- M THCTOXHMHU U Metoma SMLM (Single
Molecule Localization Microscopy) — HaHOCKOIIHH C BbI-
COKHM pasperieHneM. Vcrnonb3o0BaHue Takoro poja Ioj-
XOJIOB TIO3BOJISIET HE TOJIBKO MTPOBOIUTH KOINYECTBEHHBII
aHanmu3 (HOPMHUPOBAHUS TCHETUYCCKUX HAPYIICHUHN, HO U
YUUTBHIBAaTh NPOCTPAHCTBEHHOE PACHPEJICIICHUE TTOBPEK-
JICHUH B TEHETHUECKUX CTPYKTypax KJIETOK — (hopMHpo-
BaHue KiactepHbix noppexxacauid JJHK (JIHK-¢pokycos).
D10 BakKHOE 00CTOSTENILCTBO JIAET BO3MOXKHOCTH OTBETUTh
Ha BONIPOCHL: BIHSET JIM paclpezeieHue pa3ndHbIX BU-

The developed software package allows one to re-
motely control the process of pneumatic transportation
of moderating material (beads of a mixture of aromatic
hydrocarbons (mesitylene and metaxylene) with a diam-
eter of ~4 mm) to the moderator chamber near the reactor
core, the flow rate of the transporting gas (helium) in the
pipeline, temperature and pressure in the system, as well
as to control various valves of the vacuum and cryogenic
system of the complex.

The package has a hierarchical structure and a unified
communications protocol for interacting with software
modules on the basis of fast data repository. Due to the
available configuration file, it can easily be adapted for use
on one of the three cryogenic moderators currently oper-
ating at the IBR-2 reactor. The graphical interface allows
the user to monitor the sensor readings displayed on the
moderator’s mnemonic diagram, view temperature graphs
at the moderator’s control points, and control all the mod-
erator’s systems.
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Laboratory of Radiation Biology

The authors of a series of works entitled “Research on
molecular damage formation in genetic structures of hu-
man and mammalian cells after exposure to low and inter-
mediate-energy accelerated heavy ions” — A. V. Boreyko,
T.S.Bulanova, E.A.Krasavin, E.A.Kruglyakova,
E.V.Smirnova, G.N.Timoshenko, and M. G.Zadnepria-
netc — have been awarded JINR’s First Prize for applied
research and technology papers.

The studies focused on the patterns and mechanisms
of DNA damage formation in human and mammalian cells
after exposure to ionizing radiation of different quality: ac-
celerated heavy ions and protons and y rays. The work was
performed at charged particle beams generated by JINR’s
accelerators with the use of highly efficient methods of
analyzing damage to cell genetic structures: immunocy-
to- and histochemistry and SMLM (single molecule local-
ization microscopy) — high-resolution nanoscopy. These
approaches allow not only the quantitative analysis of ge-
netic damage formation, but also taking into consideration
the spatial distribution of lesions in cell genetic structures:
the formation of clustered DNA damage (DNA foci). This
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noB mopexkaernit JIHK Ha crmocoOHOCTH KIIETOK K pe-
Tapanyy ¥ KakuM 00pa3oM pa3indHble OCNTKH «y3HAIOT»
KJIaCTEpHBIE OBPEXKICHNUS.

HccnenoBaanst MO3BOJSIIOT AaTh KOJMUYECTBEHHYIO H
KaueCTBEHHYIO XapaKTEPHCTHKY HapyIIeHHH TeHeThnde-
CKUX CTPYKTYp KIETOK, WHIYyIHUPYEMBIX YCKOPEHHBIMH
TSDKENTBIMH MOHAMH HU3KUX M IPOMEKYTOUHBIX 3HEPIHH.
B mMupoBoii muTeparype OMu3KHe IO HAIPaBICHHOCTH HC-
CJICIOBAHMS TIPECTABICHBI JHIIb C TSHKEIBIMH 3apsKeH-
HBIMH YacCTHIIaMH BBICOKHX 3Hepruil (500 M»rB/ayknon
u Oonee). [lomydeHHbIE MaTepHallbl, HECOMHEHHO, OYIyT
BOCTPEOOBAHbI TIPH PEIICHUN HMIMPOKOTO KPYTra BOIPOCOB
KOCMHYECKOH pagroOnONIOTHH, PaTIualliOHHON MEIUIIH-
HBI, paIHallHOHHON TE€HETHKH 1 IPyTUX JTUCIUILIHH.

Y4yeOHO-Hay4HbIN LLeHTP

Y4eOHbIil mpouecc. 16 sHBaps Ha rOCYJapCTBEHHOM
SK3aMEHe M0 HampaBleHuto noAarotoBku «Ilpuxmannas
MaremaTHKa U QU3MKa» 4YeThIpe cTyaeHTa 0a3oBoil kade-
Jpbl QyHAaMEHTANBHBIX W MPUKIAJHBIX IpodieM ¢usn-
KM MUKpOMHpa Du3Tex-MKoibl GU3UKH U UCCIICIOBAaHNI
nM. JI. 1. JJTangay MOTU nosmyuunnu BICIINE OLEHKH.

9-ii Typuup CyberDubna-2020. 14-16 d¢espa-
s B JlyOHe mpoxoamn 9- TypHHpP 1O POOOTOTEXHHKE
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CyberDubna-2020. B HeM npuHHMAaIH yYacTHE OKOIIO
80 ygammxcst 4—11-x K1accoB, a TaK)Ke yJaInuecs CpeTHuX
CIeLHUaIbHBIX YUeOHBIX 3aBEACHHI U3 TopoioB JIMUTPOB,
Jonronpynassiii, lyona, Kopones, Jlukuno-/lyneso, I[Tpot-
BuHO, [Tymkuno, Mocksa, Cankr-IlerepOypr, Enbauruno
u pabouero nocenka [Ipasauackuit [TymkuHCKOTO paiioHa
MockoBcko# 00.

22 KOMaH/bl TPEX BO3PACTHBIX I'PYII y4aCTBOBAJIH B
KOHKypce «Po0OT Ayt KU3HW» IS CO3MaHUS YMEHBIIICH-
HBIX U YIIPOIIEHHBIX 10 (pyHKIHUOHAIY KOIHH yCTPOHCTB.
Jlnst yuacTHUKOB MITQJIIIErO Bo3pacTta ObUI NMPOBEJCH Ma-
CTEpP-KJIACC MO CO3/IaHNI0 «MHTEIUICKTYaJIbHOTO TYHHEIIS»,
a pebsATa mocTapIie AeTaii «yMHBIA cerd».

Opranmsarops! Typaupa: OUSU, kmy6 cnopTuBHON
pob6ororexuukn MOTU, MexpernonanbHasi KOMIbIOTED-
Has 1kona (/lyona), LleHTp nHpOpPMaIMOHHBIX TEXHOJIO-
ruii «Lluranens» (SIxpoma).

Mxona OUAN-FOAP B iThemba LABS. C 9 no
30 suBaps B iThemba LABS (FOxHast Adpuka) B pado-
te 2-ii mkonmsl OUSIU-IOAP (SAINTS@tlabs Physics
Summer School) npuHHManM yd4acTHe IpeACTaBHUTE-
mn OVISIU. Bocems corpyauukos JITD, JIGBDO, JIAII n
VYHL uyutanu nekuuu Mo HanpaBiIeHUsIM HCCIEI0BaHUI
WuctuTyTa M mpoBommin Mactep-kiacchl. [llkoma Oputa

significant circumstance makes it possible to answer the
questions whether the distribution of different DNA dam-
age types influences the cells’ ability for repair and how
different proteins identify clustered damage.

This series of research enables a quantitative and
qualitative evaluation of damage to cell genetic structures
induced by accelerated heavy ions of low and intermediate
energies. In the literature worldwide, similar studies have
been reported for only high-energy heavy charged par-
ticles (500 MeV/nucleon and more). The obtained results
will undoubtedly be necessary for solving a wide range of
problems in space radiobiology, radiation medicine, radia-
tion genetics, and other disciplines.

JINR University Centre

Education. On 16 January, four students of the
JINR-based Department of Fundamental and Applied
Problems of Microworld Physics of the MIPT Physics
and Technology School named after L.D.Landau got top
marks in “Applied Mathematics and Physics” at the state
exam.
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IX Tournament “CyberDubna-2020”. On 14—
16 February, Dubna hosted the 9th Tournament in Robotics
“CyberDubna-2020". The event was attended by about 80
secondary- and high-school students (4—11 grades), as well
as students of secondary vocational schools, from Dmitrov,
Dolgoprudny, Dubna, Eldigino, Korolev, Likino-Dulyovo,
Moscow, Protvino, Pushkino, St. Petersburg, and village
Pravdinsky, Pushkino District of the Moscow Region.

Twenty-two teams of three age groups participated
in the “Robot for Life” contest aimed at building mini-
mised and functionally simplified models of devices. For
the younger participants, a master class on the building of
an “intellectual tunnel” was held, while the older children
made a “smart safe”.

Organisers of the Tournament were JINR, MIPT
Club of Sports Robotics, Interregional Computer School
(Dubna), and IT Centre “Citadel” (Yakhroma).

JINR-RSA School at iThemba LABS. On
9-30 January, representatives of JINR participated in the
work of the second JINR-RSA School (SAINTS@tlabs
Physics Summer School) at iThemba LABS. Eight staff
members of BLTP, VBLHEP, DLNP, and JINR UC deliv-
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OpraHu30BaHa IKHO-aPUKAHCKAM HCTHTYTOM
SZICPHBIX TEXHOJIOTHI U HayK.

32 crymeHta u acrimpaHTa u3 13 roxHO-ad-
PUKaHCKHUX YHHBEPCUTETOB OBLTH BHIOpAHBI 13 66
NPETEeHJCHTOB, MONABIIMX 3asBKH Ha ydacTHEe B
mkorte. OmHOM U3 3a7ad MPOTPaMMEI CTall 0TOOp
YYaCTHUKOB 1-T0 3Tama MexXIyHapOIHO! CTYICH-
geckoit mpaxtuku ONAN.

Busutbl. B siHBape—Mmapre ObUIM OpraHu-
30BaHbl O3HAKOMHTEJIbHbIE BH3WUTHL AN yda-
mxcst mKoiabl Ne37 M JIeTCKOro TeXHOMapKa
«KBantopuym» (Brnaaumup), 1 crapuiekiacc-
HukoB ruMmHa3uu  «TapacoBkay (IlymkuHo),
NI yyammxcs U yuutenedl Hemenkol IIKOIbI
M. @.I1.T"aa3za (Mocksa), 1 ydaIuxcs MIKOJIBI
No2107 (Mocksa), mist yuaruxcs 1mkon CaHKT-
[eTepOypra, a Tarxke st CTYAeHTOB TaMOOBCKOTO
TOCYIapCTBEHHOTO TEXHHYECKOTO YHHUBEPCHUTETA,
HaXOJSIIIUXCS HAa MOJYJIBHOM OOYyYeHHUH B TOCY-
JIApCTBEHHOM YHUBepcuTere «J{yOoHay.

ered lectures on the research fields of the Institute
and gave master classes. The School was organ-
ised by the South African Institute for Nuclear
Technology and Sciences.

Thirty-two undergraduate and postgraduate
students from 13 South African universities were
selected from the total of 66 applicants. One of the
objectives of the programme was to select partici-
pants in Stage 1 of the JINR International Student
Practice.

Visits. In January—March, introductory visits
were organised for students of School No.37 and
the Kvantorium Children’s Technopark (Vladimir
city); for high-school students of the Tarasovka
Gymnasium (Pushkino); for students and teachers
of the Haass German School (Moscow); for stu-
dents of School No.2107 (Moscow); for students
of St. Petersburg schools, as well as for the stu-
dents of the Tambov State Technical University,
who are doing a modular training programme at
Dubna State University.
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A.Il. Hazaiiyees

COMPASS u COMPASS-II.
JBaguars JeT ycnemHbIX
U3MepeHu

B nacrosmee Bpems COMPASS-II — onuH U3 BeIyIIux dKC-
MEPUMEHTOB I10 CITMHOBOH (PH3MKe BBICOKMX SHEPIUi U apOHHOM
CHEKTPOCKOIHH, KOTOPBIH MPOBOAUTCSA Ha CYNEPIPOTOHHOM CHH-
xpotpone (SPS) B IIEPH (PKenesa). DxcnepuMeHT U Kojutabopa-
[IUs] KIMEIOT TOBOJIBHO JUTHHHYIO HcTopuio. B despane 1997 1. ake-
nepumMeHT ObuT 0100peH B LIEPH, a B centsiope 1998 r. ObL1 11011~
MUCAaH OKOHYATEIbHBIH MEMOPAHIyM O B3aMMOIIOHMMAaHUH, B TOM
yucie u ¢ OWSIN [1, 2].

Crexrpomerp (puc. 1) Obu1 cMoHTHpOBaH B 19992000 rT. 1
BBEJICH B JKCIUTyaTaIMIo B XOJ€ TeXHH4eckoro 3amycka B 2001 .
Jlerom 2002 r. HayaJicst IEPBbI HAOOP IKCIEPUMEHTANBHBIX JIaH-
HBIX C MIOOHHBIM ITYYKOM M MOJIIPU30BAaHHBIMUA MUIICHSIMH [3].

dusnueckas nporpaMMa U3MEpEHHii, KOTOpas ObLIa BHIIOIHE-
Ha B 2002-2018 rr., oTpakeHa B TabIHUIIE.

OxcnepuMenTansHast nporpamma COMPASS-II,  ytBep-
kaerHass B 2010 ., B OCHOBHOM MOCBSIIIEHA HM3YYEHHIO IOIe-

A. P. Nagaytsev

COMPASS and COMPASS-II:
Twenty Years of Successful
Measurements

COMPASS-II is currently one of the leading experiments in
high-energy spin physics and hadron spectroscopy, running on the
Super Proton Synchrotron (SPS) at CERN in Geneva, Switzerland.
The experiment and collaboration have a fairly long history; the
experiment was approved by CERN in February 1997, and a final
Memorandum of understanding including with JINR was signed in
September 1998 [1-2].

The spectrometer (Fig. 1) was installed in 1999-2000 and put
into operation during the technical run in 2001. In the summer of
2002, the first set of experimental data with a muon beam and po-
larized targets started [3].

The physical measurement programme performed in 2002—
2018 is shown in the table.

The COMPASS-II experimental programme, approved in
2010, is mainly devoted to the study of the transverse and three-di-
mensional structure of nucleons and Drell-Jan (DY) reactions [4].
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IIporpamma n3mepennii 3xcniepumMmenToB COMPASS 1 COMPASS-II / Measurement Programme of COMPASS
and COMPASS-II

Year / Beam / ITy4gox Target / Mu- Measurement / @u3udeckue U3MEPEHUS
Ton IICHb
2002 u, 160 GeV/c SLiD SIDIS / [TonyHHKITFO3UBHBIC PEAKIIUH
2003 u-, 160 GeV/e SLiD SIDIS / [TonynHKITIO3HBHBIE PEAKIHN
2004 p, 160 GeV/e SLiD SIDIS / [TomynHKITIO3UBHBIC PeaKIUN
2006 u-, 160 GeV/c SLiD SIDIS / [TonynHKITIO3UBHBIE PEaKIHN
2007 p, 160 GeV/c NHj3 SIDIS / [ToxyHHKITIO3UBHBIE PEaKIIUH
2008 m, 190 GeV/c LH, Hadron spectroscopy / AxpoHHast CIIEKTPOCKOIHS
2009 -, 190 GeV/c LH,, Ni, W, Pb | Hadron spectroscopy, Primakoff reactions / AipoHHast ClieKTpOCKOITHSI, PEaKIIK
ITpumakoBa
2010 u, 160 GeV/c NHj3 SIDIS / [ToxyHHKITIO3UBHBIE PEaKIIUH
2011 p, 160 GeV/c NH; SIDIS / [TomynHKIIIO3UBHBIE PeaKIHN
2012 | p, 160 GeV/e (test) LH, DVCS / I'mybokoHeynpyroe BUPTyanbHOE paccesHiue
7w, 190 GeV/c Ni, C, W, Pb | Hadron spectroscopy, Primakoff reactions / AipoHHasi ClieKTpOCKOITHSI, peaKLiK
IIpumaxoBa
2014 | m, 190 GeV/c (test) NH; Drell-Yan reactions / Peaxun J{penna—Sna
2015 ., 190 GeV/c NH; Drell-Yan reactions / Peakiuu J{penna—Sna
2016 p-, 160 GeV/e LH, DVCS / I'mybokoHeynpyroe BUPTyanbHOE paccesHrue
2017 p, 160 GeV/c LH, DVCS / I'myboxoneynpyroe BUPTyanbHOE paccesHue
2018 -, 190 GeV/c NH; Drell-Yan reactions / Peaxiuu J{penna—Sna

This measurement programme started in 2012 with a data
taking for Primakoff reactions and a preliminary (test) data
taking for studies of deep inelastic virtual scattering on a
muon beam with an energy of 160 GeV and a long lig-
uid hydrogen target. For these studies, two new detectors
were created: the recoil detector and the electromagnetic
calorimeter, which was built mainly by the JINR group [5]
(Fig.2).

The physical programme and the results of the
COMPASS and COMPASS-II experiments are a unique
example of combining very different studies — from
Primakoff reactions to gluon polarization. Such a wide
range of tasks required new methods for preparing of de-
tectors and targets.

Of particular note are pioneering measurements that
have never been performed before in other experiments —
the study of transverse spin distributions in Drell-Yan
processes on a beam of negative pions and with a polar-
ized proton target. These measurements were successfully
completed in 2015 and continued in 2018.

Already the first results of studies of the Drell-Yan
processes have shown that such measurements are an
important component of the study of the structure of nu-
cleons. The fact is that the parton distributions that are
measured in these processes are not evaluated with frag-
mentation functions, as is the case in semi-inclusive reac-
tions. Thus, it is not necessary to use data from other ex-

—EI

periments to obtain results, which significantly improves
the systematic uncertainty in the results obtained. Another
important feature of research on the structure of nucleons
on the COMPASS and COMPASS-II set-up is the possi-
bility to perform measurements of Drell-Yan processes
and semi-inclusive processes on the same set of detectors,
which again minimizes the systematic uncertainties of the
results of parton distributions measured in these processes.

Already the first results of measurements showed
great opportunities for installing COMPASS-II to study
the Drell-Yan processes [6]. It was found that the observed
Sivers asymmetry sign is consistent with the fundamental
QCD prediction that the Sivers asymmetry extracted from
the data on the Drell-Yan processes has a sign opposite
to the sign extracted from the data on the semi-inclusive
deep-inelastic scattering (Fig. 3).

The data taking of experimental statistics was contin-
ued in 2018. The first results of this data will be presented
in the near future.

It is important to note that the analysis of non-polar-
ized experimental data of the Drell-Yan processes is also
active. These studies have four main goals:

— study of distributions of valence quarks in a pion;

— getting data on the Boer—Mulders parton distribu-
tion;

— check the Lam—Tung ratio;
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PEYHON U TPEXMEPHOU CTPYKTYphl HYKJIOHOB U peakuuil
Hpenmna—Sna [4]. DTa mporpamMMa U3MEepeHHA CTapTOBAIA
B 2012 1. ¢ Habopa maHHBIX TO peakmusaM [IpuMakoBa u
TIpeIBapUTEIHHOTO (TIPOOHOT0) Habopa AAHHBIX IUIS HC-
CJIEIOBAaHUN TITyOOKOHEYNPYroro BHPTYaJIFHOTO pacces-
HUS Ha MIOOHHOM Iryuke 3Heprueit 160 [9B u ¢ mmHHOH

AT THE LABORATORIES OF JINR

JKUJKOBOJIOPOJHOM MMILIEHBIO. Uil 3TUX HCCIEeI0BaHUMI
OBLTH CO3/IaHbI 1BA HOBBIX JIETEKTOPA: IETEKTOP OTAAYH U
AIIEKTPOMATHUTHBIN KaJIOPIMETP, KOTOPBIH OBIIT TOCTPOCH
B ocHOBHOM rpymmoit OUSU [5] (puc.2).

dusndeckas MporpaMma M pe3yibTaTbl SKCIEPHUMEH-
T0B COMPASS 1 COMPASS-II SBRSIOTCS YHUKAIbHBIM

Hadron- Hadron-  Muon-  Middle
(EFOMPASS Layout 2002 calorimeter 1 calorimeter 2 filter 2 | trigger
(Top view) Ladder
trigger ]
Straws SM2 Outer
trigger Inner
- / trigger
Silicons Inner
Veto trigger \
trigger H ‘
{ Target / ‘ I:I I
Wl 1 | Il \
T T : : LILI = H | _____________ Bl I - [ I -
Beam I WPC/ Ladder
\ GEM trigger
- SciFi
SciFi Middle
tri
) Lead wall MWPC rigger
MicroMegas MW2
Pk SeiFi MWPC (Drift-
X GEM tubes)
SDC RICH ~ SciFi MW1 W4/5 -
(Larocci-tubes) Outer
z Muon-filter 1 trigger
1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 | 1 1 1 1 | 1 1 1 1 |
0 10 20 30 40 50 m

Puc.2. Ilepennss no nmyuky yacts ycraHoBku COMPASS-II s
H3MepeHHi I1yOOKOHEYNPYroro BUPTYaIbHOTO PACCESHHUS JIeTl-
TOHOB Ha sIpax

EI

Fig. 1. Experimental set-up of COMPASS in 2002

CAMERA!;ecml proton detector
‘e SHounding the 2.5m long
LH2 target

\--..

d

Fig.2. The forward part of the COMPASS-II set-up for measur-
ing deep inelastic virtual scattering of leptons on nuclei
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MIPUMEPOM OOBEAWHEHUSI OYCHb CHIIBHO OTIMYAOIMINXCS
ucciaenoBaHuil: ot peakuuil [IpumakoBa 10 noisipusanuu
DTI0OHOB. Takol IMUPOKHUIT CIIEKTpP 33189 TPeOOBaI HOBBIX
METO/IOB TTOJTOTOBKH JETEKTOPOB YCTAHOBKH M MUILICHEH.

Oco00 CTOUT OTMETHTH MHOHEPCKHUE U3MEPEHUs, HHl-
KOTZIa paHee HE BBIMOJHSABIINECS B JAPYTHX JKCIIEPUMEH-
Tax: M3yYCHHE IONEPEUHBIX CHHHOBBIX pacHpeieseHuH
B npoueccax [pemna—SHa Ha Myyke OTPULIATENbHBIX MHU-
OHOB ¥ C TIOJIPH30BAaHHON MPOTOHHOW MHIIEHBIO. DTH
W3MEpeHus ObUIN YCIEIHO BBITOTHEHHI B 2015 1. 1 mpo-
noinkeHsl B 2018 1

Vike mnepBble pe3ynbraThl UCCIEAOBAHUN MPOLIECCOB
Hpenna—SHa noka3anau, YTO TaKUE U3MEPEHUS SIBISIOTCS
BAJKHEHIIEH COCTABISIIOIIEH H3y4EHHUsl CTPYKTYphl HYy-
KJIOHOB. JIe7o B TOM, YTO HAapTOHHBIC PACIpEeNCHNS,
KOTOPBIE N3MEPSIIOTCS B 3TUX MPOIIeccax, HE «CBEPHYTHD»
¢ GyHKIMAMH (parMeHTalNH, KaKk B TOJyHHKITIO3UBHBIX
peaknusax. TakuM oOpa3om, IS MTOTYYEHHS PE3yIbTaToB
HE HaJ0 HCIIOJIb30BaTh JAHHBIC APYTUX IKCIIEPUMEHTOB,
YTO CYHIECTBEHHO YITy4IIAeT CHCTEMATHYECKYIO HEOIIpe-
JICJICHHOCTh B NOJYUYEHHBIX pe3yibprarax. Takke Ba)KHOU
0COOCHHOCTBIO HCCIIEIOBAHUN CTPYKTYPHI HYKJIOHOB Ha
ycranoBkax COMPASS u COMPASS-II sBnsieTcst BO3-
MOXKHOCTB BBIIIOJIHEHUSI U3MEPEHUH TpoleccoB Jperia—
SIHa ¥ IOJTyWHKITIO3MBHBIX IIPOLIECCOB Ha OJJHOM H TOM K€
Habope IEeTEeKTOPOB, YTO TaK)K€ MHHUMH3HUPYET CHCTEMa-
TUYECKHE HEOMPEIEIEHHOCTH PEe3yNbTaTOB IMapTOHHBIX
pacIipeseneHuii, I3MEPEHHBIX B ATUX IPOIECCAX.

Ve mepBbIe pe3yIbTaThl H3MEPEHH MOKa3aIn 00Jb-
e Bo3MokHOCTH yctaHOBKH COMPASS-II mo m3yde-
HUI0 npoueccoB Jpemna—Sna [6]. Bruto ycraHOBIEHO,
4yTO HaOmomaeMbIil 3HaK acuMMmeTprn CHBepca Cormacy-
eTcst ¢ (yHIaMeHTaIBHBIM Tipencka3zanumeM KXJ[ o Towm,
yro acumMeTpusi CuBepca, U3BJICUCHHAS M3 JAAHHBIX U3-

AT THE LABORATORIES OF JINR

MepeHuil nponeccos [penna—SHa, uMeeT 3HaK, IPOTUBO-
TIOJIO’KHBIM 3HAKY, N3BICUEHHOMY M3 JAHHBIX M3MEPEHMI
TTOYWHKITIO3UBHOTO HEYTIPYTOTO paccessHus (puc. 3).

Habop »kcmepuMeHTabHOW CTaTUCTHKHA OBLT TIPO-
mowkeH B 2018 . B Gmokatimiee Bpemst OyayT mpencTaB-
JICHBI TIEPBBIE PE3YIIBTATHI IT0 TUM JTaHHBIM.

BaXHO OTMETHTH, YTO aKTUBHO HIET aHAJIU3 HEIO-
JSIPU30BaHHBIX JKCIIEPUMEHTAIBHBIX JAHHBIX IPOLECCOB
Hpemnna—Sra. Ot pabOTH MMEIOT 4 OCHOBHBIC IICTH:

— U3y4YCHHE DACIpECNCHNI BaJCHTHBIX KBapKOB
B TIHOHE;

Puc.3. Acummerpus CuBepca, n3MepeHHas B mporeccax Jpen-
Ja—S5IHa, ¥ TEOPETHYECKHE MIPEICKa3aHNs C Y4ETOM CMEHBI 3HaKa
(CM. TOSICHEHHSI B TEKCTE)

Ar[ e COMPASS 2015 data
L == DGLAP

Sign change

No sign change
1 L L L L 1 L L L L 1 L L i

0.5 0 0.5 Xp

Fig.3. Sivers asymmetry measured in the Drell-Yan processes
and theoretical predictions based on sign changes (see explana-
tions in the text)
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Fig.4. Compass-II absorber for measuring Drell-Yan processes
and event distribution in the absorber elements

Puc. 4. A6cop6ep ycranosku COMPASS-II aist usmepenuit mpo-
necco Jpemna—Sna u pacrnpeneicHue COOBITHI B 3JIEMEHTaxX
abcopbepa

—EI
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— TOJyYeHHE JJAaHHBIX 110 TAPTOHHOMY pacIpesierne-
Huto bypa—-Mynnepca;

— npoBepKy cooTHoueHus Jlama—TyHra;

— WCCJEIOBaHNE 3aBUCHMOCTH OTHOIICHHH cede-
HUH 0T suep pasnuaHbeix TUHOB (EMC-3ddext n addexr
Kporuna).

[TocenHuit MyHKT WCCIIENOBAHMA BO3MOXKEH Oiaro-
aps WCTIONB30BAaHHUIO CIOKHOTO abcopOepa sl TOTIIO-
meHns anpoHHoro ¢ona B m3Mepennsx Ha COMPASS-II
(puc.4) [6].

OT0 MO3BOJISIET NOJTyYaTh TAHHBIE HE TOJIBKO Ha SIpe
BOZIOPOZA, HO U Ha AIpax alllOMHHUS U Boib(pama. B 00-
paboTKe HKCIIEPUMEHTAIIFHOTO MaTepHaa o STHM siipaM
aKTUBHO y4acTBYIOT ¢u3uku JIAIL

BaxxHO OTMETHTB, YTO HIEPBBIC TEOPETUIECKUE OCHO-
BEI M3MepeHuii nmporeccoB Jpemra—na 6putn paspabdora-
uel pusukamu OV B pabote [7]. PasButne teopun mo
9TOW TEMaTHKe 3aJI0KHIIO OCHOBBI [UISl YCIICIITHBIX JKCTIe-
PUMEHTAJIBHBIX U3MEPEHHUH 3THX MPOLECCOB B KCIEPH-
meare COMPASS-II [4-6].

N3yuenue nonsipu3oBaHHbIX IpoLeccoB JApenna—Ana
0CTaeTcs BaXHBIM ITyHKTOM HAyYHBIX IPOrPaMM MHOTHX
9KCTIEPUMEHTOB 110 (PU3UKE BBICOKHUX YHEPTHH, B TOM UHC-
ne u ’kcriepumenTa SPD Ha xommaiinepe NICA [8].

— study of the dependence of cross-section relations
on nuclei of different types (EMC effect and Cronin ef-
fect).

The last point of research is possible due to the use
of a complex absorber to absorb the hadron background
in measurements on the COMPASS-II installation
(Fig.4) [6].

This allows one to get data not only on the hydro-
gen core, but also on the aluminum and tungsten cores. In
the processing of experimental material for these nuclei,
DLNP physicists are actively involved.

It is important to note that the first theoretical founda-
tions for measuring Drell-Yan processes were developed
by JINR physicists in [7]. The development of the theory
on this topic laid the foundations for successful experimen-
tal measurements of these processes in the COMPASS-II
experiment [4—6].

The radiation of polarized Drell-Yan processes re-
mains an important point in the scientific programmes of
many high-energy physics experiments, including the SPD
experiment on the NICA collider [8].

AT THE LABORATORIES OF JINR
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JxcnepumMeHT «Borexino» B 2019 1.

B 2019 r. xommabopanus «Borexino» moiydnia HO-
BBl OTPAHMYEHUS HAa HECTAHJApTHHIE B3aUMOJCHCTBUS
HEUTPHUHO, OMyONMKOBajia pe3yabTaThl MOMCKA MOJEINb-
HO-HE3aBUCHMBIX HEWTPUHHBIX M aHTHHEHTPHHHBIX
acTpo(M3MYECKUX IIOTOKOB, a TAaK)Ke HOBBIC PE3YJILTAThI
110 AaHTUHEUTPHHHBIM ITOTOKaM OT PAcIajoB IEMEHTOB B
3emiie, Tak Ha3bIBAEMbIX TEOHEHTPUHO.

[Mouckn wHecTanmapTHBIX B3amMmopeictuii (HCB)
HEHTPHUHO MPOBOIMIIMCH HA OCHOBE JIaHHBIX BTOPOM (a-
3BI SKCTIepUMeHTa [1]. DTH HaHHBIC YK€ UCTIONB30BAINACH
paHee IS MOMCKA pachajaa 3JIeKTPOHA M yCTAHOBICHUSA
MpeJesIoB Ha MarHUTHBIH MOMEHT HelTpuHo. Ilomck
HCB, paccmarprBaeMbIX HEKOTOPBIMU (U3HYECKUMHU Te-
opusmu BHe CranpgaprHoir momenu (CM), nposomuics
ITyTEM MCCIIE0BAHMS JIOyCTHMBIX OTKJIOHEHHH SKCIIe-
PUMEHTAJIBHBIX CIIEKTPOB OT TEOPETUYECKH MPEACKa3bIBa-
embIx B paMkax CM. CrekTpbl dIEKTPOHOB OTAA4H, Ha-
Oironaemble B «Borexinoy, onpenensiroresi 3aBUCSIIeH OT
SHEPruM BEPOSATHOCTHIO Py.(E) BEDKMBAHMS 3IEKTPOHHBIX
HEUTPUHO U KUPAJIbHBIMU KOHCTAHTAMM CBA3U HEUTPUHO

0. Yu. Smirnov

Borexino in 2019

In 2019, the Borexino collaboration has presented
the results of the search for non-standard neutrino interac-
tions, model-independent limits on neutrino and antineu-
trino fluxes from astrophysical sources, as well as a new
analysis of the antineutrino fluxes from the Earth, the flux-
es of the so-called geoneutrinos.

The search for the neutrino non-standard interactions
(NSI) was performed with Borexino Phase II data [1].
These data were used earlier to search for the electron de-
cay and set limits on the neutrino magnetic moment. The
search for the neutrino NSI, considered by some physics
theories beyond the Standard Model, was carried out by
searching for the deviations of the observed spectra from
those predicted by the SM. The electron-recoil spectra
observed in Borexino are determined by the energy-de-
pendent solar v, survival probability P..(E), and chiral
couplings of a neutrino and an electron. The NSI would
modify both the chiral couplings (modifying the elec-
tron-recoil spectra) and the P, (modifying neutrino prop-
agation through the Sun). The analysis was restricted by

EI

u smekTpora. HCB MoryT m3MeHNTh Kak KHpaJbHBIE CBS-
31 (4TO MPUBOJUT K U3MEHEHUSM B CIEKTPE AIEKTPOHOB
OTHa4N), TaK ¥ BEPOSITHOCTD Py, (3a cYeT BIUSHUS Ha IIPO-
LIECCHI pacpOCTpaHEeHUs HeUTpUHO B BenecTBe ConHIa).
AHanu3 POBOAMICS TS apOMaTOBO-IHArOHAIBHBIX B3a-
UMOJEUCTBUM VISl DJIEKTPOHHBIX U Tay-HEUTPUHO, B IIPU-
MEHEHHH K MIOOHHBIM apoMaram 0oJjiee CHIIbHBIE OIpaHH-
yerns Ha HCB momy4deHs! B yCKOPHTEIBHBIX SKCIICPUMEH-
Tax. He ObUTO HAl/ICHO HUKAKHX yKa3aHWH Ha HAJIUYKC
HCB Ha ypoBHE YyBCTBHTENBHOCTH JKCIIEPUMEHTA, YTO
MO3BOJIMJIO YCTAaHOBHUTH COOTBETCTBYIONIHE OTpaHHue-
nust Ha napamerpsl HCB (puc. 1). boree Toro, momydeHst
orpaHuueHus Ha yron BaitaOepra (sin20,), cpaBHUMBIE
C OTpaHWYCHHUSMU, TIOJTyYCHHBIMH B SKCTICPUMEHTAX C pe-
AKTOPHBIMHM aHTUHEUTPUHO. JlaHHBIN aHATN3 POBOAUIICS
cuiiamMn nyOHeHckuX ¢usnkoB. ITo pesynbraram paboThl
ObLITa 3aIIMIeHa KaHIUaaTCKast quccepramus [2].

Jpyras pabota, 3akoHuenHas B 2019 1., mocpsiiieHa
MTOWCKY HEUTPHHO M aHTUHEUTPHHO OT acTPO(HU3NICCKIX
nctouaukoB [3]. TlomydeHbl MOJEIbHO-HE3aBUCUMBIC

the case of flavor-diagonal interactions, and only the elec-
tron- and tau-flavors were considered, because the muon
flavor NSIs are strongly restricted by the accelerator mea-
surements. No indications of new physics were found at
the level of the detector sensitivity, and some competitive
constraints on the NSI parameters were placed (see Fig. 1
for example). In addition, the Weinberg angle (sin26)
was obtained with a precision comparable to that achieved
in reactor antineutrino experiments. The analysis was per-
formed by the Dubna group physicists. A. Formozov de-
fended a PhD thesis based on the work [2] in 2019.

The other work completed in 2019 was devoted to the
search for neutrinos and antineutrinos from astrophysical
sources [3]. The model-independent upper limits on the
antineutrino fluxes from unknown sources in the energy
range of 1.8-16.8 MeV were established, exceeding the
previously published ones by a factor of 2.5. Using the
same data set, the first experimental constraints on the dif-
fuse supernova anti-v, fluxes were obtained in the previ-
ously unexplored region below 8 MeV, and the limits on
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OTPaHWYCHHUS] HA aHTHHEHTPHUHHBIC ITOTOKH B JTHAIla30HE
sHepruii 1,8-16,8 MaB, B 2,5 pa3a Oornee CHIbHBIC, YeM
omybnukoBaHHBIE paHee. C TeM e HaOOpOM TaHHBIX TIO-
Jy4eHBl TIEpPBBIC IKCIIEPUMEHTAIbHBIE OTPAHMYCHUS HA
OTOK AN Y3HBIX AHTHHEHTPUHO OT CBEPXHOBBIX B pa-
Hee He MCCIENOBAHHOW o0nacTh sHepruil Hmxke 8 M»B,
a TaKoKe YITydIIeHbl OTPAaHNYEHHS Ha MOTOK aHTHHEUTpPHU-
Ho or Comuna. IlpucyTcTBue mocierHux B MOTOKE COI-
HEYHBIX HEHTPHHO ObLIO OBl IPOSBICHHEM aHOMAIBHO
0OIBIIOT0 MArHUTHOTO MOMEHTA HEHTPHHO, IIPHBOSIIIM
K KOHBEPCUU MalOPaHOBCKMX HEUTPUHO B aHTHHEUTPH-
HO 3a CYeT KOMOHWHAIINM MEXaHW3Ma CIIMH-apOMaTOBOM
MIPEIIECCUH B CHIIBHOM MarHUTHOM ronie CosHIa 1 Hel-
TPUHHBIX OCIWIUIANKH. B mpenmonoxkennu, 9to dopma

Puc. 1. Orpannuenust Ha 061acTs napamerpoB HCB B mockoctn seL/R
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9HEPreTUYECKOr0 aHTUHEHTPUHHOIO CIEKTpa COBIAIaeT
c (QopMO# CIeKTpa OT COJNHEYHBIX OOPHBIX HEUTPHHO,
MOJIyYeHO OTpaHWYCHUE HA MOTOK COJNHEYHBIX aHTHHEMH-
TpuHO @ <384 cm 2- ¢! (90%-if ypoBeHb JOCTOBEPHO-
ctH (y.1.)), YTO COOTBETCTBYET IpeIeTy Ha BEPOSTHOCTH
KOHBEpCHH P(Ve — V) < 7,2 - 1075 (90 %-i y. 1.) ipu sHeEp-
THSIX BBIIIE DHEPTHU oOpaTHOro OeTa-pacraga MpOTOHA,
aumerHo 1,8 M»aB. [Ipu 6oee HU3KUX YHEPTUAX TIPEIEITBI
Ha BEPOATHOCTh KOHBEPCHH HEHTPHUHO TOIYYEHBI U3 H3Y-
4eHHs: (POPMBI CHEKTpa IEKTPOHOB OTHA4YM JUIS CONTHEY-
HBIX OCpHIIIHEBBIX HEUTPHUHO ¢ SHeprueit 862 k3B, HOBEII
npenen coctaBmi P(v, — Vi) < 0,14 (90 %-it y. 1.). U, Ha-
KOHEII, HCCIIEI0BaIach TUIIOTe3a 00 M3JIy4eHHH HeHTpH-
HO TP COJIHEYHBIX BCIIBIIIKAaX ITyTeM MOMCKa HEHTPUHO

, OJTy4eHHbIe Kotaboparuei «Borexinoy, B CpaBHEHNH C pa3-

peIIeHHBIMI 00TaCTSMH TapaMeTpPOB, MOIYYEHHBIMHU B JPYTUX dKcIepuMeHTax. IIpu anamuse ucnonb3oBainch 00a Bapuanta CraH-
naptHoit monenu Conaua: ¢ Beicokoit (HZ, crutomHast kpacHas) u ¢ Huszkoit (LZ, mrpuxoBast KpacHast) METaUTMYHOCThI0. OrpaHnye-
HUS, TTOTyYCHHBIC U3 ITOJTHOTO aHAIN3a JAHHBIX COHEYHBIX YKCIEPUMEHTOB, 0003HAUCHBI YePHOIT MyHKTUPHOH TnHKEH. Bee KoHTypBI
cooTBeTCcTBYIOT 90 %-My y. 1. (Just AByX cTenenei cBoOoxer). Toueunast cepast IMHUSL OTpaHUYUBACT 00IACTh IMAapaMeTPOB &', OTBET-
cTBeHHBIX 3a BiausHre HCB Ha nmpoxoxaenue HeliTpuHO B Bemectse ConHIa

Borexino

e
0.6 <

L 90% C.L. (2 d.o.f)
04 Solar + KamLAND;
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b
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Fig. 1. A region for NSI parameters in aﬁ/R plane obtained by the Borexino collaboration compared to the allowed regions obtained in
other experiments. Both existing variants of the Standard Solar Model were tested: HZ-SSM (filled red) and LZ-SSM (dashed red). The
bounds from the global analysis of solar neutrino experiments are presented by dashed black line. All contours correspond to 90% C.L.
(2 d.o.f)). The dotted gray lines represent the range of &' parameter, relevant for NSIs at propagation

the solar antineutrino fluxes were improved. The presence
of these anti-v, in the solar neutrino spectra would be a
manifestation of a non-zero anomalous magnetic moment
of Majorana neutrinos, making possible their conversion
into antineutrinos in the strong magnetic field of the Sun
due to the spin-flavor precession mechanism in conjunc-
tion with the neutrino oscillations. A limit for the solar an-
ti-v,, flux of 384 cm™2 - s7! (90% C.L.) was obtained assum-
ing an undistorted solar 8B neutrino energy spectrum. The

EI

limits correspond to the transition probability p(v, — anti-
ve) <7.2-107 (90% C.L.) at energies above the thresh-
old of the reaction of the inverse beta decay of the proton,
namely 1.8 MeV. At lower energies the spectral shape of
elastic scattering events was used to set limits on the solar
"Be neutrinos conversion into the anti-v, at 862 keV, the
new limit is p(ve — anti-v,) <0.14 (90% C.L.). Finally,
the solar flares were considered as possible neutrino sourc-
es; therefore, the search for neutrinos of all flavors was
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BCEX apOMaTOB B COBIAJEHHUH C MOCIETHUMH. B pesyis-
TaTe MPOBEIEHHOTO MCCIIEAOBAaHMS IMOMy4YeHBI Hanboiee
CHJIbHBIE OIPaHUYCHMS] Ha IUIOTHOCTh HEHTPHUHHOTO I10-
ToKa B oOmactu sHepruil 3—7 M»pB. Ecnu nmpenmnonokuts
MIPOTIOPIIMOHATBHOCTh TOTOKA HEWTPUHO WHTEHCUBHOCTH
COJIHEYHBIX BCIIBILIEK, TO JaHHbIe «Borexino» uckioua-
10T MHTEHCHBHYIO COJIHEUHYIO BCIIBIIIKY KaK IIPUYNHY Ha-
OmromaeMoro M30BITKa COOBITHI B Habope maHHBIX No 117
XJIOp-aproHoBoro skcrnepumenta «Homestake» (BNL,
CLIA).

HeiiTpunnas reopusnka, WM n3ydeHNe BHYTPEHHETO
CTPOEHMs 3eMIIH ITyTEM U3MEPEHHUSI HEHTPUHHBIX TIOTOKOB
Ha ee TMOBEPXHOCTH, SIBIISIETCS HOBOM MEXKIUCIUILTHHAP-
HOW 00JIaCTHIO HAayKH, OBICTPO Pa3BUBAIOLICHCS HA CTHIKE
TeoJIOTHH, TeODU3NKH W (PHU3UKH YacTHIl. [ eoHEHTpHHO
MPEJCTABISIIOT CO0OM aHTHHEHTPUHO OT pacmajoB JOJ-
TOXKMBYIIIUX €CTECTBEHHBIX PaJMOaKTHBHBIX H30TOIIOB,
OTBETCTBEHHBIX 32 PaJIMOTEHHbIN TETIIOBOM MMOTOK 3eMJIH.
TcOHEHTPHHO HECYT YHHKAIbHYIO HH()OPMAIIHIO, KOTO-
past MOKeT OBITh MCHOJIB30BaHa MPH TOCTPOCHHH MOJIe-
nei xumudeckoro crpoeHnst 3emun. IlonpoOHbIit 0030p
SKCTIEPUMEHTATBHON HEUTPHHHON Te0(PHU3UKH OITyOINKO-
BaH B 2019 r. wnenom ayOHeHckoi rpynmsl O. 0. Cmup-
HOBbIM [4]. B HacTosiliee BpeMst TOJIBKO J1Ba JIETEKTOpA,
«Borexino» 1 KamLAND, mocturmu ypoBHS 4yBCTBH-
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TENIBHOCTH, HEOOXOIMMOTO Ui PErHCTPalMi T'€OHEHT-
pHHO.

HoBble n3MepeHus: reoHeHTpHHHOTO TIOTOKa B «Bo-
rexino» BBIINTOJIHCHBI HAa JAaHHBIX, Ha6paHHLIX B TCUCHHC
3263 cyr, B nepuo ¢ aexadpst 2007 1. mo anpens 2019 .
Kputepuu oTOOpa aHTHHEHTPUHHBIX KaHIUIAATOB OBbI-
JM ONTHMHU3UPOBAHBI B CPABHEHHU C MPUMEHSBIIUMUCS
panee. B pesynbrare JHOCTUTHYTO 3HAYUTEIBHOE YBEIHU-
yerne d(p(HEeKTUBHON SKCMO3HINH, TIIaBHEIM 00pa3oM 3a
CUET YBEIIMYEHHsI JIOBEPUTEIHHOTO 00beMa JIETEKTOpa |
MpUMeHEHHsT 0oJiee CIIOKHOTO0 0TOOpa COOBITHI KOCMO-
renHoro ¢ona. Ha skcrio3unum, B 7jBa pas3a IpeBBIIIAIO-
el MCIOJIb30BaBIIYIOCS NPH TPEIBbIAYIEM aHaInu3e U

nocrurmeit (1,29 +0,05) - 1032 mpotonos * o, HabI0-

+94 +2,7 o
paercst 526 ¢ ¢ (crar)) )| (CHCT.) F€OHEHTPUHHBIX COObI-

Thii or pacnanos 238U u 232Th, coOTBETCTBYIOIMX TeO-
o +8.4 +24
HelitpuHHOMY curiany 47,0_;5 (crar) |’y (cucr.) TNU",
TOYHOCThH U3MEPEHHSI TEOHEHTPHUHHOTO CUTHAJIA JIOCTUIIIA
+18,3 +—17,2%. Otnomenne macc M(Th)/M(U) B oc-
HOBHOM aHain3e (UKCHUPOBAIOCH MPU 3HAYEHHH, TMOJY-

* 1 TNU (Terrestrial Neutrino Unit) cOOTBETCTBYET OJHO-
My B3auMOJieiicTBHIO Ha 1032 IPOTOHOB MHUIIEHH B TOJ (CTOIBKO
MIPOTOHOB COJCPKUTCS MPUOIH3UTENBHO B | KT THIIMYHOTO Opra-
HHYECKOr0 CLHHTUILISATOPA).

performed in coincidence with the solar flares. The stron-
gest up-to-date limits on the neutrino fluence of all flavor
neutrinos below 3—7 MeV were obtained as a result of the
search. Assuming the neutrino flux is proportional to the
flare intensity, an intense solar flare was excluded as the
cause of the observed excess of the events in Run 117 of
the Cl-Ar Homestake experiment.

Neutrino geoscience, the study of the Earth’s interior
by measuring geologically produced neutrino fluxes at its
surface, is a new interdisciplinary field of science, rapidly
developing as a synergy between geology, geophysics and
particle physics. Geoneutrinos, antineutrinos from long-
lived natural isotopes responsible for the Earth radiogenic
heat flux, provide valuable information that can be used for
designing possible models of the Earth’s chemical compo-
sition. A comprehensive review of the experimental geo-
neutrino study was published by O.Smirnov [4] in 2019.
At present, only two detectors, Borexino and KamLAND,
have reached the level of the sensitivity necessary for the
geoneutrino detection.

New measurements of geoneutrino fluxes with
Borexino were performed with 3263 days of data taking
between December 2007 and April 2019 [5]. Compared to

1

previous analyses, data selection criteria were significant-
ly optimized. As a result, a significant gain in exposition
was achieved due to the use of enlarged fiducial volume
and application of a sophisticated cosmogenic veto. The
reported exposure of (1.29 = 0.05)- 1032 protons X year
represents an increase by a factor of two over the previous

Borexino analysis. In total, 52.62:2 (stat.) 3]7 (syst.) anti-

neutrino events associated with decays of 238U and 232Th
were observed, corresponding to the geoneutrino signal of

470757 (stat) "7 (syst.) TNU" with a +18.3 + ~17.2% to-
tal precision. The analysis assumes the M(Th)/M(U) mass
ratio of the chondritic CI meteorites, the compatible re-
sults were found leaving free the contributions from 238U
and 232Th in the fit. The antineutrino background from
the world nuclear reactors was unconstrained in the fit
procedure and was found to be compatible with the ex-
pectations. After the robust confirmation of the non-zero

geoneutrino signal, the interest of physicists is concentrat-

* 1 TNU (Terrestrial Neutrino Unit) corresponds to one
event per 1032 target protons per year (that is how many protons
are in one kiloton of typical organic oscillator).
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YEHHOM NP U3ydeHuH MeTeoputo Tuna Cl, mpu sTom
pe3y/IbTaThl aHAIN3a JAAHHBIX CO CBOOOIHBIMU BKJIaIaMU
2381 1 232Th cOBMECTHMBI C HOJIYYEHHBIMM B OCHOBHOM
aHanu3e. BKaj aHTMHEHTPUHO OT SJEPHBIX PEAKTOPOB
HUKAaK He OTrPAaHMYMBAJICA TP TOATOHKE NaHHbIX, pe-
3y/bTaThl TIOATOHKH COBMANAIOT ¢ OkuaaeMbiMu. Ilocie
TOJTyd€eHHs CTATUCTHYECKH HAJEKHOIO YKa3aHHs Ha Cy-
IIECTBOBAHME TEOHEHTPUHO yCHIUS (QU3MKOB CKOHIIEH-
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TPUPOBAaHbI HAa BBIJEICHNH BKJIaJa OT MAHTHU B MOJHBIN
TEOHEUTPUHHBIN MOTOK. [T0TOK T€OHEUTPUHO U3 MAHTUH,
B OTAMYME OT JOCTYITHOHM ISl MPSMBIX U3MEPEHUH KOPBI,
MIPEe/ICKa3bIBACTCsl TeO()U3NUECKUMU MOJICIISIMU M KPUTH-
YEeCKH 3aBUCHUT OT Mozenu (puc.?2). ['unoresa orcyTcTBUS
TEOHEHTPUHHOIO CUTHANa OT MAaHTUU UCKIIOYAeTCs JaH-
HeIMH «Borexino» Ha y.a. 99%. M3mepenHslii or maH-

+1]
TUM CUTHAJ COCTaBJSET Zlﬂig’g (crar.) _y +1,1(cucr)

Puc. 2. Pa30uBKa MOJTHOTO M3MEPEHHOTO MOTOKA TEIlIa HA 3€MHOM MMOBEPXHOCTH, cocTapisroniero 47 + 2 TBT (ropu3oHTaIbHEIE Yep-
HBIe JTMHWUN), HAa TPH TIIABHBIX BKJIAJA JUIS Psi/ia MOZAENEH «KpEeMHHEBOI» 3eMin: BEeKOBOE OXJIaXKIeHNE (CHHMIT) M PaANOTeHHBIN BKIIA]
oT IUTOC(epsl (KOPUIHEBBI) U MAHTUH (OpaHkeBbIl). Brinan ot murocdepst 8,1 ftz TBT ouleHuBaeTcs Ha OCHOBE HEMOCPEICTBEHHBIX
M3MEpEeHHH U He 3aBUCHUT OT MOJIeNH. ParoreHHbIH BKIIA OT MAHTHH 3aBHCUT OT KOJIMYECTBA PaJHOAKTHBHBIX H30TOIOB, MIPEICKA3bI-
BaeMOT0 COOTBETCTBYIOIIEH MOEINbI0. J[ist «Borexinoy oleHKa MOJIHOTO TEIIOBOTO TIOTOKA COCTABIISIET 30,0f}§§ TBr. Pa3uuua mexnay
TIOJTHBIM TTOTOKOM TEIIJIa ¥ COOTBETCTBYIOIINM PaJHOTCHHBIM ITOTOKOM MPECTaBIIseT COO0H BKIIa BEKOBOTO TEIUIOBOTO ITOTOKA, MM

CKOPOCTDb OXJIAXKJACHUS 3emin B COBPEMECHHYIO 310Xy

. mmm U ThK) e LU+ ThK)
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Fig.2. Decomposition of the measured Earth’s total surface heat flux of (47 +2) TW (represented by horizontal black lines) into
three major contributions for some of the bulk silicate Earth (BSE) models: secular cooling (blue) and radiogenic contribution from
lithosphere (brown) and mantle (orange). The lithospheric contribution is the same for all bars, as it is the part of the Earth directly

accessible for the measurements. The mantle radiogenic heat depends upon the amount of the heat producing elements predicted by BSE

+13.5

model. For the Borexino the value of 30.0_55 TW is inferred from the extracted mantle signal. The difference between the total heat
and the respective total radiogenic heat is left for the heat from secular cooling of the Earth

ed on separating the crust and mantle contribution. The
mantle contribution, in contrast to the accessible crust, is
predicted theoretically, and significantly varies for differ-
ent Earth models (see Fig.2 for the comparison of models
with the Borexino measurement). The null-hypothesis of
observing a geoneutrino signal from the mantle is excluded
ata 99.0% C.L. by the Borexino data. The measured man-

tle signal of 212f3:g (stat.) t(l)lg (syst.) TNU corresponds to

the production of radiogenic heat of 24.62(]):1‘ TW from
U and Th in the mantle. Large uncertainties of the mea-
surement are associated with the subtraction of two close
uncertain values, the Borexino measurement itself and the
estimate of the crust contribution. Assuming 18% contri-

bution of K in the mantle and using an estimate of the to-
tal radiogenic heat of the lithosphere of 8.1:1:2 TW, the

EI

Borexino estimate of the total radiogenic heat of the Earth

is 38.23;? TW, which corresponds to the convective

Urey ratio of 0.78f8§§ . These values are well compatible

with different geological predictions, manifesting just
a ~2.40 tension compared to the prediction of the Earth
models with the lowest concentration of heat-producing
elements in the mantle. In addition, the existence of a
hypothetical georeactor at the center of the Earth having
power greater than 2.4 TW is excluded at 95% C.L. The
procedure of georeactor power extraction consisted in a fit
of the experimental antineutrino spectrum with an addition
of the spectrum from the georeactor with and additional
constraint on the number of expected reactor antineutrino
events. Particular attention was given to the description of
all analysis details which should be of interest for the next




B JIABOPATOPUAX MHCTUTYTA

TNU u coorBetrcTByeT pamuorenHomy temry ot U u Th

+11]
B MaHTHUH 24,6_10’4 TBrt. bonbiias HeonmpeaeneHHOCTh

B M3MEPEHHH CBsI3aHA CO CTAaTUCTUUECKUM pa3/ielieHHEM
ABYX 6J'II/I3KI/IX BCJIMYMH, @ UMCHHO IIOJIHOI'O FeOHeﬁTpHH-
HOTO ToToKa B «Borexino» M OIEHKH BKJIaJa OT KOPBI.
B MPEANOI0KEHNHN, YTO BKJIAJ KaJilud B TEIUIO MAaHTHUU
coctaBisieT 18%, M ¢ y4eToM OIEHKH IOJIHOTO DPajHo-

+1,9
rennoro Temna ayts autocdepsr 8,1, TBT n3mepenne

«Borexino» COOTBCTCTBYCT IIOJIHOMY PAAMOICHHOMY I10-

+13,6
ToKy Temna ot 3emnn 38,2 5, TBT, uto coorseTcTBYET

+0,41
KOHBEKTHBHOMY oTHowennio [Opu 0,78 ¢ . [Jlanubie

3HAYCHHUST XOPOIIIO COBMECTHMBI C PA3IHYHBIMU Ie0du3u-
YECKHMHU MOJICISIMU, IEMOHCTPUPYS TOJIBKO CTATUCTHYE-
ckH citaboe (~2,46) OTKIIOHEHHE JUTI MOJIeIel ¢ HauboIee
HU3KUMH KOHIIEHTPALUSIMUA PAJUOAKTHBHBIX DJIECMEHTOB
B MaHTHU. [IOTIOTHHUTEIBEHO, CYIIECTBOBAHUE TUIIOTCTHYC-
CKOTO TEOPEaKTOpa B MEHTPE 3eMITH C MOITHOCTHIO BBIIIE
2,4 TBT uckirouaercs naHHbIME «Borexino» Ha y. 1. 95 %.
[pormecc moncka curHaga OT TEOPEaKTOPa 3aKIFUYaNICs B
MTOJITOHKE DKCIIEPHUMEHTAIBHBIX JTaHHBIX C JOMOJHHUTEb-
HBIM BKJIQJIOM OT T€OPEaKTOpa, HO MPH BKIAJE OT MHPO-
BBIX SIZICPHBIX PEAKTOPOB, OTPAHUICHHOM TEOPETHUCCKUM
npejcka3aHueM. B maHHO# craThe 0c000e BHUMAaHUE yiIe-
JICHO JIeTaJIsIM aHAJIKM3a TAHHBIX, PEICTABISIONIIM HHTE-

generation geoneutrino measurements using liquid scintil-
lator detectors.

In 2020, the collaboration is planning to release the
results of the measurement of the neutrino flux from the
CNO cycle in the Sun. This measurement is of primary
interest in modern solar physics because of the so-called
solar metallicity problem (or the problem of solar chemi-
cal composition) which can be solved only by measuring
the flux of the CNO-neutrino. In view of the measurement,
a serious upgrade of the detector was performed in 2015
with a purpose of stopping the transfer of the residual 219Bi
into the central core of the detector due to the convection
movement, allowing the separation of the fraction of 219Bi
rate in secular equilibrium with 2!9Po. The measurement
of the 219Bi rate is an essential part of the CNO-neutrino
analysis, as the spectral shape of 219Bi is very similar to
that expected from the CNO-neutrino.

The Dubna group is essentially involved in the com-
bined analysis of the first and second phases of the exper-
iment aiming at the improvement of the accuracy of the
measurement of the most intense neutrino fluxes from the
proton—proton chain in the Sun (pp and "Be).
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pec AJsl CHEeAYIOIEro MOKOJICHHUS IKCIIEPUMEHTOB C KU1~
KHUM CIUHTHIUIATOPOM.

B 2020 r. xomrabopanus HaMepeHa OITyOIMKOBAaThH
pe3yibTaThl MOMCKA HEWTPUHO OT YIIEPOAHO-a30THOTO
nukiia Ha Consile. J[aHHOE M3MeEpeHHe MPEACTaBISIET 0CO-
ObIif MHTEpEC JUTS CONHEYHOH (DU3UKHU B CBSI3U C TaK Ha-
3bIBAEMOM MPOOIEMOIl CONHEYHON METATMYHOCTH (UK
XUMHUYECKOTo cocTaBa COJHIA), KOTOPAs MOXET OBITH pe-
1IeHa MTOCJIe U3MEPEHUS MOTOKa HEUTpUHO U3 nukia CNO.
B cBsI31 ¢ TaHHBIM H3MEPEHUEM B KOHCTPYKIIHUIO IETEKTO-
pa B 2015 1. ObITH BHECEHBI CePhEe3HBIC N3MEHECHHUS C TIe-
JIbIO OTPAHUYEHHSI KOHBEKTHBHOTO MIEPEHOCA OCTATOYHOTO
210Bj B neHTpasbHBIA 00bEM AeTeKTopa sl BbIACIECHHUS
cuera coObiTuil pacnana 219Bi, Haxoxsimxcs B BEKOBOM
paBHoBecuu ¢ pouepHum 210Po. MsmepeHue ckopocTu
cuera 210Bi sBseTcs CyleCTBEHHOI YacThIO aHAIM3A [O-
Toka HeiTpuHo u3 mukia CNO, Tak Kak cekTp OeTa-pac-
naza 219Bi oueHb MOXOkK Ha CHEKTp HIEKTPOHOB OTIAyH,
oxunaembiit oT HeiiTpuHO CNO-1nKIa.

B Hacrosiiee Bpemsi AyOHEHCKasl TpyIIa y4acTBY-
€T B KOMOMHUPOBAHHOM aHAJIN3€ JAHHBIX, MOIYyYSHHBIX
B TIEPBOH M BTOPOH (pazax skcmepumenTta. OCHOBHOU IIe-
JbI0 JaHHOTO aHANN3a SIBISIETCS YIydIlleHHe TOYHOCTH
MU3MepeHus: Hanbosiee HHTEHCUBHBIX TTOTOKOB COJTHEYHBIX
HEHTPHHO U3 TIPOTOH-NPOTOHHOM 1enouky (PP 1 'Be).
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IIpumeHenune Tuppakuum HEUTPOHOB

I M3y4YeHUus TPpaHChopMaALMK CTPYKTYPHbI

U MUKPOCTPYKTYPbI 3JIEKTPOJIHBIX MATEPUAJIOB
JIUTUA-UOHHBIX AKKYMYJIATOPOB

Jlutnii-nonnasie akkymymsatopsl (JIMA) nmaBHO cra-
JIM HEOThEMJIEMOH YacThi0 OOJIBIIMHCTBA COBPEMEHHBIX
MOPTATUBHBIX AJIEKTPHUECKUX YCTPOWCTB: OHM AKTHBHO
BHEJPSIIOTCS B aBTOTPAHCHOPT KaK OCHOBHOM HCTOYHHK
SHEPTUM U HCIIONB3YIOTCA KaK HAKOIMHMTENIH SHEPTUH Ha
ANIEKTPOCTAHIUSIX. BOJbIIIOE KOTMUECTBO YUEHBIX M HHIKE-
HEepoB pabOTAIOT HAJ YIy4lIeHHEM xapakTepuctuk JIMA,
OCHOBHBIE U3 KOTOPBIX YHEPrOEMKOCTb, CKOPOCTH 3aps-
Ja-pa3spsza, 0e30MacHOCTb dKCIUTyaranuu. PaboTa B 3TOM
HarpasJIeHNH TPeOyeT JeTaIbHOr0 IOHUMaHHUs BCEX IPO-
[IECCOB, MPOUCXOIINX B JIEMEHTaX aKKyMYJIATopa BO
BpeMsi ero paboThl.

OCHOBHBIC XapaKTePUCTUKU U MPUHIHUIEI (DyHKIIHO-
HUpOBaHUA coBpeMeHHbIX JIMA ompenensiorcs mpexne
BCEro napaMeTpamMy KpUCTAIIMUECKON CTPYKTYpBI U d1e-
MEHTHBIM COCTaBOM MAaTEpHAJIOB 3JIEKTPOAOB — KaToja 1
AQHOJA, SIBJIIOILMXCS KIIIOYEBBIMU KOMIIOHEHTAMM TAKUX
akkymyssiTopoB (puc. 1). Katom oObluHO mpencTaBiseT
COOOM CITO)KHBIH OKCHJ HA OCHOBE JIUTHS U IIEPEXOIHBIX
mertamwioB (Mn, Fe, Co, Ni), a B kauecTBe aHO/ia B ToJa-
BIISIIOILIEM OOJIBIIMHCTBE CJIy4aeB BBICTYNAET CHUHTETHU-
YecKUi TpaduT pa3iMyHBIX MapoK C pasIMuHOH MHKpPO-
CTPYKTYpOM, pexe HCIOJIb3YETCsl OKCHJL TUTAaHATa JIUTHUS
WM METAJUIMYECKUM IuTuil. Bee aTn Marepuasbl UMEOT

I. A. Bobrikov, A. M. Balagurov, N. Yu. Samoylova,
S. V.Sumnikov, O. Yu. Ivanshina, R. N. Vasin

Application of Neutron Diffraction to
Study Structural and Microstructural
Transformations of Electrode Materials

of Lithium-Ion Batteries

Lithium-ion batteries (LIB) have long become an in-
tegral component of most modern portable electrical de-
vices; they are actively introduced in automobiles as the
major power source and used as energy storage devices for
power plants. A large number of scientists and engineers
are working to improve LIB characteristics, the main of
which are energy storage capacity, charge-discharge rate,
and safety of operation. This work requires a thorough un-
derstanding of all processes occurring in battery compo-
nents during operation.
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The main characteristics and principles of operation
of modern lithium-ion batteries are primarily determined
by the parameters of the crystal structure and elemental
composition of materials of electrodes (cathode and an-
ode), which are the key components of such batteries
(Fig.1). The cathode is usually a complex oxide based on
lithium and transition metals (Mn, Fe, Co, Ni), while the
anode in the vast majority of cases is synthetic graphite of
various grades with different microstructures (lithium tita-
nate oxide or lithium metal is more rarely used). All these
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KPUCTAJUTMIECKYIO CTPYKTYPY, KOTOPast HCCIEAYETCS C TO-
MOLIBbI0 AU(PPAKIUH KOPOTKOBOJHOBBIX H3JIYyYEHUH —
PEHTTCHOBCKOTO, CHHXPOTPOHHOTO WIJIM HEHUTPOHHOTO.
[Ipu sTOoM OGnaronmapsi BHICOKOW IMPOHMKAIOIIEH CrIoco0-
HOCTH H TOMY, YTO CEUCHHC PACCESHHS HEUTPOHOB CITY-
YaHBIM 00pa30M 3aBUCHUT OT HOMEpa 3JIEMEHTa, TU(paK-
WSl HEHTPOHOB MPOSBUIIA Ce0s KaK YHHKAJIbHBIH METOI
HCCIIEIOBAHUS JIEKTPOIHBIX MarepranoB. OcOOEHHOCTH
CCUCHMSI PacCesHUS HEHTPOHOB Ha XMMUYCCKHX 3JICMCH-
Tax TO3BOJISIOT YCIIENIHO TPOBOJUTH H3YyYCHHE CTPYK-
TYp, COEPXKAIIMX JIETKUE dJIEMEHTHI (Harpumep, Li, O),
W pa3nuyarh MOJOKEHUE B CTPYKTYPE IEMEHTOB C OJIH3-
KHMHU aTOMHBIMU HOMepaMu (Hanpumep, Mn, Fe, Co, Ni).
Wx BBICOKAsI IPOHUKAIOIIAs CIIOCOOHOCTh 00ECIeUnBaeT
BO3MO)KHOCTb HCCJICJIOBATh CTPYKTYPHBIC U MUKPOCTPYK-
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TYpHBIE TPaHC(OPMALUK IIEKTPOJOB HETIOCPEICTBEHHO
B peaJbHOM YCTPOICTBE U B PeaIbHOM BPEMEHH €ro K-
Tyatanun (puc. 2).

Harma HayuyHast rpynina ofiHOM U3 EPBBIX POBEA YKC-
TIEPUMEHTBHI 110 UCCIIEAOBAHUIO METOJOM AU(PAKIINH HEH-
TPOHOB (DYHKIMOHMpOBaHUsl djekTponos JIMA B peass-
HOM BpeMeHH. IlepBble MUQpPaKIMOHHBIE YKCIIEPUMEHTHI
OBLTH TIPOBE/ICHBI HAa OTHOM M3 HEUTPOHHBIX TU(PpPaKTOME-
TpoB Ha uMMyibcHOM peakrope UBP-2 B 2012 r., npensa-
puTeNbHBIE pe3yJbTaThl ObLIH OnmyOnrKkoBaHbl B «HoBoc-
ix OMSIN» B 2013 1, a B 2014 1. omyOnmKoBaHbI IEpBBIE
nonHodopmarHeie HayuHbie padotsl [1, 2]. C Toro Bpeme-
HU HaM yZ1aJ0Ch OXBaTUTh B CBOMX UCCIIEIOBAHUAX BCE OC-
HOBHBIE TUIIBI CTPYKTYP UCHOIb3yeMbIX B JIMA KaTogHBIX
U aHOJHBIX MAaTepHaJIOB, 3aMHTEPECOBATh B COTPYAHU-

Puc. 1. a) Wniroctpanust paboThl TNTHH-NOHHOTO akKyMyJsiTopa. [lokasaH mporecc 3apsiia — Iepexof JIUTHS U3 aHoa (JINTHPOBAHHO-
ro rpaduTa WIK METAIUINYECKOTO JIUTH) Yyepe3 cernaparop (OpraHudeckuii anekrpoinT) B katos (00braHo LiCoO,, LiFePO, n npyrue
MarepHaisl). B kauecTBe TOKOChEMHHKOB OOBIMHO MCIHONB3YIOTCS MeIb U aTIOMHHHN. D) Diekrpoxumuueckas stueiika (1) Bo Bpems
sKcriepuMenTa Ha audpaxromerpe OJIBP, 2 — kommmmarop HEWTPOHOB, 3 — BXOJHBIE OKHA JETEKTOPOB HeilTpoHoB. [lamaronye n

paccesHHble HEUTPOHBI NOKa3aHbl cTpenkamMu. Puc. 1-3 B34ThI U3 [6]

Li,Cs

Electrolyte

Copper
current collector

Catode

current collector

Aluminium

Fig. 1. a) lllustration of the operation of Li-ion batteries. The charging process is shown — transition of lithium from the anode (lithium
graphite or metallic lithium) through a separator (organic electrolyte) to the cathode (usually LiCoO,, LiFePO,4 and other materials).
Copper and aluminium are usually used as current collectors. b) Electrochemical cell (1) during the experiment at the HRFD diffrac-
tometer, (2) neutron collimator, (3) entrance windows of neutron detectors. Incident and scattered neutrons are shown by arrows. Fig-

ures 1-3 are taken from [6]

materials have a crystal structure, which is studied using
short-wave (X-ray, synchrotron or neutron) diffraction
methods, among which neutron diffraction has proved to
be a unique technique for studying electrode materials due
to its high penetration power and the fact that the neutron
scattering cross section randomly depends on the element’s
atomic number. The specific features of the neutron scat-
tering cross section for chemical elements make it possible
to successfully study structures containing light elements
(e.g., Li, O), and distinguish the position of elements with
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close atomic numbers (e.g., Mn, Fe, Co, Ni). The high pen-
etration power of neutrons allows studying structural and
microstructural transformations of electrodes directly in a
real device and in real time during its operation (Fig.2).
Our research group was one of the first to conduct neu-
tron diffraction experiments to study the operation of LIB
electrodes in real time. The first diffraction experiments
were carried out on one of the neutron diffractometers of
the IBR-2 pulsed reactor in 2012; preliminary results were
reported in “JINR News” in 2013 and in 2014; first full-




B NABOPATOPUAX MHCTUTYTA

yecTBe OONBIIOE KOJMYECTBO HAy4YHBIX rpymm B Poccnw,
a takke 3a pyoexxom (MIY, Capl'V, UXTTM CO PAH,
U1 «CxonxoBoy, HarmonansHenii yausepcurteT Lluap Xya
(TaitBaHb)), CHHTE3UPYIOMINX HOBBIE IEKTPOIHBIC Mare-
puanbsl. B pesynbrare BBINOTHEHHBIX MCCIECIOBaHUI ObI-
Jla JeTaJIbHO M3y4yeHa TpaHc(opManus KpUCTaUINYeCKOi
CTPYKTYPbl U MHUKPOCTPYKTYpBl OJMBHHONOJOOHBIX Ka-
TOJIHBIX MAaTepHaJIOB B MPOLIECCE UX AIEKTPOXUMHUYECKOTO
IUKIIUPOBaHUA, ONPEACTICHA IMPUYUHA ITOJOXKUTECIBHOI'O
BJIMSAHUA HAa EMKOCTB TaKUX KaTOOB CBEPXMaJIbIX I[O6aBOK
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BaHaaus [1]; M3ydeHa mocinea0BaTeIbHOCTh CTPYKTYPHBIX
MePEX0/I0B B aHOJAHOM MaTepuase MEX/y JIMTHPOBAHHbI-
MU ¢azamu rpaduTa B MPOIECCe HHTEPKAISAIIUU-ICHHTEP-
kasiuu utas [ 1, 3, 4]; uccnenoBana (azoBast CTaOMIIb-
HOCTB psAAa CJIIOMUCTBIX KATOAHBIX MAaTCPHUAJIOB, BBIIIOJHEHO
YUCJICHHOE MOJICTTUPOBAHUE CTPYKTYPHBIX TIPOIECCOB [5];
00BSICHEHO aHOMAJIBHOE TIOBEICHHE CTPYKTYPBI TaKHX
9JIEKTPOJIOB B MpoIiecce MUKIUpoBanus [4].

B ozHOM 13 nocieHuX HamX padoT 1o TeMe Ucclie-
JIOBaHUS SJIEKTPOIOB B PeaIbHOM BPEMEHH OBLIO MPOIOJI-

Puc.2. B mponecce 3apsaa-paspsiia 3IeKTPOXUMAYECKON SUCHKH (MITH aKKyMYJISTOpa) MPOUCXOAAT M3MEHEHUS B KPUCTATHUECKOM
CTPYKTypE 3IEKTPOAOB, KOTOPBIE, B CBOIO OYEPEb, MPUBOAIT K N3MEHEHHIO TTOJIOKEHHUSI M MHTEHCUBHOCTH JTU(PAKIIOHHBIX ITHKOB.
CBepxy nokasaH npumep JudgpaKTorpaMMbl, OCHOBHOM BKJIaJ B KOTOPYIO BHOCAT KaTonHbIi Matepuan (NCA) u mutueBsiii anoa. PE —
cenaparop, NB — wutpun 6opa. Hmxke mokazana 2D-3Bomronus Takoi TUQpakTorpaMMbl B IpoIiecce 3apsaa-paspsina. 3HaYeHHUs Ha-
TIPSDKEHNS M TOKA B TIPOIIecce 3apsaa-pas3psiia MoKa3aHsl HA rpaduke crpaBa
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Fig. 2. During charge-discharge of the electrochemical cell (or battery), the crystal structure of the electrodes undergoes changes, which,
in turn, lead to a change in the position and intensity of the diffraction peaks. Top: example of a diffraction pattern with the main con-
tribution by cathode material (NCA) and lithium anode. PE — separator, NB — boron nitride. Bottom: 2D evolution of this diffraction
pattern during charge-discharge. The voltage and current values during charge-discharge are shown in the graph on the right

length scientific papers were published [1, 2]. Since then,
in our investigations we have managed to cover all the
main types of structures used in LIB cathode and anode
materials, and to establish cooperation with a large number
of scientific groups in Russia and abroad that are engaged
in the synthesis of new electrode materials (Moscow State
University, Saratov State University, the Institute of Solid
State Chemistry and Mechanochemistry of the Siberian
Branch of the Russian Academy of Sciences, the Skolkovo
Innovation Center, the National Tsing Hua University).
Based on the results of the performed investigations, we
have studied in detail the transformation of the crystal
structure and microstructure of olivine-like cathode ma-

T_zl

terials during their electrochemical cycling, and identified
the cause of the positive effect of addition of ultra-small
amounts of vanadium on the capacity of these cathodes [1];
the sequence of structural transitions in the anode materi-
al between the lithiated phases of graphite in the process
of intercalation—deintercalation of lithium was studied [1,
3, 4]; the phase stability of a number of layered cathode
materials was investigated, the numerical simulation of a
number of structural processes was performed [5], and the
anomalous behavior of the structure of these electrodes
during cycling was explained [4].

In one of our recent research studies aimed at in-
vestigating electrodes in real time, we continued to in-
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JKEHO M3ydeHne (ha30BOi CTAaOMITBHOCTH KaTOIHOTO MaTe-
puana LiNij gCog 15Aly 0502 B mponecce 3apsana-paspsaa
C aKIICHTOM Ha MCCIIEA0BAHUE TIOBEJCHUS CTPYKTYPhI Ka-
TOJa B TEPBOM (OPMOBOYHOM Itukie [6]. [l sToro mo-
TpeOOBaIOCh JONOTHUTENHFHO pa3padoTaTh CIeNHaNTbHEIC
NMEKTPOXUMHUYECKHE SIMEHKN U JaXKe CO3/1aTh HEOONIBIIIYTO
ma0opaTopuio Ui CaMOCTOSITEJIFHOTO — M3TOTOBICHHUS
anektponoB JIMA. B pesynsrare mcciejoBaHUs, BIIEPBBIC
C TIOMOIIIEI0 HEUTPOHOB, OBLTO 3a(hUKCHPOBAHO ABYyX(as-
HOE CTPYKTYpPHOE COCTOSIHME, BO3HHKAIOIIEE MPU MEPBOM
LIUKJIE 3apsia CIIONCTOTO KaTOJHOTO MaTrepuaa, Hcue3aro-
11ee Mpy JaJbHEHIIEM eTo pa3psizie U O0JIbIe He TIPOsBIIS-
IolIeecs B MOCIENYIOMNX IUKIax. biarogaps ocobenHo-
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CTSIM IIPOBEICHHOTO YKCIIEPUMEHTA, KOTOPBIH 3aKITI0YaJICS
B HCCIICIOBAHUH CEPUH DJIEKTPOIOB C PA3HOH CTEHEHBIO
MIPOKATKH, TOsIBICHHE NBYX(a3HOIO COCTOSHHS YIaIoCh
00bscHUTH. OKa3anoch, 9To MpudrHA (Pa3oBOTO paccioe-
HUS JIOKUT B MOP(HOIIOTHU YacTHI KaTOJHOTO MaTepHaia,
MOJTy4aeMOr0 METOJOM COOCAXKACHHMS, IPEACTABIIIONINX
coboii ppamOonIB! (BTOPUIHBIC YAaCTHIEI B (pOpMeE IIapa,
pasmepsl ~5-10 MKM), cOCTOSIIIKE, B CBOIO O4Yepenb, U3
MHOXKECTBa KPHCTALIUTOB (IIEPBHYHBIC YacCTHIBI, pa3-
Mepsl ~0,2-0,5 mxMm). Takas MUKPOCTPYKTypa W HU3Kas
HOHHAs MPOBOAUMOCTh KaTOIHOTO MaTephaja IPHUBOIAT
K IOATAIlHOW aKTHBH3AIUHM NMEPBHYHBIX YACTHI] KaToAa,
YTO W TPOSBISIET ceOsl Ha OudpaKkTorpaMMme Kak COCyIIe-

Puc. 3. VinmrocTpanus mporecca CTPYKTypHOTO (ha30BOTO paccloeHus, Hadmonaemoro B cnouctom karone LiNij,.,Co,Al O, (NCA)
ipu IepBoM 3apsizie. CieBa HalpaBo: MEKTPOHHO-MUKPOCKONHIecKast (hoTorpadus JaCTUIIBI KaTo/a; CXeMaTHIHOE N300paKeHHe Ta-
KOH 9acTHIBI B Iporiecce nepsoro 3apsna, rae NCA1 u NCA2 — HeakTHBHpOBaHHAS M aKTUBHPOBAHHAS CTPYKTYpPHBIE (ha3bl; X MIPO-

SIBJICHUEC Ha 5BOJIFOLIUA HeﬁTpOHHOFO I[I/I(l)paKHI/IOHHOI‘O MHUKa OT KaTOAHOT'O Mar€puaia
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Fig.3. Illustration of the structural phase separation process observed in the layered cathode LiNij_,.,Co,Al;0, (NCA) during the first
charge. From left to right: SEM image of a cathode particle; schematic representation of this particle during the first charge, where
NCA1 and NCA2 are non-activated and activated structural phases; their manifestation in the evolution of the neutron diffraction peak

from the cathode material

vestigate the phase stability of the cathode material
LiNi gCoy 15Alg 950, during charge-discharge with a fo-
cus on the behavior of the cathode structure in the first
cycle [6]. For these purposes we designed specialized
electrochemical cells and organized a special laboratory
for local production of LIB electrodes for research. As a
result of the study, for the first time using neutrons, a two-
phase structural state was recorded that occurs during the
first charge cycle of a layered cathode material and disap-
pears when it is further discharged, and no longer appears
in subsequent cycles. We managed to explain this effect
due to the fact that the study was performed with a series
of electrodes rolled with different degrees of compaction.
It turned out that the cause of the phase separation is de-
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termined by the morphology of particles of the cathode
material obtained by co-precipitation — sphere-like fram-
boids (secondary particles, sizes ~5—10 um) composed of
crystallites (primary particles, sizes ~0.2—-0.5 pm). Such
kind of microstructure and low ionic conductivity of the
cathode material lead to gradual activation of the cathode
primary particles, which manifests itself in the diffraction
pattern as the coexistence of two structural phases (Fig. 3).
A high compaction degree of the electrodes (more than
25% of the initial thickness) results in partial destruction
of framboids, thus reducing the effect of phase separation.

Summing up, it should be said that the performed
work allowed us not only to obtain a number of important
scientific results, but also to demonstrate the exceptional
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CTBOBaHUE JABYX CTPYKTYPHEIX (a3 (puc.3). CuibHas mpo-
KaTKa dJeKTponoB (6omee 25 % OT HaYaIBbHON TOIINHBI)
MPUBOIUT K YACTUYHOMY pa3pylieHuio (ppamOoumoB u
ymenbmaet 3pdext $pazoBoro paccioeHus.

B 3aximoueHne ciemyeTr ckaszarb, 4TO IPOBEICHHAS
paboTa He TOJIBKO MO3BOJMIIA TIONYYHUTh PSIJl BXKHBIX Ha-
YUHBIX PE3yJbTaTOB, HO M IIOKa3aja HCKJIIOYUTEIbHBIC
BO3MOXKHOCTH MeTozia AU paKuy HEUTPOHOB ISl HCCIIe-
JIOBAaHHS B PEAJBHOM BPEMEHH CTPYKTYPHBIX M MHKPO-
CTPYKTYPHBIX IIPOIIECCOB B TAKHUX CIIOKHBIX MHOTOKOM-
TIOHEHTHBIX OOBEKTaX, KaK COBPEMEHHBIE JIEKTPOXHMU-
YEeCKHe NCTOYHMKN TOKa. YcIeX MU(paKINOHHBIX HCCIIe-
JIOBAaHWH CTUMYIHPOBAJ HHTEPEC K M3YUEHHIO IPOLIECCOB
B JIMA c moMompio IpyTHUX METOONK, pa3BUThIX B JIHD
Ha peaktope BP-2, a mMeHHO pedIeKTOMETPUH B MaJIo-
YIJIOBOT'O pacCEesHUSI HEUTPOHOB.
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CECCUWN NKK ONAN

51-a ceccusa lMporpaMMHO-KOHCYNLTaTUBHOIO KO-
MuteTa no hun3mke KOHAEHCUPOBAHHBLIX Cpef COCTOA-
nacb 20-21 saHBapsA nog npepceaaTenbcTBOM nNpodec-
copa A.J1.Hags.

Mpencenartens MNKK npenctaBun 0630p BbINONHEHMUS
pekomeHaauui npegpiayulen ceccun MNMKK. Buue-gupektop
OUAN B.1O. Wapkos npounHdopmuposan MKK o pesonto-
uum 126-n ceccum YueHoro coseta (ceHTsiopb 2019 ) n o
peweHnsx KM ONAN (Hoabpb 2019 1.).

MKK 3acnywan poknag o paspaboTke KOHUenuuu
HOBOIO MCTOYHMKA HenTpoHoB B JIH®, npeactaBneHHbIN
B. H. lWseuosbim. MKK oTMeTun pesynsratsl aHanv3a aByx
ansTepHaTuBHbIX KoHuenuun ONH-IV: umnynbcHoro Hew-
TpoHHoro peaktopa WNBP-3 ¢ aktusHoi 30HoM 13 237Np u
yNpaBnsieMoro yCKopuTeneM UCTOYHMKA HEWTPOHOB C ak-
TMBHOM 30HOM U3 PuO,, obecneunBatoLLero koapuumeHT

- | .
MEETINGS OF THE JINR PACS

pasmMHOXeHus HewWTpoHoB nopsaka 20-50. B cootset-
CTBUM C UTOrOBOW pekoMeHAalunen, caoenaHHoW B pamkax
npeanpoekTHor npopaboTkn 06oMX BapuaHTOB CuMamu
HUKN3T um. H. A. Jonnexans (Mocksa) n OCHOBaHHOW Ha
KpUTEPUSIX AOCTUXMMOCTU HEOBXOAMMbBIX XapaKTepUCTUK
HENTPOHOB, sAepHOW Ges30MacHOCTU, CIOXHOCTU MPOekK-
TMPOBaHUsA, CPOKOB 1 npepnonaraembix 3atpar, pabodven
koHuenuuen ana OWH-IV 6bin n3bpaH nMnynbCHbIA HER-
TpoHHbIN peakTtop MIBP-3 ¢ tonnueom u3 NpN. MKK no-
3gpasun gupekumio JIHO ¢ onpeneneHvem paboyen KoH-
uenuuM HOBOTO MCTOYHUKa HEWTPOHOB M peKkoMeHaoBar
ocyLecTBUTbL ee Gonee rnybokyto npopaboTky.

MKK otmeTtnn Havano cotpyaHuyectsa OUAN ¢ Bol-
COKOTEXHOMOMMYECKUM  Hay4YHO-UCCNeaoBaTenbCKUM  UH-
CTUTYTOM HeopraHuyeckux marepuanos um. A. A. bousapa
(MockBa), HaueneHHOro Ha pa3paboTKy OOPOXHOW KapTbl

Jly6na, 20-21 sBaps. 51-1 ceccus I1KK no ¢usmke koHgeHCHPOBAaHHBIX Cpel

Dubna, 20-21 January, The 51st meeting of the PAC for Condensed Matter Physics

The 51st meeting of the Programme Advisory
Committee for Condensed Matter Physics was held on
20-21 January. It was chaired by Professor D.L.Nagy.

The Chair of the PAC presented an overview of the
implementation of the recommendations taken at the pre-
vious meeting. JINR Vice-Director B.Sharkov informed
the PAC about the Resolution of the 126th session of
the JINR Scientific Council (September 2019) and about
the decisions of the JINR Committee of Plenipotentiaries
(November 2019).

The PAC heard a progress report on developing the
concept of a new neutron source at FLNP presented by
V. Shvetsov. The PAC noted the results of consideration of
two alternative concepts of DNS-IV: a pulsed neutron reac-
tor IBR-3 with 237Np core and an accelerator-driven spall-
ation neutron source with PuO, core providing a neutron
multiplication factor of about 20-50. Both options had been
under a feasibility study at the N.A. Dollezhal Research and

EI

Development Institute of Power Engineering (Moscow).
The final recommendation made within this study was
based on such criteria as achievable neutron characteris-
tics, nuclear safety, engineering complexity, timeline and
estimated costs. According to this recommendation, the
pulsed neutron reactor IBR-3 with NpN fuel was selected
as the working concept for development of DNS-IV. The
PAC congratulated the FLNP Directorate on determining
the working concept of the new neutron source and recom-
mended its deeper elaboration.

The PAC noted the beginning of JINR’s cooperation
with the A.A.Bochvar High-Technology Research Institute
of Inorganic Materials (Moscow) aimed at developing a
roadmap for fabrication of NpN reactor fuel as well as wel-
comed the detailed roadmap for the DNS-IV implementa-
tion presented at the meeting.

The PAC was informed by D. Kozlenko about the main
results of instrumentation developments and scientific
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no M3roToBrieHnto peaktopHoro Tornnuea n3 NpN, a Takxe
NpuMBETCTBOBaN npeAcTaBneHne noapobHOV OOPOXKHOWM
KapTbl co3gaHusa AUNH-1V.

B3acnywae unHdopmaumio 06 OCHOBHbIX Hay4HbIX K
METOAMYECKMX pesynbTaTax uccrneaoBaHuii B obnactu gum-
3MKN KOHOEHCMpPOBaHHbIX cpeq Ha LAY MBP-2 B 2019 r,,
npeactasneHHyto [. 1. KosneHko, MNMKK oTtmeTnn BaxHOCTb
mMoaepHu3aumm cnektpometpoB WMBP-2 ans obecnedve-
HWUSI KOHKYPEHTOCMOCOBHOCTM HayyHoW nporpammbl JIHO
KaK B OTHOLUEHUW NPenoCTaBreHusi BO3MOXHOCTEN Ansi
BHELLHWX Monb3oBaTenen, Tak u Ans pacwmpeHus obna-
ctun uccnegosaruii. NMKK BICOKO oLeHWN npeacTaBneHHble
NpMMepbl HOBbIX Hay4HbIX Y METOAUYECKMX PEe3yrbTaTos,
[OCTUrHYThIX Ha NAY UBP-2 B 2019 1.

MKK pekomeHgoBan asTopam Oyaywimx [OoKnagoB
0 HOBbIX cnekTpomeTpax MIBP-2 4eTko ykasbiBaTb Ha BO3-
MOXHbI€ Yrpo3bl 1 3aTpyaHEHWs npu pa3paboTke unum mo-
OepHM3aLMn Kaxaon paccmaTpuBaeMon yCTaHOBKW. Tpe-
6oBaHMsA COOTBETCTBYHOLLEro coobLyecTBa nonb3oBaTenem
K KOHKPETHOMY CMEeKTPOMETPY AOSMKHbI ObiTb YeTko 060-
CHOBaHbI, @ aKTyanbHOCTb COOTBETCTBYHOLLMX 3a4a4 TeKy-
wero CemunetHero nnaHa passutns OUNAN gomkHa ObiTb
oTpakeHa B NpeseHTauusx.

MKK 3acnywan wHdopmauno, npeactaBneHHyo
0. Xynobol, o cTaTtucTuke nporpaMmbl Monb3oBaTenen
JIH®, ocywiectBnsaemolnt Ha cnektpomeTtpax MIBP-2, n nog-
Aepxan ganbHeviwee pa3suTve nporpammbl nonb3oBare-
nen NIH® c BknoYEHMEM B Hee YCTaHOBKW ANS HENTPOH-

- | .
MEETINGS OF THE JINR PACS

HOro aKkTMBALUMOHHOIO aHanusa, a Takke pekoMeHOoBar
paccMOTpeTb BO3MOXHOCTb U3MEHEHUs nepuopa nopaadv
3aABOK Ha BTOPOW 3Tan nporpaMmmsbl norb3osartenem.

3acnywaB [oknagbl O COBPEMEHHbIX TeHAEHLUMAX
B HENTPOHHOW CMEeKTPOCKOMUU N COCTOSHUWN CMEKTPOCKO-
NN Heynpyroro paccesiHnsi HenTpoHoB B JIH®, npencras-
neHHble B. 3anoHuem n [. Xygobow, MNMKK otmeTun, 4to ABa
cnekTpomMeTpa, yNoMsHyTble B Aoknagax, bonee He yaos-
neteopsAoT TpebosaHuam nonb3oatenen. MKK npuHan
K cBeAeHMto xof, paboT No NoAroToBKe K OTKPLITUIO MpoeKTa
pa3paboTkn HOBOrO CMEKTPOMETPa Heynpyroro paccesiHns
HelTpoHoB Ha 2021-2023 rr., nogaepxan 370 HaMepeHue
N oXngaeT AeTanbHOro NpeanoXeHns no HoOBOMY MPOEKTY
Ha cneayoLLen ceccum.

MKK 3acnywan goknag, npeacraeneHHbi K. Hasapo-
BbIM, O CO3QaHWM YCTaHOBKU HEWTPOHHOW paguorpadum
n Tomorpadum Ha peaktope BBP-K WHcTuTyTa sigepHon
dusuku (Anma-Ata, KazaxcrtaH) B cotpyaHudectse ¢ JIHO.
MKK npuHAN K cBEAEHWIO XapaKTEPUCTUKM OCHOBHBLIX KOM-
NMOHEHTOB YCTaHOBKW, pe3ynbTaThl NepPBbIX TECTOBbLIX 3KC-
neprvMEHTOB M pekoMeHJoBan HavyaTb peanu3aumio npea-
NOXEHHOW UccneaoBaTenbCKon NporpaMmbi.

MKK paccmoTpen oOT4eT O BbIMNOMHEHUM MpPOEKTa
«Co3sgaHune oTKpbITO MHOPMaLMOHHO-06pa3oBaTenbHOM
cpenpbl ANs NOAAepXKU NMPUOPUTETHBIX HanpasreHu uc-
cnefoBaHUii B ob6nacT Hayk O MaTepuanax u CTpyKType
mMaTepumny» 1 MpennoXeHne HoBoro npoekta «OTKpbiTas
UH(OPMaLMOHHO-06pa3oBaTenbHas cpefa MoaaepXKKM

research in the field of condensed matter physics at the
IBR-2 reactor in 2019. The PAC considered the activities
focused on the upgrade of the IBR-2 instruments to be im-
portant for providing competitive research opportunities to
the external users and for expanding the research areas.
The PAC appreciated the demonstrated examples of the
new scientific results and instrumentation developments at
IBR-2 achieved in 2019.

In future reports on new instrumentation develop-
ments at IBR-2, the PAC recommended that their authors
be explicit on possible threats and difficulties of the devel-
opment or upgrade of each particular facility under consid-
eration. The demands of the respective user community to
a particular instrument should be clearly justified and the
relevance to corresponding tasks of the current Seven-
Year Plan for the development of JINR should be reflected
in presentations.

The PAC heard information presented by D.Chudoba
on the statistics of the FLNP User Programme at the IBR-2
spectrometers. It supported further developing the FLNP
User Programme, including the neutron activation analy-
sis facility, and recommended considering a possibility of
changing the application submitting period for the second
round.

EI

The PAC heard reports presented by W.Zajac and
D.Chudoba on the current trends in neutron spectroscopy
and on the status of inelastic neutron scattering spectros-
copy at FLNP. It noted that the two spectrometers men-
tioned in the reports no longer satisfied the requirements of
users. The PAC took note of the progress of work for open-
ing the new project of developing a new inelastic neutron
scattering spectrometer for 2021-2023 and supported this
intention. The PAC expects a detailed proposal for this new
project to be presented at the next meeting.

The PAC heard a report presented by K.Nazarov on
developing a neutron radiography and tomography facility
at the WWR-K reactor of the Institute of Nuclear Physics in
Almaty (Kazakhstan) in collaboration with FLNP. The PAC
took note of the description of the main components of the
experimental set-up and of the results of the first test ex-
periments, and recommended following up with the imple-
mentation of the proposed research programme.

The PAC considered the report presented by Yu.Pa-
nebrattsev on the completed project “Development of an
open information and educational environment to support
research priorities in material science and structure of mat-
ter” and the proposal for opening a new project “Open in-
formation and educational environment for supporting fun-
damental and applied multidisciplinary research at JINR”.
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yHOAMEHTAnNbHbLIX Y NPUKNAAHbIX MYNbTUANCLMNINHAP-
HbIx nccneposaHun B ONAN», npeactaenexHble HO. A. MNa-
HebpaTuesbiM. KK oTmeTnn pesynstaTthl 3aBepLUEHHOTO
npoekTa, KOTOopble BKIIHOYAIOT, B YaCTHOCTU, CO34aHue Ccu-
CTEMbI OHNaMH-KYpPCOB MO OCHOBHLIM HanpaBieHUsSIM UC-
cnegoBaHun OVAN 1 peanunsaumm NPoeKTOB Kracca «Me-
racaneHcy». YuuTbiBas noTeHuman HoBoro npoekta, MNMKK
CYMTAET, YTO €ro BhIMNOMIHEHNE MOMOXET MPUBMEYb HOBOE
nokoneHve uccnegosartenen B HaydHble rpynnel OVAN.
B cBsA3M C ycnewHbIM 3aBepLUEHNEM BbINOMHEHHOIO Mpo-
ekTa KK pekomeHngoBan ero 3akpbiTb U OTKPbITb HOBbLIN
NPeanoXeHHbIN NPOoeKT ANs BbinonHeHusa B 2021-2023 rr.

MKK ¢ nHTepecom 3acnywan crnegylwme HayvHble
poknagbl:  «MUKPOCKONMYECKUA MEXaHW3M CMOHTaHHOM
nonspusauum B CTPOHLMEBbLIX rekcadepputaxy», «Bbico-
KOYYBCTBUTENbHAA perucrpaumsi MOSeKyn aHanuta npu
aTTOMONSAPHOW KOHLEHTpauMm MEeTOAOM pamMaHOBCKOM
cnekTpockonun», «CBepxXnpoBOAHUKOBASA CMUHTPOHUKA Ha
OCHOBE [1)X03e()COHOBCKMNX HAHOCTPYKTYp», «MOM-aHann3
KepamuK, oBry4eHHbIX TSEXKENbIMA MOHAMWU C SHEPTUSIMU
OCKONKOB AeneHus», «CTpykTypHas mMoaudukaums yrne-
pOOHbIX MaTepuanoB Mnpu obnydYeHnn ObICTPbIMU TsHKe-
NbIMX MOHaMU» — 1 Bbipasun brnarogapHOCTb AoKNagyu-
kam B.A.TypueHko, I.M.Ap3aymaHsHy, HO.M. LykprHosy,
B.A.CkypatoBy 1 A.OnenHu4aky 3a NpeBOCXOAHbIE Mpe-
3eHTaumu.

MKK npuHan K cBegeHuo MHopMauunio 0 MexayHa-
pOAHON KOH(pepeHunn «Pagnobuonorvyeckme OCHOBBI
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nyyeBou Tepanun» (17—18 oktabpsa 2019 r., ly6Ha), npea-
ctaBneHHyto U. B. KownaHem.

MKK paccmotpen 15 cTeHAoBbIX COOBLLEHNA MOMOABLIX
y4eHbIX B 06rnacTu onsmkm KOHAEHCUPOBaHHbIX Cpef U CBsi-
3aHHbIX HanpasneHun. Jlyywen paboTton Ha AaHHOW cec-
cun BbIno n3bpaHo cteHaoBoe cooblleHre «HenTPOHHbI
aKTMBALUMOHHBIN aHanu3 Kak MHCTPYMEHT ANsi OLEHKM Ha-
KOMneHus HaHoyacTuy cepebpa B opraHax camok Mbllen
N nx notomcTBay, npeactasneHHoe W. 3uHbkoBckon. MKK
Takke OTMETUN BbICOKWI YPOBEHb ABYX APYTMX CTEHAOBbIX
coobuieHnn: «CuHTE3 U UCCnefoBaHWe MarHUTHbIX Ha-
HoyacTuy Tuna ,aapo—obornovka’ ona GuonpuMeHeHnny,
npenctaeneHHoe A.Hasaposon, un «WccnegoBaHue BHy-
TPEHHeW CTPYKTYpbl M aTOMHOW AMHaMuku chapmauesTu-
YeCKMX coeauHeHu noa Bo3aecTBMEM BbICOKOrO AaBne-
HMaY, npeacTaeneHHoe H. A. benoseposon.

51-a ceccua lMNporpaMMHO-KOHCYNLTaTUBHOIO KO-
mMuTeTa no sgepHom cdusuke cocrtosanacb 30-31 sAH-
Bapsa noa npepcepartenbcTtsomMm npoceccopa M.JleBu-
TOBMYA.

Mpencepatens KK npeactaBun kpaTkoe cooOuie-
HMEe O BbIMOMHEHNW pPEKOMEeHAaLMN npeabiayLlent Ceccum.
Buue-gupektop OUNAN M.T.UTkMc npomHdopmmpoBan
MKK o pesontounmn 126-4 ceccmm YYeHoro coBeTa v peLue-
Husax KM OUAN.

MKK 3acnywan goknag no teme «WccnenosaHus B3a-
UMOAENCTBNS HENTPOHOB C SAPaMN U CBOWCTB HEUTPOHAY,

The PAC noted the results of the completed project which
include, in particular, the creation of a system of online
courses in the main fields of JINR research and the imple-
mentation of the megascience projects. Given the potential
of the new project, the PAC considered that it could attract
a new generation of scientists to the JINR research teams.
In view of the successful implementation of the concluded
project, the PAC recommended its closing and opening the
new one for implementation in 2021-2023.

The PAC heard with interest the following scientific
reports: “Microscopic mechanism of the spontaneous po-
larization in strontium hexaferrites”, “Ultrasensitive detec-
tion of analyte molecules at attomolar concentration by
Raman spectroscopy”, “Superconductor spintronics based
on Josephson nanostructures”, “TEM examination of the
ceramics irradiated with heavy ions of fission fragment
energies” and “Structural modification of carbon materi-
als by swift heavy ions”, and thanked the speakers V. Tur-
chenko, G.Arzumanyan, Yu.Shukrinov, V.Skuratov, and
A. Olejniczak for their excellent presentations.

The PAC took note of the information about the in-
ternational conference “Radiobiological Basis of Radia-
tion Therapy” (17—18 October 2019, Dubna) presented by
|.Koshlan.

£l

The PAC reviewed 15 poster presentations made by
young scientists in condensed matter physics and related
fields. The poster “Neutron activation analysis as a tool
for tracing the accumulation of silver nanoparticles in tis-
sues of female mice and their offspring” by |. Zinicovscaia
was selected as the best poster at the session. The PAC
noted two other high-quality posters: “Synthesis and re-
search of magnetic nanoparticles of the “core-shell” type
for bioapplications” by A.Nazarova and “Investigation of
the internal structure and atomic dynamics of pharmaceu-
tical compounds under the influence of high pressure” by
N.Belozerova.

The 51st meeting of the Programme Advisory Com-
mittee for Nuclear Physics was held on 30-31 January.
It was chaired by Professor M. Lewitowicz.

The Chair of the PAC presented an overview of the
implementation of the recommendations taken at the previ-
ous meeting. JINR Vice-Director M. Itkis informed the PAC
about the Resolution of the 126th session of the Scientific
Council (September 2019) and about the decisions of the
Committee of Plenipotentiaries (November 2019).

The PAC heard a report on the theme “Investigations
of Neutron Nuclear Interactions and Properties of the
Neutron” presented by E.Lychagin. This report covered




CECCUU NKK ONAN

npeacrtaeneHHbiv E.B. JIbivaruHeiM. B goknage 6binuv npu-
BE€Hbl Hay4Hble pe3yrbTaThl, MOTy4YeHHbIe 3a NocnegHue
MeCsILbl, U NepcrnekTUBbl AanbHenWwero passuTus pabot
Nno HanpaeBreHusIM: UCCINeaoBaHWUs KBaHTOBO-MexaHu4e-
CKUX SIBMIEHUI C YNbTPaXonoaHbIMU U XONOAHBIMU HEATPO-
HamMW, U3y4yeHne CBOWCTB HENTPOHA; U3yyeHune sOepHbIX
peakumi, BbI3BaHHbIX HEMTPOHaAMU, NpUKNagHble paboTbl
C Ucnonb3oBaHMeM sagepHo-usmndecknx metogos. MNKK oT-
MEeTW1, YTO HanpaBneHust UCCrIe4oBaHMN B paMKax TeMbl
pasBMBaloTCS ycnewHo, a nporpamma Ha 2020—2022 rr. fo-
CTaTo4HO 06LMpHa 1 akTyanbHa. Bmecte ¢ Tem MKK peko-
MeHOoBan chOKyCUpoBaTh NPUOPUTETHI HA OCHOBHbIX Ha-
npaBneHnsx Tembl, yaenss ocoboe BHMMaHWe paspaboTke
KIHOYEBbIX TEXHONMOMMN AN HOBOO UCTOYHUKA HENTPOHOB,
a Takke 6onee akTMBHO UCMONb30BaTh BbIBEAEHHbIE Myy-
kn MPEH ons npoBefgeHus Kak oyHOaMeHTanbHbIX, TaK U
NPUKNagHbIX UccriegoBaHNi.

- | .
MEETINGS OF THE JINR PACS

3acnywas goknag o nnaHax no MogepHu3aumm ycko-
putena 3I-5, npeactasnexHbin A. C. [lopowikesuyem, MNMKK
cyen paboTbl MO MOAEPHM3AUUN 3TOMO YCKOPUTENS BaX-
HbIMW Kak ansi nogaepkaHns U pa3BuTUs HAay4YHOro NOTEH-
umana JIH®, tak n ana pacwmpeHus obnacTty Hay4HbIX
nccnegosanui. NKK pekomeHgoBan npeactaBuTb NOSHbIN
npoekT no 3-5, B koTOpom Obinn Gbl pacCMOTPEHbI ABa
BapvaHTa: MOLEPHU3aUUsi CYLLECTBYHOLLETO YCKOPUTENS
Or-5 1 nokynka HOBOro yCKOpUTens, C y4eTOM CTENEHUN pu-
CKa, CBSI3aHHOIO C NpeasiokXeHeM O ModepHM3aunm.

MKK 3acnywan npeanoxeHne Mo OTKPbITUIO HOBOTO
npoekta BECQUEREL, npenctaeneHHoe [1.U.3apybu-
HbIM. HecMoTps Ha TO, Y4TO U3ydeHne pparmeHTauum saep
C WCMOMb30BaHNEM SIAEPHbIX 3MYMbCUA MMEET [ONTyto
UCTOPWIO, 3TOT METoA B psife WUCCrenoBaHUN COXpaHsieT
MHorooGeLaiowme BO3MOXHOCTU. [locne AnuTenbHOW

Jy6na, 30-31 suBaps. Yuactauku 51-ii ceccun [1IKK no sinepHoit ¢pusnke

Dubna, 30-31 January. Participants of the 51st meeting of the PAC for Nuclear Physics

the results obtained in recent months and the prospects
for further development of scientific work in the various
areas: research of quantum-mechanical phenomena with
ultracold and cold neutrons, study of properties of the neu-
tron, study of nuclear reactions induced by neutrons, and
applied research using nuclear physics methods. The PAC
noted that the research areas within the framework of this
theme were developing successfully, and the scientific pro-
gramme for the period 2020-2022 is broad and relevant. At
the same time the PAC recommended that priorities of this
theme be better focused, with particular emphasis on the
development of key technologies for a new neutron source.
The PAC encouraged an active use of the IREN extracted
beams for both basic and applied research.

The PAC heard a report on the plans for moderniza-
tion of the EG-5 accelerator, presented by A. Doroshkevich.

EI

The PAC considered the work on the modernization of
the accelerator to be very important for maintaining and
developing the scientific potential of FLNP as well as for
expanding the field of scientific investigations. The PAC
recommended presenting a full proposal of the project for
EG-5, comparing carefully two options: modernization of
the present EG-5 accelerator or purchase of a new accel-
erator taking into account the risk associated with the pro-
posed upgrade.

The PAC heard a proposal for opening a new project
BECQUEREL presented by P. Zarubin. Despite the fact that
studies of nuclear fragmentation using nuclear emulsions
have a very long history, this method still keeps promising
opportunities. After a lengthy discussion the PAC recom-
mended that a renewed project proposal be presented at
the PAC meeting in January 2021.
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anckyccumn MKK pekomeHgoBan npeacrtaBuTb OOHOBMEH-
HbI NPOEKT Ha ceccumn komuteTta B AHBape 2021 .

MKK 3acnywan goknagel 0 ctatyce u nnaHax Ha da-
Hpuke cBepxTsxenbix anemeHToB (CTJ), npeacTaBneHHble
B.A.CemuHbiM (umknoTtpoH [LI-280) n B.K.YTeHkoBbIM
(cenapatop M'HC-2).

OcHoBHbIMK 3agadamu 2019 r. ABRANUCL 3anyck Uu-
knoTpoHa [LI-280, Bkntovas nonyyeHne Bcex Heobxoau-
MbIX pa3peLUnTENbHbIX JOKYMEHTOB Ha paboTbl U BbIBOL,
My4YKOB TSKENbIX WOHOB C MPOEKTHLIMW MapamMeTpamMu.
Ha ceroaHs BbiBeaeHbl ny4ku noHos '2C, 40Ar, 48Ca n 84Kr
C VIHTEHCUBHOCTSIMW HECKOIbKO MUKpPOaMIep B nepecyeTe
Ha YacTuubl (MKA Yactuy). 3aBepLueHbl MOHTaX 1 3anyck
B 3KCMnyaTauuio HOBOrO ra3oHarnoflHEHHOro cenaparopa
(THC-2). BbinonHeHa cepusi TECTOBbIX 3KCMNEPUMEHTOB MO
onpeaerneHno TpaHCMUCCUMK cenapartopa C NOMOLLbHO arnb-
cha-yacTuL, 1 NpoaykToB peakuum "atYb(40Ar, xn)207-212Rg,
OKcnepuMeHTbI MoKasanwu, 4To cenapartop obnagaet Xopo-
LWIMM nofaerieHnem OoHOBbIX cobbITu. C NCMoNb30BaHN-
eM cenapartopa NnpoBefeHbl SKCNepuMeHTbI Ha ny4dke 48Ca
C MuLLeHaMU 13 "atYb, 174Yp 170Er » 208Ph . MepBbIM aKC-
NepMMEHTOM MO MOJTYYEHUIO CBEPXTsbKENbIX saep Oyaer
CUHTE3 U30TOMNOB MOCKOBUSA B peakuum 48Ca + 243Am.

MKK pekomenagosan JIAP GbicTpee 3aBepLUnTb TECTO-
Bble 9KCMEPUMEHTbI U MPUCTYMUTb K Havany peanusauuu
aKCnepuMeHTanbHon nporpammel Ha abpuke CTI.

MKK 3acnywan goknag «lMepcnekTusbl MCCNeaOBaHUN
peakuMn MHOTOHYKMOHHbLIX nepefad», npeacTaBneHHbIN
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A.B.EpemnHbIM, 0 COBPEMEHHOM COCTOSIHUM U NnaHax uc-
CnefoBaHUN CTPYKTYPbI TSXKENbIX 94ep, 06pasyoLwmxcs B
peakumsax MHOFOHYKNOHHbIX nepeaad. CMHTE3 130TOMNoB C
yncnom NpoToHoB A0 Z = 102 B aKCnepuMMeHTax Ha cena-
patopax SHIP (GSl) u SHELS (JTAP ONAWN) ykasbiBaeT Ha
TO, YTO peakumyM MHOFOHYKITOHHbIX nepegady MOXHO pac-
cMmaTtpuBaTb Kak anbTepHaTUBHbLIA NYyTb ANSA paclunpeHus
KapTbl saep B obnactb caMbix Tshkenbix n3otonos. MKK oT-
METUI, YTO, HapsiAy C UCCregoBaHUSIMU HOBBLIX M30TOMOB,
OonblUOe 3HAYEeHNE UMEET U3yYeHMEeE MeXaHU3MOB peak-
LMIA MHOTOHYKIOHHBIX Nepeaad, v NOMHOCTLIO NoaaepKan
co3faHue crneuvanuavpoBaHHON YCTAHOBKW, HaLEeneHHoM
Ha KOMMMEeKCHoe u3yyeHue Takoro mexaHmama. MNKK peko-
MeHZ0Ban NpeacTaBUTb NPOEKT O HOBOW YCTaHOBKE, HaLle-
NEHHON Ha U3MEPEHNE XapaKTEPUCTUK peakLuii MHOTOHY-
KIMOHHbIX Nepeaay u Ux TSHXenblX NPpoayKTOB.

MKK 3acnywan goknagel «Peakuumn cnvaHusa B saep-
HOW acTpodusnkey», npenctaBneHHbli B.B.CaprcsHom,
n «MccnenoBaHne MrHOBEHHbBIX HEWTPOHOB MpU OeNeHUU
A0ep pPe30oHaHCHbIMUM  HEeNTpoHaMuy, MnpeacTaBreHHbIN
LLl. 3ertHanoBbIM.

[MKK o3Hakomuncs ¢ npeseHTaumen 13 HOBbIX pesynb-
TaToB M NPOEKTOB B 0bnactu saepHon msukn, npeacras-
NEeHHbIX MorodbiMn yyeHbiMu K3 JIAP. Bbinu oTmMeyeHsl
nyymne cteHgoBble cooblenunst: «M3yyeHme nsotonos No
C ucnonb3oBaHMeM petekTopHon cuctembl GABRIELA»
A.A.Ky3HeuoBoW, «3OddEeKTUBHbLIN MeTod MW3MepeHus
yHKUMM BO30YyxaeHusa ana (o, N)-peakumii Npu  HU3-

The PAC heard reports on the status and plans for
the Factory of Superheavy Elements (SHE) presented by
V.Semin (DC-280 cyclotron) and V. Utyonkov (GFS-2 sep-
arator).

The main goal in 2019 was to commission the DC-280
cyclotron, including the approval of all necessary permits
for work and the production of heavy-ion beams within the
design parameters. To date, beams of 12C, 40Ar, 48Ca and
84Kr with intensities of a few particle microamperes (puA)
have been extracted. The installation and commissioning
of the new gas-filled separator (GFS-2) was completed.
A series of test experiments for the optimization of the pa-
rameters of the separator was conducted with alpha par-
ticles and the natyb(40Ar, xn)207-212Ra reaction products.
The experiments showed excellent background event sup-
pression and experiments with 48Ca beams and targets of
natyp, 174YDp, 170Er and 296Pb were carried out. The synthe-
sis of Mc isotopes in the 48Ca + 243Am reaction will be the
first test reaction for the production of superheavy nuclei.

The PAC recommended that FLNR complete the test
experiments as soon as possible and start implementing
the experimental programme at the SHE Factory.

The PAC heard the report “Prospects of investiga-
tion of multinucleon transfer reactions” presented by
A.Yeremin, concerning the current status and prospects of
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studying the structure of heavy nuclei produced in multi-
nucleon transfer (MNT) reactions. Observation of isotopes
with proton numbers up to Z =102 at the SHIP (GSI) and
SHELS (FLNR, JINR) separators have shown that MNT
reactions can be considered as an alternative pathway to
extend the nuclear chart towards the heaviest neutron-rich
nuclei. The PAC noted that, along with the study of new
isotopes, the exploration of the MNT-reaction mechanism
is of great importance, and strongly supported the devel-
opment of a specialized set-up dedicated to a comprehen-
sive study of such a mechanism. The PAC recommended
presenting as soon as possible a detailed project of a new
set-up aimed at measuring features of the MNT reactions
and their heavy products.

The PAC heard the scientific reports “Fusion reactions
in nuclear astrophysics” presented by V.Sargsyan and
“Investigation of prompt neutrons from fission induced by
resonance neutrons” presented by Sh.Zeynalov.

The PAC reviewed 13 poster presentations in the field
of nuclear physics research by young scientists from FLNR.
The best posters selected were: “Study of No isotopes
with the GABRIELA array” presented by A.Kuznetsova,
“Effective method of excitation function measurement for
(o, n) reactions at low energies” presented by E. Gazeeva,
and “Data acquisition and control systems developed for




CECCUU NKK ONAN

Knx aHeprusax» 3.M.laseeBor n «Cuctembl ynpasneHus
n cbopa AaHHbIX, UCMOMb3yeMble AN CUHTE3a CBEpPXTS-
XKernbIX S3NEeMEHTOB, Ha SKCMNEpUMEHTaNbHON YCTaHOBKE
THC-2» N.lUnattayapa. [oknag «3yyeHne nsotonos No
C ucnonb3oBaHveM pAeTekTopHol cuctembl GABRIELA»
6bin BbIOpaH ANS NpeacTaBneHns Ha ceccum Y4eHoro co-
Beta ONAN B chbeBpane 2020 r.

52-a ceccua lNMporpaMMHO-KOHCYNbLTaTUBHOIO KO-
muTteta no dpusnke Yyactuy cocroanacb 3—4 ceBpans
nopa npeaceaarenscTBom npodeccopa WU. Lieppys.

Mpencepatens MNKK npeacrasun 0630p BbINOMHEHUSI
pekoMeHaauunn, NPUHATLIX Ha NpeablayLen ceccun. Buue-
avpektop OVAW P.JlegHuukn npouHdgopmuposan MKK
0 pesontounn 126-n ceccun Y4eHoro coseta n peLlueHnsax
KM onAan.

MKK npuHan kK cBegeHuto goknaabl, NpeacTtaBneHHble
B.10. WapkoBbim 1 [0.B.HaymoBbIM, 0 Xxode NOArOTOBKM
npoekta CTpaTernyeckoro nnaHa [OMroCpoYHOro passu-
T OUAN no ocHOBHbLIM pasgenam v Mo pasgenam, ka-
carLWwnMcs PU3NKM SrieMeHTapHbIX YacTul, OU3NKN TSxXe-
TNbIX NOHOB M CMIMHOBOW (PU3UKK, N OXXMOAET NONYyYEHUS UH-
dopmaumm 06 OKOHYaATENbHOM BapuaHTe CTpaTermyeckoro
nnaHa.

MKK ¢ nHTepecom sacnywan goknag o xoge peanu-
3auun npoekta «HyknotpoH—NICA», npeacTaBneHHbIN
A.O.CunpopuHbIM, 1 € yAOBMNETBOPEHMEM OTMETUI, YTO BCE
MarHuTbl GycTepa yCcTaHOBMEHbI B KOMbLie, Ha4YaTbl MyCcKo-

- | .
MEETINGS OF THE JINR PACS

HanagoyHble paboTbl, BeAETCS akTUBHasi MOATOTOBUTEMb-
Has paboTa ans Havana cbopku konnavgepa.

MKK BbICOKO OLEHM OTKPLITOCTB OTYETa 0 XoAe paboT
no pas3BuUTUIO UHpacTpykTypbl JIOBI, npeacraBneHHoro
H.H.AranoBbim, C yKasaHWeMm MpWYvMH 3a0epXKn B Kanu-
TanbHOM CTPOUTENbLCTBE W MPEANOXKEHNEM NEPEeCMOTPeTb
npuHsTele B OVAN npouenypbl 3akynok.

MKK npuHan k cBegeHnto OTYEThl O peanu3auumn npo-
ektoB BM@N v MPD, npeactaeneHnHblie M. H. KanuwyHeim
n A.Kuwienem, n ogobpun ycunusa komang, npegnpvHuma-
emble NS pasBUTUS W 3aBepLUEHMS CO3OaHUsA JKCnepu-
MEHTarnbHbIX YCTAHOBOK.

MKK npuHan k cBegeHuMo nnaHbl MogepHu3auum ae-
Tektopa ATLAS, npeactaBneHHble A.[1.YennakoBbim,
oueHmB ycnexu rpynnsl OUAN B npogomxeHnn cepumnHo-
ro npounssoacTea kamep MicroMegas Anst HOBOro manoro
koneca (NSW) mi0OHHOrO cnektpomeTpa M BKnag B pas-
paboTKy 3NEKTPOHMKN CYNTbIBAHUSA AN XKUAKOAPrOHOBOIO
agpoHHoro kanopumetpa. OgHako MKK obecnokoeH Tem,
yTo KOomMaHaa OUAWN paspeneHa Ha ABe rpynnbl: rpynny,
3aHATYI0 MOAEPHU3aUMEN AeTekTopa, U rpynny, ocyLlecT-
BrisiOLLyt0 aHanu3 aaHHbix. [MKK pekomeHgoBan npopon-
*nTb ydactme OMAN B npoekte mogepHusauumn ATLAS Ha
nepuog 2021-2023 rr. ¢ nepBbIM NPUOPUTETOM, NOBTOPUB
pekoMeHOauMIo, CAeNnaHHyl Ha npegbioyLlen ceccuu,
paccMoTpeTb BO3MOXHOCTb 06beauHeHNs OBYX NMPOEKTOB
OUNAN, oanH 13 KOTOpbIX MOCBSLLEH U3MYecKkoMy aHa-
n13y 1 onepauusim, a Apyrol — MogepHu3auum OeTekTo-

the synthesis of superheavy elements at the experimen-
tal set-up GFS-2” presented by L. Schlattauer. The poster
“Study of No isotopes with the GABRIELA array” was rec-
ommended for presentation at the session of the Scientific
Council in February 2020.

The 52nd meeting of the Programme Advisory
Committee for Particle Physics took place on 3—4 Feb-
ruary. It was chaired by Professor |. Tserruya.

The Chair of the PAC presented an overview of the
implementation of the recommendations taken at the pre-
vious meeting. JINR Vice-Director R.Lednicky informed
the PAC about the Resolution of the 126th session of the
JINR Scientific Council and about the decisions of the JINR
Committee of Plenipotentiaries.

The PAC took note of the reports concerning the cur-
rent preparation of the draft of the Strategic Plan for the
long-term development of JINR in its major sections, and in
particular those related to particle physics, heavy-ion phys-
ics and spin physics, presented by B. Sharkov and D. Nau-
mov. The PAC looks forward to being informed about the
final version of the Strategic Plan.

The PAC heard with interest the report on the progress
towards realization of the Nuclotron—NICA project present-
ed by A. Sidorin. The PAC was pleased to note that all the
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magnets of the Booster synchrotron had been installed in
the ring, that commissioning work had started, and active
preparatory work was underway for starting the collider as-
sembly.

The PAC appreciated the openness of the report on
the infrastructure developments at VBLHEP presented by
N.Agapov, pointing out at sources of delay in civil construc-
tion and suggesting the need to revise procurement pro-
cedures.

The PAC took note of the reports on the progress
towards realization of the BM@N and MPD projects pre-
sented by M. Kapishin and A.Kisiel, and welcomed the col-
laborations’ efforts to develop the detector elements and
complete construction of the detectors.

The PAC took note of the upgrade plans of the ATLAS
detector presented by A. Cheplakov. The PAC appreciated
the progress made by the JINR group in continuation of
mass production of the MicroMegas chambers for the New
Small Wheel of the Muon spectrometer and the contribu-
tion to the development of readout electronics for the lig-
uid argon hadronic calorimeter. At the same time the PAC
is concerned that the JINR ATLAS team is split into two
groups, a hardware group and an analysis team. The PAC
recommended continuation of JINR’s participation in the
ATLAS upgrade project for the period 2021-2023 with first




CECCUWN NKK ONAN

POB W Hay4HO-UCcnefoBaTenbCkMM paspaboTkam, B OAWH
NMPOEKT.

MKK ¢ nHtepecom 3acnywan obHOBNEHHOE MpPeArio-
*eHue no akcnepumeHTy NAG4, npeactasneHHoe [.B.lMe-
LUEXOHOBbLIM, W peKOMeHAOoBan MpOAOMKUTL ydacTue
OUVAN B npoekte Ha nepuoa 2021-2023 rr. ¢ nepsbiM
npuoputetoM. lMKK c yaoBnerBopeHWem OTMETUI, 4TO
nnaH OencTBui, paHee 3anpaluMBaeMbll Y aBTOPOB AnNS
ynydLeHnsa cootHoweHnsa FTE n yucna yyacTtHukos, Ans
npuBreYeHns CTYQEHTOB M y4acTus B aHanuse OaHHbIX,
MOSTHOCTbIO BbIMOSHEH.

MKK npuHsn K cBefeHuio NpeanoXxeHne no akcnepu-
meHTy FASA, npefctasneHHoe C. . ABaeeBbIM 1 CKOppek-
TMPOBaHHOE C YY4ETOM KPUTUKM, BbiCKa3aHHOW Ha npenbl-
ayuwen ceccum MNKK, n pekomeHgoBan OTKNOHWUTb AaHHbIN
MPOEKT, TaK Kak aBTOpbl He npusenu ybeantenbHbIX apry-
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MeHTOB TOro, 4to Aetektop FASA cnocobeH paspelumTb
OTKPbITBIN BOMPOC O NpoLecce MynsTudparMeHTauum.
MKK ¢ nHTepecom 3acnylian npeanoxeHne no HOBO-
My NpoekTy «[Tonck HOBOM (OU3MKM B CEKTOPE 3apsKEHHbIX
NEeNTOHOBY, KOTOPLIN BKNtOYaeT B cebs Tpu aKCcnepumeH-
Tta: Mu2e n MEG-II, npeacrtaeneHHble B.B.[maronesbim,
n COMET, npeactaBnenHbin 3. Llamanangse. lNpu3Hasas
Hay4HYI0 LEHHOCTb U3y4YeHWs NPOLECCOB HapyLUEeHNsS apo-
MaTa 3apsPKeHHbIX NeNTOHOB B KayecTBe 30HAO0B AN1A HO-
Bon ¢mankn, MKK, ogHako, cuntaeTt, 4To yvactne B Tpex
pa3HbIX 3KCMNEpPUMEHTaX C O4YeHb MOXOXUMU HayYHbIMU
Lensmu N KOHKypeHLumen Apyr ¢ ApYroM He BrorHe onpae-
Aaro. NMKK npegnoxun asTopam cocpefoTodnTb YCUnus u
pecypcbl Ha OQHOM 3KCMeprUMeHTe, YTo obecneyunT ny4ume
ycnosus komaHge OUAU ona poctmxeHus 6onee cunbHoO-
ro BAVSIHWSA, 3HAYMMOCTW U NMOEepCcTBa B TaKOM 3KCnepu-

Jy6Ha, 3—4 deBpans. 52-s ceccust [IKK no pusmke gacTui

Dubna, 3—4 February. The 52nd meeting of the PAC for Particle Physics

priority, reiterating its recommendation made at its previous
meeting to consider unifying the two JINR ATLAS projects,
one devoted to physics analysis and operations and the
other focused on detector upgrade and R&D, into a single
one.

The PAC heard with interest the revised proposal of
the NA64 experiment presented by D.Peshekhonov and
recommended continuation of JINR’s participation in the
NAG4 project for the period 2021-2023 with first priority.
The PAC was pleased to note that the action plan previous-
ly requested from the authors to improve the ratio of FTE to
participants, to attract students and to get involved in data
analysis, was satisfactorily addressed.

The PAC took note of the proposal for the FASA exper-
iment presented by S. Avdeev and adjusted for the criticism
expressed at the previous meeting. The PAC recommend-
ed rejection of the FASA project since the authors had not
provided convincing arguments that FASA was a detector
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capable of resolving the open question of the multifrag-
mentation process.

The PAC heard with interest the proposal of a new
project “Search for new physics in the charged lepton sec-
tor” which includes three experiments: Mu2e and MEG-II
presented by V. Glagolev and COMET presented by Z. Tsa-
malaidze. The PAC recognized the scientific merit of the
charged-lepton flavor violation processes as probes for
new physics; however, it considers that participation in
three different experiments with very similar scientific goals
and competing with each other is not fully justified. The
PAC proposed that effort and resources be focused on one
single experiment, thus providing better conditions for the
JINR team to achieve stronger impact, visibility and leader-
ship in that experiment. Realizing the complexity associat-
ed with such a decision, the PAC recommended approval
of the project with the three experiments for only one year.
This should allow enough time for the proponents, in coor-
dination with the DLNP Director and JINR management,




CECCUU NKK ONAN

meHTe. Oco3HaBas CMOXHOCTb, CBA3aHHYIO C TaknuM peLue-
Huewm, MKK pekomeHgoBan ogobpuTb NPOEKT C TPEMS 3KC-
nepvMeHTaMmn Ha OAWH rof. 3TO JOMKHO AaTb y4acTHUKaM
[OCTaTOYHO BPEMEHW Ans COrnacoBaHWs C AMPEKTOPOM
JIAM v pykosoacteom OUAN 1 npnHATMA pelueHns o Jon-
rOCPOYHOM y4acTuM B 3TOM UHTEPECHOM (PU3NHECKOM MPO-
eKxre.

MKK npuHan k ceegeHunio npegctaenenHsivi E. M. Po-
royen oT4yeT O pesynbsrartax, nonyyeHHbix rpynnon OUAN
B akcnepumeHTe ALICE Ha LHC wn kacawowmxcs ¢oTto-
POXAEHUA NErknx BEKTOPHLIX ME3OHOB B yrbTpanepude-
puyecknx ctonkHoBeHusax Pb—Pb npu 5,02 TaB u, Bnep-
Bble, TOXOECTBEHHbIX (eMTOCKOMMYEeCKUX Koppensaunn
3apsHKEHHbIX KaoHOB B p—Pb-cTonkHOBEHMAX npu aHep-
mn 4/ syy = 5,02 TeB, KoTopble nokasanu CoOTBETCTBUE
C npegckasaHuaMKn rugpoguHammnyecknx mogenen. MKK
BbICOKO oueHun paboty rpynnsl OUNAU no dwmsnyeckomy
aHanuay v nonpocun nNpeacTaBuUTb Ha criefyoLernt ceccun
nogpobHbIN nNnaH Gyaywien AesTenbHOCTU C yKasaHueMm
OCHOBHbIX 3Tanos.

MKK npuHan k ceegeHuto OoT4ET O PUINYECKUX pe-
3ynbratax, nonyveHHblx rpynnon ONAW B akcnepumen-
Te ATLAS Ha LHC, npeactaBnenHbin E.B.XpamoBbim.
Y4acTHWKM rpynnbl NPOSOIMKUNN aHanv3 no onpeaeneHunio
CTPYKTYpbl NPOTOHA MPWU CBEPXBLICOKUX 3HEPTrUsX, MO Mno-
nckam pesoHaHcoB Zy, Wy n Hy B KOHEYHbIX COCTOAHUAX
C 9QHEPrMYyHOM CTpyen 1 OOTOHOM U NPOLECCOB Cynepcum-
METpUK, a TaKke No NoMcKam BareHTHO-NoA0OHON Henep-
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TypOaTVBHOW KOMMOHEHTbI TSDKENbIX KBApPKOB B MPOTOHE.
pynna OWNAWN nonyunna rpaHT konnabopauun ATLAS
Ha pa3paboTKy nporpammHoro obecneyeHus ans uHdpa-
CTPYKTYpbl MHOEKCUPOBAHUS TPUITEPOB COBLITUI U peanu-
3aLMM HOBOro MexaHuama koHdwurypaumn ansa AthenaMT.
MKK opo6pvn nnatbl rpynnbl IPOAOIKMUTL AaHHYH paboTy
N pacliMpuTb CBOE yyacTue B paspaboTke NporpaMMHOro
obecneyeHns ATLAS.

MpuHAB K CBEAEHMIO MHPOPMALIMIO O HOBbIX pe3ynbTa-
Taxn TekyLwen geatensHoctu rpynnel OMAN B akcneprmen-
Te CMS Ha LHC, npeactaBneHHyto B.H). AnekcaxmHbim,
[MKK BbICOKO oLeHUN BKag 3ToN rpynnbl B MOUCK AOMOSHK-
TenbHbIX KanMBpPOBOYHbIX GO30HOB 1 AOMONMHUTENBHbBIX 13-
MepeHuIi B ABYXMIOOHHOM KaHane, HeaBHWe pesynbraTbl
rnoucka gononHUTENbHbIX 6030HOB Xurrca, pacrnagaroLmnx-
Csl Ha napy b-kBapkoB W MIOOHbI, U U3MEPEHNE CEeYEeHUI
poXaeHust NenToHHbIX nap Openna—AHa, a Takke paboty
rpynnbl C 4ETEKTOPOM 1 €ro o6CrnyXnBaHue, BbIMONTHEHHbIE
B paMKax nepBoi dasbl NpoeKkTa MoAepHM3aLnn yCcTaHoB-
KW, Npy y4acTUM KOMMbIOTEPHbIX LeHTpoB Tier-1 u Tier-2,
a TaKkke permoHasnibHoro onepaunoHHoro LeHTpa CMS.

MKK paccmoTpen 18 cTeHOoBbIX COOBLLEHNIA NO NPo-
onemam u3MKM 4YacTuL, MNOArOTOBMEHHLIX MONOAbIMU
yyeHbiMu NITO, NIOBI u JIAM, v Boibpan coobieHne «O6-
Hapy>XeHne HEWTPUHHOIO CuUrHamna CBEPXHOBOW B PEXU-
Me peanbHOro BpeMeHwu», npepctaeneHHoe A.C.Lewy-
KOBbIM, AN AOKMNada Ha ceccun YYeHoro coBeTa B (heB-
pane 2020 .

to decide on the long-term involvement in this interesting
physics project.

The PAC took note of the report on the results ob-
tained by the JINR group in the ALICE experiment at the
LHC presented by E.Rogochaya. These concern the pho-
toproduction of light vector mesons in ultraperipheral Pb—
Pb collisions at 5.02 TeV and, for the first time, the identical
charged kaon femtoscopic correlations in p—Pb collisions at
the energy of \/% =5.02 TeV which showed consisten-
cy with the predictions of hydrodynamic models. The PAC
appreciated the effort of the JINR team in physics analyses
and requested it to submit at the next PAC meeting a de-
tailed plan of its future activities with milestones.

The PAC took note of the report on the physics results
obtained by the JINR group in the ATLAS experiment at
the LHC presented by E.Khramov. The group’s members
have continued their analyses in defining the structure of
the proton at ultrahigh energies, in searches for Zy, Wy
and Hy resonances in boosted jet plus photon final states
and Supersymmetry processes, and in the search for a va-
lence-like nonperturbative component of heavy quarks in
the proton. The JINR group received an ATLAS Software
Development Grant to participate in the development of the
event triggers indexing infrastructure and implementation
of the new configurations mechanism for the AthenaMT
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framework. The PAC appreciated the group’s plans to con-
tinue the above-mentioned analyses and expand its partic-
ipation in the ATLAS software development.

The PAC took note of the new results and current ac-
tivities of the JINR group in the CMS experiment at the LHC
presented by V. Aleksakhin. The PAC appreciated the con-
tribution of this group to the search for extra gauge bosons
and extra dimensions in the dimuon channel, the recent
results on searches for extra Higgs bosons decaying into
a pair of b quarks and muons, and the cross-section mea-
surements of Drell-Yan lepton pair production. It also com-
mended the operation and service work carried out by the
group in the Phase 1 upgrage project, in the operation of
the Tier1 and Tier2 computer centres, as well as the CMS
Regional Operation Centre.

The PAC reviewed 18 poster presentations in particle
physics by young scientists from DLNP, BLTP and VBLHEP,
and selected the poster “Real-time detection of supernova
neutrino signal” presented by A. Sheshukov to be reported
at the session of the Scientific Council in February 2020.




CECCUA YYEHOI'O COBETA ONAN

20-21 deBpana cocrosinacb 127-a ceccusa Yue-
Horo coBeta OUAWN nop npeacenatenbCTBOM AUpPEK-
Topa UHcTtuTyTa B. A. MaTBeeBa u npodeccopa Haumo-
HanbHOro MHCTUTYTa BU3MKN U AOEPHON TEXHONOrUm
um. X. Xyny6es K. Bopuu (Byxapect, PymMbiHuUs).

B.A.MatBeeB cgenan BCECTOPOHHMI JOKnag, Nocss-
LLEHHbIN KntoveBbIM ans OUAN cobbitnsm 2019 r., pelue-
HuAM ceccun KomuTeTa MOMHOMOYHBLIX MpeacTaBUTEnen
OUAN B XaHoe (BbeTHam) (Hosibpb 2019 ), cocTosiHUIO
NPUopUTETHLIX nccnegosartensckmx nporpamm OUAN, ae-
SATENbHOCTM B Cdpepe MOArOTOBKM KaApOB U MOBbILLIEHUIO
kBanudvkauum nepcoHana B OMAW, a Takke nocneaHum
cobbITuAM B obrnactn MexayHapoL4HOro COTPYAHWYECTBa
WHcTuTyTA.

Y4yeHbll CcOBeT 3acnyllan [oknagbl O Xo4e Bbl-
nonHeHnss CemunetHero nnaHa passutua OUAWM Ha
2017-2023 rr. N0 OCHOBHbIM pasgenam u npeanoXxeHus
Nno KOPPEKTUPOBKE MNilaHa, NpeACTaBMeHHbIE WCMOSHSA0-
wmm obsasaHHoCcTM Buue-gupektopa OUVAN, anpektopom
JI®BO B.[.Kekennase (npoekt NICA), BMLE-AMPEKTOPOM
OUNAN P.JlegHnukmm (ousmka YacTul), BULEE-OUPEKTOPOM
OUNAN M.T.UTkncom (saepHasa usmka) 1 BULE-ANPEKTO-
pom OUAN B. 1O. LLlapkoBbIM (hr3nka KOHAEHCMPOBAHHBLIX
cpen, pagvaumoHHas buonorus).

C poknagamy O pekoMeHAauusx NpPOorpaMMHO-KOH-
cynbTatuBHBLIX komuTeToB BbicTynunu W. Lleppysa (MKK no
dusmke yactuu), M.JlesutoBmd (MKK no spepHon cusu-
ke), O.J1.Hagb (MKK no dounanke koHOEHCUPOBaHHbIX cpen).
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Y4eHbIi COBET 3acnyluan HayvHbln goknag «Mexay-
HapOAHbIV rog yHOAAMeHTanNbHbIX Hayk Ha crybe passu-
Tma B 2022 r.: cTaTyCc U NepCrnekTVBbl», NPeACcTaBEeHHbIN
M. Cnnpo (®paHums).

Bbinv yTBEPXKOEHBI PELLEHUST XIOPYU O MPUCYXOEHUM
npemuii um. H.H.Boronob6osa n mum. B.M.TloHTekopBo,
a TaKke O NpuCyxaeHun exerofHbix npemun ONAN 3a
nyymne Hay4Hble, Hay4YHO-MEeTOAMYECKME U HAYYHO-TEXHU-
yeckue npuknagHole paboTbl.

Ha ceccun coctosinuck BblIGOpbl HA AOMKHOCTL Au-
pektopa JIAP 1 yTBepxaeHne B AOMKHOCTSAX 3aMecTuTe-
nen gupektopa JIPB; 06baBNeHbl BakaHCUM Ha AOMKHOCTH
3amecTutenen gnpektopa J1AP.

OOwue nonoxeHua pesontouuMn. 3acnywas [go-
knag aupektopa OUAN B.A.MatBeeBa, Y4YeHbli coBeT
nosgpasun ONAN ¢ akTMBHbIM yyYacTMEM B KITHOYEBbIX
MeponpuaTuax npoweawero MexayHapogHoro roga lMe-
puoanyeckor Tabnmubl XMMUYECKUX 3NIEMEHTOB, KOTOPbIV
3aBepLunscs LepemMoHner 3akpbiTus B Tokno S Aeka-
Oopsa 2019 r. JocTwkeHns, npeacTaBrneHHble VHCTUTyTOM
B pamMKax MexayHapO4HOro rofa, nogvYepkHynu BeayLLyo
pornb OVAN B obnactn cMHTE3a U U3yYeHUs CBOWCTB HO-
BbIX CBEPXTSKENbIX 91EMEHTOB.

YYeHbIl COBET C YOOBMNETBOPEHMEM OTMETUN BBOZA
B akcnnyartaumto 6yctepa komnnekca NICA n ero ycnewu-
HbIi TEXHONMOTMMYeCKUA MycK, COCTOSABLUMNCA 23 aeka-
6pst 2019 ., a Takke npoBoauMble paboThl MO yCTaHOBKE
cBepxnposoasiiero marHuta MPD B yckoputensHoM 3ane
konnangepa NICA.

The 127th session of the JINR Scientific Council
took place on 20-21 February. It was chaired by JINR
Director V.Matveev and Professor C.Borcea of the
H.Hulubei National Institute of Physics and Nuclear
Engineering (Bucharest, Romania).

V.Matveev delivered a comprehensive report covering
the highlights of the year 2019 for JINR, the decisions of the
latest session of the JINR Committee of Plenipotentiaries
in Hanoi, Vietnam (November 2019), the current state of
the JINR priority research programmes, the activities in
the area of human resources training and staff qualification
raising at JINR as well as recent events in JINR’s interna-
tional cooperation.

The Scientific Council heard reports concerning prog-
ress in implementing the Seven-Year Plan for the devel-
opment of JINR for 2017-2023 in its major sections, pre-
sented by JINR Acting Vice-Director and VBLHEP Director
V.Kekelidze (NICA project), by JINR Vice-Director R. Led-
nicky (particle physics), by JINR Vice-Director M. Itkis (nu-
clear physics), and by JINR Vice-Director B. Sharkov (con-
densed matter physics, radiation biology).

The recommendations of the Programme Advisory
Committees were reported by |. Tserruya (PAC for Particle
Physics), M.Lewitowicz (PAC for Nuclear Physics), and
D.L.Nagy (PAC for Condensed Matter Physics).
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The Scientific Council heard the scientific report “Inter-
national Year of Basic Sciences for Development in 2022:
Status and prospect” presented by M. Spiro (France).

The Scientific Council approved the recommendations
of the juries on the award of the N.Bogoliubov Prize and
of the B.Pontecorvo Prize, also on the award of the JINR
annual prizes for best papers in the fields of scientific re-
search, methodology, research and technology, and ap-
plied research.

Election of the Director of FLNR and endorsement of
the appointment of Deputy Directors of LRB were held at
the session. The vacancies of positions of Deputy Directors
of FLNR were announced.

General Considerations of the Resolution. Follow-
ing the report by JINR Director V.Matveev, the Scientific
Council congratulated JINR on its active participation in the
key events of the International Year of the Periodic Table
of Chemical Elements, which ended with the IYPT Closing
Ceremony in Tokyo on 5 December 2019. The achieve-
ments presented by JINR within the IYPT emphasized the
leading role of this Institute in the synthesis and study of
properties of new superheavy elements.

The Scientific Council noted with satisfaction the com-
missioning and the successful technological start-up of the
Booster of the NICA complex, which took place on 23 De-
cember 2019, and the ongoing work on the installation of
the superconducting MPD magnet in the NICA collider hall.
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Y4YeHbIln COBET NPUBETCTBOBA NOAMNMCaHUe cornatle-
HWUA O COBMECTHOW AeATenbHoCTN B pamkax npoekta NICA
C NSATbI MOMbCKMMU U NSATBI0 MEKCUKAHCKMMWU UccrnenoBa-
TEeNbCKUMU LIEHTPaMN 1N yHUBEPCUTETaMM, a TakKe akTya-
nunsmpoBaHHoe Cornawexne mexay OUNAN n GSI o6 yua-
ctum l'epmanum B npoekte NICA, nognnucaHHoe CTopoHamu
BO Bpemsi 3uMHuX uyTeHun O6bepuHeHuss um. I.Tenbm-
ronbua B Mockse 6 coeBpans 2020 r.

Y4eHbIin COBET no3gpaBui PyKOBOAWTENEN npoekTa
NICA: N.H.MewkoBa — ¢ n3bpaHmem OeNncTBUTENbHbLIM
uneHom Poccuiickon akagemumn Hayk u B.[1. Kekenvase —
¢ n3bpaHvem uneHom-koppecnoHgeHTom PAH.

Y4yeHbln coBeT ofobpun BBOA B 3KChnyatauuio B
2019 r. NaTK KNacTepoB (POTOAETEKTOPOB B pamMKax Mpoek-
Ta «bankan-MBO» — kpynHenwero rny6okOBOAHOIO Hew-
TpuHHOro Terneckona B CeBepHoM nonyllapum ¢ addek-
TUBHLIM 06bemMoM 0,25 kM3, a TakKe nnaHbl Mo YCTaHOBKe
OBYX OOMOMHUTENbHbBIX KNactepoB € 576 onTM4ecKMMU
mogynammn B 2020 r. YYeHbIh COBET NPUBETCTBOBAs KOOP-
avHaumio MuHMCTEpCTBOM Hayku 1 Bbicluero obpasoBa-
Husi Poccuiickon degepaumm COBMECTHON AeATENbHOCTU
OUNAN n UHcTuTyTa apgepHbix nccregosanunii PAH B pam-
kax npoekta «bavikan-IBO».

Y4YeHbIln COBET OTMETUNN 3HAYUTENbHbIN Nporpecc, Ao-
CTUTHYTbIN B pa3paboTke KOHLeMNUMU HOBOMO MCTOYHMKA
HenTpoHoB B OUNAWN, n xog pabot B JIH® no mogepHusa-
unm 1 passutuio AY NBP-2, kpuoreHHbIX 3ameanurenen
N CMEKTPOMETPOB, @ Takke YCMNeELUHY peanu3auuio npo-
rpammbl nonb3osatenen JIH®, npegocTaensioLwen WMpo-
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Kne BO3MOXHOCTW ANg uccneaoBaHui B obractu pusmnkm
KOHOEHCUPOBaHHbIX CPEL U B CMEXHbIX HanpaBeHUsIX.

Y4yeHbIi coBeT 0fo0pun MNOANUCaHWe CornalleHus
mexay OUAWM un Fockopnopaunen «Pocatom» 0 coTpya-
HMYeCTBE MO OTAENbHbIM acnekTam peanu3aummn KpynHbIX
npoektoB ONAN, B TOM vncne no co3gaHuio konnangepa
komnnekca NICA, pa3sutuio pabpuku cBepXTSPKENbIX ane-
MEHTOB, aKkcnnyartauum peaktopa VBP-2 n cosgaHuio Ho-
BOrO UCTOYHMKA HenTpoHoB OUNAN.

Y4YeHbI COBET BbICOKO OLIEHWI MOCTOSIHHOE BHUMaHue
avpekumn OUNAN k paboTte no noarotoBke KagpoB U MOBbI-
LWEeHWI0 KBanudvkaumm nepcoHana: Hadano paboTbl HO-
BbIX AMccepTaunoHHbIx coBeToB OUAN Ha ocHoBe npasa
MHcTUTyTa camocToATenbHO NpUCyKaaTh y4eHble CTENeHn
N 3aLLNTY TPEX KaHAMAATCKUX AMccepTaUmi, a Takke Hava-
1o peanu3auuun crneunanManpoBaHHOIO MeXayHapo4HOro
KOHKypca ans ctunenamnatoB OVAW v nepsbili rog paboTbl
[y6HEeHCKOW NHXEeHEPHON LLKOMbl Ha 0cHoBe CornalleHus
0 coTpyaHuyectBe mexagy OUNAN, rocynapCcTBeHHbIM YyHU-
BepcuTeToM «[yOHa» M MOCKOBCKMM rocynapCTBEHHbIM
TEeXHUYeCKknM yHusepcutetom um. H. 3. baymaHa npu noa-
Oepxke npaBuTenbcTBa MockoBckol obnacTu.

YueHbIn coBeT ogobpun Mepbl, NpeanpvHUMaemMble
auvpekunen OUNAN ¢ uenbio obecneyeHns KOHKYpPEHTOCMO-
COBHOro ypoBHS 3apaboTHOW NnaTbl yYeHbIX, BbICOKOKBA-
NNUUNPOBAHHBLIX MHXEHEPOB U crneunannctoB WHCTK-
TyTa.

Y4eHbIln coBET NPUBETCTBOBAN MoCregHue OOCTMKe-
HMS B pa3BMTUM MeXOyHapogHoro coTpyaHudectsa OVAN.

The Scientific Council welcomed the new agreements
on joint activities on the NICA project signed with five
Polish and five Mexican research centres and universities
as well as the updated JINR-GSI Cooperation Agreement
on German participation in the NICA project signed by the
partners during the Helmholtz Winter Readings in Moscow
on 6 February 2020.

The Scientific Council congratulated the leaders of the
NICA project: I. Meshkov on his election as Full Member of
the Russian Academy of Sciences (RAS) and V. Kekelidze
on his election as Corresponding Member of RAS.

The Scientific Council appreciated the commissioning,
in 2019, of five photodetector clusters within the Baikal-
GVD project — the largest deep-water neutrino telescope
in the Northern Hemisphere with an effective volume of
0.25 km3 as well as the plans for installing two additional
clusters with 576 optical modules in 2020. The Scientific
Council welcomed the coordination by the Russian Ministry
of Science and Higher Education of the cooperation within
the Baikal-GVD project between JINR and the Institute for
Nuclear Research of the Russian Academy of Sciences.

The Scientific Council recognized the significant prog-
ress achieved in developing the concept of a new neutron
source at JINR as well as FLNP’s activities on continued
upgrade and development of the IBR-2 facility, its cryogen-
ic moderators and spectrometers. It also noted the suc-
cessful implementation of the FLNP User Programme at
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the IBR-2 spectrometer complex, which provides a wide
range of options for research in condensed matter physics
and related fields.

The Scientific Council endorsed the agreement signed
between JINR and the Rosatom State Atomic Energy
Corporation on partnership interactions in some aspects of
implementing large projects, including development of the
NICA collider complex and of the Factory of Superheavy
Elements, exploitation of the IBR-2 reactor, and develop-
ment of JINR’s new neutron source.

The Scientific Council appreciated the constant atten-
tion being paid by the JINR Directorate to human resources
training and staff qualification raising: the beginning of op-
eration of new dissertation councils at JINR on the basis of
its right to independently confer academic degrees and the
defence of three PhD theses, the beginning of operation of
the JINR Distinguished Postdoctoral Research Fellowship
Programme and one year of operation of the Dubna School
of Engineering on the basis of the Cooperation Agreement
between JINR, Dubna State University and Bauman Mos-
cow State Technological University with support of the
Moscow Region Government.

The Scientific Council welcomed the efforts being
undertaken by the JINR Directorate towards ensuring a
competitive level of salaries for JINR’s qualified scientists,
engineers and specialists.
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B yacTHOCTM, Y4eHbIn COBET OTMETUI NPOLIECC BOCCTAHOB-
NeHns NonHomnpaBHOro uneHcTea Pecnybnukn Y3bekncTaH
B OUNAN, nognmucaHme OOPOXHOW KapTbl MO COTPYAHUYe-
ctBy Mexxay OMAN n Pecnybnukon Cepbueir, xoa Bbinon-
HeHnss COBMECTHOM Aeknapauum O HaMepeHusix Mexay
OUAN n BMBF, neperosopbl ¢ yqactnem OVAN B pamkax
COCTOSIBLUMXCS ABYX COBELLAHWIA rpynnbl CTapLUMX OOMK-
HOCTHbIX NuL no MnoGanbHOM ceTn UccneLoBaTenbCKUX
MHGPACTPYKTYP U NO UCCreaoBaTeNbCKUM UHAPACTPYKTY-
pam ctpaH BPUKC.

O xope BbinonHeHus CeMuneTHero njiaHa pasBu-
Tna OUAN Ha 2017-2023 rr. n NpeAioXKeHUsIX Mo Kop-
PEeKTUPOBKE MilaHa. YYeHbI COBET MPUHSAN K CBEAEHUIO
OoKnadbl 0 xofe BbinonHeHns CemuneTHero nnaHa passu-
Tma OUAN Ha 2017-2023 rr. Joknagumkn Takke npeacra-
BUMW NPeanioXeHns No KOppPeKTUPOBKe nraHa, KoTopble, B
4YaCTHOCTK, KacarTcs:

— rpadmKoB 3aBepLUEHUs CO34aHUst U Hayana 3aKc-
nnyatawlmm OCHOBHbIX anemeHToB komnnekca NICA;

— HenTpuHHOM Nporpammel (3agaya yBenmyeHns ad-
dekTuBHOro o6bema aetektopa baiikan-rBM fo 0,45 km3);

— MNPOEKTHbIX pPaboT Mo HOBOMY 3KCNEpUMEHTasb-
HOoMy Kopnycy (1-A knacc) gns uccneaoBaHui MO XMMUN
CBEPXTSDKENbIX 3MEMEHTOB U MPOEKTa HOBOIO cenapaTopa;

— paboTt no Tematuke «HENTPOHHbIE U ONTUYECKME
METOAbI MCCMNeaoBaHUn», OTHOCSLLENCS K pasfeny nnaHa
«Dun3nka KOHOEHCUPOBAHHBIX CPenY;

— pabot no npoekTy «[peunsnoHHas nasepHas mMe-
TPONorns Anis yCKopuTenemn n eTEKTOPHbBIX KOMIMIIEKCOBY;
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— panbHenwero pas3sutus MHOroyHKLMOHaNbHOro
NH(OPMaLIMOHHO-BbIYMCIIUTENBHOMO KOMMekca.

Y4yeHbIn coBeT ogobpun 3T NPEAnOXeHNsa u oxunaa-
€T Ha ByayLmnx ceccunsax MHAOPMUPOBaHKS O AarnbHENLLEeN
peanusauum CEMUNETHEro nraHa 1 npeanoXeHHbIX Kop-
PEeKTUPOBKaXx, NPearnoxuB N3MeHUTb PopMaT STUX NPe3eH-
Tauun B OyaylieM, YTobbl OCTaBWUTL Oonblle MecTa Anis
obcyxaeHus.

O npoekTe CTpaTermyeckoro nnaHa AosirocCpo4Ho-
ro passutua OUAWN. YyeHbiln coBET NpUHAN K CBEOEHUIO
Joknag mMexagyHapofaHow paboden rpynnbl MO NPOEKTY
Crparernyeckoro nnaHa gonrocpoyHoro passutus OUAN,
npencrtaeneHHbln anpektopom OUAN B.A.MatBeeBbiM
n Buue-aupektopom OUAN B.1O. lWapkoBbiM, Bbipa3vns
bnarogapHOCTb MexayHapoaHoM paboyen rpynne 3a nog-
FOTOBKY €QWHOr0, MHTerpanbHOro AOKYMeHTa Ha OCHOBEe
rnyboKoro aHanmaa martepuarnoB, NpPeacTaBleHHbIX Tema-
TUYECKMMMW NOATPYyNnamMu, C onucaHnem obLuer cTparternu,
ee (prarmaHCcKMX NPOEKTOB M MPUOPUTETOB MapTHEPCTBa.
YueHblln coBeT npeanoxun paboden rpynne MpuHATb BO
BHUMaHWE 3aMeyaHus W MPeLnoXeHUs, BbiCKa3aHHble B
xofae o6CyxaeHus Ha 3ToN ceccum.

Y4yeHbln coBeT pekomeHpgoBan Komutety nomHo-
MOYHbIX npeacTtaBuTenen OUAN npuHATbL NpencTaBrieH-
HblA MPOEKT 3a OCHOBY W oGpaTtuncs k gupekumn OUNAN
Cc npocbObon NpodomknTbL paboTy Mo cTpaTernyeckomy
NNaHnpoBaHWIO B Lensax padpabotku CemuneTHero nna-
Ha pa3sutua OUAN Ha 2024-2030 rr. ¢ y4€TOM MHEHWS
rocyapCTB-UreHOB M TOYHOrO OnpeferneHus ux yvyacTus

The Scientific Council noted the recent achievements
in strengthening JINR'’s international cooperation. These
include the ongoing process of restoration of the full mem-
bership of the Republic of Uzbekistan in JINR, the signing
of the JINR-Serbia Roadmap for Cooperation, the ongo-
ing implementation of the JINR-BMBF Joint Declaration of
Intent, the negotiations held with JINR’s participation with-
in two recent meetings of the Group of Senior Officials on
Global Research Infrastructures and on BRICS Research
Infrastructures.

Implementation of the Seven-Year Plan for the
Development of JINR for 2017-2023 and Proposals
of Updates to the Plan. The Scientific Council took note
of the reports concerning progress in implementing the
Seven-Year Plan for the development of JINR. The speak-
ers also presented their proposals for updates to the Plan
which concern, in particular:

— the schedules for completion and start of operation
of the main elements of the NICA complex;

— the Neutrino Programme (challenge of increas-
ing the effective volume of the Baikal-GVD detector to
0.45 km3);

— R&D for a new experimental hall (1st class) for
chemistry of superheavy elements and a project for a new
separator;
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— work on the topics “Neutron and optical methods of
research” related to the Plan’s section “Condensed Matter
Physics”;

— work on the project “Precision laser metrology for
accelerators and detector complexes”;

— further development of the Multifunctional Informa-
tion and Computing Complex.

The Scientific Council endorsed these proposals. At
its future sessions, it looks forward to being informed about
further progress in implementing the Seven-Year Plan and
its updates, suggesting that the format of these presenta-
tions should be modified in the future to leave more room
for discussion.

Draft Strategic Plan for the Long-Term Develop-
ment of JINR. The Scientific Council took note of the
report of the International Working Group on the draft of
the Strategic Plan for the development of JINR present-
ed by JINR Director V.Matveev and JINR Vice-Director
B.Sharkov. The Scientific Council expressed gratitude to
the Working Group for the preparation of a single, integrat-
ed document based on the deep analysis of materials pre-
sented by the thematic subgroups describing the overall
strategy with its flagship projects and partnership priorities.
The Scientific Council suggested that the Working Group
should take into account the comments and proposals
made during the discussion at this session.
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B KPYNMHbIX UCCrieaoBaTesibCKMX NPOEKTax, a Takke Heobxo-
ONMbIX KaapOoBbIX 1 MaTepuanbHbIX peCypcoB.

UHnumnatmea IUPAP. YueHblin COBET C MHTEPECOM 3a-
cnywan goknag «MexayHapogHbii rog dyHAameHTanb-
HbIX HayK Ha cryx6e pa3suTus B 2022 r.: cTaTyC 1 nepcnek-
TUBbI», MPEACTaBNEHHbIN Npe3naeHToM MexayHapoaHoro
coto3a TeopeTudeckon n npuknagHon dusmkmn (IUPAP),
uneHom Y4yeHoro coseta OMAN M. Cnmpo.

MpeonoxeHne no MexgyHapogHomy rogy  Obl-
no paspabotaHo IUPAP npu cogenicTBun n noaaepxke
IOHECKO, MexayHapogHoro coBeTa no Hayke U ero MHo-
FOUMCIEHHbIX YNIEHOB M MAapTHEPCKUX YUYPEXOEHWUIA, BKIHO-
yas MexgyHapoLHbIn COH3 TEOPETUYECKON U MPUKITAAHOMN
XUMUN. Y4eHbllh coBeT pekomeHngoBan OWAWM akTmeHO
nogaepxartb 3Ty UHMLMATUBY.

PekomeHpgauuu B cBa3u ¢ paboron MKK. YueHbin
COBET nogaepxan pekomeHgauum, BbipaboTaHHbIe Ha cec-
CUSX NPOrpPaMMHO-KOHCYNBTATUBHBIX KOMUTETOB B SHBa-
pe-cbeBpane 2020 r. 1 NpeAcTaBreHHble NpeacenaTenem
MKK no domsmke yactuy U. Lieppys, npeacenatenem NKK no
spaepHon cousnke M. JlesntoBmyem n npegcepartenem MKK
no dumsmrke KoHAeHCcUpoBaHHbIX cpeq [.71. Hagem. YueHbi
coBeT npocun avpekumto OUAN yyecTb 3T pekomeHaa-
unn nNpu oopmmpoBaHum [NpobnemMHo-TeMaTU4ecKoro nna-
Ha Hay4YHO-MccnenoBaTenbCKMX paboT 1 MexayHapoaHOro
cotpyaHmnyecta OMAN Ha 2021 r.

®du3uka yacmuy. C ynoBneTBOpeHMEM OTMETUB, YTO
BCE MarHuTbl BycTepHoro cuHxpotpoHa kommnnekca NICA
yXKe YCTaHOBINEHbI B KOJMbLE W HayaTbl NyCKOHanago4Hble
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paboTbl, Y4YeHbIi COBET NoAaepkarn akTMBHYK MOAroTo-
BUTENbHYIO paboTy k Havany cOopku konnangepa: uchbl-
TaHvne BY-cuctembl RF1 1 paboTel no cepuiHomy npous-
BOACTBY MarHWTOB Konnamgepa. YYeHblli COBET OTMEeTuI
OTKPbITOCTb OTYETa O Pa3BUTUN UHAPACTPYKTYpbl B JIOPBO
C yKasaHveMm MNpUYMH 3a0EepXKM B KanutanbHOM CTPOU-
TENbCTBE W MPELNOXEHNEM NEPECMOTPETL AENCTBYIOLLME
npouenypbl 3aKyrok.

Y4eHbln COBET NpMBETCTBOBAI ycunus Konnabopauum
MPD no pa3paboTke anemMeHTOB AeTeKTopa C Lenblo 3a-
BEpPLUEHNS NepBOro arana CTPoUTENbLCTBA AETEKTOPA U €ro
BBOAA B akcnnyatauuto k 2021 r. YyeHblin coBeT ogobpun
ycunus komanasl BM@N, npegnpuHumaemele ansi 3aBep-
LUEHMS1 NOArOTOBKN 3KCMEPUMEHTarNbHOW YCTaHOBKM K Ce-
aHcy ¢ TskenbiMu noHamu B 2021 .

Y4eHbIl COBET BbICOKO OLieHWn ycnexu rpynnsl OUAN
B BbINONIHEHUN CBOMX 00SA3aTeNnbCTB MO MPOEKTY MOAEp-
Hu3aumm pgetektopa ATLAS, B 4acTHOCTW, NPOAOIMKEHNE
cepunHoro npomssoacTea kamep MicroMegas ans HoBoro
Marnoro korneca MIOOHHOrO cnekTpomeTtpa. B cornmacuu ¢
MKK, Y4eHbin cOBET NMOBTOPHO pPEKOMEHAO0BAN AMPEKLUU
ONAN paccmoTpeTb BO3MOXHOCTb OObeAMHEHUs OBYX
NPOEKTOB, OAMH W3 KOTOPbIX MOCBSLEH (u3nYeckomy
aHanu3y, a Apyrol — MOAEepHU3aLMn OEeTeKTOpOoB U Ha-
YYHO-MUCCNeaoBaTenbCkuM pa3paboTkaM, B OOWH MPOEKT.
Y4yeHbin coBeT ogobpun pekomeHaaumto MNMKK o npogomke-
Hum npoekta ATLAS Ha nepvog 2021-2023 rr. ¢ nepBbiM
NPUOPUTETOM.

The Scientific Council recommended that the JINR
Committee of Plenipotentiaries consider the presented
draft as a basis and asked the JINR Directorate to continue
work on strategic planning towards developing the Seven-
Year Plan for 2024—2030 taking into account the opinion of
the Member States and defining precisely their participa-
tion in major research projects and the required human and
material resources.

Initiative of IUPAP. The Scientific Council took note
with interest of the report “International Year of Basic
Sciences for Development in 2022: Status and prospect”
presented by M. Spiro, President of the International Union
of Pure and Applied Physics (IUPAP) and member of the
JINR Scientific Council.

The proposal for the International Year was devel-
oped by IUPAP, with the encouragement and support of
UNESCO, the International Science Council and its many
members and partner institutions including the International
Union of Pure and Applied Chemistry. The Scientific Council
recommended that JINR actively support this initiative.

Recommendations in Connection with the PACs.
The Scientific Council supported the recommendations
made by the PACs at their meetings in January—February
2020, as reported at this session by . Tserruya, Chair of
the PAC for Particle Physics, M. Lewitowicz, Chair of the
PAC for Nuclear Physics, and D.L.Nagy, Chair of the PAC
for Condensed Matter Physics. The Scientific Council re-
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quested the JINR Directorate to consider these recommen-
dations while preparing the JINR Topical Plan of Research
and International Cooperation for the year 2021.

Particle Physics. Noting with satisfaction the installa-
tion of the magnets of the Booster synchrotron in the ring
and the beginning of commissioning work, the Scientific
Council supported the active preparatory work for starting
the collider assembly: test of the RF1 system and prog-
ress in the serial production of the collider magnets. It ap-
preciated the openness of the report on the infrastructure
developments at VBLHEP pointing out at sources of delay
in civil construction and suggesting the need to revise pro-
curement procedures.

The Scientific Council welcomed the efforts of the
MPD collaboration to develop the detector elements with
a view to completing the first stage of the detector con-
struction and commissioning by 2021. It appreciated the
ongoing efforts of the BM@N team toward completion of
the experimental set-up for the heavy-ion run in 2021.

The Scientific Council appreciated the progress made
by the JINR group in fulfilling its obligations in the ATLAS
upgrade project, in particular the continuation of mass pro-
duction of the MicroMegas chambers for the New Small
Wheel of the Muon spectrometer. It joined the PAC in re-
iterating its recommendation to the JINR Directorate to
consider unifying the two projects, one devoted to physics
analysis and operation and the other focused on detector
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Y4YeHbIn COBET BbICOKO OLeHun ycunus rpynnsl OVAN
B akcnepumeHTe ALICE no cdusnueckomy aHanmsy ¢oTo-
POXAEHMS NErknx BEKTOPHbIX ME30HOB B ynbTpanepude-
pudecknx ctonkHoseHusx Pb—Pb u, Bnepsble, eMTOoCKO-
NUYECKUX KOPPENALUA UAEHTUYHBIX 3apsKEHHBLIX KAOHOB
B CTONKHOBeHMAX p—Pb npwu aHeprum \/% =5,02 TaB.
OTmMeTVB BKIag rpynnbl B NOAOEPXKKY U pasBUTME aHamnu-
3a GRID-ALICE B OUNAWN 1 B MmogepHusaLmo hOTOHHOIO
CreKkTpoMeTpa, YyeHbli COBET Npu3Ban Hapawimeatb 3Tu
yeunust u nogaepxan npocbOy MKK o Tom, 4Tobbl rpynna
npeacTaBuna Ha creayoLlein ceccum nogpobHbI noaTan-
HbIV NNaH ceoewn Byaylien AesTENbHOCTY.

Y4YeHbI COBET MPUHAN K CBEAEHMIO BKMag rpynnbl
OUAN B akcnepumeHTe CMS B nouck LOMOMHUTENbHbLIX
KanMbpoBOYHbIX OO30HOB U AOMONMHUTENbLHbLIX U3MEPEHNIA
B QUMIOOHHOM KaHare, a Takke HegaBHWe pesynbraTtbl no
NomCcKy AOMONHUTENbHbLIX 6030HOB Xurrca, pacnagarLmnx-
csi Ha napy b-KBapKkoB M MIOOHbI. YUYeHbIi COBET BbICOKO
oueHnn paboTbl, BbIMOSIHEHHbIE TPYNMOM B pamkax nep-
BOro 3dTana npoekTa MoAepHM3auun Aetektopa, paboTy
KOMMbIOTEPHLIX LleHTpoB Tier-1 n Tier-2 n pernoHansHOro
onepaumoHHoro ueHtpa CMS.

Y4YeHbln COBET C YAOBMETBOPEHWEM OTMETUI, 4TO
pekomeHgauun KK yyacTtHukam skcnepumeHta NAG64
no ynydyweHuto cootHowenus FTE Kk uncny y4acTHUKOB,
NPVBMEYEHNIO CTYOEHTOB M Y4acTUo B aHanu3e OaHHbIX
MOMHOCTbIO YYTEHbI B UX NEPECMOTPEHHOM NPEAIOKEHUN.
YyeHblln coBeT ogobpun pekomenaaumio NKK npogonmxkuntb
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yyactne OUAN B npoekte NA64 Ha 2021-2023 rT. ¢ nep-
BbIM MPUOPUTETOM.

Y4YeHbI COBET OTMETUI, YTO NEPECMOTPEHHOE Npea-
noxeHne no akcnepumeHTy FASA He oTBevaeT Ha KpuTu-
Yeckue 3aMevaHusi, BbiCKazaHHble Ha NpeablayLlen ceccum
MKK. ABTopbl He npeacTaBunu ybeguTenbHbIX apryMeH-
TOB, AokasbiBawwmx, Yto FASA saBnsieTca OeTeKTopom,
CNoCcobHbIM paspeLlnTb OTKPbITHIA BOMPOC O Mpouecce
mynsTucparmeHtauun. Kpome toro, aetektop FASA nme-
€T OrpaHVyeHHble BO3MOXHOCTM A1 NMOMHON PEKOHCTPYK-
unn cobbITUS B 4TT-reoMeTprmn. YUeHbIN COBET Noaaepan
pekomeHaaumto MKK oTknoHnTe npoekt FASA.

lMpn3HaBas Hay4Hyl 3HAYMMOCTb U3YYEeHUs NpoLec-
COB HapyLLeH/s apomMaTa 3apsbKkeHHbIX NIENTOHOB ANsi Mo-
ncKa HoBOM (PU3NKM, YUeHbI COBET BbICOKO OLEHWI BKNaA
OUAN B akcnepumeHTbl Mu2e, MEG-Il 1 COMET. YuyeHbin
coset cornacuncs c MNMKK B Tom, 4to yyacTtve B Tpex pas-
HbIX 9KCMEpPUMEHTaXx, KOHKYpUpYHLMX Mexay coboun,
C OYeHb MOXOXUMW HayYHbIMU LeNsMy He SBMnsieTcs nor-
HOCTblO OnpaBAaHHbIM, nogaepxan npeanoxexue MKK co-
CpPenoTo4UTb YCUIUSA U PECYPCbI HA OOHOM 3KCMEpPUMEHTE
N pekoMeHZ0Bar yTBEPAUTL MPOEKT C TPEMS IKCMEPUMEH-
Tamu Ha OfUH rof.

SldepHasi hu3uka. Y4eHblli COBET OTMETUI, YTo J1labo-
patopusi HeMTPOHHOW pumaunkn num. V. M. dpaHka obnagaet
XOpOLLEN NEPCNEKTUBON AaNbHENLLEro pa3BUTUS Hay4YHON
nporpamMmmbl NO CreayLWUM HanpaeneHusaM: nccneaoBa-
H/Me KBaHTOBO-MEXaHUYECKUX SIBMEHUIN C YNbTPaxonogHbl-
MW 1 XONOAHBbIMU HENTPOHaMU, U3yYeHNe CBONCTB HENTPO-

upgrade and R&D, into a single one. The Scientific Council
endorsed the PAC’s recommendation on continuation of
the ATLAS project for the period 2021-2023 with first pri-
ority.

The Scientific Council appreciated the efforts of the
JINR team in the ALICE experiment in physics analysis
concerning the photoproduction of light vector mesons in
ultraperipheral Pb—Pb collisions and, for the first time, the
identical charged kaon femtoscopic correlations in p—Pb
collisions at the energy of /s,y =5.02 TeV. Noting the
group’s contribution to the maintenance and development
of the GRID-ALICE analysis at JINR and to the photon
spectrometer upgrade, the Scientific Council encouraged
further increase of these efforts and supported the PAC’s
request that the group submit at the next PAC meeting a
detailed plan of its future activities with milestones.

The Scientific Council took note of the contribution of
the JINR group in the CMS experiment to the search for
extra gauge bosons and extra dimensions in the dimuon
channel as well as the recent results on searches for extra
Higgs bosons decaying into pairs of b quarks and muons.
It commended the work carried out by the group in the
Phase 1 upgrade project, in the operation of the Tier1 and
Tier2 computer centres as well as in the CMS Regional
Operation Centre.

The Scientific Council noted with pleasure that the
action plan previously requested from the participants of
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the NA64 experiment to improve the ratio of FTE to partic-
ipants, to attract students and to get involved in data anal-
ysis, was satisfactorily addressed in their revised proposal.
The Scientific Council endorsed the PAC’s recommenda-
tion to continue JINR’s participation in the NA64 project for
2021-2023 with first priority.

The Scientific Council noted that the revised propos-
al of the FASA experiment had not answered the criticism
raised at the previous PAC meeting. The authors have not
convinced the PAC that FASA is a detector capable of re-
solving the open questions of the multifragmentation pro-
cess. Furthermore, the FASA detector has limited capabili-
ty in measuring the full event in 41T geometry. The Scientific
Council seconded the PAC’s recommendation to reject the
FASA project.

Recognizing the scientific merit of the charged-lepton
flavor violation processes as probes for new physics, the
Scientific Council appreciated JINR contributions to the
experiments Mu2e, MEG-Il and COMET. The Scientific
Council concurred with the PAC that participation in three
different experiments with very similar scientific goals and
competing with each other was not fully justified. It sup-
ported the PAC’s proposal to focus effort and resources on
one single experiment and recommended approval of the
project with the three experiments for only one year.

Nuclear Physics. The Scientific Council noted that
the Frank Laboratory of Neutron Physics has good pros-
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Ha, U3yYyeHne SaepHbIX peakuuin, Bbl3BaHHbIX HEMTPOHaMK,
W NpUKNagHble nccnegoBaHus C UCNONb30BaHMEM METOA0B
SAEpPHOV (hM3nKM B pamkax Tembl «/lccnemoBaHus B3au-
MOAENCTBUS HENTPOHOB C SApPaMn U CBOWCTB HENTPOHA».
Y4eHbIln COBET pekoMeHoBar, YToObl MPUOPUTETLI B 3TOWN
Teme Obinu ny4ie chokycupoBaHbl. B yactHocTu, ocoboe
BHUMaHWE crielyet yaenuTb pa3paboTke KMYeBbIX TEXHO-
NOrniA Ans HOBOTO UCTOYHMKA HENTPOHOB.

Y4eHbIn COBET BbICOKO OLeHUN pasBuTue pabor, cBs-
3aHHbIX ¢ ycTaHoBko WPEH, n pekomeHgoBan Gonee
aKTMBHO UCMonb3oBaTb BblBeAeHHble nydykn WPEH ang
npoBeaAeHns kak PyHOAMEHTanbHbIX, Tak U NpUKNagHbiX
UCCNefoBaHWi C LENbo MakcumanbHO 3 dEKTUBHOIO NC-
nonb30BaHNsA BpeMeHW paboTbl yCTaHOBKM.

Y4yeHbin coset pasgenvn mHeHue KK o Tom, yTo pa-
060Tbl Mo MogepHu3auun yckoputens 3-5 B JIHO aens-
l0TCA BaHbIMW. [1py NOArOTOBKE 3TOro MpoekTa crnepyet
YETKO ONpeaennTb NPOEKTHbIE XapaKTePUCTUKN YCKOpUTE-
Nnsi B COOTBETCTBUM C NPUOPUTETAMU PaCLUMPEHNS HAYYHOW
nporpamMmmbl, @ Takke TLWaTenbHO pacCMOTPETb ABa Bapu-
aHTa: MoAepHM3auumio cyllecTBytoLlero yckoputens -5 um
MOKYMKY HOBOIO YCKOPUTENSA C YYETOM PUCKA, CBA3AHHOTO
C npegiaraeMbiM OOHOBNEHUEM UCCIEL0BaTENLCKOM 6asbl
nabopatopwuu.

OcHOBHOV Uenbio paboT no dabpuke CBEPXTSKENbIX
anemeHToB JIAP B 2019 r. Obin1 BBOA B SKCNyaTaLuMio Lm-
knotpoHa [LI-280, Bkntoyas nomnyveHue Bcex Heobxoau-
MbIX pa3peLleHnii Ha paboTy 1 BbIBOA MYYKOB TSHKEMbIX MO-
HOB C NMpPOeKTHbIMU napameTpamu. OduumansHbIn 3anyck

- L
SESSION OF THE JINR SCIENTIFIC COUNCIL

uMKnoTpoHa coctosncs 25 mapta 2019 r. BeiBegeHsb! nyyku
noHoB 12C, 40Ar, 48Ca 1 84Kr ¢ MHTEHCUBHOCTSIMW HECKOSb-
KO MuKpoamnep B nepecyeTe Ha yacTuubl (MKA yactuu).
B 4aCTHOCTM, MHTEHCMBHOCTL YCKOPEHHbIX MOHOB 48Ca ne-
pen MuLleHbto npeBbicuna 5 MKA yactuu. [NonHasa addek-
TUMBHOCTb yCKOpeHus yacTtuy, gocturma 51 %.

C6opka 1 Hanazka HOBOrO ra3oHarnofIHEHHOro cena-
patopa MHC-2 3aBepLueHbl, BbINOMHEHbI TECTOBbLIE 3KCME-
puMeHTbI ¢ nyukamu 49Ar n 48Ca, koTopble Bbinmn npoTpac-
CMpOBaHbl [0 cenapaTtopa, PacroioXEHHOro B 3KCnepu-
MEeHTanbHOM 3arne. OKCMepuMeEHTbl Moka3anu Xxopollee
nogaeneHne oHoBbIX cobbiTuiA. [poBeaeHbl aKcnepu-
MeHTbI Ha nydke 48Ca ¢ mulleHsimm €<TYb, 174Yb 1 206pp,
rMaBHOW LIENblO KOTOPbIX SIBMAANOCH OonpeaeneHve TpaHc-
Muccum cenapaTopa, a Takke CTOMKOCTU MULLeHen npu 06-
NyYeHUUN BbICOKOMHTEHCUBHBLIMU NMyYKamMy TSXKENbIX NOHOB.
CuHTes nsotonos Mc B peakuum 48Ca + 243Am 6yneT nep-
BOW TECTOBOMW peakumen AN MonyyYyeHUs CBEpPXTSXKEenblX
a4ep. YYeHblh cOBET pekomeHgoBan aupekuumn JIAP kak
MOXHO ObICTpee 3aBepLUNTb TECTOBblE IKCMEPUMEHTbI U
HayaTb peanu3auuio 3KCNepMMeHTarbHOM Nporpammbl Ha
abpuke CT3.

CvHTe3 aTOMHbIX SiAep B peakuMsiX MHOFOHYKITOHHbIX
nepegay ¢ 4McrioMm npotoHoB A0 Z =102 Ha kuHematu-
yeckux cenapartopax SHIP (GSI) u SHELS (JIAP OUAN)
nokasar, 4YTo 3TU peakLumn MOXXHO paccMaTpuBaTh Kak asb-
TEPHATUBHbIVA NYTb NOMYYEHUsI CaMbIX TSKEMbIX HENTPOH-
Ho-o6oraLleHHbIX sigep CTO. YueHblli COBET OXMAAET, Y4TO
UCCNeAoBaHNsS peakLMili MHOTOHYKMOHHBIX nepeaad nosy-

pects for further development of scientific work in the fol-
lowing areas: research of quantum-mechanic phenomena
with ultracold and cold neutrons, study of properties of the
neutron, study of nuclear reactions induced by neutrons,
and applied research using nuclear physics methods under
the theme “Investigations of Neutron Nuclear Interactions
and Properties of the Neutron”. The Scientific Council rec-
ommended that the priorities of this theme be better fo-
cused. In particular, special attention should be given to
the development of key technologies for the new neutron
source.

The Scientific Council appreciated the development of
activities related to IREN and encouraged an active use of
the extracted beams both for basic and applied research in
order to make more efficient use of the facility’s operating
time.

The Scientific Council concurred with the PAC that
work on modernization of the EG-5 accelerator at FLNP
is important. In preparing a full proposal for this project,
expected accelerator specifications should be clearly iden-
tified in accordance with the priorities of expanding the re-
search programme. Also, two options should be carefully
compared: modernization of the present EG-5 accelerator
or purchase of a new accelerator, taking into account the
risk associated with the proposed upgrade.

The main goal of the FLNR Factory of Superheavy
Elements in 2019 was to commission the DC-280 cyclo-
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tron, including obtaining all necessary permits for work
and the production of heavy-ion beams within the design
parameters. The operation of the DC-280 cyclotron was
officially started on 25 March 2019. Beams of 12C, 40Ar,
48Ca and 84Kr with intensities of a few particle microam-
peres (ppA) were extracted. In particular, the intensity of
accelerated 48Ca ions exceeded 5 puA. The acceleration
efficiency reached 51%.

The installation and commissioning of the new gas-
filled separator GFS-2 was completed, test experiments
were conducted with beams of 40Ar and 48Ca which were
delivered to GFS-2 situated in the experimental hall. The
experiments showed excellent background event suppres-
sion. Experiments with 48Ca beams and targets of natYb,
174YDp, 170Er, and 206Pb were carried out; the main goal was
to determine the separator’s transmission and target sta-
bility when irradiated with high-intensity heavy-ion beams.
Synthesis of Mc isotopes in the 48Ca + 243Am reaction will
be the first test reaction for the production of superheavy
nuclei. The Scientific Council recommended that the FLNR
Directorate complete the test experiments as soon as pos-
sible and start implementation of the experimental pro-
gramme at the SHE Factory.

The observation of nuclei produced in multinucle-
on transfer (MNT) reactions with proton numbers up to
Z =102 at the separators SHIP (GSI) and SHELS (FLNR,
JINR) showed that these reactions could be considered as
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yaT cBOe pas3BuTUE Nocrne MOL4epPHMU3aLUN LIMKIOTPOHHOIO
komnnekca Y-400, rge Takke nnaHUpyeTcs nornyyqTb ypa-
HOBBIN MYYOK JOCTATOYHON NHTEHCUBHOCTM.

Qdu3uka KOHOEHCUpPOBaHHbIX cped. Y4eHblh COo-
BET C Y[OOBMETBOPEHMEM OTMETWUN ycnexu B paspaboTke
koHuenuun OUWH-IV — 6yayuiero MCToYHMKa HENTPOHOB
OUAN. TKK no curanke KoHAEHCUPOBaHHLIX cped Obinu
[OeTanbHO PacCMOTPEHbI ABE anbTepHATUBHbIE KOHLEMNLNK:
MMMYNbCHbIA HENTPOHHbIN peakTop MBP-3 ¢ akTuBHON
30HOM M3 237Np 1 ynpasnseMblil YCKOPUTENeM UCTOUHUK
HENTPOHOB C aKTUBHON 30HON U3 PuO,, obecneymBatoLnii
KO3 PULMEHT pa3MHOXEHNST HEMTPOHOB nopsaka 20-50.
O6a BapuaHTa OblNn NpegMeToM NpeanpoeKkTHON npopa-
60TkM B HayuHo-nccrnenoBaTennbCkoOM M KOHCTPYKTOPCKOM
WMHCTUTYTE 3HeprotexHukn um. H. A. lonnexans (Mocksa).
CpenaHHasi B pamkax 3Tou npopaboTku UToroBasi PeKo-
MEHAAUWsi, OCHOBaHHAsi Ha KPUTEPUSIX OOCTMKUMOCTU
HEeOBXOAUMBIX XapaKTePUCTUK HEMTPOHOB, SAepHON 6e3o-
NMacHOCTU, CITOXXHOCTW NPOEKTUPOBAHMS, CPOKOB U Mpeano-
naraemMbix 3aTpart, 3aknioyaeTcs B BbibOpe BapuaHTa nMm-
NynbCHOMO HENTPOHHOro peaktopa UBP-3 ¢ Tonnmesom 13
NpN. 3ToT BapnaHT 6bin n36paH B kayecTBe paboyein KOH-
uenumu ana cosganua ANH-1V, n B JIH® 6bina paspaboTa-
Ha nogpobHas JopoxHasa kapTa no peanusauum OUH-IV.

Bmecte ¢ Tem YueHbli coBeT pasgenun 03aboyeH-
HocTb KK B OTHOLIEHMM ypOBHEN hOHA HOBOWM YCTaHOB-
Kn, obpaliasi BHUMaHWE Ha WUCKIYUTENBHYI0 BaXXHOCTb
poctmkenns Ha MIBP-3 n ero cnektpomeTpax (OOHOBbIX
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3HAYEHW, COOTBETCTBYHOLIUX MyYLUMM MNpMMepamM MUpo-
BOW MPaKTUKN.

Y4YeHbI COBET Takke OTMETWUN Hayano COTpyaHUYe-
ctBa OVAM ¢ BbICOKOTEXHONMOMMYECKUM Hay4YHO-MCCre-
[oBaTenbCkUM UHCTUTYTOM HEOpPraHWYeckux marepuarnoB
um. A.A.Bbouapa (Mockea), HaLeneHHoro Ha pas3paboTky
[OPOXHOW KapTbl MO U3rOTOBMEHUI0 PEaKTOPHOro TONMnBa
13 NpN.

Y4yeHbin coBeT opobpun Gonblioe KOnMyecTBO Ha-
YUYHbIX pe3ynbTaToB M HOBble MeToauveckue paspabor-
kv B obnactu ur3nkM KoOHOEHCUpOBaHHbLIX cpen Ha LAY
MBP-2 B 2019 1. Hapsagy c MNMKK Y4yeHbIn coBeT cunTaeT ae-
SATENbHOCTb, HAMPaBMEHHYI0 HA MOAEPHU3aLMIO CMEKTPO-
meTpoB MBP-2, BaxHoW Ons obecneyvyeHnsi KOHKYpPEeHTO-
CnocobHoCTM Hay4YHom nporpammbl JIH® kak B oTHOLIEHUN
npenocTaBneHns BO3MOXHOCTEN ANS BHELLHUX NOMb30Ba-
Tenen, Tak u Ansi pacumpeHns obnactu nccnegoBaHuii.

Y4yeHbIln coBET 0fobpun perynspHoe OTCrexuBaHue
co cTopoHbl MKK cocTosiHust uccrnegoBaHuii B o6nactu He-
ynpyroro paccesHus HentpoHos Ha VAY UBP-2 n npea-
ctaBneHne Ha ceccusax MNKK aHanuTuyecknx AoknagoB o
COBPEMEHHbIX TEHAEHUMUSIX B HENTPOHHOW CNEKTPOCKONUM
N COCTOSIHUM CNEKTPOCKOMUMN HEYMPYroro paccesiHusa Hen-
TpoHOB B JIH®. Y4eHbIn COBET MpPUHAN K CBEAEHWIO 3a-
kntoveHue MKK o Tom, 4To ABa pacCMOTPEHHbIX Ha CECCUm
MKK cnekTpomeTpa 6onee He yooBneTBopstoT TpeboBaHm-
sIM YacTu nornb3oBaTenen. B cBA3M ¢ 3TM YueHbli coBeT
nogaepxan paboTbl MO MOArOTOBKE K OTKPBITUIO MpOeKTa
pa3paboTKkn HOBOrO CMEKTPOMETPAa HEeYynpyroro paccesiHns

an alternative pathway to extend the nuclear chart towards
the heaviest neutron-rich nuclei. The Scientific Council ex-
pects that investigations of MNT reactions will highly bene-
fit from the upgrade of the U400 cyclotron complex, where
it is also planned to produce a uranium beam of sufficient
intensity.

Condensed Matter Physics. The Scientific Council
was pleased with the progress in developing the concept
of DNS-IV — the future neutron source for JINR. Two al-
ternative concepts of DNS-IV were considered in detail by
the PAC for Condensed Matter Physics: a pulsed neutron
reactor IBR-3 with 237Np core and an accelerator-driven
spallation neutron source with PuO, core providing neu-
tron multiplication factor of about 20-50. Both options had
been the subject of a feasibility study at the N.A. Dollezhal
Research and Development Institute of Power Engineering
(Moscow). The final recommendation made within this
study and based on such criteria as achievable neutron
characteristics, nuclear safety, engineering complexity,
timeline and estimated costs is to choose the option of the
pulsed neutron reactor IBR-3 with NpN fuel. This option
was selected as the working concept for further develop-
ment of DNS-IV, and a detailed roadmap was developed
by FLNP to implement DNS-IV.

At the same time, the Scientific Council shared the
PAC’s concern about the background levels of the new fa-
cility and drew attention to the crucial importance of achiev-
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ing background values at IBR-3 and its instruments corre-
sponding to the world-best practice.

The Scientific Council also took note of the beginning of
JINR’s cooperation with the A.A. Bochvar High-Technology
Research Institute of Inorganic Materials (Moscow) aimed
at developing a roadmap for fabrication of NpN reactor fuel.

The Scientific Council appreciated the wealth of sci-
entific results and new instrumentation developments in
the field of condensed matter physics at IBR-2 in 2019. It
concurred with the PAC that the activities focused on the
upgrade of the IBR-2 instruments were important for pro-
viding competitive opportunities for realization of the FLNP
scientific programme to the external users and for expand-
ing the research areas.

The Scientific Council welcomed the regular follow-up
by the PAC of the inelastic neutron scattering research at
IBR-2, also the presentation of analytical reports to the PAC
on the current trends in neutron spectroscopy worldwide
and on the status of inelastic neutron scattering spectros-
copy at FLNP. The Scientific Council took note of the PAC’s
conclusion that the two reviewed spectrometers no longer
satisfy the requirements of some users. In this regard, the
Scientific Council supported the preparatory work towards
opening the new project of developing a new inelastic neu-
tron scattering spectrometer and expects that a detailed
proposal for this new project will be presented at a future
PAC meeting.
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HEVTPOHOB U OXMAAeT, YTo AeTanbHOe NpeariokeHne no
HOBOMY MpoekTy ByaeT npeacTtaBneHo Ha oaHOW 3 byay-
wmx ceccum MKK.

YUeHbI COBET MNPUHAN K CBEOEeHUI WHopmauuto
0 CcOo34aHuM YCTaHOBKM HEMTPOHHON paguorpadumn 1 ToMo-
rpadummn Ha peaktope BBP-K NHcTuTyTa aaepHon dounsmkm B
Anma-Arte (KaszaxcTtaH) B cotpyaHuyectse ¢ JIH® v pesynb-
TaTbl 9TOW AEeATENbHOCTU, pa3genve pekomerngaumto MNMKK
HayaTb peanusauuto NpeanoXXeHHoON nuccrnenoBaTenbCKon
nporpammbl.

OTmeTMB ycneluHoe 3aBepLueHue npoekTta «Co3naHue
OTKPbITOM MHOPMAaLIMOHHO-06pa3oBaTenbLHON cpeabl A5
NOAAEPKKA NMPUOPUTETHBIX HaMpaBreHUn MccrnegoBaHui
B obrnactu Hayk O mMartepuanax U CTPYyKType matepum»,
Y4yeHblh coBeT nogaepxan pekomerngaumnio MNKK oTKpbITh
HOBbIN nNpoekT «OTKpbITass MHgopMaLMoHHO-06pa3oBa-
TenbHasa cpefa NoaaepXku yHaaMeHTanbHbIX U NpyKnag-
HbIX MYMbTUAMCUMMIIMHAPHBLIX uccnegoBaHun B OUAU»
0N BbIMNOMHEHMA B pamkax Tembl «OpraHusauus, noa-
OepXka W pasBuTUEe nporpammbl MOAFOTOBKWM KaapoB
B OUNAN» Ha 2021-2023 rT. YunTbiBasg noTeHLman HoBOro
npoekTa, YYeHbli COBET CUMUTAET, YTO €ro BbINOMHEHWNE No-
MOXET NpMBMeYb HOBOE MOKOSIEHME UccneaoBartenei B Ha-
yyHble rpynnsl OVAN.

O6wue eonpochkl. Y4YeHblh COBET HaCTOATENbHO
nogaepxusaet pekomeHgauuto MNMKK no sgepHon ¢usu-
Ke 0 TOM, YTOObl BCce NpeasioKeHusi No HOBbIM MPOeKTaM,
a Takke No NPOANEHMIO TEM U NPOEKTOB CoAaepanu norn-
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HY0 MHOPMaLMIO O HEOOXOANMBIX (PMHAHCOBBIX U Kaapo-
BbIX pecypcax 1 SWOT-aHanus.

Hoknadbl MonoObIX y4YeHbIX. Y4eHblli COBET C WH-
TepecoM 3acnyLian oKnagbl MonoAbiX Y4eHbIX, KOTopble
ObinM BbIOpaHbl NPOrPaMMHO-KOHCYNBTATUBHBIMU  KOMU-
TeTamMu Onsi NpeacTaBrneHnst Ha AaHHoW ceccun: «[letek-
TMPOBaHUE HENTPUHO OT CBEPXHOBbLIX B PEXMME pearnbHo-
ro BpemeHuny», «M3yyeHune nsotonos No c ncnonb3oBaHvem
netektopHon cuctembl GABRIELAY», «HENTpOHHbIM akTu-
BaLMOHHBIN aHanm3 Kak MHCTPYMEHT A1 OLEHKM Hakonne-
HWUS HaHoyacTuy cepebpa B opraHax camMoK MbILLEn U nx
notomctea» u bnarogaput goknagumkoB A.C. Lewykosa
(J1Ar), A.A.KysHeuoy (TAP) n WN.3uHbkoBckyto (JTHD)
COOTBETCTBEHHO. Y4eHblii coBeT OyaeT MnpuBETCTBOBATbL
nofgo6Hble n3bpaHHble Aoknaapl B OyayLiem.

Harpapgbl. YueHbIn COBET nogaepxan npeasioxeHne
oupektopa OMAN B.A.MaTBeeBa 0 BblABWKEHMM Ha Npe-
muto Komutera nonmHOMOuHbIX npeactasutenen OUAN
KOmnnekTuea coTpyaHuKoB JlabopaTopun SaepHbIX peakumi
um. I H.®neposa noag pykosoacteom HO. L. OraHecsHa
3a ugeto, pa3paboTky U yCrneLlHyl peanusaumio Npoek-
Ta YCKOPMUTENBHOro Komnnekca habpukn CBEPXTSBKENbIX
3NEMEHTOB, KakK KPYMHOro AOCTUXEHUS B CO34aHWUM Hay4-
HO-MccnegoBaTenbCKon nHgpacTpykTypbl OMAN mupoBso-
roO YPOBHsI, B pe3ynbrate Yero OTKpPbIBATCH YHUKarbHbIe
BO3MOXHOCTY B AarbHenLleM pa3BUTUM OAHOIO 13 OCHOB-
HbIX HaMpaeBneHun Hay4Hon nporpammbl OUNAN — cuHTe-
3a 1 U3y4EeHUs1 CBOMCTB HOBbIX CBEPXTSKENbIX 31IEMEHTOB.

The Scientific Council took note of the information
about the development of a neutron radiography and to-
mography facility at the WWR-K reactor of the Institute of
Nuclear Physics in Almaty (Kazakhstan) in collaboration
with FLNP, and the results of this activity. It shared the
PAC’s recommendation on the beginning of implementa-
tion of the proposed research programme.

Noting the successful completion of the project “Deve-
lopment of an open information and educational environ-
ment to support research priorities in material science and
structure of matter”, the Scientific Council supported the
PAC’s recommendation on the opening of a new project
“Open information and educational environment for sup-
porting fundamental and applied multidisciplinary research
at JINR” for 2021-2023 within the theme “Organization,
Support and Development of the JINR Human Resources
Programme”. Given the potential of the new project, the
Scientific Council believes that its implementation will help
attract a new generation of scientists to the JINR research
teams.

Common Issues. The Scientific Council strongly
supported the recommendation of the PAC for Nuclear
Physics that all proposals for new projects and requests
for extension of themes or projects contain full information
on required financial and human resources and a SWOT
analysis.
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Reports by Young Scientists. The Scientific Council
followed with interest the reports by young scientists, se-
lected by the PACs for presentation at this session: “Real-
time detection of supernova neutrino signal”, “Study of No
isotopes with the GABRIELA array”, and “Neutron activa-
tion analysis as a tool for tracing the accumulation of silver
nanoparticles in tissues of female mice and their offspring”,
and thanked the respective speakers: A.Sheshukov
(DLNP), A. Kuznetsova (FLNR), and I. Zinicovscaia (FLNP).
The Scientific Council welcomes such selected reports in
future.

Awards. The Scientific Council supported the pro-
posal by JINR Director V. Matveev to nominate the team of
staff of the Flerov Laboratory of Nuclear Reactions under
the leadership of Yu.Oganessian for the Prize of the JINR
Committee of Plenipotentiaries for the idea, development
and successful realization of the project of the accelerator
complex of the Factory of Superheavy Elements as a major
achievement in building JINR’s world-class research infra-
structure, which opens unique opportunities for promoting
one of the main areas of the JINR research programme —
the synthesis and study of properties of new superheavy
elements.

The Scientific Council approved the Jury’s recom-
mendations presented by JINR Director V. Matveev on the
award of the N. Bogoliubov Prize:




CECCHUA YYEHOIO COBETA ONAN

Y4YeHbIn COBET yTBEPAUN peLLeHre Xiopu, NpeacTas-
nexHHoe gupektopom OUVAU B.A.MartBeeBbiM, O MPUCYXK-
AeHun npemun M. H. H. Boronto6osa:

— [.WN.KasakoBy (OUAWN) 3a Bblgatoimics Bknag
B pa3BMTWE KBAHTOBOW TEOPWM NOMs, TEOPUM NEPEHOPMU-
POBKM M PEHOPMIPYMIbl, PACKPbIBAIOLMX NEPEHOPMUPO-
BOYHbIE CBOWCTBA CyNepCMMMETPUYHBLIX TEOPWIA Nons, 3a
nuoHepckne paboTbl MO MHOMOMETNEBbLIM BbIMUCIIEHUSM
B KBQHTOBOW TEOPUN MONS;

— [am TxaHb LLoHy (KagaHoBckuI LeHTp TeopeTuye-
ckon cpmsmkm Yukarckoro yHueepcuteTa, CLUA) 3a goctu-
XeHus B 0brnactu KBaHTOBOW XPOMOAMHAMUKM, NMPUIoxe-
HWUIA TEOPUW CTPYH W AyanbHOCTM Mexady KanmbpoBOYHOM
Teopuer Nons v rpaBuTaumMen, 3aTparmBarLme OCHOBHbIE
BOMPOCbI CUITbHO B3aUMOAENCTBYIOLMX CUCTEM MHOIMX
Ten, 3a HoBaTopckue paboTbl MO TPaHCMOPTHLIM KO3 du-
LUMeHTaM, TakUM Kak BA3KOCTb U NMPOBOANMOCTb, U MO CUMb-
HO CBSI3aHHbIM TPEXMEPHbBIM KarnMbpOBOYHbIM TEOPUSIM.

Y4eHbl COBET yTBEPAUI PELLEHME XIopU, NpeacTas-
nexHoe npepcegatenem >xopu A.T. OnblUeBCKAM, O Mpu-
cyxgeHun npemun um. B.M.ToHTekopo ®.[xaHOTTH
(LLEPH) 3a Begywumii Bknaa B aKcnepuMeHTarbHble uccre-
[OBaHus (byHAAMEHTanbHbIX B3aUMOAENCTBUA U OTKPbI-
Tne 6030Ha Xurrca.

Y4YeHbIl COBET YTBEpPAWIT PELUEHUE Xopw, npea-
cTaBneHHoe Buue-anpektopom OUAN B.1O. apkoBbim,
O npucyxgeHun exerogHelx npemun OUAW 3a nydwme
Hay4HO-MccrneaoBaTenbCkue, Hay4YHO-METOANYECKME N Ha-
YYHO-TEXHMYECKME NpUKIaaHble paboThbl.
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Y4yeHbIln coBeT nosgpasun cotpyaHuka JIH® ns Moh-
ronun L. LlortcarixaHa ¢ ycneLwuHomn 3awmnTon guccepraumm
Ha COMUCKaHWe y4eHoW CcTeneHu kaHaupata usmko-ma-
Tematnyeckmx Hayk B OMAW n ¢ BpydeHnem nepsoro au-
nnomMa KaHguaarta HayK, BblAaHHOrO Ha OCHOBaHUK npasa
OUAN camocTosATENBHO NpUCYXOaTb YYEHbIe CTEMEHM.

Bbi6opbl, yTBepXAeHue B OOMKHOCTAX, 06 bsABMe-
HUe BaKaHCUW B gupekumax nadoparopumn OUAN. Yue-
Hbii coBeT nsbpan C.UN.Cnagopyyka aupektopom Jlabopa-
TOopUKn AaepHbIX peakumn um. I H. dneposa (J1AP) cpokom
Ha NATb neT. YyueHbli coBeT nobnarogapun C.H. Amutpue-
Ba 3a ycreLuHyto paboTy, NpoaenaHHyto B Ka4ecTBe OUPEK-
Topa aToin nabopaTtopum.

YyeHbI coBET 00bSABMN BakaHCUM Ha JOIMKHOCTY 3a-
mecTuTenen gupektopa JIAP. YTBepxaeHne B JOMKHOCTAX
COCTOWTCH Ha CrneayoLlet ceccum Y4eHoro coBeTa B CeH-
Ta6pe 2020 .

Y4yeHbin coset yTBepaun A.B. Bopeiiko n A. B. Yuxosa
B [OOIMKHOCTAX 3amectuTenen aupektopa Jlabopartopuum
pagunaumoHHor 6uonorum (JTIPB) Ao OKOHYaHWSI MOFTHOMO-
ynn gupektopa JIPB A. H. byras.

MpaBuna npoueaypbl Y4eHoro coBeTa. Y4eHbl CoO-
BET 00Cyaun U3MeHeHus, NpeaioXKeHHble paboyer rpyn-
now uneHoB coBeTa B cocTaBe P. LieHosa, M. Banurypckoro,
W.Bunberenbma, B lNonoxeHne o BbIGOpax AMPEKTOPOB
n 06 yTBEpXKAEHUM B [OIMKHOCTSX 3aMecTUTenen Oupek-
TopoB nabopatopuii ONAN, koTopble ABRAOTCS YacTbio
Mpasun npoueaypsbl YueHoro coseta ONAN, n npuHan pe-
LEeHNe NpOJOIMKNTb PAaCCMOTPEHNE MPOEKTA MONMOXEHNS
coBMecCTHO ¢ anpekunen OUNAN Ha cneaytoLen ceccum.

— to D. Kazakov (JINR) for his outstanding contribu-
tions to the development of quantum field theory, renor-
malization theory and renormalization group revealing the
renormalization properties of supersymmetric field theo-
ries; for his pioneering papers on multiloop calculations in
quantum field theory;

— to Dam Thanh Son (Kadanoff Center for Theoretical
Physics, University of Chicago, USA) for his achievements
in the fields of quantum chromodynamics, applications
of string theory and gauge/gravity duality addressing ba-
sic questions in strongly interacting many-body systems;
for his pioneering papers on transport coefficients, such
as viscosity and conductivity, and on strongly coupled
three-dimensional gauge theories.

The Scientific Council approved the recommenda-
tions of the Jury presented by its Chair, A. Olshevskiy, on
the award of the B. Pontecorvo Prize to F. Gianotti (CERN)
for her leading contributions to the experimental studies of
fundamental interactions and to the discovery of the Higgs
boson.

The Scientific Council approved the Jury’s recommen-
dations presented by JINR Vice-Director B. Sharkov on the
award of JINR annual prizes for best papers in the fields of
scientific research, methodology, research and technology,
and applied research.

The Scientific Council congratulated Ts. Tsogtsaikhan,
staff member of FLNP from Mongolia, on the successful
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defence of his PhD thesis in physics and mathematics at
JINR and on the award of the first PhD Diploma issued on
the basis of JINR’s right to independently confer academic
degrees.

Election, Endorsement, and Announcement of
Vacancies in the Directorates of JINR Laboratories. The
Scientific Council elected S.Sidorchuk as Director of the
Flerov Laboratory of Nuclear Reactions (FLNR) for a term
of five years. The Scientific Council thanked S. Dmitriev for
his successful tenure as Director of this Laboratory.

The Scientific Council announced the vacancies of po-
sitions of FLNR Deputy Directors. The endorsement of ap-
pointments will take place at the next session of the Scien-
tific Council in September 2020.

The Scientific Council endorsed the appointment of
A.Boreyko and A.Chizhov as Deputy Directors of the La-
boratory of Radiation Biology (LRB), until the completion of
the term of office of LRB Director A. Bugay.

Rules of Procedure of the Scientific Council. The
Scientific Council discussed the amendments proposed by
the Working Group of its members, R. Tsenov, M. Waligérski,
and |. Wilhelm, to the Regulations for the Election of Di-
rectors and for the Endorsement of Appointments of Deputy
Directors of JINR Laboratories, which are part of the Rules
of Procedure of the JINR Scientific Council, and decided to
continue the consideration of the Draft Regulations togeth-
er with the JINR Directorate at the next session.




NMPEMUUN OUAN 3A 2019 I

3a Hay4HO-UccnegoBaTernbCKMe TeopeTuyeckume pa-
60TbI

lMepesasi npemus
«Teopus rpynn n cummeTtpui. lNpeacrasnexHus rpynn

JIn v anre6p Nu. Mpunoxexuns».
Asmopel: A.T1.Ncaes, B. A. Py6akos.

Bmopbie npemuu

1. «M3yyeHme peakumm MHOFOHYKMOHHbLIX nepenad
KaKk mMeToda Mony4YeHUs HOBbIX TSKEMbIX U CBEPXTSHKEMbIX
apaep».

Aesmopei: A.B.Kapnos, B. B. Caiiko.

2. «Ab initio KBaHTOBO-XMMWNYECKNI NOAXOA K U3YHEHUIO
KPUCTanmmM4ecKoro nons 1 KBaHTOBOrO MarHeTM3ma B OKCU-
[ax nepexofHbIX METanoBy.

Asmopesi: J1.A. CropakwmHa, B.HO.Owanxawn, M. Pyne-
ne, . Xosou, M. BaH geH Bpukk.

3a Hay4Ho-uccnepgoBaTenbCckue 3IKCnepuMeHTanb-
Hble paboThbl

lMepebie npemuu

1. «M3amepeHne 3SHepreTMyecKkMx CrekTpoB peakTop-
HbIX aHTUHENTPUHO B NpoekTe DANSS».

Asmopsi: B.B.benos, B.b.bpygaHuH, W.B.XKutHukos,
C.B.Kasapues, A.C.KysHeuos, [.B.Menseges, M.B.®do-
MuHa, E.A. WWeunk, M. B. lLUnpyeHko, HO. A. LLnToB.

2. «[eTanbHoe uccnenosaHue CTpyKTypbl °Be B peak-
umm 3apsigosoro obmera "H(Li, 6Be)n».

Aemopel: B. Xyno6a, J1.B.puropexko, M. C.lonoBkos,
A.B.Topuwkos, C.A.Kpynko, C.U.Cugopuyk, E.H.Hwnkonb-
ckun, . M. Tep-AkonbsiH, A. C. domunues, IN.T. LLapos.

Bmopasi npemus

«M3yyeHne pegkmx u MoOMCK 3anpeLleHHbIX pacrnagoB
3apsKEHHbIX KAOHOBY.

Asmopel: E.A.Tygsosckun, B.[.Kekenngse, O.T.Ma-
auroxuH, M.X.Mwuwesa, HO.K.lMoTtpebeHunkos, C.H.Lka-
POBCKUIA.

3a Hay4yHO-MeToAMYeCKMEe U Hay4HO-TeXHUYeckue
paboThbl

lMepeasi npemus

«PaspaboTka, cosgaHve 1 3anyck B aKChnyaTaumio Lm-
knotpoHa [LI-280 dabpukn ceepxTsaxenbix anemeHToB JIAP
OoUNAN».

Asmopebl: B.H.Tvkan, .I.Tyne6eksaH, C.H.OMutpues,
M. A.NBaHeHko, H.HD.KazapuHos, W.B.KanaruH, H. ®. Ocu-
nos, C.B.lMaweHko, H.H.MyenkuH, B.A. CeMuH.

Bmopsie npemuu

1. «OpurnHanbHbIA MeTog, YBenMyeHus ceetocbopa co
CUMHTUIISIUMOHHBIX OETEKTOPOB BETO-CUCTEMbI 3KCMEpu-
MeHTa Mu2e».

Asmopsbi:  A.M.Aptukos, 0.A.bygaros, W.W.Ba-
cunbes, B.B.Mmarones, H0.WN.OaBbigos, A.B.CumMoHeHko,
lO.H. Xapxees, [l. Yoxenun, 3.K. Obtokc, K. pyn.

2. «CosgaHve nepBOW O4epeamn LeHTparnbHOW TPeKo-
BOW cucTembl ycTaHoBkM BM@N».

Aemopsbi: A.B.lanaBaHoB, C.E.Bacunees, E.M.Ky-
nmw, M.H.KanuwuH, A.M.MakaHbkuH, A.W.Makcumuyk,
C.B. Xabapos.

MPEMANN
PRIZES
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JINR PRIZES FOR 2019
For Theoretical Research Papers

First Prize

“Theory of groups and symmetries. Representations
of groups and Lie algebras. Applications.”
Authors: A.lsaev, V. Rubakov.

Second Prizes

1. “Study of multinucleon transfer reactions as a
method for production of new heavy and superheavy nu-
clei”.

Authors: A.Karpov, V. Saiko.

2. “Ab initio quantum-chemical approach to the
study of the crystal field and quantum magnetism in tran-
sition metal oxides”.

Authors: L. Siurakshina, V.Yushankhai,
L.Hozoi, J. van den Brink.

P.Fulde,

For Experimental Research Papers

First Prizes

1. “Measurement of the energy spectra of reactor
antineutrinos in the DANSS project”.

Authors: V.Belov, V.Brudanin, |. Zhitnikov,
S.Kazartsev, A.Kuznetsov, D.Medvedev, M.Fomina,
E. Shevchik, M. Shirchenko, Yu. Shitov.

2. “Detailed study of the structure of 6Be in the
charge-exchange reaction 'H(ELi, 6Be)n”.

Authors: V.Chudoba, L.Grigorenko, M. Golovkov,
A.Gorshkov, S.Krupko, S.Sidorchuk, E.Nikolskii, G. Ter-
Akopian, A. Fomichev, P. Sharov.

Second Prize
“Study of rare and search for forbidden decays of
charged kaons”.

Authors: E. Goudzovski, V.Kekelidze, D. Madigozhin,
M. Misheva, Yu.Potrebenikov, S. Shkarovskiy.

For Methodology, Research and Technology
Papers
First Prize

“Development, construction and commissioning
of the DC-280 cyclotron of the Factory of Superheavy
Elements at FLNR, JINR”.

Authors:  B.Gikal, = G.Gulbekian, S.Dmitriev,
I.lvanenko, N.Kazarinov, I.Kalagin, N. Osipov,
S.Pashchenko, N. Pchelkin, V. Semin.

Second Prizes

1. “Innovative method of increasing the light collec-
tion from scintillation detectors of the Mu2e experiment
veto system”.

Authors:  A.Artikov, Ju.Budagoy, I. Vasiliev,
V.Glagolev, Yu.Davydov, A.Simonenko, Yu.Kharzheey,
D.Chokheli, E.Dukes, C. Group.

2. “First stage of the BM@N GEM central tracking
system”.

Authors: A.Galavanoy, S. Vasiliev, E.Kulish, M. Kapi-
shin, A. Makankin, A. Maksymchuk, S.Khabarov.




3a Hay4HO-TeXHM4Yeckue npuknagHbie pabotbl
lMepebie npemuu

1. «[lMpuMmeHeHne gudpakumm HENTPOHOB ANs U3yde-
HUS1 TpaHCOpMaLMK CTPYKTYPbl U MUKPOCTPYKTYPbI 3NEKT-
POAOHbLIX MaTepUanoB NINTUA-UOHHbBIX akKKyMYyMnATOPOB B NPO-
Lecce 1x aKcnnyataumm».

Aemopsbl: N.A.Bobpukos, A.M.Bbanarypos, H.H.Ca-
moinosa, C.B. CymHukos, O. 0. NBaHblnHa, P.H. BacuH.

2. «WccnepgoBaHne 3aKOHOMEPHOCTEN M MEXaHU3MOB
opMUPOBAHMA MONEKYNAPHbLIX HapPYLUEHUA B reHeTude-
CKMX CTPYKTYpax KIeToK YerioBeka 1 MreKonuTaoLwmx npm
OEVCTBUN YCKOPEHHbIX TSXKEMbIX MOHOB HU3KUX Y MPOMEXY-
TOYHbIX SHEPTUNY.

Aemopsbl: A.B.Bopeiiko, T.C.bynaHosa, M.T. 3aaHe-
npsiHey, E.A.KpacasuH, E.A.Kpyrnskosa, E.B.CMupHoBa,
I. H. TumowieHko.

Bmopas npemusi

«HewnTtpoHHas paguorpacua n Tomorpadumsa Ha wM-
nynbCHOM BbICOKOMOTOYHOM peaktope WBP-2: cospaHue
3KCNEepUMEHTAarbHON YCTaHOBKM U pesyrnbraTbl MEXAUCUU-
NAVHAPHbIX NPUKNaAHbIX UCCNeaoBaHUNy.

Aemopebi: [0.T1.KoaneHko, C.E.KnyaHos, A.B.Bbenyw-
kuH, E.B.NykuH, K.Hasapos, A.B.Pytkayckac, I'.O.Boky-
yaBa, b.H. Casenko, W. A. CanpblkuHa.

MoowpuTtenbHas npemus

«OcoBeHHOCTM 3aceneHnss U30MEpPHbIX COCTOSIHUIA B
peakumsix co crnabocBsi3aHHbIMU SOpaMu».

Aemopebi: H. K. Ckobenes, FO. 3. MNMeHnoHxXKeBnY,
C.M.NykbsiHoB, 0.l CoGoneB, B.BbypbsH, HA.Mpasek,
E. Wnmeykosa, H. A. lemexnHa.

MPEMNN
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For Applied Research and Technology Papers
First Prizes

1. “Application of neutron diffraction to study structur-
al and microstructural transformations of Li-ion electrode
materials during operation”.

Authors: 1.Bobrikov, A.Balagurov, N.Samoylova,
S. Sumnikov, O.lvanshina, R. Vasin.

2. “Research on molecular damage formation in ge-
netic structures of human and mammalian cells after ex-
posure to low and intermediate-energy accelerated heavy
ions”.

Authors: A.Boreyko, T.Bulanova, M.Zadnepryanets,
E.Krasavin, E.Kruglyakova, E. Smirnova, G. Timoshenko.

Second Prize

“Neutron radiography and tomography at the pulsed
high-flux IBR-2 reactor: Development of the experimen-
tal facility and results of the interdisciplinary applied re-
search”.

Authors:
E.Lukin, K.Nazarov,
B. Savenko, |. Saprikina.

D.Kozlenko, S.Kichanov,
A.Rutkauskas,

A.Belushkin,
G.Bokuchava,

Encouraging Prize

“Features of population of isomeric states in reactions
with weakly bound nuclei”.

Authors: N.Skobelev, Yu.Penionzhkevich, S.Lukya-
nov, Yu.Sobolev, V.Burjan, J.Mrazek, E.Simedkova,
N.Demekhina.

FOBUTIEN
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70 ger b. 1O. lllapkoBy

11 ¢pespana ucnonnunoce 70 nem axademuxy PAH,
00KMOpY (DU3UKO-MAMeMamu4eckux HayK, 6utje-Oupex-
mopy O0beOuHeHH020 UHCIUMYMA A0EPHBIX UCCNe)08a-
nuti bopucy FOpwsesuuy Illapxosy.

Jupexyus Uncmumyma, xoanecu u Opy3vs Menio
no30pasuiu IOUNAPA, NONCENas emy 000poco 300P06bs,
HOBLIX HAYUHBIX PE3VIbMAmMO8, CUacmvs U O1A0NOTYUUA.

B.Yu.Sharkov is 70

On 11 February, RAS Academician, Doctor of Phys-
ics and Mathematics, Vice-Director of the Joint Institute
for Nuclear Research Boris Yurievich Sharkov celebrat-
ed his 70th anniversary.

The Directorate of the Institute, colleagues and
friends warmly congratulated him and wished him good
health, new scientific results, happiness and welfare.
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KPATKME BMOTIPA®UIN

JupexTtop JlabopaTopuu siiepHBIX peaKIuii
um. I'. H. ®uepoBa
C.1.CHIOPUYYK

Cepreit UBanoBuu Cuopuyk — JOKTOP
(bU3HKO-MaTeMaTHYECKUX HayK.

Hama u mecmo poscoenusi:
18 sauBaps 1961 r., Jlenunrpag, CCCP

Obpaszosanue, yuenvle CmeneHu:

1984 MoCKOBCKHIT ~ WH)KEHEPHO-(pU3U-
4ecKuil MHCTUTYT, (aKyIbTeT HKC-
MEPUMEHTAIBHON U TEOPETUYECKOU
(usnku

2004 Kawgupnar  (usnmko-maremMaTHye-
CKUX HayK («DKCHepHMEHTalIbHOe
WCCIIe0BaHNE H30TOINOB BOAOPOAA
45.7H B peakiusx Ha TMydkax sep
3H u $He»)

2017 Jokrop (pu3HKO-MaTeMaTHUECKUX
Hayk («MccmemoBaHus CTPYKTYpBHI
TSDKEJIBIX U30TOIOB I'eJIMs B PEaKLH-
SIX TIepeJjady U BHIOWBAHUS )

Ipogeccuonanvrasn desmenbHocmy.

1984-2007 Craxep-uccienoBarenb, MIAIMNNA HayYHBIH cO-
TPYAHUK, HAYYHBIA COTPYIHUK, CTapIIMi HAay4HBIH CO-
TpyaHuk Jlaboparopuu saepubix peakiuii (JISIP) OUSIN

2007-2015 VYuenslit cexperaps JISP

20152020 3amecrutenb AUpPEKTOpa IO Hay4yHOH pabore
JIAAP

C 2020 Hupextop JIAP

Hayuno-opaanusayuonnas 0esamenbHoChy:

C 2013 YieH penakimoHHOM Koiieruu sxypHana «[lucema B
OUAA»

C 2013 UYnen oprkomurera Mex1yHapOIHOTO CUMIIO3UyMa
T10 SAEPHOH AEKTPOHUKE U BBIYUCIUTEIBHBIM CHCTEMaM

C 2015 Ynen Hayuno-texamueckoro coBeta OMSU

C 2017 Ynen nporpaMMHO-KOHCYIBTaTHBHOIO coBera Jlabo-
paTtopuH TSKENBIX HOHOB BapiiaBckoro yHuBEpcuTeTa

C 2018 YieH Hay4HOTO IPOTPAMMHOTIO KOMHUTETa Mexmy-
HApOJIHOHN KOH(EPEHIIUH 10 SCPHON CTPYKTYpE U JIMHA-
MUKE

C 2019 UYnen pucceprauuonHoro cosera JUIP OMSN

Hayunvie unmepecoi:
Meroauka uccieoBaHUN Ha BTOPUYHBIX ITy4yKaX paJudoak-
TUBHBIX S/1€P; MEXaHU3MBI SIEPHBIX PEAKIMI; CTPYKTypa JIeT-
KHX SK30THYECKHX S7iep BONU3H TPAHUI] HyKIOHHOH CTaONITb-
HOCTH; KOPPEJSALIMOHHBIE UCCIEI0BAaHUs AEPHBIX CUCTEM 3a
rpaHuleil HelTpoHHO! cTaOUIIBHOCTU

Hayunvie mpyow:
Coasrop 6onee 150 HayuHBIX TyOIUKALMHA

Ipemuu u nacpaovi:

1996 Bropas npemus OMSIHN 3a paboty «Cenaparop BEICOKO-
TOo paspCuICeHus AJid SKCIICPUMCEHTOB Ha paAHOAKTUBHBIX
ITyYKax»

1998 Tlepmas mpemus OUSIU 3a pabory «CtpykTypa “He: mu-
HEHWTpPOH, CBA3aHHKIH B mone “He»

2005 Bropas mpemusi OUSIU 3a pabory «CTpyKTypa cBEpX-
TSKEJIBIX U30TOIOB BOJIOPO/IAY

EI
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S. L. SIDORCHUK
Director of the Flerov Laboratory of Nuclear
Reactions

Sergey 1. Sidorchuk, Doctor of
Physics and Mathematics.

Date and place of birth:
18 January 1961, Leningrad, USSR

Education, degrees:

1984 Faculty of Theoretical and Expe-
rimental Physics, Moscow Engi-
neering Physics Institute

2004 Candidate of Physics and Ma-
thematics (“Experimental study of
the hydrogen isotopes 457H in
reactions with the beams of *H
and 8He”)

2017 Doctor of Physics and Mathe-
matics (“Study of the structure of
heavy helium isotopes in the trans-
fer and knockout reactions”)

Professional career:
1984-2007 Probation Researcher, Junior Researcher, Re-
searcher, Senior Researcher, FLNR, JINR
2007-2015 Scientific Secretary of FLNR
2015-2020 Deputy Director of FLNR on Science
Since 2020 Director of FLNR

Scientific and organizational activity:

Since 2013 Member of the Editorial Board of the journal
“Paricles and Nuclei, Letters”

Since 2013 Member of the Organizing Committee of the
International Symposium on Nuclear Electronics and
Computing

Since 2015 Member of the JINR Science and Technology
Council

Since 2017 Member of PAC of the Heavy lon Laboratory of
the Warsaw University

Since 2018 Member of the International Advisory
Committee of the International Conference on Nuclear
Structure and Dynamics

Since 2019 Member of the Scientific Qualification Commis-

sion at FLNR, JINR

Research interests:
Technique of studies with secondary beams of radioactive
nuclei; Mechanisms of nuclear reactions; Structure of light
exotic nuclei near the drip-lines; Correlation studies of nu-
clear systems beyond the neutron stability border

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

Prizes and awards:

1996 Second Prize of JINR for the paper “High resolu-
tion line for experiments with radioactive beams at the
U400M cyclotron”

1998 First Prize of JINR for the paper “Structure of He:
Di-neutron bound in the field of “He”

2005 Second Prize of JINR for the papers “Structure of su-
perheavy hydrogen isotopes”




KPATKME BMOIPA®UIN

2009 Ilepsas npemust OMSIU 3a pabory «CBolicTBa HEUTPO-
HOHM30BITOYHBIX H30TOIIOB TeJHsD»

2013 Ilepsas mpemuss OMSIM 3a pabory «OKCHEpUMEH-
TalbHBIE MCCIIEN0Banus >k30Thueckux sjep 2°S, 10He,
®Be u pasBATHE METOIOB KOPPENSIMOHHOTO aHATH3a»

2017 Bropas npemus OUSN 3a paboty «Ilouck AByXIPOTOH-
HOTO pacmazia Bo30ysxieHHoro coctosuus 1 ’Ne (3/27)»

2018 Ilepas mnpemuss OWAN 3a pabory «IIpoekr
ACCULINNA-2: ¢usuueckre acrekTshl ¥ TeXHHYESCKHE
pelieHus

3amecTUTeNb TUPEKTOPA
JlaGopaTopuu paguanuoOHHOi OU0JIOTHH
A. B. BOPEMKO

Anna BrnagumuposHa bopeiiko — mokrop
OHMOJIOTUYECKUX HAYyK.

Hama u mecmo poosicoenus:
14 mas 1960 r., lybna MockoBckoii o0i1.,
CCCP

Obpasosanue, yuenvle cmenem:
1978-1984 MockoBckuil UHAKEHEPHO-(DU-
3WYECKUH HHCTHUTYT, (paKyabTeT dKc-
HNEPUMEHTAIBHOW M TEOPeTUYCCKOil
(usnku
1991 Kanpppar OWONOTHMYECKUX — Hayk
(«ITocTrumeprepmMuaeckoe ¥ HOCT-

paananuoHHOE BOCCTAHOBJICHHE
JIPOXOKEBBIX KIETOK (CPaBHUTEIBHBIH
aHaIu3)»)

2005 Hoktop  OMONOrMYecKHX  HaykK
(«['eHeTHUECKOE JICHCTBHE YCKOPEH-
HBIX TSDKEJIBIX HOHOBY)

Ipogheccuonanvhas desmenvHocmn:

1984-1986 Craxep-uccienoBareib, CEK-
TOp OWOJOTUYECKHX HCCICIOBAHUMA
JlaGoparopuu  siAepHBIX — mpoOiemM
(JIAIT) ouAn

1986—1992 Unxenep, oraen ouopuzuku JISIT ONAN

1992-1995 Hayunblii corpynHuk, otnen Ouoduszuxu JIAIL
ousin

1995-2009 Crapuimii Hay4HBIH COTPYIHHK, OTJEI PauioOHo-
noruu OTHeNeHus] paJHallMOHHBIX ¥ PaIHoOHONIOrHYe-
ckux uccnenosanuit OMAN

2009-2015 Bexymmuii Hay4HBIH COTPYIHUK, OTJET PagH0OHO-
norun Jlaboparopun paauanumonHoi Ouonoruu (JIPB)
ounsun

2015-2020 HauanbHuk cexropa, otaen paauoouonoruu JIPb

C 2020 3amecTuTens qUpeKTopa 1o Hay4dHoi padore JIPb

Hayuno-opeanusayuonnas 0eamenrsHocmy:
UiieH mporpaMMHBIX M OPraHU3alMOHHBIX KOMHTETOB psiza
MEKTyHAPOIHBIX KOH(EpeHIHi
Unen penxomneruu xypHana «[lucema B DUA S
Unen HTC JIPB

Ileoazoeuueckas paboma:
3amecTuTeNnpb 3aBenyroniero kadenpoit OHOPH3UKN ToCymap-
CTBEHHOTO yHHBepcuTeTa «/lyOHa»
PyKOBOJICTBO TUIIJIOMHBIMH U TUCCEPTAIMOHHBIME PabOTaMH
IIpodeccop kadenpbr 6Hopu3nKn yHIUBEpcHTETa «JyOHa»
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2009 First Prize of JINR for the paper "Properties of neutron
rich helium isotopes ”’

2013 First Prize of JINR for the paper “Experimental studies
of exotic nuclei 2°S, 19He, °Be and development of cor-
relation analysis methods”

2017 Second Prize of JINR for the paper “Search for the
branch of 2p-decay of the excited state of !’Ne (3/27)”

2018 First Prize of JINR for the paper “ACCULINNA-2
project: The physics case and technical challenges”

A.V.BOREYKO
Deputy Director of the Laboratory
of Radiation Biology

Alla V. Boreyko, Doctor of Biology.

Date and place of birth:
14 May 1960, Dubna, Moscow
Region, USSR

Education, degrees:

1978-1984 Faculty of Theoretical
and Experimental Physics,
Moscow Engineering Physics
Institute

1991 Candidate of Biology (“Post-
hyperthermal and post-irradia-
tion recovery of yeast cells
(comparative analysis)”)

2005 Doctor of Biology (“The genet-
ic effect of accelerated heavy
ions”

Professional career:

1984-1986 Research Assistant, Sec-
tor of Biological Research, La-
boratory of Nuclear Problems
(LNP), JINR

1986-1992 Engineer, Department of
Biophysics, LNP, JINR

1992-1995 Researcher, Department of Biophysics, LNP,
JINR

1995-2009 Senior Researcher, Radiobiology Division,
Department of Radiation and Radiobiological Research,
JINR

2009-2015 Leading Researcher, Department of Radio-
biology, Laboratory of Radiation Biology (LRB), JINR

2015-2020 Sector Head, Department of Radiobiology,
LRB, JINR

Since 2020 Deputy Director for Research, LRB, JINR

Scientific and organizational activity:
Member of program and organizing committees of a number
of international conferences
Member of the Editorial Board of the journal “Particles and
Nuclei, Letters”
Member of the LRB Council on Science and Technology

Instructional activity:
Deputy Head, Department of Biophysics, Dubna State
University
Supervision of diploma theses and dissertation research
Professor, Department of Biophysics, Dubna State University




KPATKME BMOTIPA®UIN

Hayunvie unmepecoi:
MexaHu3Mbl JOPMHUPOBAHUS U PENApALUN MOJICKY/ISIPHBIX Ha-
pymenuit B JIHK xieTox BrICIIIX 2yKapHOT U 4elOBEKa, aHa-
JIU3 HApYIICHUH TeHETHUECKUX CTPYKTYP B KJICTKAX MIICKOITH-
TAIOMIMX M YEJIOBEKA C MCIIOJIb30BAHHMEM MMMYHOIUTOXUMHU-
YECKOT0 YU MMMYHOT'HMCTOXMMHYECKOTO METOJOB, SKCIIPECCUs
TeHOB KJIETOK MJICKOITUTAIOIIMX M YeJOBeKa MpPHU JEHCTBHU
HMOHM3HPYIOLINX M3IYUIEeHHUH ¢ pa3HbIMU (DPU3NUECKUMH Xapak-
TEPUCTHKAMH, MOJICKYJISIPHbIC HApyLICHHUs B HEHPOHAIBbHBIX
CTPYKTypax pa3IM4HbIX OTIEJIOB TOJOBHOIO MO3ra MIIEKOITH-
TAIONINX TPH IEHCTBHU TSDKETBIX 3apsHKEHHBIX YaCTHI, MO-
JIEKYJSIPHO-PAIMOOHOIOTHYECKUE aCTIEKThI JIYYEBOM Tepaniu

Hayunvie mpyour:
ABTOp ¥ coaBTOp 126 HayuHBIX paboT U nareHTa «Crocoo mo-
BBIIIICHUS YaCTOThI 00pa30BaHUs JBYHUTEBBIX pa3pbiBoB JTHK
B KJIETKaX 4YeJIOBEeKa NpPH JICHCTBUU MOHU3UPYIOIIUX H3Iyye-
HUI B yCIIOBUSAX BIMAHUS panuomoaudukaroposy» (2019)

Tpemuu u nazpadwt:

2006, 2009 ITouetnsie aummomsl OSSN

2008 Bropas npemus OMSM 3a nuxa pabor «MexaHU3MbL
MYTaLMOHHOTO IPOLECCA Y MUKPOOPIaHU3MOB IIPU JeHi-
CTBUM U3Iy4eHHl ¢ pa3sHBIMU (pU3HYECKUMHU XapaKTepH-
CTUKaMM

2011, 2016 ITouyernsle rpamotsl OMAN

2019 Ilepsas mpemust OUSU 3a muxn pabot «VccrenoBanue
3aKOHOMEPHOCTEl M MeXaHH3MOB (OPMHUPOBAHHA MO-
JIEKY/ISIPHBIX HapyIIEHUH B I€HETHYECKUX CTPYKTypax
KJIETOK 4eJlIOBeKa M MIICKONUTAIOIUX IPH JEeHCTBUU
YCKOPEHHBIX TSDKEIIBIX MOHOB HU3KHMX U IPOMEKYTOUHBIX
SHEprui»

3aMecTHuTEJab JUPEKTOPA
JlaGopaTopuu paauanuoOHHOi 0HOJI0TUH
A. B. YN’KOB

Anexceit BranumupoBnd YmkoB — 10K-
TOp (PU3HKO-MATEMATHYECKUX HAyK.

Hama u mecmo pooicoenus:
26 mapra 1959 r., OpexoBo-3yeBo Moc-
koBckoit 0011., CCCP

Obpasosanue, yuenvie cmenenu:

1976-1982 MockoBCKuii TOCygapCTBEH-
HbIl yHuBepcuteT um. M. B.Jlomo-
HOcoBa, (pusndeckuil daxkynsrer (Au-
ILUIOM C OTJIMYHEM)

1982—-1985 AcnupanTypa kadeapsl KBaH-
TOBOM CTAaTHCTUKH U TCOpUHU I10-
s usmdgeckoro dakynsrera MI'Y
uM. M. B. JlJomoHOCOBa

1985 Kanpunar (u3uKo-MaTeMaruye-
ckux Hayk («Mogenu KBapKOBBIX
MEIIKOB ¥ ONHcaHHe (ha30BEIX CO-
CTOSIHUYM B PEJSITUBUCTCKOM SIEPHOM
(uznke»)

2010 Jokrop  (hu3MKO-MAaTEMaTHUECKUX
HayK («KBaHTOBBIE KOPPEISILIUY IEKTPOMArHUTHOI'O 110~
T B JUCCUTIATUBHBIX CPEAax»)

Ipogheccuonanvuasn oesmenvHocmy:

1985-1987 Accucrent xadenps! ¢usukn JyoHeHCKOTO (BH-
nmana MoCKOBCKOTO HHCTHTYTA PaAHOTEXHHKH, YIIEKTPO-
HHUKHU U aBTOMATUKH
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Research interests:

Mechanisms of molecular damage formation and re-
pair in the DNA of humans and higher eukaryotes;
Immunocytochemical and immunohistochemical analysis
of genetic structure damage in mammalian and human cells;
Gene expression in mammalian and human cells after ex-
posure to ionizing radiation with different physical charac-
teristics; Molecular damage to neural structures of different
parts of the mammalian brain induced by accelerated heavy
charged particles; Molecular and radiobiological aspects of
radiation therapy

Scintific publications:
Author and co-author of 126 research papers and a patent
entitled “A method of increasing the formation frequency of
ionizing radiation-induced DNA double-strand breaks in hu-
man cells in the presence of radiomodifiers” (2019)

Prozes and awards:

2006, 2009 JINR Honorary Diplomas

2008 JINR’s Second Prize for a series of works entitled
“Mutation process mechanisms in microorganisms after
exposure to ionizing radiation with different physical
characteristics”

2011,2016 JINR’s letters of commendation

2019 JINR’s First Prize for a series of works entitled
“Research on molecular damage formation in genetic
structures of human and mammalian cells after expo-
sure to low and intermediate-energy accelerated heavy
ions”

A.V.CHIZHOV
Deputy Director of the Laboratory
of Radiation Biology

Alexey V. Chizhov, Doctor of Physics
and Mathematics.

Date and place of birth:
26 March 1959, Orekhovo-Zuevo,
Moscow Region, USSR

Education:

1976—1982 Physics Faculty, Lomo-
nosov Moscow State University
(MSU) (Diploma with Honors)

1982-1985 Department of Quantum
Statistics and Field Theory,
Physics Faculty, MSU (post-
graduate study)

1985 Candidate of Physics and Ma-
thematics (Theoretical Physics)
(“Quark bag models and a de-
scription of phase states in rela-
tivistic nuclear physics”)

2010 Doctor of Physics and Mathe-
matics (Theoretical Physics)
(“Quantum correlations of the electromagnetic field in
dissipative media”)

Professional career:

1985-1987 Assistant Lecturer, Department of Physics,
Moscow Institute of Radio Engineering, Electronics and
Automation (Dubna Branch)




KPATKME BMOIPA®UIN

1987-1989 U.o. mmamumero Hay4Horo cotpyaHuka JlaGo-
paropuu Teopetrueckoii pusuku (JITD®) OUAN

1989-1993 Hayunstit corpynuuk JITO OUAN

1993-2010 Crapumii HayuHblii corpygauk JITO OMAN

2010-2020 Benmymuii Hayunsiii corpynauk JITO OUAN

C 2020 3amecrurenb TUpeKTOpa Mo HayyHOU pabote Jlabo-
paropuu paauaiuonHoi ounonorun OMAN

Hayuno-opanuzayuonnas 0esameibHoCcmy.
Unen pemakunoHHOW Koiuiernmu >XypHama «Hamocuctemsr:
(u3uKa, XMMHUs, MAaTEMaTHKa»
YiieH rocyJapcTBEHHBIX JK3aMEHAI[MOHHBIX KOMHCCHH YHH-
BepcureTa «JlyoHa»
UsneH opraHu3aliHOHHBIX KOMUTETOB MEXTYHAPOIHBIX KOH(pe-
PEHIMH | IIKOJI U MOJIOABIX YUCHBIX U CTYCHTOB

Ileoacoeuueckas paboma:
UreHne JEKIMOHHBIX KypCOB M PYKOBOACTBO HAy4YHO-IIPO-
W3BOJICTBEHHBIMU IMPAKTHKAMH CTYJCHTOB W JUIUIOMHBIMH
npoekTamMu Ha 6a30BbIX Kadenpax OUSU rocynapcTBeHHOTO
yHuBepcuTeTa «JIyOHa»; JTEKTOp Pas3iIUYHBIX MEXITyHApOJI-
HBIX IIKOJI 110 pHU3HKe

Hayunvie unmepecwi:
Teopust cOCTaBHBIX MOJIEJIEH AJIEMEHTapHBIX YaCTHII, TPELu-
3MOHHBIC BBIYUCIICHHS B (DU3UKE BBHICOKHUX HSHEPTUi, KBAHTO-
BbI€ (Y EKTHI B TEOPUH B3aUMOICHCTBHS IEKTPOMArHUTHOTO
U3IY4YEHUs] ¢ HAHOCTPYKTYPUPOBAHHBIMU CUCTEMAaMHM B TBEp-
JIOM TeJe U OMOJOTUH, KOJUIEKTHBHBIE BO30YXKICHHUS B OHO-
MOJIeKyJIax

Hayunvie mpyowi:
Agtop Oonee 110 nmyOnukanuidi B BEIyIIMX HAYYHBIX KypHa-
Jax ¥ Tpyaax KoHpepeHuii

Ipemuu u nacpaovi:

1992 Tlepsas npemust OUSAN 3a nukn pador B obnactu Te-
opetnyeckoit ¢pusuku «Oneparop (aszel U QiIyKTyaruu
CBETa B HEJTMHEHHBIX MPOIIECCaX»

2017 3nak omnmmuus B Tpyae «BeTtepaH aTOMHOHN SHEPTEeTHKI
U TMIPOMBIIIJICHHOCTHY
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1987-1989 Junior Researcher, Bogoliubov Laboratory of
Theoretical Physics (BLTP), JINR

1989-1993 Researcher, BLTP, JINR

1993-2010 Senior Researcher, BLTP, JINR

2010-2020 Leading Researcher, BLTP, JINR

Since 2020 Deputy Director for Research, Laboratory of
Radiation Biology, JINR

Scientific and organizational activity:
Member of the Editorial Board of the journal “Nanosystems:
Physics, Chemistry, Mathematics”
Member of State Examination Boards of Dubna State
University
Member of organizing committees of international confer-
ences and schools for young scientists and students

Instructional activity:
Lecture courses and supervision of on-the-job student prac-
tice and diploma projects at the JINR-based departments of
Dubna State University; Lecturer at various international
schools on physics

Research interests:
Theory of composite models of elementary particles;
Precision calculations in high energy physics; Quantum ef-
fects in the theory of the interaction of electromagnetic ra-
diation with nanostructured systems in solids and biological
objects; Collective excitations in biomolecules

Scientific publications:
Author of over 110 publications in leading scientific journals
and conference proceedings

Prizes and awards:

1992 JINR’s Second Prize for a series of works in theoret-
ical physics entitled “Phase operator and light fluctua-
tions in nonlinear processes”

2017 The honorary badge “Veteran of Nuclear Power
Industry”




NHOOPMALMA OUPEKLUMN OUNAN

29 gHBapA MO NPUIALIEHUIO  AWUPEKLMM
OUAN [LybHy nocetun npegncepatens [Mpesuanyma
JanbHeBocTouHoro  otpeneHus PAH  akapemuk
B. N.Cepruerko. OH BcTpetuncs ¢ aupektopom OUAN
akagemukom B.A.MarseesbiM u 0bcyaun Bonpochbl
pa3BUTUS COTPYAHMYECTBA HayuHbIX LeHTpoB [anbHe-
BOCTO4YHOrO pervoHa ¢ OO6beguHEHHbIM UHCTUTYTOM.

JINR DIRECTORATE’S INFORMATION

loctb nobbisan B JlabopaTopuu aepHbIX peakumi,
rie O3HaKOMM/ICS C YCKOPWUTENbHbIM KOMMIEKCOM dha-
OPHKH CBEPXTSKESIbIX 3/IEMEHTOB, & TAKXKE BCTPETUIICS C
HayuHbiM pykoBoguTenem JIAP akagemukom tO. L. Ora-
HecaHoM, aupekTopom JIAP C.H.OmMutpuesbiM, 3ame-
ctutenem gupektopa A.T.[lNoneko, HayanbHWKOM ycCTa-
Hoeku [L-280 K.B.Mkanom.

Jy6Hna, 29 suBapst. OUSIN nocetun npeacenarens [Ipesuaunyma JlansHeBocTouHoro otaencHus PAH
akazemuk B. 1. Cepruenko. Berpeua ¢ HayunsiM pykoBoautenem JISIP akagemuxom FO. L. OranecsHom

Dubna, 29 January. Chairman of the Presidium of the Far East Branch of RAS Academician V. Sergienko on a visit to JINR.
The meeting with FLNR Scientific Leader Academician Yu. Oganessian

On 29 January, Chairman of the Presidium of the
Far East Branch of the Russian Academy of Sciences
Academician V. Sergienko visited the Joint Institute on
the invitation of the JINR Directorate. He met with
JINR Director Academician V.Matveev and discussed
the issues of the development of cooperation between
scientific centres in the Far East region and the Joint
Institute for Nuclear Research.

V.Sergienko was acquainted with research con-
ducted at the Flerov Laboratory of Nuclear Reactions
and the accelerator complex of the Factory of Super-
heavy Elements. He was welcomed at the Laboratory
by FLNR Scientific Leader Yu.Oganessian, FLNR
Director S.Dmitriev, Deputy Director A.Popeko and
Head of the DC-280 facility K. Gikal.

On 5 February, Counsellor of the Embassy of the
Republic of India in Russia Dr Sh. Shrotriya, accompa-
nied by a staff member of the Political Division of the
Embassy V. Singh, visited the Joint Institute for Nuclear
Research.

EI

The guests visited the Factory of Superheavy Ele-
ments and the Nanocentre of FLNR. At the Laboratory
of Neutron Physics, the guests saw the IBR-2 research
reactor, and the REGATA and IREN facilities.

At the Directorate, JINR Vice-Director R.Lednicky
received the guests. Head of the International Coope-
ration Department D. Kamanin, UC Director S. Pakuliak,
Advisor to the JINR Director M. Tumanova, and Head
of BLTP Sector S.Nedelko, as well as Indian employ-
ees of the Institute, took part in the meeting.

At the meeting, the parties noted a high level of
the existing cooperation between India and JINR, ex-
pressed their interest in its further broadening, dis-
cussed opportunities in development of contacts in
scientific and educational spheres, and stressed the
importance of informing the scientific community and
official representatives of India on modern status of
JINR and possibilities for cooperation.

On 14 February, a regular meeting of the JINR
Science and Technology Council was held, chaired by
Professor R.Jolos.




NHOOPMALUMA OUPEKLIM OUNAN

5 deBpans OUAN nocetun coBeTHMK NoconbCTBa
Pecnybnnkn Ungun B PO pokrop LLU. Lpotpus B co-
NMPOBOXAEHUU COTPYAHUKA MOJIMTUYECKOro oTaena no-
conbctea B. Cunrxa.

loctv noBbiBann Ha habpUKe CBEPXTSHKENbIX d/1e-
MeHTOB W B HaHoueHTpe JIAP. B JIHD oHu o3Hakomu-
JIMCb C UccnepoBaTeNlbCkUM peaktopom UBP-2, ¢ ycTa-
HoBkamu PEFATA u UPEH.

B oupekumn OUAN rocter npuHan Buue-gUpeKTop
P. legHuuku. Bo BcTpeue yyacTBoBasiM HauyaslbHWUK OT-
nena MmexkayHapognHbix cesasew [l.B.KamanuH, aupek-
top YHL, C.3.Makynsak, coeetHuk aupekumn M.HO. Ty-
MaHoBa, HauyanbHuk cekTopa JIT® C.H.Hegnenbko,
a TakXXe WHOMWWCKWe coTpynHUKM WMHctuTyTa. B xome
IWUCKYCCHUU CTOPOHbI OTMETU/IW BbICOKUM YPOBEHb CO-
TpyaHudectea Mexay UHaven n OUAWN, Bbipasunun 3a-
MHTEPECOBAHHOCTb B [Oa/ibHEMLLEM €ro pacluMpeHuH,
06CyIMB BO3MOYXHOCTH MO Pa3BUTUIO B3aUMOAENCTBUA
B HayuHOW W B obpasosaTenbHOM cdepax, a Takxe oT-
METU/IM Ba’KHOCTb WH(DOPMUPOBAHWA HayuHoW oble-
CTBEHHOCTW W odMUMabHbIX npenacTtasutened UHouu
o coBpeMeHHOM cocTosiiui OUAN u BOo3MOXKHOCTSIX
ONS Koonepauuu.

14 deBpansa coctosnocb odyepegHoe 3acepaHue
HayuHo-TexHuueckoro coeeta OWUAWN nop npepcena-
TenbcTBOM npodeccopa P.B. >xonoca.

Jly6Ha, 5 despas. CoBeTHUK moconbeTBa Pecyonukn Muanu
B P® noxrop I1I. IlIpoTpust (BTopoii ciieBa) Ha IKCKYpCUH
B JIH® B xo1¢e Bu3uta B OUSN

JINR DIRECTORATE’S INFORMATION

T_ol

B noknapge B.[.Kekenupse o craryce npoekTta
NICA 6b111 03BYyYEHbI MIaHbl MO OCHOBHbIM OObEKTaM:
YCKOPWUTENBbHOMY KOMMEKCY, BKlouarolwemy OycTep-
HbIM LUMKNOTPOH W KOMNaugep, 3KCNepUMEHTasIbHbIM
yctaHoBkam MPD, BM@N, komnbloTepHOMY HWHpop-
MaLWOHHOMY KOMIJIEKCY, KaHasaM M yCTaHOBKaMm ISt
MPUKAaAHbIX MHHOBALMOHHBIX UCC/Ie[OBaHUH, a TakxKe
Mo nporpaMMme HayuHbIX WccnepoBaHui. [naHbl, Kak
OTMETWUN [OKNALYMK, NMOCTOSIHHO KOPPEKTUPYIOTCS MO
mMepe ux peanusauuu. B. [l. Kekenugse nogpo6bHo npo-
uHgpopmuposan yneHos HTC o xone cosfaHus, MOHTa-
»a W Hanagku anemeHtos Bcex cuctem NICA, o cTpo-
UTe/IbCTBE HOBbIX 3AaHWM, CO3LaHUU HayUHO-UHXKEeHep-
HOM M UCCiepoBaTelbCKOW UHPPaCTPYKTYpbI.

B. [l. Kekenmgse otmetusn, uto B paspaboTtke npo-
rpamMbl HayuYHbIX MCC/NeAOBaHWM aKTUBHO Y4acTBYIOT
TEOPETUKM MHOTMX MUPOBbIX Hay4YHbIX LEHTPOB, CO-
aBTopbl «benow kHuru» NICA, poccuickue yueHble B
pamkax npoektoB PO®U, yuacTHUKK MeXKLYHAaPOLHbIX
Konnabopauui akcnepumerHtos BM@N, MPD u SPD.
MNopnucaHbl cornaweHuss € MNATbIO  MEKCHKaHCKUMHU
yHWUBEpCUTETaMKW, MeMopaHAyM 0O yuyacTuu psaa op-
raHusauun lMonbwwu B npoekte MPD, akTuBHM3MpOBaHO
cornawenue GSI—OUAN. GSI koopauHupyeT yuactue
lepmanuu B npoekte NICA, Bknan cTpaHbl B 3TOT Npo-

Dubna, 5 February. Counsellor of the Embassy of the Republic of

India in RF Dr Sh. Shrotriya (2nd from left)
on an excursion to FLNP during his visit to JINR




NHOOPMALMA OUPEKLUMN OUNAN

eKT cocTtaBnisieT okono 20 mH eBpo. C KoMMeHTapHsaMK
K moknapy sbictynunu P.B. >xonoc u B. A. Mateees.

C poknagoMm o paspaboTke cTpareruu pasBuTUs
Muctutyta po 2030 r. Ha 3acefaHuu BbICTYNWUA BU-
ue-aupektop OUAN B.1O. LLlapkos, KoTopbii sBaser-
CA KOOPAMHATOPOM MeXayHapofHoW paboued rpyn-
nbl, co3gaHHon B 2016 r., nop npencenatenbCTBOM
B.A.MatBeeBa c yyacTMeM BefyLUMX MHUPOBbLIX 3IKC-
NepToB U JIMOAEPOB OCHOBHbIX HayuHbIX HanpaB/ieHWH
OUAN. Crpaternueckuit nnaH passutua OUAU no-
CNY>KUT OCHOBOM KaK A/a pa3paboTku chneayioLiero
CemMuneTHero nnaHa, Tak W AN8 NPUHATUA PELLEHUH, Be-
nywux OUAN Kk HOBbIM HayuHbIM fOCTUXeHUAM B Bonee
JonrocpoyHor nepcnekTtuee. C mMatepvanamv MOXKHO
No3HaKOMMUTbCs Ha camTe Indico.jinr.ru. B obcyxaeHum
noknaga npuHanu ydactwe C.H.Hegenbko, [.B.[e-
wexoHos, [.B.Haymos, W.H.Mewkos, P.B.[Oxonoc,
B. A. MartBees.

MNpencepatens coeeta OMYC A.1O.Bepxeee Bbi-
CTynun ¢ otyeToM O pesatesnbHocT O6benuHEHUsT MO-
noppix yyeHbix u cneunanuctos ONAN, cocrasneHHbim
Ha OCHOBE COLIMOJIOFMYECKOro Onpoca, aHKeTUpPOBa-
HWSA NO Hay4yHbIM MOKa3aTessAM WU MUCbMEHHbIX OTYETOB
no rpaHtam OMYC 3a nocnegHue rogpl. [oknaguwk,
B 4aCTHOCTWM, MNpPELSIOKWUN HEKOTOpble KOPPEKTUBDI
B CUCTEMY TPAHTOBOW MOLLEP>KKHU, a TaKXKe O3BYUYMW/
pan obLMX BOMNPOCOB, BOJIHYIOLMX OOMbLIYIO YacTb
MOJIOfbIX YUYEHbIX W CMELMUANUCTOB. 3TO BO3MOXKHOCTH
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KapbepHOro pocCTa, MaTepuasibHOE MOJIOXKEHHUE, YC-
JIOBUSA MPO’KMBAHWS, OpPraHW3auus W yc/lioBus Tpyaa.
A.10.BepxeeB nofuyepkHyn, 4To BOMPOCHI NO MNpUBe-
YeHUIo KagpoB B MHCTUTYT W yaep>KaHWio TanaHTIMBbIX
M aKTUBHbIX COTPYLHWKOB AOJIXKHbl PELUATbCS C Hau-
BbICLUMM MPUOPUTETOM.

Otuer OMYC Bbi3Ban OXMB/IEHHYIO [UCKYCCHIO,
B KoTopow npuHsanu ydactue C. H. Hegenbko, M. THatuy,
B.10. Wapkos, [M.B.MewexoHos, 0. K. MotpebeHnkos,
N.H.Meuwkos, T.[1.LLUupkos, A.B.Tamonos, A.C.Co-
puH, P.B.IOxonoc. B.A.Martsees nobnarogapun pno-
K/JafuuKa 3a COep)KaTeNlbHoe COOBLEHHE U BbIpa3u
rOTOBHOCTb AWPEKLUW BCEMEPHO MOMOraTh B pPeLUeHUH
3aTpoHyTbIX Npobiem.

25—27 cdeBpansa npoxogun euaut 8 OUAN npo-
pekTopa YHusepcuteta [Mpetopun (KOAP) T.Kyne c ge-
nerauuer, B COCTaB KOTOPOMW BXOLWIWU AWPEKTOP MO
MexxayHapogHomy cotpyaHuyectsy C.Mokogyse, Au-
PEKTOP MO Pa3BUTUIO WUCCNELOBATE/IbCKOrO MOTEHLUa-
na P.PamyTtap-[lpuewn, pykoBoguTtenb penaptameHTa
¢dusukm K. TepoH, a Takke npodeccopa fenapTameHTa
uaukum L. Xntwearo u C. PakutaHCKuM.

Buaut penerauum cosnan ¢ npoeefeHuvem 15-i
Me>koyHapoAHOM CTaXKMPOBKW [N Hay4yHO-aAMWHU-
ctpatuBHoro nepcoHana «Onbit OUAU pna crpan-
yyacTHWL W rocygapcte-naptHepos» (JEMS-15), yua-
CTMe B KOTOPOM Mo3BO/IMNO roctam Gosee noapobHO

In his report on the NICA status, V.Kekelidze
spoke about the plans for major objects: the accel-
erating complex with the Booster cyclotron and the
collider, the MPD and BM@N experimental facilities,
the computer information complex, channels and fa-
cilities for applied innovative research, as well as the
programme of scientific studies. All this is constantly
adjusted in accordance with the work progress. The
speaker then informed the STC members in detalil
about the progress of the development, assembling
and setting up of elements of all the systems, the
construction of new buildings, the creation of scientif-
ic-engineering and research infrastructure.

Speaking about participants of the project,
V.Kekelidze noted that the programme of scientific
research was being actively developed by theoreti-
cians from numerous scientific centres of the world,
co-authors of the NICA White Paper, Russian scien-
tists in the framework of the RFBR projects, partic-
ipants of established international collaborations of
the BM@N, MPD and SPD experiments. Agreements
with five Mexican universities and the memorandum
of participation of Polish organizations in MPD were
signed; the GSI—JINR agreement was activated. The
GSI Helmholtz Centre for Heavy lon Research coordi-
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nates the participation of Germany in the NICA proj-
ect. The contribution of the country to the project is
about 20 million euros. R.Jolos and V.Matveev made
comments on the report.

The report on the development of the JINR devel-
opment strategy was made by B. Sharkov, a JINR Vice-
Director, Coordinator of the International Working
Group established in 2016 and chaired by V. Matveev
and participated by leading world experts and leaders
of the main scientific trends at JINR. He noted that the
strategic aim of the JINR development until 2030 as a
world-level scientific centre was to ensure its leading
positions in the fields of high energy physics, nuclear
physics and heavy-ion physics, neutrino physics and
astrophysics, condensed matter physics, radiation bi-
ology, information technologies and high-performance
computing. B.Sharkov also noted the importance of
work conducted in the fields of interdisciplinary re-
search and innovation technologies. The strategic
plan for the JINR development should be the basis
for drafting the next seven-year plan and adoption of
decisions leading JINR to new scientific achievements
in a longer term. All materials are available on the
website Indico.jinr.ru.
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Jly6na, 25-27 deBpains. Busur B OMSIU npopekropa
VYuausepcutera [Iperopun (FOAP) T. Kyme ¢ neneranueit

S. Nedelko, D. Peshekhonov, D. Naumov, |. Meshkov,
R. Jolos, and V.Matveev took part in the discussion of
the report.

AYSS Chairman A.Verkheev presented the report
on the activities of the Association of Young Scientists
and Specialists of JINR. He based his report on the
sociological survey, a survey on scientific indicators
and written report on AYSS grants compiled in recent
years. In particular, the speaker proposed some cor-
rective amendments in the system of grant support and
discussed a number of general issues vital to the ma-
jority of young scientists and specialists: opportunities
in career, financial status, lodging conditions, organi-
zation and conditions of labour. A.Verkheev stressed
that attracting employees and retaining talented and
active staff members should be given the highest pri-
ority at the Institute. S. Nedelko, M. Hnati¢, B. Sharkov,
D. Peshekhonov, Yu.Potrebenikov, |.Meshkov, G. Shir-
kov, A.Tamonov, A.Sorin, and R. Jolos commented on
the report. V.Matveev thanked the speaker for the
informative speech and expressed the readiness of the
Directorate to help in solving the problems considered
in the report.

On 25—-27 February, Vice-Chancellor and
Principal of the University of Pretoria (the RSA)
T. Kupe visited JINR with an RSA delegation that includ-
ed Head of the International Cooperation Depatment
S.Mokoduwe, Head of the Research Capacity De-
velopment Department R.Ramoutar-Prieschl, Head
of the Department of Physics Ch.Theron, as well
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Dubna, 25-27 February. Vice-Chancellor and Principal of the
University of Pretoria T. Kupe (RSA) and a delegation visit JINR

as Professors of the Department Th.Hltshwayo and
S. Rakityanski.

The visit of the delegation coincided with the 15th
International training programme for decision-mak-
ers in science and international scientific coopera-
tion JEMS — “JINR Expertise for Member States and
Partner Countries” (JEMS-15). The guests used the
opportunities of the training programme for in-depth
acquaintance with the Joint Institute, the development
of its scientific infrastructure and current scientific re-
search.

On 27 February, a meeting of the delegation with
the JINR Directorate took place. Vice-Directors M. ltkis
and R. Lednicky, and Chief Scientific Secretary A. Sorin
represented JINR at the event. Executive of the con-
tacts with the RSA, Head of the International Coope-
ration Department D.Kamanin, Deputy Director of the
University Centre A.Zhemchugov and Coordinator of
RSA scientists in JINR Arnaud Rossow also took part
in the meeting on behalf of JINR.

During the meeting, the parties noted a dynamic
development of scientific contacts between JINR and
scientific centres and universities of the RSA. They al-
so discussed practical steps towards the cooperation
enhancement between the University of Pretoria and
the Joint Institute. The meeting at the JINR Directorate
was concluded with a singing of the cooperation agree-
ment on carrying out scientific research and training
scientific and technical staff.
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no3HakoMuTbecsl ¢ OObeIMHEHHbIM UHCTUTYTOM, Pa3BU-
TUEM ero Hay4yHoOW WH(PACTPYKTYpbl W aKTyasbHbIMM
Hay4YHbIMU UCCNELOBAHHUAMM.

27 cheBpans cocrosnacb BCTpeya Aeserauuu ¢ ou-
pekuner OUAN — Buue-gupekTopamu M.T. UTkucom,
P. lenHuukuM 1 rnaBHbiM yueHbim cekpetapem A, C. Co-
puHbiM. Co cTtopoHbl OUAN Bo BCcTpeue npuHsAM yua-
CThe KoopgauHatop no cotpygHuuecTsy ¢ FOAP, Hauanb-
HUK oTaena MexayHapogHbix cessed [l.B.KamaHuH,
3amectutenb aupektopa YHL, A.C.>Xemuyroe v koop-
AuHatop rpynnbl yueHbix FOAP B8 OMAN A.Poccoy. B
xone 6ecefbl 6blI0 OTMEUEHO AMHAMUUYHOE pa3BUTHE
HayuHbix cBsazed OUAUN ¢ HayuHbIMKM LeHTpamu W BY-
3amu OAP, a Take 0OCY»AeHbl NpakTUYECKWe Luaru
no yrnybneHuio Koonepauuu Mexkay YHUBEPCHUTETOM
Mpetopun u O6beaUHEHHBIM MHCTUTYTOM. o MTOram
BCTPeuM OblsIo MOAMMUCAHO COrNalleHWe O COTPYAHHUYE-
cTBe B 06/1aCTH NPOBEAEHUS HAyUHbIX WCCIEOBAHWM U
NOArOTOBKU HAyUYHO-TEXHUUECKUX KaApOB.

JINR DIRECTORATE’S INFORMATION

2 mapta B 3gaHuu [pesvguyma HauuoHanbHoM
akagemuu Hayk AsepbanmxaHa (HAHA) coctosnoch
oTKpbiTHe pabouero coselaHus «lepcnexkTuebl co-
TPyAHUYECTBA C €BPa3MMCKUMK rocynapcTBaMu-usieHa-
mu OUAN».

B coctrae peneraumm OObEAMHEHHOTrO WHCTUTY-
Ta, Bo3rnaensiemon gupektopom OUAN akagemukom
B. A.MatBeeBbiM, Bxogunu gupektop JIHO B.H. Llse-
uoBs, 3amectutenb gupektopa JIAM [.B.Haymos, Ha-
yaslbHUK CeKTopa HayyHOro oTaesia BblUMC/WUTEsIbHOM
usukn JIMT B.l.Tepat, 3amectuten pykoBoguTe-
na  oMHAHCOBO-3KOHOMMYeckoro ynpasnexnuss OUAU
M.T1. Bacunbes, 3amecTuTeNlb HayaibHMKa OTAENa MEXX-
nyHapogaHbix cesazer OUAN A. A.Kotosa. Co cTopoHbI
OUAN B MeponpHsaTUM Tak>Ke NPUHUMANK yyacTUe Nos-
HOMOUYHbIV NpeAcTaBuTeNlb npasuTenbcTsa Pecnybauku
Kazaxctan 8 OUAN E. A.KeH>KMH W pyKOBOAMUTENDb Ha-
uMoHanbHoM rpynnbl Pecnybnuku Ysbekuctan 8 OUANU
rnaBHbiM HayuHbli cotpyaHuk JIAM A.X.UHosToB.

baky, 2 mapra. Pabouee coBeutanue «IlepcnekTuBbl COTPYAHUYECTBA C €BPa3HiCKUMU rocynapcreamu-wienamu OMAN»

Baku, 2 March. The workshop “Prospects of Cooperation with Euroasian Countries — Members of JINR”

On 2 March, an opening ceremony of the workshop
“Prospects of Cooperation with Eurasian Countries —
Members of JINR” took place in the Presidium of the
Azerbaijan National Academy of Sciences.

The delegation of the Joint Institute headed by JINR
Director Academician V.Matveev consisted of FLNP
Director V.Shvetsov, DLNP Deputy Director D.Nau-
mov, Head of Sector of the LIT Division of Compu-
tational Physics V.Gerdt, Deputy Head of the Finance
& Economy Office M.Vasiliev, and Deputy Head of
the International Cooperation Department A.Kotova.

5]

Moreover, Plenipotentiary of the Government of the
Republic of Kazakhstan to JINR A.Kenzhin, and Head
of the National Group of the Republic of Uzbekistan
at JINR, DLNP Chief Researcher A.Inoyatov took part
in the event on behalf of JINR.

President of the Azerbaijan National Academy of
Sciences (ANAS) Academician R. Mehdiyev headed the
party of the Republic of Azerbaijan. ANAS First Vice-
President I. Guliyev, Plenipotentiary of the Government
of Azerbaijan to JINR N.Mamedov, representatives
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Mpencrasutenbcteo Pecnybnukn  AszepbaipykaH
Ha OTKPbITUWU COBELLaHUSA Bo3rnasun npe3vgeHt HAHA
akageMuk P.Mextues. B meponpusTuM yyactBoBa-
mm Buue-npesngeHt HAHA W.C.lynueB, nonHomou-
HbI MpeAcTaBuTeNb npaBuTenbcTea AsepbaiigkaHa
B OUAN H.T.MamepoB, a TakXe pPyKOBOAWTE/NU pas-
JIMUHBIX HayuHbIX yupexkaeHuh AszepbaigykaHa.

Poccuiickaa ®@epepauus 6bina npepactasieHa
MepBbIM 3aMeCTUTENIEM MUHUCTPA HayKW W BbICLUETO
obpasosanua [.B.TpybHukoBbIM, A3epbangykaHckas
Pecnybnvka — 3amecTutenem MUHUCTpa obpa3oBaHms
@. U. TypbaHOoBbIM.

YuacTHWKM coBelaHusi oB6Cyaunu aKTyaNbHbli
cratyc cotpygHudectBa OObegUHEHHOrO WMHCTUTYTA M
Pecnybnuku AsepbaigykaH, nyTM U BO3MOXKHOCTH €ro
pa3suThs. o utoram obCyKAeHUs COCTOANOCh MOLMM-
caHUWe YeTbIPeXCTOPOHHErO Cor/alleHusi O COTpyAHUYe-
CTBE, yUYaCTHWKaMK KoToporo sisasiotcs UHCTUTYT dou-
3uku HauuoHanbHol akagemun Hayk AsepbaigxaHa,
BakuHCKMI rocypapcTeeHHblid yHuBepcuteT, O6beau-
HEHHbIA UHCTUTYT AOEPHbIX UCCNeNOBaHUM U UHCTUTYT
anepHol cuankn MunucTepcTBa 3HepreTMku Pecny6-
nuku KazaxcraH.

HAYYHOE COTPYOHMYECTBO
SCIENTIFIC COOPERATION

C 9 no 30 suBaps B iThemba LABS (IOAP)
npoxoanaa Bropasi mkora OVSV-IOAP c yua-
ctuem npeacrasutereit Mucruryra. Illkoaa Geina
OopraHm3oBaHa IOKHO-adpuraHckum JHCTHTYTOM
SIAEPHBIX TEXHOAOTMII U HAyK MOA OOLUMM PYKOBOA-
ctBoM npodeccopa P. Heiomana.

VyacTHMRKaMM IIKOABI cTaau 32 CTYA€HTa M
acmupanta u3 13 103kHO-apPUKAHCKUX YHUBEP-
cuteroB. C KpaTKMM NPUBETCTBEHHBIM CAOBOM
K CAYIIATEASIM WIKOABI OGPATUACS PYKOBOAUTEAD
oTaera MmeskAyHapoanbix cBszeit OMSM A. B.Ka-
maunH. Aupekrop AT® A.V.Kaszakos mpounrar
AEKIIMIO O COBPEMEHHO (U3MKe 4acTuil, COTPYA-
Huk ATO T.M.lueitaMan pacckasaa CTyAeH-
TAM O TEOPETMYECKUX MOAEASX aTOMHBIX SAEP.
1O. A. Tlane6parnes mpounmtar Kypc rekumit «Ae-
TEKTOPbI ¥ 06paboTKa CUTHAAOB B SIAEPHBIX KC-
caepoBarnax». Corpyanuku AOBD II. A. Cemuy-
koB u K.B.KaAbirmHa mpoBeAm macrep-KAACChl MO
06paboTKe CUTHAAOB B SAEPHO-(PU3UYECKUX IKC-
IEePUMEHTAX U BUPTYAaABHON AaGopaTopum spep-
Horo Aeaenus. H.E.Cupopor mpoumras AeKIpmio
0 KoaAayaepax u crposmemcsa B8 OVSIM kommnaek-
ce NICA. B.B.Beaara u II. A. CemuykoB mpoBean
MacTep-KAACChl MO aHaAM3y IKCIEePUMEHTAABHBIX
AQHHBIX C MCIOAB30BAHMEM IIPOTPAMMHOTO MAKeTa

of various scientific organizations of Azerbaijan also
took part in the event.

The meeting was attended by representatives of
ministries as well: First Deputy Minister of Science
and Higher Education G.Trubnikov represented the
Russian Federation and Deputy Minister of Education
F. Gurbanov represented the Republic of Azerbaijan.

The participants discussed the status of co-
operation of the Joint Institute and the Republic of
Azerbaijan and ways and opportunities to develop it.
One of the milestones of the meeting was the signing
of a four-lateral agreement on cooperation among the
Institute of Physics of ANAS, Baku State University,
the Joint Institute for Nuclear Research and the Institute
of Nuclear Physics of the Ministry of Energy of the
Republic of Kazakhstan.
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From 9 to 30 January, the second JINR—RSA
School was held at iThemba LABS (RSA) with
the participation of the Institute representatives.
The School was organized by the South African
Institute for Nuclear Technology and Sciences and
supervised by Professor R. Newman.

The participants of the School were 32 students
and postgraduates from 13 South African universi-
ties. Head of the JINR International Cooperation
Department D.Kamanin addressed the participants
with a brief welcoming speech. BLTP Director
D. Kazakov delivered a lecture on modern particle
physics, a BLTP staff member T.Shneidman told
students about theoretical models of atomic nu-
clei. Yu.Panebrattsev delivered a lecture course
“Detectors and processing of signals in nuclear
research”. VBLHEP staff members P. Semchukov
and K. Klygina organized a workshop on processing
signals in nuclear and physical experiments and the
virtual laboratory of nuclear fission. N. Sidorov read
a lecture on colliders and the NICA complex being
constructed at JINR. V.Belaga and P.Semchukov
held workshops on the analysis of experimental
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ROOT. Corpyaunk AMII, 3amecTurerp AnperTOpa
VHII A.C.JKemuyros mpo4mrar OUKA AEKIUIl IO
MonTte-Kapro mopeAMpoBaHMIO IPOIECCOB B IKC-
meprMeHTax Mo (Pu3MKe YaCTHUI] ¥ IPOBEA MacTep-
KAaccel mo mporpammHomy kommaekcy GEANT.
AeruyMOHHYI0 IPOTPAMMY IIKOABI 3aBEpPIINAA AeK-
umsa ampekropa YHIT C. 3.ITakyaska o6 OVISAU u
o6pasoBateapnbix nporpammax YHII aast cryaen-
TOB.

B koHIe sHBaps Mo IpMUrAAMIEHNUIO TOAHOMOY-
HOTO MPEACTaBUTEAS MPAaBUTEABCTBA Pecmy6anku
Va6ekncran B OVISIU, npesmpenta Axapemnyu Ha-
yk PV3 B. C.IOapamesa corpyarnku AaGoparopun
sapepubix mpo6aem OVSAU M. B. Asa6anu u A. M. Ap-
TUKOB moceTuAy TamKeHT AAS Hpe3eHTaluy Ipe-
IM3UOHHOTO AasepHOro muHKAMHOMeTpa (ITAN).

B Uucturyre ceiicmonrorum um. I'. A. MaBasiHoBa
Axrapemnu Hayk Y36ekucraHa COCTOSIACSA CeMMHAP-
npesenranusa [TIAU, 8 xoae koroporo M. B. Ass6ann
cAeran Aokaap «Hosele METOABI permcTpanuy Mu-
KpoceiicMnieckux korebaumity. Ha cemmuape 6bi-
Aa OTMeYeHa YHUKAAbHAsI YyBCTBUTEABHOCTH [TANA,
€ro CIOCOGHOCTb PEerucTPUpPOBaTh HU3KOYACTOT-
Hble YIAOBBIE ABVIKEHMS 3€MHOM IIOBEPXHOCTH, a
TaK>Xe IPUHOUNMAABHASA BaKHOCTb MICIIOAB30BAHNUA
npubopa B KOMIAEKCEe C OOIen3BeCTHBIMM METOAA-
MM IPOTHO3a 3eMAETPICEHMUI.

SCIENTIFIC COOPERATION

ITocre cemmHapa COCTOSIAACH BCTpeda C
B. C.FOApamieBbiM, B XOA€ KOTOPOI ObIAO MPUHSITO
pemenne ornpasute B OVIV AByX cOTpyAHMKOB
AAsi o6ydenus pabore ¢ ITAV ¢ meapio ero parb-
Heero O6CAYKMBAHUS B CEMICMUIECKUX Aabopa-
Topusix V3bekucraHa.

24—26 despars B Ay6He COCTOSIAOCH TIEPBOE
3aceAaHre KOMUTETA 110 aHaAM3y 3aTpar u rpadu-
Ky mncnoaHenns npoekra « Kommaekc NICA» (Cost
and Schedule Review Committee, CSRC), cdopmu-
poBanHoOTO B VIHCTHTYTE MO pemennio KITIT OMIN
1 HaGAIOAATEABHOTO COBETA NMPOEKTA.

Komurer GbIA CO3AAH AASL OKA3aHUSA KOHCYAb-
TATUBHBIX YCAYT HabAOAaTeAbHOMY coBeTy n KIIIT
IO BONPOCaM, CBSI3aHHBIM C OI[€HKO} 3aTpar u
3P (GERTUBHOCTY BBIIOAHEHMSI PaBOT MO IPOEKTY
«Kommaekc NICA». B cocraBe xomurera, KOTO-
pout Bosraasua O. @epponn (INFN, Mrarms), —
[IpM3HAHHBIE CIIELUAAUCTBI B 06AACTH (DUBUKM BbI-
COKMX dHEepPTuil 1 yckopureabHoit puazuru: M. Manx
(DESY, Tepmanus), A.Yudapearu (Vuusepcurer
Boaousn, Uraans), ®©. bopapu (HEPH), A.Kocros
(AreHTCTBO MO sSIAEPHOMY peryAupoBanmio, boara-
pusi), O.Pabunosnu (Mapauas), A.Kpasuyx (VAU
PAH, Poccus). B 3acepanmsax xomurera y4acTBO-
Baan aupextop OVIAM B. A.Marsees, pykoBoau-
reab npoekrta « Kommaekc NICA» B. A.Kereanpsze
u copykosoanteab Tembl «Kommaekc NICA»

— —‘i‘&:m..
iThemba
LABS

Laboratory for Accelerator
Based Sciences

HoxauuecGypr (IOAP), 9-30 suBapst. Y4acTHHKH BTOPOi
uikosibl OUSAN-FOAP

Johannesburg (RSA), 9-30 January. Participants of the second
JINR-RSA School

—EI



HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

Jy6na, 24-26 despais. [lepBoe 3acenanie KoMuTeTa
TI0 aHAJIN3Y 3aTPaT U rpaduKy UCHOIHEHHS IIPOCKTa
«Kommrexc NICA»

data with the use of ROOT. DLNP staff member
and UC Deputy Director A.Zhemchugov delivered
a lecture course on Monte Carlo modelling of pro-
cesses in experiments on particle physics and orga-
nized workshops on the GEANT software complex.
The lecture programme of the School was con-
cluded with the lecture by UC Director S. Pakuliak
about JINR and the UC educational programmes
for students.

At the end of January, staff members of the
Dzhelepov Laboratory of Nuclear Problems of
JINR M.Lyablin and A.Artikov visited Tashkent
on the invitation of President of the Academy of
Sciences of Uzbekistan B. Yuldashev to present the
Precision Laser Inclinometer (PLI).

The seminar presentation of the PLI took place
at the Mavlyanov Institute of Seismology of the
Academy of Sciences of Uzbekistan. During the
seminar, M.Lyablin made the report “New meth-
ods for registration of microseismic oscillations”.
A unique sensitivity of the PLI and its ability to
register low-frequency angular movements of sur-
face of the earth were noted. The crucial impor-
tance of using the device together with well-known
methods of earthquake prediction was highlighted.

After the seminar, there was a meeting with
B. Yuldashev. During the meeting, it was decided to
send two employees to JINR for training in using
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Dubna, 24-26 February. The first meeting of the NICA Cost and
Schedule Review Committee

the PLI and its further maintenance in seismic lab-
oratories of Uzbekistan.

On 24-26 February, the first meeting of the
NICA Cost and Schedule Review Committee
(CSRC) was held. The Committee emerged on the
decision of the CP of JINR and the Supervisory
Council for the project “The NICA Complex”.

The Committee was created to consult the
Supervisory Council and the CP on issues related
to cost estimate and work progress towards the im-
plementation of the project “The NICA Complex”.
The Committee, which is headed by F.Ferroni
(INFN, Italy), consists of admitted specialists in
the fields of high energy physics and accelerator
physics: 1. Mnikh (DESY, Germany), L. Chifarelli
(University of Bologna, Italy), F.Bordri (CERN),
L.Kostov (Agency for Nuclear Regulation, Bulga-
ria), E.Rabinovichi (Israel), and L.Kravchuk (INR
RAS, Russia). The meetings of the Committee
were attended by JINR Director V.Matveev, Head
of the project “The NICA Complex” V.Kekelidze
and Co-Head of the theme “The NICA Complex”
A.Sorin. First Deputy Minister of Science and
Higher Education of Russia G.Trubnikov, Head
of the project’s directorate R. Lednicky and Deputy
Head of the project office Yu.Potrebenikov, JINR
Chief Accountant S. Dotsenko and Deputy Head of
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A.C.Copun. B pabore xomnteTa IPUHAAK yYACTHUE
[EPBBINi 3aMECTUTEAD MMHUCTPA HAYKM M BBICHIETO
o6pasosanus PO T.B.Tpy6uuros, pyKOBOAMUTEAB
Avpexnyy npoekra P. Aeannuxu, 3amecturens py-
rKoBoauTeas mpoektHoro oduca FO.K.ITorpebe-
HUKOB, raasHblil Gyxraatep OVIIU C. H. Aouenko
¥ 3aMeCTUTEAb PYKOBOAMTEAS (PMHAHCOBO-IKOHO-
mudeckoro yupasaenus OVIANM M. II. Bacuases.

B mepBeiit AeHb paGoOThI KOMUTETA YYACTHUKU
3aCEAaHUSA COBEPUIMAM IKCKYPCHIO IO OOGBEKTaM
kommaekca NICA. B xoae 3acepanmit 6biAmM 3a-
CAymIaHBl ¥ OOGCY>KAEHBI AeTaAbHble COOOUIEHMS
PYKOBOAUTEAEN OCHOBHBIX MOACUCTEM ¥ OGBEKTOB
KOMIIAEKCA, CO3AaHME KOTOPBIX HAMEYEHO B paM-
Kax 6a30BOi KOH(UIypayuyu NPOeKTa B COOTBET-
creun ¢ ITpo6aremuo-remaTndeckum naanom OVISIN
v TpeGOBaHMAMM HAUMOHAABHOTO mpoekra PO
«Hayxa» ao xonma 2022 r. Oco6oe BHMMaHMEe ObI-
AO YAEAEHO OIjeHKaM 6a30BOJ CTOMMOCTH IPOEKTa
1 3(pdeKTUBHOCTM 3aTPAT MO MPOEKTY, MAAHAM pe-
aAmzanuyu u 3POEeKTUBHOCTU UX UCHOAHEHU:A, -
(hEeRTMBHOCTY MHCTPYMEHTOB ¥ METOAOB, JCIOAB-
3yeMBIX PYKOBOACTBOM ¥ MCHOAHUTEASMMU IPOEKTA
AASL MOHMTOPHMHTA 3aTPAT U MAAHMPOBaHUI paborT,
OCHOBHBIM BOIPOCaM (PMHAHCHUPOBAHNS, B TOM YNUC-
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Ae CBSI3aHHBIM C TEXHMYECKMMM NPOOAEMAMM PH-
CKOB B peaAM3aryy mpoeKTa.

Komurer OTMETHMA 3HAYUTEABHBIN IIPOTPECC
B peaansanuy 6a3oBbIX IAEMEHTOB KOMIAEKCA 3a
IIOCAEAHME ABA TOAQ, YCUAUS, IPEAIPUHATEIE PYKO-
BOACTBOM TIPOEKTA M aAMUHMCTpanueit Mucruryra
10 (DUHAHCOBOMY U TEXHUYECKOMY OOGECIeYeHuIo
pabor, a Tak)Ke BBICOKOE KAyeCTBO IPEACTaBAEH-
HBIX Ha 3aCeAAHUM MaTePUaAOB.

Oco6oe BHuMaHue ObIAO O6pamIeHO HA HEOO-
XOAMMOCTh CO3AaHMsA oduca MNPOeKTa, YETKOTO
ONpeAeAeHVs] IEePCOHAABHBIX OOS3aHHOCTEN IO
CO3AAHMIO ¥ MOHUTOPMHTY T'padyUKOB pearnsanunu
IPOEeKTa, AOTUCTHUKE, O0AXKeTY, 6e30macHOCTH
¥ KOHTPOAIO KavyecTBa MOCTABASIEMOrO 06OPYAO-
BaHUS ¥ BBIIOAHEHHBIX paboT, a TakKe Ha HeoO-
XOAMMOCTb OIpPEAEAEHMST KPUTUIECKUX OOGBEKTOB
6a30B0J1 KOHUIypanuy KOMIAEKCA, pa3paboTku
[AAHA MUHUMM3AIVUM Y CMIATYEHVS PUCKOB AASL €TO
KpUTHIECKNX 00beKTOB. KOMUTET TOAYEPKHYA, 9TO
OL|eHKY IIporpecca B peaausaluy mpoekTa Heo6xo-
AVMO TIPOBOAMTH He peske, 4eM pa3 B TPM MeCs-
na. 26 deBpars Ha 3aKPBHITOM 3aCEAAHNM KOMUTETA
6biAM CHOPMYAMPOBAHBI PEUIEHNUS U PEKOMEHAA-
UMM B aApec HaOGAIOAATEABHOTO COBETAa MPOEKTa
«Kommaekc NICA» u KIIIT OMAIN.

the Finance &Economy Office of JINR M. Vasiliev
participated in the work of the Committee.

On the first day of the Committee meeting, the
participants had an excursion to the objects of the
NICA complex. During the meeting, detailed pre-
sentations made by heads of major subsystems and
objects of the complex were heard and discussed
whose development is planned in the framework
of the basic configuration of the project according
to the JINR Topical Plan and requirements of the
Russian national project “Nauka” till the end of
2022. Special attention was paid to the estimate
of the base cost and the cost effectiveness of the
project, the estimate of the implementation plans
and efficiency of their realization, the estimate of
the efficiency of instruments and methods used by
managers and executors of the project to monitor
the costs and work planning, the main issues of fi-
nancing, as well as issues related to them and risks
caused by technical problems in the implementa-
tion of the project.

The Committee noted considerable progress in
the implementation of basic elements of the com-

k1

plex achieved over the past two years. The CSRC
members also noted great efforts made by the man-
agement of the project and the administration of
the Institute to provide financial and technical sup-
port and noted the high quality of reports present-
ed at the meeting.

The Committee paid special attention to the
necessity to establish the project office with clearly
defined personal duties of its members in the fields
of development and monitoring of the adhering to
the project’s implementation schedule, logistics,
budget, safety and quality control of purchased
equipment and work done, determining critical ob-
jects of the basic configuration of the complex, the
development of the minimization plan and the risk
reduction at its critical objects. The Committee
highlighted that the estimate of the implementa-
tion progress should be conducted at least three
times a month. On 26 February, at a closed session
of the Committee, decisions and recommendations
were formulated to the Supervisory Council for the
project “The NICA Complex” and the CP of JINR.




KOH®EPEHLIMN. COBELLAHNA

C 27 suBaps mo 1 ¢deBpans B yauBepcurete «JyOHa»
nponuia 26-s1 MexnyHnaponHas koHdepenuus «Mame-
mamuxa. Komnwviomep. QObpazoeanue» (MKO-2020),
OpTraHU3aTOpaMH KOTOPOU BBICTYIMIN MOCKOBCKHII rocy-
JTapCTBEHHBIN yHUBepcuTeT uM. M. B. Jlomonocosa, O6ne-
JIUHEHHBIH MHCTUTYT SA€PHBIX HCCIEIOBAHUH, rocyaap-
CTBEHHBIH yHUBEpcUTeT «/JlyoHay, IHCTUTYT NpHKiIaIHOM
matematuku uM. M. B. Kennpiia PAH, mexxpernonanbHast
oOriecTBeHHast opranu3anus « X KeHIMHbl B HayKke 1 o0pa-
30BaHMM» U ApYyTHe BeAylllue Hay4yHble HeHTphl Poccun.

Ha otkpeiTnu HayuHOTO (hopyma mmpexrop OUSAN
B.A.MatBeeB TO3HAKOMWJI YYaCTHHKOB KOH(EpPEHINH
¢ Hay4HoM mporpammoir OMSU, pextop yHUBepcuTeTra
«/lyona» JI.B. ®ypcaeB pacckazan o0 MOCIETHUX OTKPHI-
THSIX B KOCMOJIOTHH 1 acTpodusuke, qupexrop Mucruryra
CHUCTEMHOTO aHajM3a U YOpPaBICHUS YHHUBEpCHUTETa
«/lyona» akagemuk PAH E.H.Yepemucuna onmcana uH-
HOBAIMOHHBIE NMPHHIMIEI [T-00pa3zoBanms a1 TOATOTOB-
ku kazapoB B ICAY ynuBepcuteTa «JlyoHaY.

[Mockonbky koH(pepeHims MKO HOCHT MeXIUCIH-
IUIMHAPHBIA XapakTep, HporpamMMa ObUla HaCBIIIEHHOMH
1 BKJIIOYAJTa IUICHAPHBIE 3ace/laHusi, YCTHBIE M CTEHIO-
BbIE CECCHM, KPYyIIble CTOJBI, JIEKIMH, MacCTep-KIacChl,
nMeHHble Bedepa u T. 1. Jupextop JIUT B.B. Kopenskos
mpeacTaBui HU(GPOBYIO TUIATPOPMY [UIS IPOSKTOB Ki1acca
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meracaitenc, nupextop JIOBD B. JI. Kekenuaze nocssatun
cBoii noknan MmeracaiieHc-mpoexty NICA, nupexrop JIPb
A.H.byraii 3aTpoHya BOIPOCHl MOJEIMPOBAHMSI B COBpE-
MEHHBIX TIOJIXO/IaX K TOBBIMICHUIO 3((PEKTUBHOCTH IIy-
4YEeBOM Tepamnuu ONyXosel, HayuHbIll pykoBoautens JISP
FO.I1. OranecsH OCBETHJI MEPCHEKTHBBI CHHTE3a HOBBIX
CBEPXTSKEIbIX IEMEHTOB.

Hayunerii ¢dopym cobpan GombIIOe KOITHYECTBO
YYaCTHMKOB U3 pa3HbBIX peruoHoB Poccum u cTpan
EBpomnsl. B crieayrorieM roay TpaauiioHHas KOH(epeH-
uus npoaet B [lymuHo.

23-24 anpens Jlaboparopust PU3UKK BBICOKHX DHEp-
ruii uM. B. . Bekciepa u A. M. banauna nposena B (op-
MaTe OHJIalH-KOH(EepeHINu 5-e KonnabopayuonHoe co-
seuyanue no Ikcnepumenmy MPD na ycmanoexe NICA.

B xome BcTpeun ywacTHMKamu Oblia JaHa OLEHKa
YPOBHSI TOTOBHOCTH JI€TEKTOpa, BKIIOYas pa3pabOTKy
MIPOTPAMMHOTO OOCCIIEUeHHs, MPOBEIEHO OOCYKICHUE
(U3MUECKIX 3a]a4 U Pe3yJIbTaTOB, MOJYYEHHBIX KOJLT1a00-
pamueii, a Takke pacCMOTPEHBI TEKYyIHEe OpraHu3aIOH-
Hble Bonipocskl MPD.

Cogemanne BKITIOYA0 B ¢e0s CeCCHH Mo (PU3UKE U TIO
TOTOBHOCTH JICTEKTOPA, OTKPBITHIE Ul BCEX YYAaCTHUKOB
kosuabopanuu MPD, a Takke 3akpbiToe 3acejaHue pyKo-
BOJIAIIIIETO cocTaBa Kojutaboparuu MPD.

From 27 January to 1 February, the 26th International
Conference “Mathematics. Computing. Education”
(MCE-2020), organized by Moscow State University,
the Joint Institute for Nuclear Research, Dubna State
University, the Keldysh Institute of Applied Mathematics
of RAS, the interregional public organization “Women in
Science and Education” and other leading scientific cen-
tres, was held at Dubna State University.

At the opening of the scientific forum, JINR Director
RAS Academician V.Matveev acquainted the conference
participants with the JINR scientific programme, Rector of
Dubna State University D.Fursaev spoke about the latest
discoveries in cosmology and astrophysics, Director of the
Institute of System Analysis and Management of Dubna
State University Eu.Cheremisina described the innova-
tive principles of IT education for preparing specialists at
ISAM of Dubna University.

Since the MCE conference is interdisciplinary, the
programme was intensive and comprised plenary sessions,
oral and poster presentations, round tables, lectures, tuto-
rials, etc. The following reports are noteworthy: Director
of LIT V.Korenkov introduced a digital platform for me-
gascience projects; Director of VBLHEP V.Kekelidze

EI

devoted his report to the NICA megascience project;
Director of LRB A.Bugay dwelt upon the issues of mod-
eling in modern approaches to improving the efficiency of
radiation therapy of tumors; Scientific Leader of FLNR
Yu. Oganessian reported on the prospects for the synthesis
of new superheavy elements.

The scientific forum brought together a large num-
ber of participants from different regions of Russia and
European countries. Next year the traditional conference
will take place in Pushchino.

On 23-24 April, the 5th Collaboration Meeting of
the MPD Experiment at the NICA Facility was held on-
line at the Veksler and Baldin Laboratory of High Energy
Physics.

The participants estimated the level of the detector
readiness, including elaboration of the software, discussed
physics tasks and results obtained in the collaboration and
considered current organizational issues of MPD.

The meeting included sessions on physics and the de-
tector readiness that were open for all participants of the
MPD collaboration, and a closed meeting of the leaders of
the collaboration.
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