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[IpemioxkeH HOBBIN MOJAXOA K HEMEPCHOPMHUPYESMbIM
B3anMoyeiicTBusAM. OH 0CHOBaH Ha 00bI9HON R-omeparmn
Boromo6oBa—Ilapacioka, KoTopasi OTHHAKOBO IPUMEHIMA
B 110001 JOKaJTbHOM KBAHTOBOM TEOPHH IMOJS HE3aBHUCHU-
MO OT TOTO, TIEPEHOpPMHUpyeMa OHA WM HET. B kadecTBe
TIpUMepa pacCMOTPEHA TEOPHS q)f; B D-m3mepenmsx, rae
D=4, 6, 8,10, u BpIYHCICHA YCTHIPEXTOUCYHAS] AMILIUTY-
Jla Ha MaccoBOM MoBepXHOCTH. [lorydeHbl COOTBETCTBYIO-
e YpaBHEHUS PEHOPMTPYIIBI, U HAWJCHBI HX PEIICHHUS
Uit Bcex D, KOTOpble CYyMMHUPYIOT JHAUPYIOIIUAE JIOTa-
PUQMBI BO BCEX MOPAIKAX TEOPUU BO3MYIIICHHAHN B TOTHON
AHAJIOTUH C TIEPEHOPMHPYEMBIM citydaeM. OOHapyKeHO,
YTO aMIUTATYIA PAcCesHUs B TCOPHUU (p% oOmagaer mo-
mocom JlaHmay mpu BBICOKMX JHEpPrusix ans Bcex D.
Ob6cyxmaercs MpUMEHEHNE TIPEATTOKESHHON MPOTETyPHI B
JPYTUX HETIEPCHOPMUPYEMBIX TCOPHUSIX.

Kazakov D.l. RG Equations and High Energy Behaviour

in Non-Renormalizable Theories // Phys. Lett. B. 2019. V.797.
P.134801.

3axBaT MIEKTPOHOB SAPAMU WIPAECT BaKHYIO POJIb
B IIpoliecce KOoJjanca MAacCUBHOM 3BE3Mbl, MPUBOIAIIEM
K 06pasoBanmio cBepxHOBBIX THma II. Ha mpumepe >°Fe

- | .
AT THE LABORATORIES OF JINR

u 78Ni HamMu TIpOBeJeHBI pacyeThl MO 3aXBaTy JIEKTPO-
HOB HarpeThIMU sIIpaMH 13 00JacTH *kKejae3a U HeHTpOH-
HO-M30BITOUHBIMU siApaMHu. J{71s pacueTa CedeHuil U CKo-
pocTell 3axBaTa HCIIOJIB30BAJIOCH CAMOCOIIIACOBAHHOE
TEIUIOBOE KBA3MYACTUYHOE NPUOIIDKCHHWE CITydaifHON
daspr (TKIIC®) ¢ cunamu Ckupma. Jlns S°Fe nmokasamo,
YTO HapylIeHHe TUnoTe3bl bpuHKa—AKcenst B paMKax
TKIIC® mpuBOAUT K 3HAYUTEILHOMY YBEITHMUCHHIO CKO-
pocTeli 3axBara NMpHU HEKOTOPBIX IUIOTHOCTAX U TeMIIepa-
Typax IO CPaBHEHHIO C pacueTaMu MOJeIn obonodek. s
78Ni ponb TemnoBbIX 3(h(EKTOB OKa3bIBAETCS elle Gonee
CyIIecTBeHHON. B wacTHOCTH, y4eT TemaoBoil pa30dioku-
POBKH T'aMOB-TEJUIEPOBCKUX U 3alPEIICHHBIX IEPEXOT0B
Ha HECKOJIbKO TIOPSAIKOB YBEIMUUBAET CKOPOCTH 3aXBaTa
UIEKTPOHOB HEWTPOHHO-M30BITOUHBIME SIAPAMH TI0 CPaB-
HEHUIO ¢ 0oJiee PAaHHUMH PacueTaMH.

Dzhioev A.A., Vdovin A.l., Stoyanov Ch. Thermal Quasi-
particle Random-Phase Approximation Calculations of Stellar

Electron Capture Rates with the Skyrme Effective Interaction //
Phys. Rev. C. 2019. V. 100. P.025801.

VYcTaHOBIEHB! TOYHBIE 3aKOHBI OONBIIHX YHCEN IS
JIBYX aJJIMTUBHBIX 110 BPEMEHM BEJIMYHMH B Mojenu Raise
and Peel — xonmuecTBa IIINTOK, YIAJICHHBIX JABHHAMH,
M KOJIMYECTBA [T100aIbHBIX JIABUH, MPOU30MICANINX K JaH-
HOMY MOMeHTY. OHM MOATBEPIK/IAI0T CIIPABEINBOCTh TH-

Bogoliubov Laboratory
of Theoretical Physics

We suggest a novel view on non-renormalizable inter-
actions. It is based on the usual BPHZ R-operation which
is equally applicable to any local QFT independently of
whether it is renormalizable or not. As a playground we
take the (pf) theory in D dimensions for D =4, 6, 8, 10 and
consider the four-point scattering amplitude on shell. We
derive the generalized RG equation and find the solution
valid for any D that sums up the leading logarithms in all
orders of PT in full analogy with the renormalizable case.
It is found that the scattering amplitude in the (p% theory
possesses the Landau pole at high energy for any D. We
discuss the application of the proposed procedure to other
non-renormalizable theories.

Kazakov D.l. RG Equations and High Energy Behaviour

in Non-Renormalizable Theories // Phys. Lett. B. 2019. V.797.
P.134801.

Electron captures on nuclei play an essential role
during the collapse of a massive star leading to a type
II supernova. Choosing 3°Fe and 7®Ni as examples, we

have performed illustrative electron capture calculations
for hot iron-group and neutron-rich nuclei in stellar en-
vironments. To compute electron capture rates and cross
sections, we have employed the self-consistent thermal
quasiparticle random-phase approximation (TQRPA) with
the Skyrme interaction. For *°Fe, it is shown that for some
temperature and density regimes the TQRPA rates exceed
the shell-model rates due to violation of the Brink—Axel
hypothesis within the TQRPA. For neutron-rich 78Ni, the
role of the thermal effects on the EC rates is even more
substantial. In particular, it is shown that the inclusion of
thermally unblocked Gamow—Teller and forbidden transi-
tions enhances by several orders the rates in comparison
with the values predicted by the earlier calculations.
Dzhioev A.A., Vdovin A.l., Stoyanov Ch. Thermal Quasi-
particle Random-Phase Approximation Calculations of Stellar

Electron Capture Rates with the Skyrme Effective Interaction //
Phys. Rev. C. 2019. V.100. P.025801.

We establish the exact laws of large numbers for two
time additive quantities in the Raise and Peel model, the
number of tiles removed by avalanches and the number
of global avalanches that happened by given time. The
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TIOTE3 JUIsl COOTBETCTBYIOMINX KOPPEISINOHHBIX (DyHKINI
B CTAllMOHAPHOM COCTOSIHMU. Jl0Ka3aTeIbCTBO OCHOBAHO
Ha Mmeroauke T—Q-cooTHomienuit bakcrepa, mpuMeHeH-
HOW K aCCOLIMHUPOBAHHOW Iemouke XXZ, M ee peuleHun
mpu A = —1/2, nonmydennom ®PpuaknabsM, CTPOraHOBBIM
U 3arbepom.

Povolotsky A. M. Laws of Large Numbers in the Raise and

Peel Model // J. Stat. Mech.: Theory Exp. 2019. No.074003.
P.1-22.

Paccmotpena monens @pundepra—/In—Cupnuna, Mu-
HUMAaJbHO CBSI3aHHAsI C HUHINTEHHOBCKOM TrpaBUTAIMEH
B YCTBIPEXMEPHOM MPOCTPaHCTBE-BpeMeHH. [lepeHopmu-
pyemas monens @pundepra—J/Iln—CupiaiHa BKIIOUaeT ABa
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B3aMMOJIEHCTBYIOINX CKAISIPHBIX IIOJISI, IPU 3TOM Macca
KOMIIJIEKCHOTO CKaJISIPHOTO IIOJIS1 BO3HMKAET B pPe3yJibTa-
T€ €ro B3aUMOJIEHCTBUS C AEUCTBUTEIBHOM KOMITOHEH-
TOW, OONamaromieli KOHEYHBIM BaKyyMHBIM 3HAuCHHEM.
ITocTpoeHO M HMcCaenoBaHO HOBOE CEMEWMCTBO PELIEHUIT
3TOM MOJIEJTH, OMTICHIBAIOIIEE TPABUTHPYIOIINE AKCHAIBHO-
CHMMETPHYHbIE Bpalaromecs 0030HHbIE 3Be3/1b1. B nipe-
JieTie TUIOCKOTO IIPOCTPAaHCTBA-BPEMEHH 3TH PEIICHHUS CBS-
3aHbI ¢ cOOTBeTCTBYIOIUMHU Q-1mapamu. [Ipu ydaere oObI4-
HOTO YCJIOBHSI CHHXPOHH3AILUK MOJIENb TaKKe IOIyCKaeT
CYIIECTBOBAHUE BPAINAIOIINXCA YEPHBIX IBIP C JBYMS
THIIAMH CKaJISIPHBIX BOJIOC. MccnenoBaHbl pemmeHus ¢ mno-
JIOKUTEIIBHOM M OTPULIATEILHOM YETHOCTBIO U COOTBET-
CTBYIOIINE TUIIBI YEPHBIX IBIP, UX JJOMEH CYIIECTBOBAHHS

JlaGoparopus sinepubix peakuuii um. [ H. @neposa, asryct. Huknorpon JA11-280

The Flerov Laboratory of Nuclear Reactions, August. The DC-280 cyclotron

validity of conjectures for the related stationary state cor-
relation functions then follows. The proof is based on the
technique of Baxter’s T-Q equation applied to the associ-
ated XXZ chain and on its solution at A =—1/2 obtained by
Fridkin, Stroganov and Zagier.

Povolotsky A. M. Laws of Large Numbers in the Raise and

Peel Model // J. Stat. Mech.: Theory Exp. 2019. No.074003.
P.1-22.

We consider the Friedberg—Lee—Sirlin model min-
imally coupled to Einstein gravity in four spacetime di-
mensions. The renormalizable Friedberg—Lee—Sirlin mod-

el consists of two interacting scalar fields, where the mass
of the complex scalar field results from the interaction with
the real scalar field which has a finite vacuum expectation
value. We study a new family of self-gravitating axially
symmetric, rotating boson stars in this model. In the flat
space limit these boson stars tend to the corresponding
Q-balls. Subject to the usual synchronization condition,
the model admits spinning hairy black hole solutions
with two different types of scalar hair. We investigate par-
ity-even and parity-odd boson stars and their associated
hairy black holes. We explore the domain of existence of
the solutions and address some of their physical properties.
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n pmsmueckue cBocTBa. [lokazaHO, YTO CBOWCTBA pelre-
HUH AMEIOT CXOACTBO C COOTBETCTBYIONTMMH O030HHBIMU
3Be€371aMU U petieHusiMu Tuna Keppa ¢ cMHXpoHU3UpOBaH-
HBIMU CKaJIIPHBIMH BOJIOCaMu B HelnHeHoi O(3) curma-
MOJIETIM, CBSI3aHHOW C HUHINTEHHOBCKOM TIpaBUTAIUEH,
a TaKke, B IpeAeIbHOM ClIydae, — C PEHICHUSIMH TEOpUHI
Oiinmreitna—Kneitna—Topiona ¢ OIHOKOMIOHEHTHBIM
KOMITJIEKCHBIM CKaJISIPHBIM TTOJIEM.

Kunz J., Perapechka I., Shnir Ya. Kerr Black Holes with
Synchronised Scalar Hair and Boson Stars in the Einstein—Fried-
berg—Lee—Sirlin Model // JHEP. 2019. V. 1907. P. 109.

Kunz J., Perapechka 1., Shnir Ya. Kerr Black Holes with
Parity-Odd Scalar Hair // Phys. Rev. D. 2019. V.100. P.064032.
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NabopaTtopus sgepHbIX peakuumn
nm. I H. PnepoBa

B pamkax 8-it MexayHapoqHOH KOH(pepeHIUH
«Hosbie pyoexu B ¢pusmke» (ICNFP’2019) B Komnmbapu
(octpoB Kpur, I'perms), mpoxomusineir 21-29 asrycra
2019 ., cocTosnmoCch IBYXAHEBHOE pabouee COBEIIAHNE TIO
(hu3MKe SK30THUCECKUX SATIeP.

Cogemnianwne, coopasiiee okoyio 40 y4acTHUKOB U3 Be-
nymux uHCTUTYTOB Poccuu, CIIIA, Utamuu, ['epmanum,
O®panuun, Yexun u lloabmmy, MpoBOAMIOCH B paMKax
obOcyxaeHusl cTparernyeckoro rmiuaHa passutus OWSN
B 00J7acTH (U3MKM C My4KaMH pPaMOAKTUBHBIX HOHOB
(PU) na cemunernuit nepuoxa 2024-2030 u mocnemyromnue

Komumbapu (octpos Kpur, I'penust), aBryct. YuacTHuku pabodero copeuianus 1no Gu3nKe 5K30THUECKUX Sep

Kolymbari (Crete, Greece), August. Participants of the Workshop on Physics of Exotic Nuclei

The solutions exhibit close similarity to the corresponding
boson stars and Kerr black holes with synchronised scalar
hair in the O(3)-sigma model coupled to Einstein gravity
and to the corresponding solutions in the Einstein—Klein—
Gordon theory with a complex scalar field, where the latter
are recovered in a limit.

Kunz J., Perapechka 1., Shnir Ya. Kerr Black Holes with
Synchronised Scalar Hair and Boson Stars in the Einstein—Fried-
berg—Lee—Sirlin Model // JHEP. 2019. V.1907. P.109.

Kunz J., Perapechka 1., Shnir Ya. Kerr Black Holes with
Parity-Odd Scalar Hair // Phys. Rev. D. 2019. V.100. P.064032.

Flerov Laboratory of Nuclear Reactions

The two-day Workshop on Physics of Exotic Nuclei
was held in Kolymbari, Crete, Greece, as part of the 8th
International Conference on New Frontiers in Physics
(ICNFP 2019), 21-29 August 2019.

The event gathered nearly 40 participants from the
leading research centres of Russia, USA, Italy, Germany,
France, the Czech Republic and Poland, and was main-
ly devoted to the discussion of the Strategic Plan for the
Development of JINR in physics with radioactive ion
beams (RIBs) for the years 2024-2030 and onward. It
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rofsl. Beuto ormMedeHo, uTo 00Cy)kaaeMast JOJITOCPOYHAst
MporpaMMa MOKET BKIJIOYATh CO3/1aHWE CHIBHOTOYHO-
ro JIMHeHHoro yckopurens Tsokenslx noHoB LINAC-100
¢ BBICOKOA(PeKTHBHBIM (pparmeHT-cenaparopom DFS s
nonyuyeHus myuxkoB PU. OnHOM U3 OCHOBHBIX Lielel co3-
JTaHWUS TaKOTO YCKOPUTEJIBHOTO KOMILIEKCA SIBISETCS U3Y-
YEHHUE MPAMBIX SJIEPHBIX PEaKLUN B AMANA30HE YHEPIUil
20-70 M»aB/aykinon Ha my4ukax PU ¢ HHTEHCHUBHOCTSIMH,
HE yCTYMAIONMMU MUPOBBIM aHAJIOTaM.

W3ydenne BO3MOXKHOCTH COOPYXKEHHS JaHHOTO
YCKOPHUTEIEHOTO KOMIUIEKCA, BKIIOYAsl TEXHOIOTHMYECKHE
1 (PUHAHCOBBIC ACTIEKTHI, SIBISIETCS IIEIbI0 ONMMKaHIMX
HECKOJIBKHX JIeT. [TaBHas 3ajqada CEerofHss — CO3JaHue
MPOTOTHUIIA HAYaIbHOM YacTH JMHEHHOro YyCKOpHUTe-
st LINAC-100, BKIIOUArONIEr0o MHTEHCUBHBLINA HMOHHBIN
nctounuk OI[P-tuma Ha 14 I'T1 (MHTEHCHBHOCTH MOHOB
14N2* ~ 1 emA), TpaHCHIOPTHYIO JHHHMIO ITyYKa HH3KOH
SHEPruH, a TAKXKE CEKIUIO CHIHLHOTOYHOTO YCKOPHUTEIS
HENPEPHIBHOTO JEUCTBUSL C MPOCTPAHCTBEHHO-OJHOPO-

AT THE LABORATORIES OF JINR

HOM KBaapymnoibHOH ¢oxycupoBkoit (IIOK®D). Monusrit
nctounuk DIIP-tuna c¢ gacroroit 28 I'Tt, pazpabarbiBae-
Merii B JISIP OUSIU, ipeskie Bcero B paMKax pa3BUTHSA (a-
OpHKH CBEPXTSDKEIIBIX DJIEMEHTOB, TaKXe Oy/eT BocTpedo-
BaH npu cozganuu LINAC-100. [dpyroit BaxkHeimen 3a-
nadeit sisisiercs pazpadborka TDR mast LINAC-100 u DFS.

Ha coBemanun obcyxnanach TakkKe BO3MOXKHOCTb
nonrocpounoro pazsutusi LINAC-100 + DFS mo xowm-
iekca ypoBHs Meracaiienc — DERICA (nyOnen-
CKHI KOJUIaiJiep 3JEKTPOHOB M PAJAMOAKTUBHBIX HOHOB,
http://derica.jinr.ru/events.html). B pamkax mpoekra
DERICA [1] npennaraercsi peann3oBaTh NOCTYCKOPEHHE
PU, Bxirouasi ycKOpeHHE M HAKOIUICHHE B KOJBIIAX, YTO
SBJISIETCA OCHOBOM Ul MPOBEIEHUSI YHUKAJIBHBIX HCCIIE-
JoBaHuM ¢ nmyukamu P B IIMpPOKOM Juana3oHe SHEPruil
5-300 M»aB/uyxiion. Koneunas 1enb npoekta — pa3Bu-
THE HHPPACTPYKTYPBI AEKTPOH-UOHHOTO KolTaiiiepa st
WCCIICIOBAaHMS DJIEKTPOMATrHUTHBIX (hOPMPAKTOPOB IK30-
THYECKHUX sAnep. B xome coBemanust ObUIO yKa3aHO, YTO

Jlaboparopus sipepHbix mpodiem um. B.I1. Ixxenenora,
OKTAOph. YuacTHuKH 3kcnepuMenTa TAIGA

The Dzhelepov Laboratory of Nuclear Problems, October.
The participants of the experiment TAIGA

was noted that the construction of the high-current
linear accelerator of heavy ions LINAC-100 with the
high-efficiency fragment separator DFS for the pro-
duction of RIBs could also be included in the long-
term programme under discussion. One of the prima-
ry goals of the construction of such an acceleration
complex is the study of direct nuclear reactions in the
energy range 20-70 MeV/nucleon using RIBs with
the intensities not lower than those available today.
The study of the possibilities for the construc-
tion of the accelerator complex, which incorporates
technological and financial aspects, is the main task
to be accomplished within the next several years. The
main task we are facing today is the development of
a prototype for the first section of the LINAC-100
linear accelerator that includes an intensive 14-GHz
ECR ion source (!¥NZ' ijon intensity ~1 emA),
a low-energy beam transportation line, and a section
of the high-current accelerator with continuous wave
radiofrequency quadrupole (CW RFQ). The 28-GHz
ECR ion source designed at JINR FLNR as part of the
development of the Factory of Superheavy Elements
will also be in demand during the construction of
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moapoOHas HaydHas MporpaMMa MpPOeKTa JODKHA OBITh
[IPEelICTABIICHA B TAK HAa3bIBAEMOIl «OeION KHUTE».

1. I'pueopenkoJI. B. uop. // YOH.2019.T.189. C.721-738.

INaGopaTopusi MIHPOPMALIMOHHBLIX TEXHONOrMM

B pabote, BbIMOIHEHHON coTpyaHukamu Jlaboparo-
pun nHGOPMAIMOHHBIX TexHOoNoTui u Jlaboparopun Teo-
pernieckoil (PU3UKH, MTOKA3aHO, YTO TEOPUSI ABTOMOIEIb-
HBIX TPHUOIMKEHUH SIBISETCS MOIIHBIM HHCTPYMEHTOM
JUIsl onMcaHus (a3oBBIX MEPEXOJ0B B KBAHTOBOH TEOPUHU
nojs. ABTOMOJIETIBHBIE ANMNPOKCUMAHTBI IMPeICTaBIIsA-
0T CO00# AKCTPANONALNI0 ACUMITOTHYECKUX PSIOB IO
CTENECHAM MaJbIX MEPEMEHHBIX Ha WX IPOHM3BOJILHBIC
3HAUEHHUS, B TOM YHCIIE CTPEMSIINECS K OECKOHEYHOCTH.
[Moaxon mnTIOCTPUPYETCSI PACCMOTPEHHEM TPEX MPooIeM:
1) BIusiHUS TapameTpa CBS3W Ha KPUTHUYECKYIO TeMIlepa-
Typy CUMMETPUYHON MHOTIOKOMIIOHEHTHOM TEOPHUM I1OJISL
O(N); 2) pacyera KpUTHYECKUX IKCIIOHEHT (ha30BOroO Iie-
pexona B cumMmerpuuHoii Teopun nosist O(N); 3) omenku
TEeMITepaTypsl AeKOH(pAaHHMEHTa B KBAaHTOBOH XpOMOAH-
Hamuke. [lomydeHHbIE pe3yabTaThl XOPOIIO COIIACYHOT-
Csl ¢ JOCTYNHBIMH YHCJIEHHBIMH pacyeTaMH, TaKMMH Kak
pacuetsl o Metogy MonTte-Kapino, cymmupoBanue [Tage—
Bopens n perieToyHbie JaHHBIE.

- | .
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Yukalov V. 1., Yukalova E. P. Describing Phase Transitions in
Field Theory by Self-Similar Approximants // Eur. Phys. J. Web
Conf. 2019. V.204. P.02003.

B pamkax cormiameHus O COTPYJHHYECTBE MEXKIY
OUSN u IKF (Dpankdypr-na-Maiine, ['epmanns) B JIUT
BBITIOJIHEHA PaboTa, B KOTOPOW IPEACTaBICHBI JaHHbBIC
CBEPXBBICOKOTO Pa3pelICHUs] MO MOJHOCThIO Tuddepen-
IIMAJIBHBIM CEUCHMSAM OIHOKPATHON HOHHM3ALUH TeIus,
BBI3BAHHOH ynapoMm HpoToHOB ¢ 3Heprue 1 M»eB. Ilo
CPaBHEHUIO C paHee ONyOIMKOBAaHHBIMH JJAHHBIMH HCCIIE-
JIyeTCsl IPYrod peKUM KMHEMATH4eCKUX YCIOBHU C TOY-
KU 3pEHHMs TIEPEAaddl UMITYIbCOB U SHEPTHH AIEKTPOHOB.
OTH JaHHbIE CPABHUBAIOTCS C APYTHMH TCOPETHIECCKUMHU
pacueramu. [lepBoe GOpHOBCKOE MPHOIMIKEHUE COIVIACy-
€TCsI C OKCIIEPUMEHTOM B KHHEMATHUECKOM PEKHME PSTIOM
¢ oporom bere, Boamm oT 3ToW 00IACTH pacCUMTAHHBIN
OMHApHBIN MUK CMENaeTCs] OTHOCUTEIBHO IKCIICPUMEH-
TANBHBIX JaHHBIX. YTOOBI pemINTh AaHHYIO 3a/ady, MbI
aHaJM3MPYEeM HECKOJBbKO TEOPETHUECKMX MEXaHH3MOB,
BBIXO/IAIINX 32 PAMKH OOBIYHOM TEOPHH MTEPBOTO OOPHOB-
CKOTO NPUONMKEHNS. DTH MEXaHU3MBI BKIIIOYAIOT MOJIETh
3C (tpu KynoHoBckue (yHKIMH), 3QPEKTUBHBIC 3apsibl,
T-matpuiibl BHE 000JIOYKH BMECTO MapHBIX MOTCHIMATIOB
M KBa3MKJIACCHYIECKOE B3aNMO/ICHCTBHIE TTOCIIE CTOKHOBE-
Hus. [Tokazano, yto komOuHanus moaenu 3C ¢ ahdexTom

LINAC-100. The development of TDR for LINAC-100
and DFS is another crucial task.

The long-term development of LINAC-100+DFS
up to a mega-science complex DERICA (Dubna Electron
Radioactive Isotope Collider fAcility, http://derica.jinr.ru/
events.html) was also discussed at the workshop. Within
the DERICA Project [1], RI post-acceleration is planned,
including acceleration and storage in rings — all of these
being the base for the unique RIB research in the wide
energy ranges 5-300 MeV/nucleon. The ultimate goal of
the project is the development of the electron—ion collid-
er for the study of electromagnetic form factors of exotic
nuclei. In the course of the workshop, it was noted that
the detailed scientific programme of the project should be
published in the so-called white book.

1. Grigorenko L.V. et al. // Adv. Phys. Sci. 2019. V. 189.
P.721-738.

Laboratory of Information Technologies

Self-similar approximation theory is shown to be
a powerful tool for describing phase transitions in quan-
tum field theory. Self-similar approximants present the

extrapolation of asymptotic series in powers of small
variables to the arbitrary values of the latter, including
the variables tending to infinity. The approach is illustrat-
ed by considering three problems: (i) the influence of the
coupling parameter strength on the critical temperature of
the O(N)-symmetric multicomponent field theory; (ii) the
calculation of critical exponents for the phase transition
in the O(N)-symmetric field theory; (iii) the evaluation of
deconfinement temperature in quantum chromodynam-
ics. The results are in good agreement with the available
numerical calculations, such as Monte Carlo simulations,
Pade—Borel summation, and lattice data.

Yukalov V. 1., Yukalova E. P. Describing Phase Transitions in
Field Theory by Self-Similar Approximants // Eur. Phys. J. Web
Conf. 2019. V.204. P.02003.

In the framework of the cooperation agreement be-
tween JINR and IKF (Frankfurt am Main, Germany), the
work which presents ultrahigh resolution data on fully
differential cross sections for single ionization of helium
induced by the 1 MeV proton impact has been performed
at LIT. Compared with the previously published data, we
study a different regime of kinematic conditions in terms
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KBa3MKJIACCUYECKOTO B3aUMOJEICTBUS MOCIIE CTOJIKHOBE-
HHSI MOXKET OOBSICHUTH HAOII0JaeMOe PacXoKICHHE.
Chuluunbaatar O. et al. Single Tonization of Helium by the

Fast Proton Impact in Different Kinematic Regimes // Phys. Rev.
A.2019. V.99. P.062711.

Na6opatopus paguaumnoHHom 6uonoruu

B JlaGoparopuu paguanuonHoir ouonorun (JIPB)
pa3paboTaH TPHHIUNNAAIGHO HOBBIH METO YCHICHHUS
OMOOrn4ecKoil APPEKTUBHOCTHU ITyYKOB IIPOTOHOB MEJIH-
LIMHCKOTO Ha3Ha4Y€HWs W TraMMa-TepareBTHYECKHX ycTa-
HOBOK. B akcrieprMenTax in Vitro yctaHOBJIEHO, YTO TIPH
JEWCTBUN MOHU3UPYIOMINX M3JIyYeHUI Ha KJIETKH Yelo-
BeKa B npucyTcTBun 1-f-D-apabunodypaHo3uiurosnHa
(AraC) n ruIpPOKCUMOUYEBHHBI — O(HIIMHAIBHBIX TTpeTia-
paToB, MCHOJIB3YyEMbIX B OHKOJOTMYECKOH KIMHUKE, IPO-
UCXOAUT TpaHchopMalus OXHOHUTEBBIX pa3priBoB JTHK
B JICTAJIbHBIC JIBYHUTEBbIC Pa3pBIBBI, YTO MMPUBOIMT K pe3-
KOMY BO3PACTaHUIO THOEIHN KIIETOK.

Ha ocHOBE 1OIy4YEHHBIX PE3YJIbTAaTOB I'PYIION
crnermanuctoB JIPb u MPHIL um. A. ®. L{p16a (OGHMHCK)
OBUTH BBITIOJTHEHBI HccieoBaHus 3 deKTHBHOCTH Tpen-
JIO)KEHHOTO METOZA MPH JICYCHHH MEJAaHOMBIL. TpeM Tpym-
nam XKUBOTHBIX (MbImaMm JuHuu C57BL) Obuta mpuButa

of momentum transfer and electron energies. These data
are compared with different theoretical calculations.
Reasonable agreement between the first Born approxima-
tion and the experiment is obtained in the kinematic re-
gime close to the Bethe ridge. Far from this region, the
calculated binary peak is shifted with respect to the exper-
iment. In order to resolve this problem, we analyze several
theoretical mechanisms beyond the customary first Born
approximation theory. These mechanisms include a 3C
model (three Coulomb functions), effective charges, off-
shell pair T matrices instead of pair potentials, and semi-
classical postcollision interaction. We find that a combi-
nation of the 3C model with a semiclassical postcollision
interaction effect may explain the observed discrepancy.
Chuluunbaatar O. et al. Single Ionization of Helium by the

Fast Proton Impact in Different Kinematic Regimes // Phys. Rev.
A.2019. V.99. P.062711.

Laboratory of Radiation Biology

At the Laboratory of Radiation Biology (LRB), a fun-
damentally new method has been developed to enhance
the biological effectiveness of medical proton beams and

a

OIlyXOJIb MEJIaHOMBI. B mepBoil rpynme omyxosb noaBep-
rajack 00JIy4eHHIO NPOTOHAMH B nuke bparra ¢ BBenenu-
em npenapara AraC. Bo BTopoii rpyrmme >KHBOTHBIX OBLIO
IPOBEJCHO aHAJIOTMYHOE OOIyYCHHE OIyXOlH, HO 0e3
BBE/ICHMS TIperapara. TpeThio TPyIMy COCTaBWJINM KOH-
TPOJIbHBIC ) KUBOTHBIC, OITYX0JIb KOTOPBIX HE MMOABEPrajlachb
o0mydenuto. Bee ®HUBOTHBIE U3 JaHHOM TPYMIBI MOTHOIH
Ha 30-e cyTku HaOmoneHuil. Bmecre ¢ Tem Ha 40-¢ cyTkn
HaOmoieHnit 00e TPyIBI 00ITyYeHHBIX KHBOTHBIX COXpa-
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gamma-ray units. In vitro experiments have established
that under the action of ionizing radiation on human cells
in the presence of 1-f-D-arabinofuranosylcytosine (AraC)
and hydroxyurea (HU) — officinal medications used in
oncology practice, transformation of DNA single-strand
breaks into lethal double-strand breaks occurs, which
leads to a sharp increase in cell death.

Based on the obtained results, a group of specialists
from the LRB and Tsyb Medical Radiology Research
Centre (Obninsk) studied the efficiency of the proposed
method in the treatment of melanoma. Three groups of
animals (C57BL mice) were inoculated with a melano-
ma tumor. The first group was pre-treated with Ara-C and
exposed to Bragg peak protons. The second group was
similarly exposed without Ara-C pre-treatment. The third
(control) group had not their tumor irradiated. All the con-
trol animals died on day 30. However, on day 40, both
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HUIH KHU3HECTIOCOOHOCTE. IIpu 3TOM B rpyIe ¢ BBEICHN-
eM TIperapara pa3mep onmyxoiu Obut B 2,53 pa3a MeHbllIe,
4yeM B Tpy1me, o0mydeHHo# 0e3 nooapnerns AraC.

IIpennoxeHHbI MOAXOM CYIIECTBEHHO IIOBBILIAET
O6uonornieckyo 3(PQPEKTUBHOCTh ITyYKOB IPOTOHOB H
raMMa-TepaneBTUUeCKUX yCTaHOBOK 1 3HAYUTENILHO cOMu-
JKaeT 00JaCTH MCIIOIb30BAHMS MPOTOHHBIX M YIIICPOAHBIX
ycKopuTenel nis TepaneBTuueckux uenei. [lonyuen na-
TeHT Ne2699670 Ha HM300peTCHUE HOBOTO METOJA yCHUIIe-
HUS paAMalliOHHOTO BO3JEHCTBUS HA KHUBBIE KIIETKH.

YyebHO-Hay4HbIN LEHTpP

YueOublii nmpouecc. B ocennem cemectpe 2019 1.
K 3aHATHSAM npuctynuwin 477 cTyaeHTOB u3 ApMeHuw,
Kazaxcrana u Poccun.

460 crynentoB u3 By30B Apmenunu, benopyccuw,
Kazaxcrana, KyOs1r, Poccun, Cepbun, YkpauHBI MPOXO-
i B OMSIN nertHue yueOHBIE M TIPOM3BOACTBEHHBIE
pakTukd. Hanbompiee KOJMYECTBO CTYACHTOB, 265 de-
JIOBEK, ObUIM HaIlpaBJIeHbl HA MPAKTUKY YHHUBEPCUTETOM
«yona», 49 crynentoB — u3z MI'Y, 36 — u3z MOTH,
21 — n3 MU®U, 20 — u3 By30B Tomcka.

Ha 6a3oBoit xadenpe OUSN snepHO-uznueckoro
MarepuanoBefieHns MucTutyTa dmsukn Kasanckoro de-

- | .
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JIepalbHOTO0 YHHUBEPCHUTETa, CO3/IaHHOW J[Ba rojia Haszal,
COCTOSUICS TIEPBBIN BBITYCK MarucTPOB.

Me:xkayHapoaHasi JIeTHsISI CTyleH4YecKasi NMPaKTH-
Kka 2019 r. Bo 2-m sTane mpakTUKU ¢ 8 WIONS MpUHUMA-
7 ydactre 66 cTyaeHToB n3 AsepOaiimkana, bonrapum,
[Monpmu, Pymeranu, CiaoBakuu u Yexnu. 22 cTyaeHTa U3
benopyccun, Cepoun, Ky6s:, Hmiu u FOAP cramm ygacr-
HUKaMHU 3-TO dTara NMpakTHUKH, MPOXOAUBINETO ¢ 9 ceH-
TAOPSI.

[To cnoxuBIIeHCS TpaJuIUK MEPBbIe IHU TPAKTHK
ObuTH TOCBsIIIEHbI 3HaKoMCTBY ¢ OMSIN u HanpasneHns-
MH HccienoBanui naboparopuii Mucturyra. CryneHTHI
MPOCITYIIAJIN JISKIUH U COBEPIININ SKCKypCHHU B J1abopa-
TOpHH.

B TeyeHme Tpex Henenb NPAKTUKAHTHI BBITIOJIHS-
M y49eOHO-MCCIIeIOBATENIbCKAE TPOEKTHl B J1aboparo-
pusax. st cTymeHTOB 2-TOo 3Tama OBUIO TTOATOTOBICHO
63 mpoekTa, U3 KOTOPBIX MPAKTUKaHTHI padoTtanmu Hax 30.
Haubospimee konrmuecTBO y4acTHUKOB, 18 uenoBek, pabo-
Taau Haja npoektamu B JISIP, 16 crynenroB — B JI®BO,
11 — B JIH®. Crynents! 3-ro 3Tana u3 37 NpoeKkTOB BHI-
Opayu 13, cemMb 4YeloBEK BBIMONHSUIM MpoekThl B JIHD.
OTyeram O BBHINOJIHEHHOH paboTe OBLIM MOCBSIIEHBI 3a-
KJTFOYHUTEIIbHbIC JIHU MTPAKTHKH.

irradiated groups were alive, the tumor size being smaller
by a factor of 2.5-3 in the group exposed in the presence of
Ara-C than in the group exposed without Ara-C pre-treat-
ment.

The method largely increases the biological effective-
ness of therapeutic proton beams and gamma-ray facilities
and brings the areas of the therapeutic use of proton and
carbon ion accelerators significantly closer to each other.
Patent No. 2699670 has been obtained for a new method of
enhancing the radiation effect on living cells.

University Centre

Education. In September 2019, 477 students from
Armenia, Kazakhstan, and Russia started their studies at
the JINR-based departments.

In total, 460 students from Armenia, Belarus, Cuba,
Kazakhstan, Serbia, Russia, and Ukraine did their summer
internship and training at JINR. The majority (265 stu-
dents) were sent to JINR by the Dubna State University,
49 by the Moscow State University, 36 by the Moscow
Institute of Physics and Technology, 21 by the Moscow

Engineering Physics Institute, and 20 students came from
different universities of Tomsk.

Established two years ago, the JINR-based Depart-
ment of Nuclear Physics Materials Science of the Institute
of Physics of the Kazan Federal University has celebrated
the first graduation of its Master students.

International Student Practice 2019. From 8§ July,
66 students from Azerbaijan, Bulgaria, the Czech Republic,
Poland, Romania, and Slovakia took part in Stage 2 of the
International Student Practice. From 9 September, 22 stu-
dents from Belarus, Chile, Cuba, RSA, and Serbia came to
Dubna to participate in Stage 3 of ISP.

Traditionally, during the first days of the Practice the
participants were acquainted with the main fields of re-
search conducted at JINR by visiting the Institute labora-
tories. Students attended the introductory lectures and had
excursion to the laboratories.

For three weeks of the Practice, the participants
worked on the research projects at the JINR laboratories.
There were 63 projects available at Stage 2, out of which
30 were chosen by the participants. The majority of partic-
ipants (18 students) selected projects at FLNR, 16 students
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Jlernsasa mkona «®usnka. Maremaruka. Uudop-
MaTtuka». 23 yuurens u noutu 100 mxonsHUKOB U3 be-
nopyccu, Poccun, Kazaxcrana u YkpauHsl cTajin y4act-
HUKaMH TpaauiuuoHHoil Jlerned mikonel «®dusuka. Ma-
temaruka. Mudopmaruka». B 2019 . coopranuzaropom
mrkonel st yaureneid B OUSIM cranm rocymapcTBeHHBIH
yauBepcuret «Jlyonay. Otbop yuureneit ¢pusnku, mare-
MaTUKH 1 MH(OPMATUKHU MPOXOIMI 10 pe3yabTaraM pac-
CMOTpEHHS 3asiBOYHBIX aHKeT 4yepe3 cait YHI] teachers.
jinr.ru, KOHKYpPC ISl yYaluXxcsi NPOBOJMIICS YHUBEPCHUTE-
ToM «/lyOHay.

OOHOBJIEHHAsT ¥ PACIIMPEHHAs IPOrpaMMa sl yuu-
Tesel BKIIIOYAja HayYHO-TIOMYNSAPHBIC JEKIIMH BETYIIHX
criermanuctoB OMSIM, mocenienne 3KCepUMEHTAIBHBIX
yCTaHOBOK U Jabopartopuii MHCTHTYTA, TUCKYCCHH U KPY-
TJIBIC CTOJIBI ITO TIPOOIEeMaM IKOJILHOTO 00pa3oBaHus, 00-
MEH OITBITOM TpernosiaBanus. boipmioil nHTEpec BhI3BaIA
npe3eHTanus yueOHuka aist ywammxes 10-11-x kiac-
COB «SlmepHast ¢u3MKa», BBITYIICHHOTO H3/1aTEIbECTBOM
«IIpocBemenue». ABTopamMu y4eOHUKA SIBISIOTCS COTPY/-
HUKH OTJieNla pa3paboTKH M CO3/aHMsi 00pa3oBaTeIbHBIX
mporpamm YHII, criermanucter pesuaenta 023 «/lyoHa»
xomnanuu «Wurepl papuxa» u HUSAY MUOU.

[IIkoNpHUKK 3aHUMAIKNCh B J1a0OPAaTOPHOM IIpaK-
THKyME 10 (H3HMKE, B MacTep-Kjaccax IO MpOTrpaMMH-

JHy6na, 8-26 uronst. CryneHTs! u3 Asepbaiipkana, boirapun,
Ionbuy, Pymsiauu, CiioBakuu 1 Yexuu — y4aCTHUKH
MEK/TyHapOHOI MPaKTUKH Ha dKCKypcun B Jlaboparopun Gpu3nku

BbICOKUX 2Hepruil uM. B. 1. Bexcnepa u A. M. banauna

AT THE LABORATORIES OF JINR

POBaHMIO, pemIagy OJMMITHAJHbIC 33/a4H, BBITOIHSIN
yueOHO-HCCIIeI0BaTEIbCKUE TIPOSKTHI, CIYIIATHN JICKIIHH.
Pebsara mocernnu naboparopun OV, yBunenn cBonMu
IV1a3aMH, KaK BOIUIOLIAIOTCS B )KM3Hb KPyIHEHIINe Hayd-
HbIE [TPOEKThI MUPOBOTO MacIiTada.

CBOOOHOE OT 3aHATHH BpEeMs yYACTHUKH IIKOJIBI
MOCBSIIAIN CIIOPTUBHBIM U TBOPYECKUM MEPOIPUSTHSIM,
COBEPIIAIN 3KCKYPCHH 110 TOPOJLY.

Opranusarops! 1 naptHepsl Jletnei nikonsr: OV,
LEPH, rocynapcrBenHslit yHuBepcuter «/lyona», OKb
«Anpokocmuueckne cucteMs»y, AO «IIKK Mwumarmpy,
AO «HIIK , Jeman“», AO «[IPOMTEX-/lyona». I'ene-
pasibHBIN MAPTHEP IIKOJIBI — SIHIEKC, OMHUIMATbHBIN HH-
(hopManOHHEIN TapTHEP — TenekaHal «360%.

MesxayHaponHasi kKoMnbloTepHas mkosaa 2019 r
31-1 MexayHapoaHasi KOMIIbIOTEpHasl 1kosa uM. B. Bo-
nokutnHa u E.llupkoBorr (MKII-2019), opranuso-
BaHHAs TIPH TIOJEPXKKE M ydacTUH Y4eOHO-HayuHOIOo
nenrpa OUAN, npoxoxmna B yone ¢ 3 mo 17 aBrycra.
[IIKOMPHUKK  BBIMOJHSUIM  y4eOHO-HCCIIEIOBATEIILCKUE
MPOEKTHI, CIyIIalyd O0Ieo0pa3oBaTeNbHbIe HaydHBIE
JeKuuu. B mporpamMmy BXOIWIM TaKKe WHTEIICKTYallb-
HbIE COPEBHOBAaHUs, a B CBOOOZHOE BpeMs — KHHO3AJ,
HacToJbHbIE UTPphl U MHOTOE Apyroe. B MKII-2019 yya-

Dubna, 8-26 July. Students from Azerbaijan, Bulgaria, the Czech

Republic, Poland, Romania, and Slovakia — participants of the
International Practice on an excursion to the
Veksler and Baldin Laboratory of High Energy Physics
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Jy6Ha, 17 centsiops. «MexxyHapomHoe yTpo» — HedopMaIbHOe

MEPOIPUITUE B PAMKaX CTYACHUECKUX IPAKTHK
VYuebHo-Hay4yHOTO IIenTpa ONAN

did their research at VBLHEP, and 11 students worked on
the projects at FLNP. The participants of Stage 3 selected
13 projects out of 37 available, among which seven proj-
ects were carried out at FLNP. The final day of each stage
of the Practice was devoted to the presentation of reports
on the research conducted.

Summer School “Physics. Mathematics. Infor-
matics”. Twenty-three school physics teachers and almost
100 school students from Belarus, Kazakhstan, Russia,
and Ukraine took part in the traditional Summer School
“Physics. Mathematics. Informatics”. In 2019, the JINR
Summer School for Physics Teachers was organized joint-
ly with the Dubna State University. The teachers of phys-
ics, mathematics and informatics were selected based on
the applications that they had submitted on the website
teachers.jinr.ru; school students were selected by Dubna
University.

The updated and extended programme for the teach-
ers included popular science lectures given by the leading
specialists of JINR, visits to the experimental facilities and
the laboratories of JINR, workshops and discussion ses-
sions on the exchange of teaching experience and prob-
lems of school education. Great interest was provoked
by the presentation of a new course book for high-school
students (10 and 11 grades) “Nuclear Physics” published
by “Prosveshchenie”. The course book was written by the

2

Dubna, 17 September. The “International Morning” is an
informal event held as part of student practices
of the JINR University Centre

staff members of the UC Department of Development of
Educational Programmes together with the specialists of
“InterGraphics LLC” (Special Economic Zone “Dubna”),
and MEPhHI.

The school students had hands-on trainings in phys-
ics, programming master classes, solved olympiad tasks,
did research projects, and listened to lectures. The partic-
ipants visited the JINR laboratories, saw with their own
eyes how the large-scale international scientific projects
were being implemented.

The leisure time was devoted to sports and creative
activities, and tours around the city.

The Summer School was organized and support-
ed jointly by JINR, CERN, Dubna State University, the
Experimental Design Bureau ‘“Aerospace Systems”,
“Milandr, Inc”, LLC “RPC Dedal”, LLC “PROMTECH-
Dubna.” The general partner of the School was Yandex.
TV Channel 360° was the official media partner.

International Computer School 2019. The 31st In-
ternational Computer School named after V. Volokitin and
E.Shirkova organized with the support of the JINR UC
was held in Dubna on 3-17 August. The School students
worked on research projects and attended scientific lec-
tures. The event programme also included task solving
competitions, whereas the leisure time was devoted to
the cinema and board games. The School was attended by
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cTBOBaNH 45 ciymarenei ot 7 go 16 ner u3 Poccun, CILIA
u YepHoropuu.

I'pynna coumaabubix kommynukauuii YHIL. Co-
TPYAHUKH TPYHITBI COIMAIBHBIX KOMMYHHKAIUH, CO3/IaH-
Hoil B YHII, 3anumarorcst nomynispusauuell HayKu, BeLyT
TIPOCBETHUTENBCKYIO AEATEIBHOCTh. B MioHe OHN IpecTas-
s poctmkernss OVSAU Ha dectuBame Haykd, TEXHO-
moruit u uckyccrBa «Geek Picnicy B Cankr-IlerepOypre,
B HIOJIC TIPUHSUTH y9acTue B 11-if BcemupHoii koH(DepeH-
uH HaydHBIX KypHamucToB (WCSJ) B JlozaHHe, y4acTBO-
BaJIM B OPTaHM3AIMH M TPOBEICHUN MACTEPCKON (DM3UKH
«105-if smemeHT» B paMKax 00pa30BaTEIBHOTO IMPOEKTa
«JleTHsist mIKoMaY.

Busutel. B Hauane wurons CTaplIEKIACCHUKU U
npenozaBareny u3 Yemickoil PecnyOnmknm  3HaKomu-
qmuck ¢ OMSAN. YyacTHUKaMU YEeTHIPEXTHEBHOTO BH3UTA
cranu 17 mobGenuteneil (U3NUECKOW ONUMIIHAIBI U Te-
CTUPOBAaHUS IO HUCCIIENOBAHUSAM, KOTOPBIE IMPOBOIASATCS
B JlaGoparopun sinepubix peaxuuit OVSIN. T'octu moOwbI-
Banu B My3see uctopun Hayku u texuuku OMSU, nos3na-
KOMUJIMChH C HallpaBJIEHUsIMU HCCIIe0BaHUK B J1aboparo-
pusix MuctutyTa. B YHI] pebsra 3aHMManuch B MIKOJIb-
HOM (PU3MUYECKOM IPAKTHKyMe, a TaKKe B BHUPTYaJbHBIX
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nabopaTopusiX, MOATOTOBICHHBIX OTIEIOM pa3padoTKU U
co3nanus oOpa3oBaTe’bHBIX mporpamMm Y HII.

HoBblenne kBaaupuranum. Ha s36IK0BBIX Kypcax
B YHII 3anumaercs 160 corpyauuko OUAU. B rpynmax
AHTIIHICKOTO s13bIKa — 115 uenoBek, (paHIry3cKoro u He-
MELKOro — 1o 18, B rpynmnax pycckoro s3blka — 9 MHO-
CTPaHHBIX CIECIHAIIICTOB.

19 mioHs opraHu30BaHO OOydYeHHE 10 MMOKAPHO-TEX-
HUYECKOMY MHUHHMYMY W aTTecTalys EeHTPaJbHOW KBa-
TUQUKaNOHHON Komuccuelt MHcTuTyTa 23 pyKOBOIUTE-
Jiell CTPYKTYpHBIX noapaszaenenuit OMAN.

45 participants aged 7-16 from Montenegro, the Russian
Federation, and the USA.

JINR UC Social Communication Group. The
Social Communication Group (SCG) established at the
JINR University Centre is engaged in the popularization
of science and deals with scientific outreach. In June, SCG
enabled the participation of JINR in the “Geek Picnic”,
the Festival of Science, Technologies and Art, which took
place in Saint Petersburg. In July, the SCG staff mem-
bers took part in the 11th World Conference of Science
Journalists in Lausanne. They also contributed to and
were involved in the organization of the physics workshop
“Element 105” in the framework of the educational project
“Summer School.”

Visits. At the beginning of July, JINR welcomed high-
school students and teachers from the Czech Republic.
The participants of this four-day visit were 17 winners of
the physics olympiads and testing in the fields of research
carried out at FLNR. The guests visited the Museum of
History of Science and Technology of JINR, learned about
the research conducted at the laboratories of the Institute.

At the University Centre, the students had a hands-on in
the UC Physics Lab, as well as in the virtual laborato-
ries prepared by the UC Department of Development of
Educational Programmes.

Skill Improvement. 160 JINR employees were en-
rolled in the UC language courses: English— 115 students,
French and German — 18 listeners in each, Russian —
9 foreign specialists.

On 19 June, a training in the basics of fire safety and
certification by the Central Qualification Commission of
the Institute were organized for 23 managers of JINR units.
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HU. A. I'onymeun, A. B. 3apyoun, C. B. [lImamoe

Yuactue OUSAMU B npoexte CMS

B xonme 2018 1. Obl1 3aBeplieH BTOPOHM ceaHC
(Run 2) wa Bonemom agpoHHOM KoJUTaiiiepe, ITUBIIAN-
Csl TPW TOJIa, TIPU PHEPTUHU CTOIKHOBEHUH my4koB 13 THB
B C.I[.M. B YCJIOBHUSIX CBETUMOCTH 0 2,1 - 103 em?-¢ L.
B skcnepumente CMS ObITH MTOTYYESHBI BaKHEHIIIHE pe-
3yJBTAThI 110 U3YYCHHUIO CBOMCTB 0030HA XWrrca, mperu-
3WOHHBIM H3MEPEHUsM IporieccoB CTaHTapTHON MOIeIn
B3anmogeiicteuil (CM) u mpoBepke ee MpeacKa3aHui,
BKJIIOYasi PeAKHE pacrajbl HarogoOue pacnaaoB 0030-
Ha Xwurrca wii B-Me30HOB Ha mapy MIOOHOB, TIO TTOMCKY
CUTHAJIOB «HOBO¥» (u3uku 3a npeaenamu CM [1]. Ocodo
WHTEPECHO OTMETUThH HaOMIoneHne dPQeKra «Oerymein»
Macchl TON-KBapka, npenckasanHoro CM, pacmnansl 6o-
30Ha XUITCa Ha Mapsl c- U D-KBapKoB, a Takke OOHApy-
JKeHHE COBMECTHOTO POXKICHUS OJWHOYHOTO t-KBapka
n Z-6030Ha.

B xome obpaborku u anammsza ganHeix LHC Run 2
C Ha4aJIbHOM CTATUCTUKOM, COOTBETCTBYIOLEH HHTEIPalb-
Ho# ceetnmoctH (L, ) 1o 36 67!, B kamamax ¢ mapoii
MIOOHOB U MHOJKECTBEHHBIM POXKACHUEM KECTKUX YaCTHUI]

¢uzukamu OVISIN ObuTH MOTyYeHBI HOBBIE HKCIIEPHMEH-
TaJbHBIC OTPAaHUYCHUSI HA PsiJ Mojeied HOBOH (usmku
U TIpOBEZICHA MpOBepKa mpeackazanuii CM. Ananu3 maH-
Heix ¢ L = 140 @6 Taxke yKe IOYTH 3aBepIleH, pe-
3yJBTaThl B CTAIUM YTBEPKCHNUS Kotabopannei.
IIpuopuTeTHBIM HANPaBICHUEM UCCIIEAOBAHUN IPyII-
el OUAN B CMS sBnsieTcs MOUCK HOBBIX TSDKEINBIX pe-
30HAHCOB, MPEACKA3BIBAEMbIX MHOTUMH TEOPETHYECKUMU
MOJIENISIMH, B YACTHOCTU MOJAEISIMH C PaCIIMPEHHBIM Ka-
JTOPOBOYHBIM CEKTOPOM, COJIEPIKAIINM JJOMOIHUTEIbHBIE
KanmOpoBouHbIe 0030HHBI (Z' co crMHOM 1), cleHapusIMH
HHU3KO3HEPreTHYECKOH TpaBUTALUK (MAaCCHBHBIC Kally-
I1a-KJICTHOBCKHE MOJbI 'PAaBUTOHA — YaCTHIBI CO CIIU-
HOM 2) M MOJICJISIMH C KaHJMJIaTaMH B TEMHYIO MaTepHIO
(mepeHOCUYNKHN B3aMMOICHCTBUS MEXITy TEMHOW M BUIU-
Mo# Marepuel, yactuisl co cnuHoM O mwin 1).
KoMOmHNpOBaHHEIN aHANMNW3 POXICHHUS MIOOHHBIX H
ANEKTPOHHBIX Map MO3BOJIMI YCTAaHOBUTH HIDKHHUE Mpe-
JIeNIbl Ha Macchl IpeAcKa3blBaeMbIX pe3oHaHcoB [2]. Ha
puc. 1, cieBa mprBeACHBI 3aBUCUMOCTH CEUCHHUI POXKae-
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The second run of the Large Hadron Collider (LHC
Run 2) was completed at the end of 2018. It lasted about
three years at a collision energy of 13 TeV with luminosity
up to 2.1-10% cm?2-s71.

The CMS experiment obtained many pioneering re-
sults, among which the most important are: studying the
properties of the Higgs boson, precision measurements of
the Standard Model (SM) predictions, including rare de-
cays of the Higgs boson or B mesons into a pair of muons,
searches for signals of new physics beyond the SM [1]. Of
special note are studies when CMS physicists have investi-
gated an effect called the “running” of the top quark mass,
a fundamental quantum effect predicted by the Standard
Model, as well as a direct search for a Higgs boson de-
caying into charm and bottom quarks and observation of
single top quark production together with a Z boson.

The JINR physicists have concentrated on the anal-
ysis of physics processes with pair of muons in the final
states and multiple production of hard particles. They ob-
tained new experimental limits on a number of models
of new physics. The data of the LHC Run 2 with initial
statistics, corresponding to an integrated luminosity (L;,)
up to 36 fb~!, were used for these studies. A measurement
and detailed study of the characteristics of the lepton pairs
production in the Drell-Yan process were also carried out.
The analysis based on data with L, = 140 b1 is also al-
most completed, but these results are in the stage of ap-
proval by the collaboration. Besides, it is important to note
that some work was continued to complete the analysis of
data from the previous LHC Run 1 (2010-2012), which
took place at an energy of 7-8 TeV.

Searches for new heavy resonances predicted by dif-
ferent theoretical models are a priority of the JINR group.
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Puc. 1. Cnesa: Bepxuuii mpenen (95% C.L.) Ha cedenne poxkaeHUs Tap JENTOHOB, HOPMUPOBAHHOE HA CEUCHUE POXKACHUS Z-0030Ha,
Ul pe3oHaHca co ciuHoM 1. [IpuBeneHsl TeopeTndeckue cedeHus A Moaean SSM u i KaauOpOBOYHON MOJETH Z'w [2]. Cmpa-
Ba: BepxHuit mpenen (95% C.L.) Ha 3Ha4YeHHsT Macc 4aCTUILI TEMHOW MaTepuu (IMPAKOBCKOTO (hepMHOHA) B 3aBUCHMOCTH OT MacChl
nepeHocurka B3aumoneicTeuil Mexxny CM u TM, B ynpormeHHo# 3 deKTHBHOM MOIeNu 1 BEKTOPHOTO MEPEHOCUYHKA B3aUMOACH-
cTBUi [2]. HampaBneHue mTPUXOBKH Ha TMHUAX TOKa3bIBAaeT UCKIIOUYCHHBIC 00IaCTH 3HAYCHUN
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Fig. 1. Left: the upper limits at 95% CL on the product of production cross section and branching fraction for a spin-1 resonance, relative
to the product of production cross section and branching fraction of a Z boson, for the combination of dielectron and dimuon chan-
nels [2]. Theoretical predictions for the spin-1 Z'gqy, and Z'w are shown for comparison. Right: limits at 95% CL for the masses of the
DM particle, which is assumed to be Dirac fermion, and its associated mediator, in a simplified model of DM production via a vector
mediator [2]. The lines with the hatching represent the excluded regions

Among them are the new gauge bosons Z' with a spin 1,
which arises in the models with extended gauge sector,
massive Kaluza—Klein spin-2 graviton states from scenar-
ios of low energy gravity (the Randall-Sundrum model of
extra dimensions, RS1), and high-mass dark matter medi-
ators with spin 1 or 2.

A combined analysis has been performed for new
high-mass resonances decaying into electron or muon
pairs [2]. Observations are in agreement with Standard
Model expectations. Upper limits on the product of a new
spin-1 and spin-2 resonance production cross section and
branching fraction to dileptons are calculated in a model-in-
dependent manner (Fig. 1, left). The limits are expressed as
a function of R , which is the ratio of the cross section for
dilepton production via a new boson to the measured cross
section for dilepton production via the Z boson in the mass
window 60—120 GeV. Expressing the limits as a ratio re-
duces the dependency on the theoretical prediction of the
Z boson cross section as well as the correlated experimen-
tal uncertainties. For the Z'gg), (Z'W) particle, which aris-
es in the sequential Standard Model (superstring-inspired
model), a lower mass limit of 4.5 (3.9) TeV is set at 95%
confidence level (Fig. 1, left). These limits extend the pre-
vious ones from CMS by 1.1 TeV in both models. Limits
for other models with charged lepton pair production via

a Z' vector boson can, in the narrow-width approximation,
be obtained by recasting the combined upper limit at 95%
CL discussed above. Commonly considered models are
the generalized sequential model (GSM), containing the
Z'4q\q boson that has SM-like couplings to SM fermions;
GUT models based on the E; gauge group, containing the
Z' boson; and high-mass neutral bosons of the left (L)-
right (R) symmetric extensions of the SM based on the
SU(2), ®SU(2)z®U(1)g | gauge group, where B-L refers
to the difference between baryon and lepton numbers. The
lightest Kaluza—Klein graviton arising in the RS1 mod-
els, with coupling parameters «/Mgn of 0.01, 0.05, and
0.10, is excluded at 95% confidence level below 2.10,
3.65, and 4.25 TeV, respectively (k is the warp factor of
the five-dimensional anti-de Sitter space and Mgy is the
reduced Planck mass) [2]. Thus, the CMS experiment has
made significant progress in the field of measured invari-
ant masses of muon pairs and has established new limits
compared to previous measurements at the LHC.

The results are also interpreted in the context of a
simplified model with a DM particle that has sizeable in-
teractions with SM fermions through an additional spin-1
high-mass particle mediating the SM—DM interaction. In
the simplified model under consideration, only one DM
particle exists, which is assumed to be a Dirac fermion.
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HUS HOBBIX PE30HAHCOB CO CITMHOM | M 2, ¢ y4eToM Be-
POSITHOCTH MX pacliajia Ha Napy JISNTOHOB, OT WHBAapH-
AQHTHOH Macchl JIENTOHOB. JIJIi yMEHBIICHUS BIMSHUA
cucTeMarnyeckux 3(QQeKkToB cedeHUs: HOPMUPOBAHBI Ha
ceyeHne poxjeHusi Z-6o3oma CM. g pacmmpeHHOTO
KaJINOPOBOYHOIO CEKTOpa C KOHCTAaHTAaMM CBSI3H C Ma-
Tepuel, paBHBIMH KOHCTaHTaM cBs3u Z-0o3oHa B CM
(SSM), 3HaueHmss Macc HOBBIX HEHTpANBHBIX KaaHOpO-
BOYHBIX 0030HOB Zgg\ ObUIN UCKITIOUEHBI € 95%-M ypOB-
HEM IIOCTOBEpHOCTH BILIOTH 10 4,5 TaB, a mus Z'w Ka-
TUOPOBOYHON Mojenu, 0oOyCIOBIEHHON CymnepcTpyHHON
teopueir, — 10 3,9 ToB. B pamkax npuOImKkeHus y3KOro
pE30HaHCa ¢ MOMOIIBI0 PEUHTEPIPETALNY JAHHBIX TAKKE
OBUTH MOJYYEHBI OTPaHMYCHUSI HA MAcChl APYTUX JIOTOJI-
HUTEJIBbHBIX BEKTOPHBIX O030HOB — B MOJEJSX C LIEHOY-
KaMH 10CJIe/IOBATENIbHBIX HApyIICHU CHMMETPHH C TpyII-
no# E, B xkmacce moneneit Generalized Sequential Model
(GSM) u moneneit ¢ neBo-npaBoil cummetpueit (LRM),
OCHOBaHHBIX Ha PACIIMPEHHON KaJIMOPOBOYHOW IpyIie
SU(2), ®SU(2);®U(1)g | (rne B u L — coorsercTBEHHO
GaproHHOE 1 JlenToHHOE 4nciio). C NCIOIb30BaHUEM TOTO
e HaOJII0IaeMOoro KaHajla ¢ 1apoil KOHEYHBIX JIENTOHOB
ObUTH OIpeieeHbl MUHMMAJIBHO BO3MOKHBIC 3HAYCHHS
Macchl IEPBOTO  Kallyla-KJIEHHOBCKOTO BO30YKICHUS

1
TpaBUTOHA G§<|)< B MOACIN C JOIIOJHHUTCIBHBIMU H3MEC-
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peansamu Panmamn—Canrnpyma, tam 1 (RS1) — 2,10, 3,65
u 4,25 T>B gnsa xoncrants! cBs3u €= 0,01, 0,05 u 0,10
(rzte € ompenenseTcs Kak oTHomeHue /Mgp, € — KpHBH3-
Ha MpocTpancTBa anTu-ne-Cutrepa, a Mg — maTHMeEp-
HBIW TUIAHKOBCKHUE MaciiTal) [2]. Takum oOpa3zom, Koi-
naboparwst CMS cyIiecTBeHHO MPOABUHYIACH B 00JIaCTH
M3MEPEHHBIX MHBAPHAHTHBIX MAacC IMap MIOOHOB M ycCTa-
HOBWJIA HOBBIE OIPAaHUYCHHSI 110 CPABHEHHUIO CO CBOMMH
npensinymuMu usMepenusimu Ha LHC.

Pe3ynpTarhl 10 MOUCKY HOBBIX TSDKENBIX TUICHTOH-
HBIX PE30HAHCOB OBLIM BIEPBBIC MPOMHTEPIIPETHPOBAHEI
B pamkax 3((dexkTHBHONH Moxenu B3aumoneictBuss CM
U CKPBITOTO CEKTOpa TeMHOH Marepuu. [lomydeHs! pee-
JBI HA MacChl YaCTHI[ TEMHON MaTepUH M MEPEHOCIYUKOB
B3aMMOJICHCTBUSL U3 BUAUMOTO B CKPBITBIH CEKTOpP IS
BapHUaHTOB BEKTOPHOTO (pHC. 1, CripaBa) U akCHAJIbHO-BCK-
TopHOro nepeHocuuka. B 2019 r. 3aBepuien ouepenHoit
muki uccnenosannii Ha manHeix LHC Run 2 curmanos
HEPE30HAHCHOTO THUIMAa B TWJICNTOHHOM KaHale, KOTOPhIC
MTO3BOJIMJIM YCTAHOBUTH OTPAHWYCHUS HA TapaMeTphl IIu-
pokoro psima (U3NIECKHX CIeHapueB 3a pamkamu CM,
npescKa3piBalonux OTkIoOHeHust oT CM. B wactHOCTH,
JUTSE MOJICJICH KOHTaKTHBIX B3aUMOJCUCTBUI YCTaHOBJICH
HIDKHUH TIpefieNl Ha XapaKTepHBIH MaciuTad B3amMoei-
ctBuii A, kotopbiii coctaBun 20-32 TaB. Taxxe B Moje-

Limits at 95% confidence level on the masses of the dark
matter particle and its mediator are presented for two cases
with different sets of benchmark coupling values, i.e., dark
matter production via a vector (Fig. 1, right) or axial vector
mediator.

A search for non-resonant excesses in the invariant
mass spectra of electron and muon pairs has also been
completed in 2019 [3]. No significant deviation from the
Standard Model is observed. Limits are set at 95% con-
fidence level on energy scales for two general classes of
non-resonant models. For a class of fermion contact in-
teraction models, lower limits ranging from 20 to 32 TeV
are set on the characteristic compositeness scale A. For the
Arkani-Hamed—-Dimopoulos—Dvali model of large extra
dimensions, the first results in the dilepton final state at
13 TeV are reported, and values of the ultraviolet cutoff
parameter A below 6.1-9.3 TeV are excluded [3].

Being based on Run 2 data, the CMS performed im-
portant tests of the perturbative framework of the SM. In
particular, JINR group contributed to a precision measure-
ment of the differential cross section for the Drell-Yan
process at 13 TeV [4]. The total cross section is measured
as a function of dilepton invariant mass in the range 15 to

2000 GeV, and compared with the perturbative predictions
of the SM (Fig.2, left). The measured differential cross
sections are in good agreement with the theoretical cal-
culations.

An additional analysis aimed to search for new phys-
ics, closely related to the study of the “pure” dilepton
channel and, in a sense, its extension, is devoted to the
search for light resonances in the final state with two mu-
ons of the opposite sign accompanied by at least one jet
from the b quark. The cross section of the associated pro-
duction with bottom quarks of a new light boson (scalar or
vector), times the dimuon branching fraction of its decay,
can be large in proton—proton collisions at the LHC, e.g.,
in 2HDM or in some Z' models. This analysis [5] is based
on data from proton—proton collisions at center-of-mass
energies of 8 and 13 TeV, collected with the CMS detector
at the LHC and corresponding to integrated luminosities of
19.7 and 35.9 b1, respectively. An excess of events above
the background near a dimuon mass of 28 GeV is observed
in the 8 TeV data, corresponding to local significances of
4.2 and 2.9 standard deviations for the different categories,
respectively. A similar analysis conducted with the 13 TeV
data results in a mild excess over the background in the
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JU ¢ TJIOCKUMHU TOTIONHHUTEIBHBIMA m3MepeHnsMu ADD
(Arkani-Hamed-Dimopoulos—Dvali) 3Hauenust ¢ynna-
MEHTAJIBHOTO MHOTOMEPHOTO IUIAHKOBCKOTO MaciuTaba
ObLIH MCKITIOUCHBI HIDKE 6,1-9,3 TAB B 3aBHUCHMMOCTH OT
YHclia JOTTOJHHUTENBHBIX H3MEPEeHUH (0T 2 10 7 COOTBET-
CTBEHHO) [3].

Taxoke 8 2018—2019 rr. ObUIH OCYIIECTBICHBI ITYOJTH-
Kallii TIEPBBIX PE3yJIBTaTOB MPEIM3HOHHBIX TecToB CM,
MIPOBE/ICHHBIX C TIOMOIIBIO N3yUCHHS YUCICHHBIX XapaKTe-
PUCTUK POXKACHUS IIap JIENTOHOB B npouecce dpemia—SHa
npu 3uepruu 13 TaB B c.11. M. [4]. Beuto usmepeno aud-
(bepeHIaTBPHOE CEUYEHUE TAPHOTO POXKACHUS JICTITOHOB
do/dM (M — unBapraHTHas Macca napbl JICITOHOB) B JIU-
amaszone ot 15 o 2000 I'=B (puc.2, cnesa) U mpoaeMoH-
CTPUPOBAHO XOPOIIIEe COTTIACHE MTOTyUCHHBIX Pe3yIbTaToB
¢ npenckazanusiMi CM B 1epBOM U BO BTOPOM TTOPSI/IKaX
teopun BosmytieHus (NLO u NNLO). JlonomHUTeNbHbIH
aHaJIM3 BO3MOXHBIX TPOSIBIICHUH HOBOW (DM3HKH, OIH3KO
CBSI3aHHBIN C M3YYCHUEM «YHCTOTO» TIJICITOHHOTO KaHa-
Ja W SIBISIONIMICS B KAKOM-TO CMBICIIE €r0 PaCIIUpEHHU-
€M, MOCBSIICH MOUCKY JIETKMX PE30HAHCOB B (pMHAIBLHOM
HAOTIOJAEMOM COCTOSTHUH C JIByMs MIOOHAMH TIPOTHBO-
MIOJIO’KHOTO 3HAaKa B COIPOBOXJICHUHM MHUHHMYM OJIHOH

CTpyH OT h-KBapka ¥ C IOTOJHHUTEIBHBIMH YITy4IIArOIIN-
MU TOYHOCTb PEKOHCTPYKIIMU CTPYSIMH B IBYX Pa3IMUHBIX
kareropusx. [Ipu aHanuse naHubix, HabpaHHbx CMS npu
snepruu 8 ToB (L, = 20 p61), Gbito 06HapyxeHo mpe-
BEIIIICHHUE YHCIIa COOBITHH B 00IacT Macc okojo 28 I'hB
1o cpaBHeHHIo ¢ oxunanusiMu CM Ha ypoBHE OKOJIO
4 craHmgapTHRIX OTKJIOHeHMH. OIHAKO TepBbIEC JaHHBIC
mpu 13 T>B He moaTBepawim 3T0 HaOMOIEHHE — TIpe-
BBIIIICHUE COCTABUIIO TOJIBKO 2 CTaHJAPTHBIX OTKIOHECHUS
B OJJHOI Kareropuu COOBITHH, a BO BTOPOH HaOIromaics
HEIO0CTAaTOK COOBITHI BMecTO n30bITKA [5]. i1t mpoBepku
9THX PE3YyNbTaTOB U OKOHYATEIBHBIX BBIBOJOB HEOOXOAN-
Ma 00paboTKa IKCIIEPUMEHTAIBHBIX AaHHBIX 0 ITOJHOMN
HaOpaHHO# cTarucTrke Run 2.

Omsukun OMSN akTUBHO y4acTBYIOT B (pOpMHpOBa-
HUH IPOTPaMMBI HCCIIEI0BAHUH U B ITOIYIEHUH PE3yJIbTa-
TOB JyIsl (PU3NYECKUX aHAIIM30B, CBSI3AHHBIX C U3YUYCHHEM
MPOLIECCOB MHOKECTBEHHOTO POXK/ICHHS )KECTKUX YaCTHIL.
OtkioHenue ot npeackazannii CM B 3TOM KaHajie MOXKET
CIIy)XHMTh NPU3HAKOM PA3JIMYHBIX MPOLIECCOB HOBOH (hu-
3MKH, TAKUX KaK POXKJICHHUE M pacrajl MUKPOCKOITHMYECKHX
yepHBIX AbIp (MYJl) B MOmensx HU3KOIHEPTIeTHUECKON
MHOTOMEpPHON TpaBuTanuu (00JIaCTh OTBETCTBEHHOCTH

Puc.2. Crnesa: nuddepennuansroe ceuenne do/dM poskaenus nap sentoHoB B npouecce dpemna—Iua [4]. Crnpasa: 3aBUCHMOCTb
OrpaHMYEHUH HA MUHMMAJIBHYIO Maccy KBasukiaccuueckux MUJI ot Benuuunb! hyHIaMEHTaIbHOTO IIAHKOBCKOTO Maciutada My s
Pa3INYHbIX MOJENIBHBIX CLICHAPUEB M YUCIIA JTONOIHUTEIBHBIX H3MepeHuii N [6]
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Fig.2. Left: the differential DY cross section measured for the combination of the two channels and as predicted by the NNLO theoret-

ical calculation of FEWZ in the full phase space [4]. Right: the observed 95% CL lower limits on M,?,l

H

in as a function of fundamental

Planck scale M at different number of extra dimensions n for the different models [6]

first event category corresponding to a local significance
of 2.0 standard deviations, while the second category re-
sults in a 1.4 standard deviation deficit [5]. To verify these
results and final conclusions, it is necessary to analyze ex-
perimental data on the full Run 2 statistics.

JINR physicists actively participate in the preparation
of a research programme and in obtaining results for stud-
ies of the processes of multiple production of hard parti-
cles, which are another important test of SM. Deviation
from SM predictions in a multi-jet channel can be a sign of
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rpymel OMSI), kackagHbIe TPOIECCH CYyIePCUMMETPHH,
POXKIICHHE U paciiaj JCITOKBAPKOB U MP. AHAJIN3 MHOXE-
CTBCHHOTO POXKICHUS JKCCTKHX YAaCTUI[ OBbLI BBHITOJHEH
Ha OCHOBE JKCIIEPUMEHTANbHBIX JaHHBIX CMS, HaOpaH-
HeIX B 2015-2016 rT. ¢ HWHTErpambHOW CBETHMMOCTBHIO
35,9 6! [6]. BriepBbie GbLIM MONYHYEHbl MOJETBLHO-HE-
3aBucuMbIe Tipeaens! (95% C.L.) Ha cedeHus: poKACHUS
JKECTKHMX YaCTHUI] ¢ MHOKeCTBEHHOCTHIO 10 N > 11 B 00ma-
CTH 3Ha4EHMH MOJTHON MonepeyHol SHEPrUr B COOBITHH St
or 1,5 1o 8,0 TaB. IIpn MakCUMaNbHBIX 3HAYEHUAX Sy BE-
JUYMHA BEPXHUX TpaHull cedeHui cocrasiser 0,08 ¢O.
Pesybrarhl SKCIIEPUMEHTAIBHBIX U3MEPEHUI COBIAIAIOT
¢ npeackazanusmMu CM. Ha ocHoBaHuMU MpelcKa3aHUid
TEOPETUYECCKUX CIEHAPHEB MHOTOMEPHOH HH3KOIHEp-
reruueckoil rpasuranuu (RS1 u ADD) Obuin nosyueHst
HOBBIC IKCIIEPUMEHTAIILHBIC OTPAHUYCHUS HA MUHUMAJIb-
HYIO JIOIYCTHUMYIO MacCy KBa3HKIACCHUCCKUX M KBAHTO-
BbIXx MY/l B 3aBHCHUMOCTH OT 3Ha4eHUs (yHAAMEHTAIb-
HOTO MHOTOMEpHOTo MaciuTaba rpasutauun My u uncna
JOTIOTHUTEIBHBIX M3MepeHnit N. HiskHuit mopor Ha Maccy
kBasukiaccuyeckort MUJI cocrasusier 7,2—10,1 ToB B 3a-
BUCHUMOCTH OT Pa3IMYHBIX MEXaHHU3MOB OOpa30BaHUSI U
IBOJIIOIIH dTOTO 00BEKTA CHIILHOACHCTBYIONICH TpaBUTa-
uH (cM. puc. 2, cipasa). [lomydeHHBIC pe3ynbTaThl 3HAYH-
TEJIBHO PACIIHUPSIIOT OIPAaHHYCHHSI HAa COOTBETCTBYIOIINE
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napaMeTphl 3TUX MOJEJIeH, yCTAaHOBICHHBIE HA OCHOBE
JaHHbIX Run 1.

[Tpu nmposenenun Run 2 mist 6ecriepedoiinoro Habopa
JTaHHBIX OblTa oOecrieueHa HajexkHask paboTa BHYTPEHHUX
TOPLEBBIX JETEKTOPHBIX CUCTEM B PAMKaX OTBETCTBEHHO-
ctu OUSAN — TopueBoro aaponHoro kanopumerpa HE
u nepenHel MooHHoi cranumu ME1/1, npoBoauics mo-
CTOSIHHBII KOHTPOJIb UX TEXHUUECKUX XapaKTEPUCTHUK.

BaxxnsIm 3TanoMm skcnepuMenta CMS sBrseTcs mia-
HOBasi MOJICPHU3AIMS JAETEKTOPHBIX CHCTEM Ul odecrie-
yeHus1 3(pHeKTHBHON PabOTHI BCEX CUCTEM B yCIOBHSIX BbI-
cokoit ceetumoctH (Gomee 1034 cm 2 ¢ !) B mporton-mpo-
TOHHBIX coyaapeHusx npu nonaHod sHeprun LHC. DOra
(haza MonepHU3aMK OBITa HaYaTa BO BpeMsI TIEPBOU JUTH-
tenbHOM octaHoBkM LHC (Long Stop 1) B 2013-2015 rr.
U MIPOJIOJIKEHA BO BPEMsI BTOPOH ATUTENBHON OCTaHOBKHU
(Long Stop 2), xoropast 3akoHuuTCs B 2020 . OU3UKH
OUSIN mpomoinkaroT aKTHBHO y4YacTBOBaThb B padoTax
M0 MOJIEpHHU3AIlMK TOPLEBOW aJAPOHHON KalopUMETpUU
U TOPLEBON MIOOHHOW CHCTEMBI.

OnnoBpemenHo ¢ 3tuM rpynmna OMAN aktuBHO y4a-
CTByeT B HAy4HO-METOAMYECKUX HccienoBaHusx (R&D)
1o MozaepHuzanuu ycranoBkn CMS nst paboTsl B yc-
noBusix Beicokor cBerumoctn HL-LHC. OcnHoBHOe Ha-
MpaBJeHnEe PaboOT COCPEIOTOUEHO HA ONTHUMH3AINN KOH-

various specific processes of new physics: production and
decay of microscopic black holes (MBH) form low-energy
multidimensional gravity models (the responsibility of the
JINR group) or leptoquarks, cascade supersymmetry pro-
cesses, etc. The data sample corresponding to an integrated
luminosity of 35.9 fb~! collected with the CMS experiment
in 2015-2016 has been used in energetic, high-multiplicity
final states to search for evidence of physics beyond the
Standard Model, such as black holes and string balls [6].
Model-independent 95% confidence level upper limits are
set on the production cross section and acceptance for such
final states, as a function of the minimum total transverse
energy Sy up to 8 TeV for minimum final-state multiplic-
ities between 3 and 11. These limits reach 0.08 fb at high
S; thresholds. By calculating the acceptance values for
benchmark black hole and string ball signal models, these
model-independent limits have been converted into low-
er limits on the minimum semiclassical MBH mass and
string ball mass. The limits extend as high as 10.1 TeV
(Fig. 2, right), thus improving significantly on previous re-
sults of Run 1.

To provide uninterrupted data taking during LHC
Run 2, reliable operation of the CMS inner endcap detec-

tors was provided, where RDMS bears full responsibility
on Endcap Hadron Calorimeters (HE) and First Forward
Muon Stations (ME1/1). A data quality monitoring has
been performed to allow one to interrogate and to analyze
collected data. Studies of the detector performance were
also performed.

A very important phase of the CMS experiment is
scheduled to upgrade the detector systems to facilitate an
effective operation of subsystems at high luminosity of
more than 103 cm=2-s7! in pp collisions at the nominal
LHC energy. This phase was launched at the beginning of
the LHC Long Stop in 2013-2015 (LS1) and is contin-
ued during the second LHC Long Stop (LS2) which will
be completed in 2020. The experts from JINR continue to
participate actively within JINR responsibilities for muon
stations and endcap calorimetry.

In parallel, JINR group has been actively involved in
R&D for the CMS Phase 2 Upgrade for operation at very
high luminosities at HL-LHC. The main task was optimi-
zation of configuration and construction of the prototype
of the module for the endcap hadron calorimeter to facili-
tate operation at 3000 fb! of integrated luminosity.
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¢urypanun ¥ CO3AaHHM INPOTOTHUNA MOIYJSl TOPLEBOTO
aIpOHHOTO KaJIOpHUMETpa AJsl paboThI IIPU MHTETPATTLHON
ceeTumocTH 110 3000 Gp6 .

Om3uku OUSU BHOCAT onpeneNnron i BKIa B aHa-
nu3 pu3ndeckux naHHbX mepsoro (2010-2012 rr.) u BrO-
poro (2015-2018 rr.) muxioB padotsr LHC: Tompko 3a
2017-2019 rr. moxroroBneHo 8 myOIUKAIiA KoJuTabopa-
1 CMS B penieH3upyeMbIX HayYHbIX KypHaaxX, a TaKkKe
pabotsl (HOTHI) Koumaboparuu (17 paboT), cTaTbu B Kyp-
Hanax (9 paboT), MarepuaIsl MEKIYHAPOTHBIX HAYIHBIX
MeponpusTHid 1 Ap. (Bcero 35 pabor). IlomHbI crimcok
myOnukanwii  koyurabopanmu CMS 3a maHHBIM TepHOn,
B TOM 9HCIIE ¢ y9acTHeM npenctasurenein O, Bximio-
gaeT 346 HaydHBIX paboT. 3a MOCIEeNHUE TOABI B paMKax
Hay4YHOH NeATENbHOCTH 0 TeMe OBUIM TPOBEICHBI MEXK-
JQyHapomHoe pabodee coBemnanue xkomrabopannu CMS mo
Pa3BUTHIO TIPOTPaMMBbI (PU3UUECKUX UCCIECIOBAHUI U MO-
JIEpHU3AIMH 3KCIEPHUMEHTAIbHOTO KOMIUIEKca ATl pabo-
TBI TIpU ycioBusx Oompmmoit ceetumoctd LHC (Bapmna,
2017 r.) m MexxIyHaponHas KoH(pepeHIns Koutabopanun
RDMS CMS (Tamkent, 2018 1.). Takke Ha MOCTOSHHOMN
OCHOBE JCHWCTBYET OOIEHHCTUTYTCKUI ceMuHap « Pu3nKa
Ha LHC» (http://rdms.jinr.ru/).

JINR physicists play a crucial role in physics analy-
ses of the data of the LHC Run 1 (2010—2012) and LHC
Run 2 (2015-2018): within last three years alone, the eight
CMS public papers were published in scientific journals,
17 CMS notes on physics analysis and CMS operation
and upgrade works for the CMS calorimeter system for
high luminosity regime of LHC and number of papers with
CMS results review and future physics with 13 TeV Run
and proceedings (35 papers in a total) were prepared. The
total list of publications by JINR scientists within the CMS
collaboration includes 346 papers. In recent years the 2nd
CMS workshop “Perspectives on Physics and on CMS
at HL-LHC” (Varna, 2017) and the 20th Annual RDMS
CMS Collaboration Conference (Tashkent, 2018) were
held. The joint RDMS seminar “Physics at the LHC” also
works permanently (http://rdms.jinr.ru/).
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0. A. Byoazoe, b. /lu /Incuponamo, M. B. /Iao1un

Ipeuu3snoHHBIN JIa3ePHbIA UHKIUHOMETP
OUSAU B cocTaBe uHTEPhEepEeHIIUOHHON
rpaBuTanMoHHon anTteHHbl VIRGO

B eBpometickom wmeranpoekre VIRGO mo momcky
TPaBUTAIIMOHHBIX BOJIH MOJYYEHBI MEPBBIE PE3YJIbTaThI
MIPUMEHEHHS MPEIM3HOHHOTO JIA3€PHOTO MHKIMHOMETpa
(IJIN), cozpannoro B OMAU.

Wnes npumenenns [1JIM B coBpemeHHBIX acTpo(u-
3UYECKHUX DKCIIEPUMEHTAX, MPUHAICKAIAS JUPEKTOPY
OUAN B. A. MatBeeBy, BCTpeTHIIa B HAyUHBIX KpyTax pe3o-
HAHCHYIO TTOJ/IEPXKKY 1 ObllIa peann3oBaHa B KpaTdanmme
cpoku. B xone oOcyxaenust ¢ komuteramu (1-p @. Mosbs
n 1p.) B EBpomefickoM KoHcopumyme Mo acTpodusnke
yacTUI[ OBUIO BBICKA3aHO MPEUIOKCHHE HCIIONIB30BATh
IUIN B rpaButannoHHoi antenHe VIRGO. Ha Mexny-
HaponHo! koH(pepeHun 1o actpodmsuke gyactury 2018 1.
B AMcTepaaMe ObUT IPE/CTaBIeH Halll JIOKJIAJ( C JIeTallb-
HbIM ontricanreM mapametpos [IJIN. [Ipodeccop @. Puaun
BO BpeMs IIOCEIICHUS METPOJIOTHUECKON JabopaTopuu

HEPH, tne pacmonoxen I1JIM, o3Haxommics ¢ paboToi
npudopa u onodpuin uzeto ucroib3oBanus [1JIN B yrio-
Bo# ceiicmocTtabmmmsanuu VIRGO. B urore mupexrop
OUSIU B. A.MartBees u nupextop EBponelickoii rpaBura-
monHoi obcepsaropun (EGO) C.KarcaneBac npuHsim
COBMECTHOE pEULICHHE MOJJepKaTh IOMYUECHHbIE pPEKO-
MEHJIalluH KOJIJIET.

B asrycre 2019 r. B OeTEKTOPHOM KOMIUIEKCE WH-
tepdepomeTpudeckoil rpaBuTaOHHON aHTeHHBI (MT'A)
skcnepumenta VIRGO corpynaukamu OUSN M. B. JIs16-
muabM 1 H. C. A3apsHoM, a Takxe corpynuukom [[EPH
Bb. du dxupomamo OBUT yCTAaHOBJICH W 3aIyIICH CO3JaH-
Heiid B OMSIN mperu3moHHBIN J1a3epHBIH HHKIMHOMETP
JUIs. MOHUTOpPUHIA yIJIOBOM MHKpOCEHCMUYECKO aKTHUB-
HocTh (puc.l). Mcmomp3oBaHne WHKIMHOMETpPA YMEHB-
LIUT BO3JCHCTBUE YIVIOBBIX MUKPOCEHCMHUYECKUX HAKIIO-

J.A. Budagov, B. Di Girolamo, M. V. Lyablin

JINR Precision Laser Inclinometer
as a Component of the Interferometric
Gravitational Antenna VIRGO

First results have been obtained on the application of
the JINR developed Precision Laser Inclinometer (PLI) in
the European mega project VIRGO on the search for grav-
itational waves.

The idea of the PLI application in modern astro-
physical experiments was brought in by JINR Director
V.Matveev. It was met with resonance support in a sci-
entific circles and was implemented in a very short time.
In discussions with colleagues (Dr. F.Moglia et al.) in the
Astroparticle Physics European Consortium (APPEC),
it was suggested to use PLI in the gravitational antenna
VIRGO. Our report with detailed description of the PLI
parameters was delivered at the International Conference

on Astrophysics in Amsterdam in 2018. While visiting the
metrological laboratory of CERN, Professor F.Ricci be-
came familiar with the device operation and approved the
idea to use PLI in the angle seismostabilization of VIRGO.
As a result, JINR Director V. Matveev and Director of the
European Gravitational Observatory S.Katsanevas took a
joint decision to support the recommendations obtained
from colleagues.

In August 2019, JINR staff members M. Lyablin and
N.Azaryan and CERN staff member B. Di Girolamo in-
stalled and launched a precision laser inclinometer in
the detector complex of the interferometric gravitational
antenna (IGA) of the VIRGO experiment to monitor the




B IABOPATOPUAX NHCTUTYTA

Puc. 1. Buzyanuzanus perucTpupyeMblx Npelu3nOHHBIM
JIa3epHBIM HHKIMHOMETPOM YTIIOBBIX MUKPOCEHCMUUECKHUX
kosiebanuit B konpepeni-3ane VIRGO. Cnea Harpaso:
H.C. Azapsn, M. B. JIs6aun, b. u [ xuponamo

@INVIRGD MRNEGO:

angle microseismic activity (Fig. 1). Application of the in-
clinometer will diminish the impact of angle microseismic
slopes of the Earth surface on sensitive elements of IGA,
which, in its turn, will lead to the growth of its sensitivity
in the region of frequencies that correspond to fusion of
black holes and neutron stars in the Universe.

The PLI set-up near one of the VIRGO IGA mirrors
was produced in the JINR-CERN-EGO collaboration. For
six months the PLI data (Fig.2) will be compared with the
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Fig. 1. Visualization of angular microseismic oscillations
registered by the precision laser inclinometer

in the VIRGO conference hall. Left to right: N. Azaryan,
M. Lyablin, and B. Di Girolamo

Puc.2. Ilpenu3noHHbIH J1a3epHBI UHKIMHOMETpP, YCTaHOBIICH-
HbIi B J1a0OpaTOpHOM 3ajie MHTEP(EPEHIIMOHHOTO 3epKalia
VIRGO

Fig.2. The precision laser inclinometer installed in the laboratory
hall of the VIRGO interferometric mirror

data of operating seismometers of VIRGO, and a decision
will be taken on the measurement results of a probable ap-
plication of PLI for seismo-isolation of sensitive elements
of the gravitational antenna.

First results showed that PLI detects angular micro-
seismic phenomena with sufficient sensitivity and in full
accordance with the data of VIRGO seismometers that are
installed near it, indicating absence of system errors in the
data obtained at PLI.

When first prototypes of this unique angular seis-
mometer were produced and studied in 2010, it became
clear that it was a new breakthrough method to register
angular microseismic oscillations of the Earth surface.
The development of the method leads to the production of
an automated remote-regulated device that can efficiently
register changes in angular inclinations of the Earth sur-
face in time with a sensitivity of 2.4 - 107! rad/Hz!2 in the
frequency range of 103-12.3 Hz.

The following major directions of application of the
new device were defined:

— measurement of microseismic angular oscillations
of the Earth surface — the source of considerably new in-
formation about geophysical processes inside the Earth;
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HOB 3€MHOH MOBEPXHOCTH HA YYBCTBUTEIBHBIE DJIEMEHTBI
UT'A, 4to, B CBOIO ouepellb, IPUBEJET K YBEITUUCHUIO €€
YYBCTBUTEIBHOCTH B OOJIACTH YaCTOT, COOTBETCTBYIO-
IUX CIMSHUIO YEPHBIX IbIp M HEUTPOHHBIX 3BE3J BO
Bcenennoii.

VYeranoBka [IJIM BOnmu3u oxnoro u3 3epkan MIA
VIRGO Oputa BemonHeHa B coTpymHmuecTBe OVIAN-
IHEPH-EGO. Ha mnpoTskeHHHW 1IeCTH MeCsIeB IoKa3a-
Hus [TJIU (puc.2) OynyT cpaBHUBATBCS C ACHCTBYIOIINMHU
nokazanuaMu cericMomeTpoB VIRGO, u no pesynsraram
n3MepeHnii Oy/IeT MPUHATO PEIIeHHE O BO3ZMOKHOCTH HC-
nosp3oBanus IIJIM nus celicMOM30151UMU 4yBCTBUTEIb-
HBIX 2JIEMEHTOB T'PaBUTALMOHHONW aHTEHHBI.

Ve nepsble pe3yabrarsl nokazanu: [1JIW peructpu-
PYET YITIOBBIE MUKPOCEHCMHUYECKHUE SIBJIIEHUS C 1OCTATOY-
HOW YYBCTBUTEIHHOCTHIO U B IOJHOM COINIACHH C TOKa-
3aHusAMU ceficMomeTpoB VIRGO, ycTaHOBIEHHBIX PAIOM
C HUM, YTO CBHJETEJIBCTBYET 00 OTCYTCTBHM CHCTEMHBIX
omMOO0K B TaHHBIX, Tosrydaembix ¢ TTJIN.

Korma B 2010 1. OpUIH COOpaHBI ¥ UCCIICIOBAHBI IIEP-
BBIE NIPOTOTHIIBI TOrO YHUKAJIBHOTO YITIOBOIO ceiicMOMe-
Tpa, CTaJO MOHATHO, YTO OTO HOBBIH, POPHIBHOW CIIOCOO
pErUCTpaliy YIIOBBIX MHKPOCEHCMUYECKUX KoJieOaHuH
MOBEPXHOCTH 3eMin. Pa3Butue MeToja NpUBEINO K CO37a-
HUIO aBTOMAaTU3MPOBAaHHOTO AMCTAaHIIMOHHO HACTpauBae-

- | .
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MOT0 PHOOPA, KOTOPHII MOKET 3P PEKTHBHO PETUCTPUPO-
BaTh M3MCHEHNE YITIOBBIX HAKJIIOHOB MTOBEPXHOCTH 3EMIIH
BO BPEMEHH C UyBCTBHTEILHOCTBIO 2,4 - 1071 pan/Tu!/?
B 4acTOTHOM auamazone 1073-12,3 T

Bbuy orpeieneHsl ciieyole OCHOBHbBIE HalpaBlie-
HUSI IPUMEHEHUST HOBOTO TIprOopa:

— M3MEpPEHHEe MHMKPOCEHCMUYECKUX YITIOBBIX KOJIe-
OaHNit TOBEPXHOCTH 3EMJIM — HCTOYHUKA CYIIECTBEHHO
HOBOW MH(OpMALINK 0 TeoPHU3NIECKUX ITPOIieccax BHYTPH
3emuu;

— MWCIOJIb30BAaHUE JIOJNTOBPEMEHHBIX ~H3MEPEHHUH
YIJIOBOTO HAKJIOHA MOBEPXHOCTU 3eMJIM Ul TIpejcKa3a-
HUSI 3eMJIETPSCEHHH, YTO MO3BOJISIET ONPEAETUTh 30HBI Ha-
KOIUICHHSI CEHCMHYECKOH SHEPTUH 1 KOJIMYECTBEHHO pac-
CUNTATh MOIIHOCTh U BpeMs OyIyIIero 3eMJIeTPSICCHNS;

— MHCIIOJIb30BaHHE 3apPETHCTPUPOBAHHBIX YITIOBBIX
MHUKpPOCEHCMOB Ul CTaOMJIM3AIMK KPYITHOMACIITaOHBIX
¢usngecknx ycranoBok. B IIEPH Bemercs moxaroroBka
perucrpanuy 1epopManyi MOBEPXHOCTH 3eMIIH TIPH TIPO-
XOXK/ICHUH ITOBEPXHOCTHBIX MHKPOCEHCMHUYECKUX BOJIH
B 30HE pacronoxerus LHC;

— CO3/1aHM€ CEHCMOM30JIMPOBAHHONW OINTHUYECKON
1aTOpMBI JUIsl IPOBeACHHS (PU3NUECKUX UCCIICI0BAHUM
B YCIIOBHUSIX MOHIKEHHOTO BO3ACHCTBHUS YITIOBBIX MUKPO-
CEHCMUYECKUX IIYMOB.

— application of long-term measurements of the
angular oscillations of the Earth surface to predict earth-
quakes, which allows one to determine zones of seismic
energy accumulation and calculate quantitatively the pow-
er and time of a future earthquake;

— application of registered angular microseisms to
stabilize large-scale physics facilities. The registration of
the Earth surface deformation in the passage of surface
microseismic waves in the location of the LHC is being
prepared at CERN;

— the development of the seismo-isolated optical
platform for physics research in the conditions of lowered
action of angular microseismic noise.

The European gravitational-wave detector VIRGO,
a French—Italian detector of gravitational waves, is one of
scientific mega projects of Europe where about four hun-
dred scientists take part. It is located near the Italian city
of Pisa (Fig.3). Gravitational waves were predicted by
A.Einstein in 1916, the search for them started half a cen-
tury later but their discovery occurred only decades later.

In September 2015, two detectors of the Laser Inter-
ferometer Gravitational-Wave Observatory (LIGO) in the
USA registered an outburst of gravitational waves pro-

duced in fusion of two heavy black holes at a distance of
about 1.3 billion light-years from Earth. It is important not
only to fix an outburst of gravitational waves but also to
understand where the signal came from in each case. That
is why VIRGO, despite the fact that its sensitivity is a little
lower than in LIGO, plays an important part in the search
for a new outburst.

The main part of the VIRGO detector is the laser
Michelson interferometer each arm of which is 3 km
long. The VIRGO range width of registered frequencies
plus its sensitivity allows one to fix gravitational radiation
from black holes fusion at a distance of up to 50 Mpc.
To achieve the necessary sensitivity, the following devices
were developed for VIRGO: a unique high-power ultra-
stable laser source, mirrors with superhigh reflection coef-
ficient, seismic isolators and other devices. But the prob-
lem of angular seismo-isolation of sensitive elements in
the gravitational antenna in VIRGO is still unresolved.
These are the interferometer mirrors, the dividing plate,
the mirror system in the preparation of the laser beam to
power the interferometer and additional mirrors that or-
ganize recycling of the laser beam in the interferometer.
In total, up to 10 sensitive elements of the gravitational
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EBpornelickuii IpaBUTallHOHHO-BOJIHOBOM JIETEKTOP
VIRGO — (hpaHKO-HTABSHCKAH AETEKTOP TPaBUTAIINOH-
HBIX BOJIH — OJIMH W3 Hay4HBIX MEranpoekToB EBpombl,
B KOTOPOM 3a/IeHCTBOBAHO OKOJIO YETHIPEX COTEH COTPY.I-
HUKOB, PACIOJIOKEH BOJIM3HM HUTAIBSHCKOTO ropoaa I1u3bt
(puc.3). I'paBuTanMoHHBIE BOJHBI OBUIM MpEICKA3aHBbI
OitamTeitHoM B 1916 T, MX MOMCK HaJaics MOIBEKa CITy-
CTsI, HO UX OTKPBITHSI PHUIILIOCH JKJaTh HECKOJBKO Jecs-
TUJIETHH.

B centsaope 2015 . nBa nerekropa JlazepHo-uHTEp-
(depomerpuyeckoll TI'paBHTAIIMOHHO-BOJIHOBOW oOcepBa-
topun (LIGO) B CIIIA 3aduKkcrpoBaiy BCIUIECK TpaBUTA-
LIMOHHBIX BOJIH, POKACHHBIX TIPH CIIMSHUN JBYX TSDKEIBIX
YEPHBIX AbIP HAa PACCTOSHUH OKOJIO 1,3 MIIp/ CBETOBBIX JIET
ot 3emin. Ho BaykHO He TONBKO 3a(hMKCHPOBAThH BCILIECK
TPaBUTAIMOHHBIX BOJIH, HO M TOHSTH, OTKYy/la B Ka)JOM
KOHKPETHOM CITydae MpHIlea curHai. VIMeHHO mostomy
VIRGO, HecMOTps Ha €r0 HECKOIBKO MEHBIIYIO UyBCTBH-
TENBHOCTh, YeM y LIGO, urpaer BaxHyIO poJib B TIOMCKE
MCTOYHMKA HOBOTO BCILIECKA.

OcHoBHas udacTh Jerekropa VIRGO — nasepHsii
unTepdepomerp MalikenbcoHa, KaKA0€ IIEY0 KOTOPOro
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nMmeet uHY 3 kM. [upokuii anana3oH perucTpupyeMbIx
gactot getekropa VIRGO B COBOKYITHOCTH € €r0 4yBCTBH-
TEIBHOCTHIO TIO3BONIACT 3a(pUKCHPOBATH TPABUTAI[IOHHOE
M3IyYCHHUE OT CIUSHHUNA YEPHBIX IBIP HAa PACCTOSHUHU IO
50 meranapcek. UtoObl 10CTHYL HEOOXOIMMOI 4yBCTBH-
tenbHOCTH, 17151 VIRGO Obutn pa3paboTaHbl: yHUKAIbHBIN
BBICOKOMOIIIHBIA  YIBTPacTaOMIBHBIN JTa3epHBIA HCTOU-
HHUK, 3€pKajia CO CBEPXBBICOKUM KO3(duimeHToM orpa-
JKCHUSI, CEHCMHUUYCCKUE U30JISITOPI U JPYTUe YCTPONCTRA.
Ho o cux mop B rpaButanmonHoii antenne VIRGO ne
pelieHa 3aja4ya yrioBOd CEeMCMOU3ONAINNA YyBCTBUTEIb-
HBIX 3JICMEHTOB aHTECHHBI. DTO MPE¥KJIC BCETO 3epKalia HH-
tepdepomerpa, neNUTENbHAS MJIACTUHKA, CUCTEMa 3epPKal
B IOJTOTOBKE JIA3EPHOTO IMy4yKa Ui MUTaHUs HHTEpde-
pOMeTpa M JIOTIOJIHUTEIBHBIC 3epKalia, KOTOPhIC OpraHu-
3yIOT PEIMKIMPOBAHUE Ja3epHOTO Jiyda B HHTEpdepome-
Tpe. Beero Tpebyercs celiCMOU30IMPOBATh OT YITIOBBIX
KoJeOaHUI MOBEPXHOCTH 3eMii 10 10 4yBCTBHTEIBHBIX
JIIEMEHTOB TPaBUTAIIMOHHON aHTeHHEI. [loaTOMY B HacTo-
sifee BpeMs TPaBUTALMOHHAS aHTCHHA MIPOIOIDKAET pado-
TaTh B YCIOBUSIX MHTEHCHBHBIX MUKPOCCHCMUYIECKUX IITy-

Puc. 3. I'paBurarmonnas antenaa VIRGO (BHI ¢ BEICOTBI ITHYBETO TTOJIETA)

Fig. 3. Gravitational antenna VIRGO (bird’s eye view)
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MOB, KOTOPbIE YXY/IIIAIOT €€ UyBCTBUTEILHOCTD B 00JIaCTH
gactoT oT 1 mo 10 I'mr.

Ocob6ennoctu [VIM OUAN — peructpanus 3aBH-
CHMOCTH YIJIOB HAaKJOHA OT BPEMEHU M OTCYTCTBHE pe-
30HAHCHBIX SIBICHUH B KOHCTPYKLUHHM WHKJINHOMETDA,
YTO MO3BOJISIET HCIONB30BAaTh MPUOOpP B CHCTEMax OH-
JTaiH-cTaOMIN3alnH ONITHYECKON MITaT(GOPMBI OT YIIIOBBIX
MUKpOcelHcMOB. VIMEHHO 3TOT acleKT BOJHYeT OoJbIie
Bcero cotpyaankoB VIRGO.

JlelicTBUTENBHO, NIPU HAKJIOHAX OCHOBAaHUS HMHTEp-
(hepomeTpHUECKOTO 3epKajia MO/ I€HCTBHEM YIIIOBBIX MHU-
KpOcelicMOB IIPOMCXOJUT HAKJIOH MECTa T0/[BECA 3epKaIa,
YTO HPUBOJUT K €ro MEepPEeMEINICHHUIO B TUIede HHTepdepo-
MeTpa Ha HECKOJIBKO MUKpOMeTpoB. [Tockonbky nogooHOE
CMEIIEHNE TOUYKH IO0JBECA HOCUT MEPHOINYECKUH Xapak-
TEp, TO 3TO COMPOBOXKAACTCS MApaMETPUIECKUM BO30YX-
JICHUEM KOJIeOaHusI IoBeca C 3e6pKaioM Ha PE30HAHCHBIX
YacTOTaxX TAKXKEe B HANPABICHUH IUIeYa HHTep(epoMeTpa.
COBOKYITHOCTB THX KOJIeOaHUI HOCHT HETIPeCKa3yeMbIit
XapaKTep, U YMEHBIIUT X aMIUIUTYLy BO3MOXKHO TOJIBKO
YCTQHOBKOI OCHOBaHHMS IOZIBECAa 3€pKaja B HEM3MEHHOE
TOPU30HTAIILHOE IOOKeHUe. IMEHHO 3Ta 3a7a4a U sBJs-
€TCsl IPUOPUTETHOH 11 ucnonb3oBanus [IJIM B cucreme
WTI'A B VIRGO.
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Co3manme KOMIUIEKCA YIJIOBOM CEHCMOM3OISINN
aktuBHBIX AnmeMeHToB MI'A VIRGO monpasymeBaet co-
3JaHNE TPOEKTa MOJEPHHU3ALUHN YCTaHOBKH. sl 3TOTO
HEO0OXOIMMO TIPOBECTH UCCIIEIOBAHUS Ha IPOTOTHIIE CEi-
CMOW30JIUPOBAHHOW OT YIVIOBBIX KoJeOaHWH TOBEPXHO-
cti 3emiH mIaTGopMbl. 3aTeM Ha OCHOBE MOTYYCHHBIX
Ha MIPOTOTHIIE PE3YIBTATOB CIPOEKTHPOBATh, N3TOTOBUTH
U yCTAHOBHUTH JIEMEHTHI YITIOBOH CEHCMOM3OIALUM IS
3epKajl, JeIUTEIbHON IIIACTHHKU U IPyTUX 4yBCTBUTEIb-
ueIx nmemerToB UI'A VIRGO. Ho yxe ceitdac ects yBe-
peHHoCTh: ucnonb3zoBanue I1JIM nomoxeT Ha qBa nopsa-
Ka YyMEHBIINTH Bo3neiicTBue Ha smeMenTsl MTA VIRGO
YIJIOBBIX MUKPOCEHCMUYECKIX KoJeOaHM B 001acTH da-
cror 1073-10 ', uto 0e3yCIIOBHO MOJIOKHUTEITHHO CKaXKEeT-
Csl Ha €€ UyBCTBUTEILHOCTH.

antenna are necessary to seismo-isolate angular fluctua-
tions of the Earth. That is why at present the gravitational
antenna is operating in conditions of intense microseismic
noise, which worsens its sensitivity in the region of fre-
quencies from 1 to 10 Hz.

The peculiarities of the JINR PLI are the registration
of dependence of slope angles on time and the absence of
resonance phenomena in the construction of the inclinom-
eter, allowing one to use the device in on-line stabilization
systems of the optical platform from angular microseisms.
This aspect is most interesting for the VIRGO staff.

Actually, in inclination of the interferometric mirror
base under the action of angular microseism, a slope oc-
curs in the place of the mirror suspension, leading to its
moving several micrometers in the interferometer arm. As
this displacement of the suspension place has a periodic
character it is accompanied by parametric excitation of the
fluctuations of the suspension of the mirror in resonance
frequencies also in the direction of the interferometer arm.
All these fluctuations are unpredictable, and it is possible
to diminish their amplitude only if the mirror suspension
is stabilized in the horizontal unchangeable position. This

task is of the priority importance in PLI application in the
IGA system in VIRGO.

The development of the complex for angular seis-
mo-isolation of active VIRGO IGA elements means the
work-out of a project of the facility refurbishment. It is
necessary to conduct studies at the prototype of the plat-
form seismo-isolated from angular oscillations of the Earth
surface. Then, based on the results obtained at the proto-
type, it is possible to design, produce and install elements
of the angular seismo-isolation for the mirrors, the divid-
ing plate and other sensitive elements of VIRGO IGA.
Today there is certainty in the fact that application of PLI
will help to two orders diminish the action on the VIRGO
IGA elements of the angular microseismic oscillations in
the frequency range of 1073-10 Hz, which obviously will
positively influence its sensitivity.
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K. H. I'yces, /I. boposuu, B. b. bpyoanun, B. I. Ezopos,

U. B. ’Kumnuxos, /. P. 3unamynuna, A. A. Knumenko, O. H. Kouemoe,
A. B.J/Iyoawesckuii, U. b. Hemuenox, H. C. Pymanuyesa,

A. A. Cmonvnukos, M. B. @omuna, E. A. Illesuux, M. B. Illupuenko

Bcé 0uimike K M3MEpPEeHUI0 MacChl HEMTPUHO

OxcnepumenT GERDA, KOTOpBIN TPOBOAUTCS B MOA-
3emHoi naboparopuu I'pan-Cacco (LNGS) B Hranuu,
IIpeiHa3Ha4YeH JuIsl TMOMCKa TUIOTETHYECKOrO SIEPHOTO
Tporecca, Ha3bIBAEMOTO JIBOWHBIM O€3HEHTPUHHBIM Oe-
Ta-pacrazoM. Ero skcmepuMmeHTansHOe OOHapyXeHHe
SIBIISIETCSl 3aBETHOM MEYTON (DU3MKHM DJIEMEHTApHBIX Ya-
CTHI], TaK KaK IO3BOJIUT IMOJYYUTh KIIOUYEBYIO MH(pOpMa-
LIUIO O ITPUPOJIE HEUTPUHO U CTPYKType HEUTPUHHBIX MacC
1 JaXke TIOMOXKET OOBSICHUTD 3araj Ky BceneHHoi o coort-
HOIICHUN MaTepuyd W aHTUMarepuu. J[BoiiHOW Oe3Hei-
TPHUHHBII OeTa-pacmaj 10 cux Mop HUKOMY HE ylaBalloCh
3aperucTpupoBarb, HO sKcnepuMeHT GERDA mnepBbiM
Cpelu BceX KOHKYPUPYIOIIMX MPOEKTOB CyMeN JO0CTHYb
YyBCTBUTENLHOCTH MO MepHOAy Homypacnaga B 1026 rer,
yto B 10000000000 000000 pa3 mpeBblLIacT BO3pacT Ha-
meit Beenennoit [1].

GERDA — nHTepHaImoHanbHas eBponenckas Komua-
Ooparwsi, Bkirovatomiast 6onee 100 ¢pusnkoB u3 benbruwy,
I'epmanuu, Urtamum, Poccun, Tlonpmm u IlBeitnapumu.
Cneunanuctsl OUSAU ¢ camoro Hayana NpUHUMAIOT aK-
THBHOE y4acTHE B TIPOEKTE.

[lonTBepkaeHUE CyLIECTBOBAHUS OCLMILIALUN HEM-
TPHUHO OBLIO NEPBBIM IKCIIEPUMEHTAIBHBIM (PAaKTOM, KOTO-
PpHIi He coBnasai ¢ npeackazanusmu CTaHIapTHON MoJe-
a1 (UBKKHU 3JIeMEHTapHBIX YacTHLl. Tpu THIIa HEUTPUHO
MOTYT MEpPEXOIUTh M3 OAHOTO B JIPYTOM B Tpolecce MX
TIepEeMeIICHUs] B MPOCTPAHCTBE. DTOT (aKT yOCIHUTENb-
HO JI0Ka3bIBa€T HAJMYME HEHYJIEBOW MAacChl y HEMTPUHO,
yT0 mpoTtuBopeuynt nocrynatam CM. Kpome Toro, cyre-
CTBYET JJaBHEE IPEAIOIOKEHUE, YTO HEHTPUHO SIBIISCTCS
MaioOpaHOBCKOW YacTHIIEH, T.€., B OTIAMYHE OT JIPyTUX CO-
CTaBJISIOLIMX MAaTepUH, TaKMX KaK JIEKTPOHBI U KBapKH,

K. N. Gusev, D. Borowicz, V. B. Brudanin, V. G. Egorov,

L V. Zhitnikov, D. R. Zinatulina, A. A. Klimenko, O. I. Kochetov,
A. V. Lubashevskiy, 1. B. Nemchenok, N. S. Rumyantseva,

A.A. Smolnikov, M. V. Fomina, E. A. Shevchik, M. V. Shirchenko

Closing in on the Neutrino Mass

The GERDA experiment in the Gran Sasso under-
ground laboratory (LNGS) is searching for a hypothetical
nuclear decay called neutrinoless double beta decay which
represents a sort of Holy Grail for elementary particle
physics: if detected, it will give essential information on
whether neutrinos are identical to their antiparticles, on
the origin of their masses and it will help to understand
why there is so much more matter than antimatter in the
Universe. The decay still escapes detection, but GERDA is
the first experiment to reach a sensitivity for the half-life
beyond 10%° yr, 10000000000000000 times the age of
the Universe [1].

GERDA is an international European collaboration of
more than 100 physicists from Belgium, Germany, Italy,
Russia, Poland, and Switzerland. JINR physicists have ac-
tively participated in the project since the very beginning.

The so-called neutrino oscillation is the first estab-
lished experimental observation not consistent with pre-
dictions of the Standard Model of particle physics: the
three known neutrino types can transform into each other
while traveling through space, which proves that neutri-
nos have non-zero masses, a property that contradicts the
Standard Model. Additionally, there is the longstanding
conjecture that neutrinos are so-called Majorana particles:
differing from all other constituents of matter like elec-
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HEWTPUHO U aHTMHEUTPUHO SKBHUBAJIEHTHBIL. B 3TOM City-
Yyae JIOJDKCH IPOMCXOJNTh IBOWHOW OC3HEUTPHUHHBIN Oe-
Ta-pacmaji, B KOTOpOM BOSHUKHOBEHHE MaTePHU U aHTUMa-
Tepuu He cOaaHCHPOBAHBI, KaK BO BCEX APYTHX CIydasx.
ITomoGHbIN nucOamaHc, BEPOSTHO, IOMOKET OTBETUTH Ha
BaXKHEHIIMI BOIPOC, MoYeMy B Haulel BceneHnHol mate-
puU HaMHOTO OOJIBINIE, YeM aHTHMAaTCPHH.

OkcriepumenT GERDA mpenHasHaueH uisi TpoBep-
KU TUNOTe3bl MaiiopaHbl TOCPECTBOM TIOMCKa ABOHHOTO
GesneiiTpunHOrO Gera-pacmaga msorona '°Ge. JlBa Heii-
TpoHa B szpe /°Ge OJHOBPEMEHHO TIPEBPAIIAIOTCS B 1BA
MIPOTOHA C UCIYCKAaHUEM JABYX 3JEKTPOHOB. DTOT MPOLECC
3anpemied B CM, Tak Kak B HEM HE POXJACTCs IBYX aH-
THUHEUTPHHO, T. €. HEOOXOIMUMBIH OaaHC MeX Ty MaTepuei
Y aHTUMaTepuei HapylIeH.

UyBCTBUTEIBHOCTh K OOHAPYXEHHUIO JIBOK-
HOTO O€3HEeHTpHWHHOTO OeTa-pacmaaa TJIABHBIM
00pa3oM 3aBHUCUT OT YPOBHA €CTECTBEHHOTO
panuoakTHBHOTO (DOHA B WHTEPECYIOIIEM HAac
SHEpPreTU4ecKoM HHTepBane. B skcnepumenre
GERDA nocturHyT OecnpereieHTHBIH HHIEKC
(oHa Kak 3a CYET HCIOJIB30BAHUS MMAaCCHBHBIX
METOJIOB 3aIIUTHl (OKPYXAIOMIHUX JIETEKTOPBI
CJIOEB U3 YUCTOU BOJBI M )KUIKOTO apTOHA), TaK 1
JIOTIOJTHUTEIBHBIX, aKTHBHBIX METO/IOB TIO/IaBJIe-

trons or quarks, they could be their own antipar-
ticles. In this case, neutrinoless double beta de-
cay will exist, in which matter is created without
the balancing creation of antimatter. This imbal-
ance would help to explain why there is so much
more matter than antimatter in the Universe.

The GERDA experiment, located in the
Gran Sasso underground laboratory in Italy, is
designed to scrutinize the Majorana hypothesis
by searching for neutrinoless double beta decay
of the germanium isotope "°Ge: two neutrons
inside a 7°Ge nucleus simultaneously transform
into two protons with the emission of two elec-
trons. This decay is forbidden in the Standard
Model because the two normally produced an-
tineutrinos — the balancing antimatter — are
missing.

The sensitivity to detect neutrinoless double
beta decay largely depends on the level interfer-
ing signals from environmental radioactivity.
GERDA has reached the lowest level of those
by shielding with pure water and liquid argon
and additional methods to reject the remaining
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HUs (poHOBEIX coObrThit. Ha ceromuss GERDA sBisiercs
MEPBBIM IKCIIEPUMEHTOM, B KOTOPOM YIAJIOCh MPEBLICUTH
3HAUEHNE YyBCTBUTEIBLHOCTH IO IEPUOJY MOiypacrana
B 1020 1et umm, ApyruME CIOBaMu, IPOBEPHTH, YTO HCKO-
MBIH TPOIECC UMEET TEPHOJ] TONypachaia Mo MEHBIIEH

026 niet, uToO Ha 16 MOPAIKOB GOJIBIIE, YEM BO3PACT

Mmepe |
Hauieil Beenennoil. Takol mpenen 03HA4aeT, YTO UHTEH-
CHBHOCTB pacrmajia MeHblue, ueM 1 cobbitie B 1 kr 7°Ge
3a 18 jer.

B cranmapTHOW HWHTEpIIpeTanuy JBOHHOTO Oc3HEH-
TpUHHOTO OeTa-pacraja Mepuoj MoJypacrnaia CBs3aH
C TaKk Ha3bIBa€MOW MaHOpaHOBCKOM Maccoi HEUTPUHO.
Hcnonp3ys npeaen Ha nepuoj Nonypacnana, HoIy4eHHbIH
B GERDA, a Takke B APYrHX 3KCIIEPUMEHTAX IO JBOM-

COopka MaccuBa repMaHHUEBBIX JETEKTOPOB
B YHCTOI KOMHaTe B 1MO/3eMHOi1 1aboparopun [ pan-Cacco

Assembling an array of germanium detectors in a clean room
in the Gran Sasso underground laboratory
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HOMY OeTa-pacrajy, MOXKHO 3aKIIOYHTh, YTO 3Ta Macca
noskHa O61Th HIke 0,07-0,16 sB/C2.

IIpenen Ha apyroil BapMaHT Maccbl HEUTPUHO IIO-
mydeH kommaboparmert Planck, wm3ywaromeit xocmmue-
CKUIl MUKPOBOJTHOBOW (POH — PEITUKTOBOE M3ITyUEHHE OT
Bonbiioro B3pbIBa: CyMMa MacC BCEX HM3BECTHBIX THIIOB
HeiiTpuHo He mpesbimaer 0,12-0,66 5B/c%. B skcnepu-
meHnTe KATRIN B Texnonornueckom uncturyte Kapacpys
(I'epmanmst), B KOTOPOM HCCIIEAyeTCsS pacmaja TPUTHS,
B Ommxaifiiie ToAp! OyIeT M3MEpeH elle OAWH BApPHaHT,
a IMEHHO Macca 3MeKTpoHHoro HeiTpuHo. KATRIN mua-
HUpYeT J0CTHYb 4YyBCTBUTENLHOCTH okono 0,2 »>B/c2.
Hecmotpst Ha TO, 9TO Macchl, MOTYYEHHBIE B CTOJIb PA3HBIX
9KCTIEPUMEHTaX, CPAaBHUTh HANPSIMYIO HENb3s, BCE 3TH
HCCIIEJOBaHMS TIO3BOJISIIOT OCYIIECTBUTH IMEPEKPECTHYIO
MIPOBEPKY TMIIOTE3bl O MallOPaHOBCKOM MPUPOJE HEUTPU-
HO. JI0 cMX TIOp HUKaKUX HECTHIKOBOK C JJAHHOH TMIIOTE-
30if 0OHAPYKUTH HE YIAIOCh.

B Teuenne meprona HaKOIUIEHHS AAHHBIX, KOTOPOMY
nocssmena crarbst B Science, B GERDA ucnons3oBajcs
MacCHB T€pMaHUEBBIX JETEKTOPOB 00IIei Maccoi 35,6 KT.
I'epMaHuii, U3 KOTOPOIrO M3rOTABIMBAIUCH AETEKTOPHI,
6611 oboramen uzotonoM °Ge 10 yposHs Gomee 85%
(coneprkaHue B ecTecTBEHHON cMmecu — 7,8 %) st yBe-
JIMYCHNS 9yBCTBUTENIHOCTH K MEPHOLy nonypacmaza. Ha
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CJIE/IyIOIIEM 3Tarle UCCIIEAOBaHUI Oy/eT yBelMueHa Mac-
ca M30TOIa, HO, KPOME TOr0, HEOOXOAMMO ajbHeiIee
CHIDKEHHE €CTECTBEHHOTO PaIMOAKTHBHOTO (hoHA. DTOTO
TUTAHUPYETCS IOCTUYB 3a CUET YIIydlleHus MICHTU(HKa-
MU 9acTHUII 110 (pOopMe CHTHAJIa ¥ TIPUMEHEHUS erie Oomnee
paJHaliOHHO YUCTBIX KOHCTPYKIIMOHHBIX MaTE€pHasioB
BOMM3M TEPMaHUEBBIX JETEKTOpOB. [l mampHEHIIEero
TIPOJIBIKCHHUS B JeNie MOWCKa JBOIHOTO OE3HEUTPHHHO-
ro 6era-pacnana °Ge cosmana xomta6opanus LEGEND.
IlepBas das3a HOBOTO IKCTIEPUMEHTA OyHET MPOBOIUTHCS
Ha Oa3e momgmupuimpoBanHoit mHPpacTpykTypsl GERDA
B LNGS u onepuposars ¢ 200 kr merektopoB u3 '°Ge.
YyscTButenbHOCTh B 10?7 et GysieT JOCTMTHYTa mocie
5 ner Habopa gaHHBIX. CTapT SKCIEPUMEHTA 3arIaHupPO-
BaH Ha 2021 .

CrnHcok JuTepaTypbl

1. The GERDA collab. Probing Majorana Neutrinos with
Double Beta Decay // Science. Published online on Thursday,
5 Sept. 2019. DOI: 10.1126/science/ aav8613.

interfering signals. It is now the first experiment that has
surpassed a sensitivity for the half-life of the decay of
1026 years, or in other words, has proven that the process
has a half-life of at least 10%° years, 16 orders of magni-
tude longer than the age of the Universe. This half-life lim-
it corresponds to a rate of less than one decay per 18 years
for 1 kg of 7°Ge.

In the standard interpretation of neutrinoless double
beta decay, the half-life is related to a special variant of
the neutrino mass called the Majorana mass. Using the
GERDA limit and the ones from other double beta decay
experiments, this mass has to be below 0.07-0.16 eV/c2.

A limit on another variant of the neutrino mass is
available from the Planck collaboration investigating the
cosmic microwave background radiation — the relic of
the Big Bang: the sum of the masses of all known neutrino
types is below 0.12-0.66 eV/c2. The tritium decay exper-
iment KATRIN at the Karlsruhe Institute of Technology
(Germany) is measuring in the upcoming years yet anoth-
er variant, the electron neutrino mass. KATRIN will reach
a sensitivity of about 0.2 eV/c2. The masses deduced from
these different investigations cannot be compared directly
but, most interestingly, allow a cross checks of the par-

adigm that neutrinos are Majorana neutrinos. So far, no
tension has been observed.

During the data collection period, reported in the
Science paper, GERDA operated germanium detectors
with a total mass of 35.6 kg. The fraction of the isotope
76Ge is enriched from the natural abundance of 7.8% to
more than 85% to increase the half-life sensitivity. As the
next step, the mass will be increased and an even further
reduction of interfering signals is required. The latter will
be achieved by improving the identification of these sig-
nals and by further reducing the radioactivity of material
close to the germanium detector. The LEGEND collabo-
ration was formed to pursue this goal starting with 200 kg
76Ge and using the existing GERDA infrastructure at
LNGS. The sensitivity will reach 107 years after about
5 years starting in 2021.
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A. M. banazypos, U. A. boopuxoes, C. B. Cymnuxos,

HU. C.I'onosun, B. B. Ilanauesa

HeitrponHsie TuppaKkmuoOHHbIEC
HUCCJICI0BAHUSA YIIOPSAA0YCHHBIX CIIJIABOB
C THTAHTCKON MATHUTOCTPUKIUEH

CpaBHuTenbHO HemaBHO, B Hawanme 2000-x 1T,
A.E.Knapkom ¢ coaBropamu [1] B crumaBax Fe—Ga 0bu10
OTKPBITO HOBOE SIBJICHHE, TTOJYYHBIIICE HA3BAHUE «TUTAHT-
CKas MarHUTOCTPUKLU». ET0o CyTh COCTOUT B TOM, YTO IIPH
HEKOTOPOM KOJIHYECTBE TaJUTHSI MATHUTOCTPUKITUS CIUTaBa
Fe—Ga yBenmmunBaetcst mout B 20 pa3 1Mo CpaBHEHHUIO C
YHCTBIM >kene3oM u gocturaet 400 ppm. OTo O6bU10 MpU-
3HAHO TPOPHIBOM B MaTEPHAJOBEACHUU MarHUTOCTPHUK-
IMMOHHBIX MAaTCpPUaJIOB U BbBI3BAJIO HaCTOﬂHH/Iﬁ BaJl pa60T
10 U3Y4EHHIO IPUYUH OTKpbITOTO sBjieHus. Cremyer npu-
3HATh, YTO, HECMOTPS Ha y)ke mouth 20-IeTHHE YCHIIHA,
NPUYUHBL (POPMUPOBAHUS TUTAHTCKOW MarHUTOCTPUKIIUH
B cmiaBax Fe—Ga ocTaroTcsi B 3HAUUTEIBHOW CTENEHHU
3arajouyHsIMU. Ha Bompocsl, modemy HemarHWTHBIA Ga

CTOJIb paJJUKAJIbHO BJIWUACT HAa MAarHUTOCTPUKINIO, IMOYEC-
My B 3aBHCHUMOCTH KOHCTAaHTHl MarHUTOCTPHKIIHH OT CO-
JIepKaHWS TaJuIis HaOMIoAatoTes [Ba MakCUMyMa mipu 19
n 27 ar. %, — 4eTKoro oTBeTa 0 cux nop HeT. OaHOH U3
MPUYUH CIOXKHOCTEH B TOCTPOCHUH (PU3HYECKU 00OCHO-
BaHHBIX MOJIENICH SIBIISETCS HEAOCTATOK MH(popManuu 06
OpraHU3aIH CYOMUKPOCKOITNYECKOH CTPYKTYPBI (MUKPO-
CTPYKTYPbI) 9THX MaTepPHaJIOB, MO/ KOTOPOW MOHUMAETCS
HapylIeHHE MJCaJbHOTO KPUCTAIIMYECKOrO MOpsIKa Ha
aTOMHOM ypOBHE.

B npencrasiaennom B 2018 . Ha korkypc OVIAU mukite
padot «Koppensiusi cTpyKTypbl U (PU3UYCCKHX CBOWMCTB
B YIOPS/IOYCHHBIX CIUIaBaX Ha OCHOBE jKele3a» (BCero
ObUTO TIpeAcTaBICHO 9 cTaTel, OMyOIMKOBAHHBIX B Iie-

A. M. Balagurov, 1. A. Bobrikov, S. V.Sumnikov, L. S. Golovin, V. V. Palacheva

Neutron Diffraction Studies of Ordered
Alloys with Giant Magnetostriction

Relatively recently, in the early 2000s, A. E. Clark and
co-authors [1] discovered a new phenomenon in Fe-Ga
alloys, which was called “giant magnetostriction”. The es-
sence of Clark’s discovery was that with a certain amount
of gallium, the magnetostriction of Fe—Ga alloys increas-
es by a factor of almost 20 in comparison with pure iron
and reaches 400 ppm. It was recognized as a breakthrough
in the materials science of magnetostrictive materials and
resulted in an upsurge of studies on the causes of this phe-
nomenon. It must be admitted though that, despite almost
20 years of efforts, the causes of the formation of giant
magnetostriction in Fe—Ga alloys remain largely mys-
terious. There are still no clear answers to the questions
why non-magnetic Ga so radically affects magnetostric-
tion and why in the dependence of magnetostriction con-
stant on the gallium content two maxima are observed at
19 and 27 at.%. One of the reasons for the difficulties in
constructing physically grounded models is the lack of

information about the organization of the submicroscopic
structure (microstructure) of these materials, which is un-
derstood as a disruption of the ideal crystalline order at the
atomic level.

A series of studies “Correlation of structure and phys-
ical properties in ordered iron-based alloys” presented in
the JINR Prize competition in 2018 (a total of 9 papers
published in 2016-2018 were submitted) sums up the
intermediate results of the research into these problems
carried out by JINR FLNP employees (A. M. Balagurov,
I.A.Bobrikov, S.V.Sumnikov) and specialists from the
National University of Science and Technology “MISiS”
(I.S.Golovin, V.V.Palacheva). In all studies of the se-
ries, a combination of macroscopic techniques and neu-
tron diffraction was used to analyze the unusual physical
properties of Fe-xMe alloys, where Me = Al, Ga, Ge, Tb.
It was neutron diffraction which made it possible to obtain
unique data on the atomic structure of alloys, their micro-
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puox 20162018 rr.) moaBeeHBI TPOMEKYTOIHBIE UTOTH
yeunuit  corpynuukoB JIHO® OMAU (A.M.banarypos,
U. A.Bbob6puxos, C.B.CymuukoB) n Hanmonansaoro wuc-
CJIC/IOBATEIbCKOTO  TEXHOJIOTMYECKOTO  YHHBEPCHTETA
«MUCuC» (U.C.Tonoun, B.B.IlanageBa) mo wu3yue-
HUIO 3THX BOIpocoB. Bo Bcex paboTax nukia s aHanu-
32 HEOOBIYHBIX (DPU3MUYCCKUX CBOWCTB cruiaBoB Fe—XxMe,
rme Me = Al, Ga, Ge, Tb, ucrnonbp30BaoCh COYETAHHE
MaKpOCKOITMYECKUX METOIOB M AM(PAKIUK HEHTPOHOB.
WNmenno mudpaknns HEWTPOHOB MO3BONMIA TOIYYHTH
YHUKaJIbHBIE JAaHHBIE MO ATOMHOW CTPYKType CIUIaBOB,
UX MUKPOCTPYKTYpE M MPOTEKAHHIO (ha30BBIX TEPEXOI0B.
Bce ncnonezoBanHbIe B paboTax IMKIa HEHTPOHHBIE JaH-
HbIE OBUTH TIOJTy4YeHBI Ha (Dypbe-ITu(paKTOMETpe BHICOKO-
ro paspemerns (OIBP), neiicTByromeM Ha UMITYIECHOM
peaktope UBP-2 B JIH® OUAN. Ocobennoctsasmu OIBP

ABIIAIOTCA BBICOKOE paspemenue 1o dy,, (Ad/d=0,0015)
U BO3MOXXHOCTh KOMOWHHMPOBATH €ro C HAKOIUICHHEM
J(paKIMOHHBIX JAHHBIX, IOJY4aeMbIX CO CPEIHUM
paspemeruem (Ad/d = 0,01), HO ¢ BBICOKOW CBETOCHIION.
VBenuueHHas CBETOCHIIA O3BONIMIIA OCYIIECTBUTE HElpe-
PBIBHOE CKaHMPOBAaHHE II0 TEMIIepaType C PerucTparu-
eif MaHHbIX Kaxayro muHyTy (real-time, in situ pexwm).
CootBerctBeHHO, DJIBP nanm BO3MOXHOCTH MOJyYHUTH
MHPOPMALNIO BEICOKOTO KaueCTBa O CTPYKTYpE, BBISIBUTH
TOHKHE JETall MCKa)XCHHH KPUCTAUINYECKOW PEeIIeTKH,
U3MEPUTH cllabble 10 MHTEHCUBHOCTH IU(PAKIHOHHBIC
MUK M B pPEAbHOM BPEMEHH IPOCIEANTh BapHAIHIO
CTPYKTYPbI 1 MHUKPOCTPYKTYPBI IPH TeMIIEpaTypHBIX (a-
30BBIX MIEPEXOAX.

JudpaknoHHbIE CIIEKTPhI YIOPSJOYCHHBIX CIUIABOB
coJieprKar iBa TUIIa IMKOB — OCHOBHBIE H CBEPXCTPYKTYP-

Fe-27Ga

Puc. 1. Domronyst TUQpaKIMOHHBIX CHEKTPOB MpU
HarpeBanuu cocrasa Fe—27Ga oTr KOMHATHOH TeMm-
neparypsl 10 850°C, B xolne KOTOPOH MpPOHCXOIST
¢azoseie nepexons DOy — L1, — DO,y — A2. Un-
nekcsl Muiuiepa AMQPaKIMOHHBIX MHKOB YKa3aHBI
JUISL COOTBETCTBYIONIMX CTPYKTYpHBIX (a3. Ilukn
¢ h+k+1=4n ssustorcs ocuoBHbMH, TiKH (200),
(110), (311) — cBepXCTPYKTypHBIE

Fig. 1. Diffraction peak evolution for Fe-27Ga alloy
upon heating from room temperature to 850°C, during
which DO; — L1, — D0,, — A2 phase transitions
occur. Miller indices of diffraction peaks are specified
for the corresponding structural phases. Peaks with
h+k+1=4n are fundamental, peaks (200), (110),
(311) are superstructure ones

structure, and the kinetics of phase transitions. All neutron
data used in the series of studies were obtained using the
High-Resolution Fourier Diffractometer (HRFD) oper-
ating at the IBR-2 pulsed reactor at JINR FLNP. Among
specific features of HRFD are its high d,, resolution
(Ad/d = 0.0015) and the possibility of combining it with
the acquisition of diffraction data collected with medium
resolution (Ad/d = 0.01) but with high luminosity. The en-
hanced luminosity allowed continuous temperature scan-
ning with data recording every minute (real-time, in situ
mode). Thus, HRFD made it possible to obtain high-qual-
ity information on the structure, reveal fine details of crys-
tal-lattice distortions, measure weak-intensity diffraction
peaks, and to follow the variation of the structure and mi-
crostructure during temperature phase transitions in real
time.

The diffraction patterns of ordered alloys contain two
types of peaks — fundamental and superstructure ones.
The latter are of low intensity, since it is determined by the
difference in the coherent scattering lengths of Fe and Ga.

Nevertheless, in the case of neutron diffraction, they are
reliably resolved (Fig. 1) due to a sufficiently large contrast
between these values (in the case of X-ray diffraction, su-
perstructure peaks are hardly visible). Already in the first
study of the series [2], a variety of important new results
were obtained in real-time, in situ neutron diffraction ex-
periments in the analysis of the phase transformations and
ordering processes in Fe-27.0Ga and Fe-27.4Ga alloys
upon their heating in the temperature range from room
temperature to almost 1000°C; the results were correlated
with the data collected with other methods.

In subsequent studies of the series, we performed a
comparative analysis of the structural, mechanical in-
elastic and magnetic effects in Fe-25Ga and Fe-27Ga
compounds, and studied the effect of addition of small
amounts of Tb and almost stoichiometric Fe3Me composi-
tions, where Me = Al, Ga, Ge, on the structural and phys-
ical properties. Besides, a new interpretation of the orga-
nization of their microstructure was proposed. For Fe;Al
it was shown that the bulk of the material is occupied by
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Hble. [locnenHne MMEOT Mallyl0 MHTEHCHBHOCTb, I10-
CKOJIKY OHa OIIPENeJsIeTCsl PasHOCTBIO KOTEPEeHTHBIX
JunH paccestaust Fe n Ga. Tem He MeHee B ciydae angpax-
MU HEUTPOHOB OHU YBEPEHHO perucTpupyrorcs (puc. 1)
BCJIC/ICTBHE JOCTATOYHO OOJIBIIOTO KOHTpAacTa MEIy
STHMU BEJIMYMHAMH (B cllydae AU(HPaKIUK PEHTTCHOBCKUX
JTy4ell CBEPXCTPYKTYPHBIX ITHKOB IOYTH HE BHIHO). YKe
B TIepBOH paboTe nukia [2] ObLI0 MPOAEMOHCTPUPOBAHO,
KaKUe HOBBIE B)KHBIE PE3YJIBTAThl MOTYT OBITH HOJIyYEHBI
B real-time, in situ HeliTpoHHBIX JU(PAKIINOHHBIX YKCIIE-
pHUMeHTax Ipy aHaan3e (Pa30BbIX PEBPAIICHUH U ITporec-
coB ymnopsioueHus B cocraBax Fe—27,0Ga u Fe-27,4Ga
IIPY UX HarpeBaHUM B JIaIla30He TEMIIEpaTyp OT KOMHar-
vHoOi 1 moutu 10 1000 °C, 1 ycTaHOBJICHA UX KOPPEIALINS
C TaHHBIMHU, IMOJTYUYCHHBIMU APYTUMH METOJaMU.

B cnenyromux paborax nukia Oblil BBIIIOJIHEH CpaB-
HUTEJIBHBIA aHAIN3 CTPYKTYPHBIX, MEXaHHUYECKHX HEy-
NPYyruX W MarHUTHBIX 3¢ ¢exToB B cocraBax Fe-25Ga
u Fe-27Ga, uccnenoBano BIMsHNE HA CTPYKTYpHbIE U (U-
3WYECKHe CBOICTBA MabIX J100aBOK TepOMS ¥ IMOYTH CTe-
XHUOMETpHIECKHX cocTaBoB Fe;Me, rne Me = Al, Ga, Ge.
Kpome Toro, Obuta mpeiokeHa HOBask MHTEPIpPETalus
OpraHM3aIH MUKPOCTPYKTYPBI CIUIABOB. A UMEHHO, JUIS
Fe;Al Oputo mokasano, 4To OCHOBHOW 00BbeM Marepuana
3aHST HEYNOPsI0YeHHOH (a3oii, mpencrasisitoeii coooi

a disordered phase, which is a matrix in which clusters of
the ordered phase are dispersedly distributed (Fig.2). The
cluster sizes are mesoscopic (i.c., at the level of hundreds
of angstrom) and depend on the preparation and annealing
procedures and can increase several times after heating
and slow cooling of the alloy. This model predicts an in-
creased width of superstructure peaks, which is observed
in the experiment (Fig. 3). Subsequently, these results were
generalized to the microstructure of Fe—Ga alloys, which
allowed us to relate its changes with the physical proper-
ties of the alloys.

Characterizing the performed studies as a whole, it
can be said that the combination of high-resolution neu-
tron diffraction with real-time, in situ mode proved to be
an exceptionally powerful method for analyzing structural
transformations in ordered iron-based alloys, which al-
lowed us to obtain a large set of results of interest from the
viewpoint of materials science, as well as of fundamental
interest.

Part of the studies of the series was carried out with
the financial support of RFBR, projects 18-02-00325 and
17-52-44024.

Puc.2. Cxemarnyeckoe MpeacTaBIeHUE KIACTEPOB CTPYKTYpHO
ynopsanodeHHoi ¢assr (D), aucnepcHO pacnpenereHHBIX B Ma-
TpHILIE HEYTIOPsIoYeHHOH (a3l (M)

Fig.2. Schematic representation of clusters of structurally or-
dered phase (D) that are dispersedly distributed in a matrix of
disordered phase (M)

Puc. 3. [locrpoenne Buibsmcona—Xomia st mmpuH audpax-
LMOHHBIX ITHKOB coctaBa Fe—27Al (d — MexXIIockocTHOE pac-
CTOSIHHE). DKCIIEPUMEHTANBHBIC TOYKN C YETHBIMH HHACKCAMH
Munepa (200, 220 u T. 4., THKA OT MaTPHUIIBI) JOKATCS Ha (T10Y-
TH) JINHEHHYIO 3aBUCHMOCTb, TOT/Ia KaK TOYKH C HEUETHBIMH HH-
nexcamu Mmutepa (311, 331 u T. 1., CBEepXCTPYKTYpHBIC ITUKU OT
KJIACTEPOB) JIOXKATCS Ha MapaboIMdecKylo 3aBHCHMOCTB, COOT-
BETCTBYIOIIYIO pa3Mepy KOTEPEHTHO PacCeHBAIONIMX O0OmacTel
oxono 230 A. Hikass muaus — ¢ynkius paspemenns OJIBP

Ad?, A2
200

Fe-27Al
Ini. state

311

1504 L~230A

Resolution

0 LI I N I I

0 1 2 3 4 5 6 7 8 9
d?, A?

Fig.3. Williamson—Hall plot for the widths of diffraction peaks
for Fe-27Al (d is interplanar spacing). The experimental points
with even Miller indices (200, 220, etc., peaks from the matrix)
fit a close-to-linear dependence, while points with odd Miller in-
dices (311, 331, etc., superstructure peaks from clusters) follow
a parabolic dependence corresponding to the size of coherently
scattering domains of about 230 A. The bottom line shows the
resolution function of HRFD
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MaTpuily, B KOTOPOH [HCIIEPCHO pacmpe-
JIeTIEHbl KJIacTephbl yMOpPsIOYEHHOH (ha3bl
(puc.2). Pa3mepsl KI1acTepoB — ME30CKO-
MTUYECKHE, T. €. Ha YPOBHE COTEH aHTCTPEM,
3aBUCST OT TMPOLELYp NPUTOTOBICHUS H
TEMIIEPaTypHBIX OTKHUTOB M MOTYT yBENH-
YMBATHCSl B HECKOJIBKO pa3 IOCJe Harpena
CIIaBa M MEIUIEHHOTO OXJIaXKACHUs. OTa
MOZETb  TPEACKA3bIBACT  YBEIHMUCHHYIO
HIIMPUHY CBEPXCTPYKTYpPHBIX MHKOB, 4TO
1 HaOmomaeTcss B dKcrepuMeHTte (puc. 3).
BriocnenctBum 3TH pe3yasTaThl OBITH 0000-
IIEHBI Ha MUKPOCTPYKTYpy Fe—Ga craBos,
Ha OCHOBAHMU Y€ro OblIa pacCMOTPEHA KOp-
pensus U3MEHEHNH MX MHKPOCTPYKTYPBI
1 U3NIECKHUX CBOICTB.

XapakTepusys BBIIOIHEHHBIE PabOTHI
B IIEJIOM, MOXKHO CKa3aTb, YTO COUYCTAHHE
Jupakuuy HEWTPOHOB BBICOKOTO paspe-
IIeHust ¢ pexxuMoM In Situ — real-time oxa-
3aJ10Ch UCKIIFOYUTENILHO MOIIHBIM METOZOM
aHajaM3a CTPYKTYPHBIX TpaHchopmanuii B
YHOPSAOUNBAIOMINXCS CIIaBaX Ha OCHOBE
’KeJIe3a, YTO TIO3BOJINIIO TIOTyYUTh OOJIBIION
Ha0Op PEe3yNbTaToOB, NMPEACTABISIOMNX KaK
MaTepuagoBeNYecKuii, Tak W (yHIaMeH-
TaJIbHBIM UHTEpEC.

Yactp pabOT NIMKIA BBHINOJIHEHA IPU
¢unancoBO# mogmepxkke PODU, mpoekTs!
18-02-00325 u 17-52-44024.
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KoMniekcHbIM MOAXO0/

B MOJAEJIUPOBAHUU

U ONITUMU3AIIUHU 3JIEMEHTOB
YCKOPHUTEJIbHBIX YCTAHOBOK

IIpoexTupoBaHue COBPEMEHHBIX YCKOPUTEJIbHBIX YCTaHOBOK Tpe-
OyeT MCHOJIB30BaHMSI KOMIUICKCHOTO ITIOJXO/1a IPH MOJICITHUPOBAHUU U
ONITUMH3AINY TTapaMeTpoB cucteMsl [ 1]. Takoit moaxon moapasymeBaeT
BBICOKYIO CTENEHb AeTaIM3aluu (PEaTMCTUYHOCTH) MaTeMaTH4ecKOu
MOJIEIH C BO3MOYKHOCTBIO OBICTPOTO TIpOIiecca YMCIEHHOH ONTHMH3a-
UM, 9TO TPeOyeT MCIIOIb30BAHUS COBPEMEHHBIX THOPUIHBIX BBIYUCIIH-
TEJBHBIX apXUTEKTYp, BKIIOYAIONIMX B ce0s MacCCHUBHO-TapalIeIbHbIC
BBIYKCIIEHUs Ha rpaduyeckux npoueccopax (GPU) [2].

MaruutHble CUCTEMBI, yCKOpUTeNIbHble BY-cuctembl, pasnuyHble
TUNBI JETCKTOPOB YaCTUI] — HCOTHEMIIEMbBIC DJIEMCHTBI YCKOPUTCIbHBIX
KkoMIUTeKCOB. [IpoeKkTupoBaHNE yKa3aHHBIX 3JEMEHTOB SIBJISIETCS HENU-
HEHHOI caMOCcOoTIIacOBaHHOH 3aadeid, TpeOyIoIIelt MHOTOKPaTHOTO IPo-

E. E. Perepelkin, A. D. Kovalenko, A. A. Tarelkin,
R. V. Polyakova, N. G. Inozemtseva, M. B. Sadovnikova

Integrated Approach in
Modeling and Optimization
of Accelerator Elements

The design of modern accelerator facilities requires the use of an
integrated approach in modeling and optimization of the system param-
eters [1]. This approach implies a high degree of detail (realism) of the
mathematical model with the possibility of a quick numerical optimiza-
tion process that is impossible without the use of modern hybrid comput-
ing architectures, which include massively parallel computing on graphic
processors (GPUs) [2].

Magnetic systems, RF accelerator systems, and various types of par-
ticle detectors are integral elements of accelerator complexes. The design
of these elements is a nonlinear self-consistent task requiring a multi-
ple process of optimization of the accelerator system parameters. For
example, in order to obtain a given distribution of the magnetic field in
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1ecca ONTUMH3ALUK [IapaMeTPOB YCKOPUTENIBHOM cucTe-
Mbl. Harmpumep, 4To0BI MOTy4nTh 33laHHOE pacipeselie-
HHE MarHUTHOTO TIOJISI B IETEKTOPE YacTHUI], HEOOXOIMMO
moa00paTh TEOMETPHUIECKYI0 KOH(MUTYPAITII0 MAaTHUTHON
CHUCTEMBI, OITUMHU3NUPOBATH TOKU B OGMOTKaX, IMMpON3BECTU
MIPOYHOCTHBIE pacyeThl. Ecim 0OMoTKa ¢ TokoM Oyer pa-
00TaTh B pekUMe CBEPXIIPOBOIAMMOCTH, TO TOTpedyeTcs,
10 KpaiiHel Mepe, NPOU3BECTH OLIEHKY TEIUIOBBIX jAehop-
manmii. Jlaxe «3amaHHOE» pacrpeesieHne MarHUTHOTO
TI0JISI B IETEKTOPE YaCTHI] HE BCET/A SIBISIETCS] IMEHHO 3a-
JAHHBIM, TaK Kak caMo 1o cebe TpedyeT BrIOOpa M3 MHO-
JKECTBA PA3IMYHBIX KOHPHUTrYypaui, 00ycloBIeHHbIX (u-
3MYECKUMHU ITPOIIecCaMi, KOTOPbIE TUIAHUPYETCSl N3ydaTh
Ha YCTaHOBKE. B Takux ciydasx MpUXOAMTCS paccMarpu-
BaTb CBA3AaHHBIC 3aJa4u, HAIIpUMED, 3JTCKTpOMaFHI/ITHI)Ii/’I
JM3aliH YCTaHOBKM M MOJICIMPOBAHUE AMHAMUKHU ITydKa
WM 3a/1a4y paclio3HaBaHUS TPEKOB YACTHII.

C mareMaTn4eckoil TOYKM 3PEHHs HEepEUHCIICHHbIC
npoOJieMbl CBOJSATCS K pa3MYHBIM THUIAM ITOCTAHOBOK
HEJIMHEHHBIX HaYaJIbHO-KPAEBBIX 3a/1a4 B CIIOXKHBIX TpPeX-
MEpHBIX TEOMETPUIECKUX 00JIaCTsIX, KOTOpPBIE, KaK IPaBHU-
JI0, MOT'YT 6BITI) PEUICHBI TOJBKO € MCIIOJIB30BAHUEM YUC-
JICHHBIX METOJIOB.

Jisi HENMMHEHHBIX CHCTEM BOIPOCHI CXOIMMOCTH,
yCTOﬁqHBOCTH, TOYHOCTH MTOJTYyHYa€MbIX YHUCJICHHBIX PEIIC-
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HUH UCCIIEI0OBAHBI HE TaK IIUPOKO, KaK IS IMHEWHBIX CH-
cteM. IToaToMy ITpy HaNMMCaHUU COOCTBEHHOT'O IPOTPAMM-
HOTO KOJia WJIM TNPH TOJYYEHUH YHCIEHHOTO pe3ylbTara
[0 M3BECTHOMY CTOPOHHEMY HPOTrPAMMHOMY KOMILIEKCY
BO3HHMKAET BOIIPOC O KOPPEKTHOCTH pe3ynbrara. B Takmux
ClIydasiX BaXXHYIO POJIb UTPaeT HAJIMYHE M3BECTHBIX TOU-
HBIX PEIICHUH HEIMHEWHBIX 3a/1a4, KOTOPbIE MOTYT OBITH
UCTIOJIB30BaHbl KAK TECTBI YUCIIEHHBIX AJITOPUTMOB, a TaK-
K€ B KaueCTBE HAaYaJIbHBIX MPHOIMKEHUI IPH MTOUCKE OII-
TUMaJbHOW KOH(UTYpaIy HEJIMHEHHOI CUCTEMBI.
Hcnonb3oBaHue  COBPEMEHHBIX  BBICOKOIIPOU3BO-
JUTEIBHBIX BBIUYUCIUTEIBHBIX APXUTEKTYp  SIBISAETCS
BaXKHBIM IIaroM I Mepexojia Ha HOBBIH YPOBEHb «pe-
AIUCTUYHOCTI) MOJEIUPOBAHUS U ONTHMU3ALUU He-
JUHEHHBIX cUCTeM. HenMHeHHOCTh CHCTEMBI MPUBOAMT
K He0OXOAMMOCTH MHOTOKPATHOTO PELICHUS OJHON U TOI
K€ 33/1a4¥ C PA3IMYHBIMU UCXOIHBIMH JaHHBIMU. Dddek-
TUBHBIE ANTOPUTMBI pacHapajienBaHKs MPOrPAMMHOTO
KOJIa, MCIIOJIb30BAHUE OCOOEHHOCTEW pabOThI C pas3ind-
HBIMHM THUIIAMH [aMATH, OaJlaHCUPOBKA 3arpy3KH BBIYHC-
JUTENBbHBIX SIJIEp Ha pa3iM4YHBIX Y31aX MOXKET IPUBO-
JUTh K YCKOPEHHUIO MPOLECcca ONTUMU3AINH HA TOPSIKH.
CokpalieHne BpeMeHH MOACTHPOBAHUSI — 3TO HE TOIBKO
COKpAIllEHHE CPOKOB MPOEKTHUPOBAHUS YCTAHOBKH, HO U
JIOTIONTHUTENbHAsT BO3MOXXHOCTB TIPOBECTH 00Jiee TOUHYIO

a particle detector, it is necessary to select the geometric
configuration of the magnetic system, optimize the cur-
rents in the windings, and perform strength calculations.
If the current winding operates in superconductivity, then
at least an assessment of thermal deformations will be re-
quired. Even the “given” distribution of the magnetic field
in the particle detector is not always predetermined, since
it in itself requires a choice from many different configura-
tions due to physical processes that are planned to be stud-
ied at the facility. In such cases, it is necessary to consider
related problems, for example, the electromagnetic design
of the setup and modeling of the beam dynamics or the
problem of particle tracks recognizing.

From a mathematical point of view, the listed problems
are reduced to various types of nonlinear initial-boundary
tasks formulations in complex three-dimensional geomet-
ric areas, which, as a rule, can only be solved using numer-
ical methods.

For nonlinear systems, the questions of convergence,
stability, and accuracy of the obtained numerical solutions
are not studied as widely as for the linear ones. Therefore,
when writing our own program code or when obtaining
a numerical result from the well-known third-party soft-

ware package, the question of the correctness of the result
arises. In such cases, the important role is played by the
existence of known exact solutions of nonlinear problems,
which can be used as tests of numerical algorithms, as well
as initial approximations in the search for the optimal con-
figuration of a nonlinear system.

The use of modern high-performance computing ar-
chitectures is an important step to move to a new level
of “realistic” modeling and optimization of nonlinear sys-
tems. The nonlinearity of the system makes it necessary to
repeatedly solve the same task with different initial data.
Effective algorithms for parallelizing of the program code,
using of the features of working with various types of
memory, and balancing of the loading of computing cores
on various nodes can lead to accelerations of the optimi-
zation process by orders of magnitude. Reducing of the
simulation time is not only a reduction of the setup de-
sign time, but also an additional opportunity to carry out
more accurate optimization, to perform optimization with
a greater level of detail (realism) over the initial time.

Since 2008 the staff of LIT, VBLHEP (JINR) and
Lomonosov Moscow State University has been jointly
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OINITHMU3AIINIO, MPOM3BECTH ONTUMH3ALMIO C OOJIBIINM
YPOBHEM JeTanu3aluu (PeaJrcTUYHOCTH) 3a MEepBOHA-
Y4aIbHOE BPEMHI.

Corpynnukamu OSSN u MI'Y um. M. B. JlomonocoBa
¢ 2008 T. COBMECTHO pa3BHBAETCS ONMUCAHHBIN KOMIUIEKC-
HBII TIOAXOJl B MOJIEIIMPOBAHUN M OITUMHU3AINH HIIEMEH-
TOB YCKOPUTEIHHBIX YCTaHOBOK.

Co3naH nporpaMMHbII IBMKOK HA MaCCHBHO-TIapal-
JIENBHOW apXUTeKType rpadudeckux npoueccopos (GPU)
IUTE MOJCTUPOBAHUS JWHAMHUKH ITy9Ka B IHKIOTPOHE
Y YMCIICHHOIO PEILICHUs] HEJMHEWHOM 3aJaud MarHuTo-
cratuku [1-3], ykazaHHBIE aNTOPUTMBI Jald YCKOpe-
HHUE BBIYHCICHUS OT OJHOTO JI0 JIBYX ITOPSIKOB Ha OJWH
GPU. Tlony4eHsl TOuHbIC peUICHUs] HEIMHEWHON 3a1auu
yaeta 3¢ ¢eKxTa MpoCTPaHCTBEHHOTO 3apsga mydka. Ha
puc.l moxkazaHo pacmpenencHue (QYHKIHUH TUIOTHOCTH
3aps/a BAOJb paguyca B Pa3lINdHbIe MOMEHTHI BPEMEHHU.
Bosnukaromas ygapHas BOJHA COOTBETCTBYET TaK Ha3bl-

Puc. 1. Bo3HuKHOBEHHE yIapHOI BOJIHBI B 3a]a4€ KYJIOHOBCKOTO B3pPhIBa

AT THE LABORATORIES OF JINR

BaeMOMY KyJOHOBCKOMY B3phIBY. B ruapoauHamudeckoM
NpUONMKEHUH  OMKMCaHUs IPOCTPAHCTBEHHOTO 3apsja
MOCTPOEHBI PA3HOCTHBIE CXEMBI PA3IMUHBIX MTOPSAAKOB all-
MIPOKCUMAIIUH, PACCMOTPEHa UX ycToitunBocTh. Ha puc. 2
MOKA3aHO M3MEHEHHE IJIOTHOCTH 3apsia B YCKOPSIONIIEM
none. Ha puc.2, BBepXy pa3sHOCTHasi cXema SIBIIACTCA
ycroituuBoit (uncno Kypanra C < 1), a Ha puc.2, BHH3Y
MIOKa3aHO HapyIICHNE YCTOHYMBOCTH B BHJIC BO3SHUKHOBE-
Hus ocrunsit (C > 1).

Puc.2. HccnenoBanue yCTOMYMBOCTH Pa3HOCTHOM
CXEMBI JUISl 33J]a4U IIPOCTPAHCTBEHHOTO 3apsiaa

Rho

2.5-10°16
2.25-10°16
2-10°16
1.75-10716
1.5-10°16
1.25-10°16
1-10°16
7.5-10"17
5-10717F
2.5-10717
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Fig. 1. The occurrence of a shock wave in the Coulomb explosion problem

developing the described integrated approach in modeling
and optimization of elements of accelerator facilities.

A software engine was created on the massively par-
allel architecture of GPUs for modeling beam dynamics in
a cyclotron and numerical solving of the nonlinear magne-
tostatics problem [1-3]; these algorithms accelerated the
calculation from one to two orders of magnitude per GPU.
Exact solutions to the nonlinear problem accounting for
the space charge effect of the beam are obtained. Figure 1
shows the distribution of the charge density function along
the radius at different points in time. The arising shock
wave corresponds to the so-called Coulomb explosion.
In the hydrodynamic approximation of the space charge
description, difference schemes of various approximation
orders are constructed, and their stability is considered.

Fig.2. Investigation of the stability of the difference
scheme for the space charge problem

Figure 2 shows the charge density motion in an acceler-
ating field. In Fig. 2 (top) the difference scheme is stable
(Courant number C < 1), and in Fig.2 (bottom) the stabil-
ity violation in the form of oscillations is shown (C > 1).
Exact solutions of some equations from the chain of
the Vlasov equations are found. Figure 3 shows one of the
obtained solutions in the form of a particle density dis-
tribution on a spherical surface. The particles flow along
spiral paths from one pole of a sphere to another. For the
nonlinear 2D magnetostatics problem in the field of a fer-
romagnet, exact solutions are obtained that are encapsu-
lated in a difference scheme that increases the accuracy of
the solution by an order of magnitude. The magnetic field
growth in the vacuum region is estimated for the nonlinear
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Halinens! TouHbIE pELIEHUsT HEKOTOPBHIX YPaBHEHUM
U3 Ienoukn ypaBHeHHMH Bracoa. Ha pumc.3 moxaszano
OJTHO U3 TMOJIYYEHHBIX PEIICHUN B BUJE paclpeesiCHUs
IDIOTHOCTH YacTHUI] Ha cdepudeckoil moBepxHOCTH. [lo
CIIUPAJIBHBIM TPAEKTOPUSAM YaCTHULBl IEPETEKAIOT C OA-
HOTrOo Tonroca chepbl Ha Apyroit moitoc. Jiist HenuHeitHo
2D-3aa4i MAarHUTOCTAaTHKH B 00JIacTH (eppoOMarHeTHKa
MOJIy4EHbI TOUHBIE PELLIECHUS, HKAICYJIMPOBaHHbIE B pa3-
HOCTHYIO CXEMY, IMMOBBIIIAIOIIYIO TOYHOCTH PECHICHHUA Ha
nopsiiok. IIpousBeaeHa oleHKa pocTa MarHUTHOTO MOJIS
B 00JacTH BakyyMma Uil HenmuHeWHo#W 3D-3amaun Maram-
TOCTATHKH, KOTAa (YHKIIUS MarHUTHOH MPOHHUIIAEMOCTH
YIIOBJIETBOPSIET acUMNTOTHKE Belicca.

C HCIoNIb30BaHUEM MOITYYEHHON aCUMITOTHKY MPe-
JIOXKEH aJITOPUTM IOCTPOEHUS AJANTUBHON CETKU B OK-
PECTHOCTH YIJIOBOM TOYKH, MO3BOJISIOIIMI CYILIECTBEHHO
YBEIUYUTH TOYHOCThH BBIUMCICHHN.

Ha puc.4 npeacraBieHbl pa3ivyHble BHUIbI KOHEU-
HO-3JIEMEHTHOH CETKH B OKPECTHOCTH yTIIOBOH TOUKH (ep-
poMarHeTHKa JJisi MarHUTHON cUCTeMbl aeTektopa SPD
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Puc. 3. Pactipenenenne mioTHOCTH YacTHIl HA ChepUUECKOil 1Mo-
BEPXHOCTH IIPH PEIICHUU ypaBHEHUs Biacosa

Fig.3. Particle density distribution on a spherical surface when
solving the Vlasov equation

Puc. 4. Bunpl ceTkn B OKPeCTHOCTH YIIIOBOH TOUKH: @) aJaNTUBHAS CETKA; 6) pABHOMEPHAsI CETKa C TAKHM K& KOTMIECTBOM Y3JI0B, KaK
1 B QIaITUBHOM CETKe; 8) PaBHOMEPHAs CETKa, JAIOIIas TAKOM jkKe Pe3yINbTar, YTo U aJaNTHBHAs ceTKa (a)
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Fig.4. Types of grid in the vicinity of a corner point: a) adaptive grid; b) a uniform grid with the same number of nodes as in an
adaptive grid; ¢) a uniform grid yielding the same result as the adaptive grid depicted in (a)

3D magnetostatics problem, when the magnetic permea-
bility function satisfies the Weiss asymptotics.

Using the obtained asymptotics, an algorithm for con-
structing an adaptive grid in the vicinity of a corner point
is proposed, which allows one to significantly increase the
accuracy of calculations.

Figure 4 presents various types of finite-element grid
in the vicinity of the corner point of a ferromagnet for the
magnetic system of the SPD detector of the NICA accel-
erator complex (JINR). Figure 5 shows the distributions
of the magnetic field modulus along a line passing near
the corner point for various types of grids (see Fig.4). In

Fig.4,b, the grid nodes are distributed uniformly (without
taking into account the asymptotic behavior of the mag-
netic field in the vicinity of the corner point). In Fig.4,a,
the number of grid nodes is the same as in Fig.4,b, but
the nodes are distributed unevenly, taking into account the
asymptotic behavior of the magnetic field.

In Fig. 4, c, a uniform grid is constructed that gives the
same accuracy (see Fig.5) in the magnetic field value as
the adaptive grid in Fig.4,a.

Figure 5 shows that the accuracy corresponding to the
adaptive grid is achieved by a uniform grid if the number
of nodes is 10 times more. When modeling the distribu-




B IABOPATOPUAX NHCTUTYTA

yckoputensHoro komruiekca NICA (OUSN). Ha pwue.5
MOKa3aHbl PACTPENENICHNUs] MOIYJsl MarHUTHOTO TIOJIS
BIOJIb JIMHUH, TPOXOAAIIEH BOMM3HM YITIOBONW TOYKH IS
pa3IMYHBIX THMOB ceToK (cM. puc. 4). Ha puc. 4,6 y3msI
CeTKH pacIpenesieHbl paBHOMEPHO (6e3 ydeTa acHuMITo-
TUKH MarHUTHOTO TIOJIST B OKPECTHOCTH YIJIOBOH TOUKH).
Ha puc. 4, a Konmm4uecTBO y370B CETKH TaKoe ke, Kak U Ha
puc. 4,6, HO y37bI pacipeaAeIeHbl HePaBHOMEPHO C YIETOM
AaCHUMITOTHKHM MarHuTHoro moins. Ha puc.4,6 moctpoeHa
paBHOMEpHas ceTKa, Jaomiasi TaKyIo ke TOUHOCTH (pHuc. 5)
B 3HAUEHMM MAarHUTHOTO IIOJISI, YTO WM aJaNTHBHAsI CETKa
Ha puc.4,a.

Ha puc.5 BUOHO, YTO TOYHOCTb, COOTBETCTBYIOILIAS
aJalTHBHON CETKE, JOCTUIaeTCsl PaBHOMEPHOM CETKOM,
ecnu gucio y3noB Oynet 6ombire B 10 pa3. [Ipu monenu-
POBaHUM pacHpepeTeHN MEKTPUICCKUX Mojel B 00ma-
CTSIX € HEMIAJKOW I'paHULEH 3a7a4a sBISETCS JIMHEHHOM.
B nmureliHOM citydae BHJI 0COOEHHOCTH M3BECTEH B IBHOM
BUJI€ U TIPEJICTABIIACTCS CTETIEHHON W/Win jorapudmude-
CKOH (yHKITHEH OT paanyca.

Puc.5. Pacnpenenenune momyns MarHMTHOM WHAYKUUH BIOJb
TIPSIMO}, TIOJy4e€HHOE Ha Pa3IMYHBIX CETKaX
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Fig.5. Distribution of the magnetic induction modulus along a
straight line obtained on various grids

tions of electric fields in regions with a non-smooth bound-
ary, the problem is linear. In the linear case, the form of
the singularity is known explicitly and is represented as a
power and/or logarithmic function of the radius.

Note that sometimes a non-smooth boundary is cre-
ated specifically to obtain a strong inhomogeneity of the
electromagnetic field, for example, when designing elec-
tron guns or in the Stern—Gerlach experiment in studying
the spin. This work was performed with support of the
RFBR grant No. 18-29-10014.
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3amMeTHM, 4TO MHOIJA HeIIaJKasi IPaHuLa CO31aeTCs
CIICLIMAIIBHO [UISl TTOJTYYCHUSI CHIIBHOW HEOTHOPOIHOCTH
9NIEKTPOMArHUTHOTO TI0JIsL, HallpUMep, TP NIPOSKTHPOBA-
HUH 2JIEKTPOHHBIX MyIIeK mwiH B onbiTe lllTepra—Tepnaxa
1Y U3y4eHUH ciiiHa. PaboTa BBIOIHEHA PH IO JIEPIKKE
rpaata POOU Ne 18-29-10014.
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FOpmnit Muxaiiinosuu KASAPUHOB
(12.10.1919-3.06.1994)

B manexom 1952 r. ma cemunape I'maporexHu-
yeckoii tabopatopuu AH CCCP (8 6yaymiem JlaGopa-
Topuu AxepHbIX npodbsem OUAN) B [ly6He HAYUHBIH
corpynauk I0.M.KazapuHoB MOJOXKUI Pe3yJIbTaThl
SKCIIEDUMEHTA 10 u3MepeHuIo AuddepeHIInaarbHbIX
CeUueHUH IO YIPyromMy pacCeaHUI0 HEeHTPOHOB IIPO-
ToHamMu npu sHepruax 380 u 590 MaB. 3a stu pabo-
TeI B 1953 r. o 0b11 yaocToeH CTaJIMHCKON IIPEeMUN.
B 1955 r. ot maHHbIe ObLIM HPUBENEHLI B KHIUIE
JI.O.Jlaugmay u $.A.CmMopoaumHCKOro «JIeKiuu 1o
TEOPUU aTOMHOTO Anpa». OHM U cerofHA He IOTePAIN
CBOell Hay4YHOU IeHHOCTH. [y Qu3uKa-9KCIepUMeH-
TaTopa, HaBepHOoe, HET Jiyulleil Harpaael. B HayuHOM
MUpe NIUPOKO M3BECTEeH OOJIBIION JUYHBIA BKJIAT
I0. M. KazapuHoBa B 5KCIIEPUMEHTAJIbHOE H3yUYeHUe
TOHKUX U IPUHIMIUAJILHO Ba’KHBIX ITOJIAPUBAIMOH-
HBIX SBJEHUN U aHAJIN3 MUPOBBIX JaHHBIX II0 paccesi-
HUIO HYKJIOHOB.

WccnemoBanusa COMHOBBIX 3((HEeKTOB BO B3amMO-
IeHICTBUM 3JIEMEHTAPHBIX YAaCTUI] CETOTHA TOCTUTJIU
OYeHb BBICOKOT'O ypoBHA. Ha KpymHeHmInx yCcKOpHU-
TeJAX MUPa JaBHO MMEIOTCS HMYYKW ¥ MUIIEHU II0-
JIIPU30BAaHHBIX YACTHUI[, IPOEKTUPYIOTCI U CTPOATCS
OTPOMHBIE YCTAHOBKU [JIA CTAJTIKWUBAHUSA IOJAPUI0-
BaHHBIX ITYyYKOB M IIOJIYUEHUs HOBBIX 3KCIEPUMEH-
TaJbHBIX JaHHBIX. OHU CIAYIKAT BAXKHBIM KPUTEPUEM
I oTOOpa Pa3IUYHBIX TEOPeTUUYECKUX MOJeNei.
WHTEpECHO OTMETUTDH, UTO, XOTA B Te AaJeKNe TOIbI
HUKTO He OTPUIIAJ Ba*XKHOCTU CIMHOBBIX 3(PDEKTOB
IpU CPEJHUX SHEPIUAX, MHOTHE TEOPETUKHU CUNTAJIH,
YTO C POCTOM SHEPTUU CIUHOBBIE d3(P(PEKTHI AOJKHBI
BBIMUDATD.

Hauwunas ¢ 1958 r. F0. M. KazapuHOBBIM C KOJI-
jeraMm OBLJIO BBIIOJHEHO TII[aTeJIbHOE WCCJIEeNOBa-
HUe YIPYroro paccesHWss HEHTPOHOB MTPOTOHAMU
B 0o0JIacTM MaJIbIX YTIJIOB, BKJIIOUAs POKAEHUE IIHO-
HOB B np-coymapeHusax npu sHeprum 580 MsB, nna
OIEHKU KOHCTAHTHI TT-ME30H-HYKJOHHOTO BBAUMO/IEi-
cTBUuA. B manmbHeiileM Bce ero pabOThI OBLIM IIOCBS-
OIeHbl U3YYEHUIO CIIMHOBBIX 3(P(PeKTOB B HYKJIOH-HY-
KJIOHHBIX CTOJIKHOBeHUSX. Kak M3BeCTHO, mOJApU3a-
IIUOHHBIE 9KCIEPUMEHTHI, TeM 0oJjiee ¢ HEHTPOHAMU,
BecbMa CJIOKHBI, TaK KakK TpebyioT Habopa OOJbIIION
CTATUCTUKU U yUeTa W YCTPAHEHUS JIOMKHOH acuM-
MEeTPUU, YacTO BOSHUKAIIIE BO BpeMs OIBITOB.
IKcHepuMeHThl Ha cuHXpoIukaorpoue JIAII OUAN
c sHeprueit 680 M»aB nmesmanuch pusukamMu B TpyIIe,
cocTosAIell Bcero m3 4—6 uenoBeK. BbLI MexXaHUK,
KOTOPBIN yMeJ «JIejaTh BCe», U JBe-TPHU JaOOPaAHTKHU
(KOHEeUYHO, PSAAOM OBLIM M KOHCTPYKTOPCKHUI OTHAEI,
U MexXaHWYecKHre MacTepcKue). DKCIepuMeHTaToOpaM
IPUXOAUJIOCH B3aHUMAaThCA OYKBAJIbHO BCEM — OT
IJIaHUPOBAHUA SKCIEPUMEHTa A0 MyoJauKanum Qu-
3MYECKUX pPe3yJbTAaTOB. BBLIBEOEeHHBIN U3 KaMepbl
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Yuri Mikhailovich KAZARINOV
(12.10.1919-3.06.1994)

As far back as 1952, at a seminar at the
Hydraulic Engineering Laboratory of the Academy
of Sciences of the USSR (future Laboratory of
Nuclear Problems of JINR), the researcher Yu.Ka-
zarinov reported the results of the experiment
on measurement of differential cross sections for
elastic neutron—proton scattering at energies of
380 and 590 MeV. In 1953 he was awarded the
Stalin Prize for those investigations. L.Landau
and Ya.Smorodinsky cited these data in the book
“Lectures on the Theory of the Atomic Nucleus” in
1955. The data have retained their scientific value
up to date. There is probably no better award for
an experimental physicist. Yu.Kazarinov’s great
personal contribution to the experimental research
of fine and fundamentally important polarization
phenomena and to the analysis of global data on
nucleon scattering is widely known in the scientific
community.

Today studies of spin effects in interactions of
elementary particles have risen to a very high level.
Beams of polarized particles and polarized targets
have long been used at the world’s largest acceler-
ators, and huge facilities for collisions of polarized
beams and acquisition of new experimental data
have been and are being constructed. They serve as
an important criterion for selection of various theo-
retical models. It is interesting to note that though
nobody denied the importance of spin effects in the
region of intermediate energies at that time, many
theorists believed that spin effects had to extinct
with increasing energy.

Beginning in 1958, Yu. Kazarinov and colleagues
thoroughly investigated elastic neutron—proton
scattering at small angles, including pion produc-
tion in np collisions at an energy of 580 MeV. The
results were then used for estimating the nm-meson—
nucleon coupling constant. All his further experi-
mental and phenomenological studies were focused
on spin effects in nucleon—nucleon collisions. As is
known, polarization experiments, especially with
neutrons, are very complicated, first of all because
they require acquisition of high statistics and al-
lowance for and elimination of spurious asymmetry
that often occurs in experiments. Experiments at
the LNP synchrocyclotron in the range of 680 MeV
were carried out by small groups of four to six
physicists. There was also a universal mechanic who
could do everything, and two or three laboratory
assistants (of course, the Design Department and
the workshop were at hand). Experimental physi-
cists were involved in almost everything from the
designing of an experiment to the data process-
ing and publication of physical results. The pro-
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YCKOPUTEJS IYUYOK IIPOTOHOB HAJO OBLIO HAIIPaBUTh
Ha YTIJIEPOJHBIN IOJAPU3aTOP, 3aTeM BBICTPAUBAaTH
BeCh IIYUYKOBBIM KaHAaJ: IIOJaBaTh BOAY HA BCEe Mar-
HUTBI, BKJIIOYATh UX, IOCTUPOBATDH IIPOTOHHBINA ITyYOK
10 Bcel Tpacce, BLIBOAUTD €r0 Ha OCHOBHYIO MUIIIEHb.
CiiemoBajio TOTOBUTH CaMy YCTAHOBKY K B3allyCKY:
BKJIIOUUTH HAIpsKeHUe, IoAaTh Pabouyio TasoBYIO
cMech B ICKPOBBIE KaMePhl, HACTPOUTH 9JI€KTPOHUKY.
Koneuno, maciiTabbl dKCIIepUMeHTa ObLIM Hecpas-
HUMBI C COBPEMEHHBIMU, HO W TDPYHIbI, KaK A yiKe
cKasaJl, ObLIM HeOOJbIINMHU. 3alyCK YyCTaHOBKU,
KDPYIJIOCYTOUHOE JEKYPCTBO U HAGOP CTATUCTUKU, €€
00paboTka, BHAUaJie BDYUYHYIO, a 3aT€M Ha BBIUMCJIU-
TeJbHBIX MAIINHAX, HOJyUYeHNe (PUBUUECKUX PE3YJIb-
TaTOB — 9TUM 3aHUMAJIUCH OAHU U Te Ke JIIOAU. ITO
OBIJIO He IPOCTO, HO MMEJIO W CBOU OOJIBINIME ILJIIOCHI.
dusuKM Bcerga UMeNIU IeJbHOEe IIpeJcTaBJeHre 00
SKCIIEPUMEHTE.

10. M. KazapunoB paboraj Ha AyOHEHCKOM CHH-
xporukgorpoure ¢ 1949 r. Bee, KTo X0OpOIIIo ero 3uaJl,
MOTYT HOATBEPJUTH, UTO UMEHHO OH OBLI TE€M MOTO-
poM, 6e3 KOTOPOTO 3TU SKCIEPUMEHTHI MOIJIA U He
cocrosaTbcA. I1o ero pyKoBOACTBOM OBLIN IIPOBEEHBI
OIBITHI II0 TPOMHOMY PACCESTHUIO IIPOTOHOB Ha Heli-
TpOHaX, a 3aTeM, mocJie co3maHus B [[yOHe mepBOii
MOJIAPU30BAHHON IPOTOHHOM MWUIIIEHU, — IIPOTOHOB
U HeUTPOHOB Ha Heli. Hapany c ucciegoBanmeM yupy-
roro paccesHus HyKJoHOB I0.M.KasapuuoB mosy-
YUJI TaK’Ke Ba’KHbIE Pe3yJIbTaThl COBMECTHOTO (haso-
BOTO aHAJIM3a JAHHBIX II0 HYKJOH-HYKJOHHOMY pac-
cedHUIO B mHTepBaje sHepruit 40—660 MsB, a Tax:xke
OZHO3HAUHOE peIlleHre (Da30BOTO aHAJNM3a IIPU dHED-
ruu 630 MsB g MUPOBBIX NaHHBIX IIPU JOCTUTHY-
THIX K TOMY BPEMeHU TOUYHOCTSX.

B manpmeiinmem mpestenbHOCTh 0. M. Kaszapumo-
Ba HavaJia CMeIlaThCsa B 00J1aCTh U3YUEHUS CITTHOBBIX
3(hdHeKTOB diIeMeHTapHBIX YaCTUIL IPU BHICOKUX dHED-
ruax. ITocie samycka B IIpoTBHHO yCKOPUTEJA IIPO-
TOHOB ¢ dHepruei 76 I'sB oH co cBoelil Irpynmoii craJ
y4acTBOBATH B SKCIIEPUMEHTAaX Ha T-ME30HHOM ITyUKe
110 UBYYEHUIO CINHOBBIX ABJIEHUH B TNOH-HYKJOHHOM
pacceaHMM Ha <«3aMOPOYKEHHOW» IIOJAPU30BAHHOM
MIPOTOHHOII MUIIIeHU, co3naHHo# B [lyOHE. ITU mcce-
IOBaHUA IJIWJNCH 0ojiee OBYX OeCATUIETUH. Bulianm
MMOJTyYeHbl YHUKAJIbHBIE PE3YJIbTAThl, KOTOPbIE HEO.I-
HOKPATHO MOATBEPIKAAJNCH Ha APYTUX YCKOPUTEIAX.
B Te sxe roger }0. M. KazapuHOB BeJl 9KCII€EPUMEHTEI
10 PAaCCEeAHUIO 3JEKTPOHOB IIPOTOHAMU U IeWTpPOHA-
MU HA YCKOPUTeJie JJIeKTPOHOB c sHeprueir 6 I'sB
B EpeBaHe, KOTOPBIE ITO3BOJIUIU OIIPEAEIUTH 3aPAL0-
BbIe Paamychl IIpoToHA u AeiTpoHa. OJHOBPEMEHHO
OH IIPOBOJAMJI OOJIBIIYI0 PABOTY IO OPraHM3aIuy Ha-
YUHBIX UCCJIELOBAHUN B OAHOM M3 OCHOBHBIX OT[EJIOB
JIAIL. 9xcnepumentsl Ha ¥Y-70 3aTeMm cranu mepe-
pacraTh B MOATOTOBKY IOJAPU3AIMOHHBIX OIBITOB HA
crposiemesa kKomimaekce YHEK. o mociaenquux mmeit
SKU3HU €My XBaTaJIo 9HePTUHU U HACTOMYUBOCTHU B IIPO-
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ton beam extracted from the accelerator chamber
should be sent to the carbon polarizer. Then they
had to arrange the entire beam line: supply water
to magnets, switch them on, adjust the proton beam
over its entire path using film exposure, and focus
and extract polarized protons to the main target.
At the same time, they had to prepare the setup for
launching: switch on all voltages, supply the work-
ing gas mixture to the spark chambers, and tune
the electronics. Of course, the experiments were in-
comparable in scale with the modern ones, but the
working groups were also small, as I said above.
Startup of the facility, day-and-night duty and data
acquisition, data processing, first manual and then
with computing machines, and obtaining physical
results — all this work was done by the same peo-
ple. It was not easy, but had its advantages. The
participating physicists always had an overall idea
about the entire experimental work.

Yu.Kazarinov had worked at the Dubna syn-
chrocyclotron since 1949. All who knew him well
can confirm that he was the leader without whom
the experiments could never take place. Under his
guidance experiments were held on triple scatter-
ing of protons on neutrons and later, after the de-
velopment of the first polarized proton target in
Dubna, of protons and neutrons on it. In addition to
experimental investigations of elastic nucleon scat-
tering, Yu.Kazarinov obtained significant results
in the combined phase analysis of the experimental
data on nucleon—nucleon scattering in a wide en-
ergy range of 40 to 660 MeV. He also obtained a
single-valued solution of the nucleon—nucleon phase
analysis for the world data at 630 MeV, at the then
achieved accuracies.

In the next decades, the research activities of
Yu.Kazarinov began shifting to studies of polar-
ization effects of elementary particles at high en-
ergies. After the commissioning of the 76-GeV ac-
celerator in Protvino, he and his group took part
in polarization experiments with the n-meson beam
to study spin phenomena in the pion—nucleon scat-
tering from the frozen polarized proton target de-
veloped and produced in Dubna. The research was
carried out for more than two decades and yield-
ed unique results, which were later confirmed in
experiments at other accelerators. In those years,
Yu.Kazarinov also conducted experiments on scat-
tering of electrons from protons and deuterons on
the 6-GeV electron accelerator in Yerevan, which
allowed proton and deuteron charge radii to be di-
rectly determined. At the same time, he did much
for organizing research activities of the interna-
tional personnel of one of the main LNP depart-
ments. Experiments at the U70 accelerator began
to gradually evolve into the preparation for polar-
ization experiments at the accelerator storage com-
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IIporBuHO, 1972 1. DKCHIEPUMEHT 10 U3YUYEHUIO NOJISPU30BAHHbIX
SIBJICHUII Ha CEPITyXOBCKOM YCKOpHUTeIe, KOTOPBIN NPOBOIUIH
coBMecTHO yueHble OUSN, Caxie (Ppanuus), UGB u UTOD.

Cresa namnpaso: F0. M. Kazapunos (OUSIN), XK. I1. Mepio (Caxiie)

OBUKeHUUW 9Tux pador. B 1990-e rr. om yuacTBoBasa
TaK’Ke B MOJIAPUBAIMOHHBIX dKcIiepuMenTax B Cakie
Ha yckopurese SATURNE II npu sueprun go 3 I'sB,
KOTOpBIE COAeCTBOBAIN MPOBeAeHn0 ()a30BOr0 aHa-
Ju3a B 9TOUM 00J1aCTH.

IIpomno yxxe 25 ser, kak Her ¢ Hamu 0. M. Ka-
3aprHOBa. BcooMuHAs ero Kak 3aMedyaTeJbHOTO
(busuKa-sKCIepUMEHTaTOpa, HEeJb3sI He KOCHYTHCS
ero jguuHocT. OKPYIKAIOIINM OH Kas3aJicsi HEeMHOTO
SKCTpaBaraHTHBIM uesoBeKoM. Ho mpwm Gaumkaiiiiem
3HAKOMCTBE CTAHOBUJIOCH IOHSTHO, UYTO JAJIA HEro 9TO
ObLIa HEeKas MacKa, C IIOMOII[bI0 KOTOPOM OH MBITAJICS
3aIUTUTD ce0sl U, MOKAIYH B IIEPBYIO OUepPelhb, CBOIO
pabory... KeraTu, oH BCIO KHU3Hb CTPACTHO YBJIEKAJICS
TEHHUCOM.

B Teuenme pecarmieruii obmmenusa c¢ 0. M. Ka-
3apUHOBBIM HAIIIM OTHOIIEHWSA He Bcerza ObLim Oe-
300/IaUHBIMU, OBLIN y HAC U IMEePUOABI PAa3HOTJIACHUIA.
PabGorath ¢ HUM ObIBAJIO MHOTAA TPYAHO, HO BCeTma
WHTEPECHO, TaK KaK IePBLIM IPUOPUTETOM B JKU3HU
y Hero Bcerza 0bL1a paboTa, U 9TUM OH YMeJI 3apakaTh
apyrux. MHe 0coO0eHHO IPUSATHO BCIIOMHUTH, KaK OH
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Protvino, 1972. The experiment on polarization phenomena
conducted at the Serpukhov accelerator by scientists

from JINR, Saclay (France), IHEP and ITEP.

Left to right: Yu. Kazarinov (JINR) and J. P. Merlo (Saclay)

plex UNK. Until his last days Yu.Kazarinov was
energetic and insistent in promoting those studies.
In the 1990s, Yu.Kazarinov participated in the po-
larization experiments at energies of up to 3 GeV
carried out at the SATURNE II accelerator (France).
Their results were successfully used for the phase
analysis in this energy region.

Twenty-five years have passed after his death,
and while recalling him as a remarkable experi-
mental physicist, one cannot leave unmentioned his
personality. In the laboratory, he always appeared
somewhat bizarre to those around him until they
had a chance to get to know him better. And then it
became clear that he was a rather vulnerable person
and wore a sort of mask to protect himself and per-
haps primarily his work... By the way, he was keen
on tennis all his life.

For decades of my dealings with Yu.Kazarinov
our relations were not always cloudless, we had dif-
ferences as well. To work with him was sometimes
difficult but always interesting, because work was
a top priority in his life, and he energized others




K 100-NETUO CO AHA POXOEHWA

CKasaJl OMHAKIbI, UTO eMy BCer/ia Be3JI0 B KOHTaKTax
¢ rpysuHCKUMU (pusuKamu, umesd B sBuay H. Amario-
6es, M. [[sxrapkaBy u, HaJeloCchb, MeHs. Korga a Ha-
yaJj paborats B [[y6ue, FO. M. KasapuHosB y:xe ObLI py-
KOBOAUTEJIEM TPYIIbI, a BCKOPE CTaJl HAYaJbHUKOM
orzesia GU3UKHU aJpPOHOB. B TeueHnme MHOrUX JIET OH
OBLT UJIeHOM YYEeHOTr'0 COBeTa W 9KCIIEPTHOM I'DYIIIIBI
BAK, mpeacemareseM 5K3aMeHAIIMOHHOM KOMUCCUU
mo sarmqure aumomoB. Ho aTo He Meraio ero pa6o-
Te B 3aJie YCKOPUTe/sI. XOTsI MeXKAy HaMU IpoJieraia
BO3pacTHasd pasHuiia B 16 jet, B padoTe 1 B JUUHBIX
OTHOIIIEHUSAX 9TO He OIyInaaock. OH ObLI IPOCT B 00-
IIeHU N, BCErZia TOTOB Ha PABHBIX 3aHUMATHCA JIOOBIM
IejioM, HeOOXOAMMBIM [Jis dKcmepuMmenTa. MHorma
Kasajoch, UTO OH Mor paborarh 20 4yacoB B CYTKH.
Crnenyer OTMETHUTDb, YTO 3TO ObLIa HE TOJbKO JUYHAST
yepra ero xapakTepa, HO W 3aMeuaTeJbHAs UIE0JIO-
rus Bcei JlabopaTopuu AgepHBIX IIPobIeM.

Opuit MuxaiisoBuu OBIT TAJAaHTIUBLIM, OMbBIT-
HBIM ¥ I[eJIeyCTPEeMJIEHHLIM (PU3UKOM-IKCIepPUMeH-
TAaTOPOM, SIPKUM IIPEJCTAaBUTEJEeM 3aMedyaTeJ bHOI
IJIeAABI TIEPBOTO MOKOJeHUs yueHbIX I[yOHBI. Ilpum
JKECTKUX YCJIOBUSX 3aKPBITOTO YUPEXKIeHUS Hadaaa
1950-x rr. 9TUM JIOIAM YIaJI0Ch CO3JATh 3aMeUaTe b-
HBIM HAYYHBIN KOJJIEKTUB C JeMOKPATUYECKUMH Tpa-
punuaMu. MoKeT ObITh, HEKOTOPBHIM 3TO MOKAMKETCS
CTPAHHBIM, HO 9TO TaK. OTU TPALUIUU 3aTE€M ITOCJIY-
JKUJIM XOPOIIIell OCHOBOM NIJIA CTAHOBJIEHUSA W Pa3BU-
tuss O0beJUHEHHOTO HHCTUTYTA ANEePHBIX UCCJIeI0BAa-
uuii. Korga-to ocuoBarens Hyounr M. I'. MeliepsaKoB
OYeHb XOpOINo ckasaj: «Ham MHOroe ymaioch cie-
JaTh, TaK KaK MBI BCerja 3aHUMAJINCh KOHKPETHBIMU
IeJaMu IJIS TOJYUeHUs KOHKDPETHBIX Pe3yJabTaTOB».
U 5T0 OBLT I'IaBHBLIN YPOK, KOTOPBII s IIOJYYNJI, KOT-
na paboran B rpynme 0. M. Kasapunosa B KauecTBe
acrupanTa B gajgexkue 1960-1970-e rr.

JI. I'nonmu (M®BI-OHAN)

TO THE CENTENARY OF THE BIRTH

with this attitude. It is especially pleasant for me
to recollect his saying that he was fortunate in con-
tacts with Georgian physicists, meaning probably
N.Amaglobeli, M.Dzhgarkava and, I hope, me.
When I began to work in Dubna, Yu.Kazarinov
was already the group leader, and soon he became
the Head of the Hadron Physics Department. For
many years he was member of the Scientific Council
and the expert group of the State Commission for
Academic Degrees and Titles, chairman of the ex-
amination commission on diploma defense, but this
did not affect his work in the synchrocyclotron hall.
Though there was an age difference of 16 years be-
tween us, this difference was not felt in our work
and later in our personal relationships. He was easy
to deal with and always ready to do any currently
required work with all others as an equal. At times
it seemed that he could work 20 hours a day. It
should be mentioned that it was not his personal
feature but rather a remarkable ideology of the en-
tire Laboratory of Nuclear Problems.

Yu.Kazarinov was a talented, experienced, and
persevering experimenter, a bright member of the
remarkable assemblage of the first generation of
physicists in Dubna. Under severe conditions of a
secret institution of the 1950s, these people cre-
ated a wonderful scientific team with democratic
traditions. It may seem strange to somebody, but
it was so. These traditions later became a good ba-
sis for the Joint Institute for Nuclear Research.
Dubna founder M. Meshcheryakov once well put it:
“We managed to do much because we always did
particular work to get particular results.” And that
was the main lesson that I learned when I worked
as a postgraduate in Yu.Kazarinov’s group in the
remote 1960s—-1970s.

L. Glonti (IHEP-JINR)
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19-20 ceHTAOpA coctosnacb 126-a ceccua Yue-
Horo coBeta OUAWN nop npeacematenbCTBOM AUpPEK-
Topa UHctutyTa B. A.MaTBeeBa 1 npocpeccopa Haumo-
HanbHOro MHCTUTYTa BU3MKN U AOEPHON TEXHONOrUm
um. X. Xyny6es K. Bopuu (Byxapect, PymbiHus).

B. A. MaTBeeB caenan BCeCTOPOHHUI Joknag, NocBs-
LLEHHbIA NOCrnegHNM JOoCTUxeHnsM VHCTUTyTa no ocHoB-
HbIM HampaBMeHWsM MCCeoBaHWN, pasBUTUO dusnye-
CKMX YCTaHOBOK B pamKkax KpymnHbIX npoektoB WHcTuTyTa,
peLleHnsim ceccun Komuteta nomHOMOYHbIX NpeacTaBnTe-
nen OUNAN (mapt 2019 r.), cobbITUSIM B 06nacTn MexayHa-
pPOQHOrO COTpyAHUYecTBa.

Y4eHbIli COBET 3acnyLuan Aoknagbl O MOAroToBKe Npo-
ekta CTpaTernyeckoro nmnaHa AOMroCPOYHOro pPasBUTUA
OUAWN, npenctaBneHHble 3amectutenem aupektopa J1AM
[.B.HaymoBbiM (hnamka vacTtuu), 3amecTutenem Aupek-
Topa JI®B3 P.LeHoBbIM (busmka pensaTMBUCTCKUX TSxe-
NbIX MOHOB M CMMHOBasi usmka), yyeHbIM cekpeTapem
JIAP A.B.KapnoBbiM (saepHas uavka npu HU3KUX 1 Npo-
MEXYTOYHbIX 3HEPrnsx), COBETHUKOM npu ampekuun JIHO
A.N.Vodhde (pursnka koHOEHCUPOBaHHBLIX cCped W Hew-
TPOHHast agepHast uauka), CTapLinMM HayYHbIM COTPYA-
Hukom JIPB E. A.HacoHoBow (pagnmobronorns) n HayYHbIm
cotpyaHvkom JNIUT H.H. BonTUWmMHBIM (MHpOpMaLMOHHbIE
TEXHOMNormn).

C poknagamy O peKkomeHAaumsx MnporpaMmmHO-KOH-
cynbTatMBHbIX koMuTeToB BhicTynunu: W. Lleppys (MKK no
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dusuke vactuy), M. Utkmc (MKK no agepHon dusuke),
0.1.Hagp (MKK no dusmke KOHAEHCMPOBaHHbLIX Cpea).

Y4yeHbI coBeT 3acnywan HayyHbln goknag «LleHTp
um. bpyHo MNMoHTekopBo B [n3e: cTaTyc 1 nepcnekTBbl Co-
TpyaHudectBa ¢ OUAN», npencraBneHHbin B. KaBasuHHm
(UNtanus).

Coctosnock HarpaxgeHne npemuen um. b. M. oHTe-
KOpBO W Bpy4YeHue Aunnomos naypeartam npemun OUAN
3a 2018 r. bbinK 3acnyLlaHbl Nyyline Hay4yHble Aoknagbl
MOonodblX yYeHblX, pekomeHgoBaHHble [KK.

Ha ceccun coctosinuck BbIGOpbI Ha AOMMKHOCTU Au-
pektopoB JI®B3 u JIPB; 6binn o6bsBnNeHbl BakaHCUM Ha
OOIMKHOCTM B Anpekumsix naboparopuii OUNAN.

YyacTHukn ceccun nocetunu JNI®BY, roe coctosanach
npeseHTaumnsa BolumcnutensHoro ueHtpa NICA.

OGLKe NonoXeHusi pe3onoLUun. YUeHblli COBET Mo-
3gpasun gupektopa OUAW B. A.MaTBeeBa C ncyepnbiBa-
IoLLIeN Npe3eHTaunel, BbICOKO OLEHMB HOBbIE pe3ynbTaThl,
BbITEKaLLMe U3 BbiIbopa NpaBuIbHOWM CTpaTErMn 1 YETKMX
npuopuTeToB, KoTopble oTnuyarT OUAN kak mexayHa-
POAHYI Hay4YHO-UCCreA0BaTENbCKYH OpraHn3aLuio M1po-
BOTO YPOBHS.

YueHbIn coBeT nopgaepxan ycunus aupekummn OUAN
no cosgaHuto 6asoBon koHdurypauum komnnekca NICA,
OTMETMB 3aBEpLUEHME CO3[4aHWUS OCHOBHbIX cUCTEM Oy-
CTEPHOrO CUMHXPOTPOHA W W3TOTOBMIEHWUSI sipMa CONEHOoM-
fanbHoro mariuta getektopa MPD. YyeHbln COBET npu-

The 126th session of the JINR Scientific Council
took place on 19-20 September. It was chaired by JINR
Director V.Matveev and Professor C.Borcea of the
H.Hulubei National Institute of Physics and Nuclear
Engineering (Bucharest, Romania).

V.Matveev delivered a comprehensive report, covering
the recent achievements of JINR in its major research di-
rections, the progress in developing physics facilities within
JINR’s large projects, the decisions of the latest session
of the JINR Committee of Plenipotentiaries (March 2019),
as well as events in JINR’s international cooperation and
in the field of training highly qualified scientific personnel.

The Scientific Council heard reports concerning
the current preparation of the draft Strategic Plan for the
Long-Term Development of JINR in its major sections,
presented by DLNP Deputy Director D.Naumov (particle
physics), VBLHEP Deputy Director R.Tsenov (relativis-
tic heavy-ion physics and spin physics), FLNR Scientific
Secretary A.Karpov (nuclear physics at low and interme-
diate energies), FLNP Directorate Adviser A.loffe (con-
densed matter physics and neutron nuclear physics), LRB
Senior Researcher E.Nasonova (radiobiology), and by LIT
Researcher N. Voytishin (information technology).

Kl

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

The Scientific Council heard the scientific report “The
Bruno Pontecorvo Centre in Pisa: Status and future collab-
oration with JINR” presented by V. Cavasinni (Italy).

The award of the B. Pontecorvo Prize took place at the
session, and diplomas were presented to the winners of
JINR prizes for the year 2018. The Scientific Council heard
the best reports by young scientists as recommended by
the PACs.

Elections of the Directors of VBLHEP and LRB were
held at the session. The vacancies of positions in the direc-
torates of JINR Laboratories were announced.

The participants of the session visited VBLHEP to at-
tend the inauguration of the NICA Computing Centre.

General Considerations of the Resolution. The
Scientific Council congratulated JINR Director V. Matveev
for his comprehensive presentation and appreciated the
emerging results which follow from choosing a good strat-
egy and from selection of coherent priorities distinguishing
JINR as a world-class international scientific research or-
ganization.
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Jy6Ha, 19-20 ceHnTs0ps.
126-51 ceccust Yuenoro coBeta OSSN

Dubna, 19-20 September.
The 126th session of the JINR Scientific Council
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CECCHA YYEHOIO COBETA OUAN

BETCTBOBAI MOMyyYeHne nepBbiX PU3NYECKUX PE3YNLTaTOB
B akcnepumeHTe BM@N v npogomkatowniics aHanma Ha-
OGpaHHbIX 3KCNepUMEHTarbHbIX aHHbIX, a Takke BBEAEHNE
B 9KCMNyaTaumnio 0GHOBNEHHOIO KOMMBIOTEPHOTO Krnactepa
NI®B3 ana 3agad komnnekca NICA.

Y4YeHbI COBET NPUHAN K CBEAEHU0 MHOopMaumio o
npoeeaeHun B8 ONAN 17 anpens 2019 r. 3-ro coBMeCTHO-
ro coselLaHus konnabopauun MPD n BM@N, Ha koTopom
obcyxpganack duanyeckass nporpaMma 3KCMEPUMEHTOB
MPD 1 BM@N, xopn paboT no A4eTeKTOpHbIM nogcucteMam
N aHanm3 aKCneprMeHTarnbHbIX AaHHbIX.

Y4YeHbIl COBET NPMBETCTBOBAsN OTKpbITME B Jlabopa-
TOpPUM SAepHbIX peakumn um. . H. dnepoBa akcnepumeH-
TanbHOro kopnyca abpukn CBEPXTSBKENbIX 3NIEMEHTOB
(CTQ3) 1 3anyck ocHOBHOW 6a30BoW yCTaHOBKM habpukn —
HoBoro umknoTpoHa [L-280, BbICOKO OLEHMB Hay4YHO-TEX-
HUYECKUA YpPOBEHb peanu3auum npoekTa Mo CO34aHUI
OL-280 n yyactne B HeM OONbLUMHCTBA roCyAapcTB-yne-
HoB OUNAN.

Y4yeHbln coBeT oTMeTuMn nposegeHve B OUAU
30-31 mas 2019 r. mexgyHapogHoro cumnosvyma «Ha-
crosiwee n Oyaywee [Nepuoguyeckon Tabnumubl XUMK-
Yeckux anemeHToB» B pamkax MexayHapogHoro roga
Meprognyeckon Tabnuubl XUMUYECKUX SNEMEHTOB C y4a-
ctmem npeactasutenen KOHECKO, WUKOMAK, WHOMATRM,
N3BECTHbIX YYEHbIX N3 MHCTUTYTOB U YHUBEPCUTETOB rOCY-
papcte-uneHos OUAN n gpyrux cTpaH.
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Y4YeHbIl COBET OLEHUN BBeAEHME B 3KCnnyaTauuio
OBYX HOBBIX KIacTepoB CO34aBaemoro rny6oKkoBOAHOMO
HenTpuHHOro aetektopa «bawkan-BO», addeKkTuBHbIN
o6bem koToporo goctur ~ 0,25 kM3, a Takke ganbHelillee
pasBUTUE HENTPUHHBIX 3KCMEPUMEHTOB Ha KanmMHUHCKOM
A3C.

YueHbIn coBeT ogobpun yeunus ampekuumn OUAN, Ha-
npaBneHHble Ha NOArOTOBKY BbICOKOKBANMUMULIMPOBAHHbIX
Hay4HbIX KagpoB, B 4YaCTHOCTM, MPWBETCTBOBAs Hayano
pabotbl ¢ 1 ceHTabpa 2019 r. HOBbIX AMCCEPTALMOHHbIX
coetoB OUAN, dyHKUMOHMPYIOLWMX Ha OCHOBE npaBsa
CaMOCTOSATENbHOrO MPUCYXXAEHUSI YYEHbIX CTEMEHen B
Poccuiickon ®epepauun. YyeHbli COBET OXMAOAET, 4TO
peanusauus aToro npasa OyaeT crnocobcTBoBaTh Aanb-
Heliwemy npvBneyeHunto B VIHCTUTYT MONoabIX YYeHbIX 13
rocygapcte-uneHos OVAN.

O noprotoBke npoekta CTpaTternyeckoro mniaHa
ponrocpoyHoro pa3utua OUAWN. YyeHblt coBeT npu-
HAMN K CBeAeHWo Ooknagbl 0 nogrotoBke npoekta Crpa-
Tern4yeckoro nnaHa gonrocpodHoro passutua OUAN no
rmaBHbIM pasgenam. [oknaguuku npeactaBunun MHAop-
MauUuio O TOM, Kakme HOBble Hay4Hble WCCneaoBaHus U
3KCMepUMEHTbI OyayT NPOBOAMTLCS M TOTOBUTLCS K NPOBe-
gexuio B nepuog 2023-2030 rr., kakne Hay4Hble U TeXHO-
nornyeckme pesyrnbraTtbl AOIMKHbI OblTb 4OCTUIHYTHI, Kakas
uccnegosartenbckasi MHppacTpykTypa formkHa Oyaer pas-

The Scientific Council supported the efforts of the
JINR Directorate towards constructing the basic configura-
tion of the NICA complex, noting the completion of the main
systems of the Booster synchrotron and of the fabrication
of the yoke of the solenoidal magnet for the MPD detector.
The Scientific Council appreciated the first physics results
produced in the BM@N experiment and the continued anal-
ysis of the data taken earlier in this experiment, and also
noted the commissioning of the updated computer cluster
at VBLHEP to meet the challenges of the NICA complex.

The Scientific Council took note of the holding at JINR,
on 17 April 2019, of the 3rd Joint Meeting of the MPD and
BM@N Collaborations, which covered the physics pro-
grammes of the MPD and BM@N experiments, and prog-
ress in detector subsystems work and in analysis of exper-
imental data.

The Scientific Council welcomed the opening of the ex-
perimental building of the Factory of Superheavy Elements
(SHE) at the Flerov Laboratory of Nuclear Reactions and
the launching of the Factory’s main facility — the DC-280
cyclotron, highly appreciating the scientific and techno-
logical quality of the realization of the project to build the
DC-280 cyclotron and the participation of most JINR
Member States.

The Scientific Council noted the holding at JINR, on
30-31 May 2019, of the international symposium “Present

EI

and Future of the Periodic Table of Chemical Elements”,
which was attended by representatives of UNESCO,
IUPAC, and IUPAP and by eminent scientists from insti-
tutes and universities of JINR Member States and other
countries.

The Scientific Council noted the commissioning of
two new clusters of the Baikal-GVD detector under con-
struction, the effective volume of which has now reached
~0.25 km3, as well as the further development of the neu-
trino experiments at the Kalinin Nuclear Power Plant.

The Scientific Council supported the efforts being tak-
en by the JINR Directorate to train highly qualified scientific
personnel. In particular, the Scientific Council welcomed
the beginning of operation at JINR, from 1 September
2019, of new dissertation councils on the basis of JINR’s
right to independently confer academic degrees in the
Russian Federation. Implementation of this right will further
attract young scientists from Member States to JINR.

Preparation of the Draft Strategic Plan for the
Long-Term Development of JINR. The Scientific Council
took note of the reports concerning the current preparation
of the draft Strategic Plan for the Long-Term Development
of JINR in its major sections. The speakers presented infor-
mation concerning new scientific research and experiments
prepared and to be carried out over the period 2023—2030
and beyond. They also suggested what scientific and tech-
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BMBATbCS, @ TaKKe KakoBbl OyaoyT KagpoBble NOTPEOHOCTU
B bynywiem. OTMeyeHa MHOpMaLUs 0 cocTaBax TemaTtu-
Yyeckux noarpynn n o6 opraHusaumm nx paboTsbl (BCTpeyn,
pabouune coBellaHusi, BUOEOKOHMEPEHLIMUN U T. .).

Y4eHblIi COBET pekoMeHA0Bas MexayHapoaHou pabo-
yel rpynne obecneunTb NOArOTOBKY €4MHOr0, UHTerpanb-
HOro JOKyMEHTa Ha OCHOBE MaTepuaroB, NpeacTaBneH-
HbIX TeMaTU4ecKMMn nogrpynnamMm, ¢ onnucaHnem obLuen
cTpartermu, riarMaHcKMMK NpoeKkTamu 1 npuopuTeTamu
napTHepcTBa, 1 NpouHdopmMmposaTe KoMUTET NOMHOMOY-
HbIX NpeacTaBuTenen Ha ceccumn B HosIbpe 2019 . 0 xoae
nogrotoBkn CTpaTern4yeckoro nnaHa AOnroCpoYHOro pas-
BuTUst OUAN.

PekomeHpgauuu B cBaA3u ¢ pa6orton MKK. YueHbin
COBET noaAaepxan pekoMeHaaLumum, BbipaboTaHHbIe Ha cec-
CUSIX NPOrpamMMHO-KOHCYNbTaTUBHbIX KOMUTETOB B MIOHE
2019 r. n npeactaeneHHble npegcepartenem MNMKK no cu-
3uke yactuy W. Lleppys, Buue-gupektopom OUAN M.T. UT-
Kncom ot nmenn npegcegatens MNKK no agepHon dounaunke
M. NNeButoBuya n npepcepatenem MNKK no cdusnke koH-
AeHcupoBaHHbIx cpeg O.J1.Hagem, n npocun gupekumto
OUAN yyecTb aTu pekomeHgauun npu HOPMUPOBAHUN
MpobrnemHo-TeMaTU4eckoro nnaHa Hay4YHo-uccrnenoBa-
TENbCKMX paboT W MexayHapOL4HOro COTpyAHMYECTBa
ONAN Ha 2020 r.
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Qdu3uka yacmuy. Y4eHbl COBET C YOOBMETBOPEHNEM
OTMETUIT aKTMBHY paboTy Mo yCTaHOBKE MarHUTOB OycTe-
pa NICA v nnaHbl N0 BBEAEHMIO €r0 B 3KCMyaTaumio ¢ nyy-
KoM K koHUy 2019 r.; nogaepxan npeanoxeHue ynyywmTb
CUCTEMbI ANArHOCTUKM YCKOPUTENBHOIrO KOMMIieKca, YToobl
OOCTaBNsATb NONb30BaTENAM XOPOLLO MAEHTUULMPOBAH-
Hble 1 YncTble Nyyku; ogobpun ycunusa JI®B3 no cokpa-
LEeHNIO 3adepXeKk B rpaduke CTpouTernbHbIX paboT ans
NHPPaCTPYKTYpPbl YCKOPUTENBHOTO KOMMJIEKCa.

Y4yeHbIl COBET MNPUBETCTBOBAN MNpuUeM [ABYX HOBbIX
WHCTUTYTOB B konnabopauuto MPD, 0TMETVB KONMYEeCTBO
N Ka4eCTBO BbIMOSTHAEMOro MOAENMPOBaHUA U NpeanpuHu-
MaeMble YCUNUsi Ansi 3aBepLUEHUS NEPBON CTaauu AeTek-
Topa k 2021 r. YyeHbIi coBeT nosapasun komaHay BM@N
C nony4yeHnem nepsbiX PU3MYECKMX Pe3yrnbTaToB Mo 06-
pasoBaHuWio NAMOaa-rMnepPoHOB U BbICOKO OLIEHWUI YCUNUSI
no nogrotoBke yctaHoBkn BM@N ansa pabotel ¢ nyykamu
TKenbIX MoHoB B 2021 T.

Y4yeHbln coBeT noggepxan npuHatein KK nog-
xof4 K oueHke yyactus OUNAN B akcnepumeHTax Ha LHC
(ALICE, ATLAS n CMS); B YacTHOCTU, OaHHble AnpeKkunn
ONAN pekomeHaaumMm OObeAMHUTbL MPOEKT, MOCBSLLEH-
HbIVi U3MYECKOMY aHanu3y 1 y4actuio B paboTte ycTaHOB-
KW, U NPOEKT, HaLeNeHHbI Ha MoAepHM3aLUno AeTekTopa
N Hay4HO-uccrneagoBaTenbcknue pa3paboTku, B oauH. 3TO
NO3BOMUT AOCTUYb MYYLLErO KOHTPOMS W PerynupoBaHusi
WCNOMHEHNS 3TUX NPOEKTOB. YYeEHbI COBET Takke Noaaep-

nological results should be achieved, what research infra-
structure should be developed, and what the future staffing
needs should be. In addition, information was given about
the memberships of the thematic subgroups and the orga-
nization of their work (meetings, workshops, videoconfer-
ences, etc.).

The Scientific Council recommended that the interna-
tional Working Group ensure the preparation of a single,
integrated document based on materials presented by the
thematic subgroups describing the overall strategy with its
flagship projects and partnership priorities and inform the
Committee of Plenipotentiaries, at its session in November
2019, about the progress in preparing the Strategic Plan for
the long-term development of JINR.

Recommendations in Connection with the PACs.
The Scientific Council took note of the recommendations
made by the PACs at their meetings in June 2019, as re-
ported at this session by |. Tserruya, Chairman of the PAC
for Particle Physics, by JINR Vice-Director M. Itkis on behalf
of M. Lewitowicz, Chairman of the PAC for Nuclear Physics,
and by D.L.Nagy, Chairman of the PAC for Condensed
Matter Physics. The Scientific Council requests the JINR
Directorate to consider these recommendations while pre-
paring the JINR Topical Plan of Research and International
Cooperation for the year 2020.

EI

Particle Physics. The Scientific Council noted with
satisfaction the active work on the mounting of the NICA
Booster magnets and that commissioning with beam is
expected to be completed by the end of 2019; supported
the request to improve the diagnostics of the accelerator
complex in order to deliver pure well-defined beams to the
users, and acknowledged the efforts of VBLHEP to reduce
the delay in the construction work schedule for the infra-
structure of the collider complex.

The Scientific Council welcomed the admission of two
new institutions to the MPD collaboration, the magnitude
and quality of simulations being carried out, and the col-
laboration efforts to complete the first stage of the detector
by 2021. The Scientific Council congratulated the BM@N
team for the presentation of first physics results on the pro-
duction of lambda hyperons and appreciated the ongoing
efforts for the preparation of the BM@N set-up for heavy-
ion beams in 2021.

The Scientific Council supported the PAC’s approach
for the evaluation of the JINR’s participation in the LHC ex-
periments, in particular, the recommendation given to the
JINR Directorate for each of the three LHC themes (ALICE,
ATLAS and CMS) to combine the project concerning phys-
ics analysis and operations and the project concerning de-
tector upgrade and associated R&D into one single project.
Thus, better monitoring and regulating the execution of
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Xan npeanoxeHne o NPoOBEAEHUN BCECTOPOHHUX €Xeroa-
HbIX 0630pPOB 3TUX IKCNEPUMEHTOB Ha ogHown ceccum MKK
N pacCMOTPEHMU UX KPaTKMX OTYETOB Ha MocrenyroLlen
ceccun Yyepes 6 mecsLeB.

Y4yeHbin coBeT nosgpasun rpynny CMS B OUAU
C BbICOKMM Ka4eCTBOM paboT, BbINMOMHEHHbIX B PA3MNUYHbIX
noacucTeMax AeTeKTOpOB C OCHOBHbIM yyacTnem OUAN,
M C ycnexamum B (U3MYECKMX WCCNEAOBAHUAX. Y4eHbIn
coBeT Takke nogpepxan pekomeHgauuo KK rpynne
NpUNoXuTb Gonblle ycunuin Ans noBbILLEHUS NPON3BOAU-
TENbHOCTU C TOYKM 3PEHUS (PU3NYECKOrO aHanm3a u Hay4-
HbIX Nybnukauun, copasmepHbix Bknagy ONAN B CMS.
Heobxoanmo noaroToBUThb MiaH U3MYEecKoro aHanuaa,
coaepXallmin 3aayvum, KOTopble NO3BOMNAT rpynne AoCTUYb
66nbLUen Hay4YHOW 3HAaYMMOCTK, C 6ONBbLUMM YCIIOM MOIO-
ObIX VccrnegoBarenen u y4acTBYOLUX CTYOEHTOB. B cBs3u
C 3TVM Bbl3bIBaeT 6€CMOKOMNCTBO Hannyme GorbLLIOro Konum-
YyecTBa yyactHukos ¢ 0,1 FTE.

Y4YeHbIn COBET BbICOKO OLIEHWN Mporpecc B MpoBe-
OEHUM pasnnYHbIX PU3NYECKMX aHanM30B C OTBETCTBEH-
HocTbto OVAN B akcnepumeHTe ATLAS, Gonbluoe Konu-
YeCTBO Hay4HbIX nybnukaumi npyv HenocpeacTBEHHOM
yyactum cotpynHukos OUAN n cnaxeHHocTb B paboTe mc-
cnegoBaTenbCKUX MOArPYNM, BKIIYAKOWMX PS4 MOMOAbIX
y4YeHbIX. Y4eHbli coBeT nogaepxan pekomeHgaumm KK
rpynne cocpeaoToOMUTLCS Ha UCCIea0BaHNSIX, FAe BO3MOX-
HO JOCTWUYb 3aMETHOIO BNMUSIHUA B paMKax COTpyaHU4ecTBa
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ATLAS ¢ TOYKM 3peHns KOOPANHUPYIOLLNX ponen, npuene-
YEeHUs1 HOBbIX MOMOAbIX MccrneaoBaTenen 1 BbICTYNIEHNIA
Ha KPYMHbIX KOHEPEHLMAX.

MpuHaB k cBegeHuto ydacTtue rpynnsl ALICE B dounsm-
YeCKOM aHanuse, ee BKMag B NOAAEPKAHWE U pa3BUTUE
cuctembl GRID-ALICE B ONAN n mogepHu3aumio hoToH-
HOro CMeKkTpoMeTpa, YueHbIi coBET pasgenun obecnoko-
eHHocTb KK oTHOCMTENBHO HM3KOM Hay4YHON 3HA4YMMOCTHU
komaHabl OUNAN, pabotatowert B ALICE, o yem cBuge-
TEeNbCTBYET, HAaNpUMep, OTCYTCTBME AOKNaA0B Ha KPYMHbIX
KOHepeHLMAX N0 AaHHOW TemMaTuKe.

YyeHbin coBeT nogaepxan pekomeHgaumm KK
npogomkuntb yyactme OUNAN B npoektax CMS, ATLAS
n ALICE Ha nepuog 2020-2023 rr. ¢ nepBbIM NPUOPUTETOM
N OXnOaeT MPUHATUSA KOPPEKTUPYIOLIMX Mep Mo yCcTpaHe-
HUIO BblLLEyKa3aHHbIX Npobnem.

YyeHbin coBeT nogaepxan pekomeHgauum MKK no
NpoANEeHN0 psiAa MpPoekToB B obractu ouU3Mku YacTuu.
B yacTtHocTW, ogobpun npogneHue npoekta SCAN-3 Ha
nepvog 2020-2022 rr. ¢ nNepBbIM NPUOPUTETOM MNpU YyC-
NOoBMK, YTO 3TO He nomeluaet pabdote no npoekty NICA.
Y4eHbln COBET Takke nogaepxan pewexue MNKK otnoxutb
paccmoTpeHne npoekta NA64, npegoctaBvMB aBTOpaM
BO3MOXHOCTb MOArOTOBUTL OOHOBMEHHOE MNpeanoXeHune
C y4eToM pekoMeHaaumn, caenaHHblx MNMKK no gusuke va-
ctuy 1 MKK no sagepHor guanke Ha nx COBMECTHOW cec-
cum B siHBape 2019 r, no yny4yweHuto cooTHoweHns FTE

the so far distinct projects will be achieved. The Scientific
Council also supported the proposal to have a thorough
yearly review of all the three LHC experiments at the same
PAC meeting, followed six months later by a brief status
report.

The Scientific Council congratulated the JINR CMS
group on the quality of the work carried out in various de-
tector subsystems with major JINR responsibilities and on
the progress in physics studies with direct participation of
JINR staff members. It also seconded the PAC’s recom-
mendations to make larger efforts towards a higher produc-
tivity in terms of physics analysis and scientific publications,
commensurate with the global contribution of JINR to CMS.
A physics analysis plan should be prepared which includes
subjects that would allow the group to achieve higher visi-
bility, with identified JINR responsibilities and an increased
number of young researchers and students involved. In this
regard, the presence of a large number of participants with
0.1 FTE is a matter of concern.

The Scientific Council appreciated the progress in
many physics analyses with JINR responsibility in the
ATLAS experiment, the large number of scientific publica-
tions with direct participation of JINR staff members and
the consistency of the research subgroups involving sev-
eral young researchers. The Scientific Council supported
the PAC’s recommendations to concentrate on studies for
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which the group could achieve a leadership role with a visi-
ble impact within the ATLAS collaboration, in terms of coor-
dination roles, involvement of new young researchers, and
presentations at major conferences.

Taking note of the involvement of the ALICE group at
JINR in physics analyses, the group’s contribution to the
GRID-ALICE system and to the photon spectrometer up-
grade, the Scientific Council shared the PAC’s concern
about the relatively low visibility of the JINR team working
in ALICE as reflected for example by the lack of talks at
major conferences in the field.

The Scientific Council supported the PAC’s recom-
mendations on the continuation of JINR’s participation in
the CMS, ATLAS and ALICE projects for the period 2020—
2023, with first priority, pending the setting in place of cor-
rective actions to address the above-mentioned concerns.

The Scientific Council supported the PAC’s recom-
mendations on the continuation of ongoing projects in par-
ticle physics. In particular, it endorsed the recommenda-
tion on continuation of the SCAN-3 project for the period
2020-2022 with first priority, making sure that it does not
interfere with NICA operation. It also supported the PAC’s
decision to postpone any recommendation on the NAG64
project till the authors present to the PAC a revised propos-
al where the recommendations made at the joint session
of two PACs to improve the ratio of FTE to participants, to
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M Yncna y4acTHUKOB, NMPUBIEYEHMUIO CTYAEHTOB 1 y4acTuio
B @aHanu3e JaHHbIX.

YyeHbln coBeT nogaepxan caenaHHyto MNMKK oueHky
npoekta FASA n npockby k aBTopam MoArotoBUTb Yryu-
LUEHHbIV NPOEKT C YTOYHEHHbIM Hay4YHbIM OBGOCHOBaHUEM C
y4eTOM pesyrnbraToB akcnepmumMmeHToB B ®epmunad, CERN-
PS, Bevatron n Bevalac, npoegeHHbix 40 net Hasag.
Heobxognmo npenctaButb ybeauTenbHoe MNOATBEPXAE-
HWe TOro, Kak OHU MOTYT peLUnTb BCEe eLle OTKPbITbIA BO-
npoc o pacnage unv TepManusauuy B NpoLecce MHOXe-
CTBEHHON hparmMeHTaumm saep.

Y4YeHbll cOBET 0OpaTuil BHUMaHUE pyKOBOAMTENEW
3aBepuwatowmxcsa B 2019 r. npoektoB BOREXINO, PANDA
n COMET, 4TO OHM OOMKHbI NPEACTaBUTbL OTHETLI Ha Ccec-
cun KK B cbeBpane 2020 r.

SldepHasi ¢pusuka. Y4eHbli COBET OTMETUI Bblaato-
wnecs poctmxkeHns JIH® B nccnegoBaHusix pyHaameH-
TanbHbIX CMMMETPUIA C MONAPU30BaHHLIMW HENTPOHaMM,
LLUMPOKNIA CNEKTP MPEBOCXOAHbIX pe3ynsTaTtoB B 0bnactu
NPUKNagHbIX UCCNefoBaHWA B pamKkax MexXayHapoOHbIX
nporpamMm 1 BaXHOCTb paboT, BbIMOMHEHHbIX MO Pa3BUTUIO
yckopuTenbHou yctaHoBku NPEH.

Y4yeHblh coBeT noggepxan pekomeHgaumo MKK no
saepHon usmke NPoAnuTb TeMy «MccrnengoBaHnsi B3anmo-
[EeNCTBUS HEUTPOHOB C SiApamMuM U CBOWCTB HEWTPOHa» Ha
2020-2022 rr. ¢ nepBbIM NPUOPUTETOM AJS1S1 MPOLOSTPKEHMNS
Hay4HbIX UCCNefoBaHW No SAepPHON uanke C UCNOMb3o-
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BaHWEM HEeWUTPOHHbIX YCTaHOBOK JIH®: BbICOKOMHTEHCUB-
HOMO UMMYMBbCHOIO UCTOYHMKA HenTpoHoB VIPEH v umnyne-
cHoro peaktopa WVBP-2. Oupekumn JIH® cnepyeTr ckoH-
LEHTPMPOBaTbCS Ha MOAEPHU3aLUN 3KCMEePUMEHTAaNbHbIX
3anoB 1 NaBUIbOHOB Ha ny4kax yctaHoBku VIPEH, co3pa-
HUW NONSAPU3OBAHHON SAEPHON MULLEHN Anst paboTbl € Mno-
NApuU3oBaHHbIMK HenTpoHamn Ha WPEH, moagepHusaumm
anekTpocTtaTnyeckoro reHepatopa 3-5. Ocoboe BHUMa-
Hue HeobxoanmMo obpaTUTb Ha CUCTEMbI TPAHCTIOPTUPOBKM
My4YKOB C LIENbIO YBENUYEHMS MOTOKOB HEMTPOHOB.

Y4eHbli COBET Mpu3Ham BaXKHOCTb npoekta «Paspa-
6oTKka 1 pasBMTHE METOAA MEYEHbIX HENTPOHOB AN onpe-
[OENneHnsl aNeMeHTHOM CTPYKTYpbl BeLlecTBa U U3y4eHus
anepHbix peakumii» (TANGRA), nogaepxaB pekomeHaa-
umto MKK npoanutb aToT NpoekT Ha 2020-2022 rr. ¢ nep-
BbIM NMPUOPUTETOM.

YueHnblln coBeT ofobpun paboTbl B paMkax npoekTa
GDH&SPASCHARMS&NN, koTopbIi hakTU4ecks CoCTo-
UT M3 TPex He3aBUCHMMbIX 3KCMEPMMEHTOB, CBSI3aHHbIX
C U3yYEeHWEM CMUHOBOW CTPYKTYpbl HYKMOHA B CUMbHbIX
N 3NeKTPOMarHWTHbIX B3aUMOLEWCTBUAX W TEXHUYECKM
MOMHOCTBLIO OMUPAKLLMXCA Ha MOMSPU30BaHHbIE MPOTOH-
Hble 1 AelTepreBble MULLEHN C 3aMOPOXEHHbIM CMUHOM,
cosgaHHble 1 obcnyxmsaemsblie rpynnon ONAN. Otmetus
Ba)KHYl0 pOnb TPynnbl BO BCEX TPeX 3KCMepuMeHTaXx,
YyeHbin coBeT nopaepxan pekomeHgaumio MNKK o npoa-

attract students and to get involved in data analysis were
properly addressed.

The Scientific Council seconded the PAC’s evaluation
of the FASA project and the request that the authors submit
an improved proposal, better focusing its scientific content,
taking into account data obtained 40 years ago at Fermilab,
CERN-PS, Bevatron and Bevalac, and presenting a con-
vincing argument on how they could solve the still open
question of break-up or thermalization in the multifragmen-
tation of nuclei.

The Scientific Council drew to the attention of the lead-
ers of the BOREXINO, PANDA and COMET projects to be
concluded in 2019 that they should present their reports at
the meeting of the PAC in February 2020.

Nuclear Physics. The Scientific Council appreciated
FLNP’s outstanding achievements in the research of fun-
damental symmetries with polarized neutrons, the wide
range of excellent results in the field of applied research
within international programmes, and the importance of the
work for the development of the accelerator facility carried
out at IREN.

The Scientific Council supported the recommenda-
tion of the PAC for Nuclear Physics to extend the theme
“Investigations of Neutron Nuclear Interactions and
Properties of the Neutron” for 2020-2022 with first prior-
ity for further research activities in nuclear physics using
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FLNP’s neutron facilities: the highly intense pulsed neu-
tron source IREN and the IBR-2 pulsed reactor. The FLNP
Directorate is advised to focus on the modernization of
experimental halls and pavilions with beams of the IREN
facility, on the construction of a polarized nuclear target for
the work with polarized neutrons at IREN, and on the up-
grade of the EG-5 electrostatic generator. Special attention
should be given to the beam delivery systems in order to
increase neutron fluxes.

The Scientific Council recognized the importance of
the project “Research and development of the tagged neu-
tron method for identification of the elemental structure of
matter and studies of nuclear reactions” (TANGRA) and
supported the PAC’s recommendation to extend this proj-
ect for 2020-2022, with first priority.

The Scientific Council commended the work under the
GDH&SPASCHARMA&NN project, which consists in fact of
three independent experimental activities connected by the
study of the nucleon spin structure in strong and electro-
magnetic interactions, and technically strongly supported
by the frozen spin polarized proton and deuteron targets
built and maintained by JINR’s group. Acknowledging the
important role of the Dubna group in all the three experi-
ments, the Scientific Council supported the PAC’s recom-
mendation to extend this project for 2020-2022, with first
priority.
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neHumn atoro npoekta Ha 2020-2022 rr. ¢ nepBbIM NpPUO-
puUTETOM.

Y4yeHbIln coBeT cornacuncs ¢ pekomeHgaumen MNKK o6
OTKPbITUM HOBOrO NpoekTa «Co3gaHne NpoToTuna Havarnb-
HOM CEKLUWM CUIbHOTOYHOIO FMHENHOrO YyCKOpuUTens Ts-
XEerbIX MOHOB, HALEMNEHHOro Ha Mofy4YeHne MHTEHCUBHbIX
My4YyKOB PafMOaKTUBHBLIX WMOHOB Ansi pyHAaMeHTanbHbIX
nccrnenoBaHuny Ha AByxnetHun nepuog 2020-2021 rr.
B pesynbrate aton paboTbl B pamkax npoekta oxuaaeT-
CA co3daHWe MpoToTMMa HayvanbHOro yyactka JMHENHO-
ro yckopuTens u npopaboTka KOHCTPYKLUUW YCKOpUTENS
LINAC-100.

du3uka KOHOeHCUupoB8aHHbIX cpPed. YUeHblil CoBET
OTMETUIN BaXHOCTb paboT no Teme «Pa3Butne uccnegoea-
TenbCckon saepHon yctaHoBkn VIBP-2 ¢ komnnekcom Kpuo-
FEeHHbIX 3ameanuTener HEMTPOHOBY 1 NpoekTy «Co3naHne
KOMMnrekca KpuoreHHblx 3amegnutenen WUAY WBP-2»
1 nogaepkan ux npognexue Ha 2020-2022 rr.

MpuHAB k cBegeHuto cotpyaHudectso OUAN ¢ Hauwmo-
HamnbHbIM CUHXPOTPOHHBLIM LeHTpom SOLARIS (Kpakos,
Monblua) B HanpaBneHnn COBMECTHOIO pa3BUTUS YCTAHOB-
KA ONsi CTPYKTYPHbIX MCCMeaoBaHU C MCMOMb30BaHMEM
CUHXPOTPOHHOIO PEHTIEHOBCKOTO M3My4eHusl, YUeHbI co-
BeT nopaepxan pekomengaumto MNKK no gusmke koHaeH-
CMPOBaHHbIX cpef 06 OTKpbITUM HOBOW Tembl «Co3gaHue
nabopatopun CTpPYKTypHbIX uccriegoBannii SOLCRYS
B HaumoHanbHOM UEHTpe CUHXPOTPOHHOIO W3MNy4YeHUsi
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SOLARIS» Ha 2020—-2022 rr. ¢ y4eTOM MHTepeca psaa op-
raHm3aumi rocygapcte-uneHoB OVAM k yyactuto B aTmx
paboTax.

Y4eHbI COBET NPMBETCTBOBAr pe3ynbraThl 06Cyxae-
Hus MNKK coctosiHusa nccnegoBaHuim B 06nacty Heynpyroro
paccesiHus HenTpoHoB Ha VIEP-2 B KOHTEkCTe coBpeMeH-
HbIX TEHOEHUUA B 06nacT HEWTPOHHOW CMEKTPOCKOMUM.
YuuTbiBas, 4to ABa paccmoTtpeHHbix KK cnektpometpa
SIBMAOTCSH €AMHCTBEHHBIMM NPUOOpPaMu Heynpyroro pacce-
AHNsSE HenTpoHoB B OVAN, YueHbili coBeT ogobpun paspa-
OOTKY HOBbIX YCTAHOBOK HEYNpPYroro paccesiHns HEMTPOHOB
1 HamepeHwne JNTIH® npencTaBuTb NpeanoxeHne 06 oTKpbI-
TMM HOBOTO MPOEKTa, HaMpaBfiEHHOrO Ha pas3BUTME OBYX
CYLLECTBYIOLLMX CMEKTPOMETPOB.

YueHbIln COBET YOOBNETBOPEH COCTOsiHMEM paboT no
peanu3auun npoekta «Cucrtema HeWTpoHHOro operando
MOHUTOPUHIa 1 AUarHOCTUKN MaTepuanos 1 nHTepdencos
0N 3NEKTPOXUMUYECKUX HaKonUTenewm aHeprum Ha UAY
MBP-2» n nopgaepxan pekomeHgaumto MNMKK o ero npogon-
XKeHnu.

Y4eHbIl COBET BbICOKO OLEHWIT pesyneraTtbl, Mony-
YeHHble Mpu pa3paboTke HOBLIX MaTeMaTU4ecKMX MeTo-
[0B, anropMTMOB 1 KOMMJTEKCOB NPOrpaMm, He0OXOAMMbIX
ans peweHnsa 3agad OU3MKU KOHOEHCUPOBAaHHbIX Cpen.
PelueHne atux 3agayv Bo3MoxHO 6narogapsi, ¢ OgHOM CTo-
POHbI, BbICOKOKNACCHOMY KOMMbIOTEPHOMY obecneveHuto
ans cbopa 1 06paboTku gaHHbIX Ha cnekTpomeTpax NBP-2

The Scientific Council concurred with the PAC’s recom-
mendation on the opening of a new project “Construction of
a prototype of the initial section of a high-current heavy-ion
linear accelerator aimed at producing intense radioactive
ion beams for basic research” for the period 2020-2021.
The proposed work plan aims at constructing a prototype of
the initial section of the linear accelerator and at designing
the LINAC-100 accelerator.

Condensed Matter Physics. The Scientific Council
noted the importance of activities within the theme
“Development of the IBR-2 Facility with a Complex of
Cryogenic Neutron Moderators” and project “Construction
of a complex of cryogenic moderators at the IBR-2 facility”
and supported their extension for 2020-2022.

The Scientific Council took note of the status of the
cooperation between JINR and the SOLARIS National
Synchrotron Centre (Krakéw, Poland) focusing on the
development of a joint facility for structural research us-
ing synchrotron X-rays. The Scientific Council supported
the recommendation of the PAC for Condensed Matter
Physics on the opening of a new theme “Development
of the SOLCRYS Structural Research Laboratory at the
SOLARIS National Synchrotron Centre” for 2020-2022,
noting the interest of several organizations from JINR
Member States in taking part in this activity.
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The Scientific Council welcomed the results of discus-
sion of the inelastic neutron scattering instruments at IBR-2
within the context of the current trends in neutron spectros-
copy worldwide. Considering that the two spectrometers
reviewed by the PAC are the only inelastic neutron scat-
tering instruments available at JINR, the Scientific Council
supported the development of new inelastic neutron scat-
tering instruments and FLNP’s intention to present a pro-
posal for opening a new project to further develop the two
existing instruments.

The Scientific Council was satisfied with the progress
of the project “A system for neutron operando monitoring
and diagnostics of materials and interfaces for electro-
chemical energy storage devices at the IBR-2 reactor” and
supported the PAC’s recommendation on its continuation.

The Scientific Council appreciated the results ob-
tained in the development of new mathematical methods,
algorithms, and software packages for condensed matter
physics, which are represented, on the one hand, through
high-class computer support of the data acquisition and
processing at IBR-2 spectrometers and, on the other
hand, through important computer developments for the
numerical solution of theoretical models describing either
dynamic phenomena or structural properties of complex
materials. The Scientific Council supported the PAC’s rec-
ommendation on further extension of the theme “Methods,
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W, C APYrON CTOPOHbI, BaXHbIM KOMMbIOTEPHBIM pa3paboT-
KaM NS YMCIIEHHOTO PELUEHUsi TEOPETUYECKUX MOAENEMN,
OMKMCbIBAKOLLNX KaK AUHAMUYECKNEe SBMEHUS], TaK U CTPYK-
TYpHble CBOWCTBAa CMOXHbIX MaTepuarnoB. YYeHbl CO-
BeT nogaepxan pekomeHgaumio MKK o npoaneHun temel
«MeToabl, anropuTmbl 1 NporpaMMHoe obecneveHne ans
MOZENNPOBaHMA (OU3UYECKMX CUCTEM, MaTeMaTU4eCcKOM
06paboTkn 1 aHanusa 3KCnepuMeHTanbHbIX AaHHBIX» Ha
2020-2023 rr., nonarasi, YTo OCHOBOW ByayLimx paspabo-
TOK B paMKax 3TON TeMbl OyayT sSIBNSATLCA MakcMMaribHas
peanu3auusi BO3MOXHOCTEN, MpefocTaBnsieMblX reTepo-
reHHOW BbluMcnMTenbHoW nnatgopmon HybrilIT, Bkntova-
e cynepkomMnbtotep «OBOpyH» U y4eBGHO-TECTOBbIN
ysen.

Y4YeHbll COBET YAOBMETBOPEH pe3ynbratamu, OO-
CTUrHyTbiMM Meguko-TexHudeckum komnnekcom JIAMN kak
B 00racTu KNMHWYECKUX MCCNeaoBaHUM No NpUMEHEHUIO
NPOTOHHOW Tepanuu AN NevYeHVus pasnuyHbix 3aborne-
BaHWIN, Tak U B obnacTtn pagnobuonornn. Y4yeHbli coBeT
nogaepxan npoaneHve Temol «lpoBegeHne Meamko-omo-
NOrNYeCKMX 1 pagnaLMoHHO-TEHETUYECKMX MCCeaoBaHUN
C MCNOMb30BaHNEM Pa3NMYHbIX TUMOB MOHU3VPYHOLLMX W3-
nyyeHun» n npoektoB «COBEpLUEHCTBOBAHNE METOAOB,
TEXHOMOIMIN, PEXUMOB MMNAaHUPOBAHNUS U NPOBEAEHUSA Ny-
yeBoM Tepanuum» n «PaguoreH: mMomneKkynsipHasa reHetuka
pagvauMOHHO-UHAYLUUPOBAHHBLIX M3MEHEHWUN reHa, reHo-
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Ma u TpaHckpuntoma Drosophila melanogster» Ha 2020-
2022 rr.

Y4yeHbI coBeT cornacunca ¢ pekomeHgaumen MKK
0 NpoafieHnn 3aBepLuatoLLeinics TeMbl U NpoekTa «Mccne-
[OBaHMe KOCMUYECKOro BeLLleCcTBa Ha 3eMre U B KOCMOCE;
nccnegoBaHne OMONOrMYecknX U reoXMMmMHecKnx ocobeH-
HocTel paHHen 3emnu» Ha 2020-2022 rr., OTMETUB, YTO
nccrnenoBaHus B NPeanoXeHHbIX HanpaBneHmsax Mornm 6ol
BHECTM 3HaYMMbIA BKNag B pasBuTUE acTpobuonormu.

O6wue eonpochkl. YUeHblii COBET OXMAAET Mnony4e-
HMS MHAOPMaLMKN O peLleHnn, KacarLlemMcs HeUTPUHHON
nporpammbl, OLiEHKa KOTopou Obinia npoBedeHa Ha co-
BmecTHom ceccum MNKK no cdumanke yactmu n MNKK no sgep-
Holn dun3unke B siHBape 2019 r., a Takke O TOM, Korga u Kak
3Ta nporpamma OyaeT oLeHeHa BHOBb. B Lenom YueHsbin
COBET peKoOMeHAOoBan Iydlle pacnpemensatb HayudHble
TeMbl N0 cooTBeTcTByOWMM [KK.

Y4YeHbI COBET OTMETUN CYLLeCTBEHHbIM Mporpecc,
AOCTUIHYTBIN Ha NyTW pa3paboTkM TeXHUYECKOoro 060CHO-
BaHWS KOHLEMUMN HOBOrO UCTOYHMKA HelTpoHoB OUAW,
n nogoepxan pekomeHgauumm MNKK no dwusnke koHOeH-
cupoBaHHbIx cpea 1 MNKK no sgepHoit unsmke 06 oTKpbI-
TMM Tembl «Pa3paboTka KOHLEenTyasrlbHOro npoekTa HOBO-
ro nNepcnekTMBHOIO UCTOYHMKA HentpoHoB B OUAN» Ha
2020-2022 rr. B 10 xe Bpems ocoboe BHUMaHWE criegyet
yaenuTb paspaboTke Hay4yHOW nporpammbl Ansi HOBOrO
WCTOYHMKa B 06nactv uU3nKM KOHAEHCUPOBAHHbLIX Cpes

Algorithms and Software for Modeling Physical Systems,
Mathematical Processing and Analysis of Experimental
Data” for 2020-2023, with the understanding that the basis
for future developments within this theme will to the extent
possible to realize the opportunities offered by the hetero-
geneous computing platform HybriLIT through its Govorun
supercomputer and its education and testing site.

The Scientific Council was pleased with the results
achieved by DLNP’s Medico-Technical Complex both in
the field of clinical research on proton radiotherapy appli-
cations for the treatment of different diseases and in the
field of radiobiology. The Scientific Council supported ex-
tension of the theme “Biomedical and Radiation-Genetic
Studies Using Different Types of lonizing Radiation” and
the projects “Further development of methods, technolo-
gies, schedule modes and delivery of radiotherapy” and
“‘RADIOGENE: Molecular genetics of radiation-induced
changes at the gene, genome and transcriptome level in
Drosophila melanogaster” for 2020-2022.

The Scientific Council agreed with the PAC’s recom-
mendation on extension of the concluding theme and proj-
ect “Research on Cosmic Matter on the Earth and in Space;
Research on the Biological and Geochemical Specifics of
the Early Earth” for 2020-2022, expecting that research in
the fields of this theme would make a remarkable contribu-
tion to astrobiology.

EI

Common Issues. The Scientific Council looks forward
to being informed of the decision concerning the Neutrino
programme evaluated by the joint session of the PAC
for Particle Physics and of the PAC for Nuclear Physics
in January 2019, and to knowing when and how this pro-
gramme will be re-evaluated. In general, the Scientific
Council recommended that better allotment of scientific
themes to respective PACs be made.

The Scientific Council noted the significant progress
achieved in developing a technical justification for the con-
cept of a new neutron source at JINR and supported the
recommendations made by the PAC for Condensed Matter
Physics and the PAC for Nuclear Physics on the opening
of the theme “Development of the Conceptual Design of a
New Advanced Neutron Source at JINR” for 2020-2022.
At the same time, special attention should be paid towards
developing the scientific programme for the new source in
the field of condensed matter physics and nuclear physics
as well as to defining a management structure and a time
schedule, specifying milestones and expected results of
this new theme.

The Scientific Council supported the development of
JINR information systems aimed at providing information
and software support for the JINR research and manage-
ment activities within the theme “Information and Computing
Infrastructure of JINR”. The Scientific Council appreciat-
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N SiAepHON busnkn, a Takke onpeaeneHno CTPYKTypbl py-
KOBOACTBa TEMOW M NnaHa-rpadvka peanusauum pabot ¢
yKa3aHWeM KITHo4eBbIX 3TArNOB U OXMAAEeMbIX pe3ynbTaToB.

Y4yeHbIln coBeT opobpun passutMe WHDOPMaLMOH-
Hbix cuctem OWAWN, HanpaBneHHbix Ha obecneveHve
WH(OPMALMOHHON W MPOrpaMMHON NOAAEPXKKM Hayu-
Ho-uccnepoBaTenbckon aesatenbHoctn OUAN, B pamkax
TemMbl «HOpMaLMOHHO-BbIYMCAINTENBHAA WHAPACTPYK-
Typa OUAW». YyeHbIli COBET OTMETUI YCunus, npea-
npuHatele JINT no pas3BuTUiO M COBEPLUEHCTBOBAHUIO
TENEeKOMMYHMKALMOHHOW W CETEBON WHMPaCTPyKTypbl
OUVAN, mopepHu3aLun WHXEHEPHON WHEPACTPYKTYpbI
MHoOroyHKUMOHaNLHOrO MHPOPMAaLMOHHO-BLIYUCINTENb-
Horo komnrnekca (MUBK), HapawmBaHuio Npon3BoAUTENb-
HOCTU BbIYUCIIUTENMbBHbLIX PECYPCOB M CUCTEM XpaHEHWs
OaHHbIX. Y4eHbI coBeT nogaepxan pekomeHgauumn MNKK
no gaepHon cdusmke n MNMKK no dumsmnke yactuy npoanmTtb
Temy «MHOpMaLMOHHO-BbIYMCINTENBHAA WHAPACTPYK-
Typa OUAN» n npoekt MUBK Ha 2020—2023 rr. ¢ nepBbIM
NPUOPUTETOM.

Hoknadbl Monodbix y4YeHbIX. YYeHbli COBET C 0f0-
OpeHnem 3acnywan goknagbl MOMOAbIX YYEHbIX, KOTO-
pble ObinM  BbIOpaHbl NPOrPaMMHO-KOHCYNBTATUBHBIMU
KOMUTETaMW [ANs NPeACcTaBlieHUss Ha [aHHOW Ceccuu:
«OcumnnaumnoHHbIN aHanma B akcnepumeHTe NOvAY, «Uc-
crnefoBaHME TOHKUX MIIEHOK HaHOKOMMO3WUTOB MONMCTU-
pon—gynnepeH MeTogaMv HENTPOHHON U PEHTreHOBCKOM
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pednekTomeTpumn», 1M nobnarogapusi COOTBETCTBYHOLLMX
poknaguukos: J1.[.Konynaesy (J1AM) wn T.B.TponuHa
(JTH®). YueHblin coBeT OyaeT NpuMBETCTBOBATb Takue O0-
knagel v B ByayLuem.

O cocTtaBax INMKK. Mo npegnoxenuto gupekummn ONAN,
npeactaBneHHomy Buue-anpektopom OUAUN P.JlegHuu-
KM, Y4eHbli coBeT HasHauun PyusaH Bana (YHuBepcutet
Mepabto, YacT-Nadeiiert, CLUA) B cocTtas MNMKK no duau-
Ke 4acTuL, CPOKOM Ha Tpwv rofa, BbipasuB GnarogapHocTb
Hy Cioto 3a ycneluHyto paboTy, NpoaenaHHyo B kKadyecTse
uneHa atoro MKK.

Y4yeHbii coBeT HasHaumn M.Kosaka (YHuBepcuteT
um. A.MwuukeBuya, lNMosHaHb, Monbwa) B coctas MKK no
hbr3nKe KOHAEHCUPOBAHHbIX CpPes, CPOKOM Ha Tpu roaa, Bbl-
pasuB briarogapHocTb A. BoHcKLKOMY 3a ycneLuHyo pabo-
Ty, NpofenaHHyto B kadecTtse urneHa atoro MKK.

MpemMun n Harpagbl. YYeHbIl COBET MN0O34paBul
®.XanseHa (BuckoHcuHckuin yHuBepcuteT, MagucoH,
CLWA) c npucyxgeHnem npemun um. b. M. NoHTekopBo 3a
BedyLLyo ponb B co3fgaHum getektopa IceCube n akcne-
pYMEHTanbHOE OTKPbITUE KOCMUYECKUX HEWTPUHO CBEPX-
BbICOKMX 9Hepruii u nobnarogapun 3a NpeBOCXOAHOE Bbl-
CTyMneHue.

Y4YeHbI COBET MO34paBuUn faypeaTtoB E€XXerogHbixX
npemuii OUNAN 3a nyywme HayudHble, Hay4YHO-MeToanYe-
CKME N Hay4YHO-TEXHUYECKNE NpuknaaHbie paboThbl.

ed LIT’s efforts to achieve development and upgrade of
the JINR telecommunication and network infrastructure;
modernization of the MICC engineering infrastructure, in-
crease in performance of computing resources and data
storage systems. The Scientific Council supported the rec-
ommendations of the PAC for Nuclear Physics and of the
PAC for Condensed Matter Physics to extend the theme
“Information and Computing Infrastructure of JINR” and the
MICC project for 2020—2023, with first priority.

Reports by Young Scientists. The Scientific Council
appreciated the reports by young scientists, selected by
the PACs for presentation at this session: “Neutrino oscilla-
tion analysis in the NOvVA experiment” and “Investigations
of polystyrene—fullerene nanocomposite thin films by neu-
tron and X-ray reflectometry”, and thanked the respective
speakers: L. Kolupaeva (DLNP) and T. Tropin (FLNP). The
Scientific Council will welcome such selected reports in fu-
ture.

Memberships of the PACs. On the proposal of the
JINR Directorate presented by JINR Vice-Director R.Led-
nicky, the Scientific Council appointed Fugiang Wang
(Purdue University, West Lafayette, USA) as a new mem-
ber of the PAC for Particle Physics for a term of three years.
It thanked the outgoing member Nu Xu for his successful
work in this PAC.

EI

The Scientific Council appointed M.Kozak (Adam
Mickiewicz University, Poznan, Poland) as a new member
of the PAC for Condensed Matter Physics for a term of
three years. It thanked the outgoing member J. Wasicki for
his successful work in this PAC.

Prizes and Awards. The Scientific Council congratu-
lated F. Halzen (University of Wisconsin, Madison, USA) on
the award of the B. Pontecorvo Prize for his leading role in
the construction of the IceCube detector and experimen-
tal discovery of very-high-energy cosmic neutrinos, and
thanked him for his excellent presentation.

The Scientific Council congratulated the winners of
JINR annual prizes for best papers in the fields of scientific
research, instruments and methods, and applied research.

The Scientific Council congratulated LRB Director
E.Krasavin on the award of the Diploma of Doctor Honoris
Causa of the National University of Mongolia, presented at
this session.

Elections and Announcement of Vacancies in the
Directorates of JINR Laboratories. In the elections of
the Director of the Veksler and Baldin Laboratory of High
Energy Physics, the nominated candidate did not obtain the
required majority of votes. As proposed by JINR Director
V.Matveey, the Scientific Council will announce new elec-
tions at the 129th session in February 2021.
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YyeHbin coBeT nosapasun aupektopa JIPb E. A.Kpa-
CaBMHa C BPYYEHMEM €My Ounsioma MOYETHOro [OoKTopa
MOHronbCcKoro rocyaapcTBEHHOMO YHMBEPCUTETA, COCTOSIB-
LUMMCS Ha 3TOW ceccuum.

Bbibopbl U 00bsAIBNIeHWe BaKaHCUWA B AUpPEKLM-
Ax nadopatopunn OUAWN. MNpn n3bpaHum Ha [OMKHOCTb
avpektopa Jlabopatopum  OU3MKU  BbICOKUX SHEprun
um. B.N.Bekcnepa n A.M.bangnHa BbIOBUHYTbIA KaH-
oupat A.C.BoponbsiHOB He Habpan HeobGxoammoro Ko-
nunyecTBa ronocos. o npegnoxeHuto gupektopa OUAN
B.A.MaTBeeBa Y4yeHblin COBET 0OBABUT HOBbIE BbIOOPHI Ha
129-11 ceccum B cheBpane 2021 r.

YueHnbin coBeT usbpan A.H. byras ampektopom J1labo-
paTopun pagnaumoHHon 6uonorum (JIPB) cpokom Ha NsTb
net. YyeHblln coBeT nobnarogapun E.A.KpacaBuHa 3a
ycnewHyto paboTy, NpodenaHHylo B KayecTBe AMpeKTopa
aTo nabopatopuu.

YueHbln coBeT 0OBbSBUM BakaHCUM Ha OOMMKHOCTU 3a-
mecTtutenen aupektopa J1PB. YTBepxaeHue B JOMKHOCTSIX
COCTOWTCS Ha CrneayHoLLen ceccumn Y4eHoro coBeTa B oeB-
pane 2020 .

BnaropgapHocTb. YueHblli coBeT nosgpasun Jlabo-
paToputo M3NKN BLICOKMX 3Hepruin um. B.W. Bekcnepa
n A.M.BanguHa ¢ BBOAOM B JeNCTBUE BbIYUCIIUTENTbHOIO
ueHTpa NICA. 310 3HakoBoe COGLITME Ha NMyTW CO3AaHWS
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komnnekca NICA 1 BaXkHbIV 3rieMeHT ero Hay4Ho-uccneno-
BaTeNbCKOW MHPaCTPyKTYypbl.

YueHbIn coBeT nobnarogapun B.KaBasuHHW, koopau-
HaTtopa LleHTpa um. BpyHo lNoHTekopBo uanyeckoro da-
kynbteTa lNuaaHckoro yHuBepcuteta (Utanus), 3a goknag
0 CTaTyce 3TOro LeHTpa 1 NepcnekTMBax COTpyaAHMYECTBa
¢ OUAN, noxenas LleHTpy um. BpyHo lMoHTekopBo ycre-
XOB B €ro AeATeNlbHOCTU.

MpaBuna npoueaypbl YyeHoro coBeTa. Y4eHbln
CcoBeT 0b6Ccyaun U3MEHEHUS, MPELOXKEHHbIE UPEKTOPOM
ONAN B.A.MatseeBbiM, B [lonoxeHun o Bblibopax Au-
PEKTOPOB M 00 YyTBEPXXAEHUM B OOMKHOCTM 3aMecTUTenemn
avpektopoB nabopatopuinnt OUAN, saenstoemcsa YyacTbto
MpaBun npoueaypbl YY4eHOro coBeTa, U NPUHSAN peLleHne
NPOAOIMKUTL UX PACCMOTPEHUE Ha CrEAYIOLLEN Ceccuu.

The Scientific Council elected A.Bugay as Director of
the Laboratory of Radiation Biology (LRB) for a term of five
years. The Scientific Council thanked E. Krasavin for his
successful tenure as Director of this Laboratory.

The Scientific Council announced the vacancies of
positions of LRB Deputy Directors. The endorsement of
appointments will take place at the next session of the
Scientific Council in February 2020.

Appreciation. The Scientific Council congratulated
the Veksler and Baldin Laboratory of High Energy Physics
on the commissioning of the NICA Computing Centre. This
is a landmark event on the way to realizing the NICA com-
plex and an important element of its research infrastruc-
ture.

The Scientific Council thanked V. Cavasinni, Coordina-
tor of the Bruno Pontecorvo Centre of the Physics Depart-
ment of the University of Pisa (Italy), for his report on the
status of this centre and future collaboration with JINR, and
wished the Bruno Pontecorvo Centre success in its activity.

K

Rules of Procedure of the Scientific Council. The
Scientific Council discussed the amendments proposed by
JINR Director V. Matveev to the Regulations for the election
of Directors and for the endorsed appointment of Deputy
Directors of JINR Laboratories, which are part of the Rules
of procedure of the JINR Scientific Council, and decided to
continue their consideration at the next session.




KPATKVE BMOIrPA®UIN

JupexTtop JlabopaTopuu paguanuoHHO OHOI0THHA
A.H.BYTAI

Anexcannp Hwuxomaesuu byrair —
JOKTOp (pU3HKO-MaTeMaTH4YeCKUX HayK.
Jama u mecmo poscoenus:
7 ampenst 1983 r., I'Bapaeiick, Kanunun-
rpazackas 061a., CCCP
Obpaszosanue:
20002005 dusmgeckuii axynsret, Ka-
JUHUHTPAJCKUA TOCyIapCTBEHHBIN

YHHBEPCHUTET
2005-2008 Acmupantypa Poccuiickoro
rOCYIapCTBEHHOTO  YHHUBEPCUTETa

nMm. U.Kanra (Kamuauarpan), cre-
Uaau3anys — TeopeTndeckas ¢u-
3MKa

2008 Kanauaar ¢u3MKo-Maremaruye-
ckux Hayk («KBa3uogHoMepHble
YeIMHEHHBIE BOJHBI B TBEPHBIX Te-
J1ax»)

2019 okrtop (GHU3HUKO-MaTeMaTHIeCKUX
Hayk («HenuneiiHoe B3aumopeict-
BHE KBa3MMOHOXPOMAaTHYECKHX U
HIMPOKOIIOIOCHBIX HMMITYJIbCOB B aHU30TPOIHBIX Cpe-
JIax»)

Ipogeccuonanvras OessmenbHoCmb:
2008-2015 Hayunslii corpyanuk JIPb O
2015-2019 Hagansuuk cexropa JIPb OMAN
C 2019 dupexrop JIPb OVSIN

Hayuno-opeanusayuonnas 0eamensHocmy:
UiieH mporpaMMHBIX M OpraHU3aIllMOHHBIX KOMUTETOB psja
MEXITYHAPOIHBIX KOH(EpeHIIH

Teoazozuueckasn desmenbHOCHb:
Tpodeccop kadeapsr Gropusuku ['OCyIapCTBEHHOTO YHH-
BepcuteTa «JIyOHa»; pyKOBOAUTEb AUTUIOMHBIX U AUCCEPTA-
LHUOHHBIX Pa0OT; JIEKTOP HA MEXIYHAPOIHBIX IIKOJIAX

Hayunvie unmepecwi:

Monte-Kapino mozpenupoBaHue B3aMMOICHCTBHS 3apsiKeH-
HBIX 4YacTHUIl ¢ OMOCHCTeMaMM, MOACIUPOBAaHHUE perlapanuy
JHK u panyanyoHHO-UHIYLMPOBAHHOTO MyTareHesa, Mo-
JICTUPOBAHUE paIMAllMOHHO-UHAYIIMPOBAHHBIX HapyIIEHUH
(YHKIMOHMPOBAHUS HEUPOHHBIX CeTel, HeNuHeWHas JUHa-
MHKa OHOIIOIMMEPOB, BO3JICHCTBUE TEPareproBOr0 H3Iyde-
HUS Ha OMOCUCTEMBI, TeHEepalus TeParepLoBOro U3JIydeHus,
MpeJesIbHO KOPOTKHE JIa3epHbIE HMIIYJbChI, HEJIMHEHHbIE
BOJIHBI U COJIUTOHBI

Hayunvle nybnuxayuu:
ABTODp U coaBrop Oosee 120 HaydHBIX pabOT

Ipanmer u npemuu:

20062012 Crunenauar ¢ponaa «Junactus» (1o Teoperuye-
cKoil pu3uKe)

2005-2019 Mcnonuurens B HeCKOIbKUX TpanTax PODU (o
(usuke, 110 paAnOOHOIOrUN)

2017-2019 OcuoBHoii ucnonautens B rpante PHO (o ma-
TEMaTHKE)

2017 Tpemust OUSIU 3a ceputo padot «HccnenoBanue Helu-
HEeMHOM JMHAMUKHU BOJIH TEparepleBoro auana3oHa 4a-
CTOT B KOHAGHCUPOBAHHBIX CPElaX M JKUBBIX CHCTEMAax»

| L
SHORT BIOGRAPHIES

A.N.BUGAY
Director of the Laboratory of Radiation Biology

Aleksandr N. Bugay, Doctor of
Science (Physics and Mathematics).

Date and place of birth:
7 April 1983, Gvardeisk, Kaliningrad
Region, USSR

Education:

2000-2005  Physics  Department,
Kaliningrad State University
20052008 Postgraduate study at the
Immanuel Kant Russian State Uni-

versity (Kaliningrad)

2008 Candidate of Physics and Mathe-
matics  (“Quasi-one-dimensional
solitary waves in solids™)

2019 Doctor of Physics and Mathe-
matics (“Nonlinear interaction of
quasimonochromatic and broad-
band pulses in anisotropic media”)

Professional career:
2008-2015 Researcher, LRB, JINR
2015-2019 Head of Sector, LRB, JINR
Since 2019 Director, LRB, JINR

Scientific and organizational activities:
Member of programme and organizing committees of inter-
national workshops and conferences

Educational activities:
Professor, Biophysics Department, Dubna State University;
supervisor of theses and diploma papers; lecturer at interna-
tional schools

Research interests:

Monte Carlo simulation of the interaction of charged particles
with biological systems; modeling of DNA repair and radi-
ation-induced mutagenesis; modeling of radiation-induced
disturbances in the functioning of neural networks; nonlinear
dynamics of biomolecules; effect of terahertz radiation on bi-
ological systems; generation of terahertz radiation; extremely
short laser pulses; nonlinear waves and solitons

Scientific publications:
Author and co-author of more than 120 publications

Grants and awards:

20062012 Stipendiate and grant holder of the Dynasty
Foundation (theoretical physics)

Since 2005 Co-investigator in several grants of the Russian
Foundation for Basic Research (physics, radiation biol-
ogy)

Since 2017 Principal investigator in the grant of the Russian
Science Foundation (mathematics)

2017 JINR Prize for the series of works “Study of the non-
linear dynamics of the waves of the terahertz frequency
range in condensed matter and living systems”
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12 mona cocroanca suaut 8 OUAN npepcrasu-
Tenei MuHMCTEpCTBa HayKW W BbICLIEro obpa3oBaHus
P®, MITY um. H.3.baymana v MDTU ¢ uenbio 06-
CY>K[IEHUSI BOMPOCOB MOArOTOBKW BbICOKOKBaIM(PULIU-
POBaHHbIX Hay4YHbIX W MHXXEHEepHbIX KagpoB ANs pea-
NiM3auun YHUKasnbHbix npoektos OUAN.

[enerauuio BO3rNaBAs U Nepebli 3aMeCTUTE b MU-
HUCTPaA HayKu U Bbiclero obpasosanus PO . B. Tpy6-
HWKOB, AUPEKTOP JenapTaMeHTa MHHOBALMM U nepcrek-
TUBHbIX WccnenoBaHui MuHobpHayku B.B.Mensepes,
pektop MITY A.A.AnekcaHgpoe u pektop MOTU
H.H.Kyapssues. B coctas generauuu takyke BXOLMU/IU:
oT MOTU — npopekTop No MccnepoBaHWsAM U paspa-

NR DIRECTORATE’S INFORMATION

6otkam C. H. laprues 1 npopekTop no HayuHoM paboTe U
nporpammam pa3sutus B. A. baraH, ot M TY — npopek-
TOP N0 3KOHOMMKe U MHHOBauuaM E. A. Ctapoxkyk, feKaH
dhakynbreta «3HepromalumHocTpoeHue» A.A.Xepges
n nomouwHuk pektopa M. [.CadpoHoB, a Takxe no-
MOLLHWUK NEepBOro 3aMecTUTesIsi MUHUCTPa HayKU W BbiC-
wero obpasosarHusa PO A.O. psxnos. CtopoHbl 06cy-
LWNW KOHKpEeTHble wwaru B cdyepe NOArOTOBKM KaLpoB
W MPUB/IEUEHUS BbIMYCKHWUKOB BELYLMX MNPOUIbHBIX
By30B K pabote B O6befMHEHHOM MHCTUTYTE.

B conpoBoxgeHun pupektopa OUAN akapemu-
ka B.A.MartBeeBa M rnaBHOro Y4eHOro cekpetaps
ONAN A.C.CopuHa roctv nocetmnu obObeKTbl Hayu-

Hy6na, 12 wrons. Buzut B OUSN npencraBurencit
MuHHCTEpCTBa HAYKH U BBICIIETO 00pa3oBaHus PD,
MI'TY um. H.D. baymana u MOTU

On 12 July, representatives of the Ministry of
Science and Higher Education of the Russian Federation
(Minobrnauki), the Bauman Moscow State Technical
University (BMSTU), and the Moscow Institute of Phy-
sics and Technology (MIPT) visited JINR with the aim
to discuss issues of training highly qualified scientific
and engineer staff to implement unique projects of
JINR.

The delegation was headed by First Deputy
Minister of Minobrnauki G.Trubnikov, Director of the
Department of Innovation and Advanced Research
of Minobrnauki V.Medvedev, BMSTU Rector A.Alek-
sandrov, and MIPT Rector N.Kudryavtsev. The del-

Dubna, 12 July. Representatives of the RF Ministry of Science
and Higher Education, the Bauman MSTU and MIPT
on a visit to JINR

egation also included Vice-Rector for Research and
Development S.Garichev and Vice-Rector for Science
and Development Programmes V.Bagan (represent-
ing MIPT), as well as Vice-Rector for Economy and
Innovations E. Starozhuk, Dean of the Faculty of Power
Plant Engineering A.Zherdev, Assistant to Rector
M. Safronov (representing BMSTU), and Assistant to
First Deputy Minister of Minobrnauki A.Dryakhlov. The
sides discussed specific measures in training staff and
attraction of graduates of leading specialized universi-
ties to work at JINR.

During the visit, the guests, accompanied by JINR
Director Academician V. Matveev and JINR Chief Scien-
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Jy6Ha, 15—18 urons. Busur 8 OUSIN neneraiun
u3 Pecryonuku Ilombimu

tific Secretary A. Sorin, were acquainted with objects
of the JINR scientific infrastructure and had meetings
with heads of the JINR laboratories. The delegation vis-
ited the Veksler and Baldin Laboratory of High Energy
Physics where they saw the NICA accelerator complex
being constructed and the factory of superconducting
magnets. The guests had a meeting with JINR Vice-
Director, VBLHEP Director V.Kekelidze and VBLHEP
Scientific Secretary D.Peshekhonov. FLNR Director
S.Dmitriev and FLNR Scientific Secretary A.Karpov
welcomed the delegation at the Flerov Laboratory of
Nuclear Reactions. The delegation visited the Factory
of Superheavy Elements and had a meeting with FLNR
Scientific Leader Academician Yu.Oganessian.

From 15 to 18 July, a Polish delegation stayed
in Dubna. The delegation was represented by Chief
Specialist of the Ministry of Science and Higher
Education of Poland A.Bereza, Head of the Office
in the Department of this Ministry M.Pigtek, Head
of the Office in the Department of the Ministry of
Foreign Affairs of Poland M.Grodzki, and Director of
the Ministry’s Department J.Hofmokl, Plenipotentiary
of the Government of the Republic of Poland to

Dubna, 15-18 July. A delegation from the Republic
of Poland on a visit to JINR

JINR Professor M.Waligérski as well as Chairman of
the Comission on Cooperation with JINR under the
Plenipotentiary Professor M.Budzynski. Ambassador
of the Republic of Poland to Russia W.Marciniak took
part in meetings held in Dubna.

On the arrival, members of the delegation met their
compatriots working at JINR. On 16 July, in the JINR
Directorate, the delegation had a meeting with JINR
Director V.Matveev, JINR Chief Scientific Secretary
A.Sorin, VBLHEP Director and JINR Vice-Director
V.Kekelidze, FLNR Deputy Director S.Sidorchuk,
and Assistant to Head of the Science Organization
& International Cooperation Office W.Chmielowski.
Much attention was paid to the participation of Polish
scientists and specialists in the JINR flagship projects,
namely, development of the NICA complex and the
Factory of Superheavy Elements, as well as to the
progress towards the creation of the SOLARIS labo-
ratory at the Krakow Institute of Nuclear Physics. The
delegation had an excursion to FLNR and VBLHEP.

On 17 and 18 July, the guests went on an excur-
sion to Tver and the memorial complex “Mednoe”, and
to Serguiev Posad where they were acquainted with
treasures of the Trinity Lavra.
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HOM WHpacTpykTypbl MHCTUTYTa, BCTpeTUAHUCb C py-
koBogutenamu nabopartopuin OUAWN. [Neneraums no-
cetuna Jlabopatopuio (PU3WMKM BBICOKMX 3HEPTHH,
ocMoTpena CTPOSILLUWCS YCKOPWTESIbHbIM  KOMIJIEKC
NICA v thabpuKy CBEpXNPOBOAALLMX MArHWUTOB, a TaK-
>Ke BCTpeTunacb ¢ Buue-gupektopom OWUAU, mupek-
Topom JIOBI B.[.Kekenupgse W ydeHbiM ceKkpeTa-
pem [.B.lMewexoHosbiM. B JlaBopatopun spepHbix
peakuur Aenerauuio npuBetcTBoBanu gupektop JIAP
C.H.OmuTpueB u yuyeHbii cekpetapb A.B.Kapnos,
03HaKOMMBLLUKWE FOCTEN C HanpaB/IeHUSIMW Hay4HOM pe-
atenbHoctn JIAP. TNocetus habpuKy cBepXTsXKesblX
3/1EMEHTOB, Y/eHbl feneraumMu BCTPETUIMCh C Hay4HbIM
pykoBogutenem JIAP akagemukom HO. LL. OranecsiHom.

C 15 no 18 wwonsa npoxogun Buaut B [y6HY
NONbCKOW fenerauuy, B KOTOPYIO BXOAWIMU [NaBHbIM
cneyranuct MuHucTepcTBa Hayku W Bbicllero obpa-
30BaHus Monbwun A.Bepesa, HayaNbHUK OTAENa 3TOro
MuHUcTepcTBa M.[TMOHTEK, HauanbHUK otaena MwuHu-
cTepcTBa MHOCTpaHHbIX aen [Monbwu M.[ponsku, ou-
pektop penaptameHta MU A. XodmMoknb, nosHOMOU-
HbIM npepacTaeuTenb npasutensctea Pl 8 OUAN npo-
deccop M.Banurypcku v npepcenarenb KOMUCCUM MO
coTtpyaHuuecTtey ¢ OUAN npu nonHomMouHOM npepncra-
Butene Pl npodeccop M.ByasbiHbcku. Bo BcTpeuax
8 [lybHe yuactsosan nocon Pecnybnuku Monbiwim 8 PO
B. MapuuHsk.

B peHb npuesna coctosnachb BCTpedya UeHOB
[enerauMu € COoTeyeCTBEHHWKaMM, paboTalolnMK B
OUAN. Ha cnepylowimi fpeHb B gupekuun MHcTUTyTa
roCTU BCTPETUIUCb M OBCYAMNIM PAL BONPOCOB COTPYA-
HuyecTBa ¢ gupektopom OUAN B. A. Mateeesbim, rnae-
HbIM yyeHbIM cekpeTapeM A. C. CopuHbIM, [UPEKTOPOM
JI®B3, Buue-oupektopom OWUAU  B. I.Kekenuase,
3amectutenem aupektopa JIAP C.WU.Cugopuykom, no-

JlyOHa, 3—4 aBrycra.
Harpaxnenue
nodeauTeNel 1OHIEHHOTO,
20-ro TEHHUCHOTO TYpHHpA,
MOCBSIIICHHOTO MaMSITH
Benenukra u bopuca
JKenenoBbIxX

Dubna, 3—4 August.
Awarding ceremony for
the winners of the jubilee
20th tennis tournament
dedicated to the memory
of Venedikt and Boris
Dzhelepov
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mowHukom pykosogautens YHOPUMC B. XmenboBckum.
Bosnblioe BHUMaHWe BbINIO yAesIeHO YUYaCTHIO NMOJIbCKHUX
YyUYEHbIX U CMeuManucToB Bo larMaHCKWMX MpPOEeKTax
OUAN — cospanun komnnekcos NICA, dabpuku
CBEPXTSXKE/bIX 3/IEMEHTOB, & TaKXXe B co3aaHuu nabo-
patopun SOLARIS B kpakoesckom UHcTUTYTE sigepHOM
uamku. [lns nonbckow aenerauuu Gbina opraHU3oBa-
Ha akckypcus B JIAP u JIOBO.

17 v 18 wuiona roctM COBEpPLUMIM 3IKCKYPCHOH-
Hble NMoe3faKku B TBepb U Ha MeMoOpHasbHbIA KOMMIEKC
«MepHoe», a Takxxe B Ceprues [Mocag, roe o3HakoMu-
nucb ¢ namatHUKamu Tpouue-Cepruesoi naspbl.

29 aBsrycta OUAN c o3HaKOMHTENIbHBIM BU3UTOM
nocetuna penerauusa usz DepepatnsHor Pecnybauku
lepmaHun. B ee coctaB Bxogunu npencTaBUTE-
nv BMBF — pedpepeHT no Bonpocam obpasosaHus
B cTpaHax EC u mMexgyHapogHoro cotpyaHW4ecTBa
B oOpasosaHun 3.Kapn, pedepeHT no Bonpocam
coTpyaHuWyecTBa co cTpaHamu BocTtouHon Eeponbl,
Poccuei u LleHtpanoHon Asuen A.LLBapu, a Takke
npeacTasutenn MepepanbHOro MHCTUTYTa npodpec-
cuoHanbHoro obpasoBaHusi, [epmaHcKoro LeHTpa
aBMaLMM M KOCMOHABTWMKHM, Hemeukoro KynbTypHOro
ueHtpa uMm. N.B.Téte B MockBe, uccnenoBatenbCcKux
ueHtpoB B HOnuxe u [Napmwranre. [enerauuto co-
NPoOBOXAaNW HadaNlbHUK OTAeNa TPYAad, COLMaNbHbIX
BOMPOCOB W OXpaHbl 3[0POBbA MOCObCTBA [epMaHuu
B Mockee E.BboxpaHoBuu, Begyliuih HayuyHbld COTPYA-
HUK DefepanbHOro MHCTUTYTa pa3BUTHUSA 0bpasoBaHus
(Mocksa) npodpeccop E.EcenuHa. Busut 6bin opramu-
30BaH B paMKax peanusauumu [LOPOXHOW KapTbl CO-
TpyaHuuectea Poccun v lepmanun B obnactu obpaso-
BaHUS, HayKW, Hay4yHbIX WCCNefOBaHWM W WHHOBaLWH,
KoTopas 6bina nognucaHa B aekabpe 2018 r.
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[Lenerauus oszHakomunacb ¢ nabopartopusmu gu-
3UKU BbICOKMX 3HEPrMHM W HEUTPOHHOM (OU3MUKM, rhe
roCT OCMOTPEesIM 0ObeKTbl HayUHOM MHAPACTPYKTYPDI,
y3HannM 00 OCHOBHbIX HanpaB/EHUsIX UCCNEeAOBaHUM W
BCTPETUIUCb C PYKOBOACTBOM. B 3aBeplueHue BU3MUTa
cocTosnacb BCTpeya C NpeLcTaBUTENSIMU PYKOBOACTBA
OUAN, B koTOPOW NPUHKUMANH yHaCTUE BULE-AUPEKTOPA
OUAN P.JNlegHunuku v B. 1. Kekenupnse, rnaBHbiM vHXKe-
Hep B.H.lukan, nomownuk aupektopa OUAN no wH-
HoBaLMOHHOMY pa3BuTHio A.B.Py3aeB, HayanbHUK OT-
ena MexxayHapogHbix ceasen [l. B. KamaHuH u ero 3a-
mectutenb A. A.Kotosa, aupektop JIHO B. H. LLiseuos,
3amectutens gupektopa YHL, OUAN A.C.)Kemuyros,
HauanbHWk otnena JIOB3 C.A.KoctpomuH. B xopme
[IUCKYCCUM CTOPOHbI, B YAaCTHOCTHU, OBCYAMNU pAaf, BO-
NPOCOB NPOECCHOHANBHOrO OBYUYEHHUss U MOBbILLEHHWS
KBaJIM(PUKALUU MHXKEHEPHOTO U TEXHWUYECKOro nepco-
Hana Ha 6ase MHcTutyTa.
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C 1 ceHtabpsa 8 OUAN oTkpbITbI fUCCEpTaLMUOH-
Hble COBETbI, paboTaloluMe Ha OCHOBE NpaBa caMOCTO-
ATENIbHOTO MPUCYXKAEHUS yueHbIX cTeneHen. B cooTteeT-
CTBUM C (befepasibHbIMU 3aKOHaMMW rocyfnapcrea Me-
ctonpebbiaHns OUAN Poccurickon Pepepaunn OUAN
UMeeT npaBo:

— cos3faBatb Ha CBoel bGase auccepTauMOHHble
COBETbI, ONMPELENATb U U3MEHSTb COCTaBbl 3TUX COBe-
TOB, yCTaHaB/IMBaTb WX MOJIHOMOYMUS, ONPELENsTb ne-
PEeYHH HAyuHbIX CreuranbHOCTEM, MO KOTOPbIM 3ITUM
coBeTaM NpefoCTaBsSeTCs NpaBo NpUeMa guccepTalui
LONS 3aLLMTbl, OCYLLECTBAATb KOHTPO/Ib 3a LEATE/IbHO-
CTbIO 3TUX COBETOB, NPUOCTaHABIMBATb, BO30OOHOBAATL
W npekpallaTtb LesTENbHOCTb 3TUX COBETOB;

— yCTaHaB/MBaTb NOPSAOK NPUCYXKAEHWUS YUEHbIX
CTeneHeM, BKJOYasi KPUTEPHUH, KOTOPbIM AOJKHbI OT-
BEuaTb JUCCepTalyu Ha COMCKaHWe YUeHbIX CTENeHeM,
NOpPsSAOK MPELCTaB/IEHUs, 3alluTbl AUCCEPTAUMM Ha

Jy6Ha, 29 aprycra. Jleneranus uz @eneparusnoii Pecybnukn ['epmanun
Ha 5KcKypcuu B Jlabopatopun ¢usnku BeicoKuX sHepruid M. B. U. Bekciepa u A. M. banauna

Dubna, 29 August. A delegation from the Federal Republic of Germany on an excursion
to the Veksler and Baldin Laboratory of High Energy Physics

On 29 August, a reference visit of a delegation
from the Federal Republic of Germany to the Joint
Institute for Nuclear Research was held. It included
representatives of the Federal Ministry of Education
and Research, namely, S.Carl, Desk Officer for EU
Education Programmes and International Cooperation
in Education, and A.Schwartz, Desk Officer for Coo-

peration with Eastern Partnership Countries, Russia,
and Central Asia. The delegation also comprised rep-
resentatives of the Federal Institute for Vocational
Education and Training, the German Aerospace
Centre, the Goethe Institute in Moscow, as well as
research centres in Jilich and Darmstadt. The dele-
gation was accompanied by J.Bohdanowicz, Head
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COUCKaHWE YYEHbIX CTEMEHEMN, NMOPSALOK JIULLIEHUS, BOC-
CTaHOBJIEHWUS YYEHbIX CTEMEHEW, PacCMOTPEHWs anen-
NAUMK;

— yTBepyKAaTb MOJIOXKEHWE O COBETe MO 3aliuTe
JuccepTauMi Ha COWCKaHWe YYEHOM CTeneHW KaHAau-
JaTta HayK, Ha COWCKaHWe YYeHOW CTeneHu [OoKTopa
HayK, POpPMbl AWUMJIOMOB 06 YU€HbIX CTEMeHsX, TEXHH-
ueckue TpeboBaHUs K TaKUM LOKyMEHTaM, NopsaoK UX
OPOpMJIEHUS W BbIAAYM.

B OWAWN npepycMoTpeHO pyHKLHOHUPOBaHHUE
LIEeCTH AUCCEepPTaLMOHHbIX COBETOB. [1ATb M3 HUX Aen-
CTBYIOT Ha MOCTOSIHHOW OCHOBE: MO (PU3MKE YacTHL, NpU
JI®OB3, duaunke Ttaxkenbix noHoe npu JIAP, spepHon
dpusuke npu JIAM, drsrMke KOHAEHCHPOBaHHbIX Cpen
npu JIHO, nHPOPMALMOHHBIM TEXHONMOTUAM U BbIUKC-
nutenbHoM cdmaunke npu JIUT. duccepTaunoHHbii coBeT
no TeopeTtuyeckor cusmke npu JITO dopmupyetcs Ha
pa30BOM OCHOBE A/ KakKAOW NpencTaB/NEHHOW K 3a-
LMTE AUCCEpTaLMU.

OUAN npepnycmaTpuBaeT nepBUUHYO Mogadvy Ao-
KYMEHTOB B IUCCEPTALMOHHbIE COBETbI B 3/IEKTPOHHOM
Buge, ona uero B MHcTutyTe paspabortaHa v BBefeHa
B NEUCTBME MH(POPMALMOHHAs CUMCTEMA HayyHOMW aTTe-
craumu. MogpobHas MHGOPMaLKMS O NOPSAKE NMPUCYXK-
ZeHus yueHbix cteneHer 8 OMAN poctynHa Ha cTpaHu-
ue https://dissertations.jinr.ru/.
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9 ceHTabpsa 8 OUAN craptosana 13-a mexayHa-
poAHas CTa)KMpoBKa ANS Hay4yHO-afMWHUCTPATUBHOIO
nepcoHana «Onbit OUNAN pna ctpaH-yyacTHuy W ro-
cynapcTe-naptHepoBy (JEMS-13) c yuyactvem pykoBo-
ouTenen U CneuManucToB UCCneaoBaTeslbckux U obpa-
30BaTe/ibHbIX OpraHu3auuMi M3 bonrapuu, BbetHama,
Erunta, Kyb6bl, Pymbinun, Cepbun u tOAP. Mporpammy
ctaxkuposku JEMS TpaguuMOHHO OTKpblla O3HAKOMM-
TenbHas nekuus 06 OUAWN, npountaHHas HauanbHUKOM
oTaena mexayHapogHbix cesasen [. B. KamaHuHbim.

B peHb OTKpbITUA CTaXXMPOBKU €€  YYaCTHUKM
BCTPETUAKCH B [loMe yueHbIX ¢ BULe-aupekTopamMu UH-
ctutyta bB.1O. lWapkosbim u P.JlegHuukum. Toct Bbi-
CKasa/ii CBOW MOXKeNaHUst Mo PasBUTHUIO COTPYLHUYE-
ctBa ¢ OMAN m nogenvwnucb nepebiMK BrieyaTAeHUAMM
OT noceuieHusa UHcTutyTa.

11 ceHTtabpsa coctosnacb pabouas BCTpeua ge-
neraumn m3s Pecny6nvku Cepbuu ¢ npencraButensimMu
pykosoactea OUAN. B coctas penerauuu BXOAMUIM
pektop Hosu-Capgckoro yHuBepcuteta npodpeccop
L. fkwny, BULE-peKTOp 3TOro yHWBepcuTeTa npodpec-
cop C.lMopyHaeau-KyamaHoBuy, 3aMecTuTENIb LUPEKTO-
pa UHcTUTyTa sigepHbix Hayk «BuHua» pokTtop J1. Xan-
3MeBCKM, HakaHyHe npubbisluve B [dybHYy nns yua-
ctus B 13- MexkayHapomHoMn cTaxkuposke (JEMS-13).
C cepOCKOM CTOPOHbI BO BCTpEUE TaKXKe MPUHS
yyacTMe KoopAuHatop no coTpyaHuuectsy Cepbuu

of the Division of Labour, Social Affairs and Health
of the German Embassy in Moscow, and Professor
E.Esenina, Leading Researcher of the Federal Institute
of Education Development (Moscow). The visit was
organized as part of implementation of the Roadmap
for Russian—German cooperation in the fields of ed-
ucation, science, research, and innovations signed in
December 2018.

The delegation was acquainted with the Veksler
and Baldin Laboratory of High Energy Physics and
the Frank Laboratory of Neutron Physics, where the
guests visited the objects of the scientific infrastruc-
ture, learned about major fields of research, and met
leaders of the laboratories. The visit was concluded
by a thematic discussion at a meeting of the dele-
gation with representatives of the JINR leadership.
JINR was represented by Vice-Directors R.Lednicky
and V.Kekelidze, Chief Engineer B.Gikal, Assis-
tant Director for Innovative Development A.Ruzaev,
Head of the International Cooperation Department
D.Kamanin and his Deputy A.Kotova, FLNP Director
V. Shvetsov, Deputy Director of the University Centre
A.Zhemchugov, and Head of the VBLHEP Department
S.Kostromin. The sides discussed in particular issues

EI

of professional training and skills development of en-
gineers and technicians on the basis of the Institute.

Since 1 September, Dissertation Councils have
been launched in JINR, operating due to the right to
award academic degrees independently. According
to the Federal Laws of JINR’s country residence (the
Russian Federation), JINR exercises the right:

— to establish JINR-based dissertation councils;
to appoint and change their membership; to deter-
mine their authority; to select scientific specialities of
dissertations these councils are granted the right to
accept for defence; to control, suspend, resume and
terminate the activities of these councils;

— to set the procedure for degree awarding, in-
cluding the requirements for dissertations, the order
of presentation, defence of dissertations to confer sci-
entific degrees, the order of withholding, restoration
of academic degrees, the appeal proceedings;

— to approve regulations for the Council for the
defence of dissertations for attaining the degrees of
candidate of sciences, doctor of sciences, the formats
of academic degrees diplomas, technical requirements
for such documents, the procedure for their process-
ing and issuance.
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Jy6Ha, 20 centsiOps. Ha BcTpede npesuneHTa AkageMun HayK
V36ekucrana b. C. lOngamesa (B nenrpe) ¢ aupekropom OSSN
akazgeMukoM B. A. MaTBeeBbIM U BULIE-AUPEKTOPOM
mpodeccopom M. I". Utkrcom

JINR provides six dissertation councils. Five of
them operate permanently: the Dissertation Council
on Particle Physics (under VBLHEP), the Dissertation
Council on Heavy lon Physics (under FLNR), the Dis-
sertation Council on Nuclear Physics (under DLNP), the
Dissertation Council on Condensed Matter Physics (un-
der FLNP), and the Dissertation Council on Information
Technologies and Computational Physics (under LIT).
The Dissertation Council on Theoretical Physics (under
BLTP) is formed on a one-time basis for each thesis
submitted to the defence.

JINR provides an opportunity to make a pre-
liminary submission of the documents (in electronic
form) to the dissertation councils. For this aim, JINR
established the Information System for Scientific Cer-
tification. More details about the procedure for ob-
taining scientific degrees at JINR are available on the
website https://dissertations.jinr.ru/.

On 9 September, the 13th international training
programme for decision-makers in science and interna-
tional scientific cooperation JEMS — “JINR Expertise
for Member States and Partner Countries” (JEMS-13)
started at JINR. Leaders and specialists of research
and educational organizations of Bulgaria, Cuba,
Egypt, Romania, the RSA, Serbia, and Vietnam took
part in the training programme. The programme of
the JEMS training traditionally started with an orien-
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Dubna, 20 September. At the meeting of the President of the
Academy of Sciences of Uzbekistan B. Yuldashev (centre) with
JINR Director Academician V. Matveev

and Vice-Director M. Itkis

tation lecture about JINR, presented by Head of the
International Cooperation Department D. Kamanin.

On the opening day, the participants met with
JINR Vice-Directors B.Sharkov and R.Lednicky. The
guests expressed their suggestions about the devel-
opment of cooperation with JINR and shared their first
impressions of their visit to the Institute.

On 11 September, a working meeting was held
of the delegation of the Republic of Serbia with JINR
leaders. The Serbian delegation was represented by
Rector of the University of Novi Sad Professor D. Jaksic,
Vice-Rector of the University of Novi Sad Professor
S. Podunavac-Kuzmanovic, and Deputy Director of the
Vinéa Institute of Nuclear Sciences Dr. L.Hadzievski,
all of whom took part in the 13th international training
programme for decision-makers in science and interna-
tional scientific cooperation JEMS — “JINR Expertise
for Member States and Partner Countries” (JEMS-13)
opened the day before. Moreover, the delegation was
represented by Coordinator for Serbia—JINR cooper-
ation, Director of Physics Department of the Vinc¢a
Institute of Nuclear Sciences Professor S.Petrovic.

The Joint Institute was represented by JINR Vice-
Director R.Lednicky, Head of the International Coope-
ration Department D.Kamanin, Director of the JINR
University Centre S.Pakuliak, and Secretary for the
JINR—Serbia Cooperation Yu.Polyakova.
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c OUAN, pykoBoguTenb otaeneHus dpuaunku NHctutyta
AnepHbix Hayk «BuHua» npodeccop C.lleTposuu.
O6beArHEHHDBIN UHCTUTYT Ha BCTPEUYE NPencTaBsis-
v Buue-gupektop OUAN P.JlegHuukM, HadanbHUK OT-
nena mexayHapognHbix cssasen [.B.KamanuH, oupek-
Top YuebHo-HayuHoro ueHTtpa C.[lMakynsk v cekpertapb
no cotpyaHuyectsy ONAN—Cepbus 0. Monskosa.
CropoHbl 06cyaunM akTyasibHble BOMPOCbI COTPYA-
HUYECTBa, MPU 3TOM cepOCKWE MNapTHepbl BbIPA3MM
3aMHTEPECOBAHHOCTb B MOArOTOBKE BbICOKOKBaU(U-
LUMpoBaHHbIX cepbckux cneunanuctoB Ha 6ase OUSAN,
a TaKXXe NOJYEPKHY/M BaXXHOCTb WMH(OPMUPOBAHUS
cepbckor  OBLLECTBEHHOCTH, KakK MOJIOAEXH, TaK
W OOJBKHOCTHbIX /L, o Bo3MoxkHocTax OUAWN. Mo mto-
raMm Bu3uTa OblIM CPOPMUPOBaHBI MPELIOKEHHUS AN
paccMoTpeHHs Ha 3aceflaHuu oYepeaHoro obbenuHeH-
HOro KOOPAUHALMOHHOIO KOMUTETA MO COTPYAHUYECTBY
OUAN—Cepbus. B 3aknoueHre BCTpeun CTOPOHbI UHHU-
LIMUPOBa/IU NMOATOTOBKY COMMALIEHUSI O COTPYLHUYECTBE
mexxkay Hoeu-Capckum yHusepcutetom v OUAN.

20 ceHTAbGps coctosnach BCTpeua npesupaeHTa
Akagemun Hayk Ysbekuctava b.C.lHOnpawesa, scTy-
MUBLLErO B [OJI)KHOCTb MOJIHOMOYHOrO MNpeacTaBUTe-
ns npasutenbctBa Pecnybnukn Ysbekuctan B OUSAMN,
¢ pupektopom OUAN akapgemukom B.A.Marteeesbim
W BUUe-gupekTopom npodeccopom M.T. Utkncom. Bo
BCTpeue NPUHUMAJ yuyacTue rNaBHbIW Hay4dHbIM COTPYA-
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Huk JIAMN OUAN A. X. UHosTos. Ha BcTpeue obeyxpan-
CSl MPOLECC BOCCTAHOBJ/IEHWS MOJIHOMPABHOIO Y/IEHCTBA
Pecnybnukn Ysbekuctan B O6beguHEHHOM WHCTUTYTE.

20 centabpa OUAN nocetuna generaums us Pec-
ny6anku Ky6bl, B cOCTaB KOTOPOW BXOLWAWM COTPYLHWUK
Llentpa nepeposbix wuccneposanuin Kybbl O.lMepec
W COBETHUK AreHTCTBa SAEPHON IHEPreTUKU U nepepo-
Bbix TexHonoruu X. J1. loHa. [lenerauuto conpoBoxkpan
PYKOBOAMTE/Ib HALMOHAMbHOW rpynnbl KyBUHCKWUX Cco-
TpyaHukoe 8 OUAU A.Jl. Dabeno.

focTM NoGblBaNM Ha 3KCKYPCUMHU B HAHOLUEHTpE W
Ha habpuke cBepxTsKenbix 3nemeHToB JlabopaTtopuu
A0EPHbIX PeaKkLuh, a TakXKe Ha ydacTke NMpoW3BOLACTBA
W UCCNIe[0BaHWs AETEKTOPOB MELMMUKC U MUKPOMErac
8 JlabopaTopuu saepHbix npobnem.

Cocrtosinacb BCcTpeua c Buue-gupektopom OUANU
akagemukom B.1O. LLlapkoBbiM 1 3amecTutenieM gupek-
Topa YuebHo-HayuHoro ueHtpa OUAU A.C.>Kemuy-
roebiM. Bo BcTpeue TakyKe NPUHSAN ydacTue LUPEKTOP
LieHTpa npukiagHbIX TEXHOMOIMK U SLEPHOTO pa3Bu-
™A, uneH YueHoro coseta OUAUN WN.TI. Ouac. B xope
00CYXAE€HUs HanpasieHUH CcoTpyaHuMuecTBa ocoboe
BHMMaHWe 6blJI0 yAeNneHo BOMpocam MOArOTOBKW Bbl-
COKOKBa/IMhULMPOBaHHbIX Kaapos Ha 6aze OUAN kak
ana Pecnybnukn Ky6bi, Tak v gna gpyrux ctpa Jla-
TUHCKOM AMEpPUKH.

At the meeting, the parties discussed urgent is-
sues of cooperation between Serbia and JINR. The
Serbian partners expressed their special interest in
training highly qualified Serbian specialists on the JINR
basis. The parties highlighted the importance of in-
forming the Serbian society, both the youth and senior
officers, about JINR opportunities. Concluding the vis-
it, proposals were formed for discussion at the meet-
ing of the regular Joint Coordination Committee on
JINR—Serbia Cooperation. At the end of the meeting,
the parties initiated the drafting of an agreement on
cooperation between the University of Novi Sad and
JINR.

On 20 September, President of the Academy of
Sciences of Uzbekistan B.Yuldashev, who came into
office of the Plenipotentiary of the Government of the
Republic of Uzbekistan to JINR, met with the JINR
leadership represented by JINR Director Academician
V.Matveev and Vice-Director M. ltkis. Head of the na-
tional staff group of the Republic of Uzbekistan at
JINR and Principal Researcher of DLNP A.Inoyatov
also participated in the meeting. The process of the
restoration of the full membership of the Republic of
Uzbekistan in JINR was discussed.
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On 20 September, a delegation from the Republic
of Cuba visited JINR. The delegation was represent-
ed by the staff member of the Centre of Advanced
Research of Cuba O.Perez and the Councillor of the
Nuclear Energy and Advanced Technology Agency
H.L.Dona. Head of the national group of Cuban staff
members at JINR A.Fabelo accompanied the delega-
tion.

The guests visited the Nanocentre and the Factory
of Superheavy Elements at the Flerov Laboratory of
Nuclear Reactions. The delegation visited the produc-
tion and research site of the Medipics and MicroMegas
detectors at the Dzhelepov Laboratory of Nuclear
Problems as well.

A meeting with JINR Vice-Director B. Sharkov and
Deputy Director of the JINR University Centre A.Zhem-
chugov took place. The meeting was also attended by
Director of the Centre for Applied Technologies and
Nuclear Development I.P.Diaz. During the discussion
of areas of cooperation, special attention was paid to
the issues of training highly qualified staff on the JINR
basis for the Republic of Cuba and other countries of
Latin America.




HAYYHbLIE 3BAHWA. HATPAObI
ACADEMIC RANKS. AWARDS

O6muM  cobpanuem 4wieHOB PAH
14—15 HOsA6ps 2019 1., COITIACHO YCTABY
PAH, akagemukom PAH o OtnaejieHuIo
(pU3UYECKUX HAYK (s1/IepHast (PU3NUKA) U3-
OpaH ITIaBHBIA HAYYHBIA COTPYAHUK JIATT
OUAN Hzops Huxonaesuu Mewuikos,
yjeHoM-KoppecnongenTom PAH no Ort-
JENEHNIO (PU3NYECKUX HAyK (A7epHasa
dusuka) nzbpan Bure-gupexkrop OMAN,
pupexrop JI®OBY OUAU Braoumup du-
Mmumpueeuu Kexenuose.

On 14-15 November 2019, the Ge-
neral Meeting of the Russian Academy of
Sciences elected, according to the RAS
Charter, Chief Researcher of JINR DLNP
Igor Nikolaevich Mesbkov Academician
of RAS in the Department of Physical
Sciences (nuclear physics); JINR Vice-
Director and Director of JINR VBLHEP
W. H. Menikos I.N.Meshkov  B.Jl. Kekenumuze V.D.Kekelidze ~ Vladimir Dimitrievich Kekelidze RAS
Corresponding Member in the De-
partment of Physical Sciences (nuclear
physics).

29 mrong Ha cosemanuu aupeknun OMAM cocTosanoch TOPKECTBEH-
HOE BPy4E€HHE MEIAIU OpleHA «3a 3aciyru nepes OredecrsoM» 11 creneHu
rnoueTHOMy gupekropy JIOBD OUAN npodeccopy Heopro Anerxceesuny
Caéuny — BBIAIOMIEMYCS YYEHOMY B OOIACTU (PU3UKH DJIEMEHTAPHBIX Ya-
CTUILL U AIEPHON (PUBNKH BBICOKUX SHEPTU.

IToxn pykosogcTBoM M. A.CaBUHA BBIIIOJHEH LUK (PYHAAMEHTAIbHBIX
SKCIIEPUMEHTAIBHBIX HCCICJOBAHNI Ha CMHXpOodazoTpoHe OMSAN, ycko-
pureisax B [IporBuHO, B LIEPH, 'epmanun u CIIA. Bee 3TH paGOThL, HAIIPAaB-
JICHHBIC HAa PEIICHUE CAMBIX AKTYaJbHBIX MPOOGJIEM COBPEMEHHON (DU3U-
K, OTJIMYAIOT HOBH3HA M BBICOKMM HAYYHBIM M METOJUYECKUN YPOBEHbD.
Hccnenosanys, BBIIOJIHEHHDIE HA KPDYITHENIITNX YCKOPUTEIAX MHUPA IIPU AK-
THUBHOM y4acTuu M. A. CaBUHA, CHIIPAIN 6OJIBIIYIO POJIb B 9KCIIEPHUMEHTAIb-
HOM IIPOBEPKE KBAHTOBOW XPOMOJWUHAMUKHU. YYACTHUKH COBENAHNA TETIO
[O3APABHJIA KOJUIELY C 3ACIYKECHHOM HAI'PAJOL.

On 29 July, a festive awarding of the Medal of the Order “For Merit to
the Fatherland”, class II, to Honorary Director of JINR VBLHEP Professor
Igor Alekseevich Savin was held at the meeting in the JINR Directorate.
Professor Savin is an outstanding scientist in the fields of particle physics and high energy nuclear physics.

I.Savin supervised a set of fundamental experimental research conducted at the JINR Synchrophasotron, ac-
celerators in Protvino, CERN, Germany, and the USA. All these studies, aimed at solving topical issues of modern
physics, are innovative and at a high scientific and methodological level. Research carried out at the world-largest
accelerators with active participation of I.Savin played a significant role in the experimental test of quantum chro-
modynamics. Participants of the meeting warmly congratulated the colleague on receiving a well-deserved award.
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Menanp  POCCHIICKOTO HEUTPOHOIPAPUUECKOTIO
00611eCTBa «3a BBIJJAIONIUIICS BKIA]T B PA3BUTHE TCOPUU
U IIPAKTUKU HEUTPOHHOI'O pacceanus» B 2019 r. Bpy-
4E€HA IVIABHOMY HAYYHOMY COTPYAHHUKY Jlabopartopuu
HEUTPOHHON (pusnku M. M.M.®Ppanka OUAN mnpo-
deccopy, TOKTOPY (PHUUKO-MATEMATHYECKUX HAYK
Anamonuro Muxaiiroeuuy banrazypogy, BHECIIEMY
HEOLICHUMBIN BKJIAJl B PA3BHUTHE METOAA HEHUTPOHHOU
JUQPPAKLIMU 110 BDEMEHU IIPOJIETA HA UMITYJIbCHOM pe-
akrope BP-2 B [lyOHe.

Hayunaa pgearenbHOCTb A.M.banmaryposa Hepas-
pbiBHO cBazaHa ¢ JIH® OMSH, Kyza OH IIOCTYHMI HA
pa6oty B 1968 1. MO OKOHYAHUM MOCKOBCKOTO TOCY-
JIAPCTBEHHOTO yHHUBEPCUTETA UM. M.B.JIOMOHOCOBA.
[Ipu €ro y4acTuu U PyKOBOJCTBE ObUIO CO3[IAHO U 3a-
IYIIEHO HECKOJIbKO HEUTPOHHBIX IU(PPAKTOMETPOB
JUISL UICCIJIEJOBAHUIL B O6JIACTH (PU3UKU TBEPJOIO TEJIA U
KPUCTAUIOIPA(PHUU HA UMITYJIbCHBIX UCTOYHUKAX JIHD:
peakropax MBP-30 u MBP-2. A M.banarypos BO3IJIAB-
sl B JIHO orzen (pU3MKU KOHJICHCHPOBAHHBIX CPE/L
(1993-1999) n cexrop mudpaknuu (1999-2007).
IInpoKO M3BECTHBI JOCTWKEeHHA A M.banaryposa —
YCIIEITHOE TIPUMEHEHNUE METONUK (Pypbhe-Iu(ppaKTOME-
TPUH BBICOKOT'O PAa3peIeHus B Judpakromerpax ®OBP
n ®CJl ma MBP-2, xnaccuyeckue padboThl IO CTPYKTY-
pe U (Pa30BBIM COCTOSHUSIM BBICOKOTEMIIEPATYPHBIX
CBEPXIIPOBOJHUKOB, U3y4EHUE ATOMHBIX U MAI'HUTHBIX
(Hpa30BBIX IEPEXOJOB B MHOI'OUUCICHHBIX KPUCTAJLIU-
YECKUX MATEPUAIAX, BKIIOYAS IIEPCIEKTUBHBIC IIPU-
KJIAJ{HbIE MATEPHUAJIBI (KOHCTPYKIIMOHHBIE MATEPHUAJIBI,
JIEKTPOHBIE MATEPUAIIBL U /ID.).

Mepanb POCCHIICKOTO HEUTPOHOIPAPUUIECKOTIO
OOIIECTBA BPY4AE€TCS €XKErOAHO, HauuHasg ¢ 2018 r.
HarpaxzaeHue cOCTosuloChb B paMKax 7-u Esporiein-
CKOM KOH(MEPEHIIMHU IO PACCETHUIO HEUTPOHOB
(ECNS-2019), kotopasa npoxojuia B Caukr-Ilerepoyp-
re 30 uona — 5 moia 2019 r. Jupeknus OWAN no-
3ppasisieT A. M. Banaryposa ¢ BBICOKOM HATIPagou!

The Medal of the Russian Neutron Scattering
Society for “Outstanding Achievements in the Field of
Neutron Scattering” in 2019 was awarded to Anatoly
Mikbailovich Balagurov, chief researcher of the
JINR Frank Laboratory Neutron Physics, Professor,
Doctor of Physics and Mathematics, who has made
an invaluable contribution to the development of the
time-of-flight neutron diffraction technique at the
IBR-2 pulsed reactor in Dubna.

The scientific activity of A.Balagurov is inextri-
cably linked with FLNP, JINR, where he started to
work in 1968 after graduating from the Lomonosov
Moscow State University. He participated in and su-
pervised the construction of several neutron diffrac-
tometers intended for research in the areas of solid
state physics and crystallography at FLNP pulsed
sources: IBR-30 and IBR-2 reactors. A.Balagurov
headed the FLNP Department of Condensed Matter
Physics (1993-1999) and the Sector of Diffraction
(1999-2007). His scientific achievements are wide-
ly known and include the successful application of
high-resolution Fourier diffraction techniques in
HRFD and FSD diffractometers at IBR-2, classical
works on the structure and phase states of high-tem-
perature superconductors, studies of atomic and
magnetic phase transitions in numerous crystalline
materials, including advanced applied materials (en-
gineering materials, electrode materials, etc.).

The Medal of the Russian Neutron Scattering
Society has been awarded annually since 2018. The
awarding ceremony took place within the frame-
work of the VII European Conference on Neutron
Scattering (ECNS-2019) held in St. Petersburg on
30 June — 5 July 2019. The JINR Directorate con-
gratulates A.Balagurov on winning this prestigious
award!
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16 ceHTsIopst COCTOSUIACH TOPIKECTBCHHAST IICPEMO-
HUS BPYYCHUS YIEHY-KOppeCHoHJeHTY PAH, nupexropy
Jlabopatopun pajualiMoHHON Onosnoruun OMAM npodec-
copy Eezenuiro Anexcamnoposuuy Kpacaeéumny nuiioma
MOYETHOI'O JIOKTOpA OTACICHUSA (PYyHAAMECHTAIBHBIX HAyK
MOHTOJIBCKOTO TOCYAAPCTBEHHOTO YHUBEPCUTETA 34 ITOJTO-
TOBKY BBICOKOKBATU(PHUITUPOBAHHBIX CHEITUAIUCTOB U OOJIb-
IIOM BKJIA]] B PA3BUTUE HAYYHOI'O COTPYAHUYECTBA ¢ MOH-
T'OJIUEMN.

B MeEpOoNnpUATUM YYACTBOBAIM U3BECTHBIE MOHIOJIb-
CKHUE VYYECHBIC: WICHbl Y4deHoro cosera OMAM 3asenyro-
muil jgaboparopucit MHCTHUTYTA (PU3MKU M TEXHOJIOTHMHA
Monrosbckoit AH akageMuk bB.1133113110pXK, PyKOBOAUTEID
JenapramenTa LieHTpa sepHO-(PU3NYECKUX UCCIEJOBAHNE
MOHTOJIBCKOTO TOCYAPCTBEHHOIO YHHUBEPCUTETA MPOdEC-
cop X.TOHUMIIOPsK U 3AMECTUTEID IUPEKTOpA JTabopaTopun
MH(MOPMAITMOHHBIX TeXHONOoTUI OMAH, akageMruK MOHIOJIb-
ckort AH O.Yynyyn6aarap. Ha 1IepEMOHMU TAKXKE MPHUCYT-
CTBOBAJIM HAYYHbBIA COTPYAHUK JIPB 13 Monronuu b.JIxarsaa
U Beaymui nxkenep OMC M. T JIomuios.

On 16 September 2019, a festive ceremony was held to
award the diploma of Doctor Honoris Causa of the Depart-
ment of Fundamental Sciences of the Mongolian National
University to RAS Corresponding Member, Director of the
JINR Laboratory of Radiation Biology, Professor Evgemy
Aleksandrovich Krasavin for training highly qualified spe-
cialists and a significant contribution to the development of
scientific cooperation with Mongolia.

Prominent Mongolian scientists, members of the JINR
Scientific Council took part in the event, namely Head of
Laboratory of the Institute of Physics and Technology of the
Mongolian Academy of Sciences Academician B.Tseepeldot;j,
Head of Department of the Nuclear Research Centre of
the Mongolian University Professor Kh.Gonchigdorj, and
Deputy Director of the JINR Laboratory of Information Tech-
nologies Academician O.Chuluunbaatar. LRB Researcher
from Mongolia B.Lkhagvaa and Leading Engineer of the
International Cooperation Department M. Loshchilov attend-
ed the awarding ceremony.

HAYYHOE COTPYOHMYECTBO
SCIENTIFIC COOPERATION

C 6 no 14 uroas Ha ABYX Ij€HTPaAbHBIX
naomapkax B Caukr-Ilerep6ypre u Mockse
IPOXOAMA (DeCTMBAAD HAYKY, TEXHOAOTUI M
nckyccrea «Geek Picnic», B xoropom npu-
Haa yyactue OVISIM. Ha decrusare, xoto-
polit eskeropAHo cobupaer okoaro 100 Tercsau
4eAOBEK, ¥3BECTHBIMM YYCHBIMY ¥ CHEIMAAN-
cramu He TOAbKO Poccnu, HO u mMupa 6bir0
IPOYNTAHO OKOAO CTa AEKIMII O IHOCAEA-
HMX MCCACAOBAHMAX M OTKPBITUAX B HayKe.
B umcae aexropos Geiam u yuensie OVISIN:
HaYaAbHUK cexTopa AaGopaTopum HENTPOH-
noit dusukn um. V. M. Opanka, KoopAnHa-
top IIporpammer OOH no Bo3ayxy Espomnsr
M. B. ®ponracseBa BBICTYIONMAA C AeKIMel
«Onenka BO3AYIWIHBIX 3aTpsA3HEHNIT 9KO-
CHCTeMbl METOAOM HENTPOHHOTO aKTUBaA-
IIMOHHOTO aHaAM3a MXOB-GMOMOHMTOPOBY;
Anpektop AaGopaTopum  TEOpETHIECKOI
dusuxn um. H. H. Boroao6osa uaen-koppe-
cnoupent PAH A. V. Kaszakos mpouen aek-
oo «TemHas mMaTepus B KOCMoOcCe»; IPO-
deccop A.B.Ap6y308 B Aekuuu «3arapku
KOCMOAOTHMM» pacckazaA O COBPEMEHHOM
cTaryce (PyHAAMEHTAABHON (DUIUKKM MUKPO-
¥ Makpomupa; HaydHslii corpypHux ADBO
A.K. Apabaros B aekngun « Teopust Boasmoro

On 6—14 July, JINR took part in one
of largest festivals of science, technology
and arts “Geek Picnic” that annually gath-
ers about 100,000 people at its two sites in
St. Petersburg and Moscow. Prominent sci-
entists and specialists not only from Russia
but from all over the world delivered about
a hundred lectures in the framework of the
festival, which were devoted to the latest
scientific research and discoveries in science.

Among the lecturers were JINR scien-
tists: Head of Sector of the Frank Laboratory
of Neutron Physics M. Frontasyeva, Coor-
dinator of the UN Programme for air in
Europe, gave the lecture “Assessment of air
pollution of ecosystems using the method of
the neutron activation analysis of the moss
as a biomonitor”; Director of the Bogoliubov
Laboratory of Theoretical Physics RAS
Corresponding Member D.Kazakov deliv-
ered the lecture “Dark matter in space”;
Professor A. Arbuzov in his lecture “Secrets
of cosmology” told the audience about the
present state of fundamental physics of




HAYYHOE COTPYOHMYECTBO

B3pbIBa. DBOAIOIMSA BceAeHHO» IPEACTaBHA CO-
BpeMeHHoe IIOHMMAaHMNE€ BO3HUMKHOBEHUA U 3IBOAIO-
muu BceaeHHOM u pacckasaa O CTpOSIEMCS YCKO-
pureapHoMm kommaekce NICA, &koropsiit mo3Bo-
AUT y49eHBIM Y3HAaTh O elle He M3Yy4YEHHBIX NePBBIX
MTHOBEHMAX 3BOAIOIMM BceaeHHON; Hay4HBIL CO-
TpyAHMK AaGopatopum pasManuMoOHHON 6MOAOIUM
10. C. CeBeproxun BBICTYIHMA C Aekiueit «Bamaxue
paAuanyy Ha OpraHM3M B KOCMOCe M Ha 3eMAe».

Ha npoxoausmeit ¢ 25 mo 30 aBrycra B pamrax
Meskaynapoanoro ropa Ileproanmdeckoit TaGAmMIb!
xummaecknx srementos (IYPT 2019) B Buasreanm-

SCIENTIFIC COOPERATION

cxadene (Tepmanms) 6-i1 MeRAyHApPOAHOI KOH-
depennun mo xumun u GU3NKE TPAHCAKTUHUAHBIX
arementoB (TAN-19) cocrosirace BeTpeda mep-
BOOTKpPBIBATEAEN HOBBIX XUMWYECKUX IAEMEHTOB.
ITpodeccopa II. Apmbpycrep u I'. Miongen6epr u3
IlenTpa o naydeHuro TAKeAbIx HOHOB M. . 'eapm-
roasna (GSI, AapMmTaaT) BHECAU OCHOBOIIOAATAIO-
Uit BKAAaA B paGOThI MO CHMHTE3Y dAeMeHTOB 107—
112 (6opmit, xaccuit, MeUTHeEpPUI, AAPMIITAATHUI,
pentrennit u konepuunuii). Aokrop K. Mopumoro
u3 Llenrtpa ycropureapnbix Hayk RIKEN Nishina
(Imouust) 6BIA YA€HOM KOMAHABI 10 cuHTe3y 113-ro

SETT
oympee

Bunsrensmexaden (Iepmanms), 25-30 aBrycra.
TTepBOOTKPBIBATEII XUMHYECKHX 3IEMEHTOB (ClIeBa HAIpaBo):
npodeccop I1. ApmOpyctep u npodeccop . Mronuenbepr

(GSI, I'epmanust), nokrop K. Mopumoto (LIeHTp ycKOpHTENbHBIX

nHayk RIKEN Nishina, Bako, fImonus), npodeccop 0. L. Oranecsan

(OUAIU, yb6na). @omo. Bvepnu Jliob6e, Wilhelmshavener Zeitung

the micro- and macroworld; VBLHEP research-
er D.Dryablov in his lecture “Big Bang Theory.
Evolution of the Universe” presented the modern
understanding of the origin and evolution of the
Universe and told participants about the NICA ac-
celerator complex being constructed now thanks
to which scientists will be able to learn about the
first moments of the Universe evolution that have
not been studied yet; researcher of the Laboratory
of Radiation Biology Yu.Severiukhin delivered the
lecture “Impact of radiation on the organism in
space and on the Earth”.

Oganesson

Wilhelmshaven (Germany), 25-30 August.

The four element discoverers (left to right): Professor

P. Armbruster and Professor G. Miinzenberg (GSI, Germany),
Dr. K. Morimoto (RIKEN Nishina Center for Accelerator-Based
Science, Japan), and Professor Yu. Oganessian (JINR, Dubna).
Photo: Bjérn Liibbe, Wilhelmshavener Zeitung

At the 6th International Conference on the
Chemistry and Physics of Transactinide Elements
(TAN) taking place in Wilhelmshaven, Germany,
from 25 to 30 August in the framework of the
International Year of the Periodic Table of Che-
mical Elements 2019, a meeting of the discover-
ers of new chemical elements was held. Profes-
sors P.Armbruster and G.Minzenberg from the
Helmholtz Centre for Heavy Ion Research (GSI)
made fundamental contributions to research on
the synthesis of elements 107—112 (bohrium, has-
sium, meitnerium, darmstadtium, roentgenium




HAYYHOE COTPYOHMYECTBO

aremenrta. IIpodeccop IO.L. Oranecsu (OMSIN)
BO3TAABASIA PaboThl IO CHMHTE3y dAeMeHTOB 114—
118 (dareposmit, MOCKOBMIL, AMBEPMOPWMIl, TEHHEC-
cuH u oraHecoH) B AaGopaTtopum SAEPHBIX peak-
it OVISIM. B xoHbepeHnMu Takke NPUHAAK yda-
ctue pyroBoputean GSI, AP OMAM u RIKEN
Nishina — Hay4YHBIX IeHTPOB, rAe OBIAM CHHTE3MN-
pOBaHbI COOTBETCTBYIOIME IAEMEHTHI.

Opraunzaropamu TAN-19 seictymuan GSI u
Maiiuuckuit yunsepcurer um. Morauna I'yren6epra.
Bcero B xoudepenuun npusasain yvactue 120 wuc-
caepoBaTereit u3 19 crpan mmpa, IpeACTaBASBLINE
4 routmuenta. OVIIM na TAN-19 npeacraBasiau
Bune-paupexrop OMIM  M.T.Utkuc, aupextop
AP OMIN C. H. Amurpues, 3aMeCTUTEAb AUPEK-
topa ASIP A.T.Iloneko, a TaksKe HAyYHBII COTPYA-
auk ASIP II. Hlraiiuerrep.

9 cenrabps B Canxr-Ilerep6ypre cocrosirack
TOP>KEeCTBEHHAS IepeMOHMs OTKPbITusA 21-ro Men-
AEAEEeBCKOTO Che3AA MO OOUIeil M MPUKAAAHON XU-
MuM, B KOTopoi mpuuaiu ydactue Ilpeaceparean
IIpasurearctea PO A.A.MeaBeaeB, 3amMecTUTEAD
IIpeacepareas IIpasureascrsa PO T. A.Toaurosa,
MMHMUCTP Hayku ¥ Bbicmero o6pasoBanus PO
M. M. Koriokos, upesupenr PAH A.M. Ceprees.
CBoe mpuBeTCTBME B aApeC YYaCTHHKOB Che3Aa

SCIENTIFIC COOPERATION

nanpasua Ilpesmpent Poccuiickoit Depepanyn
B.B.ITytun. B paGore cpe3pa npuHsAM ydacTue
okoao 3000 genrosek, B Tom uncae 300 mHOCTpaH-
HBIX y4eHbIX 3 )2 CTpaH Mupa, BKAIOYAs HOOGeAeB-
CKMX AaypeaToB. DoAblle MOAOBMHBI YYaCTHMKOB
Che3Aa — MOAOAbBIE YYEHBIE.

MeHpeA€€eBCKME CHE3ABI MPOBOASTCSA C MHTEp-
BaAOM 4—5 AeT B OCHOBHbBIX HAYYHBIX U KYABTYPHBIX
nerTpax Poccum m ompeaAeAdroT TAaBHbIe Halpas-
A€HMS Pa3BUTHS XMMUYECKON HAyKu, 06pa3oBaHus
¥ NPOMBIIIAEHHOCTY Halleil CTPaHbl. DTO Ba’KHbIE
Me>XKAYHapOAHble Hay4yHble (DOPYMBI, B paMKax Ko-
TOPBIX TPAAUIMOHHO AEMOHCTPUPYIOTCH AOCTIKeE-
HUSA MMPOBOJM ¥ OT€4EeCTBEHHOM XMMMYeCKON HayKu.

Ilo MHeHNMIO YyYaCTHUKOB CHhE3Ad, €r0 TeMATHKa
BBIXOAMT AAAEKO 3a PAMKVM XMMHUYECKON U 3a 00-
CY>KAQEMBIMY BOMPOCAMM OYAYT CAEAUTH UCCAEAO-
BaTEAM, CIENMAAMUIUPYIOUMECT HA MHOTMX APYTUX
TeMax.

B AeHb OTKPBITHS CBE3AA C AOKAAAAMH BBICTY N~
A aaypeatsl HoGeaesckont npemun JK.-I1. Cosask
u V.MépHep, a Tak>ke BBIAAIOWIMNACIT POCCUICKMIL
yuenbiit akapemuk PAH 10.11. Oranecsn n 6puran-
CKMII XUMMK, HONYAAPMU3aTOp HAYKu mpodeccop

M. IToaakodd.

and copernicium). Dr. K. Morimoto from Japan of
the RIKEN Nishina Centre for Accelerator-Based
Science was a member of the element 113 discov-
ery team. Professor Yu.Oganessian (JINR, Dubna)
was head of the discovery team of elements 114
to 118 (flerovium, moscovium, livermorium, ten-
nessine and oganesson) at the Flerov Laboratory
of Nuclear Reactions (FLNR) of the Joint Institute
for Nuclear Research. The current heads of GSI,
FLNR and the RIKEN Nishina Centre, where the
respective elements were discovered, also partici-
pated in the conference.

The GSI and the Johannes Gutenberg University
Mainz were the organizers of this year’s TAN con-
ference. A total of 120 researchers from 19 coun-
tries and 4 continents took part in the TAN confer-
ence. JINR was represented at the conference by
Vice-Director M.Itkis, FLNR Director S.Dmitriev,
FLNR Deputy Director A.Popeko and FLNR staff
member P.Steinegger.

On 9 September in St. Petersburg, the festive
opening ceremony of the XXI Mendeleev Congress
on General and Applied Chemistry was held at-
tended by RF Prime Minister D. Medvedev, Deputy

Prime Minister of Russia T.Golikova, Minister of
Science and Higher Education M.Kotyukov, and
RAS President A.Sergeev. President of the Russian
Federation V. Putin sent his greetings to the partic-
ipants of the event. About 3000 people, including
300 foreign scientists from 52 countries and Nobel
laureates, took part in the event. More than half of
the participants were young scientists.

Every 4 or 5 years, the Mendeleev Congress
welcomes scientists from all over the world to the
scientific and cultural centres of Russia. These are
important scientific forums where achievements of
the world and Russian chemical science are tradi-
tionally demonstrated.

According to the opinion of the participants
of the congress, its topics are far beyond chemical
science, and discussions of issues will be interesting
to researchers who specialize in many other topics.

On the first day of the congress, Nobel Prize
holders J.-P.Sauvage and W.Moerner, as well
as the outstanding Russian scientist Academician
Yu. Oganessian and the British chemist, science
popularizer Professor M. Poliakoff, delivered their
reports.




KOH®EPEHLIMWN. COBELLAHNA

C 1 mo 5 urons B Beicokux Tarpax (CioBakusi) mpo-
xoquna 10-s MexayHnaponnass koHdepeHuus «Mame-
Mamuueckoe MOOeupoeanue u GbIYUCIUmMenbHas Pu-
3ukay (MMCP’2019). Kondepernns Oblla MOCBSIICHA
50-neturo (akysbTeTa dJIEKTPOTEXHUKH U WHPOPMATHKH
Texnnueckoro ynusepcutera Kommue. Opranuzaropamu
9TOi KoH(epeHImH BeIcTynm Jlaboparopus wH)Op-
MarMoHHBIX TexHonoruii OUSN, HammonaneHeli Hayd-
HO-HCCJIEIOBATEIbCKUIT MHCTUTYT (DU3UKH U SIIEPHOMN TeX-
nHoiorun uM. X.Xymybes (IFIN-HH) (Byxapect, Pymbi-
Hus), MTHCTUTYT SKcniepuMeHTanbHOH Gr3uku CoBarkon
akagemun Hayk (Kommme, Cnoakus), TexHuueckwuii
yauBepcurer  (Kommme, CrnoBakus), VYHHBepcuTeT
um. I1. 1. Ilapapuka (Kommie, CroBakus).

Compencenarersimu - MMCP’2019 6pun B. B. Ko-
peubkoB  (JIMT OWSAN) wu II.Cosak (YHuBepcurer
um. I1.1. ladapuka), compencenaTensMu OpraHH3alHu-
onHoro komurera — [.Amam (JIUT OUSU, IFIN-HH)
v M.THaruu (Yuusepcurer um. I1H.Ilapapuka, JITD
OUSIN, NnctutyT sxeniepumenTanbaoi ¢pusuku CAH).

Hayunas Temaryka KoH(epeHINN oXBaThIBasa MINPO-
KM KpYyT BOIIPOCOB:

— MaTeMaTH4YeCKHE METOAbl M HMHCTPYMEHTBI JUIs
MOJICTTMPOBAHUS CIIOKHBIX (PU3UKO-TEXHUYECKUX CHCTEM,
BBIYMCIIATENIEHOW OMOXIMHN M OMOMH(POPMATHK;
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— METOJbl, NpPOrpaMMHOE oOOecreyeHne | Ipo-
TpaMMHBIE TAKeTHl 111 00pabOTKM HKCIIEPUMEHTAIBHBIX
JTAHHBIX;

— MEeTO/Ib KOMIIBIOTEPHOI alreOpsl, KBAHTOBBIX BBI-
YUCIICHUH ¥ KBAHTOBOH 00paboTKM HHPOPMAITIH;

— MAIIMHHOE O0YYEeHHUE 1 aHAINTHKY OOJBIINX JJaH-
HBIX;

— aJrOpUTMBI NapaIeIbHBIX U THOPUIHBIX BBIYHC-
JICHUH.

B padore MMCP’2019 npunsuin ydactue Oojee
100 yuensix u crnernuanucto u3 OUAN u 15 crpan: Ap-
meHuu, benopycenu, bonrapun, Benukoopuranuu, I'ep-
mannu, Erunrta, Mumguu, Kanamge, MongoBsl, Poccun,
Pympiaun, CnoBakun, CILIA, ®unnsuanu u Yexuun. Hano
0COOCHHO OTMETHTBH OOJIBIIOE KOJMUYECTBO POCCHUICKHX
HAay4YHbIX IIEHTPOB W YHHMBEPCHTETOB, CPEAHM KOTOPBIX
HULL «Kypuarosckmii muHCcTHTYT», UMIIB PAH, UIIM
PAH, MI'Y, MTUMO, PYIH, CII6I'Y u ap.

Ha otkpbiTHH KOH(EPEHIHH C NPUBETCTBEHHbI-
MH CJIOBaMM K y4aCTHHMKaM obOparunuck mupextop JIUT
OUAU B.B.KopenskoB u M. 'natuy. [Inenapuslie u cex-
LIUOHHBIE TOKJIaJIbl OXBATBIBAIN MIUPOKUI KPYT BOIIPOCOB
MPUMEHEHUs] METOA0B MaTeMaTHYECKOTO MOAEIUPOBAHUS
B Pa3JIMYHBIX OOJIACTSX, CBA3AHHBIX C TEOPETHYECKUMHU

The traditional international conference “Mathe-
matical Modeling and Computational Physics”
(MMCP’2019) was held in the High Tatra Mountains in
Slovakia on 1-5 July. The conference was dedicated to the
50th anniversary of the Faculty of Electrical Engineering
and Computer Science of the Technical University of
Kosice. Organizers of the conference were the Laboratory
of Information Technologies of JINR, the Horia Hulubei
National Institute for R&D in Physics and Nuclear
Engineering (IFIN-HH) (Bucharest, Romania), the
Institute of Experimental Physics of the Slovak Academy
of Sciences (Kosice, Slovakia), the Technical University of
Kogice (Slovakia) and the Pavol Jozef Safarik University
(Kosice, Slovakia).

The co-chairmen of MMCP’2019 were V.Korenkov
(LIT, JINR) and P. Sovék (Pavol Jozef Safarik University);
the co-chairmen of the Organizing Committee were
G.Adam (LIT, JINR; IFIN-HH) and M. Hnatic (Pavol Jozef
Saférik University; BLTP, JINR; Institute of Experimental
Physics, SAS).

The conference topics covered a wide range of issues
including:

— mathematical methods and tools for modeling
complex physical and technical systems, computational
biochemistry and bioinformatics;

— methods, software and program packages for data
processing and analysis;

— methods of computer algebra, quantum comput-
ing and quantum information processing;

— machine learning and big data analytics;

— algorithms for parallel and hybrid calculations.

More than 100 scientists and specialists from JINR
and 15 countries (Armenia, Belarus, Bulgaria, Canada,
the Czech Republic, Egypt, Finland, Germany, India,
Moldova, Romania, Russia, Slovakia, the United
Kingdom, and the USA) participated in the conference.
Moreover, many Russian scientific centres and universities
such as the Kurchatov Institute, IMPB RAS, ITAM RAS,
MSU, Moscow State Institute of International Relations,
the Peoples’ Friendship University of Russia, SPSU, and
others also took part in the conference.

At the conference opening, Director of JINR’s LIT
V.Korenkov and the co-chairman of the Organizing
Committee M. Hnati¢ greeted the participants. Plenary and
sectional reports covered a wide range of issues related
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Crapa-Jlecna (CnoBaxust), 1-5 utons. YyacTHUKu
MEX/TyHapOIHOH KoHpepeHun «MaremaTniecKkoe
MOZICTIMPOBaHUE U BhIYHCAUTENbHAA (pusuka»y (MMCP’2019)

to the application of mathematical modeling methods in
various fields of theoretical research, experimental data
analysis, and engineering applications.

Corresponding Member of RAS V. Voevodin (Mos-
cow State University) opened the plenary session with
a report on the implementation of a software and hard-
ware environment monitoring system on the Lomonosov
supercomputer. V.Braguta (BLTP, JINR) presented the
simulation results of lattice QCD on the resources of the
Govorun supercomputer (LIT, JINR). D.Podgainy (LIT,
JINR) spoke about the HybriLIT heterogencous platform,
consisting of the education and testing polygon and the
Govorun supercomputer, and about tasks calculated on its
resources.

A number of plenary lectures were devoted to the
problems of computational mathematics and modeling
of complex systems. In his plenary report, V.Melezhik
(BLTP, JINR) presented a quantum quasiclassical model
for calculating heating and cooling processes in hybrid at-
om-ion traps. H. Safouhi (University of Alberta, Canada)
made a presentation on the use of double exponential
transformations to calculate molecular orbitals. Professor
A.Bogdanov (St. Petersburg State University, Russia) in
his report talked about analytical and numerical features
of the solution of nonlinear problems using wave equa-
tions of the KdVB and Kadomtsev—Petviashvili-I type as
examples. Gh.Adam (LIT, JINR; IFIN-HH, Romania)
presented new results of constructing the Bayesian auto-
matic adaptive quadrature. J. Honkonen (Finnish National
Defense University, Finland) devoted his report to the

Stara Lesna (Slovakia), 1-5 July. Participants of the
international conference “Mathematical Modelling
and Computational Physics” (MMCP’2019)

study of the renormalization of groups in the nonrelativis-
tic quantum statistics.

One of the traditional areas of computational math-
ematics covered at all MMCP conferences is the area as-
sociated with the development of symbolic computation
methods and computer algebra, as well as the development
of quantum computation methods and their applications.
In the framework of this direction, a number of interesting
reports were made. A.Isar (National Institute of Physics
and Nuclear Engineering, Romania) made a presentation
on the dynamics of quantum correlations in Gaussian bo-
sonic channels. V.Gerdt (LIT, JINR) spoke about main
stages in the development of quantum information from
1970 to 2019 and experimental manifestations of main
theoretical developments. In his plenary report, D. Bondar
(Tulane University, USA) gave an idea of a new system-
atic approach, Operational Dynamical Modeling (ODM)),
which can help in solving problems of quantum statistical
dynamics.

A whole series of plenary lectures was devoted to
various aspects of bioinformatics and the application of
mathematical methods in biophysics. The conference
participants were especially interested in the report of
Corresponding Member of RAS V.Lakhno (IMPB, RAS,
Russia) on theoretical foundations of nanobioelectron-
ics and its potential application. Professor U.Hansmann
(University of Oklahoma, USA) presented a report on the
use of computer modeling in the study of protein folding.
Professor S. Fritzsche (Helmholtz Institute Jena, Germany)
presented the Jena Atomic Calculator toolkit for perform-
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WCCIIEJOBAaHNUAMHY, AHAIM30M SKCIIEPUMEHTAIBHBIX JaH-
HBIX U MHKCHEPHBIMH MTPUI0KEHUSIMH.

OTKpbUI IUIEHAPHYIO CECCUI0 YJIEH-KOPPECHOHJEHT
PAH B. B. Boeomua (MI'Y, MockBa) ZOKIa1oM 0 BHEIIpe-
HUU CUCTEMbl MOHUTOPUHIA IIPOTPAMMHOMN U annapaTHou
cpeasl Ha cynepkommbiorepe «Jlomonocos». B.B.bpa-
ryra (JIT® OUSN) mpencraBui pe3yiabsTaTbl MOACTHPO-
BaHus pemerouHo KXJI Ha pecypcax CynepKOMIbIOTE-
pa «loBopyn» (JIMT OWAN). J.B.Iloaraiineii (JIMT
OUSIN) pacckazan o rereporennoi miargopme HybriLIT,
BKJTIOYAIOIICH B CBOIO CTPYKTYPY YI€OHO-TECTOBBIH MOTH-
TOH U CynepkoMmbioTep «[0BOpyH», U 3a1adax, KOTOpPbIE
CUUTAIOTCS Ha €€ pecypcax.

Psit ruteHapHBIX 0KIIAI0B OBLT ITOCBSIIIIEH BOIIPOCAM
BBIYHCIINTEIBHON MAaTeMaTUKU U MOJAEINPOBAHUIO CIIOXK-
HBIX cucTeM. B cBoem muienapHoM noknase B. C. Menexuk
(JIT® OUAUN) mnpemcraBmi KBaHTOBO-KBa3HMKIACCHYC-
CKYIO MOJEJIb JJIsl PacueTa IPOIECCOB HarpeBa M OXJIaxkK-
JICHUs] B THOPUIHBIX aTOM-MOHHBIX JloBylikax. X. Cadoxy
(YnuBepcuter Anboeptsl, KaHaaa) BEICTYIHII C JOKIIAI0M
0 NPUMEHEHUM [BOWHBIX HKCIIOHEHIHAJIBHBIX Ipeodpa-
30BaHMH IS BBIYMCICHUS MOJICKYTSIPHBIX OpOWTaEH.
IIpodeccop A.B.Bormanos (CIIGI'Y, Poccust) mpencra-
BIJI aHAJIUTHYECKUE M YHCICHHBIE OCOOCHHOCTH pellle-
HUSI HEJIMHEWHBIX 3a/1a4 Ha MPUMEpax BOTHOBBIX ypaBHE-
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muii Tuma KdVB u Kagomuesa—IlerBuamsmmm. I Agam
(JIUT OUsAN, IFIN-HH, Pymeians) cooOmmiI o HOBBIX
pe3yibTatax MOCTPOCHHUST 0alieCOBCKOW aBTOMATHUCCKON
ajantuBHON kBaaparypbl. O.XoHkoHeH (YHHBepcHTET
HAIIMOHAJIFHONW 000pOHBI, DUHISHINSA) MOCBITHI CBOM
JIOKJIaJ MCCIIEOBAaHHUIO TIEPEHOPMUPOBKH TPYII B HEpe-
JSITUBUCTCKOM KBAaHTOBOM CTaTHCTHKE.

OnHOW W3 TPaIUIMOHHBIX 00TaCTel BBIYHCIHTENb-
HOW MaTeMaTHKH, ocBemaeMoii Ha koHdepeHusix MMCP,
SIBJISIETCSI 00JIACTh, CBSI3aHHAsSI C PA3BUTHEM METOJIOB CHM-
BOJIBHBIX BBIYMCIICHUH U KOMITBIOTEPHOW ajireOpsbl, a Tax-
JKe C pa3BUTHEM METOAWKH KBAaHTOBBIX BBIYHCICHUH M MX
MpUIOKEHUH. B paMkax 3Toro HampasieHHsS ObUT clenaH
PsiI MHTEPECHBIX J0KIanoB. A. M3ap (HanuoHabHbIN HH-
CTUTYT (PM3HWKH W SICPHON TEXHONOTHH MM. X. Xyiyoes,
PyMBIHEST) BBICTYIIHNI € JOKJIAI0OM O AMHAMHUKE KBAHTO-
BBIX KOPpPEJSLUA B TrayCCOBCKUX OO30HHBIX KaHalax.
B.I1.Tepar (JIUT OMSIN) pacckazan 00 OCHOBHBIX 3Ta-
max pa3BUTHA KBaHTOBOH mH(opMmarmu ¢ 1970 mo 2019 .
1 SKCIIEPUMEHTAJIBHBIX MPOSBICHUAX OCHOBHBIX TEOPETHU-
yeckux paspaborok. B menapaom moxmane . bormaps
(Tymetinckmii yausepcuret, CIIIA) Op110 1aHO TIpeacTaB-
JICHHE O HOBOM cHcTemaruueckoMm moaxome Operational
Dynamical Modeling (ODM), kOTOpbIli MOXET ITOMOYb
B PCIICHNH 3a/1a4 KBAHTOBOM CTaTHCTHYECCKON TMHAMUKH.

ing (relativistic) calculations of atomic structures of vari-
ous types and complexity.

The conference focused on the problem of experi-
mental data processing and analysis, and Big Data tech-
nologies. A.Klimentov (Brookhaven National Laboratory,
USA) spoke about the experience of integrating and using
BigPanDA on high-performance computing systems in
other scientific projects (SKA, DUNE, LSST, BELLE-II,
JUNO), in addition to the ATLAS experiment at the Large
Hadron Collider (CERN). Professor K. De (University of
Texas at Arlington, USA) described future software and
computing challenges for the ATLAS experiment after
upgrading the Large Hadron Collider to higher luminos-
ity (HL-LHC). In his plenary report, O.Rogachevsky
(VBLHEP, JINR) presented a review of software for
the MPD experiment at the NICA accelerator complex
(Dubna). V. Friese (GSI, Darmstadt, Germany) devoted
his report to the aspects of event reconstruction in the STS
detector of the CBM experiment.

Nineteen plenary and more than 75 section talks were
presented in the course of MMCP’2019.

In addition, the international IT school “Machine
Learning, Parallel and Hybrid Computations & Big Data

Analytics” was held as part of the conference with the
support of the JINR Directorate. The school programme
included both lectures and practical classes with master
classes.

Within the school, the participants listened to a lec-
ture by D.Podgainy about the HybriLIT heterogeneous
platform and the ecosystem provided on its basis for the
software development using parallel programming tech-
nologies, and machine learning and deep learning tools.
The lecture of G.Ososkov (LIT, JINR) devoted to the
use of neural networks for solving problems in the field
of high-energy physics and the subsequent practical les-
son of P.Goncharov (Sukhoi State Technical University
of Gomel, Belarus) on the use of ultra-precise neural net-
works were of great interest.

The school participants attended lectures and took part
in workshops on parallel programming technologies con-
ducted by the HybriLIT heterogeneous computing group
(LIT, JINR). A.Ayriyan (LIT, JINR) and J. BusSa, Jr. (LIT,
JINR; Institute of Experimental Physics, Slovak Academy
of Sciences, Slovakia) talked about the OpenMP technol-
ogy for programming multithreaded applications on mul-
tiprocessor systems with shared memory; E.Zemlyanaya
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[lenast cepust mIeHApHBIX JOKIAA0B OblIa MOCBSIIE-
Ha pa3lIMuHbIM acreKTaM OMOWH(OPMATHKH U MpPUMEHE-
HUIO MaTeMaTHYeCKUX METoZ0B B Onodusuke. OcoOblit
MHTEPEC YYaCTHUKOB KOH()EPEHIMH BBI3BANIN IOKIAIbI
uynena-koppecnongenra PAH B. JI. Jlaxuo (MMIIb PAH,
Poccust) 0 TeopeTHYeCKIX 0CHOBAX HAHOOMOIICKTPOHUKHI
U ee TIOTeHIHaNbHOM npuMereHnu. [Ipodeccop V. Xanc-
manH (YauBepcuter Oxmaxombl, CIIIA) mpencTaBui J1o-
Kiiag O IMPUMEHCHUHU KOMIBIOTEPHOTO MOIACIIUPOBAHUSA
B TIporeccax u3ydeHus ¢ongunara oenkon. [Ipodeccop
C. Opurnme (Menckuit nuctutyt um. I. Tensmronsia, Tep-
MaHHMsI) pacckasai 0 Habope HHCTpyMEeHTOB Jena Atomic
Calculator mst BeImONHEHMS (PETATUBUCTCKHIX) PAacCYETOB
aTOMHBIX CTPYKTYpP Pa3lNdHOIO THIA U CIO)KHOCTH.

Ocoboe BHMMaHHE B paMKax KOH(EPEHIMH OBLIO
yaeneHo mnpobieMe 00paOOTKH M aHaIHM3a SKCICPUMCH-
TAJIBHBIX JaHHBIX W TEXHOJOTHSAM OOJNBIINX JaHHBIX.
A. A.KimnvenToB (bpykxeiiBeHcKass HalMOHAIBHAS J1a00-
paropusi, CIIIA) pacckasan 00 ONbBITe HHTETPAIIUH U UC-
nosib3oBanu BigPanDA Ha BBICOKOIPOM3BOANTEIBHBIX
BBIYMCIIUTENBHBIX CUCTEMAX B PYTHX HAyYHBIX MPOSKTAX
(SKA, DUNE, LSST, BELLE-II, JUNO), noMumo 3Kc-
nepuMenta ATLAS Ha Bonbom aapoHHOM Kosutaiie-
pe (LEPH). IIpodeccop K. e (Texacckuii yHUBEpCUTET
B Apmunrrone, CIIIA) ommcan Gyaymme 3amaun B o0ma-
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CTH IIPOTPAMMHOT0 00CCIICUCHHS M BEIYUCIUTEIHHOM TeX-
HuKH as okcrepuMenTa ATLAS mocne momepHH3anun
Bonbioro agponHoro xominaiaepa ais paboTel Ha Oonee
Beicokoi cBetumoct (HL-LHC). B menapHom nokiane
O.B. Porauesckoro (JI®BD OUAN) Opur mpencraBieH
0030p mporpaMMHOTO oOecredeHus sl JKCIIePUMEH-
ta MPD Ha yckopurensHoM komiuiekce NICA (JlyOHa).
B. ®puze (GSI, Hapmmrant, ['epmanns) HOCBATHI CBOM
JIOKJIaJl aCTIEKTaM PEKOHCTPYKIIUH COOBITHI B ETEKTOpe
STS skcniepumenta CBM.

Bcero nva MMCP’2019 6buto mpencrasieno 94 no-
KIaaa, u3 HuX 19 TiieHapHBIX U 75 CeKIINOHHBIX.

B pamkax koH(pepeHIUH, PH MOICPIKKE AUPEKIUH
OUSIN, Obula opraHu30BaHa MEXIyHApOIHAs KOMIIbIO-
TepHas Imkoina «MammHHOe OOydYeHHe, mapauielibHbIC
¥ THOpHIHBIC BBHIYMCICHUS W aHAJUTHKA OOJBINUX JaH-
HBIX». [Iporpamma 1Kol BKiroyasa B ce0si Kak JeKIHOH-
HYIO 4acTh, TaK W MPAKTHYECKHE 3aHATUS C MacTep-Kiac-
CaMH.

B pamkax MmIKOTBI yYaCTHHUKU MPOCTYIIATIH JEKIHIO
J.B.Tloxraitnoro o rereporenHoii miargopme HybriLIT
W TIPEIOCTABIIEMOI Ha ee 0a3e IKOCHCTEME Ui pa3pa-
OOTKM MPOTPAMMHOT0O 00eCTIeUeHHsI C TPUMEHEHUEM TeX-
HOJIOTMH MapajuIeNbHOTO MPOrpaMMHUPOBAHUS U UHCTPY-
MEHTOB MAIIMHHOTO W TIIyOOKoro oOydenus. bombmioit

(LIT, JINR) and M. Bashashin (LIT, JINR) spoke about the
use of the MPI technology for computations on computer
systems with shared memory. O. Streltsova (LIT, JINR)
and M. Zuev (LIT, JINR) reported on the CUDA technol-
ogy, which allows increasing the computational perfor-
mance through the use of Nvidia graphics accelerators. In
addition, M. Bashashin held a master class on profiling and
debugging tools for applications provided by Intel; M. Vala
(P.J. Safarik University, Slovakia) and Sh. Torosyan (LIT,
JINR) talked about the basics of working with the GitLab
joint code management system; D. Priakhina (LIT, JINR)
held a master class on working with the machine learning
library scikits.learn for the Python programming language.

Trainings were held on the HybriLIT heterogeneous
platform with the support of the heterogeneous computing
group of JINR’s LIT.

The students also participated in the hackathon
“Tatrathon 20197, in the course of which several teams
developed their algorithms for solving mathematic tasks.
The winners were awarded. The winners of the hack-
athon were A.Smetanin (Dubna University, Russia),
M. Mogylnaya (P.J. Safarik University, Slovakia), B. Beke
(SPSE Kogice, Slovakia), J.Cegin (P.J.Safarik Uni-

versity, Slovakia), L.Kopnicky (Comenius University
in Bratislava, Slovakia), D.Marov (Dubna University,
Russia), E.Rezvaya (Dubna University, Russia), and
M. Sefcik (P.J. Safarik University, Slovakia).

The 13th workshop “Modern Problems of Nuclear
and Particle Physics” was jointly organized by the
Bogoliubov Laboratory of Theoretical Physics, JINR, and
the Asia Pacific Centre for Theoretical Physics (APCTP).
The sponsors of the event were JINR and APCTP. The
meeting was held from 14 to 20 July at JINR, Dubna.

About 70 scientists from JINR, Russia (PNPI SIC
KI, the Dubna State University, the Novosibirsk State
University), the Republic of Korea, China, Bulgaria, and
Moldova took part in the meeting. It should be noted that
in 2019 a massive delegation from China came to the
conference. Fifty-seven reports were presented on vari-
ous topics of nuclear physics (nuclear physics at high and
low energies; mechanisms of nuclear reaction and nuclear
structure; heavy and superheavy elements; nuclear phys-
ics with radioactive ions; nuclear astrophysics; study of
radioactive materials and solid state physics), elementary
particle physics (effective quantum field theories and had-
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nHTepec BeBana yekuus . A.OcockoBa (JIUT OUAN),
MOCBSIIIIEHHAs IPUMEHEHUIO0 HEHPOHHBIX CETEeH /s pellie-
HUS 33/1a4 B 00J1acTH (PU3UKY BBICOKHMX YHEPTH, U TOCIIe-
JloBaBllee 3a Hel npakrudeckoe 3ansatue II.I'onuaposa
(ITTY um. I1.O.Cyxoro, benopyccusi) mo ucrnonb3oBa-
HUIO CBEPXTOYHBIX HEHPOHHBIX CETEH.

VYYaCTHUKHM IIKOJIBI TaKXXe TPOCITyIIAIN JIEKIUH
W MPHUHSUIM ydacTHE B NMPAKTHUCCKUX 3aHATHSAX IO TeX-
HOJIOTUSIM TapauleIbHOTO TPOrpaMMHPOBaHUs, KOTO-
pBIe TIPOBENHM COTPYIHHKH TPYHIBI MO TETEPOTCHHBIM
eraucienusM HybriLIT (JIUT OUSAN). A.C. AiipusH
(JIUT OUAN) n A.byma-mn. (JIUT OUSAN, UnrctutyT
SKCIIEpUMEHTANbHON  ¢u3ukn CroBalkol — aKaIeMHuu
HayK, CroBakus) pacckazanmn o TexHoiormn OpenMP
JUIS. TIPOTPAaMMHPOBAHHsSI MHOTOIIOTOYHBIX TPHIIOKEHUH
Ha MHOTOMNPOILIECCOPHBIX CHCTEMax C OOIIeH MaMsThio,
E.B.3emmsanas (JIUT OWAN) u M.B.bamamun (JIUT
OUAN) — o mpumenenun texnosnorun MPI nis npose-
JICHUSI PacyeToB HA BBIYHMCIUTEIBHBIX CHCTEMax C pas-
nemsiemor mamsiteio, O.U.Crpensnosa (JIUT OWSN)
u M.U.3yeB (JIUT OUAN) — o Texnonmoruu CUDA,
TTO3BOJISTIONICH YBEJIMYNTD BBIYUCIUTEIBHYIO TIPOU3BON-
TEJILHOCTD 32 CUET UCIIONBb30BaHMs IpaduuecKux ycKopu-
teneit kommmanuu Nvidia. [Tomumo storo, M. B. Bamammna
TIPOBEJI MacTep-Kiacc 00 WHCTPYMEHTaxX MpOQHINpOBa-
HUS U OTJIAJIKU MPUIOKEHHH, MPEIOCTaBIsIEMbIX KOMIIa-
uueii Intel, M. Bans (Yausepcurer um. I1. 1. Illadapuxka,
Cnosakusi) u LT Topocsu (JIMT OUSAN) pacckazanu 06
OCHOBax PabOThl C CUCTEMOI COBMECTHOTO YIPaBJICHHS
kozgom GitLab, /1. U. [psxuna (JIMT OUSAN) nposena ma-
cTep-Kiacc 1o pabore ¢ ONOIMOTEKOH MallTMHHOTO 00yUe-
Hus scikits.learn aust s3p1ka nporpamMuposanust Python.

Jly6Ha, 29 centsiopst. FOOuneitnsbii, 50-it nerkoarieTndeckuii
npober uM. akanemuka B. 1. Bekciepa
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[IpakTryeckue 3aHATHS POBOAMINCH HA T€TepOreH-
Ho# miatdopme HybriLIT npu nopnepsxke rpymisl o re-
TeporeHHbIM Beruucienusm JINT OUAUN.

B pamkax mikosiel mporiien xakatoH « Tatrathon’2019»,
B XO/Ie KOTOPOTO CMEIUIaHHBIE KOMaHIBl U3 CTYACHTOB U
aCIMPaHTOB COPEBHOBAINCH MEXJy c000il B pa3paboTke
W HalMCAHWU TAapaJUIeNbHBIX aJTOPUTMOB JUIS PEIICHUS
MareMaTniecknx 3ajgad. [lodeauTensiMmu XakaToHa CTaJH
A.Cwmeranun (yHuBepcuter «J/lyona», Poccus), M. Mo-
runpHas (Yausepeurer um. I1. 1. Illadapuka, Cropakus),
b.Bbeke (OnexTporexHudeckas cpequss mkona, Kommure,
Cnosaxust), 10.Yernns (Yuusepcuter wum. I1. M. Illa-
¢apuka, Cnosakust), JI. Konannkwit (YHusepcurer
M. . Komenckoro, Cnoakwusi), J[. MapoB (yHUBEpCUTET
«y6na», Poccus), E.Pe3Bas (yHuBepcuter «/lyOHa»,
Poccusi), M. lllepunx (Yausepcurer um. I1. 1. Iladapu-
ka, CnoBakus). [lobeaurenn ObITH HArpaXXI€HBI IEHHBIMHU
MIPU3aMH.

Bcero B pabote xoH(EpEHINU-IITKOIBI TPUHSITH y4a-
cTue 26 CTyIeHTOB U acniupaHToB u3 CioBakuu, Pymbinuu
u Poccun.

Marepuaast MMCP’2019 u mIkombl IOCTYIHEI Ha
WHPOPMAITMOHHOM caiiTe KoH(pepeHnuu http://mmcep.jinr.
ru/2019.

C 14 o 20 urons B [lyone 0bu10 mipoBeeHo 13- co-
Bemmanue «Coepemennvle npoodnemovl A0epHoil uzuxu
U QusuKku INeMeHmapHulX UYACMUY», OPraHU30BAH-
HOE coBMecCTHO Jlaboparopueil TeopeTHUeCKOW (H3HUKU
uMm. H.H.Boromro6oa OUSAN u Asmarcko-THXOOKeaH-
CKUM LeHTpoM TeopeTnueckoil puznku (ATL[TO).

B ero pabore npuHsIO yaactue okoio 70 y4eHbBIX U3
OUsIN, Poccun (INUAD HUIL KU, rocymapcTBeHHOTO

Dubna, 29 September. The 50th anniversary track and field run
named in honor of Academician V. Veksler
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yauBepcuteTa «JlyOHa», HoBocmOupckoro rocymapct-
BEHHOTO yHHBepcurera), PecnyOmuku Kopeu, Kuras,
Bonrapun, Monaasuu. HyxxHo otmeruTs, uto B 2019 .
Ha KOH(EPEHINIO NMpuexaja 3HaIUTeIbHAs JIeNIeTalus 13
Kwuras. beuto npeacraieHo 57 T0KIaI0B MO Pa3IMuHbIM
TeMaM siIepHON (Qu3MKu (saepHass (U3MKAa MpPU BBICO-
KHX W HU3KUX DHEPTHAX, MEXaHNU3MBI SIEPHBIX peaKknuii
U CTPYKTYpa sIJIEP, TSKEIBIE M CBEPXTSKENbIEC SIIEMEHTHI,
snepHas (GU3UKA C PaJUMOaKTUBHBIMM HMOHAMH, SI€pHAs
acTpod3mKa, U3ydeHNE PaJfOaKTHBHBIX MAaTepHaloOB H
¢u3nKka TBepAOTrO Tena), PU3MKHM IIEMEHTAPHBIX YaCTHUI]
(3 dexTuBHBIE KBAHTOBO-TIOJIEBBIE TEOPHHU U CIEKTPO-
CKOTHS aJIpOHOB, afpOHHAsT (PU3MKA, TOpsiyasl M TUIOTHAs
siIepHast Marepusi, U3uKa HEUTPUHO, MPEIM3UOHHBIC TE-
ctbl CTaHIAPTHON MOJIEH, TEMHAS SHEPTUsl U TEMHAs Ma-
Tepust), a TakKe (PU3UKHM KOH/IEHCHPOBAHHBIX COCTOSTHUH.

OTkpsut coenanue npogeccop B. B. Boponos, koto-
PBIi, B YaCTHOCTH, BBIPA3HJI YBEPEHHOCTh B HEOOXOIMMO-
CTH U TEPCHEKTUBHOCTH JaNbHEHINIEro CoTpyIHHYECTBa
mexay ATUT® u JITO OUSN.

[TomMuMO MOKJIQZIOB 1O TEOPETHYECKUM aCIEKTaM
Pa3NIUYHBIX MOZIETICH Ha COBEIIAaHUH OBLIH MPEICTaBICHBI
JIOKJIaZIbI 10 IUTAHUPYEMBIM JKCIEPHUMEHTAIbHBIM yCTa-
HOBKaM. Tak, mpodeccop Xyporr UeH pacckaszan o pas-
pabartsiBaeMoM B KurTae 31eKTpOH-MOHHOM KoOJUTaiziepe,
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a npodeccop Kesun Xau creman 0030p IUIaHHPYEMBIX
SIIEPHBIX dKcrepuMeHTOB Ha ycrtaHoBkax KoBRA u Y2L
B Pecmrybmuke Kopee. HayuHyro 9acTh coBemaHus 3aBep-
i podeccop Ik Menr u3 [leknHCKOTO YHUBEpCHUTE-
Ta UHTEPECHBIM JIOKJIAJIOM O PENSTUBUCTCKOM OIMCaHUHU
AIEPHON CTPYKTYpHI ab initio.

WToru coBeranus MoBes CONpeaceaaTeslb OprkoMu-
tera Moncek O, KOTopbIil caenan 0630p BceX TpPOBEIeH-
HBIX COBMECTHBIX KOH(epeHund. OH MOAYEPKHYJ BaxK-
HOCTB ITPOBOAMMBIX BCTPEU /U1 pa3BUTHS HAyUHBIX CBsI3€i
B cBeTe noAmnucanHoro B Mae 2019 r. mana coTpyaHuyde-
ctBa Mexxy OUAN u ATIIT® na nepuox 2019-2020 rr.

22-28 asrycra Ha ¢usnueckoM ¢axymsrere MIY
uM. M. B. JlJomonocosa npoxoauna 19-a Mescoynapoonas
Jomonocoseckan konughepenyua no usuxe nemenmap-
HbIX wacmuy, npuypoueHHas k 150-neruro Ilepuonu-
YecKol TaOIuIpl XuMudeckux snmemeHToB /JI. M. MeHne-
neeBa. TpaJUIIMOHHO OpraHU3aTOPaMH MEXTYHAPOIHOTO
Hay4qHOTO coObITHA BRIcTynIn MI'Y, OUSU, U PAH
npu nogaepxke PODU 1 Munobpuayku PO.

B xondepennun mpussiin yuactue 400 ydeHBIX,
npeAcTaBIIBIINX 28 cTpaH Mupa u 12 pernonos Poccun,
6omee 200 ciukepoB BRICTYIHIIN ¢ HAyYHBIMH JOKJIaJJaMH.
[[upokuii TeMaTUUYECKHUI AMaa30H JOKJIaJ0B OXBaThIBAJI

ron spectroscopy; hadron physics; hot and dense nuclear
matter; neutrino physics; precision tests of the Standard
Model; dark energy and dark matter), and condensed mat-
ter physics.

The workshop was opened by Professor V. Voronov,
who greeted the participants on behalf of the Organizing
Committee and expressed confidence in the necessity and
prospects of further cooperation between APCTP and
BLTP, JINR.

At the meeting, in addition to talks on the theoreti-
cal aspects of various models, reports on planned experi-
mental facilities were also presented. Therefore, Professor
Xurong Chen talked about the electron—ion collider be-
ing developed in China, and Professor K. Hahn reviewed
planned nuclear experiments at the KoBRA and Y2L fa-
cilities in the Republic of Korea. The scientific part of the
workshop was accomplished by Professor Jie Meng from
the Peking University, who made an interesting presenta-
tion on a relativistic ab initio description of the nuclear
structure.

The meeting was closed by the co-chair of the Organi-
zing Committee Professor Yongseok Oh, who reviewed all
the joint workshops held. He emphasized the importance

of the meetings for the development of scientific relations
in the light of the cooperation plan signed in May 2019
between JINR and APCTP for the period 2019-2020.

On 22-28 August, the 19th International Lomono-
sov Conference on Elementary Particle Physics was held
at the Faculty of Physics of the Moscow State University.
It was dedicated to the 150th anniversary of the Mendeleev
Periodic Table of Chemical Elements. Traditionally, the
conference was organized by the Moscow State University,
the Joint Institute for Nuclear Research, the Institute for
Nuclear Research of the Russian Academy of Sciences,
and supported by the Ministry of Science and Higher
Education of Russia and the Russian Foundation for
Basic Research.

The conference was attended by 400 scientists, in-
cluding representatives from 28 countries and 12 regions
of Russia; more than 200 speakers made scientific reports.
A wide thematic range of reports covered neutrino phys-
ics, the theory of electroweak interactions, verification of
the Standard Model and its generalizations, elementary
particle astrophysics, gravity and cosmology, heavy quark
physics, nonperturbative effects in quantum chromody-
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(hM3MKy HEWTPHHO, TEOPUIO AIIEKTPOCITAOBIX B3aUMOJICH-
CTBHH, ipoBepKy CTaHAapTHOW MOAETH U ee 0000IIeHNH,
acTpO(PM3HUKY 2JIEMEHTaPHBIX YaCTHUI], IPAaBUTAIMIO U KOC-
MOJIOTHIO, (PM3HKY TSDKEINIBIX KBApKOB, HENepTypOaTuBHbIC
3¢ eKTh B KBAHTOBOW XpOMOJMHAMUKE U (PU3UKY HA JIeH-
CTBYIOIIMX U OyIyIINX YCKOPUTENISIX YaCTHII.

B uncne nexTopoB — pPYyKOBOAMTENM KpPYyMHEHIINX
Hay4YHO-HCCIIEIOBATEILCKUX MHCTUTYTOB B oOmactu ¢u-
3HWKH 3JIEMEHTAPHBIX YACTHII, TPABUTAIUU ¥ KOCMOJIOTHU.
B ux uucne Buue-ngupexrop OUAN P. Jlennuukwu, pyxo-
BOIIUTENh €BPOIEHCKOTO MpoeKTa Virgo mo AeTeKTHPOBa-
HHIO FPaBUTALMOHHBIX BOJH MBaH nen bpani, pykoBou-
TeJIb HAy4YHOM mporpammsl EBpONENcKOro KOCMHUYECKOTO
arearctBa C.Burane, nupextop mpoekra «EBpornerickmii
PEHTTEHOBCKUH J1a3ep Ha CBOOOHBIX dNEKTpoHax» P. Deit-
JICHXaHC, PYKOBOAMTENb HCCIEIOBATEIBCKOTO IPOEKTa
NAG61/SHINE B LIEPH M. T ajpkucku, pyKOBOJHUTEINb HC-
cnenoBarenbckoro npoekra MoEDAL B LIEPH [Ix. [Tun-
dona u mupexrop UDBD (Iexun), akagemuk Kuraiickoit
aKaJIeMUU HayK, PyKOBOJIUTENb MPOEKTa Mo (U3MKE HEH-
tpuHo JUNA 1O.Banr.

C 26 no 31 asrycra B EpeBane nmpoxoquio ouepes-
HOe MexXIyHapoJHoe pabouee cosemanue «Cynepcum-
Mmempuu u Keanmoevie cummempuuy (SOS’19), opra-
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Hu30BaHHOe JlaGoparopmeil TeopeTHueckod (U3MKH
um. H. H. boromro6osa coBmecTHO ¢ EpeBanckum ¢usmde-
CKHUM HHCTUTYTOM.

[IpoBenenue coBemaHus B CTONHLE APMEHUU —
ctpanbl-ydacTHUIBI OIS — ObuTo HameneHo Ha Jalb-
Helllee yKPEIUIEHUE CBSI3€d apMSHCKUX YYEHBIX C KOJ-
neramu u3 Jlyousl, MockBbl, ToMCKa ¥ Jpyrux rOpojioB,
a TaKKe Croco0CTBOBAJIO YCTAHOBJICHHIO HOBBIX HAYUYHBIX
KOHTaKTOB. HeManoBaXHBIM 00CTOATEILCTBOM OBLIO H TO,
YTO OCHOBaTelNb cepuu copeanuit SQS B. WM. Oruesernkuii
HEOAHOKpPAaTHO noceman EpeBan u umen apykeckue cBsizu
C Y4eHbIMH ApMEHHN.

Kak u B mpomuisie Toasl, coBemanne SQS’19 Oputo
MPEACTaBUTENILHBIM U PE3YJIbTaTUBHBIM. B HeM npuHsIN
yuactue 120 ydeHbIX u3 ABcTpaiuu, ApmeHuu, benb-
run, bonrapun, bpaswmu, BemukoOpuranun, ['epmannm,
I'pertun, I'py3un, Upana, Upnannuu, Mcnanuum, Uranuu,
Kunpa, Hunepnannos, [onpmm, Pecnyomukn Kopen,
Poccun, CHIA, Tannanna, Typrwm, @pannnu, XopBaTuw,
Uexuu, Ymu, HIBennu u Snonnn. Cpeant HUX — BeIy-
e CHENUAIUCTBI B OOJACTH TEOPHH DJIEMEHTapHBIX
4acTUl, CyNepCUMMETPUYHON KBAaHTOBOW TEOPUM TOJI,
TPaBUTAllMA M TEOPHU CTPYH, HEKOMMYTAaTUBHOW T€O-
METPUU U TEOPUH HMHTETPUPYEMBIX CHCTEM, TaKHe Kak
I'. Apytionos (I'am0ypr), U. bannoc (buib6ao), I'. bapany

namics and physics on current and future particle accel-
erators.

Among the lecturers were leaders of largest scien-
tific-research institutes of elementary particle physics,
gravity and cosmology. They were JINR Vice-Director
R.Lednicky, the leader of the European project Virgo on
detecting gravitation waves Jo van den Brand, the leader
of the scientific programme of the European Space Agency
S. Vitale, the director of the project “European X-ray Laser
on Free Electrons” R. Feidenhans, the head of the research
project NA61/SHINE in CERN M. Gazdzicki, the head
of the research project MoEDAL in CERN J.Pinfold,
and IHEP Director (China) Academician of the Chinese
Academy of Sciences, and leader of the project on neutri-
no physics JUNA'Y. Wang.

The international workshop “Supersymmetries and
Quantum Symmetries” (SQS’19) was held in Yerevan
from 26 to 31 August. It was organized by the Bogoliubov
Laboratory of Theoretical Physics of the Joint Institute
for Nuclear Research jointly with the Yerevan Physical
Institute (Co-Chairs — E.Ivanov, BLTP, JINR, and

A.Nersessian, YerPhl, Scientific Secretary — S. Sidorov,
BLTP, JINR).

The organization of the meeting in the capital of
Armenia, the JINR Member State, was intended to further
strengthen the ties of Armenian scientists with their col-
leagues from Dubna, Moscow, Tomsk and other cities. An
important circumstance was the fact that the founder of
biennial SQS workshops V.1. Ogievietsky visited Yerevan
several times and had many friends among Armenian sci-
entists.

As in the previous years, SQS’19 was representative
and productive. The attendance was 120 scientists from
Armenia, Australia, Belgium, Brazil, Bulgaria, Chile,
Croatia, Cyprus, the Czech Republic, France, Georgia,
Germany, Greece, Great Britain, Iran, Ireland, Italy, Japan,
the Republic of Korea, the Netherlands, Poland, Russia,
Spain, Sweden, Thailand, Turkey and the USA. The ple-
nary speakers were the leading experts in the theory of
elementary particles, supersymmetric quantum field the-
ory, gravity and string theory, non-commutative geome-
try and integrable systems theory, such as G.Arutyunov
(Hamburg), 1.Bandos (Bilbao), G.Barnich (Brussels),
N.Boulanger (Mons), B. de Wit (Utrecht), M. Cederwall
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(bproccens), M. BacunseB (PUAH), b. ne But (YTpexr),
E.Jlykepcku (Bpomnag), C.Kysenko (Ilept), H. bynamxke
(Momnc), O.Jlexrendennn (I'annosep), P.Munacsu
(Caxue), M. Cunepsomut (I'etebopr) u MHOTHE ApyTHE.

B SQS’19 ygacTBOBano 60mb110€ KOJTHUYECTBO MOJIO-
JbIX yueHsIX u3 Poccun, Apmenun, Mpana u Typuuu, Ha-
Py ¢ Hay9HOH MOJIOJCKBIO M3 TEOPETHIECKUX LIEHTPOB
apyrux crpad. CTOUT OTMETHTH, YTO Y9IaCTHE MOJIOMBIX
yueHbIX U3 crpaH bmwknero Bocroka Obuio mopnepika-
HO MeEXIyHapOIHBIM IIEHTPOM TEOpeTHYECKOH (DU3MKU
(ICTP). MHorme n3 MOJIOABIX TEOPETUKOB BIEPBEIC yUa-
CTBOBAJIM B COBELIaHUSX Takoro ypoBHs. CoBeliaHue
SQS’19 He cMoro OBl cOCTOATHCS Oe3 (PrHAHCOBOM MO~
JIep>KKH co cTopoHsbl Jlaboparopun Teopetndeckoil puzn-
ku OUAU, Komurera mo Hayke PecryOnmmku ApmeHuw,
®onpna PonbkcBareHa U MexayHapoIHOTO LIEHTPa TEOpe-
THueckor ¢pusuku B Tpuecre.

Ha SQS’19 6swio mpencrasneno 93 nokiana, U3 HUX
26 mneHapHBIX, 57 ceKuuoHHBIX U 10 moctepHbIX. OHU
ObUTH TIOCBSIIIICHBl TAaKUM AaKTYaJIbHBIM HaIpaBJICHUSM,
KaK TEOPHU CYNEPCTPYH M BBICIINX CIHHOB, KBAHTOBBIE
U TCOMETPHUUYCCKUE aCICKTBl CYNIEPCUMMETPUYHBIX TCO-
pHii, MHTETpUpYEMBbIE MOJEIN M HMX CyNeppaclInpeHHs,
KBAaHTOBBIE TpPYNIIBI W HEKOMMYTaTHBHas TeOMETpus,
CrangapTHast MOZIENb, TPABUTALMS M KOCMOJIOTHSI.
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COopHauk Tpynos cosermanus SQS’19 Gyner omyOnu-
xoBaH B 2020 1., HO OOJBITUHCTBO TOKIIAZOB YXKE TOCTYTI-
HBI Ha crpanune http://theor.jinr.ru/sqs19/participants.
html.

PesynbraThl coBeaHus €mie pa3 MOAYEPKHYIH OC-
HOBOIIOJIArAlOUIY 0 POJIb CYNEPCUMMETPUH M KBAHTOBBIX
CUMMETpPHI B HEJIETKON MpobiaeMe MoCTpoeHus: Oymymiei
€IMHOM TEeOpUu BCEX B3aMMOJECHCTBUN, a TaKkKe IIOLIO-
TBOPHOCTh MEXKJYHAapOJHOTO COTPYJHUYECTBA, B YacT-
HOCTH B pamkax OOBEIMHEHHOr0 WHCTUTYTa SACPHBIX
ucciefnoBaHui. MHoOrue U3 MpeACTaBICHHBIX JOKIJIAJ0B
0a3upoBaCh HAa TakoW MEXIYHapOJHOW KooIepalu,
BKJIto4ast corpyaHuuectso Mexay JITO u Ep®U. B xone
COBEIaHMs 00CYKIAINCH TIIaHB! AATBHEHIINX COBMECT-
HBIX [IPOCKTOB.

Co 2 no 6 cenrsiopst B JIT® um. H.H. boromo6osa
npoxonuio 18-e cosewjanue no cnunosoii uzuxe npu
evicokux rnepeuax (DSPIN-19) — odepemHoe B cepuu
KkoH(epeHuii, mepBas U3 KOTOPHIX cocTosutack B 1981 T
N0 WHUNMATUBE  BBIJAIOMIErOCs  (H3HMKA-TEOPETHKA
JI. . Jlanmmyca. C Tex mop Ka)ablii HEYeTHBIHN To1 10700-
HbIE BCTPEUH OpraHu3oBbiBasuCh B [IpoTBrHO 1 JlyOHe.

OCOOCHHOCTBIO JaHHOW KOH()EpEHIMH ObLIa MIUPO-
Kasi reorpadusi ¥ OOJIBIIOE YHCIIO YYACTHUKOB U3 Pa3HBIX

(Gothenburg), D.Kazakov (Dubna), S.Kuzenko (Perth),
O.Lechtenfeld (Hannover), J.Lukierski (Wroclaw),
R.Minasyan (Saclay), R.Mkrtchian (Yerevan), K. Stelle
(London), M. Vasiliev (Moscow) and many others.

A lot of young scientists from Russia, Armenia, Iran
and Turkey and from theoretical centres of other coun-
tries took part in SQS’19. It should be mentioned that
participation of young scientists from countries of the
Middle East was supported by the International Centre
of Theoretical Physics (ICTP). Many of the young the-
oreticians came to the meeting of this class for the first
time. SQS’19 could not have taken place without the fi-
nancial support from the Bogoliubov Laboratory of Theo-
retical Physics of JINR, the Science Committee of the
Republic of Armenia, the Volkswagen Foundation and the
International Centre for Theoretical Physics in Trieste.

93 reports, with 26 plenary, 57 section and 10 post-
er ones, were presented at SQS’19. They were devoted
to such urgent trends as superstring and top spins theory,
quantum and geometric aspects of supersymmetric theo-
ries, integrable models and their super extension, quan-
tum groups and non-commutative geometry, the Standard
Model, gravitation and cosmology.

More information on the workshop and files of the
talks are available on the website http://theor.jinr.ru/sqs19/.

The results of the workshop once more highlight-
ed the fundamental role of supersymmetry and quantum
symmetries in a very difficult problem of building a future
unified theory of all interactions, as well as showed fruit-
fulness of international cooperation, in particular, within
the framework of the Joint Institute for Nuclear Research.
Many of the talks presented were based on such cooper-
ation, including joint investigations of researchers from
BLTP and YerPhl.

XVIII Workshop on High-Energy Spin Physics
(DSPIN-19) was held at the Bogoliubov Laboratory of
Theoretical Physics of JINR from 2 to 6 September. It is
one of a series of conferences the first of which took place
in 1981 on the initiative of the outstanding theoretical
physicist L.1. Lapidus. Since then, each odd year similar
meetings have been organized in Protvino and Dubna.

A specific feature of this workshop is a wide geog-
raphy and a large number of participants from different
countries including Russia, the USA, the Republic of
Belarus, Ukraine, Poland, Germany, the Czech Republic,
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ctpan: Poccun, CIIA, Benopyccun, Yrpaussl, [Tomsmy,
I'epmanun, Yexun, Utanuu, CnoBakuu, Kuras, benprum,
Bonrapuu, Maaun. Kak 00b14HO, B KOH(pEPEHIUH TPHHS-
7m ydacTtre Gu3nky u3 mabopatopuit OMAN.

[TpuunHON OONBIIONH TOMYISIPHOCTH KOH(EPEHIUH
CTaJIO TO, YTO 3a MOCJIEJHHUE TOAbI ObLIO ITOIYYEHO MHOTO
HOBBIX dkcniepuMenTanbHbIX (RHIC, COMPASS, LHC)
TEOPETUYECKUX PE3YJIBTATOB. LONBIIMHCTBO U3 HUX CBA-
3aHbl CO CIMHOBBIMH NMAapTOHHBIMU PACIpENEICHUsIMH U
JpYyTUMH TAapTOHHBIMH PAaCIpPeeICHUSIMH, 3aBHCAIIMMU
OT BHYTPEHHETO MONEPEYHOTO UMITYJIbCA.

Hayunas mporpamma DSPIN-19 oxBareiBana mocta-
TOYHO HIMPOKHE 00JIaCTH CIIMHOBOW ()eHOMEHOJIOTHH TIPU
BBICOKHX M TIPOMEIKYTOUHBIX YHEPTHAX, TAKHE KAK ITOCIIE-
HHUE DKCIIEPUMEHTAJIbHBIE JaHHBIE 10 CIIMHY, CIIMHOBAs
cTpykrypa HykioHoB u OIIP, ciuHoBas ¢usuka u KX/,
cninHoBas (pusnka u pacumpenust CTaHIapTHONW MOJIEIH,
cnrHOBBIE 2P (PEKTH 1 T-HEYETHOCTD, MOIApU3AIHs U (Hu-
3MKa TSDKEJIBIX HOHOB, CIIMH B I'PaBUTAIMU U acTPOpH3HKE,
cnuHoBas ¢u3nka Ha NICA u Ha JIpyrux IiaHHpyeMBbIX
YCTaHOBKAX, MOJIIPUMETPHI IS MOJIIPU30BAHHBIX ITyYKOB
MIPY BBICOKHX SHEPTHAX, YCKOPEHHE M COXpaHEHUE TOJIs-
PU30BAHHBIX ITyYKOB, HOBBIE TEXHOJIOTHH B MOJSPU3ALIUHY,
CIIMHOTPOHUKA HAHOCTPYKTYp. B dacTHOCTH, B KOHTEKCTE
CTIIMHOBOW CTPYKTYPBI aJpOHOB OBUIM TIPEJCTABIICHBI pe-
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3yNBTaThl BBIYMCICHUN Ul TPAaBUTALMOHHBIX (opMpax-
TtopoB A(t), B(t) m D(t), BriepBbIe BEIOIHEHHBIX B paMKax
npaBmwi cymMmM KXJ[ Ha cBETOBOM KOHYCE B JTUAUPYIOIIEM
nopsake (M. B. Auukun, OUSIN).

Bt IpoieMOHCTPUPOBAHBl U PACCMOTPEHBI METO-
JIbI, COBPEMEHHBIE PE3yJbTaThl M TNEPCIEKTHBH I Oy-
nymux sxcrnepumenToB Ha BESIII B cBsizu co cnHOBO#
nojsipu3anuell TunepoHoB U nposepkoil CP-HapymieHus
(A.Tlarpuk, Yausepcurer Ymmcansl, [lIsenns). [Tomsapu-
3anus kackaaoB runepoHos (XI0 n XI—) u UX aHTHYACTHIL
00Cy>K1a1ach B CBS3H C MX BBICOKOH YyBCTBHTEILHOCTHIO
K MexaHu3My (GopmupoBaHus TunepoHoB (B. AOpamos,
N®BD, Tlporeuno). Kommadopaumss COMPASS/CERN
IpeAcTaBuiIa JOKIa] O MPOrpaMMe U3MEpeHHUH HEeCKOJIb-
KNX HAONIONAaeMbIX, CBA3aHHBIX C (QyHKOMsAMH (parmeH-
TaIWu, IPU U3YUIEHUH MOTYHHKIIO3MBHOTO TIpoIiecca Ipu
BBICOKHX JHEprusiXx. Bbulo OOBSIBICHO O NpeBapHUTElib-
HBIX pe3ynabrarax Ha nporoHHoM wmumreHu (5. bandep,
CEA Caxime, ©@panmums). O0cyxnainch pe3ynbTaThl HC-
CJIEIOBaHUM HBOJIOLMU CIIMHA HEWTPUHO BO BHELIHEH
cpene, OSJEKTPOMAarHUTHBIX W TPAaBUTAMOHHBIX MOJISX
(M. IBopuuxos, U3SMHWNPAH, Mocksa). beut mpencraBieH
0030p COBPEMEHHOTO CTaTyca MCCIEIOBAaHNI MapTOHHBIX
pacrpesie/IeHH, 3aBUCAIIUX OT MOMEPEUHBIX UMITYIbCOB
B KXJI (A.Bmagumupos, Yrusepcuter PerencOypra,

Italy, Slovakia, China, Belgium, Bulgaria, and India.
Traditionally, many physicists of JINR participated in the
conference.

The reason for the constantly increasing populari-
ty of the conference relates to the fact that recent years
have brought many new experimental (RHIC, COMPASS,
LHC) and theoretical results. Many of them are relat-
ed to the hadron spin together with the primordial trans-
verse-momentum-dependent parton distributions.

The scientific programme covered a rather wide range
of spin phenomena at high and intermediate energies such
as recent experimental data on spin physics, nucleon spin
structure and GPDs, spin physics and QCD, spin physics
in the Standard Model and beyond, T-odd spin effects,
polarization and heavy ion physics, spin in gravity and
astrophysics, spin physics at NICA, future spin physics
facilities, polarimeters for high-energy polarized beams,
acceleration and storage of polarized beams, new polariza-
tion technologies and related subjects, the spintronics of
nanostructures. In particular, in connection with the had-
ron spin structure, it was reported on the calculations of the
gravitational form factors A(t), B(t) and D(t) implemented

for the first time within the light-cone QCD sum rules at
the leading order (I. Anikin, JINR).

The methods, recent results and prospects for future
BESIII experiments in the context of the hyperon spin po-
larization and CP tests (A.Patrik, University of Uppsala,
Sweden) were outlined. The polarizations of cascade
hyperons (XI0 and XI-) and their corresponding antihy-
perons were discussed due to their high sensitivity to the
mechanism of formation of hyperons (V. Abramov, IHEP,
Protvino). The COMPASS collaboration at CERN informed
on a programme of measurements of several observables
related to the fragmentation functions in Semi-Inclusive
DIS. Preliminary analysis of the latest data, obtained on
a proton target, was first presented. Also, the results ob-
tained on deuteron at large value of the energy fraction
carried by the produced hadron were reviewed (Y. Bedfer,
CEA Saclay, France). The study of the evolution of the
neutrino spin in background matter, electromagnetic and
gravitational fields (M. Dvornikov, IZMIRAN, Moscow)
was presented. The review of the status of transverse-mo-
mentum-dependent distributions (TMDs) in QCD pertur-
bation theory were given (A.Vladimirov, University of
Regensburg, Germany). Besides, a few reviews on the
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Mocksa—/lyOHa, 9—13 centsadps. MexmyHapogHas Moscow—Dubna, 9-13 September. The International Bogoliubov
Boronrobosckas korpepenus «[Ipodnemsl TeopeTndeckoit Conference “Problems of Theoretical
¥ MaTeMaTH9IeCKOU (PH3UKI» and Mathematical Physics”
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I'epmanns). Taxoke OBUTH TIPEACTAaBICHBI 0030PHI O paz-
JUYHBIX COBPEMEHHBIX AKCIIEPUMEHTAIBHBIX M TeEope-
THYECKUX pe3ysibTaTax B CIHHHOBOH (DM3MKE BBICOKHX
sHepruii (O.B. Tepses, C.B. Cemorun, C.B.Tonockokos,
A.B.T'ycbkoB u 1ip.).

VYenex koH(pepeHIH ObLT 00YCIOBIICH TOICPIKKOM
HanmonanbHOTO HCCIIEIOBATENbCKOTO SIEPHOTO YHUBEP-
curera «MUDI» u nporpamm MekAyHApOIHOTO COTPYI-
nuuectBa OMSIN «[eiizendepr—Jlannay», «boromo6os—
Wudensny u «brnoxuanes—Botpyoay.

C 9 1o 10 cenrs6pst B Mockse B MaremMaTnaeckoM HH-
cruryte uM. B. A. CrexiioBa PAH (MUPAH) u ¢ 11 mo 13
cents6ps B [Iyore B OSSN mpoxoxnna MexayHapomHas
BoromoboBckas koHpepenuus «IIpoonemvt meopemu-
yeckoll u mamemamuyeckoil @usukuy, Kotopas Oblia
nocesimena 110-eTrio co JTHS POXKIACHHS BBIJAIOIIETO-
Csl yUEHOTO — MareMaTuka W Qusmka, akanemuka PAH
u AH YCCP, nupexropa OUAU (1965-1989), ocHoBaTemnst
u niepsoro aupektopa JIT® OMAN (1956-1965) Huxonas
Hukonaesnua boronrotora (21.08.1909-13.02.1992).

Boromo6oBckas koH(pepeHus: Oblla OpraHU30BaHA
Poccuiickoit akanemuert Hayk, OObeIMHEHHBIM HMHCTH-
TYTOM SIIEPHBIX HCCIIEOBaHUM ¥ MaTeMaTHuecKuM HH-
ctutryroM uM. B.A.Crexnosa PAH. IIposenenune boro-
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JFOOOBCKOHM KOH(EPEHIIMU CTaI0 BO3MOXKHEIM Oliarojapst
¢unancoBoit mogaepxke OUSAN u Poccuiickoro ¢donma
(yHIaMEHTAIBHBIX HCCIIEIOBAHHUH.

[mmaBHBIMEH TeMamu BoOroir000BCKOW KOH(EPEHIHH
2019 . ObuIM MaTeMaThKa M HEJIMHCHHAs MeXaHUKa,
KBAaHTOBAsI TEOPHUS MO, TEOPHS IEMEHTAPHBIX YaCTHUII,
CTaTUCTUYECKasl MEXaHUKa U KUHETHKa, KBaHTOBas TeO-
pHsl KOHACHCUPOBAHHOTO COCTOSIHUSA, siepHas (U3uKa —
obmacti, B pa3BuTHe KOTOphIXx Huxkomait HwukomaeBmu
Boromno6oB BHeC QyHIaMEHTaNbHBIN BKIIAI.

B pabore koH(epeHIMM NpHHSIM ydacTue Oolee
230 yueHsIx, npeacrasisBMX benopyccuto, bonraputo,
Benukobpuranuto, ['epmanuio, I'permto, I'py3uto, Erumer,
Ucnanuto, Utanuto, Kuraii, KyOy, Mooy, MoHromuto,
[omemry, ITopryramuro, Pecmybmuky Kopeto, Poccuto,
Crnosaknio, Cepburo, CIHIA, V306ekncrtan, YKpauny,
®pannuto, Yexuro, Yunu u IBenuto. Cpenn HUX — Be-
nympie (GU3MKA M MAaTeMAaTHKH, SBILTIONIHECS KaK yUCHH-
kamu H. H. Boromo6oBa, Tak U IpeICTaBUTEISIMA MHOTHX
IIKOJ, CO3/[aHHBIX BEJIMKUM Yy4eHbIM. B koH(epeHuuu
Y4acTBOBAJIM HE TOJIBKO W3BECTHBIE 3apyOeKHbIE YUCHBIE,
HO W poccHiickrue (PM3WKH W MaTeMaTHKH, TIPEICTaBIISIB-
[IMe BeIyIIie OTEYECTBEHHBIC HAyYHBIC IICHTPHI, B TOM
gucie MUWPAH, ®U wum. I1.H.JlebeneBa PAH, WU
PAH, UTD®, Cankr-IlerepOyprcknii MHCTHTYT sizep-

present status of modern experimental and theoretical
results in the spin high-energy physics were presented
(O.Teryaev, S. Selyugin, S. Goloskokov, A. Guskov).

The success of the conference was provided by the
support of the National Research Nuclear University
(Moscow Engineering Physics Institute) and the JINR
programmes for international collaboration: Heisenberg—
Landau, Bogoliubov—Infeld and Blokhintsev—Votruba.

From 9 to 10 September in Moscow at the Steklov
Mathematical Institute of RAS (MIRAN) and from 11 to
13 September in Dubna at the Joint Institute for Nuclear
Research, the International Bogoliubov conference
“Problems of Theoretical and Mathematical Physics”
was held, which was dedicated to the 110th anniversary
of the birth of the outstanding scientist — mathemati-
cian and physicist, Academician of the Russian Academy
of Sciences and AS of the Ukrainian SSR, director of
JINR (1965-1989), founder and first director of JINR
BLTP (1956-1965) Nikolai Nikolayevich Bogoliubov
(21.08.1909-13.02.1992).

The Bogoliubov conference was organized by the
Russian Academy of Sciences, the Joint Institute for

Nuclear Research and the Steklov Mathematical Institute
of RAS, Moscow. The Bogoliubov conference was possi-
ble thanks to the financial support of JINR and the Russian
Foundation for Basic Research.

The main topics of the 2019 Bogoliubov Conference
were mathematics and nonlinear mechanics, quantum field
theory, elementary particle theory, statistical mechanics
and kinetics, quantum condensed matter theory, nuclear
physics — the areas in which N.N.Bogoliubov worked
and made a fundamental contribution.

The conference was attended by more than 230 sci-
entists from Belarus, Bulgaria, Chile, China, Cuba, the
Czech Republic, Egypt, France, Georgia, Germany, Great
Britain, Greece, Italy, the Republic of Korea, Moldova,
Mongolia, Poland, Portugal, Russia, Serbia, Slovakia,
Spain, Sweden, Ukraine, the USA and Uzbekistan. Among
them are leading physicists and mathematicians who are
both students of N.N.Bogoliubov and representatives of
many schools created by the great scientist. The well-
known foreign scientists participated in the conference.
Russian physicists and mathematicians represented lead-
ing domestic scientific centres, including the Steklov MI
RAS, Lebedev PI RAS, INR RAS, ITEP, St. Petersburg
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vot pm3mku PAH, U1 CO PAH, UDBD, OMAN, MI'Y
um. M. B.JlomonocoBa, HoBocubupckuii, Camapckuii,
CaparoBckuii ToCyJapCTBEHHbIE YHHBEPCUTETHI H Ap.
Cpemn y9acTHHKOB OBLTO MHOTO aKTHBHO PaOOTAIOIMINX
MOJIOJIbIX Y4eHBIX Kak u3 JlyOHel 1 MOCKBBI, Tak U U3
MHOTHX POCCHHCKHX U MEX/yHapOAHBIX IEHTPOB. B mpo-
rpammy KoH(pepeHmmr Boruty 30 mmeHapHBIX U 104 cek-
LIMOHHBIX JTOKJIA/IA.

9 ceHTOps B KOH(EPCHIIMOHHOM 3aje Maremaru-
geckoro WHCTUTyTa M. B.A.CrekinoBa KOoH(EPEHITUIO
otkpsun Bure-mipe3nneHT PAH akxamemux B.B.Kosmos
u pupekrop OUANM axamemux B.A.Matsees. 3arem
OBUIM TIPENCTABICHBI IICHAPHBIC MOKIANbl. AKaIeMHK
B.B.KoznoB (MockBa) MOCBATHII CBOW JOKJIAJ ITOJHHO-
MHANBHBIM 3aKOHAM COXPAHEHHSI KBAHTOBBIX CHCTEM;
uiieH-koppecnonieHT U. B. Bonosuu (Mocksa) o0cyxaan
unen H.H.BoromoOoBa B HEpaBHOBECHOW CTaTHCTHYE-
CKOM MeXaHHKE M JOCTIDKEHHS B IpobieMe HeoOpaTHMo-
ctu; I1. Dxcuep (Uexwust) pacckaszan 00 U3yUYECHHH CBONCTB
CHHTYJSIDHBIX orlepaTopoB Jlupaka ¢ 1enbra-000104eyHbI-
MU B3aumopencTBusaMy; B. 3arpednoB (Dpanmms) o0Cyx-
nan ¢opmynbsl pousBeneHuii Tporrepa—Karo mis moiy-
rpymn ['ud6ca; B.A.Ka3zakoB (®paHnius) paccMarpuBai
CBOWCTBA KOH(OPMHBIX TCOPHU B pa3HBIX H3MEPCHHSX;
A.Topckuii (MockBa) pacckazan 00 W3y4eHHH MEpecyM-
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MHPOBaHHS MHCTAHTOHOB B CTAaTCYMME CyIIepPCUMMETpHY-
HBIX Teopuit SIHra-Mmuica; K. 3apem6o (IlIBenns) npen-
CTaBWJI TOYHBIE PE3yNbTaThl B ToJorpaduueckoil ayaib-
Hocty; akagemuk B.I1.Hesnamos (CapoB) mpeacraBui
KBAaHTOBYIO MEXAHUKY CTallMOHAPHBIX COCTOSHUM YacTHI
BO BHEIIHUX CHHTYJISIPHBIX MOJISIX YEPHBIX JBIP C TOPHU30H-
TaMH COOBITHIT HYJICBOH TOJIIMHBI.

Bo Bropoii neHp KoH(epeHInH ¢ IIIeHapHBIMH JIOKJIa-
mamu BeicTymd: akagemuk 1. B. Tpemés (Mocksa) —
00 DHTPONUHU YHHUTApHBIX oneparopos, JI. Akkapau
(Mramnst) — o paciIMpeHusiX KBAaHTOBOM MEXaHUKU H
KBAaHTOBOH TEOpUM IO, KAaHOHWYECKH BBITEKAIOIINX
U3 TEOPUH OPTOTOHAIBHBIX MHOTOYJIeHOB, I.CaBBHIN

(I'peunsi) — 0 MaKCUMaJIBHO XAOTHYECKUX JMHAMHUUe-
ckux cucremax AnocoBa—Konmoroposa, E.U.3enenos
(MockBa) — 00 yBeNTHYEHHH SHTPONHU B P-aTUIECKUX

KBAaHTOBBIX KaHAJIaX.

C 11 no 13 cenrs6ps boromoOoBckast KOHpEepeHITHS
npopokuia pabory B JyoHe, B Jlaboparopuu TeopeTH-
yeckoil puzukn OUSIN, nocsieit umst H. H. Borosro6osa.
3acenanue B JlyoHe Hauanock tokiagom aupekropa OSSN
akagemuka B.A.MarseeBa o nHayunoi wmkone H.H.bo-
romoboBa B Jlyone. B crnemyromem 0030pHOM JOKJazne
akagemuk P.U.Unekaee (CapoB) pacckazaia o pabote
Hukomnas Huxonaesmua boromo6osa B POALI-BHUND D

Institute of Nuclear Physics of RAS, INP SB RAS, IHEP,
JINR, Lomonosov Moscow State University, Novosibirsk,
Samara, Saratov State Universities, etc. Among the partic-
ipants there were many actively working young scientists
from Dubna and Moscow, as well as from many Russian
and international centres. The programme of the confer-
ence included 30 plenary and 104 section reports.

On 9 September, Vice-President of the Russian Aca-
demy of Sciences Academician V. Kozlov and JINR Direc-
tor Academician V. Matveev opened the conference in the
conference hall of the Steklov Mathematical Institute of
RAS. Then plenary reports were presented. Academician
V.Kozlov (Moscow) devoted his report to the polynomi-
al conservation laws of quantum systems; Corresponding
Member 1. Volovich (Moscow) discussed the ideas of
N.N.Bogoliubov in nonequilibrium statistical mechanics
and advances in the problem of irreversibility; P.Exner
(Czech Republic) studied the properties of singular Dirac
operators with delta-shell interactions; V.Zagrebnov
(France) discussed the Trotter—Kato product formulae for
Gibbs semigroups; V.Kazakov (France) considered the
properties of conformal fishnet theory at any dimensions;
A. Gorsky (Moscow) reported on the studies of the resum-

mation of instantons in the partition function of supersym-
metric Yang—Mills theories; C.Zarembo (Sweden) pre-
sented exact results in holographic duality; Academician
V.Neznamov (Sarov) introduced the quantum mechanics
of stationary states of particles in external singular fields of
black holes with event horizons of zero thickness.

On the second day of the conference, plenary reports
were made by: Academician D.Treschev (Moscow), on
the entropy of unitary operators; L.Accardi (Italy), on
extensions of quantum mechanics and quantum field the-
ory canonically emerging from the theory of orthogonal
polynomials; G. Savvidy (Greece), on the maximally cha-
otic dynamical Anosov—Kolmogorov systems; E.Zelenov
(Moscow), on entropy gain in p-adic quantum channels.

From 11 to 13 September, the Bogoliubov conference
continued its work in Dubna, at the JINR Laboratory of
Theoretical Physics, named after N.N.Bogoliubov. The
conference in Dubna began with a report of JINR Director
Academician V.Matveev about the scientific school of
N.N.Bogoliubov in Dubna. In the next review report,
Academician R.Ilkaev (Sarov) spoke about Bogoliubov’s
work in the RENC-ARSRIEPh in the 50s of the 20th cen-
tury. In plenary reports of this working day of the con-
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B 50-x . XX B. B mieHapHBIX AOKIagax 3TOro pabdode-
ro aHsi kKoHpepenuun aupekrop JITO OUSAN unen-kop-
pectiongent PAH JI. . Ka3akos obcyxnan R-onepaunio
Boromo6oBa B HenepeHOpMHIpYeMBIX Teopusix, 1. 5. Ape-
¢reBa (MockBa) pacckazana 00 u3yueHuu ronorpaduue-
CKUX IPUHIIMIIOB B HENEPTYpOATHBHBIX METO/aX HCClie-
JIOBaHMSI KBAHTOBO-TIOJIEBBIX T€OpHi, B yacTHOCTH, KX/I,
Y. Bait (Kurait) paccmarpuBan gedopmanuy 1 yIpasisiio-
mue koromonioruu O-oneparopoB U MX MPUMEHEHHE JUIS
orucaHus JeopManuii KOCOCHMMETPHUYHBIX F-MaTpuil,
B. 1o6peB (Bonrapust) npencTaBui KOHCTPYKIIHIO MHOTO-
NapaMeTPUUECKOro KBaHTOBOTO MPOCTPAHCTBA-BPEMEHH
MUHKOBCKOTO ¥ KBAaHTOBOI Hepapxuu MakcBeiia.

Ha crnemyrommii neHb ¢ MJICHApHBIMH JIOKJIAIAMH
BBICTYNWIIH akajgeMuk B. A.Py6akoB (MockBa) — 0 Koc-
MOJIOTHUECKHMX PEIICHUSIX OTCKOKOM M reHe3ucom, . Kop-
yemckui (PpaHnms) — 00 SHEPreTHIECKUX KOPPEIISIHIX
Ha «xoH(pOpMHOM Kosuaiinepe», K.I. Yersipkun (I'epma-
HUSI) — O TOCJEJHUX MCCIIEOBaHUSIX MHOTOIETICBOM
peHopManu3anroHHoH rpynnsl B KX/, uneH-koppecnoH-
nent PAH B. C. ®agun (HoBocubupck) — o craryce ypas-
Henust bamunkoro—®agnna—KypaeBa—JlumaroBa u mpoo6-
nemax B ero npumenenuu, C.JlepkaueB (Cankr-Ilerep-
Oypr) — O pa3jeNeHuH IEepPEeMEHHBIX W KOppelsTopax
Bacco—/lukcona B AByMEpHOHl ceTOYHOH KOH(OPMHOMN
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teopuu noist, B. I1. Cnupunonos ([lyona) — o cymnepkoH-
(hopMHBIX MHAEKCAX, AyalbHOCTH 3aiibepra m MCIONB30-
BaHMU CIIEIMANBHBIX (QYHKIMH B CyTIepKOH(MOPMHBIX TEO-
pHSIX.

B mieHapHBIX JOKNanax, CAENAHHBIX B IOCIEAHUH
neHb boromobosekoii koH(pepennuu, C.Pnax (Pecmy0-
nuka Kopest) paccMoTpes ANHAMUKY 9proJi3ainy B cadbo
HEMHTErPUPYEMbIX CHCTEMaX MHOTHX Tell Ha IPUMEpE JIU-
Hammdgeckoro crekia, H. M. ITnakuma (yOHa) obcyxman
CBEPXITPOBOIMMOCTB B 3JIEKTPOHHBIX CHCTEMaxX C CHUIIbHbI-
mMu KoppersinusiMu, B.1.3axapoB (Mocksa) npopemMoH-
CTPUPOBAJ TPOSBICHHUS KBAaHTOBBIX AaHOMAJIWH B KBaH-
TOBOM CTAaTUCTHYECKOM MEXaHUKE, YIEH-KOPPECHOHIEHT
PAH [I. C.TopOyHoB (MockBa) paccka3ayi 0 COBPEMEHHOM
craryce HHQIAIHMOHHOH Teopun, . booc (Mocksa) o0cy-
I oaxof, 3G (eKTUBHON TeOpHUN B BBIXOZE 32 MPEICIHI
CranpaptHoii mozaenu, P.H.®ayctoB (MockBa) paccmo-
Tpea CBOWCTBA TSDKEIBIX OAPHOHOB B PENSTHBUCTCKOM
KBapKOBOW MOJIEJIH.

CekIMOHHBIC 3aceiaHus TPOXOIUIIN MO OTICIbHBIM
Hay4YHbIM HAIrpaBJICHHUsSM, TECHO CBSI3aHHBIM C Hay4YHOH
nesrenpaocthio H. H. Boromro6osa.

B noxmagmax cekmum «Maremarnka M HeJIWHEHHas
MEXaHHUKa», TPEJCTaBICHHbIX B OCHOBHOM B Mockae,
o0cyxianucy OOTromoO0BCKHE MHKPOCKOIIMYECKHE pe-

ference, Director of the JINR Laboratory of Theoretical
Physics RAS Corresponding Member D.Kazakov dis-
cussed the Bogoliubov R-operation in non-renormaliz-
able theories; I.Aref’eva (Moscow) presented research
on holography for nonperturbative study of quantum
field theories, in particular, QCD; C.Bai (China) exam-
ined deformations and their controlling cohomologies of
O-operators and their application for describing deforma-
tions of skew-symmetric r-matrices; V. Dobrev (Bulgaria)
presented the construction of a multiparameter quantum
Minkowski space-time and quantum Maxwell hierarchy.
The next day plenary reports were made by: Acade-
mician V.Rubakov (Moscow), towards bouncing and
Genesis cosmologies; G.Korchemsky (France), about
energy correlations at “conformal collider”; K. Chetyrkin
(Germany), on the latest studies on the multiloop renor-
malization group in QCD; RAS Corresponding Member
V.Fadin (Novosibirsk), on the status of the Balitsky—
Fadin—Kuraev-Lipatov equation and problems in its appli-
cation; S. Derkachev (St. Petersburg), on the separation of
variables and Basso—Dixon correlators in two-dimension-
al conformal field fishnet theory; V.Spiridonov (Dubna),

on superconformal indices, Seiberg duality and the use of
special functions in superconformal theories.

In plenary lectures on the last day of the Bogoliubov
conference, S.Flah (Republic of Korea) examined the
dynamics of ergodization in weakly nonintegrable ma-
ny-body systems using dynamic glass as an example;
N. Plakida (Dubna) discussed superconductivity in electron
systems with strong correlations; V.Zakharov (Moscow)
demonstrated the manifestations of quantum anomalies
in quantum statistical mechanics; RAS Corresponding
Member D. Gorbunov (Moscow) spoke about the current
status of inflationary theory; E. Boos (Moscow) discussed
the approach of an effective theory to beyond the Standard
Model; R. Faustov (Moscow) considered the properties of
heavy baryons in the relativistic quark model.

Sectional sessions were held in separate scientific ar-
eas, closely related to the scientific activity of N.N.Bogo-
liubov.

The reports of the section “Mathematics and nonlin-
ear mechanics”, presented mainly in Moscow, discussed
the Bogoliubov microscopic solutions of the Boltzmann—
Enskog kinetic equation, the correlation functions of in-
tegrable models, the connection of super-Yangians and
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IICHNST KHHETHYECKOTO ypaBHEHUs bonpiMaHa—JHCKOTA,
KOPpEJSIIMOHHBIE (DYHKIUH HMHTEPUPYEMBIX MOJielei,
CBSI3b CYIEPSIHI'MAaHOB C CynepaireOpaMu KBaHTOBBIX Iie-
TeJb, MAaKPOCKOTTMYECKas JabHOICHCTBYIOMIAs THHAMUKA
(epMHOHOB M KBaHTOBBIX CIIMHOB Ha PEIIETKE, aCHEKThI
COBPEMEHHBIX aJIre0panvyeckux NpelCcTaBIeHUd U (ak-
TOpHAsI CTPYKTypa KBaHTOBBIX WHTETPUPYEMBIX MHOTOYA-
CTHYHBIX MOJIENIEH, COBpEeMEHHBIE TPOOIEMBI B TPaBHUTa-
L[M, HEPaBHOBECHAs AByMepHas Teopusi FOkaBbl Ha GoHe
CHJIBHBIX CKaJISIPHBIX BOJIH, HETMHENHOE B3aUMOJIEHCTBUE
CHIIBHBIX TPAaBUTAIIMOHHBIX W AIIEKTPOMATHUTHBIX BOJH
pacuupsitoieiicss BeeneHHOM, CBOMCTBa BpalarolUXCs
YepHBIX JIBIp, cBoMcTBa cTpykTyp JIu—Ilyaccona, xocmo-
JIOTHYECKHE MOJIENN ¢ wieHamu ['aycca—boHHE 1 HEeMUHU-
MaJIbHO CBS3aHHBIMHU CKAJIIPHBIMH HOJSIMA U JIP.

Ha cexnun «KBaHTOBast Teopus Moist U TeOpHUs de-
MEHTapHBIX YaCTHUI MOAPOOHO PacCMaTPHUBAJIICH BOIIPO-
¢l audpaxnronHoro paccesaus B KX/I, mouck cetnoit
TEMHOH MaTepuu Ha YCKOPHUTENSAX, COCTaBHas MOEIb
Xwurrca v reHepanusi aCHMMETPHH OapHOHOB, JIETKHE CKa-
nsapel B NMSSM, mumkeT-Koppessiiinyd B MHOTOCTPYHHBIX
npoiieccax B pemxeBckoM npenesie KX/I, 6oromro60oBckuii
KOMIIEHCAllMOHHBIA 1oaxo U 3P QeKTHBHbBIC B3aUMOJICH-
ctBust B CranmaptHod momenu, cxema NSVZ B Heale-
JIEBBIX CYNEPCHMMETPUYHBIX KaTHOPOBOYHBIX TEOPHUSX,
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MIPEOJOJICHNE JIBYXIICTIIEBOrO Oapbepa Juisi 0000IIeHHO-
ro merona cokpamenus [BP, mpeoOpaszoBanus Jlanmay—
XanatHukoBa—®panKkyHa U 3arajka 4eTHbIX JA3€Ta-3Ha-
YeHUH, HapyleHue KOHPOPMHOM cumMmerpun B Oe3mac-
coBbIX aHanmuTHueckux PT-Boipakennsx anst D-dynkium
AJuiepa W TpaBuiIa MOJSPU3OBAHHOW CyMMBI BhépkeHa,
TEXHHKa OOpe3aHusi YETBHIPEXMETIEBBIX 0e3MacCOBBIX
MIPONAraTopoB, HUIHITHYECKUE [NIaBHBIE HHTETPAIIbI B HE-
penstuuctckoil KX/, cymmupoBaHME KOJUIMHEAPHBIX
orepaTopHbIX pasnoxeHuit B N =4 cynepcuMMeTpudIHO
Teopuu AHra-Muuica u ap.

OCHOBHBIMHU paccMaTPUBAEMBIMH BOIIPOCAMH Ha CEK-
oun «CraTuctrueckas MCXaHWKa, KHHCTHKA U KBAHTOBAs
TEopusi KOH/ICHCHPOBAHHOI'O BEILIECTBa» OBUIM TOIMOJIOIU-
YECKUE U TeOMETPUUYECKUE KBAHTOBBIE SIBICHHS B HAHO-
ApPXUTEKTypax IOIYIPOBOJHUKOB U CBEPXIIPOBOIHHUKOB,
merox Xaprpu—®Poka—boromoboBa B Teopun 003e-KOH-
JICHCUPOBAaHHBIX CHCTEM, PE30HAHCHBIE OCOOCHHOCTH
JOKO3E(COHOBCKUX KOHTAKTOB CBEPXIIPOBOTHHK—(Eppo-
MAarH€TUK—CBEPXIIPOBOJHUK, KIIACCUYCCKHUE U KBAHTOBLIC
KPUCTAJUIMYECKUE pajay’KHbIE MIPOLECCHI, BPEMEHHAs IBO-
JIONHMST OTKPBITBIX HEPAaBHOBECHBIX CHCTEM M HeoOpaTu-
MOCTb, @aHOMAJIbHBIN CKEHIIMHT B SIBJICHUSX TypOyJIeHTHO-
CTH, KBAHTOBBIE KOPPEJALNH B KBa3UOJHOPOTHON MaKpo-
MOJIEKYJISIPHOM IETIN ¢ OTHOBUOPOHHBIM BO30YKICHUEM.

quantum loop superalgebras, macroscopic long-range dy-
namics of fermions and quantum spins on a lattice, aspects
of current algebra representations and factorized structure
of quantum integrable many-particle models, modern
problems in gravity, out-of-equilibrium two-dimensional
Yukawa theory in a strong scalar wave background, non-
linear interaction of strong gravitational and electromag-
netic waves of the expanding universe, the properties of
rotating black holes, the properties of the Lie—Poisson
structures, cosmological model with the Gauss—Bonnet
term and non-minimally coupled scalar fields, etc.

The section “Quantum field theory and elementary
particle theory” addressed in detail the issues of diffrac-
tion scattering in QCD, the search for light dark matter
on accelerators, the Higgs composite model and the gen-
eration of baryon asymmetry, light scalars in NMSSM,
dijet correlation in multijet processes in the Regge limit
of QCD, Bogoliubov compensation approach and effec-
tive interactions in the Standard Model, NSVZ scheme in
non-Abelian supersymmetric gauge theories, nonleptonic
decays of doubly charmed baryons, Landau—Khalatnikov—
Fradkin transformations and the mystery of even zeta-val-
ues in Euclidean mass correlators, conformal symmetry

breaking in massless analytic PT expressions for the Adler
D-function and the Bjorken polarized sum rule, cut-off
technique for four-loop massless propagators, elliptic
principal integrals in nonrelativistic QCD, collinear OPE
in N =4 supersymmetric Yang—Mills theory, etc.

The main topics addressed in the section “Statistical
mechanics, kinetics and quantum theory of condensed
matter” were topology- and geometry-driven quantum
phenomena in nanoarchitectures of semiconductors and
superconductors, the Hartree-Fock—Bogoliubov method
in the theory of Bose-condensed systems, resonance fea-
tures of superconductor—ferromagnet Josephson junctions,
classical and quantum crystall rainbow processes, time
evolution of open nonequilibrium systems and irrevers-
ibility, anomalous scaling in the turbulence phenomena,
and quantum correlation in a quasihomogeneous macro-
molecular chains with single-vibronic excitation.

The section “Nuclear physics” discussed the Bohr—
Sommerfeld quantization rule in the case of decreasing
power potential, resonances in the Friedrichs—Faddeev
model, proton charge radius and Rydberg constant from
HD + spectroscopy, confinement-induced resonances
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Ha cexmun «Snepnas ¢usnka» o6CyXmaanoch Impa-
BUJIO KBaHTOBaHHSA bopa—3ommepdensma B ciaydae ma-
JIOr0 TIOTEHNMalla, PE30HAHChl B Mojenu Dpuapuxca—
®danneeBa, paauyc 3apsia OIpOTOHA M NOCTOsiHHAs Pun-
6epra n3 cnekrpockornu HD+, pe3oHaHCHI, BRI3BaHHEBIE
KoH(afHMEHTOM, B MABYXIIEHTPOBOH 3amgade, CHCTEMBI
Ban-nep-Baanbca ans Tpex ten u 1p.

Boromo6oBckas xondepernusa 2019 1. mokazana co-
XpaHEHHE HAy4YHBIX Tpagunuil, 3amoxeHHbIX Huxomaem
Hukomaesnuem boronro60BsIM, B MEPOBOM Hay9IHOM CO-
o0IecTBe.

Bonee mogpoGHyto nHpopMannio o KOHPEPEHINH U
MaTepHaJIbl JOKIJIAI0B MOXKHO HaiTh Ha caiire: http://theor.
jinr.ru/~bog2019/. Tpynsl KoH(pepeHIUH OyayT H3IAHBI
B xKypHaie DUAS.

/1. 1. Kazakos

CONFERENCES. MEETINGS

B Jlaboparopuu Teopetrueckoit ¢pusuku um. H. H. bo-
romoboBa ¢ 16 mo 19 centsa0ps mpoxoanio 2-e Mexmy-
HapoaHoe coBellanue «Teopua adponnoii mamepuu npu
IKcmpemanvHulx ycnoguaxy. Kak u paHee, OHO HMEIO
XapakTep BCTpedn OONbIION paboueil rpymmbl TeopeTH-
KOB U3 Pa3HBIX CTPaH, BEAYIINX UCCIEJOBAHNS B 00IaCTH
CBOMCTB aJpOHHOM MaTepHUU IPU BBICOKMX IUIOTHOCTSX
SHEPTruM U OAPUOHHOTO 3aps/a, CBEPXCHIBHBIX EKTPO-
MarauTHbIX mmonsix. st OMSIN sta odueHb BakHAsl M MH-
TepecHast 001acTh TeOpEeTHIECKON (PU3UKH MMeeT 0coboe
3HAQUCHNE B CBSI3M C OKCIIEPUMEHTAIBHBIM MeETalpoeK-
ToM NICA B obnmactu GU3UKH PENATHBUCTCKUAX TSKEIBIX
MOHOB.

B coBemanmm npuHATIO0 ydactre okoio 80 4ermoBexk,
BKITIouasi Oomee 50 ydacTHWKOB W3 ABCTpuH, Bemmko-
Oputannu, lepmanmn, Wrammm, Monrommu, [lombmm,

Jy6Ha, 16-19 centsiopsi. YuacTHUKH 2-T0 MeKTyHApOIHOTO

copemanus «Teopust aipoHHON MaTepuu MPU SKCTPEMATIBHBIX YCIOBHUSIX)»

Dubna, 16-19 September. The participants of the 2nd international workshop
“Theory of Hadronic Matter under Extreme Conditions”

caused in two-centre problem, the Van der Waals three-
bodies systems, etc.

The 2019 Bogoliubov Conference showed the preser-
vation of the scientific traditions laid down by N.N.Bogo-
liubov in the world scientific community.

More detailed information about the conference and
report files can be found on the website: http://theor.jinr.
ru/~bog2019/. The proceedings of the conference will be
published in the journal “Particles and Nuclei”.

D. Kazakov

The 2nd international workshop within the JINR
project “Theory of Hadronic Matter under Extreme
Conditions” was held on 16-19 September at the
Bogoliubov Laboratory of Theoretical Physics. As before,
the workshop had the character of a meeting of a large
working group of theoreticians from many countries carry-
ing out research of the properties of hadronic matter under
high energy and baryonic charge densities and super-strong
electromagnetic fields. This highly interesting field of the-
oretical physics is particularly important for JINR in view




KOH®EPEHLIMW. COBELLAHNA

CnoBakunu, @pannym, Ykpanasl, FOxu0#t Adpukn, Amo-
HUM, psila POCCHHCKMX HHCTHTYTOB U YHHUBEPCHTETOB
My, Criery, noBs, UTO®, MUDU, ITUAD, ABIY,
Wpxyrckuit HI] PAH).

I'maBHast nenb cepun COBELIAHWM, Kak M IPOEKTa
B IIEJIOM, COCTOMT B KOMIIJIEKCHOM Pa3BUTHH IIMPOKOTO
CIIEKTPa TEOPETUIECKUX METOJOB UCCIIEJOBAHNUS TOPSTUEH
IUIOTHOM aJpOHHON Marepun (KMHETHYECKHEe W CTaTH-
CTUYECKNE MOJIENHN, TUAPOIUHAMUUECKOE MPHOIIKEHNUE,
pemerounsle U QyHKIFOHANBEHBIE MeToasl KX /I, addex-
TUBHBIE MOJIENH, ToylorpadMIecKuii MOAXO U JAp.) U UX
MIPUMEHEHNN K 3a/1a4aM (HU3UKH PEITATUBUCTCKUX HOHOB
1 acTpodu3uKH. Becero B xoze coemanus ObIIO CACTAHO
oxoio 50 mosyJacoBBIX JOKJIAIO0B, BKIIIOYAs IBa 0030pa
9KCTIEPUMEHTANIBHBIX pe3ynabratoB. B ¢okyce coserma-
HUSL OBUIM WCCIIEIOBAaHMS CBOMCTB IIOTHOH aJpOHHOMN
MaTepuy 4YMCIEHHBIMU MeTopaMmu pemerouHoid KX/ u
(YHKIMOHATRHON PEHOPMTPYNIEI, HaOmIomaeMble Cref-
CTBHSl 3aBUXPEHHOCTH AJPOHHOM MaTepuu M CHIIBHBIX
3NIEKTPOMATHUTHBIX MTOJIEH, MEXaHU3MBI JIeKOH(aliHMEeHTa
U BOCCTaHOBNECHHA KupanbHOH U,(1) cummerpun, xom-
IUIEKCHOE MOJEIMPOBAHUE CTOJIKHOBEHMH PEISTUBUCT-
CKHUX TSKEJIbIX HOHOB B KMHETHYECKUX, CTATUCTUYECKUX
U THAPOTMHAMHYECKHX MTOAXO0JaX.

CONFERENCES. MEETINGS

3akpbiBas coemanue, mpodeccop Mopr Ajixenns
(SUBATECH, ®panmnus) nomuepkHyn: «CoBelianus He
OPTaHM3YIOTCS CaMH 110 ce0e, Hy KHbI JIIO/IN, KOTOPBIE 3Ha-
0T, KOTO HYXKHO coOpaTh BMECTE, JIFOIH, KOTOPBIE MTpuIIa-
TafoT YCHUIIHNS, YTOOBI BCE MPOILIO ycrenrHo». CoBenanus
10 TEOPUH aqPOHHON Martepuu B JlyOHE OpraHu3yroTcs
yCHIHSIMH OOJBIION MEXTyHapOAHONW KOMaH/bl TEOPETH-
KOB, HAaKOTIMBIINX MHOTOJIETHUH OIIBIT HAy4YHOTO COTPY.-
HUYECTBA M yJacTByIOmuUX B mpoekte OUAUN no Teopun
aJpOHHON MaTepuu, KOTOPBIH pa3BUBAETCA B TECHOU KO-
ONepaluy C aHAJOIMYHON €BpONEMCKON HMHHULHMATUBOU
THOR («Theory of hot matter and relativistic heavy-ion
collisions») eBpomeiickoit mporpammbl COST (European
Cooperation in Science and Technology).

CoBemanne Obuto moxpnepxano JIT® B pamkax
Tembl «Teopust QyHIaMEHTATBHBIX B3aUMOACHUCTBHUID
u tpanTtoM aupexrmu OUAU. IMogpoOuas nHbopManms
0 COBEIIaHWHW JOCTymHa Ha caite https://indico.jinr.ru/
event/834/.

of the experimental megascience project NICA in the field
of relativistic heavy ion physics.

About 80 scientists participated in the workhop, in-
cluding more than 50 participants from Austria, France,
Germany, Japan, Italy, Mongolia, Poland, Slovakia, South
Africa, Ukraine, United Kingdom and several Russian
research centres (MSU, SPbSU, IHEP Moscow, ITEP
Moscow, PNPI Gatchina, FEFU Vladivostok, and Irkutsk
Research Centre of RAS).

The main goal of the meetings within the project was
the comprehensive development of a wide spectrum of
theoretical methods for studying hot and dense hadronic
matter (kinetic and statistical models, hydrodynamical ap-
proaches, lattice and functional methods in QCD, effective
models, holographic approach) and their application to the
problems of relativistic heavy-ion physics and astrophys-
ics. About 50 thirty-minute talks, including two reviews
of the experimental results, were given during the four
working days of the meeting. The programme was focused
on properties of dense matter within the lattice QCD and
functional renormalization group approaches, observable
signals of vorticity and strong electromagnetic fields in
heavy-ion collisions, mechanisms of deconfinement and

restoration of chiral U,(1) symmetry, complex modeling
of heavy ion collisions in combined statistical, kinetic and
hydrodynamical approaches.

In his closing talk, Professor J. Aichelin (SUBATECH,
France) noted that “the workshops are not organized by
themselves, they need people knowing who should be
brought together, and people who work hard to make the
meeting successful”. Dubna meetings on the theory of ha-
dronic matter are organized by a large international team
of theoreticians who have been working together for many
years. At the present time, they are collaborating with-
in the Dubna project “Theory of Hadronic Matter under
Extreme Conditions” which is developing in close cooper-
ation with a very similar European action THOR (“Theory
of hot matter and relativistic heavy-ion collisions”) within
the programme COST (European Cooperation in Science
and Technology).

The workshop was supported by BLTP within the
theme “Theory of fundamental interactions” and by
the grant of JINR Directorate. Detailed information is
available on the workshop website https://indico.jinr.ru/
event/834/.
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C 22 wmions mo 2 aBrycra B JloMe MeXIyHapOIHBIX
cosemannit OSSN mpoxoanna ['enbMronbIieBcKast Mex-
IyHaponHas 1mkona «Keanmoeasa ¢puzuka npedenvnuix
COCMOAHUI: OM CUTIbHBIX NOJEH 00 MANCENbIX Keap-
koeé». B Heil yuacTBoBanmm okoio 90 wemoBek m3 Apme-
Huu, bonrapun, I'epmanun, Unnuu, Upana, Uranun, Ka-
3axcraHa, Kuras, [Tonsmun, Poccun, Pymbinun, Xopeatuu
n Ynmu.

IIpoexTsl ['€bMIonbLIEeBCKON MEXIyHAPOIHOM KO-
7l monaepykuBaoTcsi copmectHo OUAN m meHTpamun
Tenmpmronsiia, B ToM unciie FZ Juelich, GSI Darmstadt,
DESY Hamburg, HZ Dresden-Rossendorf n KIT Karls-

- .
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ruhe. Iloanmepskka KOHKPETHBIX IIKOJ OCYIIECTBISETCS
B COOTBETCTBUU C MHTepecamu LeHTpoB. [1Ikone «KBanTo-
Basi (hn3MKa MpeNesIbHBIX COCTOSIHUI: OT CHIIbHBIX TOJIEH
JIO TSDKEITBIX KBApKOB» (DMHAHCOBYIO MOJJICPIKKY OKa3alld
uentpsl B fOnmuxe, Jlapmmranre, Poccennopde u OUSIN.

B nporpamMmy IIKOJIBI BXOAWIIN CIIEAYIONIME HAIpaB-
nenust: ¢pusuka ¢ueiiBopoB u CP-napymenne, ¢pusmka 3a
npenenamu CrannapTHOi MozenH, 3G deKkTuBHbIC TEOPUH
U MOIeNH B (PH3MKE TSHKENBIX KBAapKOB, D-aapoHBI M HX
pacmansl, prusuka TOn-KBapKoB, XYZ-COCTOSHHUS, CUITHHEIC
monst KO/, ¢m3nka BRICOKOMHTEHCHBHOM IIIa3MbI, MPO-

Jy6na, 22 wromnst — 2 aBrycra. OpranusaTopsl U CIyIIaTenn [ enbMroabueBCKoi
MEXIyHapogHOH mKoubl «KBaHTOBas (U3KMKaA NPEENBHBIX COCTOSHHIA: OT CHIIBHBIX TI0JICHT 10 TSHKEIIBIX KBAPKOB»

Dubna, 22 July — 2 August. Organizers and participants of the Helmholtz international school
“Quantum Field Theory at the Limits: From Strong Fields to Heavy Quarks”

The Helmholtz international school “Quantum Field
Theory at the Limits: From Strong Fields to Heavy
Quarks” was held in the International Conference Hall
from 22 July to 2 August. About 90 scientists from Arme-
nia, Bulgaria, Chile, China, Croatia, Germany, India, Iran,
Italy, Kazakhstan, Poland, Romania, and Russia took part
in the event.

The projects of the Helmholtz international school
are jointly supported by JINR and the Helmholtz centres,
including FZ Jilich, GSI Darmstadt, DESY Hamburg,
HZ Dresden-Rossendorf and KIT Karlsruhe. Under this
project, responsibilities for specific schools are divided
according to the interests of the centres. For the school
“Quantum Field Theory at the Limits: From Strong Fields

to Heavy Quarks”, financial support was provided by
Julich, Darmstadt, Rossendorf and JINR.

The programme of the school covered the following
topics: flavor physics and CP violation, physics beyond the
Standard Model, effective theories and models in heavy
quark physics, b hadrons and their decays, top quark phys-
ics, XYZ states, strong-field QED, high-intensity plasma
physics, production and transport of heavy flavors in nu-
clear collisions.

The school included 38 hours of lectures and 12
seminars. Twenty-one lecturers from leading institutes of
Germany, Italy, Japan, Kazakhstan, and Russia were in-
vited for this purpose. Participants of the school present-
ed 9 reports. The best reports were chosen by a jury of
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M3BOJICTBO U TPAHCIIOPTUPOBKA TSKEINBIX (PIeHBOPOB IPH
AZICPHBIX CTOJIKHOBEHHSAX.

Bcero 6buto mpounTano 38 4acoB JEKIUH MO Tema-
THKE IIKOJIBI, Oonee 20 MPUITIALIEHHBIX JIEKTOPOB U3 Be-
OyUMX WMHCTUTYTOB Ilepmanuu, Wrammm, Kaszaxcrana,
Poccun u Snonuu nposenu 12 cemMuHapckux 3aHATHIL. B
CBOIO OY€pe/Ib, YUACTHUKU LIKOJIBI IPECTABIIN 9 YCTHBIX
JIOKJIIaI0B. 25 HayuHbIX coTpyaHukoB OUSN ouenuBanu
nX pabOTHI M BEIOMpaIH JIydmie JoKiIa sl Jlekuuu u no-
KIIAJbl JOCTYIHBI Ha caiite mkomisl https://indico.jinr.ru/
event/797/page/11. Marepuansl MIKOJIBI OyIyT OITyOIHKO-
BaHBI B CIIEIIHAIEHOM BBITyCKe kypHana Particles.

Y9acTHUKH IIKOJTBI TOOBIBATN Ha IKCKypcuu B JIabo-
paropuu sipepHbIx peakuuid. K. I'mkan u B. Cemun cuena-
JIU MHTEepecHBIN 0030p HOoBoro yckoputesns J{1[-280.

[lIkoma mpouuta B TPagUIMOHHO JpPY>KECTBEHHOU
armoc(epe, MO3BOJIMIIA €€ YYAaCTHHUKAM IT03HAKOMUTHCS
C KOJUIETaMM U BEIYLIMMH YUYCHBIMHM U3 Pa3HBIX CTpaH,
00CYINTb PE3yNbTaThl CBOMX HCCIIEJOBAaHUN U Ha4aTh CO-
BMECTHBIE pabOTHI.

Jlextop n3 Yuusepcutera Hanonm II. Cantopennu
BBICTYIIHJI C UAEEH yUpeuTh TIP3 AJIs JTyUIIero y4acTHH-
Ka IIKOJIBI (KOTOPOTO OMPENEeNIUT TPyIIa JIEKTOPOB U Op-
TaHU3aTOPOB), YTOOBI MOOLIPSATH U CTUMYJIHPOBATH ydacT-

- .
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HUKOB. OPrKOMUTETOM OBIIO PEIICHO BPYy4aTh JUMIOMbI
JTy4lIeMy y4aCTHHUKY, HAUMHAS CO CICAYIOIIEH IIKOIBI.

B wutone Ha 6a3e otmeixa «Bonra»y OWSUN npoxommn
26- ce30H 00pa3oBaTeIbLHOTO NpoeKTa «/IemHsan wiko-
J1a», B paMKax KOToporo B 4-i pa3 padorana «MacTepckas
¢busukn ,,105-i anmemMeHT “», oprann3zoBannas Y HII OV
npu nomom OMYC u corpyaaukoB UuctutyTa. Paccun-
TaHHast Ha 31 JieHb MII0THAs PpOoTrpaMMa IITKOJIBI BKITIoUasia
36 mMacTepckux, Ha kotopbie B 2019 1. mpuexasio 6osee mo-
JyTOpa THICSY YEIIOBEK.

OcHoBHas 3aga4a mMactepckoi ¢usnkm «105-i ame-
MEHT» — 3HAKOMCTBO YYaCTHHKOB, CTYICHTOB (hu3nde-
CKUX (PaKyJBTETOB BY30B, C Pa3HBIMH HAIpPaBICHUSIMHU
¢usukn B OMSUN, nonymsapu3anus AOCTIDKSHUH M TIPO-
extoB MHCTHTYTA. DTO M MEKTOPUI OT BEAYIIUX YICHBIX
u cnenuaiuctoB naboparopuit OUSUN, m sKcKypcun.
[IpaxTrdeckue 3amanus B naboparopusx MHCTHTyTa 1MO-
3BOJIMJIM YYACTHUKAM «IPHUKOCHYTHCS K Hayke» B OyK-
BaJIbHOM CMBICIIE.

Kpome Toro, naboparopuu u My3eil HayKH U TEXHH-
ku OMSAUN npunsim B 2019 1. oxono 300 npencraBure-
JIel ApYrux MacTepCKUX WIKOJbL: «AcTporeoy, «MenOy,
«T'eorpex», «lllkona HaydHOH *)ypHamucTUKmy. Kaxngas
IKCKYPCHS, KaKJasi JCKIHs I YIaCTHHKOB BCEU IIKO-

25 JINR researchers. The lectures and reports are avail-
able on the website of the school https://indico.jinr.ru/
event/797/page/11. It is planned that the proceedings
of the school will be published in a special issue of the
“Particles” journal.

The participants of the school took an excursion to
the Flerov Laboratory of Nuclear Reactions. K. Gikal and
V.Semin guided a fascinating tour around a new acceler-
ator DC-280.

Following the tradition, the school was held in a
friendly atmosphere, allowed its participants to meet their
colleagues and leading scientists of the field from various
countries, to discuss results of their research, and to launch
joint projects.

At the end of the school, a lecturer from Napoli
University P.Santorelli suggested to establish a special
prize to the best participant to encourage and stimulate
participants of school events. A group of lecturers and
organizers will choose the winner. Starting from the next
school, the Organizing Committee will award certificates
to the most active participants.

In July the 26th season of the Summer School educa-
tional project was held at the Volga recreation facility of
the Joint Institute for Nuclear Research, within the frame-
work of which the physics workshop “Element 105 was
organized for the fourth time, by JINR UC with the help of
AYSS and Institute staff. The solid 31-day programme of
the school included 36 workshops, to which more than one
and half thousand people came this year.

The main task of the physics workshop “Element
105 is to introduce participants, students of physics de-
partments of universities, to different areas of physics at
JINR, to popularize the achievements and projects of the
Institute. The workshop also offered lectures from the
leading scientists and specialists of JINR laboratories and
excursions. The practical tasks in the laboratories of the
Institute allowed the participants to “touch science” li-
terally.

In addition, the JINR laboratories and the Museum of
Science and Technology received in 2019 about 300 rep-
resentatives of other workshops of the school: Astrogeo,
MedO, Geotrek, and the School of Scientific Journalism.
Each excursion, each lecture for participants of the entire
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JIBI — DTO TAKXE CPEACTBO NPUBJICUCHUS MOJOABIX Ta-
JIAHTJIMBBIX CHICHUAJIMCTOB B HAYTHOC COO6H.[CCTBO.

C 4 mo 17 aBrycra B JloMe MEXIYHapOIHBIX COBE-
mannii OVAN npoxonuna ['enbMrombIieBcKast MexIyHa-
ponHas neTHss mkona «Kocmonozus, cmpynsl u nosas
¢uzukar, oprannzoBannas JIT® um. H.H.Boromobosa
B pamkax nporpammbl DIAS-TH npu ¢unancoBoii mon-
nepxke OVSN n renbMrofbpIieBCKuX MeHTpoB [ epmannn
B Kapncpy» u [pesnene-Poccennopde.

OtkpeiBas mkoiy, J. brnamke (Yauepcurer Bpor-
naBa u JIT® OUSAN) pacckaszan o corpynnundectse JITD
OUAN n niertpos uM. I. ['enpmromsia B 'epmanm B opra-
HU3aIIUN MEXTyHapOIHBIX JICTHUX IIKOI B JlyOHe.

Hayunasi mporpamma IIKOJIbI ObIIa MOCBSIIEHA CO-
BpemenHoi kocmosorun. 1. Topoynor (MM PAH) mpo-
YUTaJl BBOTHBIC JIEKIIMA O TEOPHH Tropstdero boipiroro

- .
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B3pBIBa M OapmoreHesnce B panHedl Bcemennoii. Kpome
TOTO, OH CcJliena 0030p CYIIECTBYIOIIMX MOENEH TeM-
Hoi Marepuu. O TIOMCKE JIeTKOH TEeMHOW MaTepuu B JKC-
nepumerte NA64 pacckazan H. Kpacaukos (VIS PAH).
B nexnmsax A.Buxmana (FZU, IIpara) Taxke paccmarpu-
Bajlach «TEMHasi CTOpOHa» BceneHHol: TeMHast Matepus U
TeMHas sHeprus. bputa mpeacraBieHa Kak UCTOPHUS TPO-
OJIeMBI KOCMOJIOTHYECKOW MTOCTOSIHHOW, TaK W COBPEMEH-
HbIC HAOMIOaTeNIbHBIC JAHHBIC, PACCMOTPEHA CBSI3b TEM-
HOHM 9HEPTuM C KBAaHTOBBIMHU (uyKTyarusiMu. Hexotopsle
W3BECTHBIC B JIMTEPAType MOAETH MOIU(PHUIHPOBAHHON
TpaBUTAIMM OBUIM MPOAHAIM3UPOBAHBI C TOYKH 3PEHUS
comrachs ¢ HaOJTIONEHUSAMU.

B nexmmsax A.CrapobuHCKOTO 00CyX)Iamich MH(I-
LUl Ha paHHEW U TO3AHEN CTaAnsX 3BONIOLMH BeenenHoi
¥ TIOCTHH(IISIIMOHHBIN pa3orpeB B MOJEISIX MOAU(HIIH-
pPOBaHHOM TpaBUTaUUU. BO MHOrOM HMMEHHO 3a 3THU HC-

Jy0OHa, 5 aBrycra. ['enbMroipLeBcKas MeKIyHapoHas mikoia «KocMonorus, cTpyHbI 1 HOBast GU3UKay

Dubna, 5 August. The Helmholtz international school “Cosmology, Strings and New Physics”

school is also a resource of attracting young talented spe-
cialists to the scientific community.

The Helmbholtz international summer school “Cos-
mology, Strings and New Physics” was held at the JINR
International Conference Hall from 4 to 17 August. The
school was organized by the Bogoliubov Laboratory of
Theoretical Physics in the framework of the DIAS-TH
programme with the financial support from JINR and the
German Helmholtz Centres in Karlsruhe and Dresden-
Rossendorf.

Opening the school, D.Blaschke (University of
Wroclaw and BLTP, JINR) spoke about the collaboration
of JINR BLTP and the German Helmbholtz Centres in orga-
nizing international summer schools in Dubna.

The scientific programme of the school was devot-
ed to modern cosmology. D. Gorbunov (INR, RAS) gave

introductory lectures on the theory of the hot Big Bang
and baryogenesis in the early Universe. In addition, he
reviewed existing models of dark matter. N.Krasnikov
(INR, RAS) spoke about the search for light dark matter in
the NA64 experiment. The “dark side of the Universe” —
dark matter and dark energy — was also considered in
the lectures by A. Wikman (FZU, Prague). He recalled the
history of the cosmological constant problem, presented
modern observational data, and dwelled upon the relation-
ship between dark energy and quantum fluctuations. Some
well-known models of modified gravity were analyzed in
terms of agreement with observations.

A comprehensive survey of inflation, pre-inflation
and post-inflationary heating in the modified gravity the-
ories was presented by A.Starobinsky, to whom togeth-
er with V.Mukhanov and R.Sunyaev, the Abdus Salam
International Centre for Theoretical (ICTP) has awarded
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cienoBaHuss MeEXIyHApOOHBIM LEHTP TEOPETUYECKOU
¢uzuku uM. A.Canama (ICTP) npucymun npemuro u Me-
nanb upaka 3a 2019 r. A. Crapobunckomy, B. MyxaHOBY
u P.CronseBy. Dta nH(pOpMaNKsA MOCTYIIIA KaK pa3 BO
BpeMsi paboThl mikoibsl. OO0 HCTOpUU, TPYAHOCTSIX U CO-
BPEMEHHOM COCTOSIHUM TEOPUH MACCUBHOW IpaBUTALUU
TOBOPHIIOCH B JieKusx M. Bonkosa (Vausepcuret Typa).
[TpunoxeHusIM HETPaJAUIIMOHHBIX TOJIEBBIX TEOPUH K MO-
JiessiM paHHed BeeneHHo# nocssaTwil cBou Jiekuuu B. Py-
6axoB (V51N PAH).

O BaXHEHIIMX OTKPHITUSAX TOCIEIHHX JET — pe-
THCTPAllMN TPABUTALMOHHBIX BOJH OT CIHSHUS YEPHBIX
JIBIp 1 HEUTPOHHBIX 3BE3/] — PACCKa3bIBANIOCh B JIEKIIHSIX
K.TToctroBa (TAUILI MI'Y). Comepskanuem Kypca, Ipo-
gutanHoro A.Jlonroeim (MTO®), ctan o630p coBpe-
MeHHOW (U3MKH 4epHbIX AbIp. [Ipobiema ncyesHoBeHUs
nHpOpMAMK B YEPHOH AbIpe O0CYXIanach B JICKIHIX
B. EmenpsnoBa (Yausepcuret Kapicpy»).

B Teuenue nepBoi HeleNM YYaCTHUKHU ILIKOJBL IIPO-
crymamu Kype neximit U. byxounpepa (TTTIY, Tomck)
«BBenenne B cyneprpaBuUTaLuio». OTOT Kypc MHOCIY-
KU 6a3oit mist nekiuii A. Becrgamna (DESY), xotopsrit
W3JIOKUJI ONHUCAaHWe paHHEH (a3pl KOCMOJIOTHYECKOMH
MHQISIIUN C TOYKH 3PEHUS] TCOPUHM CTPYH. B JeKmusx
E.Mycaesa (M®TU) paccMaTpuBaiInCh TPIIOKESHUS
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D-06pan B cTpyHHBIX (heHOMCHOIIOTHIECKHX MOICISIX (H-
3UKH YaCTHUIl U KOCMOJIOTHH.

B nexmmsix [1. M. KazakoBa Obl10 1TaHO OTpeleneHne
R-omepanuu 1 peHOpMAIN3aUOHHOW TPYIIIBI IS HETle-
peHOpMupyeMBIX Teopuid moiisi. O CBS3H CymepKOH(Op-
MHBIX MHJEKCOB B KAIMOPOBOYHBIX TEOPHAX C AITUMNTH-
YECKMMH THIEPreOMETPUUSCKUMU HHTETpaliaMu, PO
MOCIICIHUX B JIOKAa3aTelIbCTBE IyalbHOCTEH 3aiibepra
U B TEOPUH KBAaHTOBBIX MHTEIPUPYEMBIX CHUCTEM paccKa-
3bIBANIOCH B JeKIusx B. Cniupunonosa (JIT® OUAN).

Takum 00pa3omM, mporpamMma IIKOJIBI OXBaThIBajia HE
TOJHKO TEOPETHIECKYIO M HAOMIOAATETFHYIO KOCMOJIOTHIO,
SKCIIEPUMEHTHI TI0 TIOMCKY TPAaBUTAIIMOHHBIX BOJIH U TEM-
HOM MaTepuu, HO U CMEXHbIE BOIPOCHl KBAHTOBOM TE€O-
pHUH IO U MaTeMaTH4deckoil ¢pu3nkn. Moonsie yIeHbIe
TaKKe MOJYYHJIM BO3MOXKHOCTB IIPEACTABUTH PE3YJIbTaThl
CBOUX MCCJIEI0BaHUM.

B mkosne npuHsuM yyacTue CTYACHTBI, aCUPAHTHI U
MoJiozible yueHble u3 Apmenuu, benopyccun, boarapuu,
T'epmanuu, WUnnuu, Mpana, Wcnanuu, Poccun, Yexun,
ey, OUSIN. MHorue u3 HUX BriepBbie ObuTH B JlyOHE
u Oraromapst mKoJe mo3HakoMTiuch ¢ OV,

Y9acTHHKAaM NIKOJIBI 0COOEHHO 3aITOMHMIIACH IKCKYP-
cusi, KoTopyto mposelt B. Xymnoba B JlabopaTopuu saepHbIX
peaxmuii um. I. H. ®neposa. B cBoO0mHBIH OT NeKIHid TCHD

its 2019 Dirac Medal and Prize “for important contribu-
tions to the understanding of the early Universe in the con-
text of inflationary cosmology”. This information was re-
ceived during the school. The history, difficulties and cur-
rent state of massive gravity theories were discussed in the
lectures of M. Volkov (University of Tours). V. Rubakov
(INR, RAS) devoted his lectures to applications of uncon-
ventional field theories to models of the early Universe.

The gravitational waves from the black holes and neu-
tron stars mergers, which are recognized as the most im-
portant discovery of recent years, were the content of the
lectures by K.Postnov (SAI, Moscow State University).
The modern black hole physics was reviewed in the course
by A.Dolgov (ITEP). The problem of the information loss
in black hole physics was in the focus of the lectures by
V. Emelyanov (Karlsruhe University).

During the first week, school participants attended a
lecture course “Introduction to Supergravity” by I. Bukh-
binder (Tomsk State Pedagogical University, Tomsk).
This course served as the basis for lectures by A. Westphal
(DESY), who described the early phase of cosmologi-
cal inflation in terms of string theory. In the lectures of
E.Musaev (MIPT) the applications of D-branes in string

phenomenological models of particle physics and cosmol-
ogy were considered.

In the lectures of D.Kazakov, the definition of the
R-operation and the renormalization group for non-renor-
malizable field theories was given. The connection of
superconformal indices in gauge theories with elliptic
hypergeometric integrals, the role of the latter in proving
Seiberg dualities and in the theory of quantum integrable
systems was discussed in the lectures of V. Spiridonov
(BLTP, JINR).

Thus, the school programme covered not only theo-
retical and observational cosmology, the pursuit of grav-
itational waves and dark matter, but also related issues of
quantum field theory and mathematical physics. Young
scientists also had the opportunity to present the results of
their research.

The school was attended by students, graduate
students and young scientists from Armenia, Belarus,
Bulgaria, the Czech Republic, Germany, India, Iran, Spain,
Russia, Sweden, and JINR. For many participants it was
their first visit to Dubna, and thanks to the school they got
acquainted with JINR. They highly appreciated the excur-
sion conducted by V. Khudoba at the Flerov Laboratory of
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OHH TIOCETHIIA My3ei-3armoBeqHUK AdpamiieBo u Tpowiie-
CeprueBy J1aBpy.

C nexuusMH ¥ IpyTUMH MaTepuaiaMy IIKOJIBI MOYKHO
03HaKOMUTKCS Ha caiite http://indico.jinr.ru/event/736/.

C 4 no 17 cenrsidpst B Cankr-IlerepOypre npoxoania
exerofHasi, 27-s1 o cuety, Eeponeiickaa wikona no ¢u-
3uke evicoxkux ynepeuit (ESHEP-2019). Dta cepus 1Ko,
XOpOIIIO M3BECTHBHIX Takke kak mkoisl [[EPH-OUSN,
TPaIMLUOHHO MPUBIIEKAeT OOJbIIOE BHUMAHHE MOJIOE-
KU OJ1aroiapsi Cephbe3HON HAy4YHOM IpOrpaMme, XOpOIIo
orpaboTaHHOMYy (opmaTy M THIATEILHOMY MOAOOPY JIeK-
TOPOB U JIUACPOB AUCKYCCHH.

[[Tkomb! MPOBOASATCS MOOUEPEAHO B OJHOM U3 CTpaH-
YYacCTHUI[ MEXAyHapoIHbix opraHuzauuid — IIEPH u
OUsIN. B 2019 r. mecTtoM mpoBeneHus] Oblla BBIOpaHA
Poccuiickas ®@enepauus. B opranuzauum v nojaepixke
27-1 MKOIBl TAKXKE HPUHSAIM ydacTue MUHUCTEPCTBO
HayKM W BbIcuiero odpazosanusi P®, Poccuiickas akane-
Musi HayK 1 HanumoHanbHBIM HCCae10BaTE€NbCKUN LEHTP
«KypyaroBCKuil THCTUTYT».

Ha mixoiry npu6sio okosno 100 cirymiareneii u3 6omnee
gyeM 30 cTpaH. BonbIIMHCTBO yUaCTHUKOB — aCHHUPAHTHI,
3aBepuaroine padoTy Haj AWCCepTalMsIMHU, 00Jaaaro-
M€ BBICOKMM HAyYHBIM ITOTEHITHAIOM W 3aleiiCTBOBaH-
HBIE B aKTyaJIbHBIX UCCIIEA0BaHUAX. B KauecTBe IEKTOPOB
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W JIAEPOB JHUCKYCCHH BBICTYIIMIIM BEIyIIHE y4YEHBIE I10
OCHOBHBIM HAIIPaBJICHHUSIM COBPEMEHHOH (hru3mKku BbICO-
KHMX DHEPIUi.

TpaguuuoHHBIE JIEKIMM O HAyYHBIX HporpamMMax
OUAN n LIEPH, a Takke mepcreKTHBaX HCCIETOBaHUI
B 00nacti (PM3UKU BBICOKMX JHEPTUil M 3JIEMEHTapHBIX
YacTHIl NIPeJICTaBWIM Ha 1kosie aupexkrop OUSN akane-
muk PAH B. A.Marsees u renepanbubiil nupexrop HEPH
npodeccop D. [HxaHOTTH.

6 ceHts0ps B Oosbiiom 3ane CaHkr-IlerepOyprekoro
HayuHoro neHtpa PAH B pamkax HpoBeIeHHs IIKOJbI
COCTOSUIOCH CIICIHAIbHOE MEPOMPUSITHE — BCTpEda, I10-
CBSILLIEHHAs] 00CYXKJICHUIO POJIU (PYHIaMEHTAJIbHOW HayKH
B Pa3BUTHH COBPEMEHHOTO OOIIECTBA, C yYaCTHEM LINPO-
KO OOIIECTBEHHOCTH, CITyHIaTeIeH IIKOJIbI, PYKOBOACTBA
LIEPH u OUSIU, npencraButesneil Hayku U (PUHAHCHPY-
IOIIMX HayKy opraHu3zanuii. Ha BcTpede c myOnuyHOM
nekuuei Beictynia @. JKaHOTTH, TOCIE Yero cocTos-
Jach JUCKYCCHsI C yJacTHEM INPUIVIAIIEHHBIX rOCTei: au-
pextopa OUAU axanemuxa PAH B.A.Marseesa, 3ame-
CTHUTENS aKaJeMHKa-CeKpeTaps U PyKOBOAMTENS CEKLUU
saepHoi Qm3uku OTaeneHus (GU3NIECKUX HayK aKaze-
muka PAH B. A.Py6akoBa, mepBoro 3aMecTHTENIs MHHU-
CTpa HAayKH W BBICHICTO OOpa3zoBaHus akamemuka PAH
I B. TpyOuukoBa, npesunenra HUL[ KU unena-koppe-

Nuclear Reactions. On their free day the students visited
the Abramtsevo Museum-Reserve and the Holy Trinity-
St. Sergius Lavra.

Lectures and other materials of the school can be
found on the website http://indico.jinr.ru/event/736/.

From 4 to 17 September, the annual 27th European
School on High Energy Physics (ESHEP-2019) was
held in Saint-Petersburg. This series of schools, known
as CERN-JINR schools, traditionally attract much atten-
tion of the youth thanks to a sophisticated scientific pro-
gramme, well-developed format, and a careful choice of
lecturers and leaders of discussions.

These schools are held successively in the Member
States of two international organizations, namely, the
European Organization for Nuclear Research and the
Joint Institute for Nuclear Research. In 2019, the Russian
Federation was chosen to hold the event. The Ministry of
Science and Higher Education of the Russian Federation,
the Russian Academy of Sciences, and the National
Research Centre “Kurchatov Institute” also took part in
the organization of the School-2019.

About 100 listeners from more than 30 countries
participated in the 27th school. Most of them were post-
graduate students who finish their dissertations, possess a
high scientific potential, and take part in recent research.
Leading scientists delivered their lectures in the main top-
ics of modern high energy physics.

CERN Director-General Professor F.Gianotti and
JINR Director RAS Academician V.Matveev presented
traditional lectures on scientific programmes and pros-
pects for research in the fields of high energy and particle
physics.

On 6 September a discussion of the role of funda-
mental science in the development of the modern society
with the participation of the public, listeners of the school,
CERN and JINR leadership, representatives of science and
organizations financing science was held in the Big Hall of
the St. Petersburg RAS Scientific Centre. CERN Director-
General F. Gianotti made a public lecture and a discussion
was held with the participation of guests: JINR Director
RAS Academician V.Matveev, Deputy Academician
Secretary and Head of the RAS Department of Physical
Sciences Academician V.Rubakov, First Deputy Minister
of Science and Higher Education RAS Academician
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cnonzaenta PAH M. B. KoBansuyka, pexropa CIIGITY aka-
nemuka PAH A. U. Pyackoro, pektopa CII6I'Y mpodecco-
pa H. M. Kponauesa.

Taxkum oOpa3zom, Bcst ceprsi EBporeicKux mIkom mo
(u3MKe BBICOKUX DHEPrHH, KOTOPYIO OPraHHM3ylT CO-
BmectHo [IEPH u OMSIU, npogoskaer Ha BHICOKOM YpOB-
HE BBIMIOTHITH CBOIO HAYYHYIO W KYJABTYPHYIO MICCHIO,
TTOCTOSTHHO COBEPIICHCTBYS MporpamMmy u (opmsr oOrie-
HUS CO CIYIIATEISIMU U 00LIECTBEHHOCTBIO.

C 1 mo 10 cents6ps B Cunae (PymbIHus) mpoxoau-
na 8-a Mescoynapoonas wikona no usuxe HeiimpuHo
um. b. M. Ilonmexopéo. OHa nPOJOIKUIA TpPaAULUN
mKol, coctosBmmxcs B Jlyone, Amymre, ['opHBI-CMO-
xoiie u [Ipare B 1998, 2003, 2007, 2010, 2012, 2015 u
2017 rr.

Opraunuzaropsl! mkosisl — OMAN, MexyHnapoassiii
IIEHTp 00pa30BaHUs U WCCIICIOBAHUMA B O0NACTH (UBUKH
(byxapecrt, Pymbinust), Uenickuii TEXHUYECKUI YHUBEPCH-
tet, Kapnos ynusepcurer (IIpara, Yexus), YauBepcurer
M. S1. Komenckoro (Bparncnasa, CrioBakws).

IIporpamma oxBarblBajla IIUPOKUN KPYI BOIIPOCOB,
CBSI3aHHBIX C (PM3MKOW HEWTPWUHO M HEHTPHHHOH KOCMO-
norueii. Llenb mkoas1 — 0630p COBPEMEHHOTO COCTOSTHUS
9KCIIEPUMEHTAIBHON U TEOPCTUYCCKON (DM3UKU HEUTpH-
HO. Bcero B mikone npuHsAiao ydactie okoio 80 4enoBex,
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YBJICYEHHBIX ITON TEMAaTUKON U IPOBOISLIMX HCCIIEN0Ba-
HUS B 001aCTH (DU3UKH HEUTPUHO.

B mporpammy mIKOaB! TPAAULUOHHO BXOAUIH CEMU-
Hapbl, IPaKTUYECKHUE 3aHATHS, CECCUU BOIPOCOB U OTBE-
TOB ISl HANOOJIEE TTOJTHOTO BOBJIEYEHUSI CTY/ICHTOB U MO-
JOZIBIX YUYEHBIX B €€ paboTy. Mojonble y9acTHUKH Hpes-
CTaBWJIM HA IIKOJIE IOCTEPHI, JNAIOIIHME IPEACTaBICHUE
00 MX Hay4YyHO-MCCIIe/IOBATENIbCKO pabore. Marepuaisl
MIOCTEPHON CECCHM CTYAEHTOB M MOJIOJBIX YUEHBIX OIy-
OJIMKOBAHBI HA CANTE IIKOJIBI.

C 3 mo 8 cenrsiopst B mancuonare OUSN «JlyOHa»
(Anymra, Kpeim) npoxogun 13-t Mesrcoynapoonuii
ceMuHap no npoonemam ycKopumesneil 3apANCCHHbIX
yacmuy, noceanennslii namstu B.I1. Capannesa. Opra-
HU3aTopaMu Meporpuatus Beictymm OUAN, USAD
um. I. 1. Bynkepa CO PAH, Hayunsrit coser PAH 1o mpo-
OnemMe yCKOpUTENel 3apsyKeHHBIX YaCTHII.

Llenpro cemuHapa sBisieTcst 0OMeH MHpopManueil u
00Cy>K/IeHHE BOIIPOCOB YCKOPUTEILHON HAYKN M TEXHUKH,
(DM3UKH ITyYKOB 3apsDKEHHBIX YACTHUII, pa3pabOTKH HOBBIX
MIPOEKTOB JIENTOHHBIX M AJPOHHBIX KOJUIAi/IEpoB, yco-
BEPIICHCTBOBAHMSA JICHCTBYIOLUINX YCTAaHOBOK, HCIIONB30-
BaHUA yCKOpI/ITCJ'[eI‘/II JJI0 HAYYHBIX U NPUKIIIATHBIX ueneﬁ,
NPUBJICYCHNE MOJIOABIX YYEHBIX K PEIICHHIO MpodiieM

G. Trubnikov, President of the NRC “Kurchatov Institute”
RAS Corresponding Member M.Kovalchuk, SPbSTU
Rector RAS Academician A. Rudskoy, and SPbSU Rector
Professor N. Kropachev.

Thus, the whole series of European Schools of High-
Energy Physics organized by CERN and JINR continues
to fulfil its scientific and cultural mission at a high level,
constantly enhancing the programme and formats of inter-
action with the audience and the public.

From 1 to 10 September, the 8th Pontecorvo Inter-
national Neutrino Physics School was held in Sinaia
(Romania). This school continued traditions of schools
held in Dubna, Alushta, Horny Smokovec and Prague in
1998, 2003, 2007, 2010, 2012, 2015 and 2017.

The school was organized by the Joint Institute for
Nuclear Research, the International Centre of Education
and Research in Physics (Bucharest, Romania), the
Czech Technical University, Charles University (Prague,
Czech Republic), and J. Comenius University (Bratislava,
Slovakia).

The programme of the school covered a wide range of
issues related to neutrino physics and neutrino cosmology.

The aim of the school was to review the modern status of
experimental and theoretical neutrino physics. About 80
participants attended the event; they were the scientists
who were interested in this theme and conducted research
in neutrino physics.

Traditionally, the programme of the school included
seminars, practice classes, sessions of questions and an-
swers to involve maximally students and young scientists
in the work of the school. Young participants presented
posters about their scientific research activities. The pro-
ceedings of the poster session of students and young scien-
tists are published on the school website.

From 3 to 8 September, the 13th International sci-
entific workshop in memory of Professor V.P.Sarantsev
“Problems of Colliders and Charged Particle
Accelerators. Applied Research on Accelerators” was
held in the resort hotel of the Joint Institute for Nuclear
Research in Alushta (Crimea). Organizers of the event
were the Joint Institute for Nuclear Research, the Institute
of Nuclear Physics of SB RAS, the Scientific Council on
Charged Particle Accelerators of the Russian Academy of
Sciences.
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yckoputensHol TexHuku. C 2005 1. ceMrHap MpOBOANUTCS
B Anmymire.

Cpenu IOKIIaTYMKOB — MPEJICTABUTENH KPYTHEUIINX
YCKOPUTENBHBIX HEeHTpoB Poccum, Takumx kak UAD CO
PAH (HoBocubupck), OUSN (dyona), UTID (Mockga),
NOXD um. A H. dpymxuna PAH (Mocksa), 1SI1 PAH
(Mockga), MI'Y um. M. B. JlIomonocoBa (Mocksa), HUIL]
«KypuaroBckuii nucTUTYT» (Mocksa), HUSAY MUOU
(MockBa), BBICOKOTEXHOJOTHYHBIX npeanpusituii Millab
n AO «HIII Topwuit» (Mocksa), HI'Y (HoBocubupck),
OTL[ ®UAH (Ilporsuno), CIIOI'Y, HUMD®A (CaHkT-
ITerepbypr), UM (Tpouuk), a Taxke IFIN-HH, NRC NP
(Byxapecr).
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Temaruka ceMuHapa OXBaTblBajla TaKUE BaXKHbIE BO-
MIPOCHI YCKOPHUTEIbHON (DU3HMKH, KaK MPOCKTHI KOJUIAM-
JIEpOB CBEPXBBICOKMX JHEPIHil, COBpPEMEHHbIE HOHHBIE
YCKOPUTENN U KOJUIAWJEPHI, LUKINYECKUE DIIEKTPOH-II0-
3UTPOHHBIEC KOJUIAlepsl, IeHepalusl KOTEPEHTHOIO W3-
nyudenus B JICD, nuHaMuKa My4KkoB 3apsHKEHHBIX YaCTHII,
HOBBIE METO/Ibl YCKOPEHHUs, YCKOPUTEIN JUJIsl TPUKIIAIHBIX
LeJe.

17 cenrsiops B Jome yuensix OUSUN cocrost-
CS  100UNelnbll HAYUHOIL CeMUHApP, NOCEAUIeHHbLI
70-nemuto npogeccopa B. B. Byposa, TiaBHOTO Hayd-
HOro corpyauuka JlaGoparopun Teoperuyeckoi ¢(uzm-

Jy6Hna, 17 cenrsiops. KOOmeitHbIil HayYHBIH ceMHUHAp, TTOCBAIICHHBII 70-1eTHIO ITIaBHOTO
Hay4YHOTO coTpyaHuKa Jlaboparopun Teoperndeckoii ¢pumsuku um. H. H. Boromo6osa OMSIU npogeccopa B. B. Byposa

Dubna, 17 September. The jubilee seminar dedicated to the 70th anniversary of Chief Researcher
of the JINR Bogoliubov Laboratory of Theoretical Physics Professor V. Burov

The workshop is aimed at encouraging the informa-
tion exchange and discussion of issues in the fields of
accelerator science and technologies, physics of beams
of charged particles, the development of new projects of
lepton and hadron colliders, modernization of operating
facilities, the use of accelerators for scientific and applied
aims, attracting young scientists to solve the problems of
acceleration technologies. The workshop has been held in
Alushta since 2005.

Reporters represented the largest accelerator cen-
tres of Russia, such as INP SB RAS (Novosibirsk), JINR
(Dubna), ITEP (Moscow), IPCE RAS (Moscow), INPRAS
(Moscow), MSU (Moscow), NRC “Kurchatov Institute”
(Moscow), MEPhI (Moscow), high-tech organizations
Millab and Research and Production Enterprise “Toriy”
(Moscow), NSU (Novosibirsk), LPI PTC (Protvino), St.

Petersburg State University, SRCEPE (St. Petersburg),
INR (Troitsk), as well as IFIN-HH, NRC NP (Bucharest).

The topics of the workshop included such important
issues of accelerator physics as projects of ultra-high en-
ergy colliders, modern ion accelerators and colliders, cir-
cular electron—positron colliders, generation of coherent
radiation of free-electron lasers, dynamics of beams of
charged particles, new methods of acceleration, and accel-
erators for applied purposes.

On 17 September, a jubilee scientific seminar dedi-
cated to the 70th anniversary of Professor V. Burov, chief
researcher at the Bogoliubov Laboratory of Theoretical
Physics of JINR, was held at the JINR Scientists Club.
The seminar was opened by JINR Director V. Matveeyv,
who congratulated Professor Burov on his anniversary and
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xu uM. H.H. Boromo6oBa. Otkpein cemuHap maupextop OWAN
B. A.MatBees, xoTopslii no3apasui Banepus BacunbeBuua u ot-
METWI ero OOJNBIION BKJIAJ B Pa3BUTHE PEISATUBHCTCKOM SJCPHOM
¢uzukn B OMSAN.

[Iponomxunu cemunap Hayusbele gokiansl C.C.IHInmancko-
ro — «OT ,,(IIyKTOHOB 10 ,,XOJIOJIHOM CBEPXIIOTHOW OapHOHHOM
KOMIOHEHTHI sinepHoi Marepun» U C.I. bonnapenko — «Maio-
HYKJIOHHbIE cucTeMbl B (opmamusme bere—Conmurepa», B Ko-
TOPBIX OBUIM TPEICTABJICHbI Pa3IM4YHbIC ACIEKThl HAay4YHOU jes-
tenpHOCTH B. B. BypoBa. B cBoem «CioBe o ro0misipe» mpodeccop
A.U.Manaxo (JIOBD) oxapakTepm3oBan KOJUIETY W Apyra Kak
YUEHOTO, OpraHu3aropa, yejioBeka. B 3aBepiueHne oQHUIUAILHOMN
YacTH ceMHHapa I00WIsIp BEICTYNHI ¢ npe3eHTanner «[lo Bomnam
MOEH MaMsATH», IPEJICTABUB OCHOBHBIE BEXHM CBOETO TBOPYECKOTO
myt — ot JlaneHero Bocroka mo JlyOHBI, pacckaszan 00 yuuTensix
W yYSHHKaX, O 3HaKOBBIX COOBITHSIX B UcTOopuu VHCTHTYTA, y4acT-
HHUKOM KOTOPBIX €My JJOBEJIOCH OBITh.

Hemano npyrux mrpruxoB K IOPTPETy FOOMIsIpa J0OABUIN BH-
ne-qupexktop OUAN M.T.Utkuc, 3amectutens nupekropa JITD
H. A. Autonenko, kotopbiii Ben cemunap, /. bnamke, B.IL. T'epar,
a take B.D.IIpox u C.®./[3100a, pacckazaBmime 00 aKTHBHOM
pabote B.B.bBbypoBa Ha mocTy mpenceaareis TOpOJICKOTO COBETa
MOJIOJIBIX YUYEHBIX M CIICIMAINCTOB. B HeopmanbHO# 0OcTaHOBKE
npodeccopa B.B. bypoBa nosapaBuim Takke MHOTHE COTPYIHUKH
OusIN.

JKeneBa n ambypr. [IBe KOMaHObl CTap-
IIEKJIAaCCHMKOB, OfHa W3 TrrMMHasum [lpemu-
Hrnyca B ['ponmHreHe (Hwpepnaupbl), mpyras
M3 3anagHoN o6LeoOpa30BaTe/bHOM LKOJIbI
B Cont-Jlerik-Cntn (CLUA), BbIMrpany KOH-
rypc «BL4S» 2019 r. B okTsibpe obe KomaH-
Obl GbUIM MpHrialieHbl B MCCIIE0BATEIbCKUI
uentp DESY B ambypre (lepmannsi) asist Bbl-
MOJIHEHMST MPEAJIOXKEHHBIX MMH SKCIEPHIMEH-
TOB BMecTe ¢ yyeHbiMu n3 LIEPH 1 DESY.

Konkypc «BL4S» (Beamline for Schools —
YCKOPHUTEJIbHBIE HCCIIEAOBAHHS sl IIKOJIb-
HHIKOB) — 3TO YHHKaJIbHbI MeKIYHapOOHbIF
KOHKYpPC [UIsl CTaplIEKJIaCCHMKOB CO BCEro
mupa. llkonbHHKaM mpenyiaraeTcsi MpHrcaaTh
MpeJIoKEHNE SKCIIEPHMEHTa C HKCMOJb30Ba-
HHIEM Ty4YKa CHMHXPOTPOHHOIO M3Jy4eHHs. V13
TaKMX My4YKOB Ha yCTAHOBKY MOCTYMaeT MOTOK
cy6aTOMHBIX YacCTHL, M 5TO AaeT BO3MOXKHOCTb
M3y4aTb CBOVICTBA M MPOLIECCHI B Pa3JIMYHbIX
Hay4HbIX AMCLMIUIMHaX. KOHKypc MNpoBOOMT-
csi ¢ 2014 r.; B HEM NpPHHSANM y4acTHE OKOJIO
10000 wronbHMKOB M3 84 ctpaH. B 2019 r.
178 romaHp 13 49 cTpaH npucsianyM CBOH Npen-
JIOXKEHUsI.

«Mbl BCe O4YeHb pafbl MPHHMMATb Yy Hac
B DESY no6enutener KoHkypca. Kak 06bI4HO,
6onee 60 nobpososbLeB-3KkcnepTos n3 LIEPH
vn DESY oLleHrBanm npensioskeHuns 1o TBop4e-
CKHMM KpHTEPHSIM, MOTHBALIMH, MPEAIOXKEHHON

noted his great contribution to the development of relativistic nucle-
ar physics at JINR.

The seminar was continued by the scientific reports of
S. Shimansky, “From ‘fluctons’ to ‘cold super-dense baryon compo-
nent’ of the nuclear matter”, and S. Bondarenko, “Few-nucleon sys-
tems in the Bethe—Salpeter approach”, which presented various as-
pects of scientific activity of the hero of the day. In his “A few words
about V.Burov”, Professor A.Malakhov (VBLHEP) described his
colleague and friend as a scientist, organizer, and person. The offi-
cial part of the seminar ended with the report of the hero of the day
“Through the waves of my memory”, in which he touched on the
main milestones of his career — from the Far East to Dubna, spoke
about teachers and students, and numerous illustrations plunged the
audience into the atmosphere of significant events in the history of
the Institute, the participant of which was the author of the presen-
tation.

JINR Vice-Director M. Itkis, BLTP Deputy Director N.Anto-
nenko, who led the seminar, D. Blaschke, and V. Gerdt added many
other touches to the portrait of the hero of the day, and V.Prokh and
S.Dzyuba spoke about the active work of V.Burov as chairman of
the City Council of Young Scientists and Specialists. In an infor-
mal setting, many JINR staff members also congratulated Professor

V. Burov.

Geneva and Hamburg: Two teams of
high-school students, one from the Praedinius
Gymnasium (the Netherlands) and one from
the West High School in Salt Lake City, USA,
have won the 2019 Beamline for Schools
competition (BL4S). In October, these teams
were invited to the DESY research centre in
Hamburg, Germany, to carry out their pro-
posed experiments together with scientists
from CERN and DESY.

Beamline for Schools is a unique interna-
tional competition that is open to high-school
students all over the world. The students are
invited to submit a proposal for an experiment
that uses a beamline. Beamlines deliver a
stream of subatomic particles to any given set-
up, making it possible to study a broad variety
of properties and processes in various scientific
disciplines. They are operated at laboratories
such as CERN and DESY. Since Beamline for
Schools was launched in 2014 almost 10,000
students from 84 countries have participated.
In 2019, 178 teams from 49 countries world-
wide submitted a proposal for the sixth edition
of the competition.

“We are all very excited to welcome this
year’s winners to DESY. This is a new chap-




MeTOArKe, OOOCHOBAHHOCTHM M OOLEN BO3MOXKHOCTH
M3y4aTb pasJiMyHble acreKTbl COBPEMEHHOW H3HMKH
4JacTull, — CKasasna MeHemKep rnpoekrta C.Aped.

O6e komanpmpl, nobeaneuire B KoHkypce 2019 r.,
paccMoTpsIT PyHOAMEHTaJIbHbIE pasyiMyvs MeXKOy Ma-
Tepnen n aHTnmaTtepuen. Komanpa «Particle Peers» na
rumHasmm [lpenvHryca Mpemyio:Kuia CpaBHHTb CBOW-
CTBa MOTOKOB YacCTHLI, MOJIyYeHHbIX OT 3JIEKTPOHOB, CO
CBOWICTBAMM 4YaCTHL], MOJIyYE€HHbIX OT TMO3HWTPOHOB —
MapTHEPOB 3JIEKTPOHOB B @aHTHMMAaTEPHH.

Komanpa «DESY Chain» n3 3anagHon ob6uieobpa-
3oBaresibHOM 1WKoJibl B Cont-Jlerk-Cutn mnpensioxkuniia
M3Y4HMTb CBOMICTBA CLMHTHJUISTOPOB M CPaBHHTb HX YyB-
CTBHUTENIBHOCTD K 3JIEKTPOHAM M MO3MTpOHaM. Bo3mosk-
HO, 6ynyT pa3paboTaHbl 60Jiee COBEpIIEHHbIE JETEKTO-
pbl YaCTHL] [AJisi LIMPOKOI'O TIPHMEHEHHIS.

«51 Bce Bpemsi ynblbasicsi, KOraa ycbiwasa HOBOCTb,
yTO MbI nobegrin. He mory moBepwuTb, 4TO y Hac Oy-
HOET BO3MOKHOCTb MPOBOAMTD Halll 5KCMIEPMMEHT BMECTe
C MOTPSICAIOLMMH YYEHBIMH M TO3HAKOMHTBCS C APYTH-
MM LIKOJIbHMKAaMH, KOTOPbIe yBJieYeHbl PH3HMKOH TaK Ke,
Kak u s, — ckasan P. ne bprone n3 komanab! «Particle
Peers».

«C BonHeHMeM xkay noesnky B DESY aTor oceHbio,
Takasi BO3BMOXKHOCTb ObIBaeT pa3 B ¥KHM3HH. S ropskych,
YTO 1 YJIeH MEPBOM aMepMKaHCKOM KOMaH/bl, BbIMIPaB-
wen KoHRypc «BL4AS», 0cOBEHHO MOTOMY, YTO MbI MOJTY-
YMM OOCTYI K arrnaparype v CUCTeEMaM, KOTOPbIE s M He
MeuTan yeupaeTb», — ckasan O.Miosnep M3 KOMaH[bl
«DESY Chainn».
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«Beamline for Schools» — obpa3soBaTesnbHbIF NpoO-
cBeTnTenibckn  npoekT  (https://cernandsocietyfoun-
dation.cern/projects?field_project_type_target_id=55),
drHaHcnpyembirt donpom CERN & Society n otnenbHbI-
MU CTIOHCOpaMH, POHAAMH M KOMITaHHSIMH.

DESY. Yuensie B DESY mnosyuriiv HOBbIM MHMPOBOM
PEKOPA [Ji1si SKCIMEPHIMEHTaIbHOIO THIa MMHHATIOPHOIO
YCKOPHTEJIs1 YacCTHL: BIIEpBblE HAa YCKOPHTEJIE MOLIHO-
CTBIO TMOpsiAKa Teparepl SHEPrvisi MHXKEKTHPOBaHHBIX
3JIEKTPOHOB yBeJIMieHa BABoe. B To ke Bpemsi Ha ycTa-
HOBKE 3HAYHTEJIbHO YJIyYIIEHO Ka4yeCTBO 3JIEKTPOHHOIO
ry4YKa 0 CpaBHEHMIO C MpeAbInyLMMH 3KCIIEPHMMEHTaMHU
10 3TON METOAVMKE.

«DTOT pe3ysbTaT O3HayaeT BaKHbIM LWar K Mpak-
THMYECKOMY MPHMEHEHHIO YCKOPHUTESIEN Ha SHEPTHIO TMO-
psiiKa TeparepL», — MOAYEPKHYJT PYKOBOAHTEJTb I'PYIIIIbI
yJIbTPabbICTPOF OMTHKK M PEHTTEHOBCKOIO M3Jy4YeHHst
B DESY &.KaptHep. Yckoputenn nabopaTopHOro pas-
Mepa Ha dHeprHio rnopsiaka Teparepl AalT BO3MOXKHOCTb
MPYIMEHSATb MX [JIs COBEPLIEHHO HOBBIX 3ajad, HarpH-
Mep, Kak KOMITaKTHbl€ MCTOYHHMKHY PEHTI€HOBCKOIO H3-
JIy4YeHHs] B MaTepHasioBeeHnH M faxKe B MeOHLIMHCKOM
MHTpocKommK. Vet paspaboTka [aHHON TEXHOJIOIHH.

HaunonansHasi nabopatopusi wmm. D.JloypeHca
(Bepknn, CIIA). YyeHble TOTOBAT CaMmblil GOJSIBLIOH
B CIIA >KCNEpMMEHT MO M3YyYEHHIO TEMHOM MaTepHH.
B umione B lOxHon [akoTe nosiydeHa Gorbluasi 4acTb
OCTaBLUMXCSI KOMITOHEHTOB, HEOOXOAMMBIX [Jisl TMOJIHOM
cbopkm nopsemuoro perekropa LUX-ZEPLIN (LZ) mo

ter in the history of this competition because, for the
first time, we are taking the finals of the competition to
another research laboratory. As always, more than 60
voluntary experts from CERN and DESY evaluated all
the proposals for their creativity, motivation, proposed
methodology, feasibility and their overall ability to ex-
plore some of the concepts of modern particle physics”,
said Sarah Aretz, BL4S project manager.

The two winning teams of 2019 will look at funda-
mental differences between matter and antimatter. The
team “Particle Peers” from the Praedinius Gymnasium,
Groningen, the Netherlands, has proposed to compare
the properties of the particle showers originating from
electrons with those created from positrons, the antimat-
ter partner of the electron.

The “DESY Chain” team from the West High School,
Salt Lake City, USA, focused on the properties of scintil-
lators in its proposal. These are materials that are used
for particle detection. This may lead to more efficient
particle detectors for a wide range of applications.

“I couldn’t stop smiling when I heard the news that
we’d won. It’s unbelievable that we’ll get the opportunity
to conduct our experiment with amazing scientists and
meet new students who are just as enthusiastic about
physics as | am,” said Frederiek de Bruine from the
“Particle Peers” team.

EI

“I'm so excited by the prospect of working at DESY
this autumn, it's such a once-in-a-lifetime opportunity.
I’'m proud to be a part of the first USA team to win the
BL4S competition, especially because it provides ac-
cess to equipment and systems | would otherwise never
have dreamt of even seeing,” said August Muller from
the “DESY Chain” team.

Beamline for Schools is an Education and Outreach
project (https://cernandsocietyfoundation.cern/proj-
ects?field_project_type_target_id=55) funded by the
CERN & Society Foundation and supported by individu-
al donors, foundations and companies.

DESY. Scientists at DESY have achieved a new
world record for an experimental type of miniature par-
ticle accelerator: For the first time, a terahertz powered
accelerator more than doubled the energy of the inject-
ed electrons. At the same time, the setup significantly
improved the electron beam quality compared to earlier
experiments with the technique.

“This result represents a critical step forward for the
practical implementation of terahertz-powered accel-
erators,” emphasized Franz Kartner. The terahertz ap-
proach promises lab-sized accelerators that will enable
completely new applications, for instance, as compact
X-ray sources for materials science and maybe even for
medical imaging. The technology is currently under de-
velopment.
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MOVCKY TeMHOM MaTepny. Korza ycraHoBka
LZ 6ynet cobpaHa, 3TO CTaHET CcamMbIM GOJb-
IIMM M CaMbIM YyBCTBHUTEJbHBIM 3KCIEPH-
menToM B ClLA no oeTeKTMpOBaHHMIO YacCTHL]
TEMHOM MaTepHH.

YyeHble BO BCeM MHpe HeCSATHIIETHSMHU
MbITAIOTCSl pasrafjaTtbh TanMHy TEMHOM Mare-
pynH, KoTopasi coctasnsieT 85% Bcen mare-
pyn BO BceneHHor, ogHako noka oHa 6buia
KOCBEHHO 3aperncrpupoBaHa MOCPENCTBOM
rpaBHTaLMOHHbBIX 3P PEKTOB.

[lo maTepranam cavita www.interactions.org

Lawrence Berkeley National Laboratory
(USA). Scientists piece together the largest
U.S.-based dark matter experiment. Most of
the remaining components needed to fully as-
semble an underground dark matter-search
experiment called LUX-ZEPLIN (LZ) arrived
at the project’s South Dakota home during a
rush of deliveries in June.

When complete, LZ will be the largest in
the USA to directly detect dark matter par-
ticles.

Scientists around the world have been
trying for decades to solve the mystery of
dark matter, which makes up about 85 per-
cent of all matter in the universe though we
have so far only detected it indirectly through
observed gravitational effects.

Following www.interactions.org
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O Bawawwun M. B., 3emasnan E. B., Cmpenvyosa O. H. TlpakTnueckoe

BBezeHne B TexHonormio MPI nHa xmacrepe HybriLIT: yuebnoe
nmocobue. — Jly6na: Toc. yu-T «/y6Ha», 2019. — 50 c.: 1. —
Bubmmorp.: c.45.
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Bibliogr.: p.45.
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2019. — 345, [3] c.: wi1. — Bubnuorp.: c. 284-324.
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URSS, 2019. — 345, [3] p.: ill. — Bibliogr.: p.284-324.
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Smorodinsky Ya.A. Selected Works / Eds.: Yu.A.Danilov,
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ill. — (Classic Scientists; No.2). — Bibliogr.: p. 542-561.
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p.157-168.




