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HenaBuo womatdoparust BESIII cooOmmina o MHO-
TOYUCJICHHBIX H3MEPEHUSIX Pa3JIMYHBIX MOIYJIENTOHHBIX
pacniaioB Dg-Me30HOB €O 3HAYUTENBHO YIyUIICHHOI
TOYHOCTHIO. OTHMpasch Ha aHAJIOTHYHBIE HCCIEI0BaHUS,
npoBeneHHble Koutadbopanusivu BABAR, Belle n CLEO,
MOKHO CKa3aTh, UTO TEMEPh OTKPHIBAIOTCSI HOBBIE BO3ZMOX-
HOCTH IS JIyYIIEro MOHUMAaHHUsS CIa0bIX U CHIIBHBIX B3a-
HUMOJCHCTBUN B CEKTOPE OYapOBAHHBIX aIpOHOB. B cBere
HOBBIX 3KCIEPHUMEHTAJIbHBIX JAHHBIX Mbl JAa€M KpaTKUU
0030p TEOPETHUYECKHUX MPEACKA3aHUN JUIs MOIYJIEITOH-
HBIX pacmnagoB Ds-Me30Ha ¢ MCEBIOCKAISIPHBIME HUITH BEK-
TOPHBIMH ME30HAMH B KOHCYHOM COCTOSTHHH. DTOT 0030D,
IO CYTH, €CTh PaCIIUPEHHOE 00CYKICHUE HAIIUX HEJaBHO
OMyOJIMKOBAaHHBIX PE3YJbTATOB, MOJYYCHHBIX B KOBapH-
AHTHOW MOJIENIA KBapKOB.

Ivanov M.A., Korner J.G., Pandya J.N., Santorelli P,
Soni N.R., Tran C.T Exclusive Semileptonic Decays of D and
Ds Mesons in the Covariant Confining Quark Model // Front.
Phys. (Beijing). 2019. V.14, No.6.P. 64401; arXiv:1904.07740

[hep-ph].

HccnenoBanbl reOMETPHUECKIE PE30HAHCH B aTOM-
HO-MOHHBIX KBAHTOBBIX CMECSIX, INIEHEHHBIX B THOPUIHBIX
JIOBYIIKaX. B 9acTHOCTH, paccMOTPEHBI CTOIKHOBEHUS
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HMOHA, IJIEHEHHOI'0 B paJMoy4yacTOTHOM JioByuke llayns
C JINHEHHOM reOMEeTpUEN, C aTOMOM B KBa3MOJHOMEPHOM
ONTUYECKOM BOJIHOBOJI€ BHYTPU MOHHOM JIOBYLIKHU. B pa-
00Te PAacCYNTAHO BIUSHHE COOCTBEHHOTO MHKPOIBHKE-
HUS HOHOB Ha MOJIOXKEHUE Pe30HaHCa. ATOMHO-MOHHASI CH-
CTEMa OIMCHIBATIACH KBA3UKJIACCUUECKU: JUHAMHUKA aTOMa
onpezessaach TPEXMEPHBIM HECTALIMOHAPHBIM YypaBHE-
HueM lllpenunrepa, a IBMKEHUE MOHA — KIIACCUYECKU-
MU ypaBHeHHMsIMU ['amuuibToHA. [TokazaHo, 4TO IBUYKEHHE
HOHA NOJ JEHCTBHEM OCLHWUIMPYIOIIUX pPaJnOoyacToT-
HBIX TOJIEH MOXET CYLIECTBEHHO BIIMATH Ha IMOJOXKEHHE
pe30HaHCa, TEM HE MEHEE ATO HE YCTPAHSET €ro CIELH-
(udeckyro 0COOEHHOCTh — TIONHOE OTPa)KCHUE CTAJIKH-
BAIOILMXCA YacTULl B TOYKe pe3oHaHca. IlokazaHo, 4To
HEYCTPaHUMOE MHUKPOJBIKEHUE MOHA B JOBylIke [layms
HE pa3pyllaeT PE30HaHC, a €ro II0JI0KEHUE MOJKET HacTpa-
MBaThCs PaJIMOYACTOTHBIMH IOJSIMU JIOBYIIKH. DTO 00e-
CIEYMBAET JOMNOJIHUTEIBHYIO BO3MOXKHOCTB JJIs1 HACTPOM-
KM aTOMHO-HMOHHBIX B3aUMOJEHCTBUI B HU3KOPa3MEPHBIX
THOPU/IHBIX aTOMHO-MOHHBIX CHCTEMaX, OTKPBIBAIOLIMX
HOBBIE IICPCIEKTUBBI JUI MOJCIUPOBAHUS CJIOKHBIX CUJIb-
HOKOPPEIUPOBAHHBIX MPOLIECCOB. BBINOMHEHHbBIN aHaIu3
SIBJSIETCSl BaXKHBIM BKJIAZIOM B HCCJENOBaHUE (U3MKK
CTOJIKHOBEHMM aTOMHBIX KBAHTOBBIX CUCTEM B 3aBUCSIINX
OT BPEMEHH JIOBYILIKAX.

Bogoliubov Laboratory
of Theoretical Physics

Recently, the BESIII collaboration has reported nu-
merous measurements of various Dy meson semileptonic
decays with significantly improved precision. Together
with similar studies carried out at BABAR, Belle, and
CLEO, new windows to a better understanding of weak
and strong interactions in the charm sector have been
opened. In light of new experimental data, we review the
theoretical description and predictions for the semilepton-
ic decays of Dg to a pseudoscalar or a vector meson. This
review is essentially an extended discussion of our recent-
ly published results obtained in the framework of the co-
variant confining quark model.

Ivanov M.A., Korner J.G., Pandya J.N., Santorelli P,
Soni N.R., Tran C.T. Exclusive Semileptonic Decays of D and

Dg Mesons in the Covariant Confining Quark Model // Front.
Phys. (Beijing). 2019. V.14, No.6. P.64401; arXiv:1904.07740

[hep-ph].

We have investigated confinement-induced reso-
nances in atom—ion quantum mixtures confined in hybrid
traps. Specifically, we have considered an ion confined in
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a time-dependent radio-frequency Paul trap with linear
geometry, while the atom is constrained to move into a
quasi-one-dimensional optical waveguide within the ion
trap. We have evaluated the impact of the ion intrinsic
micromotion on the resonance position. Thus, we solve
the atom—ion dynamics semiclassically; namely, the atom
dynamics is governed by the three-dimensional time-de-
pendent Schrodinger equation, whereas the ion motion is
described by the classical Hamilton equations. We find
that the energy of the ion provided by the oscillating ra-
dio-frequency fields can affect the resonance position
substantially. Nevertheless, the peculiar phenomenology
of those resonances regarding perfect transmission is still
observable. These findings indicate that the unavoidable
micromotion of the ion in Paul traps is not detrimental
for the occurrence of the resonance and that its position
can be controlled by the radio-frequency fields. This pro-
vides additional means for tuning atom—ion interactions in
low-dimensional hybrid atom—ion systems, thus opening
new perspectives for modeling complex strongly correlat-
ed processes. The study represents an important advance-
ment in the scattering physics of atomic quantum systems
in time-dependent traps.
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Melezhik V.S., Idziaszek Z., Antonio N. Impact of lon Mo-
tion on Atom—lon Confinement-Induced Resonances in Hybrid
Traps // Phys. Rev. A. 2019. V. 100. P.063406.

HccnenoBana JuHaMHMKa HAaMarHMYEHHOCTH —I101
JeCTBHEM HMITYJIbca TOKa B JDKO3e()COHOBCKOM (0 IIe-
pexozie ¢ npsMOi CBA3BIO MEXKIY MarHUTHBIM MOMEHTOM
U CBEpPXIPOBOMSIIMM TOKOM. PaccyMTaHbl BpEeMCHHBIC
3aBHCUMOCTH KOMIIOHEHT MarHUTHOI'O MOMEHTA IIpU pas-
JIMYHBIX 3HAYCHUSX [ApaMeTPOB MePEXoja, Ha OCHOBE KO-
TOPBIX YCTAHOBJICHBI HHTEPBAJIbI IAPAMETPOB, [I¢ peali-
3yeTcs MOJHEIN mepeBopoT. OOHapyKeHa NePHOANIHOCTh
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B BO3HMKHOBEHUM HMHTEPBAJIOB IIEPEBOPOTAa MATHUTHOIO
MOMEHTA TP HW3MEHCHHHU MMapaMEeTPOB CIHH-OPOUTAIb-
HOW CBSI3U, THJIBOCPTOBCKOIO 3aTyXaHWs W OTHOIICHUS
J0K03e(DCOHOBCKOI AHepruu K MarHUTHOM. IlomyueHHbie
pe3ynbTathl MOTYT OBITh HCIIOJB30BAaHBI B Pa3IMYHBIX
00JTacTSIX CBEPXIPOBOIHUKOBON CIIMHTPOHHKH, B YacT-
HOCTH, JUIsl CO3[JaHMs DJIEMEHTA IaMsITH, OCHOBAHHOI'O Ha
JOK03e(DCOHOBCKOM (p() TIEPEXO/IE.

Amanacosa I1. X., Ilanatiomosa C. A., Paxmonose U. P, I1]y-
kpunoe 10. M., 3emnanas E. B., Bawawun M. B. IlepuognyHocts

B BO3HHKHOBCHUH HHTEPBAJIOB [IEPEBOPOTa MATHUTHOTO MOMEHTA
¢ nepexoxa // Incema B XKOTO. 2019. T. 110. C. 736-740.

JlaGoparopus ¢usmnku Beicokux dHepruit um. B. 1. Bexciepa u A. M. banauna, 23 nexaGpsi.
3amyck TEXHOJIOTHUYECKNX HCIBITaHui OycTepa aist ycKopuTenbHoro kommiekca NICA

The Veksler and Baldin Laboratory of High Energy Physics, 23 December.
Launching of technological testing of the Booster for the NICA accelerator complex

Melezhik V.S., ldziaszek Z., Antonio N. Impact of Ion Mo-
tion on Atom—lon Confinement-Induced Resonances in Hybrid
Traps // Phys. Rev. A. 2019. V. 100. P.063406.

The magnetization reversal in ¢, Josephson junc-
tion with direct coupling between magnetic moment and
Josephson current under current pulse has been studied.
The dynamics of magnetic moment components has been
simulated at different junction parameters, and the inter-
vals of full magnetization reversal have been determined.
A periodicity in the appearance of magnetization reversal
intervals with increase in Josephson to magnetic energy
relation, Gilbert damping and spin—orbit interaction has
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been found. The obtained results might be used in different
fields of superconducting spintronics.

Atanasova P. Kh., Panayotova S. A., Rahmonov I. R., Shukri-
nov Yu. M., Zemlyanaya E.V. Bashashin M.V. Periodicity of

Magnetization Reversals in ¢ Josephson Junction // JETP Lett.
2019. V.110. P. 736-740.

Dzhelepov Laboratory of Nuclear Problems

The Baikal neutrino telescope is one of the three larg-
est operating detectors in the world in effective volume
and effective area for natural neutrino flux observation
and is the largest one in the Northern Hemisphere. The
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Na6opaTtopus sgepHbIX Npobrnem
um. B.MN.DxenenoBa

baiikanbckuif HEUTPUHHBIN TENECKOI SIBISETCS OA-
HAM U3 TpeX KpymHeHmuX B Mupe 10 3(h(HeKTHBHOMH
IO M U 00beMy JUIs HaOJIOEHUS! TIPUPOIHBIX MOTO-
KOB HEHTPWHO U KpymHEHImMM B CeBepHOM MONyIIapHU.
Haubonee BaxkHbiM moctmkenuem B 2019 1. Obuta ycra-
HOBKa YETBEPTOIO M ISITOTO KIACTEPOB IIIYOOKOBOIHOTO
JeTekTopa Ha o3epe baiikan xak ciiemyrommii mar B pas-
BUTHH TOJIHOMacITabHoro Tteneckona Baikal-GVD [1].
B nactosimiee Bpemst oH cocTouT u3 1440 onTuueckux
MofyneH, pacnoiokeHHbIX Ha 40 BepTHUKaNIbHBIX THP-
nsHAax (8§ THPISHI B KKIOM KiIacTepe) Ha IIIyOWHE OT
750 no 1250 m. DddekTuBHBI 00bEM TTYOOKOBOIHOTO
nmerekropa GVD-2019, cocTosimero u3 matu KJIacTepoB,
yBemumiics 1o 0,25 kM3 B 3a/1a4e MOMCKA JIMBHEBBIX CO-
OBITHI OT HEUTPHUHO BBICOKUX YHEPTHU acTPOhU3NIECCKOMI
npupoasl. J1o coctaBisier okoso 60% shdexTuBHOTrO
obbema aHTapkTHYecKoro nerekropa IceCube mis moncka
Takux coObITHH. B paMkax 3Toil 3a/1a4u BBIIOIHEH IPE/-
BapUTENbHBINA aHanmn3 gaHHbIX 2016-2018 1. 1 yacTuyHO
2019 ., HO3BOJIMBIINHI BBIICIUTD TIEPBHIC IIECTH COOBITHI
¢ sueprusimu Boimie ~ 100 T3B, rae motok acrpodusnde-
CKMX HEWTPHHO yXe IpeBalupyeT Hajl (oHOM arMocdep-
HBIX HeHTpuHO [2].
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1. Avrorin A.D. et al. Baikal-GVD: The New-Generation
Neutrino Telescope in Lake Baikal // Bull. Russ. Acad. Sci. Phys.
2019. V.83, No. 8. P.921-922; U3s. PAH. Cep. ¢us. 2019. T.83,
Ne8.C.1016-1018.

2. Avrorin A.D. et al. (Baikal-GVD Collab.). Search for
Cascade Events with Baikal-GVD // Proc. of the 36th Intern.
Cosmic Ray Conf., Madison, Wisconsin, USA, 24 July — 1 August
2019. PoS-ICRC2019-0873; arXiv:1908.05430 [astr-ph.HE].

[Touck CTepUIIBHBIX HEUTPUHO SIBIIAETCS BaXKHOH 3a-
Jlavei coBpeMeHHOH (hyHIaMeHTalIbHOM (hU3HKH, KOTopast
Oblsla MHUIIMMPOBAHA PSIIOM HEIABHHUX HKCIICPUMEHTAIb-
HBIX YKa3aHUH, TAKUX KaK PEaKTOPHBIC HEUTPUHHBIE aHO-
manun (RAA), rasumesas anomanust (GA) 1 nmpoTuBope-
4yuBbIe pe3ynbraThl sKkcrepumMenToB LSND 1 MiniBooNE.
OTO rUNOTETUYECKOE YETBEPTOE HEUTPUHO HE yUACTBYET B
CTaHJAPTHBIX B3aUMOJCHCTBHSAX (OTCIOAA U TEPMHUH «CTe-
PHIBHOE»), HO CMEIIMBACTCS C TPEMs JPYTUMU AKTHB-
HBIMH HEHUTPHUHO. DKCIEPHUMEHTANIbHbIE MPOBEPKU ITON
TUIIOTE3bl AKTUBHO MPOBOJSATCA Ha Pa3HbIX HAIPaBICHHSX
(U3MUECKHX NCCIIeIOBAaHHH.

BBICOKOCErMEHTUPOBAHHBIA AHTHHEHTPUHHBIA 1-M3
cnexrpomerp DANSS — onuH 13 m1aBHBIX MHCTPYMEH-
TOB JAJIS1 MOUCKA OCLMJUIALUI B CTEPUIIBHOE HEUTPUHO HA
KOPOTKOH 0a3e B M3MEPEHUSIX PEaKTOPHBIX aHTHHEHTpH-
Ho. Kpome Toro, nensto sxcnepmenta DANSS sBnsercs
pellleHre MPUKJIAAHBIX 3a7ad MOHMTOPHHIA MOIIHOCTH

most important achievement of 2019 is construction of the
fourth and fifth clusters of the deep underwater detector
in Lake Baikal as a next step to full-scale Baikal-GVD
detector [1]. The detector-2019 consists of 1440 optical
modules assembled on 40 vertical strings (8 strings in each
cluster) distributed from 750 to 1250 m depth. The effec-
tive volume of the deep underwater detector GVD-2019
with 5 clusters reaches 0.25 km? in search of shower events
from high energy neutrino of astrophysical nature. That is
about 60% of effective volume of the Antarctic detector
IceCube for such investigation. Preliminary data analysis
for 2016-2018 and, partially, 2019 for the search allows
the selection of the first six events with energies above
~100 TeV, where the astrophysical neutrino flux exceeds
the background atmospheric one [2].

1. Avrorin A.D. et al. Baikal-GVD: The New-Generation
Neutrino Telescope in Lake Baikal // Bull. Russ. Acad. Sci. Phys.
2019. V.83, No.8. P.921-922; Izv. Ross. Akad. Nauk, Ser. Fiz.
2019. V.83, No.8. P.1016-1018.

2. Avrorin A.D. et al. (Baikal-GVD Collab.). Search for
Cascade Events with Baikal-GVD // Proc. of the 36th Intern.
Cosmic Ray Conf., Madison, Wisconsin, USA, 24 July — 1 August
2019. PoS-ICRC2019-0873; arXiv:1908.05430 [astr-ph.HE].
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The search for sterile neutrinos is an important task
of modern fundamental physics, which has been triggered
by set of recent experimental hints, such as reactor neutri-
no anomalies (RAA), gallium anomaly (GA), and contro-
versial LSND and MiniBooNE results. This hypothetical
fourth neutrino is not involved in the standard interactions
(hence the term “sterile”), but mix with other three active
neutrinos. Experimental tests of this hypothesis are being
actively carried out in different directions of physical re-
search.

The DANSS is a highly segmented 1 m3 antineutrino
spectrometer that leads the search for short base line sterile
neutrino oscillations in reactor sector, as well as demon-
strates applied tasks of monitoring the power and fuel
composition of a nuclear reactor. An updated full-scale
analysis of 20162019 data has been done with improved
estimation of all background sources and systematic er-
rors. The world’s best model-independent restriction on
the existence of a sterile neutrino has been obtained. In
addition, DANSS has demonstrated continuous, long-term
(since October 2016) and high-precision (1.5%) moni-
toring of the power of a nuclear reactor and sensitivity to
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U CcOCTaBa TOILIMBA siAepHOro peakropa. B 2019 r. mpo-
BeJ/IeH OOHOBJIEHHBIH MMOJTHOMACINTAOHBIN aHAIM3 JTAaHHBIX
32 20162019 rr. ¢ ynyuleHHON OLIEHKON BCEX UCTOYHU-
KOB (pOHA M CHCTEMaTHYECKUX OMMOOK. bbuIo momydyeno
Jdydlllee B MHPE MOAEIbHO-HE3aBUCUMOE OrpaHUUYCHHE
Ha CyLIECTBOBaHUE CTEpUIBHOro HelTpuHo. Kpome Toro,
B skcniepumente DANSS nponeMoHCTpUpOBaHbl Hempe-
PBIBHBIH, osrocpounsblii (¢ okTsiopst 2016 1.) U BBICOKO-
TouHbld (1,5%) MOHUTOPHUHI MOIITHOCTH SIIEPHOTO peak-
TOpa U 4UyBCTBUTEIBHOCTH K U3MEHEHUSIM B COCTaBE sep-
HOro TornmBa (pasanuHble cooTHomenus 233U/23Pu Bo
BpeMsI TOIUIMBHOM KaMITaHUH).

Anexcees U.I" u op. MOHUTOPUPOBAaHNE MOIIHOCTH TPO-
MBIIUIEHHOTO PeakTopa MO CYeTy aHTUHEWTPUHO B JETEKTOpe
DANSS // Slnepnas ¢uzuka. 2019. T. 82, Ne5. C.371-381; Phys.
Atom. Nucl. 2019. V.82, No.5. P.415-424.

Shitov Yu. on behalf of the DANSS Collab. Status of the
DANSS Project // Applied Antineutrino Physics 2018. Proc.;
arXiv:1911.06834 [hep-ex].

B pamkax mpoekra SuperNEMO Obumn omy0nmko-
BaHbl OKOHYATENIbHBIE PE3YNbTAThl 10 M3MEPEHUIO IIe-

changes in fuel composition (various ratios of 235U/239Py
during the fuel campaign).

Alekseev 1. G. et al. Industrial Reactor Power Monitoring
Using Antineutrino Counts in the DANSS Detector // Phys.
Atom. Nucl. 2019. V.82, No.5. P.415-424.

Shitov Yu. on behalf of the DANSS Collab. Status of the
DANSS Project // Applied Antineutrino Physics 2018. Proc.;
arXiv:1911.06834 [hep-ex].

Within the SuperNEMO project, the final results on
10Mo (T3P =(6.81+0.01(stat.)+0.40(syst.)) - 1018 y)
for the NEMO-3 spectrometer have been presented to the
community. The two-electron energy sum, single elec-
tron energy spectra and distribution of the angle between
the electrons are presented with an unprecedented statis-
tics of 5-10° events and a signal-to-background ratio of
~80. Clear evidence for the single state dominance mod-
el was found for this transition, confirming ability of the
tracko-calo technique to test bb-decay mechanism.
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puona monypacnana Mo (T, 12/513 P =(6,81+0,01(crar.)+
+£0,40(cucr.)) - 1018 n1eT), nonyyeHHbIE ¢ TTOMOIIBIO CIEK-
Tpomerpa NEMO-3. Pacnpenenenust cyMmapHO# 3Hep-
THH 3JEKTPOHOB, WHIMBHIYAJIbHON SHEPTUHU SJIEKTPOHOB
U KOCHMHYCa YyITla MCXKIY HaIlpaBJICHUAMUN DJICKTPOHOB
ObUTM TIpEACTaBICHBI C OeCTpeleleHTHON CTaTUCTUKOM
5-10° cobbITHii M OTHOMIEHHEM curHana k Qouy ~80.
[TomyueHo 4YeTKoe yKa3aHHE B TOJIB3Y CIIPABEUINBOCTH
MOJIETIM JIOMHUHUPOBAHUS OJWHOYHOTO cocTosiHUSA (SSD)
JUIsSL 9TOTO SIZIEPHOTO Iepexojia, MOJATBEPIKIAIOIIEe CIIo-
cOOHOCTh TECTHPOBATh MEXaHW3MBI JBOWHOTO OeTa-pac-
Tajia ¢ TOMOIIbIO TPEKOKAIOPHMETPUIECKOTO METO/IA.
Arnold R. et al. Detailed Studies of Mo-100 Two-Neutrino

Double Beta Decay in NEMO-3 // Eur. Phys. J. C.2019. V.79.
P.440.

B pamkax skcnepumenta ATLAS ma LHC Obuio
MIPOBEICHO HCCIeA0BaHue J/\YP-pe30HAHCOB B paclagax
Ay — JypK mpu OoNbIINX 3HAYCHISIX MHBAPHAHTHON Mac-
cel m(pK™). Ananu3 npoBoauics Ha 00bETMHEHHBIX JaH-
HBIX pp-COyJapeHUl, MOJIyYeHHbIX Npu dHepruu 7 u 8 THB

JlaGoparopus HeliTpoHHOHI Pu3uku uM. 1. M. @panxka.
CHeKTpoMeTp paMaHOBCKOTO PACCESIHUS JUISL HCCIIEOBAHUS
KOJIeOATENIbHBIX CHIEKTPOB HOBBIX (DYHKIIMOHATIBHBIX
MaTepuasoB

The Frank Laboratory of Neutron Physics.
The Raman scattering spectrometer for research of vibrational
spectra of new functional materials

Arnold R. et al. Detailed Studies of Mo-100 Two-Neutrino
Double Beta Decay in NEMO-3 // Eur. Phys. J. C.2019. V.79.
P.440.

A study of J/yp resonances in the A, — J/ypK decays
with large m(pK~) invariant masses by the ATLAS exper-
iment at the LHC is performed. The analysis is based on
a combined sample of pp collision data at centre-of-mass
energies Vs =7 and 8 TeV corresponding to integrated lu-
minosities of 4.9 and 20.6 fb~!, respectively. Although the
data prefer the model with two or more pentaquark states,
the model without pentaquarks is not excluded. The pen-
taquark masses and widths obtained using the model with
two pentaquarks are consistent with those from the LHCb
experiment.

Eletsky 1. et al. Study of J/yp Resonances in the Ag —
— JhypK~ Decays in pp Collisions at f =7 and 8 TeV with the
ATLAS Detector. ATLAS-CONF-2019-048.
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B CHUCTEME IIEHTpa MacC U COOTBETCTBYIOIIEH MHTErpajib-
HoM cBeTnmoctHu 4,9 u 20,6 (1)6‘1. Xotst MOJENb ¢ ABYMS U
0oJsiee TIEHTaKBapKaMHU SIBJISIETCS] TIPEANIOYTHTEILHON, TeM
HE MEHEE JIaHHbIe HE TMO3BOJMJIM HUCKIIOYUTH CLIEHAPHIA
0e3 MEeHTAaKBapKOB C JOCTATOYHOW CTATHCTUYECKOW 3Ha-
YUMOCTBI0. [loydyeHHble 3HaueHUs HHBAPUAHTHBIX Macc
MIEHTAKBApKOB M WX IMUPUH paclaga C UCIIONE30BAHUEM
MOJIEJIH C JIByMsI TIEHTaKBapKaMHU XOPOIIIO COTIACYIOTCS C
pesynsraramu sxcriepumenta LHCb.

Eletsky 1. et al. Study of J/yp Resonances in the Ag —

— J/ypK~ Decays in pp Collisions at f =7 and 8 TeV with the
ATLAS Detector. ATLAS-CONF-2019-048.

Na6bopatopusi HENTPOHHOW (PU3NKKN
um. U. M. dpaHka

B nanHoli paboTe npuBeieHbl Pe3ysbTaThl 10 CHHTE-
3y HaHouactull siapo—obornouka (CSNP) NaYF4:Yb,Er@
SiO,@Ag ni1s1 1a3MOHHO-YCHIICHHOM aliKOHBEPCUOHHOM
momuHecueHnnu (AKJI), a Takxe TecToB 1o OMOBH3Yya-
JIU3aluN  HEHTPO(MUIBHBIX KIETOK. ATNKOHBEPCHOHHBIE
HAHOYACTHIBI C THAPOMWILHON IOBEPXHOCTHIO B Kade-
CTBE sA7ep OBIIM IMOTyYeHBI METOIOM OCaX/e-
HUSI XJIOPUJIOB PEIKO3EMEJIBHBIX JIEMEHTOB U3
BOJHO-CIIMPTOBBIX pacTBOpoB. DopMupoBaHue
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ruapodoOHoi noBepxHocTH HaHovacTul] a-NaYF4: Yb,Er
OBIIIO TOCTUTHYTO MeTomoM Tepmonm3a mpu 280 °C u
B-NaYF4:Yb,Er MmeTomoM ocakaeHHs B HETIONSPHOI cpe-
ne mpu 320 °C. OGonouka kpeMHe3eMa (OpPMUPOBAIACH
Moau¢unupoBanHsiM MetogoMm IllTobepa Ha moBepx-
HocTsix AKJl HaHOYacTHll ¢ Pa3iMYHON MOJISPHOCTHIO U
¢azoBeIM cocTaBoM. CMech reKcaH—LUKJIOTeKCaH —H30-
MIPOINMJIOBBIM CHHMPT UCIOJb30BaJIaCh B Ka4eCTBE CPEbI
JUIsi 00pa3oBaHMsi MOHOHYKJICAPHBIX HAHOUYACTHIL SPO—
obosiouka Ha THAPO(GOOHBIX TOBEPXHOCTIX sIEP C pas-
JUYHOW TONIIUHON 000NOuKM KpemHe3eMa: 5 u 14 HM.
Mopdomoruto u pazosrit coctas siaep 1 CSNP umccneno-
BaJIN C OMOIIIBIO TPOCBEUNBAIOLIEH AIEKTPOHHON MUKPO-
CKOIIMU M BBIOPAHHOW 00JIaCTH JIEKTPOHHOH AU paKIuy
COOTBETCTBEHHO (pHc. 1).

I[J'Iﬂ YCUJICHHUA JIOMHUHECHCHTHBIX XapaKTCPpUCTUK
CHHTE3MPOBAHHBIX HAHOYACTHI[ SIAPO—000JI0UKa ObLIO
MIPEATIOKEHO MPSIMOE BCTPAaUBAaHUE CEPEOPSIHBIX HaHOYA-
ctun B 00010uky SiO, mapauiensHo ¢ ee HopMIpOBaHH-
€M, YTO MO3BOJIMIIO HCKITIOYNTH MHOTOCTaIUHHBIN (hopMar
cunTe3a. KoHTponb pa3mepa HaHowacTHI[ cepebpa ocy-
IIECTBILSUICS TIPU UCTIONB30BAaHUU KOJIJIOMIHOTO PacTBOpa

Puc. 1. I[I9M-m3006paxenns: HanodacTul NaNF4:Yb,Er@SiO, ¢ paznuaasiMu
pasmepamu siapa: a) ~ 200 HM; b) ~ 45 HM U TOMIHUHON 000JI09KH 5 HM; C) Kap-

THHA BBIOPAHHOH 005acT anekTporHoi audpakuuu (SAED)

Frank Laboratory of Neutron Physics

This study highlights the results on the syn-
thesis of NaYF4:Yb,Er@SiO,@Ag core—shell
nanoparticles (CSNPs) for plasmon-enhanced
upconversion luminescence (UCL) and tests on
bioimaging with neutrophil cells. Hydrophilic
surface UCL nanoparticles (UCLNPs) as cores
were obtained by precipitation of rare earth
elements chlorides from water—alcohol solutions. The
formation of a hydrophobic surface of a-NaYF,4:Yb,Er
NPs was achieved by thermolysis method at 280°C and
B-NaYF,4:Yb,Er by precipitation method in nonpolar me-
dium at 320°C. Silica shell was formed by the modified
Stober method on the surfaces of UCLNPs with different
polarity and phase composition. A mixture of hexane-cy-
clohexane-isopropyl alcohol was used as a medium for the
formation of mononuclear CSNPs on hydrophobic surfac-
es of cores with different thicknesses of the silica shell:
5 and 14 nm. The morphology and phase composition of
cores and CSNPs were examined by transmission electron
microscopy and selected area electron diffraction, respec-
tively (Fig. 1).
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Fig. 1. TEM images of CSNPs with different core sizes: a) ~200 nm; b) ~ 45 nm
and a shell thickness of 5 nm; ¢) SAED pattern

The insertion of Ag NPs into the structure of
NaYF4:Yb,Er@SiO, was carried out in parallel at the
stage of shell formation, which made this synthesis a one-
step process. The control of the size of Ag NPs was imple-
mented through the use of a colloidal solution of NPs of
the cluster structure by changing the polarity of the me-
dium. As a result of Ag NPs embedding to the core—shell
structure, the UCL yield was enhanced 85 and 29 times
for structures with a shell thickness of 5 and 14 nm, re-
spectively.

For the first time, tests on bioimaging of neutrophil
cells by those CSNPs were demonstrated (Fig. 2).

Thus, core—shell nanoparticles NaYF4:Yb,Er@SiO,
with cubic and hexagonal core structures were successful-




B NABOPATOPUAX MHCTUTYTA

HAHOYACTHIl KJIACTEPHOH CTPYKTYPHI MyTeM H3MEHEHHUs
MOJISIPHOCTU Cpedbl. B pesynsrare BHenpeHus cepedps-
HBIX HAHOYACTHI] B CTPYKTYPY SIPO—000JI0YKa HHTCHCHB-
HOCTh allKOHBEPCHOHHOH JIIOMHHECIEHIIMN OblUIa YBEIH-
4yeHa B 85 u 29 pa3 s CTPYKTYP € TOJIIUHONU 000JI0YKH
5 u 14 HM COOTBETCTBEHHO.

BriepBrie ObUTH TPOAEMOHCTPHPOBAHBI TECTHI HA T10-
TMydeHHe OMOM300paKCHUH KIECTOK HEHTPO(HIIOB C ¥HC-
MIOJIb30BAHUEM CHHTE3MPOBaHHBIX HAHOCTPYKTYP (pHC. 2).

Takum 00pa3oM, HaHOYACTHIBI SIPO—000JIOUKA
NaYF4:Yb,Er@SiO, ¢ kyOWueckoil M TeKcaroHaJIbHOM

Puc. 2. AKJI-u3o6paxenne HeHTpopUIbHOMN KITeTKH

Fig.2. UCL image of a neutrophil cell

ly synthesized for plasmon-enhanced upconversion lumi-
nescence and further were tested in bioimaging of neutro-
phil cells.

Arzumanyan G., Linnik D., Mamatkulov K., Vorobeva M.,
Jevremovi¢ A. Synthesis of NaYF,4:Yb,Er@SiO,@Ag Core—
Shell Nanoparticles for Plasmon-Enhanced Upconversion Lumi-
nescence // Ann. Biomed. Sci. Eng. 2019. V. 3.

In collaboration with the P.J.Safarik University in
Kosice (Slovakia), nanocomposite systems designed pri-
marily for biomedical applications were investigated by
means of small-angle neutron scattering (SANS). The
systems consist of a particular kind of mesoporous amor-
phous silica matrix (SBA-15), which is characterized by
elongated parallel nanopores with an average diameter of
about 8 nm. Iron oxide nanoparticles (NPs) were intro-
duced into the pores of the matrix employing the chemical
wet impregnation method. The prepared nanocomposite
Fe,O3@SBALS is intended for use as a drug carrier, since
the vacant pores can be additionally functionalized by fill-
ing them with a certain drug, and the whole complex can
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CTPYKTypaMH sijpa ObLTH YCIICIIHO CHHTE3MPOBAHBI IS
[1JIa3MOH-yCUJIEHHOM allIKOHBEPCUOHHOM JTFOMUHECLIEHLIUH
1 TIPOTECTHPOBAHBI Ha TPEAMET OMOBH3yaTH3aIllNN HEW-
TPO(HUITBHBIX KIETOK.

Arzumanyan G., Linnik D., Mamatkulov K., Vorobeva M.,
Jevremovi¢ A. Synthesis of NaYF4:Yb,Er@SiO,@Ag Core—
Shell Nanoparticles for Plasmon-Enhanced Upconversion Lumi-
nescence // Ann. Biomed. Sci. Eng. 2019. V. 3.

B corpynuuuectse ¢ Yausepcurerom I1. 1. Iladapu-
ka B Kommiie (CoBakus) METOIOM MaJIOYIJIIOBOTO paccesi-
nust HeliTponos (MY PH) Obiiin ncciieoBaHbl HAHOKOMIIO-
3UTHBIE CHUCTEMBI, NpeIHa3HAYCHHBIE MPEHUMYILECTBCHHO
Uil OMOMEIMIMHCKUX NpHMEHEHUH. CHCTEMBI COCTOAT
13 0co0O0T0 BHIAa MATPHUIIBI ME3OMMOPUCTOTO aMOP(GHOTO
kpemuezema (SBA-15), mis koTopoit XxapakTepHO 00pa3o-
BaHHE YUIMHEHHbIX MapaluleJIbHbIX HAHOMOP CO CPEAHUM
naMeTpoM mopsiika 8 HM. Hanowactuner (HY) oxcuna
xKeJe3a OBUIM BBEJCHBI B IOPBI MATPHUIBI XUMHUYECKUM
METO/I0OM MOKpOM nponuTku. [loaroToBneHHbIii HAHOKOM-
mo3ut Fe,O3@SBA 15 npenna3zHadeH 1S HCIIOIH30BAHUS
B Ka4€CTBE HOCUTEJISI JIEKAPCTBEHHBIX CPEJICTB, IIOCKOJIBKY
CBOOOJIHBIE MTOPBI MOTYT OBITH JIOTIOJHHUTENIBHO 3arloJHe-
HBl HEOOXOTUMBIM JIEKapCTBEHHBIM IIpPENapaToM, a BeCh
KOMIIJIEKC MOKET OBITh TEPEMEIICH MarHUTHBIM II0JIEM

MukpocHUMKH, TOJydyeHHbIe ¢ noMouibio [19M, mokasbiBaro-
mye 00beMHYIO CTPYKTYpPY HAaHOHNOPUCTOTO KpeMHe3eMa (BBep-
Xy), KOTOpasi MOXET OBbITh (pyHKIIMOHATM3UPOBAHA IIyTEM 3aIoJI-
HEHUS 10p Pa3IMYHbIMU HAHOYACTULIAMHU (BHU3Y)

TEM micrographs showing the bulk structure of nanoporous
silica (top) that can be functionalized by filling the pores with
different nanoparticles (bottom)

be guided by a magnetic field to a specific location (target-
ed drug delivery).

In order to tailor the properties of the nanocomposite
for desired applications, detailed information on the inter-
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K KOHKPETHOH TOYKe BO3/ACHCTBHS (1iesieBasi JOCTaBKa Jie-
KapCTBEHHOTO CPEJICTBA).

UroOBl amanTHpoBaTh CBOICTBA HAHOKOMITO3HTA
K JKeJTaeMoi 00JacTi MpuMeHeHHsI, TpeOyeTcst ToapoOHast
nHpOpMaILUs O BHYTPEHHEH CTPYKType M pacmpenene-
HUU BEUIECTBAa BHYTPH IMOp. YIIyOJIEHHOE MCCIECIOBAHNE
CHUCTEMBI C UCHOJIb30BAHUEM CTAHIAPTHBIX 3KCIIEPUMEH-
TanpHBIX MeTonoB (IIOM, PCA, copOrmoHHbIE MM Mar-
HUTHBIC N3MEPEHHs) TTO3BOIHIIO JOKA3aTh yCIICITHOE BHE-
npenre HYU B nmopel marpuibl. TeM HE MeHee KIIHOUEBbIE
U JOCTOBEPHBIE XAPAKTEPUCTUKU UX PaACHpPEIEsICHUs IO
pa3Mmepam, KOHIIGHTpauu U (paktudeckoid dopme ObLIH
MTOTYYCHEI, B YaCTHOCTH, OJlarofapsi MCIIOIh30BAHUIO Me-
toga MYPH, KoTOpBIi TO3BOJISET UCCIIEOBATH 0OBEMHBIC
oOpasmpl. [lonHas KapTHHA pacCestHHUS OT MCCIEIYEeMOTo
HAHOKOMIIO3HTa OBLTAa pa3iokeHa Ha CyMMY BKJIAJIOB OT
[I0JIOM MaTpuibl U CUCTEMBI CIIy4allHO paclpeieleHHbIX
nomuaucnepcHsix HY Fe,Os. B pesynsrare nomxydeHa uH-
¢dopmanus o pasmepax HaHouactuil (R=10 HM) U ux mo-
JUAUCTIEPCHOCTH (6=4 HM).

Zelendkova A., Hrubovéak P, Kapusta O., Kucerka N., Kuk-
lin A., Ivankov O., Zelenak V. Size and Distribution of the Iron
Oxide Nanoparticles in SBA-15 Nanoporous Silica via SANS
Study // Sci. Rep. 2019. V.9. P. 15852.
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JlabopaTtopusi MH(OPMALMOHHbLIX TEXHONOMUNA

B mocnennue necatuneTus 0pu1 cHOPMYITHPOBAH Pt
CBHJICTEJILCTB M MEP HEKJIACCHYHOCTH KBAHTOBBIX CUCTEM.
BonbIIMHCTBO U3 HUX OCHOBAHBI HA IPUHININAIBHON He-
BO3MOYKHOCTH KJIACCHYECKOTO CTaTUCTUYECKOTO OmHca-
HUSI KBAaHTOBBIX cHcTeM. B wactHocTH, (yHKIMA Burnepa
o0aiaeT BCEMH CBOMCTBAaMHM IIPABWIIBHOTO CTaTHCTHYE-
CKOTO pAacIpe/Ie/ieHns, 32 HCKIIIOYEHHEM CBOWCTBA He-
orpunareabHoCcTh. C GU3MUECKON TOUKHM 3PEHUS MTOTOKH-
TEJILHOCTD PACIIPEICIICHUS BEPOSITHOCTH SIBIISICTCS QyHIa-
MEHTAJIBHBIM 3JIEMEHTOM KJIACCHYECKOH CTaTMCTUYECKOM
napaaurmbl. Cie10BaresibHO, HECYIIECTBOBAHHE TTOJIOXKHU-
TEJILHO OTPEENICHHBIX PacIpEAeICHUH BEPOSITHOCTH CITy-
JKUT HEKOTOPBIM MHAWKATOPOM HEKJIACCHYHOCTH (pusnye-
CKOW CHUCTEMBI.

Oynknuss BurHepa InpuHHMaeT —OTpULATENbHbIC
3HAUCHUS], TOITOMY BO3HMKAEeT HEOOXOIMMOCTH H3Mepe-
HUSI OTKJIIOHEHHs KBa3WMBEPOSTHOCTHOTO pacIpeeIeHUs
Burnepa KBaHTOBOTO COCTOSIHHSI OT MCTHHHO CTaTUCTHU-
YecKoro pacrpeseneHus. [ KoIMdecTBEHHOW OIEHKH
CTCIICHU COOTBETCTBHUA «KJIACCUYHOCTH-KBAHTOBOCTU»
B BUJe (pyHKIMOHANA, 33/JlaHHOTO Ha IPOCTPAHCTBE Op-
6ut O[Py] npucoennnernoro neiicteust rpymmst SU(N)
Ha MPOCTPAHCTBE COCTOSTHUNA P, N-ypOBHEBON KBAaHTO-
BO# CHCTEMBI, BBOIUTCS II00aabHBIH HHAUKATOP Q.

nal structure and distribution of the substance inside the
pores is required. A profound examination of the system us-
ing standard experimental methods (TEM, XRD, sorption
or magnetic measurements) provided the evidence of suc-
cessful NP incorporation into the matrix pores. However,
the key and reliable characteristics of their size distribu-
tion, concentration and actual shape were obtained, in par-
ticular, by using SANS, which allows investigating bulk
samples. The total scattering of the studied nanocomposite
was decomposed into the sum of contributions originating
from the hollow matrix and the system of randomly dis-
tributed polydisperse Fe,O3 nanoobjects. Consequently,
the information on nanoparticle sizes (R=10 nm) and their
polydispersity (¢ = 4 nm) was obtained.

Zelendkova A., Hrubovcak P, Kapusta O., Kucerka N., Kuk-
lin A., Ivankov O., Zelenak V. Size and Distribution of the Iron
Oxide Nanoparticles in SBA-15 Nanoporous Silica via SANS
Study // Sci. Rep. 2019. V.9. P. 15852.
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Over the past decades, a number of witnesses and
measures of nonclassicality of quantum systems have been
formulated. Most of them are based on the primary im-
possibility of a classical statistical description of quantum
systems. Particularly, the Wigner function possesses all the
properties of a proper statistical distribution except for the
non-negativity of the latter. From a physical point of view,
the positiveness of probability distributions is a fundamen-
tal element of the classical statistical paradigm. Therefore,
the non-existence of positive definite probability distribu-
tions serves as a certain indication of nonclassicality of a
physical system.

Since the Wigner function attains negative values, one
should measure the deviation of the Wigner quasiprobabil-
ity distribution of a quantum state from a proper statistical
distribution. So we introduce the global indicator Qy for
quantification of the “classicality—quantumness” corre-
spondence in the form of a functional on the orbit space
O[Py] of the SU(N) group adjoint action on the state space
Py of the N-dimensional quantum system.
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Wunukarop Qu onpeneneH Kak OTHOCUTEIbHBIN 00b-
eM noampocrpancTea O P,Er) 1= O[Py], tme xBasuse-
POSITHOCTHOE pachpesesiecHne Burnepa MoONOXKHTENBHO.
Anrebpanueckas crpykrypa Of P,Sr)] packpbIBaeTcst |
WLTIOCTPUpPYETCs Ha puMepe Kyourta (N = 2) u KyTpuTa
(N=3). Jdus ancambns kytputoB ['miabpbepra—Ilimunra
HaliJleHa 3aBHCUMOCTH oOaJbHOTO MHIUKaropa Qy oT
rapaMeTpa IpOCTPAHCTBA MOAY/IEH KBa3UBEPOSITHOCTHOTO
pacnpenenenust Burnepa.

Abgaryan V., Khvedelidze A., Torosyan A. The Global In-
dicator of Classicality of an Arbitrary N-Level Quantum Sys-
tem // Zap. Nauch. Sem. POMI. 2019 (in press); https://arxiv.org/
abs/1910.11220.

Kak 0Obu10 mokasano koiutabopanueii NA61/SHINE,
SKCTIEPUMEHTAJIbHBIE JaHHble 0 pokaeHun pl-, @- u
K0*-Me30H0B B 7 C-B3aMMONEHCTBHAX mnpu Py, = 158
n 350 I'sB/c minoxo ONUCHIBAIOTCS CYIIECTBYIOMINMHU
MOHTE-KapJIOBCKIMH TeHepatopamu coOwsithii. CoTpyn-
nukamu JIUT u JI®BD npeanoxeHo yinydilleHUE MOH-
TE-KapJIOBCKOM OIIEHKH, YTO MOXET ObITh pPealin30BaHO
B MOHTE-KapJIOBCKHX T'eHepaTopax, Takux kak Los Alamos
QGSM, QGSJet-II u momenu QGS (makera Geant4), a Tak-
)K€ TIO3BOJIUT YIIYUIIUTh OMHUCAHHUE IKCIIEPUMEHTATBHBIX
JTAaHHBIX B MOJIEJISIX M, B YACTHOCTH, OIMCaHHE TTOCIIETHIX
JITAaHHBIX KOJIJTA00pAIHH.
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Vorcunckuit B., Fanosin A. // Tlucema B DUAZ. 2019. T. 16,
Ne6. C.985.

Haiinen nabop mapametpoB mozaenu HIJING (Heavy
Ion Jet INteraction Generator), ITHPOKO HCITOTB3YEMOH IS
MOJICIIMPOBAHUS SIPO-AEPHBIX COyAapEHUMH, U TIPE/II0XKe-
HBI U3MEHEHUSI MOJIENH, KOTOPBIE MO3BOJISAIOT OMMHUCATh 3KC-
MepUMEHTAJIbHBIC TaHHbIe Koytabopammii NA49 u NA61/
SHINE 1o mpoTOH-TIPOTOHHBIM B3aUMOACUCTBUSM IIPH
HMITYJIbCaX HAJIETAIONINX IIPOTOHOB B CUCTEME TTOKOSI TTPO-
ToHOB MumeHu oT 20 1o 158 I'9B/c. MonuduipoBannas
MOJIeJIb IPUMEHEHA K aHajM3y JaHHBIX O sSPO-SACPHBIX
COY/IapeHMAX HPH BBICOKMX JHEPIUAX, M MOKA3aHO, YTO
MOJIEJb TO3BOJISIET OIUCATh OCHOBHBIC XapaKTEPHCTHKH
9TUX B3aUMOJIEHCTBUH.

Vowcuneruii B., Tanosan A. // U3s. PAH. Cep. ¢us. 2020.
T.84, Ne4. C.577-581.

IIpe3enTanusi MOAePHU3UPOBAHHOIO
cynepkomnsiotepa «['oBopyn»

14 Hos10pst B JTabopaTopnu nH(HOPMAIIMOHHBIX TEXHO-
soruit OMAN cocTostmuch npe3eHTanus U AeMOHCTpaLus
MOZIEPHU3UPOBAHHOIO CyHepKoMIbtoTepa «loBOpyH».
OOHOBIICHHBIN CYNIEPKOMIBIOTEP, HA3BAHHBIA B YECTh
H.H.ToBopyHna, o0namaeT COBOKYIHOH TEOpETHUECKOMH

The indicator Qy is defined as a relative volume of the
subspace O[ P,S,Jr) 1< O[Py], where the Wigner quasiprob-
ability distribution is positive. An algebraic structure of
o[ P,S,Jr) ] is revealed and exemplified by a single qubit
(N =2) and a single qutrit (N = 3). For the Hilbert-Schmidt
ensemble of qutrits, the dependence of the global indicator
Qy on the moduli parameter of the Wigner quasiprobabili-
ty distribution has been found.

Abgaryan V., Khvedelidze A., Torosyan A. The Global In-
dicator of Classicality of an Arbitrary N-Level Quantum Sys-
tem // Zap. Nauch. Sem. POMI. 2019 (in press); https://arxiv.org/
abs/1910.11220.

As shown by the NA6I/SHINE collaboration, the
experimental data on p° « and K% meson productions
in ©C interactions at P, = 158 and 350 GeV/c are bad-
ly described by existing Monte Carlo event generators.
Scientists from LIT and VBLHEP proposed an improve-
ment of Monte Carlo simulations, which can be imple-
mented in Monte Carlo event generators, such as Los
Alamos QGSM, QGSJet-II and QGS models (Geant4
package), and will also improve the description of experi-
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mental data in models and, in particular, the description of
the latest collaboration data.

Uzhinsky V., Galoyan A. // Phys. Part. Nucl. Lett. 2019.
V.16, No.6. P.985.

A set of parameters of the HIJING (Heavy lon Jet
INteraction Generator) model widely used for simulations
of nucleus—nucleus collisions is found, and some improve-
ments, which allow one to describe the NA49 and NA61/
SHINE collaborations data on proton—proton interactions
at momenta of projectile protons in the rest frame of tar-
get protons from 20 up to 158 GeV/c, are proposed. The
modified model is applied to analyze nucleus—nucleus col-
lisions at high energies, and it is shown that the model can
describe the main characteristics of these interactions.

Uzhinsky V., Galoyan A. // 1zv. Akad. Nauk, Ser. Fiz. 2020.
V.84, No.4. P.577-581.

Presentation of the Modernized “Govorun”
Supercomputer

On 14 November, a presentation and a demonstration
of the modernized “Govorun” supercomputer took place at
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MTUKOBOM MPOU3BOIUTEIBHOCTHIO 860 Tduoric ass onepa-
LMHA ¢ TBOMHON TOYHOCTBIO, YTO TMO3BOJIMJIO €MY 3aHSTh
10-e mecTo B criricke TOM-50 CaMbIX MOIIHBIX CYTIEPKOM-
netotepoB Poccum u crpan CHI.

B mpeseHTanun mpuHANTHA yYacTHE COTPYIHHKH Jia-
6opartopuii MHCTHTYTa, @ TaKKe POCCUHCKUX BBIYUCIH-
TenpHBIX 1eHTpoB — MCI[ PAH, UBMuMI" CO PAH,
CIIGITY, Ululr CO PAH, BT CO PAH, cnernuaiucTsl
xommannid Intel m «PCK Texnonorum». C mpHUBETCTBEH-
HBIM CIIOBOM K yYaCTHHKAM IPE3CHTAIUH, TIPOXOIUBIICH
B MaITHHHOM 3a;1¢ MHOTO(QYHKIIMOHAIEHOTO HH(OpMAIIH-
OHHO-BBIUHCIUTENRHOTO KoMIutekca (MUBK), obpatmics
nupextop JIMT B.B.KopeHbkoB, KOTOPBIA OTMETHII, UTO
SKCIUTyaTalurs MEepPBOH OYepelr CYMEepPKOMITHIOTEpA B Te-
YEeHHEe MPOLIEINIMX IOIyTOopa JIET MO3BOJIMIA MPOBECTU
LENbIA pAJ CAOKHEHIINX PEeCypCOEMKUX BBIUUCICHUN B
o0s1acTi KBaHTOBOI XPOMOJIMHAMHKH Ha PEIIeTKax, Ipo-
BECTH pacyeThl PajHallMOHHOW 0E30IacHOCTH SKCIIEpH-
MEHTaNbHBIX ycTaHOBOK OISIN, cyliecTBEHHO YCKOPUTh
HCCIIeJIOBaHUSl B OOJIAaCTH paJvallMOHHOM OWOoNoTUH |
JIpyTUX Hay4HO-MIPUKIIAJHBIX 3a/a4, pemaembix B OVSAN.

C BBOJIOM BTOpO¥ 04epe Iy CYyTIepPKOMITBIOTEPA KOJIIEK-
tu JINT nozapasun Butie-gupexrop OUAN P. Jlennunku:
«be3 OONpUIMX BBHIYUCIUTENILHBIX MOIIHOCTEH CErojHs
HEMBICIIUM TIporpecc HayKH. AHaJIN3 JaHHBIX C HOBOTO

- | .
AT THE LABORATORIES OF JINR

KoJTalzepa 0e3 CynepKoMIbloTepa OyleT HEBO3ZMOKEHY.
Koopaunarop npoekra MPD (JI®B3) O. B. Porauesckuii
OTMETHJI, YTO BBIYUCIUTENBHBIE PECYPChI CYNEPKOMIIBIO-
Tepa yXXe aKTHBHO HCIOJIB3YIOTCs Koiutaboparmeit MPD
B pamkax Meracaiienc-poekra NICA st reHepauuu u
PEKOHCTPYKLIMHM COOBITHH, a BBEJCHHUE BTOPOH Odepean
MO3BOJIMT KaUE€CTBEHHO IOBBICUTH ONEPATUBHOCTH MOJE-
JUPOBAHUSA JUHAMUKH CTOJIKHOBEHHUH DEISTUBUCTCKUX
TSDKEJBIX MOHOB M YCKOPHUTH MPOIIECC T'€HEpaluul U pe-
KOHCTPYKIMM cOOBITHI 11 sKkcnepuMeHToB Ha NICA.
B cBoem BbICTyIUIEHHH peKTOp yHUBepcutera «JlyOHa»
J1. B. ®ypcaes no3apasui koyuiektuB OVSU ¢ 3tum 60:b-
IIMM YCIIEXOM M OTMETHJ BaXKHOCTb OOYyUCHHUS CTYAECHTOB
TEXHOJIOTHSIM BBICOKOTIPOM3BOANTEIBHBIX BBIYUCICHUN Ha
CaMbIX COBPEMEHHBIX BBIUHCIUTEIBHBIX ApPXUTEKTypax.
C TeXHHYECKNMH XapaKTEePUCTHKaMH OOHOBICHHOTO CY-
TIepPKOMITBIOTepa coOpaBmuxcs To3Hakomun 0. Murams
(PCK, Mocksa), a H. C. Mecrep (Intel) pacckazai o HOBBIX
THIIEPKOHBEPTCHTHBIX MOIX0AAX, BHEAPEHHBIX BO BTOPYIO
o4epe/b CyNepKOMITBIOTEPA U MTO3BOJISIOIINX CYIIECTBEH-
HO YCKOPHUTH paboTy ¢ OOIBIIIMHU 00bEMaMU TaHHBIX.
[locne mpeseHTanMM COCTOSUICS CEMHHAp, IOCBS-
IIEHHBI HOBBIM IPOTPAMMHO-ANIAPATHBIM PEIICHUSM
cynepkomnbroTepa «[0BOpyH» M HTOraM €ro sKcIuIya-
tanuu. Ha cemunape BoicTynun Buie-gupextop OMAU,

the Laboratory of Information Technologies of JINR. The
updated supercomputer has a joint theoretical peak perfor-
mance of 860 TFlops of double precision, which allowed
it to take the 10th place in the Top-50 list of the most pow-
erful supercomputers in Russia and the CIS.

LIT staff members and employees of other JINR labo-
ratories, as well as Russian computing centres such as ISC
RAS, ICM&MG SB RAS, SPbPU, ICG SB RAS, ICT SB
RAS, specialists of the “Intel” and “RSC Technologies”
companies, participated in the presentation. In the first
part of the presentation, which was held in the computer
room of the Multifunctional Information and Computing
Complex, LIT Director V.Korenkov addressed the partic-
ipants of the event. He noted that over the past year and
a half, the JINR supercomputer named after N. Govorun
in its first modification had made it possible to carry out
a number of complex resource-intensive calculations in
the field of lattice quantum chromodynamics, to calculate
radiation safety of the JINR experimental facilities and to
significantly accelerate research in the field of radiation
biology and other scientific and applied problems solved
at JINR.
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JINR Vice-Director R.Lednicky congratulated LIT
team on the launch of the second modification of the su-
percomputer: “Nowadays the progress of science is un-
thinkable without great computing power. The analysis
of data obtained at the collider will be impossible with-
out a supercomputer”. O. Rogachevsky, the coordinator of
the MPD project (VBLHEP), observed that the comput-
ing resources of the supercomputer were already actively
used by the MPD collaboration of the NICA megascience
project to generate and reconstruct events, and the given
modernization would qualitatively increase the speed of
modeling the dynamics of collisions of relativistic heavy
ions and accelerate the process of generating and recon-
structing events for the NICA experiments. In his speech,
Rector of Dubna University D.Fursaev congratulated the
Laboratory staff on this huge success and paid attention to
the importance of students’ training of high-performance
computing technologies on the latest computing architec-
tures. Yu. Migal (RSC, Moscow) introduced the technical
characteristics of the updated supercomputer to the audi-
ence, and N.Mester (Intel) talked about novel hypercon-
verged approaches implemented in the second modifica-
tion of the supercomputer allowing one to significantly
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nupektop JI®BD B.JI. Kekenuasze, KOTOpbIl OTMeTHI
BaXXHOCTH CymHepKomIbioTepa «[ 0BOpyH» Ui BCcex 3aad,
pemaembix B OV, ocoGeHHO A MeracaieHc-Tpoek-
ta NICA. B.B.KopeHbKOB MO3HAKOMUII COOPaBIINXCS C
tenaeHusMu pa3sutus MUBK kak 6a30Boil ycTaHOBKU
OUSIN. B cBoem noxnaze /. B. [Toaraiiuerii pacckaszan o6
OTIBITE JKCIUTyaTaIlH CYHNepKOMIbIOTEpa U, B YACTHOCTH,
OTMETHJI, YTO Pe3yIbTaThl HayYHBIX HCCIIeOBAaHUI, MOTy-
YEHHBIX C HCIIOJIB30BAHNEM BBIYHCIUTENIBHBIX PECYPCOB
CYIepKOMITbIOTEpa, ObUIM OITyOJIMKOBaHBI B Oosiee uem
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50 Bemymux MUpPOBBIX HayuHBIX nm3maHusax. H.C.Mectep
(Intel) mo3HAKOMHJI YYACTHHUKOB CEMHHApa C COBPEMCH-
HBIMH TEHJICHIMSAMH Pa3BUTHUSI HOBEHIINX BBHIYUCIUTEINb-
HBIX apxuTekTyp ot Intel. Corpymankn xommannu «PCK
Texnonoruu» A.lllmene u Il.JlaBpeHko mnpenctaBuin
0030p pemennit gt HPC-rutarhopm Ha KOHTaKTHOM >KH -
KOCTHOM OXJIQXKJICHNH, a TAK)Ke HOBBIX MIO/IXOI0B K paboTe
¢ OonmpIIMMU 00BEMaMH JIAaHHBIX, PEaIH30BAHHBIX B TOM
Yrciie Ha CynepKoMIibioTepe «I oBOpyH».

JlaGoparopust HHOOPMAIMOHHBIX TEXHOJIOTHH, 14 HOSIOPSI.

IIpe3enranus Bropoii ouepenu cynepkoMinsrorepa «loBopyn» B MamuHaoM 3aie JIUT

speed up work with large amounts of data, which is partic-
ularly relevant for the NICA megascience project.

After the presentation, a seminar on novel software
and hardware solutions of the “Govorun” supercomputer
and on the results of its operation was held. JINR Vice-
Director, VBLHEP Director V.Kekelidze, who noted the
importance of the “Govorun” supercomputer for all tasks
solved at JINR, especially for the NICA megascience proj-
ect, opened the seminar. V.Korenkov enlarged upon the
development trends of the Multifunctional Information
and Computing Complex as the basic facility of JINR.
In his report, D.Podgainy spoke about the experience of
operating the supercomputer. He noted in particular that
the results of scientific research using the computing re-

EI

The Laboratory of Information Technologies, 14 November.
The demonstration of the second modification of the JINR “Govorun” supercomputer in the LIT computer room

sources of the supercomputer had been published in more
than 50 leading world scientific journals. N. Mester (Intel)
introduced the current trends in the development of the
latest computing architectures from Intel. Representatives
of the “RSC Technologies” company A.Shmelev and
P.Lavrenko presented an overview of solutions for HPC
platforms on contact liquid cooling, as well as novel ap-
proaches to working with large amounts of data imple-
mented on the “Govorun” supercomputer.

Laboratory of Radiation Biology

At the Laboratory of Radiation Biology, a method
of obtaining neuron cultures of different parts of the rat




B NABOPATOPUAX MHCTUTYTA

JINlabopaTtopus paguaumoHHon 6uonorumn

B JlaGoparopuu pamuanmoHHON Owonoruu paspa-
00TaH METON MOJYYCHUS HEHPOHANBHBIX KYNbTYp pas-
JIUYHBIX OTJENIOB MO3Ta KPBIC, MO3BOJISIONINI OIICHUBATh
¢dopmuposanue nospexaenuii JJHK B Heliponax npu neii-
CTBUM MOHU3UPYIOMUX M3MyueHud. [lepBudnas Kymerypa
SIBIISIETCSI MAKCUMAJIBHO TIPUOIIMKEHHOH in Vitro MOACIbIO
JUIS MCCIIEOBAHUH in vivo. C UCTIONB30BaHUEM KYJIBTYPHI
HEHPOHOB BO3MOXHO CMOJEIMPOBATH B3aUMOACHCTBUS U
peaKIy pa3IUYHBIX TUIOB KJIETOK B OTBET Ha 00Iyde-
Hue. B skcnepuMenTax ¢ o0mydyeHHEM MIPOTOHAMU U TaM-
Ma-KBaHTaMHU C TPUMEHEHHEM METOJ0B MMMYHOIIUTOXH-
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MHYECKOTO aHaJi3a U3yueHo (hOPMUPOBAHHE JIBYHUTEBBIX
paszpeiBoB JIHK B HeilpoHax MoO3Ke€uka M THIIOKaMIIA.
Ha pucyHke mnpuBeneHbl M300pakeHUs] (pOPMHUPYIOIINX-
cs1 1ByHMTEBBIX pa3pbiBoB /IHK B HelipoHax runmoxam-
na. [TpoBoguTest KOMMYECTBEHHBIH M KaueCTBEHHBIN aHa-
JIU3 TOBPEXACHUNW T€HETUYECKUX CTPYKTYpP HEHPOHOB.
B xome nmexaOpnckoro ceanca Ha yckoputene Y-400M
JlaGoparopuu sepHBIX peakIuii ObLITM OOITyYeHBI Iep-
BUYHBIC KYJBTYPbl MO3TOBBIX TKaHEH YCKOPEHHBIMH HO-
Hamu azota c JIID, pauoit 180 k3B/MkM. Pesynbrarh
AKCIIEPUMEHTA 00pabaThHIBAIOTCA.

Busyanusanus nByHuTeBbIX paspbeiBoB JIHK (3eneHsblii 1BeT) B spax KIETOK NEPBUYHOHN KyJIbTYpbI THIINOKaMIIa KpbICH depe3 1 u
nocie odydyenus npotonamu B j1o3e 1 I'p: &) n3obpakenue npu 1000-kpatHoM yBenuuenun; b) nzoopaxkenue npu 400-kpaTHOM yBe-

JIMYCHUHU

YH2ZAX/FITC

cell €ulture

Nuclei/DAPI

Merge

<1000

Visualization of DNA DSBs (green) in nuclei of cells of a primary rat hippocampal culture 1 h after proton exposure at a dose of 1 Gy:

a) 1000x magnification; b) 400x magnification

brain has been developed, whereby it is possible to study
the formation of ionizing radiation-induced DNA damage
in neurons. A primary culture is the closest in vitro ap-
proximation to research in vivo. A neuron culture allows
modeling the interaction and reactions of cells of different
types in response to radiation exposure. In experiments
with proton and y-ray exposure, DNA double-strand break
(DSB) formation in cerebellar and hippocampal neurons
has been studied using immunohistochemical methods.
The figure shows images of developing DNA DSBs in hip-
pocampal neurons. A quantitative and qualitative analysis
of the damage to neuron genetic structures is underway.
In the December run of the U-400M cyclotron (the Flerov
Laboratory of Nuclear Reactions), primary cultures of
brain tissues were irradiated with nitrogen ions of linear

EI

energy transfer of 180 keV/um. The results of this experi-
ment are being processed.

University Centre

Education. In 2019, 27 external graduate students
seeking a candidate’s degree form Belarus, Kazakhstan,
Mongolia, Russia, Ukraine, and Vietnam were assigned to
JINR to do PhD and work on their theses without mas-
tering programmes of postgraduate training. Among them,
10 students chose “Physics of atomic nucleus and particle
physics” as a scientific profile, 7 students chose “Physics
of charged-particle beams and accelerators”. Eight of the
degree seekers were assigned to VBLHEP, 6 to FLNR, 6 to
FLNP, 6 to DLNP, and 1 to BLTP.
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Y4yeBHO-Hay4YHbIW LEeHTpP

Yueonblii mpomecc. B 2019 . x OUAU Opumm
nmpukperieHs! 27 denoBek u3 bemopyccun, BretHama,
Kazaxcrana, Mounronmuu, Poccun u YkpauHsl i 1of-
TOTOBKM JIUCCEPTALMi Ha COUCKAHWE YUYEHOH CTENEeHHU
KaHIuara Hayk 0e3 OCBOCHHS NPOrpaMM MOJATOTOBKH B
acrimpanrtype. 13 Hux 10 gyenoBek BEIOpany HayqHbIH 1Tpo-
¢mrb «PU3MKa aTOMHOTO S/Ipa U SIEMEHTAPHBIX YaCTHIDY,
7 — «®Pu3MKa MyYKOB 3apsDKCHHBIX YaCTHIl U YCKOpPH-
TeNbHAs TEXHUKa». PacrpeneneHue comckareneil mo ja-
6oparopusim: JIOBD — 8 wenosek, JISIP — 6, JIHD — 6,
JAIT — 6, JITO — 1.

B 2019/2020 yuebHnoM oy 23 JIEKINOHHBIX 00pa3o-
BaTeJIbHBIX Kypca ITOJrOTOBICHO JUIsl CTY/IEHTOB 0a30BOi
Kadeapel (QyHIAMEHTAJIBHBIX W MPUKIAIHBIX MpoOieM
¢usnkn mukpomupa MOTHU, 37 xypcoB — [T CTYIACHTOB
6a3oBbix kKadeap MI'Y (kadeapa usmku s3meMEHTaAPHBIX
gacTuIl U kKadenpa HeWTpoHorpadun) u 93 Kypca — s
CTY/IEHTOB 0a30BBIX Kadelnp TocylapcTBEHHOTO YHHUBEp-
cureta «JlyoHa». C mporpaMMamMu KypcOB MOYKHO O3HAKO-
MuThes Ha caiite YHI (uc.jinr.ru).

Me:xkayHaponHas cTyleH4Yeckasi npaktuka 2019 r.
3aBepmiaromuii 4-f 3Tanm MeXIyHApOAHOHW CTyneHde-
ckoit mpaktuku 2019 1. mpoxommi ¢ 8 mexadps. s yda-
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CTHs B mpakTuke 24 crynenta u3 Apadckoil Pecrmy6muku
Eruner npouuti KOHKypCHbIH 0TOOp Ha OCHOBE cobece-
JTOBaHUS B AKaJEMUU HAyYHBIX MCCIEJOBAHUHA M TEXHO-
noruii APE. TlepBble NHM TpexHEAEIbHOW MPOrpaMMBbI
MIPAKTUKN TPAIUIIMOHHO OBIIM OTBEICHBI JIEKIMSIM O Ha-
npasiieHusx uccienopannii OMSN, a Takke MOCEIeHnto
C O3HAKOMHUTEIBHBIMH SKCKYPCHSIMH BCEX JIAOOPaTOPHIA.
OcHOBHOE BpeMsl OBIJIO TIOCBSIIIEHO MTPAKTHIECKOH padoTe
HaJ y49eOHO-HCCIIEA0BATEIbCKUMU MPOSKTAMHU O PYKO-
BOJICTBOM CIIeIMaINCTOB tabopatopuit OMAN.

12-1 Hay4yHas WIKoJA AJds ydyuTeiaeld GuU3UKU M3
rocypapcr-uienos OUSAU. 10 ner YHI[ coBmecTHO
¢ EBpomneiickoll opraHuzauuei siIepHbIX HCCIIEIOBaHMMA
(ITEPH) opranmu3yeT MeXIyHapOTHBIC HAyYHBIC ITKOJIEI
s yuurenelt ¢usuku w3 rocymapcTB-wieHoB OWSN.
3a 3TO BpeMs yY4acTHHKAMU MEpOIPHATHI cTanmu Ooee
400 memaroroB u3 Poccum, Asepbaifmkana, ApMeHHH,
benopyccun, Kazaxcrana, MonioBel 1 YKpauHsbl.

C 3 mo 10 Hos6ps B LIEPH mpoxommna 12-1 Hayd-
Hasl IIKOJA Uil yuuTened (DM3MKH U3 roCydapcTB-uile-
HoB OUAU. 24 mpenonmaBarens u3 benopyccun, Poccun
1 YKpaumHbl y4acTBOBajJM B IPOrpaMMe, BKIIIOYArOLIeH
HayYHO-TIOIYJISIPHBIC JIEKIMH, TIO3HAKOMHBIINE UX C MHU-
POM 3JIEMEHTApHBIX YaCTHUL], YCTPOMCTBOM YCKOpHUTEIEH
U JICTEKTOPOB, I'PaBUTAIIMOHHBIMHI BOJHAMH, MPOLECCOM

For the 2019-2020 academic year, 23 lecture courses
were developed for students of MIPT JINR-based Depart-
ment of Fundamental and Applied Problems in Microworld
Physics, 37 courses were developed for MSU JINR-based
departments (the Department of Particle Physics and the
Department of Neutronography), and 93 courses were de-
veloped for students of the Dubna State University. For
more information about the programme of the courses, vis-
it JINR UC website (uc.jinr.ru).

International Student Practice 2019. The final 4th
stage of the International Student Practice 2019 was held
from 8 December. To participate in the practice, 24 stu-
dents from the Arab Republic of Egypt passed through a
competitive selection on the basis of an interview at the
Academy of Scientific Research and Technology of ARE.
The first days of the three-week training programme were
traditionally devoted to lectures on JINR fields of research,
as well as visits to all the Laboratories. Most of the prac-
tice time was dedicated to practical work on educational
and research projects under supervision of specialists at
the JINR Laboratories.

EI

XII Scientific School for Physics Teachers from the
JINR Member States. For 10 years, the Joint Institute for
Nuclear Research, together with the European Organiza-
tion for Nuclear Research (CERN), has been organizing
international scientific schools for physics teachers from
the JINR Member States. During this time, more than 400
teachers from Armenia, Azerbaijan, Belarus, Kazakhstan,
Moldova, Russia, and Ukraine participated in the events.

The XII School for Physics Teachers from the JINR
Member States was held in the European Organization for
Nuclear Research from 3 to 10 November. Popular science
lectures introducing the world of elementary particles,
the construction of accelerators and detectors, gravita-
tional waves, and the technologies for experimental data
processing were offered to 24 participants from Belarus,
Russia, and Ukraine. A special lecture was devoted to a
school textbook on nuclear physics developed by the JINR
staff. The programme included excursions to thematic ex-
hibitions and CERN research facilities.

IX All-Russian Science Festival NAUKA 0+. On
11-13 October, the Joint Institute for Nuclear Research tra-
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JlyOHa, exabpb. Y4acTHUKH 4-T0 dTana Mex[yHapoIHOM
npaktuku 2019 . — cryaents! u3 Apabdcekoii PecrryOniku
Eruner na sxckypcuu B JlJaboparopuu siiepHbIX peakuuit
um. [. H. nieposa

Dubna, December. The participants of the 4th stage of the
International Student Practice 2019, students from the Arab
Republic of Egypt, on an excursion at the Flerov Laboratory of
Nuclear Reactions

LIEPH (OKenesa), 3—10 HOsiOps1. 12-51 Hay4yHas 1Ko
JUIs yauTenel pu3nku n3 rocyaapers-aieHos OMAN

ditionally participated in the science festival NAUKA 0+
for the fourth time, presenting Institute’s exhibition stands
in the MSU Fundamental Library and the Expocentre at
Krasnaya Presnya.

At the expositions in the MSU Fundamental Library,
visitors were able to see the layouts of the current operat-
ing JINR facilities: the new cyclotron DC-280 which is

T_sl

CERN (Geneva), 3—10 November. XII Scientific School for
Physics Teachers from the JINR Member States

the main research facility of the Factory of Superheavy
Elements, the IBR-2 reactor, the Medical and Technical
Complex of the Dzhelepov Laboratory of Nuclear
Problems, and the Baikal deep underwater neutrino tele-
scope. The Institute also presented interactive stands fea-
turing the main directions of research and JINR flagship
projects.
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U TEXHOJIOTUAMHU O6pa6OTKI/I OKCIIEPUMCHTAJIbHBIX JaH-
HbIX. Ha ofgHOW M3 Jeknmid ObUT MpeCTaBiIeH Y4eOHUK
«SnepHast Gu3mMKa» s MIKOJ, pa3pabdOTaHHbBIA COTPYI-
Hukamu OVSU. [Ing y4acTHHKOB OBUIM OpTaHW30BaHBI
OKCKYPCHH Ha TEMaTHYECKUE BBHICTABKU M JICHCTBYIOIINE
ycraHoBku LIEPH.

9-ii Bcepoccuiickuii ¢pectuBair NAUKA 0+,
11-13 okta6ps OSSN B "eTBepTHIil pa3 IpUHIMAT y4a-
ctue Bo Beepoccuiickom dectuBane NAUKA 0+, mpen-
CTaBIISIS CBOM dKcmo3unny B OyHmamMeHTanpHOM 6nbmmo-
teke MI'Y u «Oxcnouentpe» Ha Kpachoii I[Ipeche.

Ha skcriosummun B @yHmamMeHTaIbHON OHOMHOTEKE
MI'Y nocerurenu MOIIM YBUAETh MAaKeThl I€WCTBYIOMIUX
yctaHoBok OUSUN: noBoro umknorpona AI-280 — oc-
HOBHOH 0a30BOH yCTaHOBKM (DaOpHKHM CBEPXTSDKEIBIX
2JIeMEHTOB, peakTopa MBP-2, MeanKo-TEXHUUECKOTO KOM-
miekca JISII, rryOGoKOBOAHOTO HEHMTPHHHOTO TelecKoma
u3 sKcnepuMeHTa «baiikam», a Takke HWHTEpaKTUBHbBIC
CTeHJIBI 00 OCHOBHBIX HAIPABICHUAX HCCIECIOBAHUH Ja-
Goparopwii, 0 prarMaHCKUX mpoekTax VHcTuTyTA.

B Illysanosckom kopriyce MI'Y Beictynmiu: B. IIBe-
LOB — ¢ JIEKUMEH O MOMCKe BoAbl Ha Mapce ¢ momo-
b0 HEHTPOHHOTO JETEKTOPa, CO3JAHHOTO MPU y4acTHH
OUAU; K. Beprenb — 0 TOM, KaK € IOMOILBIO MXOB OIpe-
JIEJIATH IKOJIOTHYECKYIO CUTyaluio B MOCKOBCKOH 00ia-
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ct; C.Mepn — o Koiutaiaepax U yCKOPHTEIHHOM KOM-
wiekce NICA.

B «Oxcnonentpe» corpynuauku OV nposenu mpo-
rpaMMy JUIsl OIKOJBHUKOB, BKJIOUAIOILYIO0 MacTep-KJIACChI
0 POOOTOTEXHHUKE, XUMHUYECKHE OIBITHI, KOHKYPCHI H
BUKTOPHUHBI, a TAKXKE TPEICTABIIIN HHTEPAKTUBHYIO IIJIO-
MKy C Pa3BUBAIONIMMH IIPOTPAMMAMH U UTPAMH.

2 wosbps B [ybome OUSAN coBmecTHO C rocymap-
CTBEHHBIM YHHBEPCUTETOM «/lyOHa» opraHu3oBai permo-
HaAJNBHYIO TUIOMAAKY Bcepoccuiickoro ¢ectuBans HayKu
NAUKA 0+.

BcemupHblii 1eHb TeMHOM MaTepuu. COTpyIHUKU
TpyNIbl CcONMalbHBIX KoMMyHuKanui YHI[ ydacTBO-
BaJM B NMOATOTOBKe BceMupHOro nHS TeMHOH marepuu
B YHuBepcasbHOI Oubimmoreke um. /Jl.W.BrnoxuHuesa.
Meponpusitue TpaHcaupoBasoch B corcerax OMAN u Ha
MEXIyHapOIHOM caiite J[Hs TeMHOM Matepun. B okTs0pe
2019 r. B /lHe TeMHOM MaTepuu yyacTBoBaso 18 cTpaH.

Supexc.JIuneit B lyone. bonee 100 mkoibHUKOB
JlyOHBI 1 APYTHX TOPOJOB MPUHSUIN Y9acTHE B OTKPHITOM
KOHKypce Ha oOydenue B SIHnexc.JIumee, KOTOpsIii Havdad
cBoro paboty B 2019 1. Ha 6a3e mumest No 6 UM. akageMuka
I H. ®neposa. [1o pesynpraraM KOHKypca OBLTH OTOOpaHEI
30 mkompHUKOB 7-9-x KimaccoB. [Iporpamma oOydeHus,
paspaboTaHHas B IIKOJIE aHAIN3a JTAHHBIX SIHAEKca U pac-

The following lectures were delivered in the Shuva-
lovsky pavilion of MSU: by V. Shvetsov about the search
for water on Mars with a neutron detector developed with
JINR participation; by K. Vergel about how to define eco-
logical situation in the Moscow Region with moss; by
S.Merts about colliders and the NICA accelerator com-
plex.

The programme for school students, carried out by
JINR staff at the Expocentre, included master classes on
robotic engineering, chemistry experiments, contests and
quizzes. JINR representatives also provided an interactive
platform with learning programmes and games.

On 2 November, together with the Dubna State
University, JINR arranged the regional platform of the
All-Russian Science Festival NAUKA 0+.

International Dark Matter Day. Members of the UC
social communication group participated in the prepara-
tions for the International Dark Matter Day, held in the
JINR Blokhintsev Universal Public Library. The event was
broadcast online via JINR social networks and the website
of the International Dark Matter Day. In October 2019,
18 countries took part in the Dark Matter Day.

EI

Yandex.Lyceum in Dubna. More than 100 school
students of Dubna and other cities took part in the open
competition for the opportunity to study in Yandex.Ly-
ceum, which was opened in 2019 on the basis of Lyceum
No. 6 named after Academician G. Flerov. According to the
results of the competition, 30 students of grades 7-9 were
selected. The training programme, developed at Yandex
School of data analysis and designed for two academic
years, will allow students to gain knowledge and skills
sufficient to work as interns or junior developers. Students
will get acquainted with programming using the exam-
ple of the Python language. The start of the programme
was preceded by the joint work of Yandex, Physics and
Mathematics Open Classroom of Dubna, Lyceum No.6
and JINR. In 2019, the Yandex.Lyceum Project operated
on 304 platforms in 131 cities of Russia and Kazakhstan.

Interschool Physics and Mathematics Open Class-
room. The academic year at the Interschool Physics and
Mathematics Open Classroom began with the traditional
open Physics and Mathematics Olympiad. In 2019, it was
held for the 27th time. Tasks in physics and mathematics
were completed by 97 pupils of grades 5-8 of Dubna and




B NABOPATOPUAX MHCTUTYTA

CUMTaHHAs Ha J(Ba Y4eOHBIX I0/ia, MO3BOJHUT yYaIUMCS
MOJYYHUTh 3HAHWA M HABBIKH, JOCTaTOYHbIC I PabOTHI
CTaXXepOM I MIIAIIIHM pazpadotunkoM. C mporpammu-
pPOBaHMEM IIKOJIBHUKH MO3HAKOMATCSI HA MPUMEpPE SI3bIKA
Python. Crapty mporpamMmsl mpeniiecTBoBajia COBMECT-
Hast paboTa SIHAEKca, MEXIIKOJIFHOTO (hHU3MKO-MareMa-
THdeckoro (akynsrarusa T. yOHbl, mumes Ne 6 w OMSN.
[poext Aunekc.JIumeii B 2019 r. pabotan Ha 304 utoman-
kax B 131 ropone Poccun u Kaszaxcrana.

MeXmKoabHbINH  (pu3nKo-MaTeMaTu4ecKuil  ¢a-
KyJbTaTHB. Y4eOHBIM TOJ Ha MEKIIKOIBHOM (hU3H-
KO-MaTeMaTHYeCKOM (haKyJabTaTUBE Havajcs C TpaIulu-
OHHOW OTKPBITOHM (PU3MKO-MAaTEeMaTHUYECKOH OJIMMITHAIbI,
B 2019 . ona npouwia B 27-i pa3. 97 MIKOIBHUKOB 5—8-X
KkJ1accoB [lyOHBI M COCEHUX FOPOOB BBIMOIHSUIN 3aaHUsI
no ¢usuke u Maremaruke. [loGequrensmu u npuzepamu
ONIUMITUAZBI CTadM ywamuecs mkon Ne6, 7, 8, 9, 11 u
[Tonuc-nuues.

26 okTsa6ps B JloarompymHoMm coctositack Ilepast
omumnuaga um. I1.JI. Kanunel no skcrnepuMeHTabHOU
¢usuke. B Heit npunsann ygactue 170 ydeHHKoB 7—8-X
KJIaCCOB, TTOKAa3aBIINX BBHICOKHE PE3y/bTaThl HA MYyHHIIU-
MaJIbHOM 3Tare Beepoccuiickoil onMMmnuaabl MKOIEHIKOB
n Ha onmumnuaze um. Jx. K. Makcsenna. Oprannsaropamu
onuMmnuazasl apisitorcs MOTU u OnuMnuagHblii HEHTP
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MockoBckoi 00acTr. Ydamunecs: MeKIIKOTIBHOTO (hr3n-
KO-MaTeMaTtuieckoro (akynsrarnBa JlyOHBI cTamm mooe-
JUTEISIMH U TTPU3EPaMH OJTMMITHAIbI.

1-2 HOsOpst 1Be KOMaHIBI AYOHEHCKHX MIKOJIBHU-
KOB yd4acTBOBaJM B |-M MOCKOBCKOM OOJacTHOM Typ-
Hupe oHbIX MaremarnkoB (MOTIOM) st ydeHMKOB
5-7-x xmaccoB. B TypHmpe, opranmzoBaHHoM ®Duzrex-
JMIeeM, NPUHUMAIM y4acThe 79 KOMaH[, MpHEeXaBIIUX
B JlosronpynHsiii co Bceit MockoBckoii obmactu. B tpex
KOMaHJHBIX MATCMAaTUYCCKUX COCTA3aHUAX ):[y6HeH-
CKHE KOMaHJIbl 3aBOEBaIM cepeOpo B CBOMX IMOATPYIINAXx.
VYuactue mKonbHUKOB JIyOHBI OBLIO TOATOTOBIEHO IIpe-
TI0IaBATEJIIMHI MEKIIKOJIBHOTO (PU3UKO-MaTEMaTHIECKOTO
(axynpTaTnBa.

Busurel. B Hauane oxTa0ps AByXAHEBHAS 03HAKOMH-
TeJIbHas mporpamMMa Oblila TPOBe/ieHa ATl CTapIleKIacc-
nukoB rumHazun um. C.B.Kopanesckoii n3 r. Bennkue
Jlyku IlckoBckoit 00 J[Isi IIKOMFHUKOB OBLTH OpraHH-
30BaHbl SKCKypcuu B My3eil HCTOpUHM HAyKU M TEXHUKH
OUsIN, B JIAII u JIAP, a Takke 3HAKOMCTBO € TOCTOIPH-
Me4aTesIbHOCTAMHI HHCTUTYTCKOM YacTH JlyOHBI.

B Mmysee rocreil nozHakomunu ¢ ucropueil Mucrtu-
TyTa, C KPYIHBIMU HAYyYHBIMH IIPOEKTaMH, a TAKKE MPO-
JIEMOHCTPUpOBAIHU psit pusndeckux omnbitoB. B JISIT um
pacckazaiu 00 SkcriepuMenTe Ha o3epe baiikan, rie pabo-

neighbouring cities. The champions and prize-winners of
the Olympiad were students of schools No. 6, 7, §, 9, 11
and Polis-Lyceum.

On 26 October, the First Kapitsa Olympiad in exper-
imental physics was held in Dolgoprudny. 170 students of
grades 7-8 participated in the Olympiad and showed good
results at the municipal stage of the All-Russian Olympiad
for Schools and at the Maxwell Olympiad. The Olympiad
was organized by MIPT and the Olympiad Centre of the
Moscow Region. Students of Dubna Interschool Physics
and Mathematics Open Classroom became champions and
prize-winners of the Olympiad.

On 1-2 November, two teams of school students from
Dubna participated in the First Moscow Regional Tour-
nament for Young Mathematicians (MOTYUM) for stu-
dents of grades 5-7. The tournament, organized by the
Phystech Lyceum, was attended by 79 teams of school
students who had come to Dolgoprudny from all over
the Moscow Region. Dubna teams won silver medals in
their subgroups in three team competitions in maths. The
participants from Dubna were trained and prepared by
teachers of the Interschool Physics and Mathematics Open
Classroom.

EI

Visits. At the beginning of October, high school stu-
dents of the Kovalevskaya Gymnasium from the city of
Velikiye Luki, Pskov Region, visited JINR with a two-day
programme, which included excursions to the Museum
of History of Science and Technology of JINR, to DLNP
and FLNR, as well as acquaintance with the sights of the
Institute part of Dubna.

At the museum, the guests were introduced to the his-
tory of the Institute and major scientific projects. They also
saw a spectacular demonstration of physical experiments.

At the Dzhelepov Laboratory of Nuclear Problems,
the students were told about the experiment located in Lake
Baikal where the Gigaton Volume Detector is installed; the
guests had a tour around the assembly hall of optical mod-
ules, photomultipliers testing hall, and the control room of
the NOvVA experiment. The students carried out laboratory
work on the assembly of a particle detector — a Wilson
chamber.

At the Flerov Laboratory of Nuclear Reactions, the
students found out about the history of the discovery of new
elements of the Mendeleev Periodic Table, got acquainted
with the applied research conducted at the Laboratory and
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TaeT NIyOOKOBOAHBIA HEHTPUHHBII TENECKOIl, U TIPOBEIIN
9KCKYPCHIO B 3aJ1 COOPKHM ONTUYECKUX MOJTYJIEH, 3aJ1 TECTH-
poBaHusi POTOYMHOKUTENEH, B IYJIBTOBYIO SKCIIEPUMEHTA
NOVA. IlIkoNbHUKK BBINOJHWIN JIaOOpaTopHyto pabo-
Ty 1o cOOpKe JeTeKTopa 4acTHIl — KaMepbl Bunbcona.
B JISIP mKOMBHUKHU YCHBIIIATH 00 MCTOPHUH OTKPBITUS
HOBBIX 2eMeHTOB [lepuonuueckoir Tabnuust /1. M. Men-
JlerneeBa, NO3HAaKOMUWINCH € IPUKIIAIHBIMU UCCIIEA0BaHU-
SIMH, KOTOPBIE TIPOBOISITCS B JIADOPATOPHH, C IPUHIMIIOM
paboThl CHHXPOLUKIIOTPOHA HA TPUMEPE MAKEeTa YCTaHOB-
ku [Q11-280, yBunenu yckoputens UL{-100.

IloaroroBka cnenMajJucTOB W MOBbINICHHE KBa-
Juukanun. PyxoBomsamme pabotauku, UTP un cmy-
anqe OUSIU, Bcero 220 denoBek, o0ydannuch Ha Kyp-
cax IOBBIMIECHUS KBUIM(PHUKAMHA W MPOIUIN aTTECTAIHIO
B llenTpanbHoil arTecranuoHHON komuccun MHcTuTyTa
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110 HOPMATHUBHBLIM IPABOBBIM AKTaM W HOPMATHUBHO-TCX-
HUYCCKHUM JTOKYMCHTaM, YCTaHaBJIMBAaIOIIUM Tpe6OBaHI/IH
MIPOMBIIIJICHHOW 0€30IaCHOCTH B Pa3IMYHBIX OTPACIISIX
HaJ30pa, u B TeppuTopuanbHON arTecTallMOHHOW KOMMC-
cun llentpansHoro ymnpasneHus Pocrexnansopa. [l
110 corpynaukoB OUSIN pabounx cnennaibHOCTEH Op-
TaHU30BaHbI KyPChI MO MOATOTOBKE NEpCOHasa, 00CIYKH-
BAIOIET0 OOBEKTHI, MOJBEJOMCTBEHHBIE PocTexHaazopy.
123 coTrpyaHuKa MpoHUIHM OOy4eHHE IO TOKapHO-TEX-
HUYECKOMY MHHHUMYyMY. IIpou3BoncTBEeHHas IpakTHKa
B OUSIU Obuta oprannzoBana st 30 yqanmxcst Kouemka
rocynapctBeHHOro yausepcureta «J{yoHa» u MOATT.

JlyOHa, 25 nexaOpsi. Top»kecTBEHHBIN Bedep, MOCBAIICHHbIH 70-neTnio YHuBepcanbHoit 6nbmuoreku um. J. . brioxunnesa OSSN

Dubna, 25 December. The festive evening dedicated to 70th anniversary of the Blokhintsev Universal Public Library of JINR

the operational principles of the synchrocyclotron illus-
trated by the layout of the DC-280.

Training of Specialists and Skill Improvement.
A total of 220 JINR staff members, including top execu-
tives, engineers, technicians, and specialists, were trained
in the normative legal acts and normative-technical doc-
uments stating requirements for industrial safety in vari-
ous industries of supervision and certified by the Central
Attestation Commission of the Institute and the Territorial
Attestation Commission of the Central Department of
Rostechnadzor. Courses for the personnel maintaining the
facilities subordinate to Rostechnadzor were organized
for 110 JINR staff members. Training in the fire-technical
minimum was provided for 123 employees. The internship

EI

at JINR was organized for 30 students of the Dubna State
University College and the Agricultural Technological
College “Dubna”.
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A. A. banoun, B. H. Cmecaiinos, M. Ilapaiinan, C. H. Tromwonnukos,
E. B. bapmuna, I. A. lllaghees, A. B. Cumakun

IIpoeKT «IHeprus + TPaAaHCMYTAIMA»

B JI®BD ¢ 2016 r. BemyTcs paboThl B 00JacTH HC-
MTOJIb30BAHUS PEIATHBUCTCKAX MTYyYKOB IUISI DIICKTPOSIICP-
HOW TEXHOJIOTMH MOJYYCHHs] SHEPTUM 3a CYET TOro, 4TO
C YBEJIMYEHHEM OJHEPrHH Iy4YKa BO3PacTaloT 3((EKTHI
HeHTpoHOOOpa3oBaHuid. OAHAKO TIPOBEACHHBIN ITUKI UC-
CJIeZIOBaHMHA Ha TyYKax JCHTPOHOB ¢ 3Heprueit 1-8 I'>B
HE TIOKa3aj] yBeNW4YeHUs 3(p(QeKTHBHOCTH 3HEPrOBHIXO/A.
B cBsi3u ¢ 3TUM Ha ITy4Kax JIETKUX s/iep Ha HyKIOTPOHE
OBUTH TIPOBEJCHBI MCCIICA0BaHMS M0 3(GEKTUBHOCTH HC-
nosb3oBanus Jerkux saep 2D, 7Li, 12C nnsa renepaiuu
sHepruu. Ha puc. | mokazaHa 3aBHCHMOCTB SHEPTOBBIXO/IA
JUTSI JICTKUX MOHOB.

BrinonHeHsl  uccienoBaHUs  yTEUKUM HEUTPOHOB
¢ ycraHoBKH «KBHHTa» Ha Iydyke MPOTOHOB (ha30TpoHA
JIAIT OUAN, xoTopsie OTHO3HAYHO MPOASMOHCTPHUPOBA-
JIM, 9TO B pa3Mepax akTUBHOU 30HBI 30 cM kodhdurm-
€HT YTEUKU COCTABJISIET OKOJIO 85 %. DTO MOoKa3bIBaeT 1ie-
J1ec000pa3HOCTh MPOBEJCHUS UCCIICIOBAHUH C SIIEPHBIMU
cuctemamu Oompiero paauyca (R > 60 cm). B HacTosmiee

Bpemst OoJbIasi ypaHOBas MHIICHb YCTaHOBIIEHa Ha (ha-
3otpone JISII. Brumn mpoBeneHs! pacyeTsl ko3 duImenTa
SHEPreTUYECKOro yCHIICHHsI OONBIION YpaHOBOH MHIIEHU
(cm. puc.2 u 3).

Jlist  6e30macHbIX AKCIEPUMEHTAIBHBIX —HCCIE0-
BaHUI Ha Iy4YKe MPOTOHOB (ha30TpOHA OBUIHM TIPOBEE-
HBI pacdeThl HEHTPOHHBIX MOJICH Kak BHYTPH OONBILIOH
YPaHOBOI MHIIIEHH, TaK M Ha e¢ OOKOBOW MOBEPXHOCTH.
Ha puc.4 noka3aHsl 1030BbI€ U CIEKTPaJIbHBIE XapaKTe-
PHUCTHKH HEHTPOHHBIX MOJICH, FeHEPUPYEMbIX POTOHAMH
¢ sueprueil E = 660 MaB u untencussoctsio | = 1011 ¢1,

B pamkax npoexra «Heprus + TpaHCMyTaIus» Mpo-
BeJICHBI COBMECTHBIE HcciieioBanus ¢ IHCTuTyTOM 00111eit
¢uzukun PAH (MO®AH) o BO3IEHCTBHIO JIa3epHOTO H3-
nydenus Ha pacnan 37Cs, HaXOAAMErocs B KOJJIOMIHOM
pactBope Au (cM. puc.5). OOHapyKeHO YMCHBIICHHE
BBIXOJIa Y-M3Ily4eHus ¢ dHepruein E, =660 k3B Gonee
yeMm Ha 10%. 3HaunTeIbHOE YMEHBIIEHHE WHTCHCHUBHO-
cru usiydenus 37Cs cujeTenscTByeT 06 abGCoMIOTHOM

A. A. Baldin, V. I. Stegailov, M. Paraipan, S. I. Tyutyunnikov,
E. V. Barmina, G. A. Shafeev, A. V. Simakin

Project “Energy + Transmutation”

Since 2016, the Veksler and Baldin Laboratory of
High Energy Physics has been working in the field of the
application of relativistic beams for electro-nuclear en-
ergy production due to the fact that with the increase in
beam energy the effects of neutron formations increase
eventually. However, a cycle of studies on 1-8 GeV deu-
teron beams has not shown an increase in energy efficien-
cy. In this regard, studies on beams of light nuclei at the
Nuclotron on the efficiency of using light nuclei 2D, 7Li,
12C for energy generation were conducted. Figure 1 shows
the dependence of the energy output for light ions.

Investigations of neutron leakage from the surface of
the Quinta facility upon irradiation with a proton beam
from the Phasotron of the JINR DLNP were conducted.
These studies have indicated that in the core of &30 cm
the leakage rate is about 85%. This shows the feasibility of
studying nuclear systems with a larger radius, R > 60 cm.
Currently, a big uranium target is mounted at the DLNP

1]

Phasotron. The energy gain of the big uranium target was
calculated (see Figs.2 and 3).

To conduct safe experimental studies on the proton
beam of the Phasotron of the JINR DLNP, neutron fields
were calculated both inside the big uranium target and
on its side surface in order to select safe working condi-
tions. Figure 4 shows the dose and spectral characteristics
of neutron fields generated by protons with the energy of
E =660 MeV and the intensity of | = 10! 571,

Within the framework of the E&T project, joint re-
search was conducted with the Institute of General Physics
of the Russian Academy of Sciences (IOFAN) on the ef-
fect of laser radiation on the decay of !37Cs in a colloidal
Au solution (see Fig. 5). A more than 10% decrease of y-ra-
diation output with the energy £, = 660 keV was detected.
A significant decrease in the radiation intensity of !37Cs in-
dicates the absolute decline in the number of 137Cs atoms,
which is the purpose of transmutation of nuclear waste.
We study possible channels for changing the activity of
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Fig.2. Energy gain in the big
uranium target
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Fig.3. Big uranium target, R = 60 cm
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yMEHbIIEHUH KojindecTBa atoMoB 137Cs, uto snstercs ne-
JIbKO TPaHCMYTAlMK SJIEPHBIX OTX0N0B. MeT uccnenosa-
HHE BO3MOXKHBIX KaHAJIOB M3MEHEHUs akTHBHOCTH 137Cs,
T'oroBuTCsSl SKCNEPUMEHT IO U3MEPEHHUIO HEUTPOHHOIO
U3JTyYEeHHUS TIPH JIa3€PHOM 00Ty YEHHH.

Puc.5. BpemeHnHOe u3MepeHHe aKTHBHOCTHU BOIHOIO PacTBOpa
137Cs, Buinonuennoe npu sHepruu E = 662 k3B mox jeiicteuem
J1a3epHOTO OOTydCHNUS
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Fig. 5. The time variation of activity (in Becquerel units) of aque-
ous solution of 137Cs at 662 keV. Solid squares — without laser
irradiation, open circles — by laser irradiation

137Cs. An experiment is being prepared for measurements
of neutron radiation under laser influence.

To conduct structural studies of radiation damage to
materials used for the manufacture of superconducting
magnets of the NICA accelerator complex, the National
Research Centre “Kurchatov Institute” established and
launched the Energy Dispersion EXAFS Spectroscopy
station. This station will allow investigating the resource
of materials under synchrotron radiation beams when ir-
radiated with fast neutrons with an energy spectrum close
to those that will be generated on the storage rings of the
NICA collider. Based on research on theme 1107, eight
publications have been published and two patents for in-
ventions have been obtained.
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J1st mpoBeneHMsl CTPYKTYPHBIX HCCIIENOBAaHUN pa-
JTUALMOHHBIX TOBPEXKACHUI MaTepHaioB, UCIIOJIB3yEeMbIX
JUIS HM3TOTOBJICHUS CBEPXIPOBOASIINX MarHUTOB YCKO-
putensHoro kommiekca NICA, B HUILL «KypuaroBckuii
WHCTUTYT» CO3[aHa ¥ 3alyIIeHa CTAHIHs YHEPTroAUCIIep-
cuonHoit EXAFS-cnexrpockonuu. DTta CTaHIUSA IO3BO-
JIUT MCCIE0BATh Ha MyYKaX CHHXPOTPOHHOTO HU3JTy4YEeHHUS
pecypc MarepualioB Ipu o0IydyeHUH OBICTPBIMH HEHTPO-
HaMH C SHEPreTHMYECKUM CIEKTPOM, OJIM3KUM TOMY, YTO
OyZieT reHepupOoBaThCsl Ha HAKOIUTENbHBIX KOJIBIAX KOJ-
naiigepa NICA. Ilo pe3ynbraTam BccieI0BaHU B paMKax
Tembl 1107 onyOnukoBaHO 8 mieyaTHBIX PadOT U MOJYUYCHO
2 maTeHTa Ha U300peTeHHS.
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b. Myxamemynwi, /. I1. Koznenko, E. A. Kenocun, C. E. Kuuanos,
E. B./Iykun, A. A. lllaiimepoenos, K. M. Hazapos, b. H. Casenko

IlepBbie HaAyYHBIE Pe3yJIbTATHI,
MOJIYy4Y€HHbIE HA IKCIIEPUMEHTAJIbHOU
YCTAHOBKE /IJISI HEUTPOHHOU paguorpadpuu
u Tomorpagun Ha peakrope BBP-K

C ydeToM aKTyaJlbHOCTH W IIMPOKHX IIPHKIIAJHBIX
BO3MOXXHOCTEH METO/I0B HEUTPOHHOH pasuorpaduu u To-
morpaduu [1, 2] Tpu roga Hazan Obu1a chopMUpOBAHA CO-
BMecCTHas pabogast rpymma u3 coTpyaHukoB Jlabopatopuu
HelrpoHHOH ¢u3ukn nm. V.M. ®@panka OUSAN, umero-
IIUX JOCTATOYHBIHA OMBIT B CO3JaHUU HEUTPOHHBIX yCTa-
HOBOK [3, 4], u coTpynuukoB MHCTUTYTA simepHO# (husn-
ku MuHncTepcTBa »HepreTukn PecmyOmmkm Kaszaxcran
(Anma-Ata) no Co3JaHnIO CIIeNUAIM3UPOBAHHON HayYHOH
YCTAaHOBKH JUIsl MCCIEAOBAHUMN C IOMOLIbI0 HEUTPOHHOMI
pamnorpaduu u Tomorpadun Ha Oaze peakropa BBP-K
UAD, Anmva-Ata, PecnmyOmuka Kasaxcran) [5,6]. 3a
CPaBHHTENIHO KOPOTKUI CPOK OBLIM BBITOIHEHBI PaOOTHI

10 TIPOEKTHPOBAHUIO HOBOM yCTaHOBKH, 3aKa3y W NMPHOO-
PETEHHIO CIELUATIbHOTO O0OPYJIOBAHUS M MarepHajioB,
pa3MeIIeHHI0 OCHOBHBIX KOMIIOHEHTOB YCTAHOBKH U dJIe-
MCHTOB OMOJIOTHYECKON 3aIUTHI B SKCIIEPUMEHTAIEHOM
3ane peaktopa BBP-K.

14-15 Hos10ps 2019 . B MUHCTHTYTE siiepHON (DHU3HKH
COCTOSUICS] CEMHHAD, TIOCBSIIIIEHHBII OTKPBITHIO yCTAHOBKH
HEUTpOHHOM pamgmorpaduu u Tomorpaduu. B padore ce-
MHUHapa NPUHSIM ydacTHe yueHble u crierpanuctsl JIHOD,
HUILI «KypuatoBckuit nnctutyt» (Mocksa), MHCcTHTYTA
simepHoO (m3nkn 1 Ka3axckoro HaMOHAIBHOTO YHHUBEP-
curera uM. ainb-Papadbu (Anma-Ara). B pamkax cemnHapa
COCTOAIACh BUACOKOH(EPEHIMA ¢ IPEACTaBUTENEM OTAE-

B. Muhametuly, D. P. Kozlenko, E. A. Kenzhin, S. E. Kichanov,
E.V.Lukin, A. A. Shaimerdenov, K. M. Nazarov, B. N. Savenko

The First Scientific Results Obtained Using the
Experimental Setup for Neutron Radiography
and Tomography at the WWR-K Reactor

In view of the relevance and wide application possi-
bilities of neutron radiography and tomography methods
[1, 2], three years ago a joint working group was organized,
consisting of specialists of the Frank Laboratory of Neutron
Physics of the Joint Institute for Nuclear Research (FLNP,
JINR), with sufficient experience in the development of
neutron facilities [3, 4], and employees of the Institute of
Nuclear Physics of the Ministry of Energy of the Republic
of Kazakhstan (Almaty, Republic of Kazakhstan) in order
to develop and construct a specialized scientific facility for
research using neutron radiography and tomography at the
WWR-K reactor (INP, Almaty, Republic of Kazakhstan)

T_ol

[5, 6]. In a relatively short period of time, work was car-
ried out to design it, order and purchase special equipment
and materials, install its main components and biological
shielding in the experimental hall of the WWR-K reactor.

On 14-15 November 2019, the Institute of Nuclear
Physics held a seminar dedicated to the launch of this new
neutron radiography and tomography facility. The semi-
nar was attended by scientists and specialists from JINR
FLNP, the National Research Centre “Kurchatov Institute”
(Moscow), the Institute of Nuclear Physics (Almaty),
and the Al-Farabi Kazakh National University (Almaty).
Within the framework of the seminar, a videoconference
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na ¢usnueckux u xumuueckux Hayk MAIATD H.II. ba-
pazacom, KoTopblid mo3apaBuil coTpynHuko PI'TT MAD
n JIH® OMSAN ¢ TakuM BaXHBIM HayYHO-TEXHHUYECKUM
JIOCTHXKEHHUEM M 3aBEpHJI, YTO HOBas YCTaHOBKa Ha pe-
aktope BBP-K Oynet BkiItoueHa B MeXIyHapOAHYIO 06a3y
YCTAHOBOK 110 HEHTPOHHO paauorpaduu 1 ToMOrpadum.

YcraHoBKa HEUTPOHHOM paanorpadun U ToMorpaduu
pacronoxeHa Ha TOPU30HTAILHOM KaHase Ne 1 uccneno-
Batenbckoro peakropa BBP-K (cwm. puc. 1) u B HacTosimee
BpeMsl ABJSIETCS €IMHCTBEHHON YCTAaHOBKOW Takoro poja
B PecnyOnuke Kazaxcran. Ha ycraHoBke HEUTPOHHBII 1y-
4ok pazmepamu 110 200 MM HopMHUPYETCs KOJUTUMATOPHOMN
CUCTEMOI M BaKyyMHUPOBAaHHOI TpyOOii /Uil yMEHBIICHUSI
MOTepb B MHTEHCHUBHOCTH H3-32 PACCESHHUsS HEHTPOHOB
Ha Bo3mayxe. XapakTepuctuueckuii mapamerp L/D [2, 3]
OTpeneNnseTcss OTHOLICHUEM PAacCTOSHUS L MEXITYy BXO-
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HOU anepTypoil KOJUTMMaTOPHOW CUCTEMBI U MOJI0KEHUEM
uccieayeMoro odpasia K AMaMETpy BXOIHOW arepTypsl
kouuMaTopoB D. CooTBeTCTBYyIOLTHE 3HAYESHHSI IS CO-
3IaHHOW YCTAaHOBKHU cocTaBistoT L =7 m, D=2 cwm, 4ro
oTBeyaeT 3HaueHHio mapamerpa L/D =350. Dto 3Haue-
HHE HAXOAUTCS Ha yPOBHE MOJOOHBIX YCTaHOBOK B JIpY-
THX MHPOBBIX HEUTPOHHBIX IeHTpax [1]. s momydenus
HEHTPOHHBIX M300PaKCHUI HCIIONIB3YETCS CIICIHATbHBIMN
JETeKTOp Ha JIBYX3epKaJbHOI ONTHYECKOH CcXeme, pas-
paborannoii xommanueir SOL Instruments (Pecmy6mmxa
Benopyccus).

HeiitporHoe wn300paskeHHE OT MPOIIEAILIETO Yepes
UCCIIeAyeMblii 00BEKT HEHTPOHHOTO Iy4Ka TPaHCHOPMHU-
pyeTcsi B CBETOBOM CHTHAIN C TIOMOIIBIO CIIMHTHIIISIIMOH-
HOT'O 9KpaHa, KOTOpbIil (hoKycupyercs: 0OObEKTHBOM C Iie-
pemeHHbIM (oKycHbIM paccrosiiueM Ha CCD-marpuily

Anma-Ara (Kazaxcran), 14-15 HosOpst.

VY4acTHHKH CeMUHApa 110 OTKPBITHIO YCTAaHOBKM HEUTPOHHOI paxuorpaduu u Tomorpadun Ha peakrope BBP-K

Almaty (Kazakhstan), 14—15 November. The participants of a seminar dedicated to the opening
of a neutron radiography and tomography facility at the WWR-K reactor

was held with the representative of the IAEA Division of
Physical and Chemical Sciences Nuno Pessoa Barradas,
who congratulated the employees of INP and JINR FLNP
on such an important scientific and technical achievement,
and assured that the new setup at the WWR-K reactor
would be included in the international database of neutron
radiography and tomography facilities.

The neutron radiography and tomography facility is
located at the horizontal channel No. 1 of the WWR-K re-
search reactor (Fig. 1) and, at present, is the only facility
of this kind in the Republic of Kazakhstan. In this setup, a
neutron beam with dimensions of up to 200 mm is formed
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by a collimator system and a vacuum tube to reduce losses
in intensity due to neutron scattering in the air. The charac-
teristic parameter L/D [2, 3] is determined by the ratio of
the distance L between the input aperture of the collimator
system and the position of the test sample to the diameter
of the input aperture of the collimators D. The correspond-
ing values for the setup are L =7 m, D = 2 cm, which cor-
responds to the value of the parameter L/D = 350. This
value is at a level of similar facilities in other world neu-
tron centres [1]. To obtain neutron images, a special de-
tector is used on the basis of a two-mirror optical scheme
developed by SOL Instruments (Republic of Belarus). The




B JIABOPATOPUAX UHCTUTYTA

Puc.1. Cxema pacnonoeHusi OCHOBHBIX Y3JIOB 3KCIEPHMEH-
TaJbHON yCTAaHOBKU JAJIs UCCIICI0OBAHUM € TOMOIIBIO HEUTPOHHOM
paauorpaduu u romorpadun Ha peakrope BBP-K. IIpencrasie-
HO pacrooKeHHe BaKyyMHPOBAHHOI TPyOBI JUIsi YMEHBIICHUS
HOTEPbh B MHTEHCUBHOCTH U3-32 PACCESHUs HEHTPOHOB Ha BO3/IY-
X€, MECTO JJIsl ISTEKTOPHON CHCTEMBbI H CHCTEMbI TOHHOMETPOB,
OeToHHas OMOIOTHYECKast 3aIUTa YCTAHOBKH

Fig. 1. Layout of the main units of the experimental setup for
research using neutron radiography and tomography at the
WWR-K reactor. The schematic drawing shows the location of
the evacuated tube intended to reduce losses in intensity due to
neutron scattering in the air, a place for detector and goniometer
systems and a concrete biological shielding system

neutron image from the neutron beam transmitted through
the object under investigation is transformed into a light
signal using a scintillation screen, which is focused by a
zoom lens on the CCD matrix of a high-sensitivity video
camera based on a Hamamatsu matrix.

The results of the first scientific experiments at the
constructed neutron radiography and tomography facility
of the WWR-K reactor were presented at the seminar, and
the future scientific programme for this neutron setup was
discussed as well. The technical parameters of the facility
make it possible to successfully conduct scientific exper-
iments to analyze the internal structure of technological,
engineering, paleontological, astrophysical, geophysical
and other scientific objects. As an illustration of the pos-
sibilities of the experimental station, several results are
presented below. Figure 2 (a, b) shows a conventional
photograph and a neutron image of the internal structure
of an automobile spark plug. The neutron radiographic im-
age clearly reveals the internal structure of the spark plug
(metal contacts and fasteners are easily distinguishable).

One of the important directions of using neutron non-
destructive testing methods is the study of the spatial dis-
tribution of internal components in cultural heritage ob-
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BBICOKOUYBCTBUTEJIBHOM BUACOKaMEPbl HA OCHOBE MaTpu-
el Hamamatsu.

Ha cemunape ObuIH ITpEACTaBICHBI PE3yNbTATHI Hep-
BBIX HAy4YHBIX DKCIIEPMMEHTOB Ha CO3JaHHON YCTaHOBKE,
Takke 00CYXHajcs BOMpoc o Oymymied HayyHOH TMpo-
rpaMMe JJIsl 9TOW HEUTpOHHOM ycTaHOBKHM. Ee TexHuue-
CKH€ IapaMeTpsl NO3BOJIIOT YCIEIIHO ITPOBOJUTH Hayd-
HBIE DKCIEPUMEHTHI 110 aHAJIN3y BHYTPEHHETO CTPOCHUS
TEXHOJIOTHYECKNX, WH)KEHEPHBIX, MAJCOHTOIOIMYECKUX,
acTpO(U3NUECKIX, TeO(YU3NIECKUX M APYTUX HAYIHBIX
00BEKTOB. B kauecTBe MILTIOCTPAIIUN BOSMOXKHOCTEH IKC-
MEPUMEHTANIBHON CTaHIIMK HUXKE MPUBEIEHBI HECKOIBKO
MIOJTyYeHHBIX pe3yasTatoB. Ha puc.2,a n b npeacraBieHb
oObrgHast ororpadus M HEHTPOHHOE N300paKCHHUE BHY-
TPEHHETO YCTPOWCTBA ABTOMOOMILHOM CBEUH 3a’KUTAHMSI.
Ha neiiTporHoM pamuorpaduieckoM H300pa’keHUH OT-
YETIMBO Pa3IndMMO BHYTPEHHEE YCTPOICTBO CBEUU: Me-
TaJUIN4eCKHe KOHTAKTHI U JJIEMEHTHI KpernexKa.

OfHUM W3 BaXXHBIX HANpPABIEHUN HCIOJIB30BAHUS
METO/I0B HEHTPOHHOI0 Hepa3pyaroIIero KOHTPOJIs SBJIsi-
IOTCSI UCCIIEIOBaHUS IPOCTPAHCTBEHHOTO PaclpeieNeHust
BHYTPEHHHX KOMIIOHEHTOB B 0OBEKTaX KyJIbTypHOIO Ha-
cnenust. B xauecTBe nmpuMepa NmpeacTaBlIeHbl PE3yIbTaThl
HEHTPOHHBIX TOMOTPAa()UUECKUX UCCIIEIOBAHUN OCTATKOB
HIDKHEH YeNIOCTH UCKOIIaeMOro YeJIoBeKa — IPECTaBU-

jects. As an example of such neutron tomographic studies,
the results of the investigation of the remains of the lower
jaw of a fossil man of semi-nomadic Saka tribes who lived
in the territory of modern Kazakhstan in the period from
the 1st millennium BC to the first centuries AD are pre-
sented. This archaeological object was found during ex-
cavations of the mound near the village of Rakhat in the
Almaty Region. Figure 2 (C, d) shows a photograph of the
remnants of the lower jaw and its three-dimensional mod-
el reconstructed from tomographic data. A strong spatial
heterogeneity of the distribution of components within the
studied archacological object was revealed. This may be
due to the complex processes of mineralization of organic
tissues for such a long time. Figure 2,e presents a virtu-
al cross section of several teeth of the jaw of this ancient
man. The spatial resolution of the facility for neutron ra-
diography and tomography at the WWR-K reactor is quite
sufficient to visualize the dental canals and the distribution
of mineral components in the volume of each tooth.




B NABOPATOPUAX MHCTUTYTA

TeJisl TOJYKOYEBBIX TUIEMEH CAKCOB, OOMTABIIMX Ha Tep-
putopuun coBpemennoro Kazaxcrana B nepuos ot I Teics-
YeJIeTUsl 0 H.D. JIO IEPBBIX BEKOB H.3. DTOT apXeoJoru-
4eckuil 00bEKT ObUT OOHApPYKEH IMPU pacKOIKax KypraHa
y cena Paxar B Anma-atuHCko#t oonmactu. Ha puc.2,c u d
IIpe/ICTaBICHbI POTOrpadust 0OCTATKOB HUKHEH YEIIOCTH 1
BOCCTAHOBIICHHAs U3 TOMOTPa(hMUECKUX JaHHBIX €€ TpeX-
MepHas Mojenb. OOHapykeHa CHJIbHAsI IPOCTPAHCTBEH-
Hasl HEOTHOPOJIHOCTb pacIpeieieH sl KOMIIOHEHTOB BHY-
TPH UCCIIEAYEMOTO apXeoJIOTHYECKOro 00beKTa. DT0 MO-

- | .
AT THE LABORATORIES OF JINR

KET OBITh CBSI3aHO CO CIOKHBIMHU IPOIECCaMK MHUHEpPAJIU-
3allMU OPTaHWYECKHUX TKaHeH 3a cTonb jgonaroe Bpems. Ha
puc.2,e TOKa3aH BUPTYaJbHBIH CPe3 HECKOIBKUX 3y0OB
YeIIOCTH 3TOTO IPEeBHEro 4enoBeka. IIpocTpaHcTBEHHOTO
paspeleHnst yCTaHOBKH JUTs HeUTPOHHOM paauorpaduu u
Tomorpaduu Ha peaktope BBP-K BriosHe gocTarodso s
BU3yaIn3alMy 3yOHBIX KaHAJIOB U PaclpeieIeHuUs] MUHe-
paJIbHBIX KOMIIOHEHTOB B 00beMe KaX0ro 3y0a.

Puc.2. ®otorpadus (a) u HelirpoHHOE N300paxkeHue (b) BHyTPEeHHETo YCTPOICcTBAa aBTOMOOMIIEHO cBeun 3akuranus. ororpadus
OKaMEHEeIIBIX OCTAaTKOB HIDKHEH YeIIOCTH MCKOIIaeMOro 4YeJoBeKa JPEBHUX CAaKCKHX IUIeMeH (C). BoccranoBieHHas n3 JaHHBIX HEH-
TPOHHOH TOMOTpa(HH TpeXMepHast MOJEIb YeIIOCTH NCKOIIaeMOT0 UelloBeKa (d) M BUPTyabHBIH cpe3 aToi Monenu (e). LiBetoBas cxe-
Ma COOTBETCTBYET KO PHIIEHTaM 0CIa0IeHHsT HETPOHHOTO IMydKka OT OOIBIINX 3HAUCHUH (KPACHBIH IIBET) K MCHBIINM (3€ICHBIH)

Fig.2. Photo (&) and neutron image (b) of the internal structure of an automobile spark plug. Photo of fossilized remains of the lower
jaw of a fossil man of ancient Saka tribes (C). A three-dimensional model of the jaw of a fossil man (d) reconstructed from neutron to-
mography data and a virtual cross section of this model (e). The color scheme corresponds to the attenuation coefficients of the neutron

beam from large values (red) to smaller ones (green)
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3acegaHne ®MHaAHCOBOro KomMuTeTa COCTOSINIOCh
21-22 HoA6psa B XaHoe (BbeTHamM) noa npepcenatenb-
cTBoM npeacrtasutena Pecnyonuku Bonrapum C.Xa-
pPU3aHOBOMN.

®PrHaHCOBLIV KOMUTET 3acnyLuan Aoknag AuMpekTopa
WHctuTyTa B. A.MatBeeBa v pekomengosan KM npuHaTe
K CBeAeHM0 pekoMmeHagaumn 126-n ceccum Y4eHoro cose-
Ta OVAN, a Takke npeaBapuTenbHbIe UTOMW BbIMOSHEHNS
nnaHa Hay4YHo-uccrnegoBaTenbCkMx paboT n mexayHapoa-
HOro Hay4yHoro coTpyaHmdecTa B 2019 1.

durHaHcoBbIN komuTeT pekomeHaosan KM ogobputb
paboty aupekumMn MHCTUTYTa No peanusaumm KpynHbIX

Hayu4HbIX npoekToB OUAW, B YyacTHOCTM, NpoekTa knacca
MeracavieHc «Komnnekc NICA», dbabpukm cBepXTsKenbixX
3MEMEHTOB, HEMTPUHHbIX UCCreaoBaHUi Ha o3epe barikan
n Ha KanuHuHckon AJC, uccnegoBaHUIA Ha KOMMMekce
CrneKkTpoMeTpoB peakTopa VIBP-2, oTMeTWTb akTBHOE y4ya-
ctme OUNAN B knoYEBBIX MEPOMNPUATUAX, MOCBALLEHHbIX
MexayHaponHomy rogy Nepuoguyeckor Tabnuubl XUmn-
YeCKUX 3reMEHTOB, a Takke ofobpUTb NOArOTOBKY NMPOEK-
Ta cornaiueHns mexay MnHMCTepCTBOM HayKu U BbICLLETO
obpasoBaHusa PO n OUAN o coTpygHmnyecTBe 1 nNpoBese-
HUM COBMECTHbIX paboT no cosgaHuio barikanbckoro rny-
60KOBOAHOIO HEWTPUHHOTO Teneckona Baikal-GVD u yya-

Xanoit (BeetHam), 21-22 Hos0ps. 3acenanne @uHancoBoro komurera OMSN

Hanoi (Vietnam), 21-22 November. The meeting of the JINR Finance Committee

A meeting of the JINR Finance Committee was held
in Hanoi (Vietham) on 21-22 November. It was chaired
by the representative of the Republic of Bulgaria,
S.Harizanova.

The Finance Committee heard a report presented by
JINR Director V.Matveev and recommended that the CP
take note of the recommendations of the 126th session of
the JINR Scientific Council and of the preliminary results of
implementation of the JINR Plan of Research and Interna-
tional Cooperation in 2019.

The Finance Committee recommended that the CP
commend the work done by the JINR Directorate on im-
plementing JINR’s large scientific projects, in particular:
the megascience project “NICA complex”, the Factory of
Superheavy Elements, the neutrino research programmes
at Lake Baikal and at the Kalinin NPP, the research with
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the IBR-2 spectrometer complex; that the CP acknowledge
the active participation of JINR in the cornerstone events
dedicated to the International Year of the Periodic Table of
Chemical Elements; that the CP endorse the preparation
of a draft agreement between the Ministry of Science and
Higher Education of the Russian Federation and JINR on
cooperation and joint work on construction of the Baikal-
GVD deep-water neutrino telescope and on participation in
experimental studies in the fields of high-energy neutrino
astrophysics, neutrino astronomy, and neutrino physics.
Taking note of the decision of the Government of the
Republic of Uzbekistan to resume full participation in JINR,
the Finance Committee suggested that the CP recommend
that the Plenipotentiary of the Government of the Republic
of Uzbekistan to JINR submit, for consideration at the CP
session in March 2020, his proposals on financial terms for
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CTUN B 3KCMEpPUMEHTasbHbIX MUCCrneaoBaHusX B obnacTtu
HEWUTPUHHON acTPOU3NKN BbICOKUX SHEPTUI, HENTPUHHOMN
acTpoHOMUM, (PU3NKN HEVTPUHO.

MpuHsaB Kk cBegeHuto pelweHve [paBuTenbCcTBa
Pecnybnukn Y3bekuctaH o BO30GHOBMEHWMM MONHOMNPaB-
Horo y4yacTusa B OUAN, drHaHCOBbLIN KOMUTET NPEANoXKM
KMM pekomenOoBaTb MOMHOMOYHOMY MpPeacTaBUTENHD
npaBuTenbcTBa Pecnybnvkn Y3bekuctaH npeacTaBuTb
ansa paccmoTpennsa Ha ceccun KIMIM B mapte 2020 r. npea-
NOXeHMs1 0 PUHAHCOBBIX YCNOBUSAX BO30OHOBMNEHMS MOM-
HompaBHOro yvactusa Pecnybnukn Y3bekuctad B OVMAN.

®duHaHcoBbIM kKoMuTeT pekomeHgosan K1l npuseT-
CTBOBaTb MognuMcaHve OOPOXHOW KapTbl MO COTPyAHUYe-
cTBy MunHucTepcTBa 06pa3oBaHnd, HAyKn U TEXHONormye-
ckoro passutusa Pecnyonukun Cepoun n ONAN, a takke
0pobpuTb NoagnucaHne AOKyMeHTa O MPOANEHUU COTpya-
HuyectBa OUNAN ¢ depepanbHbiM MUHUCTEPCTBOM Obpa-
30BaHUSA 1 Hay4HbIX UccriegoBaHui FfepMmaHum.

Mo poknany 3amectuTens pykooautenst ®vHaHcoBoO-
3KOHOMUYecKoro ynpasneHus MHctutyta M. . Bacunbesa
«O npoekte 6romketa ONAN Ha 2020 r., 0 npoekTe B3HO-
coB rocygapcts-uneHoB OVAN Ha 2021, 2022, 2023 rr.»
®duHaHcoBbIN KomuteT pekomeHposan KIM yTBepanTb
6ropxker OMAN Ha 2020 r. ¢ obLien cymMMon OOXOAOB U
pacxogoB 218713,9 Tbic. ponnapos CLUA. ®duHaHCcoBbIN
KomuteT Takke pekomengosan KI1M yTBepauTb Lwikany
B3HOCOB rocygapcts-4neHoB OUNAN Ha 2020 r., B3HOCHI ro-
cypapcte-uneHoB OVAN Ha 2020 r. n BbiNnaTy 3agormKeH-

HocTu rocygapcTe-uneHoB B 2020 . no B3Hocam B GrompkeT
ouAn.

®duHaHcoBbIN komuTeT pekomeHgoan KM onpene-
NUTb OPUEHTMPOBOYHbIE pasmepbl Otomketa OUAUM Ha
2021 r. B cymme 212,24 mnH gonnapos CLUA, Ha 2022 .
B cymme 217,33 mnH gonnapoe CLUA, a Takke opueHTu-
POBOYHbIE CyMMbI B3HOCOB rocyaapcts-uneHos OVAN Ha
2021 v 2022 rr.; NpUHATL K CBEAEHUNIO OPUEHTUPOBOYHbIN
pasmep Giompxketa OUNAU Ha 2023 1. B cymme 222,67 MIH
ponnapos CLA 1 opveHTMPOBOYHbIE CyMMbI B3HOCOB FO-
cygapcte-uneHoB OVAN Ha 2023 .

durHaHcoBbIN kKomuTeT pekomeHgoBan KM ogobputb
CBOAHYt0 KoppekTupoBky Gtompketa OUNAUM Ha 2019 r. 3a
9 mecaueB; paspelwmnTb aupektopy MHCTUTyTa nponHaek-
CMpoBaThb OKMNazHyto 1 TapudHyo Yactu 3apaboTHon nna-
Tbl YNEHOB MepcoHarna ¢ y4eToM BO3MOXHOCTEN GlompxeTa
OUAW Ha 2020 r. B cooTBEeTCTBUM C KONMNEKTUBHBLIM O0ro-
Bopom OUAN Ha 2017-2020 rr.

durHaHcoBbIN kKoMUTET pekomeHgosan KIIM nopyuntb
avpekunn NHCTUTyTa NpeactaBuTb AN pacCMOTPEHMS Ha
3acefaHum K n ceccum KIN 8 mapte 2020 r. npeanoxe-
HMS No pMHaAHCOBOMY obGecneqeHnto KOHKYPEeHTOCnocob-
HOro YPOBHS OnnaThbl TpyAa BbICOKOKBANUMULMPOBAHHOTO
nepcoHana ONAN.

Mo poknagy anpektopa JI®BS B.[. Kekenvase n Bu-
ue-gupektopa NHctutyTta P.JlegHnukoro «O npoekTe 6roa-
eTa Mo UCMonb30BaHUIO LieneBbiX cpeacts Poccuickon
depnepaumu, Bbiaensemblx B COOTBETCTBUM ¢ CornatleHnem

resuming the full participation of the Republic of Uzbekistan
in JINR.

The Finance Committee recommended that the
CP welcome the signing of the roadmap for coopera-
tion of JINR with the Ministry of Education, Science and
Technological Development of the Republic of Serbia, and
that it endorse the signing of the document extending the
Agreement on cooperation between JINR and the German
Federal Ministry of Education and Research.

Based on the report “Draft budget of JINR for the year
2020, draft contributions of the Member States for the
years 2021, 2022, and 2023” presented by M. Vasilyev,
Deputy Head of the JINR Finance and Economy Office,
the Finance Committee recommended that the CP approve
the JINR budget for the year 2020 with the total income
and expenditure amounting to US$218713.9 thousand.
The Finance Committee also recommended that the CP
approve the scale of contributions and the contributions of
the JINR Member States for 2020, as well as the repay-
ment of contribution arrears of Member States to the JINR
budget for 2020.

The Finance Committee recommended that the CP
determine the provisional volumes of the JINR budget for
the year 2021 amounting to US$212.24 million, for the year
2022 amounting to US$217.33 million, as well as the pro-
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visional amounts of the Member States’ contributions for
2021 and 2022; and that the CP determine the provisional
volume of the JINR budget for the year 2023 amounting to
US$222.67 million and of the provisional amounts of the
Member States’ contributions for 2023.

The Finance Committee recommended that the CP
endorse the consolidated adjustment of the JINR budget
for the year 2019 over 9 months and that it also allow the
JINR Directorate to index the salary and tariff parts of the
compensation package of the staff members, taking into
account the possibilities afforded by the JINR budget in
2020, in accordance with the JINR Collective Bargaining
Agreement for 2017-2020.

The Finance Committee recommended that the CP
commission the JINR Directorate to submit, for consider-
ation at the CP session in March 2020, proposals to ensure
a competitive level of remuneration for JINR’s highly qual-
ified staff.

Following the report “Draft budget for the use of the
special-purpose funds of the Russian Federation pro-
vided in accordance with the Agreement between the
Government of the Russian Federation and JINR on the
construction and exploitation of the NICA complex of su-
perconducting rings for heavy-ion colliding beams, for the
year 2020” presented by VBLHEP Director V. Kekelidze and
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mexay lNMpasutenscTBom Poccunckon egepaumm n Mex-
OYHapOOHOW MeXNpaBUTENbCTBEHHON Hay4YHO-MCCneno-
BaTenbckon opraHudaumenn O6beaMHEeHHbIM WUHCTUTYTOM
A0epHbIX UCCNefoBaHU O CO3AaHUN M SKCMyaTauumn Kom-
nrnekca CBEPXMPOBOASLLMX KOMEL, Ha BCTPEYHbIX MyyKax
Tskenbix noHoB NICA, Ha 2020 r.» ®uHAHCOBbLIA KOMUTET
pekomeHgoBan KIM yTBepanTb GHOOKET MO MCMONb30Ba-
HUIO LeneBbix cpeacts Poccuinckon depepaumm, Bolgens-
€MbIX B COOTBETCTBUM C [AaHHbIM COrMalleHNeM, B CyMMe
5003911,0 TbIC. pyGnen.

®duHaHcoBbI kKomuTeT pekomengosan KM  npu-
HATb K CBEAEHW0 MHdOopMauMio Mo [oKnagy AupekTopa
WHcTtutyTa B.A.MatBeesa v Buue-gupekTopa VHcTutyTa
B.1O. WapkoBa «O npoekte CTpaTtermyeckoro nnaHa gon-
rocpo4yHoro passutus ONAN».

Mo poknagy NOMHOMOYHOIO MpeAcTaBMTENS MNpaBu-
TenbctBa [py3un B ONAN A. XBepenuase «O6 utorax 3a-
cefaHua paboyen rpynnel npy npeaceaatene K no cowu-
HaHcoBbIM BonpocaM OUVAW ot 17-18 okTtabps 2019 r.»
DVHAHCOBLIN KOMUTET NPUHSAN K CBeOeHUo MHdopmaLuto
0 panbHenwen gopabotke NonoxeHusa o HayyYHo-uccrie-
OoBaTenbCckux U obpasoBaTenibHbIX Nporpammax COTpyA-
HuyectBa OUAW ¢ HayuHbIMU OpraHu3auusiMm u yHUBEP-
cuUTETaMu rocyfapcTB-4rneHoB VIHCTUTYTa, 0 HOBOWM peaak-
uun lMonoxeHns o nepcoHane OUAW ona paccmoTpeHnst
n ytBepxaeHusa Ha ceccum KIM 25-26 Hos6pa 2019 r.,
0 xofe paboT No CoOBEpLUEHCTBOBAHMIO 3aKyNMOYHOW Aesi-
TenbHocTn OUNAN.

Mo pgoknapy 3amectuTens rnasHoro Byxrantepa WH-
ctutyta T.Bb.HaymeHko «O npoekTte nopsiaka 3ayeta CTo-
MMOCTM NocTaBok obopyaosaHus, npnbopos, MaTeprarnos,
yCryr v otaernbHbix paboT no 3akasam MHCTMTyTa B cyeT
ynnaTbl AOMEBbIX B3HOCOB rocygapcre-yneHos OUAN»
®duHaHcoBbIn KomuteT pekomeHgosan KIM yTBepanTb
nopsaoK 3a4eTa B CYET ynnaTtbl AONEBbIX B3HOCOB rOCy-
aapcrte-uneHos OVAN.

Mo poknagy AupekTopa ayaWTOPCKOW KOoMMaHuu
«KopcakoB u MaptHepbi» . A. Kopcakosa «O6 ntorax npo-
BEeLEHUSA ayaNTOPCKOW NPOBEPKN (DUHAHCOBOW AEeATENbHO-
ctn MHctutyTa 3a 2018 . 1 aHanuse UCMNONHeHUs OUpek-
umen MIHcTMTyTa nnaHa MeponpusTWi No ntoram nposeae-
HWS ayaAMTOPCKOM NPOBEPKM (PMHAHCOBON OESATENbHOCTM
OUAN 3a 2017 r.» PUHAHCOBLIN KOMUTET PEKOMEHAOBAr
KM yTBepanTb ayaMToOpcKoe 3akmoyeHne un ByxranTtep-
ckuit otyeTr ONAN 3a 2018 1.

JINR Vice-Director R.Lednicky, the Finance Committee
recommended that the CP approve the budget for the use
of the special-purpose funds of the Russian Federation al-
located in accordance with this Agreement in the amount of
5003 911.0 thousand rubles.

The Finance Committee recommended that the CP
take note of the information concerning the “Draft strategic
plan for the long-term development of JINR” presented by
JINR Director V. Matveev and Vice-Director B. Sharkov.

Regarding the report “Results of the meeting of the
Working Group for JINR Financial Issues under the CP
Chair held on 17-18 October 2019” presented by A. Khve-
delidze, Plenipotentiary of the Government of Georgia to
JINR, the Finance Committee recommended that the CP
take note of the information on the continued work to fi-
nalize the draft Regulations for research and educational
programmes of JINR’s cooperation with scientific organiza-
tions and universities of JINR Member States, of the new
version of the JINR Staff Regulations to be considered and
approved at the CP session on 25-26 November 2019;
and of the ongoing work to improve the procurement ac-
tivities of JINR.

Regarding the report “Draft procedure for setting off
the costs of procurement of equipment, instruments, mate-
rials, services and individual work on JINR'’s orders against
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the payment of contributions of JINR Member States” pre-
sented by T.Naumenko, Deputy Chief Accountant of JINR,
the Finance Committee recommended that the CP approve
the procedure for setting off the costs against the payment
of contributions of JINR Member States.

Based on the report “Results of the audit of the fi-
nancial activities of JINR performed for the year 2018 and
analysis of implementation by the JINR Directorate of the
plan of activities resulting from the audit of the financial ac-
tivities of JINR performed for the year 2017” presented by
D.Korsakov, Director of the audit company “Korsakov and
Partners”, the Finance Committee recommended that the
CP approve the auditors’ report and the accounting report
of JINR for 2018.
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OuepepgHaa ceccua KomuteTra mNOMHOMOYHbIX
npeacraBuTene NpaBUTENbCTB FOCYAapCTB-YSIEHOB
OUAN coctosinack 25-26 HoAGps B XaHoe nop npea-
ceAaTenibCTBOM MOJSIHOMOYHOIO npeacTaBuTensl npa-
ButenbcTBa Poccuiickon ®epgepaumnm M. M. KoTiokoBa.

3acnywas fgoknag avpektopa MHctutyta B.A.Mart-
BeeBa, KM npuHan Kk cBegeHuo pekomeHngaumm 126-n
ceccun YyeHoro coeta ONAN v nHpopmaLmio gupekumm
MHCTUTYTa 0 XoZe BbIMOMHEHWS MNfiaHa Hay4YHO-Mccneno-
BaTenbCKnx paboT 1 MexayHapoaHOro CoTpygHM4YecTBa B
2019 r. u nnaHax MHctuTtyTa Ha 2020 r.

KM ogobpwn paboty aupekumn MHcTutyTa no pea-
nunsaumm npoekta knacca MmeracavieHc «Komnnekc NICA».
B yacTHOCTW, NPUHSAN K CBEAEHWIO:

— 3aBeplUeHne paboT No co3gaHu OCHOBHbIX CU-
cTem ByCTEPHOrO CUHXPOTPOHA M U3rOTOBIEHMWIO ipMa CO-
neHovpanbHOro marHuTa getekropa MPD;

— BBEOEHMEe B 3KCnyaTtauuto OOGHOBMEHHOTO KOM-
nbloTEpPHOro knacTtepa Ans 3agad komnnekca NICA;

— nepBble u3nyeckne pesynbraThbl, NOnyYeHHbIE B
akcnepumeHTe BM@N Ha komnnekce NICA;

— npoBedeHNEe COBELLaHU MeXayHapoaHbIX KO-
na6opauun MPD n BM@N komnnekca NICA, Ha koTopbIx
obcyxpanacb uanyeckas nporpamma 3KCNEpPUMEHTOB
MPD v BM@N, xop paboT no A4eTeKTOpHbIM nogcucteMam
1 aHanm3 aKkcnepuMeHTarnbHbIX AaHHbIX.

KM nopyuvn gmpekumn WHcTuTyTa cdopmmpoBaTb
MEXAYHapOAHbIN KOMUTET MO aHanuay 3atpart 1 rpaduka
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peanusauun npoekta «Komnnekc NICA» v npeacraBuTb
Ha ceccuu KTl B mapTe 2020 r. pe3ynbsratbl NPOBEAEHHOTO
aHanuMsa u pekoMeHaauuy ampekumm MHetutyTa.

KMIM npuvHan K cBegeHuo nosiydyeHue paspeLueHus
MuHUCTEpPCTBa XMNULLHOW NonuTukM MockoBcko obnacTtu
Ha BBOA B 3KCMryaTauuio 3KCMEPUMEHTamNbHOMO Kopryca
dabpukn cBepxTxenbix anemeHToB (CT3), caHuTapHoO-
3AMNMOEMMONOrMYECKOro 3aKkio4YeHNst 0 COOTBETCTBMM yCTa-
HOBOK pabpuvkn HopmaTvBam B obrnactv pagvaumoHHON
6esonacHocTK, a Takke ogobpun nnaHbl NO NPOBEAEHNIO
nepBbIX 3KCNepUMeHTOB Ha dabpuke CT3.

KMM ormetun aktmBHoe yyactue OUAN B kntoyeBbix
MepOoNpUATUSX, MOCBSALLEHHbIX MexayHapogHoMmy rogy
Mepuognyeckon TabnmLbl XMMUYECKUX SITIEMEHTOB.

KMIM npuHan K cBegeHuto ycrewHoe npoaosikeHne
pabot no co3gaHuto Ha o3epe baiikan rny6okoBogHOro
HenTpuHHOro Teneckona Baikal-GVD, B 4yacTtHocTH, ycTa-
HOBKY [OBYX HOBbIX KIacTEPOB HEWTPUHHOrO AeTeKTopa,
adppekTUBHbIN 06beM KoToporo goctur ~0,25 km3, a Tak-
e NPUBETCTBOBAI NOArOTOBKY NPOEKTa CornalleHns Mex-
Ay MuHncTepcTBOM Hayku u Bbicliero obpasoBaHusa PP
n OUNAN o coTpyaHu4ecTBe M MPOBEAEHUN COBMECTHbIX
pabot no cosgaHuio Teneckona Baikal-GVD u yyactun B
3KCNepUMEHTarnbHbIX UCCNegOBaHUAX B 06racTy HENTPUH-
HOW acTpOdU3NKN BbICOKUX 3HEPrUn, HEMTPUHHOW acTpo-
HOMMU, PUINKN HENTPUHO.

KMMN opobpun ganbHelwee pasBUTUEe HEWTPUHHBIX
akcnepumeHtoB OUNAN Ha KanuHuHckon ASC, a Takke

A regular session of the Committee of Plenipo-
tentiaries of the Governments of the JINR Member
States was held in Hanoi on 25-26 November. It was
chaired by the Plenipotentiary of the Government of
the Russian Federation, M. Kotyukov.

Having heard the report presented by JINR Director
V.Matveev, the CP took note of the recommendations of
the 126th session of the JINR Scientific Council, of the in-
formation presented by the JINR Directorate on the prog-
ress of implementation of the JINR Plan of Research and
International Cooperation in 2019 and on the plans for
JINR activities for 2020.

The CP commended the work done by the JINR Direc-
torate on implementing the megascience project “NICA
complex”. It noted, in particular:

— the completion of the main systems of the Booster
synchrotron and of the fabrication of the yoke of the sole-
noidal magnet for the MPD detector;

— the commissioning of the updated computer cluster
at VBLHEP for the challenges of the NICA complex;

— the first physics results produced in the BM@N ex-
periment at the NICA complex;

— the holding of the meetings of the MPD and BM@N
collaborations of the NICA complex, which discussed the
physics programmes of the MPD and BM@N experiments,
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and progress in detector subsystems work and in the anal-
ysis of experimental data.

The CP commissioned the JINR Directorate to es-
tablish an International Committee for the analysis of the
expenditure and schedule for implementing the NICA com-
plex project and to submit the results of the accomplished
analysis of the project’s implementation including recom-
mendations to the JINR Directorate at the CP session in
March 2020.

The CP took note of the obtaining of the permission
issued by the Ministry of Housing Policy of Moscow Region
to commission the experimental building of the Factory of
Superheavy Elements (SHE) and of the Sanitary and Epi-
demiological Conclusion on the compliance of the Factory’s
facilities with radiation safety requirements. It also en-
dorsed the plans of first experiments at the SHE Factory.

The CP acknowledged the active participation of JINR
in the cornerstone events dedicated to the International
Year of the Periodic Table of Chemical Elements.

The CP took note of the successful continuation of
work on the construction of the Baikal deep-sea neutrino
telescope, Baikal-GVD, in particular, the commissioning of
two new clusters of the neutrino detector, the effective vol-
ume of which has now reached ~0.25 km3. It welcomed the
preparation of a draft agreement between the Ministry of
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NPUVHAN K CBEAEHWIO HOBblE (h13n4eckme pesynbsrathbl B UC-
cnepoBaHusAX No u3nke KOHAEHCUMPOBaHHbIX cpef C uUC-
nonb3oBaHWEM Kommrekca cnektpometpos UBP-2 n ge-
ATENbHOCTb MO BbipaboTKe KOHLENUMM HOBOIO MCTOYHMKA
HenTpoHoB OUAN yeTBepTOro NOKONEHNSI.

MpuHAB K cBeAeHW0 MHAOPMaLMI0 O peLleHun npa-
BuUTENbCTBa Pecnybnvkn Y3bekuctaH BO30OHOBWTH MoOn-
HonpaBHoe y4yactne B OUAM n rotoBHOCTM B MOMHOM
Mepe BbINOMHATL CBOM 00si3aTenbCcTBa B COOTBETCTBUU
¢ YcraBom OUNAN, a Ttakke 0 Ha3Ha4YE€HUM MONTHOMOYHOIO
npeacraBuTens npaBuTenscTBa Pecnybnvkn Y3beknuctaH B
OUAN, KIN pekomeHgosan NOMHOMOYHOMY NpeAcTaBuUTe-
nto npasutenscTBa Pecnybnukn Y3bekncraH npeacraBntb
Aanst paccmoTpenuns Ha ceccum KT B mapte 2020 r. npea-
TNOXEHMS1 O (PMHAHCOBBLIX YCIMOBUSIX BO30OHOBMNEHUS yya-
ctus Pecny6nuku Y3bekuctan B OUNAN.

KMM npusetcTBOBan BBeAeHWE B AEWCTBME HOBbIX
anccepTtaumnoHHbix coBetoB OUNAN, paboTatoLmnx Ha ocHo-
BE NMpaBa CaMOCTOSITENbHOMO NPUCYXXAEHNUS yYEHBIX CTEmNe-
Hel, a Takke 3anyck CneLuanM3npoBaHHOIO MeXayHapoa-
HOro KoHkypca ans ctunengmnatoB OUNAN, cnocobeTsyto-
Lero ganbHenweMy npuBneveHnto B IHCTUTYT monoapix
yyeHbIX 13 rocygapcta-yneHoB OUNAN n gpyrux cTpaH.

KM opobpun ykpenneHne napTHEPCKMX OTHOLLEHWI
c PepepatuBHon Pecnybnukon MepmaHuen, noanvcaHue
OOPOXHOW KapTbl MO COTPyAHMYECTBY ¢ MuHMCTEPCTBOM
obpa3oBaHus, HayKM U TEXHOMNOrMYEeCcKoro passutust Pec-
ny6nvkm Cepbun, paboTy anpekuun MHCTUTyTa No pacium-
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PEHNIO MEXOYHApOOHOro COTPYAHMYECTBA, B YACTHOCTW,
npucoeavHeHne naptHepoB u3 MekcukaHckmx CoeguHeH-
Hbix LUTaTos k npoekty NICA.

KomuteT nopyuun ampekummn WHCTUTYTa n3yunTb BO-
npoc 06 accounmposaHHoM YneHcTee B ONAN v npeacra-
BUTb COOTBETCTBYHOLUME NPELNOKEHUS AN PACCMOTPEHUS
Ha ceccun KIIM. Ona nogroToBKu NpoekTa AOKYyMeHTa Cco-
3natb pabouyto rpynny u3 npeacrasuTenent Pecny6nuku
Bonrapun, Pecnybnukn KasaxctaH, Pecny6nuku MNonbLuw,
Poccuiickon depepaumm, PymbiHum, Yeluckon Pecny6nmku,
a Takke NpuBMeYb B KAYeCTBE KOHCYNbTaHTa NpeacTaBmTe-
na LEPH.

Mo poknagy «O npoekTte 6rogxera OUNAU Ha 2020 .,
O MpoeKTe B3HOCOB rocyaapctB-yneHoB OUAU Ha 2021,
2022, 2023 rr.», NpeAcTaBleHHOMY 3aMecTUTeNeM pyKo-
BoauTenst ®UHAHCOBO-3KOHOMMUYECKOro ynpasnenus WH-
ctutyta M.T. BacunbeBbim, KM oo ytouHeHus GrogxeTa
OUAN Ha 2020 r. Ha ceccum KITM B mapTte 2020 . ¢ y4eToM
NpeanoXeHnn gupekumm VIHCTUTYyTa No U3MEHEHUIO CUCTE-
Mbl ONnaTtbl Tpyaa YCTaHOBMIT pacxofbl Ha MepcoHan Ha
ypoBHe Otompxketa 2019 r. B pasmepe 84,8 mMnH gonnapos
CLWA. PasHyua mexay pacxogamu Ha nepcoHan B NpoekTe
6ropxeTta Ha 2020 r. u B 6rogpxkete OUAN Ha 2019 1. B cym-
me 10,7 mnH gonnapos CLUA nepeHeceHa Ha pacxogbl no
KOHCONMAMpPOBaHHOW cTaTbe «MartepuanbHble 3aTpaTbi»
B Gtompxkete OUAN Ha 2020 r. KMIM Takke nopy4un avpek-
umn UHCTUTyTa npu yTOuHEHWUU OroaxeTa npeacTtaBuTb
ONs paccMoTpeHust Ha 3acegaHum PUHAHCOBOro kKoMmTeTa

Science and Higher Education of the Russian Federation
and JINR on cooperation and joint work on the construction
of the Baikal-GVD neutrino telescope, and on participation
in experimental studies in the fields of high-energy neutrino
astrophysics, neutrino astronomy, and neutrino physics.

The CP endorsed the further development of the JINR
neutrino experiments at the Kalinin NPP. It also acknowl-
edged the new results achieved in condensed matter phys-
ics studies with the IBR-2 spectrometer complex, as well as
the development of the concept of a new, fourth-generation
neutron source for JINR.

Taking note of the information about the decision of the
Government of the Republic of Uzbekistan to resume full
participation in JINR and its readiness to fully implement
its obligations in accordance with the JINR Charter, as
well as about the appointment of the Plenipotentiary of the
Government of the Republic of Uzbekistan to JINR, the CP
recommended that the Plenipotentiary of the Government
of the Republic of Uzbekistan submit, for consideration at
the CP session in March 2020, his proposals on financial
terms for resuming the full participation of the Republic of
Uzbekistan in JINR.

The CP welcomed the enactment at JINR of new
dissertation councils on the basis of JINR’s right to inde-
pendently confer academic degrees, as well as the launch
of a specialized international competition for JINR fellows,
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which will contribute to further attracting young scientists to
JINR from JINR Member States and other countries.

The CP welcomed the strengthening of partnership
with the Federal Republic of Germany, the signing of the
roadmap for cooperation with the Ministry of Education,
Science and Technological Development of the Republic
of Serbia, and the efforts of the JINR Directorate towards
enhancing international cooperation, in particular, the ac-
cession of partners from the United Mexican States to the
NICA project.

The Committee commissioned the JINR Directorate
to study the possibility of associate membership in JINR
and to submit relevant proposals for consideration at the
CP session. For the preparation of a draft document, it
was proposed to establish a Working Group of representa-
tives of the Republic of Bulgaria, the Czech Republic, the
Republic of Kazakhstan, the Republic of Poland, Romania,
and the Russian Federation as well as to invite a CERN
representative as a consultant.

Based on the report “Draft budget of JINR for the year
2020, draft contributions of the Member States for the
years 2021, 2022, and 2023” presented by M. Vasilyeyv,
Deputy Head of the JINR Finance and Economy Office, the
CP resolved, prior to revising the JINR budget for 2020 at
the CP session in March 2020, taking into account the pro-
posals of the JINR Directorate for amending the remunera-
tion system, to set the personnel costs at the budget level
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n ceccumn KIM npeanoxeHns no M3MEHEHWU0 NoaxonoB
K copmmpoBaHuto Brogxeta OUNAUM ¢ yyeTom nMporHosu-
poBaHUSA pe3ynsTaToB KAaCcCOBOrO UCMOMHEHUS Groaxera u
obecneyeHns paBHOMEPHOCTU PacxooB.

KM yreepaoun 6tompker OUNAN Ha 2020 r. ¢ obuien
CyMMOM p[oxodoB M pacxogoB 218713,9 Thic. gonna-
pos CLUA, wkany B3HOCOB M B3HOCHI FOCyAapCTB-YNIEHOB
OUAN Ha 2020 r., a Takke BbINnaTy 3a0IMKEHHOCTU rocy-
napcrte-uneHoB B 2020 r. no B3Hocam B GromxkeT OVAN.

KM nopyunn gupekumn NHCTUTYTa NnpegctaBuTe And
paccmoTpeHusa Ha ceccum KM B mapte 2020 r. aHanus
3apaboTHOW nnaTtbl N0 KaTeropusiMm nepcoHana v npeano-
XeHust no obecnevyeHnto KOHKYPEHTOCNOCOBHOro ypoBHS
onnatbl Tpyga BbICOKOKBANMMULMPOBAHHOIO MnepcoHana
OVAN, npegycmaTpuBalowme 3aBUCUMOCTb BbINAaT OT
pesynsraToB Tpyaa.

KM onpenenvn opMeHTUPOBOYHbLIE pa3Mepbl Oroake-
Ta OUAN Ha 2021 1. B cymme 212,24 mnH gonnapos CLUA
n Ha 2022 r. B cymme 217,33 mnH gonnapos CLUA, a Takxke
OPWEHTMPOBOYHbIE CYMMbl B3HOCOB TOCYAapCTB-4NEHOB
OUAN Ha 2021 n 2022 rT.; NPUHAN K CBEAEHUIO OPUEHTU-
poBOYHbIV pa3mep Giomketa OUAM Ha 2023 1. B cymme
222,67 mnH gonnapoe CLUA, a Takke OpMEHTUPOBOYHbIE
CyMMbl B3HOCOB rocyaapcts-uneHoB OVAN Ha 2023 r.

KMM opobpun CBOAHYK KOPPEKTUPOBKY Orogpke-
Ta ONAN Ha 2019 1. 3a 9 mecsAUeB, a Takke paspeLunn
anpekTopy WHCTUTYTa NpPOMHAEKCUPOBATb OKMagHYK U
TapudHylo yacTu 3apaboTHOM MnaTbl YNEHOB MEepPCOHa-
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na c y4etom Bo3MOxHocTeln bromxketra OUAN Ha 2020 r.
B cooTBeTcTBUM ¢ KonnektuBHbiM gorosopom OUNAWN Ha
2017-2020 rr.

Mo poknagy avpektopa JI®BS B.[. Kekenvase n Bu-
ue-anpektopa NHctutyTa P.Nleanuukoro «O npoekTe 6toa-
eTa Mo UCMoNb3oBaHUIO LieneBbiX cpeacts Poccuickon
denepaumu, BolaensieMbIix B COOTBETCTBUM ¢ CornalueHnemM
mexay lNMpasutensctBoMm Poccunckon ®egepaumm n mex-
OyHapOHOW MEXNpPaBUTENbCTBEHHOW Hay4YHO-MCCeno-
BaTenbcKkon opraHusauuern O6beaMHEHHBIM WHCTUTYTOM
S0EPHbIX UCCNEeAoBaHNA O CO34aHNM 1 KCMyaTaLum KoM-
nrnekca CBEPXMPOBOASALLMX KOMeL, Ha BCTPEYHbIX Mydkax
Tskenbix noHoB NICA, Ha 2020 r.» KM ytBepaoun Gioa-
XKET Mo MCNomnb30BaHuWIo LieneBbix cpeacts PO, Beigense-
MbIX B COOTBETCTBMMU C [aAHHbIM COrfalleHUeM, B CyMMe
5003911,0 TbIC. pybner.

Mo poknagy aumpektopa WMHctutyta B.A.MaTtBeeBa
n Buue-gmpektopa WHctutyta bB.1O.Wapkosa «O npo-
ekte CTparernyeckoro nnaHa [AONrOCPOYHOro pasBUTUSA
OUAN» KM nopyuun ampekumm NHCTUTYTa NoarotoBuTh
1 NpeacTaBuTb ANst paccMoTpeHus Ha ceccun KM B map-
Te 2020 r. eguHbIA MHTErpanbHbI JOKYMEHT Ha OCHOBE
mMaTtepuanos, NpeacTaBeHHbIX TEMaTUYEeCKUMIU NOArpyn-
namu, ¢ onucaHnem obLuen ctpaternm ¢ ee priarMaHcKMmMm
npoekTamu 1 NpMopuTeTaMmv napTHepCTBa.

Mo poknagy npencepatenss MHaHCOBOrO KoMuTeTa
C.XapusaHoBoit «O6 wutorax 3acegaHuss PUHaAHCOBOrO
komuteta OUAU ot 21-22 Hosbps 2019 r.» KM ytBep-

of 2019 in the amount of US$84.8 million. The variation
between the personnel costs in the draft budget for 2020
and in the JINR budget for 2019 in the amount of US$10.7
million is carried forward to the expenses under the con-
solidated item “Material costs” of the budget for 2020. The
CP also commissioned the JINR Directorate when revising
the budget to submit proposals for modifying approaches
to the budgeting process for consideration at the Finance
Committee meeting and the CP session taking into account
the forecasting of results of cash execution of the budget
and ensuring the uniformity of expenditure.

The CP approved the JINR budget for 2020 with the
total income and expenditure amounting to US$218713.9
thousand, the scale of contributions and the contributions
of the JINR Member States for 2020, as well as the repay-
ment of contributions arrears of Member States to the JINR
budget for 2020.

The CP commissioned the JINR Directorate to submit
for consideration at the CP session in March 2020 an anal-
ysis of the salaries by personnel category and proposals
to ensure a competitive level of remuneration for JINR’s
highly qualified staff, providing for the dependence of sala-
ry payments on employees’ performance.

The CP determined the provisional volumes of the
JINR budget in income and expenditure for the year 2021
amounting to US$212.24 million and for the year 2022
amounting to US$217.33 million, as well as the provisional
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amounts of the Member States’ contributions for 2021 and
2022. The Committee took note of the provisional volume
of the JINR budget in income and expenditure for the year
2023 amounting to US$222.67 million and of the provision-
al amounts of the Member States’ contributions for 2023.

The CP endorsed the consolidated adjustment of the
JINR budget for the year 2019 over 9 months. It also al-
lowed the JINR Directorate to index the salary and tariff
parts of the compensation package of the staff members,
taking into account the opportunities afforded by the JINR
budget in 2020, in accordance with the JINR Collective
Bargaining Agreement for 2017—2020.

Following the report “Draft budget for the use of the
special-purpose funds of the Russian Federation provided
in accordance with the Agreement between the Government
of the Russian Federation and JINR on the construction
and exploitation of the NICA complex of superconducting
rings for heavy-ion colliding beams, for the year 2020” pre-
sented by VBLHEP Director V.Kekelidze and JINR Vice-
Director R. Lednicky, the CP approved the budget for the
use of the special-purpose funds of the Russian Federation
allocated in accordance with this Agreement in the amount
of 5003 911.0 thousand rubles.

Following the report “Draft strategic plan for the long-
term development of JINR” presented by JINR Director
V.Matveev and Vice-Director B. Sharkov, the CP commis-
sioned the JINR Directorate to prepare and submit for con-




CECCUA KIMN ONAn

OWN NpOTOKOMN 3acefaHus U Nopsaok 3aveta CTOMMOCTU
noctaBok obopynoBaHus, Nnpubopos, MaTeprarnos, yCnyr un
oTAenbHbIX paboT no 3akasam WHCTUTyTa B cyeT ynnarbl
O0neBbIX B3HOCOB rocyaapcte-yneHos OVAN.

O6eyame Bonpoc «O npoekTe NMonoxeHus o nepco-
Hane OUAWNy, KM nopyymn gupekuun MHCTUTYyTa noaro-
TOBWUTb U NPEACTaBUTb AN PAacCMOTPEHUs Ha 3acedaHuu
duHaHcoBoro komuteta n ceccum KM B mapte 2020 r.
MonoxeHne o nepcoHane OUAN ¢ yyeTom npeanoxeHun
avpekuun MHcTuTyTa no obecneyeHuto KOHKYpeHTOCMNo-
COBHOro ypoBHS onnaTthbl Tpy4a BbICOKOKBANMAULIMPOBaH-
Horo nepcoHana ONAN. Takke npu HeobXxoaAMMOCTHU Npea-
CTaBuUTb A4S pacCMOTpPeHUs Ha 3acegaHnm PMHaAHCOBOrO
komuTeTa n ceccum KIMIN npeanoxeHns no COOTBETCTBYHO-
LM KoppekTupoBkam Grogxeta OUAN.

Mo Bonpocy «O6 uTorax NpoBeAeHWUs ayauTOPCKOWA
npoBepkn uHaHCOBON pAedatenbHocTn WHcTuTyTa 3a
2018 r.» KM yTBepann ayamMtopckoe 3aknodeHne n yx-
rantepckuii otyet ONAN 3a 2018 .

Mo nHdopmaummn gupektopa NHctutyTa B. A. MaTBee-
Ba «O6 m3meHeHun B coctaBe Y4yeHoro coBeta OUAN»
KM npuHAN K CBEAEHMIO BKITIOYEHME B COCTaB YYEHOro co-
Beta OUAN B. C. KOnpaweBa (Akagemus Hayk Pecny6nuvkm
Y36eKkncTaH), Ha3Ha4eHHOro NOTHOMOYHbIM MpeacTaBuTe-
nem npasuTensctBa Pecnybnukn YsbekuctaH, u npurna-
cun B cocTtaB Y4yeHoro coBeta OUNAN Y. Baccrnep (IN2P3
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CNRS, ®panumns; LIEPH, Lsenuapusa) n A.-U. 3TbeHBp
(IRFU CEA, Cakne, ®paHuus).

BacnywaB wuHdbopmaumo  aupektopa  WMHctutyTa
B.A.MatBeeBa «O mepax, npegnpuvHumaembix no dgop-
MupoBaHuto gupekumn OUAW», KM npuHan k cBegeHuto
MHpOpMaLMIO O NOUCKE NEPCNEKTUBHbIX KaHAMOATOB ANd
NpVBMeYeHns B COCTaB AMpekunn MIHCTuTyTa B Lensax ee
OMOIOXeHNs1 U 6onbLUen NOArOTOBMEHHOCTU K aKTUBHON
paboTe no peanusaumm aMoMuno3HbIx 3agad CeMuneTHero
nnana passutus ONAN Ha 2017-2023 rr., B TOM yncne B
ycnoBusix noarotoBku CTpaTerniyeckoro nnaHa gonrocpoy-
Horo passutua OUNAN go 2030 r., a Takke NpUHAN npea-
noxeHve pgupektopa WHctutyta B.A.MatBeeBa BBecTU
B MPaKTMKy HasHaveHue BbIOOPOB AMpPEKTOpa Ha MapToB-
ckom ceccum KNI Toro roga, KOTOpbIN NpeaLecTByeT rogy
OKOHYaHWs1 NOMTHOMOYMI AEeNCTBYHOLLEro AUPEKTOPA.

KomuteT noppepxan npeanoxeHue avpektopa WH-
ctuTyTa B. A.MaTtBeeBa 0 npurnaLleH1n Nnepeoro 3amecTu-
Tens MUHWUCTPa Hayku 1 Bbiclwero obpasoBaHus Poccuii-
ckon ®epepaunm I B. TpyOHMKOBA HA JOMKHOCTL NEPBOro
BULe-aupekTopa NHCTUTYTa C BO3NOXEHMEM Ha HEro nors-
HOMOYMI M OTBETCTBEHHOCTU 3@ MOATOTOBKY MpOrpammbl
Oyaywiero pa3sutua MHCTUTYTa, pyKOBOOUTENS AUPEKLUN
Meranpoekta NICA n KoopAMHAUMOHHbBIX PYHKLMI agMu-
HUCTPATUBHOIO AMpeKkTopa WIHCTUTYTa OO0 YTBEPXAEHUS
ero B 3TOM [OOMKHOCTM B COOTBETCTBUM C MNpaBunamu

sideration at the CP session in March 2020 a single, inte-
grated document based on the materials presented by the
thematic subgroups describing the overall strategy with its
flagship projects and partnership priorities.

Following the report “Results of the meeting of the
JINR Finance Committee held on 21-22 November 2019”
presented by S.Harizanova, Chair of the Finance Com-
mittee, the CP approved the protocol of the meeting and
the procedure for setting off the costs of procurement of
equipment, instruments, materials, services and individual
work on JINR'’s orders against the payment of contributions
of JINR Member States.

Based on the discussion of the issue “Draft Staff Re-
gulations of JINR”, the CP commissioned the JINR Direc-
torate to prepare and submit for consideration at the Fi-
nance Committee meeting and at the CP session in March
2020 the Staff Regulations of JINR, taking into account
the proposals of the JINR Directorate for ensuring a com-
petitive salary level for JINR’s highly qualified staff. If
necessary, proposals for appropriate adjustments to the
JINR budget should be submitted for consideration at the
Finance Committee meeting and at the CP session.

Regarding the issue “Results of the audit of JINR’s
financial activities performed for the year 2018”, the CP
approved the auditors’ report and the accounting report of
JINR for the year 2018.

Based on the information “Changes proposed to the
membership of the JINR Scientific Council” presented by

EI

JINR Director V.Matveev, the CP took note of the inclu-
sion in the Scientific Council of B.Yuldashev (Academy
of Sciences of the Republic of Uzbekistan) appointed by
the Plenipotentiary of the Government of the Republic of
Uzbekistan, and invited U.Bassler (IN2P3 CNRS, France;
CERN, Switzerland) and A.-I. Etienvre (IRFU CEA, Saclay,
France) to become members of the JINR Scientific Council.

Having heard the information “Measures being tak-
en for staffing the JINR Directorate” presented by JINR
Director V.Matveev, the CP took note of the search for
promising candidates to be recruited as members of the
JINR Directorate with a view to rejuvenating it and being
more prepared for active work to implement the ambitious
goals of the Seven-Year Plan for the Development of JINR
for 2017-2023, including in the context of the preparation
of the Strategic Plan for the Long-Term Development of
JINR until 2030. The Committee accepted the proposal by
JINR Director V. Matveev to put into practice scheduling the
election of the JINR Director at the CP March session of the
year preceding the year of completion of the office of the
current Director.

The CP supported the proposal by JINR Director
V.Matveev to invite the First Deputy Minister of Science and
Higher Education of the Russian Federation, G. Trubnikoyv,
to the position of the First Vice-Director of JINR with the
assignment to him of the mandate and responsibility for
preparing the programme for the future development of
the Institute, for heading the management of the NICA




CECCUA KN OnAn

OUNAN KomnTeToM NONMHOMOYHbIX NpeacTaBuTenen B Map-
Te 2020 .

KM npuHan k cBegeHWio NpearioxXeHne AupekTopa
WHctutyta B.A.MatBeeBa o rotoBHOCTU Aumpekunn WH-
cTUTyTa copencrtsoBaTtb BblagBwkeHuto [ B. TpyGHuKoBa
Ha OomkHoCTb aupektopa OUAN Ha Gnnxarwmnx Bbibopax
avpektopa OUAN ¢ yyeTom ero 3HaHWi 1 OMbITa, a Takke
no3uLmMio MOMHOMOYHOIO NPeAcTaBUTENS MNpaBUTENbCTBA
Poccwuiickon ®enepauun M. M. KoTiokoBa 0 ero roToBHOCTH
B cooTtBeTcTBMM ¢ YcTtaBom OUAN BeiasuHyTh I B. Tpy6-
HWKOBA Ha AOMKHOCTb AupekTopa MHcTuTyTa Ha bnnxan-
Lnx BbIbOpax.

KMM sacnywan goknag npesangeHta BUHATOM YaH
Tu TxaHs «TekyLllee COCTOsiHNE uccnegoBaHuii u paspabo-
TOK B 06MacT aTOMHOWM S3HEPTUM 1 NPOEKT UccrieaoBaTerb-
CKOro peaktopa Bo BbeTHamey, nogaepxas npeanoxeHue
avpektopa MHCTMTyTa 0 co3pgaHumn paboden rpynnbl Ans
pas3paboTku nnaHa coTpyaHu4YecTBa Mexay BbeTHamckon
akagemuen Hayk un TexHornoruii, BUHATOM n OUNAN no
peanusauummn NpoekTa HOBOro MCCNeaoBaTeNbCKOro peak-
Topa BO BbeTHawme.

KM Takke 3acnywan p[oknag Buue-npesngeHta
BbeTHamckon akagemun Hayk n TexHonorun Yan TyaH Axs
«BbeTHamcKkasi akagemust HayK U TEXHONOMMI CErofHsA 1
3aBTpay.

NHPOPMALINA OVPEKLINW OUAN
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11 oktabpsa coctosnocb ouepefgHoe 3acepaHue
HTC OUAN. Oupektop OUAN akapemuk B. A.Matsees
NPOWHOPMUPOBAJT YJIEHOB COBETA O pe3y/ibTatax pac-
cMoTpenus BiomakeTHoro nnaHa OUAN Ha 2020 r. 1 06
utorax 126-i ceccun YueHoro coserta, a TakXe no-
3apaeun A.H.Byras ¢ usbpanvem gupektopom Jlabo-
paTopuy pafralLUOoHHON BUONOrWH.

O paspabotke ctpaternn passutua OUAU une-
HoB HTC npouHdopmuposan Buue-aupektop OUANU
B.10. LLlapkos. [oknagunk 0606WMA OCHOBHblE MO-
NOXEHWs [OKNafoB npeacTasutesnied naboparopui
OUAWN, coenaHHbix Ha 126-1 ceccun YueHoro coseTa M
MOCBSALLEHHbIX HOBbIM Hay4HbIM WUCC/E[OBaHWAM B Ne-
pvon 2023—2030 rr., oXXngaemMbiM PU3UUECKUM W TeX-
HONOrMYECKUM pe3ysibTataM, Pas3BUTUIO HEeoOXoAWMOW
uccnenoBaTeIbCKON UH(PPACTPYKTYPbI U KaApOBbIM No-
TpebHOCTAM, cOCTaBaM TeMaTMYECKMX NOoArpynn U op-
raHusauuu ux pabotbl (BcTpeuu, paboune coBellaHus,
BUAEOKOH(EPEHLUHHU U T. 4.).

B obcy>kaeHnn foknana npuHanu yuactue B. A, Mar-
sees, P.B.[xonoc, C.H.Hegenbko, H.A.Pycakosuuy,
M. A.Casun, [.B.lMewexoHos, A.U.®Dpank, LO.B.Ka-
manuH, B.H.lseuos, O.U.Oranecan, M.T.Utkuc,
B. JI. AkceHos, J1. B.puropenko, WU.H. Mewkos.

16—18 okTabpsa npoxonun susut 8 OUAU pene-
rauun Pecnybnuku Cepbuun ans yyactvs B 3acefaHuu

megaproject and for implementing the coordination func-
tions of JINR Administrative Director until his approval for
this position in accordance with JINR’s rules by the JINR
Committee of Plenipotentiaries in March 2020.

The CP took note of the proposal by JINR Director
V.Matveev on the readiness of the JINR Directorate to
promote the nomination of G. Trubnikov for the position of
Director of JINR in the next election of the Director taking
into account his knowledge and experience, as well as the
statement of the Plenipotentiary of the Government of the
Russian Federation, M.Kotyukov, about his readiness, in
accordance with the JINR Charter, to nominate G.Trub-
nikov to the position of Director of JINR in the next election.

The CP heard the report “Current status of R&D in
the atomic energy field and the project of a research re-
actor in Vietnam” presented by Tran Chi Thanh, President
of VINATOM, and supported the proposal by the JINR
Director to establish a Working Group to develop a plan
of cooperation between the Vietham Academy of Science
and Technology, VINATOM, and JINR for implementing the
project of a new research reactor in Vietnam.

The CP also heard the report “Vietham Academy of
Science and Technology today and tomorrow” presented
by Trén Tuén Anh, Vice-President of the Vietnam Academy
of Science and Technology.
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A regular meeting of the Science and Technology
Council of JINR was held on 11 October. JINR Director
Academician V. Matveev told members of the Council
about the consideration results of the JINR budget
plan for 2020 and outlined the milestones of the 126th
session of the Scientific Council and congratulated
A.Bugay on having been elected for the position of
Director of the Laboratory of Radiation Biology.

The report on preparing the strategy of the
JINR development was made by JINR Vice-Director
B. Sharkov. The speaker prepared his speech based
on the reports by representatives of the JINR labo-
ratories made at the 126th session of the Scientific
Council devoted to new scientific research trends in
2023—-2030, expected physics and technology results,
development of the necessary research infrastructure
and staff needs, composition of topic subgroups and
organization of their work (meetings, workshops, vid-
eo conferences, etc.).

The report was discussed by V.Matveev, R.Jolos,
S.Nedelko, N.Russakovich, I.Savin, D.Peshekhonov,
A.Frank, D.Kamanin, V.Shvetsov, Yu.Oganessian,
M. Itkis, V. Aksenov, L.Grigorenko, and |. Meshkov.

On 16—18 October, a delegation from the Re-
public of Serbia visited JINR to take part in the
meeting of the Joint Coordination Committee (JCC)
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NHPOPMALINA ONPEKLINW OUNAN

O6befMHEHHOTO KOOPAWHALMOHHOIO KOMMUTETa MO CO-
TpyaHuuecTBy. B coctae penerauuu BowwM roccekpe-
Tapb MuHucTepcTBa 06pasoBaHusi, HAyKW U TEXHOJIO-
ryeckoro paseutus Cepbuu B.[Monosuy, NOMOLLHWK
MUHUCTpa B.HepoBuu, rnaeHbI HayuHbIM COTPYAHWK
NHCcTUTyTa sipepHbixX Hayk «BuHua», uneH YueHoro co-
Beta OMAN H.HewkoBuu, koopanHatop coTpypHWue-
ctBa Cepbus—OUAN C.lMetposuu, HayuHble COTPYLHM-
ku UHcTuTyTa hrsunkun benrpaga [. Manetuy u M. Axu-
Yyuy-Ypoluesuu.

Co cTopoHbl WUHCTUTYTa B 3acefaHuu MPHHSIA
yyactve Buue-gupektop P.JlegHuuku, avpektop YHL,
C.3.MaKkynsK, HavalbHUK oOTAENa MEeXAYyHapOAHbIX
ceazen [.B.KamanuH, 3amectutenn aupektopa JIHD
no HayuHoi pabote O.Kynukos, cekpeTapb KomuTeTa
OUNAN—Cepbusa 0. H. Monskosa.

NR DIRECTORATE’S INFORMATION

B pamkax BM3WTA COCTOSNUCb 3KCKYpCUW B nabo-
patopuu WUHctutyTa. Ha BCcTpeue B aupexkunn OUANU
npowno uHanbHoe OBCY>KaeHUe MPEeASIOKEHUH MO
Pa3BUTUIO COTPYLHUUYECTBA.

9 Hoa6ps OUAN noceTnna akafeMuK 1 NOYETHbIN
cekpetapb Akagemun Hayk @Pparuun K.BpewunHbsk B
COMPOBOXAEHWU CcOoBeTHWKa AkagemMun Hayk PpaHumu
no Bonpocam coTpyaHuyecTBa ¢ Poccuert u EBpasuen
I. Myneka.

B OUAU rocten npunsinu aupektop B.A.Mareees
v Buue-gupekTop M.T. UTKKC, KOTOpble KpaTKo paccka-
3a7u o cerofHswHeM aHe MHcTUTYTa, HOBbIX MpoeKTax
M HayuHbIX pe3y/ibTaTax, a TakXXe O XOAEe COTPYAHU-
uectea OUAN ¢ dpaHLy3CKUMU HayuHbIMKU OpraHu3a-
LUMSMU.

Jly6Ha, 16-18 oxrs10ps1. 3acenanne OObeJMHEHHOTO KOOPANHALMOHHOTO KOMUTETa 1o cotpynHndectBy OMSN-Cepoust

Dubna, 16-18 October. Meeting of the Joint Coordination Committee on JINR—Serbia Cooperation

on JINR—Serbia Cooperation. The Serbian party at
the event was represented by Secretary of State of
the Ministry of Education, Science and Technological
Development of the Republic of Serbia V.Popovi¢,
Assistant Minister V.Nedovi¢, Chief Researcher of the
“Vin¢a” Institute of Nuclear Sciences and a member
of the JINR Scientific Council N.NeSkovi¢, as well as
Coordinator of Serbia—JINR cooperation S.Petrovi¢
and scientific staff members of the Institute of Physics
Belgrade D.Maleti¢ and M. Ani¢i¢ UroSevic.

T_4I

JINR was represented at the meeting by JINR Vice-
Director R.Lednicky, UC Director S.Pakulyak, head of
the International Cooperation Department D.Kamanin,
Deputy Director of FLNP on science O.Culicov, and
Secretary of the JINR—Serbia Committee Yu. Polyakova.

During the visit, excursions were organized to the
Institute laboratories. In the Directorate of JINR, pro-
posals on the development of cooperation were finally
discussed.

On 9 November, Academician and Honorary
Secretary of the French Academy of Sciences Catherine




NHPOPMALINA OVPEKLINM OUAN
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Jy6Ha, 9 Hos6ps. OMSIU moceTniia akageMuK ¥ MOYETHBIH
cekperapb Axagemuu Hayk @pannuu K. bpemmnesk (B nenTpe)

Bréchignac visited JINR. Mme Bréchignac in her trip to
Dubna was accompanied by Dr. Gael Moullec, Advisor
on cooperation with Russia and the Eurasian region to
the Academy of Sciences of France.

JINR Director V.Matveev and JINR Vice-Director
M. Itkis welcomed the French delegation and briefly
introduced to the guests today’s JINR, its new projects
and scientific results, as well as progress in coopera-
tion between JINR and French scientific organizations.

FLNR Director S.Dmitriev and FLNR Scientific Le-
ader Yu.Oganessian guided a tour around the Factory
of Superheavy Elements. They spoke about opportuni-
ties of the DC-280 cyclotron.

FLNP Director V.Shvetsov and his colleagues
showed the guests the research potential of IBR-2.
|.Saprykina, a researcher from the RAS Institute of
Archaeology, proved the relevance of the neutron
physics methods in the study of historical and cultural
heritage.

On 12 November, a meeting with a delegation
from the Federal Ministry of Education and Research
(BMBF) of the FRG took place in the Ministry of Science
and Higher Education of the Russian Federation. JINR
Director Academician V.Matveev and Deputy Head of
the International Cooperation Department A.Kotova
represented the Joint Institute for Nuclear Research
at the meeting.

During the discussion, the participants stressed
the need in the further development of the cooperation
between Russia and Germany and, in particular, with
the Joint Institute for Nuclear Research. The German
party highlighted its interest in participation in the me-
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Dubna, 9 November. Academician and Honorary Secretary of the
French Academy of Sciences C. Bréchignac (centre) visited JINR

gascience projects NICA and PIC implemented in the
Russian territory, as well as paid attention to scien-
tific and educational activities in the field of training
of the scientific staff. At the end of the discussion,
V.Matveev and Director of the Large Facilities and
Basic Research Department of BMBF V. Dietz signed a
joint declaration of intent.

On 13 November, the guests from BMBF visited
JINR to discuss the issues of implementation of the
document signed in Moscow and the status and pros-
pects of JINR—Germany cooperation. Deputy Head of
the International Cooperation Department A.Kotova,
Senior Researcher of BLTP W.Kleinig and Advisor to
JINR Director U.Meyer took part in the discussion.
The guests visited the Veksler and Baldin Laboratory
of High Energy Physics, the Frank Laboratory of
Neutron Physics and the Flerov Laboratory of Nuclear
Reactions where they were shown the objects of re-
search infrastructure of JINR. In conclusion of the visit,
the sides discussed details of the plan of implemen-
tation of the declaration of intent for the year 2020.

On 11 December, in Moscow, at the joint meet-
ing of the Presidium of the Science and Technology
Council of the State Corporation “Rosatom” and lead-
ers of the Joint Institute for Nuclear Research, chaired
by Academician G.Rykovanov, an agreement on part-
nership interaction was signed in some issues of lead-
ing scientific projects, including the development of
the NICA collider complex, the Factory of Superheavy
Elements, the use of the IBR-2 pulsed reactor and
the development of a new pulsed reactor facility in
Dubna. Director General of Rosatom A.Likhachev and
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NHPOPMALINA ONPEKLINW OUNAN

Hayunbin pykosogutens JIAP 0. L.OraHecsH wu
aupektop JIAP C.H.[dmutpueB nposenu [Ansi rocteM
IKCKypCHUIO MO (habpuKe CBEPXTSXKESbIX 3/IEMEHTOB
M pacckasand O BO3MOXHOCTSX HOBOMO LMK/IOTPOHa
AL-280.

Oupektop JIHO B.H.LllBeuos u ero konnern no-
3HaKOMWJ/IU FTOCTEN C UCCIe[0BATENIbCKMM MOTEHLHUAIOM
MBP-2. Bo BcTpeue ydyacTBOBasia HayuHbl COTPYAHWK
Muctutyta apxeonorun PAH W.A.CanpbikuHa, KoTo-
pas NoAYepKHyna akTyasbHOCTb U BOCTpebOBaHHOCTb
METOLOB HEWTPOHHOW (PHU3UKM B M3yudeHWH OOBEKTOB
MCTOPUYECKOTO W KYJIbTYPHOrO Hacsieams.

12 Hoa6ps B MuHUCTEpCTBE HayKW M BbICLIErO
obpasosanua PP coctosnacb BCTpeua ¢ aenerauqen
®depnepanbHOro MUHUCTepCTBa 0BpasoBaHWsi M Hayu-
Hbix uccneposaHui ®PI (BMBF). Co ctoponsi OUAN
Ha BCTpeue NpucyTcTBoBanu gupekTop MHCTUTYyTa aka-
nemuk B. A.MatBeeB, 3amecTuTe b HayaslbHUKa oTAeNa
MeXkoyHapogHbix cBaseil A. A.Kotoea.

B xome OWMCKYCCHUM YyYyacCTHWUKHM BCTPEUU OTMETW/IU
HEOBXOAMMOCTb faNbHENLIEro Pa3BUTUA COTPYAHWYE-
ctBa Poccuu u lepmanuu, B yactHoctn ¢ OUAN. TMoa-
YepKMBaJNICA WMHTEPEC HEMELKOW CTOPOHbl K ydyacTHio
B peasinsyembix Ha Tepputoprn PD HayuHbIX npoekTax
knacca meracaveHc NICA u MUK, a Takke BHUMaHWe
K [EeATeNIbHOCTH MO NMOArOTOBKE HayuHbIX Kaapos. [lo
utoram obcyxaeHus B.A.MartseeB u aupekTop [ne-
naptaMeHTa KpYMHbIX YCTAHOBOK W (DyHAaMeHTasbHbIX
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uccneposanui BMBF B. [luty nognvcanu cCOBMECTHYO
LeK/iapaumio 0 HaMepeHHUsIX.

13 Hos6ps npeactasutent BMBF nocetunu OUAN
C ueNblo 0OCY>KAEHUS BOMPOCOB peanu3auuu Moa-
NMUCaHHOro HakaHyHe B MockBe [OKyMeHTa, a TaKkxe
TEKYLLEro COCTOSIHUS W MEPCNEeKTUB COTPYyAHUYeCTBa
OUAN w Tepmanun. B puckyccun co ctoponbl OUANU
MPUHANKM yyacTUe 3aMecCTUTEe/lb HayasibHUKa oTaena
MexxkayHapogHbix cesser A.A.Kotoea, ctapwmi Hayu-
Hbil coTpyaHuK JIT® B.KnaiHUr U COBETHUK IUpek-
Topa OUAN Y.Maiiep. lToctu nocetunu nabopatopuu
(PU3MKKU  BbICOKUX 3IHEPrUH, HEUTPOHHOM PU3IMKKU U
AOEPHDbIX peakuui, rae O3HaKOMWAUCb C obbeKTamu
uccnenosartenbckon uHgpactpyktypsl OUAN. B 3a-
KJIlOUEHUE BU3WTA CTOPOHbI OOCYOMNM AeTanu niaHa
peanu3auru NOANUCAHHOM AeKJlapauuu O HaMepPEeHUsIX
Ha npeactoawmn 2020 r.

11 pekabpsa B8 Mockse nop npefcenaresibCTBOM
akagemuka [.H.PbikoBaHoBa cocTosnocb coBmecT-
Hoe 3acefaHue npe3uguyma HayuHo-TexHWUecKoro
coeeta [ockopnopauun «Pocatom» W paclupeHHoOM
avpekuun OUAU, B xome KoToporo 6bi10 nognvca-
HO COr/lalleHWe O COTPYLHWUYECTBe, MpegnofaratoLiee
naptHepckoe B3aumopencTteue «Pocatoma» u OUAU
no papy Benyuwmx Hay4HbiX MPOEKTOB, B TOM 4uCne
no paseutuio Komnnekca NICA, dabpuke ceepxTsarke-
NbIX 3/IEMEHTOB, 3KCMJ/lyatalui UMNYIbCHOrO peaktopa
MBP-2 n paspaboTke HOBOWM WMMMY/IbCHOW PEaKTOPHOM
ycTaHoBku B [lybHe. Moanucu nog fOKyMeHTOM nocra-

ll -.

y6Ha, 13 Hos16psa. Busur 8 OUSIU npencraButeneit BMBFE.
Ha skckypeunn B Jlaboparopunt (U3MKH BHICOKUX SHEPTHI
um. B.U. Bekcnepa u A. M. bannuna
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Dubna, 13 November. BMBF representatives on a visit to JINR.
The excursion to the Veksler and Baldin Laboratory
of High Energy Physics
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Mockaa, 11 nexabps. CoBmectHOe 3acenanue npesuauyma HTC
T'ockopniopauuu «Pocarom» u pacumperHoi nupexiuu OV,

B xozie KoToporo nupexrop OMSN akanemuxk PAH B. A. Marsees
U reHepaibHblil qupexrop «Pocaroma» A. E.Jluxaues noanucanu

COomTalICHUE O COTPYAHUYECCTBE

Kl

Moscow, 11 December. The joint meeting of the Presidium of
STC of the State Corporation “Rosatom” and leaders of JINR,
in which JINR Director RAS Academician V. Matveev

and Rosatom Director General A. Likhachev signed a
cooperation agreement
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Bunu aupektop OUAN akapgemuk PAH B.A.Marsees
U reHepanbHbld gupekTop lockopnopauuu «Pocatom»
A.E. Jluxaues.

YyacTHUKOB 3acefaHusi MPUBETCTBOBa/I MEPBbIM
3aMecTWTeNlb MUHUCTpa Hayku M Bbicliero obpasoBsa-
Hus P®D akapemuk [.B.TpybHukos. Begywmmu yue-
HbiMu OUAN, pykoBogHTENAMU KPYMHEULWHUX MPOEKTOB
OUAN un ux konneramu u3 opraHusauun «Pocatoma»
OblNM NpefcTaBfieHbl AOKAafAbl MO OCHOBHbIM Harnpas-
NeHusm coTtpygHudectea. Buue-gupektop OUAWU, ou-
pektop JI®BD unen-koppecnongent PAH B.[.Ke-
Kenuale npegpctaBun  MeracaeHc-npoekt  NICA.
Doknap HayuyHoro pykosogutens JIAP akagemuka
0. L.OraHecsiHa 6bl1 NOCBALLEH HOBbIM BO3MOXHO-
CTAM B CUHTE3e CBEPXTXKesbix anemeHToB. C gokna-
nom «BosmoskHoctn Tockopnopauuu ,Pocatom” no
0BecneyeHuo M30TonaM1 YCKOPUTEIbHOrO KOMMJIEKca

JINR Director RAS Academician V. Matveev signed the
document.

First Deputy Minister of Science and Higher
Education of the Russian Federation Academician
G.Trubnikov welcomed participants of the meeting.
The programme of the meeting included reports on
major fields of cooperation made by leading scien-
tists of JINR, leaders of JINR large-scale projects, as
well as their colleagues from Rosatom cooperating
organizations. JINR Vice-Director, VBLHEP Director
RAS Corresponding Member V.Kekelidze made a re-
port on the NICA megascience project. Academician
Yu. Oganessian dedicated his report to new opportuni-
ties in the synthesis of superheavy elements. A report
“Opportunities of the State Corporation “Rosatom” in
providing isotopes to the Superheavy Element Factory

NR DIRECTORATE’S INFORMATION

UNIVERSITATEA DIN

BUCURESTI
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,Dabpuka CTI“» sbictynun aupektop AO «HUNAP»
A.A.Ty3oB. TeMoM poknafja Hay4yHOro pyKOBOAMUTE-
na JIH® unena-koppecnoHgeHta PAH B.Jl. AkceHoBa
Obl1 MPOEKT MMMy/bCHOTO BbicTporo peaktopa 3-ro
nokoneHusi. YckopuTensMm [ns SLEPHOW MeLULMHbI
MOCBSATUN CBOM [OKNaA MOMOLWHUK aupektopa OUAU
uneH-koppecnoHgeHt PAH T [1. LLinpkos.

13 pekabpsa 8 [lome MexkayHapOAHbIX COBELLAHMI
nogp npencepartenscTeoM npodpeccopa P.B.rkonoca
coctosinocb ouepefHoe 3acefaHve HTC OUAWN. [Lu-
pektop OUAN akagemuk B. A.Marsees, nogsons urto-
rM roga, otTMeTn Haubonee spkue cobbiTUs, HayuHble
pe3ynibTatbl U SOCTUXKEHUS MEXOYHAapOAHOro KOJIeK-
TMBa MHCTUTYTa, a Tak)Ke OCTaHOBWJ/ICS Ha NepBooOYe-
penHbIX 3ajadax COBEPLUEHCTBOBAHUS CUCTEMbI yNpaB-
nenvsa WMHcTUTyTOM, €ro UHaAHCOBO-XO3AMCTBEHHOM

Byxapect (Pymbians), 21 okT0ps.
Burne-mupexropy OUSU npodeccopy

M.T. Utkucy Bpy4eH JUILIOM O TPUCBOECHUH
3BaHus [loueTHoro nokropa byxapecTtckoro
YHHUBEpCHUTETA

MIKHAIL lTKlSD
@wﬁwt @/ﬁ%fﬂx&c _/-@“Ja;

Bucharest (Romania), 21 October.

JINR Vice-Director Professor M. Itkis is awarded
a diploma on conferring an honorary doctorate
by Bucharest University

Vineri, 21 octombrie 2019

accelerating complex” was delivered by Director of
JSC “SSC RIAR” A.Tuzov. The IBR-3 fast pulsed re-
actor was a topic of the report by FLNP Scientific
Leader RAS Corresponding Member V. Aksenov. JINR
Assistant Director RAS Corresponding Member G. Shir-
kov made an overview of the theme “Accelerators for
nuclear medicine”.

On 13 December, a regular meeting of the JINR
Science and Technology Council chaired by Professor
R. Jolos took place in the International Conference Hall.
Summing up the results of the years, JINR Director
Academician V.Matveev marked the brightest events,
scientific results and achievements of the international
community of the Institute and talked about primary
tasks to modernize the administration system of the
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[NeATeNbHOCTH, KOTOopble obcy>kaanuck Ha 126-1 cec-
cun YueHoro coseta v Ha Bble3gHoM 3acegaHuu KM
Bo BbeTHawme.

C BonpocaMM U KOMMEHTApPHUSIMU  BbICTYMUN
I.W.Kazsakos, C.H.Hegenbko, A. N. ®pank, M. T. Utkuc,
MN.H.Mewkos, C.H.[Omutpues, HO.K.otpebernkos,
[.B.Haymos, P.B. J>xonoc, [.B.[llewexoHos.

MNMomowHuk pupektopa OUAN uneH-koppecnoH-
geHt PAH T [O.lLUupkoe npouHdpopMHUpoBan o nna-
Hax co3gaHua cosmectHoro OUAN—DOMBA Poccuu
HayYHO-UCCNEeN0BaTeIbCKOTO  MEeMKO-OUOI0rMyecKo-
ro paguauuMoHHOro LEeHTpa B COTPYAHWYECTBE C (hup-
moi IBA — MupoBbIM NMaepoM B obnactv cospaHus
YCTAHOBOK [Ji NPOTOHHOM Tepanuu. [oknaguuk Ha-
MOMHWN ydYacTHUKaM 3acefaHusi WCTOPMIO BOMpoOCa,
korga B 1967 r. no WHUMUMATMBE M MpPU NOCTOAHHOM
noanepxke nupektopa JlabopaTopuu apepHbIX nNpo-
6nem B.TM.[Oxenenosa 6biiM HauyaTbl nepsble ceaHcCbl
K/IMHUYECKOrO MPUMEHEHUS MYYKOB NMPOTOHOB, FrEHEPH-
pyembix chazotpoHom OUAN, a Takyke npuBen ycnew-
Hble npuMepbl coTpyaHuuyectsa OUAN c IBA B obnactu
CcOo3[aHus yCcKopuTenen U PU3UUECKMX YCTAHOBOK AS
pyHLaMEHTasIbHbIX WU MPUKNALHbIX UCCNELOBaHWMN.

B obcyxaeHuu goknaga  NPUHAAM  ydacTue
B.H. Lseuos, B.A.BbegHsikos, O.Kynukos, M.lHatuy,
0. A.Ycos, [.B.Haymos, E.A.KpacaeuH, E.M. Cbipe-
cuH, M.T. Utkunc, B.H.Tukan, U.H.Mewkos, A.A.bBban-
ovH, P.B. Oyxkonoc.

12 oxTa6ps 8 Mexuko B nocoasctse PO B Mek-
CHKE COCTOSIAOCH IOANNMCAHNME MEMOPAHAyMa O
B3aumononumanun mexxpy OVSU u coobuiectsom
HAYYIHO-MCCAEAOBATEABCKUX MHCTUTYTOB Mekcuku.
AORyMeHT sABASIeTCS OCHOBaHMEM AASL YCTaHOBAE-
HUS M Pa3BUTHSI HAYIHOTO COTPYAHMYECTBA MEKAY
OMSNM m MekCMKAHCKMMM HAyYHBIMMU IIeHTPAMMU,
COBMECTHBIX MCCAEAOBaHUI B o6racTu (pyHAaMeH-
TAABHOM (DM3UKM ¥ perAaMeHTHUPYeT ydacTie B pea-
Ausanun meracaiterc-npoekra NICA.

B TOpsKeCcTBEHHON  IepPeMOHMM  IOAINUCA-
Hus OpuHAAKM ydactue mocor PO B Mekcuke
B.Kopoueaan, sume-paupexrop OVSIM, ampextop
AD®BD B.A.Kekeampse, TAaBHBIN YYEHBIN CEKpe-
raps OVISIM A.C.Copur u pyKOBOAUTEAb KOAAA-
6opaunu MPD A. Kumeas. C MERCURAHCKOI CTOPO-
HBI B I[€PEMOHNM Y4aCTBOBAaAYM PEKTOPHI BY30B, Py-
KOBOAMTEAV HAyYHBIX LIEHTPOB M BEAYIIME Y4eHBIE.

Kak oTMeTua B TOPSKECTBEHHON pPeYM IO CAY-
4al0 TOANMCAHMA MEMOpPAaHAYMa pPYKOBOAUTEAD
coobmectBa yuactsyommx B NICA wmekcuras-
ckux Hayunbix neatpos (MexNICA Collaboration)
X. A. Aitsirna (HaumoHaAbHBIN aBTOHOMHBIN YHUBEP-
cuter Mekcuku), 3TOT AOKYMEHT CO3AaeT opunu-
arpHyI0 6a3y AASL COTPYAHMYECTBA MEKCUKAHCKMX
Y4YeHBIX C YYEHBIMJ BCETO MMpa B paMKax peainsa-

Institute, its financial activities that were discussed at
the 126th session of the Scientific Council and the
guest session of CP in Vietnam.

D.Kazakov, S.Nedelko, A.Frank, M.ltkis, |.Mesh-
kov, S.Dmitriev, Yu.Potrebenikov, D.Naumov, R.Jolos,
and D.Peshekhonov asked questions and made com-
ments.

JINR Assistant Director RAS Corresponding Mem-
ber G.Shirkov made a report on the creation of the
joint JINR—FMBA Medical and Biological Centre for
Proton Therapy in cooperation with IBA — the world
leader in manufacturing facilities for proton therapy.
The speaker spoke about the history of the issue that
dates back to 1967 when the first runs for the clini-
cal application of proton beams produced by the JINR
Phasotron were carried out on the initiative and with
the support of Director of the Laboratory of Nuclear
Problems V.Dzhelepov. He also gave examples of suc-
cessful cooperation of JINR with IBA in development
of accelerators and physics facilities for fundamental
and applied research.

V. Shvetsov, V.Bednyakov, O.Culicov, M. Gnatich,
Yu.Usov, D.Naumov, E.Krasavin, E.Syresin, M.ltkis,
B.Gikal, I.Meshkov, A.Baldin, and R.Jolos took part
in the discussion of the report.

EI

On 12 October, a Memorandum of Understand-
ing between JINR and a community of research in-
stitutes of Mexico was signed in Mexico City at the
Russian Embassy in Mexico. The document lays the
basis for the establishment and development of the
scientific cooperation between JINR and Mexican
scientific centres for joint research in the field of
fundamental physics and regulates participation
in the implementation of the megascience project
NICA.

Ambassador of the Russian Federation in
Mexico V.Koronelli, JINR Vice-Director and Di-
rector of VBLHEP V. Kekelidze, JINR Chief Scien-
tific Secretary A.Sorin and Head of the MPD Col-
laboration A.Kisiel took part in a festive signing
ceremony. Rectors of universities, heads of scien-
tific centres and leading scientists took part in the
ceremony on behalf of the Mexican party.

The Leader of the community of Mexican sci-
entists participating in NICA (MexNICA Collabo-
ration) J. Ayala (the National Autonomous Univer-
sity of Mexico) noted in his solemn speech that this
document provides the official foundation for sci-
entists from Mexico to collaborate with scientists
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Mexuxko (Mekcuka), 12 okts6ps. [lonqnucanue memopanyma
o B3aumornonnmannu Mexay OMSN n coobiiecTBom Hay4qHO-
MICCIIE/I0BATENBCKUX MHCTUTYTOB MEKCUKH

from all over the world in the framework of the
implementation of the NICA project for addressing
the fundamental questions in physics.

During the visit to Mexico, the JINR delegation
did not only sign the Memorandum but also pre-
sented 15 reports on JINR activities and the NICA
project in Mexican universities; numerous meetings
dedicated to discussing various aspects of cooper-
ation were organized with heads of these universi-
ties, their students and staff members, as well as
heads of funds backing them.

On 14-15 October, the 4th Collaboration
Meeting of the BM@N Experiment was held at
the Veksler and Baldin Laboratory of High Energy
Physics. The event was attended by 120 scientif-
ic staff members and engineers from Bulgaria, the
Czech Republic, Georgia, Germany, Israel, Poland,
Russian scientific centres, namely ITEP, INP, NRC
“Kurchatov Institute”, MEPhI, SINP MSU, LPI,
as well as representatives of industrial companies.

The BM@N (Baryonic Matter at Nuclotron)
project is the first experiment at the NICA accel-
erator complex under construction. Nowadays,

T_OI

Mexico (Mexico), 12 October. Signing of a Memorandum of
Understanding between JINR and the community
of research institutes of Mexico

234 scientists from 11 countries participate in the
Collaboration. Three runs of irradiation of the fa-
cility with carbon, argon and krypton ion beams
have been conducted; the data processing and mod-
ernization of detectors are underway. Now, much
attention is paid to work necessary for preparing
the BM@N facility to the experimental programme
with heavy ions.

At the plenary session, reports on the project
were made. Head of the Collaboration, Head of the
Sector of Detectors and Data Analysis M. Kapishin
spoke about the present state of the BM@N proj-
ect. Technical Coordinator A.Maksimchuk made
a report on the modernization of the experimental
facility. Some reports considered particular systems
and the analysis of experimental data. Deputy Head
of the Accelerator Department A. Sidorin discussed
the progress in work on the creation of the Booster
and the modernization of the Nuclotron. The re-
port by F.Guber (INR RAS) considered FHCAL,
a new zero-degree calorimeter. D.Kahlbow spoke
about the current status of data analysis in the SRC
project on the search for short-range correlation.
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mun npoerta NICA anst pemennst psipa pyHAaMeH-
TaAbHBIX BOIPOCOB (PU3NKIL.

B xoae Buaura B MeKCHMKY MOMMMO IOAMINMCA-
Hus Memopanayma Aeaeranuert OVISIVL 6bia0 cae-
AaHO 15 AOKAAAOB B MEKCMKAHCKMX YHUBEPCHUTETAX
06 OVISIN n npoekre NICA, npoBeaeHbl MHOTOYMC-
ACHHBIE BCTPEYM KaK C PYKOBOACTBOM BY30B, CTY-
AGHTaMIU ¥ COTPYAHMKAMM, TaK ¥ C NPEACTaBUTe-
AsiMU (pUHAHCHPYIOIUX (OHAOB, MOCBSIEHHbIE 006-
CY>KAEHUIO PA3AMYHBIX ACIEKTOB COTPYAHMYECTBA.

14—15 oxra6ps 8 AOBD um. B.V.Bekcaepa u
A.M.Baaanna npoxoanro 4-e KoaraGopanMOHHOE
coBemanne srcnepumenta BM@N. B vem npunsan
yaactue 6oree 120 HAy9HBIX COTPYAHUKOB U MHIKE-
Hepos n3 boarapun, I'epmannn, I'pysun, Vspanasg,
IToabmy, Yexmn, pOCCHMICKMX HAYYIHBIX IEHTPOB
UTHO, MO, HUI «KypyatoBckuit MHCTUTYT»,
MUOU, HUNAD MT'V, ®DMAH, a rakske npeacra-
BUTEAU NPOU3BOACTBEHHBIX MPEAIPUATHUIN.

[Ipoexr BM@N (6apuounass marepus Ha Hy-
KAOTPOHE) — TEPBBI IKCIHEPUMEHT Ha CTPOS-
memcsi ycropureabnom kommaekce NICA. Ha ce-
TOAHST KOAAaGopaums o6bepnuser 234 yyeHbIX 13
11 crpan. Beiam mposeaeHs! Tpu ceaHca 06AyYEHMS
YyCTAHOBKM IIyYKaMy JMOHOB YIA€POAd, aproHa u
KPUITOHA, BeAeTcsi 00paboTKa AAHHBIX M MOAEP-
HM3anMs AeTeKTOpoB. B Hacrosee Bpemsi ocoboe
BHMMAaHME YAEA€HO paboTaM, HEeOOGXOAVMBIM AAS
MOATOTOBKM ycTaHOBKM BM@N K sKkcnepumeHTaAb-
HOJl IpOTrpaMMe C TSAKEABIMU MOHAMMA.

[ThenapHas 4acTh COBELIAHMS COCTOSIAA U3 BbI-
CTYNAEHMIT AOKAAAYMKOB: PYKOBOAUTEAD KOAAAGO-
pagun M. Kannmuna pacckasaa o craTyce mpoekTa

SCIENTIFIC COOPERATION

BM@N, rexumuecknit koopannatop A. Makcumayk
OpeACTaBMAa AOKAAA O MOAEpPHM3ALUM IKCIEPH-
MEHTaAbHOM YCTaHOBKM, PsIA COOOWeHnit GbIA MO-
CBALEH AOKAAAAM IO OTAEABHBIM CUCTEMaM M aHa-
AM3y 3KCIEPUMEHTAABHBIX AaHHBIX. A.Cupopun
pacckaszaa o xopae paboT MO co3paHuio Gycrepa u
MoOAepHM3anuu HYKAOTPOHA. OTAEABHBIN AOKAAA
®.Ty6epa (MAM PAH) 6bia mocBsimeH HOBOMY
karopumerpy Hyaesoro yraa FHCAL. A.Kaxa6oy
pacckazaa o craryce aHaAM3a AAHHBIX IIPOEKTa
SRC mo momcky KOpPOTKOAENHCTBYIOIUX KOppe-
ASIIIUA.

3acepaHMS MPOXOAMAM IO TPEM CEKIMAM, MO-
CBSIIEHHBIM AETEKTOpaM, OOpabOTKe AAHHBIX W
nporpaMmMHOMy obecmedenuio. Bcero 6bia0 mpea-
craBreHOo okoAO 40 aoxkaapoB. MHOTO BHMMAaHMSA
YAEASAOCH M BOIPOCAM MEKAYHAPOAHOTO COTPYA-
HIYeCTBa.

22—25 oxkra6ps B Bapmase npoxoanaa 3-s1 KOH-
depennus « Aun NICA 2019», nocssimennas mera-
caiterc-npoexty NICA u opranmsosannas OVISIN
COBMECTHO C BapumiaBCKMM TEXHOAOTHMYECKUM YHU-
BEPCUTETOM IOA 3TMAON MUuHMCTEPCTBA HAYKM U
goicuiero o6paszosanus [loabmu. Koudepennus co-
6para IKCIEPTOB, YYEHBIX, MHKEHEPOB M CTYAEH-
TOB, BEAYIUX MCCAEAOBaHMA B 06AaCTM (DU3NKK
TSDKEABIX MOHOB, a TaKKe y4aCTBYIOWIMX B IIPOEK-
TUPOBAHMU M CO3AAHUM KOHTPOABHO-M3MEPUTEAD-
HOTO 060pyAOBaHMA AAS 9KcnepumenToB Ha NICA.
B pamrax koHdepeHun 6bIAM TPOBEAEHBI 4-€ KOA-
AaBopanmonHoe cosemanne arcnepumenta MPD u
5-s1 koudepennus «Slow Control Warsaw».

JlaGoparopust ¢pusmku BeIcOKHX dHepruit um. B. 1. Bekcnepa
u A.M.bannuna, 14—-15 okta0ps. YuacTHUKH
4-ro KoyTabopalOHHOTO COBEIIaHus dKcepuMeHTa BM@N

The Veksler and Baldin Laboratory of High Energy Physics,
14-15 October. Participants of the 4th Collaboration Meeting
of the BM@N Experiment
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28—30 oxra6ps B Epesane mpomnro ovepeaHoe
3acepaHne komurera mo corpypnmdecrsy OMSIU
¢ Pecny6ankoit Apmennmein. Aeaerammio OVISANU
Boadraasua Bune-aupekrop M.T. Mrkme. Kommrer
06CYAUA PSIA BOIPOCOB Pa3BUTHUS COTPYAHMIECTBA,
BKAIOYas COBMECTHYIO IIOATOTOBKY MOAOABIX Hayd-
HBIX KaApOB, a TakyKe, B YAaCTHOCTHM, IOAAEPSKKY
COBMECTHBIX PabOT MO NPENU3NOHHOMY Aa3EPHOMY
nurAnaomerpy (ITAN).

28 oxrtsa6ps aeaeraumsi OVIN mocermaa moa-
3eMHYI0 AaGopaTopuio MunmcrepcTBa upe3Bbruaii-
HbIX cutyauuit Pecny6ankn Apmenun B Tapuu, rae
B TOHHeAe [apHniickoi reodpmandeckoit 06cepBaTo-
pun pasmenten aeictyromuit I[IAV, paspaGoran-
Heli u co3panubll B OVIAM. Coctosirack BcTpeua
C M.0. AMPEKTOpPA PErMOHAABHON CAYKOBI CelcMMu-
geckoit 3amutel MUC PA C. Maprapsinom.

29 oxrabps B Ilpesmamyme HanmonaabHoit
akapemuyu Hayk Pecny6anku ApmeHun moa mpeace-
AATeABCTBOM dKaAEMMKOB-CEKpeTapeil OTAeAeHMUs
xumuu u Hayk o 3emae HAH PA A. A.Tasaasna
U OTAEAEHMS MaTeMaTUYECKMX ¥ TEXHMYECKUX HAyK
HAH PA A. A. Ararosana 6bia IpOBeAeH ceMMHAD,
[OCBSILIEHHBIN TAaHaM co3panmus cetu [TAV B Apme-
Hun. Ilo OKOHYaHWMM CceMMHApa €ro y4aCTHUKOB
npursaa npesuaenr HAH PA P. M. Maptupocss.

SCIENTIFIC COOPERATION

B  EpeBanckom  (u3n4ecKOM  MHCTUTYTE
(Ep®U) aeneraumio OVSIM mpmHSIA 3aMeCTUTEAD
Anpekropa uHctutyra I.Kapan. B xoae Bcrpeun
pedp ImAa O PAa3BUTUM MEXKAYHAPOAHBIX KOHTAaK-
TOB ¥ Hay4HOI nHdpacTpykrypsr EpOU, a rtaxske
0 BO306HOBAEHMU MUPOKON Koomepaumu ¢ OVIIN.
Aeneramys 03HAKOMMAACh C MOAEPHU3UPOBAHHBIM
060pyAOBaHNEM IAEKTPOHHOTO AMHENHOTO YCKOPH-
teast (AVD-75).

Urorn pa6orer komurera GBIAM IOABEAEHBI Ha
BCTpedYe C MOAHOMOYHBIM IPEACTABUTEAEM IMPAaBH-
teabcTBa Pecny6aukn Apmenun 8 OVISIV, mpeace-
Aaterem ['ockommrera mo mayke C.ApyrioHsHOM,
KOTOPBIN, B YaCTHOCTH, MOAEAMACA IAaHAMHU IO
pacmnpenuio corpyaundecrsa ¢ OVISN.

C 29 okta6psa mo 6 Hos6ps B OD3 «Ay6Ha»
paborara o6beAMHEHHAS MEKAYHAPOAHAS YCKOPU-
treapHast mrora JEPH—SInonns—Poccus « Ousnra
MOHHBIX KOAAAWAepoB». MeXXAYHAPOAHBIN OPTKO-
MMTET IIKOABI BO3LA@BASIA YAEH-KOPPECIOHAEHT
PAH W.H.Memkos (OUAN), compeaceparens-
mu 6eian B. FO. lapkos (OMSAN) u E.B. Aesuues
(V4D CO PAH).

AyAuTOPMIO WIKOABI COCTABUAM  CTYAEHTHI,
ocsamparomue QU3NKY U TEXHUKY YCKOPUTEAE,

0

JlyOHa, 29 okTs0pst — 6 HOsiOpsi. OObEeIMHCHHAS MEXKTyHAPOTHAS

yckopurenbHas mkona [IEPH-SAnonus—Poccus «®dusuka
HOHHBIX KOJLTAiepoB»

EI

Dubna, 29 October — 6 November.
The joint CERN-Japan—Russia international
accelerator school “lon Collider Physics”
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lapuu (Apmenns), 28 oxra6ps. deneranus OSSN
B ['apHuiickoii reodusmueckoit oocepBaropun

The Collaboration Meeting was divided into
three sections dedicated to detectors, data process-
ing and software. In total, 40 reports were pre-
sented. Much attention was paid to international
cooperation.

On 22—-25 October, the 3rd conference “NICA
Days 2019” was held. It was dedicated to the me-
gascience project NICA and organized by JINR
jointly with the Warsaw University of Technology
under the supervision of the Ministry of Science
and Higher Education of Poland. The conference
brought together experts, scientists, engineers and
students in heavy ion physics and creation of de-
sign and construction of measuring equipment for
NICA experiments. In the framework of the con-
ference the 4th Collaboration Meeting of the MPD
Experiment and the 5th conference “Slow Control
Warsaw” were held.

On 28—-30 October, a regular meeting of the
committee on the cooperation of JINR with the
Republic of Armenia was held in Yerevan. JINR
Vice-Director M.Itkis headed the JINR delega-
tion. The committee discussed a wide range of is-
sues relating to cooperation development, includ-
ing joint training of young scientific staff members
and, in particular, the support of joint work on the
Precision Laser Inclinometer (PLI).

EI

Garni (Armenia), 28 October. The JINR delegation
in the Garni Geophysical Observatory

On 28 October, the JINR delegation visited the
underground laboratory of the Ministry of Emer-
gency Situations (MES) of the Republic of Armenia
in Garni where one PLI, which was developed and
created at JINR, successfully operates in the tunnel
of the Garni Geophysical Observatory. The meet-
ing with Acting Director of the Regional Survey
for Seismic Protection of MES RA S.Margaryan
was held.

On 29 October, a seminar dedicated to plans
for the creation of the PLI network in Armenia
was held in the Presidium of the National Academy
of Sciences of the Republic of Armenia chaired by
Academicians-Secretary of the Division of Che-
mistry and Earth Sciences of NAS RA L. Tavadyan
and the Division of Mathematical and Technical
Sciences of NAS RA L. Agalovyan. At the end of
the seminar, the President of NAS RA R.Martiro-
syan met with its participants.

At the Yerevan Physics Institute (YerPhl), the
JINR delegation was welcomed by Deputy Director
of the Institute G.Karyan. During the meeting, the
parties discussed the development of international
contacts and the YerPhl scientific infrastructure,
as well as the resumption of broad cooperation
with JINR. The delegation got acquainted with the
modernized equipment of the electronic linear ac-
celerator (LUE-75).
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MOAOABIE CIIEI[MAAUCTBI YCKOPUTEABHBIX I[€HTPOB,
KOMIaHWil, TPOU3BOAAIUX YCKOPUTEABHOE 06OPY-
posanre. C AeKOMAMM BBICTYNMAM BEAYINUeE CIie-
muaanctel LHEPH, VA® wm. T.M.Byakepa, GSI,
MUOW n aApyrux uneHTpoB B ob6ractu (U3NKU U
TeXHUKY MOHHBIX KOAAAMAEPOB.

CaymaTensiM IKOABI 6bIAa IPEAOCTaBAEHA BO3-
MOSKHOCTb HONPOGOBATH CBOM CHMABI B peLIeHNN
KOHKPETHBIX 3aAad, CBA3aHHBIX C AMHAMUKOIN Myd-
KOB, MCTOYHMKAMN MOHOB, BU-cucremamu, Bakyym-
HbIMK TexHOAOTMsAMU U Ap. Oco6oe mecto B mpo-
rpaMMe WIKOABI 3aHUMAaAY YCKOPUTEABHbIE IIPOEKTHI
U HOBbIe pa3paboTku Takux 1eHTpos, kak ITEPH,
ouiaNn, GSI (Tepmanns), KEK (Snouns), MO
CO PAH, HIIYV MUOIL.

5 aexabps peaeranus OVIAU npuusra yaactue
B OMUIMAaABHON IlepeMOHUM 3aKpbITua Meskay-
HapPOAHOTO ToaAa IlepmopMdIecKON TAGAMIBI XUMU-
9eCKMX IAEMEHTOB, KOTOpasd mpoxoamaa B Toxmo
(SImonms). B mepemMoHMM y4acTBOBaAM MEPBBIN 3a-
MECTUTEAb MMHMCTPA HAYKM ¥ BBICIIETO 06pPa3o-
Bauns PO T.Tpy6umkos, arc-mpesmpeHT MeRAY-
HapOAHOT'O COI03a 4YMCTOM M IPUKAAAHON XUMUM,
CompeACeAaTeAb MEKAYHAPOAHOTO KommTeTa 'oaa
H.Tapacosa, mpeacepaTenb MCIOAHUTEABHOTO KO-
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murera MeskAyHAPOAHOTO TOAA TaGAMIB! B STOHMM
K. Tamao u ap.

3Ha‘{I/IT€]\bHaH qacCTb HepeMOHI/II/I SaKpI)ITI/IH
TFopa 6vira mocssmena I[lepuoanmdeckoit Tabanie.
C AOKAapaMM BBICTYIMAM TPeACTaBUTEAN MeRAy-
HapOAHOI'O COI03a YMCTOM M NPUKAAAHON XUMUU U
MesrkAyHAPOAHOTO COI03a YMCTOM U IPUKAAAHOMN Pu-
3K, YI€HbIE C MI/IpOBI)IMI/I VIMEHaMU. HpOSBy‘{a]\I/I
seicTynaerns npesupenra PAH A. Cepreesa, aay-
peara HobGeaesckoit mpemun mo ¢usmke 2008 r.
M. Kob6asmu n raypeara HoGeaeBckoit mpemun 1o
xummn 2019 1. A.Ecuno. B dopmare Buaeoo6pa-
W[eHNUsI TepeA TOCTSIMU BBICTYIIMA BUIlE-IIPE3UAEHT
Aonponckroro kopoaesckoro ob6mecrsa cap M. ITo-
Agarodd.

B pamrax mepeMOHMM HPOUIAA CEKLMS TOA Ha-
3ganneM «Co3paHMe CBEPXTSSKEABIX IAEMEHTOBY,
B XOA€ KOTOPOJ BEAyI[uMe Y4eHble M3 HayYHBIX
[EHTPOB, BHECIIMX CYNIeCTBEHHbIM BKAAA B CHH-
T€3 ¥ OTKPBITME CBEPXTSSKEABIX IAEMEHTOB, BBIII-
AM HA CIeHy, Y4TOGBI TeM CaMbIM OTIIPA3AHOBATDH
3aBepiienne 7-ro mepuopa Tabanupl MeHaeaeesa.
CumBOAMYECKUIT 7-if PAA COCTABUAM IPEACTABHU-
rean GANIL, GSI, LBL, LLNL, ORNL, RIKEN,
OMN. Auperrop OMSM akapemux B. A. Marsees
npeactaBasia 105-7 sneMeHT AyOHMI, BuIle-AMPEK-

The milestones of the committee were summed
up at the meeting with Plenipotentiary of the
Government of the Republic of Armenia to JINR,
Chairman of the State Committee of Science
S.Harutyunyan who, in particular, shared plans to
enhance cooperation with JINR.

From 29 October to 6 November, the joint
CERN—Japan—Russia international accelerator
school “Ion Collider Physics” worked in the SEZ
“Dubna”. The International Organizing Committee
of the school was chaired by RAS Corresponding
Member I. Meshkov (JINR), Co-chairmen were RAS
Academician B. Sharkov (JINR) and Dr. E. Levichev
(BINP SB RAS).

The audience of the school consisted of students
who master physics and technology of accelerators,
young specialists of accelerator centres and compa-
nies that produce accelerator equipment. Lectures
were given by leading experts of CERN, Budker
INP, GSI, MEPhI and other centres in the field of
physics and technology of ion colliders.

The listeners of the school were given the op-
portunity to try their hand at solving specific prob-
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lems related to beam dynamics, ion sources, RF
systems, vacuum technologies, etc. Special place
in the programme of the school was occupied by
accelerator projects and new developments of such
centres as CERN, JINR, GSI (Germany), KEK
(Japan), BINP SB RAS, NRNU MEPhI.

On 5 December, a JINR delegation took part
in the official closing ceremony of the International
Year of the Periodic Table of Chemical Elements
(IYPT) in Tokyo (Japan). The ceremony was at-
tended by First Deputy Minister of Science and
Higher Education of Russia G.Trubnikov, Past
President of the International Union of Pure and
Applied Chemistry, Co-chairman of the IYPT In-
ternational Committee N.Tarasova, Chairman of
the Executive Committee of the International Year
of the Periodic Table in Japan K. Tamao and others.

A considerable part of the IYPT closing cere-
mony was dedicated to the Periodic Table. Repre-
sentatives of the International Union of Pure and
Applied Chemistry and the International Union of
Pure and Applied Physics, world-famous scientists
made the reports. A public speaking was organized
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top OVUIM M.T.Urkuc — pesepdopanit (104),
anpekrop ASIP C. H. Amurpues — daeposnit (114),
HavaapHUK cektopa ASIP B.K.Vrenkos — mocko-
suit (115), a yuensiit cekperapr ASP A.B.Kap-
nos — oranecon (118). 3asepmuaracy pa6ora cek-
uun peusio akapemnka 0. I, Oranecsna, KoTopsrit
OT WMEHNM BCeX IIePBOOTKPBIBATEAEH IAEMEHTOB
obpatuacsi co cAoBaMyM OAArOAAPHOCTM ¥ OTMe-

SCIENTIFIC COOPERATION

TUA 60/\I)HIOI71 BKAAA MHOTUX Hay‘IHLIX I/IHCTI/ITyTOB,
MEKAYHAPOAHBIX OpraHM3anumii U TOCYAAPCTB B
CUMHTE3 U HpI/IBHaHI/IC OTKprTI/IH HOBBIX CBerTH}Ke-
ABIX IAE€MEHTOB.

Slpkum  mrTorOoM mpaspHOBaHMs MeskayHa-
poaHoro ropa Ilepmoamdeckoii TaGAUIBI BO BCEM
MI/Ipe cTaAa yHI/IKa]\bHa}I I/IHTepaKTI/IBHaH BbICTABKaA,
OpPEACTABAEHHAS B PAaMKax [[€PEMOHUM 3aKPbITHS.

Tokmo (SInonns), 5 nexabps. Jeneramus OVSIU npunsina ygactuie

B 0(1)I/IIII/IEUII)HOI71 HEPEMOHUHU 3aKPBITUA Me)KI[yHapOI[HOFO roga HepPIO,I(PI‘{CCKOﬁ TaGJ'II/IIII)I XUMHUYCCKHUX 3JICMCHTOB

Tokyo (Japan), 5 December. The JINR delegation took part in the official closing ceremony
of the International Year of the Periodic Table of Chemical Elements

by RAS President A.Sergeev, the laureates of the
2008 Nobel Prize in Physics M. Kobayashi and the
2019 Nobel Prize in Chemistry A.Yoshino. Sir
Martyn Poliakoff, the Vice-President of the Royal
Society, addressed the audience with a video mes-
sage.

In the framework of the ceremony, the ses-
sion “Creation of superheavy elements” was held at
which leading scientists, who made a considerable
contribution to the synthesis and discovery of su-
perheavy elements, appeared on stage to celebrate
the completion of the 7th row of the Mendeleev
Periodic Table. Representatives of GANIL, GSI,
LBL, LLNL, ORNL, RIKEN, and JINR lined up to
form a symbolic 7th row of the Periodic Table. JINR
Director Academician V.Matveev presented ele-
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ment 105 (dubnium); JINR Vice-Director M. Itkis,
rutherfordium (104); FLNR Director S.Dmitriev,
flerovium (114); Head of FLNR Sector V. Utyon-
kov, moscovium (115); and FLNR Scientific Secre-
tary A.Karpov, oganesson (118). The session was
concluded with a speech by Yu.Oganessian who
expressed gratitude on behalf of all discoverers and
noted a significant contribution of numerous sci-
entific institutes, international organizations and
states to the synthesis and acknowledgement of dis-
coveries of new superheavy elements.

A bright milestone of the International Year of
the Periodic Table celebration all over the world
was the unique interactive exhibition presented in
the framework of the closing ceremony.
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C 30 cents6ps no 4 oktsi0pst B ropoxake bynasa (Pec-
nyonuka YepHoropust) npoxonui 27-it Mestcoynapoonutit
CUMRO3UYM NO AOEPHOU INEKMPOHUKE U KOMHLIOMUHZY
(NEC'2019). ®opym umeeT Oorarbie TPaJAUIMN U IPOBO-
nutcss OUSN ¢ 1963 1., u B AecaTblil pa3 ero opraHusa-
topamu siBisitorest OMAN u LHEPH. Conpencenarensimu
cummospyma Obutd: co cropoHbl OMSM — mupexrop
JINT B.B.KopenbkoB, co cropousl HEPH — pykoso-
mutens npoektra WLCG . Bépn. B pabote cummosnyma
npuHsH ydactue Oomee 190 Bemymmx CIeuagucToOB
(npencraButenu 30 HaydHBIX OpraHM3alUil) B 00IacTH
COBPEMEHHBIX KOMITBIOTEPHBIX M CETEBBIX TEXHOJOTHH,
PaCIPEEIICHHBIX BbIUUCICHUN U SIIEPHOM IEKTPOHUKHU
u3 13 crpan: benopyccuu, Bonrapuu, Benukobpuranuu,
I'epmanuu, Poccun, CILIA, ®panun, Yexun, CioBakuu,
Wranun, Kuras, [lseituapuu u FOAP.

Hayunas mporpaMma cuMIo3nyMa OXBaTbIBaja IIH-
POKHI KpPyr BOINPOCOB U BKJIIOYAJa CIETYIOIUE CEKLUU:
JIETEKTOpHAs ¥ SiAePHAst SJIEKTPOHNKA, TPUTTEPHBIE CHCTE-
MBI U CHCTEMBI cOOpa aHHBIX, AJTOPUTMBI MAIIMHHOTO
o0ydeHHs ¥ aHAJIUTHKAa OONBINNX JAHHBIX, TPHI-TEXHO-
JIOTUU U OOJIauHbIE BBIYMCIICHHS, KOMIIBIOTHHT TSI DKC-
HEPUMEHTOB Ha KPYNHOMACIITAOHBIX YCKOPHTEIIBHBIX
ycranoBkax (LHC, FAIR, NICA, SKA, PIC, XFEL, ELI
u 7Ap.), HccienoBaTeabckue UHQPACTPYKTYPbl JaHHBIX,
BBIYHCIICHHSI HA THOPU/IHBIX CUCTEMaX, a TAK)KE CTABIIYIO
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TPAJUIMOHHON CEKIMIO CHMIIO3MyMa — HMH(OPMAIMOH-
HBIE TEXHOJIOTHH B 00Opa3oBaHWH. CHUMIIO3UYM IIPOIIEI
pu crioHcopckoit moanepxke IBS Platformix, Supermicro
Computer, NIAGARA, Jet Infosystems, Intel, RSC Group,
Cisco, Dell EMC, ITCost.

Cummniosuym otkpbutn  B. B.KopeHbKkoB, cOBETHUK
IHEPH no Bocrounoii Espomne T.Kyptbika, pyxoBoau-
Tenb JIoOKaJbHOro oprkomurera A.M.Xpruan, a Taxxe
MpEJCTaBUTENIN OpraHu3anuii-cnoncopos. IlneHapHytro
CEeCCHUI0  CHUMIO3UyMa  OTKpbL1  aupexkrop OUAN
B.A.MarBeeB ¢ 10K1a/10M, OCBSILEHHBIM HAYYHOU MpO-
rpamMe OOBEAMHEHHOTO MHCTHUTYTa SICPHBIX HCCIEO0-
Banuil. Bune-gupexrop OUAUN b. 1O. HlapkoB pacckaszan
0 TMPOEKTaxX MO COOPYKEHHUIO YCKOPUTEIBHBIX KOMILIEK-
COB KJTacca MeracaiieHc B Mupe u o mecte u ponu OUAN
B aToM mporecce. JJoxmax T.KypTeiku ObIT MOCBSIIEH
[IPUOPUTETHBIM HamnpasieHusM corpyanuuectsa [[EPH
u OUSIN. JIupexTop-KOOpAMHATOP OOBEAWHCHHOTO BBI-
yucaurensHoro knactepa HULL «KypwaroBckuii mHCTH-
tyT» B.E.BenuxoB mpencraBun goknang «RDIG-M —
Russian Data Intensive Grid for Megascience».

Ha nnenapHbIX ceccusx ObUIM NPECTaBICHBI JOKIIA-
Iel, B yacTHOCTH, B. B. KopeHnskoBa o cTpareruu pasBu-
Tus nHQopManmoHHEIX TexHomoruit B JINT, /1. Bap6epuca
(ITEPH) o pa3BUTHH HHCTpYMEHTApHUs IJIsI MOHUTOPHHTA
CUCTEM DACIPENCICHHBIX BBIYUCIEHUH B JKCIEPUMEHTE

On 30 September — 4 October, the 27th International
Symposium on Nuclear Electronics and Computing
(NEC’2019) was held in Budva, the Republic of Mon-
tenegro. The forum has rich traditions and has been held
by JINR since 1963, and JINR and CERN are its orga-
nizers for the tenth time. The symposium co-chairmen
were V.Korenkov, director of JINR LIT, and Ian Bird,
WLCG project leader of CERN. Over 190 leading spe-
cialists (representatives of 30 scientific organizations) in
the field of modern computer and network technologies,
distributed computing and nuclear electronics from 13
countries (Belarus, Bulgaria, China, the Czech Republic,
France, Germany, Italy, Russia, Slovakia, South Africa,
Switzerland, the United Kingdom, and the USA) took part
in the symposium. The scientific programme of the sym-
posium covered a wide range of issues and comprised the
following sections: detector and nuclear electronics, trig-
ger systems and data acquisition systems, machine learn-
ing algorithms and Big Data analytics, grid technologies
and cloud computing, computing for experiments at large-
scale accelerator facilities (LHC, FAIR, NICA, SKA, PIC,
XFEL, ELI, etc.), research data infrastructures, comput-
ing on hybrid systems, as well as the traditional section
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of the symposium, i.e., information technologies in edu-
cation. The symposium was sponsored by IBS Platformix,
Supermicro Computer, NIAGARA, Jet Infosystems, Intel,
RSC Group, Cisco, Dell EMC, and ITCost.

The symposium was opened by V.Korenkov, CERN
Advisor for Eastern Europe T.Kurtyka, head of the Local
Organizing Committee A.Khrgian, as well as by repre-
sentatives of the sponsoring organizations. JINR Director
V.Matveev opened the plenary session of the sympo-
sium with the report on the scientific programme of the
Joint Institute for Nuclear Research. JINR Vice-Director
B.Sharkov spoke about projects on constructing me-
gascience accelerator complexes worldwide and about
the place and role of JINR in this process. The report of
T. Kurtyka was devoted to the priority directions of collab-
oration between CERN and JINR. Coordinating Director
of'the integrated computing cluster of the NRC “Kurchatov
Institute” V. Velikhov presented the report “RDIG-M —
Russian Data Intensive Grid for Megascience”.

The reports of V. Korenkov on the development strat-
egy of information technologies of LIT, of D.Barberis
(CERN) on the development of tools for monitoring dis-
tributed computing systems in the ATLAS experiment, of
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ATLAS, A.Bainaccu (LIEPH) 00 ananmu3e u y4ere BbIYHC-
nuTesbHBIX pecypcoB B ipoekte WLCG (Worldwide LHC
Computing Grid), U. bpyiin (Yausepcurer Buckoncuna,
MaaicoH) 0 MOJEpPHH3AIMU DIEKTPOHUKH JUIsSi MIOOH-
Hoii cucteMbl CMS Ha LHC ¢ BBICOKOI CBETHMOCTHIO.
C.Cunmopuyk (OUSN) pacckazan B cBOeM JoOKJaae o0
AKCTIEPUMEHTANBHBIX MPOEKTaX, MOCBAMICHHBIX HCCIE0-
BaHUIO YK30THYecKuX saep B yone. Hokman A. K. Kupbs-
HoBa (IINMSA®, I'atunna) ObLT MOCBAIIEH OPraHU3AIMH
poccuiickoro (eaepaTuBHOTO paclpeaeIeHHOro XpaHHIH-
11a JIaHHbIX — HalMOHaIbHOTO 03epa HAYYHBIX JaHHBIX.
C meHapHBIMH JOKJIaIaMH TI0 TpodieMaTHKe coopa
JIAaHHBIX, KOMIIBIOTUHIA M OPraHW3allid XpaHeHHs JaH-
HBIX JUTS KPYITHOMACIITAOHBIX IKCIIEPUMEHTAIIBHBIX yCTa-
HOBOK, Takux kak LHC u NICA, BeIcTymMIM Bemymine
criermanuctel B. Bangemm (LIEPH), O.B.PoraueBckwmii
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(OUAN), A.Makcumuyk (OUSN), P.T'amxuiicka (MH-
CTHTYT SIICPHBIX HCCIIETOBAHUH W SJEPHOM SHEPreTUKH
Bonrapckoit akagemun Hayk), X.Cepr (Peitacko-Becrt-
(anbpckuil TEXHUYECKUI YHUBEPCHUTET T. AXCHA).

Ha cekIMOHHBIX 3acefaHusX ObIIM IpPEeACTaBICHBI
JIOKJIaJIbl, BBI3BABIIHE OOJBIION WHTEPEC YYaCTHUKOB
CHUMITO3MyMa M TIOCBSIICHHBIE AKTYaJbHBIM BOIPOCAM
Pa3BUTHUS TEXHUKH JIETEKTOPOB, CUCTEMaM cOOpa JaHHbBIX
1 aBTOMAaTW3allMM, KOMIIBIOTMHIA Ul KpYMHOMAacIuTao-
HBIX DKCHEPHUMEHTAJBHBIX YCTAHOBOK, Pa3BUTHIO HCCIIE-
JIOBAaTENIbCKUX HMH(QPACTPYKTYP MAHHBIX, NPHUMEHEHHIO
COBpeMEHHBIX | T-TeXHOMOTHA, TAKMX KaK TPpU, 00IagHbIe
BBIYHCIICHUS], THOPUIHBIN KOMIIBIOTHHI, MAaIIMHHOE 00Yy-
YEeHHUE ISl PELICHUS] COBPEMEHHBIX Hay4YHBIX 3aJ1ad.

B cexkumsax 1mo mpUMEHEHHIO OOJNAYHBIX, T'PHI-TEX-
HOJIOTHI M BBIYMCIEHHH Ha BBICOKONPOM3BOANUTEIBHBIX

Bynsa (Pecnybnika Ueproropus), 30 ceHTsOpst — 4 okT0psi. YaacTHUKH 27-T0 MeX/1yHapOIHOTO CUMITO3HyMa
IO SACPHOM SIEKTPOHUKE U KOMIIBIOTUHTY U MEXIYHApOIHOM CTyAEHYECKOH IIKOIBI B pamMkax cumnosuyma NEC’2019

Budva (Republic of Montenegro), 30 September — 4 October. Participants of the 27th International Symposium on Nuclear Electronics
and Computing and the international student school in the framework of the symposium NEC’2019

A. Valassi (CERN) on the analysis and accounting of com-
puting resources in the WLCG (Worldwide LHC Com-
puting Grid) project, of I. de Bruyn (University of Wiscon-
sin, Madison) on updating electronics for the CMS muon
system at the LHC with high luminosity were presented
at plenary sessions. S.Sidorchuk (JINR) spoke in his re-
port about experimental projects dedicated to the study of
exotic nuclei in Dubna. The report of A.Kiryanov (PNPI,
Gatchina) was devoted to the organization of the Russian
federative distributed data storage, i.e., the National Data
Lake.

Leading experts W.Vandelli (CERN), O.Rogachev-
skiy (JINR), A.Maksymchuk (JINR), R.Hadjiska (Insti-
tute for Nuclear Research and Nuclear Energy of the Bul-
garian Academy of Sciences), and H. Sert (RWTH Aachen

University) delivered plenary reports on the issues of data
acquisition, computing and the organization of data stor-
age for large-scale experimental facilities such as the LHC
and NICA.

Reports that evoked great interest among the sym-
posium participants and were devoted to topical issues of
the development of the detector’s equipment, data acqui-
sition and automation systems, computing for large-scale
experimental facilities, research data infrastructures, the
use of state-of-the-art IT technologies such as grid, cloud
computing, hybrid computing, machine learning to solve
modern scientific problems, were presented at sectional
sessions.

In the sections on the use of cloud, grid technologies
and computing on high-performance computing platforms,
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BBIYHCIIUTEIBHBIX IIaTPOPMax MOXKHO OTMETUTH BBICTY-
twienus T. A. Crpwx (OUSIN), A. 1. Tlerpocsna (OUSIN),
1. Bokaua (Yexwusi), O.b.Camoitnoa (OUSIN), H. A. ba-
namosa (OUSIN), JIn Xaiibo (MHCTUTYT HU3HKN BEICOKHX
sHepruil Kuraiickoli akajeMuu Hayk), psii U3 KOTOPBIX
ObUTM TIOCBSIIIICHBI PAa3BUTHIO BBIYMCIUTEIBHBIX HH(pa-
CTPYKTYp, IIPOrPaMMHBIX PEIICHUH W CEPBUCOB VIS IKC-
nepumenToB NOvA, COMPASS, ATLAS, CMS, CBM,
BM@N.

Ha ceccun no cucremam c60pa JaHHBIX U YIPaBIISIO-
MM CHCTEMAaM BBICTYIUICHUS OBIIIM COAEPKATEIBHBIMU U
BBI3BAJIM JKUBOI MHTepec aynutopun. Cieayer ocobo or-
MeTHTh Jokanasl M. BankoBa (MHCTUTYT SACpHBIX HCCIIe-
JIOBaHUW U AJIepHOI 3HepreTuku bonrapckoil akanemMuu
Hayk), 1O.A.WBanosoit (OMSIN) n B.Ilammaguno (Mwm-
nepckuii Koyutek Jlonnona, BenukoOpuTanus).

B cekumu 1mo MCIONB30BAaHHMIO THOPUAHBIX BBIYHC-
JUTENIBHBIX apXUTEKTYp OBUIM TPEACTaBICHBI JJOKJIAJbI
10 WCIIOJB30BAHUIO CYNEPKOMIIBIOTEPOB B PA3INYHBIX
obmactsx, B wactHocTH, /. B.Tlomraiusii (OUAN) pac-
CKa3al 00 WCIHOJIb30BaHHM PECYPCOB CYNEPKOMITBIOTEPA
«l'oBopyn» mia meracaifenc-npoekta NICA. B moxmane
Pan [y (IHEP, Kuraif) Ob11 mpenctaBieH o630p mpu-
MEHEHHS BBICOKOIIPOU3BOJUTEIBHBIX BBIUMUCICHUHN IS
(DM3UKK BBICOKMX OJHEPrHH, BKIIOYas OKCHEPHUMEHTBHI
BES u JUNO. Taxxe Ha cexiuu BeicTymmia M. Ensruna
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(HUL «KypuaTroBCKHII MHCTUTYT») C JOKIJIAQJOM IO HC-
TIOJIb30BAHUIO T€TEPOr€HHBIX BBIYMCIUTEIBHBIX apXHUTEK-
TYp AJIs aHAIM3a 1 00pabOTKH HEWPOOMOIOTHYECKUX JIaH-
ueiX. Joxman O.O. fxymkuna (CIIOI'Y) 6bu1 mocBseH
YCKOPEHHIO peHfepuHra «apiMa LllpenuHrepay B peab-
HOM BpeMeHH Ha ocHoBe mapamurMbl GPGPU. Oco0srit
naTepec BBI3BaN moknax O.U. Crpemsmosoit (OMSAN),
MOCBSILIEHHBIN UCIIONB30BAaHUIO HOBEHIIINX BHIYMCIIUTEIb-
HBIX apXUTEKTYP OT Intel — MHOTOSIEPHBIX MPOLECCOPOB
Intel Cascade Lake, ycTaHOBJIEGHHBIX Ha CYNEpPKOMIIBIO-
Tepe «l 0BOpyH», Ha IpUMeEpe pEelIeHUs 3aJa4uu JJIMHHBIX
JK03e(DCOHOBCKUX TIEPEXOIOB.

Ceknus no npumeneHuto [T-rexnonoruii B 00Opa-
30BaHUM OblIa MOCBSIIEHAa aKTyaJbHBIM BOIPOCAaM BHe-
JIpeHHst B 00pa3oBaTeNbHbIA Hpolecc coBpeMeHHbIX [T-
TEXHOJIOTHH, TO3BOJISFONINX 00y4aTh CTY/ICHTOB PEIICHUIO
MPaKTUYECKHX 3a]a4, BOCTPeOOBaHHBIX B HAy4YHBIX Opra-
HU3aMsAX. Ha 9Tol cekium OBUTH MpEeNCTaBICHBI JIOKIIa-
el cotpynaukoB OMSAN B.B.Benarn, K.B.Kusirunoit,
H. U. BopormoBot#i, mpenoaasateneil yauBepcutera «Jyo-
Ha» — E.H.UYepemucunoii, 0. C. Caxapoa, H. A. Toka-
peBoii, O. A. Kpeiinep. O0CyX1anuch akTyaibHbIE BOIPO-
Chl pa3pabOTKA W HKCIIOJIB30BAHUS B 00pA30BATEIHLHOM
MPOIIECCe AIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB, 00Y-
YEHUsI CHEUAICTOB B YCIOBHUAX Tepexoaa K nuppoBoii
9KOHOMHUKE, B chepe nHDOpMaIIMOHHON 0e30MacHOCTH.

one can note the reports by T. Strizh (JINR), A. Petrosyan
(JINR), P.Vokac (Czech Republic), O.Samoylov (JINR),
N.Balashov (JINR), Li Haibo (Institute of High Energy
Physics of the Chinese Academy of Sciences), a number
of which were focused on the development of computing
infrastructures, software solutions and services for the
experiments such as NOvA, COMPASS, ATLAS, CMS,
CBM, and BM@N.

Reports at the session on data acquisition and control
systems were informative and aroused a lively interest
among the audience. The reports by I. Vankov (Institute
for Nuclear Research and Nuclear Energy of the Bulgarian
Academy of Sciences) “Results of the radiation dose
study around the GEM muon detectors at CMS”, Yu. Iva-
nova (JINR) “Design of the front-end electronics based on
multichannel IDEAS ASICs for silicon and GEM detec-
tors” and V.Palladino (Imperial College London, United
Kingdom) “Design challenges of the CMS High Granu-
larity Calorimeter Level 1 trigger” should be particularly
noted.

In the section on the use of hybrid computing archi-
tectures, a number of reports on the application of super-
computers in different fields were presented. In partic-
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ular, D.Podgainy (JINR) spoke about the use of the re-
sources of the “Govorun” supercomputer for the NICA
megascience project. An overview of the application of
high-performance computing for high-energy physics, in-
cluding the BES and JUNO experiments, was presented
in the report of Ran Du (IHEP, China). I. Enyagina (NRC
“Kurchatov Institute”) reported on the use of heteroge-
neous architectures for the analysis and processing of neu-
robiological data. The report of O.Iakushin (SPbU) was
devoted to the real-time acceleration of the rendering of
“Schrodinger’s Smoke” based on the GPGPU paradigm.
The report by O. Streltsova (JINR) on applying Intel latest
computing architectures, i.e., Intel Cascade Lake multi-
core processors installed on the “Govorun” supercomput-
er, as an example of solving the problem of long Josephson
junctions was of particular interest.

The section on the use of IT technologies in educa-
tion was dedicated to topical issues of integrating mod-
ern IT technologies in the educational process, allowing
one to teach students how to solve practical problems that
are in demand in scientific organizations. The reports of
JINR specialists V. Belaga, K. Klygina, N. Vorontsova and
Dubna State University teachers E.Cheremisina, Yu. Sa-
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B pamkax Hay4HOH mporpammsl popyma ObLTH opra-
HU30BaHBI JIBA KPYIIBIX CTOJA. TeMaTHKa JUCKYCCHH 3a-
TparvBajia IpaKTHICCKUC aACIICKThI IPUMCHCHUA TEXHOJI0-
ruit CISCO nns cepBepHOM 4acTH, XpaHEHUS JaHHBIX, Op-
TaHU3alMHU CETH, B TOM YHCJIE ISl Y4CTHOTO U THOPUTHOTO
obnaka. Ha kpymiom crose, opraHM30BaHHOM KOMITaHHEH
NIAGARA, o0cyxaaiauck BOIIPOCH MHUKPOAPXUTEKTYPBHI
MIPOLIECCOPOB, TEHICHIIUU Pa3BUTHSI CYEPKOMIIBIOTEPHOMN
APXUTEKTYpHI, 00paOOTKH M XpaHEHHs JaHHbIX.

B nate1if pa3 B pamkax cuMIto3nyma Oblia IpoBeieHa
MEXKTyHapoaHas CTy[AeHYECKasl IIKOJNA [0 COBPEMEHHBIM
MH(POPMALMOHHBIM TEXHOJIOTHAM. OCHOBHBIMH TEMaMH
Hay4YHOM MPOrpaMMbl IIKOJIBI OBUIM aHAINTHKA OOIBIINX
JTAaHHBIX, MAaIIMHHOE OOyd4eHHe, paclpeneieHHbIe CHC-
TEMBL.

B pa6ote mrkonsl npuHsun yaactue 32 cryaerTta u3 10
POCCHICKUX YHUBEPCUTETOB: HallnoHaIbHOTO CCIea0Ba-
TEJIBCKOIO siiepHOro yHusepcurera «MUDN», Mockos-
CKOI'0 rocyJapcTBEHHOro yHuBepcurera uM. M. B. Jlomo-
HocoBa, Cankt-IleTepOyprckoro rocyaapcTBEHHOTO YHHU-
BepcuTeTa, yHHBepcuTeTa «Jly6Ha», IlerposaBomckoro
TOCYIapCTBEHHOTO YHHUBEpPCHUTETa, TBEpCKOro Trocymap-
CTBEHHOI'O YHHBepcuTeTa, Poccuiickoro yHHBEpcUTETa
IIPY>KObI HAPO0B, POCCHIICKOT0 SKOHOMHUECKOTO YHUBEP-
curera uMm. [ B. [1nexanosa, ToMckoro rocynapcTBeHHOTO
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yHuBepcureTa, CeBepo-OCeTHHCKOTO rocyaapCTBEHHOIO
yYHHMBEpCHUTETA.

C nexkuusMH U MacTep-KiaccaMu BelcTynuin 11 nek-
TopoB, B ToM guciie B. B. Kopenbkos (OUAN) — «Pacmpe-
JIeTICHHBIC BBIYHCIICHHS U Oonblnne panHeie», . A. Ococ-
koB — «[Ipumoxenns: TiryOoKoro OOy9YeHUS B DIKCIICPH-
MEHTaIbHON (PM3WKE BHICOKUX SHEPTHH U AaepHOU (pr3n-
ke», B. A. Aurorenko u E.II. CremanoB (MI'Y) — «Pa3-
paborka SDN nmpunoxenuit», B. A. Unsua (HUL «Kypua-
TOBCKHH MHCTUTYT») — «/ICHOip30BaHNE MPOABHHYTHIX
KOMITBIOTEPHBIX TEXHOJOTUH ISl KBa3HMHTEPAKTHBHOMN
00pabOTKU W MEPBUYHOTO aHaJM3a JAHHBIX B MaNTUIAiH
noaxojae — Ha npumepe skcnepumeHToB Ha EU-XFEL
u CryoEM B crpykrypHOii Ouonorum», A.B.Cragnuk u
O.U.Crpenbuosa (OUSAN) — «IIpumenenne MeTo10B
U TOAXOJO0B KOMIBIOTEPHOTO 3PEHHsI K PEIICHUIO MpU-
KIaaHBIX 3a1a9», /. A. CuBkoB (Intel) — «IlapamiensHoe
u HPC nporpammupoBanue», MW.C.IleneBantok —
«Pa3zpaborka mpuioxkeHmit Ha Python», B.A.WnknHa
(MU®U) — «ArperupoBanne maHubx», M.C.Kamou-
HukoB (OUSIN) — «TexHomornu OONBIMUX TAHHBIX» H
«Pacmmpennsiii Python st anannza gaHHBIXY.

B pamkax mKoIbI-KOH(EPEHIUH MPOXOAUI 0TOOp
JYYIIUX paboT CTY/IEHTOB, MO pe3yJibTaTaM KOTOPOTO I0-
OeanTeny MpEeJCTaBWIA CBOM MPE3CHTAMH HA 3aKIJIIOUH-
TEJIbHOM MJIEHAPHOH CeCCUM CUMIIO3UYMa.

kharov, N. Tokareva, O.Kreider were presented in this sec-
tion. Current issues of the development and use of online
educational resources in the educational process, training
of specialists in terms of digital economy and in the field
of information security were discussed.

Two round tables were organized in the framework
of the scientific programme of the forum. Topics of dis-
cussions covered practical aspects of applying CISCO
technologies for the server part, data storage, network-
ing, including for private and hybrid clouds. Issues of the
processor microarchitecture, trends in the development of
the supercomputer architecture, data processing and stor-
age were discussed at the round table organized by the
NIAGARA company.

The international student school on modern infor-
mation technologies “Big Data Mining and Distributed
Systems” was held as part of the symposium for the fifth
time. The major topics of the school scientific programme
were Big Data analytics, machine learning and distributed
systems.

Thirty-two students from 10 Russian universities,
namely, the National Research Nuclear University MEPhI,
the Lomonosov Moscow State University, Saint Petersburg
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State University, Dubna State University, Petrozavodsk
State University, Tver State University, RUDN University,
the Plekhanov Russian University of Economics, Tomsk
State University, and the North Ossetian State University,
took part in the school.

Lectures and tutorials were given by 11 lecturers, in-
cluding V. Korenkov (JINR) (“Distributed computing and
Big Data”), G.Ososkov (JINR) (“Deep learning applica-
tions in experimental high energy and nuclear physics”),
V. Antonenko and E. Stepanov (MSU) (“SDN application
development”), V. Ilyin (NRC KI) (“Use of advanced com-
puter science technologies for quasi-online data process-
ing and primary analysis in the pipe-line approach using
the example of the experiments on EU-XFEL and CryoEM
in structural biology”), A.Stadnik and O. Streltsova
(JINR) (“Application of computer vision methods and ap-
proaches for solving applied problems”), D. Sivkov (Intel)
(“Parallel and HPC programming”), 1. Pelevanyuk (JINR)
(“Application development with Python™), V.Inkina
(MEPHI) (“Agent Global Web data aggregation™), and
I.Kadochnikov (JINR) (“Big Data technologies” and
“Advanced Python for data analysis”).
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Ha niepeMoHu# 3aKpbITHsI ObLIN MTOABEACHBI UTOTH Pa-
00TbI cumIio3uymMa. Beero B pamkax Hay4qHOH MpOrpamMMel
MEpONpHUATHS NpPOBeNeHO 32 3aceAaHusi, MPEACTaBICHO
140 noxnanos, Biuitodas 3 1 muenapHslii 1 109 ceKIIMOHHBIX.
C 3aKJIIOuMTENbHBIM CIIOBOM BhIcTynuiu B.A.Marsees,
T.Kyptsika, B. B. KopeHnbkoB, npeacraButeny JIOKaaIbHO-
ro oprkomurera. Bee BbICTynaronye OTMETHIN BBICOKUH
YPOBEHb M IIyOWHY COZIEPXKaHUsI JIOKJIA/0B, aKTHBHOCTh
YYaCTHUKOB. YUYacCTHUKAaM CTYAEHYECKOH IIKOJIbI ObUIN
BPYYCHBI CEPTUHKATHI, a JIy4IIHe CTYACHTHI HarpaXICHEI
mumiomamu. IlepBoe mecto He mpucykaaiock. Bropoe
Mmecto pazgenuian M. Pynenko (yHuBepcurer «/lyOHay)
u B. BonocuukoB (CIIOI'Y), tperbe Mecto — E.Poro-
)kuHa (yauBepcutet «/yonay) u [. llaxucmamos (MI'Y).
B Homunammm «Jlydmas pa3paboTkay JIydIIMMH CTalH
K.Cononunosa (yauBepcurer «JlyOHa») u A.WnpuHa
(yauBepcutet «Jly6Ha»), « IHHOBaIIMOHHBIA TTPOEKT» —
[O.IlTaxoB (PDY) u M.IOpuenko (TTY), «TBopueckas
npesentams — E. AaronoB (MU®UN) u E. Illex (POY),
«ITepcriektuBHBIN TpoekT» — JI. Cadukano (MUDHN) u
10. ®omuna (MUDN).

17—-18 oxts16pst B OUSU cocrosutack 3-s1 Poccniickas
Hay4yHass KOH(EPEHNIHS C MEeXIYyHapOAHBIM Y4acTHEM
«Paouobduonozuueckue O0CHOGbl JIyUesoll MmMepanuu.
VYupeautensimu KoHdpepeHIMH BbICTymmw OtaeneHue
¢msunonornyeckux Hayk PAH, Poccuiickoe panmobno-
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Joruueckoe oomecTBo, OOBCIUHCHHBI HHCTUTYT SICP-
HBIX HcclienoBaHuii, HanmmoHabHBIM MEIUIIMHCKUHA HC-
CJEeI0BaTeNbCKUM LEHTp paauosorun MunsnpaBa PO;

oprannzatopsl — Hayunsnii coBer PAH mo panno6mo-
morun, JlaGoparopust paanarmonHoi Oomomorun OWSN,
MenuuuHCKUM — paAMOJIOTMYECKUM  HayyHBIH — LEHTP

M. A.®.I[[p16a, OO0 «CnernuanbHas W MEIUIIMHCKAS
texaukay, HITL «®apm3amnuray @MBA Poccun. Comnpen-
cenarenu koHpepenunun — akagemuk PAH A.J]. Kanpuu
n uneH-koppecnonaeHT PAH E.A.KpacaBun. K nHauany
KOH(epeHIH ObUT OIyOIIMKOBaH COOPHHMK TE3HCOB J0-
knanoB (dyona: OUSU, 2019. 176 c.).

B pabGore koH(epeHIMHM TPHHINA ydacTue Ooiee
100 yuensix u cnenuanuctos u3 Poccun, Yexun, Utamuu.
Brun mpenicTaBieHpl B O9HON U 3209HOM (hopMe BEAyIIHE
Hay4YHO-NCCIIEJOBATEIbCKIE WHCTUTYTHI, JI€4eOHO-au-
arHOCTUYECKHE U HaydHO-IpakThyeckue LeHTpsl PAH,
Mumnsnpasa PO, ®DMBA Poccun, yHUBEPCUTETHI U MEIH-
nuHCcKkue yausepeuteTsl Poccun, Yexun, Mtanuu.

3acenanusi KOHQEPEHIMKU ObUIM TIPOBE/ICHBI 110 Clie-
JTYIOIIUM HaIpaBICHUSAM.

— 3aKOHOMEPHOCTHU U MOJIEKYJIIPHO-KJIETOUHBIE Me-
XaHHU3MBI Pa/IH0YyBCTBUTEILHOCTH HOPMAJIBHBIX M OITyXO-
JIeBBIX KJICTOK/TKaHel. COBpeMEHHBIE MOAXO/bI K yIpaB-
JICHUIO PaJJOYyBCTBUTEIILHOCTHIO HA OCHOBE HOBBIX (PyH-
JTaMEHTAJIbHBIX 3HAHHUH.

The best reports of students were selected within the
school-conference, and the winners made their presenta-
tions at the final plenary session of the symposium.

The results of the symposium were summed up at
the closing ceremony. In total, within the scientific pro-
gramme of the event, 32 meetings were held, 140 reports
were presented, including 31 plenary and 109 sectional
ones. The closing remarks were made by JINR Director
V.Matveev, T.Kurtyka, V.Korenkov and representatives
of the Local Organizing Committee. All the speakers not-
ed a high level and a depth of the content of the reports
and the activity of the participants. All the participants of
the student school were awarded certificates, and the best
student were awarded diplomas. The first place was not
awarded. The second place was shared by M.Rudenko
(Dubna University) and V. Volosnikov (SPbU); the third
place was shared by E.Rogozhina (Dubna University)
and D.Shaikhislamov (MSU). K.Solodilova (Dubna
University) and A.Ilyina (Dubna University) became the
best in the nomination “Best Development”; Yu. Shakhov
(PRUE) and M. Yurchenko (TSU) won in the nomination
“Innovative Project”; E.Antonov (MEPhI) and E.Shek
(PRUE) became the best in the nomination “Creative
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Presentation”; and D. Safikanov (MEPhI) and Yu.Fomina
(MEPhI) won in the nomination “Perspective Project”.

On 17-18 October, JINR hosted the 3rd Russian sci-
entific conference with international participation “Radio-
biological Basis of Radiation Therapy”. The confer-
ence founders included the Department of Physiological
Sciences of the Russian Academy of Sciences (RAS), the
Russian Radiobiological Society, JINR, and the National
Medical Radiological Research Centre of the Russian
Ministry of Health. The conference was organized by the
RAS Scientific Council on Radiobiology, JINR’s Labo-
ratory of Radiation Biology (LRB), the Tsyb Medical
Radiological Research Centre of the Russian Ministry of
Health, OOO Spetsial’naya i Meditsinskaya Tekhnika,
and Farmzashchita Research and Production Centre of the
Russian Federal Biomedical Agency. The co-chairs of the
Conference Organizing Committee were RAS Academi-
cian A.Kaprin and RAS Corresponding Member E.Kra-
savin. By the beginning of the conference, a book of ab-
stracts had been published (Dubna: JINR, 2019, 176 p.; in
Russian).

The conference was attended by more than 100 sci-
entists and specialists from Russia, the Czech Republic,
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Jly6na, 1718 okts10pst. 3-s1 Poccuiickas HayuHas KoH(epeHIus Dubna, 17-18 October. The 3rd Russian scientific conference
«PamnoOnonorndeckre OCHOBBI JTy4YEBOU TepaIUi» with international participation “Radiobiological Basis
C y4acTHeM 3apyOeKHBIX CIICIIHATUCTOR of Radiation Therapy”

EI
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— Dbuonoruveckre 0OCHOBBI U KIIMHUYECKUE 3(dhek-
Thl Pa3JIMYHBIX METO/OB JyueBoi Tepanuu. [Iporunozupo-
BaHME M OlleHKa () (EKTUBHOCTH JIyueBOH Teparu.

— Pa3paborka W npuMeHEHHE pagHOMOTUPUKATO-
POB B JIy4eBO# Tepanuu omyxoieil. Panuodapmipenaparst
B IMAarHOCTHKE U TePAITHH.

— OreHKka OTHANCHHBIX TOCICICTBHNA, BO3HHKAO-
X TTOCNIE PAIHAMOHHOTO BO3ICHCTBUS.

B xone 3acenmanwmii OpUT0 3acmymiaHo 32 YCTHBIX JI0-
kimama, 12 moxmanoB OBLTH MPENCTABICHBI Ha CTEHIAX.
Bonbloil MHTEpEC YYaCTHUKOB BbI3Bal KPYIIBIA CTOJ
«IIcuxoHEBpOIOTUYECKUE HAPYIIICHNS TP JIy4IEeBOM Tepa-
MUK paka», B paboTe KOTOPOTO MPUHSIIN ydacTue Ooliee
50 Hay4YHBIX COTPYAHUKOB U MPAKTUKYIOIIMX Bpaueil, aka-
nemuku PAH U. H.IIponun u A. B. Jlucuna.

B pamkax koH(epeHIUH COCTOSUICS KOHKYPC MOJIO-
IIBIX YUYCHBIX, HAa KOTOPBIA OBLIM MpencTaBieHbl 17 ycT-
HBIX U CTEHJIOBBIX JOKIAQIOB. Bce y4acTHHKHM KOHKypca
TIOTYYFITH CEPTUPHUKATHI U TAMSATHBIC TTOTAPKH, a ITo0eIn-
TEJH — IUTUIOMEI JIAypeaToB U MPHU3HI.

3acaymaB u OOCYOWB TIPEICTaBICHHBIC IOKIAJIBI,
YY9aCTHUKH KOH(EPEHIIMH OTMETHJIN, YTO B HACTOsAIIEEe
BpeMst HaOIIoaeTCs HECOMHEHHBIN MMPOTPECcC B Pa3BUTUH
TEXHUKHN U METOJIOJIOTUH JICYCHUS 3JIOKQUCCTBECHHBIX OITy-
XOJICH ¢ TIOMOIIBI0 HOHU3UPYIOIIUX U3IYYCHUH, 0COOCH-
HO C UCIIOJIb30BaHUEM NMPOTOHHBIX IMy4KOB. CTPOSATCS HO-
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BBIC IICHTPHI JIYYEBOU Teparuu, pa3padaTbIBAIOTCsI HOBBIC
METONBI ¥ PEXKHUMBI OONyUCHHS, PACIIUPSICTCS TPUMCHE-
HUE€ MHIWBUIYaJbHOTO IUIAHUPOBAHUS U y4yeTa WHIUBH-
JlyaJIbHOM paJuo4yBCTBUTEIBHOCTH MAallUEHTOB. B cBs3U
C MHTCHCHBHBIM TEXHOJOTHYSCKAM pPa3BHTHEM IyUCBOH
TEparuy OTMEYACTCS OCTpasi HEOOXOAMMOCTD ITONYUCHHUS
HOBBIX 3HAHWH (YHZAMEHTAIBFHOTO XapaKTepa O 3aKo-
HOMEPHOCTAX WM MOJEKYIAPHO-KIETOUHBIX MEXaHU3Max
OHMOJIOrMYECKOr0 JEHCTBHS HOHH3UPYIOIIUX H3IyYCHUH
nu pe)KI/IMOB o6nyqumI, KOTOpI)Ie HA4YUHAKOT HpI/IMeHHTB-
csl B KIMHMYecKol mpakTuke. C 1enblo MOBBIIIeHUs (-
(DEeKTUBHOCTH JIy4eBOW Tepaluy aKTUBHO MPOBOJISATCS
9KCIICPUMCHTAIBHBIC PAJUOOUOIOTHYCCKUC HUCCIICI0BA-
HUSI, U3yYAIOTCSI OCOOCHHOCTH CTBOJIOBBIX OITyXOJIEBBIX
KJICTOK ¥ UX POJIb B (DOPMHPOBAHUH YCTOMYUBOCTH OIY-
XOJIeH K Teparuu, pa3padaThIBAIOTCSI METOBI YBEITNICHUS
PaIrOYyBCTBUTEIHFHOCTH OMYXOJIEBBIX KIIETOK W 3aIIUATHI
OKpYy’Kalomield HOPMAaJbHON TKaHW, MPUMEHEHUS PaIuo-
MOIM(HUKATOPOB UIS CHIDKEHUS HEXKENaTeIbHBIX MOCIIEe/-
CTBUI 00My4eHHs W T.J. BMecTe ¢ TeM Ui II0I0TBOP-
HOTO MPOJOJDKEHUS M Pa3BUTHS PAAHOOMOIOTHIECKUX UC-
ClJIe/IOBaHMIA B 3TOM 00NacTu KpaiiHe He0OXOIMMO BOCCTa-
HOBUTh M OOHOBUTH TEXHHUECKYIO HCCIIEOBATEIbCKYIO
0a3y, 00eCeYnTh UCCIICAOBATEIBCKUE IEHTPhI HCTOYHU-
KaMM HWOHM3UPYIOIIMX M3JIYYCHUN (PEHTTEHOBCKUMHU H
raMMa-HCTOYHUKAMH ), OCHACTHTH IICHTPBI COBPEMCHHBIM

and Italy. Represented directly or remotely were leading
research institutes, diagnostic and treatment centres, and
applied research centres of RAS, the Russian Ministry of
Health, and the Russian Federal Biomedical Agency, as
well as universities and medical schools of these countries.

The conference sessions covered the following topics:

— Patterns of, and molecular and cellular mecha-
nisms behind, the radiosensitivity of normal and tumor
cells and tissues. Modern approaches to radiosensitivity
control based on new fundamental knowledge;

— Biological basis and clinical effects of new radia-
tion therapy methods. Prediction and evaluation of radia-
tion therapy efficiency;

— Development and application of radiomodifiers in
the radiation therapy of tumors. Radiopharmaceuticals in
diagnosing and therapy;

— Evaluation of the long-term consequences of radi-
ation exposure.

At the conference sessions, 32 oral reports and 12
posters were presented. Of great interest to the conference
participants was a round-table discussion of the psycho-
neurological disorders during the radiation therapy of can-
cer, which was attended by more than 50 scientists and
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medical practitioners and Academicians of RAS I. Pronin
and A. Lisitsa.

As part of the conference, a contest was held among
young scientists where 17 oral and poster reports were
considered. All the contest participants got certificates and
gifts; the winners were awarded laureate diplomas and
prizes.

Having listened to and discussed the reports, the con-
ference participants noted that there had been clear prog-
ress in the development of instruments and methods of
malignant tumor treatment with ionizing types of radia-
tion — especially, with proton beams. New radiation ther-
apy centres are built; new exposure techniques and modes
are designed; individual exposure planning and taking into
account patients’ individual radiosensitivity are increas-
ingly common. Due to the rapid development of radiation
therapy, it is urgently necessary to obtain new fundamental
knowledge of the patterns and the molecular and cellular
mechanisms of the biological action of ionizing radiation
and new exposure modes that are gaining ground in clin-
ical practice. To raise the efficiency of radiation therapy,
experimental radiobiological research is actively conduct-
ed; the specific features of tumor stem cells and their role
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BBICOKOTEXHOJIOTHYHBIM 000PYIOBAaHHEM JIJIS TPOBEACHUSI
paboT Ha KJIIETOYHOM M MOJIEKYJISIPHOM YPOBHSIX.

[Tpn mnpoBeneHnu KoH(peEpeHIUH OBUIO OTMEYEHO
aKTUBHOE ydacTHe Bpaueil u uccinenonarenei n3 MPHI]
M. A.®.I[Ipi6a (18 moxmanos) u JIPB OUAU (6 no-
KJIaJI0B), paJMoOMOIOTOB M3 MHOTMX HMHCTUTYTOB PAH,
OMFBA, Munszapasa PO. OnHako, K COXaJIEHUIO, B KOH-
(epeHIIMM TIPAKTHYECKH HE YYacTBOBAIM YUYCHbIE W
MIPAKTUKYONINE BPaul U3 psija NMPOQHIbHBIX HAYYHBIX
KIMHUYECKUX IIEHTPOB, T.€. HIMEET MECTO HEIOCTAaTOYHO
TECHOE COTPYIHHYECTBO MEXy KIMHHUIUCTAMH U KCIIe-
PUMEHTATOPAMH.

[To wroram KOH(EpeHIMH ObUTH MPUHSTHI CIEAYIO-
1€ PELICHus.

1. Pa3BuBare SKClEpUMEHTAIBHBIE PAIHOOHOIIOTH-
YEeCKHEe UCCIIEOBAHUS B TAKUX HAIPABICHUSX, KaK U3y-
YEHHUE POJIM OITyXOJICBBIX CTBOJIOBBIX KJIETOK M Pa3BHTHE
METO/IOB JIy4EeBOH Teparuy ¢ y4eTOM UX PE3NCTEHTHOCTH,
ycuieHue cymMMapHOro 3((eKTa HMCHONb30BaHUS MOHH-
3UPYIONNX HM3IYYEHHH M IPYrux (pU3NYecKnX M XUMHU-
4ecKUX (PaKTOpoB, M3ydEHHE BO3MOKHOCTEH COUCTAHUS
UMMYHOTEPAllMM U JIy4eBBIX BO3/EHCTBUI Ha OITyXOIb,
IPUMEHEHHEe PaJroOMONU(UKATOPOB, CTHUMYIATOPOB pe-
TeHEpalMU TKaHel mocie obmyuenus. Ocodoe BHUMaHNE
JTOJDKHO OBITH 0OpAIlleHO Ha 3alIUTY 30POBBIX TKaHEH 0e3
CHIDKEHUs! 5PEKTUBHOCTH JIy4EeBOM TEPAITHH.
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2. HeoOxoauma pa3paboTKa TUTHCHHYSCKUX HOpMa-
THUBOB, METOJIOB OIIEHKH O€30MacHBIX YPOBHEH ISl «HO-
BBIX» BUJIOB O0JIy4EHUsI OOJIbHBIX U IIEPCOHAIIA, 0COOCHHO
JUI TOBTOPSIIOIIMXCA JMArHOCTUYECKUX MpOLEeAyp, Ha-
IIpUMep KOMIBIOTEPHOIT TOMOTpadu.

3. B cBs3M ¢ HEXBATKOH CHEIMAIICTOB B 00IAaCTH Me-
JMLUHCKON (DU3UKH M MH)XEHEPOB HEOOXOAMMO 00paTuTh
BHHUMAaHHE Ha PACHIMPEHHE MOJATOTOBKH TAKHUX CIEIHATIH-
CTOB B By3ax cTpaHbl. Heo0XxoanMo 0OHOBUTE MTPOTPaMMBI
KypCOB IO PagroOHNOIOTHH B By3aX, IMOJTOTOBHTE COBpPE-
MEHHBIN Y4eOHHK 110 pagno0HOIOTHH.

4. B cBsa3u ¢ HEOOXOANMOCTHIO TTOATOTOBKH KaJpOB
PpaanoOMOIOTOB U PAJNOIIOTOB MONACP)KATh MPOBEICHIE
eXerogHoi MexayHapoIHON MOJIOAEKHON HayYHOU 1IKO-
mer uM. A. C. Caeako «CoBpeMeHHBIE POOIEMBI paIno-
OHOIIOTHI.

5. YuurbiBas HECOMHEHHYIO TIOJB3Y IPOBEACHUS
COBMECTHBIX MEPOIPHUITAH C ydacTHeM paanoOuoIo-
TOB-IKCIIEPUMEHTATOPOB M Bpavdel-KIMHUIMCTOB, IIPO-
JOJDKATh TPAAMIHOHHOE NPOBEAECHHE KOH(EepeHIni Ha
TeMy «PanroOnonorndyeckue OCHOBBI JIyUeBOM Teparuim
pa3 B 2 rozaa.

B nauane Hos0ps B ['yanwkoy (Kwuraii) mpornuio pa-
Oouee cosemianue «Duzuka CulbHOE3AUMOOCHCMEYIO-
wux cucmemy, OpPraHU30BAaHHOE COBMECTHO MHcTHTY-

in the formation of tumor resistance to radiation therapy
are studied; methods are developed to increase tumor
cells’ radiosensitivity and protect the surrounding healthy
tissues as well as to use radiomodifiers for decreasing the
negative side effects of radiation exposure; etc. Along with
this, to secure fruitful continuation and development of ra-
diobiological research in this field, it is essential to restore
and upgrade the research instrument base, to provide the
research centres with ionizing radiation sources (X- and
y-ray sources), and equip the centres with advanced cel-
lular and molecular level tools. At the conference, notable
was the participation of doctors and scientists from the
Tsyb Medical Radiological Research Centre (18 reports)
and JINR’s LRB (6 reports) as well as radiobiologists from
many institutes of the Russian Academy of Sciences, the
Federal Biomedical Agency, and the Ministry of Health.
However, the conference, regrettably, practically was not
attended by scientists and medical practitioners from a
number of relevant research and clinical centres, which
means that the collaboration between clinicians and exper-
imentalists is not close enough.

The following decisions have been taken based on the
conference results:
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1. Experimental radiobiological research must be de-
veloped in the following fields: studying the role of tumor
stem cells and designing radiation therapy methods taking
into account their resistance; enhancement of the cumula-
tive effect of joint exposure to ionizing radiation and other
physical and chemical factors; evaluation of the prospects
offered by combining immunotherapy and radiation expo-
sure of the tumor; application of radiomodifiers and stimu-
lators of post-irradiation tissue regeneration. Special atten-
tion should be paid to the protection of the healthy tissues
without decreasing the efficiency of radiation therapy.

2. It is necessary to develop hygienic regulations and
methods of establishing the safe levels for the “new” types
of patients’ and personnel’s radiation exposure — espe-
cially, for the repeating diagnostic procedures like com-
puter tomography.

3. Due to the shortage of specialists in medical phys-
ics and engineers in the respective fields, such programmes
at higher education institutions of Russia must be expand-
ed. It is necessary to bring up to date the radiobiology
courses and to prepare a modern radiobiology textbook.

4. In connection with the need for training radiobio-
logical and radiological staff, the annual conduction of the
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TOM TeopeTnyeckoi Gpuznkn Kuraiickoll akagemun Hayk,
IOHO-KUTAICKUM ~ TEXHOJIOTMYECKUM YHHBEPCHUTETOM
u Jlaboparopueii Teopernyeckoit ¢usuku um. H.H.Bo-
romo6oBa OUSIN. OcHOBHasI LIeNTb COBELIAHUS COCTOSUIA
B 00CYX/IeHNM HOBBIX HAyYHBIX PE3YJbTaTOB, IOIYyUCH-
HBIX €ro Y4acTHUKaMu, OOMEHEe HIEsSIMH, YCTaHOBJICHUH
HOBBIX KOHTAaKTOB, YIIIYOJICHUH U PACIINPEHUN COTPYIHNU-
4yecTBa (M3MKOB-SIEPIIMKOB M3 cTpaH-yyactHul OWSIU
u Kuras. Co croponsl Kutast B coBeliaHuy y4acTBOBaJIU
6onee 40 yueHbIX U3 27 YHUBEPCUTETOB M NCCIIEIOBATEIb-
ckux neHtpo. OMSIN Gbun npencrasien 21 y4acTHUKOM
u3 nByx nabopatopuit — JIT® u JIAP. B uncne yuacTau-

Jy6Ha, 14 oktsa0ps. JlutepaTypHO-My3bIKaIbHbIA Beuep

CONFERENCES. MEETINGS

KOB OBLIH TaKKe JIBOE POCCUICKUX U JIBOE TIOJILCKHX yue-
HBIX U3 MockBbI 1 BapiaBel COOTBETCTBEHHO.
IIporpamma coBemaHus BKiIO4Yana 52 gokiaaja.
Bombiie TpeTH U3 HUX OBUIN MOCBSIIEHB! Pa3JIMIHBIM TEO-
pEeTHYECKUM MpoOiIeMaM, BOSHUKAIONIINM MPU aHAIN3e U
OIMCAHUM CBOMCTB TKEJBIX SIAEP M HUX BO30YKICHUH.
Teopus sapo-sAepHBIX CTOIKHOBEHU U, B YACTHOCTH, €€
HCIIOJIb30BAaHUE B pacdyeTax CEYEHWM peakluil MHOTOHY-
KJIOHHBIX TIepefad 00CyXK/IalInuch B JPYroil TPETH JOKIa-
JI0B. DKCTIEpUMEHTANIbHBIE NCCIIEJOBAHMUS SIAPO-AIEPHbBIX
peakuuii Ha 3TOT pa3 ObUTH MPECTABICHBI JIUIIb B YEThI-
pex moknajgax. TemaTuka OCTalbHBIX JOKJIAJOB, OIpPAB-

«ToI mpexpaceH, Mol MHp 3apHU(pMOBAHHBIIN», MOCBALICHHBIN 75-I€THIO CO IHA poxaeHus akagemuka A. H. Cucaksna

Dubna, 14 October. A literary-musical programme “You are beautiful, my world in rhymes”
dedicated to the 75th anniversary of the birth of Academician A. Sissakian

Saenko International School for Young Scientists “Current
Problems in Radiobiology” must be supported.

5. Based on the clear benefit of the joint events with
the participation of radiobiological experimentalists and
clinicians, the conferences “Radiobiological Basis of
Radiation Therapy” should be regularly conducted every
two years.

At the beginning of November, the joint workshop
“Physics of Strong Interacting Systems” was held in
Guangzhou (China). The workshop was organized joint-
ly by the Institute of Theoretical Physics of the Chinese
Academy of Sciences, the South China University of
Technology and the Bogoliubov Laboratory of Theoretical
Physics of JINR. The main goal of the workshop was to
discuss new scientific results obtained by its participants,
exchange ideas, establish new scientific contacts, deepen

EI

and expand cooperation between nuclear physicists from
JINR Member States and China. More than 40 Chinese
physicists from 27 universities and research institutes took
part in the workshop. JINR was represented by 21 partici-
pants from two laboratories — BLTP and FLNR. Among
the participants were also two Russian and two Polish sci-
entists from Moscow and Warsaw, respectively.

The workshop programme consisted of 52 talks. More
than one third of them were devoted to various theoretical
problems concerning analysis and description of proper-
ties of heavy nuclei and their excitations. The theory of nu-
cleus—nucleus collisions and, specifically, its application
to computing the cross sections of multi-nucleon transfer
reactions were discussed in another third of the reports.
Experimental studies of nucleus—nucleus collisions were
presented in four reports only. The subjects of other talks,
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IIbIBasi BeCcbMa O0lllee Ha3BaHWE COBENIaHWs, OblIa 3aMETHO pa3Ho-
oOpasHee: aeJleHHE S/Ep, sJIEpHBIE MPOLECCH], 00yCIOBICHHbBIC Clla-
ObIM B3aUMOJICHCTBHEM, SiACPHAsT acTpodu3uKa, (prU3nKa ruIepbsiaep,
KBAaHTOBAsl XpOMOIMHAMUKA U MIPOYEE.

CrouT 3aMeTHTh, YTO COBMECTHOE COBCHIaHWE (PHIUKOB-sIIEp-
mukoB Kuras u OUSIU B ['yanwkoy ObUIO I0OMIEHHBIM — AECSTHIM.
B 2010 . aupexropamu JIT® OUAN n UucTuTyTa TEeopeTHUECKOi
¢usuku Kuraiickoll akajieMun HayK € LEJIbI0 YCTAHOBIICHUSI U MOCIIe-
JIYIOLLIET0 Pa3BUTHUSI HAyUHBIX KOHTAKTOB Mexkay TeopeTukamu OWAN
n Kutas ObIJIO MOAIIMCAHO COMMIAILIEHHUE, 10 KOTOPOMY, B YaCTHOCTH,
Ipe/noiarajgack COBMECTHAsi OpraHu3alysi KOH(EpeHIMH, coBela-
Hui 1 mkoi. IlepBoe Takoe coBenianue coctosuiock B ToM ke 2010 .
B JIyOHEe 1 OBUIO MOCBSIIEHO TIIABHBIM 00pa3oM IpodiieMaM saepHON
(GU3MKM HU3KUX SHEPrHid. 3aTeM COBEUIaHUS COOMPAINCH KaKIbIid
roJ: 10 HeueTHbIM rofaM B Kurae, no yetHsim — B Poccun. C camoro
Hayaja TeMaTHKa COBEIIAHWH He Oblia OrpaHMYeHa TOJIBKO TEOPETH-
YECKUMH TpoOIeMaMy, aKTUBHOE YIaCTHE B HUX NPUHSIN U KCIICPH-
MeHTatopsl — u3 JISIP OMSU, n3 Mocksel. [1o3ke MOAKITIOUMINCE U
TEOPETHKH, BEAYIHE NCCIeIOBAHNS B CMEXHBIX 00IacTsIX (aApOHHOH
(bu3KKe, TEOPUH CHUIIBHBIX B3auMozeHcTBuil). 3a mpomeqmue 10 ner
koHTaKkThl TeopeTukoB OUMSN n Kuras cymecTBeHHO akKTHUBH3UpPOBa-
nmuck. B3anMHbBIE BU3UTHL, COBMECTHBIE HMCCIIEIOBAHHS, COBMECTHOE
Hay4YHOE PYKOBOJICTBO aCUPAHTAMH U CTYJCHTaMHU CTAJIN OyJHUYHBIM,
€)XKEeTHEBHBIM JIeJIoM. M HeMaiyio pojib B 3TOM ChIrpajo CTaBlIee Tpa-
JIMIIMOHHBIM pabodee coBemanne «PHU3MKa CHILHOB3aMMOACHCTBYIO-
IIUX CUCTEM».

LUKOJIbl. CEMUHAPLI
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8-1 Mescoynapoonaa wkona no ¢u-
3uxke wueumpuno um. b.Ilonmekopso
cocrosmace ¢ 1 mo 10 centsops 2019 r
B PymbIHNM, B IpeKkpacHOM TOpPHOM Kypop-
Te CHHas, pacHONOXKMBIIEMCS B JIOJHHE
peku IlpaxoBa. Ilo naBHel Tpaauuuu 3TOH
OIJHOM M3 CaMbIX IPECTIKHBIX MEXIyHa-
POZHBIX JIETHUX ILIKOJI 1O (PU3UKE HEHTPHHO
MeporpusiTue ObIO OpraHu3oBaHo Mex-
JlyHapOAHBIM IIGHTPOM IIOBBIIICHHUS KBa-
TUQUKANAN W WCCICAOBAaHWA B 00MacTH
¢msukn  (Byxapect-Moarypene, Pymbrams)
B corpynHmyectBe ¢ OOBEIMHEHHBIM WH-
CTUTYTOM SJEpHBIX HccaenoBanuii ([yoHa),
WHCTUTYTOM SKCHEPUMEHTAIbHOW W IHpHU-
kimagHo Gu3uKku (Yemickuit TeXHWYeCKHd
yauBepcureT B Ilpare, Yemckas Pecry6-
muka), KapinoBeiM yamBepcuterom B [Ipare
(Yemckass PecnyOnuka) w1 YHUBEPCHTETOM
nMm. S1.Komenckoro B Bparmcmase (Crmosa-
kus1). OuHAHCHpOBaHHWE MIKOIBI O0OeCTeYH-
BaJOCh 3a c4eT rpaHtoB mupekimm OWSAN
U TIOJHOMOYHBIX IpEACTaBUTENICH MpaBH-
tenbeTB  Yemickoit PecmyOmuku, Ilompmmm
n PyMbIHMH, TIporpaMMBbl COTPYAHHYECTBA
mexny OMSN u Yausepcuterom uM. . Ko-

justifying the rather general workshop title, were more diverse: nuclear
fission, nuclear processes mediated by the weak interaction, nuclear as-
trophysics, hypernuclear physics, QCD, etc.

It is worth noting that the joint workshop of Chinese physicists
and their colleagues from JINR in Guangzhou was the tenth one; i.e.,
it was the anniversary one. In 2010, the directors of the Bogoliubov
Laboratory of Theoretical Physics and the Institute of Theoretical
Physics of the Chinese Academy of Sciences signed the Exchange
Agreement with the aim of establishing more close scientific contacts
between the theorists of JINR and China, which, in particular, envisaged
the joint organization of conferences, workshops and schools. The first
such workshop took place in Dubna in 2010 and was mainly devoted
to problems of low-energy nuclear physics. Then the workshops were
held every year: on odd years in China, on even years in Russia. From
the very beginning, the subject matter of the workshops was not limited
only to theoretical problems; experimentalists also took an active part
in them. Later on theorists from related fields — hadron physics and the
theory of strong interactions — joined in.

Over the past 10 years, contacts between the theoreticians of JINR
and China have intensified significantly. Mutual visits, scientific collab-
oration, joint scientific management of graduate students and students
have become an everyday affair. A significant role in this was played by
the traditional workshop “Physics of Strong Interacting Systems”.

The VIII International Pontecorvo
Neutrino Physics School took place from
1 to 10 September in Romania, in a beau-
tiful mountain resort Sinaia in the Prahova
river valley. Following the long-standing
tradition of one of the most prestigious
International Summer Schools on Neutrino
Physics, the latest edition was organized
by the International Centre for Advanced
Training and Research in Physics (Mégurele-
Bucharest, Romania) in cooperation with
the Joint Institute for Nuclear Research
(Dubna), the Institute of Experimental
and Applied Physics (the Czech Technical
University in Prague, the Czech Republic),
the Charles University in Prague (the Czech
Republic) and the Comenius University in
Bratislava (Slovakia). The funding for the
school was provided by the grants of the
JINR Directorate and the Plenipotentiaries
of the Governments of the Czech Republic,
Poland and Romania, as well as by the pro-
gramme of cooperation between JINR and
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MeHckoro B bparucnase, [EAP CTU B Ilpare u EBpo-
NEHCKUM pervuoHaibHbIM DOHIOM pa3BUTHS — IPOEKT
NeCZ.02.1.01/0.0/0.0/16_013/0001733.

Ikona uM. b.IIoHTeKOpBO MPOJOKAET PACIIUPATH
cBoto reorpadmio. IlepBas mkona Obula NpOBeAEHa B
1998 . B [ly6ne, crenytommme B 2003, 2007, 2010 u 2012
. — B Anymre, B Kpeimy, 3atem B 2015 . — B ['opHOM
Cwmoxoare (CioBakus), a B 2017 . — B Ipare.

Lenpro MKOMIBI ABNISETCS OCBEIICHNE Hanbosiee Baxk-
HBIX JIOCTH)KEHMH B 0ONacTé (PM3UKM HEWTPUHO W HEH-
TPUHHOHN acTpOQH3MKH, a TaKKe IPHUBICYCHUE CTYJCH-
TOB M MOJIOJIBIX HCCJIEZOBATENCH K 3TOMY HaIpaBICHHUIO,
KOTOpO€ T0CIe HMCTOPUYECKOTO SKCIIEPUMEHTAIFHOTO
OTKPBITUS OCLIUIISIIMN HelTpuHO B 1998 I mepexuBaer
neproy; 6ypHOTro pocTa ¥ BCEMHUPHOTO MHTepeca. Jlekunu
OXBATBIBAJH IIHUPOKUHA KPYT BOIIPOCOB IO (U3UKE HEH-
TPHUHO, acTpOo(U3MKe YaCTHUIl U KOCMOJIOTHH, a pacTyIiee
YHCII0 YYaCTHUKOB JIOKa3bIBACT, YTO M3yUCHHE HEUTPHHO
CTaHOBUTCSI BCe OoJiee MPUBIIEKATEIBHBIM IIPEIMETOM JIIISI
HCCIIEIOBaHNSI.

Cepust mxon um. b.IloHTekopBO mocBdieHa mams-
TH BBIAaromnierocs ¢usuka bpyHno I[ToHTekopBo, BHECHIETO
MOIIHBIN HAyYHBIH BKIIaJ B (QOPMHUPOBAHUE COBPEMEHHOMN
HEUTPUHHOM (PM3MKM M OCTaBUBIIETO DIyOOKHWIl cien B

| .
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Hay4YHOH M KyIbTYpHOH >ku3HM JlyOHBI, rae oH padortan
Oonee 40 ner.

[loyeTHBIM TOCTEM ILKOJIBI TPAJUIHUOHHO SIBIISUICS
npodeccop C. buneHbpKkuit, N3BECTHHIN (HU3HUK, COABTOP U
ommskuii pyr b.[lonTexopBo. Paboter mpodeccopa bu-
JICHBKOTO TIO0 TEOPHH Macc, CMEUIMBAHUIO HEUTPUHO U
HEUTPHUHHBIM OCIHIUISIMAM BOIITH B COBPEMEHHBIE yueO-
HUKH 10 KBAaHTOBOH TEOPHH IOJIS M (PU3UKE HEHTPUHO.
Kpowme toro, C. bunenbkuii aisieTcs OAHUM U3 OCHOBAaTe-
siei mkobl uM. b. IToHTeKopBO, MOCTOSITHHBIM OpraHnu3aTo-
POM, PYKOBOZAMTEIEM HAayYHOW MPOTPaMMbl M OTINYHBIM
sexTopoM. Bo Bpemst crieninanbHOM ceccuu, MOCBAIEHHON
b.Tlonrekopso, C. buneHbkuii MOAENUICS C y4aCTHUKAMHU
IIKOJIBI IPKUMH BOCIIOMHHAHHUSAMH 00 3TOM BEIHMKOM (hu-
3MKEe ¥ TPEJCTABHI KOPOTKUH JOKYMEHTAJIbHBIA (QHIIbM,
B KOTOPOM DACCKa3bIBAETCS O JKU3HU M JIEATEIBHOCTH
B.Ilontexopso B Utamun, @panmmu u [JyoHe.

B mxone 2019 r. npunsnu yyactue 77 CTYIEHTOB U
MOJIOJIBIX YUYEHBIX cO Bcero mupa: 22 u3 Poccun (Bkimio-
qas yaeHbix u3 OUSIN), 34 u3 1pyrux rocynapcTB-4IeHOB
OUAN (benmopyccun, Yemckoit Pecrmy6muku, [Tombm,
Pymbinnn, CrioBakuu n Ykpaunsl) u 21 u3 Kuras, Oun-
nauauu, @pannuu, ['epmanuun, Uaauun, Uranuu, Ucnanumn
u BenmmkoOputanun.

Comenius University in Bratislava, [IEAP CTU in Prague,
and the European Regional Development Fund — Project
No.CZ.02.1.01/0.0/0.0/16_013/0001733.

The Pontecorvo School continues to expand its geog-
raphy. The first school was held in Dubna in 1998. The fol-
lowing schools in 2003, 2007, 2010 and 2012 were held in
Alushta, Crimea; in 2015, in Horny Smokovec (Slovakia);
and in 2017, in Prague.

The purpose of the school is to review the most criti-
cal achievements in neutrino physics and astrophysics, as
well as attract students and young researchers to this field
marked out by the groundbreaking discovery of neutrino
oscillations in 1998. This direction is now enjoying a peri-
od of rapid development and worldwide interest. The lec-
tures cover a wide range of topics from neutrino physics,
astroparticle physics and cosmology. Moreover, the grow-
ing number of school participants demonstrates that the
study of neutrinos is becoming an increasingly attractive
subject for research.

The Pontecorvo Schools series were initiated to
commemorate the eminent neutrino physicist Bruno
Pontecorvo, whose pioneering scientific contributions go
on shaping modern neutrino physics, and whose remark-
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able personality left a deep imprint on the scientific cli-
mate in Dubna, where he worked for more than 40 years.

Traditionally, the guest of honor at the school was
Professor S.Bilenky, one of the colleagues of B.Ponte-
corvo. The work of Professor Bilenky on neutrino mass-
es, mixing, and oscillations can be found in many current
textbooks on quantum field theory and neutrino physics.
Furthermore, Professor S.Bilenky is one of the founders
of the Pontecorvo School, its standing organizer, scientific
programme supervisor, and a wonderful lecturer. At a spe-
cial session devoted to B. Pontecorvo, Bilenky shared with
the school participants his vivid memories of this great
physicist and presented a short documentary about the life
of B. Pontecorvo in Italy, France and Dubna.

In 2019 the school was attended by 77 students and
young scientists from all over the world: 22 of them came
from Russia (including scientists from JINR); 34 of them
were from the JINR Member States, namely, Belarus, the
Czech Republic, Poland, Romania, Slovakia and Ukraine;
and 21 of them arrived from China, Finland, France,
Germany, India, Italy, Spain and the United Kingdom.

Twenty-five leading scientists presented their lectures
on various neutrino topics: neutrino mixing and masses,
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Jlexmuu, KOTOpBIE MPOUUTAIH 25 U3BECTHBIX YUEHBIX,
OXBATBHIBAJIM TaKHe TeMaTHYECKUE HAMIPABICHUS, KaK Mac-
ca ¥ CMeIIMBaHHE HEHTPUHO, HEUTPUHHBIC OCIWIIIINY,
B3aUMOJEICTBYE HEUTPUHO C sAIpaMH, JETEKTOpbl HEM-
TPHUHO, IOUCKU CTEPUIIbHBIX HEHTPUHO, a TAKXKe BOIIPOCHL,
CBsI3aHHBIC C HUMH: JIBOMHOU OeTa-pacraj, rpaBuTaIuoH-
HBIE BOJTHBI, TEMHAsl MaTepHs, JienToreHe3uc. BeiOpanHble
TEMBI OCBEIIATN KaK TEOPETHUECKUE, TaK U IKCICPUMEH-
TaJbHBIE acleKThl Gpu3nku HeWTpuHo. Ciymiarenu y3Ha-
JI O CaMbIX CJIOXKHBIX HEPEHICHHBIX MpoliemMax B (pu3u-
K€ HEUTPUHO, a TAKXKe O CErOAHSIIHUX U OyIylIHX BO3-
MOXHOCTSIX y4acTHsl B HeHTpuHHOI mporpamme OMSU,
cocpenoroueHHoN B JlaGoparopuu siiepHBIX IpoOiiem
um. B.II. Jl>)xenenoBa U TeCHO CBA3aHHOM C HccleoBa-
HUSMH, TIPOBOAUMBIMH B MHCTUTyTax Yexuwu, [lompim,
Pymbraun, CnoBaxuu u Poccun.

Kak m mpexze, ¢opmar MIKOJIbI MOOLIPSUT AKTHB-
HOE y4yacTHe BCeX CylIarelieil B JUCKyCCHsIX U OOMEHe
MHeHusiMu. HayuHass mporpamMma He Obuia Obl ITOJTHOM
0e3 BEUYECPHUX 3aHSATHH, BO BpPEMs KOTOPBIX yYaCTHHKH
0] PyKOBOACTBOM Bexymux 3kcneptoB (C. bunenskoro,
b.Kaiizepa u A. CMupHOBa) HIMENTH BO3MOKHOCTh PeIaTh
pa3iuuHble WHTEpEeCHbIe 33/1aud Mo (QU3MKE HEWTPHHO,
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CBSI3aHHBIE C MEXAHHU3MOM OCLMJUIALIMA HEHUTPUHO, BO3-
JICMCTBUEM BELLECTBA Ha [1apaMeTPhbl CMEIIMBAHUS U Malio-
PaHOBCKOM IIPUPOI0 MACCUBHBIX HEUTPHUHO, U BCE 3TO 3a-
YacTyIO B JI€TaJlsIX, BBIXOAUBIIUX 332 PAMKH CTaHIAPTHBIX
yueOHUKOB. B mocnemHuit JeHp Npomuia CrenuanbHas
ceccus, Ha KOTOpoit 40 y4acTHUKOB MPEICTaBUIM TTOCTE-
PbI ¥ KOPOTKO paccKa3aiy O CBOEH UCCIIEN0BATEIbCKON pa-
6ore. Kak u panbliie, 3TH MaTepHuaibl OyayT OmyOInKoBa-
HBI B crienainbHoM usfanuu B O, B [1yOne, B 2020 .

[TpusitHas atMocdepa IIKONBI JTOMOIHSIACH JKHBO-
MMUCHBIMH OKPECTHOCTAMHU KypopTa CHHau, KOTOPBIN Ya-
CTO Ha3bIBAIOT «OKeMuyknHoM KapmaTt». 910 MecTo, Heus-
MEHHO IIPUBJIEKAIOLIEE TYPUCTOB CO BCETO MMpPA, PACIO-
JIO)KEHO HeJlaJIeKo OT reorpaduueckoro neHTpa PyMmpinum,
BOJIM3M MCTOPUYECKOH TI'paHHIBI MEXIy KHSDKECTBAMH
TpancunbBanus u Banaxus, B HECKOJIbKUX MUHYTaX XO/b-
0Ob1 ot 3amka [lenemr — oObekra BeceMupHOTo KynbTypHO-
ro Hacieaus. B cBOW BBIXOJHOW JE€Hb YYAaCTHUKU ILIKOJIbI
MOTJIM BBIOMpATh MEXAY ABYMsI OTHOTHEBHBIMH 3KCKYp-
cusiMi. OflHa M3 HUX 3HAKOMMIJIA C KPEHoCThI0 PhIIIHOB
1 3aMKoM bpaH (mocienHuii u3BeCTeH CBOUMHU MHU(aMu U
nereHaamu o rpade Jpakyne). Jpyras npepiarasia nemryro
MIPOTYIIKY B TOpBI byuemku, BO BpeMst KOTOPOU JIFOOUTEIH

Cunas (Pymbiaus), 1-10 cents0ps. YuacTHuku 8-i

MexayHapoIHOH IIKOIBI T0 Gu3uke HeUTpuHO M. b. [lonTeKopBO

Kl

Sinaia (Romania), 1-10 September. Participants of the
VIII International Pontecorvo Neutrino Physics School
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AaKTHBHOTO OTJbIXa MOIJIM MOMHATHCSA Ha BhIcOTy 2000 M
HaJ ypoBHeM Mops. boratas kymeTypHasi mporpamma 3a-
BEpIINIACH OAHKETOM C TPAJUIIMOHHON PYMBIHCKOH KyX-
HEH, )KUBOM MY3BIKOM U TaHIAMHU.

[Ilkoma ocraBWia y y4YaCTHHKOB OUYEHb XOpollee
BITEUaTIICHHE Onaromaps KadecTBY JIEKIWH, MPEKpacHO-
MYy MECTOIOJIOXKEHUIO W IPOIYMaHHOW OpraHU3alny,
a TakKe OmarompusATHON arMocdepe, CIOCOOCTBYIOIIECH
Pa3BUTHIO HAYYHBIX M KYJIBTYPHBIX CBsizeid. Ilo MHeHHUIO
YYaCTHUKOB, 8-51 MexIyHapoIHast IIKoJIa 1o (PU3HKe Hek-
TpruHO UM. b.TIoHTeKOpBO MpoIITa ¢ GOIBIINM YCIEXOM.
Bornee moapoOHy0 HHPOPMAIUIO O IITKOJIC MOKHO HAWTH
mo azapecy http://pontecorvosch.jinr.ru u http://theor.jinr.
ru/~neutrino19.

Opraam3anus mkon umeHu b. [ToHTeKOpBO sBISIETCS
BO)XHBIM BKJIAJIOM B pealii3aluio 00pa3oBaresibHOI 1 Ha-
yunoit monurtuku ONSAN.

| .
SCHOOLS. SEMINARS

15 Hos0pst B Jlabopatopun MHGOPMAIIOHHBIX TEXHO-
noruit OSSN cocrosiics ceMAIHAP-TPEHUHT AJIS CTYICHTOB
yHuBepcurera «/lyona» u corpyanukoB OUSU Ha temy
«Apxumekmypuol u mexnonozuu Intel ons evicokonpous-
600UMENbHBIX GLIYUCICHUT U 3A0aY MAWUHHO20/271YD0-
kozo ooyuenua (ML/DL)». CemuHap ObUT OpraHH30BaH
rpynmnoi mno rereporeHHsM Beruncnaenusm JIMT OUSAU,
rxommanusmu Intel u PCK. Ha oTkpbiTin cemMuHapa ¢ mpu-
BerctBueM BoicTymn /. B. [loaraiinsiit (JIUT OUSN),
N.0.Opunnos (PCK) u O.U. Crpensnosa (JINT OMAN).
CemHHAp COCTOSIT M3 ABYX YacTeH: JIGKIUH U MPAKTHUe-
CKHe 3aHsATUs B BUje TpeHUHToB. Jleknus A. B. Ctagauka
(JIUT OUAN / OO0 «BueonHTEIeKT» ) OblIa MOCBSIIIE-
Ha KOMIIBIOTEPHOMY 3PEHHIO, @ IMEHHO aHAJINU3y BUAEO U
n300pakeHNI C HCIIOTH30BaHHEM HEHPOHHBIX CEeTeH.

J1. CuskoB (Intel) B cBOCH JeKIMK KpaTKO pacckazal
0 TOM, 4eM 3aHuMaetrcs kommnanus Intel, m Oonee moapod-

Ha mxose o ¢usnke Helitprao uM. b. [ToHTeKopBO nexnuto antaet npodeccop C. brunenbkuit

Professor S. Bilenky gives a lecture at the Pontecorvo Neutrino Physics School

neutrino oscillations, interactions with nuclei, sterile neutri-
nos, and neutrino detectors. Some related topics were also
introduced, like double-beta decay, gravitational waves,
dark matter, and leptogenesis. The wide range of subject
matters backed up both the theoretical and experimental
aspects of this field. The school participants learned about
the most challenging recent subjects in neutrino physics,
as well as about ongoing and upcoming opportunities for
participating in the JINR Neutrino Programme concentrat-
ed at the Dzhelepov Laboratory of Nuclear Problems. This
programme is being carried out together with other re-
search institutes of the Czech Republic, Poland, Romania,
Slovakia and Russia.

T_sl

According to the established school format, all the
attendees were encouraged to participate in the discus-
sions and exchanges of views. The scientific programme
of the school would not have been complete without the
evening exercise sessions. Under the guidance of the top
experts (S.Bilenky, B. Kayser and A. Smirnov), the school
listeners had the opportunity to solve various interesting
problems in neutrino physics, which were related to the
neutrino oscillation mechanism, MSW effect on mixing
parameters in matter, and Majorana nature of massive neu-
trinos, reaching the level often beyond regular textbooks.
On the last day, within a special session, 40 participants in-
troduced the posters on their research work and answered
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JlaGoparopust nHGOPMAIIMOHHBIX TEXHOJIOTHH, 15 HOAOPSL.
VY49acTHUKH CeMHUHApa-TPEHHHTa « APXUTEKTYPHI U TEXHOJIOTUH
Intel 1715t BBICOKOTIPOM3BOAMTEILHBIX BHIYUCICHUN 1 3a/1a4
MalrHHOro/TTyookoro ooyuenus (ML/DL)»

their mates’ questions afterwards. As before, these materi-
als will be published in a special edition by JINR in Dubna
in 2020.

The pleasant atmosphere of the school was comple-
mented by the picturesque scenery of the resort of Sinaia,
also known as “Pearl of the Carpathians”. It is a famous
tourist attraction, not far from the geographical centre of
Romania, near the historical border between the princi-
palities of Transylvania and Wallachia, within walking
distance of Peles Castle, one of the World Heritage Sites.
It was the day off, when the school listeners had two full-
day trips to choose from. The first one brought them to the
Rasnov Fortress and Bran Castle (the latter is famous for
its Dracula legends). The second one let them go hiking in
Bucegi Mountains up to 2000 meters above sea level. The
rich social programme was concluded by a farewell dinner
with traditional Romanian food, live music and dance.

There was a lot of positive feedback from the school
participants due to the quality of lectures, beautiful loca-
tion and thought-out arrangements, as well as a sympa-
thetic atmosphere that promotes the development of sci-
entific and cultural ties. According to participants, the VIII
Pontecorvo Neutrino Physics School was a great success.

EI

The Laboratory of Information Technologies, 15 November.
The participants of the training seminar “Intel Architectures
and Technologies for High-Performance Computing and
Machine/Deep Learning (ML/DL) Tasks”

More information about the Pontecorvo School can be
found at http://pontecorvosch.jinr.ru and http://theor.jinr.
ru/~neutrino19. The Pontecorvo Schools remain one of
the key cornerstones of the scientific and educational phi-
losophy at JINR.

On 15 November, a training seminar for students of
Dubna State University and JINR employees on the topic
“Intel Architectures and Technologies for High-Perfor-
mance Computing and Machine/Deep Learning
(ML/DL) Tasks” was held at the Laboratory of Informa-
tion Technologies of JINR. The seminar was organized
by the LIT Group for Heterogeneous Computing and the
Intel and RSC companies. At the opening of the seminar,
D.Podgainy (LIT, JINR), I. Odintsov (RSC) and O. Strel-
tsova (LIT, JINR) greeted the participants. The seminar
comprised two parts, i.e., lectures and practical classes
in the form of training. The lecture by A.Stadnik (LIT,
JINR/“Videointellect”) was devoted to computer vision,
namely, the analysis of video and images using neural net-
works.

In his lecture, D. Sivkov (Intel) briefly talked about
Intel projects and dwelt upon the tools of machine and
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HO OCTaHOBWJICA Ha MHCTPYMEHTApUH MAalIMHHOT'O U
r1yOOKOro 00y4eHMs Ha COBPEMEHHBIX apXUTEKTYpax
Intel, B yactHOCTH Ha pemenusix Intel aist 3amau uc-
KyCCTBEHHOT'O MHTEJUIEKTa. B nexkuum ObLTH Takke
OCBEIIECHBl HOBEHINNE KOMIIBIOTEPHBIE TEXHOIOTHH
U apXUTEKTYPbI, CIIOCOOHBIC YCKOPUTH BBIUMCICHUS
B HECKOJBKO pa3. Ocoboe BHHMaHHE OBLTO YIEIeHO
wratpopmam Intel® Xeon® Scalable 2-ro moxoneHus
(Cascade Lake), obmagareneM KOTOPBIX CTad Cymep-
koMIbtoTep «[oBOpyH».

[Tocne nHTEpECHBIX M COAEPIKATENBHBIX JICKIHN
ObuTH TIpOBe/IeHBI ABa TpeHHHTA. [IepBBIN TpeHHHT
ObUT TIOCBSIIIEH NPUMEHEHHIO HEHPOHHBIX CeTel C
Intel® optimized DL Frameworks u kBaHTH3aIMX LTSI
int8. YuyacTHUKM ceMHHapa Ha COOCTBEHHOM OIIBITE
yOemuich B TOM, YTO 32 CyUeT int8 MOXKHO MOBBICUTH
IIPOM3BOUTEILHOCTh CUCTEMBI B 4 pasza. Bropeim
OBUI pacrpe/eTICHHBIN TPEHUHT HEHPOHHBIX CeTel Ha
wiaropmax ¢ Intel® Xeon® Scalable 2-ro mokoe-
Husl. Bee pacueTsl B paMKax MPakTHYECKUX 3aHSTHIH
MIPOBOJIMIIMCH Ha BBIYUCIHUTENBHBIX Y3J1aX CylepKOM-
nbrorepa «['oBopyH».

18 pekabpsi, DESY. Camomy 60MbLIOMY yCKOPHUTEb-
HoMy ueHTpy [epmannn DESY (Deutsches Elektronen-
Synchrotron) nicrniosiHnnocs 60 neT.

Victopusi DESY Havanace 18 nekabpsi 1959 r. ¢ noarnu-
caHMsi KOHTpaKTa B aMHMHHCTpaLmK ropoaa ['ambypra. O1o
HMCTOpPHS YCTIEXOB, MeKAyHapPOOHbIX MCCIIENOBaHWH M CO3aa-
HHs1 Hay4yHoro ueHTpa B ['epmannun! 3a npowenune 60 net
dyHOameHTasbHble HccenoBaHys nposoasTcss B DESY Ha
rowaake [ambypr-Bapendensa, a B 1991 r. 6bu1a OTKpbI-
Ta BTOpas ruiowanaka B LlorteHe. 3a atn 60 et DESY cran
MHMPOBBIM JIMAEPOM B YCKOPHTENbHBIX TEXHOJIOTHSIX, CTPYK-
TYPHBIX MCCJIENOBaHMSX, PH3HKE YacTHL M (PH3HMKEe acTpo-
yacTtul. B Teyenne 60 net B DESY 6buin paspaboTtaHbl nn-
OHEPCKHE TEXHOJIOTMH, KOTOpbIE MCIIOJIb3YIOTCS YYEHBIMU
BO BCEM MMpe MJIsI PasBHTHS CBOMX mMcciienoBanmni. Cpenm
MPOYMX OOCTHKEHHMI 3[eCh OblJT OTKPBIT [JIOOH M OMpeaere-
Ha CTPYKTypa prnbOoCOM.

«Cenyac 3TO BOMpoC OOJBIMX HOCTHKEHHI Halle-
ro BpeMeHn, — roeopuT paupektop DESY npodeccop
[.Jowmw. — MbI co3garnn Liejioe HOBO€E [MOKOJIEHHME HCCJIENo-
BaTeJ/IbCKMX NMPUOOPOB B BHUE TaK Ha3blBAEMbIX PEHTI€HOB-
CKHX J1a3epoB. OHH MO3BOJISIIOT MPOBOANTL pyHOaMeHTaslb-
HbIE MCCJIENOBaHMs B MEAMLMHE M pa3paboTKe MaTepralios,
KOTOpbIE€ MOMOTYyT CPOPMHpPOBaTb MHP 3aBTpaLIHHX M3bl-
ckanunri». B DESY ecTb yHMKaJbHble YCJIOBHMSI [OJisi 3TOrO:
coyeTaHme pagralroHHbix ncToyHnKkoB PETRA IIl, FLASH wn
European XFEL o3Ha4aeT, 4TO y4yeHble BO BCEM MHPE MOTYT
MPOBOANTL SKCIEPUMEHTbI, HCIIOJIb3Ysl BbICOKOMHTEHCHB-
Hble peHTreHoBckHe sy4dn. Kpome toro, DESY npepnaraer

deep learning on Intel modern architectures, in par-
ticular, Intel solutions for artificial intelligence tasks.
Novel computer technologies and architectures that
can accelerate calculations several times were also
highlighted in the lecture. Particular attention was
paid to the 2nd generation Intel® Xeon® Scalable
platforms (Cascade Lake), which the “Govorun” su-
percomputer has.

After interesting lectures, two training sessions
were held. The first one was dedicated to the use of neu-
ral networks with Intel® optimized DL Frameworks
and quantization for int§8. The seminar participants
experienced on their own that due to int§ one could
increase the system performance by 4 times. The
distributed neural network training on the platforms
with 2nd generation Intel® Xeon® Scalable was the
second. All calculations within practical classes were
carried out on the computing nodes of the “Govorun”
supercomputer.

18 December, DESY. Germany’s largest acceler-
ator centre DESY (Deutsches Elektronen-Synchrotron)
turned 60.

The story of DESY began on 18 December 1959 with
the signing of a contract in Hamburg’s town hall. It is a sto-
ry of success, for global research and for Germany as a
science hub! For the past 60 years, fundamental research
has been carried out at DESY in Hamburg-Bahrenfeld —
which was joined in 1991 by a second DESY site in Zeuthen.
In those 60 years, DESY has become a world leader in ac-
celerator technology, structure research, particle physics
and astroparticle physics. During these 60 years, DESY has
developed pioneering technologies, which have been used
by scientists from all over the world to make outstanding ad-
vances. Among other things, the gluon was discovered and
the structure of ribosomes was determined at DESY.

“It is now a question of the big challenges of our times,”
says DESY’s Director Professor Helmut Dosch. “We have
developed a new generation of research tools in the form of
so-called X-ray lasers. These afford fundamental insights in
medicine and in materials engineering, for example, which
will help shape the world of tomorrow.” DESY offers unique
conditions for this: the combination of the radiation sources
PETRA 1ll, FLASH and European XFEL means that interna-
tional scientists can carry out experiments using high-in-
tensity X-rays. In addition to this, DESY offers structure

EI




CTPYKTYPHBIM MCCJIENOBaTENSIM M GM3HECY BCEro MHpa
YHHMKasbHbIA «Habop» B pOpME HOMOJIHUTENIbHBIX Me-
TOHOB [Jisi MPOM3BOACTBa, 06pabOTKH M M3y4YeHHsi 06-
pa3LoB HaHOMaTepwasnoB. Btopas mnowanka DESY B
LlofiTeHe Tak:Ke MMeeT MeKAyHapOOHYIO HM3BECTHOCTb
KaK pa3BHBAIOLMHCS LIEHTP MepefoBbIX TEXHOJIOTHH B
dun3KKe acTpoyacTyLl. DTO OfMH M3 CaMbIX OOJBLIMX MH-
CTHUTYTOB B DETHOHE.

HakariniviBasi OrbIT NpOLIEUIMX WECTH OECATHIIETHH,
DESY npekpacHO crpaBfsieTCsi C MMPOBbIMH 3aavdaMH
6yaywero passuThsi. «Mbl 0ObeOvHAEM MAapTHEPOB Ha-
LIMOHAJTbHBIX M MEXKAYHaPOAHBIX MCCIIEAOBaHHWH M co3aa-
€M HeoOXOOMMbIE YCIIOBHSI [J1si NHHOBALIMH B TAKHMX BaK-
HbIX 06/1acTsIX, Kak obecriedyeHne SHEpruen, MearLFHa 1
HOBble TexXHoJiornn», — ropoput ['enbmyT How. Camblie
rocJsiegHNe MprMepbl 3TOM paboTbl — VIHHOBALMIOHHbIH
ueHTp ans npoektoB DESY wm LleHTp peHTreHoBCKHX
nccnenosanni M HaHoHaykn CXNS, rpe B uncrne npo-
4YMX MCCIIeNOBaHMi ByayT CO3OaBaTbCsi HOBbIE MaTepH-
anbl ¢ 2021 r. Oba 3paHKs cernyac HaxofsTCsl B CTaJMH
CTPOWTEJIbCTBA Ha Muiowagke B [amOypre M HOJKHBI
CcTaTb LIEHTPOM HOBOI'O Hay4HOro pavioHa Hayd4Hbif1 ro-
pon BapeHndenba. Yepes HeCcKONMbKO JIET MCCIIEAOBaHMS
Ton-kiacca B DESY B coTpynHnyecTBe ¢ bakynbTeTamm
€CTeCTBEHHbIX Hayk [[ambyprckoro yHnBepcureTta OyayT
npeacTaBsaTh GOJbLION MHTepec Iyisi GrM3Heca n obie-
cTBa.

OAVDKECT
DIGEST

16 nekabpsi, AntoH, Hbio-Vlopk. Ha pensitmeuct-
CKOM KoJsnanfepe Tsixkenbix noHoB RHIC amepukaHcko-
ro MuHrcTepcTBa 3HepreTrky B HaumoHansHon nabo-
paTtoprn BpykxeriBeHa (BNL) Ha npoTsizkeHnn qBaALaTH
JIET NCCJIEAYIOTCS CTOJIKHOBEHHS YacCTHLI.

B nepson nonoBrnHe 2020 r. y4yaCcTHMKHM KoOJIa-
6opaunn STAR Ha RHIC npopomskat cobupatbh hgaH-
Hbleé OT MHJUIMOHOB CTOJIKHOBEHHWH, KOTOpble OymyT
MPONCXOANTb B LIEHTpe AETEKTopa 4YacTHL pa3smMepom
¢ pom. ['naBHoOM uLenbio 3Toro ceaHca Ha RHIC sBns-
€TCsl N3y4eHHe MOAPOOHOCTEN TOro, Kak «yCTOH Cyr»
M3 YacTHL, CyLleCTBOBaBLIMKM cpa3y rnocse Borbioro
B3pblBa M H3BECTHbIM KaK KBapK-IJIIOOHHAs Miasma,
repelles B MPOTOHbI M HEUTPOHbI, KOTOPbIE COCTaBJIs-
IOT OCHOBHYIO 4YacCTb BMAMMOWM MaTEPHUM B CErOfHSILIHEM
mupe. CorniacHo rjiaHam yctaHoBka OypneT paboTaTb A0
2024 r., 3aTeM ee BBIKJIIOYAT Ha HECKOJIbKO JIET [Jisi OC-
HalleHHs] HOBbIM OBOPYHIOBaAHHEM.

B HacTosiiee BpeMsi MHMHHCTEPCTBO 3HEPreTHKHU
CIIA Beibpano HauvoHaneHylo nabopaTophio Bpyk-
xevBeHa B wraTte Hbio-Vlopk B KauecTBe mecTa CTpou-
TeNbCTBA HOBOM YCTAHOBKM — 3JIEKTPOH-HMOHHOIO
KRornarnaepa. Ha ycraHoBke 6ymeT maydaTbCsi CHITbHOE
B3aVIMOJENCTBYIE M BHYTPEHHEE CTPOEHHE MPOTOHOB MU
HENTPOHOB, a MepBble SKCMEPHMEHTbI JOTIXKHBI HA4aTbCs
B 2029 mnn 2030 r.

[lo maTepnanam canTa interactions.org
m http://nplus1.ru/2020/

researchers and businesses from all over the world a
unique “toolbox” in the form of supplementary meth-
ods for manufacturing, processing and examining na-
no-samples and nanomaterials. DESY’s second site in
Zeuthen is also an international magnet as a growing
centre of excellence in astroparticle physics. Zeuthen
operates the only accelerator in Brandenburg and is one
of the largest scientific institutions in the region.

Building upon six decades of experience, DESY
is excellently placed to tackle the global challenges of
the future: “We bring together strong national and in-
ternational research partners, and create the necessary
conditions for innovation in important areas such as
energy supply, medicine and new technologies,” says
Helmut Dosch. The most recent examples of this are the
Innovation Centre for DESY start-ups and the Centre for
X-Ray and Nanoscience (CXNS), which among other
things will be developing new materials from 2021 on-
wards. Both buildings are currently under construction
at the Hamburg DESY campus, which is in fact to be-
come the germ cell for a new science district, known as
Science City Bahrenfeld. In just a few years’ time, top-
class DESY research carried out there in collaboration
with the natural science faculties at Hamburg University
will be providing a powerful stimulus for business and
society.

EI

16 December, Upton, NY. The 20th year of par-
ticle collisions is underway at the Relativistic Heavy lon
Collider (RHIC), a d.S. Department of Energy Office
of Science user facility for nuclear physics research at
Brookhaven National Laboratory. The particle smash-
ups will continue over a range of collision energies
through the first half of 2020, with members of RHIC’s
STAR collaboration collecting data from millions of col-
lisions that take place at the centre of their house-sized
particle detector.

The main goal of this RHIC run is to explore details
of how the hot, dense soup of particles that existed just
after the Big Bang — known as quark—gluon plasma —
transitioned into the protons and neutrons that make up
the bulk of visible matter in today’s world.

According to the plans, this facility will operate until
2024; then it will be switched off for several years for
new equipment to be installed.

The U.S. Department of Energy chose the National
Laboratory in Brookhaven, state New York, as a place
of construction of a new facility — the Electron-lon
Collider. Strong interactions and inner structure of pro-
tons and neutrons will be studied at it, and first experi-
ments are scheduled for 2029 or 2030.

See more in www.interactions.org
and http://nplus1.ru/2020/
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O Kamanuna H. 3., Kanauna C.I1., Maxapos O. A., Knu- Blokhintsev Universal Library / Compiled: I. E. Leono-

xooyesa H.A. KoMmIUIeKCHasi OIIEHKA JKOJIOTUYECKO-
ro cocrosiHust Haykorpana JlyOna: Mounorpadus. —
Hyona: OUU, 2019. — 168 c.: us. wi. — bubauorp.:
c.157-168.

Kamanina 1. Z., Kaplina S. P, Makarov O. A., Klikodu-
eva N.A. Complex Evaluation of Ecological Condition
of the Science City of Dubna: A Monograph. — Dubna:
JINR, 2019. — 168 p.: col. ill. — Bibliogr.: p. 157-168.

O New Trends in High-Energy Physics: Proceedings

of the International Conference, Odessa, May 12-18,
2019 / Ed.: L.Jenkovszky // Ukrainian Journal of
Physics. — V.64, No.7, 8. — P.539-783. — Bibliogr.:
end of papers. — The present issue is dedicated to the
110th anniversary of M. M. Bogolyubov.

O Paanobuonorndeckue OCHOBBI JyUeBOM Teparmum: 3-s

Poccutickas koH(pepeHINsA ¢ MEX/TyHAPOIHBIM YIaCTH-
em, [ly6na, 17-18 oxtsa6ps 2019 r.: Marepuaisl KoH-
¢depenm. — [y6ma: OUAU, 2019. — 176 c. —
(OMsAM; 1119-2019-47). — bubmuorp. B KOHIE TOK-
JaJ10B.

Radiobiological Basis of Radiation Therapy: The 3rd
Russian Conference with International Participation,
Dubna, October 17—-18,2019: Proceedings of the Confe-
rence. — Dubna: JINR, 2019. — 176 p. — (JINR; D19-
2019-47). — Bibliogr.: end of reports.

O Vuusepcanphas Gubmuoreka um. 1. W.Brnoxuninesa /

Coct.:  W.E.JleonoBuu;  Pen.:  I.JI.Bapnenra,
E.M.Monuanos, b. M. Crapuenko. — Jlyona: OUSIU,
2019. — 214, [1] c.: un. — Coaepx. MarepHalibl exe-
HenelbHuKa «JlyOHa: Hayka, COAPYKECTBO, IPOrPece)
U JIpyTUX JyOHEHCKHX I'a3er.
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vich; Eds.: G. L. Vardenga, E. M. Molchanov, B. M. Star-
chenko. — Dubna: JINR, 2019. — 214, [1] p.: ill. —
Contains materials of the weekly “Dubna: Science,
Cooperation, Progress” and other Dubna newspapers.

O Axanemuk [ U. Bynkep u ero MHCTUTYT sinepHOU (u-

3ukn Cnbupckoro otaenenust Axagemnu Hayk CCCP /
I'm. pen. A.H.Cxkpunckuii; aBr.-coct.: I.H.Kynumna-
HoB, II.B.JloraueB, WU.H.Memxos, B.B.Ilerpos,
A.H.Cxpunckuii. — Hoocubupck: USD, 2019. —
215 c.: uB. ni.

Academician G.I. Budker and His Institute of Nuclear
Physics of the Siberian Branch of the USSR Academy of
Sciences / Chief Ed.: A.N. Skrinsky; Authors-Compil.:
G.N.Kulipanov, P.V.Logachev, 1. N. Meshkov,
V.V.Petrov, A.N.Skrinsky. — Novosibirsk: INP,
2019. — 215 p.: col. ill.

O Relativistic Nuclear Physics: From Hundreds of MeV to

TeV: Proceedings of the 14th International Workshop,
Stara Lesna, Slovak Republic, May 27 — June 1,
2019. — Dubna: JINR, 2019. — 205 p.: ill. — (JINR;
E1,2-2019-50). — Bibliogr.: end of papers.

0 The Nanoradian Precision Laser Inclinometer / Eds.:

J.Budagov, B. Di Girolamo, M.Lyablin. — Dubna:
JINR, 2019. V.2. — Dubna: JINR, 2019. — 131, [1]
p.: ill. — (JINR; 2019-56). — Bibliogr.: end of papers.

O Lynxo-Cumnuxog B. M. Ctuxu no3auux jer. — JyOna:

OousAun, 2019. — 204 c.
Tsupko-Sitnikov V. M. Poems of Later Years. — Dubna:
JINR, 2019. — 204 p.
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