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NabopaTopusi TeopeTuyeckomn pusnkm
umMm. H.H. Boronto6oBa

[IpumeHeHre MHUKPOCKONIMYECKUX HAEH sIepHOU
(bU3KMKHA K MaKpOCKOMMYCCKUM 3BE3IHBIM CHCTEMaM II10-
3BOJISIET M3y4YaTh JBOIIOIUIO TECHBIX JBOMHBIX 3BE31 IO
KOOpJIMHATE MAacCOBOM acuMMeETpuu (IepeHoca Macchl).
B 3aBucuMOCTHM OT BHYTpPEHHEHl CTPYKTYphl COCTaBJIs-
IOIIMX 3BE3/l, HAuallbHOM MacCOBOM acHMMETpPHUHU, IOJI-
HOW MacChl U OpPOUTAIBLHOTO YIIIOBOI'O MOMEHTa CHUCTEMaA
TECHBIX JIBOMHBIX 3BE3/I MOXKET CYIIECTBOBAaTh B CHMMeE-
TPUYHOW KOH(MUTYpalUU WM CIMBAThCS B OJHY 3BE3IY.
AHANM3UPYIOTCS OTpaHUYCHUSI Ha POPMUPOBAHUE yCTOM-
YHUBBIX CUMMCTPUYHBIX ﬂBOﬁHLIX 3BE3/.

Sargsyan V.V., Lenske H., Adamian G. G., Antonenko N.V. //
Intern. J. Mod. Phys. E. 2018. V.27. P. 1850063.

[IpennoxxeH MexaHU3M, TO3BOJISIONIAN ITPEO0JICTh
M3BECTHYIO TUXOTOMUIO MEK/TY TOITOKUBYIIEH CITHHOBOM
nossipu3anyedl u ObICTPBIM TIEPEeBOPOTOM CIIMHA B 33/1aH-
HBIIf MOMEHT BpeMeHH. PaccMarpuBaeTcst cicTeMa aToOMOB
WM MOJIEKYJ, B3aUMOJCHCTBYIOIIMX Yepe3 MarHUTHBIE
JUIOJbHBIe cuibl. llpenmnonaraercs, 4TO KOMITOHEHTHI
CHCTEMBI 00J1aaf0T BHYTPEHHEH CTPYKTYpPOii, ITO3BOJISIO-
el TeHepupoBaTh NMEPEMEHHBIN KBaapaTH4HbINA 3(heKrT
3eeMaHa, XapaKTEPUCTUKAMH KOTOPOTO MOXHO 3(dek-
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TUBHO YMNPaBISTh IyTEM KBa3MPE30HAHCHOIO OJEBaHMUSI.
PaccmarpuBaetcs oOpaser, MOJCOCANHCHHBIN K AIEKTPH-
YECKOM IIeTTH, Co3/aromeil mone oopaTHOH CBA3H, JEHCTBY-
[0lllee Ha CIUHBL. BKiroyass ¥ BBIKIIIOYAs NEPEMEHHBIN
KBaJpaTH4YHbIN 3P dekT 3eeMana, MOXKHO Pealn30BhIBATh
MEPEBOPOTHI CIIMHOB C JKEJIA€MbIM BPEMEHEM 3aJICPIKKH.
IIpennaraemass TeXHMKa pEryJupOBaHUs MEPEBOPOTOB
CIIIHA MOJKET OBITh MCIIOJIb30BaHa B KBAHTOBOW 00paboT-
K€ MH(POPMALIUK U CIIUHTPOHHUKE.

Yukalov V. 1., Yukalova E. P. Regulating Spin Reversal in Di-
polar Systems by the Quadratic Zeeman Effect / Phys. Rev. B.
2018. V.98. P.144438.

HUccnenosana muorouactudnass SU(2|1) cynepcum-
METpHYHas KBAaHTOBas MEXaHUKA C JOMOJHHUTEIbHBIMH
MOJYAMHAMUYECKUMH CIIMHOBBIMHU CTEICHSIMHU CBOOOJIBI.
B wactHoctn, mana N =4 cymepcuMMmeTpu3anus KBaH-
ToBoi cnmHOBOM U(2) wmomenn Kanmomkepo—Mosepa
C BHYTPEHHHM MAacCOBBIM MapaMeTpOM, MOSBIISIOIIAMCS
W3 IEHTPAIFHOTO pacIIUpeHus cymepanreopsr Su(2|1).
[onnas cucrema pomyckaer SU(2|1) koBapuanTHOE pas-
JeJIeHHe Ha CEKTOp LIEHTpa Macc U (pakTop Mo ITOMY CEK-
TOpy. BBIBeeHBI SIBHBIC BBIPRKEHUS U1 KIACCHYSCKHX
n kBaHToBBIX SU(2|1) reneparopoB B 00OHMX CEKTOpax,
a TakXKe JUIs MOJIHOM cucTeMbl. OnpeesieHbl COOTBETCTBY-

Bogoliubov Laboratory of Theoretical Physics

By applying the microscopic nuclear physics ideas to
macroscopic stellar systems, the evolution of the compact
di-stars in mass asymmetry (transfer) coordinate is stud-
ied. Depending on the internal structure of constituent
stars, the initial mass asymmetry, total mass, and orbital
angular momentum, the close di-star system can either ex-
ist in symmetric configuration or fuse into mono-star. The
limitations for the formation of stable symmetric binary

stars are analyzed.
Sargsyan V. V., Lenske H., Adamian G. G., Antonenko N. V. //
Intern. J. Mod. Phys. E. 2018. V.27. P. 1850063.

A mechanism is proposed suggesting the resolution
of the dichotomy of long-lived spin polarization storage
versus fast spin reversal at the required time. A system of
atoms or molecules is considered interacting through mag-
netic dipolar forces. The constituents are assumed to pos-
sess internal structure allowing for the generation of the
alternating-current quadratic Zeeman effect, whose char-
acteristics can be efficiently regulated by quasiresonant
dressing. The sample is connected to an electric circuit
producing a feedback field acting on spins. By switching

on and off the alternating-current quadratic Zeeman effect,
it is possible to realize spin reversals with a required delay
time. The suggested technique of regulated spin reversal
can be used in quantum information processing and spin-
tronics.

Yukalov V. 1., Yukalova E. P. Regulating Spin Reversal in Di-
polar Systems by the Quadratic Zeeman Effect / Phys. Rev. B.
2018. V.98. P. 144438.

SU(2|1) supersymmetric multi-particle quantum me-
chanics with additional semi-dynamical spin degrees
of freedom is considered. In particular, an N =4 super-
symmetrization of the quantum U(2) spin Calogero-Moser
model is provided, with an intrinsic mass parameter com-
ing from the centrally extended superalgebra su(2|1). The
full system admits an SU(2|1) covariant separation into the
center-of-mass sector and the quotient. Explicit expres-
sions for the classical and quantum SU(2|1) generators in
both sectors as well as for the total system are derived, and
the relevant energy spectra, degeneracies, and the sets of

physical states are determined.
Fedoruk S., Ivanov E., Lechtenfeld O., Sidorov S. // J. High
Energy Phys. 2018. V. 1804. P.043; arXiv:1801.00206 [hep-th].
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IOIHE YHEPTeTHYSCKHE CIICKTPbI, BBIPOXKICHHS 1 HAOOPEI
(U3MUECKUX COCTOSTHUH.

Fedoruk S., Ivanov E., Lechtenfeld O., Sidorov S. // J. High
Energy Phys. 2018. V.1804. P.043; arXiv:1801.00206 [hep-th].

JNabopaTtopus ssigepHbIX Npobrem
nm. B.T.OQxenenoBa

Baiikanbckuil HEUTPUHHBIN TEIECKOII IBSETCS OHUM
13 TpeX KPyMHEHIINX B MUpE ¥ KpynHeHmM B CeBepHOM
MTONYIIApUH TEJIECKOMIOM 110 3(h(EeKTHBHON IIIOMATN U
o0beMy Uil HAOMIONEHMsI MPUPOIHBIX ITOTOKOB HEHTPH-
Ho [1]. B Hactosimee Bpemst ycranoBka Baikal-GVD co-
CTOMT U3 864 ONTUYECKUX MOIYyJIeH, PacloIOKEHHBIX
Ha 24 BepTHKAJIbHBIX T'MPISHIAX (8 THUPISHA B KaXIOM
KJlacrepe, Bcero 3 kiacrepa) Ha niryoune ot 750 no 1250
MeTpoB. DdhexTHBHBII 00beM TITyOOKOBOAHOTO JETEK-
Topa GVD-2018 mms peructpanuu KackKaaHBIX COOBITHIH
cocrasmseT 0,16 kKM, 4TO MO3BOJIAET PETUCTPUPOBATH MO-
TOK acTPO(YU3MIECKUX HEHTPHUHO CBEPXBBICOKUX SHEPIHH,
COM3MEPUMBIN C TOTOKOM, 3apETUCTPUPOBAHHBIM B dKCIIe-
pumente IceCube. IIpoBoamics aHanmu3 AaHHBIX, HAaKO-
mieHHbIX B Tedenue 2016-2017 rr. bout nonyueH npenen
Ha TMOTOK HEHTPUHO OT COOBITHSI IPAaBUTALMOHHON BOJIHBI
GW170817 [2].
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1. Avrorin A.D. et al. (Baikal Collab.). Baikal-GVD —
Neutrino Telescope of the Next Generation // Bull. Russ. Acad.
Sci. 2018 (in press).

2. Avrorin A.D. et al. (Baikal Collab.). Search for High-En-
ergy Neutrinos from GW170817 with Baikal-GVD Neutrino
Telescope // Pis’ma v ZhETF. 2018. V.108(12). P.803-804.

[penu3uonnsiit nazepusiit nHKIHHOMETp (ITJIN) —
HE UMEIONNH aHAIOTOB MPHOOP, CACTABIINN BO3MOKHBIM
PETUCTPALINIO YIIIOBBIX KOJI€OaHUI 3eMHOH ITOBEPXHOCTH.
B nacrosmee Bpems pa3paboTaHHBIE W H3TOTOBJIECHHBIE
B OUAU npodeccronanpabie [TJIM mpoxomsT KoMITIEKC-
nele ucnbitanust B LIEPH (LBeiinapust) u B ['apHuiickoit
reodpusnueckoir obcepBaropun (Apmenus). Ha ycra-
HoBieHHOM B ToHHene [[EPH mpodeccumonamsrom ITJIN
B nepuoasl MUHUMYMa (= 50 Hpag) MHKpOCeHCMHYECKO-
TO MHKa 3apEeTUCTPUPOBAHA MUHMMAaJIbHAS CIEKTPaIbHAs
IUIOTHOCTh KoyeOanuii 2,4 - 101 pa/tl/l”ul/2 B oOmactu
gactoT 0,01-4 T’y [1]. MccnenoBano BIMSIHUE YITIOBBIX
KoJeOaHMI TTOBEPXHOCTH 3eMIIM Ha TPOCTPAHCTBEHHOE
pacxoxJieHne (POKyCOB ITy4KOB YaCTHIL KOJUIakiepa B 30He
UX CTOJKHOBEHHUS. YCTAaHOBJIEHO, YTO TaKHWE CMEIICHUS
MOTYT OBITh BEChbMa 3HAYMTEIbHBI B KOJUIAMAEpax THIIA
CLIC ¢ nyuHOM 30HBI TOATOTOBKH ITyYKa HECKOJIBKO KHU-
JomeTpoB [2].

Dzhelepov Laboratory of Nuclear Problems

The Baikal neutrino telescope is one of the three
world’s largest operating detectors in terms of effective
volume and effective area for natural neutrino flux obser-
vation and is the largest in the Northern Hemisphere [1].
Now the Baikal-GVD detector consists of 864 optical
modules assembled on 24 vertical strings (8 strings in each
cluster, 3 clusters in total) distributed from 750 to 1250 me-
ters depth. The deep underwater detector GVD-2018 has
an effective volume of about 0.16 km? for cascade registra-
tion, which provides the ability to look into astrophysical
neutrino flux of ultra-high energy detected in the IceCube
experiment. The analysis of 2016-2017 experimental data
also proceeded this year. Limit on the neutrino flux from
the event GW 170817 was obtained.

1. Avrorin A.D. et al. (Baikal Collab.). Baikal-GVD —
Neutrino Telescope of the Next Generation // Bull. Russ. Acad.
Sci. 2018 (in press).

2. Avrorin A.D. et al. (Baikal Collab.). Search for High-En-
ergy Neutrinos from GW170817 with Baikal-GVD Neutrino
Telescope // Pis’ma v ZhETF. 2018. V. 108(12). P.803—-804.

The Precision Laser Inclinometer (PLI) is a unique in-
strument that made possible registration of angular oscilla-
tions of the Earth’s surface. Nowadays, professional PLIs
developed and manufactured by JINR are commissioned
at CERN (Switzerland) and at the Garni Geophysical
Observatory (Armenia) for the complex testing of the
instrument. During the minimal oscillations (= 50 nrad)
microseismic peak period, a minimal spectral density of
oscillations of 2.4 - 107! rad/Hz!? in the frequency range
of 0.01-4 Hz has been recorded by the professional PLI
installed in CERN tunnel [1]. The effect of angular oscilla-
tions of the Earth’s surface on the spatial divergence of the
focuses of collider’s beams in the collision area has been
investigated. It was found that such displacements can be
quite significant in colliders of the CLIC type with a beam
preparation zone length of several kilometers [2].

1. Azaryan N. et al. The Minimization of the Long Term
Noises of the 24 Bits ADC for the Precision Laser Inclinometer //
JINR Preprint P13-2018-47. Dubna, 2018.

2. Azaryan N., Budagov J. et al. Colliding Beams Focus
Displacement Caused by Seismic Events // Part. Nucl. (sub-
mitted).
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1. Azapsn H.C. u Op. MuHHMHU3aIMsA AOITOBPEMEHHBIX
myMoB 24-6utHeix ALIl 1s Openu3HoHHOTO J1a3epHOTO
narimHOMetpa. [Ipenpuat OUSIU P13-2018-47. ly6na, 2018.

2. Azaryan N., Budagov J. et al. Colliding Beams Focus
Displacement Caused by Seismic Events // Part. Nucl. (sub-
mitted).

[TpoBenens! ucciienoBaHMs 110 MOUCKY paciaioB 0o-
3ona Xurrca CM Ha bb-kBapkoByro mapy mpu accorrua-
TUBHOM pokaeHnn ¢ W- wim Z-6030HaMHu Ha JIETEKTOpe
ATLAS. TIpoanann3upoBaHHBIC JaHHBIC, COOTBETCTBYIO-
e 79,8 $6~! uuTerpanbHOll cBETMMOCTH, GbLIM MOIY-
YeHBbI B NPOTOH-TIIPOTOHHBIX COYAApPEHUSIX TPH IHEPIUU
B cucreme IeHTtpa Macc 13 T»B na Bombmom aapos-
HoM koynainepe (Run 2). Jlmst 6030ona Xurrca ¢ Maccoi
125 T'»B 0b110 00HAPY)KEHO MPEBBIIICHNE HAOIMIOTaeMBIX
COOBITHI HAJ| OKUJAEMbIMH (DOHOBBIMU COOBITHUSIMH CO
3HAYUMOCTBIO 4,9 CTaHJapTHBIX OTKJIOHEHHS, YTO CpaB-
HUMO CO 3HAUYUMOCTHIO 4,3 CTaHJAPTHBIX OTKIOHEHWS,
npeacka3anHoil B pamkax CM. OObequHEHHE ¢ pe3yib-
TaraMH MOWCKA B JPYI'MX IpoLeccax POXICHUs 0030Ha
Xwurrca ¢ pacmagoM Ha bb-kBapkoByr mapy Ha OCHOBE
naHHbix 3a 2016-2017 rr. yBemMUMBAeT MpPEBBIICHUE
HAOMIOMaeMBIX COOBITMH HaJ OKHUAAeMBIMH (OHOBBIMHU
COOBITHAMM 10 3HAYMMOCTH 5,4 CTaHAAPTHBIX OTKIJIOHE-
HUSI, 9YTO CPAaBHUMO CO 3HAYMMOCTBIO 5,5 CTaHIapTHBIX
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OTKIIOHEHWSI, TIpeNicka3aHHoi B pamkax CM. JlaHHEIH pe-
3yNBTAT MOATBEPKAACT HAIIMYKE paciiasoB 0030Ha Xurrca
Ha bb-kBapkoByro mapy. i3MepeHHOE OTHOLICHHE CCUCHUSI
paccMaTpuBaeMbIX MPOLIECCOB POXKIACHUS K INpeCcKa3aH-
Homy p=1,01+0,12 (crar.) J_rgig (cuct.). M3mepennoe
MIPEBBIIICHUE HAOIIONMAaEeMbIX COOBITHH HaJ 0XKHMIAEMBIMH
(hOHOBBIMU COOBITHSAMU B KaHaJIe aCCOL[MATHBHOTO POXK/Ie-
HUSI TOJIBKO C BEKTOPHBIM OO30HOM COOTBETCTBYET 3HAUH-
MOCTH 5,3 CTaHIApTHBIX OTKIOHEHHS, YTO CPAaBHUMO CO
3HaYUMOCThIO 4,8 CTaHIApTHBIX OTKJIOHEHHS, MpPEAcKa-
3aHHON B pamkax CM.

ATLAS Collab. Observation of H — bb Decays and VH Pro-

duction with the ATLAS Detector // Phys. Lett. B. 2018. V. 786.
P.59-86.

JlabopaTopusa agepHbIX peakuumn
nm. I H. PnepoBa

IHosry4eH nepBblil My40K
Ha (padpHKe CBEPXTHAKeJIbIX 3JIeMEHTOB

26 nexadbps 2018 . B JISIP OUSM nomyyen nepBbli
MYYOK YCKOPEHHBIX TSDKEIbIX HOHOB Ha IHKIOTPOHE
J11-280.

3amymieH HOBBIH YCKOPUTEIbh — HOBasi 0a30Basi IKC-
nepuMeHTanpHas yctranoBka OUSIUN. 3amepiieH oquH U3
BOXHEHIINX ATAllOB 3aIllycka IEepBOW B Mupe (adpuKu

A search for the decay of the Standard Model Higgs
boson into a bb pair when produced in association with
a W or Z boson is performed with the ATLAS detector.
The data, corresponding to an integrated luminosity of
79.8 fb~! were collected in proton—proton collisions during
Run 2 of the Large Hadron Collider at a centre-of-mass
energy of 13 TeV. For a Higgs boson mass of 125 GeV,
an excess of events over the expected background from
other Standard Model processes is found with an observed
(expected) significance of 4.9 (4.3) standard deviations.
A combination with the results from other searches in
Run 1 and in Run 2 for the Higgs boson in the bb decay
mode is performed, which yields an observed (expected)
significance of 5.4 (5.5) standard deviations, thus pro-
viding direct observation of the Higgs boson decay into
b quarks. The ratio of the measured event yield for a Higgs
boson decaying into bb to the Standard Model expecta-
tion is =101 0.12(stat.) *37° (syst.). Additionally,
a combination of Run 2 results searching for the Higgs
boson produced in association with a vector boson yields
an observed (expected) significance of 5.3 (4.8) standard
deviations.

ATLAS Collab. Observation of H — bb Decays and VH Pro-
duction with the ATLAS Detector // Phys. Lett. B. 2018. V. 786.
P.59-86.

Flerov Laboratory of Nuclear Reactions

The Factory of Superheavy Elements
produced the first beam

On 26 December 2018, the first beam of accelerated
heavy ions was produced at the DC-280 cyclotron at the
JINR Flerov Laboratory of Nuclear Reactions.

A new accelerator, a new basic experimental facility
of JINR, was launched. One of the most important stages
of the launch of the world’s first Factory of Superheavy
Elements (SHE Factory) was accomplished. The project
intensities of accelerated ions of the new cyclotron are an
order of magnitude higher than those achieved previous-
ly in the world leading nuclear physics centres. This will
ensure maintaining of the Institute’s leading position in
one of the most important areas of modern nuclear phys-
ics — synthesis and study of properties of new superheavy
elements of the Mendeleev Periodic Table. This event is
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CBEPXTSDKEIBIX 3JIeMEHTOB. [IpoeKTHBIE MHTEHCHBHOCTH
YCKOPEHHBIX HOHOB HOBOTO LIUKJIOTPOHA Ha MOPSOK Ipe-
BOCXOJAT TOCTUTHYTHIC HAa CETOAHS B BEIYIIUX MHUPOBBIX
SITEPHO-(PU3UYECKUX TICHTPaX, 4To obecreuyut MHCTUTYTY
COXpaHEHHUE JIUUPYIOMIMX MO3UIUN B OJTHOM U3 BayKHEU-
VX HAMpaBICHUH COBPEMEHHOHN SACpHON (GU3UKH —
CUHTE3€ M U3yUEHUU CBONCTB HOBBIX CBEPXTSKEIIX dJIe-
MeHTOoB [lepronnueckoii Tabmuis! J. . Menneneesa. 310
COOBITHE SIBISICTCS W SIPKUM IOKa3aTesieM CIIOCOOHOCTH
OUAU pemrath camble aMOUITHO3HBIC 331a49H.

3a nocnenuue 20 ner B OMSIM Obuin OTKPBITHI NS TH
HOBBIX CBEPXTSDKEIIBIX AIIEMEHTOB, 3aBEPIIAIOIINX CEMIb-
Mot mepuon Ttadnuubl J[. M. MeHneneeBa, ¢ HOMepaMu
114 (dneposuii), 115 (mockoBuii), 116 (nmBepmopuii),
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117 (tenneccun) u 118 (oranecon). CHHTE3 HOBBIX 3JIe-
meHToB 119 u 120 — nepBbIX 2JI€MEHTOB BOCBMOIO Iie-
puona Ttabnumbl 3memeHToB J[. M. MenneneeBa u Oymet
SIBJISITBCSL OJTHOM M3 KIIIOUEBBIX 33/1a4 PaOpUKH.

IlepBoIii 3xcniepuMeHT Ha ycTaHoBke MABP

B nexabpe B JISIP cocrosuicst mepBBIid SKCIEPUMEHT
Ha TMyYKe TSHKETBIX HOHOB yckoputens Y-400 ¢ mcmonb-
30BaHHEM HOBOTO MAarHHUTHOTO CIIEKTPOMETPA BBICOKOTO
paspemenus (ycranoBku MABP).

CriekTpoMeTp 00afaeT yHHKaJIbHBIMH XapaKTepH-
CTUKaMH, KOTOPBIC MO3BOJIAOT NPOBOAUTL UCCICAOBAHUSA
AACPHBIX peaKHI/Iﬁ ({0) CTa6I/IJ'H)HBIMI/I " paaIrOaKTUBHBIMH

JlaGoparopus sinepHbIX peakuuit um. I. H. ®neposa. [lyner ynpasnaenus nukinorponom J11-280

The Flerov Laboratory of Nuclear Reactions. The DC-280 cyclotron control room

also a bright indicator of the JINR ability to solve the most
ambitious tasks.

For the past 20 years, five new superheavy elements
have been discovered at JINR that concluded the 7th period
of the Periodic Table: 114 (flerovium), 115 (moscovium),
116 (livermorium), 117 (tennessine), and 118 (oganesson).
Synthesis of new elements 119 and 120, which are the first
elements of the 8th period of the Periodic Table, will be
one of the key objectives of the Factory.

The first experiment at the MAVR facility

In December, the first experiment was carried out at
the heavy ion beam of the U-400 accelerator with the use
of the high-resolution magnetic spectrometer (the MAVR
facility) at the Flerov Laboratory of Nuclear Reactions.

The spectrometer has unique characteristics that al-
low studying nuclear reactions with stable and radioactive
beams. During the first run at the accelerator beam, char-
acteristics of the spectrometer were measured: its effec-
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my4kamu. Bo Bpemst mepBoro ceaHca Ha ITy4Ke YCKOPHTEIS
OBIIM M3MEPEHbI XapaKTePHCTHKU CIIEKTPOMETpa — €ro
3¢ PEKTHBHOCTD, pa3peuieHrne MO WMITYIbCY, MO3HUIINOH-
Hasl YyBCTBHTEIBHOCTD, KOA(DGHULIMEHT OYUCTKU MPOIYK-
TOB PEaKIX¥ OT IIEPBUYHOIO Mydka. Bece aTn mapamerpsl
COOTBETCTBOBAJIHM PACUCTHBIM 3HAYCHHUSIM U TIO3BOJIHIIH U3-
MEPHTb XapaKTEPUCTUKH MPOIYKTOB PEAKIIMHU C BEICOKUM
pasperieHneM 1 3(p(eKTHBHOCTHIO B ITUPOKOM JHAana3oHe
YIJIOB, B TOM YHCIIE 110 yriIoM 0° II0 OTHOLICHHMIO K Iyd-
Ky. B mepBoM skcniepumeHTe OblTa HCCileIOBaHA PeaKIus
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¢ myukom '80, mosBossomas METONOM HENOCTAIOIINX
MacC HU3MEpUTh DHEPreTUYECKHH CHEKTP 3K30THYECKOTO
aapa '°C (cocTouT U3 Tpex anb(ha-4acTHIl U BOSMOKHOTO
rajio U3 YeThIpeX HEHTPOHOB) U TEM CaMBIM CJIeJIaTh BBIBO-
I O eT0 CTpyKType. HaydHast mporpaMma S5KCeprMEHTOB
Ha ycranoBke MABP o6cyxxnanace Ha MexayHapOTHOM
cumrospyme 1o sk3otuueckuM saapam (EXON’2018),
KOTOPBIH MpoxXoani B ceHTsiope. CIeKTpoMeTp co3aaBa-
Csl B COTPYJHMYECTBE C HAyYHBIMU LIEHTPaMH ApMEHHH,
Bbonrapun, Beetnama, [Tonbmu, Yexun, unngaaauu.

JlaGoparopus simepubIx peakuuii um. [ H. dneposa. MarHUTHBIN CIIEKTPOMETP BBICOKOTO paspernenus (ycranoBka MABP)

The Flerov Laboratory of Nuclear Reactions. The high-resolution magnetic spectrometer (the MAVR facility)

tiveness, the impulse resolution, peak sensing, and the pu-
rification coefficient of reaction products from the primary
beam. All these parameters corresponded to the estimated
values and made it possible to measure the characteristics
of reaction products with high resolution and efficiency
at a wide range of angles, including that at an angle of
0° with respect to the beam. In the first experiment, a re-
action with the 80 beam was studied, which allows one
to measure the energy spectrum of the exotic '°C nucleus
(consisting of three alpha particles and a possible halo of
four neutrons) using the method of missing masses and
thus to draw conclusions about its structure. The scientific
programme of MAVR was discussed at the International
Symposium on Exotic Nuclei (EXON 2018) that was held
in September. The spectrometer was developed in coop-
eration with scientific centres of Armenia, Bulgaria, the
Czech Republic, Finland, Poland, and Vietnam.

Frank Laboratory of Neutron Physics

A feasibility study has been performed at the reso-
nance neutron source IREN of FLNP for determining the
content of palladium in the engine elements of the “Proton”
rocket. The problem arose after the “Proton” accident in
2015, which was caused by the use of low-quality solder
containing palladium. There is a need for nondestructive
analysis of the engines in order to determine if they con-
tain palladium. The neutron resonance analysis method in
principle allows solving such problems. The method is es-
pecially sensitive to the elements like palladium, for which
the resonance neutron capture cross section is sufficiently
large. We used two samples (engine components) of ap-
proximately the same weight (about 60 g), provided by the
Roscosmos corporation, one of them containing palladi-
um, the other without palladium, and a standard sample of
pure palladium (5 g). The experiment was performed at the
resonance neutron source IREN of FLNP using the mul-
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JNTabopaTtopusi HeMTPOHHOMU (PU3UKM
um. U. M. PpaHka

Ha wucrounuke pe3oHaHcHbx HelTpoHoB WPEH
B JIH® npoBeneH 3KCHEPUMEHT MO H3YUYEHHUIO BO3MOXK-
HOCTH ONpEACTICHUS COEpKaHNs Maula sl B 2JeMEHTax
nBurarenei paxersl-Hocutenst «lIpoton». Takas 3amaua
BO3HHUKNIA mocne aBapuu «lIporona» B 2015 r., mpuuu-
HOM KOTOPOHM OKa3aJIoCh MCHOJIb30BAHHE HEKAUE€CTBEHHO-
TO TNpHIOs, coaeprKamiero namuianuii. Heooxomumo ObLIO
[IPOBECTH HEPA3PYILLAIOLIMI aHAIU3 JABUraTelel ¢ 1eJIbIo
OIIpe/ieiICHNs] HAJIWYMS B HUX NMaJUTaaus. 3aJa4d TaKoro
pozia MO3BOJISIET PElIaTh METOA HEHTPOHHOTO pE30HaHC-
HOTO aHanu3a. MeTox ABIseTcs J0CTATOYHO YyBCTBUTEINb-
HBIM KaK pa3 K 2JICMCHTaM THUIIa Najliaaus, I KOTOPbIX
PE30HAHCHOE CEYEHUE 3axBaTa HEHUTPOHOB JOBOJIBHO
6onbioe. B pabote ucmosnb3oBairck aBa odpasma (diie-
MEHTBI JIBUTATEIs) PUOIM3UTENFHO OAMHAKOBOM Macchl
(oxomo 60 r), mpenocraBneHHbie PockocMocoM, — OnuH
cofepKaluil Mmaianuii, Ipyroi 0e3 mayutagus, a TakKe

CTaHJApTHBIN 00pa3en U3 YUCTOro MayuIaus Maccoi 5 T.
OKCHEepuMEeHT ObUT TOCTaBJIeH HAa MCTOYHHWKE PE30HAHC-
HbIX HelWTpoHOB MPEH ¢ ucnosnbp3zoBaHueM MHOIOAETEK-
TOpHOU cuctembl «Pomarika», cocrosimend u3 24 CIuH-
tuisatopoB Ha ocHoBe Nal(T1). B pesynbrare nuamepenus
OBLITO TPOIEMOHCTPUPOBAHO HATMUUE XapaKTEPHBIX Pe30-
HAHCOB B 00pasiie, coaepKalieM najutaauii (CM. pUCYHOK).
Macca oOHapyxeHHOTO majuiaaus cocrasisier (99 + 7) mr
Ha ypoBHE Macchl obpasia 60 1. Takum 06pa3oM, 4yBCTBU-
TENLHOCTh METO/Ia COCTABJISIET ~2 MI/T.

[Inanupyercsa [anpHeWlee YCOBEPLIEHCTBOBAHUE
JJaHHOW METOAMKH, YTO IPUBENET K YBEIWYCHUIO UyB-
CTBUTEIBHOCTH METO/a M TO3BOJHUT HCCIIENOBaTh Ooinee
MacCUBHBIE 00pa3llbl, UMEIOIUE CIOKHBIA AJIEMEHTHBIN
COCTaB.

Grozdanov D. N., Fedorov N.A., Aliev F. A., Bystritsky V.M.,
Kopatch Yu.N., Ruskov I.N., Sedyshev P.V., Skoy V.R., Shve-
tsov V.N., Baraev A.V., Kologov A.V. Elemental Analysis of
Engine Parts of the Proton Rocket Carrier with Resonance
Neutrons // Phys. Part. Nucl. Lett. 2018. V.15. P.537; doi.
org/10.1134/S1547477118050102.
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Left: the test samples (engine components); number “1” marks the sample containing palladium.
Right: fragments of the TOF spectra for the test samples and for the sample of pure Pd

tidetector system “Romashka” consisting of 24 Nal(Tl)
scintillators. The results of the measurement demonstrat-
ed the presence of characteristic resonances in the sample
containing palladium (see figure). The weight of detected
palladium is (99 £ 7) mg for the 60 g sample. Thus, the
sensitivity of the method is about 2 mg/g.

Further improvement of the experimental conditions
will increase the sensitivity of this method, which will al-
low performing elemental prompt-gamma resonance neu-
tron capture analysis of bigger samples and more complex
substances.

Grozdanov D.N., Fedorov N. A, Aliev F.A., Bystritsky V.M.,
Kopatch Yu.N., Ruskov I.N., Sedyshev P.V., Skoy V.R., Shve-
tsov V.N., Baraev A.V., Kologov A.V. Elemental Analysis of
Engine Parts of the Proton Rocket Carrier with Resonance
Neutrons // Phys. Part. Nucl. Lett. 2018. V.15. P.537; doi.
org/10.1134/S1547477118050102.

Laboratory of Information Technologies

The problem of describing an N-level quantum sys-
tem in terms of the quasiprobability distributions is inves-
tigated. Following the statistical interpretation of quan-
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Na6opaTopusa MHPOPMaLMOHHbLIX TEXHOMOMUM

Uccnenyercs mpobnema omnucanusi N-ypoBHEBoOi
KBaHTOBOW CHCTEMbI B TEPMHUHAX KBa3UBCPOSITHOCTHBIX
pacripenerneHuii. B cooTBeTCTBMM €O CTaTHCTHYECKOW
HMHTEPIIpETAINeil KBAHTOBOW TEOPUU COCTOSIHUE KBAHTO-
BO-MEXaHUYECKOH CHCTEMbI OMPECISIeTCs] OMepaTropoM
IUIOTHOCTH P, 3aJalOUIMM KBaHTOBBIM CTaTUCTHYECKUN
aHcamOb  {Py, ¥, }, M Kaxjas HaOmonaemas BeJIWYH-
HA ACCOLMHMPYETCS C HEKHM PMUTOBBIM OIEPaTopoM A,
JICUCTBYIOIIIMM Ha THIILOEPTOBOM IpocTpaHcTBe H moO-
CPEACTBOM MaTE€MaTHYECKOTO OXKUIAHUS, E(A )=tr [A p].

AT THE LABORATORIES OF JINR

C apyroii CTOpOHBI, MAaTEMaTHYECKOE OXKUIAHNE (DYHKIINU
A(Q, p) Ha (a30BOM TPOCTPAHCTBE KIACCHUECKON MexXa-
HUYECKOW CHCTEMBI C 3aJlaHHON (pyHKIHMEH pacrpenere-
HUS BEPOSTHOCTEH p((Q, P) 3alUCHIBACTCS B BUIC CBEPTKU
E(A) = | dQA(qg, p)p(g, p). Otobpakenue Beiins—Buraepa
Mexay omneparopamu N-MepHOH KBaHTOBOH CHUCTEMBI H
KBa3MBEPOSTHOCTHBIMH paclpeeeHsiMi Buraepa Ha
COOTBETCTBYIOMIEM (ha30BOM IPOCTPAHCTBE YCTAHABIIHBA-
€T CBsI3b JAHHBIX KBAHTOBBIX U KIIACCHYCCKUX TPEICTaB-
neHuid HaOmromaeMeix. B pabore [1] m3ydaercs Bompoc
0 KJIacCU(HKAIMN KBa3UBEPOSITHOCTHBIX PacIpereICHU
Burnepa Ha (a30BOM NPOCTpaHCTBE, pPEaTU30BAHHOM

JlaGoparopust HelTponHo# Gu3nku um. 1. M. @panka, 1012 oxTs0ps.
MoHromnbckast Aeeramys B COCTaBe pyKoBoauTeaeli MoHaToMa U )KypHAJINCTOB Ha SKCKYPCHH B J1a0OpaTOpUH

The Frank Laboratory of Neutron Physics, 10—12 October. The Mongolian delegation including leaders of the Mongolian State
Company on Atomic Energy and journalists on an excursion in the laboratory

tum theory, the state of a quantum mechanical system is
determined by the density operator p, which defines the
quantum statistical ensemble {p,, y,}, and each observ-
able quantity is associated with a certain Hermitian opera-
tor A acting on the Hilbert space H by means of its mathe-
matical expectation, E(AA )=tr [AT p]. On the other hand, the
mathematical expectation of any function A(Q, p) on the
phase space of a classical mechanical system with a giv-
en probability distribution function can be written in the
form of convolution E(A) = ) dQA(g, p)p(d, p). The Weyl—
Wigner map between the operators of an N-dimensional
quantum system and the quasiprobability Wigner distri-
butions on the corresponding phase space establishes a

connection between the quantum and classical represen-
tations of the observables. In the paper [1], we study the
question of the classification of quasiprobability Wigner
distributions on the phase space, realized as a symplectic
flag manifold. The Wigner quasiprobability distribution is
constructed in the form of a dual convolution of the den-
sity matrix and the Stratonovich—Weil kernel [2]. We have
shown that the moduli space of the Stratonovich—Weyl
kernel is given by the intersection of the coadjoint orbit
space of the SU(N) group and the unit (N—2)-dimensional
sphere. The general approach is illustrated by a detailed
description of the module space of 2-, 3-, and 4-dimen-
sional systems.
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B BHJE CHMIUIEKTHYECKOTO (D1aroBoro MHOTroo0pasusi.
KBasuBeposiTHOCTHOE pacnpenenenue Burnepa crpourcs
B (hopme JryabHOM CBEPTKHM MaTPHIIbI IFIOTHOCTH U SiApa
CrparonoBnya—Beitns [2]. ITokazaHo, 9TO IPOCTPAHCTBO
Moaynelt snapa CrparoHoBuua—Belins 3amaercs mepece-
YEeHHEM IPOCTPAHCTBA OPOUT KONPUCOETUHEHHOTO -
crust rpymisl SU(N) u enuangnoii (N—2)-mepHoit che-
pul. OO MOAXO/ MILTIOCTPUPYETCS TTOIPOOHBIM OIHCa-
HHUEM MPOCTPAHCTBA MOAYJEH 2-, 3- U 4-MEPHBIX CUCTEM.

1. Abgaryan V., Khvedelidze A., Torosyan A. On the Fam-
ily of Wigner Functions for N-Level Quantum System // Zap.
Nauchn. Sem. POMI (to be published).

2. Khvedelidze A., Abgaryan V. On the Family of Wigner
Functions for N-Level Quantum System. https://arxiv.org/abs/
1708.05981.

B pamkax kommaboparuu ¢ JIT®, B coTpyaaudecTBe
¢ xoyuteramu u3 bonrapuu, CnoBakuu u Slnonun mnpose-
JICH YMCJICHHBIN aHan3 (pa30BOil AMHAMHKHU CTEKa JJIHH-
HBIX JDKO3e(DCOHOBCKMX IEPEXOJ0B C YIETOM HHIYKTHB-
HOW M €MKOCTHOW CBSI3M MEXKIY COCEIHHMH J1K03e()Cco-
HOBCKUMHU Tiepexojamu. M3ydeHo BIHsHHE TapaMeTpoB
MOJIEJN Ha CTPYKTYpY BOJIBT-aMIIEPHOM XapaKTEPUCTUKH,
MOIIHOCTh HW3JIYYCHUS U JUHAMUKY (IFOKCOHOB B OT-
JENBHBIX JKO3e(DCOHOBCKUX IEpexofax BHYTPH CTEKa.
[IpomeMOHCTPHUPOBAHO COCYIIECTBOBAHHE 3apsI0BON Oe-

AT THE LABORATORIES OF JINR

TYIICH BOJHBI C (DIFOKCOHHBIMH COCTOSTHHSIMH. Takoe co-
CTOSIHUE MOYKHO paccMaTpuBaTh KaKk HOBOE KOJUIEKTUBHOE
BO30YXK/ICHHC B CHCTEME CBSI3aHHBIX KO3C(COHOBCKHUX
nepexonoB. 1Toka3aHo, YTo HaONOIAEMOE KOJIEKTUBHOE
BO30Y’KICHUE MTPUBOIUT K YMCHBIIICHUIO MOIIIHOCTH HU3ITY-
YEHUS U3 CUCTEMBI.

Rahmonov . et al. Simulation of Collective Excitations in

Long Josephson Junction Stacks // EPJ Web Conf. 2018. V.173.
P.06011.

OnuceIBaeTCs HOBBIM aNTOPUTM PA3IOKEHUS Ha He-
MIPUBOANMBIC KOMIIOHEHTHI NIEPECTAaHOBOYHBIX IPEICTAB-
JIeHUI KOHEYHBIX TPYMI HaJ MOJIIMU HYJIEBOH XapakTe-
PHUCTHKH. ANTOPUTM OCHOBAaH Ha TOM, YTO KOMITOHEHTBI
WHBapUaHTHOIO CKAaJAPHOIO IPOU3BEACHUS B HHBapH-
AHTHBIX TIOAIPOCTpPAaHCTBAX ABJIAIOTCA  OII€paTopaMu
MIPOEKTUPOBAHMST B STH TIOAIPOCTPAHCTBA, YTO II03BO-
JSIET CBECTH MPOOJIEeMy K PEILCHHUI0 CHCTEM KBaJPaTHBIX
ypaBHEHHH. B HyleBoOl XapaKTepuCTUKE Mpe/I0KEHHbII
QJITOPUTM CYIIECTBEHHO IPEBOCXOIUT HanOosiee M3BECT-
HBIIl B BBIUHCIMTENILHON TEOPUM TPYyNIl alrOpUTM, Ha-
3piBaeMblil MeatAxe. Tekymiast peanu3anusi airopurMa
MO3BOJISIET PACILEIUISATh HPEICTAaBICHHUsT pa3MEpHOCTEH
JI0 COTEH ThIcsd. IIpuBOIATCS PE3ynbTaThl BHIYMCICHUIH
C TIOMOIIBIO 3TOW peanu3ayy Ui IpeCcTaBICHUN TPy

1. Abgaryan V., Khvedelidze A., Torosyan A. On the Fam-
ily of Wigner Functions for N-Level Quantum System // Zap.
Nauchn. Sem. POMI (to be published).

2. Khvedelidze A., Abgaryan V. On the Family of Wigner
Functions for N-Level Quantum System. https://arxiv.org/abs/
1708.05981.

In the framework of collaboration with BLTP, in coop-
eration with coauthors from Bulgaria, Slovakia and Japan,
numerical simulation of the phase dynamics of a stack of
long Josephson junctions has been carried out. Both in-
ductive and capacitive couplings between Josephson junc-
tions have been taken into account in the calculations.
The I'V-curve, the dependence on the bias current of the
radiation power and dynamics of each JJ of the stack have
been investigated. The coexistence of the charge traveling
wave and fluxon states has been observed. This state can
be considered as a new collective excitation in the system
of coupled Josephson junctions. It has been shown that the
observed collective excitation leads to the decrease of ra-
diation power from the system.

Rahmonov I. et al. Simulation of Collective Excitations in
Long Josephson Junction Stacks // EPJ Web Conf. 2018. V.173.
P.06011.

A new algorithm is described for decomposition of
permutation representations of finite groups over fields of
characteristic zero into irreducible components. The al-
gorithm is based on the fact that the components of the
invariant inner product in invariant subspaces are opera-
tors of projection into these subspaces. This allows us to
reduce the problem to solving systems of quadratic equa-
tions. In the zero characteristic, the proposed algorithm
significantly exceeds the most well-known algorithm in
computational group theory, called MeatAxe. The current
implementation of the proposed algorithm allows us to
split representations of dimensions up to hundreds of thou-
sands. The results of computations using this implemen-
tation for representations of groups and their extensions
from all families and generations of sporadic simple finite
groups are presented.

Kornyak V.V. Algorithm for the Decomposition of Repre-
sentations of Finite Groups Using Invariant Projectors // Zap.
Nauchn. Sem. POMI. 2018. V.468. P.228-248.

Modern cosmic geodesy, as well as precise space-
craft observation, uses complicated calculations which
include smoothing and averaging over time and thus does
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U UX pacIIMpPEHUI U3 BCEX CEMEICTB U MOKOJIEHUH criopa-
JAYECKUX MPOCTHIX KOHEYHBIX TPYIII.
Kopuax B.B. ANTopuTM pasiOXeHHS MPEACTaBICHUN

KOHEYHBIX I'PYIII C IOMOIIBIO0 HHBAPUAHTHBIX IPOSKTOPOB // 3ar.
Hayd. cemuHapos [IOMMU. 2018. T.468. C.228-248.

B coBpeMeHHOI KOCMHUYECKOH Ie0[Ie3Uu, TaK ke Kak
1 TIPY NPEIM3MOHHOM HAOIOCHUN KOCMUYECKHX arra-
paToB, UCIOJIB3YIOTCS BBIYUCICHHS, KOTOPbIE BKIIOYAIOT
CINIQ)KUBAHUE M YCPEIHEHNE MO0 BPEMEHH M, TaKUM 00pa-
30M, HE MIPEAOCTABIAIOT TOUHOH HH(OPMALINHI O MTHOBEH-
HBIX MIPOCTPAHCTBEHHO-BPEMEHHBIX KOOpPANHATAX KOCMU-
YEeCKHX 00BEKTOB. MeX Iy TeM HMEroTCsl pU3uIecKue ap-
TYMEHTBI, TOBOPSAIINE O TOM, YTO 3Ta HHPOPMALIUS MOXKET

AT THE LABORATORIES OF JINR

OBITH HEZOCTYITHON B IPUHITHIIC. SIBHBIN IpUMED €T TeO-
pust KBaHTOBOTO IpocTpancTBa CHaiinepa. [Toqo6HO TOMYy,
kak FO.Buraep onpenenun ¢pusngeckne 9acTUIs B hop-
M€ HETPHUBOAMMBIX MPEICTABICHUN T'PYIIBI CHMMETPUH
IIPOCTPAHCTBa MHHKOBCKOTO, PacCMOTPUM B KadeCTBE
MecTa TpeObIBaHUS (PU3HUECKUX OOBEKTOB JIECHUTTEPOB-
CKOE HMITYJIbCHO-3HEPIeTHIECKOE TPOCTPaHCTBO. Toraa
reHeparopsl rpymmbsl ge CHTTepa MPHOOPETaroT CMBICI
(hm3nIecKrX HAOIIOMaeMbIX, ONMCHIBAIOMINX JaHHBIN (Hu-
3U4ecKuil 00BeKT. [1oTydeHBl COOTHOWICHHUS HEOmpesae-
JIEHHOCTEW JUI OZIHOBPEMEHHOTO HAOMIONEHHUS JIBYX pa3-
JMYHBIX IPOCTPAHCTBEHHBIX KOOPAMHAT 00BEKTA, a TAKKE
JUIsl TOYHOCTH CHHXPOHHOTO U3MEPEHHUS BPEMEHH U OJTHOH
U3 €ro MpOCTPAHCTBEHHBIX koopamHar. Hampumep, Heo-

JlaGoparopust HHOPMAITMOHHBIX TeXHOIOTHI. OTKpPBITHE CEMHUHapa

s cryneHToB POY um. I B. Ilnexanosa. Jlexumto «BreicokonpounsBoaurensHble Berauciaenns B OVSIN» autaer B. B. Kopenpkos

The Laboratory of Information Technologies. Opening of the seminar for students of the Plekhanov Russian University of Economics.
V.Korenkov delivers a lecture “High Performance Computing at JINR”

not furnish precise information about instantaneous space-
time coordinates of cosmic objects. Meanwhile, there are
general physical reasons saying that this information may
not be accessible in principle. An explicit example gives
us Snyder’s theory of quantum space. Just as E. Wigner
defined physical particles as irreducible representations of
Minkowski space group symmetry, let us consider de Sitter
energy-momentum space playing the role of physical ob-
jects’ residence. Then generators of de Sitter group obtain
meaning of physical observables describing a physical ob-
ject under consideration. Uncertainty relations for simul-
taneous observations of two different space coordinates

of an object and for a precision of synchronous measure-
ments of time and one of the object’s space coordinates
were obtained. For example, uncertainties of the Earth
center-of-mass coordinates lying in the plane perpendic-
ular to the axis of its daily rotation are 8.5 cm. Analogous
value for the Sun equals 1 km. Survey of data available to
the author and discussing this subject with some experts
did not reveal any disagreements between this conclusion
and cosmic bodies’ observations.

Kostenko B. F. On Application of the Snyder Theory to Mac-
roscopic Objects // Phys. Part. Nucl. 2018. V.49, No. 1. P. 7-8.
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MIPE/ICTIEHHOCTH KOOPJIUHAT IIEHTpa Macc 3eMJIH, Jiexa-
LIMX B IJIOCKOCTH, MEPIEHIUKYIISIPHON OCH €€ CYTOYHOTO
BpAIllEHHsI, COCTABIIOT 8,5 CM. AHAJIOTHYHAS BEIWYHHA
s Comana paBHa | kM. O030p TOCTYMHBIX aBTOpY Ha-
OJIFO/IaTeNbHBIX JIAHHBIX, a TaKKe O0O0CYKIACHHE TaHHOTO
BOIPOCA C HEKOTOPHIMHU DKCIIEPTAMU HE BBISIBUIM HUKAKHX
MIPOTUBOPEUHII 3TOr0 BBIBOAA C pe3yibraraMu Halirojie-
HHM KOCMHYECKHX 00BEKTOB.

Kostenko B. F. On Application of the Snyder Theory to Mac-
roscopic Objects // Phys. Part. Nucl. 2018. V.49, No. 1. P.7-8.

C 15 mo 16 Hosi6ps B JlaGoparopmu wuHGDOpMa-
OUOHHBIX TEeXHONOTWH anst 13 crymentoB 2—4-ro Kyp-
coB Poccuiickoro  SKOHOMHYECKOTO  YHUBEPCHUTETA
M. I B. TInexanoBa Obu1 mpoBeeH cemuHap «OOnagnbe
1 CYNEPKOMIIBIOTEPHBIE TEXHOJIOTUH B 3KOHOMHKe». -
pexrop JIUT B.B. KopeHbkoB NO3HaKOMWI CTYAEHTOB
C OCHOBHBIMH HaIlpaBICHUSAMH pPa0OTHl JabopaTopuw,
MIPOBET HKCKYPCHIO, B TOM HUHCIIE TIPOIEMOHCTPUPOBAI
uentper Tier-1 u Tier-2, cynmepkommbiorep «[0BOpyH»,
control room. 1. C.TleneBaHIOK MPOYUTAT IPAKTHICCKUI
kypc no Python. 1. A. ®uno3oBa mpoBena mpakTHYECKHEe
3aHATHA 110 6a3aM JaHHBIX. [IpenonaBarens yHuBEpCcUTETa
«dy6nay I1.11. CpraeB mpounTa JEKIHIO IO IPOTPaMMH-
POBaHMIO «AJTOPUTMBI U CTPYKTYpBI JaHHBIX». T.H.3an-
kuHa 1 E. M. MaxxutoBa NpoBeJId SIKCKYPCHUIO 110 TOPOY.

AT THE LABORATORIES OF JINR

Na6opatopus paguaunoHHom 6uonoruu

B JIPb OUSIN pa3paboraH NpUHIUIIHAIEHO HOBBIH
METO/ MOBBIIIECHUS OHostornyeckor 2pHeKTHBHOCTH ITyd-
KOB TIPOTOHOB MEMIIMHCKOTO Ha3HAYCHUsS! U TaMMa-Tepa-
MEBTUYECKUX YCTaHOBOK. Vcmonp30BaHMe MTy4KOB MPOTO-
HOB B KJIMHHKE JIy4€BOH TEpaluy paka 1o psity MpUYnH
SIBJISIETCSI OOJIee MPEAIOYTUTEIBHBIM 110 CPABHEHHUIO C 00-
JTy4E€HHEM Y-KBAaHTAaMH W DPEHTTCHOBCKUM H3IIy4CHHEM.
I'maBHOW MPUYMHON MCKIIOUUTENHFHOTO MHTEpECa CHElH-
QJINCTOB K MMPUMEHEHHIO MTPOTOHHBIX IIyYKOB B OHKOJIOTH-
YECKOHN MpaKTHKE SIBISIOTCS pa3iuyusl B PacHpeAeIeHUN
MOMIONICHHBIX 103 OOMydeHHs B Tele MALUEHTOB IpH
HCHOJIb30BAaHUM U3JIy4EHUH AIEKTPOMAarHUTHON U KOpITy-
CKYJSIPHOW TpUpoabl. Bricokas KOHGOPMHOCTE 1030BOTO
pacripeieseHust 0 OTHOILICHHUIO K 00y4aeMoil MUIICHHU 1
OoNbII0H BBIXOJ JieTaneil — AByHUTEBBIX pa3pbiBoB JTHK
TIO3BOJISTIOT pacCMaTpUBaTh ATOT TUIT OOTyUeHHS KaK BECh-
Ma IMepCIeKTUBHBINA B TEpaIlMK paka, 0COOCHHO IpH Jieue-
HUU PAIMALIMOHHO YCTOMUYMBBIX OITYXOJIEH.

[pennoxennsiit B JIPB MeTon no3BossieT npuoIn3uTh
6monorndeckyto 3pPeKTHBHOCTH MPOTOHHOTO OOIyIEHUS
K 3¢ dexTuBHOCTH 00IydeHnst HoHaMu yriepona. [Toxgxon
OCHOBaH Ha IPUMEHEHNN O(HUIMHAIBHOTO Ipernapara —
1-B-D-apabunodypanozmiurosuna (Apall), ncrons3sye-
MOT'O B OHKOJIOTHUECKOH MPaKTHUKE TPH JIEUEHUN PAKOBBIX

The seminar “Cloud and Supercomputer Technologies
in Economy” was held from 15 to 16 November at the
Laboratory of Information Technologies. The seminar
was attended by 13 second to fourth year students from
the Plekhanov Russian University of Economics. LIT
Director V.Korenkov introduced the students to the activ-
ities of LIT and gave them a tour of the laboratory. Tier 1
and Tier 2 centres, the “Govorun” supercomputer, and the
control room were shown to the participants. I. Pelevanyuk
gave a practical course of Python. I.Filozova led practi-
cal classes on Databases. P.Sychev from Dubna State
University gave a lecture on programming “Algorithms
and Data Structures”. T.Zaikina and E.Mazhitova orga-
nized a city tour.

Laboratory of Radiation Biology

At JINR’ Laboratory of Radiation Biology (LRB),
a fundamentally new technique of increasing the biolog-
ical effectiveness of medical proton beams and y-therapy
facilities has been developed. In the radiation therapy of
cancer, proton beams are preferable to y- and X-ray expo-
sure for a number of reasons. The main cause of special-

N | 10

ists’ extreme interest in using proton beams in oncologi-
cal practice is the difference between the electromagnetic
and corpuscular radiations concerning the absorbed dose
distribution in the patient’s body. The dose distribution’s
high conformity to the irradiated target and the high yield
of lethals — DNA double-strand breaks (DSBs) — allow
this type of radiation to be considered very promising for
cancer therapy, especially for the treatment of radiation-re-
sistant tumors.

The LRB’s technique allows increasing the biologi-
cal effectiveness of proton exposure to that of carbon ion
exposure. The approach is based on the application of
the officinal preparation 1-B-D-arabinofuranosylcytosine
(AraC), which is used in oncological practice for the treat-
ment of hematopoietic system cancer (acute and chronic
leukemia). It has been established that when the prepara-
tion is introduced before human cell exposure to ionizing
radiation (accelerated protons, y rays), DNA single-strand
breaks (SSBs) are transformed into DSBs. As is known,
the number of SSBs is 50-100 times higher than that of
DSBs per unit exposure dose. The high yield of such se-
vere — lethal — lesions achieved in the presence of a ra-
diomodifier underlies the high biological effectiveness of
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3a007IeBaHNT KPOBETBOPHOW CHCTEMBI (OCTPBIX WU XPO-
HUYECKUX JICHKO30B). YCTaHOBIECHO, YTO IMPU BBEICHUHU
npenapara rnepe;| o0Jay4eHHeM KJIETOK YelloBeKa HOHHU3HU-
PYIOIIMMHU H3JTy4eHHSIMU (TIPOTOHAMH, Y-KBaHTaMHM) TPO-
HUCXOANT TpaHchopManms OTHOHHTEBHIX pa3pbiBoB JJHK
B JIByHUTEBBIC pa3pbiBbl. Ha equHuUIy 110361 0OIydeHUs
KOJINYECTBO OIHOHHMTEBBIX paspbiBoB JIHK, kak msBect-
HO, B 50—100 pa3 Gosblile 10 CPaBHEHHIO C IBYHUTEBBIMH
pa3pbiBaMy. BONBIIOH BBIXO TAKHUX TSKENBIX JIETATBHBIX
TTOBPEK/ICHUH B YCIIOBHSX BIIMSIHUS pasnoMoauduKaTopa
00yCIIOBIMBAET BBICOKYIO OHMOJIOTMYECKyI0 S(P(EKTHB-
HOCTh MPOTOHHOTO OOJyUYCHHMS, CPaBHUMYIO 10 3(dek-
THUBHOCTH C OOTy4eHHEM yCKOPEHHBIMH HOHAMH yTIepoia
(cM. pHUCYHOK).

[TpumeneHne npeI0KEHHOTO 0IX0/1a, 00ecnedrnBa-
IOIIEro CYIIECTBEHHOE IMOBBIIICHUE OMOJIOrMYecKol -
(DEeKTUBHOCTH MYyYKOB MPOTOHOB, 3HAUYUTENBHO COMMXKaeT
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00JTaCTH UCTIOIE30BaHUS IPOTOHHBIX U YIIICPOIHBIX YCKO-
puTenen s TepaneBTUUYEeCKUX Lelei.

Kpacasun E.A., bopeiiko A.B., 3aonenpsmney M.I,
Unvuna E.B., Koxcuna P.A., Kysvmuna E.A., Kyauxosa E. A.,
Cmupnosa E. B., Tumowenko I H., Tuynyux C. U., Yaycoe B. H.
Brusane wunrnburtopo cuntesa JHK nHa Ouomormueckyro

3¢ PEKTUBHOCT MyYKa MPOTOHOB B MOAM(PHINPOBAHHOM ITHKE
Bporra. [Ipenpuat OUSU P19-2018-48. Iy6Ha, 2018.

Y4yebHO-Hay4YHbIN LeHTpP

Yuebnnrii npouecc. B 2018 . k OMSN O npu-
KpemieHsl 28 couckatenet u3 benmopyccun, I'pysum,
Kazaxcrana, Mouromuu, Poccun, CIIA u VYkpauHb:
K JISIP — 8 uenosek, JIHO — 6, JISIII — 6, JIGBD —
6, JIT® — 2. Haubomplliee 4ncio couckarenen, 16 ge-
JIOBEK, BBIOpaNM Hay4HbIH Mpoduib «DU3MKa aTOMHOTO

W300paxkeHus.  MHAMBUIYATbHBIX
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accelerated protons, which can be compared with that of
accelerated carbon ions.

The proposed approach provides a significant increase
in the biological effectiveness of proton beams, thereby
bringing the areas of the therapeutic use of proton and car-
bon ion accelerators much closer to each other.

Krasavin E.A., Boreyko A.V., Chausov V.N., llyina E.V,,
Kozhina R.A., Kulikova E.A., Kuzmina E.A., Smirnova E.V,,
Timoshenko G.N., Tiunchik S. 1., Zadnepryanets M. G. The Influ-
ence of DNA Synthesis Inhibitors on the Biological Effective-
ness of a Modified Bragg Peak Proton Beam. JINR Preprint
P19-2018-48. Dubna, 2018.

University Centre

Education. In 2018, twenty-cight degree-seekers
from Belarus, Georgia, Kazakhstan, Mongolia, Russia,
Ukraine, and the USA were assigned to JINR: FLNR —
8 people, FLNP — 6, DLNP — 6, VBLHEP — 6,
BLTP — 2. The majority of the degree-seckers (16 peo-
ple) chose the specialty “Physics of Atomic Nuclei and
Elementary Particles”. The system of assignment to JINR
allows young researchers of the Institute to prepare their
PhD theses without mastering the doctoral programme.

In 2018, seven JINR staff members successfully
passed their PhD exam in the selected specialty at MIPT.
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A7pa ¥ IEMEHTapHBIX YacTHI. CucTeMa MPUKPETIICHUS
k OMSIN no3BosIsieT MOJIOABIM COTPYTHUKAM MOATOTOBUTH
JCCepTalliy Ha COMCKAaHWE YYCHOW CTENEeHM KaHIHara
HayK Oe3 OCBOGHHUSI NPOrpamMM MOATOTOBKH B acIHpaH-
Type.

B 2018 . 7 corpynuukos OVSIU ycnemHo caany kaH-
NUIATCKUI dK3aMeH 1o cnernuaibHoct B MOTU.

B 2018/2019 yue6HOM romy cTymeHTam 0a30BOH Ka-
¢denpsl GyHAaMEHTAIBHBIX U MPHUKIIATHBIX TpodieM (u-
3uku Mukpomupa MOTH npepnaraercs DpocayllaTh
21 JeKIMOHHBIN 00pa30BaTENbHBIN KypC, I CTYICHTOB
6azoBeix Kadenp MI'Y (xadempbl Qu3mKH 31eMeEHTap-
HBIX YacTUIl ¥ Kadeapbl HeUTpOoHOrpadun) MOAroTOBIIE-
HO 23 Kypca, Ui CTYACHTOB 0a30BBIX Kadeap rocymap-
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CTBeHHOTO yHHBepcuteTa «Jlyona» — 89 kypcos. C mpo-
rpaMMaMH KypcOB MOXKHO O3HAKOMUTbcS Ha caiite YHI]
(uc.jinr.ru).

Hayuynas mkoJsa s yuurenei ¢pusuxku B HEPH.
C 4 o 11 nos6ps B EBpomneiickoll opraHu3aIiiy SAepHBIX
nccnenosannii (XKenesa) nmpoxomuna 11-s Hay4dHas 1Ikosa
IUTA yauTenen Gpu3nkn u3 rocygapcr-aineHoB OVAN.

Jlnst 24 npenionaBateneii u3 benopyccun, Poccun u
YKkpauHbl Obljla OpraHi30BaHa MporpamMMa, BKJIIOYaBINAs
JIEKIINH, YKCKYPCUX M BCTPEuH ¢ ydeHbIMH. COTpYyIHUKH
HEPH, OUSHN n apyrux poCCHIICKMX HAay4YHBIX OpraHH-
3anuii, padoratomue B LIEPH, npountanu o3HakoMuTeb-
HBIC JICKIIMH 110 (PU3UKE YacTHIl, KOCMOJIOTHH, pajnaly-

LIEPH (OKenesa), 4—11 Hos6pst. YuacTHuKH 11-1 HayqHOM IIKOJIBI JUIs yUUTeNeH GU3UKU U3 rocyaapcTB-wieHoB OVSAN

CERN (Geneva), 4-11 November. Participants of the 11th Scientific School for Physics Teachers from JINR Member States

In the 2018/2019 academic year, students of the
JINR-based Department of Fundamental and Applied
Problems in Microworld Physics at MIPT are offered
21 lecture courses; students of the JINR-based Department
of MSU (Department of Elementary Particle Physics and
Department of Neutronography), 23 lecture courses; stu-
dents of the JINR-based departments of Dubna State
University, 89 lecture courses. The programmes of the
courses are available at uc.jinr.ru.

Scientific School for Physics Teachers at CERN.
On 4-11 November, the 11th Scientific School for Physics
Teachers from the JINR Member States was held at the
European Organization for Nuclear Research (CERN,
Geneva).
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Twenty-four teachers from Belarus, Russia, and
Ukraine came to CERN to attend an intense one-week pro-
gramme that included lectures, excursions, and meetings
with scientists. The staff members of CERN, JINR and
other Russian scientific organizations who work at CERN
delivered lectures introducing the participants to particle
physics, cosmology, radiation biology, and computing.
The participants got acquainted with the scientific pro-
gramme and experimental facilities of the Large Hadron
Collider, as well as with the CERN Control Centre, the
SM18 facility for testing magnets at low temperatures, and
the Antimatter Factory. In addition, the teachers visited the
Microcosm Museum, the S’Cool Lab, and the Globe me-
dia centre.
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OHHOM OWONOTUM ¥ KOMITBIOTHHTY. YYaCTHUKH Yy3HAIN
0 Hay4YHOH NporpaMMme M SKCIIEPUMEHTAIBHBIX yCTaHOB-
kax bosbiioro agpoHHOro Koaiaepa, OCMOTPENH LIEHTP
ynpasnenus LHC, ucnsitarensHyto yctanoBky SM18 ais
TECTUPOBAHUSI MAPHUTOB IIPU HU3KHUX TeMIeparypax u da-
OpuKy aHTHMaTepHd, MOCETWIH My3eH «MHKpPOKOCM»,
yuebnyro dusndeckyro nadoparoputo S’Cool Lab u me-
TUHHEIA 1IeHTp «[Tmo0ycy.

®ectuBaabs NAUKA 0+ u npyrue meponpusiTus.
Ha VIII Beepoccuiickom decruBaie NAUKA 0+, mpo-
xomuBieM B Mockse 12-14 oxtsabps 2018 r., OUAU
Pa3MECTHII CBOM JKCIO3UIMU HA JABYX CAMBIX MPECTUXK-
HBIX IUIomankax — B DyHIaMeHTaJIbHOW OmOImoTeke
MI'Y u Okcnouenrpe Ha Kpachoit IIpecne. dectusans
NAUKA 0+ 6bu1 Briepssie nposeaeH B MI'Y B 2006 r.,
a B 2011 r. momyuun craryc Bcepoccuiickoro. Ha BeicTa-
BOYHOW dKcno3uiuu B DyHoaMeHTasbHOW OMOIHMOTEKE
MI'Y 6butn TipecTaBICHBI MaKeThI IEHCTBYIONUX U Oy-
nymux ycranoBok OUSIN: nerekropa MPD, nuxiotpona
V-400, TTyOOKOBOIHOTO HEHTPHHHOTO TEIIECKOIA, FC-
nojb3yeMoro B skcnepumente «baiikamy, ¥ HacTOSIIUI
ONTHYECKUHA MOJYJIb M3 ITOTO IKCIIEPUMEHTa, a TaKXKe
MaKeT MeIHMKO-TeXHHYeckoro komruiekca JISIIT OMSIUN.
B Dxcnonentpe corpynankn OVIAN oprannzoBamm mpo-
rpamMMy JUIS MIIQIIMX IIKOJILHUKOB, BKJIIOYABIIYIO Ma-
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CTCP-KJIACChI, JICKIHHU, OIBITHI U SKCIICPUMEHTBI 110 (1)1/131/1'
K€, XMMHUH U pOOOTOTEXHHKE.

BriepBeie B pecTrBae NIpUHUMAI ydacTue rocyaap-
CTBEHHBIH yHHBepcHuTeT «JlyOHa» ¢ mpoekToMm «Bpicmas
HMH)KEHEPHO-TEeXHUUYECKasl IIKOJa». YHHUBEPCUTET TaKKe
BIIEPBLIC CTaJl PETHOHAIBHON IJIOMAAKOH QecThBa-
st — Oonee 1000 rocreit nocetniu B [yone 20 oxrs-
Ops tutommanky dectusanss NAUKA 0+ «ABTOCTONIOM TIO
Tanaktuke».

4 nosiopss B TL «Mera-XuMKn» Ha TEeMaTH4YeCKOM
cregae «Hayka» corpynuuku OUAU npencrasisuim ma-
KCThI CYHICCTBYIOIINX U CTPOALIUXCA 0a30BBIX YCTaHOBOK
OUSN, 3HaKOMUIIK C HANIPABICHUSAMH HAYIHOW JIEATEIb-
Hocti MHctuTyTa, a Takke AEMOHCTpHpOBaIH (hU3M-
YEeCKHE OMBITHI. MeponpusaTHE MPOBOAMIOCH B PaMKax
npa3qHoBaHus JlHS HapOJHOTO €IMHCTBA, OPraHU30BaH-
Horo OOmiecTBEHHON manatoii MOCKOBCKOHM oOnactu co-
BMECTHO C [TIaBHBIM YIIPaBIEHHEM COLUAIBHBIX KOMMY-
HUKaui MockoBcKkoi oOnacTu.

ba3zoBasi kadenpa Kaszanckoro ¢enepajbHoro
yuuBepcutera B OUSAMN. 23 nHos0ps B Kazanu cocro-
smack BeTpeua mpencraButeneir OUSN co crynmenta-
mu Kazanckoro ¢enepanpHoro yauBepcutera (KOV).
Benymue corpynHuku MHCTUTYTa MO3HAKOMMIIM Cilylla-
Tenelt ¢ ucropmeit cozmarms OUSN, pacckazamm 06 oc-

Festival NAUKA 0+ and Other Events. At the VIII
All-Russian Science Festival NAUKA 0+ held in Moscow
on 12—14 October, JINR presented its exhibition stands at
two of the most prestigious sites — in the Fundamental
Library of Moscow State University and the Expocentre at
Krasnaya Presnya. The exhibition stand in the Fundamental
Library of MSU featured the models of the existing and fu-
ture JINR facilities, such as the MPD detector, the U-400
cyclotron, the deep-water neutrino telescope used in the
Baikal experiment (including a real optical module), and
the model of the Medical-Technical Complex of JINR
DLNP. In the Expocentre, the JINR staff members ran a
programme for younger school students, including mas-
ter classes, lectures, and experimental demonstrations in
physics, chemistry, and robotics.

For the first time Dubna State University (DSU) took
part in the Festival and presented the project “Dubna
School of Engineering”. Also, for the first time DSU be-
came the regional site of the Festival. On 20 October,
over 1000 guests visited the Dubna site of the Festival
NAUKA 0+ named “The Hitchhiker’s Guide to the
Galaxy”.

On 4 November, the shopping mall MEGA in Khimki
became the site where the JINR staff members exhibited
a theme stand featuring the models of the existing and fu-
ture JINR basic facilities, promoted information on the
fields of scientific research conducted at the Institute, and
demonstrated physics experiments. The event was held in
the framework of the celebration of the Day of National
Unity organized by the Public Chamber of the Moscow
Region together with the Main Department of Social
Communications of the Moscow Region.

JINR-Based Department of the Kazan Federal
University. On 23 November, the Kazan Federal Uni-
versity (KFU) welcomed the representatives of JINR
in Kazan. At the seminar, the leading specialists of the
Institute introduced KFU students to the history of JINR,
told them about the main fields of scientific research con-
ducted in its laboratories, as well as about the basic facili-
ties and flagship projects of the Institute.

The year 2017 marked the establishment of a Depart-
ment of Nuclear Materials Science intended to train poten-
tial staff members and conduct joint scientific research in
the field of fundamental, applied, and engineering science.
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HOBHBIX HAINpPABJICHUSIX HCCIICAOBAHUM, MPOBOJUMBIX B
nabopaTopusx, 0 0a30BBIX yCTaHOBKAaX W (hIarMaHCKUX
npoekrax MHcTutyTa.

B 2017 1. 8 KOV Obuta co3mnana xadenpa saepHo-pu-
3MYECKOr0 MarephalioBe/ICHHsl JUIsl MOATOTOBKH KaJpoB
U MIPOBEJICHUS] COBMECTHBIX HAYYHBIX UCCIICI0BAHUI B 00-
nacTi QyHIAMEHTAIbHBIX, TPUKIAIHBIX U HHKCHEPHBIX
HayK. B 3TOM y4e0HOM TO/y COCTOUTCS MEPBBIA BBITYCK
MarucTpoB Ka(eapol.

26-1 MexayHapoaHasi KocMHYecKasl OJIMMIINAaAa
mkoabHNKOB B KoposeBe. 26 okTia0ps B Haykorpaae
Kopones 3aBepmmnacs 26-1 MexayHapoaHass KOCMH-
Jeckas OJIMMIIMAAa IKOJBHUKOB. B 2018 1 ommmmmana
Obu1a mocBsinieHa 20-J1eTHIo 3aITycka pOCCHHCKOT0 MOTYJIs
«3aps» — nepBoro moayist MKC u 80-neTuro Haykorpaaa
Kopones. B neii npunsinu yuactue 115 uenosex u3 Poccun
u benopyccun, B ToM 4ncie yJampecs ¥ X HaCTaBHUKH
13 MEXIIKOJIBHOTO (pH3MKO-MaTeMaTHdeckoro (hakyibra-
tuBa npu YHII. Yuactauku u3 JyOHbI cranu mobeaure-
JSIMM ¥ TIPU3EPaMHU OJMMIINAJ] MO MareMaTHke, (pU3MKe,
nHpOpMaTHKE.

B nporpammy osnmmmnuna el BXOAWIN 3aIIATHI TBOpUE-
CKHUX ITPOEKTOB MO Pa3InYHbIM HAIPABIEHUSIM KOCMOHAaB-
TUKH, OJIMMITHA/IBI TI0 MaTeMaThke, pusnke, nHpopmaTuke
U JIUTEpaType, a Takke KOMaHaHas padoTa HaJ IpoeKTa-
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MU, MOJITOTOBJICHHBIMHU CIEIUAINCTAMU PAKETHO-KOCMH-
yeckoit kopropammu «ueprusi» uM. C. I1. Koponera.

Pebsita mocetnnu LleHTp ympaBieHus mojaeTamu, ma-
BHJILOH «ABHalnsg U KocMoHaBTHKa» Ha BJIHX, moOsiBa-
mu B LleHTpe pa3BUTHSI TEXHOJOTHIA U MOTOTOBKHU KaJIpOB
3A0 «35My, a Takxke B my3ee PKK «Dneprus», moobima-
JIUCh B Xo/ie ceaHca npsMoil cesa3u ¢ MKC, BcTperuinch
C KOCMOHABTaMH.

Busutbl. C ceHTs0pst 110 Jiekadpb ¢ 03HAKOMUTEIb-
HbeiMu Buzutamu OUSN mocermnu crapmiexkinacCHUKH
nyoHenckoro juuest Ne 6 u yuanguecs AkaJeMA4eCKOR
TMMHa3uKd TBEPCKOTO TOCYAapCTBEHHOTO YHHBEPCHUTETA.
JIByxiHEeBHasi rporpamma Oblla OpraHu3oBaHa JuIsl y4a-
UXcs ¥ npenojasareneii u3 Bomorasl.

Toctn mocerunu Myseit Hayku un texnuxu O,
naboparopunn OSSN u rocymapCTBEHHBIH YHUBEPCUTET
«ybna». B JIUT rocreit no3nakommimu ¢ MHOTOQyHK-
IIMOHAJIBHBIM HH(OPMAIIMOHHO-BBIYNCIUTEIBHBIM KOMII-
JIEKCOM, paccKaszayii o crocobax o00pabOTKH OOIBIIMX
MaccUBOB MH(OPMAIIMH, MOJTY4aeMbIX B XOJI€ COBPEMEH-
HBIX OKCIIEPUMEHTOB, a TaKXe IPOAEMOHCTPHPOBAIN
00pa3ipl KOMIBIOTEPHOI TEXHWKH, CTaBIINE HUCTOPHEH.
B JIPB rocTsiM pacckazaiu o0 LENsIX U METOAAX U3YUEHHsI
MOBEJICHYECKUX PEaKIMi TI'PbI3YHOB, IOJBEPrarOIIUXCS
BIIMSTHUIO MOHHU3HMPYIOIIETO M3IIyYeHUS, O COBPEMEHHBIX

In 2018/2019 academic year, graduation of the first MSc
students is expected.

XXVI International Space Olympiad for School
Students in Korolev. On 26 October, the XXVI Inter-
national Space Olympiad for school students finished in
the science city of Korolev. The Olympiad was dedicated
to the 20th anniversary of the launch of the Russian con-
trol module “Zarya”, the first module of the International
Space Station, and to the 80th anniversary of the city.
One hundred and fifteen school students from Russia and
Belarus, including students and mentors of the JINR UC
Physics and Mathematics Open Classroom, took part in
the Olympiad. The participants from Dubna became prize
winners in mathematics, physics, and informatics.

The competition programme of the Olympiad consist-
ed of the defense of projects in various fields of cosmo-
nautics, olympiads in mathematics, physics, informatics,
and literature, as well as of team work on the projects de-
veloped by specialists of the Korolev Rocket and Space
Corporation “Energia”.

The participants visited the Mission Control Centre,
the VDNKh pavilion “Aviation and Cosmonautics”, and
the Centre for the Technology Development and Personnel
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Training of ZAO “ZEM?”. In addition, they also visited the
museum of RSC “Energia”, participated in a direct com-
munication session with the International Space Station,
and met cosmonauts.

Visits. From September to December, senior school
students of Dubna Lyceum No.6 and of the Tver State
University Gymnasium paid introductory visits to JINR.
A two-day programme was organized for school students
and teachers from Vologda.

The guests visited the JINR Museum of Science
and Technology, the laboratories of the Institute, and the
Dubna State University. At LIT, the visitors were intro-
duced to the Multifunctional Information and Computing
Complex. They were also told about the ways of process-
ing large amounts of data obtained in modern experiments,
and shown ancient computer technology exhibits. At LRB,
the school students were told about the goals and methods
of studying the behavioral reactions of rodents exposed to
ionizing radiation and about modern research in astrobi-
ology. At FLNR, the guests heard about the history and
prospects of discovery of new chemical elements, saw
the IC-100 and U-400M accelerators, and got acquainted
with the principles of the electron microscope operation.
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HCCIIeIoBaHMUAX B acTpobnonormu. B JISIP roct y3namm
00 MCTOPHHU U TIEPCHEKTUBAX OTKPBHITHS HOBBIX XMMHUE-
CKHUX 3JIEMEHTOB, COBEPIIMIN 3KCKYPCHH HA YCKOPUTEIH
NII-100, Y-400M, MO3HAKOMHINCH C TPUHINIIAMH DPa-
60TBI 27eKTpoHHOTO MHKpockoma. B JIAIl mxomsHUKH
TIPUHSIIN y4acTHe B cOOpke kKamepbl BiiibcoHa, moObIBanu
Ha HKCKYPCHH B JaOOPaTOPHH TECTHPOBAHHUSA (OTOYMHO-
KHUTENEH, a TakKe Ha ITylbTe YHPaBJICHUS JKCIIEPUMEH-
ToM NOVA. B JI®BD rocreil mo3HaAKOMHIN C MMPOESKTOM
knmacca meracaiienc NICA, mpoBenu mo nuHHH cOOpPKH
CBEPXIPOBO/SIINX MATHUTOB AJISI OyIyIET0 yCKOPUTEIb-
HOTO KOMITIIEKca. 3HAKOMCTBO C TOPOIOM TIPOILIO B (hop-
Mare 3KCKYpPCHH-KBECTa IO JOCTONPHUMEYATEIbHBIM Me-
CTaM WHCTHUTYTCKON "acTu JlyOHBI.

IoaroroBka cnenuaJuCcTOB U NOBbILLIEHHE KBAJIH-
¢uxaumuun. 102 corpyanuka OUAN u 4 npencrasutens
MyOHEHCKUX OpraHM3alluil MPOIUTH 00yYeHHEe Ha Kypcax
[0 IMOJTOTOBKE IEPCOHANA, OOCIYKHBAIOMIETO OOBEKTHI,
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noaseaoMcTBeHHble PoctexHanzopy. PykoBoapsiue pa-
6oranku, UTP u cmyxamume OWSU, Bcero 142 wenose-
Ka, 00yJanuch Ha Kypcax MOBBIINICHHS KBaIU(DUKAIUU H
IpoLUIM aTTecTanuio B lleHTpanbHON aTTecTalMOHHON
komuccun MHCTHTyTa MO HOPMAaTHBHBIM IPABOBBIM aK-
TaM M HOPMAaTUBHO-TEXHHMUYECKUM JIOKYMEHTaM, yCTaHaB-
JUBAIOIINM TPeOOBaHMS MPOMBIIIICHHON Oe30macHOCTH
B pa3IMYHBIX OTpacisiX Haa3opa, U TeppUTOpHUAIbHOU
aTTECTAllMOHHOW KoMHccuM LleHTpanabHOrO ynpaBieHHs
Pocrexnanzopa. OOy4eHHe TO IMOXKAPHO-TEXHHYECKOMY
MUHUMYMY Tponutn 66 corpynHukoB MHcTHTyTa, 9 Co-
TPYAHUKOB OBUIM HampaBlIeHbl HA OOy4YEHHE MO MOoXKap-
HO-TEeXHHYECKOMY MUHUMYMY H oxpaHe Tpyna B O6paso-
BaTebHBIN IeHTp «/{yOHa». [Ipon3BoncTBEHHAS IPAKTHKA
B O 6p1a oprann3oBana [utst 14 ygammxcst KoJuremka
rocynapcTBeHHOTO yHHBepcuTeTa «Jyona» m MOATT.

Jly6Ha, 3 nexabpsi. KondepeHnims Monoapix yueHsIx u crenuanictos JIHD

Dubna, 3 December. The conference of young scientists and specialists of FLNP

At DLNP, the young visitors took part in the assembly
of the Wilson chamber, visited the laboratory for testing
photomultipliers and the control panel of the NOVA ex-
periment. At VBLHEP, the guests were introduced to the
megascience project NICA and shown the assembly line
of superconducting magnets intended for the future accel-
erator complex. Acquaintance with the city was organized
as a quest around the sights of the Institute part of Dubna.

Skill Improvement. One hundred and two JINR staff
members and 4 representatives of Dubna organizations
were trained at the courses intended for the personnel
maintaining the facilities subordinate to Rostechnadzor.
One hundred and forty-two JINR staff members, includ-
ing top executives, engineers, technicians, and special-
ists, were trained in the normative legal acts and norma-
tive-technical documents stating requirements for industri-

al safety in various industries of supervision and certified
by the Central Attestation Commission of the Institute and
the Territorial Attestation Commission of the Central De-
partment of Rostechnadzor. The training in the basics of
fire safety was organized for 66 JINR staff members, and 9
staff members were sent to the Education Centre “Dubna”
to be trained in the basics of fire safety and labour pro-
tection. Fourteen students of the Dubna State University
College and Moscow Region Agrotechnology College
were trained at JINR.
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Ilouck TeMHOM MaTepuu B IKcnnepuMmenTe NA64

B mnacrosimiee BpeMmsi ecTb Cepbe3HbIE OCHOBaHUS
npesnonarark, uto Cranaapraas moaens (CM) He sBisIeT-
CsI TIOJTHOW W YTO B TIPUPOJIC €CTh YaCTHUIIBI, HE OIHCHIBaC-
MEI€ B €€ paMKax. [ [pHanHON SIBISIOTCS aCTPOHOMHUYECKUE
HAOJIOICHNUS, UCXO/IS U3 KOTOPBIX MBI JOCTOBEPHO 3HACM,
YTO M3BECTHAS HAM MaTEPHUs COCTABIISCT JIUIITH HECKOIBKO
MIPOIIEHTOB OT OOIIEH «MacChD» BEIIeCTBa BO BeeneHHOM.
Henmocraromas «Macca» oObACHSACTCS IBYMS MCTOYHHKA-
MH: MPHUCYTCTBHEM HEW3BECTHOW HaM (HOPMBI SHEPIHH,
MOJYYMBILIEH Ha3BaHHUE «TEMHAasl DJHEpPrus», Ipupoaa
KOTOpOﬁ Ha CCroaHs SBJISICTCS 331"3[[1(017[, U HCU3BCCTHBI-
MU HEUTpaJbHBIMU YACTHIIAMH, KOTOPBIC OTBCTCTBEHHBI
3a Maccy, IPUMEPHO B 5 pa3 OOJBINYIO MPUXOASIICHCS Ha
00BIYHOE BEHICCTBO. JTH YaCTHUIIBI 00Pa3yIOT TO, YTO Ha-
3BIBACTCS «TEMHOH MaTepHein», PO HUX JOCTOBEPHO U3-
BECTHO JIMIIH TO, YTO OHI MACCHBHEI M B3aHMOJICHCTBYIOT
C OOBIYHBIM BEIIECTBOM KpaiiHe ¢1a0o, TOCPECTBOM Ipa-
BHTAIINH, YTO CYIIECTBEHHO 3aTPYIHICT HX OOHAPYKCHHE.

OCHOBHBIMH KaHIUJATAMH HA POJb «TEMHOW Ma-
Tepun» SBISIFOTCS Tak HaspiBaembie WIMP (Weakly

Interacting Massive Particles) — MaccHBHBIC YaCTHIIBI,
B JICCATKHU pa3 TsDKENee MPOTOHA, YIACTBYIOIINE B TPABH-
TAIMOHHOM U CI1a00M B3aMMOJCHCTBUAK. DKCIIEPHMEHTHI
10 MIX PETHCTPALIMH B OCHOBHOM ITPOBOJISATCS B TIOA3EMHBIX
nabopaTopusixX, B yCIOBHUAX MAaKCHMAJIBbHOTO TOIABICHHUS
(hoHa, ¢ TOMOIIBIO CBEPXUYBCTBUTEIBHBIX, PAOOTAIOIIHX,
Kak TPaBWJIO, MPHU HU3KHX TEMIIEpaTypax JAETEKTOPOB.
Henpsimoii criocod oOHapyxennss WIMP He menee nomy-
JISIPEH U 3aKIII0YAeTCs B MOUCKE M PETHCTpallui HEUTpH-
HO BBICOKHMX DHEPIHH, KOTOPBIE TOJKHBI 00pa30BbIBATHCS
npu anaurwisinun WIMP B Connue. 91o ogHa u3 3ama4
TaKUX HEUTPUHHBIX JETEKTOPOB, Kak IceCube Ha FOxHOM
nosroce 1 balikanbckuii TiTyOOKOBOIHBIN HEHTPHUHHBIN Te-
JIECKON, — B CO3JaHUU MOCJTECTHETO aKTHBHO YyYacTBYIOT
¢uzukn u3 OMSAN.

B mocnennue Tomel pa3BUBAIOTCS MOJETH, KOTOPHIC
MIPEIIONATaoT, YTO TeMHAsI MATEPHSI SBIISIETCS 9aCTHIO TaK
HA3bIBAEMOTO CKPBITOTO ceKTopa. CKpPBITHI CEKTOp, CO-
TIACHO, HAIIPUMED, OTIPE/ICIICHHUIO, JTaHHOMY HOOCIEBCKUM
naypearoM @. Buirdekom, mpeacTaBisieT co00l COBOKYII-

S. N. Gninenko, D. V. Peshekhonov

Search of the Dark Matter in

the NA64 Experiment

Currently, there are serious arguments to assume that
the Standard Model (SM) is not complete and there are
some particles in Nature that are not described within it.
It comes from astronomical observations which are telling
us that the known matter composes only a few percent of
the overall “mass” of matter in the Universe. Theoreticians
propose an explanation of the missing “mass” by two
sources: the existence of an unknown form of the energy
called “dark energy”, the nature of which today is a puzzle,
and unknown neutral particles that are responsible for the
mass of about 5 times greater than that associated with the
ordinary matter. These particles form the so-called “dark
matter”, they are massive and interact, by means of gravi-
ty, with the ordinary matter very weakly which significant-
ly complicates their discovery.

The main candidates for “dark matter” are the so-
called WIMPs (Weakly Interacting Massive Particles) —
massive particles, at least ten times heavier than the pro-
ton, which are involved in gravitational and super-weak
interactions. Experiments on their registration are mainly
carried out in underground laboratories, under conditions
of maximum background suppression, with the help of
ultra-sensitive detectors operating, as a rule, at low tem-
peratures. Indirect methods of WIMP detection are also
popular. One of them consists in search and registration
of high-energy neutrinos which should be formed during
WIMP annihilation in the Sun. This is one of the objec-
tives of such neutrino detectors as IceCube at the South
Pole and Baikal deep-water neutrino telescope. Physicists
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HOCTb YacCTHI[ U TIOJIEH, KOTOPbIE SBISIOTCSI CHHIJICTAMHU
OTHOCHTENBHO KanuOpoBouHO# Tpymnsl CM u MoryT
B3aUMOJIEICTBOBATh C Halled MaTepueil uepes ompene-
JICHHBIE TIOPTaJIbl. BOJBIIYI0 MOMYIIIPHOCTH B MOCTEIHEE
BpeMs1 IPHOOPETH MOJIENH, MOTHBUPYIOIIHE CyIECTBOBA-
HHUE BEKTOPHOI'O IOpTaja, T.€. HOBOW BEKTOPHOW 4acTH-
116, OOBIYHO HA3BIBAEMOW CKPBITHIM MM TEMHBIM (hOTO-
HOM, TIepeHOCAIIeH B3aMMOJIeHCTBAE MEXIY OOBIYHOU U
TeMHOI Matepueld. OTKpBITHE HOBOTO, JOMOTHUTEIEHOTO
K TPaBUTAIIMHN B3aUMOACHUCTBH C TEMHOM MaTepueit, 0e3y-
CIIOBHO, OBIITIO OBI PEBOJIOIMOHHBIM COOBITHEM B KOCMO-
JIOTHH W (PU3MKE YACTHIl. 3aMedaTelnbHbIM (DaKTOM SBIIS-
eTcs TaKxe To, 4To pacumpenHas CM, BKIIIOUaromast 3T
HOBBIE YaCTHIIBI M B3aMMOJCHCTBHS, OCTAECTCs MEPEHOP-
MHpYeMOii, a 001acTh MacC TEMHOTO ()OTOHA M KOHCTAHT
CBSI3M C JIETKON TEMHOM MaTepueil 10CTyIHa I IOMCKOB
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Ha COBpeMeHHBIX yckoputensx [1]. Temusrii ¢oToH, B
OTJIMYHE OT YaCTHI[ TEMHOW MaTepHH, SIBISIETCS HecTa-
OMIIBHOM YacTHIIEH, KOTOpas B 3aBUCHMOCTH OT €€ MacChl
MOXET pacraiarhscs 1100 Ha Ooree yierkue yacTuisl CM
(manpumep e*e -, u' i -maps1), MO0 HAa YACTHIEI TEMHOM
Mmarepud. B mocnenHem ciryuae ouck TaKMX YacTHI] BECh-
Ma 3aTpyAHUTENEH, TAK KaK pactaj sIBISIETCS] HEBUIMMBIM.

OxcnepumeHT NA6G4, OCHOBHOH 3amadeil KOTOPOTO
SIBJISIETCSI TTONUCK YAcCTHUI] CKPBITOTO CEKTOpa BO B3aWMO-
JICHCTBUSAX DJIEKTPOHOB, MIOOHOB WJIH aJIPOHOB BBICOKOM
SHEPTHUH C aKTUBHOW MUIIEHBIO, ObLT ipemtoxeH B LIEPH
B 2014 1. B 2016 r. mocIie cepuu TeCTOB, MOATBEPINBIIINX
METOAMKY N3MEPEHNUH, OH OBLT yTBEPXK/ICH.

Ycranoska NA64 (puc. 1), mpeqHa3sHaueHHas IS 110-
WCKOB Ha 2JIEKTPOHHOM ITyYKE BBICOKOM 3HEpPIuu, Mpen-
CTaBIsAeT COOOW MOTHOCTHIO TEPMETHUHBIN ETEKTOp,

Puc 1. Cxema ycranoBku NA64 1o moucky TeMHOro ()OTOHA B HEBUAMMOM MOJIe pacrajia

Magnet 1  Magnet 2

Top view

NAG64e (active dump)

Tagging ECAL HCAL

SRD

Vacuum vessel

Fig. 1. Scheme of the NA64 facility to search for a dark photon in invisible decay mode

from JINR are actively involved in the development of the
latter.

In recent years, models have been developed assum-
ing that the dark matter is part of the so-called hidden
sector. For instance, according to the Nobel prize winner
F. Wilczek, the hidden sector is a set of particles and fields,
which are singlets with respect to the SM gauge group and
which can interact with our matter through certain por-
tals. Models that motivate the existence of a vector portal,
i.e., a new vector particle, usually called a hidden or dark
photon, transferring the interaction between the ordinary
and dark matter, have recently become very popular. The
discovery of a new interaction (additional to gravity) with
the dark matter would certainly be a revolutionary event
in cosmology and particle physics. It is also a remarkable
fact that the expanded SM, which includes these new par-

ticles and interactions, remains renormalized, and the mass
region of the dark photon and the light dark matter cou-
pling constants is accessible in searches at modern acceler-
ators [1]. The dark photon, unlike dark matter particles, is
an unstable particle which, depending on its mass, can de-
cay into either lighter SM particles (e.g., e*e™, u'u~ pairs)
or dark matter particles. In the latter case, the search for
such particles is very difficult because the decay is invis-
ible.

The NA64 experiment, the main objective of which is
to search for particles of the hidden sector in the interac-
tions of electrons, muons or hadrons of high energy with
an active target, was proposed at CERN in 2014. In 2016
it was approved after a series of tests that confirmed the
measurement methodology.
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pacmionokeHHbIi Ha kaHane H4 yckopurens SPS LIEPH.
Wnes m3MepeHns OCHOBaHa Ha IOJHOM MOIVIONIICHUHT
SHEPruM cOPAchIBAEMOTO HA aKTHBHYIO MHIIEHb YCTAHOB-
Ku mmydka (active beam dump) u UCTIOTF30BaHIH TEXHUKH
MOWCKA W PETUCTPAIMH COOBITHI C HEMOCTAIOIeH SHEp-
ruei (missing energy technique), yHOCHMO# YacTHIIaMU
TEMHOW MaTepHy, KOTOpbIE W SIBISIOTCS KaHAWAATaMHU Ha
curHai. Llenp peanm3yemoil B HacTosimee BpeMs HKcIie-
PUMEHTAJIBHOW TPOrpaMMBI COCTOMT B ITOMCKE TEMHOTO
(orona (A") ¢ maccoit My, < 1 I'3B, KOTOpPBIH MOKET po-
JUTBCS B peakunu ¢ Z — ¢ ZA' B pacCesiHuy JIEKTPOHOB
BBICOKO dHEpruu Ha siapax (A, Z) u nanee pacnactbCs Ha
e’e -napy (Tak HaspBaeMas BUIMMAs MOJIA) JTMOO0 Ha mapy
Oosiee JIEKMX YacTHI[ TEMHOH Mmarepuu ¥ (HeBUAUMAs
Moza). BeposiTHOCTH 3TOro mporecca OILEHUBAETCS Kak
< 107!2. TIpoBeneHne u3MepeHMii Ha TaKOM BBICOKOM
YPOBHE YyBCTBUTEIBHOCTH TPeOyeT HCIOIB30BAHUS BbI-
COKOMHTEHCHUBHOTO MyYKa W CO3J@HUSI CHCTEMBI «Me-
YEHUS» HaJIeTAIOIINX YaCTHIl Uil YMEHbIIeHHs (hOHa.
Pabotsl, npoBenenusie B [IEPH o ontumuzanuu kanana
H4, no3onuny 10BeCTH HHTEHCUBHOCTD ITyYKa 3JIEKTPO-
HOB 710 ~ 107 e/c6poc npu Menee 1 % npuMecH Apyrux 3a-
PSOUKEHHBIX YacTHIl. DTO JaCT BO3MOKHOCTH HaOpaTh CTa-
THCTHKY ~5 - 10!2 coGbITHil. B KauecTBe cHCTEMBI Mede-
HUSI UCTIONB3YETCSl PETHCTPAIS CHHXPOTPOHHOTO M3IIy-
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YEHUs! 3JIEKTPOHOB B CHIIBHOM MarHUTHOM II0JIE, KOTOPOE
TTO3BOJIMJIO JIOMIOJIHUTENIEHO MO/IABUTh PUMECH aJ[pOHOB
B IIyuKe Oosiee yeM Ha 4 mopsiaka.

B ceancax 20162018 rr. ycranoBka NA64 Habupa-
Jla JaHHBIE 110 MOWCKY CHT'HAjlIa B HEBUANMOHN MOJE pac-
naga A'. Habop npoBoamiicst Ha Iy4Ke 3J1eKTPOHOB C HH-
TeHCHBHOCTBIO 10 107 wacTw 3a cOpoc, ITUTETLHOCTHIO
4,8 ¢ npu sneprun 100 IB.

B kadecTBe MUILIEHH HCIIOIB3YETCS 3JIEKTPOMArHUT-
He1id kanmopumeTp ECAL. PacnionoxeHHast 10 HEro nepes-
HSISl 4acTh yCTAHOBKH, 33Ja4eil KOTOPOH SIBISieTCs orpe-
JIeIeHHe TapaMeTpoB HaJIeTAIOIUX YaCTHIl, BKIIOYAET
MY4KOBBbIC ¥ TPEKOBBIE IETEKTOPBI, MATHUTHYIO CTPYKTY-
Py, BaKyyMHYIO TpyOy M JIETEKTOp CHHXPOTPOHHOTO H3-
ayderus SRD. OnexrpomarnutHelii kanopumerp ECAL
anuHon 40 pamuaoHHbIX 1MH (X)) ABISETCS aKTHBHOM
MHILICHBIO U TIPEAHA3HAYEH JUIS H3MEPEHUS U OJIHOTO MO~
IVIOIIEHUS YHEPTUU HAJIETAIOIIEro AIEKTPOHA. 32 HUM pac-
IIOJIOKEH TOJHOCTBIO FEPMETUYHBIN aJpOHHBIN Kalopu-
metp HCAL, cocrosuii u3 4eThIpex MOIYIIeH, CYMMapHO
cocrapistromux 30 siIepHBIX JUIMH, 3a/a4ell KOTOPOro siB-
JSIeTCsl IETEeKTUPOBAHUE DHEPIMU MIOOHOB M BTOPHYHBIX
a/IpOHOB, POJIMBILIHXCS IPH B3aUMOJICHCTBHUHN JIEKTPOHA C
BEIIECTBOM MHIICHH.

The NA64 facility (Fig. 1), situated at a high-energy
electron beam, is a completely hermetic detector located
at the H4 channel of the SPS accelerator at CERN. The
idea of measurement is based on the complete absorption
of the beam energy released in the active target of the set-
up (active beam dump) and the use of the technique for
search and registration of events with the missing energy
that is carried away by dark matter particles, which are
the candidates for the signal (missing energy technique).
The objective of the currently implemented experimen-
tal programme is to search for a dark photon (A") with
a mass M, < 1 GeV which can be produced in the reac-
tion e Z — ¢ ZA'in the scattering of high-energy electrons
on the nuclei (A, Z) and can then decay into an e"e™ pair
(the so-called visible mode) or a pair of lighter dark matter
particles y (invisible mode). The probability of this process
is estimated as low as < 107!2, Measurements with such
a high level of sensitivity require the use of a high-inten-
sity beam and the development of a system of “tagging”
of incoming particles to reduce the background. The work
carried out at CERN to optimize the H4 channel made it
possible to bring the electron beam intensity to ~107 e/
spill with less than 1% impurity of other charged particles.
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This will allow collecting the statistics of ~5 - 10!2 events.
Registration of synchrotron radiation of electrons in a
strong magnetic field is used as a tagging system. It addi-
tionally suppresses the admixture of hadrons in the beam
by more than 4 orders of magnitude.

During the runs in years 2016-2018 the NA64 facility
collected data for search of A’ through the invisible decay
mode. The data taking was carried out in an electron beam
with an intensity of up to 107 particles per spill with a du-
ration of 4.8 s and particle energy of 100 GeV.

The electromagnetic calorimeter ECAL is used as a
target. The forward part of the setup, located in front of it
and aimed at determination of incident particles parame-
ters, comprises beam and tracking detectors, magnets, a
vacuum tube and a synchrotron radiation detector (SRD).
The electromagnetic calorimeter ECAL with a length of
40 radiation lengths (X;) is used as an active target. It
measures and fully absorbs the energy of the incident elec-
tron. Behind it, a completely hermetic hadron calorimeter
HCAL, consisting of four modules (30 nuclear lengths),
is located; its task is to measure the energy of muons and
secondary hadrons produced in the interaction of the elec-
tron with the target.
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B TpekoBoil cucteMe HCIONIb3YIOTCS IETEKTOPhIl He-
CKOJNIBKMX THUIOB, Takne kak Micromegas (MM), GEM
u Straw Tubes (ST). Puc.2 mroctpupyert, Kakum o0pa-
30M BBIJIEIISIETCS HCKOMBII CHT'HAII M 9TO OH M3 ce0sl Ipej-
CTaBIIsICT.

B macrosmiee BpeMss 00pabOTaHBI W OMyOJIHKOBA-
HeI gaanaeie 2016 u 2017 T, cymmapHasi CTaTUCTHKA CO-
crasisier ~ 10! coBbITHIt; KAHIMIATOB HA CHrHAJ, OTBE-
YaroIUi CHTHATYpe TEeMHOTo (oToHA, HE OOHApPYKEHO

Puc.2. Cnesa: skcriepuMEHTAJIbHO U3MEPEHHOE pacIpe/ieieHue
MOTEPH SHEPrUH B IEKTPOMArHUTHOM U QJIPOHHOM KaJopHUMe-
Tpax MoCJie BBEACHUS BCEX KpUTepHeB 0TO0pa. CepbIM 1BETOM
MoKa3aHa 00J1acTh, OTBEUAOIIAsl PETUCTPALUN COOBITHS C PO-
JKJICHHEM TEMHOTO (JOTOHA M €ro JAJLHCHUIIIMM paclajioM B He-
BUIMMOM Mojie. JlanHbie ceancoB 2016 I. ¢ TOJIHON CTaTUCTUKOM
43-1010 2JIEKTPOHOB Ha mulieHu. CripaBa: cOObITHE, OTBEYAIO-
1ee CUTHAJIbHOM 00J1acTH
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Fig.2. Left: Experimentally measured energy loss distribution
in electromagnetic and hadron calorimeters after all selection
criteria have been applied. The gray area shows where events
corresponding to production of the dark photon and its further
decay in the invisible mode should fall. The points represent data
taken during the year 2016 runs with full statistics of 4.3-101°
electrons per target. Right: the event that corresponds to the sig-
nal area

The tracking system consists of several types of
detectors such as Micromegas (MM), GEM and Straw
Tubes (ST). Figure 2 shows how the signal is generated
and what it looks like.

The data from the years 2016 and 2017 have been pro-
cessed and published, the total statistics is ~10!! events,
candidates for the signal corresponding to the signature of
the dark photon have not been detected [2, 3]. Part of the
year 2017 run was devoted to the search for a new hypo-
thetical X boson with a mass of 16.7 MeV, the existence
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[2,3]. Ceanc 2017 1. 9acTHYHO OBUT TOCBAMICH TOUCKY
THIIOTETHYECKoro 0030Ha — TemHoro ¢ortona A’ ¢ mac-
coii 16,7 M»aB, cymiecTBoBaHHE KOTOPOTO MOTIIO OBI 00B-
SCHHUTD PE3yJIbTaT M0 aHOMAJTBLHOMY POXKIECHHIO €€ -map
B pacriazie Bo30yJIEHHOTO COCTOSHMA SBe” B cTabmimb-
Hoe, momydeHHbIH B 3kcnepumernte ATOMKI [4]. Beuto
Habpano 5,4 - 1019 coGbrThit, THIOTETHICCKHIT GO30H HE
0OHapyKeH, NOTyYeHHbIE JaHHbIC TO3BOJIMIIN CYIIIECTBEH-
HO YBEJIMYUTH OIPAaHUYEHHE Ha BEPOSITHOCThH €ro PoXKJie-

Puc. 3. DkcniepumenTanbHasi CUTyalusi ¢ MOMCKOM TMIIOTETUYE-
ckoro 6030Ha Maccoi 16,7 MaB
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Fig.3. Experimental situation with search for the hypothetical
boson with a mass of 16.7 MeV

of which could explain the result on the anomalous pro-
duction of e*e~ pairs in the decay of the excited state ®Be”
obtained in the ATOMKI experiment [4]. 5.4 - 100 events
were taken, the hypothetical boson was not found, the ob-
tained data allowed a significant increase in the limit on
the coupling constant of the X boson with an electron, as
well as on the mixing parameter of the A’ with the conven-
tional photon [5] (Fig. 3).

During the 2018 run, 2-10!! events were taken in a
search for the invisible mode and 3-10'° for the visible
one, data are being analyzed. In 2019, a permanent exper-
imental zone at CERN on the H4 channel was allocated
for the experiment. Preparatory work on its arrangement
started. The facility should be upgraded for more efficient
operation with high beam intensity and be prepared for the
2021 run, during which it is planned to increase signifi-
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HUA, JOTIOJHUB PE3YyJIBTaThl JPYTUX HCCIEAOBATENBCKHUX
rpym [5] (puc. 3).

B ceance 2018 1. 6bu10 Habpano 2-10'! cobwrrmit
B HeBuauMoit u 3+ 10'0 — B Bugmmoi Moxe, B HacTos-
mee BpeMs UAeT aHanu3 JaHHbX. B 2019 1. skciepumeH-
Ty B LIEPH BblA€NEHA MOCTOSIHHAS SKCHIEPUMEHTAIbHAs
30Ha Ha KaHaie H4, HagaThl OATOTOBUTENBHBIC PAOOTHI
Mo ee 00yCTpOMCTBY. YCTaHOBKA JODKHA OBITH MOACPHH-
3upoBaHa Jis 6onee d3pPEeKTUBHON pabOTHI IPU BBHICOKOH
WHTEHCHBHOCTH ITy4Ka U CMOHTHpOBaHa K ceancy 2021 .,
B XOZI¢ KOTOPOTO ITAHUPYETCS CYIIECTBEHHO YBEIHYHUTDH
CTAaTHCTHUKY, 3aperucTpuposas 6osee 5 - 10! coOpITHit.

[Iporpamma uccnenoBannii NA64 He orpaHHMYHBa-
eTcsi HabopoM JNaHHBIX Ha ITy4dKe JJIeKTPOHOB. B Hacto-

peiipoBrie kamepsl cTpoy-TpyOoKk Ha kaHane H4, ceanc 2018 .

AlIee BpeMs KoJutaboparyeidl TOTOBUTCS IPEATIOKeHUE
10 PacIIMPEHNI0 M3MEPEHMH, BKIIOYaroIiee paboTy Ha
MIOOHHOM KaHaue yckopurens SPS, uTo Morio 651 BHECTH
CYIIIECTBEHHBIN BKJIA] B paspemuieHne (g — 2)u TpOOIEMBI
AHOMAJIbHOTO MAarHMTHOTO MOMEHTa MIOOHA. TeCTOBBII
ceaHc Bo3MokeH B koHIle 2021 — nagane 2022 .

I'pynmma OUSIN B skcTIeprMEHTE OTBEYaeT 3a perido-
BBIE KaMepbl U3 CTPoy-TpyOok. O6manas BEICOKMM OBICT-
pozneiicTBIEM, XOPOIINM IPOCTPAHCTBEHHBIM pa3peIICHNU-
eM ¥ Oyay4d MpaKkTHYECKH NPO3PauHbIMM, HE TPHUBHOCH
BEIIECTBO B IyYOK, 3TH JICTEKTOPHI SBISIOTCS OJHAM H3
KITFOUEBBIX 3JIEMEHTOB YCTaHOBKH.

Drift chambers of straw tubes on the H4 channel, configuration in the 2018 run

cantly the statistics by registering more than 5 - 10!! events
for further searches for A"and X-boson decays.

The NA64 research programme is not limited to the
data taking with electron beam. Currently, the collabora-
tion is preparing a proposal for the measurements at the
muon channel of the SPS accelerator, which could make
a significant contribution to the solution of the (g 72)H
problem of the anomalous magnetic moment of the muon.
A test run might be carried out at the end of 2021 or the
beginning of 2022.

In the experiment, the JINR team is responsible for
the drift chambers made of straw tubes. These detectors
are key elements of the facility as they have a high-speed
performance, good spatial resolution and are almost trans-
parent for the passing particles.

EI
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YcraHoBKa JJi MCCJIeI0BAHMSA
PATUANMOHHBIX MOBPEKIACHUUA B MATEPUAJIAX
U YJIEKTPOHHBIX KOMIIOHEHTAX

VYcraHoBKa 711 paJMAlMOHHBIX HCCIEIOBaHUM Ha
myuke Ne3 peakropa MBP-2 B Jlabopatopun HEHTpOH-
HOU (pr3mku mM. V.M. @panka MMeeT yYHUKAIbHBIC Xa-
pakrepucTukd. OHa TO3BOJISIET IMPOBOIUTH OOIydeHHE
00pa3oB OBICTPBIMH HEWTPOHAMH M TraMMa-KBaHTAMH
BCETO B HECKOJILKHX JICCATKAX CAHTHUMETPOB OT aKTHBHOMH
30HBI PEaKTopa, YTo JJaeT BO3MOXHOCTh 332 KOPOTKOE Bpe-
Ms TIOJIy4aTh Ha UCCIEAyeMOM oOpasiie OOJbIoi ¢urto-
€HC HEHTPOHOB B IIMPOKOM DHEPreTHUECKOM JHana3oHe
U IPOBOAUTH OHJIAWH-U3MEPEHUs OTKa30yCTOMYMBOCTH
ANIEKTPOHHBIX KOMIIOHEHTOB. Pa3mereHre o0pasios s
TIONTy4YeHHST OONBIINX (PIIFOCHCOB OCYIISCTBISACTCS HA TO-
JOBHOH YacTH YCTAHOBKM B 3KCIEPHMEHTAIBHOM 3alle
nepesl IUKIOM pabdOoThl PEaKkTopa, 3aTeM BCSl yCTAaHOBKA
BMeCTe ¢ 00pa3IaMy MepeMeIIaeTcs 0 PEIbCOBOMY ITyTH
CKBO3b OHMOJIOTMYECKYIO 3alUTy K aKTUBHOH 30HE peax-

Topa. JIJ14 MOMy4eHns MEHBIINX (DIIOCHCOB B YCTaHOBKE
HPEeIyCMOTPEHBI JONOIHUTENBHBIC MTO3UIHNH, B KOTOPBIE
MOYXHO BCTAaBIIATh U CHUMATh 00pa3Ibl B Iporecce pado-
TBI peakTopa 0e3 mepeMelieHus Beeid KoHCTpyKuud. [1pu
HEOOXOAMMOCTH YCTaHOBKAa MOXKET OBITh JJOYKOMILICKTO-
BaHa KPUOTEHHBIMH CHCTEMaMH JUISl MOJTYYEHHS HHU3KHX
Temrieparyp Ha oopasue (1o ~ 20 K).

[110THOCTH TOTOKA HEUTPOHOB € dHEprue 25 MdIB +
10 MaB coctasiser ot 5-10° g0 2-10'2 em2- ¢!, uro
obecrieyrBaeT (JIFOCHC HEHTPOHOB Ha 0Opasie 3a OIUH
CTaHAapTHBIN LMK paborel peakropa (11 cyTtok) ot
5-10" no 2-10'® cm2. IIpu sTOoM Temmeparypa Ha 06-
pasiie Bo BpeMs OOITydeHHs B cCaMoid ONKHEH K aKTUBHON
30He Touke He npesbimaeT 50 °C.

Ha ycraHOBKe IPOBOASATCS MCCIICNOBAHUS paIraliy-
OHHOH CTOHKOCTH IIMPOKOTO Kpyra MaTepuaiioB, KOTOPbIC

M. V. Bulavin, S. A. Kulikov

Facility for Radiation Damage Studies in
Materials and Electronic Components

The facility for radiation research installed at beam
No.3 of the IBR-2 reactor at the Frank Laboratory of
Neutron Physics possesses unique parameters. It allows
one to carry out irradiation of samples with fast neutrons
and gamma quants at a distance of a few dozen centime-
ters from the reactor core, which will make it possible to
achieve a large neutron fluence on the sample tested in a
wide energy range for a short period of time and imple-
ment online measurements on fault tolerance of electronic
components. The arrangement of samples for obtaining
large fluences is realized on the head part of the facility in
the experimental hall before the reactor operation cycle;
afterwards the facility with samples is moved along track
through the biological shield to the reactor core. For
achieving smaller fluences, additional positions are pro-
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vided in the facility in which samples can be installed or
removed during the reactor operation without displacing
the whole structure. If needed, the facility may be resup-
plied with cryogenic systems for reaching low temperature
on the sample (up to ~ 20 K).

The neutron flux density with an energy of 25 meV —
10 MeVis from 5-10°to 2 - 10'2ecm2 - 57!, which provides
the neutron fluence on the sample in one standard reactor
operation cycle (11 days) from 5-10'! to 2-10'® cm=2.
At the same time, the temperature on the sample during
irradiation at the point closest to the core is below 50°C.

Radiation resistance research of a wide range of mate-
rials is carried out at the facility which are either intended
to be used or in the process of using at the facilities of
the world’s major scientific centres: magnetic field sensors
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TUTAaHUPYIOTCS K UCIIOIB30BAHUIO JTHOO y’Ke HCIONb3yOT-
Csl Ha YCTaHOBKaxX B KPYITHBIX MHMPOBBIX Hay4YHBIX IIEH-
Tpax: CEHCOPOB MarHUTHOTO noJist 11 TokamakoB ITER u
DEMO, 31eMeHTOB IETEKTOPOB M SIEKTPOHUKH IS IKC-
TIePUMEHTANBHBIX ycTaHoBOK Koimmaiinepa LHC (LIEPH),
HEUTPOHHBIX TpepwIBaTenei (mast mpoekra European
spallation source), MarepuasioB Jyisi XOJOTHBIX 3aMe[TH-
teneit Heiirponos UBP-2 (OMSAN) u np.

HenaBHO Ha ycTaHOBKE OBUIM BBINTOJHEHBI MOJEIb-
HBIE 3KCIEPUMEHTHI MO PAJUALIOHHOMY OKpAIIUBAHHUIO
TOMA30B M MOJYYCHUIO MEAWIMHCKUX PaJUOHYKIHIO0B
99mTC, 99M0 " 1311_

B coBmecTHBIX HCCIIEOBaHUAX, IPOBOAMMBIX Ha
YCTaHOBKE, IPHUHUMAIOT YYacTHE Y4YEHbIE M3 MHOTHX
pOCCHHCKHX W 3apyOeKHBIX HAyYHBIX M HAyYHO-00pa3o-
BaTeNbHBIX LIEHTPOB: TPOHMIKOro MHCTHTYTa MHHOBAIU-
OHHBIX M TepMosaepHbIX uccaenoBanuii 'K «Pocarom»
(MockBa), HammoHanmpHOTO HCCIIEIOBATEIBCKOTO sIIEp-
Horo ynuBepcutera MU®U (Mocksa), DPu3ngeckoro
nactutyta uM. I1.H.JlebemeBa Poccuiickoit akamemun
Hayk (MockBa), Ypaiabckoro (ernepanrbHOTO YHHBEPCH-
tera (ExarepunOypr, Poccus), Jlabopatopin MarHUTHBIX

for tokamaks ITER and DEMO, elements of detectors and
electronics for experimental facilities of the collider LHC
(CERN), neutron choppers (for the European spallation
source project), materials for the IBR-2 cold neutron mod-
erators (JINR) and others.

Model experiments on radiation colouring of topazes
and producing medical radionuclides **™Tc, *Mo and '3'1
have recently been carried out at the facility.

A large number of Russian and foreign scientific and
scientific-educational centres participate in collaborative
studies carried out at the facility: the Troitsk Institute of
Innovative and Thermonuclear Research of the State Cor-
poration “Rosatom” (Moscow), the National Research
Nuclear University MEPhI (Moscow), the Lebedev
Physical Institute of the Russian Academy of Sciences
(LPI RAS) (Moscow), the Urals Federal University (Yeka-
terinburg, Russia), the Laboratory of Magnetic Sensors of
the Lviv Polytechnic National University (Lviv, Ukraine),
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ceHcopoB HammoHansHOro yHuBepcurera «JIbBOBCKas
nonutexanka» (JIpBoB, VYkpamna), bemopycckoro ro-
CYJapCTBEHHOTO  TEXHOJOTMYECKOr0  YHHBEPCHTETa
(Munck), MacTtuTyTa snepHoi ¢GU3MKH AKaaeMuHd Hayk
PecrryOnmuku  Y36exucran (TamkeHT), YCKOpPHUTEIEHOTO
uentpa TRIUMF (BaukyBep, Kanana), ¢usudeckoro
nemaprameHTa HamxwmHckoro yHuBepcurera (HankwH,
Kurait), European spallation source (Jlymn, IIBerms),
MATAT? (Bena) u ap. MHOTO HCCIIETOBaHUNA TTPOBOHT-
Csl TAKXKE B COTPYAHHUYECTBE C YUCHBIMH W WH)KCHEPAMH
npyrux nabdoparopuit OUAN: JIOBD, JIAI u JIAP.
IToBelmeHne MHTEpPECa K MPOBEJCHUIO AKCIEPHUMEH-
TOB Ha YCTaHOBKE ITPUBEIIO K YBEJIIMUEHHIO KOJTUIECTBA HC-
CIIeyeMBIX 00pasIoB U MOTPeOOBAIO MPOBEACHHUS PadOT
10 aBTOMATU3aIUH TPOIECCa UX YCTAHOBKH (CHATHS) AJIS
MHUHUMH3AIUN J03bI HOHU3UPYIOIMIET0 N3ITy4eHHUs, MOy~
4aeMoil TIepCOHAIOM TP paboTe C paAHOaKTHBHBIMU 00-
pasuamu. C 31oif nenpio B JIH® 651 pazpaboTan mpoexT
110 BHEAPEHUIO POOOTU3NPOBAHHOTO MAaHUITYIISITOPA B TEX-
HOJIOTHYECKYIO Cpey ycTaHOBKH. Vcrionb3oBaHue podoTra
MTO3BOJISIET JUCTAHIIMOHHO YCTaHABIMBATH (CHUMATH) 00-
pasipl B Pa3IMuHBIX TOYKaX T'OJOBHOI 4acTH yCTaHOBKH

TIpuMep U3MeHEHUs 11BeTa TOIa3a Mocie
obmyuenus Ha peakrope BP-2

Colour change of topaz after irradiation
at the IBR-2 reactor

the Belarussian State Technological University (Minsk,
the Republic of Belarus), the Institute of Nuclear Physics
of the Academy of Sciences of the Republic of Uzbekistan
(Tashkent), the Accelerator Centre TRIUMF (Vancouver,
Canada), the Physics Department of Nanjing University
(Nanjing, China), the European Spallation Source (Lund,
Sweden), IAEA (Vienna) and others. Much research is
implemented as well in collaboration with scientists and
engineers of the JINR Laboratories: VBLHEP, DLNP and
FLNR.

Growing interest in carrying out experiments at the
facility led to an increase in the number of samples test-
ed and required the realization of activities on the process
automation of their installation (removal) for minimizing
the dose of ionizing radiation obtained by the staff during
the work with radioactive samples. For this purpose a proj-
ect for the implementation of a robotic arm in the techno-
logical environment of the facility has been developed at
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6e3 MpsIMOro KOHTaKTa MEPCOHaNa C pajuo-
AKTUBHBIMH 00pa3liaMH U 3JIEMEHTaMH KOH-
CTPYKLIUH J0 U TIOCJIE OOITydeHNSI.

TounocTe pacmonoxeHus o0OpasloOB B
MPOCTPAHCTBE JIOCTUTACTCS MPEUN3HOHHBIM
MO3UI[MOHUPOBAHUEM YCTaHOBKH ITyTEM 3a-
JaHust TpeOyeMbIX KOOPAMHAT B MPOrpaMMe,
M0 KOTOPOH NEeHCTBYyeT pPOOOTH3MpOBAaHHAS
cuctema. B cBs3U ¢ MOsIBICHNEM BO3MOKHO-
CTH HE3aBHCUMOI M OBICTPOI CMEHBI 00pas3-
I[OB B YCJIOBUSIX BBICOKHX TOJIEH MOHU3HUPY-
IOIIEr0 M3JIyYCHUs] CTAaHOBHUTCS JIOCTYITHBIM
MIPOBEAECHNE HOBBIX TUIIOB YKCIIEPUMEHTOB H
BO3pacTaeT MPON3BOAUTEILHOCTD YCTAHOBKH
(KOTM9IeCcTBO UCCIIEAYEMBIX 00Pa3IIoB).
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PoGotusupoBanHas cucrema The robotic system of moving
nepeMeIeHus 00pas3ioB samples

FLNP. The use of the robot allows remote installing (removal) of samples
in various points of the head part of the facility without a direct contact
of the personnel with radioactive samples and structural elements before
and after the irradiation.

Accuracy of the samples’ location in the space is achieved by precise
positioning of the facility by means of setting the required coordinates
in the programme according to which the robotic system operates. In
relation with possibility of independent and rapid change of samples, in
conditions of high ionizing radiation fields, it will be available to carry
out new kinds of experiments which will increase the productivity of the
facility (the number of samples tested).
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/. I1. Ko3nenxo, b. Myxamemynwi, E. A. Kenotwcun, C. E. Kuuanoe,
E. B.J/Iykun, A. A. lllatimepoenos, K. Hazapos, b. H. Casenko

Co31aHue IKCIIEPUMEHTAIbHON YCTAHOBKH
HEUTPOHHOU paauorpaduu u romorpadpuu
Ha peakTope BBP-K (UA®, Kazaxcran)

MeToapl HSUTPOHHOTO UMHUKAHTA — paauorpadun
U TOMOTpaduu, MO3BOIAIONINE ITONy4YaTh H300paKCHHUS
1 00bEMHBIE TPEXMEPHbIE PEKOHCTPYKINH BHYTPEHHETO
CTPOEHHS 0OBEKTOB HCCIIEOBAHMUS C MPOCTPAHCTBEHHBIM
paspemienreM nopsiaka 100 MxM, B HacTOsIIee BpeMs I10-
JYYUITH ITUPOKOE Pa3BUTHE Ha COBPEMEHHBIX HCTOYHUKAX
HEUTpOHOB [1]. 3HauMTENbHAS TIyOWHA MPOHUKHOBCHUS
HEUTPOHOB JIA€T Psijl IPEUMYLIECTB METOJaM HEUTPOHHOM
paguorpaduu u ToMorpaduu 1Mo CPAaBHEHHUIO C PEHTTEHOB-
CKUM U3JIy9CHUEM H MTO3BOJISCT UCIONB30BaTh UX IS pe-
LIEHUS [UPOKOTO KPyra MEKIUCIUIIMHAPHBIX HAYYHBIX
3aa4 — OT HCCJIEIOBAHUS CTPYKTYPHBIX OCOOCHHOCTEH
MaTepHajioB, MPUMEHSICMBIX B SACPHBIX TEXHOJOTHSIX,
MIPOIECCOB (PYHKITMOHUPOBAHUS IICKTPUICCKUX AKKyMY-
JSTOPOB M Oarapeit [2], MUKPOCTPYKTYpPBI CTPOUTEIBHBIX

¥ KOHCTPYKIIMOHHBIX MaTepHayioB [3] 10 W3y4eHUs BHY-
TPEHHETO CTPOCHUS YHUKANBHBIX MaICOHTOIOTUIECKIX
W apXeOoJIOTHYeCKUX 00beKToB [4, 5].

Mertonbl HEHTPOHHOH paauorpadu M TOMOTpa-
(¢ur Ha MPOTSHKEHUU IISATH JIET YCIEHIHO HMCIOJIB3YIOT-
Cs B WMCCIENOBAaHWIX Ha 0a3e WMITYIBCHOTO BBICOKOIIO-
toyHoro peaktopa MBP-2. B Pecmybmuke Kazaxcran
B PecnyOnnkaHCKOM TOCYIapCTBEHHOM HpENNPHUSITHN
«MHctuTyT siaepHoi pusuku» (Anma-Ara, moc. Anaray)
OIHOH M3 0a30BBIX YCTAaHOBOK SIBIISICTCS CTAIIMOHAPHBII
HCCIIe0BaTeNnbCcKuil aToMHBIH peakTop BBP-K, Ha koto-
POM TIpOBOAATCS (PyHJAMEHTAJIBHBIC SIEPHO-(PU3HYECKHE
U MaTepHaJOBEAYECKUE HCCICIOBAHUS, IPOU3BOAATCS
PaAMoOW30TONBl I MEIOWIWHBI W TPOMBIIUICHHOCTH.
C yueToM akTyalbHOCTH U IIUPOKUX MPUKIATHBIX BO3-

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

The Development of the Experimental Facility
for Neutron Radiography and Tomography
at the WWR-K Reactor (INP, Kazakhstan)

The neutron imaging methods: radiography and to-
mography, allowing one to obtain images and three-di-
mensional reconstruction of the internal structure of stud-
ied objects with a spatial resolution of about 100 pum, are
widely developed at modern neutron sources [1]. A signifi-
cant depth of neutron penetration in comparison with X-ray
radiation gives a number of advantages to the neutron radi-
ography and tomography methods and allows them to be
used for solving a wide range of interdisciplinary scientific
problems: from the study of structural features of materi-
als used in nuclear technologies, the processes in electric
batteries and power cells [2], the microstructure of con-
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struction and building materials [3] to the studies of the
internal structure of unique paleontological and archaeo-
logical items [4, 5].

The neutron radiography and tomography methods
based on the IBR-2 pulsed high-flux reactor have been suc-
cessfully used in studies within five years. At the Institute
of Nuclear Physics (INP) of the Ministry of Energy of
the Republic of Kazakhstan (Almaty, Alatau), one of the
basic facilities is the stationary research nuclear reactor
WWR-K, which carries out fundamental nuclear physi-
cal and material research, and produces radioisotopes for
medicine and industry. Taking into account the relevance
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MOYKHOCTEl METOIOB HEWTPOHHOH paauorpadum u TO-
Morpadun, HakoruieHHoro corpyanukamu JIHO OWSIN
OTBITA IO CO3/IaHUIO AKCIEPUMEHTAIBHBIX HEHTPOHHBIX
YCTaHOBOK [6] M 3aWMHTEPECOBAHHOCTH €O CTOPOHBI VSAD
B Pa3BUTHH JKCIIEPUMEHTaIbHOI 0a3bl peakropa BBP-K
Obuta copMHpOBaHa COBMECTHas paboyas rpymnmna Juis
CO3/1aHUsl YCTaHOBKH JJIS1 UCCIIE0BAHUI € IIOMOILBIO HEM-
TPOHHOW pasmorpaduu u Tomorpaduu Ha Oase peakTopa
BBP-K. 3a cpaBHUTEIBHO KOPOTKHUIT CPOK OBLIN BBINOJIHE-
HBI pabOTHI TIO TPOEKTHPOBAHUIO ITOH HOBOH YCTaHOBKH,
3aKazy W NMPHOOPETCHUIO CHENHAIBFHOrO 00OPYZOBaHUS

AT THE LABORATORIES OF JINR

akTopa BBP-K. KonctpykiuonHnsie 0cOOEHHOCTH SKCIIe-
PUMEHTAIBHOTO 3ajla PeaKkTopa OMpPEeIeSIIN J0CTaTOYHO
KOMIAKTHYIO CXEMy YCTaHOBKH C MAacCHBHOIN OCTOHHOI
3alIUTON OT HOHU3UPYIOLIETO PAJUALIMOHHOIO U3ITyYE€HUS
(puc.1).

IToTOK TEmIOBBIX HEWTPOHOB HA BBIXOJAE KaHala
Nel ObIT M3MEpEeH METOIOM aKTHBAIMM 30JIOTHIX (DOJIBT
u coctasnser ~4,5-10% M2 ¢!, Helirponnsrii myudok
(hopMupyeTcst ¢ MOMOLIBIO CUCTEMBI KOJJIMMAaTOPOB, I10-
MEIIEHHBIX B BaKyyMHUPOBAaHHBIH KOXYX IJISI YMEHbIIIE-
HUSl TIOTE€Ph M3-3a PACCESIHUs HEHTPOHOB HA BO3IYyXE.

U MaTepuasoB, pa3MELICHUI0 OcC-
HOBHBIX KOMITOHEHTOB YCTAHOBKH H
9JIEMEHTOB OMOJIOTHYECKON 3alUThI
B OKCIIEPUMEHTAIIBHOM 3ajie peak-
topa BBP-K. B manaOM cooOmmeHun
MIPEJCTABIECHBI MIPUHINTHATbHAS
CX€Ma YCTAaHOBKHU JJIi HEUTPOHHOU
panuorpaduu U ToMorpadpum, ee oc-
HOBHBIC TEXHHUYECKHE MapaMeTphl, a
TaK)Ke TepBble SKCIEPUMEHTAJbHbIE
pE3yIbTaThI.

HoBasg ycraHoBka HEHTpOH-
HOM paguorpaduu u ToMorpaduu
pacnonaraercsa Ha kaHaie Nel pe-

and wide application capabilities of
the neutron radiography and tomog-
raphy methods, the experience of the
development of experimental neu-
tron facilities by the staff members
of JINR FLNP [6] and the interest
of the INP Directorate in the devel-
opment of the experimental facil-

Puc. 1. CxeMa OCHOBHBIX y3JI0B YCTAHOBKH JIJIsl HCCIICIOBAHUI C TOMOIIBIO HEUTPOHHON
panuorpaduu u Tomorpaduu Ha kanane Ne 1 peakropa BBP-K: 1 — mbepHas 3acionka
JKCTMEPUMEHTATIBHOTO HEHTPOHHOTO KaHana Ne 1; 2 — BaKyyMHPOBAHHBINM KOXKYX CHCTE-
MBI KOJUTUMATOPOB, (DOPMHUPYIOIINX HEHTPOHHBII My4OK; 3 — MECTO PACIIOIOKCHHUS JIe-
TEKTOPHOU CHCTEMbI M MOBOPOTHBIX TOHUOMETPOB JJIsi HEUTPOHHBIX TOMOTPApHUSCKUX
JKCTIIEPUMEHTOB; 4 — 3JIeMEHThI OCTOHHOW 3alUThI OT HOHU3UPYIOIINX H3TYUYCHUH MPU
MPOBEICHUN HEHTPOHHBIX IKCIICPUMEHTOB

Fig. 1. The scheme of the main components placing at the neutron radiography and to-
mography facility on beamline No. 1 of the reactor WWR-K: 1 — the shatter of neutron
beam of the experimental beamline No. 1; 2 — vacuum casing of the collimator system
for forming the neutron beam; 3 — the location of the detector system and goniometers
for neutron tomography experiments; 4 — the elements of concrete protection against
ionizing radiation

ities of the WWR-K reactor, a joint
working group has been formed to
develop a neutron radiography and tomography facility at
the WWR-K reactor. In a relatively short time, the design
of this new facility, ordering and purchasing of special
equipment and materials, and the installation of the main
components of the biological protection shell in the exper-
imental hall of the reactor WWR-K were performed. This
report presents the scheme of the neutron radiography and
tomography facility, its main technical parameters, as well
as the first experimental results.

The new neutron radiography and tomography facili-
ty is located on the first beamline of the WWR-K reactor.
A compact scheme of the facility with a massive concrete
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protection against ionizing radiation determines the design
of the experimental hall of the reactor (Fig. 1).

The thermal neutrons flux at the output of beamline
No.1 was measured by the method of activation of gold
foils and it is ~4.5-10% cm2-s7!. The neutron beam is
formed by a system of collimators placed in a vacuum
casing to reduce losses due to neutron scattering in the
air. Collimators form a neutron beam with a diameter of
60 mm at the entrance to 150 mm at the exit of the neutron
beam from the collimator system. The quality of the ob-
tained neutron images depends on the parameter L/D [7],
which is determined by the ratio of the distance L between
the input aperture of the collimator system and the sample
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Konmmmarops! GopMHUpYIOT HEUTPOHHBIN MYYOK C THAME-
TpoM 60 MM Ha Bxoze 1 150 MM Ha BBIXO[IE ITy9Ka U3 CHCTe-
MBI KOJJITMMAaTropoB. KauecTBo momydaeMbIX HEMTPOHHBIX
n300pakeHnid 3aBUCHT OT mapamerpa L/D [7], koTopsrit
OIIPEZENACTCS OTHOLIEHUEM paccTosHus L Mexmy Bxon-
HOH anepTypol KOJJIMMAaTOPHOM CUCTEMBI U MOJIOKEHUEM
ncceayeMoro obpasna K JUaMeTpy BXOTHOHM amepTypbl
xoutuMaropoB D. CooTBeTcTByIoIHME 3HAYCHUS IS CO-
3MaHHOH yCTaHOBKH cocTaBisAioT L = 5,2 M, D = 6 cm, uT0
COOTBETCTBYET 3HaueHHIo mapamerpa L/D = §7.

Jlns momydeHust HEUTPOHHBIX M300pakeHUH MCTIONb-
3yEeTCsl CIELMAJIbHBIA JETEKTOP Ha ABYX3€PKAJIBHOM OI-

Puc.2. JlerekTopHasi cucTeMa JJisi YCTAHOBKM HEWTPOHHOW pamuorpapuu W TOMOrpa-
¢un peaxropa BBP-K: 1 — mudposast Bugeokamepa BEICOKOTO pa3pelIeHNs] HA OCHOBE

THYECKOM CXeMe /IS 3alUThl BUJEOKaMephl OT pajnalu-
OHHOTO M3ITy4deHHs (pHc.2), pa3paboTaHHBIN KOMIIaHUEH
SOL Instruments (bemopyccus). Hefitpornoe n3o6paske-
HHE OT TPOIIEAIIETO Yepe3 HCCIEAYeMbIii OOBEKT Hei-
TPOHHOTO ITy4Ka TPaHC(HOPMUPYETCSI B CBETOBOM CUTI'HAI C
TTOMOIIBIO CIIMHTIIIISIIIMOHHOTO SKpaHa Ha OCHOBE SLiF/
ZnS nnm GdZO3S. CBeTOBOI CHTHAN OT CHMHTHILIATOPA,
OTpaXasich OT JBYyX IOBOPOTHBIX 3€pKal, (hOKycHupyer-
cs1 OOBEKTHBOM C TEPEeMEHHBIM (POKYCHBIM PACCTOSHUEM
Ha CCD-MaTpuily BBICOKOYYBCTBHTEIHHON BHICOKaMe-
pel Ha ocHOBe Marpuil Hamamatsu ¢ paspemeHuem
2048 x 2048 mukceneii.

Ha co3gaHHOM cTaHIIUM HE-
TPOHHOU pamuorpadul W TOMOTpPa-
¢un TpoBeseHBI NEPBBIE YCIEUIHbIC

CCD-matpuipl Hamamatsu ¢ BO3/IyLIHBIM OXJIaKICHIEM; 2 — 0OLEKTHE ¢ epeMennbiy  KCHIEPHUMEHTBI. B kadecTse nmpumepa
(doxkycubiM pacctosiaueM TAMRON ¢ nibe3oiBUTaTEIISIMU JJIST YIAICHHOTO yripaBieHus ~— Ha PHUC. 3 mpezcTaBlIeHbl HEUTPOHHbIE
(OKYCOM ONTHUECKOIN CHCTEMBI; 3 — MEXAHUYECKas CHCTEMA FOCTHPOBKH JIBYX MOBO-  HM300pakKeHMS] METAUTHIECKUX 00BEK-

POTHBIX 3€pKaJ; 4 — nnactuHa HeﬁTpOHHOFO CHUHTUJLIATOPA

TOB: OyIMIbHHMKA, HABECHOTO 3aMKa
u poropa asurarens. Ha nelTpon-

HOM M300pa)KEHHH OTUETIIMBO BUIHBI
BHYTPEHHHE 4acTH OyIWIbHHKA: TIPY-
KWHBI, CTaJIbHBIC TY)XXKH, 3yOuarble
Koecuku. B To ke Bpems HaOmona-
€TCs1 XOPOILIMI HEUTPOHHBIN KOHTPACT

nals by means of a scintillation screen
from SLiF/ZnS or Gd,0,S materials.
The light signal from the scintillator,
reflecting from two mirrors, is fo-
cused by a lens with a variable focal
length on the CCD matrix based on
the Hamamatsu chip of a high-sensi-

Fig.2. The detector system for the neutron radiography and tomography facility at the tive video camera with a resolution of
WWR-K reactor: 1 — the high-resolution digital video camera based on air-cooled Ham- 2048 2048 pixels.

amatsu CCD chip; 2 — objective lens TAMRON with a variable focal length with the Recently, the first successful ex-
motors for remote control; 3 — the mechanical system for an alignment of two optical  periments have been performed at the

mirrors; 4 — the neutron scintillator screen

position to the diameter D of the input aperture of the col-
limators. The related values for the developed facility are
L=5.2 m, D =6 cm, which corresponds to the value of the
parameter L/D = 87.

A special detector based on a two-mirror optical
scheme for radiation protection of the video camera de-
veloped by SOL Instruments company (Belarus) is used to
obtain neutron images (Fig. 2). The neutron beam passing
through the studied object is transformed into the light sig-
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neutron radiography and tomography

facility. As an example, the neutron

images of metal objects (alarm clock,
padlock and engine rotor) are shown in Fig.3. The inter-
nal parts of the alarm clock (springs, steel arms, gears) are
clearly visible on the neutron image. At the same time,
there is a good neutron contrast between the different parts
of the metal lock and the engine parts.

These results demonstrate good prospects for the neu-
tron radiography and tomography facility at the WWR-K
reactor for neutron studies in various fundamental and ap-
plied areas. Further methodological development of the fa-




B JIABOPATOPUAX MHCTUTYTA

MEXIy pasiIMYHBIMH YacTSIMH METaJUIMYECKOIro 3aMKa M
YaCTSAMHM JIBUTaTeIs.

JlaHHBIE pe3yNbTaThl  JIEMOHCTPHUPYIOT —XOPOLIHE
MIePCIICKTUBBI HCIIOJb30BAaHHUS YCTAHOBKH HEHTPOHHOM
panmorpaduu u tomorpaduu Ha peakrope BBP-K mms
HEWTPOHHBIX HCCIIENOBAHMI B PpasIH4YHBIX (yHIaMEH-
TaJILHBIX U MPUKJIAAHBIX oOnacTsax. JlanpHeimee MeTonu-
YecKoe pa3BHTHE YCTAHOBKHU OyJeT HallpaBJIeHO Ha YiIyd-
LICHHE ¢ TeXHUYECKHX IIapaMeTpOB M Pa3BUTHE MeTola

Puc.3. IlepBble HEWTpOHHBIE H300pa)KEHMs, MOTyUCHHBIE Ha
CTaHIINM HEHTPOHHOU pajguorpaduu U ToMorpaduu Ha peaxrTo-
pe BBP-K: 1 — GynmiibHHK; 2 — HaBeCHOI! 3aMOK; 3 — poTop
MaJIeHbKOTO JBHUrareist. HeHTpoHHBIN KOHTpacT (opMupyercs
MEXKTy CTaJBHBIM KOPITYCOM, OCBIO JIBUTATelIsl M JIATYHHBIX IIIe-
TOYEK

Fig. 3. The first neutron images obtained at the neutron radiog-
raphy and tomography facility at the WWR-K reactor: 1 — the
alarm clock; 2 — the padlock; 3 — the rotor of a small engine.
The neutron contrast is formed between the steel body, the motor
axis and the brass brushes

cility will be aimed at improving its technical parameters
and the development of the neutron tomography method.
Work is planned to improve the spatial resolution of the
facility and the development of additional radiation pro-
tection. The possibilities of varying the diameter D of the
input aperture of the collimator system will increase the
L/D parameter to 435.

AT THE LABORATORIES OF JINR

HEHTpOHHOW ToMorpaduu, 3arIaHUPOBAHBI PaOOTHI IO
YAy4IIEHHIO TPOCTPAHCTBEHHOTO PAa3pPEIICHNUS yCTAaHOBKH
1 pa3paboTKe JOMOTHUTEIBHON paJnaIliOHHON 3aIIUTHI
IIpopabarbiBatoTcs BO3MOKHOCTH BapbUPOBAHUS AnaMe-
Tpa D BXOmHOH anmepTypsl KOJUTMMATOPHON CHCTEMBI, 9TO
TIO3BOJIMT yBeMW4HTh mapametp L/D mo 435.
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SPUNHAHCOBbLIN KOMUTET

3acepgaHne ®UHAHCOBOro KOMMUTETa COCTOSINIOCH
16-17 HosOpsa B Byxapecte (PymbiHusa) nop npepce-
paTtenbcTBOM npeactaButens Pecny6nuku Bonrapum
C.XapusaHoBoM.

DrHaHCOBLIN KOMUTET 3acnyLuan AoKnag AvpekTopa
MHctutyTa B.A.MartBeeBa no BbINOMHEHMIO MNflaHa Hayui-
HO-MccrnenoBaTenbCckMx paboT 1 MexayHapoaHOro coTpya-
Huyectea OUVAN B 2018 1. 1 0 NnNaHax AesTEeNbHOCTU Ha
2019 r. KomuTeT ogobpun paboTy AMpeKUMM 1 KOmneKkTBa
OUAN, HanpaBneHHy Ha KOHCONMAALUMIO YCUITUIA YYEHbIX
n cneumanuctoB MHCTUTYTa Ha NPUOPUTETHBLIX MPOEKTax
CemunetHero nnaHa passutus ONAN Ha 2017-2023 rr.,
WHTerpaumio BegyLumx npoektoB OUNAN B mexxayHapoaHble
n, Npexae BCero, eBponenckue cTpaternyeckne nporpam-
Mbl C LieNblo co3aaHusa OnaronpusiTHbIX YCNOBUIA OIS yya-
CTUS B 3KCNEPUMEHTarbHbIX MCCIeA0BaHUsIX Ha co3naBae-
Mbix B OUNAN nepenoBbix 6a30BbIxX YCTAHOBKAX Y HaY4YHbIX
komnnekcax. PMHAHCOBbLII KOMUTET BbICOKO OLEHWUN XOf
peanusauun priarMaHcKkmx HaydHbIx nporpamm OUAN, oT-
MeTuB gocTtuxeHue B 2018 I. BaXkHbIX 3TanoB B pas3BUTUX
Hay4YHO-MccrneaoBaTenbCKon MHPaCTPyKTypbl MHCTUTyTa
N 3HAYUTENBHOE KONMMYECTBO aKTyarnbHbIX (U3NYECKNX pe-
3yneTaToB, Mofy4YeHHbIX ydeHbiMM OUAUN Ha ycTaHoBKax
MHCTUTYTa 1 B SKCNEprMMEHTaXx, BbINOMHAEMbIX B paMKax
MeXAyHapoaHbIX NapTHEPCKUX MPOorpamm.

®OVHaHCOBLIN KOMUTET 0A00pUN AEUCTBUS ONUPEKLUN
WHcTuTyTa, HanpaeneHHble Ha ¢opMMpoBaHMe [OMro-
cpoyHon ctpaterumn pa3sutua ONAN Ha neprog oo 2030 1.

FINANCE COMMITTEE

UneHbl KOMUTETa NPUBETCTBOBANU YCUNUA ANPEKUnn
MHCTUTYTa No co3gaHuio YCNoBUI AN MOATOTOBKU BbICO-
KOKBanNnuLMPOBAHHOIO HAay4YHOrO N MHXEHEPHO-TEXHUYE-
ckoro nepcoHana ana ONAN, B yacTHocTH, NnaHnpyemoe
B 2019 r. Hayano paboTtbl MexayHapooHOW WHXEHEPHOM
LUKOMbl — coBMecTHoro npoekta OMAW n rocynapcteeH-
Horo yHuBepcuteTa «[ybHay, a Takke npopaboTky u ae-
TaneHoe obcyxaeHne peanusaunm npasa ONAN no camo-
CTOSITENBHOMY MPUCY>KOEHMNIO YYEHBIX CTEMNEHEN.

Mo poknagy 3amectuTens pykosoantens GMHaHCOBO-
3KoHoMM4Yeckoro ynpasneHusa MHctutyta M. . BacunbeBa
«O npoekte Oropxketa OUAN Ha 2019 1., 0 NnpoekTe B3HO-
coB rocypapcts-uneHoB OUNAN Ha 2020, 2021, 2022 rr.»
®uHaHcoBbIi komuTeT pekomeHgosan KM yTeepanTb
oromxketT ONAN Ha 2019 1. ¢ o6LLer cymmoi 4OX040B 1 pac-
xopoB. 232 112,4 Teic. gonnapos CLUA, a Takke paspewmnTb
avpektopy WHctutyta B 2019 . BHOCUTH KOPPEKTUPOBKM
B GOromker OUAWN, Bkntoyasi KOPPEKTUPOBKM cTaTen pac-
X0[o0B no 3apaboTHON nNnaTe 1 MexayHapoaHOMY COTpPYA-
HUYECTBY, B paMKax yTBEPXAEHHOro GrogkeTa B COOTBET-
CTBUM C PErNaMEeHTOM BHECEHUSA KOPPEKTMPOBOK B BrompkeT
OUNAN. drHaHCOBLIN KOMUTET Takke pekomeHgosan Kl
YTBEPAUTD LKAy B3HOCOB, B3HOCHI 1 BbIMaTy 3a0MMKeH-
HocTel rocygapcte-uneHoB OVAW Ha 2019 1.

durHaHcoBbIN koMUTeT pekomeHgoBan KIIM onpeae-
NUTb OPUEHTUPOBOYHLIE pasmepbl Bromxketa OUNAN no go-
xofgam u pacxogam Ha 2020 r. B cymme 208,53 mnH gonna-
poB CLUA, Ha 2021 r. B cymme 212,50 mnH gonnapos CLUA

A meeting of the JINR Finance Committee was
held in Bucharest (Romania) on 16-17 November.
It was chaired by S.Harizanova, a representative of the
Republic of Bulgaria.

The Finance Committee heard a report presented by
JINR Director V. Matveev on implementation of the plan
of research and international cooperation in 2018 and on
plans of JINR activities for the year 2019. The Committee
commended the work being done by the JINR Directorate
and staff which is aimed at consolidating the efforts of sci-
entists and specialists on the priority projects of the Seven-
Year Plan for the Development of JINR (2017-2023) as
well as at integrating JINR’s leading projects into inter-
national and first of all European strategy programmes in
order to create favourable conditions to participate in ex-
perimental research at the advanced basic facilities and re-
search complexes being constructed at JINR. The Finance
Committee appreciated highly the progress in implement-
ing JINR’s flagship programmes, noting the achievement in
2018 of important stages in developing the research infra-
structure and of a significant number of important physics
results produced by JINR scientists at JINR facilities and
in experiments carried out within international partnership
programmes.

The Finance Committee praised the actions being tak-
en by the Directorate towards elaborating JINR’s long-term
development strategy for a period until the year 2030.

The Committee members welcomed the efforts of the
Institute’s Directorate to create conditions for the training
of highly qualified scientific and engineering staff for JINR,
in particular, the planned start in 2019 of the International
School of Engineering — a joint project of JINR and the
Dubna State University, as well as the elaboration and de-
tailed discussion of the implementation of JINR’s right to
independently confer academic degrees.

Based on the report “Draft budget of JINR for the year
2019, draft contributions of the Member States for the
years 2020, 2021, and 2022” presented by M. Vasilyev,
Deputy Head of JINR’s Finance and Economy Office, the
Finance Committee recommended that the CP approve the
JINR budget for the year 2019 with the total income and
expenditure amounting to US$232112.4 thousand and al-
low the JINR Director to introduce adjustments to the JINR
budget in 2019, including adjustments to the expenditure
items “Salaries” and “International cooperation”, within the
approved budget in accordance with the Regulation for
the introduction of adjustments to the JINR budget. The
Finance Committee also recommended that the CP ap-




PYIHAHCOBbIN KOMUTET

n Ha 2022 r. B cymme 217,65 mnH gonnapos CLUA, a Takke
OPUEHTUPOBOYHbIE CYyMMbl B3HOCOB TOCYAapCTB-YSIEHOB
OUNAN Ha 2020, 2021 n 2022 .

Mo poknagy avpektopa JI®B3 B.[.Kekenvase n Bu-
ue-gnpektopa MHcTtutyTa P.NlegHuukoro «O npoekTe 6toa-
)KeTa Mo UCMonb30oBaHWIO LeneBbiX cpeacTB Poccuiickon
denepaumu, Bblgensemblx B cooTBeTcTBUMM ¢ Cornalue-
Huem mexay MNpaeutenbctBom Poccunckon depepaumm
N MexXOyHapOL4HOW MEXMNPaBUTENbCTBEHHON Hay4HO-UC-
cnepoBatenbckon opraHusaumnein O6beguHEHHbIM UHCTU-
TYTOM S4epHbIX NCCNefoBaHUM O CO30aHUM 1 SKCnnyaTa-
UMM KOMMIIEKCa CBEPXMPOBOASLUMX KOMEL, Ha BCTPEYHbIX
nyykax Tspkenbix MoHoB NICA, Ha 2019 r.» ®uHaHCOBbIV

FINANCE COMMITTEE

komuTeT pekomeHgosan KIIM yTeBepautb GrogxeT no uc-
nonb30BaHu1Io LieneBbix cpeacTts Poccunckon ®egepaunu,
BblAeNsAeMbIX B COOTBETCTBMM C AaHHbIM COrMalleHneM Ha
2019 r., B cymme 2311471,1 Thic. pybnei.

Mo poknagy npencenatens paboyen rpynnbl A. XBe-
aenvase «O6 uTorax 3acegaHus pabodert rpynnbl Npu
npeacenatene KIM no dwuHaHcoBbiM Bonpocam OUAN
ot 19 okTa6ps 2018 r.» OMHAHCOBBLIN KOMUTET PEKOMEH-
posan KM yTBepauTb pernameHT BHECEHUS KOPPEKTU-
poBok B 6romxer OUNAN, nopyunts aupekumm UHCTUTyTa
aopaboTaTb NPOEKT Nopsaka 3adeTa CTOMMOCTM NMOCTaBOK
obopynoBaHusi, NpnbopoB, MaTeprarnos, yCryr u oTaenb-
HbIX paboT no 3aka3amM VHCTUTYTa B CHET ynnaThbl 4ONEBbIX

Byxapect (Pymbiams), 1617 nos6ps1. 3acenanne Gunancooro komurera OVSAN

Bucharest (Romania), 16-17 November. A regular meeting of the JINR Finance Committee

prove the scale of contributions of the JINR Member States
for the year 2019.

The Finance Committee recommended that the CP
determine the provisional volumes of the JINR budget
in income and expenditure for the year 2020 amount-
ing to US$208.53 million, for the year 2021 amounting
to US$212.50 million, for the year 2022 amounting to
US$217.65 million, as well as the provisional amounts of
the Member States’ contributions for the years 2020, 2021,
and 2022.

Regarding 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 2019”

presented by VBLHEP Director V.Kekelidze and JINR
Vice-Director R.Lednicky, the Finance Committee recom-
mended that the CP approve the budget for the use of the
special-purpose funds of the Russian Federation, allocated
in accordance with this Agreement, for the year 2019 in the
amount of 2311471.1 thousand rubles.

Regarding the report “Results of the meeting of
the Working Group under the CP Chairman for JINR
Financial Issues held on 19 November 2018” presented
by A. Khvedelidze, Chairman of the Working Group, the
Finance Committee recommended that the CP approve the
Regulation for the introduction of adjustments to the JINR
budget and that the CP commission the JINR Directorate
to finalize the draft Procedure for the offset of costs of sup-
plies of equipment, instruments, materials, services and
individual work on the Institute’s orders against payments
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SPUNHAHCOBbLIN KOMUTET
FINANCE COMMITTEE

B3HOCOB rocyaapcTtB-uneHoB OUNAN 1 HanpaBnTb YTOUHEHHYIO peaak-
LMo NpoeKTa nopsiaka 3adveTta B rocygapcrea-yneHsl OUAN B pam-
Kax opraHusauum 3acegaHna ®uHaHcoBoro komuTeta u ceccum Krirl
B mapte 2019 r.

PurHaHcoBbIV komuTeT pekomengosan Kl nopyunTs avpekunm
MHCTUTyTa NOArotoBUTL HOBYIO peaakumio npoekta MNonoxeHus o Ha-
YYHO-MCCenoBaTenbCKMX U 06pa3oBaTenbHbIX NporpaMMax coTpya-
HuyecTBa MIHCTUTYTa C Hay4YHbIMU OpraHM3auusMn U yHUBEpCUTeTa-
Mu rocypapcte-dneHoBs OUNAN ¢ yyeTom 3amevaHun, BblCKa3aHHbIX
uneHamu pabouer rpynnbl, U BBECTU B AencTtBue ¢ 1 aHBaps 2020 r.,
a Takke nopyyuuTb aupekummn MHctutyta go 1 mapta 2019 r. nogro-
TOBUTb W HanNpaBWTb MOSIHOMOYHbLIM NPEACTABUTENSM MPOEKThLI YTOY-
HEHHbIX HOPMAaTUBHbIX JOKYMEHTOB, PErNTaMEHTUPYIOLLMX 3aKYMOYHYHO
pesatenbHocTe OVAN. drHaHCOBLIN KOMUTET Takke pekoMeHaoBarn
COXpPaHUTb OEWCTBYIOLLYIO MPAKTUKY yAep)KaHWsi Hamnora Ha 4oXOoAbl
dusnyeckmx nuuy, — pabotHukos OUAN, aBnsaoLwmxcs rpaxgaHamm
rocynapcte-4neHos OUNAN.

Mo poknagy OupekTopa ayauTopckown komnaHum «KopcakoB u
MaptHepbi» [O.A.KopcakoBa «O6 mTorax npoBefeHusi ayauTOpPCKOn
npoBepkn uHaHcoBow AeAtenbHocTn NHCTuTyTa 3a 2017 r. 1 aHa-
nvM3e UCMONHeHWs avpekumen WHCTUTyTa nraHa MeponpusaTui no
utoram NpPoBeAEHUS ayOUTOPCKON NMPOBEPKU (PUHAHCOBOW AeATerb-
HocTn ONAN 3a 2016 r.» PuHaHcoBLIM KOoMUTET pekomengosan Krirl
yTBEPOWTbL ayAuTOpCKoe 3akniodeHne n byxrantepckun otyetr OUAN
3a 2017 .

DUHaAHCOBbLI KOMUTET C MHTEPECOM 3achyLuan AoKNaz rmaBHOro
nHxeHepa WHctutyta B.H.vkana «Pa3sutne uHxeHepHon vHpa-
CTPYKTYpbI ANS BbINOMHEHNUST Hay4Hon nporpammbl OUAN».

CECCU4A KN ONAn
JINR CP SESSION

19-20 Hos6ps1 B ByxapecTte cocTosinacb
oyepegHasa ceccuss Komutera nonHomou-
HbIX NpeAacTaBUTENnen NpaBUTENbLCTB rocy-
papcte-uneHoB OUAWN nop npeacepatens-
cTBoM npeacTtaButensa Poccuiickon ®depe-
pauum . B. Tpy6HUKOBa.

3acnywas goknag avpektopa WMHctutyTta
B.A.MatBeeBa, Kl BbICOKO OUEHWUN YyCUMUS
anpekumn MHcTuTyTa No passuTuio drnarmaH-
CKMX Hay4HbIX nporpamm OUAWN, B yacTHOCTU:

— oTMeTun xo4 paboT no co3gaHuto KoMm-
nnekca konnangepa NICA, a Takke oumumans-
HOe OTKpbITUE MeXAyHapoaHbIX Konnabopauumi
MPD n BM@N v npoBeneHve aByx konnabopa-
LIMOHHbIX CcOoBeLlaHui no akcnepumeHtam MPD
n BM@N, 4To siBNsieTCs BakHbIM 3TarnomM B pas-
BUTUWN JA@HHbIX 9KCMEPUMEHTOB 1 CMNOCOGCTBYET
NPUBIMEYEHNIO LLMPOKOr0 MEeXAyHapO[4HOro Co-
obuecTtBa k peanusauumn npoekta NICA,;

— opobpun ycunug, npunaraemble Ans
CBOEBPEMEHHOIO 3aBEpPLUEHNSI CTPOUTENBLCTBA,
NULEH3NPOBaHMA 1 BBOAA B 3KCMyaTauuto da-
Opukn cBepxTskenbix arnemMmeHToB (CTJ), a Tak-
K€ MNnaHbl No MPOBEAEHUIO MEPBLIX TECTOBbIX
9KCMEPUMEHTOB;

— NpVBETCTBOBAN Mepbl MO yNy4lIeHWo
KOOPAMHALMN Hay4yHOW nporpammbel nNo uau-
Ke HeWTpuHO 1 Bonee cormacoBaHHOMY U 3gh-

of JINR Member States’ contributions and to send the updated draft
of this Procedure to the Member States as part of the organization of
the next meeting of the Finance Committee and session of the CP in
March 2019.

The Finance Committee recommended that the CP commission
the JINR Directorate to prepare a new version of the draft Regulation
for research and educational programmes of JINR’s cooperation with
scientific organizations and universities of JINR Member States, tak-
ing into account the comments made by members of the Working
Group, and to enact this Regulation from 1 January 2020; also to
prepare drafts of the updated documents regulating JINR purchasing
activities and to send them to the Plenipotentiaries by 1 March 2019.
The Finance Committee recommended that the CP resolve to retain
the current practice of withholding personal income tax from JINR em-
ployees who are citizens of JINR Member States.

Based on the report “Results of the audit of the financial activities
of JINR performed for the year 2017 and analysis of implementation
by the JINR Directorate of the Plan of activities resulting from the audit
of the financial activities of JINR performed for the year 2016” pre-
sented 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 2017.

The Finance Committee heard with interest the report “Deve-
lopment of the engineering infrastructure for implementing JINR'’s re-
search programme” presented by JINR Chief Engineer B. Gikal.

A regular session of the Committee of
Plenipotentiaries of the Governments of the
JINR Member States was held in Bucharest
on 19-20 November. It was chaired by
G.Trubnikov, a representative of the Russian
Federation.

Based on the report presented by JINR
Director V. Matveev, the Committee of Plenipo-
tentiaries (CP) appreciated highly the efforts of
the JINR Directorate to develop JINR’s flagship
research programmes, in particular:

— noted the progress towards construc-
tion of the NICA collider complex as well as the
official opening of the MPD and BM@N inter-
national collaborations and the holding of two
collaboration meetings of the MPD and BM@N
experiments, which is a significant step in the
advancement of these experiments and which
contributes to attracting a wide international
community to the realization of the NICA project;

— commended the efforts being taken to-
wards the timely completion of the construction,
licensing, and commissioning of the Factory of
Superheavy Elements (SHE Factory) as well as
the plans of first test experiments;



CECCU4A KIMN ONAn

(hEKTUBHOMY BbINOMTHEHUIO MPUOPUTETHLIX UCCrEaO0BaHUIA
B 9TOM HarnpasleHuy;

— C yOOBMNETBOpPEHVEeM OTMETWUI pa3BUTUE Mporpam-
Mbl MCCrieaoBaHni B 06nactn unsmkmM KOHOEHCMPOBAHHbLIX
cpeq, BKMvatoLwen B TOM Yncne paspaboTky KOHLenuum
HOBOrO WCTOYHMKA HelTpoHoB OWUAN B3aMeH peakTo-
pa NBP-2 nocne 3aBepLlUeHUs cpoka ero akcnmyartaumu,
a TaKkke NoAanucaHue cornalleHns 0 HamepeHnsx no Cos-
[aHuo HoBoW JlabopaTopumn CTPYKTYPHbIX UCCNELOBaHUNA
MaKpPOMOIEKYT M HOBbIX MaTepuanoB Ha CUHXPOTPOHE
SOLARIS ArennoHckoro yHuBepcuTeTa B Kpakose;

— MpUBETCTBOBAN 3anyck cynepkomnboTepa
«OBOpPYH», 3aHSIBLUErO BUAHOE MECTO B MEXAYHaPOAHbLIX
pPEeNTUHrax BblYUCIUTENBHbBIX CUCTEM;

JINR CP SESSION

— otmetun ycnexn ONAN B HanpaBneHun uHTerpa-
uun 6a30BbIX YCTAHOBOK B BEAyLLME MUPOBbIE MPOrpamMmbl
no uccregoBaTenbCKOM MHAPPACTPYKTYpe, B YACTHOCTU,
BkntodeHne komnnekca NICA, cabpukn CT3 n peaktopa
MBP-2 B cTpaternyeckuin otyet ESFRI no nccnenosarens-
CKUM MHPACTPYKTYpam, NpeactaBrneHHbii 11 ceHTabps
2018 r. B BeHe.

KM nopyunn ampekunn MHCTUTYTa npeactaBuTb Ha
ceccum KM B mapte 2019 r. aHanu3 NcnonHeHus rpadu-
koB peanu3aunn meranpoekta NICA, dbabpukm CTS 1 npo-
ekta «barikan», a Takke npogomxknTb paboTy no npvene-
YEeHU HOBbIX NapTHepoB, B YacTHocTn GSI (FepmaHus),
B peanunsauuio NPOeKTOB U Hay4HbIX nporpamm OUAU n o6
nTorax JonoXxuTb Ha cnegytowen ceccum Krr.

Byxapect (Pymbinus), 19-20 nos6pst. Ceccust KITIT OUSU (pomo npedocmasneno opekomumemom KIIIT)
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Bucharest (Romania), 19-20 November. A regular session of the JINR CP (courtesy of the CP Organizing Committee)

— welcomed the steps being taken towards a better
coordination of the neutrino physics programme and to-
wards implementation of priorities in this area in a more
concerted and efficient manner;

— noted with satisfaction the progress of the research
programme in the field of condensed matter physics, which
includes, among other things, the development of the con-
cept for a new source of neutrons at JINR replacing the
IBR-2 reactor after completion of its exploitation, as well as
the signing of the Letter of intent concerning the establish-
ment of a laboratory for structural research of macromol-
ecules and new materials at the SOLARIS synchrotron of
the Jagiellonian University in Krakéw;

— welcomed the launching of the Supercomputer
“Govorun”, which has taken a prominent place in the inter-
national ratings of computing systems.

— highlighted the progress achieved by JINR in inte-
grating its basic facilities into the global research infrastruc-
ture programmes, in particular, the inclusion of the NICA
complex, the SHE Factory and IBR-2 reactor in the ESFRI
Strategy Report on Research Infrastructures presented on
11 September 2018 in Vienna.

The CP commissioned the JINR Directorate to pres-
ent, at the CP’s session in March 2019, an analysis of im-
plementation of the schedules of the NICA megaproject,
the SHE Factory and of the Baikal project, also to continue
the ongoing work to attract new partners, in particular, GSI
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C ynooBneTBOpeHVEM OTMETUB Xof BbinonHeHus Ce-
mMuneTHero nnaHa passutusa OUNAN va 2017-2023 rr., KM
NOAYEPKHYN BaXXHOCTb KOHCONMMAAUUM Hay4yHOW mporpam-
Mbl IHCTUTYyTa B KOHTEKCTE rMaBHbIX 3a4ay CeMUIeTHero
nnaHa, a Takke HeoOXOAMMOCTb KOHLUEHTpauum ycunuin
OUNAN Ha BbINONMHEHUN COBCTBEHHbLIX 9KCMEPUMEHTOB.

KM nopyuun pupekumn MWHCTUTYTaA MNOATOTOBUTL
nnaH NpoBefeHUss MEPONPUSATUI, NMOCBSALLEHHbBIX NPeacTo-
sawemy MexayHapogHomy roay Mepuognyeckon Tabnuub
XUMUYECKNX 3NEMEHTOB, OCOBEHHO B rocygapcrBax-yne-
Hax OWAWM un rocymapcTtBax, ydacTBywlWMX B pabote
MHCTUTYTa Ha OCHOBaHWUW COrnaLlLeHUn O Hay4YHO-TeXHUYe-
CKOM COTpPYAHMYECTBE.

KomuteT ogobpun ycunus gupekumm MHcTutyTa, Ha-
npaeneHHble Ha nonynapu3auuio goctmwkeHun OUAU un
OCYLLIECTBMNEHNE MPOCBETUTENBCKON AeATENbHOCTU, obpa-
TMB 0c060€e BHMMaHWe Ha HeobXoaMMOCTb AarbHenLero
NOBbILLEHNS OCBEAOMIEHHOCTIN HAaY4YHOWN 06LLECTBEHHOCTU
rocygapcTts-4neHoB VHCTUTyTa 0 donarmaHcknx nporpam-
max OUVAN n Bo3moOXHOCTSX yyacTus B konnabopauusix,
PopMMPYEMBIX BOKPYT KPYMHbIX NPOEKTOB MHCTUTYTA.

KM nopaepxan npeanoxexHve gupekummn VIHcTutyta
0 co3gaHuy HayyHo-MHXeHepHOro coBeTa no MHHOBaLMAM
C y4Yactuem npepcrasutenen rocygapcra-dneHos ONAN n
k cnepytowen ceccun K B mapte 2019 . oxxuaaet npea-
NOXEHUS Mo KOHLEeNLUM1 MHHOBaLMOHHOM nonuTtukun OUNAN.

KM npuHan k ceegexuto, 4to Pecnybnuka Bonrapusa
npyv OOHOBMNEHWMM HALMOHANBbHOW [AOPOXHOW KapTbl Ha-
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YYHO-UCCNEeaoBaTeNnbCkoOM  UHMPACTPYKTYpbl  BKOYMNa
B Hee OUAWN, n pekomeHaoBan avpekunm MHcTutyTa noa-
Aepxatb ycunusa npasutensctBa Pecnybnvku Bonrapum
Mo MOBbILWEHNIO 3PPEKTUBHOCTU y4vacTusas Oonrapckmx
yYeHbIX B UCCIeoBaHuMsAX, NPOBOAUMbIX B abopatopusix
onAan.

Mo poknaay 3amecTuTenst pykoBoauTenst PMHaHCOBO-
aKoHoMMuYeckoro ynpasneHus MHctutyta M. 1. BacunbeBa
«O npoekte 6rompkera OUAN Ha 2019 r., 0 npoekTe B3HO-
coB rocypapcte-uneHoB OUNAN Ha 2020, 2021, 2022 rr.»
KM yreepaoun 6ropxketr OUAN Ha 2019 . ¢ obwen cym-
MOW [oxodoB u pacxono 232 112,4 Teic. ponnapos CLUA,
a Takxe paspelumn ampektopy MHctutyta B 2019 1. BHOCUTL
KoppekTupoBku B GlogxeT OUNAN, Brntovas KOPPEKTUPOB-
Kv cTaTen pacxonoB no 3apaboTHONM nNnaTe u MexayHaposa-
HOMY COTPYAHUYECTBY, B pamKax yTBEPXAEHHOro Groaxera
B COOTBETCTBMU C pernamMeHTOM BHECEHUS KOPPEKTUPOBOK
B 6ropxeT OUNAN. KIMIM Takke yTBEpAUN LWIKany B3HOCOB U
B3HOChI rocyaapcTs-uneHoB OUNAN Ha 2019 1.

KM onpegenvn opMeHTUPOBOYHbIE pasmepbl 6roa-
xeta OMAN no goxogam n pacxogam Ha 2020 r. B cymme
208,53 mnH ponnapos CWA, Ha 2021 r. B cymme 212,50 MnH
ponnapos CLA un Ha 2022 r. B cymme 217,65 mnH gon-
napoB CLUA n OpMEeHTMPOBOYHbIE CyMMbl B3HOCOB TOCY-
napctB-yneHoB OUAN Ha 2020, 2021 n 2022 rr.

Mo poknagy anpektopa JI®B3 B.[.Kekenvase n Bu-
ue-gmpektopa NHctutyta P.JlegHnukoro «O npoekTe 6roa-
)KeTa Mo Ucnonb3oBaHWIO LeneBblx cpeactB Poccuiickon

(Germany), to the implementation of JINR projects and sci-
entific programmes, and to report on the results at the CP’s
next session.

Noting with satisfaction the JINR Directorate’s attention
to the analysis of implementing the Seven-Year Plan for the
Development of JINR for 2017-2023, the CP stressed the
importance of consolidating JINR’s research programme
within the major objectives of the seven-year plan and of
concentrating efforts on the in-house experiments.

The CP commissioned the JINR Directorate to prepare
a plan of activities dedicated to the 2019 International Year
of the Periodic Table of Chemical Elements, especially in
the JINR Member States and in states participating in JINR
under agreements on science and technology cooperation.

The CP commended the efforts of the JINR Directorate
aimed at popularizing the achievements of JINR and at im-
plementing its educational programme, with special atten-
tion drawn to the need to further enhance the awareness
of the scientific community of the Member States about
JINR’s flagship programmes and opportunities to partici-
pate in collaborations around its major projects.

The CP supported the JINR Directorate’s proposal
to establish a Science and Engineering Council for Inno-
vations with the participation of representatives of JINR
Member States, requesting suggestions for the concept of

JINR’s innovation policy at the CP’s next session in March
2019.

The CP took note that the Republic of Bulgaria, when
updating the National Road Map on Research Infrastruc-
ture, had included JINR in this document. It recommend-
ed that the JINR Directorate support the efforts of the
Government of the Republic of Bulgaria towards increasing
the effectiveness of the participation of Bulgarian scientists
in the research carried out at JINR Laboratories.

Based on the report “Draft budget of JINR for the year
2019, draft contributions of the Member States for the years
2020, 2021, and 2022” presented by M. Vasilyev, Deputy
Head of the JINR Finance and Economy Office, the CP
approved the JINR budget for the year 2019 with the total
income and expenditure amounting to US$232 112.4 thou-
sand and allowed the JINR Director to introduce adjust-
ments to the JINR budget in 2019, including adjustments to
the expenditure items “Salaries” and “International cooper-
ation”, within the approved budget in accordance with the
Regulation for the introduction of adjustments to the JINR
budget. The CP also approved the scale of contributions of
the JINR Member States for the year 2019.

The CP determined the provisional volumes of the
JINR budget in income and expenditure for the year 2020
amounting to US$208.53 million, for the year 2021 amount-
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denepaumu, BolaensieMbIix B COOTBETCTBUM ¢ CornatueHnemM
mexay lNMpasutensctBoMm Poccunckon ®egepaummn n mex-
[yHapOHOW MEXNPaBUTENbCTBEHHOW Hay4YHO-UCCeno-
BaTenbckon opraHusaunerr O6beanHEHHbIM WHCTUTYTOM
S0EPHbIX UCCNefoBaHNiA O CO3AaHNM 1 KCyaTaLum KoM-
nrnekca CBEpPXMPOBOASALLMX KOMeL, Ha BCTPEYHbIX MyyKax
Tskenbix noHoB NICA, Ha 2019 r.» KNI ytBepaoun Gioa-
XKET Mo MCnonb30BaHWIO LeneBbIXx cpeacTtB Poccuickon
denepaumu, BblgeNseMbIX B COOTBETCTBMU C JAHHBIM CO-
rnaweHneM, Ha 2019 . B cymme 2 311 471,1 Tbic. pybnen.

KMM npuvHAn k cBegeHWio MHopMaumnio Avpekuun
Muctutyta n pykoBoactea meranpoekta NICA o mepax,
HanMpaBneHHbIX Ha obecneyeHve 3MPEPEKTUBHOMO WUC-
Nnonb30BaHUS BbIAENSAEMbIX Ha COOpYXEHMEe KOMMMeKca

JINR CP SESSION

NICA 6ropxkeTHbIx cpeactB OUAN n uenesbiX cpeacTts
Poccuiickon ®egepaunn, a Takke Ha COKpalleHne Hame-
TMBLUEroCsl B MOCMEAHWIA rof OTCTaBaHWsi OT MIaHOBbIX
CPOKOB COOPYXXeHUsi 06EKTOB KOMIMIIEKCa.

Mo poknapy npencepatens ®UMHAHCOBOrO KOMUTETA
C. XapwuszaHoBon «O6 utorax 3acegaHunst PvHaHCOBOTO KO-
mMuTeTa oT 16—17 Hos16psa 2018 r.» KIMM yTBepamn npoTokon
3acefaHns U pernaMeHT BHECEHWsT KOPPEKTUPOBOK B Orof-
xetr OUAN. KomuteT nopyunn gmpekumm UHctutyTa noa-
rOTOBUTb YTOYHEHHYIO pefakumIo NpoeKTa nopsiaka 3aveta
CTOMMOCTU MOCTaBOK 06opygoBaHUs, NpubopoB, MaTepu-
anos, ycnyr u oTAaenbHbiX paboT no 3akasam WHcTtutyTa
B CYET ynnaTtbl [ONEBbIX B3HOCOB rOCY4APCTB-YI1EHOB
OUAN ¢ yyeToM 3amevaHUn 1 NPEeanoXeHUn YreHoB

byxapecr, 20 HOA0psI.

[Noxnucanne meMopanyma

0 COTPYAHHYECTBE IO MPOEKTaM
ELI-NP, IFIN-HH u NICA OUSIN

10 UTOraM HayYyHOT'0 CUMIIO3MyMa,
MOCBSIIIEHHOTO COTPYTHUIECTBY
OUSIN-PymbIHYs, B paMKax BbIE3HOTO
3acemqanus KIITT OMAN

Bucharest, 20 November.

The signing of a memorandum of
cooperation on projects ELI-NP, IFIN-HH
and JINR NICA following the results

of the scientific symposium on
JINR-Romania cooperation, within the
framework of the JINR CP retreat

N2

~

~y

ing to US$212.50 million, for the year 2022 amounting to
US$217.65 million, as well as the provisional amounts of
the Member States’ contributions for the years 2020, 2021,
and 2022.

Regarding the report “Draft budget for the use of the
special-purpose funds of the Russian Federation, provided
in accordance with the Agreement between the Govern-
ment of the Russian Federation and JINR on the construc-
tion and exploitation of the NICA complex of superconduct-
ing rings for heavy-ion colliding beams, for the year 2019”
presented 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 for the year
2019 in the amount of 2311471.1 thousand rubles.

The CP took note of the information from the JINR
Directorate and the NICA megaproject management on
measures aimed at ensuring the effective use of the bud-
get funds of JINR and of the special-purpose funds of the
Russian Federation allocated for the construction of the
NICA complex, as well as at reducing the delay emerg-

ing over the past year in the planned construction of NICA
complex facilities.

Regarding the report “Results of the meeting of the
JINR Finance Committee held on 16—17 November 2018”
presented by S.Harizanova, Chairperson of the Finance
Committee, the CP approved the Protocol of this meeting
and the Regulation for the introduction of adjustments to
the JINR budget. The Committee commissioned the JINR
Directorate to finalize the draft Procedure for the offset
of costs of supplies of equipment, instruments, materi-
als, services and individual work on the Institute’s orders
against payments of JINR Member States’ contributions,
taking into account the comments and suggestions made
by members of the Working Group under the CP Chairman
for JINR Financial Issues and by the Plenipotentiaries, and
to send it to the Member States as part of the organization
of the next meeting of the Finance Committee and session
of the CP in March 2019.

The CP commissioned the JINR Directorate to pre-
pare a new version of the draft Regulation for research and
educational programmes of JINR’s cooperation with scien-
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pabouyelt rpynnbl No uHaHcoBbIM Bonpocam OUAN npu
npencepnartene K, nonHOMOYHbIX NpeacTaBuTeNen 1 Ha-
npaBuTb ero B rocygapcraa-uneHsl ONAN B pamkax op-
raHm3aumm 3acegaHuss GMHAHCOBOrO KOMUTETa U ceccum
KIr B mapte 2019 1.

KM nopyunn avpekumm MIHCTUTYTa NogroToBUTb HO-
BYIO pefakuuto npoekTa lNonoxeHns o Hay4Ho-nccneaoBa-
TeNbCKUX U obpasoBaTefibHbIX NporpamMmmax COTpyAHUYe-
ctBa MIHCTWTYTa C Hay4YHbIMU OpraHn3auusMn U YHUBEPCU-
Tetamu rocygapcta-uneHoB ONAN ¢ yuetom 3amevaHun,
BbICKa3aHHbIX YrieHamu paboden rpynnbl, U1 BBECTU €ro
B aencrtseue ¢ 1 aHBapsa 2020 r.

KM npvHAn pelueHne coxpaHuTb OEWCTBYHOLLYIO
NPaKkTUKy yaepXaHus Hamnora Ha [Aoxodbl U3NYECKMX
nmy — paboTtHukoB OUAN, aBnsiolumMxcsa rpaxaaHamu
rocygapcte-dneHoB OUNAN, a Takke nponsBoauTb 3adeT
yaoepxuvsaemoro HO®J1 ¢ paboTtHmkoB OUAN, asnsitowmxcs
rpaxgaHamu rocygapcts-4neHoB OUAN, no kotopbim KIT
NPUWHSAI peLleHne o NP1ocTaHoBeHn YneHcTea B OUNAN,
B CYET YMEHbLUEHUS 3aJ0IMKEHHOCTM COOTBETCTBYHOLLETO
rocynapcTtBa C Lernbio NpUMEHEHWS eOUHOTO Noaxoaa.

KM nopyunn ampekuun NHctutyta fo 1 mapta 2019 .
NnoaroToBWTb U HaMpaBUTb MOMHOMOYHBLIM NpeacTaBUTe-
NSIM MPOEKTbI YTOYHEHHbIX HOPMAaTUBHbIX JOKYMEHTOB, pe-
rMaMeHTUPYIOLLMX 3aKyrnodHyo aeaTtenbHocTb OVAN.

Mo noknagy AvpekTopa ayauTopckorn komnaHum «Kop-
cakoB 1 MNapTHepbl» [. A. Kopcakosa «O6 ntorax nposese-
HWs1 ayAMTOPCKOW NPOBEPKU (PUHAHCOBOW AeATENbHOCTU
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MHctuTtyTa 3a 2017 . n aHanu3e WCMONHEHUS OUPEKLU-
en MHcTutyTa nnaHa MeponpuaTvMin No utoram npoBese-
HWUS ayOuMTOPCKON MPOBEPKN (PMHAHCOBOW AEeATENbHOCTU
ONAN 3a 2016 r.» KM npuHan k cBeaeHUo ayauTopckoe
3aKn4YeHre no uToram MpoBELAEHUS ayauTOPCKOW npo-
Bepkn pmHaHcoBon aestenbHoctn OUAW 3a 2017 r, yT-
Bepaun dyxrantepckuin otdyer OUNAN 3a 2017 1., a Takke
dopmy akTa 0 cpefcTBax, MOCTYNMBLLMX B CYET onnarbl
nonesoro B3Hoca B 6omkeTr OMAW ot rocygapcTea-yneHa
ounAn.

Mo wnHdopmaumn rnaBHOrO y4eHoro cekpetapsi UH-
ctutyta A.C.CopuHa «O6 usmeHeHussix B coctaBe Yue-
Horo coBeTa OUNAN» KNI npuHan K cBEAEHWIO BKITIOYEHNE
B coctaB Y4eHoro coBeta OUAWN B.B.lpuHeBa (locy-
[ApCTBEHHbIN (POHA (hyHAaMeHTanbHbIX WCCNEAOBaHUN
YkpauvHbl, Kues, YkpanHa), KOTOpOro HasHa4umr noriHoMou-
HbI NpeacTaBuTens nNpasmTenscTea YkpanHsl, u I JlaBpe-
nawsunm (MHctutyT matematukn um. A.Pasmagse, TIY,
Tounucu, [pysns), KOTOPOro HasHa4YUm MOSIHOMOYHBIN
npeacraBuTenb NpaButenscTea pysuu.

3acnywaB [fgoknag  3amectuTensd  pykoBOAMTENS
YnpaBneHusi Hay4HO-OpraHM3aLMoHHOW paboTbl U MeX-
AyHapoaHoro cotpyaHudectsa [.B. KamanuHa «O craty-
Cce cormalweHuin C accouuMpoBaHHbIMK rocyaapcTBamu,
noaroToBke cornailleHun ¢ dpaHumern u Opyrumm rocy-
papcteamuy, KM ogobpun yeunusa aupekummn NHctutyta
no noBblleHnto cTtatyca Apabckon Pecnybnvkm Eruner,
Pecnybnukn Cepbun, HxHo-AdpukaHckon Pecnybnuvku

tific organizations and universities of JINR Member States,
taking into account the comments made by members of
the Working Group, and to enact this Regulation from
1 January 2020.

The CP resolved to retain the current practice of
withholding personal income tax (PIT) from JINR employ-
ees who are citizens of Member States, as well to set off
PIT withheld from JINR employees, who are citizens of
Member States for which the CP had decided to suspend
membership in JINR, accountable against reducing the ar-
rears of the corresponding state in order to apply a unified
approach.

The CP commissioned the JINR Directorate to pre-
pare drafts of the updated documents regulating JINR pur-
chasing activities and to send them to the Plenipotentiaries
by 1 March 2019.

Based on the report “Results of the audit of the fi-
nancial activities of JINR performed for the year 2017 and
analysis of implementation by the JINR Directorate of the
Plan of activities resulting from the audit of the financial
activities of JINR performed for the year 2016” presented
by D.Korsakov, Director of the audit company “Korsakov
and Partners”, the CP took note of the auditors’ report con-
cerning the financial activities of JINR examined for 2017,
approved the Accounting report of the Joint Institute for

Nuclear Research for 2017 and the form of the Act con-
cerning the funds received towards payment of the contri-
bution to the JINR budget from a Member State of JINR.

Based on the information “Changes in the member-
ship of the JINR Scientific Council” presented by A.Sorin,
Chief Scientific Secretary of JINR, the CP took note of
the inclusion in the membership of the Scientific Council
of B.Grynyov (State Fund for Fundamental Research of
Ukraine, Kiev, Ukraine) appointed by the Plenipotentiary of
the Government of Ukraine, and G.Lavrelashvili (A.Raz-
madze Mathematical Institute, TSU, Tbilisi, Georgia)
appointed by the Plenipotentiary of the Government of
Georgia.

Based on the report “Status of the agreements with
Associate States, preparation of agreements with France
and other states” presented by D.Kamanin, Deputy Head
of the JINR Science Organization and International Coo-
peration Office, the CP commended the efforts of the JINR
Directorate to elevate the status of the Arab Republic of
Egypt, the Republic of Serbia, and of the Republic of South
Africa to full Member States of JINR, as well as the cur-
rent work to prepare a cooperation agreement with the
Government of the French Republic. The CP took note of
the delay in extending the cooperation agreement with the
Government of the Federal Republic of Germany, of the
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B ONAN no nonHonpasHbIX rocygapcTs-yne-
HOB, a Takke NPoOBOAMMY paboTy No noaro-
TOBKE K 3aKIMOYEeHNI0 COornalleHnst 0 CoTpya-
HMYeCcTBE C MpaBuTenbCTBOM PpaHLy3cKon
Pecnybnuku. KM npuHsan BO BHUMaHue
3a4epXKy MpOANeHWs [oroBopa O COTPYA-
HMYyecTBe C npaBuTenscTBOM ®efepaTnBHON
Pecnybnukn epmaHun, ycnexu [upekummn
MHctutyta no passButuio  koomepauun C
WtanbsiHckon  Pecny6nukon,  metoguye-
Ckyto paboTy NMo BOCCTaHOBMEHWIO cTaTyca
Benrpun B OUAN, npeanpuHuMmaeMble ycu-
nva no npwvenevennto Mugun, Bpasvnumn n
apyrux rocygapcts B ONAN.

KM ¢ nHtepecom 3acnywan goknag au-
pektopa JIUT B.B.KopeHbkoBa «OCHOBHbIE
TPeHabl, BbI30BbI U MEPCMNEKTMBLI Pa3BUTUS
NH(OPMALMOHHBIX TEXHOMOTUIY.

KM noppepxan npegnoxeHue non-
HOMOYHOIoO NpPeACTaBUTENSA MNpPaBUTENbCTBA
Pecnybnvkmn Monbwun M. Banurypckoro Ha-
3BaTb o4HY 13 annew nnowagku JIAMN B yecTb
akagemuka A. XpblHKeBMYa.

VHOOPMALUMA ONPEKLIN OUNAN
JINR DIRECTORATE’S INFORMATION

16—18 oktabps OUAWN nocetuna nonbckas fgeneraums B Co-
cTaBe gupeKkTopa HauuoHanbHOro ueHTpa WCCNefoBaHWW U pa3Bu-
™M M. XopoBCKOro, NOJIHOMOYHOIO NPELCTABUTENS NPaBUTE/IbCTBA
Pecny6nuvku Monbwu 8 OUAN M. Banurypckoro, npefcenarens Ko-
MWCCHHK MPH NMOJIHOMOYHOM MpeacTaBuTesie npasuTesibeTea [Nonbm
no cotpyaHuuectsy ¢ OMAN M. ByasbiHbckoro.

HauuvoHanbHbIM LEHTP MCCNefOBaHUM U PasBUTUS 3aHUMaeTCs
yrpaB/iieHUEM W peasiv3auuen CTpaTerMiyeckux NporpaMMm Uccneno-
BaHWI U pa3paboToK B chepe MHHOBALMM, OCYLLECTBAAA NOAAEP>K-
Ky ¥ nepegady pes3ynbTaToB Hay4HbIX WCC/ELOBAHWNA B 3KOHOMMKY,
ynpaB/ieHUe MPUKNALHbIMU MWCCNELOBATE/IbCKUMU NpPOrpaMMami,
npoexkTamu B 061aCTU HaLMOHANbHOM OBOPOHbI U He30nacHOCTY.
Mo cnoeam M. XopoBcKkoro, elie ofHa Ba)kHas ccepa OesTesbHO-
CTW LeHTpa — 3auHTepecoBaTb CTYAEHTOB, acNWPaHTOB HayYHbIMM
UccnefoBaHUsMU U PaboTON B MHHOBALIMOHHBIX KOMMaHUAX.

Ha BcTpeue B pgupekuuu c yuyactvem pupekTopa WMHctuTyTa
akagemuka B. A.Mareeesa, Buue-gupektopoe ONAN M.T. UTkuca u
B. .Kekenunse, samectutens pykosogutens YHOPuMC [1.B.Ka-
MaHWHa roCTeM O3HaKOMMWIM C ucTtopuel, ctpyktypor OUAWU, Ha-
npaBAeHUSMU UCCNEeAOBaHUH, hnarMaHCKUMKU NpoekTamu, obpaso-
BaTe/IbHOW [eATe/IbHOCTbIO.

loct nocetunn nabopaTopuu AAEpHbIX peakLmi, HeUTPOHHOM
PU3UKK U PU3UKK BbICOKUX IHEPTHUM, BCTPETUIMCb C PYKOBOACTBOM
nabopaTtopui, 03HaKOMUIUCh C NPOEKTaMKU U YCTaHOBKaMM, Ha KO-
TOpbiX paboTaloT NOSbCKME COTPYAHWKM, a TakXXe COBEPLUM/IM 00-
30PHYIO 3KCKYPCHIO MO ropoay.

success of the JINR Directorate in develop-
ing cooperation with the ltalian Republic, of
the methodological work towards restoring
the status of Hungary in JINR, and of the ef-
forts made to attract India, Brazil and other
states to JINR.

The CP heard with interest the report
“Main trends, challenges and future develop-
ment of information technology” presented by
LIT Director V. Korenkov.

The CP supported the proposal by
the Plenipotentiary of the Government of
the Republic of Poland, M.Waligérski, to
name one of the alleys on the site of the
Laboratory of Nuclear Problems in honour of
Academician A. Hrynkiewicz.
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On 16—18 October, Director of the National Centre for
Research and Development of Poland (NCBR) M.Chorowski, Ple-
nipotentiary of the Government of Poland to JINR M. Waligérski,
and Chairman of the Commission under the Plenipotentiary of the
Government of Poland on cooperation with JINR M. Budzynski vis-
ited JINR.

Major fields of NCBR activities are management and imple-
mentation of strategic research programmes and elaborations in
innovations, support and transfer of scientific research results into
economics, and management of applied research and projects in
national defence and safety. According to M.Chorowski, an im-
portant sphere of the centre activities is to encourage students
and postgraduates in scientific research and work in innovation
companies.

At the Directorate a meeting was held with JINR Director Aca-
demician V.Matveev, JINR Vice-Directors M.Itkis and V.Kekelidze,
and Deputy Head of the International Cooperation Department
D. Kamanin. The guests were acquainted with the history and struc-
ture of JINR, trends of research, flagship projects, and educational
activities.

The Polish delegation visited the Flerov Laboratory of Nuclear
Reactions, the Frank Laboratory of Neutron Physics and the Veksler
and Baldin Laboratory of High Energy Physics, where the guests
were acquainted with the projects and facilities where Polish staff
members work, and had a sightseeing excursion around Dubna.
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Jy6Ha, 16—18 okTs10pa. [Tonbckas aeneranus B cocTaBe
nupekTopa HanmoHaasHOTO IIEHTpa UCCIeIOBaHU U Pa3BUTHS
M. XopoBcKoro (BTOPOii B JIEBOM DSy ), HTOJIHOMOYHOTO
npeacTaBuTeNs npaButenbcTBa Pecyomuku [Tomsmm 8 OUSN
M. Banurypckoro (TIepBBIi B JIEBOM psijly) U MIPpeAceaaTes
KOMHCCHH TP MTOTHOMOYHOM TIPE/ICTABUTEINIE TPABUTEIHCTBA
Honpmm o corpynamuectsy ¢ OUSAN M. Bynseiabckoro
(Tpertuii B 1eBOM psAdy) Ha BeTpede ¢ aupekuuneit OUSAN

On 18 October, a delegation of the Parliamentary
Committee on science, education, culture, youth and
sport of the Czech Republic headed by Chairman of the
Committee V.Klaus and a delegation of the Embassy
of the Czech Republic in RF headed by Ambassador
Extraordinary and Plenipotentiary V.Pivorika paid
an introductory visit to JINR. The meeting was also
attended by Deputy Plenipotentiary of the Czech
Government to JINR |. Stekl.

In the JINR Scientists’ Club, the delegation was re-
ceived by the leaders of the Joint Institute. The guests
listened to an overview presentation about JINR of
R.Lednicky and a presentation of I.Stekl devoted to
the forms and results of participation of the Czech
Republic in JINR.

The Czech delegation was particularly interested
in the work of the Czech company ASARCO on the re-
construction of the JINR hotel on Moskovskaya street
2, where a large number of young scientists from the
JINR Member States live. After the acquaintance of the
delegation with the JINR scientific infrastructure start-
ed at the Laboratory of High Energy Physics, the visit
was continued at the Laboratory of Nuclear Reactions,

Dubna, 16-18 October. A delegation from Poland, consisting of
Director of the National Centre for Research and Development
M. Chorowski (second from left), Plenipotentiary of the
Government of the Republic of Poland to JINR M. Waligorski
(first from left) and Chairman of the Commission under the

Plenipotentiary of the Government of Poland on cooperation with

JINR Professor M. Budzynski (third from left),
at a meeting with the JINR Directorate

where the delegation had an informal meeting with
the Czech staff members of JINR. At the concluding
meeting with the Directorate, results of the visit were
summed up and plans for further cooperation were
made.

On 25 October, a joint meeting of the JINR Science
and Technology Council and the JINR Directorate was
held in the International Conference Hall.

JINR Director V.Matveev informed the audience
about the milestones of the 124th session of the JINR
Scientific Council, recent meeting of the Working
Group under the Chairman of the Committee of Pleni-
potentiaries for JINR Financial Issues, the visit of lead-
ers of the Ministry of Science and Higher Education of
the Russian Federation headed by Minister M. Kotyukov.
V.Matveev told the audience about an agreement
signed with the Medical Unit to improve medical ser-
vice provided to the JINR staff and about normalization
of the situation with admission of staff members to
both JINR sites. R. Jolos, |. Koshlan, M. ltkis, A.Mikhan,
A.Frank, Yu.Potrebenikov, R. Lednicky, |. Meshkov, and
G. Adam delivered questions and made comments.
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18 okTabpsa cocTosNCA O3HAKOMWTENbHbIM BH-
3ut B OUNAN npepcTtaBuTenbHon penerauuu Yeluckow
Pecny6/1kun, B KOTOPYIO BOLUJIM YjieHbl NapiaMeHTCKO-
ro Komuteta no Hayke, obpasoBaHuio, Ky/ibType, MO-
JIOAEXH U CrOpPTY BO I/1aBe C npeacenatesieM KOMUTe-
ta B.Knaycom, npencrasurtenu noconbctsa YP B PO
nof PYKOBOACTBOM Upe3BblYaWHOrO W MOJHOMOYHOIO
nocna B.lMBOHbKM, a Tak)Ke 3aMecTWTesIb NMOJIHOMOY-
HOro npepcTaeutens npasutenbctea Yexun B OUAU
N. WWrekn.

B [lome yueHbix cocTosinacb BCTpeya rocteu C py-
koBoacTBoM O6beauHEHHOrO WHCTUTYTa. Buue-gupek-
Top OUAN P.JlegHuuku BbICTynNMA ¢ npeseHTauuer ob
MucTutyTe, a WU.LLTtekn pacckaszan o6 yyactuu Yexuu
B pabote OUSAN.

[Lenerauus c MHTepecoM o3HaKoMHach ¢ paboTom
yewckon prpmbl ASARKO no pekoHCTpyKLuH Kopny-
ca roCTWHWUblI Ha yn. MOCKOBCKOM, 2, roe npoyKuBa-
eT 6onblloe KOMIMUECTBO MOJIOfbIX YUEHbIX M3 CTpaH-
yuyactHuy OUAN. Mocne nocewenus JIOBS v 3HakoM-
CTBa C Hay4yHOM WHPACTPYKTypol nabopaTopuu roctu
MPUHANK ydacTue B HecpopMasibHOM BCTPeYe C YeLUCKH-
MU coTpypHukamu MHctutyTa, coctosiBweics B JIAP,
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y3Hanu 06 mx >kusHu u pabote B [lybHe. Ha 3aknioum-
TeNbHOM BCTpeue ¢ AupeKUH1el Bbiiu noasefeHbl UTOMU
BM3WTA M HaMeueHbl MaHbl JabHEMLLEero coTpyaH1ye-
cTBa.

25 okTs6ps B [loMe MeXAYHAPOAHbIX COBELLaHUM
COCTOSIIOCb COBMECTHOE 3acefaHWe HayuHo-TexHuuec-
Koro coseta u gupekuun OUAN.

IOupekTtop UHctutyTa B. A. MaTtBeeB npovHdopmu-
poBas yyacTHWUKOB 3acefaHus o6 utorax 124-it ceccuu
Yyenoro coeseta OUSAN, o 3acegaHuun pabouei rpynnbl
no drHaHcoebiM Bonpocam npu npencepartene KM,
o susute B OUAN pykosogutener Munuctepcrea Hay-
KM U Bbicliero obpasosarus PD Bo rnase ¢ MUHUCTPOM
M. M. KoTiokosbiM. B.A.MartseeB coobwmn o 3aknio-
YEHHOM C PYKOBOACTBOM Me[CaH4yacTh COrflaleHnu
B LENAX YAYULIEHWUS MEOMUMHCKOro OBCNy>KWBaHMS
cotpyanukos OUSAN, a Takke o Hopmanusaumu obcTa-
HOBKM C NMPOMYCKOM COTPYLHWUKOB Ha 06€ MHCTUTYTCKHE
nnowagku. C BonpocamMv U KOMMEHTAPUSAMK BbICTYMU-
nv P.B. Oxonoc, U.B.Kownanb, M.T. Utkuc, A.A.Mu-
xaH, A.WN.®pank, H0.K.MoTtpebenukos, P.JlegHuukn,
MN.H.Mewekos, I Agam.

JlaGoparopus sinepHbIx peakuuii um. I H. ®neposa, 18 oxraodps.

[Heneramus napnamentckoro Komurera no Hayke, 00pa3oBaHHIO,

KyJBTYpe, MOJIOAEKH U criopTy Yemickoit PecyOnuku
u nocosbeTBa Yemickoit Pecybnuku B PO Ha sxckypcuu
B J1a0OpaTOpUH

The Flerov Laboratory of Nuclear Reactions, 18 October.
A delegation of the Parliamentary Committee on science,
education, culture, youth and sport of the Czech Republic
and the Czech Embassy in RF on an excursion in the laboratory
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C noppobHoi WHOpMauuerh O CO34aHWU B YHH-
Bepcutete «[lybHa» MexkayHapoOHOW WHXKEHepPHOM
LUKOJIbI BbICTYNUA pekTop yHuBepcuteTa [l. B. Dypcaes.
Joknaguuk oTMeTus, uto obpasosaresibHas nporpaMma
MexxayHapoaHOW WH)KEHEPHOMW LUKOJbI MpeaycMaTpu-
BaeT OCBOEHWE CTYyLEHTAMMU psifa CreLuasbHbIX KypCcoB
C pacLUMpPEHHbIM NPaKTUKyMOM Ha 6aze O6beguHeHHOrO
MHCTUTYTa SLEPHbIX UCCIeA0BaHUI U COTPYAHUYAIOLLMX
C HWMM HayuHbIX LEHTPOB W npeanpusTuil. B obcyxae-
HWK npuHanu yyactue [I.B.[NewexoHos, WU.H. Mewwkos,
M. A.Casun, tO. L. OranecsH, [.W.Kasakos.
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Buue-gupektop OUAN B.1O. WLapkos coobumn
O XOfe MOATOTOBKW MOJIOXKEHWUA O MPUEME MMEHHbIX
ctunenguatos OUAN (noctmokos), otmeTwB, uTo nNO
pekomengaumnu KM nporpamma otbopa Monofbix Ha-
YYHBIX COTPYAHWKOB MO Crneuuasn3vpoBaHHOMY MeX-
OYHapOAHOMY KOHKYPCY Ha MO3WLMH, HOCSLLUE UMEHa
Bblgatowmxcsa yueHoix OUAW, HaueneHa Ha kappo-
BYIO MOALEP’KKY OCHOBHbIX HAy4HbIX WCC/IeAOBaHUM M
dnarmaHckux npoektoB MHcTuTyTa W npegnonaraert
KOHKYPCHbIM OTOOP YUYacTHWMKOB, CMOCOBHbIX Npenno-
>KUTb W BO3I/IaBUTb HOBblE HayuyHble MPOEKTbI MEXAY-

Jy6Ha, 29 Hosi0ps1. TopskecTBEHHOE OTKPBITHE MOCTa depe3 peKy Bonry

Dubna, 29 November. The ceremonial opening of the bridge across the Volga river

Rector of the Dubna State University D.Fursaev
presented detailed information on establishing the
International Higher School of Engineering in the Uni-
versity. He noted that the educational programme of
the International School of Engineering presupposes
the student studies of special courses with an extend-
ed practice course on the basis of the Joint Institute
for Nuclear Research and scientific centres and enter-
prises that cooperate with it. D. Peshekhonov, |. Mesh-
kov, I. Savin, Yu.Oganessian, and D. Kazakov took part
in the discussion.

JINR Vice-Director B. Sharkov reported on prog-
ress in preparing regulations for admission of JINR

nominative scholarship holders (post docs). He noted
that, due to the recommendation of the Committee of
Plenipotentiaries, the programme of selecting young
scientific staff members to the JINR Distinguished
Postdoctoral Research Fellowship Programme, named
after outstanding JINR scientists, is aimed at the staff
support of major scientific research and flagship
projects of the Institute. The programme supposes a
competitive selection of participants able to offer and
head new projects of the international level. Questions
and comments were addressed to the reporter by
Yu. Potrebenikov, D.Peshekhonov, I.Savin, S.Nedelko,
D.Kazakov, Yu.Oganessian, and V. Matveev.
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HapogHoro ypoBHsi. C BonpocamMW M KOMMEHTapHUsiMU
goictynunu  HO. K. MoTpebenukos, [.B.[MewexoHos,
M. A.CasuH, C.H.Hegenbko, O.WN.Kasakos, 0. L. Ora-
HecsH, B. A.MartBees.

MNpoeKT KoHUEeNUUM HHHOBALIMOHHOMW AesiTeNIbHOCTH
OUAN npepctaBunn nomoluHUK aupektopa OUAN no
WHHOBaLMOHHOMY pa3BuTHio A.B.PysaeB u 3amecTtu-
TeNb pykoBoguTens YnpaBieHUs nepcoHana U WHHO-
BauuMoHHoro paseutus A.E.BenomectHoBa. [lpoekr,
COCTaBJIEHHbIM C YUYETOM MOJIOXKEHUH PErYUPYIOLLMUX
nokymeHtoB OUAN w npennoxkeHuit pykosogutenew
nabopartopuit MHCTWUTYTa, BK/OYAET KOMMIEKC Me-
pPONpUSATUI NO TpaHcepy TEXHONOTMM U WHHOBALM-
OHHOW aesATeNnbHOCTH. B 0Bcy)aeHUM NpUHAAW yua-
ctve [M.B.[llewexoHos, C.H.Hepenbko, A.A.Bangun,
C.H. Amutpues, B.H. LLsevyos, WU.A.CaeuH, U. H. MeLwu-
koB, B. A.MatBees.

06 yuactun OUAN B dpectuBane HAYKA 0+ pac-
ckasana craplui uHxedep OMC A. A. Cywiesuu.

YyacTHUKKM 3acefaHus eQuHOrNIacHO NoAAepyKau
BbIABMXKEHWE KaHAMAaTypbl npodeccopa [.U. Xybya
Ha BblOOPblI B AeWcTBUTENbHble uneHbl AH [pysuu.
Kangupara npegcrtasun H. A. Pycakosuu.

31 oktabpsa B8 JI®BD 6bin nposefeH feHb OT-
KpbITbIX ABeped ans 3Hakomctea ¢ npoektom NICA,
OpFaHM3OBaHHbIﬁ COBETOM MONOAbIX yYeHbIX U cneuun-
anuctoe (CMYuC) JIOBD. lMNporpamma Bktouana tema-
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TUYECKHEe JIEKLMW Ha aHT/IMIMCKOM $i3bIKE M 3KCKYPCHM
no naboparopuu u Ha ctpomnnowaaky NICA. 31o 6bin
nepBbld ONbIT NPOBEAEHUSI MEPONPUATUS TaKoro poaa
B OUAN. YuacTHuku 6binu pasgeneHbl Ha 6 rpynn no
13 yenosek. 3asBoK Ha ydacTve 6bI10 NoAaHo ropasnio
6osblue, OpraHM3aTopam B CUly OOBEKTUBHBIX MPHUUKH
NPHLWAOCh OCYLLECTBUTb OTOOP B MOJIb3Y MHOrOPOAHHUX
W CTYLEHTOB BYy30B, Takux kak MUDU n MI'Y.

Kypc nekuun otkpbin npegceparens CMYuC JIOBI
K.PocnoH. BeogHyto nekuuio 06 JIOBI npencrasun
A.AnapuH, M. Langos npountan nekuuio 06 yckopu-
TeNbHOM KoOMMsiekce W habpuke marHutoB. [oknagpl
06 ocHoBHbix 3kcnepumeHtax NICA npeacrasunu
A.Pam3gopd (MOHHble MCTOUYHMKM), [1.Batiok (akcne-
pumeHt BM@N), H.lepakcuee (akcnepumeHt MPD),
A.Tpuboeckn (akcnepumeHt SPD). Jlektopam 6binu
Bpy4eHbl 6/1aroaapCcTBeHHble CEPTUUKATDI.

3arem rpynnbl yYaCTHUKOB B COMPOBOXKAEHUWU MO-
NoApIX COTPYAHUKOB NabopaTopuu OTNPaBUIMCL C 3KC-
Kypcuen Ha cuHxpodpa3oTpoH, ctponniowanky NICA,
habpHrKy CBEPXMNPOBOAALLMX MArHWTOB, Ha YCTAHOBKY
3KcnepuMeHTa ¢ (OUKCUPOBaAHHOW MuLLeHblo BM@N.

MonBoas UTOrW OHS OTKPbITbIX ABEpPeEN, OpraHu3a-
TOPbl W YYaCTHUKKU OTMETHJIM, UTO Takas cpopma nony-
NApU3aLMu Hayku BOoCcTpeboBaHa W ByneT npofosiKeHa.

The concept of innovative activities of JINR was
reported on by JINR Assistant Director for Innovative
Development A.Ruzaev and Deputy Head of the Human
Resources and Innovation Development Office A.Be-
lomestnova. The project, compiled with an account for
regulatory documents of JINR and proposals by lead-
ers of JINR laboratories, includes a set of activities
in terms of technology transfer and innovation. The
concept was discussed by D. Peshekhonov, S. Nedelko,
A.Baldin, S.Dmitriev, V.Shvetsov, |. Savin, |.Meshkov,
and V. Matveev.

Senior Engineer of the International Cooperation
Department A. Sushchevich reported on participation
of JINR in the Festival NAUKA 0+.

Participants of the meeting unanimously supported
nomination of D.Khubua as a member of the Academy
of Sciences of Georgia. The candidate was represent-
ed by N.Russakovich.

On 31 October, the Open Doors Day at the NICA
complex was held at the Veksler and Baldin Labo-
ratory of High Energy Physics. It was organized by
the Council of Young Scientists and Specialists of
VBLHEP. The programme included topical lectures in
English and excursions around the laboratory and to

the construction site. This event was the first attempt
of such type at JINR. Participants were divided into
6 groups of 13 persons each; there were many more
applications sent to the event, but the organizers had
to select participants from other cities and students
from such universities as MEPhl and MSU.

Chairman of the Council of Young Scientists and
Specialists of VBLHEP K.Roslon opened the course of
lectures. A.Aparin made an introductory lecture about
VBLHEP, M. Shandov delivered a lecture about the ac-
celerator complex and the magnet factory. A set of
reports about main experiments at NICA was present-
ed by A.Ramsdorf (ion sources), P.Batyuk (BM@N ex-
periment), N.Geraksiev (MPD experiment) and A.Gri-
bovsky (SPD experiment). Certificates of acknowl-
edgement were presented to the lecturers.

Then the guests, accompanied by young labora-
tory members, were acquainted with the synchropha-
sotron, the construction site, the factory of supercon-
ducting magnets, and the BM@N experimental facility
with a fixed target.

Summing up the results of the Open Doors Day,
the organizers and participants noted that such a man-
ner of science popularization is in high demand and
will be continued.
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JlaGoparopus Gpu3nkK BEICOKKX dHEpruit um. B. 1. Bekciepa
n A. M. banauna, 31 okT10ps. JIeHb OTKPBITHIX IBepeit
JUTsl 3HAKOMCTBA ¢ mpoekToM NICA
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The Veksler and Baldin Laboratory of High Energy Physics,
31 October. The Open Doors Day to become acquainted
with the NICA project
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26 HOa6ps B MUHUCTEPCTBE HayKHW W Bbicllero 06-
pasoBaHusa PD coctosinoch ouepenHoe 3acepaHue Ko-
muteta «Poccus—LUEPH», B koTOpoM npuHsn yyactue
avpektop OUAN akapemuk B. A.Marsees. [leneraumio
LEPH Bosrnaesnana ee reHgupektop @.[kaHOTTH,
POCCHUMCKYIO — MEPBbIM 3aMECTUTE/Ib MUHUCTPA HayKu
u Bbicwero obpasosanus I. B. Tpy6HHKOB.

Ha BcTpeue 6ObinuM paccMoTpeHbl Mepbl MO aKTW-
BU3aLMKU HAYUHO-TEXHUYECKOIO COTPYLHUUECTBA MEXAY
Poccuen u LEPH, B wactHocTM nogrotoeka K nopgnu-
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caHuio Hosoro CornaweHuss 0 HayyYHO-TEXHUUECKOM
COTpyAHHUECTBe B 06/1aCTH (PU3UKKU BbICOKHUX IHEPTHH
W MHbIX chepax, NPU3BAHHOIO PacLIMpUTb cdepbl B3a-
MMOLENCTBUSI CTOPOH.

30 Hoa6psa B [ome yueHbix uMm. A.Tl. AnekcaHa-
poBa B MockBe cocTos/siacb TOP)KECTBEHHAS LepemMo-
HUS NPUCY>KAEHUS 3BaHWUA nodeTHoro poktopa HWUL,
«Kypuartoeckuit  uHctUTyT». [loueTHoe 3BaHue npu-
csoeHo gupekTopy OUAN akapemuky B.A.Mareeesy,

MockBa, 26 HOs1Ops1. YyacTHukH 3aceqanus komutera «Poccus—I[EPH»
(pomo npecc-cryocovr Munucmepemea nayku u gvicute2o oopasosatnusi P®)

Moscow, 26 November. The participants of the Committee “Russia—CERN”
(photo by the media office of the Russian Ministry of Science and Higher Education)

On 26 November, a regular meeting of the
Committee “Russia—CERN” was held at the Ministry
of Science and Higher Education attended by JINR
Director V.Matveev. The delegation from CERN was
headed by CERN Director-General F.Gianotti; the
delegation from Russia, by First Deputy Minister of
Science and Higher Education G. Trubnikov.

Issues to promote scientific and technical coop-
eration between Russia and CERN were discussed at
the meeting. In particular, under consideration was
the preparation for the signing of a new Agreement
on scientific and technical cooperation in high energy

physics and other spheres, which will extend areas of
interactions of the sides.

On 30 November, a festive ceremony of award-
ing the title of Doctor Honoris Causa of the National
Research Centre “Kurchatov Institute” was held
in Moscow, in the House of Scientists named after
A.P. Alexandrov. The title of Doctor Honoris Causa
of the National Research Centre “Kurchatov Institute”
was awarded to JINR Director Academician V. Matveev,
President of the Russian Academy of Sciences (RAS)
A. Sergeev and Rector of the Moscow State University
V. Sadovnichy.
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Mockaa, 30 Hos1Ops1. 3BaHue moyeTHOTO JOoKTOopa HUIL Moscow, 30 November. The title of Doctor Honoris Causa of the
«KypuaroBckuil ”HCTUTYT» IIpUcBOeHO Aupekropy OUSN National Research Centre “Kurchatov Institute” was awarded to
akazeMuky B. A. MarseeBy, npe3unenty Poccuiickoit akajiemMun JINR Director Academician V. Matveev, President of the Russian

Hayk A. M. CepreeBy u pexropy MockoBckoro rocynapcrseHnoro  Academy of Sciences A. Sergeev and Rector of the Moscow State

yausepcutera B. A. CagoBHuuemy

Diplomas, medals, and robes of honorary doctors
were awarded by President of the NRC “Kurchatov
Institute”, RAS Corresponding Member M. Kovalchuk.
He highlighted that in 2018 the honorary title was
awarded to the brilliant scientists who lead organi-
zations that work closely with the NRC KI. In his ac-
ceptance speech, V.Matveev noted that the inclusion
among the Honorary Doctors of the NRC “Kurchatov
Institute” is an honour for any scientist.

On 3—7 December, the 9th International train-
ing programme for decision-makers in science and in-
ternational scientific cooperation “JINR Expertise for
Member States and Partner Countries” (JEMS-9) was
held. Staff members of relevant ministries, research
and educational organizations of Chile, Cuba, Iraq,
Rwanda, and Vietnam came to Dubna.

Following the tradition, the JINR Directorate wel-
comed JEMS participants at the JINR Scientists’ Club
on the first day of the programme. The JINR Directo-
rate was represented by JINR Vice-Directors B. Shar-
kov, R.Lednicky, and JINR Chief Scientific Secretary
A. Sorin. Participants of the training programme told
them about the tasks set by their organizations and
opportunities for cooperation with JINR; exchange of
opinions on a range of topical issues was held.

According to the programme, participants of the
courses were acquainted with various aspects of JINR
activities, listened to lectures by leading specialists
of the Institute and visited basic facilities. Due to the
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University V. Sadovnichy

active attitude of the participants, the programme was
extended to include, in particular, a lecture on particle
physics and JINR involvement in largest world projects.

A traditional round-table discussion summed up
the week of the training course. The participants ex-
changed their impressions about the course and pre-
sented the results and plans. Among the practical
outcomes of the training course are programme of
action and other documents, which were symbolically
given to representatives of Iraq and Rwanda during
the discussion. The training course also contributed to
the planning of events in Cuba, Chile and Vietnam in
the near future.

On 10 December, during a working visit of
Federal Minister of Education and Research of Ger-
many A.Karliczek, bilateral negotiations were held
in the House of the Government of the Russian Fe-
deration. The Russian delegation was represented
by Deputy Prime Minister of the Russian Federation
T.Golikova, Aide to the RF President A.Fursenko, Mi-
nister of Science and Higher Education of the Russian
Federation M. Kotyukov, and First Deputy Minister of
Science and Higher Education of the Russian Federa-
tion G. Trubnikov.

During the discussions, Russia and Germany out-
lined plans for scientific and technological cooperation
for the next decade and signed a Roadmap for coop-
eration of the two countries. The parties agreed to
make considerable efforts to support young talented
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npe3upeHTy Poccuiickol akagemun Hayk A. M. Cepreesy
U pekTopy MocKoBCKOro rocyfnapCTBeHHOro YHUBEPCH-
Teta B. A.CagoBHuuemy.

MNpesungent HALL «KypuaTtoBCKWMM MHCTUTYT» uneH-
koppecnoHgeHT PAH M. B. KoBanbuyk Bpyuun gunio-
Mbl, MeJa/i ¥ MaHTUW MOYETHbIX LOKTOPOB, Moauyep-
kHyB, yto B 2018 r. nouetHOro 3BaHWsA YOOCTOMUCH
GrnecTsalMe yyeHble, BO3MNABMAIOLIME OpraHWU3aLmM,
KOTOpble TECHO COTPYAHMYAlOT C Hay4yHO-UCC/efoBa-
TeNbCKMM LeHTpoM. B cBoei otBeTHOM peun B. A.Mat-
BEEB OTMETWJI, YTO 3BaHWe nouyeTHoro poktopa HWUL],
«KypuaToBCKMIM UHCTUTYT» ABASIETCS YeCTblo AA Jto-
60ro yueHoro.

3—7 pekabpsa 8 OUAWN 6bina opraHusosaHa 9-s
MeyxpyHapofHas CTa)KMpOBKAa As Hay4YHO-aAMWHM-
cTpatvBHoro nepcoHana «Onbir OUAW pns ctpaH-
yyacTHuL, W rocypapcte-naptHepo» (JEMS-9). B Hen
y4yacTBOBa/IM COTPYAHUKH MPOMUSIbHBIX MWUHUCTEPCTB,
UccnenoBaTesibCKUX M 0BpasoBatesibHbIX OpraH13almi
u3 BbeTHama, Upaka, Ky6bl, Pyanabi u Yunu.

Mo TpaguuMu B NepBbid OEHb CTAXKUPOBKU LUPEK-
uma OUAN npusetcTBoBana yyactHukos JEMS B [lome
yyeHbix. [MpeKkumio npencTaBas/iv  BULe-AUPEKTOPA
B.10. LLapkos, P.JleAHWUKHM W FNaBHbIM yUeHblH cekpe-
Tapb A.C.CopuH. YuacTHUKKM CTa)KUPOBKHK paccKasasiu
O Tex 3ajjayax, KOTOPble OHU PeLLaloT B CBOUX OpraHu-
3auMaX, U O BO3MOXKHOCTSIX Pa3BUTHUS COTPYLHUYECTBA
¢ OUSAN. CocToancs nepsbliit 0OOMEH MHEHWAMM MO Le-
JIOMY psily aKTyaslbHbIX BONPOCOB.

B cooTtBeTcTBMM C yCTOSABLUIEWCS NpOrpaMmom
YUYaCTHUKKU CTa>KUPOBKU 3HAKOMMWJ/IUCb C Pas/IMuHbIMU
acnektamu pestenbHoctu OUAU, cnywanu Tematuue-
CKWE NeKuuu Befylimx cneuuanuctos MuctutyTta, no-
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Jy6Ha, 3 nexaOpsi. 9-1 MexayHapoaHas CTaXKUPOBKA
JUISL HayIHO-aIMAHUCTpaTHBHOTO Nepconana «Onsrir OV
JUISL CTpaH-Y4acTHHI] X TocyaapcTB-maptHepoB» (JEMS-9)

cewasnu H6asosble yctaHoBKU. bnarogaps aktueHom no-
3MLUMK y4acTHUKOB nporpamma 6bina onepaTtMBHO pac-
LWMpeHa, B YAaCTHOCTH, B Hee Oblna BKIOUEHA JIEKLUS
no gwuauke yactuy v ydactvio OUAU B kpynHeMwmx
MHWPOBbBIX MPOEKTax.

Hepento cTa)KMpOBKU MOAbITOXKWUA TpagULMOHHbIN
KPYI/bld CTOJ, B XOLe KOTOPOro YYaCTHWKW MOfesu-
JIMCb CBOMMMW BMEYAT/IIEHWUSMU O CTaXKMPOBKE, paccka-
3a/M O ee UTOrax W naHax. B uucne npakThueckux
WTOrOB CTa)KMPOBKU — BblpaboTaHHble COBMECTHO
C y4aCTHUKaMW nporpammbl AeMCTBUW WU Lpyrue LOKY-
MEHTbI, KOTOpble, B 4YacTHOCTH, OblIM CUMBOMYECKH
nepenaHbl BO BPEMSI KPYI/IOrO CTofla NPeLCTaBUTeNsIM
Mpaka n PyaHpbl. CtaxkupoBKka BHecna BKnag v B nna-
HUpoBaHWe BamkanlumMx MeponpusaThil Ha Kybe, B Unnu
v Bo BbeTHame.

10 pekabps 8 Jome lNpasutennctea Poccuiickoi
Ddepepaunu B pamkax pabouyero Bu3MTa denepasb-
HOMO MMHUCTPa 0Opa3oBaHUs M HayuHbIX MCCAeAoBa-
HuM Tepmanun A.Kapnuuek coctossvce [ABYCTOPOH-
HUe neperoBopbl. B coctae poccuiickon penerauuu
Bowsu 3amectuTenb [lpepcepatena [lpaeutenbcTea
Poccuiickon ®epepaumn T.A.lonukoBa, NOMOLLHUK
MNpesvpeHta PO A.A.DypceHKO, MHUHUCTP HayKu W
Bbiclwero obpasosaHus M.M.KoTiokos, nepebii 3a-
MECTHUTE/Ib MUHWUCTPA HayKW W BbiCluero obpasoBaHus
I. B. Tpoy6HHKOB.

B xopme neperoBopoB ObiLiv 0603HaUEHbl MaaHbl
Hay4HO-TEXHOIOTMYECKOrO COTPyAHUYECTBA Ha 6/u-
>Kavllee pecsiTUneTHMe W MoANMcaHa [OPOXKHas KapTa
coTpynHuyecTBa AByX cTpaH. CTOpOHblI AOroBOpPUIUCH
NPUNIOXKWUTb CEPbE3HbIE YCUNUSA LS NOAAEPXKKU TaNaHT-
JIMBOM Hay4dHOW Monopexu. Hemeukue naptHepbl nop-

Dubna, 3 December. The 9th International training
programme “JINR Expertise for Member States
and Partner Countries” (JEMS-9)
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TBEPAW/IM CBOIO TOTOBHOCTb Y4acTBOBaTb B MpPOEKTax
Ha 6ase uccneposarenbckoro peaktopa UK, a Takke
KOMMJIEKCa CBEPXMPOBOASLLMX KOJEL, Ha BCTPEYHbIX
nyukax Ts>kenbix MoHos NICA.

B neperosopax npuHaau yyactue npesvgeHt HAL],
«Kypuatoeckuit MHCcTUTYT» M.B.KoBanbuyk, aupektop
OUAN B. A.Martsees, uneH npaeneHus KOnuxckoro Ha-
yyHo-uccnefoBatenbckoro uertpa C.LUmuar v Hayu-
HbIW pykoBoauTenb LleHTpa no nccnenoBaHUio MOHOB M
aHTUMNPOTOHOB U LleHTpa no usyueHuto TsXKeNbIX MOHOB
um. I.Tenbmronbua M. Oxky6ennuHo. [Mpeactasutenu
obenx penerauqii NPUBETCTBOBa/IM MpuHsTOE 6 peka-
6ps 2018 r. coBMecTHOe 3asiBIeHWE MWHWUCTPOB WHO-
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cTpaHHbix gen Poccuun u fepmaHuu o npoBeneHWH poc-
CMMCKO-TepMaHCKOro roga HayuHo-obpasoBaresbHbIX
naptHepcTe B 2019—2020 rr.

12—14 pexkabpsa OUAWN nocetuna peneraums Pec-
nybnukn Kopeu: gupektop otaena nnaHWpoBaHWs W
KoopAuHauun MuHucTepcTBa Hayku, WHGOPMaLUOH-
HO-KOMMYHHWKaLMOHHbIX TEXHOJOTMH W MIaHWPOBaHHs
Oynywero Xéxu Jlu, cTapwui HayuHbld COTPYOHMK
atoro otaena Co XéH Kum, rnaBa nonb3oBatenbcko-
ro ueHtpa RAON, npodeccop dakynbreta U3UKM
Yuueepcuteta CoHrioHreaH CbiHb Y XoH, npe3upeHT
Accouuaumun nonbsosatener RAON, npodpeccop a-

Hy6na, 12—14 nexabps. OUSN nocernnu npeacrasutenn MUHUCTEPCTBA HAYKH,
NH(OPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI 1 ItanupoBanus Oyaymiero Pecriyonuku Kopen

Dubna, 12—-14 December. The representatives of the Ministry of Science,
ICT and Future Planning of the Republic of Korea visited JINR

scientists. German partners confirmed their readiness
to take part in projects on the basis of the research
reactor PIC and the complex of superconducting rings
with colliding heavy ion beams NICA.

The meeting was also attended by President of
the NRC “Kurchatov Institute” M. Kovalchuk, Director
of the Joint Institute for Nuclear Research V. Matveey,
Member of the Board of the Julich Research Centre
S.Schmidt and Scientific Leader of the Centre for
Antiproton and lon Research and the Helmholtz Centre
for Heavy lon Research P.Giubellino. Representatives
of both delegations greeted the joint manifest of
Ministers of Foreign Affairs of Russia and Germany
adopted on 6 December 2018 on holding a year of
Russian—German scientific and educational partner-
ship in 2019—2020.

On 12—14 December, a visit to JINR of a dele-
gation from the Republic of Korea was held. Repre-
sentatives of the Ministry of Science, ICT and Future
Planning visited JINR: Hyohee Lee, Director of the
Planning and Coordination Division, and Seog Hyung
Kim, Senior Researcher of the Division. The Korean
delegation was also represented by Seung Woo Hong,
Head of the RAON Liaison Centre, Professor of the
Department of Physics of the Sungkyunkwan Univer-
sity, and Changbum Moon, President of the RAON
User Association, Professor of the Department of
Display Engineering of the Hoseo University.

At the Flerov Laboratory of Nuclear Reactions
the guests learned about the Factory of Superheavy
Elements, the ACCULINNA-2 separator of radioactive
nuclei and the nanocentre. Professor Seung Woo Hong
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Ky/ibTeTa 3/1eKTPOHHbIX Aucnnees YHUBepcHuTeTa Xoceo
UxaHbym MyH.

Bo Bpemsa noceuwenusa JIAP roctu osHakomunucb
C baBpHUKOM CBEPXTSXKE/bIX 3/IEMEHTOB, CENApPaTopoM
paavoakTusHbix saep ACCULINNA-2 u HaHoueHTpoM.
Mpodgeccop CbiHb Y XoH nposen cemuHap «Cratyc
npoekta RAON» — o cTpouTenbcTBe HOBOro Kopeu-
CKOrO YCKOpWUTENs pafHOaKTUBHbIX HOHOB M MOATrOTOB-
Ke NnepBbIX 3KCNEePUMEHTOB.

B JI®BD penerauma nocetuna cTpowniowan-
ky konnavpepa NICA, petektop BM@N, cabpuky
CBepXnpoBojAWMX MarHuToB. CocTosnuch  Takxe
BCTPEUM C NpeAcTaBUTeNssMU nabopatopuil TeopeTu-
YECKOM M HEWUTPOHHOW (PU3UKHU, C PYKOBOIMUTENAMM
YuebHo-HayuHoro ueHTtpa 1 cdomnunana HUIAAD MIY.

Ha Bsctpeue B gupekunn OUAN npencrasutenen
Pecnybnvkn Kopeu npueeTcTBOBasM BULE-AMPEKTOpa
M.T.Utknc u P.JlegHuukn. TocTu Bbipasuau 3auHTepe-
COBAHHOCTb B YCTAHOBJIEHWU COTPYAHUYECTBA HE TOJIb-
KO B Hay4HbIX UCC/efOBaHHUsIX, HO U B cdpepe Noaro-
TOBKM MOJIOLbIX KOPENCKMUX ydeHbix Ha 6aze OUAN.

26 pekabps coctosnocb 3aceganHve HTC OUSAN,
KoTopoe 6b110 OTKPbITO coobuieHneM aupektopa JIAP
C.H. ImMuTpureBa o nepBoM NyuKke YCKOPEHHBIX TSXKESbIX
MOHOB, MOMYYEHHOM Ha uMknoTpoHe [L-280 — 6a3o-
BOW yCTaHOBKe (habpUKKU CBEPXTSXKENbIX 3/IEMEHTOB.

JINR DIRECTORATE’S INFORMATION

[oknapg HayanbHUKa OTAENa MEXAYHAPOAHbIX CBS-
3en [.B.KamaHuHa 6bin1 noceslleH BonpocaM pacluu-
PEHHUS TOPU3OHTOB MEXAYHAPOAHOIro COTPYLHWYECTBA
ounsn.

Buue-gupexktop OUAN B.1O. LLapkos npounHdop-
mupoBan uneHoB HTC o HoBom cneuuanusvpoBaHHOM
MerkayHaponHoMm koHkypce OUAN ona monogpix yue-
Hbix. Co34aHHbIM KOHCYNbTaTUBHbIM KOMWTET (npea-
cepatenb B.A.MartseeB, 3amectuTenb npepcepartens
B.1O. LLlapkoB), B KOTOpbIM BOLW/AW BedyliMe YdeHble
OUAN, ByneT ocywecTBnaTb NpUeM W pPacCcMOTpeHue
3asBok oT nabopatopuit OUAN.

Mpeacepatens HTC P.B.[konoc nosHakomun
YUYaCTHUKOB 3acefaHusi C MPOEKTOM pPeLUEHUS MO BO-
npocy o6 uHHOBauWoHHOM geatenbHocTh. HTC peko-
meHgosan aupekuun OUAN npogomxute paspaboTky
KOHLENLUUU UHHOBALMOHHOM [eATENbHOCTH, B YaCTHO-
CTH, NPensioXun copMUpPOBaTb MPU TABHOM MHXKe-
Hepe OUAN coeeT nNo MHHOBaUMAM AN PACCMOTPEHMS
npeAcTaBeHHbIX abopatopusaMu paspaboTok, UMeto-
LMX MHHOBALMOHHYIO MEPCNEKTUBY, a TakXe rpynny B
ynpaeneHun MHCTUTYTa, OCHOBHOMW 3aja4yer KOTOPOM
Oyner nogaepykka W NPOABWXKEHWE WHHOBALMOHHbIX
MPOEKTOB HA TEXHONOMMYECKUX PbIHKAX CTpaH-yyacT-
Huy, OUAN.

C poknagom o6 1Torax yxonsLero roga BbiCTynu
oupexktop OMAN B. A.Mareees.

held the seminar “The RAON project status” devoted
to the construction of a new Korean accelerator of
radioactive ions and preparation of first experiments.

Acquaintance of the delegation with the JINR sci-
entific infrastructure was continued at the Veksler and
Baldin Laboratory of High Energy Physics, where the
guests visited the NICA construction site, the BM@N
detector as well as the factory of superconducting
magnets. The guests had meetings with representa-
tives of the Laboratories of Theoretical and Neutron
Physics, and leaders of the JINR University Centre and
the MSU SRINP department.

At the JINR Directorate, the representatives of the
Republic of Korea were greeted by JINR Vice-Directors
M. Itkis and R.Lednicky. The guests expressed their in-
terest in establishing cooperation not only in scientific
fields but also in the sphere of training young Korean
scientists on JINR basis.

On 26 December, the regular meeting of JINR
STC was opened with the information of FLNR Director
S. Dmitriev about the first beam of accelerated heavy
ions obtained at the DC-280 cyclotron, a basic facility
of the Factory of Superheavy Elements. Head of the
JINR International Cooperation Department D. Kamanin

made a report on broadening the horizons of interna-
tional cooperation of JINR.

JINR Vice-Director B.Sharkov informed members
of STC about a special competition for young sci-
entists. An expert consultative body under the JINR
Directorate was established. Chairman is V.Matveev
and Vice-Chairman is B. Sharkov. Leading scientists of
JINR representing major fields of the Institute’s activi-
ties were included in the committee. The body will ac-
cept and consider applications from JINR laboratories.

STC Chairman R.Jolos introduced to participants
of the meeting a draft solution for the issue of inno-
vation activities. The STC recommended that the JINR
Directorate continue development of the concept of
innovative activity; in particular, it proposed to estab-
lish a council on innovations under JINR Chief Engineer
for consideration of developments with innovation
prospects presented by the laboratories, as well as a
group in the JINR Directorate, the major aim of which
would be support and promotion of innovative proj-
ects of the Institute to the technology markets of the
JINR Member States.

JINR Director V. Matveev made a new-year eve re-
port on the milestones of the expiring year.
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Mockaa, 2 Hosi0ps1. ['ybepraTop MockoBckoli 001acTH
A.}O.Bopo06beB Bpydmi1 IITaBHOMY HayYHOMY COTPYIHHKY
JIATT OUAU npodeccopy FO. A. BynaroBy menans opaeHa
«3a 3aciyru nepen OreuectBom» | crernenu

(pomo npecc-cryocovr 2ybepramopa Mockosckoii obnacmu)

2 HOAGPA HA TOPXKECTBEHHOM MEPOIPUATUH,
NPUYPOYEHHOM KO JIHIO HAPOJHOTO €JUHCTBA, CO-
CTOSUIACh 1IEPEMOHUSL BPYYECHUS TI'OCYAAPCTBEHHBIX
Harpaj Poccurickon depepanmu, 06J1aCTHBIX U O0111e-
CTBEHHBIX HATPA/l. B MEPONPUATHHN IPUHAIMN YIACTUE
YICHBI [IPABUTEILCTBA MOCKOBCKOU OOJIACTH, PYKO-
BOJIUTENN W COTPYJHHUKH OPIdaHOB MECTHOI'O CAMO-
YIPABJIEHUS MyHUITUIIAIBHBIX OOPA30BAHUI PETUOHA,
MOJIMTUYECKUE U HAYYHBIE JICATEIHN, PAOOTHUKU KYJIb-
TYpPBbI, IPOMBIIIIEHHOCTH, 3APABOOXPAHEHUS, 0Opa-
30BAHUS, TIPEICTABUTENN PEIUTHO3HBIX KOH(pECCHi,
MOJIOJEKHBIX, OOLIECTBEHHBIX U CIIOPTUBHBIX OpIa-
HU3ALIAM.

3a 3aCJIyI'U B PA3BUTUH HAYKA M MHOTOJICTHUH
JIOOPOCOBECTHBIN TPYJ, MEANBIO OPJEHA «34 3aACIIyTU
nepen OredyectBoM» 1 crenenn HarpaxacH FOauan
Apamoeéuu Byoazo6 — JJOKTOP (PU3UKO-MATEMATU-
YECKUX HAYK, IPOMECCOP, TJIABHBIN HAYYHBIA COTPY/I-
HUK OOBEANHEHHOIO MHCTUTYTA SJIEPHBIX UCCIENO-
BAHMI.
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Moscow, 2 November. Governor of the Moscow Region

A. Vorobiev awarded Chief Researcher of JINR DLNP
Professor Yu. Budagov with the Medal of the Order

“For Merit to the Fatherland”, I class

(courtesy: press office of the Governor of the Moscow Region)

On 2 November, a ceremony of presenting state
awards of the Russian Federation, regional and public
awards was held at the festive event on the occasion
of the Unity Day. Members of the Government of the
Moscow Region, leaders and staff members of self-gov-
erning authorities of the municipal bodies of the re-
gion, politicians and scientists, artists, specialists in in-
dustry, health care, culture and education, representa-
tives of various religious confessions, youth, public and
sport organizations took part in the ceremony.

For the contribution to the development of sci-
ence and long-standing service, Yulian Aramovich
Budagov, Doctor of Physics and Mathematics,
Professor, Chief Researcher of the Joint Institute for
Nuclear Research, was awarded the Medal of the Order
“For Merit to the Fatherland”, I class.




FOBUIEN

23 oxts0pst B Jome yuensix OMSN cocroscs Mex-
JYHApOZIHBIN HAYUHO-MEMOPUATIbHBII CEMUHAD, NOCEA-
wiennwtit 110-nemuto co ous poxcoenus naypeama Hooe-
JIe6CKOIL U 20CYOAPCMBEHHBIX NPEMUll, OpPZAHUIAMOPA
u MHo2onemmnez0 pyxkosooumensn Jlabopamopuu Heil-
mponnou Qpusuku Odveounenno20 uHCmumyma soep-
HbIxX uccnedosanuil axademuxa Hnou Muxaiinosuua
@panka. B ceMuHape NpUHSIM y4yacTHE COTPYIHHKH
Jlabopatopun HEHTPOHHOW (PM3MKHU M Ipyrux Jaboparo-
puit OUAU, npy3es Nnsu MuxaiinoBuya U 4ieHbl MHOTO-
YUCIEHHOH ceMbu DPAHKOB U3 HECKOJIBKUX CTPAH MHpA.

OtkpbiBast cemuHap, aupekrop OUMAN akapemux
B.A.MarBeeB kpatko pacckazan o ponu .M. Dpanka
B opraHuzanuu Jlabopatopun HEWTpPOHHOW (QH3MKH H
cranosienun OUSIM u o0 ToM OOJIBIIOM ITyTH, KOTOPBIH
IpolIa JadopaTopust 3a TOIbl, KOT/ia ee BO3aBisil Mibs
Muxaiinosuu. Hupexrop JIH® B.H.IllBenos pacckazan
0 JIMUHBIX BIeYawIeHUsx oT Berped ¢ 1. M. dpankoM u o
TOM 3aMeyarelibHOi arMocepe, KOTOPYIO OH 3acTall, MpH-
sl B JTaDOPATOPHIO MOJIOJBIM (DUZUKOM.

Haydnas gacTh ceMuHapa OTKPBUIACH JAOKJIAJIOM Of-
HOTO W3 THOHEPOB CO3AHUS HWMITYJIBCHBIX HCTOYHHKOB
HerTpoHoB mnpodeccopa [Ix.Kaprmenrepa (AproHHcKas
HarmoHnanbsHas madopartopus, CIIIA). A. 1. ®paHk mocBsi-
THJI CBOH JTOKJIaJ MpoOiieMaM HEHTPOHHOM ONTHKH, OCTa-

- syrr-—a
JUBILEES

HOBUBILUCH Ha Psijie HEPEIICHHBIX MTPpo0ieM 3Toi obaacTu
HayKH, CTOJIb OJIM3KOW Hay4yHbIM HHTepecam 1. M. @panka.

Spkuii 1 BechbMa 3MOLIMOHAJIBHBINA JOKJIaJ, MOCBS-
IICHHBIH Mpo0IeMaM CUMMETPUH B MOJICKYJISIPHOU OHO-
joruu, caenan npogpeccop MOCKOBCKOrO YHHBEPCHUTETA
B. A. Teepaucios. J{upekrop HUMAD MI'Y npodeccop
M. M. TlaHactok MOCBATHII CBOW JTOKJIA] MpodieMaM Koc-
MUYECKUX HEUTPOHOB M HUX PpaJuallMOHHOMY BO3ZEi-
CTBHIO HA KOCMUYECKHUE alIapaTsl ¥ YeJIOBEUECKUNA opra-
HHU3M B YCIIOBHSIX KOCMOCA.

Bropast yacte cemMuHapa HOCUIIa MEMOPHUAJIbHbBIN Xa-
paktep. Joxrop M.CymbMaH, mpencenarensb IIBEICKOTO
WHcTnTyTa MEXIyHApOAHBIX OTHOIIECHWH, MHOTHE TOZIBI
OBIBIIMI MCTIONHUTENBHBIM AupekTopoM (orma Hobens,
cjienan O4eHb MHTEPECHBIM JOKJIAJ O CHCTEME HPHUCYXK-
JIeHNs] HOOEJIEBCKUX TNPEMUl M OCOOEHHOCTSAX pPabOTHI
HoOeneBcKkuX komMuTeToB. Oco00€e BHUMAaHHE OH YAEIHI
ucropun npucyxaeaus Hodenesckoit mpemun mo ¢usmke
1958 r. 1. E. Tammy, 1. M. @panky u I1. A. UepeHkoBy.

Hoxmanst I1. Ckopepa n A. I @pank ObutH nocssie-
HBl UcTOopun ceMbl DpaHK, BBHIHYXKICHHO pPa3JeeHHON
B 1922 r. B 3aKk/irouuTeNbHON YacTu ceMHHApa ¢ KOpOT-
KHUMH BOCIIOMMHAHHMSIMU BBICTYNIMIM COTPYIHHUKHU Jia-
OoparopuM W TOCTH CeMHHapa, Onm3ko 3HaBime Mibio
Muxaitnosuua.

On 23 October, the international scientific-memorial
seminar dedicated to the 110th anniversary of the birth of
the Nobel and State Prizes winner, organizer and long-
term Director of the Laboratory of Neutron Physics of
the Joint Institute for Nuclear Research Academician
Ilya Mikhailovich Frank was held in the JINR Scientists’
Club. The employees of FLNP and other laboratories of
JINR, as well as the friends of Ilya Mikhailovich and the
members of the Franks’ large family from several coun-
tries of the world took part in the seminar.

At the opening of the seminar, JINR Director
Academician V. A. Matveev briefly introduced I. M. Frank’s
role in the organization of the Laboratory of Neutron
Physics and formation of JINR, as well as presented the
long way the Laboratory had passed over the years head-
ed by Ilya Mikhailovich. FLNP Director V.N.Shvetsov
spoke about his personal impressions on the meetings
with [. M. Frank and the great atmosphere he was met with
when he came to the Laboratory of Neutron Physics as a
young scientist.

The scientific part of the seminar started with a report
of one of the pioneers having developed the pulsed neu-
tron source, Professor J. M. Carpenter (Argonne National

Laboratory, USA). A.I.Frank devoted his report to the
problems of neutron optics, highlighting particularly the
unsolved problems in this field of science, quite close to
I. M. Frank’s scientific interests.

A vivid and emotional report devoted to the problems
of symmetry in molecular biology was made by Professor
of Moscow State University V.A.Tverdislov. Director of
SINP MSU Professor M. I. Panasyuk dedicated his report
to the problems of cosmic neutrons and their radiation im-
pact on spacecraft and human body under conditions of
cosmic neutrons.

The second part of the seminar was memorial.
Dr. M. Sulman, Chair of the Swedish Institute of Inter-
national Affairs, having been Executive Director of the
Nobel Foundation for many years, made a very interesting
report on the system of awarding Nobel prizes and pecu-
liarities of the Nobel Committees’ activities. He focused in
his report on the history of awarding Nobel Prize in Physics
in 1958 to I. E. Tamm, I. M. Frank and P. A. Cherenkov.

Reports of P.Scorer and A.G.Frank were devoted
to the history of Frank family, forcibly divided in 1922.
The employees of the Laboratory and guests of the sem-
inar, who knew Ilya Mikhailovich well enough, made
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Jy6Ha, 23 okTs10ps. Hayuno-memMopuanbHbIil ceMHUHap, Dubna, 23 October. The scientific-memorial seminar dedicated
nocBsineHHbIi 110-1eTHro co THs poXkKICHHS JlaypeaTa to the 110th anniversary of the birth of Academician I. M. Frank,
HobGenesckoit mpemuu mo ¢usnke akagemuka 1. M. Opanka winner of the Nobel Prize in Physics
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24 okTsa0ps ydacTHWKHM cemmuHapa mocetmnun JIHD
nM. 1. M. ®panka, oOHOBICHHBIH kKabuHeT Mmbn Muxaii-
JIOBUYA, TO3HAKOMIJINCH ¢ (hOTOTpausIMH U3 €TO apXHBa.
Ha BBenenckom kinanouine B MockBe y4acTHUKH CEMHHA-
pa BO3JIOXKWIIM IIBETHl HA MOTHITY YYEHOTO.

A. 1. Opanx

8 nexabps B Jlome KynbTypsl « MHpP)» COCTOSIICS mop-
JicecmeeH il 6eyep, OPTaHM30BAHHBIA ITOCOIBCTBOM
Pymbianu B PO u OUAN u noceawiennviir 100-n1emuio
€O OHA 00pa306anHus YHUMAPHO20 2ocydapcmea Pywui-
nusa — 1 nexabps 1918 r. TpancuibBaHusT 0OBEIUHU-

- spree——a
JUBILEES

Jack ¢ KOPOJIEBCTBOM PyMBIHHS B €IMHOE TOCYNapCTBO.
IIpa3gHuK yKpacwio BBICTYIUIEHHE PYMBIHCKOTO (hOJIb-
kiopHoro ancamons «Ilapa Bpanueit» (r. @okmianb).

TopkecTBEHHBI Bedep OTKPbUI YPE3BbIYANMHBIA U
TTOTHOMOYHEIH 1ocon Pymeiaun B PO B. Coape, koTopsrit
TIOCBSATHII CBOE BBICTYIJICHHE 0030py MCTOPHUECKHX CO-
ObITHl, TPEANIECTBOBABIINX BEINKOMY OOBETUHEHHIO
PYMBIH. «OTO AESHHE HE OJHOTO IMOJIWTHKA, NMPABUTEIb-
CTBa WJIM KaKOW-TO MapTHH, & BCEr0 Hapojia, — OTMETHII
B. Coape. — Iocnennue cTo neT PyMbIHUS TOAISPKIBA-
€T MIPUHIIMITBI MEKAYHAPOTHOTO ITPpaBa 1 T0OPOCOCECTRa,
BBICTYNAET 3a YKPEIUICHHE CIUIOYEHHOCTH TOCYHApCTB,
BXOASIIMX B EBponeiickuil coros.

Jy6Ha, 8 nexadbpsi. TopskecTBeHHBIH Beuep, mocBsieHHbli 100-1eTrio co aHs 00pa3oBaHUs YHUTAPHOTO rocyaapceTsa Pymbiaus

Dubna, 8 December. The ceremonial meeting on the occasion of the 100th anniversary of formation of the unitary state of Romania

a brief summary of memories in the concluding part of the
seminar.

On 24 October, the participants of the seminar visited
the Laboratory of Neutron Physics named after I. M. Frank,
the renovated study of Iliya Mikhailovich, saw photos
from his archive. In Vvedenskoe cemetery in Moscow the
participants laid flowers to the tomb of the scientist.

A.l.Frank

On 8 December, the Cultural Centre “Mir” hosted
a festive meeting dedicated to the 100th anniversary of
establishing the unitary state of Romania on 1 December
1918. Transylvania joined the Romanian Kingdom to
become a single state. The celebration, organized by the
Ambassy of Romania in the Russian Federation and the
Joint Institute for Nuclear Research, was enriched with

a performance of the Romanian folklore ensemble “Tara
Vrancei” (Focsani, Romania).

Ambassador Extraordinary and Plenipotentiary of
Romania to the Russian Federation V.Soare opened the
event. He started his speech with an introduction to histori-
cal events that preceded the great unification of Romanians.
“This was made not by one politician, government or a
party, but by all nation,” V.Soare noted. “During the last
100 years, Romania has been supporting the principles of
international law and good neighbourliness as well as ad-
vocated strengthening of close ties among the states of the
European Union”.

R.Lednicky passed the greetings to Romanian
people on behalf of the JINR Directorate and read out a
welcoming speech which, in particular, said: “The Em-
bassy of Romania in the Russian Federation plays a big
role in extending cooperation of Romania with JINR. We
are happy to welcome the Romanian folklore ensemble
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Bunie-nmupekrop OUSAN P.Jlemanuxum mepeman mo-
3paBICHNS PYMBIHCKOMY Hapoxy OT aupekmun MucTn-
TyTa W 3a4UTall MPUBETCTBHE, B KOTOPOM, B YaCTHOCTH,
roBopmiiock: «IlocompctBo Pymbranm B PO urpaet 60mb-
IIyl0 pOJIb B PACHIMPEHUM COTPYyAHHUYECTBA PyMbIHNT
¢ OMSAU. Msr pagsr mpuBercTtBoBath B JIK ,,Mup* py-
MBIHCKHH (DONBKIIOPHBIN KOJUIEKTHB ,,llapa Bpanueii.
PympraCKHIEe apTHCTH He pa3 mocemanu yony. B 2010
MIPY Y9aCTHH TTOCOJILCTBA B HAIlIEM TOPOZE BIEPBbIE ObLIa
opranuzoBaHa Henenst pymbiHckoro kuHo. Ham npusitHo,
yto JlyOHa — mepBrIii moce MOCKBBI TOPOJI B TaCTPOIIb-
HOM TypHe ancamOist. Hageemcst Ha mpooinkeHue ycren-
HOTO pa3BUTHS KYJIBTYPHBIX CBs3€H, a Hapoxy Pymbranm
JKeJlaeM MHUpa, 100pa 1 MPOLBETaHHSA! »

- syrr-—a
JUBILEES

B TeueHme Bcero KoHIEpTa Ha 9KpaHe OOJIBIIOTO 3a1a
JAK «Mup» 1eMOHCTPUPOBAIUCH POJIMKH, 3HAKOMHUBIINE
C TPUPOIAHBIMU U APXUTEKTYPHBIMHU JOCTONPUMEUATEIh-
HOCTSIMU PyMBIHHH, €€ HAPOJHBIMU PEMECIIAMH, T0CTHKE-
HUSIMU B HayKe, TPOMBIIIJICHHOCTH U CIIOPTE.

18 mexabpst wcromHUIOCH 60 jtem co OHA OMKpbI-
musa Jloma yuenvix OHUAH. TloCBAMIEHHBI 3TOMY CO-
OBITHIO TOP)KECTBEHHBIH BEYEp OTKPHUT BHIE-AMPEKTOP
Hucrutyra M. T. Utkuc. dupexkrop OSSN B. A. MarseeB
B CBOEM BBICTYIICHHH IOAYEPKHYJ, 4TO J[OM yUYEHBIX,
WHHALMATOPAMH CO3IaHHsI KOTOPOTO SBISIINCH BEMyIIHE
yueHble, OCHoBaTenu Jsaboparopuit JlyOHBI, W cerou-
HSl OCTAaeTcsl JIIOOMMBIM MECTOM HE TOJBKO JIPYKECKHX

Jy6Ha, 18 nexabps. TopxecTBEHHBIN Bedep, MOCBAIMICHHBIH 60-eTnto co qHst oTKpbITHA JJoma yaeHsrx OSSN

Dubna, 18 December. The ceremonial meeting dedicated to the 60th anniversary of the opening of the JINR Scientists” Club

“Tara Vrancei” at the Cultural Centre “Mir”. Romanian
artists have visited Dubna several times. In 2010, a Week
of Romanian Cinema was organized with the support of
the Embassy. We are happy that Dubna is the first city after
Moscow in the tour of this ensemble. We hope to continue
successful development of cultural links and wish people
of Romania peace, welfare and prosperity!”

During the concert, videos acquainting the audience
with natural and architectural sites of Romania, its folk-
crafts, scientific achievements, industry and sports were
demonstrated on the screen of the big concert hall of the
Cultural Centre “Mir”.

18 December marked the 60th anniversary of the
JINR Scientists’ Club. The festive meeting on this oc-
casion was opened by JINR Vice-Director M. Itkis. JINR
Director V. Matveev underlined in his speech that the
Scientists’ Club, which was initiated by leading scientists
and founders of the JINR Laboratories, today remains the
favourite place not only for friendly meetings of JINR staff
members but also for performance of many outstanding
artists. V. Matveev expressed hope that the Club will con-
tinue to be a cultural centre of Dubna.

Professor V. Nikitin told the audience about his meet-
ings with poet Andrei Voznesensky at the Scientists’ Club.
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BcTped coTpynHukoB OMSI, HO U BBICTYIIIICHUIT MHOXeE-
CTBa BBIHAIONIMXCS naesATeneill KymbTypbl. B.A.Marsees
BBIpa3MWiI HAAEKIY, YTO JIOM ydeHbBIX TPOAOIKUT UTPATh
POJIBb KYIBTYpHOTO I1eHTpa JlyOHBI.

[Ipodeccop B. A. Hukutnn pacckazan o HezaObIBae-
MBIX BCTpeuax ¢ AunpeeM Bosnecencknm B creHax Jloma
yueHbIXx. He MeHee 3MOLMOHANBHBIMU OBUIM BOCIIOMH-
HaHus npodeccopa B.JI. AkceHoBa 0 TOM, 4TO BCS €rO
*KU3Hb B 1970-x mpoxoauna B OOIIEKUTHH, B 1abOpaTo-
pusix Uncturyta u Jlome yuensix. I[Ipogeccop M. H. Ce-
MEHIOIIKMH PaccKa3all O KyJIbTyPHO-TIPOCBETUTEIBCKOH,
BBICTABOYHOH, KOHIIEPTHO-TEATpPaTbHOH, OOIIECTBEH-
HO-TIOJINTUYECKOH, CIIOPTUBHO-O30POBUTENIBHON  Jesi-
TenbHOCTH JIY. JlaHb mamMsATH OblIa OTIaHa TEM, YbH UMe-
Ha CBSI3aHBI CO CTAHOBJIEHHEM M pa3BuTHeM Jloma yde-
HBIX: €T0 PYKOBOJHTEISIM, COTPYIHUKAM, HPEICEIATENIM
coseta J1V.

ITpekpacHbIM TIO3[paBIEHHEM W ISl KOJJIEKTH-
Ba /loma y4deHbIX, U Ul TOCTEH CTajd KOHLUEPT COJIMCTOB
TocynapcTBeHHOrO KaMepHOro opkectpa «Bupryossl
MocCKBBI», IpOrpaMMa KOTOPOTo OblLIa COCTaBIICHA U3 IIIe-
JIEBPOB KaMEpHOU My3bIKU. B mepBoM oTIeneHun npo3By-
yanu npousseneHus baxa, Mouapra n YallkoBckoro, Bo
BTOpOM — Menoan# [IpsAnmnosmisL.

HAYYHOE COTPYOHMYECTBO

12 oxrabps B Cesepo-OceTnHCKOM TOCyAap-
creenHoM yHusepcurere um. K. A.Xeraryposa
(COTY) orkpsiacs undopmanuonnsiii neatp O6be-
AVHEHHOTO WHCTUTYTa SAEPHBIX MCCAEAOBAHMIL.
Kak ormerua uie-puperrop OMSIM P. Aepnnn-
KM, CO3AAHME TAKON CTPYKTYpPHI HaleAeHO Ha IO-
UCK TePCHEKTUBHON MOAOAEKM ¥ MEXKAYHAPOAHbIN
o6meH onbITOM. AesTeAbHOCTh MHPOPMALMOHHO-
TO IeHTpa MPEAyCMaTPUBAET IMUPOKUI KPYT BO3-
MO>KHOCTE}: HATASIAHYIO AEMOHCTPAIMIO Hay4YHBIX
AOCTV3KEHUII yYalMMCS IIKOA, MOMOIb YUUTEAAM
B BbIOOpE ONTMMAABHON METOAMKM HPEIOAaBAHMS
AAS MOTMBALMy CTApUIEKAACCHMKOB K HAay4HO-MC-
CAEAOBATEABCKOI paboTe, IPEAOCTABAEHME AOCTY-
na K OGOPYAOBAHMIO AASL CTYAEHTOB M MOAOABIX
y4EeHBIX.

B pamkax OTKpBITHS I[€HTPA COCTOSAOCH MOA-
nucanue Coraamenus o corpypnmdectse COTY
u OVIAM, xoropoe moapa3yMeBaeT HpOBEAEHME
COBMECTHBIX HayYHBIX MCCAEAOBaHMI B 06AaCTH pa-
AVAIMOHHON GMOAOTMM, IPOTOHHOW TepaNuu, KO-
AOTMHM U AP., & TAKKe COTPYAHMYECTBO B 0OAACTH
IOATOTOBKM KaApOB.

24-26 oxrabps OVAUM nocermra aereramus
IenTtpa nmo uaydennio TA5keAbIXx MOHOB uM. I'. 'eapm-

Professor V.Aksenov recalled emotionally his life in the
1970s in the hostel, JINR laboratories and the Scientists’
Club. Professor I. Semenyushkin spoke about cultural and
enlightening activities, exhibitions, concerts and theatre,
social and political, sports and health activities carried out
in the Club. On this day, people were remembered without
whom the Club would not have become so valuable and
necessary to us: its leaders, staff members and chairmen of
the Club council.

A wonderful gift for the community of the Scientists’
Club and guests was a concert of soloists of the State
Chamber Orchestra “Moscow Virtuosos” whose pro-
gramme included masterpieces of chamber music. Works
by Bach, Mozart and Tchaikovsky were performed in the
first part of the concert; the second part was devoted to
melodies by Piazzolla.
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On 12 October, the Information Centre of the
Joint Institute for Nuclear Research was opened
in the Khetagurov North Ossetian State University
(NOSU). As JINR Vice-Director R. Lednicky noted,
the creation of such a structure is aimed at finding
promising young people and international exchange
of experience. The Information Centre provides a
wide range of opportunities: visual demonstration
of scientific achievements to students of schools, as-
sistance for teachers in choosing the optimal teach-
ing method for motivating high school students to
research work, and providing access to equipment
for students and young scientists.

At the Centre opening, a Cooperation Agree-
ment between NOSU and JINR was signed. This
agreement implies joint research in the field of radi-
ation biology, proton therapy, ecology, etc., as well
as cooperation in the field of personnel training.

On 24-26 October, a delegation of the Helm-
holtz Centre for Heavy Ion Research (GSI, Darm-
stadt) visited JINR. The delegation consisted of
Technical Director of GSI and project FAIR J. Blau-
rock, SIS100/SIS18 Leader P.Spiller, Head of the
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roabna (GSI, AapmmrTaar), B cocTaB KOTOPON BO-
wan texumdecknit aupekrop GSI u mpoekra FAIR
J. Baaypox, pykoBoauTeab mpoekta SIS100/SIS18
IT. lnuanep, TAaBa OTAEAA CBEPXIPOBOASIINX Mar-
HutoB K.Py, a Takske COTpyAHMKM 3TOro oTaera
A.Baeitre u J.Oumep. Buzur 6pia Hameren Ha
MOATIMCAHNE AOKYMEHTOB O COBMECTHBIX paboTax B
o6AacTu CBepPXIPOBOAAMMX MarHuToB. Cpok Aeii-
CTBUS IPEABIAYIIETO COTAAIIEHNUS O COTPYAHMYeE-
cree OVMAM—GSI ucrek 1 asrycra 2018 r., u cro-
POHBI BBIPA3KAY HaMepeHMe MPOAOANKATH U Pa3Bu-
BATh 3TO YCIEUIHOE COTPYAHUYECTBO.

SCIENTIFIC COOPERATION

Toctu mocetmam AaGopaTopuu SIAEPHBIX pe-
axkiuit, MH(GOPMAIMOHHBIX TEXHOAOTMI ¥ (PU3UKMU
BpICOKMX 9Heprmi. B AD®BD V1. Baaypok mpouea
03HAKOMMUTEABHYIO AEKIMIO, MOCBSAIIEHHYIO CHUCTe-
me ymnpasaenus npoekrom FAIR, xoay pabor mo
npoexty u yaactuio B Hem OVISIN. Pabouas wacrts
BU3WUTA TAaKKe BKAIOYAAA BCTPEUYM AeAeramuu ¢ py-
koBoAcTBoM OVLIM n araboparopuit Mucruryra.

26 OKTAGPS MO UTOraM BU3NTA GBIAO MOATNCA-
HO pamoyHoe CoraamieHne 0 COTPyAHNYIECTBE MEK-
ay GSI, FAIR u OMSM. B pamrax pearmsanun
9TOTO COTAAUIEHMS CTOPOHBI MOAINMCAAU KOHTPAKT

Bnanmukapkas, 12 okts0ps. OTkpeiTHEe HHPOpMaoHHoro neHTpa OSSN
B CeBepo-OceTHHCKOM rocyaapcTBeHHoM yHuBepeutere uM. K. JI. Xeraryposa

A

Vladikavkaz, 12 October. Inauguration of the JINR Information Centre

Department of Superconducting Magnets and Test-
ing Ch.Roux as well as staff members of this de-
partment A. Bleile and E. Fischer. The main goal of
the visit was to finalize and sign documents on joint
work in the field of superconducting magnets. The
previous JINR—GSI cooperation agreement expired
on 1 August 2018, and the parties expressed their
intention to continue and develop their successful
cooperation.

The guests visited the Flerov Laboratory of
Nuclear Reactions, the Laboratory of Information
Technologies, and the Veksler and Baldin Labora-
tory of High Energy Physics. At VBLHEP, J.Blau-

in the Khetagurov North Ossetian State University

rock provided an introductory lecture on the man-
agement system of the FAIR project, progress in
the project’s implementation, and participation of
JINR in it. Meetings of the delegation with the
JINR Directorate and leaders of the JINR laborato-
ries were held during the working visit.

On 26 October, as a result of the visit, a frame-
work Agreement on cooperation between GSI
(FAIR) and JINR was signed. As part of the im-
plementation of the Agreement, the parties signed
a contract on carrying out cryogenic testing of su-
perconducting magnets for the SIS100 accelerator
at JINR.
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Ha nposepenre B OVISIV kpmoreHHBIX MCIBITAHMIA
CBEPXNPOBOAAIMX MarHUTOB yckopureas SIS100.

4—9 Hos6ps 8 Commepcer-Yacre (FOAP) cocro-
sacs 3-in cumnoszuym FOAP—OMSIU, nocesmeHubli
HEePCHeKTVBAM  COTPYAHMYECTBA,  HIPOXOAVBIINIL
napaareAbHO C 17-if ceccmeit 00bEAMHEHHOTO KO-
OPAMHAIMOHHOTO KOMMTETd IIO0 COTPYAHMYECTBY
IOAP—OVIIN. B unmcae mpucyTCTBOBAaBIIMX — PY-
KOBOAMTEAM AemaprameHTa HayKM M TEXHOAOTMI
(DST) um HaumoHaApHOTO HUCCAEAOBATEABCKOTO
doupa (NRF) FOAP.

Cumnosuym OTKpeIA mied-AupekTOp mo (yH-
AaMeHTaAbHBIM HaykaMm u wuHdpacrpykrype DST
A.Apamc. BerymmreapHOe C€AOBO KOOpAMHATOpA
COTPYAHMYECTBA, HAYAABHUKA OTAEAA MEKAYHAPOA-

SCIENTIFIC COOPERATION

ubix cesazeir OVIAN A. B. Kamanuna 6140 mocssie-
HO Pa3BUTMIO COTPYAHMYECTBA, HAYMHAA C NEPBBIX
kouTakToB yaeHbx TOAP u OVAN B 1993 .

B mnaenapHOM dYacTM CHMMIO3MyMa BBICTYNH-
A Bune-aupertop OVSM M.T.Urtkuc, anpexrop
AP C.H. Amnrpues, anpexrop AH® B. H.IlIse-
noB, anpekrop AUT B.B.Kopenskos. O630p Bo3-
MOKHOCTet AAsl Pu3nkoB IOAP mo coemectHOMY
¢ OMSM yyactuio B KpymHeNmMUX MMUPOBBIX IIPO-
ektax mnpeacrasua aupekrop ATO AWM. Kaza-
koB. O moaroroBke kappoB B OVISIM Ha mpumepe
Yexun n Kaszaxcrana pacckazaim odunmarbHble
npeacraButean atux crpan B OJVUIM M. Hlteka
u M.3po0posen. Co cropoust IOAP B naenap-
HOJM 4YacTM CHUMIIO3MyMa BBICTYIUAM PYKOBOAM-
TeAM KPYHNHeNIMX HayYHbIX MHQPACTPYKTyp:

Jy6Ha, 26 oktsa6pst. [Toanmucanne pamounoro Cormamenust o corpyaandectse mexxxy OSSN n GSI (FAIR)

Dubna, 26 October. Signing of the framework Agreement on cooperation between JINR and GSI (FAIR)

On 4-9 November, the 5th Symposium RSA—
JINR took place in Somerset West (Republic of
South Africa), with focus on the prospects for co-
operation. It was held in parallel with the 17th ses-
sion of the Joint Coordinating Committee on RSA—
JINR Cooperation. Among those present were
the heads of the DST and the National Research
Foundation (NRF) of South Africa.

Chief Director for Basic Sciences and Infrastruc-
ture of the Department of Science and Technology

EI

(DST) D. Adams opened the Symposium. The intro-
ductory word of the coordinator of cooperation,
the Head of the JINR International Cooperation
Department D.Kamanin was devoted to the devel-
opment of cooperation, starting with the first con-
tacts of scientists from South Africa and JINR in
1993.

JINR Vice-Director M. Itkis, Director of FLNR
S.Dmitriev, Director of FLNP V. Shvetsov, and Di-
rector of LIT V. Korenkov spoke in the plenary part




HAYYHOE COTPYOHMYECTBO

iThemba LABS, SKA, Ilentpa BBICOKOIPOU3BOAN-
reapHoro kommbiotuara (CHPC), Vuusepcurera
BurBatepcpanaa.

Aoxaaabl B mapaareAbHBIX CEKIMAX OXBAThIBa-
AM HAIPaBAEHUS COTPYAHMYECTBA, PACCUUTAHHBIE
Ha AOATOBpeMeHHyIO mepcrekTuBy. CTeHAOBBIE
AOKAAABI MIPEACTABUAN HE TOABKO MOAOABIE y4acT-
HMKY COBMECTHBIX NPOEKTOB, HO M CTYAEHTBI, yda-
CTBOBABIIME B A€THEN CTYAEHYECKON IPaKTUKe
OMAN.

8 HOSIOpS B paMKax CUMIO3MYMa MPOLIAO OA-
HOAHEBHOe pabodee COBeljaHME IO BUPTYaABHBIM
Aaboparopusm, opraumsosanHoe VIHcTuryTOM MC-
CAEAOBAHMII U PA3BUTHS BUPTYaAbHOTO B3aMMOAET-
creust (DRIVE) Vuusepcurera Crearen6oua, B pa-
60Te KOTOPOTO HPUHSAM YyYacCTHE IPEACTABUTEAN
NRF u Aenapramenrta o6pasosanns FOAP.

9 HOSIOPS AASL YYACTHMKOB CUMIO3MyMa Oblra
opranmzosana moespka B Ilopr-Damzaber B VHu-
Bepcuter Heapcoma Manaeasl, B KOTOPOM IOA
pykosoactBom ‘1. Hutaura pa6oraer Lenrp tpanc-
MMUCCHOHHOJ 3AEKTPOHHON MMUKPOCKONIMY BBICOKO-
ro paspemennusi, ob6pazosasumit ¢ Llentpom mpu-
kAapHOM (usuky ASP ock B3aMMOBBIOAHOTO CO-
TPYAHMYECTBA, COOPABINYIO BOKPYT ce6s1 6OABIIYIO
KoAraGopanuio u3 crpan-yuactanr OVSIN.

SCIENTIFIC COOPERATION

9 Hos6ps B Yuusepcurere 3amapnoro Keitna
(UWC) OUAM 6bia mpepcTaBAeH HA popyMe AeKa-
HOB (paKyABTETOB e€CTeCTBeHHBIX HayK. O Hay4HOM
undpacTpykrype VHCTHTYyTa M MTOrax CHMMIO3NY-
ma pacckazaa A.B.Kamauun. Ilpeaceparersr ¢o-
pyma M. Assuc-Konreman pacckazar o cBoem He-
pasuem nocemennu OVISIV B pamkax cTaskupOBKM
JEMS n mpearoskma yuusepcureram FOAP o6pa-
TUTH GOAblllee BHMMaHMe Ha Bo3MoskHocTn OVSIU
KaK IO MOATOTOBKE KaApPOB, TaK U MO IPOBEAEHUIO
COBMECTHBIX MCCAEAOBAHMI, a TaKKe BBICKA3aa
MAEI0 OPTaHM30BATh KOAAEKTVBHBIN BbIe3A ACKAHOB
I03KHOAPUKAHCKUX BY30B B Ay6HY AASL O3HAKOM-
AeHua ¢ MHCTHTYyTOM.

7 aeka6ps OV nocetnaa coBMeCTHAs AeAera-
s AsporocMuiueckoro arenrcrsa Hanmonaapaoro
yIpaBAEHMS IO a9POHABTHKE ¥ MCCAEAOBAHNIO KOC-
muyeckoro npocrpancrsa (NASA) u Mucruryra
meAuKo-6norornyeckux npobrem (MIMBIT) PAH.

B cocras aenerammu NASA Bomanm ampexrtop
IpOrpaMMBbl IO ¥CCAeAOBaHMIO YeroBeka B. Ilaroc-
KM, TAABHBIM HAy4YHBI PYKOBOAMTEAb HPOTPAMMbI
Asx. @orapTi, 3aMeCTUTEAb TAABHOTO HAYYHOTO Py-
KOBOANUTEAS [I0 MEKAYHAPOAHOMY COTPYAHMIECTBY
A.Bera, Hay4HBI PYKOBOAMTEAb OTA€AA MCCAEAO-

of the Symposium. Director of BLTP D.Kazakov
presented an overview of opportunities for phys-
icists of RSA on joint participation with JINR in
the world’s largest projects. The official represen-
tatives of the Czech Republic and Kazakhstan at
JINR I.Shtekl and M.Zdorovets spoke about the
training of specialists at JINR using the example of
these countries. On the part of RSA in the plenary
part of the Symposium were the leaders of the larg-
est scientific infrastructures: iThemba LABS, SKA,
Centre for High Performance Computing (CHRC),
and University of the Witwatersrand.

Reports in parallel sections covered areas of
the long-term cooperation. Young participants in
joint projects, as well as students who participated
in JINR’s summer student practice, presented their
posters.

On 8 November, as part of the Symposium,
a one-day Workshop on Virtual Laboratories was
held, organized by the recently established Devel-
opment and Research Institute for Virtual Enga-
gement (DRIVE) of the Stellenbosch University.
Representatives of the NRF and the Department of
Education of RSA participated in the workshop.

On 9 November, for participants of the Sympo-
sium a trip was arranged to Port Elizabeth in the
Nelson Mandela Metropolitan University, in which
the Centre for High Resolution Transmission Elec-
tron Microscopy (CHRTEM) works under auspices
of J.Neethling. Jointly with the FLNR Centre of
Applied Physics, the CHRTEM fostered mutually
beneficial cooperation that gathered a large collab-
oration of JINR Member States.

On 9 November, JINR was presented at the
Natural Science Deans Forum that was held in the
University of the Western Cape (UWC). D. Kamanin
made a presentation on the scientific infrastruc-
ture of the Institute and results of the Symposium.
Chairman of the Forum M.Davis-Coleman, who
had recently visited JINR in the framework of the
JEMS training programme, offered in his comments
to pay more attention to opportunities of JINR in
the fields of the staff training and joint research.
He also proposed to organize a collective trip of
the deans of RSA universities to Dubna to become
acquainted with the Institute.




HAYYHOE COTPYOHMYECTBO

BaHMII YeAOBeYeCKMX (PAKTOPOB U IMOBEACHYECKOMH
akTuBHOCTM T.BuabsaMc, AMpekTOp OTAera MeAu-
nuuckoM moAnturu u 3tuku NASA M. Beiaaua,
MEHeASKep [0 MHTETpaluy MeXKAYHapOAHBIX Hayd-
Herx nccaeposaumit V. Kopman. IMBII npeacras-
Aaan aupertop akapemur O.V. Opaos, coTpyaHu-
ku T.H. Arannesa, M.C.Beaakosckuii, b. . Me-
mepsakos u B. A. Illypmakos.

B reuenne papa rer MMBII u OVISIN B cotpya-
Hudectse ¢ MI'Y n HUU meannmuCcKOM mpumaro-
Aroru PAMH npoBoASAT Ha pasAMYHBIX SKMBOTHBIX
COBMECTHBIE MCCACAOBAHMA BAMAHMUA KOCMUYECKUX
BUAOB U3AYYEHMI, YTO ABASIETCSA OAHUM U3 IIPEAMe-
toB Hay4yHoro uarepeca NASA. B Ay6uy npeacra-
surea NASA npubeiru ¢ meAbl0 OmpeAeAuTh 06-
AACT¥ BO3MOSKHBIX MHTEPECOB M HaNpaBACHMSA CO-
TPYAHMYIECTBA B MCCAEAOBAHMAX BAUAHUA AEHCTBUA
TAJKEABIX 3aPS’KEHHBIX 4aCTHI| HA SKMBOTHBIX.

TFoctn coBepmmayu aKCKypcuu B AabopaTopumn
OMAN. B APB mpeacrasurear NASA yaeanan
0c060€e BHMMAHUE MCCAEAOBAHUAM PAAUALUOHHON

SCIENTIFIC COOPERATION

6€30MaCHOCTHM IOAETOB B AaAbHMIT KocMoc. B ADBD
AeAeranys TMOCETMAA CTPOMIAOIIAAKY BO3BOAUMO-
ro yckopureasroro xommaekca NICA u ¢abpuky
cBepxmpoBoAsux MaranTos. B ASIP rocrsam 6bian
IPEACTaBAEHBI PE3YABTATHI AESITEABHOCTM 11O CUH-
Te3y CBEPXTSIKEABIX DHAEMEHTOB M AOCTUIKEHUS
B 9TO# 06AACTH, COCTOSIAOCH 3HAKOMCTBO ¢ (abpu-
KOV CBEPXTSIKEABIX AEMEHTOB.

B xoae MTOTOBON BCTpeYM AeAeranum C py-
KOBOACTBOM JIHCTMTYTa GBIAO BBICKA3aHO MPEA-
Aoskenme o mpucoeannennn OVISIM k yske cyume-
crByromeit koara6opanuu NASA—UMBIT PAH.
PasButne coTpyAHMYecTBa B ITOM HaIpPaBAEHUH
06Cy>KAAAOCh HAa UTOTOBOM pAaCUIMPEHHOM 3aceAa-
uun B IMBII, koropoe npoxoanaro 13—14 aexkabps
B Mockse.

15 aexabps B Kanpe, B Akapemny HayK u TeXHO-
aoruit Ernnra, cocrosiaace 8-s ceccust o6bepnHeH-
HOTO KOoMuTeTa Mo coTpyanmyectsy APE—OUSIN,
B KOTOpOU npuHAAa yyactue Aereramus OVIAN Bo
raaBe C Buie-anperTopom P. Aepnmirmm.

JlaGoparopust paguanroHHo# Ouonoruu, 7 aexadpsi.

Busut B OUSUN coBmecTHo# neneranuy HanmoHaisHOTO
YIPABJICHHUS 110 a9POHABTUKE M CCIICIOBAHUIO KOCMHUYECKOTO
npoctpancTBa 1 MHCTUTYTa MEIUKO-OHOIOrHYEeCKUX
npobnem PAH

EI

The Laboratory of Radiation Biology, 7 December.

JINR is visited by a joint delegation of the National Aeronautics
and Space Administration and the RAS Institute

of Medico-Biological Problems




HAYYHOE COTPYOHMYECTBO

Kanp (Eruner), 15 nexabps. [lonnucanue 10poxKHON KapThl
pasButus corpyaaudectsa OVSIU ¢ Erunrom B pamkax

8-i1 ceccnn 0OBETMHEHHOTO KOMHUTETA MO COTPYAHUYECTBY
APE-OUSN

On 7 December, the joint delegation of the
National Aeronautics and Space Administration
(NASA) and the RAS Institute of Medico-Biological
Problems (IMBP) visited JINR.

The NASA delegation was represented by Di-
rector of the NASA Human Research Program
(NASA HRP) W.Paloski, NASA HRP Chief Scien-
tist J. Fogarty, Associate Chief Scientist on Inter-
national Collaborations of NASA HRP L.Vega,
Element Scientist for the Human Factors and
Behavioral Performance Element of NASA HRP
T. Williams, Director for Medical Policy and Ethics
of NASA M. Weyland, and NASA HRP Interna-
tional Science Manager I.Kofman. IMBP Direc-
tor Academician O.Orlov, as well as IMBP staff
members T.Agaptseva, M. Belakovsky, B.Me-
shcheryakov, and V.Shurshakov, represented the
IMBP RAS.

For several years, IMBP and JINR, in cooper-
ation with MSU and the RAMS Research Institute
of Medical Primatology, have carried out research
on various animals, including primates, on studying
the influence of space types of radiation that is one
of the NASA scientific interests. Representatives of
NASA came to Dubna in order to determine pos-
sible interests and fields of cooperation in research
of influence of heavy charged particles on animals.

Cairo (Egypt), 15 December. The signing of a roadmap for the
JINR-Egypt cooperation development in the framework of the
8th session of the Joint Committee on ARE-JINR Cooperation

The guests made a tour around JINR laborato-
ries. At LRB, special attention was given to fields
of research of radiation safety in deep space mis-
sions. At VBLHEP, the delegation was acquainted
with the flagship megascience project NICA and
the factory of superconducting magnets. At FLNR,
the guests learned about the results of the synthesis
of superheavy elements and achievements of JINR
in this field. The NASA delegation also visited the
Factory of Superheavy Elements.

During the final meeting with the JINR Direc-
torate, a proposal was made to join JINR to the
already existing NASA—IMBP RAS collaboration.
Development of cooperation in this are was dis-
cussed at the milestone extended meeting at IMBP
on 13—14 December in Moscow.

On 15 December, the 8th session of the Joint
Committee on ARE—JINR Cooperation was held
in Cairo in the Egyptian Academy of Science and
Technology. The JINR delegation led by Vice-
Director R. Lednicky took part in it.

R.Lednicky opened the working programme
of the session with a presentation on the main
events in the life of JINR. The Deputy Director
of FLNP, E.Lychagin, and the Deputy Director of
LIT, T.Strizh, presented an overview of the devel-
opment directions of their laboratories. Director

I, | o/




HAYYHOE COTPYOHMYECTBO

P. AepHnuky oTKpBIA pabodyio IpOrpamMmy cec-
CuM TIpe3eHTanyein 06 OCHOBHBIX COOBITUAX B JKU3-
un OVISIN. 3amecturens anpekropa AHO E. B. Abr-
qaruf u 3amectureab aupexropa AVT T. A. Crpuk
IPEACTaBUAM 0630p HANPABAEHMI Pa3BUTHUSA CBO-
ux Aa6oparopmit. Auperrop VHII C.3.Tlakyasx
¥ PYKOBOAMTEAD I'PYIIBI €TUIETCKUX COTPYAHUKOB
B OMAM B.bapaBu npomnbopmmpoBain o CcoO-
BMECTHO! paboTe MO MOATOTOBKE MOAOABIX HAy4-
HBIX KaapoB. UaeH KoMmuccumu IO SAEPHBIM Hay-
kam Erunra, npodeccop Yuusepcurera 3arasura
M.Ilanp npeAcTaBMA aHAAM3 OPTraHU3ANUMOHHBIX
BOIIPOCOB CTYAGHYECKMX MHPAKTUK M IPEANOKe-
HUA TIO0 AaAbHENIIeMy pas3BUTHMIO 3TOro ¢opmara
corpyaHndectBa. HavaapHMK OTAera MeKAyHa-
poanbix cesizeit OVISANM A.B.Kamaunun BeicTymma
C Ipe3eHTalueil AOPOKHOM KapThl Pa3BUTUA CO-
tpyAnndectsa OVISIM ¢ Erunrom. YuactHukm cec-
CUM HAMETHAM PSIA COBMECTHBIX MEPOIPMITHUI Ha
OAvsRanmue ABa roAd. VITOroBbM coObITHMEM Cec-
CUM CTaAO TOANMCAHME AOPOIKHON KapThl, 4TO,
1o o6uieMy MHEHMIO CTOPOH, SBASIETCS OTIPABHOM
TOYKOJ HOBOTO 3Tana KOOIepaIum.

|
SCIENTIFIC COOPERATION

KOH®EPEHLUMWN. COBELLAHNA
CONFERENCES. MEETINGS

Co 2 1o 4 okTs16ps BriepBsIie B JlyOHE paboTano messc-
OyHaApOOHOe pabouee cogeujanue no HeUMPUHHBLIM Hie-
Jleckonam ouenv oonvuozo oovema (VLVnT-2018). D10
perynsipHasi, BOCbMasi MO CYETy BCTpEYa CIIEIUAINCTOB
B 0071aCTH HEUTPHUHHON ¥ MHOTOKaHAJIHHOI aCTPOHOMUH,
000pyROBaHUS TSI COBPEMEHHBIX U OyIyIINX KpyITHOMAC-
mTa0HBIX IETEKTOPOB B BOZIC M BO Jhay. B JlyOHe BeTpe-
THrck 6onee 120 crenuamiucToOB W3 HAayYHBIX IIEHTPOB
benbrum, I'epmannn, lomnanguu, Uranuu, Kuras, Hosoit
3enanmun, Poccnn, CHIA, ®@panmun, Yexnn, [lIsennn,
SAnonun n OMSN. Temsl obcykaeHnss — acTpodu3mnka
HEUTPUHO BBICOKUX JHEPTUil, METOIUYECKUE ACIIEKThI U
o0opynoBaHne HEUTPUHHBIX TeneckonoB Antares, Baikal-
GVD, IceCube, Km3NeT, ocummmsaiuu HEHTPUHO, wHC-
CJIEIOBaHMsI OKpYXKaroLlel cpelibl ¢ NOMOIIbIO HEUTPUHO
u zp.

BeicTymieHns: BceX y4acTHHKOB COBEIAHHUS COIPO-
BOXK/IAJIMICh aKTHBHOM MuCKyccued. Ha coBermanum ObIT
MPEJCTaBICH PsAA TOKIagoB Mo mpoekty Baikal-GVD:
0 Xofie paboT MO CO3JAHMIO JETEKTOpa M TUIaHaX Ha Onu-
JKaUIIMKA TOX, a TAaKKe O pe3yJbTarax IEpPBbIX 3KCIEpU-
MeHTOB Ha HeM. OOmuii 0030p 0 OalKaJIbCKOM MPOEKTE
cnenan B. Ainytaunos (M1 PAH), a mepBrie pesyisra-
ToI ipenctaBui K.-A. [bxunkubaes (U PAH).

of the UC S.Pakuliak and the head of the group
of Egyptian staff at JINR V.Badawi reported on
the joint work on the training of young scientific
staff. A member of the Egyptian Nuclear Science
Commission, Professor at the Zagazig University
M. Shair presented an analysis of the organizational
issues of the student practices and proposals for
the further development of this cooperation for-
mat. Head of the JINR International Cooperation
Department D.Kamanin made a presentation of
the roadmap for developing cooperation between
JINR and Egypt. The session participants outlined
a number of joint activities for the next two years.
The final event of the session was the signing of a
roadmap, which, according to both parties, is the
starting point of a new stage of cooperation.
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From 2 to 4 October, for the first time the Interna-
tional Workshop on Very Large Volume Neutrino Tele-
scopes (VLVnT-2018) worked in Dubna. This is a regular,
the 8th meeting of specialists in the field of neutrino and
multichannel astronomy, equipment for current and fu-
ture large-scale detectors in water and in ice. More than
120 specialists from scientific centres of Belgium, China,
the Czech Republic, France, Germany, Holland, Japan,
Italy, New Zealand, Russia, Sweden, the USA and JINR
met in Dubna. Conversation topics were high-energy neu-
trino astrophysics, methodological aspects and equipment
of the Antares, Baikal-GVD, IceCube, Km3NeT neutrino
telescopes, neutrino oscillations, environmental studies
using neutrinos, etc.

The presentations of all participants of the meeting
were accompanied by active discussions. During the meet-
ing, a number of reports on the Baikal-GVD project were
presented: on the progress in creating the detector and
plans for the coming year, as well as on the results of the
first experiments on it. An overview of the Baikal project
was made in the report of V. Aynutdinov (INR RAS), and
the first results were presented by J.-A. Dzhilkibaev (INR
RAS).
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17-19 oxtsabps B Jlome MeXIyHApOIHBIX COBEIIa-
Huii OUSIU cocrosimack MexayHaponHas KOH(pEpeHIUs
«Coepemennsle npoodnemvl Kocmuyeckoi paouoouono-
2uu u acmpooéuonozuuy. Ee oprannzaropamu sBisUINCh
Hayunsrtii coBer PAH o pagno6uonorun, Hay4nsrnii coBer
PAH 1o actpoduosnoruu, Pagunooronoruieckoe 00mecTBo
PAH, Jlaboparopust paguanmonHoii Owuonorumn OWSIN.
OprrkoMHUTET BO3MIABILLIN WieH-KoppecnonaeHT PAH
E. A.KpacaBun u akanemuk PAH A.}O.Po3anos.

B pabore koH(pepeHIMM TpHHSIIA ydyacThe Oojee
80 yuenwsix u3 Poccum, Monromuu, CnoBakum, Yexuun
un CHIA. Beiu mpencTaBieHbl Hay4HbIE MHCTUTYTBHI U

CONFERENCES. MEETINGS

neHTpsl Poccuiickoit akamemun Hayk (MMBII, MBXO,
UTBB, NOXubIII, UBK, MBI, UBHAuH®, U5, KU,
I[IUH, U3SMUPAH, JINH CO PAH, K CO PAH), ®MBIL]
um. A. 1. Bypuazsna ®MBA Poccun, MI'Y um. M. B. Jlo-
MoHocoBa, HUMA® MI'Y, MOTHU, TTNUAD, HULL «Kyp-
yaToBCKHi MHCTHTYT», 1O «bopok». B pabote koHde-
pennuu npuHan ydactue lepoit Poccuiickoit denepa-
un JeTank-kocMoHaBT C.B. ABneeB. brumn 3acmymianst
28 MOKIanoB, pacCMOTPEHBI 11 CTEHIOBBIX COOOIICHHIA.
IIpoBenena oOrmasi TUCKYCCHSI TIO BCEM BOTIPOCAM Hayd-
HOW MPOrpaMMBl.

JlyOHa, 2—4 okTs0ps. MexmyHapoaHoe pabodee COBENIaHNE 10 HEUTPHHHBIM TEJIECKONaM o4eHb Ooipmioro oobema VLVnT-2018

Dubna, 2-4 October. The International Workshop on Very Large Volume Neutrino Telescopes (VLVnT-2018)

On 17-19 October, the international conference
“Modern Problems of Space Radiobiology and Astro-
biology” was held in the JINR International Conference
Hall. The RAS Scientific Council on Radiobiology, the
RAS Scientific Council on Astrobiology, the Radio-
biological Society of RAS, and the JINR Laboratory of
Radiation Biology organized the conference. The Orga-
nizing Committee was headed by RAS Corresponding
Member E.Krasavin and RAS Academician A. Rozanov.

The conference was attended by over 80 scientists
from Russia, Mongolia, Slovakia, the Czech Republic and

EI

the United States. Represented were a number of the RAS
institutes and research centres (the Institute of Biomedical
Problems, the Emanuel Institute of Biochemical Physics,
the Institute of Theoretical and Experimental Biophysics,
the Institute of Physical, Chemical and Biological Problems
of Soil Science, the Institute of Cell Biophysics, the
Institute of Gene Biology, the Institute of Higher Nervous
Activity and Neurophysiology, the Institute of Nuclear
Research, the Institute of Space Research, the Borisyak
Paleontological Institute, the Institute of Terrestrial Mag-
netism, lonosphere, and Radio Wave Propagation, the
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Jy6na, 17 okts16ps. [Ipesunuym MexayHaponHoit kKoH(pepeHIrn
«CoBpeMeHHBIE TPOOIEMbI KOCMUYECKOH PagroOnoI0ruu
1 acTpOOUOTIOTUI

Limnological Institute of RAS Siberian Branch, the
Boreskov Institute of Catalysis of RAS Siberian Branch),
the Burnazian Federal Medical and Biophysical Centre
of the Federal Biomedical Agency, Lomonosov Moscow
State University (MSU), the Skobeltsyn Institute of
Nuclear Physics at MSU, the Moscow Institute of Physics
and Technology, the St. Petersburg Institute of Nuclear
Physics, the Kurchatov Institute, and the Borok Geo-
physical Observatory. Among the conference participants
was Pilot Cosmonaut, Hero of Russia S.Avdeev. Twenty-
eight reports and 11 poster presentations were made.
A general discussion was held on all topics of the scientific
programme.

The conference sessions covered the following areas:

« The research on the mechanisms of the functional
responses of the central nervous system and cognitive ac-
tivity to exposure to radiation and other extreme factors in
model experiments on animals;

« The research on the molecular and physiological
disorders in nervous system structures caused by acceler-
ated charged particles;

« The research on the mechanisms of the formation
and repair of the molecular and genetic damage induced by
ionizing radiations with different physical characteristics;

« The research on the formation of complex prebiotic
compounds under radiation exposure;

« The search for and study of microfossils in the me-
teorites and early Precambrian terrestrial rocks.

Opening the conference, JINR Director Academician
of RAS V. Matveev noted, “We are really looking forward
to new results of cooperation among physicists, biologists,

60

Dubna, 17 October. Presidium of the international conference
“Modern Problems in Space Radiobiology and Astrobiology*

and physiologists. Of course, it must make a contribution
to the realization of specific strategic tasks like manned
missions to Mars and other planets and possible solution
of the important problems connected with mysteries of the
brain’s functioning. If we understand how the brain works,
we will develop fundamentally innovative technologies
that will improve the quality of life; so we expect much
of cooperation between physicists and biologists and wish
success to this conference”. Thus, V.Matveev struck the
keynote of the conference: it would focus on “the myster-
ies of the functioning of brain” under the hard conditions
of exposure to radiation of different types.

Most of the scientific reports were devoted to the re-
search of various reactions of the central nervous system
(CNS) that occur in animals after exposure to various ex-
treme factors. In particular, A. Stemberg (the RAS Institute
of Biomedical Problems, Moscow) considered combined
effects of ionizing radiation and weightlessness. During
the experiments, primates and small laboratory animals
were exposed to different types of ionizing radiation (gam-
ma rays and accelerated carbon and krypton ions) and sim-
ulated weightlessness (orthostatic weighing). It has been
found that the contribution of the combined effects was
not always synergetic; sometimes, it showed antagonistic
properties. It raises additional questions to scientists and
necessitates further research.

I.Poletacva (the Biological Faculty, Moscow State
University) spoke about the irradiation of mice with pro-
tons (medical beam of the Phasotron, DLNP, JINR). This
exposure caused an ambiguous effect on the adaptive be-
havior of animals. The irradiated mice showed a decrease
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3acenanns KoH(EpEeHIINN OBUTH MPOBEIEHBI MO Clie-
JYIOIINM HarpaBICHHSIM:

* WCCIE0BaHNE MEXaHU3MOB (DyHKIIMOHAIBHBIX pe-
aKIMHA LEHTPATbHOM HEPBHOM CHUCTEMBI U KOTHUTHUBHOM
JIeITEIIFHOCTH Ha BO3ACHCTBUE PAJMALIMOHHBIX U JPYTHX
9KCTPEMAIBHBIX (PAKTOPOB B MOJIEIBHBIX KCIIEPUMEHTAX
Ha JKMBOTHBIX;

* WCCJEJOBAaHUE  MOJIEKYJISIPHO-(PU3NOIOTHYECKUX
HapylLIeHUH B CTPYKTYpaxX HEPBHOW CHUCTEMBI IpU AEiH-
CTBUM YCKOPCHHBIX 3apsKCHHBIX YaCTUIL;

* WCCJICJIOBAHUSI MEXaHU3MOB (POPMHUPOBAHHS U pe-
Hapanuy MOJIEKYIISIPHO-TEHETHYECKHUX TTOBPEXICHUH MpH
JeWCTBUN MOHM3UPYIOMINX U3JIyUCHUH ¢ pasHbIMU (pu3n-
YECKUMH XapaAKTEPUCTHKAMU;

* HcclefoBaHue (OPMHUPOBAHUS CIOKHBIX MPeOHO-
THYECKUX COEAWHEHWI TpH AEHCTBUU PaAMAIMOHHOTO
(axropa;

* MOWCK M M3yYeHUE MUKPO(POCCHINN B METEOpPHUTAX
1 paHHEIOKeMOPHHCKHIX 36MHBIX TIOPOJax.

OtkpeiBas koH(pepennuto, aupekrop OSSN akane-
muk PAH B.A.MarseeB ormetmn: «Mbl JIeiicTBUTENB-
HO KJIeM HOBBIX Pe3yJIbTaTOB COTPYAHHUYECTBA (DU3UKOB,
0610JI0TOB ¥ (PU3HOJIOTOB, ¥ OHO, KOHEYHO, JIOJDKHO BHECTH
CBOHM BKJIAJ B PEIIEHHE TAKMX KOHKPETHBIX CTpaTeruye-
CKHUX TIpo0JieM, KaK JUTUTENIFHBIN MOJIeT YenoBeka Ha Mapc
WM IpyTHE TUIAaHETHI, BO3MOXKHOE PEIIEHUE BasKHBIX ITPO-
OneM, CBSI3aHHBIX C ceKpeTamu paboTel Mo3ra. [loHnMas,
Kak OH paboTaeT, MBI CO3JaJUM KaKHEe-TO CBEPXHOBBIC
TEXHOJIOTHH, KOTOPBIE YJIydIlIaT XHM3Hb JIIONCH, Tak 4TO
MBI OYEHb MHOTOTO JK/IEM OT COTPYIHHYECTBA (PU3UKOB U

CONFERENCES. MEETINGS

OHOIIOTOB W JKeJIaeM ycIiexa 3Toi MeXIyHapOoIHOH KoHpe-
pernuny. Takum o6pazom, B. A. MaTBeeB TpeaBOCXUTHII
OCHOBHOH JIEHTMOTHB KOH()EPEHINH, CBSI3aHHEBIN C «ce-
KpeTaMH pabOThl MO3ra» B JKECTKHX YCIOBHUSX paJuali-
OHHOTO BO3JICHCTBHS PA3IMYHBIX BUIOB M3ITyYECHHH.

BoNbIIMHCTBO HAayYHBIX JIOKJIA0B OBUIO ITOCBSIICHO
MCCJIEIOBAHUIO PEaKUii IIEHTPAILHON HEPBHOW CHCTEMBI
(ITHC), BO3HMKAIOUUX y >KUBOTHBIX TOCJIE BO3ACHCTBUS
pa3MuHBIX OSKCTpeMalbHBIX (akTtopoB. B wactHOCTH,
B noknane A.C.Ilrembepra (MHCTUTYT MemuKo-OHOIIO-
ruueckux npobiem PAH, MockBa) ObUIM paccMOTPEHBI
KOMOMHHpPOBaHHbIE 3((PEKThl MOHU3UPYIOIIEro H3Jyue-
HUSI MU HEBECOMOCTH. B Xoze 3KCIIEpHMEHTOB NMPHMATHI
1 MEJIKHE J1a0opaTopHbIe )KHBOTHBIC MTOBEPTaINCh 00Ty-
YEHUIO Pa3JInYHBIMH BUAAMH HOHU3UPYIOMINX U3ITydCHNH
(ramMMa, yCKOpPEHHBIMH HOHAaMH YIJepoia W KpPHUITOHA)
U UMHTAIMN (PaKTopa HEBECOMOCTH (OPTOCTaTHUECKOMY
BBIBEIIMBAHUIO). BBIACHUIIOCH, 4TO BKJIa] KOMOMHUPOBAH-
HBIX BO3/IEHCTBUII HE Bceraa ObllI CHHEPIUIeCKUM, HHOT/Ia
OH TPOSIBISLT AHTarOHUCTUYECKUE CBOMCTBA, YTO CTABUT
JIOTIOJTHUTENIbHBIE BOIPOCHI Mepell yUYeHbIMU U Tpedyer
JabHEUIINX UCCIIEIOBAHUM.

B noxmane W.U.TloneraeBoii (Omomoruveckuit da-
kynereT MI'Y, MockBa) pacckasbiBaioch 00 0OMydeHUH
MBIIIEH MPOTOHAMH (MEIUIIMHCKUHA ITy4oK (ha30oTpoHa
JUITT OUAN). [lanHOE BO3ICHCTBHE BBI3BAIO HEOIHO-
3HAUHbIC TPOSIBJICHUS B aJQITUBHOM ITOBEACHUH XXHMBOT-
HBIX. Y MBIIIEH 0OIydeHHBIX I'PYI BBISIBICHO ocnaliie-
HHE HeliporeHesa B JIByX MpoirdepaTnBHBIX 30HaX Mepe-
Hero Mosra.

Jly6na, 2627 oxts16ps. 3acenanue cosera PAH mo gusnke
TSDKEJIBIX HOHOB, TOCBSIIIEHHOE 00CYKICHUIO TIPOTPaMMBI
HCCIeJOBAaHMIT CBEPXTSIKEIBIX IIEMEHTOB

Dubna, 26-27 October. The meeting of the RAS Council on

Heavy lon Physics dedicated to the discussion of the programme

of research of superheavy elements
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B xome obOcykaeHuii TOKIAIOB JaHHOTO HAIpaBie-
HUsL OBIJIO OTMEYEHO, YTO JaJbHEHIINE HCCIEAOBAHUS
HEOOXOANMO COCPEIOTOUNTH Ha BBISBIEHHH KPUTHUECKUX
ctpykryp HHC, koTOpBIE MOTYT IPUBOIUTH K HAPYIICHHIO
KOTHUTHBHBIX (DYHKITUH.

B psine mpeacTaBieHHBIX I0KJIAI0B pacCCMaTPUBAIIUCh
BOIIPOCH! MOZICIIMPOBAHUSI paIMAlMOHHBIX MOJIEH U OIeH-
KM COOTBETCTBYIOIMX PUCKOB, BOSHUKAOIINX BHYTPH KOC-
Mugecknx anmaparoB. B moxmazge I'. H. Tumormenko (JIPB
OUAN) 6511 paccMOTPEH MEPCHIEKTUBHBINA MOAXO K (op-
MHPOBAaHHMIO CMEIIAHHBIX MOJIEH Ha IydYke HYKIOTPOHA
JI®BD mpu mocTaHOBKE OMOIOTHIECKUX SKCIICPUMEHTOB.

OTnenbHEIA 1eHb paboThl KOH(pEpeHINH OBIT MOCBSI-
IIIeH COBPEMEHHBIM BOTIpocaM acTpodnonmoruu. OTKphIBas
3acenanue, akagemMuk PAH A.1O.Pozanos (ITMH PAH,
JIPb OUSIN) ormetmn: «OVAN — onHO M3 HEMHOTHX y4-
peXIEeHUI B HallIel CTpaHe, KOTOPOE €111€ COXPAHUIIO BO3-
MOYKHOCTB 3¢ (GeKTHBHO paboTaTh B Hayke. Hamm Bmacti
HE OYCHb MOHMMAIOT, YTO HayKa Hy’KHa TOCYAapCTBY, 0CO-
O0enHO Takoro maciira0a, kak Poccus, u 0e3 Hee HUKaKue
yKa3bl Mpe3uJeHTa HU4Yero He 3Ha4dar. HoBble TexHOIO-
THH HE NOsBSTCSA 0€3 (yHIaMEHTAJIbHBIX HCCIECIOBAHMH.
A QyHIaMeHTaIbHBIC WUCCIENOBAHMS — 3TO YTO Takoe?
3T0 TO, YTO BXOJWT B CIIPABOUHHKH, yUCOHUKH U POXKAAET
HOBBIE MapaaurMb. [1o ero MHEHNIO, IPEMEPOM pOKie-
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HUS TAKOW MapasinT™Mbl MOXKHO CUMTATh PabOTHI, KOTOPBIE
BemyTcs B cexktope actpobuonormu JIPb OUAUN u maror
BCe OOJbINE JTOKYMEHTAIBHBIX (DAKTOB B TOJIB3Y TECOPUH
MaHCIICPMHUMU.

M.B. Parynsckas (U3BMUPAH, Tpounk) B coobre-
Huu «Origin of life. TAU-2018, Vienna: BneyarmieHus u
BOIIPOCHD) paccKkas3ajia 00 OCHOBHBIX MUPOBBIX HallpaBile-
HUSAX B obmactu actpoduonornu. B moxmane I'.I. Mana-
ramze (MK PAH, MockBa) mpuBOIMINCH JOBOBI B TIOJb-
3y (POPMHUPOBAHMS «IIPABUIBHOW) XHUPAILHOCTH MOJIEKYI
B XOZI€ UIMITAKTHOTO BO3AEHCTBUS NIPU METEOPUTHBIX OOM-
OGapnupoBkax 3eMHOI ToBepxHOCTH. B.A.llenmsmoBHY
(T'eopmsnueckas obcepBaropust «bopok», SpocmaBckas
00II.) TIpWBEN WHTEpECHBIE HAaHHBIE 00 WCCIETOBAHUHI
KOCMHYECKOW TBUIM W JOKa3aTrelabHO 0a3e BHE3EMHOM
MIPUPOIBI PA3TUUHBIX KATAKJIN3MOB, MPOUCXOIUBIINX Ha
3emie (pernomena Kapommnusr beiic, Tynrycckoro meteo-
puTa, Y4ypcKoro KOCMHYECKOTO Tena). Bo Bcex mecrax,
e 3aUKCUPOBAaHBI JaHHBIE COOBITHS, OOHAPYKEHBI CIIe-
JIbl YHUCTOTO HHKENS, KOTOPBI MOT BO3HHUKHYThH TOJBKO
Omaromapst (ppakIIMOHMPOBAHMIO BEIIECTBA HU3KO JIETS-
e KOMETBI.

3aBepmas koH(MepeHmuo, aupexrop JIPb dnen-kop-
pecionnenT PAH E. A.KpacaBua oTrmerni, 9To, HECMO-
Tps Ha, Ka3aJoch Obl, pa3sHyI0 TEeMaTUKy HaIpaBICHUI

in neurogenesis in two proliferative parts of the frontal
brain.

During the discussions that followed the reports in
this area, it was noted that further research has to be aimed
at identifying the CNS critical structures whose damage
can cause cognitive dysfunction.

A number of the reports concerned the issues related to
modeling the radiation fields and the evaluation of the cor-
responding risks that arise inside the spacecraft. G. Timo-
shenko (LRB, JINR) proposed a promising approach to the
formation of mixed fields for biological experiments at a
Nuclotron beam (VBLHEP, JINR) in the formulation of
the biological experiments.

A separate day of the conference was dedicated
to current issues of astrobiology. Opening the session,
Academician of RAS A.Rozanov (Borisyak Paleonto-
logical Institute, RAS, and LRB, JINR) noted, “JINR is
one of the few institutions in our country which have still
kept the ability to be fully active in science. Our federal
authorities seem to hardly realize that the country, espe-
cially as large as Russia, needs science; and without it, no
Presidential Order means anything. New technologies will
not appear without fundamental research. What is the fun-
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damental research? It is what winds up in textbooks and
handbooks and generates new paradigms.” In his opinion,
the research performed at the Astrobiology Sector of LRB,
JINR, is an example of the emergence of such a paradigm,
and it yields an ever increasing number of the documented
facts in favor of the panspermia theory.

M. Ragulskaya (the Institute of Terrestrial Magnetism,
Ionosphere, and Radio Wave Propagation, Troitsk) in her
report entitled “Origin of life. [AU-2018, Vienna: Impres-
sions and questions” spoke about the main trends in astro-
biology. G. Managadze (Institute of Space Research, RAS,
Moscow) presented the arguments in favor of the forma-
tion of the “correct” chirality of molecules during the me-
teorite impact exposure of the Earth surface. V. Tselmovich
(the Borok Geophysical Observatory, Yaroslavl Region)
presented interesting results of space dust research and
the evidence base confirming the extraterrestrial origin of
different cataclysms on Earth (the Caroline Base phenom-
enon, Tungus meteorite, and Uchur space body). Traces
of pure nickel were found in all of these locations, which
could have emerged only due to the fractioning of the mat-
ter of a low flying comet.
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(pamnoOnonorHst M acTPOOHOIOTHS ), OHH KOMIIEMEHTAap-
Hbl. OOBEIUHAIONINM HAYaJIOM 3THX HANpaBICHUH CITy-
KHUT KOCMHYECKasl pafnalys, KOTopasi, C OHONH CTOPOHBI,
ABTsieTC (PaKTOPOM, CITOCOOCTBYIONIUM (HOPMHIPOBAHUIO
MIPeONOTHUECKUX CTPYKTYP, @ C APYTroil — OKa3bIBAET HE-
TaTUBHOE BIMAHWE Ha *kwuBhle cucteMbl. E. A.KpacaBun
noOnarofiapuil y4acTHUKOB 3a HPEKpacHbIC JOKJIAAbl U
BBIpA3WI HAJISKIY, 9TO JaHHBIN (hopmat KoH(DepeHIuii Oy-
JIET TIPOJIOJDKEH U B CJIEYIOIIEM TOJTy.

29-30 okrsa0ps B Jlaboparopum (HU3UKH BBICOKHX
SHEPTUH TPOXOAWIO 2-€ KONNabopauyuoHHoe cogeujanue
no akcnepumenmam MPD u BM@N na cmpoawemcsa
yckopumenwvnom komniaekce NICA. B HeM npuHsUn y4a-
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ctue oxoino 180 wenosek u3 Aszepbaiimkana, beropyccnn,
Bonrapuu, I'epmanuu, ' py3uu, M3pauns, Kurtas, Mekcuku,
Homemm, Poccun, CrmoBakum, Y30ekucrana, PpaHImH,
Uexun, IOxHoi Kopen — mpencraBuTe N HayIHBIX 1IEH-
TPOB, 3aMHTEPECOBAHHBIX B YYACTHU B 3TUX IKCIIEPUMEH-
Tax. Ha mepBom coBemannu (ampens 2018 1.) Ob1T yTBEp-
JKJIEH ycTaB M M30paH CIeNMaNbHBbI KOMHUTET BO IVIaBe
¢ mpodeccopom . eppys ans mogbopa KaHIUAATOB Ha
PYKOBOIAIIME TO3WIMHU Koyntabopammid. Ha HbHeNrHEM
COBEIaHWU OBUIN IMIPOBEJCHBI BHIOOPHI, PACCMOTPEHBI U
00CyXIeHBI TeKyIllee COCTOSHHUE U TUTaHBI PadoOT IO JKC-
MEepUMEHTaM.

Ha oTkpbITHH COBELIaHUS C MPUBETCTBEHHBIM CIIO-
BOM K ydYacTHHKaM oOparmicsi Bure-mupexrop OWAN

JlaGoparopus pusuku Beicokux sHepruit um. B. . Bekcnepa u A. M. bannuna, 29—30 okta6psi.
VYuacTHHKH 2-T0 KOJU1abOpaIOHHOTO CoBelIaHus 1o skcnepumenTam MPD 1 BM@N

V/BR\

o

N/ et

The Veksler and Baldin Laboratory of High Energy Physics, 29-30 October.
The participants of the 2nd Collaboration Meeting of the MPD and BM@N Experiments

Concluding the conference, Director of LRB, Corres-
ponding Member of RAS E.Krasavin noted that despite
the seemingly different themes of the thematic (radiobi-
ology and astrobiology), they are complementary. They
have their common beginnings in space radiation, which,
on the one hand, is a factor contributing to the formation
of prebiotic structures; on the other, is an adverse factor for
the living systems. E. Krasavin thanked the participants for
excellent reports and expressed hope that this conference
format would be continued into the following year.

On 29-30 October the 2nd Collaboration Meeting
on the MPD and BM@N Experiments at the Accelerator
Complex NICA was held at the Laboratory of High

EI

Energy Physics. About 180 participants from Azerbaijan,
Belarus, Bulgaria, China, the Czech Republic, France,
Georgia, Germany, Israel, Mexico, Poland, Russia, Slo-
vakia, South Korea, Uzbekistan, representing scientific
centres interested in these experiments, attended the event.
At the first meeting (April 2018) the charter was approved
and a special committee was elected under the guidance of
Professor 1. Tserruya to select candidates for leading posi-
tions of the collaborations. At the present meeting, elec-
tions were held, the status and plans for experiments were
considered and discussed.

JINR Vice-Director R. Lednicky addressed the meet-
ing with greetings at the opening ceremony. Three detailed
reviews were presented: on the project NICA (V.Keke-
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P.Jlegautiku. Beimm mpencTaBieHBl TpH MOAPOOHBIX 00-
3opa: o nmpoekty NICA (B. [I. Kexenumze), skcriepumMeH-
Ty MPD (B.M.TonoBariok) u sxcriepumeHTy BM@N
(M.H.Kanumma). B 3TOT ke JeHb COCTOSJINCH BBIOO-
per. CiokcmeroM skcriepuMmenTa MPD m30pan mpodec-
cop BapmiaBckoro IOTUTEXHUYECKOTO YHHBEPCHTETA
A.Kumiens. Kommaboparro BM@N Bo3riaBuin Hadaib-
HUK CEKTOpa HAyYHO-’KCIIEPHUMEHTaIEHOTO oTaera MPD
M. H. Kanuu.

Bo BrOpoit neHp 3acemaHusl KoUIaboparwii Mpoxo-
JMIH 110 oTAenbHOCTH. OOCyKAannuch X0 padoT, IaHbl,
TEeXHUYECKHE W IPON3BOJCTBEHHBIC ITOJJPOOHOCTH.

B nacrosiee Bpems B kosutadoparun MPD ygactsy-
10T TIPEJCTaBUTENN HECKOJbKHX cTpaH. Hambosee Bax-
Hble napTHepsl — 310 Poccus, Kutait, [Tonbia, Mekcuka,
Bonrapus u I['py3us. B kommaboparuro BM@N Bxogut
Poccus (MTO®, «KypuaroBckuit uHCTUTYT», MI'Y, SO,
MU®N), 3 HaydyHBIX IEHTPOB Jpyrux crpan — Tex-
Hudeckuil yHuBepcurer (IIpara, YUexwust), Bapmasckuit
texHonorndeckuid UHCTUTYT ([lospmia), TroOuHreHckmit
yausepcuteT (I'epmanust), Tpu yHuBepcutera u3 Kuras,
a TakKe MHCTUTYTHl M3 MonaaBuu u boarapuu, Bcero
17 opranu3anuii-y4acTHUKOB.

Crnenyromuii stam, kak ormetnn B. JI. Kexkennmze, —
3aKIJIFOYEHUE COTVIAIICHUN C KOHKPETHBIMA HHCTUTYTAMU,
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KOTOpBIE MPUCOEIUHATCS K KOJU1abopanusim, ¢ yKazaHHeM
BKJIa/la TOTO WJIM MHOTO MHCTUTYTa WIM Hay4dHOM rpym-
TIbl: MHTEJUIEKTYaJIbHOTO (AQHAJIN3 JaHHBIX, pa3Butue IT-
TEXHOJIOTHIA) WIIM MaTepUalibHOTO — B CO3/IaHHE JIETEKTO-
pa WK ero o0CIy>KUBaHHE.

6—-8 nexaOps B JlomMe MeXAyHapOIHBIX COBEUIAHUIN
OUSIN mpoxonuino pabouee copemanue «llepcnexkmug-
Hble udeu U IKCnEpuMeHmuvl 071 H06020 O0YOHEHCKO-
20 UCHMIOYHUKA HEUmMPOHOG UYemeepmo20 NOKOIeHUs
(AHH-IV)». 910 coBelaHue TOABENIO UTOTH TPEXIIETHETO
stana paboTsl Han koHuenmuer JAMH-IV n onpenenwno
HaIlpaBJICHUSl JNAJbHEUIIEH AESITEeIbHOCTH. lTlaBHOE U3
HUX — 3TO KOHIENTYaJIbHBIA MPOEKT, pabOTHl HaJ KOTO-
peIM yxe Hagamuch B HUKWOT nm. H. A. Jlonnexarns.

IIpennoxens! nBe konuenuuu i AMUH-1V:

1) UMITyTbCHBIH OBICTPBI pPEAaKTOp € TOIUTUBOM
Ha OCHOBE HHUTpHAa HeNTyHus-237 (pabodyee Ha3BaHUE
WBP-3, noxnax E.I1. [llabanuna);

2) MMITyJIbCHBIM NCTOYHUK HEHTPOHOB Ha 0aze ycKo-
PHUTEIS TPOTOHOB C Pa3MHOXKAIOIIEH MHUIIEHBIO U3 JIBYO-
kxucu rytonus (noxnaxn 0. H. [lenensimesa).

Ilepen paspaborunkamu JIMH-IV mocraBrena awm-
Ounno3Has 3amaya — JOCTIDKEHHE CpeaHel IIOTHO-
CTH BEKTOPHOTO B 27 TIOTOKa TEIUIOBBIX HEHTPOHOB
2-10'" em2-¢c!. Dra BenmumHa ompenenena Kak mpe-

lidze), the experiment MPD (V. Golovatyuk) and the ex-
periment BM@N (M. Kapishin). The same day elections
were held. The spokesman of the MPD experiment became
Professor of the Warsaw Polytechnic University A. Kissel;
Head of sector of the MPD Scientific and Experimental
Department M. Kapishin became the spokesman of the
BM@N collaboration.

Meetings of the collaborations were held the next
day separately. Discussions were held on the status, plans,
technical and working details.

At present, several countries take part in the MPD col-
laboration. The most important are Russia, China, Poland,
Mexico, Bulgaria and Georgia. The BM@N collaboration
includes Russia (ITEP, the “Kurchatov Institute”, MSU,
INP, MEPhI). Among the other countries’ centres are the
Czech Technical University in Prague (Czech Republic),
the Warsaw Technological Institute (Poland), Tiibingen
University (Germany), three universities from China and
institutes from Moldova and Bulgaria, in total 17 partici-
pating organizations.

The next stage, as stated by V. Kekelidze, will be con-
cluding agreements with exact institutions that will join
the collaborations, indicating the contribution of a particu-

N | C4

lar institute or scientific group: intellectual (data analysis,
development of IT technologies) or material (development
of the detector or its maintenance).

The workshop “Advanced Ideas and Experiments for
the New Dubna Neutron Source (DNS-IV)” was held on
6—8 December in the JINR International Conference Hall.
This meeting summarized the results of three-year work
on the concept of DNS-IV and outlined areas for further
activities. The top priority for future work is the develop-
ment of a conceptual design that has already been started
in the Dollezhal Scientific Research and Design Institute
of Energy Technologies (NIKIET), which is a chief de-
sign-engineering organization for the IBR-2 reactor and
DNS-IV.

Two alternative design concepts for DNS-IV are pro-
posed:

1) Pulsed fast reactor with neptunium nitride
(B"NpN) fuel (working name — IBR-3, report by E. Sha-
balin);

2) Pulsed neutron source driven by a proton acceler-
ator with a multiplying target of plutonium dioxide (report
by Yu. Pepelyshev).
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JETTbHO JIOMYCTHMas Ul MMITYJIbCHBIX HCTOYHHKOB Ha
OCHOBE peakuuu JejeHus, 1 oHa B 20 pa3 Oojblie cooT-
BeTCTBYyoIEeH Ha peakTope IBP-2, koTopklil B HacTosIIEe
BpeMs SIBISICTCSI CAMBIM BBICOKOTIOTOYHBIM HMITYJIBCHBIM
HCTOYHHUKOM B MHpE.

IIporpamma coBelaHust COCTOsIa B OCHOBHOM U3 J10-
KJIAJIOB C OOCY)KICHUEM HarpaBJICHUN HCCIICAOBAHUN Ha
BBIBEJICHHBIX IyYKaX HEHTPOHOB M HEOOXOOUMBIX (pH3Hu-
KaM napameTpoB ucrounuka (A.M. banarypos, M. B. As-
nees, B.U.bognapuyk, E.A.Topemsbrukun, C.E.Kwuua-
HoB, [O. H.Ilokotunosckuii, E.B. JIsraarun, M. B. ®pon-
TacbeBa). Kpome TOro, ObUTH MpEACTaBICHBI TOKIIA/bI 110
HCHOJb30BAaHUIO MPOTOHOB U HMOHOB — IO TaKUM Tpa-
nuimoHHbIM 11 OVISIM HampaBneHusM, Kak ympaBiis-
eMBIe yCKOpHUTEeJeM 3NeKTposaepHble cuctemsl (JIOBD,
JIH®), mroonnas ¢uzuka (JISAI), pannanmnonnas ¢usnka
u snepHas meaunuHa (JISIP, JISAIT). OOcyxineHue maH-
HBIX TeM HEOOXOANMO B CBSI3M C UCTOYHHUKOM HEHTPOHOB
Ha 0ase ycKOpWTeIsl NMPOTOHOB. B 3TOM HampaBineHHH
ouyeHb nHpGopmaTuBHBIME ObLH oKIanbl B. H. lyrunosa
(JIAID) o mrooHHOH (H3HMKEe Ha YCKOPUTEISAX MPOTOHOB,
a take corpynuukoB JISIP H.B. AxcenoBa 00 mcrmoins-
30BaHMM MPOTOHOB U HEHTPOHOB B SAECPHON METULIMHE
u B. A. CkyparoBa o paJualiioHHOH (HU3MKe.
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Cocrosutoch AeTalbHOE OOCYXKICHHUE HaydyHOH Mpo-
TpaMMBbI M 9KCIIEPUMEHTAIBEHBIX CTAHIIUH IIEPBOH ouepenn
Ha JIMH-1V. Ilo ¢u3nke KOHIEHCHUPOBAHHOIO COCTOSHUS
MEPCIEKTUBHI OYEPUCHBI BIIOJIHE OMPEETICHHO, TOCKOJIBKY
JAUH-1V Oynet umeTh Ha OPSZIOK OOJIbIIE BO3MOXXHOCTEH
1o cpaBHEHHUIO ¢ peaktopoMm MBP-2, HayuHast mporpaMma
KOTOPOTO OXBaThIBAaeT IIMPOKUI KPYT COBPEMEHHBIX MPO-
O1eM u siBIsieTCs Xopolied miaropMoi Ui MPOTHO3H-
poBaHus HOBBIX HccienoBanuid. [IporpamMma no sjgepHoit
(u3nke HaxomWTCs B cTaauu (opmupoBaHus. I[losTomy
JUIS Hac ObUT OYCHb IOJIE3HBIM OJECTALIMHA MO IIHUPOTE
oxBaTa TeMaTukH u yeTkoctu noknan A. T ITomeko (JISIP)
0 (QU3HUKE SK30THYECKUX (HEHTPOHHO-M30BITOUHBIX) STIEP,
TJIe MCCIIEAOBAHUS C HEHTPOHAMH MOTYT CTaTh XOPOIINM
JIOTIONTHEHWEM K HCCIEIOBaHUSAM Ha yckopurensx. Ilpm
(hopMHpOBaHNH HAYYIHOH MTPOTPaMMBbI Ha OyTyIIieM HCTOU-
HHUKE HEOOXOIMMO yUHUTHIBaTh, YTOOBI OHa OblIa MpUBIIE-
KaTeJIbHOH JuIs Beex J1aboparopuit OMSN.

B coBemannm y4acTBOBaIIM HKCIIEPTHI 110 pa3paboTKe
miaHa crparernyeckoro pazsutuss OUAN — yuensle u3
BEJlyLIMX HEHTPOHHBIX IIEHTPOB MHpa. B nX BhICTyIIICHH-
X TPO3BYyYaJIM HE TOJBKO OIEHKH OOCYXIaeMbIX IPOEK-
TOB, HO ¥ KOHKPETHBIE BECbMa HHTEPECHBIE MTPETIOKEHNSI.
Tak, B goxnane A.U.Hopde (FOnux, ®PI") Obuto MHOTO
NPE/UIOKEHNI 10 (POPMHUPOBAHUIO ITyYKOB HEHTPOHOB

The developers of DNS-IV face an ambitious task to
achieve an average vector (21) thermal neutron flux densi-
ty of 2- 10" ¢cm2 - 57!, This value is considered in our the-
oretical work as the maximum permissible limit for pulsed
sources based on fission reaction, and it is 20 times greater
than the corresponding value at the IBR-2 reactor, which is
currently the highest-flux pulsed source in the world.

The scientific programme of the workshop featured
mainly reports with a discussion of research areas utiliz-
ing extracted neutron beams and parameters of the source
required for physics research (A.Balagurov, M.Avdeev,
V.Bodnarchuk, E.Goremychkin, S.Kichanov, Yu.Poko-
tilovsky, E.Lychagin, M.Frontasyeva). In addition, the
scientific programme included reports on the application
of protons and ions. These are JINR traditional research
areas, such as accelerator-driven electronuclear systems
(VBLHEP, FLNP), muon physics (DLNP), radiation phys-
ics and nuclear medicine (FLNR, DLNP). The discussion
of these topics is of importance for a neutron source driv-
en by a proton accelerator. In this respect, the reports by
V.Duginov (DLNP) on muon physics at proton accelera-
tors, as well as by FLNR employees N. Aksenov on the ap-

plication of protons and neutrons in nuclear medicine and
V. Skuratov on radiation physics were very informative.

A detailed discussion of the scientific programme and
first-stage experimental stations at DNS-IV was held. In
respect to condensed matter investigations, the prospects
are quite clearly outlined, since the research potential of
DNS-IV is expected to be an order of magnitude higher
than that of the IBR-2 reactor, whose scientific programme
covers a wide range of current problems being a good plat-
form for predicting new research areas. The programme
of research in nuclear physics is currently at the stage of
formulation. Therefore, a very comprehensive and clear
report presented by A.Popeko (FLNR) on the physics of
exotic (neutron-rich) nuclei, the area where neutron in-
vestigations could provide a valuable complement to sci-
entific research on accelerators, was very helpful for us.
In forming the scientific programme, we strive to make it
attractive for all JINR laboratories.

The workshop was attended by the experts of the sub-
group of the Working Group on elaboration of the JINR
strategic development plan — scientists from the world’s
leading neutron centres. Their reports provided not only
assessments of the projects under discussion, but also
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OT WCTOYHWKA JI0 SKCTIEPUMEHTANBHBIX CTaHIMHA. DTOH
ke Teme OblT mocBsameH moxnax K. Anmepcona (Jlymnm,
[IBerusi), OCHOBaHHBIA Ha OIBITE CO3TaBaEMOTO €BPO-
niefickoro ncnaputensHoro ucrognnka (ESS). ESS — ato
CaMblil NepenoBOM HMMITYJIbCHBIH HCTOYHMK HEUTPOHOB,
KOTOPBIN JOJKEH JIaTh TIEPBbIE HEHTPOHBI YKe B CIEIYIO-
IeM TOY, a SKCIIEPUMEHTHI INIaHUpyeTCs Hadath B 2023 .
Jis JIH® omsir ESS upe3BeyaifHO BakeH, ITOCKOIBKY
CTOMT 3a/1a4a He ToNbko mpes3oité MIBP-2, HO m HaliTH
HOBBIE BO3MOXXHOCTH 110 cpaBHeHHIO ¢ ESS. Takxke BaxkeH
ONBIT CETONHAIIHEW «HEUTPOHHOM CTONMLBD — €BpO-
MEHCKOro EHTPAa HEUTPOHHBIX UccienoBanuil Mucturyra
Jlay>—Jlamxkesena (ILL). Ix. Kynga w3 3Toro wHCTHTyTa
Jlall IICHHBIE PEKOMEHJAIMU W3 ONbITa (DOPMHUPOBAHUS

. MEETINGS

nporpaMMbl XXI B. 10 pa3BUTHIO HKCHEPUMEHTAIbHBIX
CTaHIINH.

Bonbioil nHTEpEC BbI3Bano npemioxkeHue B.B.He-
cBmkeBckoro (ILL) o co3maHnm W3MEpPHTENHHOTO KOM-
nnekca Ha JIMH-IV no nzydenunto HeMTpoOH-aHTUHENTPOH-
HBIX OCHWUIALMHA C HMCIONb30BAHUEM OUYCHb XOJIOAHBIX
HEHTPOHOB, YTO MOXKET JAaTh NOHUMaHHE OapHOHHON
(BeecTBO—aHTUBEIIECTBO) aCHMMETPHUN BO BceneHHOM.
Takne 3KCHEpUMEHTHI TBITAIOTCA MPOBOAUTH HA CaMOM
BBICOKOITIOTOYHOM HCTOYHUKE HETIPEPBIBHOTO IEHCTBUS —
peaxtope ILL. OpurnnansHOCTh Tpemnoxenus B.B. He-
CBIDKEBCKOTO — B MHCIOJIb30BAaHMH BBICOKOTO IOTOKA
B MIMITYJTbCcE. DTH IKCIIEPHMEHTHI eCcTh M B TumaHax ESS.
OnHaKo CIOKHOCTh HKCIIEPUMEHTOB OUYEHb BEJIMKA, a T10-

Jly6Ha, 68 nexabps. Coseuanue «llepcrieKTUBHBIC HICH U SKCIIEPHUMEHTSI
JUISl HOBOTO JIyOHEHCKOTO MCTOYHHKA HEHTPOHOB ueTBepToro noxosnexus (JJUH-IV)»

Dubna, 68 December. The workshop “Advanced Ideas and Experiments for New Dubna Neutron Source (DNS-1V)”

concrete and very interesting suggestions. The report by
A.Toffe (Jiilich, Germany) contained a lot of proposals re-
garding the neutron delivery systems from the source to
experimental stations. The report by K. Anderson (Lund,
Sweden) based on the experience in the construction of
the European Spallation Source (ESS) was devoted to the
same topic. The ESS is the world’s most advanced pulsed
neutron source, which is supposed to produce first neu-
trons next year, and first experiments are scheduled to be-
gin in 2023. The experience of ESS is extremely important
for us, since our task is not only to surpass IBR-2, but also
to open up new opportunities compared to ESS. The expe-
rience of the present-day “neutron capital” — European
neutron research centre Institut Laue—Langevin (ILL) —is
also highly valuable to us. J.Kulda from ILL made some
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insightful recommendations from the experience in for-
mulating the 21st-century programme for development of
experimental stations.

Of special note is the proposal of V.Nesvizhevsky
(ILL) to create a measuring complex on DNS-IV to study
neutron—antineutron oscillations using very cold neutrons,
which could provide an insight into baryon (matter—anti-
matter) asymmetry in the Universe. These experiments are
attempted at the world’s highest-flux source of continuous
operation — research reactor at ILL. The uniqueness of his
suggestion is in the application of high flux in pulse. These
experiments are planned for ESS as well. The complexity
of the experiments, however, is very high, but since the
pulsed neutron flux from DNS-IV is expected to be about
an order of magnitude higher than that of ESS, it is hoped
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CKOJIbKY MMITYJIbCHBIH MOTOK HEUTPO-
HOoB oT JAUH-IV nmomkeH ObITh BHIIIIE,
yem Ha ESS, mpumepHO Ha MOPSAOK,
TO MOXKHO HAQAEATHCS, YTO OOIIUMHU
YCHIHSIMH B MEXIyHAapOJHOM KoJlIa-
O6opanuu 3Ta mpodiemMa MOXKET OBITh
pemrena Ha IMH-IV. Takum obpazom,
CIHCOK TaK Ha3bIBAEMBIX «(IIArOBBIX)»
(flagship) skcniepumentoB Ha JJUH-1V,
B KOTODBIH YK€ BKIIIOUCHBI CTPYKTYp-
Hasg OHWoONOTHA, a Takke «PadpuKm»
YABTPAXOJIONHBIX HEHUTPOHOB U HEH-
TPOHHO-U30BITOYHBIX HYKJIHAOB, IIO-
TIOJTHUJICS 1€ OHUM CYHEpAKCIIepH-
MeHTOM. [ToAroTOBKY K 3TOMY M JApY-
THUM 3KCIIEPUMEHTaM HaJ0 HaYMHATh
yxe Ha BP-2.

Y4acTHUKH COBENaHusi Onaroja-
pat oupexiun JIHO® u OUSN 3a mpe-
KpPacHYl0 OpraHM3alHI0 M CO3/1aHHe
TBOPUYECKOH aTMOC(EpHI.

B.JI. Axcenos

OANIDKECT
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Tabnnua [Neprnopgnyeckor CHCTEMbI XHMUYECKHNX 3JIEMEHTOB,
HavimeHHas1 B YHnBepcutete CeHT-OHAapioc (Llotnanpus,
CoennHeHHoe KoponeBcTBO), CTana camor CTapoy B Mype

DKcrnepThbl onpenenv, 4To ydebHasi Tabnmua, HarpaeHHas B 2014 r.
CpeaM CTaporo XMMHUYeckoro obopynoBaHMsi, Oblia HareyaTaHa MesKOy
1879 m 1886 r. Bbuia npoBeneHa paboTa Mo OMpeAeseH IO MOMIMHHOCTH
TabnmLpl 1 ee coxpaHHocTH. [Ipodeccop 3. Cueppu n3 KanndgopHuiickoro
YHHUBEPCHTETA CUMTAET, YTO TabsvLa HaredyaTaHa MMEHHO B TOT MEPHOM,
TaK KakK rajiylmi v CKaHOgvH, oTKpbiTble B 1875 n 1879 rr., ykasaHb! B Ta-
6sivLie, a repMaHuni1, OTKpbIThIA B 1886 r., — HeT. B yHnBepcuTeTe He cy-
wecTByeT 6osiee paHHMX BapHaHTOB TabJMLIbI.

Mpodeccop [.0O’XaraH, GbIBIIMA PYKOBOAMTENb HMCCIENOBAHMA MO
xumnn B YHuBepcuteTe CeHT-DHApioc, ckasan: «OOHapysKeHHEe CaMmoF
crapow [lepriognyeckor TabnyvLpl B yHNBEPCHUTETE — BblaarmLeecsi cobbl-
tre. C Tabnuuer 6yayT NpoBefeHbl MCCIIENOBaHMs, OHa OyeT BbICTaBJIe-
Ha B yHMBepcHuTeTe. Mbl TakKe IIaHMpyeMm psii meporpusitiv Ha 2019 r.,
MOCBSILIEHHBIX MEXKAYHapogHOMy romy [lepriopnyeckon TabnvLpl, MPOBO3-
rnaweHHoMmy OOH, yto 6ynmet coBnapath co 150-neTHNM 106HeeM co3pa-
Husa Tabnnubl . V1. MeHneneeBbiMy.

HaupoHasnbHbIM (pOHOOM OXpaHbl PYKOMUCEN YHHMBEPCHTETY OblT BbI-
OeJIeH FpaHT [Ajisi COXpaHeHust Tabmnuiibl,. PakCHMHIIbHAsE KOTHSI B MOJTHYIO

that with the joint efforts of the inter-
national collaboration this problem can
be solved at DNS-IV. Thus, the list of
the so-called “flagship” experiments at
DNS-1V, which already includes struc-
tural biology, as well as “factories” of
ultracold neutrons and neutron-rich nu-
clides, was supplemented by one more
super-experiment. The preparation for
this and other experiments should al-
ready be started at IBR-2.

The participants of the workshop
are grateful to the Directorates of
FLNP and JINR for its excellent orga-
nization and creation of a constructive
and inspiring working atmosphere.

V. Aksenov

A periodic table found during a laboratory clear-out
at the University of St Andrews (Scotland, UK) is believed
to be the oldest in the world

Experts have dated the teaching chart as being printed between 1879
and 1886. Work has been taking place to authenticate and preserve the
fragile chart since it was found among old chemistry equipment in 2014.
Professor Eric Scerri, from the University of California, has dated the table
between 1879 and 1886. Gallium and scandium, discovered in 1875 and
1879 respectively, are present but germanium, discovered in 1886, is not.
The university said no earlier lecture chart of the table appeared to exist.

Professor David O’Hagan, former head of chemistry at St Andrews,
said: “The discovery of the world’s oldest classroom periodic table at the
University of St Andrews is remarkable. The table will be available for
research and display at the university and we have a number of events
planned in 2019, which has been designated international year of the peri-
odic table by the United Nations, to coincide with the 150th anniversary of
the table’s creation by Dmitri Mendeleev.”

The university was awarded a funding grant from the National
Manuscripts Conservation Trust for the conservation of the chart. A full-size




BEJIMYMHY Cervac BbICTaBjieHa B XHMMHUYECKOM ILKOJie
YHHMBEPCHUTETA, @ OPUrHMHa TabJMLbl XPaHUTCs B yCJIO-
BMSIX KJINMaTHHYECKOIO KOHTPOJIS.

MyunncrtepcTtBo 3Hepreturu CILIA
1 MuHHCTEpCTBO 06pa3oBaHHysi, BbICIIETO
obpasoBaHus u nccnegoBaHui Vitannn 6ynyT
COTpYAHHMYATb B CTPOMTENbCTBE JIMHENHOr o
yckopurerns yactul B HaumnoHanbsHowH
YCKOpHTEJIbHO¥ Tabopatopunn nm. . Pepmn
(BaraBus, MinnnHotic)

k. CurprcTt, 3amMecTHTENb OMPEKTOpa OTHesa Mo
dm3rKe BBICOKMX SHEPruvr MHHKCTEpPCTBa SHEPreTHKU
CLIA, n M.['perantn, 3amecTHUTENb HavyabHYKa OTAeNa
nocosibetBa CIUA B MiTanmu, nomnvcany cormiailieHre o
cotpynHniecTBe no npoekrty PIP-1I (rnan ynydmenwms
rccrienoBaHni npotoHos ).

CornaieHve nogpasymeBaeT COTPYAHUYECTBO CTO-
pOH B 06/1aCTH CO3[1@aHusi M MPOM3BOACTBA TEXHUYECKUX
KOMMoOHeHTOB misi yckoputens PIP-1I (http://pip2.fnal.
gov/), KoTtopbifl bymeT pa3smewatbesi B HaupoHansHow
ycropuTesibHOoN nabopatopun Mm. D.Pepmu. [opnu-
CaHMe COrJIalleHHsl MPOXOAMJIO B MOCoJbCTBe VTanmm
B BawmHrrone.

[TpaBuTensctBo MTanmn vn HaumoHanbHbIM MHCTH-
TyT sinepHort dwm3smkmn (INFN) obecrieuaT ocHOBHbIe
BJIOXKEHHMSI B CTPOMTEJIbCTBO CBEPXIPOBOJSILErO yCKO-

OAVNOKECT
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pUTENs YacTHL AJMHOM 176 MEeTpoB, KOTOpbI OymeT
ueHTpoM npoekTa PIP-Il n no3BonyT BBINOAHKTL 60JIb-
1Yo TpOrpaMMy MCCriefoBaHnM Mo dH3KMKe YacTHL Ha
MHorve necstwieTus Brieped. B yactHocth, PIP-1I mact
BO3MOXKHOCTb MexKOyHapoaHoMmy 3KcrieprmeHTy DUNE
(Deep Underground Neutrino Experiment) mnosny4nTb
B Pepmmiabe camblil MOLIHBIF B MUPE My4YOK HENTPHUHO
BbICOKMX DHEPIHH.

[Mocrne otnnyHo# paboTsl Bonbiwo# anpoHHbIH
KOJUJIalfiep, yCKOPHUTE/bHbIA KOMIUIEKC
M 3KCIIEPUMEHTBI MpeKpalaT paboTy Ha ABa
ropa [isi noJiHoMaciTabHOA MOepHU3aLMK
Yl PEKOHCTPYKLHH

Onepatopebl LieHTpa yrpaenenuns LIEPH (XKenesa)
otkmounnn LHC. Taknm o6pa3om 3aBeplueHa ycrenHast
paboTa caMoro MOLIHOrO B MHPE YCKOPUTEJS YaCTHL] BO
BTOpOM ceaHce. YcropuTesbHbIn Komryieke LIEPH 6ynet
OCTaHOBJIEH MPYIMEPHO Ha [IBa rofia, YToObl MPON3BECTH
OCHOBHBbIE paboTbl MO PEKOHCTPYKLIMM M MOAEPHHU3ALIHIH.

3a Bpemsi BToporo ceaHca (2015-2018 rr.) LHC
MpEeB30LLUeNT BCE OXHMOAHWs — ObIJIO MOJTyYEHO OKOJIO
16 TpUIIIIMOHOB MPOTOH-MPOTOHHBIX CTOJIKHOBEHHH MpH
sHeprun 13 TaB, a TaksKe 6oJibluMe MacCHBbI JAHHBIX 10
CTOJIKHOBEHHMSIM CBHIHELI-CBHMHeL npy 3Heprum 5,02 TaB.
Co3pmaH OrpOMHBIM MacCHMB JaHHBIX [0 3THM CTOJIKHO-
BeHnsim — 6osiee 300 nerabant (300 MUIINIMOHOB TrHra-
6anT), KOTOpble TEMepb 3aapXMBUPOBAHbI Ha MOCTOSIH-

facsimile is now on display in the School of Chemistry,
while the original periodic table is being kept in cli-
mate-controlled conditions.

d.S. Department of Energy and Italy’s Ministry
of Education, Universities and Research to
collaborate on linear particle accelerator
construction at Fermilab (Batavia, Illinois)

Jim Siegrist, associate director of the DOE Office
of High-Energy Physics, and Maurizio Greganti, deputy
chief of mission for the U.S. Embassy to Italy, signed
an Agreement to collaborate on Fermilab’s PIP-II project
(Proton Improvement Plan II).

The Agreement includes collaboration on the devel-
opment and production of technical components for PIP-
II, a major U.S. particle accelerator project to be locat-
ed at DOE’s Fermi National Accelerator Laboratory in
Batavia, lllinois. The signing took place at the Embassy
of Italy in Washington.

Italy and its National Institute of Nuclear Physics
(INFN) will provide major contributions to the con-
struction of the 176-meter-long superconducting par-
ticle accelerator that is the centerpiece of the PIP-II
project. The new accelerator will become the heart of
the Fermilab accelerator complex and provide the pro-

ton beam to power a broad programme of accelera-
tor-based particle physics research for many decades
to come. In particular, PIP-1I will enable the world’s most
powerful high-energy neutrino beam to power the inter-
national Fermilab-hosted Deep Underground Neutrino
Experiment (DUNE).

After an outstanding performance, the Large
Hadron Collider (LHC), the accelerator complex
and the experiments are now stopping for two
years for major improvements and upgrading

Operators of the CERN Control Centre turned off the
Large Hadron Collider (LHC), ending the very successful
second run of the world’s most powerful particle accel-
erator. CERN'’s accelerator complex will be stopped for
about two years to enable major upgrade and renovation
works.

During this second run (2015-2018), the LHC per-
formed beyond expectations, achieving approximately
16 million billion proton—proton collisions at an energy
of 13 TeV and large datasets for lead-lead collisions at
an energy of 5.02 TeV. These collisions produced an
enormous amount of data, with more than 300 peta-
bytes (300 million gigabytes) now permanently archived
in CERN’s data centre tape libraries. This is the equiva-




HOV OCHOBe B LieHTpe 6mbnnoTrek padHHbix LIEPH. OTo
paBHO 1000 sneT KpyriocyTOYHON NMOTOKOBOY TPaHCJIs-
urr Bupaeo! AHanm3 MOJyYeHHbIX B SKCTMEPHMMEHTAxX Ha
LHC paHHbIX 0ob6ecriednT 60MbIION 06beM pe3yJIbTaToB,
KOTOpbIE paclIMpPST HallM 3HaHWs Mo PyHAaMeHTaIbHOM
dn3uke 1 o BeceneHHoM.

«Btopown ceatc pabotsl LHC 6bin BrieyaT/isitomym,
¥ Mbl CMOIJIM MPOABHHYTHCS 3a Mpefesbl HallkX 3aaay
¥ OKMOAHWH, TMOJIyYMB B MATh pa3 Oosiblie AaHHbIX,
YEeM 3a MepBbIk CceaHc, Npy HGecrnpeLeneHTHON SHEPTryH
13 TsB, — ckasan gupektop LEPH no yckopurensim
n texHonorusm P.Bopapn. — Teneps, Bo Bpemsi aTon
GOJBILOK OCTAHOBKH, Mbl MOArOTOBHMM YCTAHOBKY K elile
6oJIbllIEMY YHNCITy CTOJIKHOBEHHFI Ha MPOEKTHON SHEPrvH
14 T3B».

DESY pacumpsier cBoIo fesATeIbHOCTb
B MccriefoBaHnsAX BceneHHON BbICOKHMX dHeprum

C Hauvana HoBoro roma DESY ([ambypr, epma-
HHsl) — HWCCJIEOBATENIbCKHIA LIEHTP, KOTOPbBIM SBJIsi-
eTcss wieHoM Accouvauvy [enbmrosbla, OpraHv3yeT
HOBbIMl MCCJIEAOBATENIbCKUIA OTHEN MO PH3MKE acTpo-
yactuu. dnpektopom otgena 6ynet K. CrermanH, KoTo-
pbIFl TaksKe sIBJISETCS HavallbHMKOM oTaesneHns DESY B
LoriteHe. B 6ynymem DESY 6yner mmeTb 4eTbipe MC-
cJlefjoBaTeNbCKMX OTHENa: YCKOPUTESbHbIM, (POTOHHBIX
VICCJIENOBaHMM, (DHM3MKKM 4YacThL M (DU3KMKKU acTpoya-
ctyy. «B nocnegnre rogbl oM3rKa acTpo4YacTHL OYEHb

OANDKECT
DIGEST

ObICTPO pa3BHMBAETCS KaK Ha MEKAyHapOOHOM YpOBHE,
tak 1 B DESY. Co3naB HOBbIF OTHEN, Mbl Oynem pasBH-
BaTb 3TH MCCJIE[OBaHMs ellle MHTEHCHBHee, — rOBOPUT
X.[ow, npencenmatesnib coBeta anpektopoB DESY. —
B 6nmskainune roapsl otaenenne DESY B LloviteHe 6ynet
paclMpeHO M CTaHET MeXXAyHapOAHbIM LIeHTpoM hr3Hu-
KM acTpo4yacTHl. DTO MOCIYKHUT TOTYKOM K PasBHTHIO
dr3mky acTpoyacTul Bo Bcen ['epmaHumy.

LIEPH omny6snkoBan maTepuarbl MO MPOEKTY
CTPOMTENbCTBA €llle OHOI0 YyCKOPHUTEJIs
ctonmocTbio 20 mnMapaos QyHTOB
CTepNMHIroB — npeemHrka Bonbumoro agpoHHoro
KoJutaripepa. EMy maHo pabouee Ha3BaHne
Bynymnn konbueBon kosuangep (FCC)

LIEPH npennaraetr mocTpouTb YyCKOpHTENDb, KOTO-
pbivi OymeTt nout B 4 pa3a amHHee v B 10 pa3 mMolgHee,
yem LHC. Llenb co3pnaHmsi TaKOro yCKOPUTESISE — MOMCK
HOBBIX CcybaToMHbIX YacThy K 2050 r.

OH 6ypmet npeemurkom LHC n — ecnin npoekr no-
JIYYHT «3€JIEHBIM CBET» — [MO3BOJINT PH3HKaM MPHOT-
KpbITb 3aBeCy Haj CaMbIMH GOJIBIIMMKW TalHaMu B H-
3MKe, K MNprMepy, M3 4Yero COCTOMT OrpomMHasl 4acTb
BceneHHow, n gayke OTKPbITb COBEPLIEHHO HOBYIO bH-
3HIKY.

[TnaHmnpyeTcsi MOCTPONTb CTOKHMIIOMETPOBBIM KOJIb-
LIEBO¥ TOHHEJIb, KOTOPbIM OyOeT MPOJIOXKEH MO 3€MIIER
BOKpYT YKeHeBbl M GrM3iesKaller CEelIbCKON MECTHOCTH.

lent of 1000 years of 24/7 video streaming! By analysing
these data, the LHC experiments have already produced
a large number of results, extending our knowledge of
fundamental physics and of the Universe.

“The second run of the LHC has been impressive, as
we could deliver well beyond our objectives and expec-
tations, producing five times more data than during the
first run, at an unprecedented energy of 13 TeV,” says
Frédérick Bordry, CERN Director for Accelerators and
Technology. “With this second long shutdown starting
now, we will prepare the machine for even more colli-
sions at a design energy of 14 TeV.”

DESY is expanding its activities for the
exploration of the high-energy Universe

As the new year begins, the research centre, which
is a member of the Helmholtz Association, is setting up
a new research division for astroparticle physics. The di-
rector in charge of astroparticle physics will be Christian
Stegmann, who is also the head of DESY’s Zeuthen site.
This means that in future DESY will have four research
divisions: Accelerators, Photon Science, Particle Physics
and Astroparticle Physics.

“Astroparticle physics has developed extremely
rapidly in recent years, both at an international level and

at DESY. With the establishment of the new research di-
vision, we are driving this development further forward,”
explains Helmut Dosch, the chairman of DESY’s Board
of Directors. “Over the coming years, DESY’s site in
Zeuthen is going to be expanded to become an interna-
tional centre for astroparticle physics. These steps will be
a boost for astroparticle physics throughout Germany.”

CERN has published its ideas for a £20 bn
successor to the Large Hadron Collider, given

the working name of Future Circular Collider
(FCC)

The Geneva-based particle physics research centre
is proposing an accelerator that is almost four times lon-
ger and ten times more powerful. The aim is to have the
FCC hunting for new sub-atomic particles by 2050.

The Future Circular Collider is conceived as a suc-
cessor to the LHC, and — if given the green light — it
would allow physicists to seek answers to some of great-
est mysteries in physics. This includes finding out what
the vast majority of the Universe is actually made of or
discovering entirely new physics.

The proposal envisages a new 100 km circumfer-
ence tunnel that would be bored through the Earth, en-
circling the city of Geneva and the surrounding country-
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LHC 6ypneT nocTaBnsiTb 4aCTHLbl B HOBBIK KOJUIaMOep.
DTO MO3BOJIMT CTaJIKMBATh YacCTHLbI C SHEPIHSIMU TpH-
MepHO B 7 pa3s Bbllle, YEM MOKET OOECMNEYNTb TOJIBKO
LHC. A 3To pnacTt BO3MOKHOCTb CO3[aBaTb B KOJUJIaM-
Oepe 4YacTHLbl, KOTOpble HEBO3MOXHO IOJlyYUTb Ha
LHC, — n norpy3ntb pH3KKy YacTHL| [1y6GOKO B MUKPO-
CKOIHNYECKNH MHIP.

DHeprvsi CTOJIKHOBEHHHM B TakOM KoJulanaepe Oy-
A€T OYE€Hb YE€TKO KOHTPOJIMPpOBATbCA. CTOJ'[KHOBeHI/lﬂ
TakKe OyOyT O4YeHb «4MCTbIMK» MO cpaBHeHuio ¢ LHC,
Ha KOTOPOM CTaJIKMBAIOTCsl MPOTOHbI (YaCTHLIbI, KOTO-
pble BMECTE C HENTPOHaMH COCTaBJISIOT @aTOMHOE SIAPO).
[TpoToHbl He byHAAMEHTasIbHbIE YaCTHLIbl, KaK 3JIEKTPO-
HbI, @ CJly4yarHO COBpaHHbIe TPYMrbl MEHbLIMX YaCTHL,

Future
Circular
Collider

100 km

side. The LHC would feed particles into the new collider.
This would ultimately allow it to collide particles with
energies around seven times higher than the LHC can
manage. This would let this collider create particles that
are beyond the reach of the LHC — pushing particle
physics deep into an unexplored microscopic realm.
The collision energy of such a collider could be
very precisely controlled. Also, collisions would be very
“clean” compared to the LHC, which collides protons
(particles that make up the atomic nucleus along with
neutrons). Protons are not fundamental particles like
electrons, but haphazard bags of smaller particles in-

BKJTIOYasi KBapKH M TJI0OHBI. Korpga npoToHbI cTankvBa-
I0TCS1, X BHYTPEHHEE COMIEPIKMMOE Pas3JIeTaeTCsl BO BCE
CTOPOHBI, @ 3TO 3HAYMTEJIbHO 3aTPYAHSIET ONpefeseHre
HOBBIX YacCTHL] CPEIH MOJTyYeHHBIX MPOAYKTOB.

KpHTHKH MpoeKTa yTBEPKOAIOT, YTO OEHBIM MOTJIH
6bl ObITb MCMOJb30BaHbI B APYrMX 06/1acTsX MCCllenoBa-
HHM, TakMX Kak 6opbba ¢ n3MeHeHMsIMK Kiinmata. Ho re-
HepanbHbIM1 anpektop LUIEPH npodeccop P.[IxkaHoTTH
OLIEHHJIa MpeAioXKeHHe Mo CO3AaHMI0 HOBOT'O KOJUlamae-
pa Kak «Bblamlieecsh». «B MpoeKTe COmepKHUTCS OrpoM-
HBIF MOTEHLMa HOBOrO KOJUIanaepa, YTOObI yIyHLnTh
Halle noHnMMaHve oyHAaMeHTabHOM (PU3KKU M CO31aTh
MHOT'O TEXHOJIOTMH, KOTOPbIE OKaKyT GOJbLIOE BIMSIHUE
Ha yKM3Hb obLIeCTBa», — CKasasa OHa.

cluding quarks and gluons. When protons collide, their
innards get sprayed all over the place, making it much
harder to spot new particles among the debris.

Critics say that the money could be better spent on
other research areas such as combating climate change.
But CERN'’s Director-General, Professor Fabiola Gianotti
described the proposal as “a remarkable accomplish-
ment”. “It shows the tremendous potential of the FCC
to improve our knowledge of fundamental physics and
to advance many technologies with a broad impact on
society,” she said.
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