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NabopaTopusi TeopeTuyeckom pusnkm
vMm.H.H. Boronto6oBa

[IpencraBnena oOmias Teopust BPAIIAIOMIMXCS Ya-
CTHI[ C 3JIEKTPUYECKUMH W MarHUTHBIMH JUMOJBHBIMH
MOMCHTAaMH, IABMXKXYHIUXCA B IIPOU3BOJIBHBIX DJJICKTPO-
MarHUTHBIX, MHEPIUOHHBIX W TPAaBUTALMOHHBIX IOJIX.
HccnenoBana kak KBaHTOBO-MEXaHUYECKasl, TAK U KIIACCH-
yeckasl TuHaMuKa. OTIPaBHON TOYKOH SIBIISIETCS] KOBAPH-
aHTHOe ypaBHeHHe Jlupaka, pacnpocTpaHeHHOe Ha dep-
MHOH cTiiHa 1/2 ¢ aHOMaIbHBIMU MarHUTHBIMU U 3JIEKTPH-
YECKUMHU NUITOJIbHBIMHU MOMCHTAMU. 3areM BBIOIHAETCS
pensituBucTcKas Tpanchopmarms dDonnu—Bayrxaiizena.
D10 Tpeodpa3oBaHUE IO3BOJISICT MOJIYYUTh KBAaHTOBO-
MEXaHNYECKNE YpPaBHEHUS IBIDKCHUS Ul (U3HMUECKUX
orneparopoB B ¢opme lllpenunrepa u ycTaHOBUTH Kiac-
CUYECKUH NPEIEIT PENTUBUCTCKON KBAHTOBOM MEXAHUKH.
[TonydeHHble pe3ynbTaThl 3aT€M CPAaBHUBAIOTCS ¢ OOIINM
KJIACCHYECKUM OTMCAHWEM BpAIIAIOIICHCs YaCTHIIbI, B3a-
UMOJICHCTBYIOIIEH C DJIEKTPOMArHUTHBIM, WHEPLIUOHHBIM
1 TPaBUTAIMOHHBIM TOIAMH. [lomHOE commacue MeExmy
KBAaHTOBOM MEXaHUKOW U KJIACCUYECKOW TeopHel JaoKa3a-
HO B 001IIeM Cirydae.

B kayecTBe NMpUIIOKEHUS MOJTYYEHHBIX PE3yJbTaToB
M3y4aeTcsl JUHAMMKA BPAIIAIONIEHCs] JYacTUIBI B T'PABHU-
TAIIMOHHOW BOJHE W AHAJIM3MPYIOTCS MEPCIEKTHBHI HC-
TI0JTb30BAHMUS YCTAHOBKH MarHUTHOTO PE30HaHca ISl pe-
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TUCTPALMN TPABUTALIMOHHONW BOJHBI 34 CUET €€ BIMSHMS
Ha CIIMHOBYIO JUHAMHUKY.

Obukhov Y.N., Silenko A.J., Teryaev O.V. General Treat-
ment of Quantum and Classical Spinning Particles in External
Fields // Phys. Rev. D. 2017. V.96. P.105005.

D¢ dexTrl criapuBaHus ¥ KBaJPYyNOIbHONW nedopma-
IIUM WCCIICIOBAHbI JUTS JIBYX THIIOB SIIEPHBIX BO30YXKIle-
HMI: Y-BUOPAIlMOHHBIX cOCTOSAHUM ¢ K = 2" ¥ aunons-
HBIX PE30HAHCOB (M30BEKTOPHOIO JHUIIOIBHOTO, IHIMH,
KOMIIPECCHOHHOTO, TOPOMIANBHOT0). AHAIN3 MPOBEICH
B paMKaxX KBa3MYaCTHUYHOTO MPUOIMKEHHUS] XaOTHIECKUX
(a3 (TIXD) ms sHeprerudeckoro GpyHkipoHana Ckupma
C ucnojb3oBaHueM mnapamerpusanuu SLy6. OcHOBHOE
BHUMaHHE Y/JEJeHO: a) POJM KaHaja YacTHIa—4acTuia
B ocraro4HoM B3aumopeilictBun I1X®P; 0) cpaBHEHHIO
00BEMHOTO U TOBEPXHOCTHOTO CIAapHBaHHS; B) OCOOEH-
HOCTSIM /1e()OPMAIIMOHHOTO PACIICIUICHNSI B JMIOIBHBIX
pe3oHaHcax. HaiisieHo, 4To BIMsIHNE KaHaIa 4acTHIA—va-
CTHIIA B PACCMOTPEHHBIX BO30YKACHHUAX IPEHEOPEKUMO
Maino. JlaHHBI BBIBOA MPUMEHUM K JTIOOBIM BO30yXIle-
HUAM, 32 HCKJTIOYeHneM cocTosauii ¢ K, = 07 u 3apso-
BO-0OMEHHBIX MOJI. DTOT PE3YJIbTAT BAXKCH C IIPAKTHIECKOI
CTOPOHBI, TaK KakK ITO3BOJIIET CYIIECTBEHHO YIPOCTUTH
camocornacoBadnbie [IX®-pacuersl. [lanee mnokasaHo,
4TO0 00BEMHOE M TIOBEPXHOCTHOE CIIAPHBAHKE JIAIOT OYCHb
CXOnHBIE pe3ynbraThl. JleopManmoHHOEe paclienieHue

Bogoliubov Laboratory of Theoretical Physics

The general theory of spinning particles with electric
and magnetic dipole moments moving in arbitrary elec-
tromagnetic, inertial and gravitational fields is presented.
Both the quantum-mechanical and classical dynamics
are investigated. The starting point is the covariant Dirac
equation extended to a spin-1/2 fermion with anomalous
magnetic and electric dipole moments. The relativistic
Foldy—Wouthuysen transformation is then performed. This
transformation allows one to obtain the quantum-mechan-
ical equations of motion for the physical operators in the
Schrédinger form and to establish the classical limit of rel-
ativistic quantum mechanics. The results obtained are then
compared to the general classical description of the spin-
ning particle interacting with electromagnetic, inertial and
gravitational fields. The complete agreement between the
quantum mechanics and the classical theory is proven in
the general case. As an application of the results obtained,
the dynamics of a spinning particle in a gravitational wave
is considered and the prospects of the use of the magnet-
ic resonance setup for the registration of the gravitational
wave via its impact on the spin dynamics are analyzed.

2

Obukhov Y. N., Silenko A. J., Teryaev O. V. General Treat-
ment of Quantum and Classical Spinning Particles in External
Fields // Phys. Rev. D. 2017. V.96. P.105005.

Effects of pairing and quadrupole deformation are in-
vestigated on two sorts of nuclear excitations, Y-vibratio-
nal K, =2 states and dipole resonances (isovector dipole,
pygmy, compression, toroidal). The analysis is performed
within the quasiparticle random phase approximation
(QRPA) based on the Skyrme energy functional with
parametrization SLy6. Particular attention is paid to i) the
role of the particle—particle channel in the QRPA residu-
al interaction, ii) comparison of the volume and surface
pairing, iii) peculiarities of deformation splitting in the
dipole resonances. The impact of the particle—particle
channel on the considered excitations is found negligible.
This conclusion can be applied to any excitations except
for K, = 0" states and charge-exchange modes. This result
is important from a practical standpoint since it allows one
to simplify essentially self-consistent QRPA calculations.
Furthermore, it is shown that volume and surface paring
gives generally very similar results. The deformation split-
ting leads to the concentration of the isoscalar toroidal
low-energy mode in the distinctive K, = 1™ peak. This pe-
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BEJET K TOMY, YTO HU3KOZHEPIreTUYecKasi 4acThb M30CKa-
JIIPHOW TOPOMAAJIBHOM MOZBI CKOHLIEHTPUPOBaHa B XOPO-
110 BhIIeNIEHHOM Tuke K = 17. DTa 0COOGEHHOCTh MOMKET
OBITH UCIIOJB30BaHA B OyIyIIMX JKCIIEPUMEHTaX Kak Xa-
PaKTepHBIN MPU3HAK TOPOUIATBHOM Mombl. OOCyKIacTes
B3aUMOCBSI3b [IUTMU, KOMIIPECCUOHHOT'O U TOPOUAAIBHOTO
pe3oHaHCOB. YacTMUHO NEpEeCMOTpEHa HHTEpIpeTalus
HAOTIOIAEMOTO M30CKAIISIPHOTO TUTAHTCKOTO JHUITOIEHOTO
pe3oHaHca.

Repko A., Kvasil J., Nesterenko V. O., Reinhard P--G. Pair-
ing and Deformation Effects in Nuclear Excitation Spectra // Eur.
Phys. J. A. 2017. V.53. P.221(1-12).

B pPAAC HEAABHUX DKCIICPUMEHTOB B BBICOKOTEMIICPA-
TYypHBIX CBEPXIIPOBOIHHMKAX HaOromanack TpaHchopma-
s moBepxHocTH PepMul B MaJIeHbKHE «KapMaHBD» B Cila-
060 mommpoBaHHOH oOmacTH. Psx ¢enomenomorniecknx
Mojiesiel ObUT IPUBJIEUEH JJIsl OOBSICHEHHS 3TOTO SIBJICHUS,
OZIHAKO TaKHWE MOJENIM HE HMMEIOT MHKPOCKOIMUYECKOTO
000CHOBAHHS U HE MOJHOCTBIO COOTBETCTBYIOT 3KCIIEPH-
MEHTaJIbHBIM JTaHHBIM.

B nanHOii paboTe moka3aHo, 4TO HEOOBIYHOE TTOBE-
JeHue ToBepxHocTH @DepMH B BBICOKOTEMIIEpATypHO-
CBEPXIPOBO/SIINX KyIparaXx MOXKET ObITh OOBSICHEHO B
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paMKax MHKpPOCKOMHYEeCKoH f—J-momenu. OHO BEI3BaHO
CUJIBHBIMHU AJIEKTPOHHBIMHU KOPPEJIALMUAMHU, MPUBOISIIN-
MM K BO3HUKHOBEHHUIO BOJIH 3apsI10BOM IJIOTHOCTH. Takum
00pa3om, BIIEPBbIC B paMKaX MHUKPOCKOITUYECKOH MOJICIIH
MTOJTy4eHO OOBSICHEHHE 3KCIICPUMEHTANBHBIX JaHHBIX 10
PEKOHCTPYKIIMU TMOBEpXHOCTH PepmMu B AONMMPOBAHHBIX
KyIparax.

Ivantsov 1., Ferraz A., Kochetov E. ltinerant-Localized
Model of Strongly Correlated Electrons: Fermi-Surface Recon-
struction // Phys. Rev. B. 2017. V.96. P.195161.

[Mpennaraercst o0oOmieHne ypaBHeHUs Burrena—
Haiikrpada—Bepnunne—Bepmunge (WDVV) ¢ R” Ha mpo-
HU3BOJIBHOE PHMaHOBO IpocTpaHcTBO. [IpencrasnenHas
(hopma ypaBHEHHSI MOXKET OBITH TIOTYyYEHA, €CITU PACIIHU-
puTh cBA3b ypaBHeHuss WDVV u N = 4 cynepcuMmmMeTpud-
HOW 7-MEpHON MEXaHUKH C IUIOCKOTO Ha MCKPHUBICHHOE
npocTpaHcTBoO. IlomydyeHHOE «UCKPUBICHHOE YpaBHEHUE
WDVV)» 3anuceiBaercs B TepMuHax TeH3opa Kogaunm
TpeThero pasra. Jlus Bcex pewieHuil ypasHeHus WDVV
B IIJIOCKOM MPOCTPAHCTBE, YAOBJIETBOPSIOIIUX IPOCTO-
My JIOTIOJHUTEIBHOMY YCIJIOBHIO, TIOCTPOEHO PELICHUE B
MIPOU3BOJILHOM U30TPOITHOM NPOCTPAHCTBE, 3aBUCSIEE OT

JlaGoparopust ¢pu3ukK BEICOKHX dHepruil uM. 1. B. Bekcnepa
u A. M. banauna. DkcriepuMeHTanbHas yctanHoBka BM@N

The Veksler and Baldin Laboratory of High Energy Physics.
The BM@N experimental facility
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koH(opMHOTO (pakTOpa METPHUKH, HMHBAPUAHTHOTO OTHO-
CUTEJIBHO BPALLEHUM.

Kozyrev N., Krivonos S., Lechtenfeld O., Nersessian A., Su-
tulin A. Curved Witten—Dijkgraaf—Verlinde—Verlinde Equation
and N =4 Mechanics // Phys. Rev. D. 2017. V.96. P.101702.

JNabopaTopus sgepHbIX Npobnem
mnm. B.MN. [IxenenoBa

B skcniepumente NEMO-3/SuperNEMO 3aBepiena
cOopka mepBoro momyis aemoHcTparopa SuperNEMO
(odunmaneHasl «UHAYTYpaLUs» COCTOsUIACh 7 HOSOpPs
2017 r.). Habop marHBIX Benercs ¢ Hawana 2018 1. Llembio
SKCTIICPUMEHTA SIBIISCTCS MTPOBEPKA TEXHMUECKUX BO3MOXK-
HOCTEH U IOCTHKECHUE YyBCTBUTEIbHOCTH K Ovff-pacma-
ay okono 7(0v);, > 5,9- 10% et ¢ [IPaKTUYECKU HYJIe-
BeIM (hoHOM. [Tomyden nepssiit B mupe npenen 7(0v), >
(1-3) - 10*! ner Ha Boiinoii Geta-pacnax Ov4p B PONd [1].
Taxke OBUT OMYONMKOBAaH OKOHYATENBHBIA PE3yIbTaT
NEMO-3 st ''6Cd [2].

1. Arnold R. et al. (NEMO-3 Collab.). Search for Neutrino-
less Quadrupole-f Decay of the *°Nd with the NEMO-3 Detec-
tor // Phys. Rev. Lett. 2017. V. 119. P.041801.

2. Arnold R. et al. Measurement of the Double Beta-Decay
Half-Life and Search for the Neutrinoless Double Beta-Decay of
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16Cd with the NEMO-3 Detector // Phys. Rev. D. 2017. V.95.
P.012007.

B pamxax oskcnepumenta GDH&SPASCHARM
BIIEPBBIC B MUPE BBITIOJIHEHbBI H3MEPEHUsI ITyYKOBOH acuM-
METPHHU X3 KOMITOHOBCKOTO PacCestHUsI Ha IPOTOHE HIKE
nopora (hOTOpOXKIeHHs MHOHOB (pUCYHOK). [lomydeHHbIe
pe3yabTaThl MOATBEPXK/IAIOT MPEACKa3aHNusl MOAeseH, oc-
HOBaHHBIX Ha TEOPUHM BO3MYLICHUH W JMCHEPCHOHHBIX
COOTHOIICHHSIX, U CYIIECTBEHHO OTJIIMYAIOTCS OT OOPHOB-
CKOTO 4JIeHa, B KOTOPOM HE YUYTEHbI BKJIAJbl CKAJISIPHBIX
nosisipuzyeMocteil nporoHa. IlomyueHHble pe3ynabTaThl
MOKA3bIBAIOT, YTO W3MEPEHHE ITyYKOBOH aCHMMETpPHUH
HIDKE TI0pOTra SIBIISIETCS aJIbTEPHATHBHBIM CIIOCOOOM OTpe-
JIETICHNS CKAJISIPHBIX MOJISIPU3YEMOCTEH 110 OTHOLIEHHIO K
M3MEPEHUSIM HETIOJSIPU3ALMOHHOTO CEUSHHUSI KOMIITOHOB-
CKOTO paccesiHMsl. DKCIIEPUMEHT BBINIOJHEH Kolutabopa-
e A2 Ha MydYke MOJSIPU30BAHHBIX MEYCHBIX (DOTOHOB
yckoputenss MAMI (Maiint, ['epmanns) [1].

Ha myuxe moHOXpoMaTmyecKuX (MEYEHBIX) (oTo-
HOB yckopurens MAMI komnmabGoparmeid A2 BbITIoNHE-
HBI MCCJICIOBAHMS PEAKLUi yp — #p U yp — 'p OT To-
pora J10 SHepruu B cucteme 1entpa macc W= 1,96 IB.
JuddepeHnnanbiple CeYeHUs] ITUX peaKlUil BIEpBbIC
M3MEPEHB! B IOJHOM YIVIOBOM [HAaIa30HE C PEKOPIHOH
CTAaTHUCTHYECKOW TOYHOCTBIO M C JY4YIINM B MHpPE JHEp-
TeTHYECKUM paspenieHneM. B momHom cedyennn ¢oro-

culiarity may be used as a fingerprint of the toroidal mode
in future experiments. The interplay between pygmy, to-
roidal and compression resonances is discussed. The inter-
pretation of the observed isoscalar giant dipole resonance
is partly revised.

Repko A., Kvasil J., Nesterenko V. O., Reinhard P--G. Pair-
ing and Deformation Effects in Nuclear Excitation Spectra // Eur.
Phys. J. A. 2017. V.53. P.221(1-12).

A number of recent experiments on high-temperature
superconductors have highlighted a transformation of a
large cuprate Fermi surface into small pockets in the un-
derdoped region. A few phenomenological models have
recently been put forward to account for this transforma-
tion. However, none of those models have been derived
microscopically nor are totally compatible with experi-
mental data.

It is shown that the unexpected behavior of the Fermi
surface of high-temperature superconducting cupra-
tes can be explained in the framework of the #—J model
due to strong electron correlations resulting in charge
density wave instability. The results, for the first time, re-
produce the experimental data on the charge ordering in
whole doped cuprates within the microscopic model.
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Ivantsov 1., Ferraz A., Kochetov E. lItinerant-Localized
Model of Strongly Correlated Electrons: Fermi-Surface Recon-
struction // Phys. Rev. B. 2017. V.96. P.195161.

A generalization of the Witten—Dijkgraaf—Verlinde—
Verlinde (WDVYV) equation from R" to an arbitrary
Riemannian manifold is proposed. Its form is obtained by
extending the relation of the WDVYV equation with N =4
supersymmetric n-dimensional mechanics from flat to
curved space. The resulting “curved WDVV equation” is
written in terms of the third-rank Codazzi tensor. For every
flat-space WDVV solution subject to a simple constraint,
a curved-space solution on any isotropic space is provided
in terms of the rotationally invariant conformal factor of
the metric.

Kozyrev N., Krivonos S., Lechtenfeld O., Nersessian A., Su-
tulin A. Curved Witten—Dijkgraaf—Verlinde—Verlinde Equation
and N =4 Mechanics // Phys. Rev. D. 2017. V.96. P.101702.

Dzhelepov Laboratory of Nuclear Problems

The assembly of the SuperNEMO Demonstrator (first
module) has been finished (the official inauguration was
on 7 November 2017). The first data will be collected early
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POXIEHUS /-Me30Ha OOHAPYKEH PE3KUIl N3JI0M TPH SHEP-
THSIX BOMM3M Topora poxaeHus #'-me30Ha W = 1896 M»aB
(£, = 1447 M>B). B pamkax pa3BuTOi HOBOI1 H300apHOii
mozenu yMAID2017 3TOT u3oM B COYETaHUU C KPYThIM
HapacTaHWEM MOJHOTO CeYEeHUsI POTOPOXKICHNUS #'-Me30Ha
OT €ro 1opora OJHO3HAYHO OOBSCHSETCS BKIIAJIOM IIpe.-
CKa3aHHOTO paHee HYKJIOHHOTO pe3oHaHca N(1895)1/27.
[TonyueHHble HOBBIC TPENN3UOHHBIE JaHHBIC ITO3BOJIU-
JIM BIIEPBBIE B MHUPE OIPEIENUTh CBOMCTBA ITOrO pPe3o-
HaHca [2].

ITyukoBast acuMMeTpusi X3 B JMara3oHe 3HAYCHUH SHEPruu
119—-139 M»B. Touku — 3KCIIEpUMEHT, KpUBasi — pacueT 110 Teo-
pYu BO3MYIIEHUH
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Beam asymmetry X; in the range 119-139 MeV. Points —
experiment, the curve — perturbation theory calculation

in 2018. The goal of the Demonstrator is to validate the
technique and to reach a sensitivity of the Ovff-decay half-
life of about T(0v),,, > 5.9-10** yr with zero background
in the region of interest. World first ever limit 7(0v),,, >

(1-3)-10*" yr on quadruple double beta decay Ov4p

in '3°Nd has been obtained [1]. The final NEMO-3 result
for ''8Cd has also been published [2].

1. Arnold R. et al. (NEMO-3 Collab.). Search for Neutrino-
less Quadrupole-f Decay of the *°Nd with the NEMO-3 Detector
// Phys. Rev. Lett. 2017. V. 119. P.041801.

2. Arnold R. et al. Measurement of the Double Beta-Decay
Half-Life and Search for the Neutrinoless Double Beta-Decay of
116Cd with the NEMO-3 Detector // Phys. Rev. D. 2017. V.95.
P.012007.

First ever measurements of the beam asymmetry X4
for Compton scattering below pion photoproduction
threshold have been performed (figure) by the A2 collab-
oration at the polarized energy marked photon beam of
the MAMI accelerator (Mainz). The results confirm the
existing predictions of perturbation theory and dispersion
relation models, and deviate notably from the Born term in
which the contributions of the proton polarizabilities are
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1. Sokhoyan V. et al. Determination of the Scalar Polariz-
abilities of the Proton Using Beam Asymmetry X5 in Compton
Scattering // Eur. Phys. J. A. 2017. V.53, No.2. P. 14.

2. Kashevarov V. L. et al. Study of 57 and ' Photoproduction

at MAMI // Phys. Rev. Lett. 2017. V. 118, No.21. P.212001.

C nomomsto co3nanHoro B JISAIT BEICOKOTOUHOTO UH-
CTpyMEHTa HOBOTO MOKOJIEHHUS] — MPEU3UOHHOIO0 Ja3ep-
HOTO MHKJIMHOMETpPa — CTaJI0 BO3MOXKHBIM MOHUTOPUPO-
BaHME YIJIOBBIX KOJICOAHMI MOBEPXHOCTH 3€MJIM B JIBYX
OpPTOTOHAJIFHBIX HANPABICHUAX B IHANIA30HE 10°4 Toc
MaKCHUMaJIbHOW 4yBCTBUTEIbHOCTBIO 2,4~10’11 pa;[/Ful/ 2
[TpnGop yBepeHHO PErucTpUpyeT yIIOBbIE HAKJIOHBI MO-
BEpXHOCTHU 3eMJIH, Bbi3BaHHbIe JIyHOl, ConHIleM, yaaneH-
HbIMH (Oosiee 104 kM) 3eMIIETPSICEHUSIMU, MUKPOCEHCMU-
YECKUM THMKOM M HCTOYHMKAMU HHIYCTPHAIBHOTO IPO-
ucxoxaeHusa. Ob6cyxaaercss IpUMEHEHHEe HHKINHOMETpa
JUIsl CTaOMITM3aLUH TPOCTPAHCTBEHHOTO TIOJIOKEHUS ITyd-
KOB B mepBoouepenaHoi nporpamme LIEPH nossimenus
ceetumoct LHC. Co3nanue mpubopa oTMEUCHO Ha COBe-
manun LIEPH-Poccust B oksiope 2017 .

Azaryan N. et al. Comparative Analysis of Earthquakes

Data Recorded by the Innovative Precision Laser Inclinometer
Instruments and the Classic Hydrostatic Level System // Phys.

Part. Nucl. Lett. 2017. V. 14, No. 3. P.480.
Girolamo B. Di. Status and Perspectives from In-Kind Con-
tributions. Status of JINR-CERN, HL LHC Annual Meeting —

Collaboration Board, Madrid, 13 Nov. 2017.

not included. The results obtained show that the extraction
of the scalar polarizabilities from the beam asymmetry be-
low the threshold provides an alternative to the extraction
from the unpolarized Compton scattering cross section [1].

The reactions yp — 7p and yp — n'p have been mea-
sured from their thresholds up to the centre-of-mass energy
W=1.96 GeV with the tagged-photon facility at the Mainz
microtron MAMI. Differential cross sections were ob-
tained with unprecedented accuracy, providing fine energy
binning and full production-angle coverage. A strong cusp
is observed in the total # photoproduction cross section at
energies in the vicinity of the #' threshold, W = 1896 MeV
(E, = 1447 MeV). This behavior in combination with the
steep rise of the total #'-photoproduction cross section is
explained in a revised yMAID2017 isobar model by a con-
tribution of the N(1895)1/2™ nucleon resonance. The new
precision data allowed properties of this resonance to be
determined [2].

1. Sokhoyan V. et al. Determination of the Scalar Polariz-
abilities of the Proton Using Beam Asymmetry X; in Compton
Scattering // Eur. Phys. J. A. 2017. V.53, No.2. P. 14.

2. Kashevarov V. L. et al. Study of 1 and " Photoproduction
at MAMI // Phys. Rev. Lett. 2017. V. 118, No.21. P.212001.
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Jlaboparopus sinepubix npodmem uM. B. I1. xenenosa. Coopka
ONITHYECKUX Momyiei st npoekTa «baiikan-GVD»

The JINR has created the Precision Laser Inclinometer,
a high-precision new-generation instrument, which made
it possible to monitor the Earth surface angular oscillations
in two orthogonal directions in 10°~4 Hz frequency band
with a maximal sensitivity of 2.4-107!! rad/Hz"?. This
new instrument steadily registers Earth surface inclina-
tions caused by the Moon, Sun, far located (above 104 km)
earthquakes, microseismic peak and industrial origin
sources. The inclinometer application for stabilization of
spatial location of LHC beams in the first-priority CERN
programme “High-Luminosity LHC” is under intense con-
sideration. The new instrument appearance has been men-
tioned at the CERN—Russia Meeting in October 2017.

Azaryan N. et al. Comparative Analysis of Earthquakes
Data Recorded by the Innovative Precision Laser Inclinometer
Instruments and the Classic Hydrostatic Level System // Phys.
Part. Nucl. Lett. 2017. V. 14, No. 3. P.480.

Girolamo B. Di. Status and Perspectives from In-Kind Con-
tributions. Status of JINR-CERN, HL LHC Annual Meeting —
Collaboration Board, Madrid, 13 Nov. 2017.
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The Dzhelepov Laboratory of Nuclear Problems. Assembling of
optical modules for the Baikal-GVD project

Frank Laboratory of Neutron Physics

In view of the deficiencies in the procedures for pro-
ducing spatially separated dendrite structures, a simple
template synthesis procedure is proposed. Growth mech-
anisms and factors affecting structural and morphological
features of Cu dendrites are thoroughly analyzed. Optical
properties of spatially separated Cu dendrites are explored
to estimate the possibility of using them as SERS sub-
strates.

One of the simplest ways to produce spatially separat-
ed Cu nanostructures (NSs) is template synthesis, an im-
portant feature which is a possibility of varying parameters
of nanomaterials using pores with their specified spatial
arrangement and geometric characteristics. The n—Si/Si0O,
templates allow the NSs to be adapted to the silicon tech-
nology standards in terms of the best adhesion of SiO, to
silicon. Pores of the n—Si/SiO, template were filled with
copper using the electrochemical deposition method.

To allow formation of spatially separated dendrites,
electrodeposition of copper was performed within a time
increased to 40 s for U=—0.5Vand to 25 s for U=—1.0 V.
Figure 1 shows SEM images of the resulting NSs.
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JlaGoparopus snepubix peakuuit um. I H. ®neposa.
OO60py0BaHHE CUCTEMBbI AKCHATIBHOM MHKEKIIUU [IUKJIOTPOHA
JI11-280 pabpuku CBEpXTSHKEIBIX AIEMEHTOB

Raman spectra were investigated for the spatially sep-
arated compact and dendritic copper structures (Fig.2).
The efficiency of the Raman scattering enhancement
was explored by comparing the reference signal from the

“

The Flerov Laboratory of Nuclear Reactions. Equipment of the
axial injection system of the DC-280 cyclotron
of the superheavy elements factory

1072 M aqueous solution of R6G on a special low-lumi-
nescence glass substrate and the signal from the surface
of the n—Si/Si0,(Cu) structures at the R6G concentration
of 107° M.
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JNlaGopaTtopus HeMTPOHHOM (PU3UKK
M. U. M. dpaHka

B nannHol paboTe mpennaraercs MPOCTON MOAXOA K
CHHTE3Y IIa0JIOHOB JAJIS CO3JaHMs MPOCTPAHCTBEHHO-pa3-
JIENIEHHBIX JCHAPUTHBIX CTPYKTYpP, YTO OOYCIOBIEHO HX
HEIOCTAaTOYHBIM KOJMYECTBOM. AHAIU3UPYIOTCS MeXa-
HU3MBI pocTa U (haKTOpPbI, BIUSIOIINE HAa CTPYKTYPHBIE
U MOpQOIOTHUECKUE OCOOCHHOCTH JICHIPUTOB MEJIH.
HccnenoBanbl onThYecKkWe CBOWCTBA MPOCTPAHCTBEH-
HO-Pa3JeNeHHBIX ICHIPUTOB MEIH IS OLEHKH BO3MOXK-
HOCTH WX HCIONb30BaHus B kadecTBe [ KP-akTHBHBIX Cy0-
CTpaToB.

OnuH W3 TPOCTEHIIMX CIHOCOOOB TONYYESHHS IPO-
CTPaHCTBEHHO-pa3aeeHHbIX HaHOCTPYKTYp (HC) memu —
MaTPUYHBI CHHTE3, BaXXHOH OCOOEHHOCTHIO KOTOPOTO
ABJISACTCA BO3MOXKXHOCTH UBMCHCHU ITapaMETPOB HaHOMa-
TEPHAJIOB C IIOMOIIBIO TTIOP M C yYETOM HX ITPOCTPAHCTBEH-
HOTO PACIIOJIOXKCHUA U TCOMETPUUYCCKUX XapaKTCPUCTHUK.
[Ta6nousl Ha ocHoBe 1n—S1/Si0, nossonstor HC agantu-
pOBaThCA K CTaHAApTaM erMHHeBOﬁ TEXHOJIOIUU C TOUKHN

Puc. 1. COM-u300paxenus: moBepxHocTH maodmona n—Si/SiO,
¢ megasiMu HC, chopmupoBanusmvu mpu U = —0,5 B, t =40 ¢
(a,c)nU=-1,0B,t=25¢c (b, d, e)

Fig. 1. SEM images of the n—Si/SiO, template surface with the
Cu NSs formed at U=-0.5V,¢t=40s (a,c)and U=-1.0V,
t=25s(b,d,e)

Analysis of the Raman scattering enhancement effi-
ciency using the aqueous solution of R6G revealed that
compact deposit is not suitable for SERS. In the case of
dendrites for the entire investigated frequency range, the
enhancement factor was in the region of 10° with the max-
imum (3.4 10%) for the line of 1650 cm ™.

Kaniukov E., Yakimchuk D., Arzumanyan G. et al. // Philos.
Mag. 2017. V.97(26). P.2268-2283.
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3penns yueii agresun SiO, k kpemuuto. ITopsr marpu-
sl 1—S1/Si0, HaAMOMHSIINCE MEIBI0 C HCIOIb30BAHUEM
METOIa BIEKTPOXHUMUIECKOTO OCAKICHHUS.

UroObr obecreunTh 00pa3oBaHUE MPOCTPAHCTBEH-
HO-pa3/ie/IeHHbIX JEHAPHUTOB, BJIEKTPOOCAXKICHUE MEIH
MPOBOAMIIOCE 3a Bpems, yBenmndeHHoe a0 40 ¢ mpu
U=-0,5Buno 25 cnpu U=-1,0 B. Ha puc. | mpuseze-
eI COM-m300paxenus nmomyueHHbIXx HC.

HccnenoBaHbl CrIeKTpsl KOMOWHAIIMOHHOTO pacce-
sgansg (KP) mis mpocTpaHCTBEHHO-pa3IeNeHHBIX KOM-
MaKTHBIX W JCHAPUTHBIX MEIHBIX CTPYKTyp (puc.2).
O¢dextuBHOCTS yemnenus curHana KP wmccremoBanach
MyTEM CPAaBHEHMS KOHTPOJBHOTO CHI'HAjda OT BOJHOIO
pactBopa R6G npu konrenTpamun 1072 MOMb Ha Criemm-
aJIbHOM TOJJIOKKE C HU3KHM JIFOMMHECIEHTHBIM (JOHOM
U CHT'HAJa C MOBEPXHOCTH CTPYKTYp #—Si/SiOy(Cu) mpu
koHIeHTparmn 107° Mosb.

Anamm3 3¢ dextuBHOCTH ycmneHus curHaia KP ¢
WCTIONB30BaHUEM BOTHOTO pacTBopa R6G moxaszam, 9to
KOMITaKTHBIN ocaznok He noaxonuT aiist ['KP. B cinyuae xe
JEHAPHTOB KOSDBHUIUEHT yCHIeH s cocTaBisit ~ 10° urs
BCETO MCCIJIEI0OBAHHOTO YaCTOTHOTO AMAIa30Ha.

Kaniukov E., Yakimchuk D., Arzumanyan G. et al. // Philos.
Mag. 2017. V.97(26). P.2268-2283.

Puc. 2. TKP-criektpsl BomHOro pactopa R6G (107° mos),
HAHECEHHOTO Ha TIOBEPXHOCTH moaoxkek Si/Si0, ¢ KoMImakTHOIT
(>kupHast CIUTOUIHAS JTMHUA) U JEHIPUTHOW (TOHKAs CIUTOIIHAS)
mequaoit HC B mopax SiO,, u KP-criektp (1072 MoJTB), CHSTHII ¢
MOBEPXHOCTHU CTEKJISTHHBIX MOUIOKEK (ITYHKTHPHAS)
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Fig. 2. SERS spectrum of the R6G aqueous solution with a
concentration of 107® M applied to the surface of the Si/SiO,
substrates with the compact (bold solid line) and dendritic
(thin solid) copper NSs in the pores of SiO, and with a concentra-
tion of 1072 M applied to the surface of glass substrates (dotted)
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Na6opaTopusa MHPOPMaLMOHHbLIX TEXHOMOMUM

B pabore ¢ wucmnonb3oBaHWEM KOMOWHAIIMA METO-
JIOB BBIYUCIUTEIHHON TEOPUH TPYMII C MOJACINPOBAHUEM
Mounre-Kapno uzyuyaercss MOIE€Ib KBAHTOBOM BOIIOLUH,
WHCIIUPUPOBaHHAsI KBAHTOBBIM 3 dekTom 3eHOHa — Hau-
Gornee yOeNTEIbHON MILTIOCTpANEH PO HAOIIOCHUS B
JUHAMUKE KBaHTOBBIX CHCTeM. B paccMmarpuBaemoii moze-
JIM TPAeKTOPHUsI KBAHTOBOM CUCTEMBI MPEICTAaBIEHA B BUJIE
TTOCIIEIOBATEIEHOCTH HAOMIONEHUH ¢ YHUTapHBIMH Iepe-
XOIlaMH MKy HUMU. BpeMs npeanonaraercs GpyHmaMeH-
TaJbHO JUCKPETHBIM. C MareMaTH4ecKOW TOYKU 3PEHUS
HaOrONICHNE (M3MEPEHUE) TMPEeICTaBIsIeT COOOH OpTOro-
HaJBHYIO TPOCKIHIO B OMpPEeNIeMOe «HU3MEPUTEIBHON
YCTaHOBKOI» MOMIPOCTPAHCTBO THIILOEPTOBA MPOCTPAH-
ctBa. CTaTucTuKa pe3yabTaToB HAONIONCHUI OMHMCHIBACT-
csl TeopeMoit [rcoHa (YacTHBIM clIy4aeM KOTOPOW sIBIISI-
etcst mpaBuwiio bopHa). CtanmapTHasi KBaHTOBass MEXaHH-
Ka TpeanoiaracT ¢AMHCTBCHHYIO JCTCPMUHHCTHICCKYIO
YHUTApHYIO 3BOJIFOLIMIO KBAHTOBOW CHCTEMBI B MHTEpBAJIe
BpPEMCEHHU Mex Ty HaOmrompeHussMu. OTHAKO B COOTBETCTBUN
C TIPUHIIUIIOM HAMMEHBIIETO ACUCTBUS 9Ta €AMHCTBEHHAS
SBOJIOIHS TOSIBIISICTCS KaK JOMHHUPYIOIIUN 3JIEMEHT B
HEKOTOPOM MHOXKECTBE «BHUPTYaJIbHBIX» JBOJOLUNA. B
paboTe YHHTapHBIH Iepexol MEKIY HAOTIOICHUSIMHU WH-
TEpIpeTUpyeTcs Kak pPasHOBUAHOCTh KaTHOPOBOYHOM
CBSI3HOCTH, T. €. CITIOCOO OTOXKICCTBICHUS HEPA3TUINMBIX
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00BEKTOB B Pa3TMYHBIC MOMEHTHI BPEMEHH (B TUCKPETHOM
BPEMEHH IIPUHIUIINAIBHO HEBO3MOXHO OTCIIEUTh UH/IH-
BUYQJILHOCTh HEPA3JIMYMMbIX OOBEKTOB B IPOIIECCE HX
SBOJIIOIHH), U MIPEIIIONIATaeTCsl, YTO BCE BO3ZMOKHEIC YHH-
TapHBIC MPEOOPA30BAHUS YIACTBYIOT B IEPEXOAaX MEKIY
HaOMIONCHUSMU C BECaMH, COOTBETCTBYIOIIMMH BEPOSIT-
HOCTSIM Iepexoaa. DTO NPEeANoIoKeHHe TTOATBEPKAACTCS
monenupoBanueM Monre-Kapno. IlpuBoasarcs pesynbra-
Thl MOJIEIIMPOBAaHMsI, KOTOPBIE NOKA3bIBAIOT PE3KOE JOMHU-
HUPOBAaHNE HEKOTOPBIX IBOIOIUHN HAJ OCTAILHBIMH. JTO
JIOMHHUPOBaHHE OBICTPO PACTET C YBEINYEHHEM pa3Mepa
TPYIITEI CHMMETPHUH COCTOSHUM B pa3MEPHOCTH THIBOEP-
TOBa IMPOCTPAHCTBA. BEposSTHOCTH TpaeKTOpPUM KBaHTO-
BOI CHUCTEMBI BBIYUCISAETCS KaK IPOU3BEACHUE BEPOST-
HOCTEH TEPEeXOI0B MEXKIY CMEKHBIMU HAOIIONCHHUSIMU.
KoHTuHyaneHeIA Tpenen (OTPHIATEIBHOrO) Jorapudma
9TOTO TPOWM3BEICHHUS TPEIACTABISACT COOOHM NelcTBHE.
Takum 00pa3oM, MPUHIUN BBIOOpa HaMOOJEE BEPOST-
HOM TpaeKkTOpUM B KOHTHUHYAJIbHOM IIpe/elie MEepPeXOanuT
B MPUHLMII HauMeHblero aeiicteus. [IpuBenen nmarpas-
JKUaH KOHTHHYAJIBHOTO MPHONMKEHUS paccMaTpUBaeMOn
MOJIEIH, ¥ NIEPEYUCIIEHB] YIPOILAOLIUE TPENTIONOKEHUS,
HEOOXOIUMBIC JIJISI IEPEX0/ia OT AUCKPETHOTO OMUCAHUS K
HENPEPHIBHOMY.

Kornyak V. V. Modeling Quantum Behavior in the Frame-
work of Permutation Groups // EPJ Web Conf. 2017.

Laboratory of Information Technologies

In the paper a model of quantum evolution is studied
by the methods of computational group theory and Monte
Carlo simulation. The model is inspired by the quantum
Zeno effect — the most convincing illustration of the role
of observation in the dynamics of quantum systems. In
the model under consideration, the trajectory of a quan-
tum system is represented as a sequence of observations
with unitary transitions between them. Time is assumed
to be fundamentally discrete. From a mathematical point
of view, the observation (measurement) is an orthogonal
projection onto the subspace of a Hilbert space that is de-
fined by the “measuring device”. Statistics of the results of
observations is described by the Gleason theorem (a spe-
cial case of which is the Born rule). Standard quantum
mechanics assumes a single deterministic unitary evolu-
tion of a quantum system in the time interval between ob-
servations. However, in accordance with the principle of
least action, this single evolution appears as the dominant
element in some set of “virtual” evolutions. In the paper,
a unitary transition between observations is interpreted as
a kind of gauge connection, that is, a way of identifying
indistinguishable entities at different instants of time (in

2

discrete time it is impossible in principle to trace the in-
dividuality of indistinguishable objects in the process of
their evolution), and it is assumed that all possible uni-
tary transformations are involved in transitions between
observations with weights corresponding to transition
probabilities. This assumption is confirmed by the Monte
Carlo simulation. The simulation results presented show
the sharp dominance of some of the evolutions over the
others. This dominance grows rapidly with increasing size
of the symmetry group of states and the dimension of the
Hilbert space. The probability of a trajectory of a quantum
system is calculated as the product of the probabilities of
transitions between adjacent observations. The continuum
limit of the (negative) logarithm of this product is an ac-
tion. Thus, the principle of selection of the most probable
trajectory turns into the principle of least action in the con-
tinuum limit. The Lagrangian of the continuum approxi-
mation of the model under consideration is presented, and
simplifying assumptions that are needed for the transition
from the discrete description to the continuous one are
listed.

Kornyak V. V. Modeling Quantum Behavior in the Frame-
work of Permutation Groups // EPJ Web Conf. 2017.
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HccrnenoBana 3aBUCHMOCTh MHOTOKPATHOTO U de-
PEHIMAIBHOTO CeueHus (e, 2¢) OAHOKPAaTHON MOHM3AINN
Mostekyisl HY OT SHepruH HaJNETAIONIEr0 U BBLIETAIOMIETO
QJIEKTPOHOB, @ TAaK)Ke OT HAIpPABJICHUS BBUIETAIOIIETO U
paccesTHHOTO 3JIeKTPOHOB. PacdeTsl OBLIM BBHITIOJTHEHBI B
mepBoM OOpPHOBCKOM TPUOIMIDKEHHH, KOTOpoe Tpedyer
pa3paboTKN TPEXIEHTPOBBIX BOJIHOBBIX (DYHKIUH CBSI3aH-
HOTO COCTOSIHUS M HETIPEPBIBHOTO cnekTpa. Tpu paccenBa-
IOIHUX HCHTpAa HAaXOAATCA B BEPIIMHAX PABHOCTOPOHHETO
TpeyroiabHuKa. [lomydeHs! onTHMabHbIE YCIOBHS U OCO-
OEHHOCTH TPEYTONBHBIX MHUILICHEH, TAKHE KaK IOSBICHHUC
nHTEep(EpPEHINOHHBIX dP(PEKTOB YETHIPEXKPATHOTO AH(-
(epeHIMATBLHOTO CeueHus! P M3MEHEHUH yIila pacces-
HUS C yCJIOBHEM (pUKCHPOBAHHOW OPUEHTAIIMN MOJICKYJIbI.
JlaHO cpaBHEHUE CEUEHUI, TOJYUEHHBIX C IIOMOILBIO ABYX
PA3IMYHBIX BOJHOBBIX (ByHKIWME Monekynsl H3, kak ¢
YUETOM KOPPEJSLUH DJIEKTPOHOB, Tak M 0e3 Hero.
[TokazaHo, 4TO pa3HUIA MOJYYEHHBIX TPOHHBIX TUdde-
peHINAIBHBIX CCUCHMI HE3HAYUTE/IbHA, OJHAKO KOPPECIIA-
LUl IPUBOANT K HEKOTOPOH MOAM(UKAIMU CTPYKTYPbI
YeTBIPEXKpPaTHOTO AU ((HEPEeHINATEHOTO CEUCHUSL.

Obeid S., Chuluunbaatar O., Joulakian B.B. //'J. Phys. B.
2017. V.50. P.145201-1-9.
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Na6opatopus paguaunoHHom 6uonornu

B JIPb ¢ ucnonbp30BaHUEM IMPOrpaMMbl TpaHCIOPTa
U3ITydeHui B BenecTse Meto oM MoHTe-Kapio BeImonHe-
HBI PACYETHI PAANAIIMOHHBIX T10JIEH BHYTPH KOCMUYECKOTO
KOpaoJIst, TeHEPUPYEMBIX JISTKMMH YacTUIIAMH rajlaKTHue-
ckoro kocmuueckoro m3nyuenus (I'KW) (p, d, 3He, “He)
IpU ToJieTaX B JIAJIbHEM KOCMOCE BHE MarHUTOC(hepsl
3emnn. B ycrnoBusix MUHHUMyMa 1 MaKCUMyMa COJIHEUHOM
AKTUBHOCTH PACCUMTaHBl CIIEKTPAJIbHBIE PACIPEIEICHUS
IIPOTOHOB, HEUTPOHOB, 7T- U K-ME30HOB, AEUTPOHOB, SIAEP
3He u *He B sxunom MOIyIIe KOpadis TuaMeTpoM 6 U JITH-
Hoit 12 M ¢ TommuHoit 060noukH 15 r/em? Al. PaGora cru-
MYJIHPOBaHa BO3PACTAIONINM HHTEPECOM K MOJEITHPOBa-
HUIO B 36MHBIX YCJIOBUSAX TOJEH CMEIIAHHOTO U3Iy4EHUs
IMIMPOKOTO SHEPreTHUECKOTO IHana3oHa, MOZOOHBIX TeM,
B KOTOPBIX OyayT paboTaTh KOCMOHABTHI, U MPOBEACHHIO
B 3TUX IOJAX IOJHOMACIITAOHBIX PagroOHOIOrHYSCKHX
JKCTIEPUMEHTOB. MHTEepec K TaKUM 3KCIEepUMEHTaM 00y-
CJIOBJIEH TeM (haKTOM, YTO B HACTOSIIEE BPEMsl Ha YCKO-
pUTEISX 3apsSHKEHHBIX YAaCTHIl B KQKIOM OT/IEIBHOM JKC-
MEPUMEHTE H3Yy4aeTcsl pajuallMOHHOE BO3ICHCTBHE Ha
JKUBBIE OOBEKTHI TOJBKO YaCTHYHOTO XapakTepa (MOHO3-
HepreTuyeckasl YacTHIla OJHOTO THIIA), @ HE COBOKYIIHOE
BO3JICWCTBUE YACTHI[ C Pa3IMYHON JIMHEWHOW nepenaden
sHepruu. Co3faHue Ha BBICOKODHEPIeTUYHBIX YCKOPUTE-
JAX TOJNEeH HM3NyYeHHs, UMHUTHPYIOMINX paJualioHHYIO

The variation of the multiple differential cross section
of the (e, 2e) simple ionization of H;r, with the incident
and ejection energy values, as well as the directions of the
ejected and scattered electrons, is studied. The calculations
have been performed in the framework of the perturbative
first Born procedure, which has required the development
of equilateral triangular three-centre bound and continuum
state wave functions. The results explore the optimal con-
ditions and the particularities of the triangular targets, such
as the appearance of interference patterns in the variation
of the four-fold differential cross section (FDCS) with the
scattering angle for a fixed orientation of the molecule.
The comparison between the results obtained by two H;’
ground wave functions, with and without a correlation
term r|,, shows that the effect of correlation on the magni-
tude of the triple differential cross section is not large, but
it produces some modification in the structure of the
FDCS.

Obeid S., Chuluunbaatar O., Joulakian B.B. //'J. Phys. B.
2017. V.50. P.145201-1-9.
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Laboratory of Radiation Biology

With the use of a Monte Carlo software toolkit for
the analysis of radiation transport in matter, calculations
have been performed of radiation fields generated inside
a spacecraft by light particles (p, d, *He, “He) of galac-
tic cosmic radiation (GCR) in deep space flights beyond
Earth’s magnetosphere. For solar activity minimum and
maximum, spectral distributions of protons, neutrons,
7 and K mesons, deuterons, and *He and “He nuclei have
been obtained for a spacecraft’s habitable module with a
length of 12 m, a diameter of 6 m, and an aluminum skin
thickness of 15 g/cmz. The research was prompted by the
increasing interest in modeling mixed radiation fields in a
wide energy range in terrestrial conditions — similar to the
ones in which cosmonauts would work — and conducting
full-scale radiobiological experiments in such fields. The
interest in such experiments grows from the fact that in
each separate experiment at charged particle accelerators
only radiation action of a partial character on living or-
ganisms is studied (monoenergetic particles of one type),
but not a combined exposure to particles with different
linear energy transfer. Generation of radiation fields at
high-energy accelerators that would model radiation con-
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00CTaHOBKY BHYTPH KOCMHYECKOTO KOpaOIIs, MTO3BOIMIIO
Obl UMHUTHPOBATh pPEaJbHOE COBOKYITHOE OOIyueHHE HC-
ClIe/lyeMbIX OHOJIOTMYECKHX OOBEKTOB C IIEJIbIO MOBBIIIIE-
HUSI JJOCTOBEPHOCTH HPOTHO3MPOBAHMS PAJANAIMOHHOTO
pHCKa TIPH ATUTENBHBIX MEXKIIIIAHETHBIX MOJIETAaXx.

Ha ocHOBe BBHITIOJTHEHHBIX PacueTOB OBLIT MPEIIOKEH
METOJI CO3JJaHUs Ha Iy4Ke MPOTOHOB ¢ »Heprueil 10 ' B
HYKJIOTPOHA COBOKYITHOTO IOJISI IPOTOHOB, HEHTPOHOB U
T-ME30HOB, MOJICIMPYIOIETO YCPEIHEHHOE (B Tpeaenax
N3MEHEHHS COTHEUHON aKTUBHOCTH) 110JI€ BHYTPH JKHJIIOTO
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ditions within a spacecraft would allow the simulation of
real mixed exposure of biological samples with the aim
of increasing the reliability of radiation risk prediction for
interplanetary flights.

On the basis of the performed calculations, a meth-
odology has been proposed of generating a mixed field of
protons, neutrons, and © mesons at the Nuclotron’s 10 GeV
proton beam in order to model a radiation field (averaged
over solar activity) generated by GCR’s light particles in-
side a spacecraft’s habitable module with an aluminum
hull. This reference field can be produced in a fixed space
volume by a linear combination of the fields of secondary
particles emitted from three different polyethylene and be-
ryllium targets at different angles. The targets are consec-
utively irradiated by the proton beam at specified doses; a
required absorbed dose of the aggregate radiation is thus
formed in the reference field. The advantage of the pro-
posed technique is that it allows a relatively simple gen-
eration of an energy-continuous mixed hadron field at the
Nuclotron which would adequately model a real radiation
field where crew would be working.

Timoshenko G. N., Krylov A. R., Paraipan M., Gordeev I.S.
Particle Accelerator-Based Simulation of the Radiation Environ-

MOy KOpaliIst ¢ aTFOMHHNEBBIM KOPITyCOM, TeHepupye-
Mmoe nerkumu yacturamu ['KHW. D10 onopHoe mosie MoxeT
OBITH CO3aHO B (PMKCUPOBAHHOM OOBEME MPOCTPAHCTBA
JTUHEHHOW KOMOWHAIMEH ToJNel BTOPUYHBIX YaCTHII, BBI-
JIETAOMINX U3 TPEX Pa3INIHBIX MHIICHEH U3 TIOINATHIICHA
1 OepHJLTHSI TIOJl pa3HbIMU yriIaMd. MHUIIIEHH TIOCIIeIoBa-
TEJIBHO 00JTyYaroTCs 3aIaHHBIMH KOJIMYSCTBAMH IIPOTOHOB
my4Yka, (OPMUPYSI B OMOPHOM ITIOJIE HYKHYIO MOTJIOUICH-
HYIO JI03y COBOKYITHOTO W3JIy4eHHus. l[IpemmMyiiecTBoM
TIPEUIOKEHHOTO METO/a SBISIETCS BOSMOKHOCTH CPaBHH-

JlaGoparopus paauanoHHON OHOIOTHH.
Ipodeccop P.I'ysep (CLIA) 3HakoMuUTCS
C MCCIICIOBAHUSIMH TI0 TIOUCKY
OKaMEHEIIBIX MUKPOOPTraHU3MOB

B METCOPHUTAX

The Laboratory of Radiation Biology.
Professor R. Hoover (USA) is shown the
studies on the search of permineralized
microorganisms in meteorites

ment on Board Spacecraft for Manned Interplanetary Missions //
Rad. Meas. 2017. V.107. P.27-32.

University Centre

Education. In 2017, 21 degree-seckers from Georgia,
Kazakhstan, Mongolia, and Russia were attached to
the JINR laboratories: FLNR — 7 people, FLNP — 5,
VBLHEP — 4, FLNP — 3, BLTP — 2. The specialty
“Physics of the atomic nucleus and elementary particles”
was chosen by 13 people. The main purpose of the attach-
ment is to prepare PhD theses without mastering the aca-
demic programmes of the PhD course.

In 2017/2018, 23 academic courses are available for
students of the JINR-based Department of Fundamental
and Applied Problems of Microworld Physics of MIPT;
28 courses, for students of the JINR-based departments of
the Moscow State University (Department of Elementary
Particle Physics and Department of Neutronography);
89 courses, for students of the JINR-based departments
of Dubna University. The programmes can be found at
uc.jinr.ru.
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TEIBHO TPOCTOTO CO3MAHUsI Ha HYKJIOTPOHE CMEIIAHHOTO
HEMPEPHIBHOTO IO YHEPTHH TIOJST aIPOHOB, XOPOIIO MO-
JICITUPYIOIIET0 PeaIbHOE PAUAIOHHOE 110JIe, B KOTOPOM
OyayT paboTaTh KOCMOHABTHI.

Timoshenko G. N., Krylov A. R., Paraipan M., Gordeev I.S.
Particle Accelerator-Based Simulation of the Radiation Environ-
ment on Board Spacecraft for Manned Interplanetary Missions //
Rad. Meas. 2017. V.107. P.27-32.

Y4yeb6HO-Hay4YHbIW LEeHTpP

Yuednblii npouecc. B 2017 r. k OUSU 6w mpukpe-
mieH 21 couckarens u3 I'py3un, Monronuu, Kasaxcrana
n Poccun. Conckarenu pacnpenenuIich 1o 1adboparopu-
M caenyromunm oopazom: JISIP — 7 yenosek, JIHO — 5,
JI®BD — 4, JIAIl — 3, JIT® — 2. Hayunsiii npoduiis
«®Pu3mUKa aTOMHOIO sIpa M 3IEMEHTapHBIX YaCTHID» BbI-
Opamu 13 genoBek. OCHOBHOH LENBIO MPUKPETUICHUS SB-
JSIeTCsl TIOATOTOBKA JICCEPTAllni Ha COMCKAaHHE Y4EHOMH
CTETeHU KaHAMaTa HayK 0e3 OCBOCHUS MPOTrpaMM IOAT0-
TOBKHU B aCIIMPaHTYype.

B 2017/2018 y4ebHOM Tomy Ui CTYACHTOB 0a30BOM
kadenpsl (GyHZAMEHTANBPHBIX W TPHUKIATHBIX TpolieM
¢usukn mMukpomupa MOTU noctynHo 23 NEKIMOHHBIX
Kypca, /Ui CTylaeHTOB 0a3oBbix Kadenp MI'Y (kadempa
(U3MKK JJIEMEHTAPHBIX YacTUI] U Kadeapa HEHTPOHO-
rpadun) — 28 KypcoB, IS CTYACHTOB 0a30BBIX Kademp
yauBepcureTa «Jyona» — 89 xypcos. C mporpammaMu
MOYKHO O3HaKOMUThCsI Ha caite YHI] (uc.jinr.ru).

AT THE LABORATORIES OF JINR

Hayuynas mkona pansa yuurejded ¢usukn us
crpan-yyactHuny OUSIA B8 HEPH. C 5 no 12 Hos0ps
B EBpornelickoii opraHuzanuu sACpHBIX HCCIEIOBAHUN
(LIEPH) mpoxomwmna 10-s HaydHas IIKoJa ISl yUUTENeH
¢usukn u3 crpan-ygactaun OVAN. J{ng 23 mpemnona-
Bareneil w3 AsepOaiimkana, bemopyccun, Kaszaxcrana,
Monpnasum, Poccun n YkpanHsl Oblila OpraHi30BaHa IIpo-
rpaMMa, BKJIIOYABIIAs JEKIUH, BCTPEUH C YUEHBIMH, JKC-
KypCHH, Ta00paTOPHBIN MPAKTUKYM 110 KOHCTPYHPOBAHHUIO
Kamepsl BunbcoHa M HaOMIOAEHUIO TPEKOB 3apsKEHHBIX
YacTHI. YUYaCTHUKH ITOCETHIIN SKCIIEPUMEHTAIbHbIC yCTa-
HOBKH bobIIOro azpoHHOro Komainepa, BBIYUCIUTENb-
HBI LIEHTP, My3eil «MHUKpPOKOCM» M MEIUIHBII LeHTp
«ImoGycy. JIeknmun n SKCKypCHH MPOBOAMIIN COTPYIHUKH
IEPH, a Takxe ydeHble U TEXHMUYECKHE CIELUAJIUCTBI
OUAN n npyrux HaydHBIX opraHm3anuii Poccmu, pabo-
tatorue B LIEPH. B momonuerne k yaeOHOM mporpaMme
YY4aCTHMKM IIKOJNBI MOIXYYHMIH BO3MOXHOCTh MO3HAKO-
MUTBCSL C MECTHOM KYJIBTYPOW U UCTOPUEH BO BPEMs JKC-
Kypcun 1o Kenese.

7-ii  Bceepoccuiickuii  dectuBans NAUKA 0+,
B Mockse Ha 7-mM Bcepoccuiickom (¢ectuBane
NAUKA 0+, npoxomusiiem 6—8 okrsiopsi, OMSAN npen-
CTaBHJI CBOM IKCTIO3UIINH Ha BYX BBICTAaBOYHBIX TIOIIA/I-
kax. B «OxcnonenTpey» mpoxonuna mporpaMma, paccuu-
TaHHAs Ha MTOCETHTEJEH pa3HbIX BO3PACTOB, BKIIIOYABINAS
OIBITHI 10 (hU3MKe M XUMUH. TakKe MOXKHO OBIJIO PUCO-
€IMHNUTBCS K yYaCTHHKAM MacTep-KJIacCOB 10 pOOOTOTEX-
HUKE, TIPOBEPUTH CBOM 3HAHUS B €CTECTBEHHBIX HAayKaxX C

Mocksa, 68 okTs10ps1. ['pymnma ydacTHHKOB
7-ro Beepoccuiickoro pectuBans NAUKA 0+,
npeacTaBisBIINX dKcnozunuo OSSN

Moscow, 6—8 October. A JINR group of participants
of the VII All-Russia Festival NAUKA 0+
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TTOMOIIBIO pa3BUBAOINNX HTp. B QyHIameHTanpHOI OH-
6mmotexe MI'Y moceTruTtenell 3HaKOMIIIM C HalpaBICHHU-
AMHU Hay49HOH nestenbHOCTH MHCTUTYyTa, AEMOHCTPHUPYS
MakeTbl MHOTO(YHKIMOHaIbHOTO JieTektopa MPD crpo-
simerocst yckopurensHoro kommiekca NICA u peaktopa
WBP-2, 11yOOKOBOAHOTO HEHTPUHHOTO TEJIECKOINa st
skcnepuMenTa «balikam, a TakKe KaJlopuMeTpa, UCIOJb-
3yemoro B skcriepumenTe COMPASS. Ha obenx mmoman-

Coun, 15-22 oxta6ps. BeicraBka npoextoB OVSIN «Meracaiienc:
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Kax Hay4YHO-TIOMYJIAPHbIE JEKIUU YUTAIM MOJOHBIE CO-
Tpynuuku OUSN.

OUSIU na XIX BecemupHoM (ecTuBajie MOJIOAEKH
U cTyaeHTOB. B pamkax XIX Bcemupnoro decruBans mo-
JIOAEXKH U CTYACHTOB, poxoauBiIero B Coun 15-22 oxrs-
Opsi, MuHucTepcTBOM 00pazoBanust 1 Haykn P® Obutu op-
TaHU30BaHbI BBICTABOYHbIE U TUCKYCCHOHHBIC TIOLIAIKH,

Poccust B Mupe — Poccust uist mupa» B pamkax XIX BeemupHOro dectrBaiist MOJIOASKH U CTYICHTOB

Sochi, 15-22 October. The exhibition of JINR projects “Megascience: Russia in the World —
Russia for the World” in the framework of XIX World Festival of Youth and Students

Scientific School for Physics Teachers from the
JINR Member States at CERN. On 5-12 November, the
X Scientific School for Physics Teachers from the JINR
Member States was held at the European Organization
for Nuclear Research (CERN). The School programme,
worked out for 23 teachers from Azerbaijan, Belarus,
Kazakhstan, Moldova, Russia, and Ukraine, included lec-
tures, meetings with scientists, visits, and a lab hands-on
on how to build the cloud chamber and observe the tracks
of charged particles. The participants visited the experi-
mental setups of the Large Hadron Collider, the Computer
Centre, the Microcosm museum, and the Globe of Science
and Innovation. The lectures and visits were given by the
CERN staff members, scientists and engineers of JINR,
and specialists of other scientific organizations of Russia
working at CERN. In addition to the programme activities,
the School participants had an opportunity to get acquaint-
ed with the local culture and history during the tour around
Geneva.

VII All-Russia Science Festival NAUKA 0+.
On 6-8 October, at the VII All-Russia Festival NAUKA
0+ in Moscow JINR presented its expositions at two ex-
hibition sites. The EXPOCENTRE hosted a programme
organized for visitors of all ages. It included experiments
in physics and chemistry, master classes in robotics, and
brain games. In the Fundamental Library of the Moscow
State University, visitors were introduced to the fields
of research conducted at JINR, saw the mock-ups of the
Multi-Purpose Detector of the NICA accelerator complex,
the IBR-2 reactor, the deep-water neutrino telescope for
the Baikal experiment, and the calorimeter used in the
COMPASS experiment. At both sites popular science lec-
tures were given by the young scientists of JINR.

JINR at the XIX World Festival of Youth and
Students. On 15-22 October, within the XIX World
Festival of Youth and Students held in Sochi, the RF
Ministry of Education and Science organized exhibi-
tion and discussion sites, including a site “Megascience:
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Cpear KOTOPHIX OblTa BBHICTaBKa MPOeKTOB «MeracaiieHc:
Poccust B Mupe — Poccust st Mupay. IHTepHanoHa bHas
rpynmna Monoaslx corpyanukos OMAN npexncrasnsana Ha
9TOM BhICTaBKe (hriarmMaHcKuii mpoekT Mucturyta — ycko-
putenbHbIi Komruieke NICA, a Takxke 3HaKOMUIIA TOCTEH 1
YYaCTHHKOB (DeCTHBAIS ¢ 00pa30BaTENFHON MPOrpaMMOi
Y BO3MOXKHOCTSIMHU JUIS CTYI€HTOB U acnipaHToB B OVSN.
[ToceturensaMu maBUIBOHA CTAIM JIOAM Pa3HBIX CHEIH-
albHOCTEH — HE TOJBKO MOJIOABIC YUCHBIC, HO U CIICIU-
QJINCTHI B 00IaCTH MEIUINHBI, COLNOIOTHH, KyJIbTypOIIO-
rud, KypHamuctuku. Crposmumes B JlyOHe Komutaigepom
HMHTEPECOBAINUCH U COTPYIHUKHU Pa3INYHbIX OpraHU3alui,
Hanpumep, Kypckoit ADC, PXX]I, Pockocmoca, Pocaroma,
Pocrenexoma, a Takxke HPEICTaBUTEIN YHUBEPCUTETOB U
HayYHBIX IIEHTPOB.

XakaTtoH «[oHKHM 1O JUHHUW». | HOSOpst Ha Oase
oubmuorexku uM. JI. V. bioxunnesa OMSAN  cocrosics
1-#f 30HANBHBIA OTOOPOYHEIA TYyp OOJACTHBIX COPEBHO-
BaHWH MO OCHOBaM KOHCTPYHPOBAHHS U POOOTOTEXHUKH
«Texunueckuit xakatroH “TOHKHM O JUHMK», OpPraHuU-
30BaHHBI MeEKpEernoHaIbHOM KOMIIBIOTEPHOM IIKOJIOM
(MKIII) coBmectHo ¢ OUSN. ITapTHEepamMu mporpamMMbl
BelcTynwiM L{eHTp HMHGOPMAIMOHHBIX TEXHOJNOTHH |
AQHAJMTUKN  «J{MCTaHIIMOHHAsT JIEKTpOHHas Jaboparo-
pus» (SIxpoma) u TypucTHdeckoe areHTCTBO «51 JlyOHay.
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OcHOBHas 1eJTb MEPOIPHUATHS — TOUCK ¥ MOJICPIKKa Jie-
Tel, CKIIOHHBIX K TEXHUYECKOMY TBOPUYCCTRY.

B copeBHOBaHMAX NpUHSUIIM y4yacTHe 33 MIKOJIbHUKA
6-9-x wiaccoB u3 lleHTpa gononHUTENFHOIO 00pa3oBa-
Hus [IPUMEP (y6na) u ydammecs (Qpu3HKO-MaTeMaru-
yeckoi mkoisl Ne 2007 r. MOCKBBI.

Hacrapaukamu 1[JIO0 [TPUMEP 6but nipoBeneH ma-
CTep-KJIacC 10 OCHOBaM poOOTOTEXHUKHU Ha Oa3e Arduino,
MOCTIE YeTO YYACTHUKH CO3AIH F UCTIBITAIN OTIBITHO-IKC-
MEPUMEHTAJBHBIC MO aBTOHOMHOTO YCTpPOMCTBA,
CIIOCOOHOTO JBHTraThCs MO 3aMKHyTOW juHUU. [loOemy
oJiepKalia KoMaH/1a MOCKOBCKOH mikossl Ne 2007, momyyus
«IyTEeBKY» B (priHAI, KOTOPEIA cocTonTes B Mae 2018 1.

Meponpusitus 2018 r.

e 1 moaa — 30 ceHTAOps — NETHSS CTyIeHYecKas
nporpamma OMSN;

e 3-25 utoHst — 1-i Tan MEeXIyHApOJHOW CTYAEH-
YECKOW IIPAKTUKY;

e 24-30 wroHS — IIKOJA JJS yYUTeTIeH (QHU3UKH U3
crpan-ydyactHul B OUAU;

e 8-30 uronsg — 2-i Tan MexTyHapOAHOU CTyAeHYe-
CKOM ITPaKTUKU;

* 9 ceHTAOPS — | OKTAOPS — 3-11 9TAm MEXKITyHAPO-
HOM CTyAEHUYECKOM MPaKTUKH;

e 4-11 HOSIOps1 — Hay4Has IIKOJIA JUIsl yunuTenen Gpu-
3uku B LIEPH.

Russia in the World — Russia for the World”. An interna-
tional group of young JINR staff members presented the
flagship project of the Institute — the NICA accelerator
complex — and introduced the guests and participants of
the Festival to the educational programme and opportuni-
ties for students and postgraduates at JINR. Visitors of the
exhibition were people of different professions — not only
young scientists, but also specialists in the field of medi-
cine, sociology, culture, journalism. Staff members of var-
ious organizations, such as Kursk NPP, Russian Railways,
Roskosmos, Rosatom, Rostelecom, as well as representa-
tives of numerous universities and scientific centres, got
interested in the NICA collider currently under construc-
tion in Dubna.

HACATHON “Racing along the Line”. On 1 No-
vember 2017, the JINR Blokhintsev Library hosted the
Ist selection round of the regional robotics competitions
“Technical HACATHON — Racing along the Line” or-
ganized by the Interregional Computer School (ICS) to-
gether with JINR. The partners of the programme were
the Centre of Information Technologies and Analytics
“Remote Electronic Laboratory” CITADEL, Yakhroma,
and the travel agency “I Am Dubna”. The main goal of the
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event was to spot and support children inclined to techni-
cal creativity. The 33 participants of the competitions were
6-9-year school students from Dubna attending the sup-
plementary education centre PRIMER and students from
Moscow School of Physics and Mathematics No.2007.
The tutors of the supplementary education centre PRIMER
gave a master class on the basics of robotics. Afterwards,
the participants built and tested autonomous experimen-
tal models capable of moving along a closed loop. The
HACATHON was won by the Moscow School 2007 team.
The students made it to the final that is to take place in
May 2018.

Events 2018

* 1 June—30 September, Summer Student Programme
of JINR;

* 3-25 June, Stage 1 of the International Student
Practice in JINR Fields of Research;

e 24-30 June, Scientific School for Physics Teachers
from the JINR Member States at JINR;

* 8-30 July, Stage 2 of the International Student
Practice in JINR Fields of Research;

* 9 September — 1 October, Stage 3 of the Interna-
tional Student Practice in JINR Fields of Research;
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Busurtel. C ceHTs0ps 1o 1exadpb ¢ 03HAKOMHUTEIb-
HbiMu Bu3uTamu OMSIM mocernnu oxono 200 mpemnona-
BaTeJel €CTeCTBEHHBIX HAyK, CTYIEHTOB M CTapIlIeKiiac-
CHHUKOB (DM3MKO-MaTeMaTH4eCcKoro, MHxkeHepHoro u [T-
npodueit. TpaTuMOHHO BU3UTHI HAauyMHAIOTCs B Mysee
ucropun Hayku u Texuuku OWSU, rne mocerureneit
3HAKOMSAT C UCTOPHEN M HOBBIMM MpoekTaMu MHCTUTYTA,
a TakXKe JEMOHCTPUPYIOT HHTEPAKTUBHBIE SKCIOHATHI
«OkcnepuMeHTapuyma». Jlamee BU3UTEPOB NMPUHUMAIOT
B nabopatopusix OVSU. B JISIP rocTsm pacckasbIBarOT O
HalpaBJICHUSIX HMCCIIEN0BAHUH 1a00paTOpuH, UCTOPUU U
TIEPCTIEKTUBAX OTKPBITHS HOBBIX XUMHUYECKHX JIEMECHTOB,
MIPOBOJIAT 3KCKypcun Ha yckoputenu UII-100, Y-400M u
MT-25, crposmytocst ¢padbpuxy CTDO n B HaHOITaOOpaTO-
puto. B JI®BD Busutepon 3uHakoMAT ¢ npoektoM NICA,
MOKa3bIBAIOT 3aJl CHHXPO(A30TPOHA, HYKIOTPOH, XOJUI
COOpKM W TECTHPOBAHUSI CBEPXIPOBOJIIMNX MarHUTOB
Ut Oyaymiero yckoputenbHoro komiuiekca. B JIAIT mo-
CETUTEISIM PacCKa3blBalOT O MPHHIMIE padoThl (oToIEe-
TEKTOPOB, IIPOBOAAT 3KCKYPCHU B J1a0OPATOPUIO TECTHPO-
BaHMs (POTOYMHOXHTEIICH, a TAKXKE Ha IyJIbT yIIPaBICHUS
skcniepuMeHToM NOVA. B nononHenne roctTv 3HakOMSITCSI
¢ npuHOunoM neicteus tomorpaga MARS MicroCT u
o0nacTsIMM €ro MPUMEHEHHS], TOCEIIAI0T TUIOMAKY, T7C
M3TOTABIIMBAIOTCS IeTEKTOpbI Micromegas 1Isl SKCIepu-
meHTa ATLAS. B JINT yyacTHUKH SKCKYPCHIA 3HAKOMSATCS
C UCTOPUEH pa3BUTHs KOMIIBIOTEPHON TEXHUKH, C 3a7a4a-
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MH, pEIIaeMBIMH COTPYIHUKAMH JTaO0paTOpHUH, B pabOTON
MHOTO(YHKIIMOHAIBHOTO BBIYHCINTEIBHOTO KOMILIEKCA.
Corpynnukamun YHII npoBozsiTcst maboparopHble PaKkTH-
KyMBI JUISl CTapIIEKIACCHUKOB, a TAKKE YUTAIOTCS JICKIIUT
00 00pa3oBaTeNbHEIX MPOTPaMMaxX W BO3MOKHOCTAX JIJIS
CTyIEeHTOB U acnupantos B OMAN.

O noaroroBke M NMOBbILIEHUH KBAJIU(pUKALMHU pa-
60ounx, UTP n cayxamux. 120 corpynuuxos OVAN u
S mpencraBurenedl AyOHEHCKHX OpraHH3alUil TPOILIH
o0OyueHue Ha Kypcax 10 MMOATOTOBKE MepCOHaNa, 00CTYKH-
BAIOIETO OOBEKTHI, MOABEJOMCTBEHHBIE PocTexHamzopy.
PykoBomsmue padorauku, UTP wu ciyxkamume OUSU,
Bcero 154 yenoBeka, oOydanuch Ha Kypcax HOBBIIICHHS
KBaMU(pUKAINKA ¥ TPOIUTH arTecTanuio B LleHTpamsHON
aTTeCTAllMOHHOW KOMHCCHM VIHCTHTyTa IO HOpMAarUB-
HBIM TIPAaBOBBIM aKTaM M HOPMAaTUBHO-TEXHHYECKUM J0-
KyMEHTaM, YCTAHABIMBAIOIIMM TPEOOBAHUS MPOMBIII-
JICHHON 0€301TacCHOCTH B PA3IMYHBIX OTPACISAX HAA30pa.
[TpousBoncreennas npaktuka B OVSIN 6p1ma oprannzosa-
Ha s 10 yuamumxest MOITOK u MOATT.

* 4-11 November, Scientific School for Physics
Teachers from the JINR Member States at CERN.

Visits. From September to December, about 200 sci-
ence teachers, university and high-school students special-
izing in physics, mathematics, engineering, and IT visited
JINR. Traditionally, visits begin at the Museum of History
of Science and Technology of JINR, where visitors are in-
troduced to the history and new projects of the Institute,
as well as interactive exhibits of the Experimentarium.
Further on, the visitors are welcomed at the JINR labo-
ratories. At FLNR, the guests are told about the research
fields of the Laboratory, the history and prospects of the
discovery of new chemical elements, and are given tours
of the accelerators IC-100, U-400M, and MT-25, the SHE
Factory, and the NanoLab. At VBLHEP, the visitors are
introduced to the megascience project NICA and shown
the Synchrophasotron Hall, the Nuclotron, and the Magnet
Assembly Hall. At DLNP, the excursion participants are
told about photodetectors operation and are given tours
of the photomultiplier testing laboratory and the NOvA
experiment control room. In addition, the guests are in-
troduced to the MARS MicroCT scanner and its applica-
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tion areas, and visit the site where the Micromegas de-
tectors for the ATLAS experiment are made. At LIT, the
excursion participants get acquainted with the computer
evolution, the tasks being solved by the staff members of
the Laboratory, and the Multifunctional Information and
Computing Complex. The University Centre staff organize
hands-on workshops for high school students and give lec-
tures on the educational programmes and opportunities for
students and postgraduates at JINR.

Skill Improvement Courses for JINR Staff Mem-
bers. 120 JINR staff members and 5 employees of Dubna
organizations were trained at the courses intended for
the personnel maintaining the facilities subordinate to
Rostechnadzor.

154 JINR staff members, including top executives,
engineers, technicians, and specialists, were trained in the
normative legal acts and normative-technical documents
stating requirements for industrial safety in various indus-
tries of supervision and certified by the Central Attestation
Commission of the Institute.

Ten students of MRICC and MRATT were trained
at JINR.
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B. I1. J/Iaovicun
om umenu xoanaoopayuu DSS

AT THE LABORATORIES OF JINR

KopoTkoaeucTByinue Koppeasiuu
B JIETKHMX SI/IPaX HA HYKJIOTPOHE

I'maBHOM LENBI0 DKCIEPUMEHTAIbHON IIPOrPaMMBbl
npoekra DSS (Deuteron Spin Structure) siisiercs Io-
JydyeHre MH(GOpPMAIMU O JIBYyX- M TPEXHYKJIOHHBIX KO-
porkozaericTByromux koppessiiusax (KJK), Brirouas wux
CIIMH-3aBUCUMBbIE YaCTH, B MHyIIHPOBAaHHBIX JeHTpOHAMU
peakuusx Ha CTaHUMM BHYTpeHHed MuieHu (GpoTo) Hy-
knorporna OUSU [1]. DT uccienoBanus BBHITOIHSIIOTCS
B coTpyaHuuecTBe ¢ (pusukamu u3 bomrapuwm, Snonuw,
OUsIN, Poccun, Pymbinnu u CinoBakuu.

KopoTkozelicTBytomue Koppensuy HYKJIOHOB B
Apax B TOCJIEIHUE TOAbI ABISAIOTCS MPEAMETOM HHTEH-
CUBHBIX TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX HCCIEN0-
Banui. [lockonbky KJIK nMeroT mioTHOCTh, CPaBHUMYIO
C IUIOTHOCTHIO B IIEHTpPE HYKJIOHA, YTO B HECKOJBKO pa3
BBILIE, YeM OObIYHAs IUIOTHOCTH SIEPHON MaTepHuu, OHH
MOI'YyT paccMaTpuBaTbCs KaK KallJld XOJOJHOM IJIOTHOU
AIePHON MaTepuu. DTH UCCIIE0BAaHHSI OTKPBIBAIOT HOBYIO

4acTh (pa3oBoil [uarpaMMbl U OYE€Hb BaXKHBI JUIsi HOHMMa-
HUSL BOJIIOLIMK HEUTpOHHBIX 3Be3f. MccnenoBanust KK
6bu1H mpoBezieHbl B nocneanee Bpems B BNL, SLAC u
JLab ¢ ucnonb3oBaHMEM aJPOHHBIX W 3JIEKTPOMAarHHT-
HBIX MPOOHUKOB. [10MOOHBINH IKCIIEPUMEHT [0 U3YyUCHHIO
KJIK B ymiepoje OblUT HEaBHO MPEJIOKEH ISl YCTAHOB-
ku BM@N. Onnako CyImiecTByeT HEOCTaTOK JaHHBIX 110
cnuHoBoi cTpykrype KIK. Hamnuue mydxoB monspuso-
BaHHBIX JEHTPOHOB M MPOTOHOB HAa HYKJIOTPOHE MO3BO-
JseT u3y4arh cnuH-3aBucuMylo yacth KJIK B neifrpone
U siipax.

CkaHupoBaHue 10 5Hepruu aAnupepeHInanTbLHOro
CeUEeHMsI, BEKTOPHON U TEH30PHBIX aHATM3UPYIOLIUX CIO-
COOHOCTEH JEHTPOH-IIPOTOHHOTO YIIPYTOTO paccesiHus B
IIMPOKOM JAMana30He 3HAYeHWH IHEPTruu C HUCIHOJIb30Ba-
HUEM BHYTPEHHEH MHILIEHH U Iyd4Ka MOJSPHU30BaHHBIX U
HETOJIAPU30BAaHHBIX JIEHTPOHOB Ha HYKJIOTPOHE SIBIISAETCS

V. P. Ladygin
on behalf of the DSS collaboration

Short-Range Correlations
in Light Nuclei at the Nuclotron

The major goal of the Deuteron Spin Structure (DSS)
project is to obtain the experimental information about
two- and three-nucleon short-range correlations (SRCs),
including their spin-dependent parts using internal target
station (photo) at the JINR Nuclotron [1]. These investiga-
tions are conducted by the collaboration of physicists from
Bulgaria, Japan, JINR, Romania, Russia and Slovakia.

Short-range correlations of nucleons in nuclei have
been the subject of intensive theoretical and experimental
work in recent years. Since SRCs have densities compar-
able to the density in the centre of a nucleon which is sev-
eral times higher than the normal nuclear matter density,
they can be considered as the drops of the cold dense nu-
clear matter. These studies explore a new part of the phase
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diagram and are very essential to understand the evolution
of neutron stars. The studies of the SRCs were performed
recently at BNL, SLAC and JLab using hadron and elec-
tromagnetic probes. A similar experiment on the study of
the SRCs in carbon has been proposed recently for the
BM@N setup. However, there is a lack of data on the spin
structure of the SRCs. The availability of the polarized
deuteron and proton beams at the Nuclotron gives the op-
portunity to study the spin-dependent parts of the SCRs in
deuteron and nuclei.

The beam energy scan of the differential cross sec-
tion, vector and tensor analyzing powers in deuteron—pro-
ton elastic scattering in the wide energy range using inter-
nal target and polarized and non-polarized deuteron beam
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at the Nuclotron is one of the tools to study the isoscalar
two-nucleon SRCs. The measurements of the cross section
have been performed at the Nuclotron as a first stage of
these studies. The figure demonstrates the angular behav-
ior of the deuteron—proton elastic scattering cross section.
The solid symbols are the data obtained at the Nuclotron at
700 MeV/nucleon [2]. They are compared with the world
data obtained at 650 and 800 MeV/nucleon shown by open
symbols. The dashed and dotted lines are the calculations
performed within the relativistic multiple scattering mod-
el [3] in the impulse approximation and with the re-scat-
tering effects considering, respectively. The solid line
represents the results of the full calculations taking into
account the excitation of the A-isobar. Full calculations
describe the data up to 80° in the cms only. The devia-
tion at larger angles can be related with the contribution
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JlaGoparopust GU3MKH BEICOKHIX
sHepruit uMm. B. 1. Bekciepa

u A.M. bannuna.

CraHmus BHyTpeHHEI MHUIICHH
9KCIIEPHIMEHTAILHON TIPOTPaMMEI
mpoekra DSS Ha HyKIIOTpOHE

Veksler and Baldin Laboratory
of High Energy Physics.

The internal target station of the
experimental programme of the
DSS project at the Nuclotron

VrioBast 3aBUCHMOCTb CEUEHHs JCHTPOH-IIPOTOHHOTO YIIPYroro
paccestHusa. TeMHbIe M CBETJIBIC CHMBOJBI — COOTBETCTBEHHO
JaHHbIe, OJTyYeHHbIe Ha HyKioTpore npu 700 MaB/nykiioH [2],
U MHPOBBIE JaHHBIE, noiyueHHbie npu 650 u 800 MaB/HyKI10H.
JIMHUM — BBIYKMCIICHUS], BBIIOJIHEHHBIC B PAMKaX PEIATUBHUCT-
CKOH MOJIETI MHOTOKPAaTHOTO paccesHus [3]

The angular behavior of the deuteron—proton elastic scattering
cross section. The solid and open symbols are respectively the
data obtained at the Nuclotron at 700 MeV/nucleon [2] and the
world data obtained at 650 and 800 MeV/nucleon. The lines are
the calculations performed in the framework of the relativistic
multiple scattering model [3]

of more complicated reaction mechanisms like three-
nucleon SRCs or excitation of heavy baryonic resonances.

New studies of the energy dependence of the vec-
tor 4, and tensor 4,, and A4, analyzing powers in deuter-
on—proton elastic scattering at large angles in cms were
performed in 2016-2017 using a polarized deuteron beam
from the new source of polarized ions (SPI) developed by
the JINR-INR collaboration. The data demonstrate the
sensitivity to the SRCs spin structure. The preliminary
results were reported at DSPIN-2017 conference held in
September 2017 in Dubna.

The DSS collaboration developed a high-efficient
vector-tensor deuteron beam polarimeter based on the
asymmetry measurements of the deuteron—proton elastic
scattering at 270 MeV. This polarimeter has been success-
fully used to tune the parameters of the new SPI for six
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OIIHUM M3 CHOCOOOB M3y4YEHUS] M30CKAIAPHBIX ABYXHY-
xioHHbIX KJIK. B xauecTBe nepBoro sramna 3TUx HCCIeno-
BaHWH Ha HYKJIOTPOHE OBUIM BBIIIOJIHEHBI N3MEPEHNUS Ce-
yeHusi. Ha prucyHke nmokasaHa yrjioBasi 3aBUCHMOCTB cede-
HUS IEWTPOH-TIPOTOHHOTO YIPYToro paccesHus. TeMHble
CHMBOJIBI — JIaHHBIE, TTOJydECHHbIE Ha HYKJIOTPOHE IIPH
700 M»pB/myxion [2]. OHH CpPaBHUBAIOTCS C MHUPOBBIMHU
JaHHBIMH, TToy4eHHbIMH T1pu 650 u 800 M»aB/nykiioH,
0003HaYEHHBIMH CBETNIBIMU cuMBosiamd. llTpuxoBas u
ITyHKTHPHAsl KPUBBIE — BBIYMCIICHHS, BBIIIOJHEHHbIC B
paMKax PpeISTUBUCTCKOM MOJETN MHOTOKPAaTHOTO pac-
cestHUSL [3] B WMITYyJbCHOM IPUOIMKEHHH M C Y4ETOM
3¢ deKTOB mepepaccesHusl COOTBeTCTBEHHO. CIUIONIHAS
KpHBasi MPEACTABIAET PEe3yNbTaThl TONHBIX BBIYHUCICHUI
¢ ydyeroMm Bo30yxaeHust A-u300apbl. [lonHble BbIYncIie-
HHS OMMCHIBAIOT JaHHBIE TONBKO 10 80° B ¢. 1. M. OTinnune
npu OONMBIIMX yTIIaX MOKET OBITH 00YCIIOBJICHO BKJIAZOM
Goree CII0KHBIX MEXaHW3MOB PEaKIMX THIA TPEXHYKIIOH-
se1x K/IK nm Bo30y:kIeHreM TSKeIBIX OapHOHHBIX Pe30-
HaHCOB.

HoBble nccneq0BaHus SJHEPrETHYECKON 3aBUCUMOCTH
BEKTOPHOHN A, ¥ TCH30PHBIX A, U A, aHATH3HPYIOLNX
CIOCOOHOCTEH JIEMTPOH-IIPOTOHHOTO YIIPYroro pacce-
SIHUSI TIPH OOJIBIIMX yIJIaX B C.II.M. OBIJIM BBINOJHEHBI B
20162017 rr. c ucIIOIB30BAHUEM ITyUKa MOJISPU30BAHHBIX

different spin modes of the deuteron beam and to check the
stability of the beam polarization during the 53rd and 54th
Nuclotron runs [4]. The same equipment has been used to
obtain the polarization value of the polarized proton beam
first accelerated at JINR [5]. The value of the vertical com-
ponent of the proton beam polarization is large enough to
propose the measurements of the new observables sensi-
tive to the spin structure of the SRCs.

The future plans of the DSS project are related with
the availability of the polarized proton and deuteron beams
for the studies of the modification of the spin properties of
SRCs in nuclear medium. As the first stage of these inves-
tigations, the measurements with argon and krypton beams
have been proposed in the next Nuclotron run.

AT THE LABORATORIES OF JINR

JEWTPOHOB M3 HOBOTO MCTOYHMKA IMOJSIPH30BAHHBIX HO-
HOB (SPI), co3mannoro corpymamdectBom OMAN-USAN.
JlaHHBIE IEMOHCTPUPYIOT UyBCTBUTEIBHOCTD K CITHHOBOM
crpykrype KJK. Ilpensapurenbuble pes3yibTaTsl Mpen-
crasuch Ha KoHdepenimn DSPIN-2017, mpoxonus-
et B cenrsiope 2017 . B [lyOne.

CotpynauuectBo DSS pa3Buiio BBICOKOA(P(PEKTHB-
HbIi BEKTOPHO-TECH30PHBIA IMOJSIPUMETP IydKa Jei-
TPOHOB, OCHOBAHHBI HA HM3MEPEHUM ACUMMETPUU JEH-
TPOH-TIPOTOHHOTO YHpyroro paccesHus npu 270 M»1B.
JanHbIil monsgpuMeTp ObUT YCHEIIHO WCIIONb30BaH IS
HACTpOWKH mapaMeTpoB HoBoro SPI mms mectn pasmmd-
HBIX CHMHOBBIX MOJ IMyYKa JEHTPOHOB M NPOBEPKH CTa-
OMIIBHOCTH TOJSIPU3ALUK My4Ka BO Bpemst 53-ro u 54-ro
ceaHcoB paboTel HykiIoTpoHa [4]. To ke camoe obopy-
JIOBaHHE OBLIO WCIIOIB30BAHO YISl TTOJYUYEHUS BEJIMUIMHBI
MOJISIPU3AIK yCKOpeHHoro BrepBsle B OMM myuka mo-
JIIPU30BAHHBIX MPOTOHOB [5]. 3HaueHHE BepTHKAIBHON
KOMIIOHEHTHI MOJIAPU3ALNHU ITy4Ka MPOTOHOB JOCTATOYHO
BEJIMKO JUIS TIPEVIOKEHHSI M3MEPEeHUH HOBBIX HaOIronae-
MBIX, YyBCTBUTEJIBHBIX K CIIHHOBOU cTpyKkType KIIK.

JansHeiimme miassl coTpyaanaectsa DSS cBszaHb ¢
HaJIMYUEM IYYKOB MOJISIPU30BAHHBIX IPOTOHOB U JIEUTPO-
HOB JUIsl MCCIEJOBAaHMM M3MEHEHHH CIUHOBBIX CBONCTB
KIK B snepHo#t cpene. B xauectBe nepBoi cTajiuu 3TUX
HCCIIeIOBAHUH MPEJIOKEHBI U3MEPEHHS Ha IMy4Kax apro-
Ha U KPUIITOHA B OJMKaWIIEM CeaHce HyKJIOTPOHA.
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N3mepeHue 1JIUTEJIbHOCTH
ACTPOHOMMYECKOI0 Io/Ia B IKCIIEPUMEHTE

Borexino B 2017 1.

B 2017 r. xonnmabopanueii Borexino omyOinkoBaHbI
pe3ynbTaThl aHajdM3a BPEMEHHBIX BapHalUi MOTOKa Oe-
puiUIMeBbIX HelTpuHO. [lepuon Bapuaiuii COOTBETCTBYET
aCTPOHOMHYECKOMY TOAY, IIPH ATOM aMIUIUTyAa M (asa
Bapuanuii HaXo[sATCs B COIIACHH C OKUIAEMbIMU 33 CUET
SKCIICHTpHUCUTEeTa opouThl 3emnn [1], 9To moATBEpKAAET
COJIHEYHOE TPOWCXOK/IECHUE CUrHana. /lpyrue cratuctu-
YECKH 3HAYMMBbIC IEPHOIUYHOCTH CUTHAJIA HE BBISBICHBI.
[NomydeHHOE TOTOHOYHOE 3HAYEHHE TIEPHOA H3MEHEHUS
curHana 7 = (367 = 10) cyT MO)XHO paccMaTpuBaTh Kak
NIEpBOE N3MEPEHHE JUINTEIBHOCTH aCTPOHOMHYECKOTO
rojia ¢ TIOMOIIBIO COTHEYHBIX HEUTPHHO.

W3 anannsa OTKIOHEHHS (OPMBI CIIEKTPa 3JIEKTPO-
HOB OT/IauMl OT HpejncKasbiBaeMoro CraHIapTHOW Moje-
JIBIO TIOJTyYEHBI JIyYIIHMEe Ha CETOHs OrpaHudeHHs Ha d(-
(DeKTHBHBIII MAarHUTHBIH MOMEHT COJIHEUHBIX HEHTPHHO

qu,ff <2,8-107 1 Up (g 90%-ro ypoBHS TOCTOBEPHO-

cTH) [2], 9TO MOXKHO CPaBHHUTH C MPEAEIOM ,uf,ff <2,9X
10~ 1 U p (st 90 %-r0 ypoBHSI JOCTOBEPHOCTH), TOTY4EH-
HBIM B HauOOJIee YYBCTBUTEIHHOM PEAKTOPHOM IKCIICPH-
MeHTe ¢ repmaHueBbiMU JeTekTopamu GEMMA. Jlanubiii
TIpeJIesT He COACPIKUT OMMNOOK, CBA3AHHBIX C MTPEICKa3aHH-
siMu Moziesteii ColHIa MITM ¢ HEONPEISICHHOCTRIO MacChl
CIIMHTUIIIISTOPA, U MOJYyUYeH C UCTIOIb30BaHUEM Pe3yJIbTa-
TOB PAaJHOXUMHUYECKUX (TAJUTHEBBIX) SKCIICPUMEHTOB IS
OTPaHUYCHUS] CyMMBI CUTHAJIOB OT COJIHEUHBIX HEUTPUHO.
Ipenen Ha 3¢ (HECKTUBHBI MOMEHT COJIHCUHBIX HEHTPHHO
TTO3BOJIIJI TIOTYYUTh OTPAHHYCHUS HA MAaTHUTHBIC MOMCH-
TBI OTJEIBHBIX aPOMATOBBIX COCTOSHHM, a TaKk)Ke Ha 3JIe-
MEHTHI MaTPHUIIBl MATHUTHBIX MOMEHTOB ISl TUPAKOBCKHUX
1 MaHOPAHOBCKUX HEUTPUHO.

0. Yu. Smirnov

Measurement of the Length

of the Astronomical Year

in the Borexino Experiment in 2017

In 2017 the results of the time variation studies of
the beryllium neutrino flux were published. The period
of variations corresponds to one year, and the phase and
amplitude of the variations are in agreement with the ex-
pectation due to the eccentricity of the Earth’s orbit [1],
confirming the solar origin of the signal. Other statistically
significant periodicities are not observed in the data. The
best fit value for the period of the signal variation of 7' =
(367 £10) d could be considered as the first measurement
of the astronomic year length with solar neutrinos.

A new model-independent limit on the effective
moment of the solar neutrino uf,ff <28107 "y B
(at 90% C.L.) [2] has been obtained from the analysis of

EI

the allowed deviations of the electron recoil spectra from
those predicted by the Standard Model. This could be com-
pared to the best direct limit on the magnetic moment of
electron antineutrino ,uf,ff <29107" up (at 90% C.L.)
obtained using Ge detectors in the most sensitive reactor
experiment GEMMA. The limit is free from uncertainties
associated with predictions from the SSM neutrino flux
and systematics from the detector’s FV, and is obtained
by constraining the sum of the solar neutrino fluxes using
the results from radiochemical (gallium) experiments. The
limit on the effective neutrino moment for solar neutrinos
was used to set new limits on the magnetic moments for
the neutrino flavor states and for the elements of the neu-
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B pamkax coBpeMEHHOTO «MHOTOCHTHAJIBHOTOY» TO-
X0lla K acTpo(U3MYCCKUM COOBITHSIM BBIMOJIHCH IOUCK
HEHTPUHO B COBIIAJICHUH C TPABUTAIIMOHHBIMU BCIUIECKA-
Mmu (coorrtust GW150914, GW151226 u GW170104) [3]
n 2350 BcruieckaMy TaMMa-aKTUBHOCTH, HAOJTFOIaBIIMMH-
sl BO BpeMs 8-JICTHETO Ieprojia Habopa JaHHBIX B JKCIIe-
pumenTe Borexino [4]. CTaTucTHuecky 3HAYUMMBIC TIPEBBI-
IICHUS CUTHAJIA HaJl 0OXKHIAaeMbIM (JOHOM HE HaOJTIOANINCH,
YTO IO3BOJHJIO YCTAHOBUTH MPEHCIbl Ha HHTETPAbHBINA
MMOTOK HU3KOYHEPTETHYHBIX HEHTPHWHO M aHTHHEHTPWHO,
CBSI3aHHBIX C JAHHBIMH COOBITHSMH. B KadecTBe mpume-
pa Ha puc. | MpUBEICHBI OTPAHUYCHUS, TOJTyUYCHHBIC IS
WHTETPAIHHBIX TTOTOKOB aHTHHEUTPHHO B COBIAJICHUH C
ramMma-BCIIECKaMH.

B 2017 1. xomrabopanueii 3aBepiieHa oObeMHas pa-
00Ta MO TOYHOW KATHOPOBKE HSHEPTETHUCCKON IITKAIBI
JIETEKTOpa M HACTPOWKE METOAA aHAJTUTHYECKOW MOJTOH-
KW Ha MOJICJIBHBIX MaHHBIX [5]. [0TOBATCS K myOnuKauu
Pe3YIBTaThl CIEKTPaTbHON ITONTOHKH SKCICPHUMCHTAIh-

Puc. 1. Orpannyenus Ha MHTETPaIbHBI AHTUHEHTPUHHBIN CHUT-
HaJl B COBIQJICHUY ¢ raMMa-Beruieckamu. [Ipenen Borexino npu
MaJbIX PHEpPIusiX Ha MOPSAOK M Oojiee MPEBEIIIAeT IMpeJieNsl,
MOTyYeHHbIe Ha APYTHX yCTAaHOBKAX, HECMOTpPS Ha MEHBIIYIO
Mmaccy netekropa. IIpu Gomee BBICOKMX 3HEPrHUsX IMperMyliie-
cTBO Borexino no oHy cTaHOBUTCSI HECYIIECTBEHHBIM, 3HAYHT,
npenensl Borexino ycrymaroT 0oliee MAacCHBHOMY JETEKTOPY
SuperKamiokande

Fig. 1. The limits on the fluence of the low-energy antineutrino
associated with GRBs. Due to the lower background the limit
of Borexino at low energies is an order of magnitude stronger
compared to other detectors, despite its lower mass. At higher
energies the advantage of Borexino in low background is not so
important, and the limits are naturally weaker compared to more
massive SuperKamiokande

trino magnetic moments matrix for Dirac and Majorana
neutrinos.

In the framework of the modern multi-messenger
approach to the astrophysical events, the search has been
performed for the neutrino and antineutrino in coinci-
dence with gravitational wave events (events GW 150914,
GWI151226 and GW170104) [3] and with 2350 gamma-ray
bursts (GRB) that occurred during 8 years of the Borexino
data taking [4]. No statistically significant excess of the
event above the background has been observed, and the
limits have been obtained on the fluence of the low-energy
neutrino and antineutrino associated with these events. As
an example in Fig. 1 the obtained limits on the fluence of
antineutrino in coincidence with GRBs are presented.

In 2017 the Borexino collaboration continued its work
on the processing of the collected data. Ample work on
improvement of the energy scale description has been fin-
ished and tested with the data generated using Monte Carlo

EI

HBIX JIAHHBIX, BIIEPBBIC IPOBEJICHHON OJHOBPEMEHHO
JUISl HEUTPUHHBIX CUTHAJIOB OT TPEX Pa3HbIX peakLuil Ha
ConHile, a UMEHHO JUTS pp-, pep- U OSpUIUIHEBBIX HEUTPH-
HO. [ToAroHKa OCyIIECTBISIETCSl B IIMPOKOM JHEpreTHue-
ckoM auarnasone ot nmopora 180 k3B n1o 3 MaB. Panee s
MHUHUMH3ALUK BIMSHAS HEIMHEHHOCTH SHEPreTHYECKOH
IIKaJIbl HA PE3yJIbTAT aHAU3 MIPOBOIUIICS B OoJee y3KUX
SHEPIreTHUCCKUX OKHAX, MOJAOOpaHHBIX Ui pp-, pep- U
OepWIMEeBBIX HEMTPUHO MO OTAEIbHOCTH. C HCIIONB30-
BaHHUEM HOBOTO MOJIX0/[d TOYHOCTH OTPE/ICIICHHUS TIOTOKOB
COJIHEYHBIX HEUTPUHO OyJeT yiydlleHa MPaKTHYECKH B
JIBa pasa 110 CpaBHEHHIO ¢ OoJiee pAHHUMH Ty OJTMKALMSIMH.

OT/IenbHO MPOBOJUTCSl AHAIIU3 BBICOKOIHEPreTHYE-
CKOH "acTH criekTpa (¢ moporamu 1,65 u 3 MaB) ¢ nensro
OoJyiee TOYHOTO OMNpEeNIeHNs] MOTOKa OOpPHBIX HEUTpH-
HO, @ TaK)Ke MPOBEPKU MOBEICHUSI KPUBOW BEPOSTHOCTH
BbDKUBaHUA JJICKTPOHHBIX HeﬁTpHHO IIpyu MajbIX JSHEP-
rusx. TOYHOCTH OIpeAeseHHs MMOTOKAa OOpPHBIX HEHTpH-
HO mocturHeT 10% U1 MaHHBIX, HAOpPaHHBIX B TEUCHUE
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method [5]. Results of the spectral fit of the experimental
data are being prepared for publication; for the first time a
spectral fit is performed simultaneously involving neutrino
signal from three different nuclear reactions under the Sun,
namely, from pp, pep and beryllium neutrinos, in a wide
energy region from 180 keV up to 3 MeV. In earlier analy-
sis the fitting procedure was applied in narrow energy win-
dows selected individually for each of the reactions under
consideration. Using the new approach, the precision of
neutrino fluxes measurement will improve by a factor of 2.

A dedicated analysis is performed for the high-ener-
gy part of the spectrum, with 1.65 and 3 MeV thresholds,
to better extract the boron solar neutrinos and to check
the behavior of the electron neutrino survival probability
curve for boron neutrinos at lower energies. The expected
precision of the boron neutrino flux measurement is 10%
for the data collected in the last 10 years. The preliminary
results show that the electron neutrino survival probability
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in the transition region of the MSW/LMA scenario is in
agreement with the model and does not support the indica-
tions of the “turn-down” of the survival probability curve
coming from SuperKamiokande experiment.

The Borexino data on solar neutrino fluxes have bet-
ter, but with weak statistical significance, agreement with
high-metallicity (high-Z) variant of the Standard Solar
Model. Therefore, at present the problem of the chemical
composition of the Sun (or its metallicity problem) still
does not have unique solution. In the near future the col-
laboration is planning to measure (or constrain) neutrino
flux from the carbon—nitrogen cycle (CNO cycle) in the
Sun. The measurement of the flux with moderate preci-
sion is believed to be a clue to the solution of the Sun
chemical composition problem, as the predictions of the
CNO-neutrino flux significantly differs for solar models

Puc. 2. IloaroroBka K M3MEPEHUIO TTOTOKOB
HeiTprHO 13 CNO-IUKIA: TePMOHU3OIIAIHA
nerekropa Borexino nocturaet ypoBHs 14 M.
B HacTosmee Bpems TepMOHM3OISANUS yCTa-
HOBKH 3aBEPILECHA MTOTHOCTHIO

Fig. 2. Toward the CNO-neutrino flux mea-
surement: thermoinsulation of the Borexino
detector is at the 14 m level. At present, the
thermoinsulation is completed

with different metallicities, of up to 30-40%. Earlier, in
view of this measurement, the thermal insulation of the
Borexino detector was undertaken (see Fig.2) with a pur-
pose of stopping the transfer of the residual 2!°Bi into the
central core of the detector due to the convection move-
ment, allowing the separation of the fraction of 2!°Bi rate
in secular equilibrium with its parent >!°Po. Irregularities
of the 2!1°Po counting rate changes, observed during both
campaigns of the data taking, do not allow extraction of its
support level due to the presence of the parent 2!°Bi. The
bounding of the >!°Bi rate is an essential part of the CNO-
neutrino analysis, as the spectral shape of 2!°Bi f-decay
is very similar to those expected from the recoil electrons
for CNO neutrino. At present, we observe the stabilization
of the 2!°Po count, this gives us a hope for a positive result
of the CNO-neutrino flux measurement.
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10 met. IlpenBapuTenbHBIA aHATN3 TTOKAa3bIBAaeT, YTO Be-
POSITHOCTh BBDKMBAHMS DJICKTPOHHBIX HEHTPHHO B TIe-
pexomnoit obmactu MSW/LMA cornacyercss ¢ MOIENbIO
1 HE TOATBEP)KIAET MMEIOIINECs B JAHHBIX JETEKTOpa
SuperKamiokande yxa3anus Ha yMCHBIICHHE BEpPOSTHO-
CTH BBDKMBAHUS B [IEPEXOIHOM 00nacTy.

Jlannble Borexino mo COJHEYHBIM HEWTPUHO MMEIOT
Jydllee, HO CTaTUCTUYECKH CIa00 3HAYMMOE COINIACHE C
BapuanToM CrangapTHoil Mozenu CoHIIa ¢ BEICOKOI Me-
TAIMYHOCTHI0. TakuM oOpa3om, npobiieMa XUMHYECKOTO
cocraBa CoiHua (WM COJHEYHOHW METAJUIMYHOCTH) Ha
CEerojiHsl HE MMEET OJHO3HAYHOrO pelieHus. B Onmxaii-
MIMX IJIaHaX KoJUlabopamuu ocTaercsi n3MepeHue (Hiu
OTpaHUYEHHUE) MOTOKa HEWTPUHO M3 YIIEPOJHO-a30THO-
ro mukia (CNO-nukna) B Conune. M3MepeHue AaHHOTO
MOTOKA C YMEPEHHOW TOYHOCTBIO CUMTACTCS KIIOUOM K
PENICHUIO TTPOOIEMbI XUMHUUYECKOTO cocTaBa CoIHIIA, Tak
KaK JUIsl COJTHEYHBIX MOJEJIEH ¢ pa3HON METaNINYHOCTHIO
npenckazanus motoka CNO-HEHTPHHO CyIIeCTBEHHO paz-
mmyatotest, gocturas 30—40%. Panee ¢ menpio ocymiect-
BJICHUS JAHHOTO M3MEPEHUs! ObUIa MPOM3BEJCHA TEPMO-
M30JBIIHUS IETEKTOpa JUIsl TPEOTBPAIICHNST 00pa3oBaHuUs
KOHBEKTHBHBIX I0TOKOB, MepeHocsmux m3bsrrox 2 °Po co
CTEHOK BO BHYTPEHHHI 00beM CHMHTHILIATOpA (pHC.2).
HeperynspHocTr M3MEHEHHsI cueTa COOBITHI 210po, pa-

Next year we are planning to perform combined anal-
ysis of the first and the second phases of the experiment
in order to improve the accuracy of measurement of the
pp-neutrino flux from the Sun. This will improve the pre-
cision of the electron neutrino survival probability mea-
surement in the vacuum regime of oscillations, taking into
account the prediction that the pp-neutrino flux in the Sun
is the most precise one due to the fact that it is defined by
the luminosity of the Sun.

In the first half of the year 2018 the measurements
with an artificial antineutrino source '**Ce are planned
within the framework of the SOX project, aiming at the
search of the actively discussed sterile neutrinos. If sterile
neutrinos do exist they will be detected in the experiment
by observing a specific oscillation pattern with periodical
changes of events density depending on the mixing param-
eters.

AT THE LABORATORIES OF JINR

EI

OmromaBIIecs Ha TPOTSDKEHWHM O0eWX KaMIaHWi Ha-
0opa MaHHBIX, HE TO3BOJAIOT BBIACTHTH YPOBEHB €0
TOJUTEP’KKH 33 CYET MPHCYTCTBHS pOIMTENbekoro 2 Bi.
OrpaHHYeHHs HA CKOPOCTh cueta ' 'Bi HEOBXOMMMBI I
CIIeKTPAIbHOTO aHAIH3a, TAK Kak popma f-criekrpa > *Bi
MPaKTHYECKH HEOTINYHMa OT CIIEKTPAJIbHOM (OpPMBI CHT-
Haza, oxxugaemoro o CNO-ueiitpuHo. B HacTosiee Bpe-
Ms Habmromaercs crabuimsanus pacmaga 2 °Po, uto mo-
3BOJISIET HAJESIThCS HA MO3UTHBHBIN pe3yabTaT KaMIaHUU
o u3MepeHuto noroka CNO-HeHTpHHO.

B Omwkaiiiiee Bpemsl IUIAHUPYETCS IPOBEICHHE
KOMOWHUPOBAHHOTO aHaM3a TMEepBOM W BTOPOH (a3 3Kc-
MIEPUMEHTA C [EIbI0 JATBHEUIIETO YIyIIICHHS TOYHOCTH
M3MEpPEHHs MOTOKA pp-HEUTPUHO. DTO TMO3BOJHT YIIyd-
IIATH TOYHOCTH OTIPEICIICHUS] BEPOSTHOCTH BBIKHBAHUS
SIIEKTPOHHBIX HEUTPHHO B BAaKKYYMHOM PEKHUME OCIIHII-
JSIWNA, TaK KaK TpeackazaHus 3Toro moroka Ha CoiHie
OTIPENIENIAIOTCSL €r0 CBETHUMOCTBIO U SIBIAIOTCS Hambolee
TOYHBIMH.

B mepsoii nonosune 2018 1. komwtaboparys IIaHu-
pyeT HauaTh M3MEPEHHsI C MCKYCCTBEHHBIM HCTOYHHKOM
AHTUHEHTPUHO HA OCHOBE 14Ce B pamkax npoekra SOX
C LIEJBIO TIOMCKA aKTUBHO OOCYXJIAIOIINXCS CTEPUITBHBIX
Heifrpuno. Ecnu crepunbHble HEUTPUHO CYIIECTBYIOT, TO
OHU JI0JDKHBI ITPOSIBUTH CE0sl B 3TOM DKCIIEPUMEHTE, MPH-
BOJISl K YMEHBIIICHHIO TIOJIHOTO CUeTa COOBITUH 1 co3/1aBast
XapaKkTepHYIO OCHIWIINUOHHYIO KapTUHY B BUJE TEPHO-
JTUYECKUX W3MEHEHHUI IUIOTHOCTH PETUCTPUPYEMBIX CO-
OBITHIA, 3aBUCSIIYIO OT TAPaMETPOB CMEIINBAHMUS.
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A. I. [lonounos, I1. B. 3penos, B. B. Kopenvxos, H. A. Kymoeckuii,
B. B. Muywin, /1. B. Iloozaiunwit, O. H. Cmpenvyoasa,

T. A. Cmpuoic, B. B. Tpoghumoe

MHOropyHKIMOHAIbHbIN
HHPOPMAIMOHHO-BBIYUCIUTEIbHBIN KOMILICKC
B JlaGoparopuu nHGOpPMAIMOHHBIX TEXHOJIOT MM

MHOropyHKIIHOHANBHBIA  WH(POPMALIHOHHO-BBIYHUC-
nmutensHbIi Kommieke (MYBK) ynoBnerBopsieT ciemyro-
UM TpeOOBaHMSAM, TPEIBSBISIEMBIM K COBPEMEHHOMY
BBICOKOITPOM3BOIUTEIEHOMY Hay4YHOMY BBIYHCIHTEIHHO-
MY KOMILIEKCY:

— MHOTO(YHKIIMOHAILHOCTb,

— BBICOKAsI IPOU3BOUTEILHOCTD,

— pas3BUTas CUCTEMa XPaHCHHMS JIaHHBIX,

— BBICOKAasA HaACKHOCTb U NIOCTYIIHOCTD,

— uH(pOpPMAIHOHHAs 0€30MACHOCTH,

— MacmTabupyeMocTb,

— pasBUTas OpOrpaMMHasi cpefa Ui Pa3IUYHBIX
IpYIII MOJIB30BaTENeH,

— BBICOKOCKOPOCTHBIE TEJIEKOMMYHUKAIIUU U COBpPE-
MEHHas JIOKAJIbHAsI CeTeBast HHPPaACTPyKTypa.

Buemnnit kanan OMSAN nmocTtpoeH Mo TEXHOIOTHH
DWDM (Dense Wave Division Multiplexing — crek-
TPpaJIbHOTO MYJIbTUIUICKCUPOBAHHUA 110 JIMHE BOJ'IHBI)
W WCTIONB3yeT 1IBe JIAMOIBI (IBe JacToThl) mo 10 I'out/c
Kaxnas. s mocTpoeHMs KaHana HCIONB3YeTCs ONTH-
yeckoe obopynosanue Nortel: Tepmunan Nortel Optical
Multiservice Edge (OME) 6500, ycuwinTens U MYJIbTH-
iexcop Nortel Common Photonic Layer (CPL).

K Bremrnel pactipenenernoii cetn OUSN otHOCATCS:
BHemHsAs HanoxkeHHas cetb LHCOPN (OUAN-LIEPH),
npoxoasmas uepe3 MI'TC-9 B Mockse, bynanemre u

A. G. Dolbilov, P.V. Zrelov, V. V. Korenkov, N. A. Kutovsky,
V. V. Mitsyn, D. V. Podgainy, O. . Streltsova,

T A. Strizh, V. V. Trofimov

Multifunctional Information and Computing
Complex of the Laboratory of
Information Technologies

The JINR Multifunctional Information and Computing
Complex (MICC) satisfies the following requirements
for the modern high-performance scientific computing
facility:

— versatility,

— high performance,

— developed data storage system,

— high-level reliability and availability,

— information security,

— scalability,

— developed software environment for different user
groups,

— high-speed telecommunications and a modern
network infrastructure.

External JINR channel is built on DWDM tech-
nology (Dense Wave Division Multiplexing — WDM
wavelength) and uses two lambdas (two frequencies) of
10 Gbps each. For the construction of the channel, optical
equipment of Nortel is used: Nortel Optical Multiservice
Edge terminal (OME) 6500, an amplifier and a multiplexer
Nortel Common Photonic Layer (CPL).
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Awmctepname, st csa3u neHTpoB Tier-0 (LIEPH) u Tier-1
(OMSAN) n Buemnss HanoxeHHas cetb LHCONE, mpo-
XOIAIIas TaKUM JK€ MapIIpyTOM, IpeIHa3HAueHHAS IS
nenTpa Tier-2 OV, mpsiMble KaHAMBI TS CBSI3U 110 TEX-
vomormu RU-VRF ¢ kommabopanmeil Hay9HBIX IIEHTPOB
RUHEP (Tarumna, HUWI] «KypuaroBckuii HHCTHUTYTY,
[IpoTBHHO), a Takxke ¢ ceTamu Runnet, RASnet.

B macrosimee Bpemsi OCHOBHAs ONTHYECKas TpPaHC-
TTOPTHASE MAarUCTPallb JIOKAJTFHON BBIYACIATEIEHOW CETH
OUAU pabotaet Ha ckopoctu 10 ['6ut/c.

YcTaHOBNICHBI CHCTEMHBIE CeTeBbIe cepBHCH: DNS,
DHCP, SMTP, SNMP, peructpaiiusi moiap30BaTelc, aB-
TOpHU3aIHsi YCTPOWUCTB, ayTCHTH(HUKAIIUS TOTb30BaTEICH,
KOMMYTaITis, MapIIpyTH3AIHs, 0€301IacHOCT, CBS3b B pe-
xkume BuneokoHpepenimn, VoIP, IPDB (Internet Protocol
Data Base), WebMail u gp.

Hentp Tier-1 CMS B OUSIN cocTouT U3 CIeIyrOINX
[JIABHBIX CUCTEM.

1. Cucrema O00OpabOTKM [AHHBIX MOAJEPKUBACT
248 64-pazpsgHbiX 12- m 20-saepHBIX pabouux y3JI0B
(WNs), uaro B 00mieii ciokHOCTH cocTaBisieT 4160 smep.
3amanus OOCITY)KMBAIOTCS B MAKCTHOM pexume. [l
MTOJICP’)KKA CHUCTEMBI MMAaKETHOH OOpaOOTKH YCTaHOBJICH
CICIIHATBHEIA CepBEp C CHCTEMOH pacIpeieeHus pecyp-
COB KJIacTepa U IUIAHHPOBIIIKOM.
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2. Cuctema XpaHEHUS TaHHBIX 0OCITY)KUBAETCS C I10-
Motrsio mporpaMmuoro obecnedenness dCache. Ogna u3
ycranoBok dCache paboTaeT TONBKO C IHCKOBBIMH Cep-
BEpaMHM M HCIIONB3YETCs ISl ONEPaTUBHOTO XPaHEHHS
JAHHBIX C OBICTPBIM JOCTYNIOM K HMM. BTOpast yctaHOB-
ka dCache oOciykuBaeT crieriuaibHbIe TUCKOBBIE CepBe-
PBI 1 JIEHTOYHOTO podoTa. J[MCKOBBIE CEPBEPHI SIBISIFOTCS
OydepHoit 30HOI U1 0OMEHa ¢ JICHTaMH, TOT/Ia KaK JIeH-
TOYHBIH POOOT MpeaHa3Ha4YeH Ul JUINTEIBHOTO, IPaKTH-
YEeCKH BEYHOTO0, XpaHeHus NaHHbIX CMS. B o6mieit ciox-
HOCTH 2 YCTaHOBKHU UMEIOT ceiiuac 6,4 [16aiT a¢pdexrus-
HOTO JFICKOBOTO IPOCTPAHCTBA, a JICHTOYHKIH podoT IBM
TS3500 umeet 9 I16aifT ans XpaneHus naHHBIX. [ moz-
JIEP>KKM XpaHEHUsI ¥ IOCTYTIA K JAHHBIM OBLIO YCTaHOBIIE-
HO 8 pm3myeckux u 14 BUPTYaNbHBIX MAIIIHH.

3. Cuctema TOANEPKKN CEPBHUCOB 00ECHEUNBACT
(DYHKIIMOHNPOBAHUE BEIYUCINTEIHHOTO CEPBHCA, CEPBUCA
XpaHEHUs! TaHHBIX, TPUA-CEPBHCOB, CEPBHCA HEPECHUTKI
naaubiX (FTS File Transfer System), cuctems! ynpasie-
HUS pacrpeneieHHsIMu BerauciacHusMu (Portable Batch
System (PBS)), mndopmammonsoro cepsuca (MOHHTO-
PHMHT CEpBHCOB, CEPBEPOB XpaHEHMs, IIepeadyn JaHHbIX,
nHdopmarmonnsie caiter). ['pua-cepsuc VOBOX mpen-
Ha3HaueH JUIsl MepeHoca MaHHBIX MEXIY TpHI-caiTamu
CMS nocpenctBom FTS; Takxe ckoHQHUTYpHPOBaH U HC-

External overlay network LHCOPN (JINR-CERN)
goes through MGTS-9 in Moscow, Budapest, and
Amsterdam network nodes to link Tier-0 (CERN) centre
with Tier-1 centre (JINR), meanwhile, external overlay
network LHCONE, passing the same route, is intended
for system Tier-2 of JINR; direct channels by technology
RU-VRF (virtual routing forwarding) with collaboration
of RUHEP research centres: Gatchina, KI, Protvino; the
networks Runnet, RASnet.

The optical backbone of the local JINR network
(backbone) currently operates at a speed of 10 Gbps.

There is a system of network services: DNS, DHCP,
SMTP, SNMP, user registration, authorization of devices,
user authentication, switching, routing, security, video-
conferencing communications, VoIP, IPDB (Internet
Protocol Data Base), WebMail, etc.

Tier-1 CMS at JINR consists of the following main
elements:

1. The data processing system supports 248 64-bit
12- and 20-core work nodes (WNs), which in total gives
4160 cores. Jobs are serviced in a batch mode. To support
the batch system, a special server was installed with a sys-
tem to allocate the resources of the cluster and a scheduler.
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2. Storage systems have been installed in dCache
software. One of the dCache installations is only used with
disk servers for operational data storage with fast access to
them. The second dCache unit includes disk servers and a
tape robot. The disks serve as a buffer zone for exchange
with tapes, while the tape robot is intended for a long-time,
practically eternal, storage of data from the LHC. Totally,
two installations have now 6.4 PB of effective disk space,
and the tape robot has a data storage capacity of 9 PB.
To support the storage and access to data, 8 physical and
14 virtual machines have been installed.

3. The system to support services ensures the oper-
ation of the computing service, storage service, grid ser-
vices, data transfer service (File Transfer System, FTS),
management system for distributed computing (Portable
Batch System, PBS), information service (monitoring of
services, storage servers, data transfer, information sites).
Grid service VOBOX is designed for transferring data
between the CMS grid sites by means of FTS; the proxy
server SQUID required for work with specialized CMS
databases (conditions DB) is also configured and used.
The FTS service is used to reliably transfer files between
large data stores, primarily, between the centres of Tier-0
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moab3yeTcs mpokcu-cepsep SQUID, xoTopsrif HeoOxoaum
pHu paboTe CO CIEUATU3NPOBAHHBIMUA 0a3aMU JaHHBIX
CMS (conditions DB). Cepsuc FTS wucmoms3yercst mist
HAJEKHON TMepechUTkn (HaifiioB MeXTy KPYIHBIMH Xpa-
HUJIUIAMH JIaHHBIX, B TIEPBYIO OYEpEb MEXKAY LICHTPAMHU
yposus Tier-0 u Tier-1. Kpome toro, cepsuc FTS obecrme-
YMBACT KOHTPOJIb 1 MOHUTOPHHT IIE€PEad, pacipeesicHue
pecypcoB caiiTa MeXIy pa3IUYHBIMH OpPTaHU3aLlUSIMH,
yTIpaBJIeHUE 3aPOCAMH MOJIb30BaTEICH.

Wnterpansabpiii komnonent Tier-2/IIUBK B Hacto-
Amiee BpeMsi O00ECIeunBaeT BBIYUCIUTEIBEHBIMA MOII-
HOCTSIMM M CHCTEMaMM XPaHEHHUs U JOCTyNa K JaHHBIM
OONBITMHCTBO TONB30BaTeIed W TPYI IOIH30BaTENeH
OUAN u BuptyansHble oprannzamun (BO). Ha xmactepe
OTKPBITBI OYEPEAN BBITOTHEHUS 3aad I YeThIPeX KO-
naboparit LHC un Heckompkux BO apyrux ¢usmuecknx
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sKkcriepuMeHToB B Poccum m 3a pyGeskom. KommoneHT
Tier-2 BKIIIOYAET CIISTYIONINE AIEMEHTEI.

1. BeUHCIUTENBHBIN KiIacTep, OOMmMA IS BCEX
ronp3oBateneil u komrabopanuit LHC. Yacte kiacrepa
HCTIONB3YETCs JUIsl TPAJUINOHHBIX NapaIeIbHbBIX BBIUHC-
JICHUH, 3Ta e J4acTb BMECTE CO BCEMH OCTAJIbHBIMH BBbI-
YHCIUTEIBHBIMU PECYpCaMH KJIacTepa OOBIYHO UCTIONB3Y-
eTcs JUTA TIOCJIeI0BaTeNbHBIX 331ad. B HacTosee Bpems
KJIacTep COCTOUT m3 279 ¢msmuecknx MamuH, 20 U3 Ko-
TOPBIX COEIMHEHBI BBICOKOCKOPOCTHOH ceThio Infiniband
JUtst OOMeHa COOOIEHNUSIMH BHYTPH TapaJUIENIbHBIX 3a/1a4.
KonmuecTBo mpomeccopHsix saep paBHo 3640. Kmactep
oOCITy’)KMBaeT 3aJaddl B peXUME MaKeTHOW 00paboTKH.
Jts mofiepKKM CHCTEMBI TAaKeTHOW 00pabOTKH yCTaHOB-
JIEH ClIeMaJIbHBIN CEpBEP ¢ CUCTEMOM pacnpeneneHus pe-
CypPCOB KJIacTepa U IUIAHMPOBIINKOM 3371ad.

§
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and Tier-1 levels. Additionally, the service FTS provides
control and monitoring of transmission, distribution of the
site resources among different organizations, as well as
user requests management.

The Central Information and Computing Complex
(CICC) and the Tier-2 centre of JINR currently provide
computing as well as storage and data access systems for
most users and user groups of JINR and virtual organiza-
tions (VO). On the JINR CICC job queues were opened
for four LHC collaborations and several VO collabora-
tions of other physical experiments in Russia and abroad.
The CICC/Tier-2 comprises:

1. The computing cluster shared by all users and col-
laborations. Part of the cluster is used for traditional paral-
lel computing. This part, together with all other computing
resources of the cluster, is typically used for sequential
tasks. At present, the cluster consists of 279 physical ma-
chines, 20 of which are interconnected by a high-speed

MHoro(yHKINOHAIBHBIH
HH()OPMAIIHOHHO-
BBIYUCITUTEIIBHBIN
kxomriexke OV

The JINR Multifunctional
Information and Computing
Complex

Infiniband network for message exchange inside the par-
allel tasks. The number of processor cores (slots to per-
form tasks) is equal to 3640. The cluster serves the tasks
in a batch mode. To support the batch processing system, a
special server with a system of the cluster resource alloca-
tion and a scheduler has been installed.

2. The storage systems installed in two versions of
software: two dCache installations, two installations of
XRootD. One of the dCache installations is used by VO
CMS and ATLAS. The second dCache installation is used
by users and user groups of JINR, including the NICA
experiment (MPD). This facility also stores data of some
third-party experiments (BIOMED, BES, FUSION). The
first installation XRootD is used for ALICE. The second
XRootD is used within the project FAIR by collaboration
PANDA. In total, the systems of storage and data access
utilize 29 disk servers with a total capacity of usable (ac-
cessible to users) disk space of 1909.8 TB. The storage
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2. CucreMbl XpaHEHHUS IAHHBIX, yCTAHOBICHHBIC B
JBYX BapuHaHTaX MPOTPAMMHOTO HCIOJHEHUS: IBE yCTa-
voBkH dCache, nBe ycranoBku XRootD. Onmna u3 ycra-
HOoBOK dCache wmcmoms3yercst CMS u ATLAS. Bropas
ycranoBka dCache wucmonp3yercss MOMB30BATESAMH U
rpymmamu nois3osateneit OUSAN, B Tom dncie u 1uis K-
nepumenTa NICA (MPD), taxke Ha 3Tol yCTaHOBKE Xpa-
HATCS JaHHbIE HECKOIBKHX CTOPOHHMX AKCIEPUMEHTOB
(BIOMED, BES, FUSION). Ogna ycranoBka XRootD
ncnone3yercs ALICE, Bropas — B mpoekte FAIR xomma-
6opanueit PANDA. O6seM cucTeM XpaHEHHUS W AOCTyIa
K naHHBIM cocTaBmsieT 1909,8 Toaiit. CucteMbl XpaHEHUS
oOcyxuBaroT 19 cepBepoB, OpraHU3yIOMNX pacipeesie-
HHUE JaHHBIX, aBTOPHU3ALUIO JOCTYyTa K JaHHBIM M HPOTO-
KOJIbI pabOTHI C ITaHHBIMHU.

3. CepBepsl momnepxku Tpua-okpyxenns WLCG
g pasmnaabix BO. Yacte cepBucoB WLCG ycraHOB-
JIeHBl Ha (PU3NYECKUX MAIIWHAX, YacTh — Ha BUPTyallb-
HeIX. CepBucel WLCG ocHameHsl mpoTrpaMMHBIM 00e-
cnedenneM EMI-3 mis coBMECTHMOCTH € TIPOTpaMMHOI
cpenoit rpun B WLCG. B HacTositiee BpeMst yCTaHOBICHO
23 cepsuca WLCG. CepBucsl oOecrednBaioT BCIO HH-
(hpacTpyKTypy yaaqeHHOH paboThI ¢ TPHI: aBTOPU3AIIIO
nonp3oBareneii 1 BO; 3amyck 3amay U3 yHaJeHHBIX Cep-
BrucoB BO; undopmarmonnyio cucremy WLCG; pazmud-
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HBIE AJITOPUTMBI YAJIEHHOTO TECTUPOBAHHS U MPOBEPKH
cpezibl 00CITy>)KUBaHUSI Ha JIOKAIBHBIX pecypcax. MmeroTcs
MTh YCTaHOBOK TMoOJB30BaTenbckoro uHTEpdeiica (Ul)
JUIsl 3aIlycKa 3a/ad B pacmlpeieNieHHyIo rpua-cpeny. Bee
MEPEUYNCIIEHHBIE CEPBUCHI BMECTE C BBIUYHCIMTEIBHBIM
KJIACTEPOM M CHCTEMaMHU XpPaHEHHs U JOCTyNa K JaHHBIM
oOpasytor rpun-caiit 2-ro yposHs (Tier-2) rmobampHOI
nHppacTpykrypsl WLCG, KOTOpBINA JOCTYIICH TS KOJUIa-
6opammii ALICE, ATLAS, CMS u LHCb.

OCHOBHBIMH TIENIIMH  O0JIagHON HH(PaCTPYKTYPHI
OUSN saBnsAOTCS: MCHOJIB30BaHUE OONAYHBIX BBIYMCIIE-
HUH U1 BRIOTHEHUS 00s3arensetB OSSN B pa3nmuaHbIx
HayYHO-NCCIIEJIOBATENLCKUX MTPOEKTAX, CBA3AHHBIX C MPH-
MEHEHHEM COBPEMEHHBIX MOAXOJ0B B 00JACTH MOCTpOE-
HUSI M 9KCTITyaTalluy Pacipe/IeICHHBIX HH()OPMAIIMOHHBIX
U BBIYUCIHMTEIBHBIX CHUCTEM; OOy4eHHE COTPYAHUKOB W3
opranm3anuii crpan-ydactaur; OMSN B obmactu oGmay-
HBIX TEXHOJIOTHI; CO3Z[aHUE B 3THX OPraHU3alusAX oOsad-
HBIX MHQPACTPYKTYp C MX MOCIEAYIOUeH HWHTEeTpanneit
B obmako OUAN n/mnm B m106ambHYIO pacpeaeTIeHHYIO
MH()OPMAIIMOHHO-BEIYHCIUTENBHYIO HHPPACTPYKTYPY.

Ob6maunas nadpacTpykrypa OUAN dyHKIIMOHNpPYET
Ha ocHOBe mporpamMHoro obecreuenus OpenNebula, a
obmaunsre pecypcsl OMSM uemonb3yoTest B TpeX OCHOB-
HBIX HalpaBJICHUSAX: 00pa3oBaHUE, HAYYHBIE HCCIIEIOBA-

systems serve 19 servers organizing data distribution, au-
thorization of access to data and data operation protocols.

3. Servers supporting the WLCG grid environment
for various VO. Part of the WLCG services were installed
on physical machines, some on virtual ones. The WLCG
services are installed with EMI-3 software for compati-
bility with the grid software environment in the WLCG.
Twenty-three WLCG services have currently been in-
stalled. The services provide the entire infrastructure of
remote work with grid: authorization of users and VO; job
runs from remote services; WLCG information system;
various algorithms for remote testing and verification of
the service environment on local resources. There are five
installations of the user interface (UI) to run jobs into a
distributed grid environment. All of these services, togeth-
er with the computing cluster and the systems of storage
and data access, form a grid site of the 2nd level (Tier-2) of
the global WLCG infrastructure which is available for the
collaborations ALICE, ATLAS, CMS and LHCb.

The main aims of the cloud infrastructure of JINR
are: the use of cloud computing for the implementation of
JINR’s obligations in various research projects related to
the application of the present-day approaches in the field
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of construction and exploitation of the distributed infor-
mation and computing systems; training of the employees
from the JINR Member-State organizations in the field of
cloud technologies; the creation in these organizations of
the cloud infrastructures with their subsequent integration
into the JINR cloud and/or global distributed informa-
tion-computational infrastructure.

The cloud infrastructure of JINR operates on the basis
of the OpenNebula software. At present the JINR cloud
resources are used in three main areas: for education, re-
search, and test tasks in various projects; to accommodate
services with high availability and reliability; as comput-
ing resources and as an extension of the computational ca-
pabilities of grid infrastructures.

Below is a list of some services and polygons that are
currently deployed in the JINR cloud:

— polygon PanDA (for PanDA product development
and its use for solving tasks of the experiments ATLAS
and COMPASS);

— polygon on the basis of the DIRAC middleware
(is used for development of means for monitoring the dis-
tributed computing infrastructure of the experiment BES-
IIT and one of its computing resources);
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HUS ¥ TECTOBBIC 3a[IaHUS B PA3ITUYHBIX MPOEKTAX; pa3Me-
IICHNE CEPBUCOB C BEICOKUM YPOBHEM JIOCTYITHOCTH U Ha-
JISKHOCTH; B KaUeCTBE BBIYMCIUTEIBHBIX PECYPCOB M KaKk
pacuiMpeHue BBIYUCIUTENBHBIX MOIIHOCTEH B T'pUA-WH-
(bpacTpykTypax.

Hmke mpuBonuTCs IepeueHbh HEKOTOPBIX CEPBUCOB H
TTOJIUTOHOB, KOTOpPBIE B HACTOSIIEE BPeMs Pa3BEPHYTHI B
obmaxe OMSU:

— mnonurod PanDA nnsi pa3BuTusi nNporpamMMHOTO
obecrieuenuss PanDA u ero ucrnosibp30BaHusI IS PEIICHUS
3amay sxcnepumenToB ATLAS 1 COMPASS;

— TIOJIMTOH Ha OCHOBE MPOMEKYTOYHOTO TIPOTPaMM-
HOTO o0ecrieyeHust Al pa3padOTKH CPEeACTB MOHUTOPHH-
ra pacnpeelieHHOW BBIYUCIUTEIBHOW MH(PACTPYKTYPBHI
skcriepumenTa BES-III, KoTOpbIii MOYKET HCIOIB30BATHCS
KaK OJIMH U3 €€ BBIYHUCIHTEIBHBIX PECYPCOB;

— Ha0Op KOHTEHHEPOB ISl YYACTHUKOB DKCIICPH-
MeHTa NOVA 17151 BBITIOJTHEHUS 3a/1ad MOJCIMPOBAHUS U
aHanm3a;

— TIOJMTOH JUIs pa3pabOTKU MPOMEKYTOYHOTO IMPO-
TPaMMHOTO 00eCIIeUeHs, CO31aBaeMOTO IS ITOCTPOCHHUS
BBIYHMCINTENBHOM HHPpacTpyKTypsl poekta NICA;

— GitLab — nokabHBIH CEpBUC 151 TOIB30BATEINCH
01555155
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— TIONWTOH Ha 0a3ze MPOTPaMMHOTO 0OecHeUeHHS
Hadoop;

— Habop BupTyaneHeIXx MammH VM/CT mis co®-
CTBEHHBIX HY>/I II0JIb30BaTENEH;

— KOHTEWHEPHI JUIS OIICHKH CYIIECTBYIONINX CHCTEM
MOHHUTOPHHTA U pa3pabOTKN HA MX OCHOBE CHCTEMBI MO-
HUTOpHHTA cepBUCOB Juist Tier-1;

— wucneitatensHbll crena EOS s uccnenoBanus
reTeporeHHoi KnoepuH(ppacTpyKTyphl U pa3padOTKH IIpo-
ToTHIa (QeaepaTUBHON BBIYUCIUTEIbHON UH(PACTPYKTY-
pBI, cO3/1aBa€MOH Ha OCHOBE OOBEJMHEHMS BBICOKOIPO-
W3BOJUTEIILHBIX BBIYMCICHUH, 00Ja4HBIX BBHIYUCICHUH U
CYNEPKOMITBIOTEPHBIX BBIYMCICHUN JUIsi XpaHEeHUs!, oOpa-
00TKH 1 aHamu3a O0obIIKX HaHHbIX (Big Data);

— aBTOHOMHAs peayin3aliys IPOrpaMMHOM riatTdop-
MBI Spark 71 MalTMHHOTO 00YYEHHUS M aHAIN3a OONBIINX
nmaaHbIX (Big Data).

B macrosmee Bpems c obmakom OUAN  wun-
TerpupoBaHel  obmaka Mucturyra ¢msukm  HAH
Azepbaiimkana (baxy); UuctuTyTa Teopermdeckon ¢u-
suxu uM. H. H. Boromo6osa HAH VYkpawnnsr (Kues); POY
uM. I. B. ITnexanosa (MockBa).

BbrunciauTeNnbHbI  KOMIIOHEHT T'eTE€POTEHHOTO BbI-
yuenutenbHoro kinacrepa HybriLIT cocrout u3 10 y3mos
¢ rpaduueckumu yckopuremsimu NVIDIA Tesla K20X,

— a set of containers for users participating in the
experiment NOvA (simulation and analysis);

— polygon for the study and evaluation of the mid-
dleware to build a computing infrastructure of NICA;

— GitLab — local GitLab service installation for all
JINR users;

— polygon on the basis of Hadoop software;

— set VM/CT of users for their own needs;

— containers for the assessment of existing monitor-
ing systems and development on their basis of a monitor-
ing system of the JINR Tier-1;

— EOS testbed for research on heterogeneous cy-
ber-infrastructures, computing federation prototype cre-
ation and development based on high-performance com-
puting, cloud computing and supercomputing for Big Data
storage, processing and analysis;

— astandalone Spark instance for Machine Learning
and Big Data analysis.

At present, the clouds of the following partner orga-
nizations from JINR Member States are integrated with
the JINR cloud: the Institute of Physics of Azerbaijan
NAS (Baku, Azerbaijan); the Bogolyubov Institute
for Theoretical Physics of the NAS of Ukraine (Kiev,
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Ukraine); the Plekhanov Russian University of Economics
(Moscow, Russia).

At the moment, the HybriLIT heterogeneous cluster, a
computing component of JINR MICC, contains 10 nodes
with NVIDIA Tesla K80 graphical processors, NVIDIA
Tesla K40 accelerators, Intel Xeon Phi7120P coproces-
sors and two types of computing accelerators NVIDIA
Tesla K20x and Intel Xeon Phi 5110P. All the nodes have
two multi-core processors Intel Xeon. Overall, the cluster
contains 252 CPU cores, 77184 GPU cores, and 182 PHI-
cores; it has 2.5 TB RAM and 57.6 TB HDD, and its total
capacity is 140 Tflops for operations with single precision
and 50 TFlops for double precision.

A virtual desktop system has been installed to support
a user work with applied packages — 48 virtual machines
with Linux Centos 7.4 operation system with a personal
access to the desktop to provide work with such graphical
applications as Maple, MatLLAB, Mathematica, etc.

The cluster resources are used for calculations in the
field of quantum chromodynamics, quantum mechan-
ics and molecular dynamics, and software PandaRoot,
MpdRoot installed on the cluster allows one to perform
calculations in high energy physics.




B JIABOPATOPUAX MHCTUTYTA

K40, K80, conmpomnieccopamu Intel Xeon Phi 5110P, 7120
u nporeccopamu Intel Xeon E5-2695 V2 u V3. OGmee
xommuectBo simep CUDA — 77184, mporeccopHbIX
smep — 252, snep comporeccopa — 182, obmuit 06pem
mamsata — 2,5 TOaiit, o0mast Mpon3BOIUTEIHHOCTh TIPH
BBIYHCIICHUSIX C OMUHAPHOH TogyHOCTRI0 — 140 Tdmorc, ¢
nBoiiHoi — 50 Tdmorc.

Jlisi monb3oBaTenell  OPraHW30BaHBl BUPTYaJbHbIC
paboune crossl — 48 BuptyanbHbIx Mamua ¢ OC Linux
Centos 7.4 ¢ nepcoHalIbHBIM JIOCTYIIOM K pabodemy CTo-
Ty Jutst paboTh ¢ TpaduyecKnMH IPUIOKEHUSIMH, TAKUMHU
kak Maple, MatLAB, Mathematica u T.11.

Pecypcsl kitactepa UCIOIB3YIOTCS ISl PACUETOB B 00-
JIaCTH KBaHTOBOI XpOMOIMHAMUKH, KBAHTOBOH MEXaHUKH
Y MOJICKYJISIPHOM JMHAMUKH, (PU3UKH BHICOKHX YHEPTHH.

B 2018 r. ¢ 1enp10 MHOTOKPAaTHOTO yBETIHUEHHS BbI-
YUCITUTEIBHON MOIIHOCTH MPEAYCMOTPEHO pa3BUTHE re-
TeporenHoro kinactepa HybriLIT, HeoO6xoaumoro aist kap-
JUHAJIBHOTO YCKOPCHHUA KOMIIJICKCHBIX TEOPETHUCCKUX
WCCIIeIOBaHMA, TpoBOIUMBIX B OSSN,

CylecTBEHHOE HapallMBaHHE BBIYMCIUTEIBHBIX pe-
cypcoB rereporeHroro kiracrepa HybriLIT 3axmogaercs
B yBeNHUYEHHH Tpom3BoauTensHocTH kak CPU-, Tak u
GPU-koMmoHeHTa Kiactepa. MoIepHU3UPOBAHHBINA BBI-
YHCIUTENbHBIA KJIACTEP MO3BOJIUT MPOBOIUTH PECYPCO-

AT THE LABORATORIES OF JINR

eMKHe, MaCCUBHO-TIApaUIeTIbHBIC PACUETHl B PEIICTOIHOMN
KX nyist uccnenoBanusi CBOMCTB aIpOHHON MaTe€pUM MpH
BBICOKON OapHOHHOM IIIOTHOCTH, BBICOKOW TeMIIeparype
U B NPUCYTCTBUM CHJIBHBIX DJICKTPOMArHUTHBIX TIOJIEH,
KaueCTBCHHO IIOBBICUT OIEPATHBHOCTH MOJICIHPOBAHUS
JUHAMUKHA CTOJIKHOBEHMH PEISTUBUCTCKUX TSIKENBIX
MOHOB, a TaK)Ke IO3BOJUT pa3padaTbiBaTh M aJalTHPO-
BaTh IporpamMMHoe obecrieuenne it mpoekra NICA k
HOBBIM BBIYHMCIUTENBHBIM apXUTEKTypaM OT OCHOBHBIX
muaepoB peraka HPC — Intel u NVIDIA, co3naBats npo-
rpaMMHO-anmapaTayio cpeny Ha 6aze HPC u roroButs
IT-crienannucToB 10 BceM HEOOXOJMMbIM HaIlPaBICHHSIM.
Taxast mogepuuzanus knacrepa HybriLIT npubau3ut BbI-
YUCTUTENbHBIC Bo3MokHOCTH OUSAN B 3TO# 00OMacTH mc-
ClIeZI0BaHUN K MUPOBOMY YPOBHIO.

Pacmupenne CPU-koMmoHeHTa Oy/ieT 0CyIeCcTBICHO
Ha 0aze yxke co3maBaemoii B JINT crnenmann3upoBaHHOM
st HPC mmxenepHodt mHGPacTpyKTyphl, KoTopas 0a3u-
pyeTcs Ha TEXHOJIOTHH KOHTAKTHOTO KHIKOCTHOTO OXJIAXK-
JIeHHs, peann3yemMoit poccuiickoit kommanueii 3A0 «PCK
Texnonorum». Pacmpenne GPU-komnoHeHTa kiactepa
TUTAHUPYETCS 3a CYeT MPUOOPETEHHsS] BBIYUCIUTEIBHBIX
CEepBEPOB ITOCIIETHETO TTOKOICHUS C TPaPUISCKUMH YCKO-
puressimu NVIDIA Volta.

In 2018, the development of the heterogeneous clus-
ter HybriLIT will be directed at a multiple increase in the
computing power required for dramatic acceleration of the
complex theoretical research at JINR.

The significant increase in the computing resources
of heterogeneous cluster HybriLIT is due to growing per-
formance of both CPU and GPU components of the clus-
ter. The upgraded computing cluster will allow massively
parallel calculations in lattice QCD for research on the
properties of hadron matter at a high baryon density, high
temperature and in the presence of strong electromagnetic
fields. It will positively increase the efficiency of simula-
tions of the dynamics of relativistic heavy ion collisions
as well as allow one to develop and adapt software for the
mega-project NICA on new computing architectures of the
major HPC market leaders Intel and NVIDIA, to create a
hard- and software environment on the HPC basis and to
prepare IT-specialists in all areas needed. Such a modern-
ization of the HybriLIT cluster will bring the computation-
al capabilities of JINR in this research field to the global
level.
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Extension of the CPU component will be carried
out on the basis of an engineering infrastructure special-
ized for HPC being created at LIT which is based on the
technology of contact liquid cooling, implemented by the
Russian JSC “RSC Technologies”. The extension of the
GPU component of the cluster is planned to be done by
purchasing computing servers of the latest generation with
graphics accelerators NVIDIA Volta.




PUNHAHCOBbLIN KOMUTET

21-22 HosIGpss B [y6He cocTosinocb 3aceaa-
Hue ®uHaHcoBoro komuteta OUAU nop npeacepa-
TenbCTBOM npeactaButensa Pecny6nukn Bonrapum
C.XapusaHoBOM.

DUHaHCOBLIN KOMUTET 3acnyLuan Aokrnag Avpektopa
MHctutyTa B.A.MaTtBeeBa «O nnaHax Hay4YHo-uccrneno-
BaTenbckon aestenbHoctn OVAN Ha 2018 r», npuHan k
CBeAEeHUI0 NHpopMaLNIO ONPEKLMN MO BbINOMHEHWIO Mna-
Ha Hay4YHO-UccrnenoBaTenbCKMX paboT n MeXayHapOL4HOro
COTpyaHMyecTBa B cTaptoBoM rogy CemunetHero nnaHa
pa3sutna OUAN Ha 2017-2023 T, a Takke npenroxe-
HMS O mpuopuTeTax gearensHocTn NHcTuTyTa Ha 2018 .
OTMeTVB BaXHOCTb pa3paboTkyM HOBOro CTpaTernyeckoro
nnaHa OUAWM no gonrocpoyHomy pas3suTuio naboparo-
pui IHcTUTyTa, PMHAHCOBLIN KOMUTET NPOCUN ANPEKLUIO

FINANCE COMMITTEE

OUAN perynsapHo nHdopmupoBaTth 0 xoae paboTbl B AaH-
HOM HanpasIeHUN.

DrHAHCOBLIN KOMUTET MPUHAN K CBEAEHUIO noanuca-
Hune HoBoro CornalueHuns o cotpygHuyecTtse mexay ONAN
n INFN (Utanus), coctosiBlweecsas B Mockse 12 anpe-
ns 2017 r. B npucyTcTBMM npe3unaeHTa WtanbsaHckon
Pecnybnukn C.MatTtapennbl; NpvBETCTBOBan peLUeHne
MpaButenbctBa Poccuiickon ®epepauumn ot 23 aBrycra
2017 r., B cooTBeTCTBUM C kKOTOpbIM OVAW nonyyun npaso
CaMOCTOATENbHO NPUCYXAATb YYEHbIE CTEMEHMN.

Mo poknagy masHoro Oyxrantepa WHcTtuTyTa
C.H.OoueHko «O npoekte Giogxeta OUAN Ha 2018 r,
0 MpoekTe B3HOCOB rocyaapcTts-yneHoB OVAU Ha 2019,
2020, 2021 rr.» duHaHcoBbIV KOMUTET pekomengosan Kl
yTBepanTb 6romxeT OUAN Ha 2018 r. ¢ obLern cymmon ao-
xopoB un pacxogos 207,24 mnH gonnapoe CLUA, a Takke

Jy6Ha, 21-22 Hos10psI.
[Ipe3uauym @uHaHCOBOrO
xomutera OMSN

Dubna, 21-22 November.
Presidium of the JINR
Finance Committee

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

The Finance Committee heard the report “Plans of
research activities for 2018” presented by JINR Director
V.Matveev, took note of the information on the imple-
mentation of the plan of research and international co-
operation in the starting year of the Seven-Year Plan for
the Development of JINR (2017-2023) as well as of the
priorities of JINR activities proposed for 2018. Noting the
importance for JINR to elaborate a new strategic plan for
the long-term development of the JINR Laboratories, the
Finance Committee requested the JINR Directorate to
present regular information on the work in this area.

The Finance Committee took note of the signing of the
new Agreement on cooperation between JINR and INFN,
which took place in Moscow on 12 April 2017 in the pres-
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ence of the President of the Italian Republic, S. Mattarella;
welcomed the decision taken by the Government of the
Russian Federation on 23 August 2017, by which JINR re-
ceived the right to confer academic degrees.

Based on the report “Draft budget of JINR for the year
2018, draft contributions of the Member States for the years
2019, 2020, and 2021” presented by JINR Chief Accountant
S. Dotsenko, the Finance Committee recommended that
the CP approve the JINR budget for the year 2018 with
the total expenditure amounting to US$207.24 million as
well as the scale of contributions, the contributions, and
the payment of contribution arrears of the Member States
for 2018.

The Finance Committee recommended that the CP
determine the provisional volumes of the JINR budget
in income and expenditure for the year 2019 amount-
ing to US$205.68 million, for the year 2020 amounting
to US$208.57 million, for the year 2021 amounting to
US$212.58 million as well as the provisional amounts of




®NHAHCOBbLIN KOMUTET

LiKany B3HOCOB, B3HOCHI M BbINMaTy 3a40/MKEHHOCTU MO
B3HocaM B GrompkeT OUAW rocypapcTs-uneHoB NHcTuTyTa
Ha 2018 .

®duHaHcoBbIn komuTeT pekomengosan KM onpege-
NWTb OPUEHTMPOBOYHLIE pasmepsbl brompketa OUNAN no go-
xodaMm u pacxogaM Ha 2019 r. B cymme 205,68 mnH gonna-
po CLUA, Ha 2020 r. B cymme 208,57 mnH gonnapos CLUA
n Ha 2021 r. B cymme 212,58 mnH gonnapos CLUA, a Takke
OPUEHTUPOBOYHbIE CYyMMbl B3HOCOB TOCYAapCTB-YSIEHOB
OUAN Ha 2019, 2020 1 2021 rT.

®DrHAHCOBBIN KOMUTET PEKOMeHOOoBarn MPOUHAEKCH-
poBaTb OKMaAHYH 1 TapudHyt YacTy 3apaboTHOM nnaThl
YrieHOB MnepcoHana C y4eToM BO3MOXHOCTelN OromxeTa
MHctutyTa Ha 2018 . B cooTBeTCcTBUM C KONneKkTMBHbIM
porosopom OUAN Ha 2017-2020 rr.

Mo poknagy avpekTopa JI®B3 B.[. Kekenvase n Bu-
ue-gupektopa Uuctutyta P.JlegHuukoro «O xope pabot
no peanusaumu npoekta komnrnekca NICA n npegnoxe-
HMAX MO pacxogoBaHUIO LeneBbiX cpeactB Poccuickon
®enepaummn B cooTBeTcTBUM C CormawieHvem mexay
MpasutensctBom Poccuiickon depepaumm v mexgyHa-
POAHON MEXNpaBUTENbCTBEHHOW Hay4YHO-UCCrenoBaTerb-
ckow opraHunsaunen O6beaMHEHHBIM MHCTUTYTOM SiAEPHbIX
UCCNefoBaHWA O CO3d4aHUMU U 3KCMiyaTauumn Kommnrekca
CBEPXMPOBOASALLMX KOMeL Ha BCTPEYUHbIX MyyKax TsbKenbixX
noHoB NICA ot 2 umioHs 2016 r.» PUHAHCOBLIA KOMUTET
pekomeHgoBan KIM npuHsaTb K cBeaeHUto xon paboT no
peanu3auun npoekta komnnekca NICA B cooTBeTCcTBUM C

FINANCE COMMITTEE

CemunetHum nnaHom passutmusa OUNAW Ha 2017-2023 rr.
N CcornalleHneM, COrMacuTbCa C MNpeasiokeHUeM OUpek-
umn npoekta NICA no ncnonb3oBaHuto B 2018 1. uenesbix
cpeactB Poccuiickon degepaumm ¢ obuieit cymmon pac-
xogoB 5600,0 mnH pyGnen, BblAENEHHbIX B COOTBETCTBUM
C cornalleHrem, a Takke C OPUEHTUPOBOYHBIM pPa3MepoM
pacxopnoB Ha 2019 r. — 1500,0 mnH py6neii n Ha 2020 . —
970,0 mnH pybnen, ¢ BO3MOXHOCTbIO KOPPEKTUPOBKU pac-
XO[OB.

®dunHaHcoBbI koMuUTeT pekoMmengosan KM nopy-
UNTb OMpekTopy MIHCTUTYTa npeacTaBuTb Ha 3acedaHue
HabntopgatenbHoro coBeTa npoekta komnnekca NICA
npegnoxenns OUANM o dwmHaHcupoBaHun paboT no cos-
AaHuto yckopuTenbHoro komnnekca NICA 3a cyeT LeneBbix
cpencts Poccunckon degepaumm n CpeacTts, 3anaHnpo-
BaHHbIX B OtomkeTe OUVAN, n B3sTb Ha cebsa KOHTPOIb 3a
MCMNoNnb30BaHNMEM 3TUX CPEACTB.

OtmeTtums, 4to B 2013-2015 rr., 4O NoanucaHus co-
rmaweHns, 6binn BbIMOMHEHbI paboTbl Ha psae obbek-
ToB GasoBol koHdurypauum komnnekca NICA Ha cymmy
2800,0 mnH pybnen ¢ ucnonb3oBaHWEM OHOOXETHbIX
cpenctB OUVAN, OMHAHCOBLIN KOMUTET COrMACUIICA C U3-
MEHEHNEM CTOMMOCTM OTAENbHbIX 0OBLEKTOB KOMMrekca
NICA npu coxpaHeHWn 0603HaYeHHbIX B cornalleHnm o6-
LMx 3aTpat Ha 6a3oByto koHurypauuto komnnekca NICA,
a Takke NoaTBepAun, YTO CpefcTBa Ha UCMONHeHue obsi-
3aTenbCTB VIHCTUTYTa No cornalleHnto NpeaycMoTpeHb! B
O0MrocpoYHbIX PUHAHCOBbLIX NnaHax OUAN.

the Member States’ contributions for the years 2019, 2020,
and 2021.

The Finance Committee recommended indexing the
salary and tariff parts of the compensation package of the
staff members, taking into account the possibilities afforded
by the JINR budget in 2018, in accordance with the JINR
Collective Bargaining Agreement for 2017-2020.

Regarding the report “Progress of implementing the
NICA complex project and proposals for spending the spe-
cial-purpose funds allocated by the Russian Federation in
accordance with the Agreement between the Government
of the Russian Federation and the international intergov-
ernmental scientific research organization — the Joint
Institute for Nuclear Research on the construction and ex-
ploitation of the NICA complex of superconducting rings for
heavy-ion colliding beams, dated 2 June 2016” presented
by VBLHEP Director V.Kekelidze and JINR Vice-Director
R.Lednicky, the Finance Committee recommended that
the CP take note of the ongoing implementation of the
NICA complex project in accordance with the Seven-Year
Plan for the Development of JINR (2017-2023) and the
Agreement; agree with the proposal of the NICA project
management on the use for the year 2018 of the spe-
cial-purpose funds of the Russian Federation in the total
amount of 5600.0 million rubles, allocated in accordance
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with the Agreement; and also agree with the provisional
volumes of expenditures for the year 2019 — 1500.0 mil-
lion rubles and for the year 2020 — 970.0 million rubles,
with a possibility for its adjustment.

The Finance Committee recommended that the CP
commission the JINR Director to submit, to the meeting of
the Supervisory Board of the NICA complex project, JINR’s
proposals for financing the work on the construction of
the NICA accelerator complex at the expense of the spe-
cial-purpose funds of the Russian Federation and also at
the expense of the funds planned in the JINR budget, and
to take control of the use of these funds.

Noting that prior to the signing of the Agreement, in
2013-2015, work was performed on a number of objects of
the basic configuration of the NICA complex in the amount
of 2800.0 million rubles using budgetary funds of JINR, the
Finance Committee agreed with the change in the cost of
individual objects of the NICA while maintaining the total
costs for the basic configuration of the NICA complex spec-
ified in the Agreement, and confirmed that the funds for im-
plementation of JINR'’s obligations by the Agreement are
envisaged in JINR'’s long-term financial plans.

Regarding the report “Results of the meeting of the
JINR Finance Committee held on 21-22 November 2017”
presented by A.Khvedelidze, Chairman of the Working




PUNHAHCOBbLIN KOMUTET

Mo poknagy npencepatenss pabodert  rpynnbl
A.XBegennase «O6 wuTorax 3acegaHusi paboden rpyn-
nbl npu npeacepatene KN no cdouHaHcoBbIM BONpocam
OUAN ot 20 Hosbpst 2017 r.» PUHAHCOBLIV KOMUTET pe-
komeHgoBan KM npuHATL Kk cBeAeHUIO MHpbopMauuo au-
pekumn MHctutyTa o pabote Haa npoekTom [NonoxeHnsi o
nepcoHane ONAN v nopyunTb AMpekuun Npueneyb K pa-
6oTe Hag MoNoXeHWeM crneunanucToB B obnactu mexay-
HapoaHOro Npaea, a Takke NoAroTOBUTL MPOEKT LOPOXKHON
KapTbl Mo paboTe Hag MOMOXEHWEM C Yy4EeTOM Mpeanoxe-
HWI, BbICKa3aHHbIX MOMHOMOYHBLIMW MPEACTaBUTENSAMMN 1
HaLMoHanbHbIMU rpynnamMm cTpaH-y4actTHul NHCTuTyTa, 1
HanpaBWTb ero YneHam paboyew rpynnel Npu npeacenare-
ne KIr no duHaHcoBbIM Bonpocam Ao 1 despans 2018 r.

Mo poknagy AvpekTopa ayauMTOPCKOW KOMMaHuu
«KopcakoB n TMaptHepbl» [.A.KopcakoBa «O6 wuTorax
ayauTOPCKOWM  MpOBEPKM  (PMHAHCOBOW  OESATENbHOCTU
MHctuTtyTa 3a 2016 r.» ®uHaAHCOBbLIN KOMUTET PEKOMEH-
posan KIM yrtBepautb Gyxrantepckuin otyer OUAN 1
ayauTOPCKOE 3aKMoYeHne, NPUHATL K CBEAEHWIO NnaH Me-
ponpuaTMIN NO ayaMTOPCKOW MpoBepke (UHaHCOBOW Aes-
TenbHocTn OUNAN 3a 2016 r. u nopyuntb anpekuun ONAN
nogrotoBuTb Kk ceccum KM (mapt 2018 r.) kommeHTapum K
ayaVTOPCKOMY 3aKIOYEHNIO.

Mo poknagy pykoBoaMTensa Crnyx0Obl BHYTPEHHe-
ro ayguta H.B.KanunuHa «O6 aHanu3e npumeHe-
Hua TonoxeHus o 3akynoyHon pesatenbHocTn OUAU»
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durHaHcoBbIN KOMUTET pekomeHngosan Kl npnHaTL k cee-
JEeHUI0 NpeacTaBneHHY NHopMaumio.

®DUHAHCOBLI  KOMWUTET C WMHTEpPECcOM 3acnyLuan
noknag  3amectutena  avpektopa  JIHO  H.Kyuepku
«CUHXPOTPOHHOE U3MyYEHNE B COBPEMEHHBIX Hay4HbIX
nccnenoBaHNaX».

durHaHcoBbIN koMUTET pekomeHaosan KM npuHATb
K cBefieHuio nHuumatuey ampekumn ONAU n Pecnybnuku
Monbwmn O HamepeHuax MO COBMECTHOMY CO3[aHuI0
JlTaGopatopun CTPYKTYpHbIX WUCCNELOBaHWUIA MakpoMorse-
Kyn 1 HOBbIX MaTepuanoB B HauuoHanbHOM LEHTPe CUH-
XpoTpoHHoro nanyyeHnss SOLARIS ArennoHckoro yHuBep-
cuteTa B Kpakose ([MonbLia).

Group under the CP Chairman for JINR Financial Issues,
the Finance Committee recommended that the CP take
note of the information by the JINR Directorate on the cur-
rent work on the Regulation for the JINR staff, commission
the Directorate to involve experts in the field of international
law in the work on this Regulation, to prepare a draft road
map for the work on the Regulation, taking into account
the proposals made by the Plenipotentiaries and by the
national groups of employees from the Member States,
and to forward it to the members of the Working Group by
1 February 2018.

Regarding the report “Results of the audit of the
JINR financial activities for the year 2016” presented by
D.Korsakov, Director of the audit company “Korsakov and
Partners”, the Finance Committee recommended that the
CP approve the Accounting report of JINR and the auditors’
report, take note of the plan of measures in connection with
the audit concerning the JINR financial activities for 2016,
and commission the Directorate to prepare comments on
the auditors’ report by the next CP session (March 2018).

Regarding the report “Analysis of application of the
Regulation for the Procurement Activities of JINR” present-
ed by N.Kalinin, Head of the Internal Audit Service, the
Finance Committee recommended that the CP take note of
the information presented.
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The Finance Committee heard with interest the report
“Synchrotron radiation in modern scientific research” pre-
sented by FLNP Deputy Director N. KuCerka.

The Finance Committee recommended that the CP
take note of the initiative of the JINR Directorate and of
the Republic of Poland about intentions to jointly establish
a Laboratory for Structural Research of Macromolecules
and New Materials at the SOLARIS National Synchrotron
Radiation Centre of the Jagiellonian University in Krakow
(Poland).




CECCMHA KNI ondn

24-25 Hos6psi B [lyGHe cocTosinacb ovyepenHas
ceccuss Komutera nonHOMOYHbIX mnpeacraBuTenen
npaBuUTeNnbLCTB rocygapcte-uneHoB OUAU  nop
npegcepaTtenbCTBOM npeactaButenss Poccuinckon
®depepauun I B. Tpy6bHUKOBA.

3acnywas n obcyamB goknag aupektopa MHctutyTa
B. A. MatBeeBa «O pekomeHaaumsx 122-i1 ceccum Y4eHoro
coseta OUAN (ceHTsibpb 2017 r.). KpaTtkmii 0630p pesynb-
TaTtoB geatenbHocT ONAN B 2017 1. m nnaHbl Ha 2018 .y,
KM npuHan k cBegeHuno NpeacTaBneHHyo nHdopmaumio,
yTBepaun pekomeHgauum 121-ii n 122-n ceccmn YyeHoro
coBeTa, [1pobrnemHo-TemMaTMyeckMn MnaH Hay4Ho-uccrie-
[0BaTenNbCKMX paboT 1 MexayHapoO4HOro CoTpyaHUYecTBa
ONAN Ha 2018 .

KM otmeTun BaxkHble nnaHbl OUNAN, HanpaBneHHble
Ha NoryyYeHne HOBbIX 3HAYMMbIX Hay4YHO-TEXHOMOTNYECKMX
pesynesratoB B 2017-2023 rr., B 4aCTHOCTW, B npoLecce
peanusauun 1 3anycka meranpoekta NICA un cabpukm
cBepxTspkenbix anemeHToB (CTJ), B pacluMpeHun crek-
TPOMETPMYECKOro komnnekca peaktopa MBP-2 n nporpam-
Mbl NOMb30BaTENEN Ha 3TON YCTaHOBKE.

KMMN Takke OTMETUN BaXHOCTb pa3paboTku HOBOro
cTpaternyeckoro nnaHa OMANM no gonrocpoyHomy passu-
Tnio nabopartopun MHctutyTta n npocun anpekuuio ONAN
perynspHo nHgopmupoBsaTtb 0 xode paboTbl B JaHHOM Ha-
npaBneHnu.

JINR CP SESSION

KMMN nopaepxan ycunusa gupekumn OUAN no pas-
BUTUIO  Hay4YHO-UCCreaoBaTenbCko  UHAPaCTPYKTYpbI
MHcTntyTa 1 ee wnHTerpaumMm B €BPONEVICKUA HayYHbIN
naHgwadt. B yactHocTM, C yOoBnEeTBOpEHUEM OTMe-
Tun BkMoveHne B 2017 . yCKOPWUTENbHOrO KOMMeKkca
NICA n dabpukn CTO B gonrocpoyHbin nrnaH NuPECC
«[lepcnekTnBbl B SAepHON On3nKe».

Komuter nosgpasun OUAWN ¢ coctosiBluelics B
Mockse 2 mapta 2017 r. Hayrypaumen Ha3BaHUA HOBbIX
CBEPXTSKENbIX 3NTIEMEHTOB «MOCKOBUM», «TEHHECCUH» W
«OraHeCcoH», CMHTE3NPOBaHHbIX B JlabopaTtopun saepHbIX
peakunn um. . H. dnepoBa; NpnHan K cBegeHuto nognuca-
Hue HoBoro CornalueHus o cotpygHuyectee mexay ONAN
n INFN (Utanus), coctosBlieeca B Mockse 12 anpens
2017 r. B npucyTcTBMM npesuaeHTta VtanbsaHckon Pecny6-
nukn C.MaTtTapennsl; npueTcTBoBan pelueHve [Npasu-
TenbcTBa Poccuinckon ®enepauun ot 23 aBrycta 2017 1., B
cooTBeTCTBUM ¢ koTopbiM OVAW nonyuun npaBo camocTo-
ATENbHO NMPUCYXAaTb yyeHble ctenern. KM obpatuncs k
MOSIHOMOYHbBIM MPEeAcTaBUTeNsM C NPocbOON CoaencTBo-
BaTb Mpoueaype Npu3HaHWsa AUNIIOMOB YYeHbIX CTeNneHewn
OUAN B rocypapcTtBax-uneHax NHcTuTyTa.

KMM npuHan Kk CBeAeHW0 WMHULMATUBY AMpeKumn
OUAN un Pecnybnuku lMonbluM O HaMepeHusiX No co-
BMECTHOMY co3faHuto JlabopaTtopum CTPYKTYPHbIX UC-
CnefoBaHU  MakpOMOMEKyn W HOBbIX MaTepuanos B
HaunoHanbHOM  LEHTpe CUHXPOTPOHHOIO  U3Ny4YeHus

A regular session of the Committee of
Plenipotentiaries of the Governments of the JINR
Member States was held in Dubna on 24-25 November.
It was chaired by the Plenipotentiary of the Government
of the Russian Federation, G. Trubnikov.

The CP heard and discussed the report “Recom-
mendations of the 122nd session of the JINR Scientific
Council (September 2017). Brief overview of the results
of JINR activities in 2017 and plans for 2018” presented
by JINR Director V.Matveev. The CP took note of the in-
formation presented, approved the recommendations of
the 121st and 122nd sessions of the Scientific Council,
and the JINR Topical Plan of Research and International
Cooperation for 2018.

The CP noted the important plans for JINR to achieve
new scientific and technological results of high signifi-
cance in 2017-2023, in particular in the process of realiz-
ing and launching the NICA megaproject and the Factory
of Superheavy Elements (SHE), and in expanding the
spectrometer complex of the IBR-2 reactor and the User
Programme at this facility.

The CP also noted the importance for JINR to elabo-
rate a new strategic plan for the long-term development of
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the JINR Laboratories and requested the JINR Directorate
to present regular information on the work in this field.

The CP supported the efforts by the JINR Directorate
towards developing the Institute’s research infrastructure
and integrating it into the European scientific landscape. In
particular, it noted with satisfaction the inclusion, in 2017,
of the NICA accelerator complex and of the SHE Factory
in the NUPECC long-range plan “Perspectives in Nuclear
Physics”.

The Committee congratulated JINR on the inaugura-
tion of the names of the new superheavy elements mos-
covium, tennessine and oganesson synthesized at the
Flerov Laboratory of Nuclear Reactions, which was held in
Moscow on 2 March 2017; took note of the signing of the
new Agreement on cooperation between JINR and INFN,
which took place in Moscow on 12 April 2017 in the pres-
ence of the President of the Italian Republic, S. Mattarella;
welcomed the decision taken by the Government of the
Russian Federation on 23 August 2017, by which JINR re-
ceived the right to confer academic degrees. The CP asked
the Plenipotentiaries to facilitate the procedure of recogni-
tion of JINR’s degree diplomas in the Member States.

The CP took note of the initiative of the JINR
Directorate and of the Republic of Poland about intentions
to jointly establish a Laboratory for Structural Research
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SOLARIS ArennoHckoro yHuBepcuteTa B
(MonbLa) n nopyymn NpoaocmKUTL 3Ty paboTy.

KMM npuvHan npepnoxenuns pupekumn OUAN o
npasgHoBaHuu 25-netuns BCTynneHnst B coctaB NHcTutyTa
rpynmnbl HE3aBUCUMbIX FOCYOAPCTB U NMPOBEAEHUM TOPXKe-
CTBEHHOIO MepPONpPUSTUSA, NOCBSILLEHHOIO 3TOMY COObLITUIO,
26 mapta 2018 r. ¢ npurnaileHneM pykoBoauTenemn npo-
UNbHLIX MUHWUCTEPCTB M BEAOMCTB FOCyAapCTB-UNEHOB
OWAN, nocnoB 3TMX rocynapcTB, aKKpeAMTOBaHHbLIX B
Poccuiickon ®enepaunmn, NONHOMOYHLIX NpeacTaBuTeNemn
npaBUTENbLCTB rocygapcTs-v4neHoB OVAWN, a Takke rpynnbl
MOYETHbIX FTOCTEN.

KM nopyunn paupekuun OUAWN opranusosatb B
2018 r. OTKPLITLIA MEXOYHAPOAHbIVA KOHKYPC ANSA HayYHbIX
COTPYOHMKOB M acCnUpPaHTOB Ha 3aMeLLeHWe BaKaHTHbIX
OOIMKHOCTEN B MPUOPUTETHBIX Hay4HbIX npoektax OUVAN,
a Takke LeNeBy0 rPaHToOBY NporpaMmMy Ansi CTUMYIMPO-
BaHWSA y4acTUs y4YeHbIX roCydapCTB-4neHoB MHcTuTyTa 1
Opyrux cTpaH B peanusauum npoekta NICA.

Mo poknagy rmaBHoro Oyxrantepa WHcTtuTyTa
C.H.[OoueHko «O npoekte Giogxketa OMAN Ha 2018 .,
npoekTe B3HOCOB rocygapcTs-yneHoB OUAN Ha 2019,
2020, 2021 rr.» KM yteepoun 6iomxet ONAN Ha 2018 .
c obwen cymmon goxonoB v pacxogos 207,24 mnH gon-
napos CLUA, a Takke yTBepaun Lukany B3HOCOB, B3HOCHI
1 BbINMaTy 3a40/MKEHHOCTU MO ynrnaTte B3HOCOB B OlomkeT
WHucTtutyTa rocygapcte-uneHoB OVAN Ha 2018 .

Kpakose

JINR CP SESSION

KM nopyuun gupekumn MIHCTUTYTa npeactaBuTb Ha
paccMoTpeHne n yTeBepxaeHune PuHaHCOBOro KomuteTa
n Krr B mapte 2018 r. yTouHeHHbIn Gopker OUNAN Ha
2018 r. ¢ yd4eToM BbINMaThbl 3agormkeHHoOCTN Poccuiickon
depepaumm B COOTBETCTBUM C pelleHnem NpaButenscrea
Poccuiickon ®enepauun.

KomuTeT onpegenvn OpUEHTMPOBOYHbIE pasmepbl
6rompxeta OUNAN no poxogam n pacxogam Ha 2019 . B cym-
me 205,68 mnH gonnapos CLUA, Ha 2020 r. B cymme 208,57
mnH gonnapoB CLUA n Ha 2021 r. B cymme 212,58 MinH
ponnapos CLUA, a Takke OpueHTUPOBOYHbIE CyMMbl B3HO-
coB rocygapcte-uneHoB OVAW Ha 2019, 2020 n 2021 rr.

KMMN paspewwnn gupekumn ONAN nponHaekcmpoBaTb
OKNagHyl 1 TapudHyto YacTy 3apaboTHOM NnaTbl YNeHoB
nepcoHarna ¢ y4etoM BO3MOXHOCTen Orompketa NHcTuTyTa
Ha 2018 r. B cootBeTCcTBUM C KONNekTmBHbLIM LOrOBOPOM
ONAN Ha 2017-2020 rr.

Mo poknagy anpektopa JI®B3 B.[.Kekenvuase n Bu-
ue-ampektopa MHctutyta P. JlegHuukoro «O xope pabot
no peanusaumm npoekta komnnekca NICA u npegnoxe-
HUSX MO pacxodoBaHWIO LeneBbiX cpeacTts Poccunckon
depepaumm B cooTBeTcTBUM C CormalleHvem Mexay
MpaButenbctBom Poccuickon Pepepaumm n MexayHa-
POLHOW MEXNPaBUTENbCTBEHHON Hay4YHO-UCCIeqoBaTeNb-
ckow opraHunsaunen O6beanHEHHbIM MHCTUTYTOM SAEPHbIX
UCCnefoBaHWiA O CO34aHUMM U 3KCMyatauuu Kommnrekca
CBEPXMNPOBOASLLMX KOMeL, Ha BCTPEYHbIX MyYKax TsKerbiX
noHoB NICA ot 2 utoHs 2016 r.» Kl oTmeTun BeICOKYH0 3¢0-

of Macromolecules and New Materials at the SOLARIS
National Synchrotron Radiation Centre of the Jagiellonian
University in Krakow (Poland) and commissioned the
Directorate to continue this work.

The CP accepted the proposals of the JINR Directorate
on the celebration of the 25th anniversary of the acces-
sion to the Institute of a group of independent states and
on the holding of a festive meeting dedicated to this event
on 26 March 2018 to be attended by the heads of rele-
vant ministries and agencies of the Member States, by the
ambassadors of these states accredited in the Russian
Federation, the Plenipotentiaries of the Governments of
the Member States, and by honorary guests.

The CP commissioned the JINR Directorate to or-
ganize an open international competition in 2018 for re-
searchers and postgraduates to fill vacancies of positions
in JINR'’s priority scientific projects, also to organize a
special-purpose grant programme in 2018 to stimulate the
participation of scientists of the Member States and other
countries in the implementation of the NICA project.

Based on the report “Draft budget of JINR for the
year 2018, draft contributions of the Member States for
the years 2019, 2020, and 2021” presented by JINR Chief
Accountant S.Dotsenko, the Committee approved the
JINR budget for the year 2018 with the total expenditure
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amounting to US$207.24 million. It also approved the scale
of contributions, the contributions, and the payment of con-
tribution arrears of the Member States for 2018.

The CP commissioned the JINR Directorate to submit
for consideration and approval by the Finance Committee
and the CP in March 2018 of the JINR revised budget for
2018, taking into account the payment of arrears of the
Russian Federation, in accordance with the approved
Order of the Government of the Russian Federation.

The CP determined the provisional volumes of the
JINR budget in income and expenditure for the year 2019
amounting to US$205.68 million, for the year 2020 amount-
ing to US$208.57 million, for the year 2021 amounting to
US$212.58 million as well as the provisional amounts of
the Member States’ contributions for the years 2019, 2020,
and 2021.

The CP allowed the JINR Directorate to index the
salary and tariff parts of the compensation package of the
staff members, taking into account the possibilities afforded
by the JINR budget in 2018, in accordance with the JINR
Collective Bargaining Agreement for 2017-2020.

Regarding the report “Progress of implementing the
NICA complex project and proposals for spending the spe-
cial-purpose funds allocated by the Russian Federation in
accordance with the Agreement between the Government
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(hEKTMBHOCTb MCMONb30BaHWS BPEMEHW YCKOPUTENS AOns
Hay4yHbIX 3agad. Mpu npoBefeHun 54-ro ceaHca HyKNoTpo-
Ha C UCTOYHMKOM MOMSIPU30BaHHbIX YacTuL, BrepBble 06-
HapyXeHa aHanusupyoLlasi CnocobHOCTb peakuun nepe-
3apsgKkvM HEMTPOHa B NMPOTOH HA MEOHOW MULLEHU U YCKO-
peHbl MONAPM30BaHHbIE MPOTOHbI HA HYKNOTPOHe. Bonee
TpeETU nonesHoro BpemeHn paboTbl yckoputensa (233 )
MCMONb30BaHO CTapTOBOWM YCTaHOBKOW 6a30BOW KOHMUry-
pauun komnnekca NICA — BM@N, ¢ nomoLlbto KOTOpOK
nony4eHbl nepeble pe3ynbTathl N0 POXAEHWUIO TMNEPOHOB
B s0po-aaepHbIX B3anmogericteusix. KM ogobpun BeoAa
B 3KCMnyaTauuio M MUCMonb30BaHWe HOBOro HOPUHXKEKTO-
pa nuHenHoro yckoputens JTY-20, a Takke yCTaHOBKY ABYX
BY-cTaHuUmMil 1 CUCTEMbI SMEKTPOHHOIO OXIaXOEHUs Nyyka
OycTepa v npoBeAeHMe UCTbITAHUIA HA HUX.

B cooTBeTcTBMM C cornaweHvem, npegycmaTtpuBa-
lowum obsasatensctBa Poccuiickon ®enepaumn no dwu-
HaHCUPOBaHMIO PacxodoB Ha CO34aHMe W 3KChryaTauuo
6asoBoni KoHurypauum komnnekca NICA B oGbeme
8800,0 mnH pybnen (B ueHax 2013 r.), KMM yteepaun
Ha 2018 r. 6iomkeTr OUNANM no ucnonb3oBaHUIO LENeBbiX
cpeacts Poccuiickon ®enepaunn B pasmepe 5400,0 mnH
pybriei, a Tawke npuHan Ha 2019 r. OPMEHTUPOBOYHLIN
pasmep Grogpxketa OUAN B cooTBETCTBMU C COrnalleHu-
eM, ¢ obwer cymmon pacxogos 1500,0 mnH pybnen n Ha
2020 r. c obwen cymmon pacxogos 970,0 mnH pybnen ¢
BO3MOXHOCTbIO €r0 KOPPEKTUPOBKM.

JINR CP SESSION

KM nopyuun anpektopy UHCTUTyTa npeactaBuTb Ha
3acefaHve HabnogatensHoOro coBeta npoekTa KoMnekca
NICA npegnoxenns OUAN o domHaHcnpoBaHumn paboT no
cosgaHuto yckoputenbHoro komnnekca NICA 3a cuet uene-
BbIXx cpencts Poccuiickon ®enepauum n cpencts, 3anna-
HUpoBaHHbIX B Oromkete OUNAN, a Takke B3siTb Ha cebs
KOHTPOSb 3a UCMONb30BaHMEM 3TUX CPEACTB.

Otmetus, yto B 2013-2015 rr., 4O nognucaHus co-
rmawieHns, 6binn BbIMOMHEHbI paboTbl Ha psae obbek-
ToB GasoBol koHdurypauum komnnekca NICA Ha cymmy
2800,0 mMnH pybnen c uWcnonb3oBaHWEM OGHIKETHbIX
cpencte OUNAN n cpencts apyrux ctpan, KM cornacuncsa
C U3MEHEHMEM CTOMMOCTM OTAENMbHbIX OOBbEKTOB KOMIMIEK-
ca NICA B COOTBETCTBMM C UMEIOLLLENCS NPOEKTHO-CMETHOMN
OOKyMeHTaumneni N yTOMHEHHbIMU (PMHAHCOBLIMU OLIEHKa-
MW MpU COXpaHeHN 0603HaYEHHBIX B COrnalleHnn obLLmx
3aTpart Ha 6a3oByto koHgurypaumto komnnekca NICA. KTl
rapaHTMpoBan B MOSMIHOW Mepe UCMONHeHne 00aA3aTenbLCTB
OUNAN, npegyCMOTPEHHbIX CornalleHneM.

Mo poknagy NOMHOMOYHOrO MpeACcTaBUTENsS MNpaBu-
TenbctBa lpysun B OUAUN A.Xsepenuase «O6 utorax
3acegaHnst ®uHaHcoBoro komuteta OT 21-22 HosA6Gps
2017 r.» KII yTBEpAnn NpoToKon 3TOro 3acefaHus.

KMMN nopyuvun gupekuun WHCTUTYTA noaroToBUTh
NPOEKT JOPOXHON KapTbl No paborte Hag MonoxeHnem o
nepcoHane OVAN ¢ yueTom npeanoxeHun, BbiCKa3aHHbIX
NMONMHOMOYHbIMU  MPEACTABUTENSIMU U HALMOHANbHbIMM
rpynnammn ctpaH-yyacTtHuy WHCTUTyTa, U HanpaeBuTb €ro

of the Russian Federation and the international intergov-
ernmental scientific research organization — the Joint
Institute for Nuclear Research on the construction and ex-
ploitation of the NICA complex of superconducting rings for
heavy-ion colliding beams, dated 2 June 2016” presented
by VBLHEP Director V.Kekelidze and JINR Vice-Director
R.Lednicky, the CP noted that high efficiency of the ac-
celerator application for research tasks was achieved
during Run 54 of the Nuclotron with the source of polar-
ized particles. The analyzing power of the neutron—proton
charge-exchange reaction on a copper target was detected
for the first time. Also for the first time, polarized protons
were accelerated at the Nuclotron. More than one third of
the accelerator’s operation time (233 hours) was used by
the leading facility of the basic configuration of the NICA
collider — the BM@N detector, with which first results
were obtained on the production of hyperons in nuclear in-
teractions. The CP was pleased to note that a new fore-in-
jector of the linear accelerator LU-20 was commissioned;
two RF stations and an electronic cooling system of the
Booster beam were installed and tested.

In accordance with the Agreement which provides for
the obligations of the Russian Federation to finance the
costs of the construction and operation of the basic configu-
ration of the NICA complex in the amount of 8 800.0 million
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rubles (in 2013 prices), the CP approved, for the year 2018,
the JINR budget for the use of the special-purpose funds
of the Russian Federation in the amount of 5400.0 million
rubles, adopted the provisional volume of the JINR bud-
get for the use of the special-purpose funds of the Russian
Federation, allocated in accordance with the Agreement,
for the year 2019 with the total expenditure of 1500.0 mil-
lion rubles and for the year 2020 with the total expenditure
of 970.0 million rubles, with a possibility for its adjustment.

The CP commissioned the JINR Director to submit, to
the meeting of the Supervisory Board of the NICA complex
project, JINR’s proposals for financing the work on the con-
struction of the NICA accelerator complex at the expense
of the special-purpose funds of the Russian Federation and
also at the expense of the funds planned in the JINR bud-
get, and to take control of the use of these funds.

Noting that prior to the signing of the Agreement, in
2013-2015, work was performed on a number of objects of
the basic configuration of the NICA complex in the amount
of 2800.0 million rubles using budgetary funds of JINR and
those of other countries, the CP agreed with the change in
the cost of individual objects of the NICA complex in accor-
dance with the existing design documentation and updated
financial estimates while maintaining the total costs for the
basic configuration of the NICA complex specified in the
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yneHam pabouen rpynnel Ao 1 deBpansa 2018 r., a Takke
npuerneys K paboTe Haz NOnoXeHNeM cneLmanucToB B 06-
nacTu MexayHapoaHoro npasa.

3acnywas u obcyame nHbopmMaumio BULe-AMpeKTopa
M.T.UTknca o cosewarnmn B MunHuctepctee obpasoBaHus
1 Haykn YKpauHbl 1 nHdopmauumio o paboyem coBeLlaHnm
B Akagemumn Hayk Pecny6nuku Y3bekuctaH, KM nopyyumn
avpekumn MHCTUTyTa NpoAomknTb AanbHerwy pabo-
Ty MO peanu3auum B3auMONpueMremMon MOAEenu CoTpya-
HuyectBa mexagy ONAM n YkpanHon, a Takke NpuHAN K
CBEAEHMVIO MHGpOPMaLMIO O NeperoBopax NpeacTaBuTenemn
OUNAN ¢ BbICOKMMM AOIMKHOCTHBIMM nuuamu Pecnybnuvku
Y36ekucrtaH o Mepax no BOCCTAHOBIEHWIO AEATENbHOCTU B
OUAN Pecnybnukn Y3bekncTaH.

KM npuHan K cBegeHuio ayauTopckoe 3akrioyeHve
no mToram npoBeAeHMs NMPOBEPKN (PUHAHCOBOW AedATenb-
Hoctn OUAN 3a 2016 r., yTBepann ByxrantepCkuin oTyeT
OUAN 3a 2016 r., ogobpun NnaH MeponpuATUn B CBA3U
C NPOBELEHHOWN ayAUTOPCKON NPOBEPKON, MOPYYUB AMPEK-
umn MHCcTuTyTa NogrotoBuTb K odvepenHon ceccum KM
KOMMEHTapum K ayaAUTOPCKOMY 3aKIOYEHNH0.

KMM nopyuun paGoyen rpynne npu npeacegatene
KM no dwuHaHcoBbIM Bonpocam 1 avpekumn MHctutyta
paccMOTpeTb MNPOEKT perfiameHTa BHECEHUSI KOPPEKTU-
poBok B Oromker OUNAW, noarotoBneHHbI Avpekumnen
WHcTuTyTa.

3acnywaB poknag Buue-gupektopa  MHctuTtyTa
P.NegHnukoro «O coBepLUEHCTBOBAHMM 3aKyrNoOYHOW Aes-

TenbHocTn OUANy, KM oTMeTnn BaXXHOCTb NPOBEAEHUS
3hbheKTUBHBIX 3aKyMOYHbIX NpoLeayp C y4eToMm 06LeMOB
duHaHcupoBaHusa NHcTUTyTa.

Mo poknagy rmaBHOro yyeHoro cekpetaps MHcTtuTtyTa
A.C.CopwuHa «O BHeceHun nsameHenus B lNpasuna npoue-
aypbl YueHoro coseta ONAN» KM paspewmn npoBecTtu
yTBEPXOEHUE B [OIMKHOCTAX 3aMecTUTenen aupekTopa
JIT® Ha 123-11 ceccumn Y4yeHoro coBeTta (22-23 deBpans
2018 r.).

3acnywas u obcyame goknag 3amMectTuTensi AMpeKkTo-
pa JI®B3 I.T. XomkubarnsHa «O6 yyactun ONAN B de-
AeparnbHou ueneson nporpamme Poccuickon ®enepauun
no NpoBeAEHMNIO UCCNeO0BaHUA B paMKax MexayHapoaHO-
ro coTpygHuyecTBa ¢ MHCTUTYTamu Kutawnckon HapogHowm
Pecny6nuvkny», KIMIM cornacuncs ¢ yyactnem OUAN B KoH-
Kypce MuHucTepctBa obpasoBaHUsA U Hayku Poccuinckom
depepaummn «lpoBegeHne uccrnenoBaHun no oTobpan-
HbIM MPUOPUTETHBIM HaMpaBMeHUsM C y4yacTMeM Hayu-
HO-MCCNefoBaTENbCKMX OpraHM3auuii U yHUBEPCUTETOB
Kutas» B pamkax degepanbHOi LENeBon nporpaMmmbl
«MccnepoBanus u paspaboTky MO MPUOPUTETHBIM Hanpae-
NEHNsIM PasBUTUSA HAYYHO-TEXHOMNOMMYECKOro KOoMMIekca
Poccun Ha 2014-2020 rr.» cnepyrowmx 3assok: 1) pas-
paboTka NMMHENHbIX CBEPXNPOBOAALMX yCKOopuTenen ans
yckoputenbHbix komnnekcoB NICA un HIAF; 2) nposege-
HWe uccnegoBaHui Anst obocHoBaHMsA pa3paboTkn Tex-
HMYECKOrO NpeanoXeHus HakonuTens aHeprumn Ha 1 MOx
n3 BTCll-matepnana ansa npoekta NICA; 3) cosgaHue

Agreement. The CP fully guaranteed implementation of
JINR'’s obligations stipulated by the Agreement.

Based on the report “Results of the meeting of the
JINR Finance Committee held on 21-22 November 2017”
presented by the Plenipotentiary of the Government of
Georgia to JINR, A.Khvedelidze, the CP approved the
Protocol of this meeting.

The CP commissioned the JINR Directorate to pre-
pare a draft road map for the work on the Regulation for the
JINR staff, taking into account the proposals made by the
Plenipotentiaries and by the national groups of employees
from the Member States, and forward it to the members
of the Working Group under the CP Chairman for JINR
Financial Issues by 1 February 2018. It also recommended
that experts in the field of international law be involved in
the work on this Regulation.

Regarding the report “Information from the JINR dele-
gation about the meeting at the Ministry of Education and
Science of Ukraine and information from the JINR delega-
tion about the workshop at the Academy of Sciences of the
Republic of Uzbekistan” presented by JINR Vice-Director
M. Itkis, the CP commissioned the JINR Directorate to con-
tinue work on the implementation of a mutually acceptable
model of cooperation between JINR and Ukraine. It also
took note of the information about the negotiations of the
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JINR representatives with high officials of the Republic of
Uzbekistan on measures to restore the activities of the
Republic of Uzbekistan in JINR.

The CP took note of the auditors’ report concerning the
financial activities of JINR examined for 2016, approved
the Accounting report of the Joint Institute for Nuclear
Research for the year 2016, endorsed the plan of mea-
sures concerning the audit of the financial activities of JINR
for 2016, and commissioned the JINR Directorate to pre-
pare for the next CP session comments on the auditors’
report.

The CP commissioned the Working Group under the
CP Chairman for JINR Financial Issues to consider the
draft Regulation for the Introduction of Adjustments to the
JINR Budget prepared by the Directorate.

Regarding the report “Improvement of the procure-
ment activities of JINR” presented by JINR Vice-Director
R.Lednicky, the CP noted the importance of conducting
effective procurement procedures taking into account the
volumes of funding the Institute.

Regarding the report “Amendment proposed to the
Rules of procedure of the JINR Scientific Council” present-
ed by JINR Chief Scientific Secretary A. Sorin, the CP al-
lowed the endorsement of appointments of BLTP Deputy
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OMbITHOW NapTUM Moaynen Anst ANeKTPOMarHUTHOro Karno-
pvMeTpa B COCTaBe 3KCNEepUMEHTaNbHON YCTAaHOBKU MHO-
rouenesoin getektop (MPD) Ha konnangepHoM KoMnnekce
NICA; 4) pa3BuTUE CUCTEM CTOXACTUYECKOTO OXIaXKaeHUsI
ans yckoputenbHbix komnnekcos NICA n HIAF.

C wuHTepecom 3acnywaB Aoknag avpektopa J1AP
C.H.OmutpueBa «Ctatyc ¢abpukm CBEPXTSKENbIX 3ne-
mMeHTOBY, KIIMT oTmMeTun, 4To COOpyXeHne nepBon ovepe-
o abpukn CTO BbIWNO Ha 3aBepLUaloLLy0 CTaguio, U
pekomeHpoBan aupekumn OUAU npuHaTe BCe Heobxoau-
Mble Mepbl N0 06ecneyYeHnIo BbINOMHEHWS NaHa-rpaduka
3anycka v BBogda B akcnnyartaumto pabpukm CTO (akcne-
pyUMeHTanbHOro kopnyca, uuknotpoHa AL-280 n HoBoro
rasoHarnofIHeHHOro cenapaTopa).

JINR CP SESSION

KM nosgpaswn gunpektopa OUAN akagemuka PAH
B.A.MatBeeBa c HarpaxgeHuem opgeHoMm Poccuickon
®enepaumn «3a 3acnyru nepes OtedectBom» Il cTene-
HU 1 opaeHom PpaHuy3ckon Pecnybnivkmn «3a 3acnyrmy»,
a Takke HaydHoro pykosogutens JIAP akagemuka PAH
KO. . OraHecsiHa ¢ HarpaxgeHnem opgeHom Poccumnckon
depepaumnmn «3a 3acnyrun nepeq Otevectsom» |l cTeneHu.

Directors to be held at the 123rd session of the Scientific
Council (22-23 February 2018).

Regarding the report “JINR’s participation in the
Russian Federation’s targeted research programme within
the framework of international cooperation with institutions
of the People’s Republic of China” presented by VBLHEP
Deputy Director H.Khodzhibagiyan, the CP expressed
its consent to the participation of JINR in the competition
of the Ministry of Education and Science of the Russian
Federation on Activity 2.1, Priority 1 “Conducting studies on
selected priority areas involving research organizations and
universities in China” within the framework of the Federal
targeted programme “Research and development in the
priority areas of advancement of the Russian scientific and
technological complex for 2014-2020" of the following ap-
plications: (1) Development of linear superconducting ac-
celerators for the NICA and HIAF accelerator complexes,
(2) Research for the preparation of a technical proposal for
a 1 MJ energy storage device made of HTSC material for
the NICA project, (3) Production of a pilot batch of modules
for the electromagnetic calorimeter of the Multi-Purpose
Detector (MPD) at the NICA collider, (4) Development of
stochastic cooling systems for the NICA and HIAF accel-
erator complexes.

EI

The CP heard with interest the report “Status of the
Factory of Superheavy Elements” presented by FLNR
Director S. Dmitriev. It noted that Phase 1 of construction
of the Factory of Superheavy Elements (SHE) had entered
its final stage and recommended that the JINR Directorate
take all necessary measures to ensure the implementation
of the scheduled plan for the start-up and commissioning of
the SHE Factory (experimental building, DC-280 cyclotron,
and new gas-filled recoil separator).

The CP congratulated Academician V. Matveeyv, Direc-
tor of JINR, on having been awarded the Order of the
Russian Federation “For Merit to the Fatherland”, 11l class,
and the Order of Merit of the French Republic. The Commit-
tee also congratulated Academician Yu.Oganessian,
Scientific Leader of FLNR, on having been awarded
the Order of the Russian Federation “For Merit to the
Fatherland”, Il class.
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21—-22 ceHTta6ps OUAU nocetun c pabouum Bu-
3uTOM aupekTop MHCTUTYyTa yCKOPWTENIbHbIX TEXHOJIO-
run YuusepcuTeta Axkapbl (Typuusa) A. Akcon. B xope
BCTpeuu ¢ sule-aupektopom OUAN P. NlegHnuknm 6binm
o60o3HaueHbl B3aMMHble HayuHble WHTepecbl. [ocTb no-
6biBan Ha TeppuTopun ctposwerocs komnaekca NICA,
nocetun ¢abpuKy CBEPXTSXKE/bIX 3/IEMEHTOB, yueb-
HbIH JIMHEWHDbIA YCKOPUTE/b U UHXXEHEPHO-(PU3UUYECKUH
npaktukym YHLl. Coctosnacb bGecepa € rnasHbiM WH-
>keHepom OUAN B.H.Tukanom, B pesynbtate KOTOPOK
CTOPOHbI JOrOBOPUAKCH paspaboTaTb NnaH PasBUTUS
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COTPYAHWYECTBA, B MEPBYIO OYEPELb C WCMOJIb30BaHK-
eM obpasoBaTenbHbIX BO3MOXHocTel UHCTUTYTa.

4 oktabps OUAWN noceTtuna peneraums npepacra-
BUTENIEW LEHTPasIbHbIX PYMbIHCKMX TenekaHanoB (TVR
u TVR International) gns noArotoBKkW WMHGOPMALMOH-
Horo ctoxketa 06 MuctutyTe.

Cocrtosnacb BcTpeua ¢ gupektopom OUAN akage-
Mukom B.A.MatBeeBbiM, Ha KOTOPOM NPUCYTCTBOBa
3amecTuTens gupektopa JIUT, pykoBoauTenb Hauuo-
HasnbHoW rpynnbl Pymbiiun 8 OUSAN T.Apam. B xoge
Gecefibl B OWMPEKLWMM PYMbIHCKME >XYPHAJWUCTbI NOAy-

Jy6Ha, 4 oxrsi6ps. OV noceruina peneranust npeicTaBUTeNeH IEHTPAIbHBIX PYMBIHCKHUX TeJICKaHAJIOB

Dubna, 4 October. Representatives of central TV channels of Romania on a visit to JINR

On 21-22 September, Director of the Institute
of Accelerator Technologies of Ankara University
(Turkey) A. Aksoy paid a working visit to JINR. He had
a meeting with JINR Vice-Director R.Lednicky where
they discussed scientific tasks of mutual interest. The
guest also visited the site of the complex NICA under
construction, the Factory of Superheavy Elements, a
training linear accelerator and the engineering physics
practice course of the UC. A.Aksoy also had a talk
with JINR Chief Engineer B.Gikal and, as a result, the
sides agreed to work out a plan of cooperation de-

velopment, with the application of JINR educational
opportunities as a priority.

On 4 October a delegation of representatives
of the National Romanian TV channels TVR and TVR
International visited JINR with an aim to make a news
item about the Joint Institute.

The acquaintance of the Romanian journalists
with the Institute started with a meeting with JINR
Director Academician V.Mateev. On the JINR side, the
meeting was also attended by Deputy Director of the
Laboratory of Information Technologies, Head of the
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UMM NOAPOOBHYI0 MWHMPOPMAaLMIO O COTPYLHWYECTBe
OUAN 1 PymbiHUK: yyacTUKW PYMbIHCKMX CMeLUasvcToB
B HayyHOM [eATeNbHOCTU MHCTUTYTa, a TakyKe O Nnpw-
KNagHbIX UCCNEfoBaHUAX MHCTUTYTA M UX NPUMEHEHUH.
B conpoBoxgeHnun [.Afama pyMmbiHCKHWE >KypHa-
NUCTbI noceTunn nabopatopuu Uuctutyta. B JIUT onu
NO3HaKOMU/IUCb C paboToi MHorodyHKLMOHaNbHOrO
MHOpPMaLMOHHO-BbluMCIMTENbHOTO KoMnnekca OUAN;
B JIAIN >xypHanucTbl NpoBesv BUAEOCHEMKY B LEHTPE
NpoToHHOM Tepanuu. B JIAP 3amectutenb pgupektopa
A.T.Tloneko 03HaKOMMU/ >XYPHa/IUCTOB C CO3[AHUEM
nepsoi B MUpe (habpHKKU CBEPXTSXKENbIX 3/IEMEHTOB
Ha 6ase Hosoro yckoputens [LI-280, pacckasan o
LOCTUXKeHUsaX W oTkpbiTuax OUAN B obnactu cuHTesa
cBepxXTsaKenblx anemeHtos. B JIHD gupektop nabopa-
Topuu B.H.llIBeuoB nokasan >XypHanuctam peakTop
MBP-2, a Tak)Ke 3KCMepuMeHTaslbHble YCTAHOBKH, B
HayuHbIX WCCNELOBAHWUAX Ha KOTOPbIX PYMbIHCKHE
yueHble MPUHUMAIOT aKTUBHOE YuyacTue, MOC/ie 4Yero
[.1M.KoaneHko npeacrtasun roctsm ob63op o coTpys-
HUYecTBe NabopaTopun C PYMbIHCKUMU YUYEHbIMM.
PymbiHCKMe rocTu nobbiBasM Ha CTPOUTENbCTBE
yckoputenbHoro komnnekca NICA v o3HakoMuIUch C
MPOLIECCOM MPOU3BOACTBA CBEPXMPOBOASLLMX MarHu-
ToB. B 3aBeplueHWe BU3WTA XKYPHANUCTblI BCTPETHIUCD
CO CBOMMM COOTEUECTBEHHWKaMW, paboTalowumMu B
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OUAMN, y3Hanu 06 Mx HayuHbIX UCCNEAOBAHUSAX W YKNU3-
HW B [ly6He.

10—11 oktabps 8 [ome MexkayHapOAHbIX COBe-
waHuk B [lybHe npoxogun BTopoi atan 10-ro 3acepa-
HUSI TPYMMbl CTapLUMX AO/HKHOCTHbIX nul [nobanbHow
ceTM wUccnepoBaTesnibCkuUX  UHpacTpykTyp (GSO),
KOTOpOe B 3TOM TrOofy BrepBble MPOBOAWIOCH B
Poccuitickont Defepaumrn M COCTOSNO M3 Tpex 3Ta-
nos. 3acefaHue 6bin0 opraHMzosaHo MuHUCTepcTBOM
obpasosaHus u Hayku Poccuiickon Degepauun npu
nopaepxke O6befUHEHHOrO MHCTUTYTA ALEPHbIX WC-
cneposatun, a Ttakke HWL, «KypuatoBckui wuHCTH-
TyT», NeTepbyprckoro MHCTUTYTA SAEPHON (DHU3MKMU M
AHaIMTUUYECKOrOo LeHTpa MeXXAYHapOAHbIX HAyYHO-Tex-
HOJIOrMYECKHUX U obpasoBaTesibHbIX NPOrpamm.

GSO 3aHWMaeTcs pelleHWEM BOMPOCOB MPUOPH-
TETHbIX Hay4HbIX MCC/IeAOBaHWM BO BCeM Mupe, dhop-
MWPOBaHUEM CTpaTerMuyeckux MIaHOB Pa3BWUTUS WC-
cnefoBatesibCckor  MHpacTpykTypbl. GSO cospaHa
B 2008 r. c uenbio NoMcka BO3MOXXHOCTEM MeXAyHa-
POLHOrO COTPYAHWUYECTBA W CO3LaHWUS CHUCTEMbI -
(peKTUBHOrO COBMECTHOIO WCMO/Ib30BaHUs OBBLEKTOB
Hay4HO-UCC/IeOBATENbCKOW MH(PPACTPYKTYpPbl BO BCEX
obnactax 3HaHWM.

CornacHo npaeunam GSO nepuoguuecku npegn-
cefaTesibCTBO B rpynne CTapliMX [LOSXKHOCTHbIX JIWL
nepexoguT OofHOW M3 cTpaH. Bo Bpemsa 3acepaHus B

Romanian national group in JINR G. Adam. During the
meeting at the Directorate the Romanian journalists
were informed in detail about the cooperation of JINR
with Romania: about the involvement of Romanian
specialists in scientific research at the Institute and
applied studies at JINR and their use in practice.

Accompanied by G.Adam, the Romanian journal-
ists visited JINR Laboratories. At LIT the guests saw
the operation of the Multifunctional Information and
Computing Centre of JINR; at DLNP the journalists
performed video shooting in the Medical-Technical
Complex of JINR. At FLNR, Deputy Director of the
Laboratory A.Popeko presented the world’s first
Factory of Superheavy Elements centered about the
new accelerator DC-280 and spoke about the achieve-
ments and discoveries of JINR in the synthesis of
superheavy elements. At FLNP, Director V. Shvetsov
showed the guests the IBR-2 reactor and experi-
mental facilities where Romanian scientists actively
participate in scientific research. Head of the FLNP
Department of Neutron Investigations of Condensed
Matter D.Kozlenko gave an overview of the coopera-
tion with Romanian scientists.

The journalists were acquainted with the accel-
erator complex NICA, being under construction, and

EI

with the factory of superconducting magnets. At the
end of the visit, the Romanian journalists met with the
Romanian national group, where they further learned
about the scientific research of the Romanian scien-
tists at JINR and about their life in Dubna.

On 10—11 October, the second stage of the
10th Meeting of Group of Senior Officials (GSO)
on Global Research Infrastructures, taking place in
the Russian Federation for the first time and con-
sisting of three parts, was held at the International
Conference Hall in Dubna. The meeting was orga-
nized by the Ministry of Education and Science of
the Russian Federation with the support of the Joint
Institute for Nuclear Research, the NRC “Kurchatov
Institute”, the Petersburg Nuclear Physics Institute
and the International Centre for Innovations in Science,
Technology and Education.

GSO works to tackle issues of priority scientific
research all over the world, compiling strategic plans
of research infrastructure development. It was orga-
nized in 2008 to identify opportunities for internation-
al collaboration and develop a system of joint efficient
use of items of scientific research infrastructure in all
spheres of knowledge.
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10th Meeting of Group @
on Global Research Infrastru
9-12 October 2017

Russia

Jy6na, 10—11 oxTa0ps. Y4acTHUKH BTOPOTO dTara
10-ro 3acenaHus IpyIbl CTapIIMX JOJHKHOCTHBIX JIUILL
I'moGanbHOH ceTH nccnenoBaTeabCKUX HHPPACTPYKTYP

According to the GSO regulations, the chairman-
ship in GSO is taken by its members one after an-
other. At the meeting in Dubna, the authorities of
chairmanship were taken by Russia; the meetings
were chaired by RF Deputy Minister of Education and
Science G. Trubnikov.

The meeting was attended by representatives
of Austria, Belgium, Great Britain, Germany, India,
Italy, Spain, China, the Netherlands, the USA, France,
Switzerland, RSA, Japan, as well as of RF federal
ministries and departments, leading Russian and inter-
national scientific research centres, educational orga-
nizations and foundations, the European Commission
and delegates of Embassies and leaders of mega-sci-
ence projects and international research societies.

On 25—26 October, Deputy Director General
of the International Atomic Energy Agency (IAEA)
D.Yang who heads the IAEA Department of Technical
Cooperation visited JINR. Mr. D. Yang arrived in Dubna
accompanied by A.Chupov, Programme Management
Officer of the IAEA Department of Technical Coope-
ration.

Mr.Yang visited the JINR laboratories — FLNP,
FLNR, DLNP, LRB, and VBLHEP. During the meetings

Dubna, 10-11 October. Participants of the second stage
of the 10th Meeting of the Group of Senior Officials
on Global Research Infrastructures

and negotiations with members of the JINR Directorate
and Directors of JINR laboratories, the honored guest
was informed about practical experience of cooper-
ation between JINR and the IAEA, as well as about
readiness of JINR to expand and diversify its partici-
pation in the IAEA projects.

The visit of Mr. D.Yang was preceded by a visit
to JINR of Mr. M.Krause, Director of the Division for
Europe of the Department of Technical Cooperation,
IAEA, on 12 October. On the results of the visit of
Mr. Krause, Notes for file containing ideas for further
development of cooperation between the IAEA and
JINR were compiled.

On 28 October, an expert meeting of a Working
Group on cooperation between Russia and China in
the framework of the large (mega-science) research
infrastructures was held in Beijing. The purpose of
the Working Group meeting was the participation of
Chinese scientific centres in the MPD/NICA project
at JINR and the JINR’s participation in major Chinese
scientific projects. On the Chinese side the meeting
was attended by representatives of the Institute of
Modern Physics (Lanzhou), the Institute of Plasma
Physics (Hefei) and Tsinghua University (Beijing). The
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LlybHe npefcenartenbckue MOSHOMOYMS MEPELLK K
Poccun — Kk 3amectutento MMHUCTpa obpasoBaHWs W
Hayku PO@ T.B. Tpy6Hukosy.

B 3acemaHuWM npuHAAM  yyacTMe npeacTaBuTe-
nm Asctpuu, bBenbrun, Benukobputanuu, epmaHum,
Nuaunu, Utanuun, Ucnanuu, Kutas, Hupepnanpos, CLUA,
®paHuuu, Weenuapuu, FOAP, AnoHuun, npencrasutenu
denepasnbHbiX MUHUCTEPCTB M BegoMcTe PD, BegyLumx
POCCUWMCKUX W MEXAYHapPOAHbIX HayyHO-UCC/iefoBa-
Te/IbCKUX LEHTPOB, obpasoBaTesibHbIX OpraHu3auui M
doHI0B, a TakKe npeactasutenu EBponeiickoi komuc-
CUU W [eneratbl MOCOJbCTB, PYKOBOAWTENW KpPYMNHEW-
LUMX NPOEKTOB Kjlacca MeracameHc W MeXKLyHapOZLHbIX
uccnefoBaTesIbCKMX KOHCOPLUYMOB.

25—26 okTtabpsa cocrosncs suaut B OUAN 3ame-
CTWUTENs reHepasbHOro AupekTopa MexayHapogHoro
areHTcTBa no atomHow 3Heprun (MATFATI) L. AHa,
Bo3rnaensowero [lenaptamMeHT TexHUYecKoW Koore-
pauun MATATD, B conpoBoxkaeHun A.Yynoea — Ko-
opAvHaTopa ynpasieHus nporpamMmamu JlenaptameHrta
TEeXHWYeCcKoro cotpygHuyectsa MAITATO.

Bbicokui roctb nocetun nabopatopun OUAU —
JIH®, NAP, NIAM, IPB, JI®B3. B xope BcTpey v nepero-
BOPOB C uneHamu aupekumn OUAU u pykosoauTensimu
naboparopui . AH 6bin1 NporHpOPMHUPOBaH O NPaKTH-
ueckoMm onbite cotpygHuyectea ONAN u MATATI, a

JlaGoparopus HeliTporHOU Gu3uku um. 1. M. @panka,
25-26 okTsI0ps. 3aMeCTUTENb TEHEPAILHOTO JUPEKTOpa
MexTyHapoJHOTO areHTCTBA [10 aTOMHON SHEPrHU
(MATATD) [1. S Ha SKCKypCcHU B J1a00OpaTOpHn
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Takxke o rotoBHocT OUNAN pacwmputs U auBepcudu-
LuMpoBaTb cBoe yyacTue B npoektax MATATI.

Buauty [.AHa npepwectsoBan npuesn 8 OUAN
12 okTabpsa HauvanbHuKka oTaenenua Esponbi Henap-
TameHTa TexHuyeckom koonepauun MATATI M. Kpayse
M CcoCTaBlieHWe NaMsATHOM 3anuCKW, OTpa3uBLUEH
uaeu [JanbHeuWlero paseuTUa Koonepauun MATATI
u OUAN.

28 okTtabps B [lekuHe cocToanacb 3KcnepTHas
BcTpeua pabouer rpynnbl Poccun v Kutas no cotpya-
HWUECTBY B paMKax KPYMHbIX HAayUYHbIX MHPPACTPYKTYp.
Llenbio BCTpeun Bbinn onpepenieHne U KOHKPETU3auMs
yyacTus KUTaMCKUX HayuHbIxX LeHTpoB B npoekTte NICA,
peanusyemom B OUAWU, u yuactus OUAN B kutalckmx
KPYMHbIX HayuHbix npoektax. Co ctopoHbl Kutas Bo
BCTpeYe ydyacTBOBa/M npepctasutenu MHctutyta co-
BpeMeHHOM u3uku (JlaHbwkoy), MHcTUTyTa pU3nKK
nnasmbl (Xadpar) v YHusepcuteta LuHbxya (MekuH).
Mpoekt NICA c poccuiickol CTOpPOHbI MpepcTaBasna
neneraums OUAWN, Bosrnaensemas pyKkoBoguTesnem
npoekTa B. [1. Kexkenugse.

Bbiin onpepenexbl oxufaemble OUHAHCOBblE Ma-
pameTpbl Koonepauud M obsacTv B3aMMOAEWCTBUS MO
anekTpomarHutHomy kanopumetpy gns NICA /MPD,
a TaKXXe CO3[4aHWI0 HaKOMWTENsl 3HEPrMM Ha OCHOBE
BbICOKOTEMMNEPATYPHbIX CBEPXMNPOBOASLLUX MAarHUTOB.

Dynamic Albedo of Neutrons (DAN) at+ Mars:Curiosi

The Frank Laboratory of Neutron Physics, 25-26 October.
Deputy Director General of the International Atomic Energy
Agency (IAEA) D.Yang on an excursion to the Laboratory




NHOOPMALMA OMPEKLIM OUNAN

JINR DIRECTORATE’S INFORMATION

Iexnn (Kurait), 28 okTa0ps. Y4aCTHUKN SKCIIEPTHOW BCTPEUH
paboueii rpynmsl Poccun n Kuras mo corpyqaudecTBy
B paMKaxX KPYITHBIX HayYHBIX HHQPACTPYKTYp

NICA project on the Russian side was represented by
the JINR delegation chaired by Leader of the project
V.Kekelidze.

The parties defined expected financial parameters
of the cooperation and areas of interaction within
the Electromagnetic Calorimeter project for the
NICA /MPD, establishment of an energy storage based
on high-temperature superconducting magnets, as
well as conditions of participation in other projects.
The sides considered ways for technology transfer, in
particular, in the framework of implementation of the
joint project on the SC-200 superconducting compact
proton cyclotron for medical applications.

A delegation from JINR headed by Director of
the Institute Academician V.Matveev visited Berlin
on 9—10 November to take part in the Russian—
German meeting on the work-out of “The Roadmap of
German—Russian cooperation in education, science,
research and innovation”. On the side of Germany the
event was attended by leaders and representatives of
departments of the Federal Ministry of Education and
Research of Germany (Bundesministerium fir Bildung
und Forschung, BMBF), the Helmholtz Association,
the German Agency of Academic Exchange (Deutscher
Akademischer Austauschdienst, DAAD), the German
Academy of Sciences Leopoldina (Deutsche Akademie
der Naturforscher Leopoldina), the M.Planck Society
of Scientific Research, and the Humboldt Foundation.
Among Russian participants were Assistant to RF
President A.Fursenko, RF Ambassador in Germany
V. Grinin, RF Deputy Minister of Education and Science
G.Trubnikov, RAS President A.Sergeev, President of
NRC KI M. Kovalchuk, Chairman of the RFBR Council
V.Panchenko and other representatives of Russian
scientific centres.

EI

IR

Beijing (China), 28 October. Participants of the expert meeting
of the Russia—China Working Group on cooperation
in the framework of large research infrastructures

Joint recommendations were discussed on the
contents of the German—Russian Roadmap. Much at-
tention in the discussions was paid to the projects
NICA and FAIR.

On 15 November, a meeting of the JINR Science
and Technology Council was held in the International
Conference Hall. Opening the meeting, Professor
R. Jolos, Chairman of the JINR Science and Technology
Council, greeted on behalf of all present V.Matveev
who had been awarded the RF Order “For Merit
to the Fatherland”, lll class, and National Order of
Merit of France, Officer degree, and Academician
Yu.Oganessian who had been awarded the RF Order
“For Merit to the Fatherland”, Il class.

V.Matveev presented information on the latest
significant events at JINR, in particular, about the re-
sults of Scientific Council September session, meet-
ings in Uzbekistan and prospects of cooperation with
France and Germany.

JINR Press Secretary B.Starchenko made a re-
port “Distribution of information about JINR activi-
ties”, where he presented a review of JINR activi-
ties in several years, including the year of the JINR
60th anniversary celebration. The report evoked re-
marks, suggestions and questions. In the debates the
following participants took part: Yu.Panebrattsev,
M. ltkis, |. Meshkov, B. Sharkov, E.Krasavin, R. Tsenov,
0. Culicov, D.Kamanin, and S.Nedelko.

Members of the JINR Science and Technology
Council chose the final version of JINR Code of
Professional Ethics by a majority vote.

The report presented by G. Shirkov, Corresponding
Member of RAS, was devoted to the Medical Compact
Superconducting Accelerator being constructed joint-
ly by specialists from JINR and the Institute of Plasma
Physics of the Chinese Academy of Sciences (ASIPP).
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CTopoHbl paccMOTpenu BO3MOXHOCTM AJis nepefauu
TEXHOJIOTWH, B YAaCTHOCTU B paMKax peasiMu3yemMoro co-
BMECTHOrO NpoeKTa MO CBepXMNpPOBOASALLEMY KOMMaKT-
HOMY NpoOTOHHOMY uUuKNoTpoHy SC200 gns MepuuMH-
CKUX Lenewn.

9—10 Hos6ps B BepnuHe Haxoounacb aeneraums
OMAN Bo rnaee ¢ aupekTopoM MHCTUTYTa akafeMUKOM
B. A. MaTtBeeBbIM 4151 yHacTHs B POCCUMUCKO-repMaHCKOM
BCTpeue no paspabotke «Jlopo>kHOM KapTbl repma-
HO-POCCUMCKOro CoTpyaHUuecTBa B obnactv obpasosa-
HUS1, HAYKH, UCCNEef0BaHWIM U MHHOBaLMM». COo CTOPOHDI
[epMaHWMM BO BCTpeue yuyacTBOBa/IM PYKOBOLMTENMU W
npencraBuTenn penaptameHToB PefepanbHOro MUHM-
cTepcTBa ODOpa3oBaHWs WM WccnenoBaHui [epmaHuu,
O6venuHeHns umenu Menbmronbua, FepmaHCKoOW ciy-
Obl akageMuyeckux obmeHos, epmMaHCKOM akagemuu
ectectBoucnbiTatene  «JleononbguHa», ObuecTsa
HayuyHbiX uWccnepoBaHuk Makca [lnaHka, ®oHpa
lymbonbata. B uncne poccuHCKUX yyacTHUKOB — Mo-
mouwHuk lNpesupenta PO A.A. ®ypceHko, nocon PO
8 Fepmanuu B.M.[puHUH, 3amMmecTUTENb MUHKUCTPA OB-
pasoBaHus W Hayku [.B.Tpyb6Hukos, npeaugent PAH
A.M.Ceprees, npesvgeHt HUL, KN M.B.Kosanbuyk,
npencepatens copeta PO®OU B. A. lMaHueHKko, a Takxe
pAA4 NpeacTaBUTENEN POCCUWCKUX HayyHbIX LLEHTPOB.

Ha BcTpeue Gbinv npeacTaBieHbl COBMECTHblE pe-
KOMEHAALMU MO COAepXXaHUID repMaHO-POCCHMMCKOM
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LOPOXKHOM KapTbl. B obcykaeHusix 6onblwioe BHUMA-
Hue 6bino ypeneHo npoektam NICA u FAIR.

15 Hoa6psa & [loMe MexxayHApOAHbIX COBELLAHMH
coctoanock 3acegaHve HTC OUAWN. Mpepcenatens co-
BeTa npodeccop P.B.[>konoc, oTkpbiBas 3acepaHue,
no3apasun OT MMEHW MPUCYTCTBYIOWMX C BbICOKUMMU
NPaBUTENbCTBEHHbIMK Harpagamu akagemuka B.A.Ma-
TBEEBa, HArpa>KQeHHOro POCCHMWCKUM OpAeHoM «3a
3acnyru nepes Oteuectsom» Il cTeneHu u HauuoHasnb-
HbiM opfeHoM MDpaHuuu «3a 3ac/yru», U akajemuka
0. . OraHecaHa, HarpakaeHHOro opgeHoMm «3a 3a-
cnyru nepeg Oteuectsom» Il crenenu.

Oupektop OUAN B. A. Matsees nogenuncs uHdop-
MauMel O NoCNefHWUX BaKHbIX COObITUSAX B >KU3HW UH-
CTUTYTa, B YACTHOCTHM 06 uTorax YueHoro coeeta, npo-
weawero B ceHTabpe, BcTpeyax B Y3bekucraHe, nep-
crnekTuBax coTpyaHudectBa ¢ MpaHuren v epmaHuen.

Mpecc-cekpetaps OUAN B.M.CrapuyeHKko BbICTy-
nun ¢ goknagom «PacnpocrtpaHeHue uHdopmauuu o
nesatenbHoctn OUAN», B KoTopom npepctasun o0b63op
paboTbl, NpofeNnaHHoW HayYHO-UH(DOPMALIMOHHbIM OT-
nenom OUAN 3a HeckonbKo NeT, BK/oUas rog, npasgHo-
BaHus 60-netus UHctutyTa. ITOT HOKNAA Bbi3BaN LiENbIM
pPAA OT3bIBOB, NPEA/IOXeHHIH U Bonpocos. B obcyxae-
HuM npuHsan yyactve 0. A. Manebpatues, M.T. Utkuc,
N.H. Meuwkos, b.1O. LLlapkos, E. A. KpacasuH, P.LieHos,
0O.Kynukos, [.B.KamanuH, C.H.Hegenbko.

In particular, G.Shirkov noted that at present the
main elements of the facility are in the adjustment
stage. The SC202 accelerator is to be manufactured
and delivered to Dubna next year when it will replace
the phasotron. E.Krasavin, R.Tsenov, |.Meshkov and
others made remarks and suggestions on the report.

On 1 December, an extended meeting of the RAS
Council on Heavy lon Physics was held in Dubna. It
was attended by the Council members, and specialists
from leading institutes of Russia, France and Germany
were invited. The programme of the meeting includ-
ed discussion of research programme on radioactive
nuclei beams at the U400M/ACCULINNA-2 acceler-
ator complex in the present and coming Seven-Year
Plans, as well as prospects for the development of
this theme up to 2030. The meeting joined more than
60 participants, which is explained by a deep interest
in the discussed issue.

Chairman of the Council Yu.Oganessian opened
the meeting with the report “Investigations of nuclei
far away from the f-stability line as one of three FLNR
fields of research”. Reports by M. Levitovich (GANIL,
France), K.Seidenberger, H.Simon and Yu.Litvinov
(GSI, Germany) were devoted to advanced tech-
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nologies for conducting experiments with beams of
radioactive nuclei in leading institutes of the world.
G. Akopiyan, S.Krupko and A.Fomichev in their re-
ports spoke on the status of the ACCULINNA-2 sep-
arator development and experiments programme in
the near to medium term. L.Grigorenko made a re-
port “Scientific programme for electron—ion collider”.
G.Trubnikov, G.Gulbekyan and S.Polozov (MEPhI)
made reports that were met with considerable inter-
est. |.Meshkov delivered a report “Electron—ion col-
lider using crystalline ion beams®. During a round table
chaired by B. Sharkov, a lively discussion was held.

In conclusion, the meeting affirmed the scientific
programme of research at the U400M /ACCULINNA-2
up to 2023 and also showed great interest in the
plans for the future. The DERICA (Dubna Electron—
Radioactive lon Collider fAcility) project brought up for
discussion was considered promising and ambitious for
potential discoveries. This project is able to advance
JINR to the world level in this field just like NICA.

On 7 December, an interdepartmental delegation
from Vietnam visited JINR. The delegation consist-
ed of representatives of the Vietnam Atomic Energy
Institute VINATOM headed by its President Tran Chi




NHPOPMALINA ONPEKLIMN OUAN

Mocne ouepepnHoro paccmotpenus Kogekca npo-
heccuoHanbHoM 3TUKU coTpyaHrkoB OUAN unenbl HTC
GO/bLUMHCTBOM TOJIOCOB MPHHSIU €0 OKOHYATEsIbHYIO
peaakuumio.

Hoknap uneHa-koppecnoHgeHta PAH T. M. LUup-
KoBa Obll MOCBAWEH MELULMHCKOMY KOMMaKTHOMY
CBEPXMNPOBOSLLEMY YCKOPWUTENO, KOTOPbIM co3Aa-
etca coemecTHo cneunanuctamu OUAN u Unctutyta
du3ukK nnasmbl Kutarckon akagemuun Hayk (ASIPP).
[oknaguuk, B 4aCTHOCTM, OTMETWJI, UTO B HacTosllee
BPEMSI OCHOBHblE 3JIEMEHTbI HaXOAsATCS B CTafWu Ha-
nagku. B TeueHue cnepylowero ropa yckopuTtesnb
SC200 ponskeH BbITb M3roTOBNEH M NOcTassieH B [lybHy
M CMOXeT 3aMeHUTb (pa3oTpoH. MHeHusi U noxxena-
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HUa no poknapy Bbickasanu E.A.KpacaeuH, P.LleHos,
C.H. Amutpues, U.H. Mewwkos v ap.

1 pekabpsa e [lybHe cocTosnocb paclimMpeHHoe
3acepanve Coseta PAH no domsuke TsaXKenbiX MOHOB,
Ha KoTopoe ObiNM MpWrialWeHbl Kak Y/ieHbl COBETa,
Tak W CneuuanucTbl U3 BelyluMX MHCTUTYTOB Poccum,
®paHuuu 1 Nepmaruu. MNosecTka fHa BKOUYana obCysx-
[eHWe nporpammbl WCCMELOBaAHWW C MydyKamu paguo-
aKTUBHbIX sihep Ha yckopuTenbHoMm komnnekce JIAP
Y-400M /ACCULINNA-2 B TekyLien U cnepyrolLen ce-
MW/IETKaX, @ TaKXXe NepPCrneKTUBbl Pa3BUTHUS ITOW TeMa-
tikn no 2030 r. CosewtaHune cobpano 6onee 60 yuact-
HWUKOB, YTO OBDBACHSAETCS MOBbILEHHBIM WHTEPECOM K
obcyxpaemol npobneme.

Jy6Hna, 1 nexabps. Pacmmpennoe 3acenanue Coera PAH 1o ¢u3uke TSKETBIX HOHOB

Dubna, 1 December. An extended meeting of the RAS Council on Heavy Ion Physics

Thanh, Expert of the Department of Education and
Training of the Government of Vietnam Nguyen Trieu
Nhien, and representatives of the Vietnamese Ministry
of Industry and Trade, the Ministry of Finance, and
the Ministry of Science and Technology. The dele-
gation was accompanied by Chief Specialist of the
International Cooperation Department of the State
Atomic Energy Corporation Rosatom V.Pestov and
Professor Nguyen Manh Shat, a Member of the JINR
Scientific Council and Head of the national group of
Vietnam in JINR.

At the meeting with JINR representatives head-
ed by JINR Vice-Director M.ltkis, a lecture on JINR
activities and JINR educational programmes was de-
livered by Head of the JINR International Cooperation
Department D.Kamanin and Director of the JINR

University Centre S.Pakuliak. The sides discussed
issues of attracting young scientists and engineers
from Vietnam who are studying at Russian universities
at the moment was discussed. Initiation and develop-
ment of unique JINR infrastructure objects and possi-
bility of technology transfer were marked as the most
advantageous areas of cooperation.

The delegation had excursions to the Flerov La-
boratory of Nuclear Reactions and the Factory of
Superheavy Elements, and got acquainted with the
spectrometer complex of the IBR-2 reactor at the
Frank Laboratory of Neutron Physics.

On 17—19 December, Head of the Division of
Science Policy and Capacity Building of the Natural
Sciences Division of UNESCO M.Zebaze Kana and
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OTkpbin coBellaHWe npefcepatesb COBETa aKkage-
muk tO. L. OranecsH pnoknagom «Uccnenosanve sigep,
YAANEHHbIX OT NIMHUK BeTa-cTabuIbHOCTH, — OAHO W3
Tpex HayuHbix Hanpaenenun JIAP OUAN». M. Jlesuto-
By (GANIL, ®panums), K.lLakngeH6eprep, X.Cumon
u 0. JluteuHos (GSI, MepmaHusa) pacckasanu o nepe-
[OBbIX TEXHOJIOTUAX A/ NPOBEAEHUS IKCMEePUMEHTOB
C Ny4KaMU PafMOaKTUBHbIX SLAEP B BEAYLUUX WHCTUTY-
Tax mupa. B noknapax . M. Tep-AkonbsHa, C. A. Kpynko
u A.C.®DomuueBa coobuianocb o cratyce gparmeHT-
cenapatopa ACCULINNA-2 u akcnepvMeHTanbHOM
nporpamme WcCrefoBaHWi B OnWKaiwen W cpegHe-
cpouHow nepcnekTuee. J1.B.lpuropeHko npencrasun
OCHOBHbIE acneKTbl Hay4HOM NpPOrpamMMbl 3/1EKTPOH-
MOHHOro Konnanpgepa. bonbwoe BHWMaHWe Bbi3Banu
noknagbi I'. B. Tpy6Hukosa, .. NynbbexsHa u C. M. Mo-
nososa (MU®U). N.H. MeLwkos BbICTYyNuA C LOKNALOM
«DNEKTPOH-MOHHDBIN Konnahaep Ha “kpuctannuueckmux”
MOHHbIX NMyykax». B pamkax 3acepaHus 6bin nposefeH
Kpyrnibiv cton nog npegceparenscreom b. tO. LLlapkosa.

Mo wrtoram 3acepaHus Obina opobpeHa HaydHas
nporpamma MccnefoBaHWi Ha komnnekce Y-400M/
ACCULINNA-2 po 2023 r. v nopnep>kaHbl nnaHbl Ha
bonee panekyto nepcrektuey. BbiHeceHHbIN Ha 0BCyK-
nenve npoekt DERICA (Dubna Electron-Radioactive
lon Collider fAcility) npusHaH MHoroobellaloWwmum c
TOUKW 3peHWs MOoTeHLMana OTKPbITHH, CNOCOBHbIX Bbi-
asuHyTe OUAN Ha mMupoBoK ypoBeHb B faHHOM obna-
ctv no aHanoruu ¢ npoektom NICA.
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7 pexkabpsa OUAN nocetwna mexxBenomMcTBeHHas
nenerauus v3 BbetHama, B COCTaB KOTOPOM BOLUM
npefcraBuTeny BbeTHaMcKOro MWHCTUTYTa aTOMHOM
aHeprun (VINATOM) Bo rnaBe c ero npe3vpeHToM
YUan Tou TxaHeMm, 3kcnepT oTaena obpasosaHus npa-
BuTenbctBa BbetHama HryeH Yuey HueH, npepcrasu-
Tenn MuHUCTEPCTBA NMPOMbILLIEHHOCTU M WHBECTHULWM,
MuHucTepcTBa puHaHcOoB M MuHUCTEpCTBA HayKW W
TexHonoruk BbeTHama. [enerauuio conpoBoknanu
rNaBHbIA CMeuManucT genaptameHTa MeXK4yHapogHO-
ro cotpypHuuectea K «Pocatom» B.A.[llecTtos, unex
YueHoro coseta OUNAN u pykoBoguTenb HauuoHasb-
How rpynnbl BoetHama B OUAMN npodpeccop Hryew
Manb LLar.

Ha Bctpeue ¢ npepcrasutenamu OUAU Bo rnase
c Buue-gupektopoM M.[.UTKHcoM o [esATenbHoCTH
OUAN u ero obpasosaresnbHbiXx MporpamMMmax roctam
pacckasasiiv HauyaslbHUK OTheNla MeXAYHapOAHbIX CBs-
sen [I.B.Kamanun u gupektop YuebHo-HayuyHOro LeH-
tpa C.3.Makynsk. CtopoHbl 0bCynunu BO3MOXKHOCTb
npuenederuss B OUAN mMonoppix BbETHAMCKMX YUYeHbIX
U WHXXEHEpOB, NPOXOASLMX obydeHUe B POCCHHMCKMUX
By3ax. B kayectBe 0cobeHHO nepcrekTUBHbIX Hanpas-
NeHUH ana B3auMopencTeus Obiiu oTMeueHbl paboTbl
MO CO3[AaHHIO W PA3BHUTUIO YHWKA/IbHbIX OOBEKTOB Ha-
YUYHOMU UHppacTpyKkTypbl OUANU 1 BO3MOXKHOCTU TpaHC-
drepa TeXHONOTMH.

[Jenerauus nobbisana c akckypcuei B JlabopaTtopuu
AOEPHbIX peakuui, Ha habpuKe CBEPXTSKENbIX 3Jie-
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JlyOHa, 7 nexaOpsi. Me)XBeTOMCTBEHHAS JIeeranus
u3 Brernama B OMSAN

Dubna, 7 December. An interdepartmental delegation
from Vietnam at JINR
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MEHTOB, a TaK)Ke OCMOTpesia KOMMNEKC CNeKTPOMETPOB
peakTtopa UBP-2 JlabopaTtopuu HEHTPOHHON PU3HKMU.

17—19 pexkabps OUAN nocetunu pykosoauTesb
CEeKUMM OTheNla HayyHOW MOJIMTUKKM W HapallMBaHWs
noTeHuMana cektopa ectectBeHHbix Hayk HOHECKO
M. 3eba3-KaHa W Beaylimi cneLmanucT cektopa ecte-
ctBeHHbix Hayk FOHECKO >K.-M.Hrom-Ab6bsara.

Ha BcTpeue ¢ pykosogcteom MuctutyTa 6bin pac-
CMOTPEHbI BO3MOXHOCTH MO YKPEMNIEHUIO WU pacluupe-
Huio cotpyaHuuectsa OUAN—IOHECKO B pamkax 06-
HoBneHHoro B 2017 r. CornalieHus o coTpyaHHYecTBe,
a TaKXXe HOBble MOeW B3aUMOLEWCTBMS, CBA3aHHblE C
obpaszosatenbHbiMu WHULMaTtueamu OUAU u nogaro-
ToBKOW nporpammsl ctuneHguatos KOHECKO B8 OUAN.
B cBs3u ¢ pewennem FOHECKO o06bsisruTb 2019 r. Mex-
AyHapoaHbiM rogom [Nepuoguueckoi Tabivupl XUMH-
UECKHUX 3/IEMEHTOB OOCYXXAaNUCb HEKOTOPbIE aCrneKTbl
yuyacTus B NPa3fHUYHbIX MeponpuaTuax UHcTUTyTa Kak
opraHu3aluu1, BHECLLEH pellatoLLMi BKaL B OTKPbITUE
HOBbIX CBEPXTS>KE/bIX 3/IEMEHTOB.

lFoctu nocetunu nabopatopun OUAWU, roe osHa-
KOMW/IMCb C UCCNef0BaTe/IbCKOW WMHAPACTPYKTYpOH
UHcTuTyTa 1 pestenbHocTbio YuebHOo-HayqHOro LeHTpa.

27 pekabpsa cocrosnocb 3acepganne HTC OUAU
nop npeacenatennbcteom P. B. Ixxonoca. beinu paccmo-
TpeHb! goknagbl gupektopa JIAP C.H. Amutpuesa v gu-
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pektopa JIOBI B. [l. Kekennpse o xope pabort no da-
OpuKe cBepxTsKenbix anemeHToB U Komnnekcy NICA.
B Hauane 3acepaHus aupektop ONAN B. A. MaTteees
Bpyuun ydeHomy cekpetapto HTC, ctapwemy HayyHo-
My coTpyaHuky JIT® OUAN E.A.KonraHosor nouet-
HYlO MaMsATHYlO Megasnb «3a 3acnyru nepen Haykow u
O6berHEHHbIM UHCTUTYTOM AAEPHbIX UCCNENOoBaHUN»
3a GO/bLLOW BKNAM B OpraHU3aLMio W ycrnelHylo pabo-
Ty HayuyHo-texHuueckoro coseta OUAN.
C.H.OmuTpueB npeacrtaBun B CBOEM [OK/a-
[le OCHOBHble 3Tanbl paboTbl NO co3gaHuio habprKu
CBEPXTSXKE/IbIX 3/IEMEHTOB — CTPOWTE/NIbCTBO HOBOMO
3KCMNEePUMEHTANIbHOrO KOPMyca, MOHTaX LUMKAOTPOHA
OLU-280, nogrotoeky nomelieHWH U TEXHOJSIOTHUECKUX
CUCTEM YCKOpUTENbHOrO Komnekca. [poseaeHue nep-
BbIX 3KCMEPUMEHTOB 3anfaHUPOBaHO Ha CEHTABPb—
Hos6pb 2018 r. B obGcypeHun poknaga NpUHANM
yuactve P.B. Oxonoc, B.A.Mareees, tO.L.OraHecsH.
B cBoMX KOMMeHTapuax OHW OBpaTW/M BHUMaHWE Ha
B3aMMOAENCTBHUE C BHELUHUMW OpPraHW3auusiMU U B Lie-
JIOM BbICOKO OLEHW/I LeATeNbHOCTb KOIIeKTHBa Nabo-
paTopuu, HanpaB/iEHHYIO Ha PeLLeHUe raBHbIX 3adad.
B. . Kekenuase Hassan OCHOBHble OObeKTbl BOa-
30BoM KoHgwurypaumn komniekca NICA: yckopuTtesnb-
HbIW KOMMNJIEKC, AEWCTBYIOLWMH MOLEPHUIUPOBAHHDbIN
HYK/IOTPOH, BycTep, WMHXKEKLMOHHbIM KOMMJEKC, 3KC-
NEePUMEHTa/IbHYIO 30HY, ABa HAKOMWUTEsIbHbIX KOJbLA

Leading Specialist of the Sector for Natural Sciences
J.-P.Ngome Abiaga visited JINR.

The UNESCO representatives discussed with the
leaders of the Institute the possibilities of strength-
ening and expending JINR—UNESCO cooperation in
the framework of the Agreement on cooperation re-
newed in 2017 and new issues of contacts concerning
educational initiatives of JINR and preparation of the
programme for UNESCO grant-aided students at JINR.
Due to the UNESCQ’s decision to proclaim 2019 as the
International Year of the Periodic Table of Chemical
Elements, some aspects of JINR’s participation in cor-
responding festive UNESCO events were discussed,
as far as JINR made an invaluable contribution to the
discovery of new superheavy elements.

The guests visited JINR laboratories, learnt about
the research infrastructure of the Institute and activi-
ties of the University Centre.

On 27 December, the meeting of the JINR
Science and Technology Council was held chaired
by R.Jolos; reports on two JINR basic projects were
considered: the Factory of Superheavy Elements, by
FLNR Director S.Dmitriev, and the NICA complex, by
VBLHEP Director V.Kekelidze.

EI

At the beginning of the meeting, JINR Director
V.Matveev awarded E.Kolganova, Scientific Secretary
of JINR STC, Senior Researcher of JINR BLTP, with the
JINR commemorative honorary medal “For Services to
Science and the Joint Institute for Nuclear Research”
for her great contribution to organization and suc-
cessful work of the JINR Science and Technology
Council.

In his report S. Dmitriev demonstrated major stag-
es of the Factory of Superheavy Elements develop-
ment: construction of a new experimental building, the
DC-280 cyclotron assembly, and preparation of the
area and technological systems for the new accelera-
tor complex. Preparation and performance of the first
experiments are planned for September—November
2018. R.Jolos, V.Matveev and Yu.Oganessian took
part in the discussion of the report. In their comments
they underlined the importance of contacts with ex-
ternal organizations and, as a whole, praised the work
of the Laboratory community aimed at the solution of
major tasks.

V.Kekelidze emphasized the main objects of ba-
sic configuration of the NICA complex: the acceler-
ator complex, the operating modernized Nuclotron,
the Booster, the Injection Complex, the experimental
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Konnamgepa C ABYMSi TOUKaMW MepecedeHus.
Coszpatotcs getektopbl MPD, BM@N v uHpa-
CTPyKTYpHbIM 06bekT — ueHTp NICA, koTopbii
Oyner Bkodatb B cebs U BbIYUCIWUTENIBHBIN
ueHTp. [lposeMOHCTpUpOBaB 3CKM3 HOBOrO
LeHTpa, AOK/JaAuYMK OCTAHOBWJ/ICA Ha noaTan-
HOW paboTe MO KaKOAOMy M3 NepeuyrcieHHbiX
06bEKTOB M paccKkasan O MPUBAEUEHUH K yua-
CTHIO B NMPOEKTE CMeLUalnucToB W OpraHusaLuim
Poccun, LEPH, Tepmanuu, Kutas, Yexuu u
Apyrux ctpaH. B 3akniouenue B. [I.Kekenugse
OTMETW/, UTO CO3[AHWE YCKOPUTENIbHOMO KOM-
nnekca, MHXXEHepHOM UHAPACTPYKTYpbl, IKCMe-
PUMEHTasNIbHbIX YCTAHOBOK BELETCS COrJacHO
nnaHy, pa3BUBaETCs COTPYAHWUYECTBO C Hay4HbI-
MW LEHTpaMH CTpaH-y4yacTHWL, acCOLMUPOBaH-
HbIX CTpaH-uyneHoB, ¢ Kutaem v gpyrumu nap-
THepamu. C BOMpocaMu U KOMMEHTapPUSIMU MO
poknagy ebictynunu M.T.Utkuc, B. A. MaTBees,
HO.U. OraxecsH, WU.H. Mewukos.

B. A.MatBeeB npoOMH(OPMHUPOBaAsN USEHOB
HTC o peAtenbHOCTH OMpEKUMH, a TaKyKe ocTa-
HOBWJ/ICA Ha OCHOBHbIX WTOrax roga W 3afa-
uax, KOTOpble MPEACTOMT pellaTb KONEKTUBY
MHctutyTa B 2018 1.

zone, and two storage rings with two cross
points of the collider. Under development
are the MPD, BM@N detectors and the NICA
Centre, an infrastructure item that will include
a computing centre. The speaker demonstrated
a sketch of the new centre and then touched
upon development stages of each of the men-
tioned objects; he reported on attracting spe-
cialists and organizations from Russia, CERN,
Germany, China, the Czech Republic and other
countries to participate in the project. In con-
clusion, V.Kekelidze noted that establishment
of the accelerator complex, engineering infra-
structure, and experimental facilities is pro-
gressing as planned. Cooperation with China
and other countries is developing. M.ltkis,
V.Matveev, Yu.Oganessian and |.Meshkov
posed questions and made comments.

The JINR Director informed STC mem-
bers about the activities of the Directorate
and talked about the main results in 2017 and
tasks for the JINR staff to solve in 2018.

—EI
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AWARDS

Vkasom Ilpesnpenta Poccurickornt deneparnn ot 24 OK-
Ta6psa 2017 I HAYYHBIHA PYKOBOAMUTENL JlabopaTopum sAnep-
HbIx peaknui uM. L H.®neposa OUAN akagemuxk PAH FOpuii
Ifonaxoeuu QOzanecan HATPLKIEH OPJAEHOM <«3a 3aCIyTU
nepen OredectBoM» II creneny 3a OONBIION BKIAJ, B PA3BU-
THE HAYKU 1 OOPA30BAHMS, IIOATOTOBKY KBATU(PHUIIMPOBAHHBIX
CIIEIIUATIMCTOB.

By the Order of the President of the Russian Federation of
24 October 2017, Scientific Leader of the Flerov Laboratory of
Nuclear Reactions of JINR RAS Academician Yuri Tsolakovich
Oganessian is awarded the Order “For Merit to the Fatherland”,
II class, for great contribution to the development of science
and education and training of qualified specialists.

———000———

27 (eBpana 2018 1. POCCUICKON aKaEMHUEH HAYK HA 34-
ceganuu Ilpesupmyma PAH mpuHATO pelieHue INPUCYIUThb
Bonpiryio 30510Ty10 Megaib uM. M. B.JJomonocosa 3a 2017 1. mu-
POBOMY JIMJIEPY B OOJIACTU CUHTE32 HOBBIX XMMUYECKUX dJIE-
MEHTOB aKkaJieMuKy FO. II. Ozanecany.

Hay4uHbli1 pyKOBOAUTEIb JITAOOpATOPUHU ALEPHBIX PEAKIIUI
nM.I'H.@neposa OMAM HO.I1.OranecsiH yJOCTOEH BBbICHIEN
Harpazasl PAH 3a dyHAaMEHTAIbHBIE UCCIEAOBAHMSA B OOIACTU
B3aMMOJEUCTBUA CIOXKHBIX ANEP M IKCIICPUMEHTAIBHOE MO/~
TBEPKACHUE TUITOTE3BL CYLIECTBOBAHUSA «OCTPOBA CTAOWIBHO-
CTH» CBEPXTSDKEIIBIX JIEMECHTOB.

On 27 February 2018, a decision was taken at the meeting
of the RAS Presidium to award the 2017 Lomonosov Great Gold
Medal to the world leader in the synthesis of new chemical ele-
ments Academician Yu. Ts. Oganessian.

The Scientific Leader of the Flerov Laboratory of Nuclear
Reactions of JINR Yu.Ts.Oganessian is awarded the highest Prize
of RAS “for fundamental research in the field of interactions of
compound nuclei and the experimental confirmation of the
hypothesis for the existence of the “island of stability” of super-
heavy elements”.




HAICPAObI
AWARDS

Vkaszom IIpesupenra Poccuiickoit denepanun
or 2 Hosa6ps 2017 r aupexrop OOBEIUHEHHOIO
UHCTUTYTA  SIIEPHBIX  UCCIEAOBAHUN  Buxmop
Anamonveeun Mameeeé HAIPAKICH OpPICHOM
«3a 3acayru nepen OrtedectBom» Il cremenu 3a
OOJIBIIION BKJIA/I B PA3BUTHC HAYKH, OOPA30BAHUS,
MTO/IFOTOBKY KBIM(PUIIMPOBAHHBIX CIICIIMATIHNCTOB U
MHOTOJIETHIOIO JOOPOCOBECTHYIO PAOOTY.

By the Order of the President of the Russian
Federation of 2 November 2017, Director of the Joint
Institute for Nuclear Research RAS Academician Viktor
Anatolievich Matveev is awarded the Order “For
Merit to the Fatherland”, III class, for great contribution
to the development of science and education, training
of qualified specialists and many years of dedicated
work.

PacniopspkeHHEM Iy6epHaTOpa MOCKOBCKOI OOJIACTU OT
12 pexabpsa 2017 1. yrBEp:KIEHBI UIMEHA JIAYPEATOB IIPEMUM B
cpepe HAYKM U MHHOBALMI U1 MOJIOABIX YYEHBIX M CHELM-
amctoB 2017 1 Jlaypearamu cranyd 12 MOJIOABIX YYEHBIX U
3 ABTOPCKUX KOJUIEKTHUBA U3 JEBATH MYHUIIUITAJIBLHBIX OOpa-
30BAHHUI MOCKOBCKOU OOJIACTH, B TOM YMCJIE U3 IIECTU HAYKO-
I'PajioB.

3aMECTUTEND PYKOBOAUTEIS YIPABICHUS HAYYHO-OPTa-
HHU3AITHOHHON paGOTBl U MEKIYHAPOIHOTO COTPYAHUYECTBA
OMAN Oanez Banepvesuu benoe Crail jlaypearom IIPEMUHN
3a pabory «HccieroBanue HEUPOXUMUUYECCKUX MEXAHHU3MOB
BO3/ICHCTBUSI MOHUBUPYIOINX H3IYYCHUN HA (DYHKIIUU [[CH-
TPAIbHOM HEPBHOM CUCTEMBbI».

By the Decree of the Governor of the Moscow Region of 12
December 2017, names of the laureates of the Prize in science
and innovation for young scientists and specialists of 2017 were
approved. Twelve young scientists and three teams of authors

from nine municipal districts of the Moscow Region, including six science cities, became the laureates of the Prize.
Deputy Head of the Science Organization and International Cooperation Office of JINR Oleg Valerievich
Belov became the laureate of the Prize for his work “Study of neurochemical mechanisms of ionizing radiation

action on functions of the central nervous system”.

EI




JH® um. U. M. ®panka — 60 1em

29 nosops ¢ JIK «Mup» npowen mopocecmeen-
MBIl Geuep, NOCBAUWeHHbIL npaszoHosanuro  60-r1emus
Jlabopamopuu wneuimponnou @uzuku um. 1. M. Dpanka,
cobpaswiuii gemeparog u compyonuxkos JIH®, cocmeii u3z
opyeux nabopamopuii u noopasoenenuit OUAU, uncmu-
mymoe Poccuu u 3apybesicos.

K robunero nabopamopuu compyOHuKamu Hay4Ho-um-
dopmayuonnoeo omoera OHAU 6vina nodcomosnena
¢domosvicmaska no apxusnvim gomoepapuim JIH® u
OUAN, unmocmpupyrowas pazeumue IKCHepUMeHmaib-
HOU 6azvl 1abOpamopuu, HANPAGIeHUll UCCIe008aHUl,
coObIMUSL CHOPMUBHOU U 0OWECMBEHHOU JHCU3HU 1aD0-
pamopuu. B manom 3ane [Joma xynemypol 6vi1 nposeder
OpeliH-pune, 8 KOMOPOM YUACMBOBALU WUECTb KOMAHO NPU
akmueHou noooepoicke 3pumeinei. Xowl 6mopo2o ma-
Jrca ObL ohopmaen naaHwemamu ¢ 60CHPOU3EEOEHHDbI-
MU HOMepamu 1adopamopHoll cmeHneazemol «Helimpomny.
Topowcecmeennoti uacmu 6 6onvuiom 3ane K npeduie-
CMBOBANIO APKOE NAZEPHOE ULO)Y.

Ipazonuunvii  éeuep omxpoln  Oupexmop JIH®
B. H. lllgeyos. [lobrazooapus eécex coopasuuxcs, oxn om-
Memuil OCHO8HbLE 8eXU 8 UCTNOPUU 1aDOPAMOPUU U HA38AT
UMeHAa cOMPYOHUKO8, CEA3AHHBIX CO 3HAYUMbBIMU OMKPbI-
musmu u pesyromamamiu. JJOKIAOUUK Gblpasuil yeepeH-
HOCMb 8 MOM, YmO 1a60pamopuy npeoCcmoum dHcumo
«007120, CUACMIUBO U 8bIOABAMb PE3VIbIMAMbL HA XOPO-
wem MUpoB8oM YposHe».

Buye-oupexmop OHAH M.I. Umxuc, nonpugem-
CmMeosas 6cex NPUCymcmeyloujux, om uMeHu OUpexyuu
8bIPA3UL 2IYOOKYIO O11a200apHOCIL KOIEKMugy nabopa-
mopuu 3a HayyHvle O0CMUNCEHUS, 3a AKMUBHYIO U YCHel-
HYI0 NOO20MOBKY HAYYHOU CMEeHbl U NOXHCeNd O0N2UX Jem
ycnewHou pabomeoi.

C noszopasumenvHoll peuvblo GbICHIYRULU NOMOU-
nux npesuoenma HUL] «Kypuamoeckuil uncmuniymy»

IOBMNEY
JUBILEES

EI

60 nem B. A. beousakoegy

31 oxkmsabpsa ucnoanunoce 60 nem Oupexmopy Jlabopamopuu
s0epHbulx npoonem Baoumy Anexcanoposuuy beouskosy.

Hupexyus Uncmumyma, xoineeu u Opy3vs Menio no30paguii
00UAPa, noicenas emy 000poco 300P08bsl, HOBbIX HAYUHBIX Pe3)ilb-
mamos, cuacmusi u OGAA2ONOIYUUS 8 CeMbe.

V. A. Bednyakov is 60

On 31 October; Director of the Dzhelepov Laboratory of Nuclear
Problems Vadim Aleksandrovich Bednyakov celebrated his 60th
birthday.

The Directorate of the Institute, colleagues and friends warmly
congratulated him and wished him good health, new scientific achieve-
ments, happiness and prosperity in his_family.

FLNPis 60

On 29 November, a ceremonial meeting was held in
the Centre of Culture “Mir” on the occasion of the 60th
anniversary of the Frank Laboratory of Neutron Physics.
It was attended by veterans and laboratory staff members,
guests from other laboratories and departments of JINR,
from Russian and foreign institutions.

A photo exhibition was prepared to the festive event by
the staff of the Scientific Information Department of JINR.
It illustrated the development of the experimental base of
the laboratory, research trends, sportive and social life of
the laboratory staff members. A “brain-ring”” was held in
the Small Hall of the Centre of Culture for six teams and
very active audience. In the Hall, there were tablet com-
puters which demonstrated issues of the laboratory wall
newspaper “Neitron”. The festive meeting in the Big Hall
was started with an impressive laser show.

Director of FLNP V.Shvetsov opened the celebra-
tion meeting. He expressed his gratitude to all the audi-
ence and spoke about the main landmarks in the history
of the laboratory. He also mentioned the names of those
staff members who were connected with outstanding dis-
coveries and results. V.Shvetsov expressed his confidence
that “‘for their laboratory there were many happy years in
store, with internationally significant results”.

JINR Vice-Director M. Itkis greeted the audience and,
on behalf of the Directorate, expressed deep gratitude
to the laboratory community for their scientific achieve-
ments, active and successful training of young scientists
and wished the laboratory many years of successful work.

The following persons also presented congratulatory
addresses: NRC “Kurchatov Institute” President Assistant
V. Aksenov, Plenipotentiary of the Government of Romania
to JINR F.Buzatu, Plenipotentiary of the Government
of Mongolia to JINR S.Davaa, Professor Emeritus of
Charles University (Prague) I Wilhelm, P. Geltenbort




IOBMNEY
JUBILEES

Jy6Ha, 29 Hos6ps. TopsKkecTBEHHBIH Bedep,
nocBsneHHbIH 60-netuto Jlaboparopun
HelTpoHHOH Qu3nku um. M. M. @panka

Dubna, 29 November. The ceremonial meeting . | . s
on the occasion of the 60th anniversary of the ! k
Frank Laboratory of Neutron Physics
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FOBUIIEN
JUBILEES

B.JI. Axkcenos, nonnomounulii npedcmagumens npasumeib-
cmea Pymvinuu ¢ OMAH @. Bysamy, nonnomounsiil npeo-
cmasumens npasumenscmea Monzoruu 6 OUAHN C. [lasaa,
nowemuwlii npogpeccop Kapnosa ynusepcumema (Ilpaca)
U. Bunveenom, 11 I'enemendoopm  (Mucmumym  Jlays—
Janocesena, @panyus), B. Haspoyux (Vrusepcumem
um. A. Muyxesuua, Ionvwa), 1. T. Tpemvsxos (HUKHIT,
Mocksa), A. B. Jlonamos (3amecmumens eeHepaibHO20 OU-
pexmopa HUKHOT), A. U. Kypbakos (ITHUAD, I'amyuna),
. Tones (UAHUAD, Boneapust) u op.

B 3aseputenie mopaxcecmeeHHOU YACMU HA CYEH) NpU-
2nacuiu 01 8pyYeH s RAMAMHBIX HOOAPKO8 86eMePaHO8 id-
oopamopuu: H.II. Anyynoea, A. M. barazyposa, A.A. be-
asaxoea, T. K. Bywyesy, JI. B.Eodynosa, B.M. Kpuvinosa,
H. A. Manvuwesy, Y. Hamkanya, 1]. [lanmeneesa, A. b. Ilo-
nosa, O./]. I[Ipoxoguesa, B. I Cumxuna, A. B. Cmpenkosa,
I A. Cyxomnunosa, B.U. @ypmana, E.II llabanuna,
2. U. llapanosa.

Buvicmynnenus mopoicecmsennou  yacmu  conpogo-
AHCOANUCL  MY3bIKATbHLIMU  (PpacmeHmamu 8 UCHONHe-
nuu Jlesona QOzanesosa. 3axniouumenbHbiM AKKOPOOM
NpaAsOHUKa Cmano evicmynienue 0xcaz-opkecmpa Heops
bymmana.

HAYYHOE COTPYOHWMYECTBO
SCIENTIFIC COOPERATION

C 12 no 15 cenrsGps nmpeacTaBUTEABHAS] AEAera-
unsa OVISIM nHaxoamaace B8 Aama-Are (Kasaxcran),
rAe TpUHAAA ydacTue B Me>KAYHapOAHOM HAyYHOM
dopyme «SaepHas Hayka M TEXHOAOTMM», ITOCBS-
menHOM 60-aetuio VIHCcTMTYTAa sAAepHON (PU3UKK
(MA®D) Munucrepcra HepreTury Pecny6anku
Kazaxcran, B Tom umcae B 11-11 MesxkayHapoaHo
koH(pepennun «SaepHas u papmanuoHHas pusmn-
ka», MesxkayHapoaHoit koHdepenunn «Iapo-2017»
u 8-t EBpasmiickoit koudepenmun «SaepHas nHayka
U ee IpUMEHEHNUe ».

14 cents6ps HA TOPSKECTBEHHOM 3aCEAAHUM, IO~
ceameHrom 60-aeruio VISIO, Bune-anpexrop OVSIN
M.T.VTknuc BBICTYNMA C NO3APABUTEABHON pPEYbIo,
B KOTOPOW OTMETMA, B YaCTHOCTHM, OTPOMHBIN BKAAA
VSI® B cranoBaenue sipepHoit Gpusukyu B Kazaxcrane
u B CoBercrkom Coro3e B [[eAOM U €TO aKTUBHYIO POAb
B pa3BuTtum cotpyanmdectsa ¢ OVISAN.

IIporpamma nocemenns VIO npeacrasurersmu
OWVSIN 6bira TaksKe IpuypoUYeHa K 25-AeTUIO yIACTHS
Pecny6ankn Kazaxcran 8 O6beAMHEHHOM MHCTUTYTE
B KayeCTBe HEe3aBUCUMOTO T'OCYAAPCTBA ¥ BKAIOYAAA B
ce6sl O3HAKOMAEHNUE C AEATEABHOCTHIO CO3AAHHOTO B
VSO VyebHoro mentpa mo SAEpHOI 6e30IaCHOCTH,
OCMOTp 3KCIIepMMEHTaABHOTO 3aAa peakTopa BBP-K,
3ana yckopurens «Illukaon-30» u ycraHOBKM paau-

(Institut Laue—Langevin, France), W.Nawrocik (Adam
Mickiewicz ~ University, Poland), I Tretiakov (JSC
“NIKIET”, Moscow), A. Lopatov (Deputy Director Gene-
ral of “NIKIET”), A. Kurbatov (PINP, Gatchina), D.Tonev
(INRNE, Bulgaria) and others.

The meeting was concluded with the awarding cer-
emony for the veterans of the laboratory: N.Antsupov,
A. Balagurov, A. Belyakov, T. Bushueva, L. Edunov, V. Kry-
lov, N.Malysheva, I Natkaniec, T5.Panteleev, A.Popov,
O. Prokofiev, V. Simkin, A. Strelkov, G. Sukhomlinov, V. Fur-
man, E. Shabalin, and Eh. Sharapov.

The speeches were accompanied by music pieces per-
formed by Levon Oganezov. The festive event concluded
with a performance of the jazz band of Igor Butman.

EI

On 12-15 September, a representative delega-
tion of leaders of JINR arrived in Almaty for partic-
ipation in the international scientific forum “Nuclear
Science and Technologies” dedicated to the 60th an-
niversary of the Institute of Nuclear Physics of the
Ministry of Energy of the Republic of Kazakhstan, as
well as in the 11th international conference “Nuclear
and Radiation Physics”, the international conference
“Nucleus-2017” and the 8th Eurasian conference
“Nuclear Science and Its Application”.

On 14 September, JINR Vice-Director M. Itkis
made a congratulatory speech at the festive meeting
dedicated to the 60th anniversary of INP and noted
that INP made an outstanding contribution to the
development of nuclear physics in Kazakhstan and
in the Soviet Union in general. He also marked the
active role of INP in the development of cooperation
with JINR,

The programme of the Dubna delegation visit
to INP was devoted to another important date —
the 25th anniversary of the participation of the
Republic of Kazakhstan in JINR as an independent
state. The guests were acquainted with the recently
opened Nuclear Security Training Centre; they vis-




HAYYHOE COTPYOHMYECTBO

Anma-Ara (Kaszaxcran), 12—15 centsiops. Jeneramust OUSIN
Ha dKcKypcun B HCTHTYTE sitepHO# pu3uKn
Mumnucrepcrsa sHepretuku Pecriyonuku Kazaxcran

ited the experimental hall of the WWR-K reactor,
as well as the new infrastructure — the hall of the
Cyclone-30 accelerator and the facility for radiation
sterilization on the basis of the ILU-10 electron accel-
erator. INP Director General, Plenipotentiary of the
Government of the Republic of Kazakhstan to JINR
E.Kenzhin, leaders of nuclear science of Kazakhstan
and Kazakh young scientists met with the JINR dele-
gation at the round table meeting devoted to strate-
gic planning of collaboration between INP and JINR.
A meeting of the INP and JINR leaders with the
President of the Nuclear Society of Kazakhstan, ap-
pointed Adviser to the President of the Republic of
Kazakhstan V.Shkolnik concluded the business pro-
gramme of the Dubna delegation.

The 2nd Forum on Development of Cooperation
between JINR and Czech academic and scientific in-
stitutions was held on 19—-21 September in Dubna.
Representatives of the Universities of Prague, Brno,
Plzei, Ostrava, Opava, and Rez took part in it. The
Forum was aimed at engagement of new scientific in-
stitutions of the Republic in the joint research proj-
ects carried out at Dubna and to initiate new pro-
grammes focused on innovation of technology, ad-
vanced systems, development of nuclear electronics,
semiconductor detectors and special measurement

SCIENTIFIC COOPERATION

EI

Almaty (Kazakhstan), 12—15 September. JINR delegation on an
excursion to the Institute of Nuclear Physics of the Ministry
of Energy of the Republic of Kazakhstan

tools, design and construction of accelerators, auto-
mation, programming and information technology.

JINR Vice-Director R.Lednicky opened the
Forum. He informed the participants about the his-
tory of JINR establishment and modern research
at the Institute. LRB staff member P.Bldha made a
review on the cooperation of the Czech Republic
with JINR. Director of the Institute of Applied
Experimental Physics of the Polytechnic University
(Prague) L Stekl spoke about support and coordina-
tion of scientific cooperation in the Czech Republic.
The Czech guests had excursions to VBLHEP, FLNR,
FLNP, DLNP and were acquainted with research at
BLTP, LIT and LRB.

From 10 to 13 October a workshop on develop-
ment of scientific and educational contacts between
the Republic of Moldova and the Joint Institute for
Nuclear Research was held in Chisinau. The vis-
it of the JINR delegation and the workshop were
organized on the occasion of the 25th anniversary
of participation of Moldova in JINR as an indepen-
dent state. On the Moldovan side the workshop pro-
gramme was coordinated by Plenipotentiary of the
Government of the Republic of Moldova to JINR
V. Ursachi. Executive officer of the JINR contacts
with the Republic of Moldova V. Voronov, Director
of the JINR University Centre S.Pakuliak, and Head




HAYYHOE COTPYOHMYECTBO

AIMOHHOM CTEPUAMBALNYU MATePUarOB Ha 6a3e IAek-
tpouHoro yckopureass MAY-10. Cocrosiacs Kpyrablit
CTOA, NOCBSILIEHHBI CTPATErMIYECKOMY NAAHMUPOBA-
Huio corpyanndectsa VS u OV, ¢ yyactuem re-
HepaabHOTO AMpektopa VISID moaHOMOYHOrO mpea-
cTaBuTeAss mnpasuTeAbcTBa Pecny6auku Kasaxcran
B OJMIM E. A.Kenskuua, pyKOBOAUTEAEN SIAEPHOI
Haykyu KasaxcraHa u MOAOABIX Ka3aXCTaHCKMX yde-
HbIX. AeroBylo mporpamMmy AYGHEHCKON AeAerainuu
3aBepmmaa BcTpeda pykroBoactBa VMAD n OVAU
¢ npesmaeHTOM SlaepHoro obmecrsa Kaszaxcrana,
BHeWTaTHbIM coBeTHMKOM IIpe3upenra Pecny6amku
Kazaxcran B. C. IIIkoApHUKOM.

19-21 cenrsiGps 8 Ay6ue npoxoana 2-it popym
[0 pa3BUTHIO coTpyAHmdyectsa mexxay OVIAU u na-
y4HBIMM MHCTHUTYTaMu Uexmyu, B KOTOPOM IPHUHSA-
AM ydYacTye IMpeACTaBUTeAM yHuBepcureToB Ilparw,
bpuo, IIapzens, Ocrpass, Omnassl, Pskesxa. B paay
OCHOBHBIX 3aAa4 opymMa — BOBAEYEHME HOBBIX Ha-
Y9IHBIX HeHTpOB peCHy6AI/IKI/I B HpoeKTBI, pea/\]/[3y-
empie B OMSIM ¢ mpumeHeHMEM TeXHOAOTMYECKUX

RN
meE

Il Lol

Wl

Y

JlaGoparopus ¢usmku Beicokux sHepruit um. B. . Bekciepa
u A. M. Banauna, 19-21 cents0ps. YuacTtHuku Gpopyma

10 pa3BUTHUIO coTpyaHuuecTBa Mexay OMAN u nayunsiMu
WHCTUTYTaMHu YeXHu Ha 3KCKypCHHU B 1ab0OpaTopun

SCIENTIFIC COOPERATION

I/IHHOBaIU/H?I, HpOABI/IHyTbIX CUCTEeM, CBA3AHHBIX C
pasBuTMeM SAEPHON IAEKTPOHUKM, HOAYIPOBOAHU-
KOBBIX AETEKTOPOB M CIEMAABHBIX M3MEPUTEABHBIX
VIHCTPYMEHTOB, pa3paGOTKOi U CO3AAHMEM YCKOPHU-
TeAeil ¥ MHPOPMALVOHHBIX TEXHOAOTMIL

Otxpsia popym Bune-aupexrop OVISIU P. Aea-
HUIKYM, KOTOPBI MO3HAKOMMA €ro YYaCTHUKOB C
MCTOpPYEI CO3AAHNUS ¥ COBPEMEHHBIMM MCCAEAOBaHNUS-
mu B OV O630p corpyaundecrsa Yexnsa— OV
caeranr corpyanur APB IL Baara. O mopaepskke u
KOOpAMHanuyu B Yexuy HAy4HOTO COTPYAHMYECTBA
pacckasaa auperTop VIHCTHTYTA IPUKRAAAHOIN IKCIIe-
pumenTarpHOM Gusnkn IToanrexHndeckoro yHusep-
curera (IIpara) V. lreka. IIpeacraBurern Yemckoit
Pecny6amkn no6viBaam Ha arckypcusx B ADBD,
AP, AH®, ASII, nosHaKOMUAMCH C MCCAEAOBAHMS-
mu, nposopumbivu AT®, AUT u APB.

C 10 no 13 oxrabps B Kumunese (Moaposa)
npomao pabovee COBelaHME [0 PAZBUTHIO HAYY-
HbIX M O6pa30BAaTEABHBIX KOHTAaKTOB Pecny6anmku
Moaaossl u OUSIN. Tlpe6oiBanne pereramuu OVISIU

The Veksler and Baldin Laboratory of High Energy Physics,
19-21 September. Participants of the Forum on Development
of Cooperation between JINR and Czech scientific
institutions on an excursion to the Laboratory




HAYYHOE COTPYOHMYECTBO

B Kumnnese n paGodee coseujane MPOXOAUAK TIOA
3HakoM 25-aetust yuactus Pecny6auku MoapOBbI B
OMSIN B ravecTBe HedaBucumoro rocypapcrsa. Co
CTOPOHBI MOAAOBBI IPOrPaMMy COBEIaHMUA KOOPAMU-
HYPOBAaA IIOAHOMOYHBIA IPEACTABUTEAb HIPABUTEAD-
crBa Peciy6ankn Moapossr B OVISIU B. Vpcaku. Ot
OMSIN B coBemanmm y4acTBOBAAYM OTBETCTBEHHBIN
PYKOBOAUTEAD 11O COTPYAHMYECTBY C Pecmy6amkoit
Moaaogoii B. B. Boponos, aupekrop VuebHo-Hayd-
Horo nexrpa C. 3. ITakyaAdk, Ha4YaABHUK OTAeAAd MEXK-
AyHapoanbix csszent A, B.Kamanun. Vaactamkn co-
BEIaHMA IPOAHAAM3UPOBAAM HBIHELIHEE COCTOSHME
COTPYAHMYECTBA ¥ HAMETMAM Mepbl IO YAYYLUIEHMIO
€ro KOOPAMHAIUIL

B pamrax pa6Godyero coBemaHus NPOBEAEHDI
Berpeya Aeaeranuy O6beAMHEHHOTO HHCTUTYTA SAEP-
HBIX MCCAEAOBAaHMI C PYKOBOACTBOM YHHUBEpPCHUTETA
Axapemnn Hayk Pecny6amkm MOAAOBBI M KPYTABIN
cToA ¢ ero cryaentamu. O6paszoBaTeAbHblE BO3ZMOK-
Hoctu OVISIM Gbiam mpeAcTaBA€HBI B paMKax Kpy-
IAOTO CTOAQ, OPraHM30BaHHOTO MuHKUCTEpPCTBOM
npocsemenust Pecny6ankn MoAAOBbL

25-27 orrabps aereranus OV maxopmaaces ¢
pa6ounm Bu3nTOM B MOHTOAMY, TAE COCTOSAUCH PSIA

SCIENTIFIC COOPERATION

BCTpeY M 3aceAaHye OPrKOMUTETa KOH(EePeHIun, KO-
Topas mpoiaeT B Yaan-barope B asrycre 2018 r.

3acepaHne OprroMmTeTa KOH(EPEeHIUM MPOUIAO
B MucTuryre dusmkn u rexHorornn Axapemun HayK
Mouroanu (AHM). B o6¢cyskaennu kommaerca opra-
HM3a[MOHHBIX BOIIPOCOB M TeMaTHKM KOH(EpeHIu,
npeABapuTeAbBHO o3araaBieHHOi  « CoBpeMeHHBIE
TEHAEHIMM B E€CTECTBEHHBIX HAYKaxX M IIE€PEAOBBIE
TEXHOAOTMY B €CTECTBEHHO-HAYYHOM O6Pa30BaHMM »,
y4aCTBOBAAM Kak BUAHble yduenble, yaensl AHM, rtak
¥ MOAOABIE VY€HbI€, BOLIEALIME B AOKAABHBI OPTKO-
MUTET.

B xoae Busmra B Monroanio apearerarnma OMAU
npoBeaa psAA pabounx BCTped, HAPAaBAEHHBIX Ha pac-
MMUPEHNE COTPYAHUIECTBA, GOABLIEE BOBAEYEHNE MO-
AOABIX MOHTOABCKMX YYEHBIX B COBMECTHbBIE IPOEKTHL
Aeaeranuio VMHcTuTyTa NpPUHAAM CEKpeTaph M raAasa
Komuccun no saeproin sxepruum Monroann I'. Mas-
Aaikas, npesupedr AHM akapemux A, Parasa, an-
pekTop Aemapramenta mo Hayke Munncrepcrsa
o6paszosaunsi u Hayku Mouroamn akapemmk T.Tan-
Apaens. Cocrosrock noceuenne YHUBepcuTeTa HayK
n texHororuit Mouroany, HoBOro MoOHTOALCKOIO
MHCTUTYTa TexXHOoAOoruif, VMHCcTuTyTa actpoHOMMHM 1
reodpusuxy AHM. B 3axkatouenne mporpammsl Bu3mu-
Ta Oblaa opraHmM3oBaHa BcrTpeda Aeaeranmu OVISIU

of the JINR International Cooperation Department
D.Kamanin represented the JINR side. Participants
of the workshop analyzed the current state of co-
operation and outlined steps to improve its coordi-
nation.

In the framework of the workshop, a meeting
with the leaders of the University of the Academy
of Sciences of the Republic of Moldova and a round
table with its students were held. Opportunities in
education at JINR were discussed at the round table
that was organized by the Ministry of Education of
the Republic of Moldova.

On 25-27 October, a delegation of the Joint
Institute for Nuclear Research paid a working visit
to Mongolia to participate in several meetings and a
meeting of the Organizing Committee of an educa-
tional conference which will be held in Ulaanbaatar
in August 2018.

The meeting of the Organizing Committee of the
conference, preliminarily entitled “Modern Trends
in Science and Advanced Technology in Natural
Sciences Education”, was held in the Institute of
Physics and Technology of the Academy of Sciences

EI

of Mongolia (ASM). The discussion was attended by
prominent scientists, Mongolian academicians and
also young researchers — members of the Local
Organizing Committee.

Working meetings during the visit of the JINR
delegation were devoted to enhancement of coop-
eration with JINR, increasing the involvement of
young Mongolian scientists in joint projects. The
JINR delegation was received by Secretary and Head
of the Nuclear Energy Commission of Mongolia
G. Manlaijav, President of the ASM Academician
D.Regdel, and Director of the Department for
Science of the Ministry of Education and Sciences
of Mongolia Academician T.Gan-Erdene. The
guests from Dubna were welcomed by leaders of the
Mongolian University of Science and Technology, the
New Mongol Institute of Technology, the Institute
of Astronomy and Geophysics of the ASM. In con-
clusion of the visit programme, a meeting of the
JINR delegation with members of the Committee on
Science and Education of the State Great Hural was
held. Parliamentarians emphasized the importance of
the participation of Mongolia in JINR and promised
full support to initiatives for its development.




HAYYHOE COTPYOHMYECTBO

¢ urenamu Kommrera no mHayke u 06pa3oBaHUIO
Beankoro Xypaaa. Ilapramentapum HOAYEPKHYAM
BaskHOCTb yvacTus Mouroann B OMSM u obGema-
A¥M BCECTOPOHHIOI IMOAAEPIKKY MHMIMATHUBAM IO €Tro
pasBUTHIO.

1-3 wHosGps aeaerarms OUMIAM  nocetuaa
V3bekucran AAs ydyacTus B pabovyeM COBELIAHUU
«Hayka n o6Gpasosanne B OOGbeAMHEHHOM WHCTH-
TyTe SIAEPHBIX UCCAeAOBaHmit u B [ockopropaiuu
“Pocatom” Poccuitckoit Qepepaguuy». 3acepanns
pa6oyero cosemanus, OPraHM30BaHHOTO ARapemueit
Hayk Pecny6auxu Vs6exkucran (AH PV3), npoman
B Arapemun mayk PY3 B Tamkenre u B MucTuryTre
saaepHoit pusnkn AH PV3 B VayrGexe.

Cosemjanne GbIAO HAIlEAEHO Ha YrAyOAeHMe Ha-
y4IHOTO coTpyAHmuecTBa Yabexkucrana ¢ OV u I'K
«Pocarom» B cdepe MOATOTOBKM Hay4YHBIX KAApPOB,
IpVBAEYEHNE MOAOAEKM K HAYYHBIM MCCAEAOBAHMN-
AM M 3HAKOMCTBO CTYAEHTOB C 0O6pa3oBaTEeAbHbI-
myu Bo3moxkHoctamu OMSIM u TocyaapcrBeHHOrO
yunsepcurera «Ay6ua». C y36eKCKON CTOPOHBI B
coBemaHny OpuHAAM ydactue okoro 200 yueHsIX,
6oaee 100 mMarucTpaHTOB M AOKTOPAHTOB M3 MHCTH-
TYTOB AKaAeMMu HAYK M BBICHIMX yIeOHBIX 3aBeAe-
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unit Tamrkenra, Camapranpa, Hamanrana, ®epraunsi,
Aunpmskana, Askuzaka.

OO6beAVHEHHBIT VHCTUTYT NPEACTABASAM BU-
ue-auperkropa OV M.T.Utkuc u P. Aepnunky,
AupekTopa AabGoparopuin  OVMAM A, M. Kasakos
(AT®), B. B. Kopensros (AUT), B. H. IlTgerjos (AH®D)
u 3amecturerb anpekropa AJP C. V. Cupopuyk, an-
pekrop Vue6GHo-HayuHoro nenrpa OVSIM C.3.1la-
KYASIK, HAYaABHUK MeXXAYHapoAHoro otaera OVISIN
A. B. Kamaunu n Havarsauk oraena ASIT A. M. Apru-
KOB. BricTymaenus npeacrasureneir OVISIM 3arpa-
IMBAAM IIMPOKUI CIEKTP HAYYHBIX MCCAEAOBAHUIL,
[IePCIEKTUBbl  Pa3BUTUS  MCCAEAOBATEABCKON  MH-
dpacrpyrrypsr VMHCcTHTYTA, €ro o6pasoBaTeAbHble
IPOTPAMMBI ¥ ACHEKTHI MESKAYHAPOAHOTO COTPYAHM-
9ecTBa.

3a Bpema Busuta aAererapma OVAM noceruaa
Ilentp reHoMury u 6MoMHOOPMATUKY, TAE O3HAKO-
MMAACh ¢ pas3paboTkamy B O6AACTH TEHHON MHKe-
HEpMUM XAONYATHUKA ¥ APYIUX CEABXO3KYABTYp, a
Takke aAaboparopum Mucrturyra siaepHON PuU3NKM
AH PV3, B 4YacTHOCTM MCCAEAOBATEABCKUII peak-
Top, u VIHCTUTYTA MaTepuMaArOBEAEHUS, BXOASLIETO
B Ousuro-rexunmieckuit muacturyr HIIO « Dusnka-
Coanne» AH PVa.

On 1-3 November, a delegation of JINR visited
Uzbekistan to participate in the workshop “Science
and Education in the Joint Institute for Nuclear
Research and the State Atomic Energy Corporation
‘Rosatom’”. The workshop was organized by the
Academy of Sciences of the Republic of Uzbekistan.
The workshop took place in the Academy of Sciences
of the Republic of Uzbekistan in Tashkent and at the
Institute of Nuclear Physics of AS RUz in Ulugbek.

The workshop was intended to enhance
Uzbekistan’s scientific cooperation with JINR and the
State Corporation “Rosatom” in the field of scientific
personnel training, to attract young people to scien-
tific research, and to acquaint students with educa-
tional opportunities of JINR and the State Universty
“Dubna”. Two hundred Uzbek scientists took part in
the workshop, over 100 postgraduate and doctoral
students of higher education institutes of Tashkent,
Samarkand, Namangan, Ferghona, Andijon, and
Dzhizak.

The Joint Institute for Nuclear Research was
represented by JINR Vice-Directors M. Itkis and
R. Lednicky, Directors of the JINR laboratories
D.Kazakov (BLTP), V.Korenkov (LIT), V.Shvetsov
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(FLNP), and FLNR Deputy Director S.Sidorchuk,
Director of the JINR University Centre S.Pakuliak,
Director of the JINR International Cooperation
Department D. Kamanin and DLNP department head
A. Artikov. The Dubna delegates made reports on a
wide range of the JINR research activities, prospects
for development of the JINR research infrastructure,
educational programmes of JINR and aspects of in-
ternational cooperation.

During the visit, the JINR delegation visited the
Centre of Genomics and Bioinformatics where dele-
gates could learn about research in the field of gene
engineering of cotton and other agricultural crops.
The delegates had also an opportunity to visit lab-
oratories of the Institute of Nuclear Physics of the
AS RUz, in particular, the research reactor, and the
Institute of Material Sciences that is a part of the
Physical-Technical Institute Association “Physics-
Sun” of the Academy of Sciences of the Republic of
Uzbekistan.
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C 25 mo 29 cenTtsi0pst B roponke byasa (Pecmybnuka
Yepuoropust) npoxoaun 26-ui Mexycoynapoouwtii cum-
nO3uyM NO A0EPHOI INEKMPOHUKE U KOMHLIOMUH2Y
(NEC’2017). OTOT CUMIIO3UYM TPAAUIIMOHHO TPOBOINT-
cst OUSU ¢ 1963 1., u B AeBATHIH pa3 ero opraHu3aTopaMu
6t OMSN u LUEPH. Conpencenarensimu cummnosnyma
osumn: co croporsl OUSAAN — mupexrop JIUT B.B.Ko-
peHbkoB, co croponsl LIEPH — nokrop S1. bépa.

B pabore cummosmyma MNpHHSUIM ydacThe Ooree
120 Bemymux CIIEIIMATUCTOB B OOJACTH COBPEMEHHBIX
KOMIIBIOTCPHBIX U CETCBBIX TeXHOJ’IOFHﬁ, pacnopeacjacHHO-
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TO KOMIIBIOTHHTA M SACPHOHN AIEKTPOHHUKH U3 14 cTpaH:
benopyccun, Momnnossl, bonrapuu, BenukoOpuranuwy,
T'epmanun, Poccun, CILA, ®@panunu, Yexuun, CnoBakuu,
Wranuu, Kuraa, Hunepnanpos, Ilseiinapun. Hayunas
IporpaMMa CUMIIO3MyMa OXBaThIBaja IMIMPOKUN KPYyT BO-
MPOCOB M BKIJIIOYAJIA CIEAYIOIIUE CEKIHUH: JIETEKTOpHAas
U siZIepHast JMEKTPOHNKA, TPUTTEPHBIE CUCTEMBI M CHCTE-
MBI cOOpa JaHHBIX, MallMHHOE OOy4YCHHE U aHAJIUTHKH
OONBIINX JAHHBIX, TPHUA-TEXHOJOTMH M OOJauHBIC BBHI-
YHCIIEHUSI, KOMIIBIOTHUHT [UIsl KCIIEPUMEHTOB HA KPYITHO-
MacmTabHbIX yckoputenbHbiX ycraHoBkax (LHC, FAIR,

Bbynsa (Pecry6nmka UepHoropus), 25-29 ceHtsiOpst. MexIyHapoJHEINH CHMIIO3HYM
TIO SIJIepHOM 31eKTpoHuKe 1 KoMnbloTHHTY (NEC’2017). Beictymaer coBerank [IEPH o Bocrounoii EBporne T. Kyprsika

back the frontiers of knowledge
secrols of the Big Bang . what was the matier ke
moments of

Budva (Montenegro), 25-29 September. XX VI International Symposium on Nuclear Electronics
and Computing (NEC’2017). CERN Adviser for Eastern Europe T. Kurtyka is speaking

On 25-29 September, the town of Budva, Montenegro,
hosted the XXVI International Symposium on Nuclear
Electronics and Computing (NEC’2017). The sympo-
sium has been traditionally held by JINR since 1963, and
for the ninth time JINR and CERN became its organizers.

Co-chairmen of the symposium were LIT Director
V.Korenkov (JINR) and Dr. I. Bird (CERN). The sympo-
sium was attended by more than 120 leading specialists
in the field of modern computer and network technolo-
gies, distributed computing and nuclear electronics from
14 countries: Belarus, Moldova, Bulgaria, Great Britain,

Germany, Russia, the USA, France, the Czech Republic,
Slovakia, Italy, China, the Netherlands, and Switzerland.
The scientific programme of the symposium covered
a wide range of issues and included the following sections:
detector and nuclear electronics; triggering, data acquisi-
tion and control systems; machine learning and big data
analytics; grid technologies and cloud computing; com-
puting for large-scale accelerator facilities (LHC, FAIR,
NICA, SKA, PIC, XFEL, ELI, etc.); non-relational data-
bases and heterogeneous repositories; research data infra-
structure, computations with hybrid systems (CPU, GPU,
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NICA, SKA, PIC, XFEL, ELI u np.), HepelsIInOHHBIE
0a3bl TaHHBIX M TETEPOTCHHBIC PETIO3UTOPHH, HCCIIENO-
BaTeNbCKUE MH(QPACTPYKTYPHI JAHHBIX, BBIYMCICHHS Ha
THOPUIHBIX CHCTEMAX, a TAKXKE CTABIIYIO TPaJUIINOHHON
TEMaTHKy CHMIIO3MyMa — HWH()OPMAIIMOHHBIE TEXHOJIO-
My B 00pa3oBaHMU. B paMKkax CHMIIO3MyMa COCTOSIIOCH
pabouee coemanue «BigPanDA Technical Interchange
Meeting». CUMIO3UyM IpOIIEN NPH CIOHCOPCKOW TOJI-
nepxke Niagara Computers, JET Infosystems, Dell-EMC
n IBS Platformix.

Cumnosuym otkpsuin  B.B.KopeHbkoB, coBeTHHK
LEPH no Bocrounoii Espone T. Kyprtbika, pykoBonuTens
JIoKanbHOro oprkomutera A. M. Xpruas, a Takxke npejcra-
BUTENM Opranu3aluii-cioncopon. IlneHapHyro ceccuio
cummnosuyMa oTkpel1 nupektop JIAIT B.A.bennskoB c
JIOKJIJIOM, TTOCBSIIEHHBIM Hay4HOH mporpamMme O0beau-
HEHHOTO MHCTUTYTa sfepHbIX uccienoanuil. T. KypTeika
pacckaszail 0 MPHOPUTETHBIX HANpaBICHUSIX COTPyIHHUYE-
crea LIEPH u OUSN. Hoxnan M. lynsua (LIEPH) 6bu1
nocesiiieH pasputuio npoekra WLCG (Worldwide LHC
Computing GRID).

Ha ruteHapHBIX ceccHsix ObLIO MPEACTaBICHO 36 0-
KJIaJ0B, B yacTHOoCcTH, Aupekropa JIUT B. B. KopenbkoBa
0 TEKyIIEM CTaTyce M MEePCIEKTHBAX PA3BUTHSI BHIYNCIIH-
TenpHOI nHppacTpykTypsl O, I'. Kernera (CILIA) o

KOMITBIOTHHTE IS dKkcnepuMeHToB Bo FNAL, Jlu Beii-
moura (Kurait) o TPUJ] m oOmayHOM KOMIIBIOTHHTE B
Wucrutyte dhusuku Beicokux sHepruii B Kurae. /Iupexrop
no Hayke HaIMoHaIbHOTO BBIYMCIUTENBHOTO LEHTPA
OxpumKckol HalMoHanbHOW Jaboparopuu  JIx. Bemice
(CHIA) mpeacTaBuil JOKIAT O COBPEMEHHBIX TCHIICHIIUX
U MapagurMax BBICOKOIPOU3BOJAMUTENBHBIX BBIYMCICHHH.
C.U.Cunopuyk (OMSN) pacckazan 00 SKCriepuMEHTab-
HBIX MPOEKTaX, MOCBSIICHHBIX MCCIEIOBAaHUIO HK30THU-
yeckux saep B Jyone. Ha mienapuoit ceccun «EGI and
WLCG Evolution» 0buti IpeACTaBICHBI TOKIATBI O KOM-
netoTuare B ipoekte EGI (S. Jlerpe, Hunepnanmpr), moxu-
XO0JIax K pa3BepThIBAaHUIO U YIIPABICHUIO PeCypcaMu caita
(M. JIurmar, LIEPH), pa3BuTnu cricteM XpaHCHHUS JaHHBIX
B ipoekre WLCG (/1. dyneman, LIEPH), o noxxone k mo-
BBIIICHUIO A(PEKTUBHOCTH CaiTa 3a CUET UHTETPALUH y3-
JIOB XpaHEHUs U makeTHoi oopadotku (M. [llyme1, [IEPH),
0 pacHpee’eHHOM XPaHWIHUILE Ul HAy4HBIX MPUIOKe-
Huii B okcniepuMenTax Ha LHC u B 001acTSX ¢ MHTEHCHUB-
HBIM wmcronb3oBanueM maHHBIX (A.K.Kupesnos, HUL]
«KypuatoBckuii nHCcTUTYT»). Hokmansl FO.AnapeeBoii
(IEPH) u A.B. AnucenkoBa (MHCTUTYT siZiepHOii HU3HKH
mM. I . Bynkepa CO PAH) ObITH TIOCBAIICHBI Pa3BUTHIO
unctpyMmeHnTapust WLCG.

coprocessors), as well as a traditional topic of the sympo-
sium related to innovative IT education. Within the sym-
posium, a workshop “BigPanDA Technical Interchange
Meeting” was held. The symposium was organized under
the sponsorship of the companies Niagara Computers, JET
Infosystems, Dell-EMC and IBS Platformix.

The symposium was opened by V.Korenkov, T. Kur-
tyka (CERN Adviser for Eastern Europe), A.Khrgian
(Head of the Local Organizing Committee) as well as by
representatives of the sponsor organizations. The plenary
session of the symposium was opened by DLNP Director
V.Bednyakov who presented the scientific programme of
the Joint Institute for Nuclear Research. T. Kurtyka spoke
about the priority areas of cooperation between CERN
and JINR. The report delivered by M.Schulz (CERN)
was devoted to the development of the project WLCG
(Worldwide LHC Computing GRID).

The plenary sessions included 36 reports. In partic-
ular, LIT Director V.Korenkov presented a current status
and prospects of the development of the JINR computing
infrastructure; H.Kenneth (USA) talked about comput-
ing for experiments at Fermilab; Lee Weidong (China),
on GRID and cloud computing at the Institute of High
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Energy Physics in China. Science Director of the National
Computer Center of the Oak Ridge National laboratory
J.Wells (USA) delivered a report on current trends and
paradigms in high-performance computing. S.Sidorchuk
(JINR) spoke about the pilot projects devoted to the re-
search in exotic nuclei in Dubna. The plenary session
dedicated to the EGI and WLCG Evolution included
presentations on computing in the EGI project (Y. Legre,
Netherlands), approaches to the deployment and man-
agement of the site resources (M. Litmaath, CERN), de-
velopment of data storage systems in the project WLCG
(D.Duellmann, CERN), an approach of improving the
efficiency of the site through the integration of storage
nodes and batch processing (M.Schulz, CERN), a dis-
tributed storage for scientific applications in LHC experi-
ments and in areas with intensive use of data (A. Kiryanov,
NRC “Kurchatov Institute”). The reports delivered by
Yu. Andreeva (CERN) and A. Anisenkov (Budker Institute
of Nuclear Physics, SB RAS) were devoted to the WLCG
tool development.

Plenary reports on the problems of computing and
data storage organization for large-scale experimental
facilities such as LHC, FAIR, NICA were made by the
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C TureHapHBIMH JTOKJIAAAMHU TI0 MTPOOJIEMAaTHKE KOM-
MBIOTUHTA ¥ OPTaHU3alid XPAaHEHUS AAHHBIX AJISI KpPyTI-
HOMACHITAOHBIX JKCIIEPUMEHTAIBHBIX YCTAHOBOK, TaKHX
kak LHC, FAIR, NICA, BBICTYIIIN BeAyIIHE MHUPOBBIC
cnenmamuctel M. An-Typanun (GSI/ILIEPH), JI. Xaiimy
(BNL), O.B.Porauesckmii (OUAU), A.T.don6umos
(ousn), A. bapoepuc (Mramus). Temarnke pazBuTus 00-
JaYHBIX CEPBHUCOB M MH(MPACTPYKTYP CBOU BBICTYILJICHUS
nocesitiin [1. @ypmann (Iepmanust) u A. Ilaperoposares
(®panuus). O mpUMEHEHMHM METONOB HHTEIIEKTyallb-
HOTO aHaiM3a JaHHBIX pacckazamu mnpod. [.A.Ococ-
koB (OMAN) u M. A. Turos (HUL[ «KypuaToBCckuil HH-
CTUTYT»).

Ha ceknmoHHBIX 3acelaHusX ObLIM IPEICTaBICHBI
JIOKJIaJIbl, BBI3BABIIME OOIBIIOW WHTEPEC YYaCTHUKOB
CHUMIIO3MyMa M TIOCBAIICHHBIE AaKTyaJIbHBIM BOIPOCAM
Pa3BUTHSI TEXHUKH JIETEKTOPOB, CHCTEMaM cOOpa TaHHBIX
1 aBTOMAaTH3aIMM, KOMIIBIOTHHIA JUIl KpPyITHOMAacITa0-
HBIX SKCIEPHUMEHTAIBHBIX yCTAHOBOK, PA3BUTHIO HCCIIE-
JIOBATEJIbCKUX HMH(QPACTPYKTYP HAHHBIX, IPHUMEHEHHIO
COBpEMEHHBIX [ T-TeXHONIOTHiA, TAKUX KaK TPU, O0JadHbIe
BBIYHMCIICHUS, THOPHUAHBINA KOMITBIOTHHT JUIS PEIICHUS CO-
BPEMEHHBIX Hay4YHBIX 3a/1a4.

B cekumsax mo mpUMEHEHWIO OONaYHBIX, TPHI-TEX-
HOJIOTUI M BBIYMCIICHHI Ha BBICOKOIIPOM3BOANUTEIBHBIX

BBIYHCIIUTEIBHBIX MIATGOPMAaX MOKHO OTMETUTH BBICTY-
wrenust T. A. Crpmx (OUSN), @.Bappeiipo (Texacckuit
yHuBepcuTeT, ApiuHTTOH), A.A.KnmmentoBa (BNL),
A 1. Ierpocsna (OUAN), I1. Bokaga (Yexwus), O.b. Ca-
moiinoBa (OUSN), B.A.Tokapesoit (OUAN), M.Banbt
(CnoBakus), MOCBSIIEHHBIE PA3BUTHIO BBIYHUCIUTEIBHBIX
nH(pacTPyKTyp, MPOTrpPaMMHBIX PEUICHUH W CEPBHCOB
s akenepuMmenToB NOvA, COMPASS, ATLAS, CMS,
BES-III, CBM, NICA.

Ocoboe BHUMaHUE HAa CUMIIO3UYME YIIeIISUIOCh peali-
3anuu npoekra NICA. B pamkax nporpaMmbl 3aciyIIaHbl
2 nneHapHbiX U 11 cexumoHHBIX noknanoB. Ha ceccun
[0 CHUCTeMaM cOOpa MaHHBIX W YIPABJSIOIIAM CHCTC-
MaM y4YacTHHKaMH KOH(EpEeHIUH OBbLIH IPeACTaBICHBI
JoKIaabl oT Bcex Jaboparopuit OMSN. Beictynienus
OKa3aJIMCh COJACPKATCIbHBIMHU W BbI3BAJIN JKUBOU MHTE-
pec ayauropun. Cekius mo npumenenuto [T-rexHoxornit
B 00pa30BaHMU OBLIA MOCBSIICHA aKTYaIbHBIM BOIIPOCAM
BHEJPEHNsI B 0Opa30BATEIbHBIN MPOIECC COBPEMEHHBIX
IT-TexHOMOTHIA, TO3BONAIOMNX 00ydaTh CTYICHTOB pellre-
HUIO TPAKTUYECKUX 3a7ad, BOCTPEOOBAHHBIX B HAYYHBIX
opraHm3anysx. J[Ba noxsana ObUTH MOCBSIIEHBI TOJTOTOB-
ke crenuanucToB s npoekra NICA. O6pasoBarensHas
CeKIMs Npoxoawia B (opMare Kpyrioro Croiia, B XOJe
pa3BEepHYBIICHCS UCKYCCHH IOJHUMAJINCh MHOTHE aK-

world’s leading specialists M.Al-Turany (GSI/CERN),
L.Hajdu (BNL), O.Rogachevsky (JINR), A.Dolbilov
(JINR), and D. Barberis (Italy). The development of cloud
services and infrastructures was a subject of reports de-
livered by P. Fuhrmann (Germany) and A. Tsaregorodtsev
(France). Professor G. Ososkov (JINR) and M. Titov (NRC
“Kurchatov Institute”) spoke about the application of data
mining methods.

At the sections, reports were presented which caused
great interest of the symposium participants and were de-
voted to the topical issues of the technical development of
detectors, data acquisition systems and automation, as well
as to computing for large-scale experimental facilities, the
development of research data infrastructures, use of pres-
ent-day IT technologies such as grid, cloud computing and
hybrid computing to solve modern scientific problems.

At the sections on the use of cloud, grid com-
puting and computing on high-performance comput-
ing platforms, of special note are the reports presented
by T.Strizh (JINR), F.Barreiro Megino (University of
Texas, Arlington), A.Klimentov (BNL), A.Petrosyan
(JINR), P. Vokac (Czech Republic), O.Samoylov (JINR),
V.Tokareva (JINR), and M.Vala (Slovakia), some of
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which were devoted to the development of computa-
tional infrastructures, software solutions and services
for the experiments NOvA, COMPASS, ATLAS, CMS,
BES-III, CBM, and NICA.

Special attention was paid to the implementation of
the NICA project. Within the symposium programme,
presented were 2 plenary and 11 sectional reports. The
participants of the session on data acquisition and control
systems heard reports from all the JINR Laboratories. The
lectures were informative and provoked a lively interest
of the audience. The section “Innovative IT education”
was devoted to some urgent questions of introducing pres-
ent-day IT technologies in the training process to teach
students to solve practical tasks that are urgent in research
institutions. Two reports were dedicated to the training of
specialists for the NICA project. The education session
was organized in a round-table format. During the discus-
sion, a lot of topical issues related to the development of
the open education, online educational resources, as well
as to training of specialists in the conditions of transition to
a digital economy and in the field of information security
were considered.
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TyaJbHbIE BOINPOCHI PA3BUTHSI CHCTEMBI OTKPBITOTO 00-
pa3oBaHusi, SJICKTPOHHBIX OHJIAHH 00pa30BaTENbHBIX pe-
CypCcOB, 00yUeHHUs CIEIUATICTOB B YCIOBHSX IEPEXoa K
nruppoBON SKOHOMHUKE B cepe MHPOPMAIMOHHOH 0e30-
MACHOCTH.

B ueTBepThIil pa3 B paMKax CUMIIO3MyMa Obla MpoBe-
JICHA MEXyHapOJIHAasl [IKOJIA JUIs CTYJACHTOB U aCIHpaH-
TOB [0 COBPEMEHHBIM HH()OPMAIIMOHHBIM TEXHOJIOTHSIM,
Ha JTOT pa3 MOCBSAIICHHAs PacIpe/IeIICHHbIM IeTepOTreH-
HBIM BBIYHCIHTEIBHBIM HHppacTpykTypaM. I[lonHyro
(PMHAHCOBYIO W OPraHU3ALMOHHYIO TTOJJICPKKY YYaCTHH-
KaM MOJIOZIe)KHON IIKOJIBI mpenoctaBmin Jlabopartopust
nHpopmanmoHHbIx TexHonoruit OMSN (http://www.jinr.
ru), Jlaboparopusi OONBIIMX JAHHBIX JJIsI SKCICPUMCH-
ToB Kiacca Meracaiienc HUI[ «KypuatoBckuit MHCTH-
Tty (http://bigdatalab.nrcki.ru/), Uucturyr knbepueru-
ku TITY (http://portal.tpu.ru/ic). B pabore MIKOJIBI-KOH-
(depeHIKM TMPUHSUIA y4acTUe BeAylue ydeHolie Poccuw,
BenukoOpurannu, CIUA u Utanuu, cotpyaauku OUSN,
HMLI KU, LIEPH u DESY.

OTOOp YYaCTHHKOB IIKOJIBI-KOH(DEPSHIINH POXOIUIT
Ha KOHKYPCHOH OCHOBE IOCJI€ PAaCCMOTPEHHS SKCIIepT-
HOM KOMHCCHEH MNpPENIOKEHHBIX IOCTEPHBIX JOKIJIAJOB.
[ocrepsl TOMKHBI ObLTH ObITH MOCBSIIEHBI TEKYIUM HC-
CJIC/IOBAHHSIM, SKCIEPUMEHTaM, pealli3aluil OPUTHHAIb-
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Horo 11O, mpeseHTanusM MpPOEKTOB, IPUMEHEHUSIM Me-
TOZIOB, @ TAKXKE€ MJESIM M ITPOEKTaM, KOTOPbIE YYaCTHUKH
IIKOJIBI XOTEJIU ObI peain30BaTh.

B mixone-koH(MepeHIun NpuHIN yyactie 32 cTyaeH-
Ta CTApIIMX KypCcOB (@ TakXKe MarucTpbl U aclUpPaHTBHI),
KOTOpBIC CICIHUATU3UPYIOTCS B 001actH uHpOpPMAIHU-
OHHBIX TEXHOJIOTMH, U3 BEAylIUX By30B cTpaHbl: HUAY
«MU®DU», Cankr-IlerepOyprckoro rocynapcTBEHHOTO
yHUBepcHuTeTa, YHuBepcutera «/lyOona», Psizanckoro ro-
CyJapCTBEHHOTO YHHUBEPCHUTETA,
MarHuToropcKoro rocy1apcTBEHHOTO TEXHUIECKOTO YHH-
Bepcurera um.I. M. HocoBa, Poccuiickoro ynusepcurera
Ipyx0b! HaponoB, TOMCKOTO MOMUTEXHUUECKOTO YHUBEP-

PATUOTEXHUYECKOTO

cHUTeTa.

C JjexnuuMsMH ¥ MacTep-KJacCaMHM  BBICTYNHIH
I A.Ocockos, I1.B.Tonuapos (OMAN) — «BBenenue B
mIyOOoKne HelipoHHBIe ceTi», B. B. [Tnmrorua (MUDON) —
«Hayunas Bu3yann3amus Kak COBpEMEHHBII METO/1 aHaITH-
3a Hay4yHBIX JaHHBIX», . bappeiipo (Texacckuii yHuBep-
curet, ApiuHITOH) — «CHCTEMBI yIpaBICHUS JaHHBIMU
U 3aJlaHUsIMH B DKCIIEpUMEHTaX Ha Bonbliom aapoHHOM
kosaitnepe», Jx.Bemic (HamwonamsHast sabopato-
pust MunnctepctBa sHepretuku CIHA) — «Cymep-
KOMIIbIOTEpHI, Hactosimee u Oymymee» u C.Iepacumos

For the fourth time the International School on
Modern Information Technology for students and post-
graduates was organized within the symposium. This
school was devoted to heterogeneous distributed comput-
ing infrastructures. The JINR Laboratory of Information
Technologies (http://www.jinr.ru), Laboratory of “Big
Data for Mega-Science Experiments” of NRC “Kurchatov
Institute” (http://bigdatalab.nrcki.ru/) and the TPU Insti-
tute of Cybernetics (http://portal.tpu.ru/ic) provided a full
financial and organizational support to the participants of
the youth school. The school was attended by leading sci-
entists from Russia, the UK, the USA, Italy as well as by
staff members from JINR, NRC KI, CERN and DESY.

The school attendants were selected on a competitive
basis, after consideration of their proposed poster presen-
tations by an expert committee. The posters were devoted
to the current research, experimentation, implementation
of original software, presentations, applications as well as
to ideas and projects that participants would like to imple-
ment.

The school-conference was attended by 32 senior stu-
dents as well as by masters and postgraduates majoring in
information technology from the leading Russian universi-
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ties (National Research Nuclear University MEPhI, Saint
Petersburg State University, University “Dubna”, Ryazan
State Radio-Engineering University, Magnitogorsk State
Technical University, Russian University of Peoples
Friendship, and Tomsk Polytechnic University.

Lectures and master classes were conducted by
G.Ososkov, P.Goncharov (JINR) — “Introduction to
deep neural networks”, V. Pilyugin (MEPhI) — “Scientific
visualization as a modern method of analysis of sci-
entific data”, F.Barreiro Megino (University of Texas,
Arlington) — “Data and task management system in the
LHC experiments”, J. Wells (National Laboratory of the
U.S. Department of Energy) — “Supercomputers, pres-
ent and future” and S.Gerasimov (Technical University
of Munich) — “Master classes in the C++ programming
language”.

Selected were the best works of the students who
represented their results at the final plenary session of the
symposium.

The results of the symposium were summed up at
the closing ceremony. In total, 89 reports (36 plenary and
53 sectional ones) were heard. At the educational section,
10 reports were delivered. Concluding remarks were made
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(MroHXeHCKHH TeXHUYeCKHH YHUBEpCHTET) — «Mactep-
KJIACCHI 110 SI3BIKY MTpOrpaMMHpOBaHus C++y.

B pamxax mIKOJBI-KOH(DEPEHINH MPOXOAMI OTOOD
Tyqmux pabdoT CTYJIEHTOB, IO Ppe3ysibTaTaM KOTOPOTO
YYaCTHHUKH MPEICTABMUIN CBOM MPE3EHTAINN Ha 3aKITI0UH-
TEJIbHOU IUIEHAPHOW CECCHU CUMIIO3UYMa.

Ha nepemonun 3akpbITHS OBLIN MOABEACHBI UTOTH pa-
60THI cuMITO3MyMa. Beero B paMkax Hay9HOH MPOTpaMMBbL
MEepONpPHUATHS OBLTO TpeICTaBIeHO 89 TOKIIa0B, BKIIIOUAs
36 mureHapHBIX ¥ 53 ceknuoHHBIX. Ha oOpa3oBarenspHOI
cekrmu npescrasieHo 10 noxnanos. C 3aKIIOYUTETHHBIM
cmoBoM BeIcTymun  aupekrop OUMSN B. A.Marsees,
T.Kyprtbika, B.B.KopeHbkoB, NpeacTaBUTENN JIOKalb-
HOTO OprKOMHUTeTa. Bce BBICTymaromme OTMETWIN BBI-
COKHI YpOBEHb M TIyOMHY COAEp)KaHHs JOKIAJOB, aK-
THUBHOCTb yYaCTHHKOB. BceM ydacTHHKaM MOJOIEKHOM
IIKOJIBI-KOH()EPEHIIUH BPYUYEHBI CEPTU(HKATHI, a JTydIIne
CTYAEHTBI HarpaxaeHsl auruiomamu. [lepBoe mecto pas-
nemunn Buktop [Jopoxun (YuuBepcuter «/lyOHa») u
Amnacracus Kaiima (TIIY), BTOopoe mecto — JmMutpuit
ITomop (MU®HN) u Caernana Ceemnukoa (CIIOIY),
a TpeTbe MecTo 3aHsuin Banepus [lanwnosa, Haranbs
[TaBuueBny, Anéna Cycnmmaa (MUDN).

Co 2 o 6 oxts10ps B [lyone B Jlaboparopun nH(OpMa-
[MOHHBIX TEXHOJOTHU paborana 21-1 Mexcoynapoonasn
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HAYYHAA KOHepeHUUA MON00bIX YUEHBIX U CREeYUAIU-
cmoe AYSS-2017. Dra exeronHas KOH(EPEHIS, B KOTO-
poli MPUHHMMAIOT y4acTHE CTYHACHTBI, aCIUPAHTBI, MOJO-
Jible ydaeHble U cnenuanuctel u3 OMAN u npyrux poccuii-
CKHX U 3apyOe)KHBIX Hay4YHBIX IIEHTPOB, NMPOBOIUTCS IO
OCHOBHBIM (PyHJaMEHTAIBHBIM W HAyYHO-TIPHUKJIIATHBIM
HaIpaBJICHUAM HcciieioBaHnii MHCTHTY TA.

Ha oTKpbITHH KOH(EpEeHIIMH C TPUBETCTBEHHBIM
CJIIOBOM K YYacCTHHKAaM OOpaTHiCS COBETHHK JWPEKIUH
OUAN T. J1. lIupros. O630p mporpaMmsl Ha BCE THH pa-
00TbI KOH(EPEHIINH MPEICTABII COIPEICENATENb OPrKO-
mutera B. Xymoba. B xome ruieHapHOW ceccHU BemyIIue
cnenuranucTel MHCTUTYTa IPOWIH JEKIHUH 110 IEePETOBBIM
HCCJICZIOBAaHUSAM B OOJIACTH TEOPETHYECKON (DM3MKH, Ma-
TEMaTHYECKOTO MOJICIMPOBAHMS M BBIYUCIUTEIBHON (u-
3UKH, (U3UKH BBICOKHUX SHEPTUH, YCKOPHUTENEH 3apsKeH-
HBIX YaCTUIl U AJEPHBIX PEAKTOPOB, IKCIEPUMEHTATBHON
SANEPHOH (HU3HMKH, TPUKIIATHBIX HCCIIeOBaHNH, HH(OpMa-
IIMOHHBIX TEXHOJOTUH, PU3NKN KOHIECHCHPOBAHHBIX CPE
W HayK 0 )KM3HU. B koH(pepeHnun yqacTBoBanu okoio 220
YeJIOBEK, HE TOJIBKO COTPYAHUKH Jaboparopuii HcTuTyTa,
HO M rocty u3 18 cTpan. Ha CeKIIMOHHBIX 3aCE€AAHUAX CBOU
JIOKJIaJIbl MTPEACTABISUTN yYaCTHUKH KOH(EPEHINH, BCETO
140 ycTHBIX IOKJIal0B MO 9 cekuusM, a Takxke okojo 60
MOCTEPHBIX JIOKIAI0B. B mociennuii nens koHpepeHun
ObUTH OOBSIBIICHBI ABTOPBI JIYUIINX BBICTYIICHUH.

by JINR Director V.Matveev, T.Kurtyka, V.Korenkov,
representatives of the Local Organizing Committee. All
speakers noted a high level and thoroughness of the con-
tents of the presentations and activity of the participants.
The attendants of the youth school-conference received
certificates, and the best students were awarded diplomas.
The first place was shared by V.Dorokhin (University
“Dubna”) and A.Kaida (TPU), the second place by
D.Popov (MEPhI) and S.Sveshnikova (SPbSU), and the
third place was taken by V.Danilova, N.Pavicevic and
A.Suslina (MEPhI).

The 2Ist International Scientific Conference of
Young Scientists and Specialists (AYSS-2017) was held
on 2—6 October in Dubna. This annual event attended by
students, postgraduates, young scientists and specialists
from JINR and other Russian and foreign scientific centres
is devoted to fundamental and applied trends of research
at JINR.

JINR Director Advisor G.Shirkov greeted the par-
ticipants at the opening ceremony. Co-Chairman of the
Organizing Committee W.Chudoba announced the full
agenda of the conference. At the plenary session, leading
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specialists of the Institute gave lectures in modern research
in theoretical physics, mathematical simulation and com-
puter physics, high energy physics, charged particle accel-
erators and nuclear reactors, experimental nuclear physics,
applied research, information technologies, condensed
matter physics and life sciences. About 220 people took
part in the conference. They were staff members of JINR
and guests from 18 countries. At the section meetings, par-
ticipants presented 140 oral reports in nine sections and
60 poster reports. On the last day of the conference, au-
thors of best presentations were announced.

For the first time a competition “Falling Walls Lab”
was held in Dubna as part of the conference — a proj-
ect to commemorate the 20th anniversary of the fall of the
Berlin Wall. The participants of the competition — young
scientists, specialists and entrepreneurs — have an oppor-
tunity to show the world community their ideas, projects,
methods of solving the tasks that the mankind confront.
The main requirement for any competitor is to explain his
or her idea in a comprehensible way in three minutes with
three slides. Competitors are selected worldwide; three
best finalists out of 100 will go to Berlin in November
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Ha stoT pa3 B paMkax KOH(EpPEHIUH BIIEPBHIC B
Jy6ne npomen koHkype «Falling Walls Lab» — npoexr,
co3maHHbIi K 20-neTuro nagenus bepnuHckoii cteHsl. Ero
YYaCTHUKH — MOJIO/IbIE yUEHBIE, CIEIHAINCTBI U Tpe-
NPUHUMATENM — TOJYYaloT BO3MOXXHOCTH IPEJICTaBUTh
MHPOBOMY COOOIIECTBY CBOM HIEU, NPOCKTHI, METOIbI
pELICHUsI CTOSIIUX TIepe] YeJI0BeueCTBOM 3a/1au. [ 1aBHOE
yCIIOBHE: KOHKYPCAHT JIOJDKEH YCIIETh JI0CTATOYHO MOIy-
JISIPHO M3JIO’KUTB CBOIO HJICIO 32 TPH MUHYTBI B TPEX ClIaii-
max. OTOop KOHKYpCaHTOB BEJICS 110 BCEMY MHpY, TpPOe
ayumux u3 100 prHATUCTOB 3aTeM BCTpPEYaINCh B HOIOpe
B bepnmne, rae nx BBICTYIUICHNS OLICHUBAIIO KIOPH, B KO-
TOPOE BXOJIWJIU ITOJIMTUKH, SKOHOMHUCTBI, yYECHBIE, )KypHa-
JIMCTBHI.
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B JlyObHe Ha KOHKypC€ BBICTYNIHIH C COOOIICHUSMH
8 monoasix corpyanukos OUAN, ctynenToB YHUBEpcu-
teta «Jlyonay, YauBepcurera Bpomnasa (ITomsma). ITo-
Oexurtenem cran mosonoit corpymHuk JIT® A.Cnsmos
(pyxoBoautens E. Annriam).

C 9 o 12 okrs16ps B JlyOHe paboTana MexayHapo-
Has koH(pepeHuus «HMccnedosanus KoOHOEHCUPOBAHHBIX
cped na peaxmope HBP-2), nocssuienHas 60-1eTuio
Jlaboparopun HedTpoHHOW (usuku um. . M. Dpanka.
Lenpio KoH(epeHH, yKe TPEeThel MO CUeTy, SBISIOCH
00CyX/IeHHE IOMYYCHHBIX IKCIIEPUMEHTAIBHBIX PE3YIlb-
TATOB, OINpPE/ICICHUE MIEPCIIEKTUBHBIX HANPABICHUN Hay4-
HBIX I/ICCJ'IeI[OBaHI/Iﬁ 1 COBCPHICHCTBOBAHUE 3KCIIEPHUMCH-

Jy6Ha, 9—12 okTa0ps.

Vuactauku 3-it MexayHapoaHoii konpepenimu «VccneoBanus KOHICHCHPOBaHHBIX cpell Ha peaktope BP-2)

Dubna, 9-12 October. Participants of the 3rd international conference “Condensed Matter Research at the IBR-2”

where their presentations will be considered by the jury of
politicians, economists, scientists and journalists.

Eight young staff members of JINR took part in the
Dubna stage of Falling Walls Lab, together with students
of the University “Dubna” and Wroclaw University. The
winner was BLTP staff member A.Slyamov (scientific
leader E. Anitsash).

The international conference “Condensed Matter
Research at the IBR-2” was held on 9-12 October in
Dubna. The conference was dedicated to the 60th anni-

versary of the Frank Laboratory of Neutron Physics. This
is the third conference in a series, which is aimed at the
discussion of recent experimental results, prospects of fu-
ture research and development of the IBR-2 instruments.
The conference was attended by about 150 scientists from
different scientific organizations of the Russian Federation
and JINR Member States: the Republics of Bulgaria,
Poland, Romania and Moldova, the Slovak Republic, as
well as from Germany and Estonia.

The conference was opened with a welcoming speech
by JINR Vice-Director R. Lednicky. The range of invited




KOH®EPEHLMWN. COBELLAHNA

TaTbHBIX yCTaHOBOK Ha peakrtope MBP-2. B pabore xoH-
(depeHIm MpUHSIA ydacTHe okojio 150 ydeHwIX U3 pas-
JUYHBIX HAyYHBIX OpraHu3annii Poccum m cTpaH-ydact-
wun, OMSN: Bonrapun, [onemu, Pymeramm, Mongasun,
CnoBamkoit PecrryOmukn, a Ttakke n3 [epmanmun u
DCTOHMH.

Ha oTkpbITnu KOH(pEpEeHIINH C IPUBETCTBEHHBIM CIIO-
BOM K YydYacTHHKaM oOparmics Bune-aupekrop OWSIN
P.Jlemanukn. CekTp TeM NMPHUIVIANICHHBIX JOKJIAT0B ObII
HEOoObIYafHO IIMPOK — OT COBPEMEHHBIX HCCIIeI0Ba-
HUM B oOnactu HelTponHoi ¢usuku B JIHD, npencras-
JIeHHBIX B jAoknajae aupekropa JIH® B.H.IlIseunosa, u
npoekra co3nanus B JlyOHe MCTOYHHMKA HEHTPOHOB 4-r0
MOKOJICHUsI, O KOTOPOM paccKaszajl Hay4HBIH pPyKOBOAM-
tens JIH® B.JI. AkceHOB, [0 pe3ylbTaToB H3Yy4YEHUS
JUTUHA-MOHHBIX aKKyMYJISTOPOB, O KOTOPBIX IJIa pedb B
nokiane wieHa-koppecrnonaenta PAH npodeccopa MI'Y
E.B. AHTHIIOBa, CTPYKTYpBI pHOOCOM — B JOKIJIaJE Ipo-
¢eccopa A.JI. Koneseru (ITUSI®, ["aTunna) 1 MarHUTHBIX
CBOWCTB PEIKO3EMEIbHBIX COSIMHEHUI — B JIOKJIaJIe aka-
nemuka AH Pymbraum O. Byp3o.

B xome xoH(pepeHIMN OBLTH MPEACTABICHBI PE3yib-
TaThl MEKAUCIMIUINHAPHBIX MCCIIEI0BAHUMN, TPOBOIUMBIX
Ha peaktope MBP-2 B obnmactn ¢u3nkn KOHACHCHUPOBAH-
HOTO COCTOSIHUS, XUMUH, OMO(DH3UKH, MaTepHAIOBEICHNS,

CONFERENCES. MEETINGS

WHXEHEPHBIX HayK W HayK O 3emJie C MMOMOIIBI0 METOI0B
paccestHAST HEWTpOHOB. TeMarWdeckue IOKIambl OBLIH
MOCBSIIEHBI TAKXKE COBEPIIEHCTBOBAHUIO METOTUKH HEM-
TPOHHOTO PACCESIHUS M PA3BUTHIO HEUTPOHHBIX ICTEK-
TopoB. B cnermmansrom mokiane [.11. Koznenko (JIHD)
OBUIO MPOAHAIN3UPOBAHO COBPEMEHHOE COCTOSTHHE KOM-
TieKca crekrpoMeTpoB peaktopa MBP-2 1 nmepcrekTHBLI
€ro JaIbHEHINEero pa3BUTHA.

B 2017 r. otmeuanoch 25-1eTue ¢ MOMEHTa MyCcKa B
Iyone neporo B mupe Gypbe-audpakTroMerpa BICOKOTO
paspemiennst OJIBP, mo3BonuBIIEr0 BHIBECTH Ha HOBBIN
YPOBEHb NPENN3NOHHBIE JAU(PPAKTOMETPUYECKUE HCCIIe-
JIOBaHMsI MareprasioB Ha peakrope MBP-2. JlanHo# Tema-
THKe OBUT TOCBAMICH Mokiaa mpodeccopa A.M.banary-
posa (JIHD).

3a Bpemst paboThl KOH(EPEHIIMN yYaCTHUKAMHU OBLIO
npeacraBiaeHo 53 ycTHbIX U 69 MOCTEpHBIX JOKIJIAIOB.
3HaYHTENbHAS YaCTh JOKIA0B ObLIa ClIeIaHa MOJIOIBIMU
YYEHBIMH, CPEeIU KOTOPBIX MPOBOIWICS KOHKYPC Ha JIyd-
LM OCTEPHBIN T0KIaA. ABTOPBI TPEX JIYUIIHUX JOKIJIAJ0B
OTMEUCHBI IUTUIOMAaMU U [ICHHBIMH MOapKaMH.

Crnenyer OTMETUTh, YTO CaMO MECTO MPOBEACHHSA
xoH(pepennnn — oM yuensix OMSN — coznasano apy-
JKECTBEHHYIO0 arMoc(epy M CHOCOOCTBOBAIO Pa3BUTHIO

talks covered a very wide spectrum of topics, from the
current studies in neutron physics at FLNP (speaker —
Director of FLNP V. Shvetsov) and the proposal for Dubna
neutron source of the fourth generation (FLNP Scientific
Leader V. Aksenov) to results of lithium-ion battery inves-
tigations (Corresponding Member of RAS, Professor of
MSU E. Antipov), structural study of ribosomes (Professor
A.Konevega, PNPI, Gatchina), and magnetic properties of
rare-earth compounds (E.Burzo, Romanian Academy of
Sciences).

The programme of the conference included the results
of interdisciplinary studies in condensed matter physics,
chemistry, biophysics, material science, engineering, and
Earth sciences using neutron scattering. The develop-
ment of neutron IBR-2 instruments and techniques were
the theme of some oral presentations at the conference.
The current state of neutron scattering instruments of the
IBR-2 reactor and prospects of their development were
analyzed in the review of the Head of the Department of
Neutron Investigations of Condensed Matter D. Kozlenko
(FLNP).

The year 2017 marked the 25th anniversary of the
start of operation of the world’s first Fourier diffrac-
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tometer HRFD, which makes it possible to perform
very-high-resolution neutron diffraction measurements of
materials at long-pulse neutron sources. A talk about the
correlation Fourier diffractometry was given by Professor
A.Balagurov (FLNP).

The work of the conference continued four days.
Fifty-three reports and 69 poster presentations were dis-
cussed by participants. The considerable part of research
findings were presented by the young scientists who
took part in the best poster presentation competition. The
authors of three best posters were awarded with diplomas
and gifts.

It should be summarized that the place of the inter-
national conference (JINR Scientists’ Club) itself built
friendly ambiance and fostered new scientific contacts in
the framework of the IBR-2 User Programme.

On 12-13 October, an international conference titled
“Modern Problems of General and Space Radiobiology”
was held at the International Conference Hall in Dubna.
The conference was organized by the Scientific Council on
Radiobiology of the Russian Academy of Sciences (RAS)
and by the Laboratory of Radiation Biology. The Organizing
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HOBBIX Hay4YHBIX KOHTAKTOB B paMKaX IPOTPaMMBI [IOJIB30-
Bateneil peakropa MIBP-2.

MexnyHnapoanas koHpepeHus « Cogpemennbie npo-
Onemul 00well U KOCMUYECKOU paouoduonozuuy, opra-
HuzoBanHasi Hayunsim coBerom PAH 1o paagno6uonorun u
Jlaboparopueii paguanuonnoii ouonorun OUSN, cocros-
nack 12—13 okTs10ps B JJoMme Mex1yHapOHBIX COBEIAHNI
OUSAN. OprkoMuTeT BO3MIABISUIN UYJICH-KOPPECTIOHACHT
PAH E. A.Kpacasun u akanemux PAH M. A. OcTpoBcKuid.

B 3acemanusx mpuHsim ydactue okoio 70 ydeHbIX
n3 Poccun, Monromuu, CIIA, Yexun. beumn mpencras-
JIEHbl Hay4YHbIE MHCTUTYThl U LEHTpbl Poccuiickoil aka-
nemnn Hayk (UBX®, UTOb, UBK, UBHAnH®, ®1AH,
Wb KommHIl YpO PAH, USPMX VYpO PAH), JIPb
Ousi, ®MBIl um. A. U. Bypuazsna ®MBA Poccun,
MPHII nm. A. @. [{p16a Munzapasa P® (O6uHuHCK), MI'Y
uM. M. B. JlomoHocoBa, MO®TU. B pabore koH(DepeH-

LUU [PUHST ydacTHE JIETYMK-KOCMOHABT Pocculickoit
Oeneparnu C.B. Asnees. K Havyany koH(epeHIHH ObLI
omyOnukoBaH cOOpHKUK MarepuasoB. Ha 3acenanusx Obu10
3aciIylIaHo 26 JI0KJIa/10B, paCCMOTPEHO 9 MOCTEPOB.

B murenaprom noxnane U.b. Yimakosa u np. (OMBI]
uM. A. 1. byprazsaa ®MBA Poccun) mpezacraBieHs! pe-
3YIBTAThl AKCIIEPHUMEHTOB, MOACTHPYIONINX PaTHaIiOH-
HO€ BO3JCHCTBHE Ha CTPYKTYpPHI TOJOBHOTO MO3Ta TPHU
JaJIbHUX KOCMHUYECKHUX IIOJICTax. 3KCHepI/IMeHTLI BbI-
MOJIHEHBI Ha ToJI0BHOM Mo3re 700 monoBo3penbix Oecro-
POIHBIX KPBIC TOCTIE 06yuenns y-kBantamu °Co. Bbiro
YCTaHOBIICHO, YTO CTPYKTYPBI TOJIOBHOTO MO3ra 001a1at0T
BBICOKOH MOp(HO(QyHKIIMOHATFHONH YyBCTBUTEIHHOCTHIO
K Y-M3ITy9eHHUIO B M3y4eHHBIX no3ax (10-100 cIp ¢ mom-
HOCTBIO 10361 50—660 cI'p/4), HO B LEJIOM JTOCTATOYHOM
YCTOMYMBOCTBIO HEHPOHHOM M HEHUPONIMAJIBHOM IIOILy-
JSIIMi, OenKa, HYKJIEWHOBBIX KHCIOT, (PepPMEHTATHBHBIX
CHCTEM M MUKPOIMPKYJSITOPHOTO pycila K BO3JICHCTBHIO

Jy6Ha, 12—13 oxrs10ps. MexayHapoaHas koHpepeHuus « CoBpeMeHHbIe Ppo0IeMbl 00111l 1 KOCMUYECKOi paanoOroIorim)

Dubna, 12-13 October. The international conference “Modern Problems of General and Space Radiobiology”

Committee was headed by the RAS Corresponding
Member E. Krasavin and RAS Academician M. Ostrovsky.

The conference sessions were attended by about
70 scientists from the Czech Republic, Mongolia, Russia,
and the USA. The participants came from a number of
RAS institutes and research centres (the Emanuel Institute
of Biochemical Physics, the Institute of Theoretical
and Experimental Biophysics, the Institute of Cell Bio-
physics, the Institute of Higher Nervous Activity and
Neurophysiology, the Lebedev Physical Institute, the
Institute of Biology of Komi Research Centre of the Ural
Branch of RAS, and the Institute of Vegetation and Animal
Ecology of the Ural Branch of RAS), JINR’s LRB, the
Burnazyan Federal Biomedical Centre of the Russian
Federal Biomedical Agency, the Tsyb National Medical
Radiology Research Centre of Russia’s Ministry of Health
(Obninsk), Lomonosov Moscow State University, and
the Moscow Institute of Physics and Technology. Among
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the participants was the Pilot-Cosmonaut of the Russian
Federation S.Avdeev. A collection of the conference ma-
terials had been published by the beginning of the confer-
ence. Twenty-nine talks were given and nine posters were
presented at the sessions.

In a plenary talk by I. Ushakov et al. (the Burnazyan
Federal Biomedical Centre of the Russian Federal Biome-
dical Agency), results were reported of experiments mod-
eling radiation action on brain structures in deep space
flights. The experiments were performed on the brains of
700 mature outbred rats after exposure to °°Co v rays. It
has been found that brain structures have high morpho-
functional sensitivity to y radiation at the studied doses
(10—-100 cGy at a dose rate of 50-660 cGy/h), but, overall,
their neuron and neuroglial populations, protein, nucleic
acids, enzymatic systems, and microcirculatory channel
are quite highly radioresistant. It should be remembered,
however, that in real-life conditions — under exposure
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oOmrydenust. BMecTte ¢ TeM B peanbHBIX YCIOBHUSIX MPH 00-
JyYSeHUN CIOKHBIMU TTOTOKAMH 3apsDKEHHBIX YACTHIL Ta-
JIAKTHYECKOTO M3TYYCHHUS U ACWCTBUH HEpaaHuaIlOHHBIX
(akTopoB moneTa HeraTWBHBIE (P(PEKTH MOTYT YCHIIHU-
BaThCsA, YTO OOYCIIOBIMBACT HEOOXOMUMOCTh CHIKCHHS
YPOBHEW IOMYCTHUMBIX 7103 OOTy49eHHUS IS KOCMOHABTOB
IO CPABHEHHIO CO CTICIIUATUCTAMHU HA3EMHBIX CITyXKO.

B psne moxmanoB, KacaromUXCsl pa3iIMYHBIX aCTIEK-
TOB JCHCTBHUS HOHM3HPYIONMX H3IYYCHUH C Pa3HBIMH
¢usnyecknmu  xapakrepuctukamu Ha I[HC, oOcyxna-
JUCH  AIEKTPOPHU3NOIOTUICCKHE, MOJICKYIIpHBIE, ITH-
TOJIOTHYECKHWE W TKAaHEBBIC HAPYIICHUS B pa3IMIHBIX
ornenax [THC MoOJUIIOCKOB M MJICKOIUTAIOIINX. DTH BO-
MPOCHl TOAHMMANWCH B Jokmamax H.A.Aceea m mp.
(MBHAuH® PAH) «IIumoTHOE WCCIIEIOBAHUE AIIEKTPO-
(bU3NOTIOTHYECKUX XapPaKTEPUCTUK HEHPOHOB BHHOTPAI-
HOHM YJAMTKHU IIPU ACHCTBMHM MOHU3HMPYIOLIEH pagualiuny,
O.A.Muneesoit u ap. (MOTU) «O6HOBICHHE TpeEIIIIe-
CTBCHHHKOB HEHPOHOB B THIIIOKAMIIC MBIIIIECH ITOCIIE TaM-
Ma-00Ty9YeHNSI KOPOTKUMH AKCIIO3UIMSIMH BCETO TEay;
10.C. Ceseproxuna u np. (JIPb OUSAN) «MccnenoBanue
MOP(OIOTHIESCKUX HM3MEHEHH W MOP(HOMETPUIESCKUX
XapakTepUCTUK KIeToK [TypknHbe MO3KedKa KpPBIC B OT-
JAJICHHBIN epHoA TIoce OOMyUYeHUST HOHAMH YTIIEPOIay,
T.C.bynanoBoit u np. (JIPb OUSAN) «CpaBHUTENBHBIN
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aHaJIN3 MHIYKIUU W peTapaniy ABYHUTEBBIX Pa3pbIBOB
JHK B kierkax IlypkuHbe MO3KeUKa KpbIC IIPU BO3JEH-
crun y-kBantoB °°Co u nporomosy; H.TI. CupoTsl 1 ap.
(UTSb PAH) «Onenka nospexaennoctu JJHK netikonn-
TOB MBIIIEH B pa3HbIE CPOKH IIOCIIE BO3EHUCTBUS YCKOPEH-
HBIMH HOHAMHU yriiepona ¢ sHeprueit 450 MaB/aykinon»,
M.T 3anuenpsinen, A.B.Bopefiko u ap. (JIPB OUSAN)
«HMccnenoBanne BIUSHNS TapaMETPOB TPEKOB YCKOPEH-
HBIX HOHOB C Pa3HBIMH (PU3NYECKUMH XapaKTEPHUCTHKAMHI
Ha 3(peKTHBHOCTH penmapariii U CIOKHOCTH (popMupye-
MbIX JIBYHHUTEBbIX pa3pbiBoB JIHK», B.H.Yaycosa u np.
(JIPB OUAN) «OcobeHHOCTH WHAYKIWH W perapamun
JIBYyHHTeBbIX pa3pbiBoB JIHK B Kkierkax rummokamna
MBIILIEH TNpU ACHCTBUM IaMMa-KBaHTOB 0Co in vivo n
in vitroy.

PaznudHbIe acTIEKTHI ICHCTBHS TSHKEIBIX 3aPSKEHHBIX
MOHOB Ha KJIETKH KCIIEPUMEHTAJIBHBIX )KUBOTHBIX OBIIH
MIPEJICTaBJICHBI B CTEH0BBIX coobmenusx H. A. Konuranb
u ap. (JIPb OUSN) u A. H. ConosbeBa n ap. (MPHI]
uM. A. ®@. I1p16a). B UBH/IuH® PAH (A.C.bazsH u np.)
B MOJICTIBHBIX 3KCHEPHMEHTAX M3ydasld ACHCTBHE Iy4KOB
MPOTOHOB M MOHOB 2C Ha aKTHBHOCTH MOZYJATOPHBIX U
MEIHATOPHBIX CUCTEM B PA3IMIHBIX CTPYKTYPaX TOJIOBHO-
ro Mosra kpbic. HelipoxuMuyeckne nU3MEHEHUsl B CTPYK-
Typax TOJIOBHOTO MO3Ta OLIEHUBAJIN 110 TIOKa3aTessiM KOH-

to mixed fluxes of galactic radiation charged particles
and nontraditional flight factors — negative effects can
become stronger, which dictates the necessity of setting
lower permissible exposure levels for cosmonauts than for
ground staff.

In a number of talks on different effects of ionizing ra-
diations with different physical characteristics on the cen-
tral nervous system (CNS), electrophysiological, molecu-
lar, cytological, and tissue disorders in different sections
of mollusk and mammalian CNS were discussed. These
subjects were considered in the following talks: N.Aseev
et al. (the Institute of Higher Nervous Activity and Neuro-
physiology, RAS), “A pilot study of the electrophysiologi-
cal characteristics of grape snail neurons after ionizing ra-
diation exposure”; O. Mineeva et al. (the Moscow Institute
of Physics and Technology), “Regeneration of neuron pre-
cursors in the mouse hippocampus after short whole-body
v exposures”’; Yu. Severyukhin et al. (LRB, JINR), “A study
of morphological changes and morphometric characteris-
tics of the rat cerebellum Purkinje cells at a remote peri-
od after carbon ion exposure”; T.Bulanova et al. (LRB,
JINR), “Comparative analysis of DNA double-strand
break induction and repair in rat cerebellum Purkinje cells
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after ®°Co y-ray and proton exposure”; N. Sirota et al. (the
Institute of Theoretical and Experimental Biophysics,
RAS), “Evaluation of mouse leukocyte DNA damage at
different times after exposure to 450 MeV/nucleon carbon
ions”; M. Zadnepryanets, A. Boreyko et al. (LRB, JINR),
“A study of track parameter influence of accelerated ions
with different physical characteristics on the complex-
ity and repair efficiency of DNA double-strand breaks”;
V.Chausov et al. (LRB, JINR), “Specifics of DNA dou-
ble-strand break induction and repair in mouse hippocam-
pal cells after ©°Co y-ray exposure in vivo and in vitro™.
Various aspects of the action of accelerated heavy ions
on experimental animals’ cells were reported in posters by
N.Koshlan et al. (LRB, JINR) and A. Solovyov et al. (the
Tsyb National Medical Radiology Research Centre). At the
Institute of Higher Nervous Activity and Neurophysiology
of RAS (A.Bazyan et al.), model experiments were per-
formed to study the action of proton and '>C ion beams on
the activity of modulatory and mediatory systems in differ-
ent structures of the rat brain. The neurochemical changes
were evaluated by the density of monoamines and their
metabolites, which was measured by a highly efficient lig-
uid chromatography technique. The brain parts sensitive
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LEHTPALMY MOHOAMHHOB 1 X META0OIUTOB, H3MEPEHHBIM
C TIOMOTIBIO BBICOKO3((hEeKTUBHOH JKUAKOCTHOHN XpoMaTo-
rpaduu. beumn naeHTHGUITMPOBaHBI 00IACTH MO3Ta, TyB-
CTBHTEIIbHBIE K 00mydeHuio mpotoHamu i ~C. TTokasaHo,
YTO Pa3IMYHbBIC OT/ENBI TOJIOBHOTO MO3ra — MpeQpoH-
TaJbHAasl KOpa, TMIIOTaIaMyC, THITIIOKAMIT U Ap. — UMEIOT
pa3HyIo paJliovyBCTBUTEIBHOCTD U HAPYIICHUS MX (PyHK-
WA TPOSBISIIOTCS B pa3HOE BpeMs II0ciie OOIydeHus.
VYBenuueHue JMHEHHOW TIepefadydl SHEPruy HM3ITydeHUs
P OTHOCHUTEJIBHO HU3KHX JI03aX JIy4eBOIO BO3/ICHCTBUS
NPUBOMIIO K HAPYIICHHSM Da3IMYHBIX HEHPOXMMHUE-
CKHUX COCTOSIHMH B CTPYKTypax oOJIy4eHHOrO MO3ra.
BaxHoii 1 B TO ke Bpemsi HaUMEHee U3yUeHHOM Mpo-
Onemoii siBisItOTCST AP PeKTH KOMOMHUPOBAHHOTO JICH-
CTBUA HOHU3HUPYIOIIUX I/I3J'Iy'-IeHI/II‘/’I U HEpaJualMOHHBIX
(hakTOpOB KOCMHUYECKOTO MOJIETa, B YaCTHOCTH MHUKPO-
rpasutanmu. A.C.IItemo6epr u ap. (MMBIT PAH) Bnep-
BBIC IIPOBEIH CEPUIO IKCIIEPUMEHTOB IO HCCIIEIOBAHHIO
3¢ (PEKTOB CHHXPOHHOTO KOMOWHHPOBAHHOTO NEHCTBHUS
JUTUTEIBHOTO TaMMa-N3JTy4eHHsI, BBICOKOIHEPTETHUECKIX
MIPOTOHOB M MOJEIMPYEMOW TUIOTpaBuTannu. B xade-
CTBE MOJIENIN TUIOTPABUTAINU MCHOIB30BATIH MPUHSITYIO
B HCCJICIOBAaHMSAX Ha T'PHI3yHAaX METOAMKY aHTHOPTOCTa-
THYECKOTO BBIBEIIMBaHMA. [locie 3KCIepMMEHTaIbHBIX
BO3JICHCTBUH HcCiIenoBaan (YHKIMOHAIBHBIE pEaKInu
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IIHC >xuBOTHBIX Ha BCEX YPOBHAX €€ OpraHW3allud — OT
MOJICKYJIIPHOTO 10 MHTETPATHBHOTO: W3y4all YPOBEHBb
SKCTIPECCUH CEPOTOHHHOBBIX M M0(aMUHOBBIX PEIIeTITO-
POB, (GEPMEHTOB U TPAHCTIOPTEPOB, OOMEH MOHOAMHUHOB B
KITIOUEBBIX CTPYKTypaX MO3Ta, IBUTATCIHHYIO, OPUCHTHU-
POBOYHO-HCCIICIOBATEIBCKYIO AKTHBHOCTh, TPEBOXKHOCTB,
SMOLMOHAIBHOCTb, JOITOBPEMEHHYIO MMaMsTh, IPOCTPAH-
CTBEHHYIO NaMsITh M OPHEHTAIMIO0, KOTHUTUBHbBIC (DYHK-
L[UM KUBOTHBIX. BbUI OTy4eH HEOXKUJAHHBIN PE3YNIBTAT:
Ha Bcex ypoBHsax opranuzaimu [{THC aBropsl HaOmronanu
KaK CHHEprHuecKue, Tak U aHTarOHUCTUYECKHE B3aUMO-
JIeUCTBHS TP KOMOWHHPOBAHHOM HMCIOJIb30BaHUH U3y4a-
eMbIX (akTopoB (Kak MpH OOJy4EHUH MPOTOHAMH, TaK H
[IpU raMMa-o0JTyueHHH). ITH PE3yJIbTaThl TPEOYIOT Halib-
HEHIIMX MCCIIENOBAaHUI: HE UCKIIFOUEHO, YTO IIPOSIBICHUE
TaKOTO POAa B3aUMOACHCTBHS MOXET MPUBECTH K HUBEIH-
POBaHUIO HETaTHBHBIX MMOCIEACTBUI JEUCTBUS ITHX (hak-
TOPOB.

A.B.JlaranoB (MI'Y mm. M. B. JJomoHOCOBa) BEICTY-
T ¢ pokmanom «VcciaenoBaHue 3pUTEIEHO-MOTOPHOTO
MIOBEIICHUS M KOTHUTUBHBIX (PyHKIMH y 00€3bsH MIpH BO3-
JISHCTBUU MOHU3UpYIOWUX u3nyuyeHuit», 1. 1. [loneraesa
MI'Y um.M.B.JlomoHOCOBa) — «BnusHUE MOHW3M-
pytoero oOJydeHus] Ha MOBEACHHUE JTa00PAaTOPHBIX MBI-
e ¢ OoneHkKoi Mopdonormdeckux mmeHeHud [[HC»,

to proton and '*C ion exposure have been identified. It has
been shown that different parts of the brain — prefrontal
cortex, hypothalamus, hippocampus, etc. — have different
radiosensitivity, and disorders in their functioning show up
at different times after irradiation. At relatively low expo-
sure doses, an increase in radiation’s linear energy trans-
fer resulted in different kinds of neurochemical damage to
brain structures.

An important and at the same time the least studied
problem is the combined effect of ionizing radiation and
nontraditional factors of a space flight — in particular, mi-
crogravity. A. Stemberg et al. (the Institute of Biomedical
Problems, RAS) were the first to conduct a series of exper-
iments in order to study the combined synchronous action
of exposure to continuous y radiation, high-energy pro-
tons, and simulated hypogravity. The latter was modeled
by anti-orthostatic suspension, which is a common tech-
nique in research on rodents. The experimental exposures
were followed by the evaluation of the functional reactions
of the animals’ CNS at all levels of its organization —
from molecular to integrative. Studied were the expression
levels of serotonin and dopamine receptors, enzymes, and
transporters; monoamine exchange in the key brain struc-

EI

tures; motor activity; orientation and exploratory activity;
anxiety; emotionality; long-term memory; spatial memory
and orientation; and cognitive functions. An unexpected
result has been obtained: for combined exposures, for both
proton and vy irradiation, the authors have observed both
synergetic and antagonistic interactions at all levels of
CNS organization. These findings require further research:
it should not be ruled out that some kinds of interactions
could level the negative consequences of such exposures.
A.Latanov et al. (Lomonosov Moscow State
University) presented a talk titled “A study of visual-mo-
tor behavior and cognitive functions in monkeys exposed
to ionizing radiation”; I.Poletacva et al. (Lomonosov
Moscow State University), “The influence of ionizing ra-
diation on laboratory mouse behavior, including an eval-
uation of CNS morphological changes”; S. Sorokina et al.
(the Institute of Theoretical and Experimental Biophysics,
RAS), “The action of a low dose of accelerated carbon
ions in the Bragg peak on mouse behavior at a remote pe-
riod after exposure”. The exposure of experimental ani-
mals to accelerated heavy ions has been found to lead to
memory, cognitive, and behavior dysfunctions; further re-
search should clear up the molecular mechanism of such
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C.C.Copoxkuna (UTOb PAH) — «BnusHuIe Maoi 103561
YCKOPEHHBIX HOHOB yTiiepoa B mike bparra Ha moBencHue
MBIIICH B MMO3IHUE CPOKH MOCIe 00yueHus». [1ocKkonbKy
00HapYKEHO, YTO ICHCTBHE YCKOPEHHBIX TSKENIBIX HOHOB
HA JKCIIEPUMEHTAIIBHBIX )KUBOTHBIX TIPHUBOINT K HapyIIIe-
HUIO MAMSTH, KOTHUTUBHBIX U TOBEICHYCCKUX (DYHKIIHHA,
HEOOXOIMMO B JaTbHEHUIINX MCCIEIOBAHUSAX yCTAaHOBUTH
MOJICKYIISIPHBI MEXaHW3M TaKWX HApPYIICHUHA W Ompese-
JIUTh CTEIIEHb PUCKA HAPYIICHHUS ONEPaTOPCKOM JesiTelb-
HOCTH KOCMOHABTOB ITPU JaJIbHUX ITOJICTaX.

A.N.Tasmes (UTOb PAH) B 0030pHOM MOKIame
«PamuanuonHas MUTOXOHApPUANbHAS TUCHYHKINS U HEH-
pozaereHepaTUBHbIE HAPYIICHUS» OTMETUJI, UTO OAHOM U3
BAKHEUIIMX MUULIEHEH JAEHCTBUS pagualMU SIBISIOTCS
MUTOXOHApUH. HapyrieHue GyHKIIUH MATOXOHIPUN TIPH-
BOJIUT K BO3HUKHOBEHHIO KIIOPOUYHOTO KPYyTay, IUIUTEIHHO
noaaepkuBarouiero nmpousBoacTso AD®K, koTopble BHOBb
CO3/1al0T OKCUJAHTHBIN CTPEeCcC M BBI3BIBAIOT XPOHHUYE-
CKHE TOBPEKICHUS KJIETOUYHBIX MaKpOMOJEKYI. B To ke
BpeMsI aHaJH3 MHOTOYUCIICHHBIX JTHUTEPATYPHBIX TaHHBIX
MOKAa3bIBAET, YTO MOBBIILIEHHBIH OKCUIAHTHBIN CTpecc Tec-
HO COIIPSDKEH C ATHOJIOTMEH MHOTHMX HEUpOJereHepaTuB-
HBIX 3a00JIeBaHMH, TaKUX Kak OoJe3HH AJbIreiiMepa u
[MapkuHcoHa, xopest XaHTUHITOHA, atakcus dpungpelixa,
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6omnes3np Kpeiitdenpara—Ikoda, paccesHHBIN CKIepo3 U
PSI APYTHX TSKEIBIX HEAYTOB.

Buomornmaeckne >PQPEKTH THKETBIX 3apPsHKEHHBIX
YaCTHUI[, B TOM YHCJIC YaCTHI[ KOCMUYECKOTO M3IyUYCHHUS,
3aBHCAT OT XapaKTEPUCTUK CaMHX YACTHI[ M UX MOTO-
koB. B noknane H.B.Ky3neuosa, M.B.Iloxzonko u np.
(HUMSAD MI'Y) mpencraBicHa HOBas MOJICTH 3aBHCH-
MOCTH HHTEHCHBHOCTH TaJaKTHYECKOIO0 KOCMHYECKOTO
mnydernus ([KW) ot comueunoii aktuBHoctu. KU B
3HAYUTENLHON CTENEeHU ONpeneNseT pagualuoHHbIEe YcC-
JIOBUSI B MEXIUIAHETHOM KOCMHMYECKOM IPOCTPAHCTBE.
BriBenieHa (opMyina, O3BOIISIONIAS PACCUUTHIBATH MTOTO-
KU MPOTOHOB U TSHKEBIX 3apSHXKEHHBIX YACTHIL C SHEPruei
~ 80-105 M»B/HyKIIOH, M3MEHSIOMIMECS CO BPEMEHEM
B TeueHue 11-JIETHUX IMKJIOB COJHEYHOM aKTUBHOCTH,
YCTaHOBUTh MAaKCHUMAaJIbHBIM YPOBEHb MOTOKA TSIKEIBIX
3apsHKEHHBIX YaCTHII, KOTOPBIH MOXET OBbITh TOCTUTHYT B
COBPEMEHHYIO 310Xy, MOMYUUTh MporHo3 noroko 'KU B
MPEJICTOSAIINX ITUKIIaX COTHEUHON aKTUBHOCTH.

3amura OT TOBPEXKAAIONIETO JCHCTBHUSI MOHUZHPY-
IOIIMX U3JIyYEHUH SIBIIETCS BaKHEHIIEH 1eNbl0 paguo-
onosornueckux wuccaenosanuii. JI. M. PoxkaecTBeHCKMit
MIPEJICTaBUI B JIOKIaae «AKTyajabHbIE HAIpPaBICHUS HC-
CIIEZIOBaHUN COBPEMEHHOH PaTuo0HOIOTHI» HOBYIO KJIac-
CHU(UKAINIO PATUO3AMIUTHBIX TPEIapaToB, OCHOBAHHYIO

disorders and evaluate the risk of the impairment of cos-
monauts’ operational activity in deep space flights.

A.Gaziev (the Institute of Theoretical and Experi-
mental Biophysics, RAS) gave a review talk, “Radiation-
induced mitochondrial dysfunction and neurodegenerative
disorders”, in which mitochondria are considered one of
the main targets of radiation. Mitochondrial dysfunction
leads to the formation of a “vicious circle” — that is, reac-
tive oxygen species are produced permanently; they cause
oxidative stress and induce chronic damage to cell mac-
romolecules. An analysis of ample literature data shows
that increased oxidative stress is closely associated with
the ctiology of many neurodegenerative pathologies,
including Alzheimer’s and Parkinson’s diseases, Hun-
tington’s chorea, Friedreich’s ataxia, Creutzfeldt—Jakob
disease, multiple sclerosis, and a number of other grave
illnesses.

The biological effects of heavy charged particles,
including space radiation ones, depend on the charac-
teristics of the particles and their fluxes. In a talk by
N.Kuznetsov, M. Podzolko et al. (the Institute of Nuclear
Physics, Moscow State University), a new model has been
proposed of the dependence of galactic cosmic radiation
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(GCR) intensity on solar activity. To a large extent, GCR
determines the radiation conditions in interplanetary space.
A formula has been derived that allows calculation of the
fluxes of protons and charged particles with an energy of
~80-105 MeV/nucleon, changing with time throughout
the 11-year solar activity cycles; estimation of the peak
value of the charged particle flux that can be reached in the
modern era; and prediction of GCR charged particle flux in
the forthcoming solar activity cycles.

Protection from the damaging effect of ionizing radia-
tion is the most important goal of radiobiological research.
L.Rozhdestvensky (the Burnazyan Federal Biomedical
Centre of the Russian Federal Biomedical Agency) pre-
sented in his talk, “Topical fields of research in modern ra-
diobiology”, a new classification of radioprotective prepa-
rations based on their pharmacological action and identifi-
cation of the whole chain of the biochemical reactions that
they trigger in the organism. It is important to determine
the markers of different radiation effects — first of all, the
remote consequences of radiation exposure — and to de-
velop new radioprotectors that would be able to prevent
such consequences. Using these markers could allow the




KOH®EPEHLIMW. COBELLAHNA

Ha UX ()apMAKOJIOTUYECKOM [CHCTBUM W yCTaHOBICHUHU
BCeH IETIOYKHM OMOXMMHYECKUX PEaKIfid, KOTOPYIO OHHU
BBI3BIBAIOT B opranusme. IIpm 3TOM BakHO BBISBICHUE
MapKepOB PA3IMYHBIX PaANalMOHHBIX 3P (EKTOB, Mpexe
BCET0 OTJAJICHHBIX MOCIEACTBUNA JEHCTBUS paanalvy,
1 W3BICKAHUE HOBBIX IIPOTHBOJYYEBBIX CPEACTB, CIO-
COOHBIX TPEAOTBPATHTH Pa3BUTHE TAKUX ITOCIEICTBHH.
Hcnonp3oBaHne MapKepoB MOXKET TIO3BOJIUTH TPOM3BECTH
OLICHKY HOBBIX ITOTEHIIMAJIBHBIX IIPOTHBOJIYYEBBIX IpeTia-
paroB JuIs IPUMEHEHUsI B KOCMOCE M B Ha3eMHBIX JKCIIe-
pUMEHTax.

. A.Konecnuxosa u ap. (JIPb OUSIN) uzyuanu Biu-
SIHUE U3BECTHOT'O HOOTPOITHOTO CPE/ICTBA — HEWPOINENTH-
na «Cemakcy (METHOHHJI-TITYTaMHII-THCTHII-(eHI-a-
JAHWUI-TPONWI-ITHLII-TIPOJINH) Ha Mopdosornueckre
W3MEHEHHs] HEHPOHOB W KalMJUISIPOB TOJOBHOTO MO3ra
MBIIIEH 1py 00Iy4eHUN MPOTOHaMHU. ABTOPBI yCTaHOBH-
JM, YTO TperapaT NpH BBEIECHUN WHTPAHA3AIBHO ITOCIE
oOmryueHmnst o0magaeT pagro3alIUTHBIMH CBOHCTBaMH,
MIPUYEM €TO JIeHCTBIE MEHEE BBIPAKEHO B MOBKEUKE, UEM
B KOpE€ TOJIOBHOrO Mo3ra. Habmiomaemoe cHMXeHHE MO-
BPEXKIAIONIETO ACHCTBUS paJfalliyl CBSI3aHO C TIOJIOXKH-
TENBHBIM JelicTBHeM «Cemakca» Ha CTEHKH KalMUIIPOB
COCY/IOB MO3ra, YTO OTpPaKaeTcsi B HAOIIOIAEMBIX KOM-
NIEHCATOPHO-TIPUCIIOCOOUTENIFHBIX ~ PEAKIHSIX HEPBHBIX
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kietok. B noxmane C. A. AGxymmaesa u ap. (MTOb PAH)
coolmaercss O TMOJOKUTEIBHOM JCWCTBUH IIperapara
«MeTtmopduH» Ha BEDKHBAEMOCTH MBIIICH, 0OTYICHHBIX
PEHTTCHOBCKUMH JTy9aMHU.

B 3akmroueHme B 00mIei AuCKyccHd OBUTH CPOPMY-
JUPOBAHBI OCHOBHBIC HAIIPABIICHUS U 32/1a91 JATbHEHIITIX
HCCIICIOBAaHAN B 00JaCTH KOCMHUYCCKON paJInOOMOTIOTHH.
Bruta oTMedeHa HEOOXOMUMOCTH IKCIIEPHMEHTAIEHOTO
W3YUYCHHS CIICIIU(PHUKH PaJIHAIUOHHBIX TIOBPEKICHUN TPU
JICHCTBUU W3JIYYCHUH C pa3HBIMU (PU3MUCCKUMHU Xapak-
TCPUCTUKAMH HA MOJICKYJISIPHOM, KJICTOYHOM, TKAaHCBOM
U OpraHu3MEHHOM YpoBHsX. Oco00e BHHUMAaHUE JOJKHO
OBITH 00paIlIeHO HA HAPYLICHUS BHICIINX UHTETPATHBHBIX
¢ynkmii [JTHC. BaxxHbIM HarpaBiieHHEM SIBIISIETCS H3yue-
HHC KOM6I/IHI/IpOBaHHOFO HeﬁCTBHH paSJ’II/I‘-IHBIX TSKCIIBIX
Sapﬂ)KGHHBIX qacTug U BTOpI/I‘-IHOFO I/I3J'Iy‘-IeHI/IH, a TAaKXe
KOMOWMHAINH JeHCTBUS HOHU3UPYIOIIEH panaIiiy 1 Hepa-
JTUAIAOHHBIX (aKTOPOB, 0COOCHHO MOJICTTMPOBAHUE BIHS-
HUS (QaKTopa MHUKpPOTpaBHUTAINH. PaanmoOnonormyeckue
WCCIICIOBaHNS HEOOXOIMMO KOOPIUHHUPOBATh C pabOTOit
CIETHAIICTOB-HEHPOOMOIOTOB.

Y9acTHUKY KOH(EPEHIIIH OTMETHIH, YTO B YCIOBHUSIX
KOCMOCA M3BECTHBIC B HACTOSIICE BPEMS paHO3aIIUTHBIC
npenapaTel HedPPEKTUBHBL, (pu3nyeckas 3alurTa OT IT0-
PaXKaIONIETO ACUCTBYSI FAJIAKTUIECKOTO U3TYUYCHUS TaKKe

evaluation of new prospective radioprotectors for applica-
tion in space and in terrestrial experiments.

1. Kolesnikova et al. (LRB, JINR) studied the action
of a widely known nootropic, the Semax neuropeptide
(methionyl-glutamyl-histidyl-phenyl-alanyl-prolyl-gly-
cyl-proline), on the morphological changes of mouse brain
neurons and capillaries after proton exposure. It has been
found that the preparation, having been administered intra-
nasally after exposure, has a radioprotective effect, which
is less pronounced in the cerebellum than in the brain cor-
tex. The observed attenuation of radiation damaging ac-
tion is determined by the positive effect of Semax on the
brain capillary walls, which is reflected by the observed
compensatory and adaptive reactions of the nervous
cells. S. Abdullaev et al. (the Institute of Theoretical and
Experimental Biophysics, RAS) have reported a positive
effect of the Metmorphine drug on the survival rate of
mice exposed to X rays.

In conclusion, the main fields and tasks of further
research in space radiobiology have been defined in a
general discussion. A necessity has been noted of the ex-
perimental study of the specifics of radiation damage in-
duced by radiations with different physical characteristics
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at the molecular, cellular, tissue, and organismal levels of
biological organization. Special attention should be giv-
en to the disorders of the higher integrative functions of
the CNS. An important field of research is the combined
action of different heavy charged particles and secondary
radiation, as well as the combined exposure to ionizing ra-
diation and non-radiation factors — especially, involving
microgravity simulation. Radiobiological research should
be coordinated with neurobiologists.

It has been noted that in space conditions the pres-
ent-day radioprotective preparations are inefficient, as is
physical shielding from the damaging effect of galactic
radiation. In view of this, the search for new pharmaco-
chemical preparations against the adverse effect of space
radiation and, in general, the development of new basic
approaches to radiation protection for manned deep space
flights can be considered important fields of further space
radiobiology research.

It has been noted in all reports that exposure to accel-
erated charged particles of different energies causes evi-
dent damage to brain cells and disorders of the respective
functions. This research area is now at the stage of data
accumulation and needs active development.
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HerpdexTrBHA. B CBA3M ¢ 3TUM BaKHBIM HAIlpaBICHHEM
JAJTbHCHIINX MCCICOBAaHUI B 0071aCTH KOCMHUYECKOM pa-
JMOOHOJIOTMM MOYKHO CYHUTATh MOMCK HOBBIX (hapMmaxo-
XUMHYECKUX CPEICTB, KyNHUPYIOIIHUX HEOIaronpusTHOE
JIeWCTBHE KOCMUYECKOM pajnaliu, U B IIEJIOM pa3paboTKy
HOBBIX NPHHIMIHAIBHBIX ITOAX0I0B K NPOTHBOPAIHALIH-
OHHOM 3allMTe MPYU JAIBHUX MWIOTUPYEMBIX IOJIeTaX.

Bo Bcex paborax ObuT0 OOHApYKEHO, UTO JCHCTBHE
YCKOPCHHBIX 3apsAXCHHBIX YacCTUIl Pa3JIMYHBIX 3Hep1“1/1171
MIPUBOANT K 3aMETHOMY TTOBPEX/ICHHUIO KJIETOK TOJIOBHOTO
MO3Ta ¥ HapyIICHUIO COOTBETCTBYIONMX (QYHKIHI. JTa
00J1acTh NCCIIEJOBaHNI HAXOIUTCS B HACTOSIIEE BPEMsI Ha
CTaJNH HAKOIUICHHS MH(POPMALMK U TpeOyeT aKTHBHOIO
TIPOJIOJIKEHHSI.

6—10 HOs10ps B [Tonbine npoxoanita 2-s KoH(epeHIus
«/Inu NICA ¢ Bapwiasey, oprann3oBanHas BapiaBckum
TEXHOJIOTHYECKUM YHUBEPCUTETOM U OOBbEIMHEHHBIM HH-
CTHUTYTOM SIIEPHBIX UCCIICIOBaHUH.

CONFERENCES. MEETINGS

B meponpustin npuHsin ygactue 6omee 100 germo-
BEK — IKCIIEPTOB, YUCHBIX, HH)KEHEPOB U CTYJICHTOB, pa-
00TaloMMX U BEAYIINX MCCIEIOBaHUS B 00JIacTH (U3UKH
TSKEJIBIX MOHOB, a TAKXKe 33/IeHICTBOBAHHBIX B PA3JIMYHBIX
00JacTsiX MPOCKTHUPOBAHUSI M CTPOMTENILCTBA KOHTPOJIb-
HO-M3MEPUTEIHLHOTO 000PYIOBAHUS ISl TPOBEJCHUS SKC-
TIEPUMEHTOB Ha yckoputenabHOM Komruiekce NICA. Brum
npejcTaBileHsl Bapriasckuii, BpounmaBckuil yHHBepcH-
TeTsl, HanuoHanpHBIN LEHTP SAEPHBIX HCCIEIOBaHMMA,
Yuusepcurer um. M. Cxionosckoii-Kropu, Baprmasckmid,
Bpounasckwii, [To3snansckuii, ['mansckuii, JlrobmumHCKAIH
YHHUBEPCHUTETHI, AKageMusi HayK
[onpmm, WHCTUTYT MOJNEKYIApHOM (u3MKKM W apyrue
MOJIbCKME Hay4HbIC U 00pa3oBarelibHble HEHTphl. Kpome
TOTO0, CpeI YYaCTHUKOB ObUIH mpezcTaBuTesu [ epManuy,
CIIA, Uspaunns, Ykpanasl, @paHuuu u 60bIIas geera-
must w3 OUSAN. Co croporsr OUSIN Orina mpeacTaBicHa
BBICTaBKa, IIOJrOTOBJICHHAS! HAyYHO-MH(MOPMAIMOHHBIM
otnenom MucTuTyTa.

INOJITUTCXHUYCCKHUC

Bapruasa (TTonbma), 6-10 HOsIOpst. Yuactauky koHdeperuun «/Inun NICA B Baprase»

Warsaw (Poland), 6-10 November. Participants of the conference “NICA Days in Warsaw”

On 6-10 November, the 2nd conference “NICA Days
in Warsaw” devoted to the project NICA was held in
Poland. The conference “NICA Days in Warsaw” was or-
ganized by the Warsaw University of Technology (WUT)
and the Joint Institute for Nuclear Research.

More than 100 participants attended the event —
experts, scientists, engineers and students — those who
work in heavy ion physics, design and construction of
control measuring equipment for experiments at the ac-
celerator complex NICA. The following educational and
research centres were represented: Universities of Warsaw
and Wroclaw, Maria Sklodowska-Curie University,
the National Centre for Nuclear Research, the Warsaw,

Wroclaw, Poznan, Gdnask and Lublin Universities of
Technology, the Academy of Sciences of Poland, the
Institute of Molecular Physics and other centres of Poland.
Representatives of Germany, the USA, Israel, Ukraine,
France and a big delegation from JINR took part in the
conference. JINR displayed an exhibition prepared at the
Scientific Information Department of the Institute.

The meetings were held in sections; about 100 reports
were made in all aspects of the implementation of the me-
ga-science project NICA: heavy ion collisions, scientific
programme, structure and construction of the accelerator
complex, new technology and devices developed for the
project, the system management and automation of mea-
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3acenanus MPOXOIFITH MO CEKITHSIM, OBIJIO POYUTAHO
oxorno 100 moKITaZoB MO BCEM acHeKTaM peaTn3alidd Me-
racaiieHc-mpoekta NICA: TsSKeJTOHOHHBIE CTOIIKHOBCHHS,
Hay4yHas MIPOTpaMMa, CTPYKTypa U CTPOUTEIHCTBO YCKO-
PHUTEIBEHOTO KOMIUIEKCA, HOBBIE TEXHOJOIMH W yCTPOH-
CTBa, pa3padorannbie mus mpoekta NICA, ynpasieHue
CHCTEeMaMH, aBTOMATH3aLUsI N3MEPUTEIBHBIX MPOIECCOB.
Kpome Toro, ObuIO pacckazaHO O JPYTHX HarpaBICHHIX
nesrensHocTH OWSIN 1 BO3MOXKHOCTSIX, KOTOPBIE OTKPBI-
BaloTcsl B IHCTUTYTE /Ut MOJIOJIBIX YUEHBIX.

B nepBblit 1eHp KOH(pEpEeHINH OBUIO TOAMMCAHO CO-
IVIalIeHNe O CO3/IaHWU KOHCOPLUYMa IOJICKHX HCCIIe0-
BaTEJIbCKUX HHCTUTYTOB, 3aMHTEPECOBAHHBIX B IIPOCKTE, B

CONFERENCES. MEETINGS

KOTOPBIH BOLLIIM BapiiaBckuil OJIMTEXHUYECKUI YHUBEP-
cuteT 1 HallmoHanbHBIN LEHTP sIIEPHBIX UCCIIEN0BAaHUM.
7 Hos16ps mupexms OV Obta mpurinamena gpes-
BBIYAITHBIM W MTOJTHOMOYHBIM TocioM P® B PecmyOmuke
[Mompmre C. B. AHIpeeBbIM Ha TIPHEM B TTOCOJIBCTBE. 8 HOS-
Ops cocroscst Bu3uT nenerannu OVAN B HanmonamsHbII
neHTp saepueix uccriempoBannii (NCBJ) B CBepke, r7e ro-
CTAM OBUIM IIPEACTABICHBI HEKOTOPHIE BO3MOXXHOCTH JIa-
6oparopuii NCBJ, koTopble MOTYT OBITH UCIIOJIB30BaHbI B
npoekte NICA. [ToceTurenn moObIBaIN B UCCIICIOBATEIb-
ckoil maboparopun NCBJ, rae u3ydaroTcs MarepHalbl,
MOJBEP>KEHHBIE BO3ACHCTBUIO MOHU3UPYIOILEr0 H3Iyde-
HUSI, B 1a0OpaTOpUH JETEKTOPOB, Ja0OPAaTOPUH IEKTPO-

MockBa, 5 nexadps. Beictymenue aqupekropa JIPb OUSU E. A. Kpacasuna Ha 3aceqanuu CoBeta PAH mo kocMocy

B
ﬁs”i"

Moscow, 5 December. JINR LRB Director E. Krasavin delivers a report at the meeting of the RAS Council on Space

surement processes. Besides, other trends of research at
JINR were discussed, along with opportunities for young
scientists at the Institute.

An Agreement was signed on the first day of the event
to establish of a consortium of Polish research institu-
tions interested in the project, which included the Warsaw
University of Technology and the National Centre for
Nuclear Research.

EI

On 7 November, members of the JINR Directorate
were invited to the Embassy of RF in Poland by
Ambassador Extraordinary and Plenipotentiary of RF to
the Republic of Poland S.Andreev. On 8 November the
JINR delegation visited the National Centre for Nuclear
Research in Sverk (NCBJ), where the guests were shown
possible trends in the laboratory that can be employed in
the NICA project. The members of the delegation stud-
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HUKH, B LEHTPE BBICOKOIPOU3BOIUTEIBHBIX KOM-
IBIOTEPOB.

B pamkax koH(pepeHIUH OBUIO TPHHSATO JI0-
MOJIHEHUE K noanucaiHomy B 2015 1. cornateHuto
o corpygandectBe Mexxay OMSAN u Bapmasckum
noiauTexHudeckuM yausepcuretom (BTVY), cmo-
COOCTBYIOIIEMY Da3BUTHIO B3aUMOJCHCTBUS H
TIPUBJICUCHUIO CTYACHTOB, aCIIMPAHTOB M HAYUHBIX
corpyaankoB BTV k yuacturo B mpoekte NICA.

B 310 xe BpeMs cocTosuiach KOH(EpPEHITHS,
nocesimeHHas 150-1eturo co AHA POXICHUSA
Mapun Cxnoposckoii-Kropu. Iloszapasnenue c
9TOH I0OMIICHHON MaToi B TOP)KECTBEHHOM 00CTa-
HOBKE OBLJIO oOpraHu3oBaHO Ha Iwiomanu BTY.
[ToueTHbIMH TOCTSIMM KOH(EPEHIMH CTajaH Jay-
pear HoGenesckoii mpemun mo xumuu 3a 2009 1.
A.Monar (MuctutyT Beitumana, M3panis) u aka-
nemuk PAH FO.I1. OranecsH, KOTOPBIA MPOYHATAI
JIEKITUIO, TOCBSIIICHHYI0 HCTOPHH OTKPBITHI HOBBIX
9JIEMEHTOB OT CO3aHMs Tabnauiel MeHzesneesa /10
HaIllX JHEeH, KoTopas BbI3Baja OOJBIION MHTEpeC
1 BOCXUILICHNE HAyYHOH ayJJUTOPHH.

LLIKOJ1bl. CEMUHAPDI
SCHOOLS. SEMINARS

Esxeronnast Eeponeiickas uikona no pu3uxe 6bicoOKux sHep-
eutt (ESHEP-2017), opranuzoBannas coeMectHo [IEPH u OUSIN,
npornuia ¢ 6 mo 19 centsiops B mecteuke DBopa ([Topryramus).
Orta 100mieiiHas mkosna, 25-5 1Mo cyery, crajia MOATBEPKICHUEM
HE TOJIKO CEPbE3HOT0 HAyYHOI'0 MHTEPEca CO CTOPOHBI CIIyIIaTe-
JIel, HO U pacTyIIero HHTepeca o0IIeCTBEHHOCTH K HayKe.

EBporneiickne mKosbl 1Mo (PU3MKe BBICOKMX dHepruid ¢ 1993 .
MPOMIOJDKAIOT Tpaauluu Oonee paHHed cepuu mkon [[EPH-
OUSIN, nampaBieHHBIX HAa OOy4YeHHE MOJIOIBIX 3KCHEPHMEHTa-
TOPOB TEOPETHYECKUM acleKTaM (PU3MKHU HIIEMEHTAPHbIX YaCTHII.
[Ikonmbsl POBOASATCS O OYEPEeAN B OAHOW M3 CTPAaH-y4aCTHHIL
HEPH m OUSN n HEen3MeHHO BBI3BIBAIOT OONBIION HHTEpEC y
MOJIOACKH Onarofapsi 3HAYMMOM HAaydHOH INporpamMme M TIIa-
TEIBHOMY IIOAOOpPY JIEKTOPOB ¥ JINAEPOB AucKyccuil. K mpumepy,
100 cymiaTenei MIKOBI, MPOBEACHHONW B DBOpE, MPEACTABISIIN
33 HaNMOHANBLHOCTH U ObUTM 0TOOpaHbI U3 Oosee uem 230 KaHau-
JaTOB Ha OCHOBC MX HAYYHOTO IMOTCHIIMAJIA U YUaCTUA B aKTyaJlb-
HBIX UCCJICJIOBAHUSIX.

Hayunast mporpamMma IIKoJIbI BKITIOUasa B ce0st 6a30BbIe JIeK-
LM 110 KBAaHTOBOW Teopuu noiisi 1 CTaHIapTHON MOJIeNN, KBaHTO-
BOI XpoMOJMHAMHUKeE, (PU3HKe 3a npenesnamu CTanaapTHOI Moje-
JIM ¥ MHOTYM JIPYTUM TIpeIMeTaM, B TOM YHCIIC TIPEICTABISIONINM
0COOBIIf HHTEpEC ¢ TOUKH 3PEHHST OCHOBHBIX HAIPaBIECHUH HccIie-
noBauuit OUAN — ¢usukm THKETBIX HOHOB U (PU3UKH HEUTpH-
HO. B kagectBe nekropoB or OUSAN Beictymmmm A.B. ApOy30B,
. 1. Kazakos, [I.B.®ypcaeB, a B KayecTBE JMUIEPOB IUCKYC-

ied materials that were exposed to ionizing radi-
ation; they also visited the detector laboratory,
electronics laboratory and the centre of high-
performance computers.

In the framework of the conference an adden-
dum was adopted to the agreement signed in 2015
on cooperation between JINR and the Warsaw
University of Technology that promoted develop-
ment of contacts and attraction of students, post-
graduates and researchers of WUT to take part in
the NICA project.

During the days of the conference another
event was held — a conference dedicated to the
150th anniversary of the birth of M. Sklodowska-
Curie. The festive ceremony was held in the
square of WUT. The honorary guests of the con-
ference were the Nobel Laureate in Chemistry
2009 A.Yonath (Weizmann Institue of Science,
Israel) and Academician Yu. Oganessian, who gave
a lecture on the history of discoveries of new el-
ements — from the creation of the Mendeleev
Periodic Table to our days, which caused great in-
terest and admiration of the audience.

—EI

The European School of High Energy Physics
(ESHEP-2017) organized jointly by CERN and JINR was held on
6—19 September in the town of Evora (Portugal). This school was
a jubilee one — the 25th event. It not only once again confirmed
serious scientific concern of scientists but also demonstrated the
growing interest of the public in science issues.

The European schools on high energy physics have been held
since 1993. They continue the traditions of earlier CERN-JINR
schools aimed at educating young experimentalists in theoretical
aspects of elementary particle physics. Schools are held in turns in
CERN and JINR member states and always attract great interest
among the young by their significant scientific programme and
careful selection of lecturers and discussion leaders. For example,
a hundred attendants of the school in Evora represented 33 nation-
alities and were chosen from over 230 candidates, on the basis of
their scientific potential and involvement in advanced research.

The scientific programme of the school included basic lec-
tures on quantum field theory and the Standard Model, quantum
chromodynamics, physics beyond the Standard Model and many
other aspects of special interest in the main JINR trends — heavy
ion physics and neutrino physics.

Among the lecturers from JINR were A.Arbuzov, D.Kaza-
kov, D.Fursaev and discussion leaders A. Bednyakov and A. Gla-
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cuii — A.B.bennskos u A. B. I'magsimes. OG30pHBIE JIeK-
UM O HAyYHBIX NMPOrpaMMax MEXTyHApOIHBIX HayUHBIX
LEHTPOB OBUIM MPEJCTABICHBI HAa MIKOJE T'CHEPaIbHBIM
qupextopom LIEPH @. JIxanortu u aupexropom OMAUN
B. A.MarBeeBbiM.

Bonboil uHTEpEC caylareneil BbI3Bal Kype Ipak-
THYECKOTO MIPUMEHEHHS B (PU3HKE FIEMEHTAPHBIX YaCTHUI]
CTaTUCTUYECKUX METOJOB, KOTOPBIH HIITIOCTPHPOBAIICS
pUMEpaMu HeJTaBHUX OTKPBITHI 0030Ha XWrrca u mouc-
KOB HOBBIX YaCTHIl HA BOJBIIOM aJpOHHOM KoJuUiainuepe.
CrymmaTenu IIKoIbl TIPEICTAaBIUIIA CBOM COOCTBEHHBIC HC-
CJIeIOBaHMsI Ha ClIEUaIbHON IIOCTEPHON CECCUH.

3a aBe Hemenu pabOTHI IMIKOJBI OBLIO TPOYUTAHO
40 nexunit mo 90 MuHYT Kaxkaas. Bo Bpems 3aBepmaBIeit

SCHOOLS. SEMINARS

JIEHb JIUCKYCCHOHHON CECCHM CITyIIaTeNH, pa3OnuThie Ha
6 TUCKYCCHOHHBIX I'PYII, UMEIIN BO3MOXKHOCTb 33/1aTh BO-
MPOCHI JUJepaM AUCKYCCH M JiekTtopam. Takoit dopmar,
YCTQHOBUBILIHHCS C CaMOro Havaja IPOBEIEHHs IIKOJI,
cozzaeT 6oJee JOBEPUTEIBHYIO U KOM(OPTHYIO 00CTaHOB-
Ky JUIS CIIyIIaTeIed U COCOOCTBYET JIydIIeMy YCBOSHHIO
Marepuaia.

C 2014 r. B mporpammy EBpomeiickoil IMIKOIBI MO
(u3MKe BBICOKMX JHEPTUil BXOAWUT Kypc NPAKTHYECKUX
OCHOB MPEJCTABJICHUSI HAyYHBIX PE3YJIBTATOB LIMPOKOH
0O0IIECTBEHHOCTH, KOTOPBIH 4nTafoT XKypHaIucTel BBC,
MUIIYIIHE O HayKe. JTOT Kypc HEM3MEHHO MOJB3yeTCs
MOMYJIIPHOCTBIO cpenu ciywareneil. [Iporpamma HelHeN-
Hel MIKObI ObLIa IOMOTHEHA NPAaKTUIECKUMHE 3aHSITUIMH

OBopa ([Topryramus), 6-19 cenTsaops.
Vuactauku EBporneiickoii mkobl o ¢pusnke Boicokux suepruit ESHEP-2017, opranusyemoii comectao LIEPH u OUSIN

Evora (Portugal), 6-19 September. Participants of the European School of High Energy Physics (ESHEP-2017)

dyshev. The reviews on scientific programmes at interna-
tional scientific centres were presented by CERN Director
F. Gianotti and JINR Director V. Matveev.

The attendants expressed great interest in the course
of application of statistical methods in elementary particle
physics which was illustrated with examples of the recent
discovery of the Higgs boson and search for new par-
ticles at the Large Hadron Collider. Some attendants of the
school presented their research at a special poster session.

Forty lectures, each 90 minutes long, were delivered
during two weeks of the school. At the end of each day, a
discussion session was held where attendants, organized

organized jointly by CERN and JINR

in six groups, could ask questions to the discussion leaders
and lecturers. This format, which was established at the
very beginning of the event, made the atmosphere more
open and comfortable for the attendants and facilitated
more profound understanding of the discussion topics.
Since 2014, the agenda of the European School of
High Energy Physics has included a practice course of de-
livering scientific results to the public that is given by BBC
science journalists. This course enjoys steady popularity
among the participants. The programme of the current
school had practical classes — interviews of participants
and the competition of student projects on a certain scien-
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B paMKax Kypca — HHTEPBBIO CIIyIIaTeNed 1 KOHKYPCOM
CTyAE€HYECKHX IIPOEKTOB HAa 3a/laHHYI0 HAy4YHYIO TEMY.
Jlyuiueli rpynnoi »opH 3TOro KOHKypca INpU3HAJIO CTY-
JICHTOB, MPEACTABUBIINX OKJIAA 00 OTKPHITHH 0030HA
Xwurrca.

Bompocs! nonmynsipu3anny HayKH SIBISIFOTCSI CETOHS
HEOTHEMJIEMOH YacThIO AEATEIBHOCTH HAYYHBIX KOJUICK-
THBOB, OCOOCHHO TP peaau3aluy KPYMHBIX HAYIHBIX
MIPOEKTOB. DTy BaXKHYI0 OOIIECTBEHHYIO POJIb HayKH B
MoJIHOM Mepe npusHatoT u peanusyror OMAN u LIEPH.
HNmenHo mostomy B mporpamMmy EBponeickux MIKox
BCErZa BKIIOYAINCH ITyOJIMYHBIC JICKIMH, KPYIJIBIE CTO-
JIBI, BCTPEUYH OPraHU3aTOPOB HAYKU C OOIECTBEHHOCTEHIO.
[[Txona B OBope Taxke He CTalla UCKIIIOUEHHEM.

15 cenrsOpst Mo ciydalo TNpHe3da Ha IIKONMy Te-
HepansHOro nupekropa LIEPH u mupexropa OUAU B
YHuBepcurere DBOpHI OblIa OpraHU30BaHa BCTpeda ¢ 00-
LIECTBEHHOCTBIO, KOTOPYIO TaK)Ke MOCETUJI MUHUCTP Hay-
KM, TexHoJorun u odpaszosanust Ilopryramnu M. Xeiirop.
®. JI>kaHOTTH BICTYynMIIA ¢ Jekiuen «Hactuua Xurrca u
Hamla >ku3Hb», a B.A.MarseeB u nupektop VMHucTtuTyTa
9KCIIepUMeHTalbHOM (Gu3ukn yactun [lopryramuu (LIP)
I. bappeiipa npuHsiu y4dacTue B JUCKYCCUM U OTBETH-
JIM Ha BOIPOCHI ayAMTOPHM, KOTOpas HACUUTHIBATIA OKO-
710 300 yenoBek HE TOJIBKO CTYJACHTOB YHHBEPCHUTETA, HO

SCHOOLS. SEMINARS

W IIKOJFHHUKOB, NMPHEXABIINX Ha 3Ty BCTPEUY M3 Pa3HBIX
MecT, B ToM uuncie u3 Jluccabona u Mcnanun.

Best cepust EBporiefickux MIKOJ 10 (PU3UKE BBICOKUX
SHEpPruil Ha BBICOKOM YPOBHE MPOAOHKACT BBINOJIHATH
CBOIO HAyYHYIO M KYJIBTYPHYIO MHCCHIO, TIOCTOSHHO CO-
BEpPIICHCTBYS NPOTpaMMy M (OPMBI OOILIECHUS CO CITyIa-
TEJISIMH U 00IIIECTBEHHOCTBIO, a MPOBEICHNE FOOMIIEHHOH,
25-i1 Mo cYery, IIKOJIbI MO (PM3UKE BBICOKHMX SHEPIUi B
DBope cTao 3HAYUMBIM COOBITHEM, 33JaFOIINM BBICOKUIT
CTaHIApT Ha OymyIiee.

C 7 no 11 HOs10pst B JIabopaTopuu HEUTPOHHOU (Pu-
3ukn uM. 1. M. ®paHka Oblta opraHu30BaHa M YCIICITHO
npoBezieHa 8- MexyHaponHas MOJIOJEKHAs HaydHas
mkona «lIpubopvr u Mmemoowvl IKCNEPUMEHMANBHOU
A0epHoll uzuKku. INeKMPOHUKA U AGMOMAMUKA IKC-
nepuMeHmanbHplX ycmanoeoxk». 56 ciywarened u3
4 crpan-yuyactuny, OMSIN (benopyccun, Kazaxcrana,
Vkpaunsl, Poccun) npuHsanu ydactue B paboTe IIKOJIBI.
Yyactauky npuosuH U3 9 roponos. Hanbonee MHOTOUIIC-
JIeHHas rpyIna y9acTHUKOB npeacrasisiia lyony (20 cry-
JeHToB). CyIaTessiMu CTallu CTYCHTHI 3-ro Kypca (7 de-
J0BeK), 4-ro Kypca (19 genosek), 5-ro kypca (15 genosek),
6-ro Kypca (5 genoBek), | acupaHt, a Takxke 9 CTYICHTOB
1-ro Kypca MarucTparypsl.

tific topic. The jury recognized the team of students who
made a report about the discovery of the Higgs boson as
the best group of the competition.

The issues of science popularization are now an inse-
parable part of the activities of scientific groups, especially
in implementation of large scientific projects. JINR and
CERN acknowledge and bring to life this important role
of science. It is because of this aspect that public lectures,
round table discussions, and meetings of scientists with
the public have always been included into porgrammes of
European schools. The school in Evora was by no means
an exception.

On 15 September, a meeting with the public was or-
ganized at Evora University attended by CERN Director
F. Gianotti, JINR Director V.Matveev and Minister of
Science, Technology and Higher Education of Portugal
M. Heitor. F. Gianotti delivered a lecture “Higgs Particle
and Our Life”, while V.Matveev and Director of the
Institute of Experimental Particle Physics (LIP) of Portugal
G. Barreira took part in the discussion and answered ques-
tions from the audience of 300 people, including not only
University students but also school children who arrived at
the meeting from different places, like Lisbon and Spain.

EI

The whole cycle of the European schools of high en-
ergy physics continues its scientific and cultural mission
on a high level, constantly improving its programme and
modes of communication with attendants and the public.
The jubilee 25th school in Evora was a significant event of
high standard with prospects for the future.

The 8th international youth scientific school “Devices
and Methods of Experimental Nuclear Physics.
Electronics and Automatics of Experimental Facilities”
was held on 7-11 November at FLNP, JINR. Fifty-six
participants from four JINR Member States (Belarus,
Kazakhstan, Ukraine, and Russia) took part in the school.
They arrived from nine cities. A large number of partici-
pants were from Dubna (20 students). Among the partic-
ipants there were third-year students (7 persons), fourth-
year students (19 persons), fifth-year students (15 per-
sons), sixth-year students (5 persons), a graduate student,
as well as 9 first-year master students.

The subject of school lessons included neutron sourc-
es, neutron detectors, spectrometers, the sample environ-
ment systems, detector electronics, data accumulation
and acquisition electronics, automation of experiments
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TemaTrnka 3aHATHN IIKOJBI OXBATHIBATAa HCTOYHHUKH
HEUTPOHOB, JE€TEKTOPbl HEUTPOHOB, CIIEKTPOMETPHI, CH-
CTEMBI OKpYXEHHs 00pa3lia, JACTEKTOPHYIO JIEKTPOHUKY
U DJIEKTPOHKKY cOOpa M HAKOIJICHHUS TaHHBIX, aBTOMATH-
3alMI0 MPOBEJEHHs SKCIEPUMEHTOB Ha CIIEKTPOMETpax.
Benyumvu yuensiMu U cnienmanuctamu OUSIN Owuto
npountaHo 11 nexkuuit U mpoBeneHO 6 4acoOB MpaKTHUYE-
CKUX 3aHSTHH 10 TeMaTuke JeKIui. beina opranusosana
sKcKypcus Ha peakTop MBP-2, yyacTHUKM IIKONBI O3HA-
KOMIJIACH C Pa0OTON KOMITIEKCa HEWTPOHHBIX CIEKTPO-
metrpoB UBP-2 u ¢ aKClEpUMEHTAIBHBIM CTEHAOM ISt

SCHOOLS. SEMINARS

TIPOBENIEHNS] HA3eMHBIX WCIBITAaHUNA TPHOOPOB SAECPHOI
IUIAHETONIOTUK. B mporpamMme HIKOIBI OBUIO OTBEJCHO
BpEMs Ha MPE3CHTAHUIO HAYYHBIX IOKJIIaA0B CaMUX CTYy-
JeHTOB. Bcero OblIO mpeacTaBieHo § yCTHBIX JIOKIaJ0B
U OIMH TOCTEpPHBIN MOKNaJ. ABTOPHI TpeX JIy4IIUX IO-
KJIaJI0B MOJTY4YMIM TaMATHble AUIIoMbl. Ha 3aximroun-
TENBHOM 3aCeJaHUH KPYIIOro CTOJA, B KOTOPOM IMPHHS-
JU y4yacTHE WIEHbl OPIKOMUTETa M YYaCTHUKHU HIKOJIBL,
OBUTH TTOZBEZCHBI €€ UTOTH U BBHICKA3aHBI TOXKEIAHUS 110
OpTaHM3aINH U TIporpaMMme Oyaymux mkoi. CalT MIKOIEI
http://d-instruments.ru.

JlaGoparopus HeliTponnoi ¢pusnku num. M. M. @panka, 7-11 Hos0ps. 8-51 MexxayHapoaHast MOJIOAEKHAST HaydHAsI KO
«IIpnGops!I 1 METOBI HKCIIEPUMEHTAIILHON SIIEPHON (PU3UKH. DIEKTPOHUKA M aBTOMATHKa IKCIEPHMEHTAIIBHBIX YCTAHOBOK)

The Frank Laboratory of Neutron Physics, 7-11 November. The 8th international youth scientific school “Devices and Methods
of Experimental Nuclear Physics. Electronics and Automatics of Experimental Facilities”

on spectrometers. Eleven lectures were given by JINR
leading scientists and specialists, and six hours of practice
concerning the themes of lectures were spent. An excur-
sion to the IBR-2 reactor was organized; the participants
of the school learnt about the activity of the IBR-2 neutron
spectrometers complex and the experimental stand for car-
rying out ground testing on the nuclear planetary devices.
A half an hour presentation of scientific report by students
was included in the school programme. Altogether there

were eight oral reports and a poster report presented. The
three best reports got memorable diplomas. At the closing
session of the round table, in which the members of the
Organizing Committee and students took part, results of
the current school were summed up and various wishes
and offers concerning the organization and programme
of future schools were announced. School web-site:
http://d-instruments.ru.




1 okts6pss 2017 r. YumeepcuteT TOKHMO MpHCTY-
nwi K peannsaumyn mnpoekrta «OpraHusalys HOBOIO
MOKOJIEHNSI O MCCJIEIOBAHNSIM HENTPHHO» B COTPYH-
Hr4yecTBe C VIHCTMTYTOM HCCIIENOBaHMM KOCMHYECKHX
nyyed1, MlHctnTyTOM (brsmky n matematuky BeeneHHomn
nm. P.Kaenm npm YamBepcrtete Kaenm m llkonown Ha-
yKH Tipr TOKMACKOM YHMBEpCHTETE. DTOT MpPOEKT By-
OeT criocobCTBOBaTh Pa3sBHTHIO METONOB MCCIIENOBAHHS
HEWTPHHO M CO3[aHMIO HOBBIX HETEKTOPHBIX TEXHOJIOTHH
B Oynoywem. B yacTHOCTH, miaHMpyeTcsi pacCMOTPETb
HOBbIE BO3MOXKHOCTH ycTaHoBKH Hyper-Kamiokande.

31 okTs6psi 2017 1. B MMpe BriepBbie NMpasfgHOBas-
cs leHb TemHoM Matepun. B 25 crtpanax, 11 wrartax
CUIA v MHTepaKTUBHO JIOAK O6LAIMCh C YYEHBIMH, CMO-
Tpeny AeMOHCTPAaLMOHHbIE BHAEO K DHIIbMBI, MOCeLau
BBICTaBKH ¥ J1abopaTopuH, YTOObI y3HATH O TOM, Kak Be-
AETCSI MIOMCK TEMHOM MaTeEpPHH.

9 Hos16ps1 2017 r. MeskOyHapOAHbIM KOMHTET YCKO-
purtenen 6ynyuero (International Committee for Future
Accelerators (ICFA)) BbinycTHs nocTaHOB/IEHHME B TOMA-
OEPXKKY CTpOMTENbCTBa MeKIyHapOOHOro JIMHEMHOIO
KoJinangepa Ha sHepryio 250 3B, KoTopbIv cTaHeT Tak
Ha3blBaeMor (pabpHKOF XMITC-4acTHL. KOMHTeT Tak-
K€ BbIpa3nJji CBOIO TOTOBHOCTb TIoOAAEpXKVBaTb CTPO-
HTENIbCTBO KOJUIavfepa B COOTBETCTBUM C TpacpHKOM.
Benymyio posib B 3TOM MNpPOEKTE HrpaioT SINMOHCKHE
ydeHble.
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22 Hosibpss 2017 r. PesynbTaTbl 3KCepHMeEHTa
IceCube B AHTapkTHOe MOKa3bIBAIOT MX COOTBETCTBHE
CraHpapTHOW Mopenv. HewnTpriHO, 3apervncTpripoBaH-
Hble petekTopom IceCube, obnapgaroT o4YeHb BBICOKOM
SHeprren. DTOT pe3ysbTaT MMeeT OoJbLIoe 3HayeHne,
Tak KaK YeM Bblllle SHEprusi, Tem 6oJblie BEPOATHOCTb
TOro, YTO HENTPHHO BCTYIISIT BO B3aMMOAENCTBHE C Ma-
Tepuen.

HetekTop IceCube coctont n3 5160 onTHyecKnx
OATYMKOB, TaK Ha3bIBAEMbIX LIMPPOBBIX OMNTHYECKUX
MOMyJIeH, PacrioyIoXKEHHBIX Ha OOHOM KyOHMYECKOM KHJIO-
MeTpe YMCTEMIIEro aHTapKTHYeCKOro Jjibaa Ha lOxHom
nosoce. [laT4MKY B 3TOM SKCIIEPHMEHTE CaMH He OTCIIe-
SKMBAIOT HEMTPHHO, OHM M3MEpSIIOT BCIIbIKKM roiy6oro
CBEYEHHSsl, M3BECTHOIO KaK YE€PEHKOBCKOE H3JlyYeHHeE.
STH BCIBILIKK CO3JAIOTCsI APYTMMH YacCTHLI@MH, TaKMMH
KakK MIOOHbI, KOTOpbIE POXKAAIOTCS MPH B3aMMOAENCTBHUHM
HEMTPHUHO CO JIbAOM. V3Mepsisi o6pa3sipbl cBeTa OT 3THX
B3aVMMOLENCTBMM B TIOJIe pacroJIOXKeHNsT [AeTeKTopa,
IceCube MoxKeT omnpenenvTh HarpasjieHHe TPaeKTOPHI
HEWTPHHO ¥ MX SHEPTHIO.

[Nony4eHHble pe3yJibTaTbl MO3BOJISIIOT yYeHbIM pac-
cunTaTh C GOMBIION TOYHOCTBIO TaK Ha3blBaeMoe More-
peyYHOe Ce4YyeHHe HENTPHHO. DTO MOMEepPevyHOe Ce4veHHe
OMHCBIBAET BEPOSITHOCTb TOrO, YTO TaKHMe HENTPHHO
JaHHOW 3HEpPIruy B3avIMOAENCTBYIOT C MaTepHEH.

12 pekabps 2017 r. Ha HoBo# ycraHoBke CERN-
MEDICIS Brniepsble mnomny4eHbl pagvON30TONb! U1 Me-

1 October 2017. The University of Tokyo launched
its “Next-generation Neutrino Science Organization
(NNSO)”, in cooperation with the Institute for Cosmic
Ray Research (ICRR), the Kavli Institute for the Physics
and Mathematics of the Universe (Kavli IPMU), and
the dniversity of Tokyo’s School of Science. The
NNSO is a means of pioneering the future of neutrino
physics through the development of neutrino research
techniques and detector technologies. In particular, it
aims to advance what will become its flagship facility,
the Hyper-Kamiokande project. To mark the occasion,
an inaugural ceremony was held on 8 November 2017,
at the Kamioka Observatory in Japan.

31 October 2017 was the first global celebration
of Dark Matter Day. In 25 countries, 11 US states and
online, people interacted with scientists, watched
demonstrations, viewed films, took in art exhibits and
toured laboratories to learn about the ongoing search for
dark matter.

9 November 2017. The International Committee for
Future Accelerators (ICFA) issued a statement to support
the construction of the International Linear Collider (ILC)
operating at 250 giga electron volts (GeV) as a so-called
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“Higgs factory”. ICFA also stated its continuing support
for the ILC and its encouragement of the collider’s timely
realization as an international project led by Japanese
initiative.

22 November 2017. The results from the IceCube
experiment, located in Antarctica, show that this
important measurement is consistent with the Standard
Model.

The neutrinos seen by the IceCube detector had
very high energies. This was a critical factor since the
higher the energy, the more likely the neutrinos are to
interact with matter and therefore be absorbed by the
Earth.

IceCube consists of an array of 5,160 optical sen-
sors called Digital Optical Modules (DOMs) that are
encased within a cubic kilometre of very clear Antarctic
ice near the South Pole.

The experiment’s sensors do not directly observe
neutrinos, but instead measure flashes of blue light
known as Cherenkov radiation. These flashes are emitted
by other particles such as muons, which are produced
when neutrinos interact with the ice.

By measuring the light patterns from these
interactions in or near the detector array, IceCube can
estimate the neutrinos’ directions and energies.
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orurHCKmx mcenenoBanHnv. MEDICIS (Medical Isotopes
Collected from ISOLDE) pacmmdpoBbiBaeTcsi Kak
«MEIWLIMHCKHE HK3OTOIMbl, [MOJIydeHHbIE Ha YCTaHOB-
ke ISOLDE». YueHble coBMparoTcsl MOJIyYHTh WKMPOKHHA
CIMEKTP pagrOoOM30TOIOB, YaCTb M3 KOTOPBIX MOXKET ObIThb
rnpousBeneHa Tosibko B LIEPH Ha yHnKanbHOM ycTaHOBKe
ISOLDE — mn3oTornHomM Macc-cenapaTope OHJ1avH. Takve
Paaro30TOrbI JOJIXKHBI MOCTYIHTD B [IEPBYIO OUYepeb B
GOJIBHHMLIBI M MICCIIeAoBaTeIbCKHe LeHTpbI LLBeruapnn v
Ipyrnx ctpaH EBporbl.

Vlcronb3oBaHne pagvioM3OTONOB B AMArHOCTHKE M
JIeYEHMM TONYYMIIO GOJBLIOE pa3BHTHE B MOCIEAHHE
rompl, M yctaHoBka MEDICIS nossonuT yueHbIM pa3paba-
ThIBaTb M TECTHPOBAaTh HECTAaHAAPTHbIE PaAMON30TOIbI C
LieJIbIO CO3[aHMsi HOBBIX MOAXONOB B 60pbOe C pakoM.

Ycranoska MEDICIS ncronb3yeT NpOTOHHBIN MTy4OK
ot ISOLDE. [lepBas nosny4yeHHasi mapTusi cocTosijla M3

JlaGoparopus IceCube.
Pacnonoxena Ha cTaHIN

uM. AMyHceHa—CKoTTa Ha
IO>xHOM moTFOCE B AHTapKTHIIE
(poto dx. Honedenbaa, NSF)

The IceCube laboratory located
at the Amundsen—Scott South
Pole Station in Antarctica
(image copyright Jeffrey
Donenfeld, National

Science Foundation)

155Tb, KOTODBIF, Kak MOKa3aJiM HedaBHMeE HCCJiefoBa-
HHs, CHNTAETCH NMEPCINEKTVBHBIM PaArOM30TOINOM B Avia-
THOCTHKE paKa MnpocCTaThl.

[TonyurB pagrionsoTorn Ha yCTaHOBKeE, y4YeHble pas-
KMXKAOT €ro M npukKpendbgioT K MOJIEKYJIE, Halprimep
6eJsika MM caxapa, KOTOPYIO OHM BbIGMpaIOT [Jisi 3arly-
CKa TO4YHO B OIyxoJib. briarogapsi 3ToMmy M30TOI MHKEK-
THUPYETCs, a MOJIEKYJIa 3aTEM IMNMPHKPETJIFAETCA K OIyXOJIn
HJIM Oprasy, KOTOpblPI HeO6XO):ll/IMO JIEYNTb NJIM CHHYMOK

KOTOpOI'O HY*KHO CAenaTh.

Yuenble LEPH nposopar skcneprment CERN-
MEDICIS npn nopgnep:kke Ponpa obmeHa 3HaHHMSIMH,
4JacTHbIX POHAOB M MHCTUTYTOB-NapTHepoB. CofencTare
SKCIEPHMEHTY OKa3aHO M EBpOMencKor KOMHCCHEH,
KoTopasi Bblpennna rpaHT wnm. M. CronoBckow-Kioopu
Ha MpodeCCHOHabHYI0 MOArOTOBKY, Oraromapsi Yemy

The results will allow team members to calculate
something called the neutrino “cross-section” with a
high degree of accuracy. The cross-section describes the
probability that neutrinos of a given energy will interact
with matter. Another neutrino experiment, known as the
Deep Underground Neutrino Experiment (DUNE), is
currently in development, and is due to switch on in the
2020s.

12 December 2017. The new CERN-MEDICIS faci-
lity has produced radioisotopes for medical research for
the first time. MEDICIS (Medical Isotopes Collected from
ISOLDE) aims to provide a wide range of radioisotopes,
some of which can be produced only at CERN thanks
to the unique ISOLDE facility. These radioisotopes are
destined primarily for hospitals and research centres in
Switzerland and across Europe. Great strides have been

made recently in the use of radioisotopes for diagnosis
and treatment, and MEDICIS will enable researchers to
devise and test unconventional radioisotopes with a view
to developing new approaches to fight cancer.

MEDICIS uses a proton beam from ISOLDE — the
Isotope Mass Separator Online facility at CERN — to
produce radioisotopes for medical research. The first
batch produced was Terbium °>Tb, which is considered
a promising radioisotope for diagnosing prostate cancer,
as early results have recently shown.

Once at the facility, researchers dissolve the isotope
and attach it to a molecule, such as a protein or sugar,
chosen to target the tumour precisely. This makes the
isotope injectable, and the molecule can then adhere to
the tumour or organ that needs imaging or treating.

CERN-MEDICIS is an effort led by CERN with
contributions from its dedicated Knowledge Transfer
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c 2014 r. ykperuisieTcsi o61eeBporernckoe COTpyaHNYE-
CTBO B 06J1aCTH MEOVLIMHBI M HAYKH.

3 sBapsi 2018 r. Kypnan «Quanta Magazine»
ory6NiMKoBasl CTaTbld O HAMEPEHMSIX YYEHBbIX CO3HaTh
Hamboriee MoJIHyIo Kiaccrudurkaumio a3 mateprn. ITo
MO3BOJUT CO3[aTh OFPOMHOE pa3HOOOpasve HOBbIX Ma-
TepuasioB M TEXHOJIOTHH.

10 sinBapss 2018 r. Ha cneumanbHOM Cceccru 3ace-
naHnsi AMEPHKAHCKOTO aCTPOHOMHMYECKOrO ObIEeCTBa B
BawwnrroHe (okpyr Konymbust) yyeHbie, mprHUMaOLLHe
ydacTHe B 3KCreprmeHTe «VlccrienoBaHre TEMHOH SHep-
Ky, OOBSIBUIIM O BbIXOAe MyOJMKaumnn C pe3ysbTaTaMu
MICCJIENOBaHMM 3a MepBble Tpy roga. [aHHasi nybnvka-
uMs comep:kuT nHpopmaumio o 400 MJTH acTpoHOMHYE-
CKMX OBBEKTOB, BKJIIOYasl AajieKUe rajakTUKK, HAaXOMs-
IMecsi B MWIJIMapaax CBETOBbIX JIET OT HAC, a TaKXkKe O
3Be3pax Haluer [anakTrky. HaupoHabHasi yCKOpHUTESIb-
Hasi JlabopaTopusi MM. . Pepmn 3asiBusia 06 OTKPBITHH
OOVHHAMLIATH 3BE3AHBIX OTOKOB M AAHHBIX O MaJbiX ra-
JIaKTHIKaX, MornoumeHHbIXx MieyHbim [TyTem.

DKCreprMeHT «VlccrienoBaHrie TEMHON SHEPTHUM» —
aTO0 Kosnabopatnsi 6onee 400 yueHbiXx M3 26 MHCTHUTY-
TOB CEMH CTpaH.

16 sinBapsi 2018 r. Dkcneprment DUNE (rny6uH-
HbIM TMOA3EMHBIN 3KCIMEPUMEHT IO HM3YYEHHIO HENTPH-
HO — the Deep Underground Neutrino Experiment) —

OOMH W3 BeOylMX MeXXAyHapOAHBIX SKCIEPHMEHTOB,
npoBoanMbIX HalMoHanbHOM yCKOpHUTeNnbHOM labopaTto-
pren nm. 3. Pepmu (CLLA), B KOTOpOM MPHHUMAIOT y4a-
ctrne orono 1000 yyeHbix 3 31 cTpaHbl. DKCIIEPUMEHT
HalleJIeH Ha N3y4eHre pas3finyvi MeXIy HENTPHHO M aH-
THHENTPHHO, YTOObI MOHSITh, MoYeMy BceneHHasi cocTo-
HT M3 MaTepHH.

OcHoBHast YacTb 060pyHOBaHHsl [Jisi SKCTIEPHMEHTa
DUNE noctpoeHa B Bennkobputannm, vrpaiowien Kio-
YEBYIO pOJib B 0OECMNEYEHHNH TLIATENIBHON 3KCIEPTU3bI K
CTPOMTENbCTBA YCTAHOBOK. KOMIOHEHTBI 3KCIIEpHMEHTA
M3roTaBIMBalOTCs 1Mo BceMy mupy. O6opynoBate, npo-
v3BeeHHoe B BenmroOpuTaHMK, OTMpaBlIeHO MOpPEM
st TectnpoBanns B LIEPH. Taknm obpasom, nporpeH
BarKHbIV 3Tar B MOArOTOBKE 3KCIEPHMMEHTA.

YckopuTenb yacThL B HalyoHanbsHOM yCKOpHTENb-
Hon nlabopatopmn M. D.Pepmn BymeT MnocbiiaTh MOM
3eMJIEl MHTEHCHMBHbBIF My4YOK HENTPHHO Ha MybuHe
1280 km (800 mmnb) Ha ycraHoery DUNE B IOkHOM
[aroTe. TaM BXOOsALWKMI My4oK BYAET N3y4YaTbCsi C MOMO-
WbIO ¥KuarkoaproHHoro aetekropa DUNE.

Ilo mamepuanam caiima www.interactions.org

Fund, private foundations and partner institutes. It
also benefits from a European Commission Marie
Sktodowska-Curie training grant, which has been
helping to shape a pan-European medical and scientific
collaboration since 2014.

3 January 2018. Journal Quanta Magazine
published news about the intention of scientists to
construct a complete classification of matter phases that
could lead to a wealth of new materials and technologies.

10 January 2018. At a special session held
during the American Astronomical Society meeting in
Washington, D.C., scientists on the Dark Energy Survey
(DES) announced the public release of their first three
years of data. This first major release of data from
the Survey includes information on about 400 million
astronomical objects, including distant galaxies billions
of light years away as well as stars in our own galaxy.
Fermi National Accelerator Laboratory announces
discovery of eleven stellar streams, evidence of small
galaxies being eaten by the Milky Way.

The Dark Energy Survey is a collaboration of
more than 400 scientists from 26 institutions in seven
countries.
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16 January 2018. DUNE (the Deep Underground
Neutrino Experiment) is a flagship international
experiment run by the United States Department of
Energy’s Fermilab that involves over 1,000 scientists
from 31 countries. Various elements of the experiment
are under construction across the world, with the UK
taking a major role in contributing essential expertise
and components to the experiment and facility.

The UK has built an essential piece of the DUNE
experiment, which will study the differences between
neutrinos and anti-neutrinos in a bid to understand how
the Universe came to be made up of matter.

Vital components of the DUNE detectors have been
constructed in the UK and have now been shipped to
CERN for initial testing, marking a significant milestone
for the experiment’s progress.

Using a particle accelerator, an intense beam of
neutrinos will be fired 800 miles through the earth from
Fermilab in Chicago to the DUNE experiment in South
Dakota. There the incoming beam will be studied using
DUNE’s liquid-argon detector.

Following www.interactions.org
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