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IUPAC o0bsBJsieT Ha3BaHud 3JjemenToB 113, 115, 117 u 118

28 HostOpst 2016 1. MexayHAPOIHBIN COO3 YHCTOU U
npuknagHot xumuu (IUPAC) yTBepana Ha3BaHUS M CHM-
BOJIbI YETBIPEX HOBBIX XUMHUECKHX JIEMEHTOB.

OO011eCTBCHHBIC 00CYKICHHS TIPOIODKATIKCH 5 MeCsi-
LeB, U TENePb Ha3BaHUs, MTPEAJIOKEHHBIC aBTOPAMH, OJ10-
opewnsl B yrpasinenun I[UPAC. OduipanbHO MPUCYKICHBI
CIICAYIOIINE Ha3BaHUS W CUMBOJIbL: HuXOHHH (Nh) mist

anementa 113, MmockoBuit (Mc) mnst snementa 115, TeH-
neccuH (Ts) mist anementa 117 u oranecon (Og) mis ate-
MmeHTa 118.

B cooTBeTCTBUMH C MNPEbLIYLIMMU COOOIEHUSIMH
0 TOM, YTO 3asIBKM Ha OTKPBITHE JTHX JJIEMEHTOB ObLIH
YAOBIIETBOPEHBI, aBTOpaM OTKPBITHSI OBUIO MPEAJIOKEHO
JlaTh CBOM BapuaHThl Ha3BaHui. COINIaCHO TPaJUILIUH, HO-

JlaGoparopus spepHbix peakuuit uM. I H. dneposa, 15 ceHTs10pst.

Pa6otel mo MmoHTaxXy MarauTa nukiorpona J11-280 B 3manun GpabpuKu CBEPXTSIKEIBIX JIEMCHTOB

The Flerov Laboratory of Nuclear Reactions, 15 September. The assembling of the DC-280 cyclotron

magnet in the building of the SHE factory

IUPAC Announces the Names of the Elements 113, 115, 117, and 118

On 28 November 2016, the International Union of
Pure and Applied Chemistry (IUPAC) approved the names
and symbols for new four elements.

Following a 5-month period of public review, the
names earlier proposed by the discoverers have been ap-
proved by the IUPAC Bureau. The following names and
symbols are officially assigned: nihonium and symbol Nh

for the element 113, moscovium and symbol Mc for the
element 115, tennessine and symbol Ts for the element 117,
and oganesson and symbol Og for the element 118.

In concordance with and following the earlier re-
ports that the claims for discovery of these elements have
been fulfilled, the discoverers have been invited to pro-
pose names. Keeping with tradition, the newly discovered
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BbIE OTKPBITHIEC 3JIEMEHTHI ObUTH HA3BaHbI B YECTh MECTa
WK reorpaduyueckoro paioHa win ydeHoro. OKOHYaHTE
Ha3BaHUS TAKXKE OTPAKAET M COXPAHSIET NCTOPHUUECKYIO U
XMMHYECKYIO TTOCIJIEIOBATENBbHOCTD: «ium» ISl 3JIeMEH-
ToB 113 m 115, a Takke BCEX HOBBIX SIEMEHTOB T'PYIII
1-16, «ine» mist smementa 117 u 3JIeMeHTOB, pUHATE-
Kamux K rpymme 17, u «ony» ans snementa 118, mpuHan-
nexxariero K rpymme 18. bonee mogpobuyro nHpopmannio
CMOTpHUTE Ha WWW.iupac.org/iupac-announces-the-names-
of-the-elements-113-115-117-and-118.

«Ha3BaHNs HOBBIX JIEMEHTOB OTPAXKAIOT pEay Ha-
mero BpemeHn, — cka3ana npesuaeHt IUPAC npodeccop
Haranbs TapacoBa, — yHHBEpPCaIbHOCTb HAyKH, YBEKOBE-
4B HA3BaHMS MECT HA TPEX KOHTHHEHTAaX, II€ AEMEHThI
ObuTH OTKPBITH, — B Snmonun, Poccun n CoeanHEeHHBIX
[Tarax, — ¥ KJIIOUEBYIO POJIb YEIOBEUECKUX PECYPCOB B
Pa3BUTHH HAayKH, YBEKOBEUHB MUMsI BBIJAIOIIETOCS YIEHO-
ro — npodeccopa FOpust OranecsHay.

W3ydeHne HOBBIX 3JIEMEHTOB IIPOIOIKAETCS, YUCHBIC
BEyT IIOWCK BJIEMEHTOB 3a IIpefellaMd CEeIbMOTO psija
[epuommueckoit Tabmuipl. [UPAC u MexayHapomHbIit
coro3 yncroi u mpukiagaoil ¢usuku (IUPAP) memaBHO
COo3[a HOBYIO OOBEIMHEHHYIO pabodyro TpyIimy, 3a1a-
4el KOTopoil OyIeT uccinenoBaTh KPUTEPHUU TIPOBEPKH 3asi-
BOK Ha OTKPBITHE HOBBIX 3JIEMEHTOB.
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NabopaTopusi TeopeTuyeckom pusnkm
M. H.H. Borono6oBa

JIns u3ydeHns OTKJIMKa HarpeToro sipa Ha BHEITHEEe
BO3MYIIIEHHE TIPEIOKEH METO/, OCHOBAHHBIA Ha 00B-
€IMHEHUH TEIUIOBOTO KBa3HYACTHYHOTO MPHOIMKEHUS
ciydaiiHOH (a3l ¥ (DYHKIMOHATIA TUIOTHOCTH SHEPTUH
g cun Cxupma (Cxkupm—TKIICD). Ha mpumepe snep
SFe u 32Ge ¢ momomipio Metona CxkupmM—TKIIC® mccie-
JIOBAJIOCH BIIMSTHUE TEMIEpaTypbl Ha CHIOBYIO (pYyHKIIUIO
3apsAA0BO-HEUTPATBHBIX TaMOB-TEJUIEPOBCKUX —MEPEXo-
noB. IlocnenHue paroT OCHOBHOM BKJIaJ B HEHUTPUHO-
SJIepHBIE TIPOLECCH B CBEPXHOBHIX mpu E,, < 20 M»B.
Paccuntanbl cedyeHuss HEYNpPYroro paccestHusi HEMTPUHO
Ha sApax JUId XapaKTepHBIX TEeMIIEpaTyp CBEPXHOBBIX.
Merton Taxke MPUMEHSJICS AJs pacdeTa CKOpocTeil Hc-
MyCKaHWs Tapbl HEUTPUHO—AHTUHEHUTPUHO HArpEThIMU
saapamu. [lomydeHHBIe ceUeHHUs U CKOPOCTH CPABHUBAINCH
¢ pesynbraramu TKIIC® pacdeToB ¢ HCHOIB30BAHHEM
(heHOMEHOJIOTHYECKOTO TaMIJIBTOHMAaHA KBa3W4acTHY-
HO-(DOHOHHOM MoJenu sapa. [{ng Heynpyroro paccesHus
HEUTPUHO Ha SFe TakKke MPOBEJICHO CPABHEHUE C PE3YIIb-
TaTaMH, MOyYeHHBIMH PaHee TP MOMOIITH 000JI0YEIHBIX
pacyeTos.

Dzhioev A.A., Vdovin A.l., Martinez-Pinedo G., Wam-
bach J., Stoyanov Ch. // Phys. Rev. C. 2016. V.94. P.015805.

elements have been named after a place or geographical
region, or a scientist. The ending of the names also re-
flects and maintains historical and chemical consistency:
“-ium” for elements 113 and 115 and as for all new ele-
ments of groups 1 to 16, “-ine” for element 117 and be-
longing to group 17, and “-on” for element 118 belonging
to group 18. The recommendations will be published in the
IUPAC journal Pure and Applied Chemistry (http://dx.doi.
org/10.1515/pac-2016-0501). For further information,
please see: www.iupac.org/iupac-announces-the-names-
of-the-elements-113-115-117-and-118.

“The names of the new elements reflect the reali-
ties of our present time” said [UPAC President Professor
Natalia Tarasova, “universality of science, honoring places
from three continents, where the elements have been dis-
covered — Japan, Russia, the United States — and the
pivotal role of human capital in the development of
science, honoring an outstanding scientist — Professor
Yuri Oganessian”.

The exploration of new elements continues, and sci-
entists are searching for elements beyond the seventh row
of the periodic table. IUPAC and the International Union
of Pure and Applied Physics (IUPAP) have recently estab-
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lished a new joint working group whose task will be to
examine the criteria used to verify claims for the discovery
of new elements.

Bogoliubov Laboratory of Theoretical Physics

The Thermal Quasiparticle Random-Phase Approxi-
mation is combined with the Skyrme energy density func-
tional method (Skyrme—TQRPA) to study the response of
a hot nucleus to external perturbation. For sample nuclei,
3%Fe and #°Ge, the Skyrme—TQRPA approach is applied to
analyze thermal effects on the strength function of charge-
neutral Gamow—Teller transitions which dominate neu-
trino—nucleus reactions at £, < 20 MeV. For the relevant
supernova temperatures we calculate the cross sections for
inelastic neutrino scattering. We also apply the method to
examine the rate of neutrino—antineutrino pair emission by
hot nuclei. The cross sections and rates are compared with
those obtained earlier from the TQRPA calculations based
on the phenomenological Quasiparticle-Phonon Model
Hamiltonian. For inelastic neutrino scattering on > SFe we
also compare the Skyrme-TQRPA results to those ob-
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Penraemple MOAEnM B CTaTHCTUYECKOW MeEXaHHMKE
JBYMEPHBIX CHCTEM, TaKWe Kak Mojenb M3uHra, u onHoO-
MEpHBIX CITHHOBBIX IIEMOYEK 1T MarHETHKOB, TIOJOOHBIX
XXX-nerrouke IelizenOepra, WM OBYMEpHBIE HHTETPH-
pyeMble KBaHTOBBIE TCOPHH MO MPSMBIM 00pa3oM CBs-
3aHBl ¢ peleHusMH ypasHeHus: Slnra—bakcrepa (Vib),
rapaHTHPYIOLIETO0 KOMMYTaTUBHOCTB COOTBETCTBYIOLIMX
TpaHcdep-marpul. [losromy pemenus xBantoBoro YSb
U CBI3aHHOTO C HMM COOTHOIIEHUS 3Be37ja—TPEYrOJIbHUK
00pa3yloT OCHOBY JUIsl TIOCTPOEHHSI MOZIEJIEH pa3InuHBIX
SIBJICHUH C TOYHO BBIYUCISIEMBIMH (DM3HMYECKHMH Xapak-
TEePUCTUKAMH.

Oo6mwme pemenus YSIb (R-omeparopsr) cooTBercrt-
BYIOT HENPEPHIBHBIM 3HAUEHHSIM CIIMHOB M ONHCHIBAIOTCS
MHTETPaJIbHBIMU OTIEPATOPAMU C SIIPAMU PA3THYHBIX TH-
noB. Hanbonee cinoxHbIil M3BecTHBIIT R-omepatop cBsizan
C OIJIMINTHYECKUMH THIIEPreOMETPHUECKUMHU HHTErpa-
namu. B mpencraBieHHbIX cTaThax [1,2] HalineH cuctema-
THYECKUHA CTI0CO0 MONTy4YeHUSI KOHEYHOMEPHBIX PEIICHUN
Vb Ha OCHOBE MHTErpajbHO-ONEPATOPHBIX PELIECHUH.
st cneuManbHBIX 3HAYEHMH CIIMHOB OIEpaTop, CIuie-
TAIOIINI SKBUBAJICHTHBIC ITPEACTABICHUS aNreOp cumMMe-
Tpui pU3NIECKHX CHCTEM, IPHOOpETaeT KOHEYHOMEPHBIE
MHBapUaHTHBIE NPOCTPAHCTBA, KOTOPbIE MOXKHO OIMHUCATh
SIBHBIM 00pa3oM. KomnakrHble (opMysbl aiisi COOTBET-
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CTBYIOIINX KOHEYHOMEPHBIX R-MaTpuil ObITM BBIBECHEI
JUTSL CHICTEM C alire0paMyu CHMMETPHIA, 3a1aBAaCMBIMH MO-
IyspHbIM 1yOiem Dagneesa [1] v JIIMITHYSCKEM MO-
IyIsipHBIM 1yoneM [2]. O1o nmaer HOBbIE perieHus YSIb,
ompezieNisieMble IBYMEPHBIMU PpeIIeTKaMH JTUCKPETHBIX
3HaueHWI CIIHOB. B yacTHOCTH, OBIIIO OTKPHITO OOIBIIOE
CeMEeMCTBO HOBBIX JuIMNTHYeCKuX pemeHui YAb [2].
OHO TIPUBOOUT K HOBBIM AMCKPETHBIM HHTETPHUPYEMBIM
CHCTEMaM CTaTUCTHYCCKONH MEXaHUKH, HUKaKue (u3u-
YECKHE CBOMCTBA KOTOPBIX €LIE HE UCCIIEIOBAHBI, 3a UC-
KIJIIOUEHHEM cllydaeB 8-BeplinHHOM Mozenu bakctepa u ee
CKIITHUHCKOTO 000OIIEHNs Ha BBICIINE CIIMHEL. T€ ke ca-
MbI€ Pe3yJbTaThl MOJTYYEHbI ¢ TOMOILBIO JPYTOro METoAa
BBIYMCIIEHUS R-MaTpuil, Ha3pIBaEMOTO METOZIOM CIIASTHUS.

1. Chicherin D., Derkachov S.E., Spiridonov V.P. From
Principal Series to Finite-Dimensional Solutions of the Yang—
Baxter Equation // SIGMA 12. 2016. V.028. 34 p.

2. Chicherin D., Derkachov S. E., Spiridonov V. P. New El-

liptic Solutions of the Yang—Baxter Equation / Commun. Math.
Phys. 2016. V.345. P.507-543.

tained earlier from a hybrid approach that combines shell-
model and RPA calculations.

Dzhioev A.A., Vdovin A.I, Martinez-Pinedo G., Wam-
bach J., Stoyanov Ch. // Phys. Rev. C. 2016. V.94. P.015805.

Solvable models in statistical mechanics of two-
dimensional systems, like the Ising model, and one-
dimensional magnetic spin chains similar to the Heisen-
berg XXX chain, or the two-dimensional integrable quan-
tum field theories (e.g., the sine-Gordon model) are direct-
ly related to solutions of the Yang—Baxter equation (YBE)
which guarantees commutativity of the corresponding
transfer matrices. Therefore, solutions of the quantum
YBE and the star—triangle relation to it form the basis for
constructing models of various physical phenomena for
which one can compute exactly physical quantities of in-
terest.

General solutions of the YBE (R operators) corre-
spond to continuous values of the spin parameters and they
are described by integral operators with different types of
the kernel. The most complicated known R operator is re-
lated to elliptic hypergeometric integrals. In the reported
papers the authors have found a systematic way to derive
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finite-dimensional solutions of the YBE from the integral
operator ones. For special values of the spin variables the
intertwining operator of the equivalent representations of
the symmetry algebras behind physical systems start to
have finite-dimensional invariant spaces which can be de-
scribed explicitly. A compact formula for the correspond-
ing finite-dimensional R matrices has been derived in sev-
eral interesting cases.

For systems with the symmetry algebras given by
Faddeev’s modular double and elliptic modular double
new finite-dimensional solutions of YBE were derived in
this way. They are determined by two-dimensional lattices
of discrete values of the spin variables. In particular, a
large family of new elliptic solutions of YBE was discov-
ered. It leads to new discrete integrable systems of statisti-
cal mechanics for which none of the physical properties
has been determined yet, except a subfamily related to
Baxter’s 8-vertex model and its higher spin generalization
due to Sklyanin. The same results were re-derived using
another method of computing R matrices called the fusion
procedure.
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INaGopaTtopusa sgepHbIX Npobnem
nm. B.T.QxenenoBa

Hapymenne CP-uHBapHaHTHOCTH, WIH, TIPH YCIOBHU
HeHapymeHHoW CPT-cummerpun, T-uHBapmaHTHOCTH,
SIBJSIETCSl HEOOXOIMMBIM YCIIOBUEM BO3HUKHOBEHHUSI Oa-
PUOHHOW acUMMETpHH, HaOIromaeMoil Bo BceneHHOM.
[Mockonbky CP-nHapymienus, oOHapyxeHHOro B (u3u-

K€ KAaOHOB H B—MQSOHOB, HEOOCTATOYHO I 00BsICHE-

JlaGoparopus simepHbIX podiem uM. B. I1. [lxenenosa, Hromib.

- .
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HUS 3TOW acuMMeTpuH B pamkax CM, HeoOXoanM TOMCK
npyrux uctodHnkoB CP-mapymenus. MHTerpampHOE ce-
YEHHWE B3AaUMOJCWUCTBHS  IIONEPEUHO-TIONSIPU30BAHHBIX
npoToHOB (Pf) ¢ TCH30PHO-NONSAPU30BAHHBIMHA JACHTPO-
Hamu (P,,) sBISieTCS HYIb-TECT-CHTHAJIOM HapyIICHUS
T-MHBapUAHTHOCTH NP YCIOBUH COXPAHEHUS MPOCTPaH-
CTBEHHOM deTHOCTH. IToCKOIbKY MHTEHCHUBHOCTH TaKOTrO
B3anmMozeiicTeus B CM mcuesarolie Maja, TO HaOIoneHIe
CUTHala NpU COBPEMEHHOM COCTOSHHM JKCIEpPHUMEHTa

PyxoBomuTens pador mo sxcrepumenty «Taiiray B OMSIU JI.T. TkadeB (cipaBa)
U CTyACHT-IUIUIOMHHK yHUBepcHuTeTa «Jlyona» f1. Caranp, NpUHIMABIINI yJacTHE B 3aIyCKe U TECTaX TEIECKOIa

; .
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The Dzhelepov Laboratory of Nuclear Problems, July. JINR Leader of the TAIGA experiment L. G. Tkachev (right) and the diploma
student of the University “Dubna” Ya. Sagan who took part in the start-up and tests of the telescope

1. Chicherin D., Derkachov S.E., Spiridonov V.P. From
Principal Series to Finite-Dimensional Solutions of the Yang—
Baxter Equation // SIGMA 12. 2016. V.028. 34 p.

2. Chicherin D., Derkachov S.E., Spiridonov V. P. New El-
liptic Solutions of the Yang—Baxter Equation / Commun. Math.
Phys. 2016. V.345. P.507-543.
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Dzhelepov Laboratory of Nuclear Problems

CP-invariance violation (or T-invariance violation un-
der CPT symmetry) is required to account for the baryon
asymmetry of the Universe. Since the CP violation ob-
served in the physics of kaons and B mesons is by far not
sufficient within the Standard Model to explain this asym-
metry, other sources of CP violation have to be found.
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03Ha4YaJi0 OBl MPOSIBIICHUE «HOBOU (hm3nkm». V3mepenune
9TOH HabmomaeMoll manupyercs B akcnepuMente TRIC
Ha yckoputene COSY (I'epmanmst) mpu sueprun 135 M»aB.

Ha ocHoBe 00OOIIEHHOW ONTHYECKOH TEOPEMBI
ObLT TPOBEAEH pacueT IHEPro3aBUCUMOCTH HYIb-TECT-
HaOmromaemoir mipu 3Heprusix 100-1000 MsB B pam-
kax Teopun [maybepa mpm ydere (eHOMEHOIOTHYE-
ckux T-HeueTHbIX P-4eTHBIX HYKJIOHHBIX B3aUMOJEH-
CTBHHA. YYTEHO KYIIOHOBCKOE B3aWMOICHCTBHE, S- M
D-Bonubl peiitpona. Iloka3aHo, 4TO KyJlIOHOBCKOE B3au-
MOZCHCTBHE HE MPUBOAUT K PACXOAUMOCTH HYIb-TECT-
CUTHana, a ydyeT D-BOJIHBI CABMraeT MaKCUMyM CHI-
Hasa u3 obmactu ~100 MaB B o61acTs Ooee BBICOKHX
suepruii 700-800 M»oB [1-4]. [TomydeHbl COOTHOIICHHS
T-uHBapraHTHOCTH MEXIy ANGQPEPEHIINATBHBIMU CITH-
HOBBIMHU HaOJIIOIaEMBIMU YIIPYTOTo pd-paccesiHus, U Hc-
CJIeI0OBaHa CTETICHb HApYIICHHWS ATUX COOTHOIICHHH TpH
BKIIIOYEHHUH T-HeueTHBIX P-ueTHbIX cun [5].

1. Uzikov Yu.N., Haidenbauer J. Polarized Proton—-Deute-
ron Scattering as a Test of Time-Reversal Invariance // Phys.
Rev. C. 2016. V.94. P.035501.

2. Uzikov Yu.N., Temerbayev A.A. Test of Time-Reversal
Symmetry in the Proton—Deuteron Scattering // Int. J. Mod.
Phys.: Conf. Ser. 2016. V.40. P. 1660080-1-1660080-4.
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3. Uzikov Yu.N. Double-Polarized pd Scattering and Test
of Time-Reversal Invariance // J. Phys. Conf. Ser. 2016. V.678,
No. 1. P.012020.

4. Uzikov Yu.N. Proton-Deuteron Scattering and Test
of Time-Reversal Invariance // Eur. Phys. J. Web Conf. 2016.
V.113. P.04027-1-04027-4.

5. Temepoaes A. A., Y3uxos FO. H. IIpoBepka T-uHBapuaHT-
HOCTH B pd-paccessHUU C IBOIHON monspusanueii // 13s. PAH.
Cep. ¢us. 2016. T.80, Ne3. C.271-275.

B HDOACuPX pas3paboTan aBTOKOPPEISIIMOHHBIH
METOJI OIpEIEIeHUs KOMIIOHEHTHOIO COCTaBa U BPEMEHHU
BBICBEUMBAHUS CUUHTHUIATOPOB. DTOT METOJ MO3BOJIIET
M3y4aTh TAKXKE NMPOCTPAHCTBEHHOE paclpeneseHne aaep-
HOI'O U3IIy4YE€HHUS U OCYLIECTBIIATh KOHTPOJb 3a KOIUYE-
CTBOM BBEJICHHOM PUMECHU B CUMHTHILIATOpaX. [{nanason
M3MEPSEMBIX 3HAUEHUI BPEMEHU BBICBEUMBAHUS MPOCTH-
paercss OT HECKOIbKMX HAHOCEKYHI IO MHKPOCEKYHI.
YCTaHOBIEHO YBEIMYEHUE BPEMEHHM BbBICBEUMBAaHUSI B
IJJACTMACCOBBIX CHMHTWILIATOPAX CO CMECTUTEIEM CIEK-
Tpa U MPUMECHIO TaJl0TUHUSA.

Moposoe B.A., Moposzosa H.B. ABTOKOppEIALUOHHBIH
METO/ OIPE/IC/ICHHS BPEMEHN BBICBCYMBAHHS CLUHTHIIATOPOB.
Ipenpunr OWAN  P13-2016-51. [y6ma, 2016; IITD
(HampaBIIEHO).

Integrated cross section of scattering of protons with trans-
versal polarization P/ on deuterons with tensor polariza-
tion P, provides a null-test signal for time-reversal in-
variance violating but parity conserving effects. Since the
intensity of such a kind of interactions within the Standard
Model is extremely small, observation of this effect would
directly indicate to physics beyond the Standard Model.
A measurement of this observable is planned at COSY
(Germany) at 135 MeV in the TRIC experiment.

We calculate the corresponding null-test observable
at beam energies 100-1000 MeV within the spin-depen-
dent Glauber theory considering T-violating P-conserving
nucleon—nucleon interactions and using the generalized
optical theorem. The Coulomb interactions, the S-wave
component of the deuteron wave function as well as the
D-wave are taken into account. We show that Coulomb in-
teraction does not lead to divergence of the null-test signal,
and taking into account the D-wave shifts the maximum
of the signal from the region of ~100 MeV to higher ener-
gies of 700-800 MeV [1-4]. Relations between differen-
tial observables of the elastic pd scattering are obtained [5]
and degree of their violation by T-odd P-even NN forces is
studied.
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Fiz. 2016. V. 80, No. 3. P. 271-275.

An autocorrelation method is developed for determin-
ing the composition and decay time of scintillators. It also
allows studying the spatial distribution of nuclear radiation
and controlling the amount of the admixture introduced in
the scintillators. The decay time is measured in the range
from a few nanoseconds to microseconds. It is found that




B JIABOPATOPUAX MHCTUTYTA

JTaGopaTtopusi HeMTPOHHOM (hPU3UKK
um. U. M. PpaHka

Cepuiinas kpuctatorpadus Ha peHTIeHOBCKUX HC-
TOYHUKAX CHHXPOTPOHHOTO H3IIyYCHUS IOCIEAHETO MOo-
KOJIGHHsI TIO3BOJIIET OCYWIECTBIATh COOp MaHHBIX MPH
paboTe ¢ KpUCTAUTAMH MUKPOHHOTO U Jake CyOMHKpOH-
HOTO pa3Mepa, 4TO MPHUBEIO K OONMBIIOMY HpOrpeccy B
CTpyKTypHOU Owmomormu. Tem He MeHee BOIPOC MONIy-
YEHUs] KOHTPACTHOTO M300paXKEHHsI MEJIKHX KPHUCTAJUIOB
BCE €I[€ OCTAeTCsl HEKMM BBI30BOM, OCOOCHHO B CIIydae
KpPHCTAJUIOB MeMOpaHHOTO Oesika. B cratbe omnmcsiBaeTcst
HOBBIH, YPE3BBIYANHO TyBCTBUTEIBHBIN METO/ BU3yaIn3a-
UK OSJTKOBBIX KPUCTAJIIOB HA OCHOBE IOJISIPU3AMOHHO-
YyBCTBUTEIBHOTO KOT€PEHTHOTO aHTUCTOKCOBA PACCESTHUS
ceeta (II-KAPC).

HccnenoBanust IpOBOAMINCH ¢ KPUCTAJUIAMH OaKTe-
PHOPOJIOIICHHA, TOJYYEHHBIMH C IIOMOILIBIO KPUCTAJIH-
3alM B ME3OJIMIIMHOM Marpukce. Kprucramisl HanMeHb-

the decay time increases in plastic scintillators with a wave
shifter and a Gd admixture.
Morozov V. A., Morozova N. V. Autocorrelation Method for

Determination of Scintillator Decay Time. JINR Preprint P13-
2016-51. Dubna, 2016; Instrum. Exp. Tech. (submitted).

Frank Laboratory of Neutron Physics

Serial crystallography X-ray synchrotron sources
of the latest generation made data collection possible
with micrometer- and even submicrometer-sized crystals
which have resulted in amazing progress in structural biol-
ogy. However, contrast imaging of small crystals, though
highly demanded, remains a challenge, especially in case
of membrane protein crystals. Here, we describe a new
extremely sensitive method of protein crystals imaging
which is based on polarized sensitive coherent anti-Stokes
Raman scattering (P-CARS).

We performed studies with in meso grown bacterio-
rhodopsin (bR) crystals. Very small crystals of submi-
crometer sizes were used to estimate the limits of CARS
sensitivity and spatial resolution. The results obtained for
the first time show that CARS, especially P-CARS, can be
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MIUX, CYOMHKPOHHBIX pa3MepOB HCIOIB30BAINCEH IS
OINpeAEICHUs NIPENETIOB YyYBCTBUTEIBHOCTH U3MEPEHUH U
MPOCTPAHCTBEHHOTO pa3pelleHus. BriepBble noyyeHHble
pesynbrarsl mokaszanu, uto KAPC u ocobenno I1-KAPC
METOINKAa MOXKET OBITh MPHUHIIUIHAIHHO HCIIONB30BaHA
UI THGOPMATUBHOW CKOPOCTHOM BU3yaJH3alUd OEITKO-
BBIX KPHUCTAJUIOB C BBICOKMM pa3peIlIeHUEM U KOHTpACT-
HOCTBIO.

Apsymanan I' M., [opowrxesuy H.B., Mamamxynos K.3.
u Op. BbICOKOUyBCTBUTENBHAS BH3yalu3alus OENTKOBBIX

KPHCTAJIOB METOJIOM KOT€PEHTHOTO aHTHCTOKCOBA PACCEsTHUS
csera // JACS. 2016. V. 138(41). P.13457-13460.

16 oktsi0pst B Mockse B MHcTuTyTe 00mIel (U3HKH
(MO®) PAH cocrosiiicst ceMuHap, Ha KOTOPOM BBICTYIINI
HayaJIbHUK CEKTOpa paMaHOBCKOH crekTpockonuu JIHD
I"M. Ap3ymansH. Llenbio mokinana ObUIO 03HAKOMIICHHC
Y4aCTHMKOB CEMMHAapa ¢ MYJIbTUMOMAATIBHOI ONTHUYECKON
wiatpopmoit O mist uccnenoBanmii B 00JaCTH CIOH-

3D u300paskeHusI CITapEHHBIX KPHUCTAIIOB
0aKTepHOPOJIONICHHA, MTOTyYSHHBIE METOJaMU
resepanuy BTopoi rapmonuku u I1-KAPC.
Obnacth ckanupoBaHus 48 X 48 X 24 MKkM

3D SHG and P-CARS images of a twinned
bR crystal. Box size: 48 x 48 x 24 um.
Images were acquired with 6 ps laser source

generally applied for fast, high resolution, high contrast
and very informative imaging of protein crystals.

Arzumanyan G. M., Doroshkevich N.V., Mamatkulov K. Z.
et al. Highly Sensitive Coherent Anti-Stokes Raman Scattering
Imaging of Protein Crystals // JACS. 2016. V. 138(41). P. 13457—
13460.

On 16 October, head of FLNP Sector of Raman
Spectroscopy G.M.Arzumanyan gave a seminar at the
A.M.Prokhorov General Physics Institute of the Russian
Academy of Sciences (GPI RAS) in Moscow. The aim of
his report was to familiarize the participants with a multi-
modal optical platform at JINR, allowing one to conduct
investigations in the field of spontaneous and stimulated
Raman scattering, as well as with the first joint unique
results on coherent surface-enhanced Raman scattering.
A monolayer of molecules of 3.3’-dithiobis (6-nitroben-
zoic acid, DTNB) adsorbed onto the surface of a dielectric
metamaterial with gold nanoparticles immobilized on a
nanostructured faceted surface of cerium dioxide film was
used as a model sample. The Raman shift at 1344 cm™!
which is characteristic of the sample was used for surface-
enhanced coherent mapping of the signal intensity with



B JIABOPATOPUAX MHCTUTYTA

TAHHOTO W BBIHYXJIEHHOTO KOMOMHAI[IOHHOTO PACCESIHUS
CBETa, a TAKXKE C TMEePBBIMU COBMECTHBIMH YHUKAIbHBIMH
pe3yabTaraMH M0 KOTEePEeHTHOMY MOBEPXHOCTHO-YCHJICH-
HOMY PaMaHOBCKOMY PacCesiHUIO cBeTa. B kauecTBe Mo-
JISTbHOTO 00pasiia MCIOJB30BaJICsSs MOHOCION MOJIEKY
3,3’-nutnobuc (6-auTpoden3oitHas kucimora, DTNB), an-

- | .
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COpOMPOBaHHBINA HA MOBEPXHOCThH JUAIIEKTPUUECKOTO Me-
Tamarepraga ¢ HAHOYaCTUIIAMH 30J10Ta, MMMOOHIIM30BaH-
HBIMH Ha HaHOCTPYKTYPHPOBAaHHOHN (paceTdaTol MOBEpX-
HOCTH TUICHKH JMOKCHAA mepus. XapaKTepHbIA I AaH-
HOTO 00pasiia pAMaHOBCKHMII CABHT Ha dactoTe 1344 cm!
UCTIONB30BAJICS U1l MOBEPXHOCTHO-YCHJIEHHOTO KOTe-

JlaGoparopus nelitpornoit ¢pusuku uMm. 1. M. dpanka, 27 aBrycra — 4 ceHTAOPSI.
VYuacTHHKH cTyaeHuecKoro TpeHnHra «VcenenoBanne meperneKTUBHBIX MaTepHAIOB METOJaMI HEHTPOHHOTO PacCesTHUS

The Frank Laboratory of Neutron Physics, 27 August — 4 September. Participants of the student training course
“Advanced Materials Investigation by Means of Neutron Scattering Methods”

high contrast and high spatial resolution. The unique tech-
nique of registration of such signals has been developed at
JINR (Dubna) in close cooperation with GPI RAS, ITAE
RAS, MSU and IBCP RAS.

In the discussion it was noted that the optical platform
based on the CARS microscope at JINR can be considered
as one of the best instruments in Russia for high-contrast
and high-sensitive research in the field of Raman spectros-
copy and microscopy.

The student training course “Advanced Materials
Investigation by Means of Neutron Scattering Methods”
organized by the Joint Institute for Nuclear Research
together with the West University of Timisoara and
University Ovidius from Constanta (Romania) took place
at JINR from 27 August to 4 September.

The program of the course, which included 9 lectures
delivered by FLNP specialists and 4 practical works, cov-
ered such topics as neutron diffraction on pulsed sources,
neutron scattering in Earth sciences, structural aspects of

functional properties forming in materials by means of
neutron studies, introduction to texture analysis, determi-
nation of nanoparticle structure parameters using small-
angle scattering, studies of perspective biophysical mem-
branes by neutron optics, introduction to inelastic neutron
scattering, small-angle neutron scattering investigations of
ferrofluids and magnetic elastomers, basics of diffraction
data refinement, experimental work with the MAUD pro-
gram. The participants also visited the IBR-2 reactor and a
number of neutron scattering instruments.

The participants were 12 students and 6 professors
from the West University of Timisoara and University
Ovidius from Constanta, several students from Moscow
Physics and Engineering Institute, Moscow State
University, and Dubna University.

The participants were very enthusiastic about every-
thing they had learnt and seen, and suggested that such

meetings should be held regularly in Dubna and Romania.
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PEHTHOTO KapTHPOBAaHMS MHTEHCHBHOCTH CHTHAJa C BBI-
COKOM KOHTPAaCTHOCTBIO M BBICOKHM IPOCTPAHCTBEHHBIM
paspelieHHeM. YHHKaJIbHas METOAWKA PErucTpaluu
TaKUX CHUTHAJOB pa3paborana B OMSU ([lyOna) B Tec-
HOM cotpygamdectBe ¢ MO® PAH, UTIID PAH, MI'Y
n UbX® PAH.

[Ipu obcykneHnu ObUTO OTMEYEHO, YTO ONTHYECKAs
mwratdopma Ha ocHoBe KAPC muxpockoma OMSAU moxer
paccMarpuBaThCcs Kak OfiHa W3 JIiydmnx B Poccun amist BbI-
COKOKOHTPACTHBIX M YyBCTBHTEIBHBIX HCCICIOBAaHHN B
00J1aCTH PaMaHOBCKOW CIIEKTPOCKOIMU W MUKPOCKOIIHH.

C 27 aBrycra o 4 centsops B OSSN mpoxown cTy-
JIeHYeCKNH TpeHUHT «lccrenoBanne mepCcneKTHBHBIX Ma-
TEpUAJIOB METOJaMN HEHTPOHHOTO PACCESIHUS», OpTaHu-
3oBaHHbIl OUSM coBmecTHO ¢ 3amaaHblM yHHBEpPCUTE-
ToM Tumumoapst u Yausepcuretom OBuans B Koncranme
(PymbrHUS).

[IporpamMma TpeHuHra, BKIOYaBIIas 9 JEKUUH crie-
nuanuctoB JIH® u 4 mpakTryeckue pabOTHI, OXBaThIBAIA
TaKUE TEMBI, KaK HEHTPOHHAast AM(PAKIUS HA HUMITYJIbC-
HBIX NCTOYHMKAX, NCTIOJb30BAHUE PACCESHHUS HEUTPOHOB
B HayKax 0 3emJie, CCIEI0BAaHNE CTPYKTYPHBIX aclleKTOB
(YHKIIMOHAIBEHBIX CBOMCTB, (POPMHUPYIOMINXCS B MaTepua-
J1ax, C MOMOIIBIO HEUTPOHHBIX UCCIICOBaHNI, BBEJCHUE B
TEKCTYPHBII aHAJIN3, OTIPEIETICHNUE CTPYKTYPHBIX Mapame-
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TPOB HAHOYACTHII C TIOMOIIIbIO MAJIOYIJIOBOTO PACCEsIHNUS,
U3y4eHHE MEPCIEeKTHBHBIX OMO(U3NUECKIX MEMOpaH Me-
TOJaMU HEUTPOHHOH ONTUKU, BBEJICHUE B HEYIIPYroe Hell-
TPOHHOE paccesHue, MaJIOyIJIOBOE PaccestHue HEHTPOHOB
Ha (DEPPOKUIKOCTSIX W MAarHUTHBIX AJaCTOMEpax, OCHO-
BBl 00pabOTKM AM(PAKIUOHHBIX NAHHBIX, YKCIIEPUMEH-
TaJbpHBIE PaOOTH MO audpakuuu ¢ mporpammoir MAUD.
Taxxe OblTa OpraHU30BaHa YKCKypcHs Ha peakTop MBP-2
U psA7l yCTAaHOBOK MO HEUTPOHHOMY pacCesHUIo.

B TpeHunre mpuHuManu yuyactue 12 CTyJIEHTOB U
6 mpodeccopoB K3 3aragHOro yHUBepcHTeTa THMHUIIOAPHI
n Yausepcutera OBuaust B KoHcTaHIe, a Takke CTyAEHTH
MU, MT'Y u yausepcurera «JyoHa.

VY49acTHUKY OBUTH TIOJHBI SMOIMN W BIEYATIICHUH OT
BCEro, YTO UM JIOBEJIOCH YBHJIETh M YCJBINIATh, U TPeS-
JIOKUITU PETYJISIPHO MPOBOJUTH TaKue TPeHUHTH B [lyOHe
U B PymbIHUM.

INa6opaTopusi MTHPOPMALIMOHHBLIX TEXHONOr MM

B pamkax ywactus OUSN B skcnepumente CMS
B JIUT B corpynnuuectse ¢ JIOBD 6bu1 pa3paboran Ho-
BBIH aJITOPUTM PEKOHCTPYKIMH TPEK-CETMEHTOB B KaTOJI-
HO-CTPUIIOBBIX KaMmepax. BbIIM TMOMydeHBl pe3ylbTaThl
CpaBHEHUs pabOThl CTAaHIAPTHOTO M HOBOTO AJTOPHUTMOB

Laboratory of Information Technologies

A new segment building algorithm for the cathode-
strip chambers has been developed by LIT researchers
V. Palichik and N. Voytishin in cooperation with VBLHEP
physicists in the framework of the participation of JINR in
the CMS experiment. The results were obtained of compari-
son of the standard and new algorithm for various types of
simulated data [1]. Track segments are reconstructed with
higher precision and efficiency using the new algorithm,
especially for the high luminosity LHC and high transverse
momentum of particles passing through the muon endcap

system. In July 2016, the algorithm was implemented in
the official CMS reconstruction software package.

Voytishin N. et al. // Eur. Phys. J. Web Conf. 2016. V.108.
P.02023.

The Asynchronous Differential Evolution (ADE)
method is applied to research on the drug delivery
Phospholipid Transport Nano System (PTNS) in the
framework of the Separated Form Factor model. Basic
parameters of PTNS unilamellar vesicles are fitted to
experimental data of the small-angle synchrotron X-ray
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scattering. The structure of PTNS nanoparticles has been
analyzed depending on the maltose concentration in wa-
ter. Numerical results confirm the efficiency of parallel
MPI-implementation and the preference of the ADE-based
global minimization in comparison to other popular opti-
mizing procedures.

The results have been presented at the 120th session
of the JINR Scientific Council (23 September 2016) and
published in [1,2].

1. Zhabitskaya E. et al. // Eur. Phys. J. Web Conf. 2016.
V. 108. P.02047.

2. Zemlyanaya E. et al. // J. Phys. C. S. 2016. V.724.
P.012056.

Specialists of LIT and VBLHEP have proposed soft-
ware of the Glauber calculations for the NICA experi-
ments. It should be noted that all contemporary experi-
ments with relativistic nuclear beams (RHIC, LHC, NICA,
CBM) will continue to use various methods of determining
the geometrical properties of interactions, especially colli-
sion impact parameter. No impact parameter can be mea-
sured directly. That is why the experimental observable
quantities are connected, in one or another manner, with
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JUISL pa3JINYHBIX THIIOB MOJEIMPOBAHHBIX JaHHBIX. C mc-
MI0JTb30BAHUEM HOBOTO aJITOPUTMA TPEK-CETMEHThI PEKOH-
CTPYHPYIOTCS € OONBIIEeH TOUHOCTHIO U 3((HEKTHBHOCTHIO,
0COOEHHO B yCIIOBHSAX BBICOKOH CBeTUMOCTH Ha Bonbom
a/IpOHHOM KOJITalepe U MpU OOJIBIINX MONEPEUHBIX NM-
MyNbCax YacTHI[, MPOXOIAIIMX Uepe3 TOPIEBYI0 YacTh
MIOOHHOH CHCTEMBI. ANTOPUTM OBLT BKIIIOYEH B O(HIIH-
QIBHBIA TIAKET PEeKOHCTPYKIMH sKcmepuMmenta CMS B
ntone 2016 .

Voytishin N. et al. // Eur. Phys. J. Web Conf. 2016. V. 108.
P.02023.

[IpoBenens! uccnenoBaHust (HOCHOTATHAHON TpaHC-
nmoptHOii HaHOocuctembl (OTHC) mepeHoca nekapcTB B
paMKax MojenH pasneneHHBIX (popMmbpakTopoB (POD) c
HCIOJTH30BAaHIEM METO/Ia ACHHXPOHHOW auddepeHnnas-
HOM 3BomonnH (A/]D). bazoBrle mapaMeTphl OTHOCIION-
HbIX Be3uKyll ®THC putupyroTcs Kk sKcriepruMeHTaTbHBIM
JTAHHBIM MaJIOYTJIOBOTO CHHXPOTPOHHOTO PEHTTEHOBCKOTO
paccessaus. Ctpykrypa Hanodactnn PTHC mpoanamm-
3UpOBAaHA B 3aBHCHUMOCTH OT KOHLIEHTPALUH MaJIbTO3bI B
Boze. UmMClieHHBIE PE3yabTaThl JEeMOHCTPUPYIOT 3 dek-
THUBHOCTh TapajuIeIbHOM pealn3allid Ha OCHOBE TeX-
vomormun MPI, a Taxke mpemmymiectBo AJ[D-momxonma
nepes ApyruMy M3BECTHBIMH ONTHMH3ALMOHHBIMU IIPO-
Lexypamu.
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Pesynbrarsl uccnen0BaHU NPEACTABICHBI B TOKIIA/1E
«AHanM3 JaHHBIX MaJOYIIIOBOTO CHHXPOTPOHHOTO PEHT-
TEHOBCKOTO PACCEsTHHS Ha BE3UKYJISPHBIX CHCTEMaX C HC-
TOJIF30BAaHUEM METOJa ACHHXPOHHOHW auddepeHnans-
HOM »Bomrormn» Ha 120-it ceccnu Yuenoro coseta OSSN
1 ormyOnKoBaHbI B padorax [1,2].

1. Zhabitskaya E. et al. // Eur. Phys. J. Web Conf. 2016.
V.108. P.02047.

2. Zemlyanaya E. et al. // J. Phys. C. S. 2016. V.724.
P.012056.

Corpynauku JIUT u JI®BD cosgamm mporpammy
1ayOepOBCKHUX pacdeToB I dkcrepuMenToB Ha NICA.
CiietyeT OTMETUTB, YTO BO BCEX COBPEMEHHBIX DKCIIEpHU-
MeHTax ¢ mydkamu penstuBucTckux saep (RHIC, LHC,
NICA, CBM) wncnomp3yloTcss U OyAyT HCIOIB30BaTHCA
pa3IMYHBIE METOIBI ONpPEICNICHUSI TeOMETPHYCCKUX Xa-
PAKTEPUCTUK B3aMMOJICHCTBUI, B YaCTHOCTH IPHILIEIb-
HOTO napamerpa coyaapeHuii. [IpunensHbii mapamerp He
MOXET OBITH U3MEPEH NPsiMO. [109TOMY SKCIIepUMEHTAIIb-
HO HaOJIF0IaeMBble BEIIMYHMHBI CBS3BIBAIOTCS TEM MITH HHBIM
CII0COOOM € TEOMETPHYECKUMH XapaKTePHUCTHKAMU, pac-
CUNTAHHBIMH B IIayOepoBCKOM mpuOmmkeHnu. OpHaxo
CYILECTBYIOLIHME METO/bI INIayOEPOBCKUX PACYETOB HE OT-
BEUAIOT COBPEMEHHBIM TPEOOBAHUSIM.

the geometrical properties calculated within the Glauber
approach. However, the existing methods of the Glauber
calculations do not meet modern requirements.

The proposed approach allows one to calculate the
geometrical properties of interactions of gold nuclei with
gold nuclei at RHIC and NICA energies (5-10 GeV in the
centre of mass of NN collisions) and the result differs not
more than 5-7%, possible changes of the physical charac-
teristics of the collisions at NICA can be related to changes
of the interaction physics.

Galoyan A. S., Uzhinsky V. V. // Bull. Russ. Acad. Sci. Phys.
2016. V.80. P.333.

Laboratory of Radiation Biology

The Russian Foundation for Basic Research has sup-
ported the program of specialized fundamental investi-
gations “Research on the Mechanisms of the Functional
Responses of the Central Nervous System and Cognitive
Activity to Exposure to Radiation and Other Extreme
Factors in Model Experiments on Animals”. This decision
is a result of long-standing initiatives put forward by the
Institute of Biomedical Problems of the Russian Academy
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of Sciences (RAS) and JINR’s Laboratory of Radiation
Biology (LRB).

As is known, one of the factors that present high dan-
ger during manned deep space flights and require funda-
mental research is space radiation, which consists of so-
lar cosmic rays, radiation from the depths of the Galaxy,
neutrons, and 7y rays. Undoubtedly, the analysis of the
radiobiological effects of space radiation should take into
account the fact that galactic cosmic radiation includes
heavy charged particles which have high biological ef-
fectiveness. Compared with sparsely ionizing radiations
(X and 7 rays), heavy ions have essentially different char-
acter of energy transfer to matter. Great energy deposition
in the tracks of heavy charged particles crossing different
tissues of the organism predetermines their completely
different type of radiation action. This fact can underlie
the development of radiation syndromes that are basical-
ly different from those observed in the case of sparsely
ionizing space radiations. It has to be taken into account
when evaluating the radiation risk for cosmonauts beyond
Earth’s magnetosphere. First of all, one has to be aware
of the possible development of the cosmonauts’ central
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CornacHo pacueram, MPOBEAECHHBIM MO HOBOH IIpo-
rpaMMe, TEeOMETPUYECKHE XapaKTEPUCTUKH B3aHMMOJCH-
CTBHI A/1ep 30J10Ta C sipaMu 3050Ta npu 3Heprusix RHIC u
NICA (5-1013B B cucteme rieatpa macc NN-coymapeHuii)
omIMYaTcs He Ooiee yeM Ha 5-7%. [loaTomMy BO3MOXK-
Hble U3MEHEHHS (PU3MUECKUX XapaKTEPUCTUK COyAapEeHHI
Ha NICA MOryT OBITH CBSI3aHBI C M3MEHEHUSAMHU (UIUKU
B3aUMOJICICTBUII.

Tanosn A. C., Yowcunckuii B. B. // 3. PAH. Cep. ¢pus. 2016.
T.80. C.368.

Na6opartopus pagunaumnoHHom buonornu

Poccwuiickuit (GoHa (GyHIaMEHTaIbHBIX HCCIIEeI0Ba-
HUH TOAJepKaJl IporpaMMy OPHEHTHPOBAHHBIX (DyHa-
MEHTAJIbHBIX MCCJIECIOBAHUI 1O aKTyaJbHBIM MEKINCIIN-
iMHapHeIM TeMaM «VccienoBanne MexaHu3MOB (yHK-
LMOHAJIBHBIX PEAKIUI LEHTPATbHOM HEPBHON CHCTEMBI
1 KOTHUTHBHOM JIESITEIbHOCTH Ha BO3/ICHCTBUE pajinaly-
OHHBIX U APYT'UX SKCTPEMAJIbHBIX (baKTOpOB B MOACJIbHBIX
9KCTIEPUMEHTaX Ha JKUBOTHBIX». [laHHOE pemieHne sBu-
JIOCH Pe3yJIbTaTOM MHOTOJICTHUX WHHUIIMATHUB CO CTOPOHBI
Wucrutyra Mennko-6uonorundeckux npobdinem (MMBIT)
PAH u JIaboparopun pagmanunonHoi 6uomorun OVSN.

AT THE LABORATORIES OF JINR

Kak wm3BecTtHO, omHUM H3 (PaKTOpPOB, TpPeOYyIOIMINX
(yHIaMEHTAIbHBIX HCCIECIOBAaHMUN ¥ MPEICTABIAIOMINX
BBICOKYIO OMNACHOCTh IIPH OCYIIECCTBICHUN IHIOTHpYE-
MBIX TIOJIETOB B JAJbHUH KOCMOC, SIBJISETCSI KOCMUYECKast
panuanus: COJHEYHbIE KOCMHYECKHE JIy4H, HM3JIydeHHE,
HCXoJsIee M3 NIyOMH TrajJaKTHKH, HEHTPOHHOE U TaM-
Ma-n3inydenus. [lpu anammsze paguoOHONIOTrHUecKuX 3¢-
(PeKTOB KOCMHYECKOH pajuanuy, Oe3yCIIOBHO, CIeTyeT
YUUTHIBAaTh HAJIMYUE B COCTABE TATAKTHYECKOTO KOCMUYe-
ckoro mzinydenust (IKUW) TspkesbIx 3apspkeHHBIX YacTHI,
o0alatoNX BBICOKOM OMOJIOrn4eckol 3P QPEeKTUBHO-
CThI0. XapakTep mnepefaud dHEPruu TSHKEIbIMA HOHAMU
BEILECTBY KapAWHAIBHO OTIIMYAETCS OT OOBIYHBIX (PEHT-
TeHOBCKHE U TaMMa-JIy4d) U3nyueHud. bonbinas sHeprus,
3aKJIIOUYCHHAaA B TPEKaX TAXKCIIbIX 3apsAKCHHBIX YacCTHIL,
NPOXOASIIMX Yepe3 pasziM4yHble TKAHW OpraHm3ma, oOy-
CJIOBIIMBACT COBEPHIEHHO MHOW THUI MX paJHallMOHHOTO
BO3ACUCTBHUS. DTO OOCTOSATEIHCTBO MOKET OTIPEIENATH
pa3BUTHE paJHALMOHHBIX CHHAPOMOB, MPHUHIMITHAIBHO
OTJIMYHBIX OT HAONIONAEMbIX MPU JIECHCTBUU PEAKONOHH-
3UPYIOIINX KOCMHYECKUX H3ITY4EHHH, 9TO HEOoOXOIMMO
YUUTHIBATh MPH OLIEHKE PAJUAIMOHHOTO PUCKa JUIs KOC-
MOHABTOB B YCJIOBHSIX IOJIETa BHE MarHuTocdeps 3eMin.
[Ipexne Bcero, HEOOXOMUMO MMETH B BH/Ly BO3MOXKHOE
(opMupoBaHre HapylIEHHH CO CTOPOHBI LEHTPAJILHOU

nervous system disorders, which can adversely affect the
crew’s operational activity immediately during the flight.

The program participants include the RAS Institute
of Biomedical Problems, JINR LRB, Biology Faculty of
Moscow State University, RAS Institute of Gene Biology,
and RAS Institute of Primatology. The total funding of the
program will be about 40 million rubles.

During the project fulfillment, which will involve the
use of beams at JINR’s accelerators, molecular and physi-
ological disorders will be studied in structures of the cen-
tral nervous system of rodents, primates, and other model
objects. These disorders include the molecular damage of
genetic and epigenetic structures, violations of mitochon-
drion functions in neuronal elements, and disorders of the
synaptic conduction, neuroplasticity, and interaction of
specific neurons. Special attention will be paid to cogni-
tive disorders in irradiated animals.

It is remarkable that in 2016 NASA proposed a simi-
lar research program — after a visit by LRB Director
E.A.Krasavin to Houston (USA), for participation in the
17th Meeting of the US/Russian Joint Working Group
on Space Biomedical and Biological Sciences Research,
where a new concept of radiation risk for manned deep

EI

space flights was presented (A. I. Grigoryev, E. A. Krasavin,
M. A. Ostrovsky, 2013).

University Centre

Educational Process. In September 2016, 440 stu-
dents from the JINR-based departments of MSU, MIPT,
MEPhI, Dubna University and Member States universities
started their study courses.

Summer educational and practical trainings were or-
ganized for 238 students from universities of Armenia,
Belarus, Georgia, Mongolia and the Russian Federation.
Russian universities included MSU, MIPT, MEPhI,
MISIS, Voronezh State University, Saint Petersburg
Electrotechnical University LETI, Tver State Technical
University, Tomsk Polytechnic University, and Platov
South-Russian State Polytechnic University. However,
the majority of the practice participants were students of
Dubna University. Within the internship the students were
spread among the JINR Laboratories; most of the students
had their practice at VBLHEP — 81 participants, 44 stu-
dents at LIT, and 35 students at LRB.
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HEPBHOM CHCTEMBI KOCMOHABTOB, KOTOPBIE MOTYT BBI3BaTh
HapyIIEHUsI OIEPaTOPCKOM AEATEIBHOCTH HKHUIAXKa HETI0-
CPEIICTBEHHO BO BpeMsl ITOJIETA.

VYyactaukamu mnporpammbl cramu  MUIMBIT PAH,
JIPb OUAUN, duonormueckuii paxymsrer MI'Y, MHCTHTYT
omonorun rema PAH, Wuctutytr mpumaromornn PAH.
O6umit o6peM (UHAHCHPOBAHHS TPOTPAMMBI COCTABHUT
oxoro 40 miH pyo0.

B xoze peanu3zanuy NpoeKTa ¢ NCHOJIb30BAHUEM ITyd-
kxoB yckoputeneit OV mmanupyercs H3yIuTh MOJEKY-
JSIPHO-(DM3NOTOTHYECKUE HAPYIICHUS B CTPYKTYPax HEPB-
HOW CHCTEMBI TPBI3yHOB, IPUMATOB U JIPYTHX MOJIEIBHBIX
00bekToB. OHM KacaroTCs MONEKYISPHBIX MOBPEKICHUN
TEHETUYECKNX U STIINTEHETUYECKUX CTPYKTYp, HapyIICHUH
(yHKIUH MHUTOXOHAPHH B HEWPOHAIBHBIX DJIEMEHTaX,
HapyLIEHUI CHHANTHYECKOM MPOBOIMMOCTH, HEHpOoIuIa-
CTUYHOCTH M B3aMMOJAEHCTBUS KOHKPETHBIX HEWPOHOB.
Ocob6oe BHIMaHUE OyAET yAeIeHO UCCIeIOBAHUSIM KOTHH-
THUBHBIX HApyIICHUH y 00IydIEHHBIX )KUBOTHBIX.

[TpumeuaTenpbHO, YTO  AHAJIOTHYHAS  NIPOTPaM-
Ma WCCIEeOBaHUI ONHOBPEMEHHO mpemiokeHa NASA
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B 2016 1. mocne Bu3uta gupexropa JIPb E. A. Kpacasuna
B XbrocToH (CIIIA) B 2015 1. Ha 17-¢ coBeranne o0beIn-
HEHHOH aMepuKaHO-pPOCCHUCKON pabouel TpymIsl Mo Ha-
YYHBIM HCCIJIEIOBAaHUAM B OOJIACTH KOCMHYECKOil Omome-
JUIUHBI 1 OMOJIOTHH, TA€ Oblia PEACTaBICHA HOBAsl KOH-
LETIHs PaJUaIOHHOTO PUCKA MPH MHUJIOTHPYEMBIX MOJIe-
Tax B ganpHUN kKocMoc (A. M. I'puropses, E. A. Kpacasus,
M. A. Octposcknii, 2013).

Y4yebHO-Hay4YHbIN LEHTP

Yueonsnrii npouecc. 440 cryneHToB 06a30BbIX Kadenp
MI'Y, MOTU, MU®U, yausepcurera «JyOHa» U yHH-
BEPCUTETOB CTPAH-yYaCTHHI[ MPUCTYNWIN K 3aHITHSIM B
ceHts0pe 2016 T.

JlerHue yueOHBIE W IIPOM3BOJCTBEHHBIC IPAKTUKH
OBLTH OPTaHU30BAHBI TSI 238 CTYICHTOB By30B ApMEHUH,
benopyccun, I'pysun, Monromuu u P®. Cpemu poc-
cuiickux By3zoB — MIY, MOTU, MUDU, MUCUC,
Boponexkckuil rocygapcTBeHHbIH yHuBepcuTeT, CaHKT-
[eTepOyprckuii TOCYIapCTBEHHBIA AIICKTPOTEXHUYECKHIA

Jly6Ha, 4-25 urons. Y4acTHHKH BTOPOTO dTara MeXIyHapOIHON

cTyaeHueckoit npaxruku OWSIN

EI

i = e
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Dubna, 4-25 July. Participants of the 2nd stage of the JINR
international student practice
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YHUBEPCUTET, TBEPCKOM IOCYIapCTBEHHBIH TEXHUUECKUI
yHUBEpCUTET, TOMCKUI MOJIUTEXHUYECKU YHUBEPCUTET,
IOxHo-Poccuiicknii  rocynapCTBEHHBII  YHHUBEPCHUTET.
OCHOBHYIO 4acTb IPAKTUKAaHTOB COCTABMIIN CTYJCHTHI Oa-
30BbIX Kadenp yHuBepcutera «JlyOHa». J{ns mpoxoskie-

HUA NPAKTUKU CTYACHTBI ObLIN MPUKPCIUICHBI K na60paT0—
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prsim OUSAN; Hanbomnpiee KonmngecTtBo 06110 B JIOBD —
81 uenosek, B JIUT — 44, 8 JIPb — 35.

Mesxnynaponnas npaktuka 2016 r. Bropoil stan
npakTuky Havyascs 4 uronst. Ha tpu nenenu npues:xanu 34
crynenrta u3 Ilonpmm, 23 u3 Yexuu, 20 uz Pymbiaum, 9
n3 CrnoBakuw, 2 n3 AzepOaiikana. ITOT 3Tam BCeraa OT-

JlyOHa, 5-23 centabps. Tpetuii sTan MexTyHAPOTHON
cTyaeHdeckoit npaxruku OWSIN

Dubna, 5-23 September. The 3rd stage of the JINR
international student practice
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JIUYaeTCst OOJIBIINM YHCIOM YyYaCTHHKOB, OTHAKO B 3TOM
TOy KOJIMYECTBO KETAIOMNX NPUHATH YIacTUE B IPAKTH-
Ke MOYKHO Ha3BaTh PEKOPAHBIM — 88 CTYACHTOB MPOILIA
0TOOpPOYHBIE KOHKYPCHI B cBOUX cTpaHax. CoOTpyIHHKaMH
naboparopuit OUSIUN 6110 moaroroBneHo 42 mpoekTa. 20
MPAKTUKAHTOB BBINONHSIM NpoekThl B JIAIL, mo 19 — B
JIH® u JIOBD, 14 — B JISIP, 6 — B JIUT, no 5 — B JIPb
n JITO.

VY4YacTHUKAMU 3aKJIIOYUTENIBHOTO, TPEThEro JTama
5-23 centsa0ps cramu 27 crynentoB u3 IOAP, 10 wu3
Benopyccun, Tpu cepOCKMX ¥ JiBa KyOMHCKHMX CTYJICHTA.
J1st aTOTO ATana NMpakTUKU MOATOTOBIEHO 39 MPOEKTOB.
19 crynenToB BeiOpanu npoextst JISIP, 15 — JIHD, 5 —
JIPB, no ogHOMY y4yacTHHKY pa®oTaiu HaJ MPOEKTaMHU
B JI®BD, JIT® u JIAIL OTueTs-npe3eHTalluy O BBINOI-
HEHMH TPOCKTOB OBUIM TPEACTABICHBl yYaCTHHKAMHU B
MOCJICAHUI JIeHb MPAKTUKUA U 3aT€M pa3MElIeHbl Ha caii-
Te YHII.

B mporpaMmbl TpaguIHOHHO OBUTM BKIFOYEHBI JIEK-
MU O HATIPABJICHUX HUCCliefoBaHui Taboparopuit OV,
9KCKypCHH Ha 0a30BbIE YCTAHOBKH, a TaK)KE KyJIbTYpHBIC
MepornpusaTHs. s CTyIeHTOB BTOPOro 3Tama ObLT opra-
HHU30BaH NUKHUK Ha octpose Jlumus. [IpakTukaHThl Tpe-
Thero 3Tarna moodsBanu B Mockse n TBepH, a Takke cTain
YYaCTHHUKaMHU HOBOTO MEPONPUSTUS — ISl HUX B BU3HT-
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nearpe OUSN 6puto oprannm3oBaHo «MexayHapogHOE
yTpo». OHO BKIIOUaINo Jekiuio o0 ucropuu Poccum, pac-
cka3 o JlyOHe, a Takxke JOKJIaIbl CAMHX YYAaCTHHKOB 00
WCTOPHM WM TPAJUIMSAX MUX CTpaH, 3HAKOMCTBO C HAIHO-
HaJIbHBIMU KOCTIOMaMH M KyXHEH.

HoBblil IEHTP /0NOJHUTEJLHOT0 00pa3oBaHUs
mkoabHuKoB npu YHI OUSAUN. [Tpu YHI] OUAN Ha-
YUHAET pabdOoTaTh HOBBIM IEHTP JOMOTHHUTEIBHOTO 00pa-
3oBaHms mMKoMsHUKOB [IPUMEP (nmpukianuas napopma-
THKa U MaTeMaTHKa, €CTECTBO3HAHUE U POOOTOTEXHUKA).
3aJauy eHTpa — paCIIUPEHUE U JOMOTHEHUE MPOrpaMm
MeKIKonbHOro (axyasrarusa OWSIN. [lns yuammxcs
¢ 1-ro mo 11-# kiacc OyayT OpraHn3oBaHbl KPY>KKH, ITpoO-
eKTHI U KOHCYJIBTAINH 10 MaTeMaTrke, HH(popMaTHke, po-
60TOTEXHHKE M €CTECTBO3HAHMUIO, TOMOIIIb 110 TOJTOTOBKE
K UTOTOBOM aTTECTALINU.

Buneoxkondepenuun. Buneorpancmsauus oudepen-
HOTO 3acefaHus OOBCTUHCHHOTO cemuHapa «®Dusuka
Ha LHC» (pykoBoaurens ipod. W. A.TomyrBun), opranu-
30BaHHOTO B paMKax COTPYIHUYECTBA MHCTUTYTOB Poccuu
u ctpan-ygactHun OV B sxciepumente «KoMmakTHBII
MIOOHHBIH COJICHOH, COCTOsUIach 5 OKTI0ps. Cucrtema
YIOpaBICHUS BHICOKOH(MEPEHIMSIMA B TOYKE IBYCTOPOH-
Hero Bujeojoctyna, pasmewieHHod B YHII, nmo3Bonuna

International Practice 2016. The 2nd stage of the
practice started on 4 July. Thirty-four students from Po-
land, 23 students from the Czech Republic, 20 students
from Romania, 9 students from Slovakia and 2 students
from Azerbaijan came to JINR for three weeks. This stage
has always been notable for a large number of participants.
However, this year that number was record-breaking — 88
students have been qualified by their countries. Specifical-
ly for the 2nd stage of the practice, 42 projects were devel-
oped. Twenty participants were working on their projects
at DLNP, 19 at FLNP, 19 at VBLHEP, 14 at FLNR, 6 at
LIT, 5 at LRB, and 5 at BLTP.

Among the participants of the final, 3rd, stage of the
practice held on 5-23 September there were 27 students
from the Republic of South African, 10 students from
Belarus, 3 students from Serbia, and 2 students from Cuba.
Thirty-nine projects were developed for this stage of the
practice. Nineteen students chose their projects at FLNR,
15 students at FLNF, 5 students at LRB, and VBLHEP,
BLTP and DLNP had one student each. On the final day
the participants presented reports on their projects which
were also uploaded onto the UC website.

EI

The programs of the practices traditionally includ-
ed lectures on research fields of JINR Laboratories, ex-
cursions to the main facilities, as well as some cultural
events. There was a picnic on the Lipnya Island for the
2nd stage participants. Participants of the 3rd stage visited
Moscow and Tver, and were involved in a new type of
event — “International Morning”, organized in the JINR
Visit Centre, which included a lecture on Russian history,
a story of Dubna, and the students described the history,
traditions and culture of their countries, some national cos-
tumes and cuisine.

New Additional-Education Centre for Pupils at the
JINR UC. The UC is launching a new centre of additional
education PRIMER (which is in Russian an abbreviation
for applied informatics and mathematics, natural science,
and robotechnics). The purpose of the centre is to extend
and strengthen the program of interscholastic JINR elec-
tive. There will be organized clubs, projects and consul-
tations on mathematics, informatics, robotechnics, natural
science, and assistance in preparation for the final state at-
testation for school students of all ages.




KCITAOIIUM PUHATH YIaCTHE B 3acCe-
JaHWH, 3a1aTb BOIIPOCHI U BBICTYIIUTH
B JUCKYCCHUU.

HoBblenne kKBanuduKauuu.
Ha sa3pikoBeIX Kypcax B YHL 3anu-
maercs 151 corpyauuxk OWAU: B
rpynnax aHmiuickoro sizpika — 105
4enoBek, (ppaHIry3ckoro — 22, Hemell-
Koro — 15, B rpyIme pycckoro si3bl-
Ka — 9 MHOCTPaHHBIX CTICIHAINCTOB.

B JIABOPATOPUAX MHCTUTYTA
AT THE LABORATORIES OF JINR

P.JIeonuuxu, 10. A. Ilaneopamues, M. B. Toxapes

STAR: pe3yjabrarbl 4 NEPCHEKTUBDI

B 1993 1. B OUSIU 6bu10 NPUHATO pelieHre 00 y4acTHH B KCIIEPUMEHTE
STAR (Solenoidal Tracker at RHIC) Ha xosuaiiepe pensiTHBUCTCKUX siiep U
nossipuzoBanHbix nporoHoB RHIC (Relativistic Heavy lon Collider) B BNL
(CIIA). Dt0 peuieHne CBsI3aHO € paciIMpeHneM (GU3NUECKOM POrpaMMBbl UC-
CJIe/IOBaHMM, TPOBOIMMOI Ha AyOHEHCKOM CHHXpO(a30TpOHE, N0 H3yUSHUIO
PEISITUBUCTCKUX aJPOH-SIJIEPHBIX, SAPO-SIEPHBIX B3aMMOJCWUCTBUH W IPO-
eccoB ¢ mossipu3oBaHHbIMU JelTpoHamu. Komnaitnep RHIC no3Bomsin me-
pEWTH B HOBYIO, paHee HEM3BEAAHHYIO 00IacTh SHEPIUi U UCCIIE0BATH S/ep-
HYIO MaTepHIo B SKCTPEMAJIbHBIX YCIIOBHSX, HAIIPUMED, [TPU TEMIEparypax, B
MUWUIMOHBI Pa3 NPEBBILIAONIMX TeMIIeparypbl Ha noBepxHocTH ConHNa, nim
MAarHUTHBIX MOJISIX MTOPSAKA 10'7 T'c. Llenb nccnenoBanmii — YCTaHOBUTb JKC-
MEPUMEHTAJILHO 3aKOHOMEPHOCTH I1ePexo/ia KBAPKOB U IVIFOOHOB B IIPOTOHBI U
HEUTPOHBI, 0COOEHHOCTH BOZHUKHOBEHHUSI SIIEPHBIX CHJI, (Pa30BYIO AUATPAMMY
snepHoit marepun. Takas nHpOpManUss HeOOXoaANMa ISl TIOHUMAaHUSI TEOPHU
CHJIBHBIX B3aUMOAEHCTBUM — KkBaHTOBOH xpomoauHamuku (KXJ[) — B He-
nepTypoaTuBHOM 00NacTy.

HccnenoBanusi ¢ MoJsipU30BaHHBIME IIPOTOHAMH HalleJIEHbI Ha TPsIMOe
M3MEPEHUE CIMH-3aBHCUMOI IIFOOHHOW (DYHKIMM pacrpenesieHus] U Orpe-
JielieHre BKJIaJa TIIIOOHOB B CIIMH ITpOoTOHA. KBAaHTOBOE YHMCIIO CIIMH CBSI3aHO
C CyILIeCTBOBaHHEM (YyHIAMEHTAJIbHBIX CUMMETpPHUH, MOITOMY HU3y4YECHHUE I10-

Videoconference. On 5 October
there was a live stream of a sched-
uled interdisciplinary seminar meeting
“Physics at the LHC” (supervisor —
Prof. 1. A.Golutvin), organized within
the framework of the partnership in
the Compact Muon Solenoid experi-
ment between institutes of Russia and
JINR Member States. Due to the sys-
tem of videoconferencing control at
the point of dual-sided video access,
located at the UC, it was possible to
take part in the meeting, ask questions
and participate in the discussion.

Further Training. Language
courses at the UC are attended by
151 JINR employees. There are
105 employees in the English lan-
guage groups, 22 in the French lan-
guage groups, 15 in the German lan-
guage groups and 9 foreign specialists
in the Russian language group.

—EI

R. Lednicky, Yu. Panebratsev, M. Tokarev

STAR: Results and Future

In 1993, JINR made a decision on participation in the STAR experi-
ment (Solenoidal Tracker At RHIC) at the Relativistic Heavy Ion Collider
(RHIC) at the Brookhaven National Laboratory. This decision was connect-
ed with extension of the physical research program performed at the Dubna
Synchrophasotron to study relativistic hadron—nucleus, nucleus—nucleus inter-
actions and processes with polarized deuterons. The RHIC collider has opened
a new possibility to switch to unexplored energy region and study the nuclear
matter in extreme conditions — at the temperatures million times higher than
temperatures on the Sun surface or in the magnetic fields of about 10'7 G. The
goal of experimental investigations is to search for and study regularities of
transition of quarks and gluons into protons and neutrons. Such information is
necessary for understanding of the theory of the strong interaction — Quantum
Chromodynamics (QCD) — in nonperturbative region.

The experiments with polarized protons were aimed at the direct mea-
surement of the spin-dependent gluon distribution function, determination of
the gluon contribution to the proton spin and the solution of the “spin crisis”
problem. Spin is a quantum number characterizing the fundamental property
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JNSApU3alIUM KBAPKOB, TIIIOOHOB M KBApK-aHTHKBAPKOBOTO
MOpsl IPOTOHA — OJIHA U3 IVIABHBIX 33a4 COBPEMEHHOMN
¢usukm gactui. B OSSN Oblu 3a0KeHbl U TPOI0IKA-
IOT Pa3BUBATHCS TPATUIMK B OONACTH IKCIIEPUMEHTAIb-
HBIX M TEOPETUUECKUX MCCIIEIOBAHHUH 110 CIIMHOBOM (hU3H-
ke. [ToaTomy ocHoBHo# Bkiax OUSU B mpoext STAR —
ydacTHe B CO3JAaHUU JAETEKTOPOB AJIS UCCIEIOBAHUS MO-
JISIPU3ALUOHHBIX SBIEHUI — LEHTPAIbHOIO U TOPLEBOTO
AJIEKTPOMATHUTHBIX KaJIOPUMETPOB.

[epBbIii ceanc HabOpa CTAaTHCTHUKM Ha YCTaHOBKE
STAR g Au+ Au cronkHoBeHuil coctosuics B 2000 .
[ocne maru et paboTel ObLIM cHOPMYTHPOBAHEI OCHOB-
HbIE pe3yabTaThl NepBoro stana ucciaenoBanuit Ha RHIC
MpU MAaKCUMaJIbHOW SHEPrUM CTOJIKHOBEHHUH s1€p 30J10Ta
Vs =200 T»B. D10 3¢ eKT rameHus CTpyi, MogaBICHNE
BBIXOJIOB YAacTHI[ B 007aCTH OOIBIINX MOMEPEYHBIX HM-
MYJIbCOB, CYIIECTBOBAHUE KOJIJIEKTHBHBIX IOTOKOB sep-
HOM Marepuy, KBapKOBbIM CKEHIIMHT JUIS SJUIMIITHYECKOTO
notoka u Jp. Ha ocHOBe moiyueHHBIX pe3ylbTaToB ObLI
c(OopMyIIMpPOBaH Ba)KHBIN BBIBOJ 00 00pPa30BaHUHM B SIIPO-
SIIEPHBIX CTOJIKHOBEHUSX CHJIBHO B3aUMOJEHCTBYyIOLIEH
MaTepHH, IOXOXKel M0 CBOUM CBOMCTBAM Ha JKUAKOCTbH C
OYEHb MAJIEHBKON BSI3KOCTBIO, COCTOSIIYIO U3 KBapKOB U
TIIOOHOB. DTOT BBIBOJ KapJUHAIBHO U3MEHUI paHeEe Cy-
LIECTBYIOIEE NPEACTABICHUE O KBapK-IIIOOHHOHN IUIa3-
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Me Kak 00 MaeasbHOM rase, 00pa3oBaHHOM CBOOOTHBIMHU
KBapKaM{ U INIOOHaMU. B nanbHeleM 3Tu pe3ysbTarhl,
BriepBeie momydeHHsle Ha RHIC, Opumm monmTepxre-
HBI TIpH TOpa3no Oojee BBICOKMX SHEPrHsX Ha KOJUIAM-
nepe LHC.

HoBoe cocrosinme BemiecTsa, 00pasyromieecst B CTOJ-
KHOBeHUsIX Tsokenblx noHoB Ha RHIC, nponomxkaror uzy-
4aTh B 9KCIIEPUMEHTAX C TSHKEIBIMU KBapkamu. Cunraercs,
YTO aJIPOHBI, COCTOSIINE M3 TSIKENBIX C-, b-KBAPKOB, SIB-
JISIFOTCSI XOPOIIMMH TPOOHUKAMH SBOJIOLUH TUIOTHOM TO-
psiaeit cpeabl. [l n3yueHus CBOMCTB sAepHON Marepun
DO—, J/w- n Y-mMe30HaMu, B COCTaB KOTOPBIX BXOIST C- W
b-xkBapku, s ycraHoBku STAR ObutH CO37aHBI HOBBIC
JIETEKTOPHBIC TOACUCTEMBI: MPELIU3UOHHBIN BEPIIMHHBII
nerextop (Heavy Flavor Tracker) u cucrema nerekropoB
st peructpanun MooHoB (Muon Telescope Detector).
OTH cHCTEMbI UCTIONB30BANNCH B ceancax 2014-2016 rr.
I Habopa craTHCcTUKU. [IpoBeneHHBIN aHamM3 IaH-
HBIX TTOKa3aj, YTO KaK JUIS TSDKEJNBIX, TaK W IJIS JIETKHX
KBapKOB CymIecTByeT d(h¢ekT momasneHus. B HacTosmee
BpeMs HaOpaHa CTaTHCTHKAa U HIET 00paboTka TaHHBIX C
LEIbI0 N3y4YeHUs 9P (PEKTOB MOABICHNUS U KOJUIEKTHBHBIX
MIOTOKOB B COOBITHSIX C POXIEHHEM OTKPBITHIX apoMa-
ToB — charm (c¢) u beauty (b) (Dy, A, B, ...) 1 KBApKOHUEB
(Jy, Y). TpexmepHBIIl KOppENSIIMOHHBIN aHaln3, NpH-

of every particle. It is connected with physics symmetries.
Therefore, the study of polarization of quarks, gluons and
sea quarks in the proton is one of the main problems of
modern particle physics. JINR maintains and develops the
tradition of the experimental and theoretical researches in
relativistic nuclear physics and spin physics. Therefore,
the main contribution of JINR to the STAR project was the
participation in the creation of the detectors — the Central
Barrel and End-Cap electromagnetic calorimeters, for the
study of the polarization phenomena.

The first run of data taking for Au + Au collisions at
Vs =200 GeV at STAR was performed in 2000. After
five years of work at maximum RHIC energy, main results
were formulated: jet quenching, suppression of hadron
yields at high transverse momentum, observation of col-
lective flow of nuclear matter, constituent quark number
scaling for elliptic flow, etc. Based on the obtained results,
the important conclusion on creation of the strongly inter-
acting matter in the central nucleus—nucleus collisions has
been formulated: the produced matter is similar to perfect
liquid and not ideal gas of quarks and gluons. In future the
many results observed at RHIC were confirmed at higher
energy at the LHC.

EI

A new state of matter created in the heavy-ion colli-
sions is studied in the experiments with heavy quarks. It is
considered that hadrons consisting of ¢, b quarks are good
probes of the dynamical evolution of highly dense and hot
medium. To study the properties of nuclear matter by D°,
J/w and Y mesons, which contain ¢ and b quarks, the new
STAR detector subsystems — the precision vertex detec-
tor (Heavy Flavor Tracker) and the detector system regis-
tration of muons (Muon Telescope Detector) — have been
installed. These subsystems were used in 2014-2016 runs
for data taking. The performed data analysis has shown
that the suppression effect is observed for both heavy and
light quarks. At present a large statistics has been taken.
The data processing is going on and the effects of sup-
pression and collective flows in the events with open fla-
vor (D, A,, B, ...) and quarkonia (J/y, Y) production are
studied. The method of three-dimension correlation analy-
sis [1] applied for the study of low-transverse-momentum
like-sign kaon pairs will also be used for a search for sig-
nificant non-Gaussian features in the heavy flavor source
function.

The double longitudinal asymmetry 4;; of the meson
and jet production in collisions of polarized protons at the
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MEHEHHBIN B [1] Ui n3ydeHus map 3apsHKeHHBIX KAOHOB,
OyzieT TaK)ke MCIOJIb30BaH VIS TIOMCKA 3HAYNTEIBHBIX He-
rayCCOBBIX 0COOCHHOCTEH B (PyHKIIUSIX HCTOUHUKOB TsIXKe-
JIBIX apOMAroB.

B okcmepuMeHTax Ha Iy4YkaxX —IPOJOJIBHO-IIO-
JIIPU30BaHHBIX IIPOTOHOB C DHEPrUE€H CTOJKHOBEHHS
Vs =200 B Gbum HU3MEpEHB! JIByXCIIMHOBBIC aCUM-
METpUM A;; POXJEHHsS MHOHOB M CTpyH. OHM HCHOJIb-
30BAJIUCh JJISL W3BJICYCHUS CIMH3aBUCHUMOHN DIIIOOHHOM
(GYHKIMU pacripeneseHus U Aaid yOeauTeIbHOe JoKa3a-
TEJIBCTBO O MOJOKUTEIBHOM 3HAKE MHTErPaJIbHOTO BKJIA-
na rioonoB AG B crnimH mpoToHa. B akcmepuMmeHTax ¢
MOTIEPEYHO-TIONIAPU30BAaHHBIMU TIPOTOHAMH  YCTaHOBJIEH
POCT OHOCIMHOBOM acUMMeTpUU A, POKAEHHs THOHOB
C yBEeJIMYEHHEM IoNepedHoro uMmynsca. [lepsrie nuzmepe-
HUsI OIHOCITMHOBOM NPOIOABHON aCUMMETPHUU A; pokKe-
Hust W *-6030HOB NPU SHEPTUH Vs = 510 B nosBommmm
M3BJI€Yb CIIMH3aBUCHMBIE (DYHKIUH PAaCHpeeNICHNs] MOp-
ckuX u- u d-xBapko Au, Ad [2].

B 2017 r. 3annaHupoBaH O4epeIHON CeaHC ¢ MOoIe-
PEYHO-IONSPU30BaHHBIMU POTOHAMHU IPU MaKCHMajb-
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HOW SHEprun «/E = 510 I'>B ¢ HabOpOM CTATUCTHKH, COOT-
BETCTBYIOIIEH MHTErpabHOM cBeTuMOoCcTH L = 360 6L
Lens u3mMepeHnit — MNpoOBEpUTH OAHO M3 MpeAcKa3zaHUil
KX — u3meHnenue 3Haka ¢yukiun CuBepca — U U3y-
YUTH TIOTIEPEYHBIC OJHOCIUHOBBIE ACHMMETPHH B POXK-
nenun W *-, Z-G030HOB, TpPSMBIX (DOTOHOB H JIPEIlI-
STHOBCKHX TIap.

[Ipu akTuBHOM yuactuu ¢GusukoB OVSIN coBmecTHO
¢ koieramu u3 Yexum, CrnoBakuu u Poccun metopamu
KOPPEJISIIIUOHHOW (PEMTOCKOIHUU OBUIH MMOJy4CHBI HOBBIC
U UYpEe3BBIUAHO MHTEpECHble (HU3MYECKUE PE3YNIBTaThI:
AN -xoppensiiuy B CTONKHOBEHHSAX S/IEp 30JI0Ta TIPH
SHEPrUU \/% =200 =B (puc.1) [3]. STAR paccma-
TpUBaeTCsl KaKk yHUKallbHas (pabpuka Uil UCCIEeAOBAHUS
THIEPOH-TUIICPOHHBIX B3anMozeicTBuil. OHM HCIIONB3y-
FOTCS IJIsl OMMUCAHUS PA3TUIHBIX OapHOH-0aPHUOHHBIX B3aH-
MOJICHCTBUI U U3yUYEHUS] YPaBHEHUSI COCTOSIHUSI MaTEPHH,
oOpasyromieiicss B HEHTPOHHBIX 3Be3nax. OcoOeHHOCTH
AN -B3auMopeiicTBHI  CBA3aHBI € CYIIECTBOBAHHEM
H-nnbaproHa — OJHOH M3 AK30THMYECKHUX YaCTHII, KOTO-
PYIO HHTEHCHBHO HIIYT B SIIEPHBIX CTOIKHOBEHUSX.

@ Puc. 1. Koppensuuonnas ¢pyukims obpasopanns AA u AN~ B Au+Au cronkuo-
1 BeHUAX npu dHepruu 4/ syy = 200 I'>B u nenrpansnoctu 0-80%. Cromnas u
LITPUXOBAsl JIMHUU — PacyeThl C U 0e3 0CTATOYHOIO KOPPEJISILIMOHHOIO BKJIAJA B
aHauTHYecKoi Mozenu Jlennunkoro—J000mmuna; MyHKTHPHAS JIMHAS — PacyeT B
pamMkax craTucTuky depmMu ¢ UCTOUHMKOM. 3alITPUXOBaHHAsI 00JIACTh ITOKA3bIBACT

BEJIMYMHY CHCTEMAaTHYCCKHUX OIIUOOK [3]

0.8
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; —— LL with residual
0.6 Fig. 1. The combined AA and A/ correlation function for 0-80% centrality

i Au+Au collisions at 4/spyy = 200 GeV. The solid and dashed curves correspond
i to fits using the Lednicky—Lyuboshitz analytical model with and without a residual
correlation term. The dotted line corresponds to Fermi statistics with a source size

s | 1
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energy /s =200 GeV has been measured. The asymme-
try was used to extract the spin-dependent gluon distribu-
tion. Compelling evidence of positive sign of the integral
gluon contribution AG in the proton spin was obtained.
The growth of the single spin asymmetry 4, of pion pro-
duction in experiments with transversely polarized protons
was found. The first measurements of the single longitu-
dinal asymmetry 4; of W *-boson production in proton—
proton collisions at energy Vs =510 GeV allow us to
extract spin-dependent distribution of sea u and d quarks
(Au,Ad) [2].

The next run for data taken with transversely polar-
ized protons at maximum energy s =510 GeV cor-
responding to integral luminosity L ~ 360 pb~' was
planned for 2017. The aim is to verify one of the QCD
predictions — the change of the Sivers function sign and
to measure the transverse single spin asymmetry of W™,
Z *bosons, direct photons and Drell-Yan pairs production.
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of 3.13 fm. The shaded band corresponds to the systematic errors [3]

New and extremely interesting physical results were
obtained with the active participation of JINR physicists
in collaboration with colleagues from the Czech Republic,
Slovakia and Russia, using the methods of correlation fem-
toscopy: first high statistics measurement of AA correla-
tion function in Au+Au collisions at \/% =200 GeV
(Fig. 1) [3]. This research pioneered the venue of using
RHIC as a hyperon factory to investigate hyperon—hy-
peron interactions. The STAR measurement can provide
precious data for the understanding of hyperon—hyperon
interaction which is an important input to various baryon—
baryon interaction potential models as well as for the study
of equation of state for neutron stars. The AA interaction
is also closely related to the existence of the H dibaryon,
one of the most searched for exotic hadrons in nuclear col-
lisions.

One of the primary goals of Nuclear Physics is to un-
derstand the nature of the force between nucleons, which
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OpHa W3 OCHOBHBIX 33714 S/IEPHOW (PU3UKH — BEI-
SCHUTBH MPUPOIY CHJI MEKAY HYKIOHaMH. DTO SIBISIETCS
HEOOXOAWMBIM IIArOM B H3Yy4YEHUH CTPYKTYPBHI siep U
UX B3aUMOAEUCTBHUHA. XOTs aHTHsIpa, BIUIOTh A0 AHTH-
renus-4, SKCIIEPUMEHTAIBHO OTKPBITHI, OY€Hb HEMHOTO
M3BECTHO O B3aMMOAEHCTBUSX MEXIY AHTHHYKIOHAMH.
Craructuka, HaOpamHas STAR s B3amMmozeicTBuUit
saep 3omorta npu >Heprun 200 I'HB, mo3Bonmia U3y4nTh
MapHBIC KOPPEISIUN MEXIy aHTHUIPOTOHAMH, KOTOPBIE
B OIPOMHOM KOJIMUECTBE POXKIAIOTCS B TAKUX CTOJKHO-
BeHUSAX [4]. YCTaHOBIIEHO, YTO MEXIy aHTHUIPOTOHAMHU
JIEWCTBYIOT CHJIBI NIPUTSDKEHUS, U OTNIPEEIIEHBI /IBa KIIO-
YEeBbIX MapaMeTpa, XapaKTEePU3YIOUINX CUIBHOE B3aWMO-
JelicTBue, — JUIMHA paccesHus (f;) U 3GPEeKTUBHBIN pa-
nuyc (dgy). IlpogeMoHCTpHpOBaHa yHUKAJIbHAs BO3MOXK-
HOCTb KOPPEISIIIMOHHON METOJWKH JUT U3MEPeHHs Tapa-
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METPOB CHJIBHOTO B3aWMOICUCTBUS, MOTYICHNE KOTOPBIX
MPAaKTUIECKH HEBO3MOXKHO NIPYTUMH MeTomaMu. JlaHHas
HHPOPMAITUS 0 B3aUMOICHCTBHAX IBYX aHTUIIPOTOHOB SIB-
JISieTCsS BaKHEUIIIEW COCTaBIIIONMEH 171 6oee TTy6oKoro
MTOHUMAHUA CTPYKTYPBI aHTHAJCP U UX CBOMCTB.

Ilouck HOBBIX CHMMETPUM M CKEIJIMHIOBBIX 3a-
KOHOMEPHOCTEN BO B3aUMOAECHCTBMSIX aAPOHOB U SIAEP
BBICOKMX SHEPTHi Bceraa OBIT IeNbI0 MHTEHCHBHBIX HC-
ciaenoBanuil. Takue 3aKOHOMEPHOCTH MCIOJIB3YIOTCSA
KaK HKCIIePHMEHTAIbHBIE CBHIETENBCTBA O HOBBIX (H-
3UYECKUX SBICHUSIX M CIIOCOOCTBYIOT OTKPBITHIO HOBBIX
TIPUHITUIIOB WM CUMMeTpHid. CKeHJIMHTOBOE TOBEACHUE
WHKJTIO3UBHBIX CIIEKTPOB POXKACHUS YACTHUI], CBSI3aHHOE
C HWAesIMH camMomomooms M (HPaKTaIbHOCTH ATPOHHBIX
B3aMMOJICHCTBUII Ha yPOBHE KOHCTHTYEHTOB, ITPOSBISIET-
cs B z-cketimare [5]. Ha puc.2 moka3aHa CKeHIMHTOBas

Puc. 2. 3aBUCHUMOCTD CKeMIMHIOBOW (pyHKIUH w(z) (a) OT mapaMeTpa caMONomo0Ous z /Ui COOTBETCTBYIOLIMX WUMITYJIbCHBIX CIICK-

TPOB (6) OTPULIATENLHO 3aPSHKEHHBIX YACTHUL, 0OPA3yIOIIMXCs B LIEHTPAIbHBIX AU+AU CTOIKHOBEHUSX HPU SHEPTUAX +/ Sy = 7,7—

200 I'B B obmactu 1| < 0,5 [6]
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Fig. 2. The dependence of the scaling function y/(z) (a) on the self-similarity parameter z for the corresponding momentum spectra (b)
of negatively charged particles produced in the central Au + Au collisions at energy +/Syy = 7.7-200 GeV in the range |n| < 0.5 [6]

is a necessary step for understanding the structure of nu-
clei and how nuclei interact with each other. Although an-
tinuclei up to antihelium-4 have been discovered and their
masses measured, little is known directly about the nuclear
forces between antinucleons. Here we study antiproton
pair correlations among data collected by the STAR exper-
iment with gold ions at 200 GeV per nucleon. Antiprotons
are abundantly produced at such collisions, thus making
feasible to study details of the antipropton—antiproton in-
teractions [4]. Studies of two antiproton correlation func-
tions with data taken by the STAR experiment at RHIC
show the attracting nuclear force between two antiprotons.
The measurement of the two key parameters that charac-
terize the corresponding strong interaction, namely, the

Jl]

scattering length ( f;) and effective range (d;), has been
made. As a direct knowledge from the interaction between
two antiprotons, the simplest system of antinucleons (nu-
clei), our result provides a fundamental ingredient for un-
derstanding the structure of more sophisticated antinuclei
and their properties.

The search for new symmetries and scaling laws in
interactions of hadrons and nuclei of high energy has al-
ways been a subject of intense research. These patterns
are used as experimental evidence of new physical phe-
nomena and lead to discovery of new principles or sym-
metries. Scaling features of inclusive spectra of produced
particles connected with principles of self-similarity and
fractality of hadron interactions at the constituent level
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(byHKIUS ¥(z), COOTBETCTBYIONIA UMITYJIBCHBIM CIIEKTpaM
POXXKICHUSI OTPULATEIBHO 3apsDKEHHBIX aJpOHOB B LICH-
TpanbHBIX Au+Au ctonkaoBeHHsx Ha RHIC mpu sHep-
THAX \/% =7,7-200 I'>B B obnacti nceB1OOBICTPOT
[n|] < 0,5 [6]. IlomyueHHas 3aBUCUMOCTH JEMOHCTPUPYET
YHUBEPCAIBHOCTh (DOPMBI CKEHIIMHIOBOM KpPHBOM M mO-
CTOSHCTBO (DpaKTaJbHBIX Pa3sMEPHOCTEH sAnep M Mexa-
HU3Ma (PparMeHTaINK TP IHEPTUIX \/% > 19,6 I'3B.
IIpeamnonaraercs, 9To CKauKoOOpa3HOE MOBEJCHUE Iapa-
METPOB MOJIENH («y/AEIbHON TEIIIOEMKOCTHY U (PpaKTaib-
HBIX pa3MEpHOCTEH) SIBISIETCS yKa3aHUEM Ha CyIeCTBOBa-
HUE KPUTHUYECKHX SIBJICHUH B SIIIEPHON MaTepuH.
OrpoMHasi CTaTUCTHKA, HAOpaHHAs B DKCIICPUMEHTE
STAR 110 si1p0o-511€pHBIM CTOJIKHOBEHHUSIM, TTO3BOJISICT H3Y-
4aTh 00pa30BaHNE AHTUMATEPUH — POXK/ICHHE Sep aHTH-
renusi-4 [7] u cTpaHHON aHTMMAaTEpUU — POXKJICHUE sTep

AQHTUTUIIEPTPUTUS :}\ﬁ [8]. Harrpumep, juist oOHApyKeHHs
18 smep anTurenws-4 ObUTO MPOAHAIU3UPOBAHO CBBIIIC
MIUIIMAp/ia IEHTPAIBHBIX CTONKHOBEHMH s7ep 30J0Ta
npu 3Heprusax 200 u 62,4 [B.

bonpmas cserumocts RHIC u BbICOKast CKOpOCTh
cucteMbl cOopa naHHBIX Ha ycraHoBke STAR mo3Bonu-
11 HaOpatk Oosee 24 nerabaiit nHdopmanuu 00 Au+Au
ctoinkHoBeHMAX. OxkmmaeTcs, 9yTo K 2020 . 3TOT 00beM
nHbOpPMALIUU YBEIHMUUTCS Oojice yeM B aBa pasa. OH yxke
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HE MOXKET OBITh 00paboTaH TONBKO B KOMITBIOTEPHOM IICH-
Tpe BNL. [To3TOMY HCHIOIb30BaHHUE PACTIPEIETIEHHBIX BbI-
YHCIUTEIbHBIX LEHTPOB PA3IMUYHBIX WHCTUTYTOB KOJLIa-
6oparu STAR sBIsIeTCS OTHUM M3 BOBMOYKHBIX PEIICHHIA
9T0# npobnembl. Jlaboparopust HHGOPMAITMOHHBIX TEXHO-
noruii BeiBena OUMSIN B 4ncino Bemaymux MHPOBBIX ICH-
TPOB 110 00padOTKE JaHHBIX C MOMOIIBI0 cucteMbl GRID.
Pecypcbl JlyOHBI y»Ke HCHIONB3YIOTCSA Ui 00pabOTKH
nmanHbIX koyutabopanuu STAR. IlepBbie pe3ynbraTsl 3TON
paboThl ObLIM TpelcTaBieHbl Ha 7-i MexayHapoaHou
koH(pepennun «Pacnpenenennsie Beraucienus u Grid-
TEXHOJIOTMM B Hayke W oOpaszoBaHum» (/lyOHa, wuiomb
2016 1.).

Ha xonmnaiinepe RHIC B 2010, 2011 u 2014 rr. npo-
BE/ICHBI N3MEPEHHUS B IIMPOKOM JHAITa30HE SHEPIUH CTOJI-
KHOBEHHUS SIZIEpP 30JI0Ta \/% = 624, 39, 27, 19,6, 14,5,
11,5 u 7,7 T»B. B aT0i#1 00macTi sHEpruil McCiaeIyeTCs
(a3oBast nuarpaMma SICPHOM Marepuy B ITEPEMEHHBIX
TEeMIIepaTypHO-0apHOHHOTO XMMHYECKOTO ITOTEHIHaIa
{T, 1 5}. Oxmmaercs, 9TO MPH CKAHUPOBAHMM IO DHEP-
THH B 3TOM JHAaNa30He TMPOSBATCS 0COOCHHOCTH (ha30BOTO
nepexozia MepBoro posaa u OyneT HalJeHa KpUTHYecKas
Touka. Hammume Oonpmmx (QIyKTyarmii H3MepsieMbIX
(U3MUECKUX BEIMYMH (CPEJHMI IONEPEUHBIH HMITYIIBC,
OTHOILIEHHE BBIXOJIOB YACTHUI] U T.].) SABJSIETCS XapakTep-

are revealed in the z-scaling [5]. Figure 2 shows the
scaling function y(z) (a), corresponding to the momen-
tum spectra (b) of negatively charged hadrons produced
in central Aut+Au collisions at RHIC energy m =
7.7-200 GeV in the pseudorapidity range |n| < 0.5 [6]. The
dependence demonstrates the universality of the shape of
the scaling curve, the constancy of the fractal dimensions
of the nuclei and the fragmentation process in the range
Vsav > 19.6 GeV. It is assumed that the discontinuity of
the model parameters (“heat capacity” and fractal dimen-
sions) indicates the existence of critical phenomena in
nuclear matter.

Huge statistics taken by the STAR experiment in the
nucleus—nucleus collisions allows us to study the forma-
tion of the antimatter — the production of the nuclei of
antihelium-4 [7], and of the strange antimatter — the pro-

duction of the antinuclear hypertritium ‘j’\ﬁ [8]. In total,
18 counts were detected in the STAR experiment at the
Relativistic Heavy Ion Collider in 10° recorded gold—gold
collisions at centre-of-mass energies of 200 and 62 GeV.
The large luminosity of RHIC and high speed data
acquisition system at the STAR allowed us to collect
more than 24 petabytes of information about Au+Au
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collisions. It is expected that by 2020 the amount of in-
formation will increase more than twice. The taken data
can no longer be processed only by the RHIC computer
facility. Therefore, the use of the distributed data centres
of different institutions of the STAR collaboration is one
of the possible solutions to this problem. The Laboratory
of Information Technologies of JINR became one of the
world’s leading centres for the processing by the GRID
system. Dubna resources are already used to process the
STAR data. The first results of this work were presented at
the 7th International Conference “Distributed Computing
and Grid Technologies in Science and Education” (GRID
2016, Dubna, July 2016).

The Beam Energy Scan (BES) program in search of
the QCD critical point demonstrates the flexibility of the
RHIC. The BES phase I was conducted in 2010, 2011
and 2014. The data was taken for Au + Au collisions at
Jsyn = 62.4,39,27,19.6, 14.5, 11.5 and 7.7 GeV. In the
range the phase diagram of the produced nuclear matter
is explored as a function of the baryon chemical poten-
tial #p and temperature T. It is expected to observe the
first-order phase transition and location of the critical
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HOW 0COOCHHOCTBIO TIOBECHUSI MHOTOUYACTUYHBIX CHCTEM
BOIM3M KPUTHYECKOH TOuKH. [jis momydenus yOeauresns-
HBIX 9KCIIEPUMEHTAIBHBIX JO0Ka3aTeIbCTB 3TOTO SIBICHUS
TpeOyeTcst GombIIast CTaTUCTHKA.

[Tosromy B 2018 1. OymyT BBIIOITHEHBI PabOTHI MO
CO3IAHUIO CHCTEMBI JIEKTPOHHOTO OXJaXK/AEHHs, HEoO-
XOJUMOW JUI YBEIMUEHHs CBETHMOCTH KOJJIalaepa B
0071acTH MaJblX SHEpruif m < 20 I'sB, u co3nassl
st ycraHoBkd STAR 11Be HOBbIE NETEKTOPHBIC MOJCH-
CTEMBI, yIy4IIaloie TOYHOCTh PEKOHCTPYKIIUH TPEKOB
BO BpemsinpoekimonHoi kamepe (iTPC) u ompenenenue
miockoctd peaknun (EPD). Mbr Haneemcst HaOpaTth He-
00XOIMMYIO CTaTHCTHKY U U3y4YUTh Oojee neTaibHo (ha-
30BYI0 JHarpaMMy SAepHOW Marepuu. ODTH H3MEPEHHUs
3armanupoBansl Ha 2019-2020 rr. K Tomy BpemeHu, Bo3-
MOXHO, YK€ HAYHYTCsI IIepBbIe IKCIIEPUMEHTHI Ha KOJLTaii-
nepe NICA, Ha KOTOpOM ITpH BBICOKOH CBETUMOCTH OyaeT
M3y4aThCcsl 00IacTh YHEPIUi MEHBIINX, YeM T€, KOTOPHIE
noctynubl Ha komnaaepe RHIC. TToka He u3BecTHO, e
OyaeT caenaHo OTKpbITHE KpuThueckoil touku KXJI, HO
COBEPILEHHO SICHO, YTO 3TH MCCIICIOBAHMS HAXOIATCA Ha
MepeHeM Kpae HayKH.

point in the range. The capability to explore this regime is
a unique feature of the RHIC.

Therefore, the electron cooling of the RHIC will be
carried out in 2018, which is necessary to increase the col-
lider luminosity at low energies @ < 20 GeV. The
new detector subsystems improving the accuracy of the
reconstruction of the tracks in the time projection cham-
ber (iTPC) and determination of the reaction plane (EPD)
will extend the capability of the STAR. We hope to col-
lect the necessary statistics and explore in more detail the
phase diagram. These measurements are planned for the
years 2019-2020. The first experiments at the NICA col-
lider would probably be launched by that time. The lower
energy range will be explored at higher luminosity than
the one available at the RHIC collider. The answer to the
question “Where is the location of the critical point?” has
not yet been found, but it is clear that these investigations
are at the forefront of science.
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HOOuIeliHbIN TO peajiu3alui MeToaa
MOJIY4eHHsI CBEPXHU3KHUX TeMIIepaTyp
MyTeM PacTBOPEHUA SHe B *He

HO6uneinsrit gt OMSM 2016 1. cranm ro0mieii-
HBIM W JJIS TIPUHIIAIHAIGHO HOBOTO METOMa MOJTYYCHHUS
CBEPXHM3KHUX TEMIIEPaTyp, KOTOPBIA BIIEpBHIC OBLI HaW-
Oonee ycrmenrHeIM 00pa3oM peanu3oBaH B Jlaboparopuu
simepHbix mipobnem b. C.Heranoeem, H.C.BopucoBeim
u M.IO.JIubyprom. 50 ner Hazam, B 1966 1. ObuIH Omy-
OJIMKOBaHbI NEPBBIC IMOJOKUTEIBHBIE PE3YJIbTAaThl aBTO-
poB [1]. Cnenyer ckaszarh, 4TO aHAJOTHYHBIC PAOOTHI O
peani3anuy TOro MeTo/a, MPeAIoKEHHOTO TEOPETUKAMHI
X.Jlonmonom, I'.Kmapkom, 3.Mennozoit B 1962 1. [2],
MPOBOJAMIIUCH B Pa3HbIX MecTax, HoO mMeHHo B OMSN
ObuT cpa3dy mToiydeH aOCONIOTHO JyYINHH pe3yiabraT
(T= 10,02 K). [To3nHee 31meck e TOM ke TPYIIoN aBTOPOB
OBLT TIOJTyYEH YK€ cCOBCeM (haHTaCTHUCCKHI TT0 TeM Bpe-
MEHaM W BOIICAIINI BO BCE CIPAaBOYHUKH pe3ynbTar (7 =
5,5 MK). Hano cka3ars Takske, 4To cpasy Ioce MOsBICHHS

TeopeTndeckoi myonukanuu [2] ee mpuse3 B OMSN gexo-
cnoBankwii pmsux C. Hladpara [3]. Tak kak 3T COOBITHL
TIPOUCXONWIH B pu3udeckoM nHcTuTyTe — OUSAN, ectec-
TBEHHO, BO3HHKJIH PEIUTOKEHUSI [0 HCIIOJIB30BAHHIO 3TOTO
METOo/Ia B 3KCIIEPHMEHTE.

Meron J1eHCTBUTENBHO 00Nafan  yIuBUTEIBbHBIMU
kadecTBaMu. Kpome HM3KOW TeMIleparypbl 3TO TakKue
Ba)XHBIE JUISl JKCIIEPUMEHTAIBLHON (PU3MKM Mapamerpsl,
KaK HEMpPEephIBHOCTh M JOCTATOYHO BBICOKAsl XJIAJIOIPO-
n3BoauTenbHocTh. MenHno y b.C.HeranoBa BO3HUKIIO
HpPEUIOKEHUE HCIIONb30BaTh ATOT METOJ AJSl CO3AaHHA
TIOJISIPU30BAHHBIX TBEPAOTEIBHBIX MHIIEHEH C HOBBI-
mu napamerpamu. B OMSIU x ToMy BpeMeHH yke ObLH
CO3IaHBl JBE AKCICPUMEHTAJbHBIE yCTaHOBKH [4], e
TIOJISIPU3ALUs siJiep ToJrydanach pu TeMIIepaType OKOJIo
1 K. Tak kak BpeMmsi penakcanuu (IaJeHne) MoIspu3alium

Yu. A. Usov

Jubilee Year of Implementation of a Method
for Obtaining Ultralow Temperatures

by Dissolving *He in “*He

The current year 2016, jubilee for JINR, is also an
anniversary of a fundamentally new method for obtain-
ing ultralow temperatures, which was first implemented
in the most successful way at the Laboratory of Nuclear
Problems by researchers B.S.Neganov, N.S. Borisov and
M. Yu. Liburg. Fifty years ago, in 1966, the first success-
ful results of the authors were published [1]. It should be
said that similar work was carried out in different places to
implement this method proposed by theorists H. London,
G.R.Clarke and E.Mendoza in 1962 [2], but it was at
JINR that the best result was obtained (7= 0.02 K).

Later, the same authors got quite a fantastic result
for the time, which was included in all reference books
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(T=5.5mK). It should also be noted that this “fresh” theore-
tical publication [2] was brought to JINR by Czechoslovak
physicist S.Safrata [3]. Since these events took place in
the institute of physics — JINR, there were, of course, pro-
posals for the use of this method in the experiment.

The method really had wonderful qualities. In addition
to the low temperatures, these are such important parame-
ters for experimental physics as continuity and a sufficient-
ly high cooling capacity. It emerged from B. S. Neganov’s
proposal to use this method to create polarized solid state
targets with the new parameters. At JINR, two pilot setups
had already been established [4], where the polarization of
nuclei was obtained at about 1 K. Since the relaxation time
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Anep TpH TaKWX TEMIEpaTypax COBEPIICHHO HE3HAYH-
TENIBHOE, MPOLECC MOJSIPU3ALUKN BBIHYXIEHHO IIPOHC-
XOJWJ TIOCTOSIHHO, @ TaKWe MHIICHW MMEHOBAINCH Kak
«auHamudeckney. Cample 3JIeMEHTapHbIE NMPUKHAAKH 110
BPEMEHHM peJlaKcalliy MOJSIPU3ALUN siep sl bonee Hu3-
KHX TeMIeparyp, KOTOpble CTaHOBMJINCH BO3MOXXKHBIMH
TIPY MCIIOJIb30BAHUH HOBOTO METO/Ia OXJIQXKACHHUSI, 1aBalli
YK€ COBEPIIEHHO JIPYrHe — 3HaYNTEIBHO O0Jiee BHICOKHE
3HAYCHUSI.

B 1974 . B cexrope b.C.HeranoBa Obutd Hayarsl
paboThl O CO3/IaHMIO MOJISIPU30BAHHONW MHIIEHU C HC-
MOJIb30BAaHMEM HOBOTO METO/a IOJyYEHUsI CBEpXHH3-
kux temmeparyp. CosnaHHas ycTaHOBKa [5] HemesieH-
HO ObUla WCIIOJNB30BaHA Ha cUHXpouukinorpone JISAII
JUISL  MCCIICIOBAHUM IOJSIPU3aLMOHHBIX IPOLECCOB B
pp-B3auMoeHcTBUAX B AuamaszoHe 550-630 M»sB [6].
KoHeuHo, ycTaHOBKa «IOJSIPU30BAaHHAS! MUIIECHBY» BKIIO-
4aeT B ce0s HEe TONBKO KPHOTEHHYIO CHCTEMY: HE0OX0amMa
SAMP-anmaparypa, cuctemsl CBY 1 m3mMepenus temmepa-
TYpBbI, @ TAaK)K€ JIOJKHBI OBITH CO3[AHBI YCIOBHS TS XHU-
MHYECKOTO TPHUTOTOBICHUS TOJSIPU3YEMOTO MaTepuaa.
Tem He MeHee KPHOTEHHKA SIBIISIETCS] KITIOUEBBIM, BIIUSIO-
MM Ha OCHOBHBIE ITapaMeTpbl YCTAHOBKH (PAKTOPOM, U
MOJTy4eHHE TPUHIUITHAIBLHO HOBBIX I1apaMeTpPOB O3Hava-
JIO U CO3JjaHue TOJIIPU30BAHHBIX MHUILICHEH HOBOTO THIIA!
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MO/I BO3AEHCTBHMEM CBEPXHM3KHX TEMIEpaTyp sjepHast
penaxcaiys NOIApPHU3ALUKA MHIICHEH NMPaKTHYECKH IpH-
OCTaHaBJIMBAJIACH, I03TOMY TaKOH THUIT MUIIEHEH IOy YT
Ha3BaHHE «3aMOPOKCHHBIC).

B skcnieprMeHTaNbHBIX YCTAHOBKAX TAKOTO THIIA CTa-
JIO BOBMOXKHBIM HE TOJIBKO IIOJIy4aTh IPEAEIbHYIO MOJIs-
pH3aLuIo siep ISt OOJIBIIMHCTBA HCIIONIB3yEMbIX BEIIECTB
3a CYeT HMU3KOM TEMIepaTypbl MOSIPHU3YEMOTO BEIECTBA
npu Bo3xaeiicTun CBY-00myueHns, HO U TIOMEIIATh MU-
IIeHb B c1a00e M MEHee OJHOPOJHOE MAarHWTHOE I0JIe
Ha JUTUTEIHHOE BPeMs BO BpEMsI KCIIO3UIIMK MHUIIICHU Ha
my4Ke. TO 00CTOSTEIHCTBO UMEET yKE IPUHITUITHATHHOE
3HA4YECHUE, TAK KaK IT03BOJISET MPOBOIUTH COBEPILCHHO
JPyTHe SKCIIEPUMEHTBI C MOJISIPU30BAHHBIMUA MUILCHIMHU
U ITyYKaMHU TPH YCIOBUH OXJIAKACHHS BEILIECTBA MUIICHH
Huwxke 0,05 K. Meron nonydeHust CBEpXHU3KUX TeMIIEpa-
TYp TOCPEJCTBOM PACTBOPEHHUS JKUJAKOTO Tenus-3 B Tre-
nuu-4 cra GpyHIaMEeHTOM ISl Pa3BUTHSI TAKMX HAIpaBJie-
HUMH, KaK CO3JaHNE KPYNHBIX ITOJSPU30BAHHBIX MHIICHEH
3aMOPOKEHHOTO THIIA ISl IPOBEICHHS SKCIIEPHUMEHTOB C
YaCcTUIIAMU BBICOKMX JHEpIui, MpOBEIEHHE HCCIIe0Ba-
HUH ¢ HECTAOMIBLHBIMH M30TONIaMU sifiep (poekT «CriuHy
B OUSIN), pa3paboTka HOBOTO THIA TEIUIOBBIX JAETEKTO-
POB 2JIEMEHTAPHBIX YaCTHII U T. 1.

(the drop) of nuclear polarization at these temperatures is
quite small, the polarization process is forced to occur con-
stantly, and these targets are named “dynamic”. The most
basic estimations on the relaxation time of the nuclear po-
larization for lower temperatures, which were made pos-
sible by using the new cooling method, gave completely
different, much higher values.

In 1974 the work to produce a polarized target with
the new method for ultralow temperatures was started in
Neganov’s sector. The developed setup [5] was used im-
mediately at the phasotron of LNP to study the polarization
effects in pp interactions in the range of 550-630 MeV [6].
Of course, the “polarized target” installation includes not
only cryogenics: there must be NMR apparatus, the mi-
crowave and temperature measurement systems, and the
conditions for chemical preparation of the polarizable ma-
terial. Nevertheless, cryogenics is the key factor influenc-
ing the basic parameters of the installation, so generating
radically new parameters meant the creation of a new type
of polarized targets — “frozen”; i.e., under the influence of
ultralow temperature the nuclear destruction (relaxation)
of target polarization was virtually suspended and this type
of target is called “frozen”.
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Such kind of experimantal setups made it possible not
only to obtain the uttermost polarization of nuclei for most
of the substances when exposed to microwave radiation,
but also to put the target in the weak and less homogeneous
magnetic field for a long time during exposure of the target
with a beam. This fact is of fundamental importance, since
there are opportunities to carry out completely different
experiments with polarized targets and beams, and this
quality is only possible when the target material is cooled
below 0.05 K. The method for obtaining ultralow tempera-
tures by dissolving liquid helium-3 in helium-4 became
the foundation for the development of such areas as the
creation of large frozen polarized targets for experiments
with high-energy particles; research with unstable isotopes
(SPIN project); the development of new types of thermal
detectors of elementary particles, etc.

To date, more than 10 frozen polarized targets have
been developed in the world (CERN, the United States,
Germany, Japan, and Russia). Four of them were produced
at JINR [7-11] and are being used successfully at the pres-
ent time with various accelerators (Gatchina, Protvino,
Prague, Mainz). The installation made for Mainz has been
recognized among the experts as the best in the world [12].




B JIABOPATOPUAX MHCTUTYTA

K HacrosmeMmy BpeMeHM B MHpE CO3[aHO Ooiee
10 TakuX yCTaHOBOK — TIONIIPU30BAaHHBIX MHUIICHEH 3a-
mopoxernnoro tuna (LIEPH, CIIIA, I'epmanus, SAnonus u
Poccust). Yetsipe u3 HuX 0bUH cozmansl B OIS [7-11]
1 TeTnephb yCHEITHO UCTIONb3YIOTCS Ha Pa3INYHBIX YCKOPHU-
temsix (Farumna, [IpotBuno, [Tpara, Maiini). YcranoBka,
co3manHas 1 MaiiHia, ObuTa IpU3HAaHA B CPEZe CIeHH-
annuCTOB Kak myumas B Mupe [12]. Crnenyer ckas3arh, 9TO
OCHOBHOH (PM3NIECKON TEeMAaTHKOM, KOTOPOH 3aHIMAETCs
B MaiiHIie komurabopanus A2 py MOMOIIU STOH MHIIICHH,
SBIISIETCS IPOBEpKa NpaBuiia cymm I'epacumoBa—/lpesia—
XepHra [13]. U coBepIieHHO €CTECTBEHHO, YTO, KOT/Ia B
BoHHCKOM yHHBEpCHTETE BO3HMKIA HEOOXOANMOCTH B
CO3/IaHMU KpHOCTaTa HOBOW NOJSPU30BAHHOM MUIIEHH,
HeMmenkue Koiern oopatmaiuce B OMSN. B mactosmiee
Bpemst mo koHTpakty (OUSU — boHHCKHIT YHUBEpCUTET)
COBMECTHO C HEMELIKNMH CHENNATNCTAMH CO3JaeTCsl «3a-
MOPO)KCHHAsD) TIOJISIPU30BAHHAS! MUIIEHD JJIs TPOBECHUS
SKCTIEPUMEHTOB Ha yckoputene ELSA.

Jy6Ha, 1966 r. H. C. boprcoB y KOMOMHUPOBaHHOI yCTaHOBKH,
BKJTIOYAIONIEH IMHAMUYECKYIO MTOJIIPU30BAaHHYIO MUIIICHb

npu 1 K n pedpmxeparop pacTBopeHHs, Ha KOTOPOM ObLTa
JlocTUrHyTa Temneparypa 5 MK

AT THE LABORATORIES OF JINR

EI

Taknm 00pa3zoM, TpaaWIMK HCIOJIB30BAHHS CBEPX-
HU3KUX TEMIIEPATYP B MOSIPU3ALNOHHBIX HCCIIETOBAHMIX
nmeroT B OUSAN mmy6okyro ocHOBY. K aToMy HEeoOxomm-
MO J100aBUTh M JIOCTHKEHUE TIPEEITbHO HU3KUX Pab0ounx
Temrmeparyp B paspadboranusix B OMSN monspr3oBaHHBIX
mutmreHsx [ 14]. C mpyroii CTOPOHBI, 3TH YCTAaHOBKH 32 MHO-
THE TOABI JOKA3aJI CBOIO YPE3BBIYAWHYIO HAJIEKHOCTD —
Jla’ke camasi TiepBasi MOJISIPU30BaHHAsI MHUIIEHB JI0 CHX IOP
ycnemHo ucrnonbdyercs B [INAD. B HacTosiee Bpems yxe
psn kommepaecknux pupm («Oxford Instrumentsy», JANIS,
«BlueFors») npemmararor madopaTopHble yCTaHOBKH IS
TIOJTy4EHHsI CBEPXHU3KNX TEMIIEPATyp C UCTIOIb30BaHUEM
METOJa pacTBOPEHUS He/*He, ¢ BronHe XOpOUIMMHU Na-
pameTpamMu. MOXKHO ¢ YBEpEHHOCTHIO KOHCTATHPOBATH,
YTO 3TOT METOJ[ CTallMOHAPHOTO MOJyYCHUS! CBEPXHU3-
KHX TeMIIepaTyp, ycrenrHo passuBaemMslii B JISITT OUSN,
fo0mITeH TIepBOH YCHETHON peann3aii KOTOPOTO TIPUX0-
mutes Ha 2016 T, 3aCTyKEHHO MOMYYHMI OYE€HBb IHPOKOE
MIPUMEHEHHE B SKCTIEPUMEHTAILHOH (DU3HKeE.

Dubna, 1966. N. S. Borisov near a compound setup, including
a 1 K dynamic polarized target and a dilution refrigerator
where a temperature of 5 mK was obtained
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It is necessary to say that the basic physics task which is
implemented in Mainz by the A2 collaboration with the
use of the frozen spin polarized target is the test of the
Gerasimov—Drell-Hearn sum rule [13]. And obviously,
when there was a necessity in the Bonn University to cre-
ate a new polarized target the colleagues apply to JINR.
Presently, the frozen spin polarized target is being creat-
ed in cooperation with German specialists (JINR — Bonn
University contract) for experiments at the accelerator
ELSA. I think that in this case the two sides complement
each other well.

Thus, the tradition of using ultralow temperatures in
polarization studies at JINR has a deep foundation. It is
necessary to add the achievement of the extremely low
operating temperatures for the polarized targets developed
at JINR [14]. On the other hand, these facilities show ex-
treme reliability for many years — even the first polarized
target is still used successfully at PNPIL.

Presently, a number of commercial companies
(Oxford Instruments, JANIS, BlueFors) offer the laborato-
ry facilities for production of ultralow temperatures using
3He/*He dissolution method with quite good parameters.
Thus, at present, we can say that this method of stationary
obtaining of ultralow temperatures, successfully devel-
oped at JINR DLNP, whose anniversary of the first suc-
cessful implementation is in 2016, has deservedly received
very wide application in experimental physics.
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The map of JINR’s frozen polarized target activities
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H. banawos, A. bapanos, P. I'aitnanoe, H. Kymoeckuii, P. Cemenos

PazBurue odsaunoit uunppacrpykrypsi OUAN

B Teyenme 2016 r. oOmaynas uWHQpacTpyKTypa
OUSIN [1] pazBuBasiach MO CIEAYIOUIMM OCHOBHBIM Ha-
TIPaBJICHUSIM:

1) yBenuyeHHe KOJIMYECTBA PECYPCOB, JOCTYIIHBIX €¢
TI0JTb30BATEIISIM;

2) yBenWYCHHE KOJIMYECTBA PElIaeMbIX Ha HEel 3a/1a4;

3) peammzamus cOopa M BU3yalH3allddl CTaTHCTHUKU
HCTIOB30BAaHMSI OOJTaYHBIX PECypcoB Ha 0asze mporpaMM-
Horo obecniederus (I10) Influx DB u Grafana.

OO0111ee KOJIMYECTBO PECYPCOB, IOCTYITHBIX MMOJIh30Ba-
tessim obnaka OV, ObUTO yBEIMYCHO Kak 3a CUCT J0-
0aBJIeHMs JIOTIOJHUTEBHBIX CEPBEPOB B KadecTBe pado-
YHUX Y3JI0B, TaK M 3a CYET WHTErpPalldy YacTH OOJaYHBIX
BBIYHMCIIMTENIBHBIX PECYPCOB OpraHN3alUi-apTHEPOB.

Jlist oObenuHEHMsT OONauHBIX PECypcoB OpraHu3a-
nuii-naptHepoB U3 crpas-yuactHul OMAN ¢ nensio pe-
LIEHUs] COBMECTHBIX 3ajad4, a TaKXKe VIS paclpeeICHuUs
ITUKOBBIX HAarpy30K 0 WHTETPHPOBAHHBIM pecypcaM Ko-
MaHmoi corpyaaukoB JIUT Opur pa3paboraH crenuanb-
HBIA fpaiiBep [2]. OH MO3BOMSAET OOBEAWHATH PECYPCHI

MAPTHEPCKUX OpraHM3aliid, pa3BepHYThIe Kak B oOnake
Ha 0a3e OpenNebula (1 B 3TOM cilygac BO3MOXKHO MO-
HUTOPHPOBATH B PEaJIbHOM BPEMEHH 3arpy3Ky BHEITHETO
o0raka), TaKk ¥ Ha IPYyTUX OOJNIAYHBIX IUIATPOpPMax, KOTO-
pele mommepkuBaioT «open cloud computing interface»
(OCCl-unTepoeiic), HO B 3TOM CiIy4ae AOCTYIHBIC IS
HCTIONIB30BaHNS BHEIITHUMH T0JIb30BATEISIMU PECYPCHI 3a-
JIAIOTCSl CTAaTUYECKUMU 3HadeHMsIMU. JpaiiBep mocTpoeH
Ha ruby-peanuzauun OCCl-unrepdeiica — rOCCI u
ucnonb3oBaun «extensible mark up language remote
procedure call» (XML-RPC) ¢yuxkuuit camoii miardop-
mbl OpenNebula. [IpuurHON OJHOBPEMEHHOIO IMpHMe-
HEHUS JIByX YKa3aHHBIX MHTEp(ENCOB SIBISETCS TO, YTO
OCCI no3BomsieT yBeIUYUTh NTOBTOPHOE HCIOIb30BAHUE
KOZIa JUTSl Pa3IMYHBIX HOMYJSPHBIX 00JTauHBIX TUIATHOpPM,
KOTOpBIE MO/IEP’KUBAIOT JITAaHHBIA HHTEepdelic (Harpumep,
Open Stack), Torna kak ¢pynakmn XML-RPC nmardopmsr
OpenNebula sBrsrorest cienuduaecknMu KOHKPETHO JUTS
JaHHOH TIaTOPMBI M HE MOTYT OBITH MCIIOIb30BAHBI JJIS
uHTerpanuu ¢ ApyruMu. B to ke Bpems OCCI ve mpemo-

N. Balashov, A. Baranov, R. Gainanov, N. Kutovskiy, R. Semenov

JINR Cloud Infrastructure Evolution

During this year the JINR cloud infrastructure [1] has
been developing in several directions:

1) increasing the amount of resources its users have
access to;

2) increasing the number of tasks it is used for;

3) re-implementing an aggregation and visualization
statistics on cloud resources utilization using InfluxDB
and Grafana software.

The amount of resources available for JINR cloud us-
ers grew up in 2016 due to 1) maintaining additional serv-
ers as cloud nodes and 2) integration of part of the comput-
ing resources of partner organizations’ clouds.

In order to join the cloud resources of partner orga-
nizations from JINR Member States to solve common
tasks as well as to distribute a peak load across them, a
cloud bursting driver [2] has been designed by the JINR
cloud team. It allows one to integrate the JINR cloud with
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the partner clouds, either OpenNebula-based one (and in
this case it is possible to enable real time external cloud
resources monitoring) or any other cloud platform which
supports Open Cloud Computing Interface (OCCI), but
in this case, statically defined values of external cloud re-
sources are only possible. The driver is based on the ruby
implementation of OCCI (rOCCI) and OpenNebula eX-
tensible Markup Language Remote Procedure Call (XML-
RPC) interface. The reason why both interfaces are used at
the same time is that OCCI allows one to reuse the code
better, since it is provided by other popular cloud plat-
forms like OpenStack, while OpenNebula XML-RPC is
OpenNebula-specific and cannot be used for integration
with other platforms. At the same time, OCCI does not
provide monitoring operations, while OpenNebula XML-
RPC does. It was decided to use rOCCI for management
operations and XML-RPC for monitoring.
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cTaBnseT (pyHKIIMM MOHHUTOPHWHTA, B omimane oT XML-
RPC maropmsr OpenNebula.

C obnakom OUSIU uHTEerpmpoBaHbl ObNaka ciemy-
IOIIMX TAPTHEPCKUX OPTaHW3alUi M3 CTpPaH-yYaCTHHUI]
Wucturyra: MHCcTHTYTa Qu3nkn HammonanmpHOH akaze-
Muu Hayk AsepOaiimkana (baky); MHCTHTYTa TeopeTu-
yeckoi ¢u3uku um. H.H.bBoroaro6osa HanwmonanbHo#
akazemMuu HayK Ykpanusl (Kne); Poccuiickoro skoHOME-
yeckoro yauBepcuteta uM. [. B. Tlnexanosa (Mocksa).

Kpome Toro, obmako OUSN muaTETrpHpoBaHo B dene-
paTHBHOE O00JAaKO EBPONEUCKOH Tpua-uH(PACTPYKTYphI
(ET'N), Tem cambIM Jienasi BO3MOXKHBIM B3aMMHOE HCIIOJTb-
30BaHHE 00JIAYHBIX pecypcoB Hamrero Muacturyra u ET'U.

Ha MoMeHT HammcaHHs CTaTbd OOIIEEe KOIMYECTBO
A1ep LEHTPaIbHOIO IPOLECCOPHOTO YCTPOHCTBAa B 00-
nake OMSIU, noctymHoe ero mosib3oBaTemsM, paBHo 330
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(82015 1. onO cocrasmso 200) u obuwit o6sem O3V pa-
BeH 840 I'b (B 2015 1. 651510 400).

Cnexrp pemaeMbIX 3ajiad Ha OOJAYHBIX pecypcax
OUSIN takke yBenuuuics B 2016 1. J{s 3Toro Ha TaHHOM
nH(]pacTpyKType ObIIIN YCTaHOBIICHBI CJIETYOIIHE KOMIIO-
HEHTBI:

e nonuron PanDA (mns passutust [10 PanDA u ero
UCTOJIB30BaHMs JJI PpEIICHUs 3ajad SKCIEpPUMEHTOB
ATLAS n COMPASS);

* TOJIUTOH Ha 0a3e MPOMEXKYTOUHOTO MPOTPAMMHOTO
obecnieuenus (I111I0) DIRAC (ucnonp3yercs amst paspa-
OOTKM CPEeICTB MOHUTOPUHTA PACIIPEICICHHON BBIYHCIIHU-
TEJIBHOIN HHpacTpyKTypsl akcniepumenta BES-III, a tak-
K€ KaK OJIMH U3 €€ BBIYNCIUTEIBHBIX PECYPCOB);

* HabOp KOHTEHHEPOB AJIS MOJIB30BaTENCH — ydyacT-
HHUKOB 3KcriepuMenTa NOVA;

Teorpaduyeckoe pacmonoxeHue
00auHBIX HHYPACTPYKTYP
OpraHu3anuii U3 CTpaH-y4acTHHIL
OUSIU, npenocTaBIsIOmuX
4acTh CBOUX PECYPCOB JIJISk
uHTerpanmu ¢ obmakom OUSN: |

PRUE cloud:
Platform: OpenNebula
CPU cores: 48
RAM: 128 GB
Storage: 14 TB

IP — UnctutyT sk HAH
Azepbaitmkana; BITP —
HucTutyT TeopeTueckon
¢uzuku num. H. H. Boromo6oBa
HAH Vxpaunsr; PRUE —
Poccuiickuii 5xoHOMUYECKUI
yuusepcutet uM. [. B. [Tnexanosa

JINR cloud:
Platform: OpenNebula
CPU cores: 300
RAM: 800 GB
Storage: 16 TB

| Astana
i Ky o ]
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Bauek ST

Geographical locations of the
partner cloud infrastructures

from JINR Member States |
which provide part of their
computational resources being
integrated into the JINR cloud

Storage: 8 TB
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BITP cloud: ™ < Platform: OpenNebula
Platform: OpenStack Foamm CPU cores: 24
CPU cores: 32 a7 RAM: 256 GB
RAM: 32 GB i, | :
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The clouds of the following partner organizations
from JINR Member States are integrated with the JINR
cloud: the Institute of Physics (IP) of Azerbaijan National
Academy of Sciences (Baku); the Bogolyubov Institute
for Theoretical Physics (BITP) of the National Academy
of Sciences of Ukraine (Kiev); the Plekhanov Russian
University of Economics (PRUE) (Moscow).

Apart from that, the JINR cloud is integrated into EGI
Federative Cloud thus enabling a possibility to use a part
of JINR computing resources by EGI FedCloud Virtual
Organizations.

At the moment of writing the article, the total number
of the CPU cores available for users in the JINR cloud
is 330 (200 in 2015) and the total amount of RAM is
840 GB (400 GB in 2015).
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A spectrum of the tasks solved with the JINR cloud is
also increasing and the following additional components
are running now on its resources:

* PanDA testbed was deployed for PanDA software
validation and extensions development for ATLAS and
COMPASS experiments;

* DIRAC-based testbed (it is used for monitoring
tools development for BESIII experiment distributed com-
puting infrastructure as well as its computing facility);

* aset of VMs of NOvVA experiment users for analysis
and software development;

* NICA testbed for grid middleware evaluation for
NICA computing model development;

* EOS testbed for research on heterogencous cyber-
infrastructures, computing federation prototype creation




B JIABOPATOPUAX MHCTUTYTA

* MONHTOH A m3y4deHus u omeHku [II1O amsa mo-
CTPOEHMS BBIYUCIUTENBEHON HMH(PACTPYKTYpHI HKCIEPH-
MeHTOB Ha yckopurene NICA;

* MOJHUTOH Ha 6a3ze CHCTeMBI XpaHeHHs JaHHBIX EOS
JUISl BBITIOJIHEHUS 00s13aTENCTB B PAMKaX ydJacTHsl B IIPO-
€KTe I10 CCIIEJOBAaHHIO TeTEPOTCHHBIX KHOEpUHPPACTPYK-
Typ, pa3pabOTKH ¥ CO3/aHMsI MPOTOTHIIA KOMITBIOTEPHON
(enepannu Ha OCHOBE BBICOKOCKOPOCTHBIX BBIYHCIICHUH,
OOJTaYHBIX BBIYHUCICHUH U CYTIEPKOMIBIOTEPOB /IS XpaHe-
HUS, 00pabOTKM M aHAIHM3a OONBITNX TaHHBIX;

* cepsep Spark s MaIIMHHOTO 00yYSHHS M aHAITN3a
OONBIIX TaHHBIX.

Kaxk 6bU10 YHIOMSIHYTO BBIIIIE, B KAYE€CTBE TPETHETO Ha-
TIpaBJICHUS pa3BUTH 00IadHOM MHpacTpykTypsr OUSAN
B 2016 1. BRICTYIIaeT peanm3anus coopa W BU3yaTH3aluN
CTAaTHCTHKM HCIONB30BaHMUS OOJMa4YHBIX pecypcos. Panee
JaHHBIN (YHKIMOHAT OBIT peann3oBaH COTPYIHHKAMH
JINT xak MOTMONHUTENBHBIN ITyHKT MEHIO Tpaduuecko-
ro BeO-uHTepdeiica mmardopmsel OpenNebula, xoTopsrit
Ha3pIBaeTcsl «Sunstoney». HemocTtaTkoMm Takoi peanmsa-
U ObUTa HEOOXOIMMOCTH TPOBEPKH COBMECTHMOCTH
JTAHHOTO MOZynsi cOOpa CTaTUCTUKU M €€ BU3yalu3aluu
¢ HOBBIMH BepcusiMu Tutatdopmer OpenNebula u ee Be6-
nHTepdeiica, Tak KaK MOCIEAHUH MOT M3MEHHUTHCS, U B
9TOM CiTydae BO3HHMKaJa HEOOXOAMMOCTh aJlaNTalluy Koja

AT THE LABORATORIES OF JINR

MOJYIIS IO/ HOBEIHM BeO-nHTepdeiic. UToObI n30exaTh mo-
JOOHBIX JIOTOJHHUTEIBHBIX YCHINI Hepen OOHOBICHHEM
[1O o6magHO# TIaTOpMBI, a TaKXKe C IENBI0 COXPAaHSHUS
COOMpaeMBIX METPHK O TMOTPEOIsIeMBIX pecypcax B Oasze
JAaHHBIX JUI1 UX IOCIeyIomell BU3yalu3alii U aHaIu3a
Ha TpeMeT MX W3MEHEHHH B TEUCHHE 3a/1aBaeMOoro Mpo-
MEXXyTKa BPEMEHH OBLITO PEIIeHO peann3oBaTh cOOp M BH-
3yaM3aluio CTATHCTUYECKUX JAHHBIX 00 UCIIONB30BaHUH
pecypcoB obmaka OMSM ¢ moMomIpio TaKUX MHCTPYMEH-
TOB, Kak Influx DB n Grafana.

Wnudopmanus o noctyne K pecypcam odmaka OV n
paboTe B HEM JOCTyIHA Ha BeO-TIopTane ¢ agpecom http://
miccom.jinr.ru, rme HeoOxoanMo BHIOpaTh «OOMauHBIN
CEPBHCY.

CnHcok JuTepaTypbl

1. bapanos A.B., banrawos H.A., Kymoscxuii H.A.,
Cemenos P. H. // ITucema 8 DUASL. 2016. T. 13, Ne 5. C. 672-675.

2. Bapanos A.B. u np. // KomnbroTepHbIe HCCIEI0BaHUS U
mozenupoBanue. 2016. T.8, Ne3. C.583-590.

and development based on high-performance computing,
cloud computing and supercomputing for Big Data stor-
age, processing and analysis;

* a standalone Spark instance for Machine Learning
and Big Data analysis.

As mentioned above, the third direction of the JINR
cloud development was a re-implementation of aggrega-
tion and visualization statistics on the resources utiliza-
tion. Initially it was performed by the JINR cloud team
as an additional item in a menu of OpenNebula graphical
web interface, which is called Sunstone. However, a draw-
back of such implementation was a necessity to check a
compatibility of that aggregation and visualization add-on
against each new release of OpenNebula because its web
interface might be changed. There was a need to adopt the
code of visualization module for the new Sunstone in case
of its incompatibility. So, in order to avoid such an extra
step before software update on the JINR cloud as well
as to store a collecting metrics in a database for further
analysis against their changes over time and to obtain the
dynamics for the selected period, it was decided to imple-
ment aggregation and visualization statistics on the JINR
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cloud resources utilization using such tools as InfluxDB
and Grafana software.

Information on how to access the JINR cloud and to
use its resources is available on the web portal at http://
miccom.jinr.ru where the user must select “Cloud service”.
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CECCUA YYEHOI'O COBETA ONAN

22-23 ceHTA6Ops cocToAnack 120-s ceccust YyeHoro
coBeta OUAU noa npeacedatenbCTBOM OUpeKTopa
UHctutyTa B.A.MaTtBeeBa u npodeccopa UHcTuTyTa
anepHon dusukn um. . HeBoaHu4aHckoro u LleHTpa
oHkonoruu M. Banurypckoro (Kpakos, MonbLua).

B.A.MatBeeB caenan nogpo6HbIv 4oKNaa, B KOTOPOM
3aTPOHYThI TaKMe BOMPOChI, Kak peLueHns ceccum Komuteta
nonHOMouYHbIX npeactasutenen OUAN (anpenb 2016 r.),
BbINONHEHNE pekoMeHgauun 119-n ceccum Y4deHoro co-
BeTa (dpeBpanb 2016 r.), cTaTyc NPUOPUTETHLIX MPOEKTOB
OUNAN, nocnegHve pesynbTaTbl Hay4YHOW OEATEeNbHOCTH,
MeXayHapoaHoe COTPYAHUYECTBO, a Takke HeKOTopble Op-
raHM3aLMOHHbIE BOMPOCHI.

MmaBHbIN yyeHbIi cekpeTapb OUAN H.A.PycakoBuy
npenctaBun MHAOPMALMK O MOATOTOBKE OKOHYaTenb-
Horo npoekta CemunetHero nnaHa pas3sutna OUNAN Ha
20172023 rr. Y4yeHbI COBET TakkKe 3acnylwlan goknagbl
auvpektopa JI®B3 B. 1. Kekenuase «O xoge paboT no npo-
ekty NICA» n gupektopa JIAP C. H. AmuTpuresa «Ctatyc u
nepcnexkTvBbl pabprKkn CBEPXTSHKENbIX ANIEMEHTOBY.

C poknagamu o peKkoMeHAauusiX MporpammHO-KOH-
CynbTaTMBHbLIX KOMUTETOB BbICTYnMnu:  A.T1.Yennakos
(MKK no dwusuke yactuu), ®.Mukmans (MKK no saepHon
dumsuke), O.B. Benos (MKK no ¢manke KoHAEHCUPOBAHHbIX
cpeq).

Y4eHbln COBET 3acnyllan HayudHble [oknagpl
«lMocnegHue pesynbraThl, MOMYyYEHHbIE B 3IKCMEPUMEH-
Te ALICE, n nnaHbl mogepHusauumn peTtektopay, npeg-
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cTaBneHHbIn npodeccopom . IxybennuHo, n «AgepHas
NNaHETONOIMS: KOCMUYECKME SKCMEPUMEHTbI U pesyrib-
TaTbl UCCNEfOBaHWY, MNPEeACTaBreHHbIn NPodeccopom
W.T.MuTtpodaHoBbIM, a Takke ny4llne HayyYHble foknagpl
MOIoAbIX YYeHbIX, pekoMmeHaoBaHHble [KK.

B.A.MatBeeB npencrtaBun npeanioxeHne Oupek-
UMM O npucBoeHun 3BaHust «lMoveTHbin goktop OUMAN».
Coctosanock BpyyeHue npemun um. B.M.TToHTekopso, a
Takke Aunnomos naypeatam npemun ONAU 3a 2015 .

OGLKe NornoXeHust Pe3onoLMn. YUeHblli COBET Mo-
3gpasun gupekunio OUAW ¢ nognmucaHmem CornalieHus
¢ lNpasutenbctBom Poccunckon depepaumm o Leneson
nogaepxke Poccuiickon ®epepaumen ctpoutensctsa u
akcnnyartauum komnnekca NICA kak mexayHapogHoro me-
ranpoekTa, peanu3yemoro Ha Tepputopun Poccuun.

Y4yeHblin coBeT no3gpasun VHCTUTYT ¢ MexayHapoa-
HbIM MPU3HAHWEM OTKPbITUS HOBbIX CBEPXTSPKENbIX arie-
MEHTOB, KOTOPblE MPEeanoXeHo Ha3BaTb «MOCKOBUA» W
«OraHEeCOHY.

Y4yeHbin coBeT no3gpaBun  akagemuka  PAH
B.A.MaTBeeBa Cc M3bpaHMEM Ha AOMKHOCTb AMpPeKTopa
OObeAVMHEHHOTO MHCTUTYTa SIAEPHbIX WUCCNedoBaHui Ha
HOBbIN NATUNETHUA CPOK N noxenan emy 6onbLunx ycne-
XOB B PYKOBOACTBE MEXAYHAPOAHbIM Hay4HbIM LIEHTPOM
n paspaboTke apHEKTUBHON CTpaTerMm ero yCTom4nmBoro
pa3BUTUSI B AONTOCPOYHONM NepcrekTuee.

PekomeHpgauuu no npoekty CemuneTHero nmaHa
pas3Butus OUAN Ha 2017-2023 rr. YYeHbIi COBET NPUHAN

The 120th session of the JINR Scientific Council
took place on 22-23 September. It was chaired by JINR
Director V.Matveev and Professor M. Waligérski of the
H.Niewodniczanski Institute of Nuclear Physics and
Oncology Centre (Krakéw, Poland).

V. Matveev presented a comprehensive report cover-
ing such issues as the decisions of the latest session of
the JINR Committee of Plenipotentiaries (April 2016),
implementation of the recommendations of the 119th ses-
sion of the Scientific Council (February 2016), the status of
the JINR priority projects, recent results of JINR research
activities, international cooperation, and some organiza-
tional issues.

JINR Chief Scientific Secretary N.Russakovich pre-
sented information about the preparation of the final Draft
of the Seven-Year Plan for the Development of JINR for
2017-2023. The Scientific Council also heard reports:
“Progress of the NICA project” presented by VBLHEP
Director V.Kekelidze and “Status of the Factory of
Superheavy Elements and its future prospects” presented
by FLNR Director S. Dmitriev.

The recommendations of the Programme Advisory
Committees were reported by A.Cheplakov (PAC for
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Particle Physics), F.Piquemal (PAC for Nuclear Physics),
and O.Belov (PAC for Condensed Matter Physics).

The Scientific Council heard two invited scientific re-
ports: “Latest results of the ALICE experiment and detector
upgrade plans” presented by Professor P.Giubellino and
“Nuclear planetology: Space experiments and recent re-
sults” presented by Professor |. Mitrofanov. The Scientific
Council also heard the best reports by young scientists as
recommended by the PACs.

V.Matveev presented the Directorate’s proposal for
the award of the title “Honorary Doctor of JINR”. The award
of the B.Pontecorvo Prize took place at the session, and
diplomas to the winners of JINR prizes for the year 2015
were presented.

General Considerations of the Resolution. The
Scientific Council congratulated the JINR Directorate for
having signed the Agreement with the Government of the
Russian Federation concerning a dedicated support of the
Russian Federation for the construction and exploitation of
the NICA complex as an international megaproject to be
realized in the territory of Russia.

The Scientific Council congratulated the Institute for
its international recognition in the discovery of new super-
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CECCUA YYEHOIO COBETA ONAN

K CBEAEHMIO OKOHYaTemMbHbIN NpoekT CemMuneTHero nnaHa
pa3sutnsa ONAN Ha 2017-2023 rr., npeacTaBneHHbIN rnaB-
HbIM yyYeHbIM cekpeTapem WHctutyta H.A.PycakoBuyem.
YueHbI COBET OTMETWS, YTO MraH xopoLlo cbanaHcupo-
BaH W YETKO OTPaXKaeT YHMKanbHOCTb VIHCTUTYTa Kak MHO-
ronpogunbLHOTO Hay4YHO-MCCNeaoBaTeNnbLCKOro LEeHTpa, U
ofo6pun npeanpuHMMaeMble YCUUS, HanpasrneHHble Ha
WHTErpaumio HOBbIX W MOAEPHU3UPOBAHHBIX CYLLECTBY-
towmx ycrtaHoBok (NICA, cdabpuka CTO, «bankan-rBy,
VBP-2) B eBponenckylo U MUPOBYK WHAPACTPYKTYpY.
YueHbIn coBeT pekoMmeHpgoBan PUHAHCOBOMY KOMUTETY U
KomuTteTy nonHomouHbix npeactasutenen OUAU yTteep-
OWTb NpeACcTaBeHHbIN MnaH C Y4eTOM ero exerogHoro 06-
HOBIEHWUS B 3aBUCUMOCTM OT pearnbHON CUTyaLuu.

Y4YeHbIn COBET NOAYEPKHYI, YTO NpuBreyYeHne n oby-
YeHne MOonoAbIX KaapoB, O0COBeHHO AN JKcniyaTaumu
dabpukn CTI n komnnekca NICA, saBnsieTcs Ype3BblivaniHO
BaXHbIM, U pekomeHaoBan aupekumn OUNAN npuHsaTb Bce
HeobXxoAuMble Mepbl B 3TOM HanpaBneHun.

PekomeHngaumm no npoekty NICA. NpuHAB K cBege-
HuUo pgoknag gupektopa JIOB3 B.[. Kekenvase «O xope
pabot no npoekty NICA», Y4eHblli cOBET C yOOBMETBO-
peEHNEM OTMETUI AMHAMUYHbIE N BCECTOPOHHME YCUIUS,
npegnpuHumaemMble no narmaHckomy npoekty ONAN.

Bbicoko oLleHVB nporpecc B pas3BUTMM YCKOPUTEb-
Horo komnnekca HyknoTpoH—NICA, B Tom uyucne BBog B
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3KCnnyataumio HOBOTO (hOPUHXEKTOpa JIMHENHOro YCKO-
putens J1Y-20, pa®oTbl MO MOHTaXy M TECTUPOBAHUIO K-
HelHoro yckopuTens HILac, ncnbitaHns HOBOro MCTOYHUKA
NonsipU30BaHHbIX YacTuLl, YYeHbI COBET B TO e BPeEMS
BbIpa3nn 03ab04eHHOCTb B CBA3W C 3aepXKKOW B Npouns-
BOACTBE CBEPXMPOBOASALLMX MArHATOB M PEKOMeHOOoBarn
aKTMBM3NpoBaTb PaboThbl MO ee YCTPAHEHMHO.

YueHbln coBeT OTMeTWN ycunus  kornnabopaumm
BM@N no TecTnpoBaHuio 1 BBOAY B 9KCMyaTaLmio HOBbIX
[ETEKTOPHbIX MOACUCTEM, B YaCTHOCTU TPEKOBbIX AETeK-
TOPOB, CO3[aHHbIX No TexHornornn GEM, a Takke npuset-
CTBOBan nognucaHve memopaHgyma ob yyactum rpynnbl
CBM STS B co3gaHuu YeTblpex LWMpoKoanepTypHbIX KpeMm-
HWEBbIX CTaHUMI ansa aetektopa BM@N.

Y4yeHbIi COBET MPUBETCTBOBAN noanucaHue Komnna-
6opaumenr MPD cornawenus ¢ npeactasutensammu KHP o
BO3MOXXHOCTN pa3meLleHns B 3TON CTpaHe 3akasa Ha 13-
roTOBMEeHNe Moayrnen 3MNeKTPOMarHMTHOro KanopuMmeTpa.
Y4YeHbIl COBET OLIEHWN X0 BbINOMHEHUS KOHTPAKTOB MO
CO3[aHNI0 CBEPXMPOBOASALLErO MarHuTa yctaHoBku MPD, a
Takke NosapasBun PyKkoBOACTBO kKornnabopauuu ¢ obecne-
YeHMeM ycrnewlHoro xoaa paboT Mo 3TOMy BaXHeWLleMy
0OBbEKTY.

PekomeHpgauuu no dabpuke CTI. Mo goknagy am-
pektopa JIAP C.H.OmuTtprneBa «CtaTyc u nepcrnekTuBbl
habpukun ceepxTskenbix anemeHToB (CTI)» Y4yeHbin co-

heavy elements through the proposed naming of the ele-
ments moscovium and oganesson.

The Scientific Council congratulated Professor V. Mat-
veev on his re-election as Director of the Joint Institute
for Nuclear Research for another term of five years and
wished him much success in leading this international cen-
tre and developing an efficient strategy for its sustainable
development in the long-term future.

Recommendations on the Draft Seven-Year Plan
for the Development of JINR (2017-2023). The Scientific
Council took note of the final Draft of the Seven-Year Plan
for the Development of JINR for 2017—-2023 presented by
Chief Scientific Secretary N.Russakovich. Noting that the
plan is well balanced and clearly reflects the uniqueness
of JINR as a multidisciplinary research centre, Scientific
Council appreciated the efforts towards integration of
JINR’s new and updated facilities (NICA, SHE Factory,
Baikal-GVD, IBR-2) into the European and worldwide re-
search infrastructures. The Scientific Council recommend-
ed that the JINR Finance Committee and Committee of
Plenipotentiaries approve the presented seven-year plan,
with an understanding that it will be updated on a year-by-
year basis with the actual situation taken into account.

The Scientific Council emphasized that attracting and
educating young personnel, especially for running the SHE
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Factory and the NICA complex, is extremely important and
encouraged the JINR Directorate to take all appropriate
measures in this direction.

Recommendations on the NICA Project. Taking
note of the report “Progress of the NICA project” presented
by VBLHEP Director V.Kekelidze, the Scientific Council
was pleased with the dynamic and comprehensive efforts
being taken on this flagship project of JINR.

The Scientific Council appreciated the progress in de-
veloping the Nuclotron—NICA accelerator complex, includ-
ing the commissioning of the new fore-injector of the LU-20
linear accelerator, the installation and testing of the linear
accelerator HILac, and the testing of the new polarized
source. At the same time, the Scientific Council expressed
concern about the delay in manufacturing the supercon-
ducting magnets and recommended intensified work to
eliminate it.

The Scientific Council recognized the efforts of the
BM@N collaboration towards testing and commissioning
new detector subsystems, in particular, GEM-based track-
ing detectors for the development of a state-of-the-art ap-
paratus, and welcomed the signing of the Memorandum of
Understanding on the participation of the CBM STS group
in construction of four wide-aperture silicon stations for the
BM@N detector.
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BET 0000pUI BbICOKME TEMMbI CTPOUTENBLCTBA IKCNEPUMEH-
TaneHoro kopnyca ¢abpukm U Ha4yano MOHTaXHbIX paboT
no umknoTpoHy [L-280 B COOTBETCTBMU C NPEANOXEHHBIM
auvpekuunen JIAP nnaHom-rpadvkoM MOHTaxa u 3anycka
LUMKIOTPOHA. YYeHbI COBET nogaepan nporpamMmmy nep-
BbIX 9KCMEpMMEHTOB Ha dabpuke CTI, nnaHMpyembix Ha
2018-2019 rr.

Y4yeHbIi coBeT pekomeHaoBan aupekumm OUAUN n
JIAP yoenutb ocoboe BHMMaHue CBOEBPEMEHHOMY 3a-
BepLUeHMIO co3aanust pabpukn CTS, MOHTaxy u BBOAOY B
akcnnyatauuio yckoputena OU-280 n dusmnyeckmx ycra-
HOBOK (ra3oHarnofIHEHHOrO cenapartopa 1 npecenaparopa
ONs XMMWYECKUX MCCNeaoBaHUin) Ans NPOBEAEHMS NePBbIX
3KCMEepMMEHTOB Ha habpuke.

PekomeHpgauuu B cBsA3u ¢ pabortonm MKK. YueHbin
COBET noaaepxan pekomeHdauuu, BblpaboTaHHble Ha
Ceccusix MNpOrpaMMHO-KOHCYNbTAaTUBHBIX KOMUTETOB B
nioHe—umtone 2016 r., n npeanoxun pupekumn OUAU
y4ecTb 3TW pekomeHaaumm npu nogrotoske pobnemHo-
TemMaTU4ecKoro nnaHa Hay4yHo-uccrnenoBaTenbckux paboT
1 mexayHapogHoro cotpyaHmdectsa OUAN Ha 2017 1.

Mo pusuke yacmuy. Y4eHbin coeT BMecTe ¢ INMKK no
hm3nke YacTul, Bbipasun yooBNETBOPEHWE NOANMCAHUEM
yka3aHHoro Bbiwe Cornaiwenus mexay NpaButenscTBom
Poccuiickon ®epepauumn n OUNAN o uenesom Bknage
Poccuiickonn ®epepaumm B Meranpoekt NICA, a Takke
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Mpotokona wmexay MwuHuctepcTtBoM o6pasoBaHus U
Haykn PP, MuHucTepcTBoM 06pasoBaHUsA U TEXHOMOMMIA
KHP, Kutanckon akagemuen Hayk n OUNAN o nepcnektu-
Bax coTpyaHudecTBa B pamkax meranpoekta NICA (cBepx-
NpoBOASILLUME CUCTEMbI, ANEKTPOMAarHUTHLIM Kanopumerp,
BPEMSANPONETHbIE CUCTEMbI Y TEOPETUYECKNE NCCIefoBa-
HUS). DTO BaxHble LIarn, KOTopble YCUMST MexayHapoa-
Hbin ctatyc npoekta NICA 1 obecneyart fONONHUTENbHbIE
rapaHTUy ero CBOEBPEMEHHOrO BbinonHeHnst B 2020 r.

YueHnblln coBeT ofobpun ycnexu B peanusauun npo-
ekta «HyknoTpoH—NICA» 1 npeanpuHATbIE YCUIMSA NO MO-
AEPHM3aLIMM KITHOYEBBIX NOACUCTEM, BKIHOYAsi 3HEProcHab-
XXEHWe, KPMOTEHNKY M CUCTEMY BOOOOXMaXOEHUH, a Takke
NPVBETCTBOBAI YCMNELUHbIA 3anyCck KPUOrEHHOro KOMMIIeK-
ca NICA — camoro kpynHoro B Poccumn OXmwkuTens renuvs
¢ npomuseoanTenbHocTbio Ao 1100 nMTpoB B Yac. Y4YeHbln
COBET OTMETUI, YTO CO34aHMe NPON3BOACTBEHHOIO yyacT-
Ka ONs1 U3rOTOBMEHNSI U TECTUPOBAHMUS CBEPXMPOBOASLLMX
MarHuToB yckopuTernbHoro komnnekca NICA 6nmsko k 3a-
BEPLLEHMIO.

Y4eHbIl COBET BbLICOKO OLEHUIT BaXXHOCTb 3KCMepu-
MeHTanbHOW NporpaMMbl C MCMNOSIb30BAHNEM MYYKOB Hy-
KNOTPOHa, B YaCTHOCTW, TEXHUYECKMX CEaHCOB, MpeaHa-
3HaYeHHbIX AN OTNaAKkv 1 BBOAA B 3KCMyaTaLuio OCHOB-
HbIX nogcucTeM yctaHoskun BM@N.

The Scientific Council also welcomed the signing of
the agreement between the MPD collaboration and par-
ticipants from China for placing an order to manufacture
the electromagnetic calorimeter modules. The Scientific
Council appreciated the implementation of contracts for
manufacturing the MPD superconducting magnet and
congratulated the collaboration management on ensuring
good progress of work on this very important element.

Recommendations on the SHE Factory. Concerning
the report “Status of the Factory of Superheavy Elements
(SHE) and its future prospects” presented by FLNR Director
S.Dmitriev, the Scientific Council appreciated the high
pace of construction of the Factory’s experimental build-
ing and the beginning of installation work for the DC-280
cyclotron in accordance with the schedule for the installa-
tion and commissioning of the cyclotron proposed by the
FLNR Directorate. The Scientific Council supported the
proposed programme of first experiments planned at the
SHE Factory in 2018-2019.

The Scientific Council recommended that the JINR
and FLNR Directorates give special attention to the timely
completion of the construction of the SHE Factory, and
to the installation and commissioning of the DC-280 ac-
celerator and of instrumentation (gas-filled separator and
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pre-separator for chemical studies), which will allow first
experiments at the Factory to begin.

Recommendations in Connection with the PACs.
The Scientific Council supported the recommendations
made by the PACs at their meetings in June—July and pro-
posed that the JINR Directorate take these recommenda-
tions into account in preparing the JINR Topical Plan of
Research and International Cooperation for 2017.

Particle Physics Issues. The Scientific Council
shared the satisfaction of the PAC for Particle Physics with
the above-mentioned Agreement between the Russian
Government and JINR concerning dedicated support from
Russia to the NICA megaproject and with the Protocol
among the Russian Ministry of Education and Science, the
Chinese Ministry of Science and Technology, the Chinese
Academy of Sciences, and JINR on prospects of coopera-
tion within the framework of the NICA megaproject (super-
conducting systems, ECAL and TOF systems, and theory).
These are important steps that will enhance the interna-
tional status of the NICA project and further guarantee its
timely completion in 2020.

The Scientific Council endorsed the progress towards
realization of the Nuclotron—NICA project and the efforts
taken towards modernization of the key infrastructure sub-
systems such as power supply, cryogenics, and water cool-
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YyeHbiin coBeT BMmecTe ¢ [MKK BHOBb nogyepkHyn He-
06X04MMOCTb MPUBIIEYEHNST MOSIOABIX COTPYAHUKOB U HO-
BbIX CTOPOHHUX rpynn Ans peanusauun npoekta MPD.

YyeHbIll COBET nmopaepxan pekomeHgauun o6 ogo-
OpeHUN HOBbIX NMPOEKTOB WM MNPOOOMMKEHUU TEKyLMX Ha-
YYHbIX paboT Mo umanke YacTuL, BO BPEMEHHbIX pamMKax,
npennoxeHHbIx B matepuanax MNKK.

Mo sidepHoli ¢pusuke. YYeHbli COBET OTMETUN BaX-
HOCTb paboT no passutuio yctaHoBkn MIPEH un akcnepu-
MEHTOB, BbIMNOMHEHHbLIX Ha HEeW. YYeHbll COBET BbICOKO
oueHun JocTuwkeHus yveHblx JIH® B nccnegosaHum dyH-
OaMeHTanbHON CMMMETPUN C NOMSIPU3OBAHHBLIMU XOMNOA-
HbIMW HENTpoHaMu U (PyHAaMeHTarnbHbIX CBOWCTB Hen-
TPOHA C MCMONb30BaHUEM YNLTPAXONOAHbLIX HEWTPOHOB,
a TaKkKke Nno U3MepeHusiM, CBSI3aHHbIM C SAEPHbIMU OaH-
HbIMW. Y4YeHbIi COBET nogaepan OTKpbITUE HOBOW TeMbl
«WccnepoBaHusi B3aumoaencTBust HEWTPOHOB C SiApPaMu 1
CBOWCTB HEWTPOHa» A58 NPOAOIHKEHUSA HayYHbIX uccrneno-
BaHW NO A4epHOM (DU3MKE C MCMOMb30BaAHWEM HENTPOH-
Hbix ycTaHoBok JIH® (MPEH, NBP-2, 3I-5), a Takke oT-
MeTun, 4To anpekunn JIH® cnegyeT CKOHUEHTPUPOBaTLCS
Ha goBegeHun yctaHoBkm MPEH 0o npoekTHbIX napame-
TPOB My4YKOB, C TEM YTOObI OCYLLUECTBUTL MpeAraraemyto
nuccrnenoBaTenbCcKylo nporpammy nabopartopum B nepuop,
2017-2019 rr.

C ynoBneTBOpeHneM OTMETUB noryyeHHble B JIAP Ha-
Y4Hble pe3ynbTaTbl N0 CUHTE3Y HOBbIX ANIEMEHTOB U U3y4e-
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HUKO peakuuii ¢ nydkammn cTaburbHbIX U paavoakTUBHBLIX
HYKNMOoB, YYeHbIi COBET Noaaeparn OTKPbITUEe HOBOW
Tembl «CMHTE3 M CBOWCTBA CBEPXTSKEMbIX 3MEMEHTOB,
CTPYKTYpa s4ep Ha rpaHvuax HYKIOHHOW CTabunbHOCTU»
Ha criefylliye nATb NET C OCHOBHLIMU HanpaBleHUs MU
UCCNEeNOBaHNIA: CUHTE3 HOBbIX CBEPXTSIKENbIX 3MIEMEHTOB;
a-, -, y-CNEeKTPOCKONNS TAXKENbIX N CBEPXTSHKENbIX HYKMKW-
[0B 1 U3yYeHMe NX XMMUYECKNX CBONCTB; U3yYeHue peak-
UM C NyvKkamy CTabunbHbIX Y paguoakTUBHBIX HYKNWMAOB,
Np1BOASLLMX kK 06pa3oBaHMIo B pa3nuyHbIX KaHanax peak-
LM NErKMX 1 TAXENbIX 9K30TUYECKMX SAep; UccrnenoBaHne
CTPYKTYpbl 3K30TUYECKMX saep BONM3W W 3a rpaHuLen Hy-
KINOHHOW CTabuneHoOCTU.

Y4eHbI COBET OTMETUI BbICOKWIA YPOBEHb pe3yrnbra-
TOB, nony4YeHHbIX B JIAP, no coBepLueHCTBOBaHMIO YCKO-
PUTENBHON TEXHUKN U IKCMEPUMEHTalbHbIX YCTaHOBOK,
BKIto4yasi pas3paboTky M co3gaHMe HOBOrO CUIbHOTOYHO-
ro yckoputena [LI-280, coopyxeHue 3gaHus dabpuku
CT3, a Takke HOBbIX umanyecknx yctaHoBok (DGFRS-II,
SHELS, AKYJIMHA-2). YuyeHbIi coBeT nogaepan OTKpbl-
THe HOBOW TeMbI «PasBuTNE YCKOPUTENBHOIO KOMMIEKca U
akcnepuMeHTaneHbix yctaHoBok JIAP (DRIBs-II)» Ha cne-
AytoLwme NaTb NeT; ee OCHOBHbIMW 3aavamm ABNSTCS 3a-
BepLUeHMe co3aaHus u 3anyck dabpukm CTO, MogepHu3a-
umnsa umknotpoHa Y-400M, paspaboTtka 1 cosgaHue HOBbIX
PU3NYECKMX IKCMEPUMEHTarnbHbIX YCTAHOBOK AnuUTenb-
HOro AENCTBUS.

ing. It welcomed the successful launch of the NICA cryo-
genic complex — the largest helium liquefier in Russia with
a capacity of 1100 liters per hour. The Scientific Council
also noted that the set-up of the facility for producing and
testing of superconducting magnets for the NICA accelera-
tor complex is nearing completion.

The Scientific Council appreciated the importance
of the experimental programme using beams from the
Nuclotron, in particular, the technical runs that serve for
testing and commissioning of key sub-systems of the
BM@N detector.

The Scientific Council joined the PAC in reiterating
again the need to attract young scientists and additional
external groups for the realization of the MPD project.

The Scientific Council supported the PAC’s recom-
mendations on the approval of new projects and the con-
tinuation of ongoing projects in particle physics within the
suggested time scales, as outlined in the PAC report.

Nuclear Physics Issues. The Scientific Council noted
the importance of the development of the IREN facility and
experiments carried out with it. The Scientific Council ap-
preciated the various achievements of FLNP scientists in
the investigations of fundamental symmetries using cold
polarized neutrons, research on fundamental properties of
the neutron using ultracold neutrons, and measurements of
related nuclear data. The Scientific Council supported the
opening of a new theme “Investigations of Neutron Nuclear
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Interactions and Properties of the Neutron” to continue re-
search activities in nuclear physics using FLNP’s neutron
facilities (IREN, IBR-2, EG-5). The FLNP Directorate should
concentrate on achieving the designed beam parameters
of the IREN project in order to pursue the proposed re-
search programmes of this Laboratory during 2017-2019.

Noting with satisfaction the results produced by FLNR
in the synthesis of new elements and in the study of re-
actions with beams of stable and radioactive nuclides, the
Scientific Council supported the opening of a new theme
“Synthesis and Properties of Superheavy Elements,
Structure of Nuclei at the Limits of Nucleon Stability”
for the next five years with the following major objec-
tives: synthesis of new superheavy elements; a-, -, and
v-spectroscopy of heavy and superheavy nuclei and study
of their chemical properties; study of reactions induced by
stable and radioactive ion beams leading to the formation
of exotic nuclei; investigation of the structure of exotic nu-
clei close to and beyond the nucleon stability.

The Scientific Council appreciated the high-quality
results achieved by FLNR in improving its accelerator fa-
cilities and experimental research instruments, including
the development and construction of a new high-current
DC-280 accelerator, the construction of the experimental
building of the SHE Factory and of new physics set-ups
(DGFRS-II, SHELS, ACCULINNA-2). The Scientific Council
supported the opening of a new theme “Development of
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Mo ¢pusuke KoHOeHcupoeaHHbIX cpeld. Y4eHbIi
COBET BbLICOKO OLEHWUIT MPOrpecc B CO34aHMU KOMIMIiekca
KpuoreHHbIX 3ameanutenen VBP-2, nossongwowmx cyle-
CTBEHHO MOBbLICUTb MOTOK XONOAHbIX HEMTPOHOB U BbIMOS-
HSITb aKTyarnbHble PU3NYECKNE UCCNELOBAHNSA Ha YPOBHE
NVUANPYIOLNX HEWTPOHHBIX MCTOYHUKOB. YYeHbI COBET
cornaceH ¢ MHeHueM uneHoB [MKK no dusnke KoHAeHCK-
POBaHHbIX cpen 0 He0BX0AUMOCTU U3FOTOBUTL PE3EPBHbIV
NOABWXKHOW OTpaxaTenb AN peakTopa B cpoku o 2019 r.
C uernbio obecneyvyeHus rapaHTMPOBAHHON HenpepbIBHOW
pabotbl MIBP-2 po 3aBeplueHWsi cpoka 3KchnyaTtauuu.
Y4yeHblin coBeT nogaepxan npeanpuHnmaemolie JIH® warn
no obecrneyeHuto Ge3onacHOW IKCMyaTaumMn peaktopa,
MOHWUTOPUHTY, OUArHOCTMKE W MPOrHO3MPOBAHWIO Ero CO-
CTOSIHUS.

Y4yeHblln coBeT ogobpun HamepeHune JIH® onpeae-
NUTb KOHLENUMK HEeNTPOHHOro uctodHnka OUAN nocne
2032 r., KoTopasi MOXET BKMo4aTb B ce0s UCnonb3oBaHue
CYLLIECTBYIOLLEN YCTAHOBKM UM CO3AaHNE HOBOW.

MpuHaB k ceegeHuto pekomeHgaumm MNKK o coctosa-
HAW UCCregoBaHUA MeTodaMU Heynpyroro paccesiHus
HenTpoHoB Ha VBP-2, Y4eHbIn COBET C yOOBNETBOPEHNEM
OTMETUIT MOCTOSAHHbIV UHTEPEC K UCMONb30BaHMIO CNEKTPO-
metpa HEPA v npussan komanay JIH® npunoxntb 6onee
CYLLECTBEHHbIE YCUMNUSA ANsi NPUBMEYEHUs NoNnb3oBaTenei
Ha yctaHoBky ANH-2IMA.
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Y4eHblln COBET OTMETUI HOBbIE Hay4Hble pe3yrnbTaThl,
OOCTUTrHYyTble B 00nact Mepmko-GMonorMyeckmx uccne-
A0BaHWM Ha agpoHHbIX nydkax OUAW, pagnaumoHHo-du-
3MYECKNX, PAANOXMMUYECKMX U HAHOTEXHOMOTMYECKNX UC-
crnefoBaHU Ha nyykax TSXemnblX MOHOB, a Takke B obna-
CTu acTpobuonoruu.

Y4yeHbl coBeT nopgepxan pekomeHgaumm KK o
NPOANEHUN TEKYLLMX TEM U NPOEKTOB MO (p13nKe KOHOEH-
CUPOBaHHbIX Cpea M OTKPbITUX HOBLIX Ha Nepuoabl, npea-
noxeHHble B Matepuanax MNKK.

O6wue eonpochki. YYeHbli COBET mnopaepxan pe-
komeHgauuu, npuHaTele MNMKK no cdusunke yactuy n saep-
HOW bu3nke, O npoaneHnn Tembl «H(OpMaLNOHHO-
BblyMcnuTensHaa WHdpactpyktypa OWAW» po koHua
2019 r. 1 06 OTKpPbLITUM B pamMKax TeMbl NPOEKTa Mo Co3-
faHuno B OVAN mMHorodyHKLMOHANLHOro MHopMaLMoH-
Ho-BbluncnuTensHoro komnnekca (MUBK) (Bkntoyas ueHTp
ypoBHs Tier-1, cBazaHHbIi ¢ LIEPH). Y4yeHbit coBeT noa-
YEPKHYN BaXXHOCTb JanbHENLero pasButus MHgopMaLm-
OHHbIX TexHororum B pamkax npoekta MWBK, HaueneH-
HOr0 Ha COBEPLUEHCTBOBAHWE TENEKOMMYHUKALMOHHON ©
ceTeBon MHpacTpykTypbl ONAN, HapawmBaHusa BbluUC-
NUTENbHbIX MOLLHOCTEN CUCTEM XpaHeHusi, 06paboTku 1
aHanusa [aHHbIX, a Takke pasBuUTUS B AarbHeWweMm re-
TeporeHHoM 1 obna4yHol COCTaBMSALIMX KOMMIeKkca ans
NOAAEPXKKN LUMPOKOTO CMEKTpa Hay4HbIX UCCNEeAoBaHUIN B

the FLNR Accelerator Complex and Experimental Set-ups
(DRIBs-III)” for the next five years with the following major
objectives: completion of construction and commission-
ing of the SHE Factory, upgrade of the U400M cyclotron,
development and construction of new long-running experi-
mental set-ups.

Condensed Matter Physics Issues. The Scientific
Council appreciated the progress achieved in constructing
the complex of cryogenic moderators at the IBR-2 facility.
This will significantly increase the flux of cold neutrons en-
abling the implementation of an advanced physics research
at the level of the leading neutron sources. The Scientific
Council shared the opinion of the PAC for Condensed
Matter Physics on the necessity to manufacture a back-up
movable reflector for the reactor prior to 2019 to ensure
stable operation of the IBR-2 facility until the end of its ser-
vice life. It also supported the steps being taken by FLNP
towards ensuring safe operation of the reactor as well as its
monitoring, diagnostics, and state prognosis.

The Scientific Council welcomed FLNP’s intent to de-
fine the concept of the JINR neutron source beyond the
year 2032 which may imply either the use of the existing
facility or construction of a new one.

Taking note of the PAC’s recommendations on the
state of inelastic neutron scattering research at IBR-2, the
Scientific Council was pleased to note a steadily rising in-
terest in the use of the NERA spectrometer and urged the
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FLNP team to make greater efforts to attract users to the
DIN-2PI instrument.

The Scientific Council recognized the new scientific
results in the fields of medical and biological research with
JINR hadron beams, radiation physics, radiochemistry, and
nanotechnology investigations using accelerated heavy ion
beams as well as in astrobiology.

The Scientific Council supported the PAC’s recom-
mendations on the continuation of ongoing themes and
projects in condensed matter physics and the opening of
new ones within the suggested time scales, as outlined in
the PAC report.

Common Issues. The Scientific Council supported the
recommendations taken by the PACs for Particle Physics
and Nuclear Physics to extend the theme “Information and
Computing Infrastructure of JINR” until the end of 2019
and to open a project under this theme for the development
of a Multifunctional Information and Computing Complex
(MICC) at JINR (including the Tier1 centre in connection
with CERN). The Scientific Council emphasized the impor-
tance of further developing Information Technology within
the MICC project aimed at improving the telecommunica-
tion and network infrastructure of JINR. This will increase
the performance of systems for storing, processing and
data analysis as well as further develop heterogeneous
and cloud components of the complex to support a broad
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pasnuyHbIX obnacTsax, nposoanMbix B OMANM n ctpaHax-
yyacTHULAX Ha MMPOBOM YPOBHE.

Bonpockl, kacarowjuecsi npoekma CemusiemHez0
nnaHa passeumusi OUSIN Ha 2017-2023 22. Y4eHbI co-
BET OTMEeTUN 0bLLYI0 NOAAEPKKY CO CTOPOHBLI MPOrpaMMHO-
KOHCYNbTaTUBHbIX KOMWTETOB BTOPOW pefakuuy npoekTa
CeMWNEeTHero nnaHa, NpeacTaBMeHHOW MO COOTBETCTBY-
IOLWMM HanpaBneHusaMm Buue-gupektopamu P.JlegHnukum
n M.T.UTkncom, n npuBen HeKOTOpble U3 CAeNnaHHbIX 3a-
KIMOYEHWI:

— MKK no dwusmke vactvy C yaOBNETBOPEHMEM OT-
METUI, YTO NPEASIOKEHHBbIE UM KPUTEPUU ANS pa3paboTku
HoBoro cemuneTHero nnaHa ONAN B obnactn pusmkm Ya-
cTuy, 6bInm NpuHATLI anpekunen OUNAN ona obuero pyko-
BOACTBA;

— T1KK no sigepHon cusnke nosgpaBust AUPEKUmto
OUAN c BbICOKMM Ka4eCTBOM NpeLCTaBlIEHHOrO MPOEKTa,
OTpaXkawLlero npeBOCXOAHbIE Hay4Hble WCCIedoBaHus,
NPOBOAMMbIE B 3TOM MEXAYHAapOL4HOM LEHTPE;

— [MKK no dusnke KoOHOEHCUPOBaHHLIX Cpen 0[o0-
6pvn nonpa.kW, BHECEHHbIE B rmaBy «®du3nka KOHOEHCK-
POBaHHbLIX Cpea», Mo paanobuoNorMyecknm u actpobumo-
nornyeckMM uccnegoBaHnaMm 1 gobaBneHne ABYX HOBbIX
rnaB «BeBegeHve» n «Pa3BuTue nHxeHepHon MHApacTpykK-
Typbl». OTHOCMTENbLHO ceMuneTHero nnaHa B uenom MKK
Bblpa3ui MHEHWE, YTO MnaH AormkeH obrnagate rmbKOCTbIO,
NO3BOMSOLLEN BKITHOYATh HOBbIE MPOEKTHI.
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Y4yeHblt cOBET nobnarogapun nporpamMmmHO-KOHCYMb-
TaTMBHbIE KOMUTETHI 32 BCECTOPOHHEE 0bcyXaeHne npo-
ekta CemwunetHero nnaHa passutua OUNAN, 3a BaxHble
3aMeyaHns 1 NpeaioXKeHus.

Apyaue eonpockl. YyeHbli coBeT ofobpwn noaro-
ToBKy aupekumen ONAN npu yyactum NKK obHoBneHHoro
MonoxeHns o0 NpPorpamMMHO-KOHCYNbTaTUBHBLIX KOMUTETaX
OUNAN, a Takke METOOOB OLEHKN MPOEKTOB, NPEACTaBMNsie-
MbIX Ha paccmoTtpeHune KK, 1 oxungaer nonyuntb OKOH-
YyaTenbHy peaakuuio MONOXEHUst ONS YTBEPXKOEHUSI Ha
cnepyoLleln ceccum.

Ccbinasicb Ha CBOK MpeablayLlyo pekoMeHAaumto,
Y4yeHblln coBeT ofobpu NoAroTOBUTENbHbIE Laru, npea-
npvHumMaemble aupekunen OUAN, no cosgarmio MKK no
SAepHbIM MeTodaMm B Guonorum n MeauvumHe.

Doknagbl MonoAbiX y4eHbIX. Y4YeHbli COBET 3a-
cnywan Joknagbl MonogblX yYeHblX, KoTopble Obinu Bbl-
OpaHbl NPOrpaMMHO-KOHCYIBTaTUBHBIMW KOMUTETAMKU ANS
npeacTaBneHns Ha AaHHoW ceccuun: «BnuaHnue cpegbl
Ha HEWTpPUHHble ocumnnauun B 3akcnepumeHTe NOvA»,
«AHTPOMOreHHOe BINUSHNE Ha NPUOPEXHbIN UTONNaH-
KTOH, mMccriegyemoe C MOMOLLbK HEWTPOHHOrO akTuBa-
LUMOHHOTO aHanu3a», «AHanu3 [aHHbIX MaroyrrioBoro
CYHXPOTPOHHOIO PEHTFEHOBCKOTO PacCesHUs Ha BE3UKY-
NSIPHBIX CUCTEMAaX C UCMOMb30BaHNEM METOAa aCUHXPOH-
HoOW andpcpepeHumansHoOM aBontoumMmM», U nobnarogapwn

spectrum of world-class research in various areas conduct-
ed at JINR and Member States.

Issues Concerning the Draft Seven-Year Plan for
the Development of JINR (2017-2023). The Scientific
Council noted the general support given by the three PACs
to the Second Draft of the Seven-Year Plan, which had
been presented for the corresponding areas of research by
Vice-Directors R.Lednicky and M.ltkis, and quoted some
of the statements.

— The PAC for Particle Physics was pleased to note
that the procedures proposed by this PAC for the elabora-
tion of the new seven-year plan in the area of particle phys-
ics had been adopted by the JINR Directorate as general
guidelines.

— The PAC for Nuclear Physics congratulated the
Directorate for the high quality of the document reflecting
the excellent science performed at this international centre.

— The PAC for Condensed Matter Physics wel-
comed the amendments in the chapter “Condensed Matter
Physics” concerning radiobiological and astrobiological re-
search and the inclusion of two new chapters: “Introduction”
and “Development of the Engineering Infrastructure”. For
the seven-year plan in general, this PAC expressed an
opinion that the Plan should allow for flexibility to include
new projects.

The Scientific Council thanked the PACs for the com-
prehensive discussions of the Draft Seven-Year Plan for
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the Development of JINR and for their important remarks
and suggestions.

Other Issues. The Scientific Council welcomed the
current preparation by the JINR Directorate, with partici-
pation of the PACs, of an update of the Regulation for the
JINR Programme Advisory Committees and of methods for
the evaluation of projects submitted to the PACs, and looks
forward to receiving the final version of the Regulation for
approval at the next session.

Recalling its previous recommendation, the Scientific
Council appreciated the preparatory steps being taken by
the JINR Directorate in establishing a PAC for Nuclear
Methods in Biology and Medicine.

Reports by Young Scientists. The Scientific Council
appreciated the following reports by young scientists which
were selected by the PACs for presentation at this session:
“Matter effect in neutrino oscillations for the NOVA experi-
ment”, “Anthropogenic effects on the coastal phytoplankton
studied by neutron activation analysis”, “Analysis of small-
angle synchrotron X-ray scattering experimental data from
vesicular systems by means of the parallel asynchronous
differential evolution method”, and thanked the speak-
ers: L.Kolupaeva (DLNP), P.Nekhoroshkov (FLNP), and
E.Zhabitskaya (LIT).
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poknaguukos: J1. [. Konynaesy (JIAM), M. C. HexopolukoBa
(JTH®) n E.N.2Kabuukyto (JIAT).

O cocraBax [KK. Mo npeanoxeHuto agupexkumm
OUNAN YyeHbin coBeT HazHauun H. Kapopxunosa (HZB ME,
BepnvH, Mepmanus) B coctaB MKK no ¢gusmke KoHAeHCK-
POBaHHbIX Cped. YUYeHbli COBET Bblpasun GnarogapHocTb
0O.Bbyp30 3a ycnelHyo paboTy, NpodenaHHyto B KauecTBe
unena atoro MKK.

HayuHble poknagbl. Y4eHbli COBET 3acnylwan Ha-
y4YHble goknagbl «llocrnegHune pesynbTaThl, MOMyYeHHble
B akcnepumeHTe ALICE, n nnaHbl mogepHu3auun getek-
Topa» U «SaepHas NNaHeTonorns: KOCMUYECKUE 3Kcre-
PUMEHTbI 1 pe3ynbTaThbl UCCcneaoBaHuiiy 1 nobnarogapuvn
npodceccopos . xy6ennuHo n W.I. MutpodaHoBa 3a
NPEeBOCXOAHbIE BbICTYMNIEHNUSI.

Harpaabl n npemun. YyeHsii coBet ogobpun npeano-
XeHue gupekummn OUNAN o npnceoeHnn 3BaHns «OYETHbIN
poktop OUNAN» npodeccopy . Anaaky (ABCTpus) 3a Bbl-
Aarowniics BKNag B pa3BuTe Haykn U B NOArOTOBKY MOJO-
ObIX YYEHbIX.

Y4yeHbIli COBET YTBEPAMST peLUeHne >Xopu O npu-
cyxgeHnun npemun um. B.T.[Dxenenosa npodeccopy
HO.A.bynaroy (ONAN) 3a paspaboTky n co3gaHve yHu-
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KanbHOWM NnasepHoOn METPONOrM4ecKon cucTemsl Ans name-
peHus yrnoBbix konebaHun 3eMHoN MOBEPXHOCTY.

YueHbIn coBeT nosapasun npodeccopa [x. bennunu
(INFN »n MunaHckuini yHuBepcuTeT, Vtanusa) ¢ npucyxae-
HMem npemun um. B.M.TloHTeKOpBO 3a BblgawLWMIACA
BKIaj B pa3BuUTUE HOBbIX METOA0B perncTpauum HEMTPUHO
HU3KUX 3HEeprumn, peanuaoBaHHbIX B AeTekTtope Borexino,
n Bnarogaput ero 3a MpPeBOCXOAHbIN Hay4HbIA [OKNag
«BnusaHue pesynstatoB akcnepumeHta Borexino Ha du-
3UKY HEWTPMHO 1 pur3nky ConHuar.

Y4yeHbIt COBET no3gpaBun rlaypeatoB  eXerofHblX
npemun OUVAU 3a nyywme HayyHble, Hay4yHO-mMeToauYe-
CKve 1 Hay4HO-TEXHUYeCKMe NpuknagHble paboTbl.

Bbi6opbl aupekTopa JIAP. YueHbili COBET cornacuncs
¢ npepnoxeHnem gupektopa OUNAN B. A. MaTteeeBa nepe-
HecTu BblOOpkI AvpekTopa JlabopaTtopum sgepHbIX peakuui
um. I H.®nepoBa Ha nonTtopa-aBa roga. OkoHYyaTenbHoe
pelleHne Mo HoBoW pate BblGopoB OyaeT NPUHATO Ha
122-14 ceccumn YyeHoro coBeTa B ceHTs10pe 2017 1.

MamATK yyeHbIX. YUeHbIl COBET Bbipasun rnybokyto
ckopbb B CBSI3W C KOHYMHOM npodeccopa H. Dxnokapuca
(Mpeumsa) n npodeccopa H.M.Wymenko (Benopyccus),
uyneHoB Y4yeHoro coseta B 2008-2016 n 1992-2016 rr.
COOTBETCTBEHHO, KOTOpbIE BHECNW BblAAlOLMIACA BKNaz B
passutne OUNAN 1 ero mexgyHapogHOro COTPYAHUYECTBA.

Memberships of the PACs. As proposed by the JINR
Directorate, the Scientific Council appointed N.Kardjilov
(HZB ME, Berlin, Germany) as a new member of the PAC
for Condensed Matter Physics for a term of three years.
The Scientific Council thanked the outgoing member
E.Burzo for his successful work as a member of this PAC.

Scientific Reports. The Scientific Council highly ap-
preciated the reports “Latest results of the ALICE experi-
ment and detector upgrade plans” and “Nuclear planetol-
ogy: Space experiments and recent results”, and thanked
Professors P. Giubellino and I. Mitrofanov for their excellent
presentations.

Awards and Prizes. The Scientific Council endorsed
the proposal of the JINR Directorate to award the title
“Honorary Doctor of JINR” to Professor F. Dydak (Austria),
in recognition of his outstanding contribution to the ad-
vancement of science and the education of young scien-
tists.

The Scientific Council approved the Jury’s recommen-
dations on the award of the V. Dzhelepov Prize to Professor
Ju.Budagov (JINR) for the development and construction
of a unique laser metrology system for measuring the an-
gular oscillation of the Earth’s surface.

The Scientific Council congratulated Professor
G.Bellini on the award of the B.Pontecorvo Prize for his
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outstanding contributions to the development of low-energy
neutrino detection methods, their realization in the Borexino
detector, and the important solar and geo-neutrino results
obtained in this experiment. The Scientific Council thanks
Professor G. Bellini for his excellent presentation “The im-
pact of the Borexino results on neutrino and solar physics”.

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

Election of the FLNR Director. The Scientific Council
agreed with the proposal made by JINR Director V. Matveev
to postpone the election of the Director of the Flerov
Laboratory of Nuclear Reactions, previously announced for
February 2017, by one and a half or two years. The final
decision for a new election date will be taken at the 122nd
session of the Scientific Council in September 2017.

In Memory of Scientists. The Scientific Council
expressed deep regret over the sad loss of Professor
N. Giokaris (Greece) and Professor N. Shumeiko (Belarus),
who served as members of the JINR Scientific Council dur-
ing 2008-2016 and 1992-2016, respectively, and made
outstanding contributions to the development of JINR and
its international cooperation.




HAYYHbIE 3BAHNA

ACADEMIC RANKS

I'. B. Tpy6uukoB / G. V. Trubnikov

Bbi6opbl
B Poccumnckyro akagemuio Hayk

B cootBeTcTBUK C 06bABNEHMeM Poccuiickon akage-
MUK Hayk oT 22 anpensa 2016 r. o npoBegeHMn BbIGOPOB
akagemunkoB PAH un uyneHoB-koppecnoHgeHTtoB PAH Ha-
YYHBIMW  OpraHuMsauusamn, obpasoBaTerfibHbIMU  OpraHu-
3aumaMKn BbICWIEro obpas3oBaHus, Hay4YHbIMKM COBETaAMMU
PAH n unenamn PAH 6binu BbliaBuvHYTHI 481 kaHamMaaT B
akagemukn PAH n 1792 kangugaTta B YfeHbl-KOPPECMOH-
neHTbl PAH.

O6wum cobpaHuem uneHoB Poccuickon akagemuu
Hayk 27-28 okta6psa 2016 r., cormacHo yctaBy PAH, aka-
aemukom PAH no OtgeneHunio omanyecknx Hayk (agepHas
dusmka) n3bpaH Buue-ampektop O6bEANHEHHOrO MHCTU-
TyTa agepHbix uccnegosaHuii Mpuzopul Bnadumupoeguy
Tpy6Hukoe; 4dneHamu-koppecnoHgeHtamm PAH  no
OTtneneHunio usmyecknx Hayk (sgepHas guanka) nsbpa-
Hbl MaBHbIA Hay4HbIN COTPYAHWK JlaGopaTtopun TeopeTu-
yeckon mankn um. H.H.Boronwwbosa OUAW Omumpuii
HNzopeesuy Kasakoe v BefylMn Hay4HbI COTPYAHMK
JlaBGopatopun sigepHbix peakumii um. . H. ®neposa OUAN
JleoHud BaneHmuHoeu4 pu2opeHkKo.

o mamepuanam catima PAH

J1. 1. Kazaxos / D. 1. Kazakov

EI

JI. B.I'puropenko / L. V. Grigorenko

Elections to
the Russian Academy of Sciences

In accordance with the announcement of the Russian
Academy of Sciences (RAS) of 22 April 2016 about elec-
tions of RAS Academicians and RAS Corresponding
Members by scientific organizations, higher education or-
ganizations, RAS Scientific Councils and RAS Members,
481 candidates to RAS Academicians and 1792 candi-
dates to RAS Corresponding Members were nominated.

The General Meeting of the Russian Academy of
Sciences of 27-28 October 2016, in accord with RAS
Charter, elected: Vice-Director of the Joint Institute of
Nuclear Research Grigory Vladimirovich Trubnikov RAS
Academician, Department of Physical Sciences (nuclear
physics); chief researcher of JINR’s Bogoliubov Laboratory
of Theoretical Physics Dmitry Igorevich Kazakov
and leading researcher of JINR’s Flerov Laboratory of
Nuclear Reactions Leonid Valentinovich Grigorenko
RAS Corresponding Members, Department of Physical
Sciences (nuclear physics).

From www.ras.ru
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1 uona cocrosinocb ouepeproe 3acepaHue HTC
OUAN nop npepcepatenscteom P. B. [konoca.

Buue-gupexktop WUHctutyta I.B.TpybHUKOB npo-
MHGOPMUPOBan O BaxKHeMWUX cobbituax B OUAN co
BpeMeHHW npepplgyliero 3aceganus HTC, B yactHocTy,
o noanucaHuu Cornawenuss mexay [lpasuTenbctsom
Poccuickon ®epepaumn 1 OUAN o cospgaHuu U aKc-
nayataLuMM KOMMJEeKca CBEepXMNpoBOASAMUX KOJel Ha
BCTpeuHbIX nyukax Tsxesnbix voHoB NICA, a Takxke
Cornawenuss o cotpyaHuyectee mexagy OUAU w
®depnepanbHbiM - MEAWKO-OMONIOrMUECKUM  areHTCTBOM
(PMBA), koTopoe noppa3ymeBaeT COBMECTHOE Y4ya-
CTMe B nporpaMMax Mo pPasBUTHUIO NEPCNEKTUBHbIX
TEXHO/OTWI U MeToAMK B 06nacTv pagualuoHHON Me-
OWUMHDBI, PaguMoBUONOrMh, KOCMHUYECKOW MeWLUHbI,
BbICOKOTEXHOJIOTMYHOW MeOWLMHbI, MYYKOBbIX, AeTeK-
TOPHbIX M CMEXHbIX TEXHONIOMMH Ha Oase MeXayHa-
poaHoro meracaieHc npoekta NICA, a takke Ha Hase
Hay4YHO-UCCNeaoBaTeNbckoM UHdpacTpykTypbl ONAN 1
®MBA Poccum.

Joknagumk Takke coobwmn o6 wutorax net-
HWUX CECCUM MNPOrpaMMHO-KOHCY/IbTATUBHbBIX KOMMWTE-
toB (MKK). KoMmeHTHpys nocnegHWh MyHKT, OUPEK-
Top OUAN B.A.Martesees nopuepkHyn, uto paspaba-
TbiBaeTca obHoBneHHoe nonoxkeHue o KK, kotopoe
Bypet cnocobcTBOBaTh OOBEKTUBHOM OLIEHKE NPOBOAM-
MbiX B MHCTUTYyTe HayuHbIX UcciepoBaHWi. B puckyc-

JINR DIRECTORATE’S INFORMATION

cuu npuHanu ydactve W.H. Mewkos, [.B.lewexoHos,
B. . Kekenuase, A.B. Apbysos, C.H.Hegenbko,
M.THatuu, HO.K.MoTpebennkos, A. [l. Kosanenko.

Hoknan A.B.Pysaesa 6bin noceslieH KanpoBoM
nonutrke B OUAN, nosbiweHno achdeKTUBHOCTH Tpy-
[a, COBEPLUEHCTBOBAHWIO CUCTEMbI YMNpaB/ieHWUs, ona-
Tbl TPYZa, Pa3BUTUIO COLMANbHOM MOJIUTHKH.

[ [O.lUupkoB B CBOEM BbICTYMJIEHUA OTMETUN
Ba)kHoe 3HaueHue CornaweHus O COTPyAHWYECTBE
mexxay OUAU n OMBA. B obcyskaeHun faHHOM TeMbl
NMPUHSNW ydacTUe NOMOLWHWK pykoBogutens (OMBA
N.B.TMaceukuit 1 ncnonHsowmi o6a3aHHOCTH Hadyaslb-
HuKka MepcaHuyactu-9 A. A.KnumeHko. Bebictynaiowme
[ann NO3WUTHBHYIO OLLEHKY MepCrneKkTMBaM pa3BUTUS OT-
HoweHu MOMBA, mencaHuyacTv U UHCTUTYTA C uenblo
CO3[laHusl KaueCTBEHHbIX MeAUKO-CaHUTaPHbIX YCIOBWH
ans cotpyaHukos OUAN.

C Bonpocamu, npeaoXKeHUssMU U KOMMEHTapPHUAMM
Boictynunu P.LeHos, B.Tl.Hukonaes, A.H.BukynuH,
[.B.TlewexoHos, B. A. HUkuTHH, N.H. Mewwkos,
C. A.Kynukos, I.B. TpybHUKOB, 0. A.Byparos,
M. A.CasuH, C.H.Hegenbko, B. A. MaTeees.

A.C.Dedenos B cBoeM COOBLIEHUH NpPeacTaBu/
psa, cnocoboB MaTepHasibHOM U coumasibHOM Noaaepy -
ku BetepaHoB OUAWN, B yacTHOCTH, BO3ZMOXKHOCTH MC-
NOJIb30BaHUSI CUCTEMbl HErOoCYAapCTBEHHOro NeHCHOH-
Horo obecneuyeHuss U 61aroTBOPUTENbHbBIX (DOHAOB.

A regular meeting of JINR STC was held on 1 July
under the chairmanship of R.Jolos. JINR Vice-Director
G.Trubnikov informed the participants about most im-
portant events held at JINR since the previous STC
meeting. In particular, he spoke about the signing of
the Agreement between the Government of the Russian
Federation and JINR on development and operation of
the complex of superconducting rings with colliding
heavy ion beams NICA, as well as of the Agreement
on cooperation between JINR and the Federal Medical-
Biological Agency. The latter document implies joint
participation in programmes on development of ad-
vanced technology and methods in radiation medicine,
radiobiology, space medicine, hi-tech medicine, beam,
detector and related technology on the basis of the
international mega-science project NICA and scientific
research infrastructure of JINR and FMBA of Russia.

The speaker also informed the audience about the
results of the summer meetings of PACs. To this issue,
JINR Director V.Matveev noted that new revised reg-
ulations on PACs are under development. They will
provide unbiased assessment of research held at JINR.
|.Meshkov, D.Peshekhonov, V.Kekelidze, A.Arbuzov,
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S.Nedelko, M.Gnatich, Yu.Potrebenikov, and A.Ko-
valenko took part in the discussion.

A.Ruzaev made a report on staff policy at JINR,
increasing the efficiency of labour, upgrading the man-
agement system, payment and social policy develop-
ment.

G.Shirkov in his report marked the importance
of the Agreement between JINR and FMBA. Assistant
Director of FMBA I.Pyasetsky and Acting Chief of
Medical Unit 9 A.Klimenko took part in the discus-
sion. They positively evaluated the prospects of de-
velopment of FMBA relations with Medical Unit 9 and
JINR, to establish high-quality medical service for JINR
staff members.

R.Tsenov, V. Nikolaev, Ya. Vikulin, D. Peshekhonov,
V.Nikitin, |.Meshkov, S.Kulikov, G.Trubnikov, J.Bu-
dagov, I|.Savin, S.Nedelko, and V.Matveev asked
questions and made remarks. A.Fefelov presented
approaches of material and social support for JINR
veterans, in particular, opportunities to use commer-
cial banking systems of pension provision and charity
foundations.

On 5 July a delegation from the Second University
of Naples, headed by the world-known astronomer
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5 uwona OUAWN nocetvna peneraums Broporo
yuebHoro yHueepcuteTa Heanons Bo rnaee co Bcemup-
HO M3BECTHbIM NpodeccopoM acTpoHomun M. Kanauuu-
onu. B coctrase penerauyn 6binuM  npeactasuTenu
npodeccopcKo-npenoaaBaTe/lbCkoro cocrtaBa YHUBep-
cuTeTa.

lFoctu nobbisanu B Jlabopatopun agepHbIX peak-
umi  um. [.H.®nepoea, ocMOTpenrd UUKNOTPOHHbIN
KOMMJIEKC M HAHOTEXHOJIOTMUYECKHH LIEHTP, a TaKKe Co-

BEPLIM/IM 3KCKypcuio B JlaBopaTopuio afepHbIx npo-
6nem um. B.M. Okenenosa, roe Mx ocobbii MHTepec
Bbl3Basia MHpopMaLus 00 UCCNefOoBaHUAX MO HEUTPUH-
HOW pu3MKe U acTpodmsuke. UtanbsaHckue Konneru
OTMETU/IM BaKHOE 3HauyeHWe MeLUKO-TEXHUUECKOro
komnnekca (MTK), dyHkuuoHupylowero Ha 6ase da-
3oTpoHa. MNpodeccop M. Kanauumonu ebipasun sauHre-
PecoBaHHOCTb B Pa3BUTUM COTPYyAHWYeCTBa B 0OMacTw
obpasoBaHus.

y6Ha, 24 utonst. OTkpbiTHe BoTOoBBICTABKH «CTON-KAapy,
cocTraBlieHHOH n3 npousseaenuii FOpus Tymanosa,

Hrops benpenepckoro, [TaBna Konecosa,

B My3ee apxeooruu U KpaeBeIeHUs

Professor M. Capaccioli, visited JINR. The delegation
included the University academic staff.

The guests visited the cyclotron complex and the
nanotechnological centre at the Flerov Laboratory
of Nuclear Reactions, and had an excursion to the
Dzhelepov Laboratory of Nuclear Problems where

Dubna, 24 July. Opening of the photo exhibition “Screenshot”,
featuring the photographers Yuri Tumanov,

Igor Belvedersky and Pavel Kolesov, in the Museum

of Archeology and Regional Study

they showed a special interest in neutrino physics re-
search and astrophysics. The ltalian visitors marked
the importance of the Medical Technical Complex that
operates on the basis of the phasotron. Professor
M. Capaccioli expressed his interest in development of
cooperation in the sphere of education.
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Iy6Ha, 30 aBrycTa. Dkckypeus B madopatopun ONSAN Dubna, 30 August. An excursion to JINR laboratories for
JUIS J)KypHAITICTOB AJIbSTHCA PYKOBOIUTENIEH PErHOHAIBHBIX journalists of ARS Press and a press conference

CMU Poccun (APC-ITPECC) u npecc-koH(pepeHIus

g
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birthday.

75 nem B. A. Mameeegy

11 oexabps ucnonnunocey 75 nem Bukmopy Anamonvesuuy
Mameeesy, akademuKy, u3ecmHOMY 8 Mupe poCCUUCKOMY Qu-
3UKY, Opeanu3amopy HAyKu u 00WecmeeHHOMy 0essmenio, UieHy
Ipesuduyma Poccuiickotl akademuu Hayk, oupexmopy Ob6vedu-
HEHHO20 UHCTUMYMA s0epHbIX ucciedosanuil 6 J{youe.

Konneeu, opysva u yuenuxu Buxmopa Anamonvesuua cep-
0euHO NO30PasUILL €20 C 100ULeeM, NONCENA8 emy 000Po2o 300Po-
8b5, CUACMbA, OIAZONONYYUS U HOBBIX MBOPUECKUX CEEPUICHUIL.

V. A. Matveev turns 75

On 11 December, Academician Viktor Anatolievich Matveev,
a well-known Russian physicist, science organizer and public
figure, member of the Presidium of the Russian Academy of Sci-
ences, Director of the Joint Institute for Nuclear Research, cel-
ebrated his 75th birthday.

Colleagues, friends and pupils of Viktor Anatolievich hearti-
ly congratulated him on the jubilee and wished him sound health,
happiness, prosperity and new achievements.
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70 nem B. B. Boponogy

12 Hoabpsa ucnonnunoce 70 nem oupexmopy Jlabopamopuu meope-
muueckou Qusuxu um. H. H. Boeontobosa npogeccopy Buxkmopy Bacu-
nvesuyy Boponosy.

Jupexyus OUAHU, Opysvs u konreeu cepoeuno nozopasuiu Bukmo-
pa Bacunvesuua c robuneem, nosxcenag emy 000poeo 300po8ws, cuacmbsl,
01a20N0NYUUA U HOBBIX MEOPUECKUX YCHEXO8 6 HAYUHOU OesAmeIbHOCHU.

V. V. Voronov turns 70

On 12 November Director of the Bogoliubov Laboratory of Theo-
retical Physics Professor Viktor Vasilievich Voronov celebrated his 70th

The JINR Directorate, friends and colleagues heartily congratulated
Viktor Vasilievich on the jubilee and wished him good health, happiness,
prosperity and new achievements in his scientific career.




C wouaeem, JTUT!

16 centa6ps B Jlome KymbTypsl «Mup» KOJICKTHUB
Jlaboparopun wuHPOpMaOHHBIX TexHomorui (JIUT)
TOP)KECTBEHHO OTMeTHN 50-TeTre co AHS 00pa30oBaHUS
nmabopaTopum.

Pemenne o co3gaHuM HOBOM J1abOpaTOpWH, MOIY-
yyuBIIel Ha3BaHue Jlaboparopusi BEIMHCINTEIBHOW TeX-
Hukd u aBTromatm3anuu (JIBTA), Obuto npuasaTo Ha 20-i
ceccun YueHoro cosera OMAUN B 1966 1. lupexropom
JIBTA Obut HaznadeH wieH-koppecrionaeHr AH CCCP
M.T. MemepsikoB. OCHOBHBIMH 3aJja4aMH, KOTOPbIE OBLTH
nocrasnensl nepen JIBTA, sapnsiuce cosmaHue u pas-
BUTUE  M3MEPUTENBbHO-BBIUUCIUTENLHOIO  KOMILIEKCa,
MaTeMaTU4EeCKUX METOAOB Ul TEOPETHUECKUX U IKCIIe-
PUMEHTAJbHBIX HCCIEAOBAaHUN, KOOPAMHAIUS COBMECT-
HBIX pabot naboparopuii u crpan-ydactany OUSU mo
METOZaM HM3MEpeHHs U 00pabOTKU IKCIEPHMEHTAIBHBIX
naHHBIX. ba3oil, Ha ocHOBe KOTOPOIi ObLIa chopMHUpOBaHa
HOBast j1aboparopust, OblT BBIYMCINTENBHBIN LEHTP NpH
Jlaboparopuu Teoperuueckoii puszuku. B 2000 r. JIBTA
Obu1a eperMenoBana B Jlaboparopuio HH(POPMAIIMOHHBIX
texHonoruii (JIUT).

OTKpBUT TOP’KECTBEHHOE 3aceJaHue BUIIE-IUPEKTOP
OUSIN M.T.Utkuc. OH OTMETHIT HEOLIEHUMYIO POJIb Ja-
Ooparopuu B pa3Butud u BHeApeHuu B OV Beruncin-

JOBUNEN
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TENBHOW TEXHHMKH, NPOrPaMMHOTO M MareMaTU4eCKOro
obecrieyeHns, a Takke OOJBINON BKJIAI, KOTOPBII COTPYI-
Huku JIMT BHECIIM B pa3BUTHE MAaTEMATUYECKUX METOMIOB,
MO3BOJIMBIINX TONYYNTh BaKHBIC (PU3UUECKHUE Pe3yJIbTa-
Th1. Cerognst B JINT akTuBHO pa3BuBaeTcs oaHa U3 Oa-
30BbIX ycraHoBOK OUSIM — MHOroQyHKIMOHAIBHBIN
MH()OPMAIIMOHHO-BBIYHCIUTENbHBIH KOMILJIEKC, BKIIIOYA-
10K B ce0st TpUA-LEeHTpbI 11st 9kcrepuMenToB Ha LHC
yposast Tier-1 u Tier-2, oOnaunble HHPPACTPYKTYpbI, Tre-
TeporeHHsli kinactep «HybriLIT» mist mapanieiabHbIX Bbl-
YHUCICHUH.

Jupextop JIUT B. B. KopeHbKOB BBICTYIIHII C IPE3€H-
tarmeit «JIUT OUAN 1966-2016 rr. 50 et co aust 00-
pa30BaHUs, B KOTOPOH € MOMOILBIO COBPEMEHHBIX TEXHU-
YECKHX CPE/ICTB U B IHppax ObUIM OTpa’keHbl OCHOBHBIC
BEXH CTAHOBJICHUS ¥ Pa3BUTHS 1a0OpPAaTOpUH OT ee co3/1a-
HUS JI0 HAIlIUX JHEH.

Hupextop JI®BD B.Jl.Kekenunze B NpUBETCTBEH-
HOM cioBe otMeTH, uto JIUT u JI®BD cBsa3sIBaoT 0UeHL
JlaBHME TECHBIE Y3bI, U BBIPA3HII HAEK Ty HAa aKTUBHOE CO-
tpyaardectBo JINT u JI®BD mo npoexty NICA. B cBoem
no3apasienuu aupekrop JITO B.B.BopoHnoB noauep-
KHYJI, 4TO €T0 J1ab0opaTopusi ChIrpaia He MOCIICIHIOI POJb
B craHoBiieHun JIBTA: corpynnuku JIT® cranu sippom
OTJeNIa BBIYMCINUTENbHONM Marematuku. upextop JIHD
B. H. IlIBenoB mo3apaBuit 10OMIISIPOB U ITOXKETAI JalbHEH-

Happy Anniversary, LIT!

On 16 September the Culture Centre “Mir” hosted a
ceremonial meeting of the staff of the JINR Laboratory of
Information Technologies (LIT) which celebrated the 50th
anniversary of its foundation. The decision on establish-
ing a new laboratory, called the Laboratory of Computing
Techniques and Automation (LCTA), was adopted at
the twentieth session of the JINR Scientific Council in
1966. Corresponding Member of the USSR Academy of
Sciences M. G. Meshcheryakov was appointed its first di-
rector. The main tasks the LCTA faced were the creation
and development of a measuring and computing complex,
mathematical methods for theoretical and experimental re-
search, coordination of joint research work of the laborato-
ries and JINR Member States on the methods of measure-
ment and processing of experimental data. The new labo-
ratory was launched on the base of the Computing Centre
located at the Laboratory of Theoretical Physics. In 2000,
the LCTA was renamed into the Laboratory of Information
Technologies.

The ceremonial meeting was opened by JINR Vice-
Director M. G.Itkis. He noted the invaluable role of the
Laboratory in the development and implementation of the
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JINR computing, programming and mathematical soft-
ware as well as a large contribution that LIT staff made to
the development of mathematical methods, allowing one
to obtain important physical results. Today LIT is actively
developing one of the JINR basic facilities — the mul-
tifunctional information-computer complex. It includes
grid centres of Tierl and Tier2 level for the LHC experi-
ment, a cloud infrastructure, and a heterogeneous cluster
HybriLIT for parallel computing.

LIT Director V.V.Korenkov made a presentation
entitled “JINR LIT 1966-2016. 50 years” which with the
help of figures and state-of-the-art techniques reflects the
key milestones of the formation and development of the
Laboratory from its launching up to the present day.

VBLHEP Director V.D.Kekelidze first congratulated
the LIT staff on the occasion of the anniversary. In his ad-
dress he noted that LIT and VBLHEP had very long-stand-
ing and close ties and expressed a hope for active coopera-
tion of LIT and VBLHEP on the NICA project. In his con-
gratulatory note, BLTP Director V. V. Voronov stressed that
his laboratory played an important role in the LIT develop-
ment: BLTP scientists became a core of the Department of
Computational Mathematics. FLNP Director V. N. Shvetsov
also congratulated the Laboratory staff and wished every




IIUX TBOPYECKHUX ycrexoB. [Ipo3Bydanu mozapaBieHUs
ot aupekropa LIKC «/lyona» A.Il.[lyku, 3amaupexropa
HMUI «Kypuarosckuii uncTUTYT» B. E. Benuxosa, HayuHO-
ro pyxoBoautens MCII PAH akagemuka B. I1. iBananKoBa,
npesugenta HUAY MU®U b. H. Onbikust, 3aManpexTopa
UIIM PAH B.®. Tumxkuna, 3amaupexropa HUBI MI'Y
B.B.BoeBoauna. Ilozapasnenust ot qupekropa HUMAD
MI'Y M. U.Ilanacroka nepenan A.Il Kprokos, a ot 6uo-
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taka MI'Y Breictymmia I 1O. Pusandenko. B cBoem BbI-
CTYIJICHUM peKTop yHuBepcutera «[lyona» JI.B.®Dyp-
caeB ckazan: «Msl paccmarpuBaeM JIMT kak moxppasne-
JICHUE yHUBEpCHUTETa. TakoMy MapTHEPCTBY MO3aBUIYET
000 MOJIOJION POCCHICKHMU YHUBEPCUTET. Yke Oosee
35 HammMx BBIIYCKHMKOB paboTaroT B Bamleil Jabopa-
Topun». lIpUBETCTBEHHBIE TEJIETPaMMbl OBUIM IOIy4e-
HBl U3 [ocynapcTBeHHON aymBbl, OT coTpyaHuxkoB MDBD

Jly6Ha, 16 centsiOpsi. TopkecTBEHHOE 3aceJaHUEe, TIOCBAICHHOE 50-JICTHIO
co Hst ocHoBaHUs JlabGoparopun nHpOpMaoHHbIX TexHosornit OV, Bpyduenue npa3qHuaHOro TOpTa

Dubna, 16 September. A ceremonial meeting dedicated to the 50th anniversary of the establishment of JINR’s Laboratory of
Information Technologies. Presentation of a birthday cake

success in the future. There were greetings from Director
of the Space Communication Centre “Dubna” A.P. Duka,
Director of the NRC “Kurchatov Institute” V. E. Velikhov,
Academician of the Russian Academy of Sciences
V.P.Ivannikov, President of the National Research
Nuclear University MEPhI B. N. Onykia, Deputy Director
of the IPM RAS V.F.Tishkin, Deputy Director of the
MSU Computer Centre V.V.Voevodin. A.P.Kryukov
passed greetings from Director of the MSU Institute of
Nuclear Physics M.I.Panasyuk, and G.Yu.Riznichenko
gave a message from the Biology Department of Moscow
State University. In his speech, rector of the University
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“Dubna” D.V.Fursaev said, “We are considering the
LIT as a unit of the University. This partnership would
be the envy of any young Russian university. More
than 35 our graduates are working at your Laboratory”.
Greeting telegrams came from the State Duma, colleagues
of IHEP (Protvino), the Plekhanov Russian University
of Economics, the Plenipotentiary of the Government
of Armenia S.Arutyunyan, and a member of the JINR
Scientific Council G. Stratan (Romania).

The official part of the meeting ended with awarding
the well-deserved LIT employees and veterans with the
honorary diplomas and commendation certificates of the
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(ITpotBuHO), Poccuiickoro rocy1apCTBEHHOTO YKOHOMHYE-
ckoro yHuBepcutera uM. I'. B.IlnexanoBa, mOJIHOMOYHOIO
TIPECTABUTEINS TIpaBUTEIbCTBA ApMeHUH C. ApyTIOHSHA,
uiieHa Yuenoro cosera OMSU I'. Ctparana (Pymbinus).
3aBepHInIach TOPKECTBEHHAS YacTh BPYUYECHHEM JIH-
TUIOMOB TTOYETHBIX COTPYAHUKOB OOBbEMHEHHOTO WHCTH-
TyTa, MOYETHBIX FPAMOT U MOYETHBIX JuruiomoB OWSAN
3acCiyKeHHbIM coTpyaHukaMm u Berepanam JIUT. B kaue-
CTBE 3aKJIOYMTEIILHOTO aKKOpJa Ipa3IHHKa COTPYIHUKH
JIT® npenonHecnu BEIUKOJIENHBIA TOPT, MOPA3UBLIMI
BCEX KaK CBOMMH pazMepamu, Tak U odopmieHueMm. OH
OKazaJicsl BEJMKOJICTICH U 10 BKYyCOBBIM KadeCTBaM.

B BbICTaBOYHOM 3aie M (oiie ObUTM pa3BemIaHbl BbI-
ITyCKA OYCHb MOMYJSIPHOH B CBOE BPEMs CTEHIA3eThl
«mnynbe». K 1o6unero nabopatopunt ObLIM  HM3aHBI
JIB€ KHWTH: BOCIOMHHaHHUs coTpynHukoB JIUT (cocra-
Butesb JI. A.KanmbikoBa) 1 COOpPHMK M30paHHBIX Mare-
puanoB creHraseTtsl «MMmynabe»  (aBTOP-COCTaBHTEINb
A.A.Pactopryes). Muorum Betepanam JIUT Oymet wH-
TEPECHO TIOJHMCTaTh CTPAHHUIBI 3THX M3IaHUM W BCIIOM-
HUTh CBOMX TOBApHIIEH M KOJUIET, BMECTE C KOTOPBIMH
OHU 3aKJIa/IbIBIN (yHJAMEHT JJIsl YCIICITHOTO PAa3BUTHS
nabopaTopuu, TOCTHKEHUS KOTOPOH MO MpaBy 00eCIeqn-
JM el BEICOKOE MECTO CPEIN MHUPOBBIX BBIYHCINTEIBHBIX
LIEHTPOB.

B .

HAYYHOE COTPYOHMYECTBO
SCIENTIFIC COOPERATION

12-14 oxra6ps Baxy (Asepbaiipxan) mocetuaa
npeacTaButerbHas Aeareraums OVISIML. 12 oxrsabps
B 3paumn Ilpesmamyma HaumonarpHoit arapemun
Hayk Asep6aiipkaHa COCTOSAOCH 3acepaHue pabo-
gent rpynnsl Ounancosoro komurera OVISIM moa
IPEACEAATEABCTBOM MOAHOMOYHOTO NPEACTABUTEAS
npasureabcTBa boarapun npodeccopa A. Kocrosa.
Ha nem Obiam paccmoTpensl (hMHAHCOBBIE BOTPO-
cbl, TpeOyomue 06CYKAEHUS B TPEAABEPUN CECCHUI
@Ouuancosoro komurera u Kommrera moAHOMOYHBIX
npeacrasuteaein OVISIVL

13 okrabps 6biam oTkpeitel Anu OVISIM B
Azepbaiiaskane. TopskecTBeHHbIE 3aCEAAHUS B PaM-
kax Ameit VHCTHTyTA NPOXOAMAM IOA IpeAceAa-
TEABCTBOM mpe3uAeHTa HaumoHaapHON arapeMun
Hayk AsepGaiiaskana akapemuka A. Aauzape B Aome
yaenbix HAHA, pacnoroskeHHOM B akapemuye-
CKOM TOpPOAKe. B umcae moverHsix rocreit Gbiay mo-
con Poccuitcroit @epepanun, nmocoa IToabum, mep-
Bble cekperapu nocoabcTB Yemckoit Pecny6anky,
Pecny6ankn Kazaxcran u Pecny6ankn Bearopyccnny,
yareH Yuenoro cosera OMINM O. A6AuHOB, a TaksKe
unreHbl Akapemmu Hayk Aszep6aiipskaHa, TPUHUMAIO-
e aKTMBHOE Yy4acTue B Pas3BUTUM UM YKPENAEHUM
corpyaundectsa ¢ OVMSIM. Buumanmio y4acTHUKOB
ObiAa TPEACTaBAEHA TPAAMIMOHHAS NMOCTEPHAs Bbl-

Joint Institute for Nuclear Research. As a final chord of
the meeting, the BLTP staff presented a gorgeous cake that
struck all the attendees by both its size and design (see
photo). The cake turned out to be amazing not only visu-
ally, but also in taste.

In the exhibition hall and in the foyer, presented were
releases of the very popular in good times wall newspaper
“Impulse”. Two books have been published on the occa-
sion of the anniversary of the Laboratory: memoirs of the
LIT employees (compiled by L. Kalmykova) and a collec-
tion of materials based on the wall newspaper “Impulse”
(author-compiler A.Rastorguev). Numerous LIT veterans
will be eager to look through the pages of these books and
to remember their friends and colleagues, who all together
laid the foundation for the successful development of the
Laboratory, the achievements of which have rightly pro-
vided its high rank among the computing centres world-
wide.
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On 12-14 October, a representative delegation
from JINR visited Baku (Azerbaijan). On 12 October,
a meeting of the working group of the JINR Finance
Committee was held in the Presidium of the
Academy of Sciences of Azerbaijan. Plenipotentiary
of the Government of Bulgaria Professor L.Kostov
presided over the meeting. Issues of financing that
had to be discussed before the sessions of the JINR
Finance Committee and the JINR Committee of
Plenipotentiaries were considered.

On 13 October JINR Days in Azerbaijan were
inaugurated. Ceremonial meetings in the framework
of the JINR Days were held under the guidance of
the President of the National Academy of Sciences
of Azerbaijan (NASA) Academician A. Alizade, in
the Scientists’ Club in the Academy campus. Among
guests of honour were the Ambassador of the Russian
Federation, the Ambassador of Poland, first secretaries
of the Embassies of the Czech Republic, the Republic
of Kazakhstan and the Republic of Belarus, member of
the JINR Scientific Council O. Abdinov and members
of the Academy of Sciences of Azerbaijan who take
an active part in the development and strengthening
of cooperation with JINR. A poster exhibition was




HAYYHOE COTPYOHMYECTBO

CTaBKa, MOCBsmeHHas 06uaeo VIHCTUTYTA, TPHOpU-
TETHBIM HANPABAEHMSAM AEATEABHOCTM €ro Aabopa-
TOpMIL, a TakxKe ucropuu corpypnmdectsa OVISIN u
Aszepbaiiaskana.

Ha sacepanmsax mposBydaryu AOKAAABI AMPEKTO-
pa OVISIN B. A. MatBeeBa, anpexkropa AaGoparopun
¢dmsuru Beicokux sHepruit B. A.Kekeamase u ap.
B 3Hax yBaskeHus ¥ NPU3HATEABHOCTM 3a BKAAA B
pasBuTHe COTpyAHMUYeCTBA YaeHbl Aereranun OVISIVI

SCIENTIFIC COOPERATION

U y4acTHuRM paboueit rpynmnsl OuHaHCOBOTO KO-
mutera H. A.Pycakosuy, C.3.Ilakyasg, A.Kocros,
M. Byasunbcku n M. IlITeka Gbiam HarpaskA€HbI Me-
Aaasmy, BbimymeHHbiMuM B 4yecTh 70-aetuss HAHA,
a aupekrop OMSIM B.A MarBeeB — MeAaAbIO
um. Hacpepaamna Tycu. B 3aBepmenne odunuarn-
HOM dvactu roctu mocetmanm uHCTUTYTEl HAHA,
HannoHaAbHBIN LEHTP AACPHBIX MCCACAOBAHUIA U
bBakuHCKUI TOCYAaPCTBEHHBIN YHUBEPCUTET.

Baky (Aszep0aiimpkan), 12—14 okta6pst. Yuactauku Jueit OUSIU B AzepObaiimkane

JOINT INSTITUTE

[ og NUCLEAR
§ NUCLEAR RE

Baku (Azerbaijan), 12—14 October. Participants of JINR Days in Azerbaijan

organized for the participants. It was dedicated to
the jubilee of JINR, priority trends of research at
its laboratories and the history of JINR—Azerbaijan
cooperation.

JINR Director V.Matveev, VBLHEP Director
V.Kekelidze and other speakers made reports at the
meetings. In recognition of their contribution to the
development of cooperation, the following members
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of the JINR delegation were awarded medals issued
to mark the 70th anniversary of NASA: N.Rus-
sakovich, S.Pakuliak, L.Kostov, M.Budzinski and
L. Shtekl. JINR Director was awarded the Medal named
after Nasreddin Tusi. After the official ceremony,
the guests visited institutes of the National Academy
of Sciences of Azerbaijan, the National Centre of
Nuclear Research and Baku State University.
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C 4 no 7 nrons B JIaGoparopun TeopeTHIecKon PH3u-
KU npoxoauiio Mexcoynapoonoe pabouee coseuwyanue no
¢puzuxe manouacmuunvix cucmem (FBS-Dubna-2016).
OTO yXe BTOpPOE TaKoe COBELIaHHE, OPraHU30BAHHOE B
Jyoune. B Hem mpunsuin yuyactue Oonee 50 y4eHbIX U3
ABctpun, bpaswnuu, Benrpun, I'epmanum, WM3pawms,
Kasaxcrana, Poccun, Cnosakum, CIIA, VY36exucrana,
Vkpaunnsl, Yexun u FOAP. beuio 3aciyimano 35 1okinaaos.

Coemanne ObUTO TOCBAIICHO HaMaTH Braaummupa
Bopucosuua bensesa (22.06.1933-02.03.2015), usBect-
HOro (hHU3HMKa-TCOPETHKA, OJHOTO W3 MHUOHEPOB (PH3UKH
MaJOYaCTHYHBIX CHCTEM.

B kauecTBe OCHOBHOIO IpenMeTa HCCIEelI0BaHUIl B
(hM3rKe MaNOYaCTUYHBIX CHCTEM BBICTYIAIOT KBAHTOBEIC
CUCTEMBI, KOTOPBIC MOXXHO CYHTATh COCTOSIIUMH U3 He-

Gompmoro gucna (CKaxeM, IByX, TPEX, YETHIPEX) dJIeMEeH-
TapHBIX COCTABISIOIMX. B 3aBUCUMOCTH OT KOHKPETHOM
CUTyallUd M JHMalNa30Ha pPacCMaTPUBAEMBIX HHEPIUN B
POJIM TAKUX COCTABIISAIONIMX MOTYT BBICTYNATh KBapKH, OT-
JIeNIbHBIE HYKIIOHBI, A7pa WIN Ja’Ke aTOMbl U MOJEKYJIBL.
MasocTs uncia 3IeMEHTAaPHBIX COCTABIISIONINX B CHCTEME
MIO3BOJISIET CO3/1aBATh M PA3BUBATh MATEMAaTHIECKN CTPOTHE
Y TOUHBIE METO/IBI €€ NCCIIEJOBaHNS, HE TPEOYIOIHE alTb-
Helmmx Quzndecknx npudmmxeHuid. brarogapst ceoemy
YHHUBEPCAJILHOMY XapakTepy IOJXO/bl, OCHOBAaHHBIC Ha
TEOPUH MAJOYAaCTHYHBIX CHCTEM, IPUBOIAT K yCHEeXy Ipu
PEIICHIH MHOTHX 3a/1a4 SIICPHOM U aTOMHON (DH3UKH, MO-
JEKYISIPHOHN (PU3UKH U KBAHTOBOH XUMHUH.

Hemsmu cosemjanus «FBS-Dubna-2016» siBasuiuch
Mpe3eHTalMs] HOBBIX UAEH M PEe3yabTaToB, ONPENEICHUE

JlaGoparopus Teopernueckoit ¢puszuku um. H. H. boromnto6osa, 4—7 uross.
MexayHaponHoe paboyee CoBeLIaHue M0 HHU3NKE MATOYACTHIHEIX CHCTEM

The International Workshop on Few-Body Systems
(FBS-Dubna-2016) was held at the Bogoliubov Laboratory
of Theoretical Physics on 4—7 July. This was already the
second workshop of such a kind organized in Dubna. More
than 50 researchers from Austria, Brasil, Czech Republic,
Germany, Hungary, Israel, Kazakhstan, Russia, Slovakia,
South Africa, Ukraine, United States, and Uzbekistan took
part in the workshop. Thirty five talks were given.

The 2016 workshop was dedicated to the memory of
Vladimir Belyaev (22.06.1933-02.03.2015), a prominent
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The Bogoliubov Laboratory of Theoretical Physics, 47 July.
The International Workshop on Few-Body Systems

theoretician who was one of the pioneers of few-body
physics.

The main subject of few-body physics is formed by
various quantum systems that might be considered consist-
ing of several (say two, three or four) elementary constitu-
ents. Depending on a particular situation and the energy
range under consideration, the role of such constituents
may be played by quarks, mesons, individual nucleons,
nuclei or even by atoms and molecules. The smallness of
the number of constituents in a system allows one to devel-
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0COOCHHO MHTEPECHBIX M AKTyaJIbHBIX T€M JaJIbHEHIINX
HCCIIEeIOBAHNI, JOKJIA/IBI O TIPOTPEcce B MOAXOAAX U METO-
JlaX PEIeHUs Pa3IMYHBIX MAJIOYACTHYHBIX 3a1ad. Anpec
odunmansHOTO BeO-caiita coBemanus: http://theor.jinr.
ru/~fbs2016.

C 4 no 9 wrons B Jlaboparopun MH(POPMAITOHHBIX
TEXHOJIOTHH TIpoxoxwia 7-1 MexayHaponHast KOH(pepeH-
st «Pacnpedenennvle eviuucienus u 2puo-mexnonozuu
6 nayke u oopazoeanuu» (GRID’2016). Kondepennus,
KOTOpasi POBOINTCS KaXK/(bIe 1BA TO/1a, HA ATOT pa3 Obu1a
mocesimeHa 60-netuto OMSN u 50-netuto oOpa3zoBaHuUs
JIBTA (temeps JIUT).

Koudepenmus GRID siBrsieTcst yHUKaIBHOM TITOIIA-
KO 1U1s1 0OCY>KICHUSI IUPOKOTO CIEKTPa BOIPOCOB, CBS-
3aHHBIX C MCIOIB30BAHNEM U Pa3BUTHEM PACTIPE/ICIICHHBIX
TPUJI-TEXHOJIOTHH, TETEPOreHHBIX M OONAuHBIX BBIYHCIIC-
HUM B Pa3sIMYHBIX O0JACTAX HAYKH, 0Opa3oBaHMs, IPO-
MBIIIJICHHOCTH U Ou3Heca. KoHdepeHus TpaauiioHHO
TIPUBJICKACT MHOTOYHMCIIEHHOE COOOIIECTBO POCCHHCKHX
1 3apyOEKHBIX CIEIHAIICTOB, TOTOBBIX OOCYIUTH BO3HH-
KaloIINe 33/1a9M ¥ TEPCIICKTHBBI Pa3BUTHSI COBPEMEHHBIX
MHPOPMAIMOHHBIX TEXHOIOTHH.

B pabore «GRID’2016» mnpussmm yuactue 00-
nmee 250 y4YeHBIX W3 Hay4HBIX IICHTPOB A3sepOaiimkaHa,
benopyccun, bonrapum, I'epmanuum, I[pysuum, Kuras,

CONFERENCES. MEETINGS

Momnnossl, Monronwu, Pymenun, CrnoBakuu, @paHimn,
UYexnn, Ynmm, IBermn n apyrux crpad. Poccus Owima
MpPeJCTaBIeHa y9acTHUKaMU u3 Oornee dem 30 yHUBep-
CHTETOB M HCCIIEIOBATEILCKUX IIEHTPOB. B paMkax KoH-
(epenn ObLTa OopraHm3oBaHa padorta 10 cekiuii, Ha
KOTOPBIX 00CY’KAAINCh BOIIPOCHI, CBSI3aHHBIE C PA3BUTHEM
TPUJI-TEXHOJIOTHH, TeTEpOreHHBIX BBIYMCICHUH, J00pO-
BOJIbHBIX BBIYMCIICHUH, OOJIAYHBIX TEXHOJIOTHH, aHaJIN-
TUKHM OOJBIIMX JAHHBIX. Takke B paMKax KOH(EpeHINH
OblTa OpraHM30BaHa IIKOJIA ISl MOJIOJBIX YUEHBIX, acIli-
PaHTOB U CTYJCHTOB, I7Ie ObLIN IPOBEICHBI YUeOHBIE Kyp-
CBI 110 T'€TEPOreHHBIM U 00JIAYHBIM BBIYHCIICHHSM.

OHUHAHCOBYIO TIOIACPKKY IPOBEICHUIO  KOH(e-
peHiuu  okazana gupeknust OUSM, cnoHcopamu U
naptHepamu BoicTynuiu IBS  Platformix, Supermicro
Computer, NIAGARA, Brocade, INSPUR, Innopractika,
Jet infosystems, Schneider Electric, NVIDIA, komnanus
«Ai-Texoy», Intel, PARALLEL.RU, a Taxxe u3mareib-
cTBO «OTKPBITBIE CUCTEMBD).

Otkpein koH(epenmuo mupekrop OUSAN B. A. Ma-
TBEEB JJOKJIAJOM, MOCBSIIEHHBIM UCTOPUU CO3MAHMUS, CO-
BPEMEHHOMY COCTOSIHUIO W TI€pCIIeKTHBaM pa3BuTHs MH-
cturyta. B.A.MarBeeB MOAUEPKHYN, YTO HH(POPMALH-
onHast uHppacTpykrypa OMSAN — onna u3 ero 6a3oBbIX
YCTAHOBOK.

op mathematically rigorous, exact and faithful approaches
to its treatment, which do not require further simplifying
physical assumptions or approximations. Due to their uni-
versality, the approaches based on the theory of few-body
systems pave the way to successful solving various prob-
lems in nuclear physics, in the physics of atoms and mol-
ecules, in quantum chemistry, etc.

The workshop was aimed at presentation of new ideas
and results, determining the most interesting and hot topics
for further research, reports on progress in approaches and
methods of solving various concrete few-body problems.
The official website of the workshop is http://theor.jinr.
ru/~tbs2016.

On 4-9 July, the Laboratory of Information Technol-
ogies hosted the 7th international conference “Distributed
Computing and Grid Technologies in Science and
Education” (GRID’2016). The conference is held every
two years and is traditional for the Laboratory. This year
the conference was dedicated to the 60th anniversary of
JINR and the 50th anniversary of LCTA (now LIT).

The GRID conference is a unique platform for dis-
cussing a wide range of issues related to the use and devel-
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opment of distributed grid technology, heterogeneous and
cloud computing in various fields of science, education,
industry and business. The conference attracted a large
community of Russian and foreign specialists ready to
discuss emerging challenges and prospects of the develop-
ment of advanced information technology. The conference
was attended by more than 250 scientists from the research
centres of Azerbaijan, Belarus, Bulgaria, Chile, China,
Czech Republic, France, Georgia, Germany, Moldova,
Mongolia, Romania, Slovakia, Sweden, etc. Russia was
represented by participants from more than 30 universi-
ties and scientific research centres. The conference was
organized in ten sections which discussed the issues re-
lated to the development of grid technologies, heteroge-
neous computing, volunteer computing, cloud computing,
big data analytics. Also, during the conference, a school
for young scientists, postgraduates and students was orga-
nized, where tutorials were conducted on heterogeneous
and cloud computing.

Financial support for the conference was provided
by the JINR Directorate. The sponsors and partners of the
conference were IBS Platformix, Supermicro Computer,
NIAGARA, Brocade, INSPUR, Innopractika, Jet in-
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[TneHapHyto ceccHio OTKPBUI Mpeacenarenb KoH(e-
penuuu, nupextop JIUT B. B. KopeHbkoB 10KIIa10M O TEKY-
IIIEM COCTOSIHUH M MEPCTIEKTHBAX pa3BuTHs Jlaboparopun
nH(POPMAMOHHBIX TexHonornii. Ocoboe BHUMaHNE B J10-
KJ1aj1e OBLUTO YAETICHO TPUI-UHPPACTPYKTYpPE, B TOM YUCIIE
co3maHmio TeHTpa Tier-1, pa3BUTHIO KOMIBIOTHHTA IS
merampoekta NICA, co3mannio B 1abopaTopuul TeTepo-
TEHHOI BBIYMCIMTENBFHON CHCTEMBI M APYTUM MPOEKTaM,
aKTHUBHO pa3BuBatomumcst B JINT.

B cBoem muieHapHOM Joknane aupekrop Mucrutyra
¢usukn Beicokux sHeprui (Ilexmn, Kurait) B.JIn mpen-
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CTaBMJI 0030p O pPa3BUTHU TpHA-TexHOMOrmii B Kurae.
Jlokmaguuk 0co00 OTMETHI MHOTOJIETHEE IIOZOTBOPHOE
corpynanyectBo Mexay OUAN n Kutaem, B pamMkax Ko-
TOpPOTO pa3paboTaHO W Pa3BHBAETCS MPOTpaMMHOE 00e-
cneuerne ais npoekroB JUNO u BES-III.

C noknazoM O TEKyIIeM COCTOSHHM M TUIaHaX pea-
mm3arn Meranpoekta NICA BBICTynHI BHIIE-AUPEKTOP
OUSAN I. B. TpyOHUKOB.

B cBoeMm muieHapHoM noknazne 3amaupexropa HBII
MI'Y B.B.BoeBoaux naix 0630p pa3BUTHS KOMITBIOTHHTA
B MOCKOBCKOM TOCYIapCTBEHHOM YHHBEPCHUTETE, a TAKKE

JlaGoparopust nHGOPMAILIMOHHBIX TEXHOJIOTHH, 4-9 urois. 7-1 MexyHapoaHas
koH(pepenius «PacnpeneneHHbIe BBIYUCICHHUS ¥ TPHI-TEXHOJIOTHN B HAYKe U 00pa30BaHUI

The Laboratory of Information Technologies, 4-9 July. The 7th international conference

“Distributed Computating and Grid Technologies in Science and Education

fosystems, Schneider Electric, NVIDIA, I-Teko, Intel,
PARALLEL.RU as well as the publishing house “Open
Systems”.

The conference was opened by JINR Director
V. A.Matveev. He delivered a report devoted to the his-
tory, current status and perspectives of the development
of the Institute, and emphasized that the information infra-
structure of JINR is one of its basic facilities.

The plenary session was opened by the Chairman of
the conference LIT Director V. V.Korenkov who reported
on the current status and prospects of the development of
the Laboratory of Information Technologies. Special at-
tention was focused on the grid infrastructure, including
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”

the creation of the Tierl centre, the development of com-
puting for the NICA megaproject and the creation of a het-
erogencous computing system and other projects actively
developing at LIT.

In his plenary report Weidong Li (Institute of High
Energy Physics, Beijing, China) presented an overview
dedicated to the development of grid technologies in
China. Weidong Lee highlighted a fruitful cooperation
between JINR and China, within which software for the
projects JUNO and BESIII has been developed.

A-report on the current status and plans for implemen-
tation of the megaproject NICA was made by JINR Vice-
Director G. V. Trubnikov.
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paccMOTpel TepPCIEeKTUBBl CO3AaHMsI HOBBIX IMapaiieib-
HBIX QJITOPUTMOB B CBSI3U C OYypHBIM pPa3BUTHEM HOBBIX
BBIUUCIIUTENIBHBIX apPXUTEKTYP U TEXHOIOTUH Mapasienb-
HOTO TIPOTPaMMHUPOBAHUS.

Psit iieHapHBIX TOKIIa 0B Ha KOH(EPEHIINH CAETAIN
npeacrasutenu [T-unnycTpun, KOTOpble TaKXkKe BBICTYIH-
JIK CIIOHCOpaMu KoH(epeHIrH. B 3Tix mokianax ObUT AaH
aHaJIM3 Pa3BUTHSI MH(POPMALIMOHHBIX TEXHOIOTHH U Tpen-
CTaBJICHBl TCHJCHIIMH Pa3BUTHUs CHCTEM XpPaHEHHs, KOM-
MBIOTEPHBIX KOMMYHUKAIIMH, HOBBIX BBIYHCINTEIBHBIX
ApXUTEKTYp, TMPOEKTHUPOBAHUE KPYIHBIX BBIYMCIUTEIb-
HBIX [ICHTPOB.

B noxnmame T.A.Crpmx (JIMT OUSIN) 61 mpen-
CTaBJIeH 0030p COCTOSTHUS U TiepcrieKTuB pa3zsutus B JIUT
OUAUN nentpa Tier-1 mns sxcriepumenta CMS. B moxa-
Jie OTMEUEHO, YTO B XO7i¢ PaboT 10 CO3/IaHMIO U IKCILTya-
tarmu Tier-1 HaKoryIeH OECIIEHHBIH OIBIT, KOTOPBIH Oy1eT
BocTpeOoBaH [uisi Oynyiiero MH(pOPMannOHHO-BBIYUCIIH-
TeabHoro neHtpa meramnpoekra NICA.

IMnenapuenii gokman 3amaumpexropa HUILL «Kyp-
yatoBckuil HHCTUTYT» B. E. Bennxoa ObL1 nocesiieH te-
KyIIEMy CTaTyCy 1 MepCIeKTHBAM pa3BUTH IeHTpa Tier-1
B HUII «KypuaToBckuii HHCTUTYT» B XOJ€ BTOPOTO CEaHca
Ha bonbiom agponHom kosaiaepe (BAK).
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Bompmmoit mHTEpEC yYaCTHHKOB KOH(EPEHIINH BEI-
3Ban gokian O.CwmupHoBoil (JIyHICKHIT YHUBEpPCHTET,
[IIBerst), MOCBAMIEHHBIH 0030py TEKYIIMX TCHACHIUI B
00acT! pacrpe/ieICHHBIX BBIYMCICHUI U CUCTEM XpaHe-
HUs TaHHBIX Ha pumMepe NorduGrid.

B noxnage M. bopoauna (MU®U) 6but0 AaHO OMH-
CaHHEe OCHOBHBIX KOMIIOHEHTOB cucTeMbl ProdSys2 s
skcniepumenta ATLAS. ProdSys2 ucnomns3yeTcs Thicsda-
MH q)HBI/IKOB JJIA YAAJICHHOTO aHaIn3a JaHHbIX, ITPU 3TOM
00beM O6pa6aTLIBaeMBIX JaHHBIX BBIXOAUT 3a IMPEACIIbI
mkansl EXABYTE. B nokmame ObuiM IpeacTaBICHBI
Ba)KHbIE NIPOEKTHbIE perieHus ProdSys2, a Takxke ypokw,
H3BJICUCHHBIC U3 OIIbITA pa6OTI)I B TCUCHHEC BTOPOT'O C€aH-
ca BAK.

JI. Manertu (LIEPH) npeacraBun goknazn o pa3BUTHH
cucreM xpasenus B LIEPH ¢ nomMombto pacnpeneneHHON
¢aiinosoii cucrembl EOS s obnaunoit mHppacTpyKTy-
pst CERNBox, no3ossttonieii 53peKTHBHO UCIIOIb30BaTh
JaHHBIE Ul HAYYHBIX W WHXXCHEPHBIX HCCIIEIOBAaHHH.
VYenex pemennss EOS/CERNBox noxrsepskaaercst 60Ib-
IIOH MOMYJISIPHOCTBIO — YHCIIO MOJIb30BaTENeH ATOro 00-
JIAYHOTO XpaHUIUINA HegaBHO npeBsicuio 5000.

Joxnan 1. Oneiinuka (JIMT OUSN) Obun nocesieH
npoekty PanDA (Production and Distributed Analysis
System), ero 3amycky Ha CyNnepKOMITBIOTEPHBIX TIaThop-

The plenary talk given by V. Voevodin (MSU SRCC)
overviewed the development of computing at Moscow
State University and discussed some prospects of design-
ing new parallel algorithms due to the rapid development
of new computing architectures and parallel programming
technologies.

A number of plenary reports were made by the repre-
sentatives of the IT industry which sponsored the confer-
ence. These reports analyzed the development of informa-
tion technologies and the development trends in storage
systems, computer communications, new computing ar-
chitectures as well as designing large computing centres.

Dr. T. Strizh (LIT, JINR) gave an overview of the sta-
tus and perspectives of the development of Tierl centre
at LIT for the CMS experiment which was commissioned
at LIT in early 2015. The report noted that during the
work on the creation and operation of Tierl, invaluable
experience was accumulated which would be demanded
in the design, construction and operation of the future
information and computating centre for the megaproject
NICA.

A plenary lecture presented by V.E. Velikhov (NRC
“Kurchatov Institute”) was devoted to the current status
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and development prospects of the centre Tierl at NRC
“Kurchatov Institute” in connection with a second session
at the Large Hadron Collider (LHC).

Great interest of the conference attendees was aroused
by the report delivered by O. Smirnova (Lund University,
Sweden) devoted to the current trends in distributed
computing and data storage systems on an example of
NorduGrid, covering different aspects, from technological
to political ones.

M.Borodin (MEPhI) reported on the main compo-
nent of the ProdSys2 system for the ATLAS experiment.
ProdSys2 is used by thousands of physicists for remote
data analysis, the volume of processed data being beyond
the EXABYTE scale. The report also presented important
design solutions ProdSys2 as well as lessons learned from
the experience during the second LHC session.

L.Mascetti (CERN) delivered a report on the devel-
opment of storage systems at CERN using a distributed file
system EOS for a cloud-based infrastructure CERNBox
which allows effective use of data for scientific and en-
gineering research. The success of the solution EOS/
CERNBox is confirmed by its high popularity — the num-
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Max B KadeCTBE MOpTaia, HE 3aBUCSIIETO OT KOHKPETHON
BBIYHCIIATENIEHON HHPPACTPYKTYPBI, © BOSMOXXHOCTSIM HIC-
TTOJTE30BAHNUS 3TOW CUCTEMBI HE TOJBKO JJIS 3a/1a9 (QU3UKN
BBICOKMX PHEPTUH U SIEPHON (PHU3UKH, HO M IS PEIICHUS
pecypcoeMKHX 3a1ad B OnonH(popMaTuke u acTpodusnke.

I Angam (JIMT OUSN) mocBATHI CBOH JOKIam pas-
BUTHIO TeTepOreHHBIX BhrurcieHuil B OMAN na 6a3ze xina-
crepa HybriLIT. B noxmaze GpII0 TpeaCTaBICHO OMHMCAa-
HHUE MTPOrPaMMHO-UH(OPMATMOHHON CPEeBI KitacTepa st
pa3paboTKH TapajuIeNbHBIX MPHUIOKEHUH, MPOBEACHUSA
MaCCHBHO-TIAPAJUICIIbHBIX PACYETOB C HCIIOIB30BAHUEM
Pa3NUYHBIX BRIYUCIUTENBHBIX apXUTEKTYp, @ TAKKe MPH-
MEpbI HCTIOIB30BAHMS KJIACTepa [UIS PEUICHUS PAa3THIHBIX
3amay OMSN.

C.B.Ilomsxos (MIIM PAH) pacckazam o cymepkom-
MBIOTEPHOM MOJIETHPOBAHUH IPOIIECCOB B MHUKPODJICK-
TPOHUKE C YYETOM aTOMHOM U MOJIEKYISIPHOH CTPYKTYpbI
OT/IENIbHBIX AJIEKTPOHHBIX AIIEMEHTOB. B ero nokiane Obut
MIPEACTABJICH MOJAXO0A K YHCICHHOMY PEIICHHUIO 3a7ad s
pacdeTra 3MEeKTPOHHBIX IEMEHTOB C MCIIOIB30BaHUEM MO-
JleJiell CeTKM Ha MaKpOypOBHE M PEILIEHUIO YPaBHEHMM
MOJIEKYJISIPHOM TMHAMHKH Ha MUKpOypoBHE. [lockonbky
001l AITOPUTM TIOBOJIBHO PECYPCOEMKHH, €T0 peain3a-
[[US] U3HAYAJIbHO OPHEHTHPOBaHA HAa HCIIOJIb30BAHUE I1a-
PpalICIIbHBIX BBIYHMCIICHHUH.
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OnHO U3 TUIEHAPHBIX 3aceTaHUi KOH(PEepeHIINH OBII0
nocesiero S50-neturo Jlabopatopun WHGOPMATMOHHBIX
texHonorui. [upextop JIUT B.B.KopenbkoB BbICTY-
MIWI C UCTOPUYECKUM 0030pOM PA3BUTHUS BBIYMCINTEINb-
HOW TexHUKH U [T-TexHONMOTHI B MabopaTopuu, a TaKkKe
pacckazanm 00 OCHOBHBIX JOCTHTHYTBIX pe3yJbTarax.
JlokiaauuK OTMETHII 0COOYIO POJIb OCHOBATECH J1abopa-
topun — M. T MemepsikoBa, BHECIIIETO OTPOMHBIN BKJIa]
B CO3/[aHHE HE TOJBbKO Jaboparopuu, HO U MHCTHTYTA H
ropona, u H.H.ToBopyHa, uell Bkyiag B pa3BUTHE aBTO-
MaTtu3auu HayuyHbix ucciaenoanunit B8 CCCP u 8 OUSN
kosoccasieH. H. H.T'oBopyH co3zan cuibHyI0 KOMaHAy Ha
6a3e KOJUIEKTHBA JTa0OPATOPUH C IPUBJICUCHUEM BETYIIIHX
crienuanuctoB u3 Apyrux ropoioB CCCP u pa3HbIx cTpaH.
B kxagecTBe 3HAYMMBIX COOBITHII B HCTOPHUHU JTabOpaTOpUHU
B.B.KopeHbKOB OTMETHII CO3/IaHUE TPAHCIATOPA C SI3bIKa
®OPTPAH, MOHHUTOPHHTOBON cHUCTeMBI «JlyOHa», orre-
paoHHO# cuctembl «/lyOHay, co3nanue TepMUHAIBHOM
CEeTH, 32 OCHOBY KOTOPOH B3SUIM IHAJIOTOBYIO CHCTEMY
WHTepkoMm, 4TO B KOHEYHOM HTOTE MPUBEIIO K CO3JAHUIO
nokanpHON cetu JINET, oObeawHUWBIIEH NpPaKTHUCCKU
Bce BhIUMCIUTENbHbIe MatiHbl OWSN, u npyrue BaxHbIe
nmoctkeHust naboparopun. Jupekrop JIUT pacckazan
00 ncropun corpygandectsa OSSN u LIEPH B obnactu

ber of users of this cloud storage has recently crossed a
threshold of 5000.

In his report, D. Oleynik (LIT, JINR) gave an overview
of the project PanDA (Production and Distributed Analysis
System), its run on supercomputing platforms as a portal
independent of a particular computational infrastructure
and opportunities for the use of this system not only for
tasks of high energy physics and nuclear physics, but also
for intensive tasks in bioinformatics and astrophysics.

G.Adam (LIT, JINR) analyzed the development of
heterogeneous computing at JINR on the basis of HybriLIT
cluster. The report gave a description of the software envi-
ronment of the cluster for developing parallel applications
and carrying out massive parallel computations using vari-
ous computational architectures. Some examples of using
the cluster to solve various problems underway at JINR
were given, too.

The report delivered by S.V.Polyakov (IPM RAS)
was devoted to supercomputer process simulations in mi-
croelectronics taking into account the atomic and molecu-
lar structure of some electronic elements. The report pre-
sented an approach to the numerical solving of problems
for the calculation of electronic elements with the use of
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the models of the grid at a macro-level and to solving the
equations of molecular dynamics at a micro-level. Since
the overall algorithm is quite intensive, its implementation
is initially focused on using parallel computing.

A plenary session was dedicated to the 50th anniver-
sary of the Laboratory of Information Technologies. LIT
Director V. V.Korenkov gave a historical overview of the
development of computers and IT technologies at LIT and
the major achievements. He emphasized a particular role
of the founders of the Laboratory M.G. Meshcheryakov,
who had made a huge contribution to the creation of the
Laboratory, the Institute and the town of Dubna, and
N. N. Govorun, who made enormous contribution to the
development of automation of scientific researches in the
USSR and at JINR. N.N. Govorun had organized a strong
like-minded team consisting of the Laboratory staff with
the participation of leading specialists from other Soviet
cities and different countries. As important events in the
history of the Laboratory, V.V.Korenkov noted the cre-
ation of translator from the FORTRAN language, monitor-
ing system “Dubna”, operating system ‘“Dubna” as well
as the creation of a terminal network on the basis of the
Intercom dialogue system, which finally led to the con-
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KOMIIbIOTHHTA U 0 coTpyaHudectse JIUT ¢ Bexymumu Ha-
YYHBIMH LHEHTPAMH.

O pa3BUTHH aHAUTUYECKNX M KBAHTOBBIX BBIYMCIIC-
HUll B maboparopun pacckazan B.I1.I'epar. Mannunarusa
BHEJIPEHHS aHATNTHYECKHUX (CHMBOJIBHBIX ) BEIYHUCIICHHUH B
OWsIN, npunamiexasmas J1. B. llupkoBy, 6bu1a nopaep-
xana M.T. MemepsikoBsiM 1 H. H.T'oBopyHOM, 1 paboTbI
B 3TOM HampaBieHuu ycnemHo pa3susatorcs B JIUT mo
cell 1eHb.

OO0 wucTopuy pa3BUTHS TPUI-TEXHOJOTHH B Poccum
pacckazan B. A. Mneun (HUKUSIO MITY).

Bcero Ha xoH(pepeHInH ObUIO MpeACTaBIeHO 35 mie-
HapHbIX, Oosee 120 ceKUMOHHBIX 1 43 CTEHIOBBIX JIOKJIa-
na. B mkone ygactBoBanu 40 CTYICHTOB M MOJIOJBIX yde-
HBIX U3 MoHronuu, PyMbIHUN 1 POCCUMCKUX YHUBEPCUTE-
toB — MU®U, CIIGI'Y, yHuBepcutera «JlyoHay.

B xome koH(epeHIuu ObUTH TIPOBEACHBI TUIO0TBOP-
HBIE 00CYXJICHHSI M JIUCKYCCHH, MpeIokeHbl HoBble IT-
MIPOEKTHI, HAIIPABJICHHBIE HA PA3BUTHE PACIIPENICIICHHBIX 1
BBICOKOTIPOM3BOIUTEIBHBIX BHIYUCICHUH, CIIOXKHINCH HO-
Bbl€ HarpasiieHus: corpyaauuectsa JIMT ¢ opranuzanus-
MU, YHUBepcuTteramu Poccun u ctpan-yuactaun OUSN.
[Ipe3eHTanuy caenaHHbIX JOKJIAI0B, JICKTPOHHBIA Bapu-
aHT COOpHMKA TE3MCOB M (hOTOMATEPHAIBI pa3MEIICHbI Ha
caiite koH(pepenuuu http://grid2016.jinr.ru.
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C 5 mo 10 cents6ps B Kazaum (Poccus) mpormen
MEXXIYHAPOIHBII CHUMIO3UYM IO OJHOMY M3 Ba)KHEHIIHNX
1 HanboJee MHTCHCHBHO PAa3BHBAIONIMXCS HAIPaBICHUI
siIepHON (U3UKH — (HU3UKE SK30THUECKUX COCTOSHHN
snep «EXON’2016». Ero opranuzatopaMyl SBUITUCH TISTH
KPYHNHEHIINX Hay4YHbIX IEHTPOB, B KOTOPBHIX YCHEIIHO
pa3BuUBaeTCA 3TO HampasieHHe, — OOBbEIMHEHHBIH WH-
CTHUTYT SICPHBIX MccienoBanuii B Jlyone, HanmonanbHbII
ueHTp GANIL (®panmus), WcciiemoBarenbckuil LMEHTP
RIKEN (SIlnonwus), Hay4sslii neHTp 1o (U3HMKe TSHKENIBIX
noHoB GSI (I'epmanwust), JlabopaTopust cBepXIpoBOASIINX
uKnoTpoHoB (Muuuran, CIIIA). IMenHo mosTomy co-
npeAcenaTesIIMi OPIKOMUTETa CHMIIO3MyMa CTalld py-
KOBOJUTETHN 3THX BEIyIINX HAyYHBIX IEHTPOB MHUpa —
10.11.Oranecsin (OUSN), M.JleButoBuuy (GANIL),
X.2Ouno (RIKEN), K.IItokep (GSI) u b.epumn
(CHIA). «<EXON’2016» mpoxoanmn Hpu aKTUBHOM yda-
ctin Kazanckoro ¢enepanpaoro yauBepcutera (KOVY).
D70 yXe BOCBMOH CHMITO3MYM IO 3K30THYECKUM sIIpam,
npoBoaAuMBI B Poccuu.

B cuvmosmyme «EXON’2016» mnpuHAIO ydYacTue
okoso 160 yuensix u3 20 cTpan Mupa — BeIyLIUE CHELH-
aNMHCTH B oOnacTu saepHoi ¢usuku. B umcie Hambomee
TIPEACTaBUTENBHBIX — jeneranun [epmannn, ®panmmn,
Snonnn, CHIA. HayuHble IEHTPBI 3THX CTpaH 0COOEHHO

struction of the local area network JINET integrating
practically all the computing machines of JINR, and other
important achievements of the Laboratory. V. V. Korenkov
also spoke about JINR-CERN cooperation in the field of
computing and about LIT cooperation with leading re-
search centres.

V.P.Gerdt reported on the development of analytical
and quantum computing at the Laboratory. The initiative
of introducing analytical (symbolic) computing at JINR
belongs to D.V.Shirkov. The initiative was supported by
M. G.Meshcheryakov and N.N.Govorun. This work is
still successfully progressing at LIT.

The lecture delivered by V. A.Ilyin (SINP, MSU) was
dedicated to the history of the development of grid tech-
nologies in Russia.

A total of 35 plenary, more than 120 oral and 43 pos-
ter reports were presented at the conference. Forty stu-
dents and young scientists from Mongolia, Romania and
the Russian universities (MEPhI, St. Petersburg State
University and University “Dubna”) attended the school.

During the conference the participants were involved
in fruitful discussions and arguing; proposed were new
IT projects aimed at the development of distributed and
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high-performance computing. New areas of LIT coopera-
tion with organizations, universities of Russia and JINR
Member States were found.

Presentations of the delivered reports, electronic ver-
sion of the Book of Abstracts as well as conference photos
are available on the official site of the conference at http://
grid2016 jinr.ru.

From 5 to 10 September, Kazan (Russia) hosted
EXON 2016, an international symposium on one of the
most important and most rapidly developing areas of
nuclear physics — the physics of exotic states of nuclei.
The organizers of the symposium were five largest scien-
tific centres where this area is successfully developed: the
Joint Institute for Nuclear Research in Dubna, the GANIL
National Centre (France), the RIKEN Research Centre
(Japan), the GSI Helmholtz Centre for Heavy Ion Research
(Germany), and the National Superconducting Cyclotron
Laboratory (Michigan, USA). That is why the heads of
these five world leading scientific centres have become
co-chairmen of the Organizing Committee of the sympo-
sium — Yu. Oganessian (JINR), M. Lewitowicz (GANIL),
H.En’yo (RIKEN), H.Stécker (GSI), and B.Sherrill
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3aMHTEPECOBAHBI B pa3BUTHH coTpyaHmuecTBa ¢ OUSAN n
Hay4YHBIMHU IIeHTpamu Poccnm.

Hayunast mporpamma BKIIO4Yajga B ceOsl MpUIVIAIICH-
HBIE JIOKJIA/IbI 110 aKTyaJbHBIM HAMPABICHUAM (DU3NKH IK-
30THYECKUX SZIEP ¥ HOBBIM MPOEKTaM KPYIMHEHIINX yCKO-
PHUTENBHBIX KOMIIJIEKCOB U 3KCHEPHMEHTAIbHBIX YCTaHO-
BOK. Kpome Toro, ObUTH OpraHU30BaHbl JUCKYCCUH C yda-
CTHEM BEIYIINX YUEHBIX U3 PA3INYHBIX HAYYHBIX [IEHTPOB
mupa. Ha HuX 00CyXIanuce BOIPOCH COTPYAHUUYECTBA B
o0nacTn (yHZaMEHTAJIbHON (DU3MKHM TSHKENBIX HOHOB H
HPUKJIAJAHBIX UCCICIOBAHUI.

Ha oTkpbITHH CHMIIO3MyMa, KOTOPOE COCTOSUIOCH B
aktoBoM 3aste Kazanckoro (ITpuBosmkckoro) denepanbHo-
IO YHHMBEPCHUTETA, BBICTYMMIM HPEICTABUTEIN PYKOBOJ-
ctBa yauBepcurera u OUSN.

Ha cumMmnosnyme oOCyKAaauch pe3yibTaThl MOCIe]-
HHUX DKCIICPUMEHTOB IO CHHTE3y M M3yUCHUIO CBOMCTB
AP HOBBIX CBEPXTSDKENBIX 2JEMEHTOB: OTKPBITHE HO-
BBIX CBEPXTSDKEIBIX AJIEMEHTOB CBHCTEIBCTBYET O BHICO-
Kol 3((EKTHBHOCTH MEKIYHAPOJHOTO COTPYIHUYECTBA.
WHTepecHbIe pe3yasTaThl ObUTH MOTYYEHBI B COBMECTHBIX
IKCTIEPUMEHTAX M0 XUMHUYECKOW NACHTU(DUKALIUH AJIEMEH-
ToB 112 n 114, BemonueHHbIx B Jlaboparopuu simepHBIX
peaxmmii (JISIP) OUSAU, GSI (I'epmanusi) u UnctutyTe
um. I1.Hleppepa (LBeiimapust). Spkum mpuMepoM co-
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TpyaamdecTBa ¢ ydeHsIMH CIIA sBriseTcss SKCepuMeHT
mo cuHTe3y 117-ro srmemenHTa, MPOBEICHHBIA Ha IUKIIO-
tpoue JISIP OUSIM mon pyxoBoxcTBoM akagemmuka PAH
FO.11. Oranecsna. B 2014 r. B MockBe npomnura HHAyTypa-
st 114-ro (pneposmii) n 116-ro (muBepMopwmii) smeMeH-
TOB, OTKPHITHIX B JlyOHe.

B utone 2016 . MexxayHapOIHBIM COI030M TEOpETHYE-
ckoit u npuknagaoi xumun (IUPAC) n MexayHapoIHbIM
COIO30M TeopeTndeckor u npukiananoi gusuku (IUPAP)
OBUTIO YTBEP)KACHO OTKPBHITHE HOBBIX XHMHYECKHX JJIe-
MeHToB Ilepmomnueckoii Tabnumbel J[. . Menaeneesa ¢
aToMHBIMH HOMepamu 113, 115, 117 u 118.

Jliist smeMeHTa ¢ aTOMHBIM HOMepoM 113 aBTOpHI ero
otkpbiTis U3 RIKEN (SInoHus) mpenjiokuivd Ha3BaHHE
HuUXOoHUH (nihonium) u cumBos Nh. Huxon — onun u3 Ba-
PHAHTOB STIOHCKOTO MPOU3HOIICHUS CJI0Ba SIMOHUS U 03-
HauaeT OykBaimbHO «CTpaHa BOCXOMSINEro coimHIay. s
JNIEMEHTa ¢ aTOMHBIM HOMepoM 115 mpeniokeHO Ha3Ba-
HHE MOCKOBHIT (moscovium) u cuMBOJI Mc, a [yist 3JIeMEeH-
Ta C aTOMHBIM HOMepoM 117 — TeHHeccuH (tennessine) U
cumBoI Ts. OHH 1aHBI B YECTh MECTa WX reorpaduyuecKoit
00J1acTH U MPEAJIOKEHbI COBMECTHO aBTOPAaMH OTKPBITHIH
n3 OMSU, Oxpumkckoil HalMOHAIBHOIN NabopaTtopuw,
YuuBepcurera Bangep6unsra u JluBepMopckoil Harm-
oHaJbHOHN naboparopun uM. O.Jloypenca (CIHA). [lns

(USA). The symposium was held with the active partici-
pation of Kazan (Volga region) Federal University (KFU).
This is the eighth symposium on exotic nuclei held in
Russia.

The EXON 2016 was attended by about 160 scientists
from 20 countries, most of whom are leading experts in the
field of nuclear physics. The most representative delega-
tions were from Germany, France, Japan, and the USA.
Research centres of these countries are interested in de-
veloping cooperation with JINR and scientific centres of
Russia.

The scientific program included invited talks on im-
portant areas of exotic nuclei physics and new projects of
the largest accelerator complexes and experimental facili-
ties. In addition, discussions with leading scientists from
various research centres in the world were organized. They
discussed issues of cooperation in the field of fundamental
physics of heavy ions and applied research.

At the opening of the symposium, which was held in
the KFU assembly hall, the representatives of the manage-
ments of KFU and JINR addressed the participants.

During the symposium, the results of recent experi-
ments on the synthesis and study of properties of nuclei of

EI

new superheavy elements were discussed: the discovery
of new superheavy elements shows high efficiency of in-
ternational cooperation. Interesting results were obtained
in joint experiments on chemical identification of ele-
ments 112 and 114, performed at the Flerov Laboratory of
Nuclear Reactions (FLNR) of JINR, the GSI (Germany),
and the Paul Scherrer Institute (Switzerland). A vivid
example of cooperation with US scientists is an experiment
on the synthesis of element 117 carried out at the cyclotron
of FLNR, JINR, under the leadership of Yu. Ts. Oganessian,
Academician of RAS. In 2014 Moscow hosted the inaugu-
ration of element 114 (flerovium) and element 116 (liver-
morium) discovered in Dubna.

In June 2016, the International Union of Pure and
Applied Chemistry (IUPAC) and the International Union
of Pure and Applied Physics (IUPAP) approved the dis-
covery of new chemical elements of the Mendeleev pe-
riodic table with atomic numbers 113, 115, 117, and 118.

For the element with atomic number 113 the discov-
erers at RIKEN Nishina Centre for Accelerator-Based
Science (Japan) proposed the name nihonium and the
symbol Nh. Nihon is one of the ways to say “Japan” in
Japanese, and literally means “the Land of Rising Sun”. For
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Kazanb (Poccust), 5—-10 ceHTSOpsI. Kazan (Russia), 5-10 September. Participants of the
VYyacTHEKH MeXyHapoJHOTO CHMIIO3UyMa 110 (hH3HKe International Symposium on Exotic Nuclei
9K30THUECKUX cocTosiHUM saaep «EXON’2016» (EXON 2016)

—EI
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JIIEMEHTa C aTOMHBIM HoMepoM 118 coTpyaangaromue ko-
MaH/IbI aBTOPOB ero oTKphITHs U3 OSSN n JIuBepmopckoit
HaIMOHAJIBHOW saboparopuu  uM. D.JloypeHca mpen-
JIOKWUJIM Ha3BaHME OraHecoH (oganesson) u cumBon Og.
[Ipennoxxenne cienyeT TPaAUIMK OKa3aHHs YECTH M OT-
pakaeT IMpU3HAHWE HOBAaTOPCKOTO BKJIaja Ipodeccopa
IOpus OranecsHa B HCCIEHOBaHHME TPAHCAKTHHUIHBIX
3JIEMEHTOB. B umncie ero MHOrux JOCTHKEHUI — OTKpBbI-
THE CBEPXTSDKEINBIX EMEHTOB U 3HAUYUTENBHBII IPOrpecc
B siIepHON (DPM3MKE CBEPXTSDKENBIX HIIEMEHTOB, BKJIIOUYAs
9KCTIEPUMEHTAIHOE IOATBEP)KJICHUE CYIIECTBOBAHUS
«OCTpOBa CTAOMIIBHOCTH».

OTnenbHBIA 1eHh CHMITO3MyMa OBUT TTOCBSINEH Ha-
CTOSILIMM U OyIyIINM yCKOPUTEIbHBIM KOMIUIEKCAM TSDKE-
JBIX NOHOB M PAJANOAKTHBHBIX SAEP B BEAYIIUX HAYIHBIX
nentpax mupa. [Ipoexktsr SPIRAL2, RIKEN RI Beam
Factory, FAIR, DRIBs, NICA, FRIB mpeacraBuwmm py-
KxoBozxuTenu 3TUX npoekroB X. Erno, X. [leiinendeprep,
C.H. Imurpues, I. B. Tpyouukos, I". bomren, A. MokureH,
P.bapk, ®@. 6parum.

Ilepen Hayasiom cUMIIO3UyMa B TE€UEHHE JIByX AHEU
poxoAmya careyunTHas mkoida «CoBpeMeHHas (hu3nka
1 snaepHas MeAuuHa». JIeKIuu Ui CTYJICHTOB, acIH-
panToB M npenoaasarenedd KOY no coBpeMeHHBIM Ipo-
61eMaM siiepHON (PU3HMKM M SASPHONW MEAMIMHBI IPOUIIH
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A.B.Kapno, I.B.Tpy6uuxoB, IO.3.IleanomkkeBud,
B.T"Eropos, A.B.benymkun, I1.1O. Anens, E. M. Cripe-
cus, C.3.Tlakynsk.

Bcero nHa cummosuyme Obuto 3aciyniano okoio 80
YCTHBIX JIOKJIA/IOB M TPEJICTABIEHO OKOJIO 40 TOCTEPHBIX
JOKIan0B. Bee oHn OymyT OmyOiIMKOBaHBI B BHIE CIICIH-
aJBHOTO BhITycKa B n3narenbeTBe World Scientific.

Bo Bpewmst npe6siBanus B Kazanu pykosozacrso OSSN
IIPOBEJIO BCTPEUy C PEKTOpoM M npopekropamu KOV, na
KOTOpOi OblIa JIOCTUTHYTa JOTOBOPEHHOCTH O IOAIH-
CaHMM PaMOYHOIO JOroBOpPAa O COTPYAHHYECTBE MEKAY
OUSIN u KDY 1o moaroroBKe BbICOKOKBATU(DUIIUPOBAH-
HBIX CTIEIHUAINCTOB U HAYYHOM COTPYJHUYECTBE.

1O. 3. Ilenuonorckesuy

C 19 o 24 cents10ps B [lyOHe B 60s1b1110M KOH(EpEHII-
3ane Jlaboparopuu (U3MKH BBICOKMX SHEPTHI ITPOXOIHI
23-ii MexxayHnapoaublii banauHckuii cemunap 1o mpooiie-
MaM (PU3UKU BRICOKHUX YHEPTUH «Penamueucmexasn aoep-
Hasa u3uKa u KeAHMOGAs XPOMOOUHAMUKAY, KOTOPBII
B cpene (pU3MKOB TPaJMIIMOHHO Ha3biBaloT «banguHckas
ocenby. CeMuHap NPOJOIDKUI CEPUIO KOH(PEPEHIHH, OC-
HOBaHHBIX akageMukoM A.M.BanguHeIM COBMECTHO C
akagemMukoM M. A. MapkoBbiM B 1969 1. ITockoiibKy B 3TOM
rony ucnoaHusock 90 net co qHs poxaeHus Anekcanapa

the element with atomic number 115, the name proposed
is moscovium with the symbol Mc, and for the element
with atomic number 117, the name proposed is tennessine
with the symbol Ts. For the element with atomic number
118, the collaborating teams of discoverers at the Joint
Institute for Nuclear Research and Lawrence Livermore
National Laboratory (USA) proposed the name oganesson
and the symbol Og. The proposal is in line with the tradi-
tion of honoring a scientist and recognizes Professor Yuri
Oganessian for his pioneering contributions to transacti-
noid elements research. His many achievements include
the discovery of superheavy elements and significant ad-
vances in the nuclear physics of superheavy nuclei, includ-
ing experimental evidence for the “island of stability”.

A special day of the symposium was devoted to the
present and future accelerator complexes for heavy ions
and radioactive nuclei in the leading scientific centres of
the world. Five laboratories, which are the co-founders
of the symposium, are now creating a new generation of
accelerators, which will enable significant progress to-
wards the synthesis and study of properties of new exot-
ic nuclei. Projects SPIRAL2, RIKEN RI Beam Factory,
FAIR, DRIBs, NICA, and FRIB were presented by the
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heads of these projects H.En’yo, Ch.Scheidenberger,
S.Dmitriev, G.Trubnikov, G.Bollen, A.Jokinen, R.Bark,
and F. Ibrahim.

Before the start of the symposium, a satellite
school “Contemporary Physics and Nuclear Medicine”
was held for two days. The leading JINR Professors
A.V.Karpov, G.V.Trubnikov, Yu.E.Penionzhkevich,
V.G.Egorov, A.V.Belushkin, P.Yu.Apel, E.M.Syresin,
and S.Z.Pakuliak delivered lectures on modern problems
of nuclear physics and nuclear medicine to students, post-
graduates, and professors of KFU.

A total of about 80 oral reports and 40 poster presen-
tations were delivered during the symposium. All of them
will be published as a special issue of the World Scientific
Publishing.

Besides, the JINR Directorate held a meeting with the
rector and vice rectors of Kazan Federal University. They
agreed to sign a framework agreement on cooperation be-
tween JINR and KFU on training highly qualified special-
ists and scientific cooperation.

Yu. E. Penionzhkevich
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Muxaitnosrua bannnaa, 3TOT ceMuHAp OBUT MOCBSIICH
€ro NamsTH.

B cBoem mpuBercTBeHHOM cioBe aupextop OUSAN
akajeMuk B. A. MarBeeB 0CTaHOBWIICS Ha HAyYHBIX U Op-
raHU3alMOHHBIX 3aciayrax A.M.bannuna u noxenan co-
OpasimMcs B JlyOHe ydeHbIM ycnenHoi padbotsl. O 60i1b-
IIIOM 3HAYEHUHM CEMHHApa M €ro IMOAJCPKKE CO CTOPOHBI
MesxayHapOJHOTO COI03a TEOPETHUYECKON M MPUKIaTHON
¢usuku (IUPAP) pacckazan qupexrop JI®BD npodeccop
B.JI. Kexenupasze. Y4acTHUKOB ceMUHapa NPUBETCTBOBAI
TaKXKe 3aMECTUTEIb PYKOBOJUTENSI aAMUHUCTPAIIUU TOPO-
nma H. A. CmupHOB.

CemuHap coOpai peKOpJHOE YHCIIO yYaCTHHKOB —
250 ¢usukoB u3 22 crpaH mupa. beUio mpeacraBieHO
157 nokyanoB, U3 HUX 57 Ha IMJIEHAPHBIX 3aCENAHUAX U
100 Ha mapaiienbHbIX CeKIusX. JlOKIaabl OXBaThbIBAIH
pe3yabTaThl MCCIIEN0BAHUN MPAKTUYECKH BCEX KPYIHBIX
(U3MUECKMX MHPOBBIX IEHTpoB, Takux kak L{EPH, GSI
(I'epmanust), BNL (CILIA) u mH. ap. CemuHap ObLT 1oj-
nepxaH rpantoM PODOU u rpantom mupexim OWSN.
Bbuto MHOTO MOJIONIE)KM — OOJIee YETBEPTH YYaCTHUKOB
MoJoxe 35 net.

B mepBrIit neHb paboThl ceMuHapa OBUIH TPECTaB-
JICHBI JOKJIAJbl, TOCBSIICHHBIE AesiTenbHocTH A. M. ban-
quHa.  Beierymunmm  mpodeccopa Al M. Manaxos,
B.B.bypos, A.Jl.Kosamnenko, C.b.TepacumoB. Hagamnb-
Huk cekropa JIOBD A. A. banaus pacckasall 0 HEKOTOPBIX
METOIOJOTHUYCCKUX M (PUIOCOPCKUX HICSIX aKaJeMHKa
A.M.banmuna, [1.U.3apyour — o psue pe3ylnbTraros,
MOJTYYEHHBIX Ha SAEPHBIX IydKax CHHXpoQa3oTpoHa U
HyKJI0TpoHa. C MHTEPECHBIMH COOOIICHUSIMU BBICTYTIH-
mu npurameHasie nmpodeccopa JI.ITonapom (CIHIA) u
H. 1. Konomnesa (MockBa).

B mepBblil neHp Takke OBUIM 3aCITyIIaHbl JOKJIA/IBI
OT KpYNHBIX Koyutabopanuii Ha bonbmom aapoHHOM
xomnaiinepe LHC, B wactHOCTH OT KommabGoparmii CMS
(U.H.Topbynos, OUAN) u ATLAS (M.IImu0Osr4eHs,
[Monpma). A.Jl. Kopanenko (OUSAN) cnenan cooOuicHue
0 MOATOTOBKE PabOoTHI C MOIAPU30BAaHHBIMU IIPOTOHAMH H
neiirponamu. O. Tomasu-I'ycradccon (Ppaniust) 10m0XKH1-
Jia O JIOCTMIKEHUSIX B 00JIaCTH M3Yy4eHHs JIEKTPOMarHuT-
HOU cTpyKTypsl anpoHoB. B. U. Kysnmuos (benopyccus)
c/lenan TeOpPEeTHYECKHH JOKIaa 00 HBOJIIOIHMM I[BETHBIX
COCTOSIHMH B BaKyyMe Ha OOJIBIINX PACCTOSHHSX.

JlaGoparopus Gpusukn BeIcokuX dHepruii um. B. . Bekcnepa u A. M. bannuna, 19-24 centsops.
VuactHuku 23-ro MexayHapoaHoro banansckoro cemuHapa «PensiTHBUCTCKas siiepHast (pu3MKa U KBAaHTOBAst XPOMOMHAMUKA)

The Veksler and Baldin Laboratory of High Energy Physics, 19-24 September. The Participants of the 23rd International seminar
“Relativistic nuclear physics and quantum chromodynamics”

The XXIII International Baldin Seminar on High
Energy Physics Problems “Relativistic Nuclear Physics
and Quantum Chromodynamics”, among the physicists
traditionally named “Baldin autumn”, was held on 19-24
September in the Big Conference Hall of the Laboratory
of High Energy Physics JINR. The seminar continued
the traditional conferences established by Academicians

A.M.Baldin and M.A.Markov in 1969. This year marks
the 90th anniversary of Aleksandr Mikhailovich Baldin’s
birth, so the seminar was dedicated to his memory.
Greeting the participants of the seminar, V. A. Matveev
emphasized the scientific and organizational contribution
of A. M. Baldin and wished successful holding of the semi-
nar. V.D.Kekelidze spoke about the importance of the
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Ha mieHapHBIX CEKIMAX 3acIyIINBAINCh Hanboiee
3HAUMMBIE PE3yJbTaThl HCCIECIOBAHWH, Kak TeopeThde-
CKHE, TaK M JKCIEpUMEHTaNbHbIC. BhICTYynumu aoknaji-
yuku n3 OUAN, Canxrt-IlerepOypra, Mocksbl, ['aTunnsl,
a taxoke u3 Kazaxcrana, [lIsenuu, ['epmanun, ®@panuuu,
CIIA, bpaswmmm, HOxHoit Adpuxu, Yexwun, FHOxHOM
Kopen, ITonsum, Cnosakuu, benopyccuu.

Bo Bropoii ieHb paboThl ceMUHapa ObUTH IpECcTaBlIe-
HBI TeOpeTHUeckue 0030pbl: /1. bnamnike — o HOBOM pa3Bu-
Tiu Teopun A komuiekca NICA, C. Kymaruaa — o simep-
HBIX NapTOHHBIX pachpejeneHusx, A.AHIpuaHoBa —
o kupanbHoM aucbanance B KX/I, O.B. Tepsiea — o 1o-
JISIPU3AIIAH THIIEPOHOB B CTOJIKHOBEHHAX TSDKEIBIX HOHOB,
A.3axapoBa — 0 TpaHHIIaX MacChl TPAaBUTOHA U3 aHAIIN3a
TPAEKTOPHUH SIPKHX 3Be3/ B ieHTpe ["anakruku. HoBble sxc-
HeprUMEeHTaJbHbIC JIaHHble ObuTH npeacrasiensl B. I He-
nopeszoBbiM (GRAAL), /Ix. Purmanom (FAIR/PANDA).

B Tperuil neHb ¢ UHTEPECHBIMU JOKJIAJaMH, IOCBSI-
meHHbIMU dKcniepuMmenTam BES-III, Beictynmmm A. Kymm
u A.Jlebeccu; [.Mapxann (PRAE) u C.baccnep (Nab)
pacckazam 00 OSKCHEPHMEHTAIBHBIX MporpamMmax, B
KOTOPBIX OHHM Y4YacTBYIOT. B Teopermueckux 0030pax
B.B.bypoea u JI.Tomno oOcyxmancs momxon bere—
Connurepa, [Ix. KneliMaHnc npeacTaBui TepMaiIbHyO MO-

Jienb i Manblx cucreM, A.Karaes pacckasan 0 HOBOM
MPE/ICTABICHUH PEHOPMAIN3alMOHHOMN TPYIIIHI.

B uerBepteiii nmenp Il @enepux, M. Tokapes,
A.Tapanenko, II.®enepukoBa oOCYXmamn HOBeHIIHE
nmanabie sxcriepumerToB Ha RHIC/STAR u LHC. C.On-
CeH cJieNlaJl MHTEPECHBIH JI0KJIaZ O BO3MOXKHOCTH H3Y-
yeHusi X (3872) Me30HHOH CTPYKTYpBl B OKOJOHOPOTO-
BBIX pp- U pA-cronkHoBeHusix. E.TonoBau mpencraBun
nmoknan ot xoymaboparmu CLAS/CLAS12 o HOBBIX co-
CTOSIHUSIX aJPOHHOTO BellecTBa. TeopeTHuecKue JIoKJa-
1wl C.b.Tepacumona, B.K.JlykpsnoBa u b. CioBuHCKOTO
OBUIN MOCBSIICHBI PA3JIMYHBIM aclieKTaM (OTOH- M MTUOH-
SJICPHOTO PACCESTHUA.

B msterit aens B. 1. Jlagpirus caenan 0030p uccieno-
BaHM cxaroro 6apuonHoro Bemiectsa B GSI, P. l{ukep u
C. KucerneB npecTaBuiId HOBEHIIINE Pe3yIbTaThl KOJLTado-
paunn ALICE/LHC, 1. Banr pacckasai 0 HOJISPH3AIHOH-
HBIX M3MEpeHHAX B np-paccessuuu. M. A.CaBuna o6cynnn
asuMyTajbHbIe acuMMeTpun B okciepumente COMPASS.
X.MaxHep HOCBITHI CBOM JOKJIAJ CBS3aHHBIM COCTOSI-
HUSAM 3Ta-Me30HO0B, a FO.C.CypoBueB — BIUSHHIO JTa-
9Ta-KaHaja B YapMOHHMU M OOTTOMOHHHU.

B 3axmounTenbHBIN 1eHb pabOThI ceMuHapa 00Cy k-
JIAJTICh CTAaTyC W TEPCIICKTHBBI HKCIICPUMEHTAIBHBIX HC-
cienoBannid. Tak, B joxnazne B.Bapra Obu1 npencrasien

seminar and the support of the International Union of Pure
and Applied Physics (IUPAP). Deputy Head of the City
Administration N. A. Smirnov addressed the participants.

The seminar gathered a record number of partici-
pants — 250 physicists from 22 countries. There were pre-
sented 157 reports, of which 57 were presented at plenary
sessions and 100 at parallel sections. The reports covered
the research results of most of the world leading physics
centres, such as CERN, GSI (Germany), BNL (USA) and
many others. The seminar was supported by the RFBR
grant and the grant of JINR Directorate. There were a lot
of young scientists: more than a quarter of participants
were under the age of 35.

On the first day of the seminar the reports were devot-
ed to A.M.Baldin’s activities. Professors A.I. Malakhov,
V.V.Burov, A.D.Kovalenko, and S.B.Gerasimov made
reports. VBLHEP Head of Sector A.A.Baldin de-
scribed some methodological and philosophical ideas of
Academician A.M.Baldin; P.I.Zarubin spoke about re-
sults obtained at nuclear beams of the Synchrophasotron
and the Nuclotron. Professors L.Pondrom (USA) and
N. P.Konopleva (Moscow) made interesting reports.

EI

On the first day, reports of the major collaborations of
the Large Hadron Collider were also heard, in particular, of
the CMS (1. Gorbunov, JINR) and ATLAS (M. Przybycien,
Poland) collaborations. A.Kovalenko (JINR) gave a pre-
sentation on the preparation of experiments with polarized
protons and deuterons. E. Tomasi-Gustafsson (France) re-
ported on the advances in the study of the hadron electro-
magnetic structure. V. Kuvshinov (Minsk, Belarus) made a
theoretical report about the color states evolution in vacu-
um at large distances.

The most significant, both theoretical and experimen-
tal, results were heard at plenary sessions. Presentations
were made by participants from JINR and Russian cities:
St. Petersburg, Moscow, Gatchina, as well as from
Kazakhstan, Sweden, Germany, France, the USA, Brazil,
South Africa, the Czech Republic, South Korea, Poland,
Slovakia, and Belarus.

On the second day of the seminar, theoretical re-
views were delivered by D.Blaschke (Recent theory de-
velopments for NICA), S.Kulagin (Nuclear parton dis-
tributions), A.Andrianov (Chiral imbalance in QCD),
O.Teryaev (Hyperons polarization in heavy-ion colli-
sions), and A.Zakharov (Graviton mass bounds from an
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ceepxnpoBoamuit CW-LINAC ais yCKOpeHHsT TSKETBIX
noroB B GSI. B.JI. Kexennase mHOCBATHII MOAPOOHBIN
noknan npoekty NICA, ¢ KOTOpbIM CBSI3aHO DPa3BHTHE
JI®BD. M. flHek pacckazan 00 HCCIIEOBaHHMSIX Ha Hy-
KJIOTPOHE C HCIIOJIb30BAaHHEM MOJISPU30BAHHBIX M HEMO-
JISIPU30BAHHBIX IMy4YKoB JeiTpoHoB. M.Ilaciox crenana
0030p 3kcniepumenta GlueX B JLAB. O030pHBIN TOKITaT
C.C.llInmaHCKOTO OBUT MOCBSIICH 45-TETHEMY FOOMIICO
HCCIIeJOBAaHNH KyMYJIATHBHOTO 3((eKTa.

1. 1. 3apyOuH mpencTaBuil pe3ysIbTaThl SKCIIEPUMEH-
Ta «bekkepenby MO H3yYEHHIO KIACTEPHON CTPYKTYpbI
nerkux sgep. A.. ManaxoB B I0KJIajae O Pa3BUTHH IO~
xona A.M.banauHa ais peNnsITUBUCTCKUX SIIEPHBIX B3a-
UMOJECHCTBUN TPOAEMOHCTPUPOBAIl XOpPOILIEEe COINIacHe
TIpe/ICKa3aHuil ¢ aKcrepuMeHTanbHbIMK Aanabivu LHC.

[MTapannenbHble ceKUM OBLIM CTPYNITHPOBAHBI IO
CJICITYIOLIMM TeMaTHKaM: CTOJIKHOBEHHSI PENISITHBUCTCKUX
TSDKEJIBIX MOHOB, TMHAMHMKA MHOXKECTBEHHOTO POXJICHHUS
YaCTHI, MPUKIATHOE WCIOIb30BAHUE PEIATHBUCTCKUX
ITy4YKOB, KBAaHTOBAs XPOMOAWHAMHUKA Ha OONBIIMX pac-
CTOSHUSIX, aJPOHHAs CHEKTPOCKONMSA U MYIbTHKBAPKH,
KyMYJIATHUBHBIE M TIOIIOPOTOBBIE IPOLECCHI, MOJISPU3a-
IMIMOHHBIC ABJICHUS U CIIMHOBAs (1)I/I3I/IKa, HUCCJICAOBAHHUC
DK30TUYECKUX P B PEIATUBUCTCKHUX IIy4KaX, YCKOPH-
TeNIbHAsl TEXHUKA (CTAaTyC M MEPCIEKTHUBBI), CTPYKTYpHBIE
¢dyHKIMU a1poHoB U siiep, npoekt NICA/MPD B OUSIN.
B pabore napajuienbHBIX CEKIMH y4YacTBOBAJIM Yyde-
Hele u3 OUAMU, poccuiickux ropogoB Mocksbl, CaHKT-
[etepbypra, 'atumuer, CaparoBa, IlporBuHo, Camapsl,
Womkap-Oibl, Hayunbix nentpos Cepbun, Kaszaxcrana,
UYexuwu, ITonbmn, Yipaunsl, Upana, Kuras, benopyccuu,

Jy6Ha, 25 cenrsiops. Tpaauiponnslit 47-it qyOHeHCKHI
JIeTKoaTIeTHYeCcKuil mpoder nmamsth akagemuka B. 1. Bexcinepa
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Mouronuu, Pymbinuu. [IpakTuuecku Bce JOKIIAgbI BbI3Ba-
JI¥ ’KMBOW MHTEPEC U MOJIE3HbIC HAYYHBIE TUCKYCCHH.

O3HaKOMUTECS C JIOKJIaJlaMi, KOTOPBIE Takxke OymyT
onyonukoBansl B EPJ Web of Conferences, MoxkHO Ha caii-
Te cemuHapa: http://relnp.jinr.ru/ishepp/index.html.

B. B. Bypos, A. 1. Manaxos

C 3 mo 8 okTa0psi B MpUMOPCKOM ropojke bynsa
(UepHoropus) mpoXoauiIa MEeXIyHapoaHas KOH()EPEHIUS
«Hoevle menoenyuu ¢ puzuxe 6bicOKUx nepeuiiy, 10-
cesiienHast 60-neruro OMSIN. OprroMureT KoHpepeHIUH
BosmaBisl aupektop OUSAN akamemuk B.A.Marsees,
compencenarenn komutetra — B.A.benaaxos (OMSN)
n A.T.3aropomuuii (MHCTHTYT TeopeTHuecKoil (pu3nkm,
Kues). B Bynse cobpanock okono 90 yueHbIX, pecTaB-
JSIBIIMX BEAYIHE HAYYHBIC IIEHTPBI MUPA.

Y4acTHUKOB KOH(EPEHIINH TPHBETCTBOBAIM IUPEK-
Top OUSIM axanmemuk B.A.MarBeeB, BUIE-IUPEKTOD
npodeccop P.Jlenuuiiku, rnaBHBI yueHbI CceKpeTapb
mpocgeccop H. A. PycakoBuu.

Temarnka KOH(EPEHIIMM OXBaThIBaja TaKHE BOIIPO-
CBl, KaK NpSIMOW MOUCK «HOBOW (HM3MKM» Ha boibliom
aIpOHHOM KoJuTaiiiepe (CynepcuMMETPHH, AOTIOTHUTEIb-
HBIX pa3MEpHOCTEHl NMPOCTpaHCTBA M T.I.), HEHTPUHHAS
¢usmka u actpodusnka, BBISICHEHHE ITPUPO/IBI TEMHON Ma-
TEPUU U TEMHOW 3HEPTHH, NMPEIU3UOHHbBIE UCCIEIOBAHUS
KpaliHe pelKUX MpPEeBpaLleHU JIENTOHOB U aJIpOHOB, Ha-
PYIIAIOINX CUMMETPHUIO MOKOJEHUH (KOCBEHHBIH MOUCK
«HOBOM (DM3UKM»), U3yUEHHE CTPYKTYPBI aIpOHOB. Takke
Obli1a Ipe/ICTaBIeHa YHUKAIbHAS U BaKHEHIIas nH(popMa-
st ¢ yOHEHCKHX 0a30BBIX yCTAHOBOK HOBOTO IMOKOJIE-

Dubna, 25 September. The traditional 47th field athletic race in
memory of Academician V.I. Veksler
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Bynsa (Uepnoropus), 3—8 okrstOpst. MexxayHapoaHas
xoH(pepeHnns «HoBble TeHeHIMN B (HU3HKe
BBICOKHX DHEPTHUID»

analysis of bright star trajectories at the Galactic Centre).
New experimental data were presented by V. G. Nedorezov
(GRAAL) and J. Ritman (FAIR/PANDA).

On the third day, interesting reports devoted to ex-
periments were delivered by A.Kupsc and A.Dbeyssi
(BESIII), D.Marchand (PRAE) and C.Baessler (Nab).
The Bethe—Salpeter approach was discussed in theoretical
reviews of V.Burov and L.Tomio, J. Cleymans presented
the thermal model for small systems, and A.Kataev dis-
cussed the new renormalization-group representation.

On the fourth day, P.Frederic, M. Tokarev, A.Tara-
nenko, and P.Federicova discussed the latest data from
experiments at RHIC/STAR and LHC. S.Olsen made
an interesting report on the probing of the X(3872) me-
son structure with near-threshold pp and pA collisions.
E. Golovach introduced, on behalf of the CLAS/CLAS12
collaboration, a report about new states of hadronic mat-
ter. Theoretical reports of S. Gerasimov, V. Lukyanov and
B. Slowinski were devoted to various aspects of photon—
and pion—nucleus scattering.

On the fifth day, V.Ladygin presented a review on
investigations of compressed baryonic matter at GSI,
R.Schicker and S.Kiselev presented the latest results of
the ALICE/LHC collaboration. Yi.Wang spoke about
polarization measurements for np scattering. I.Savin
discussed the azimuthal asymmetries in the COMPASS

CONFERENCES. MEETINGS

EI

Budva (Montenegro), 3—8 October. The international
conference “New Trends in High Energy Physics”

experiment. H. Machner devoted his report to 7 mesons
bound states, and Yu. Surovtsev spoke about the effect of
the 7—7 channel of charmonia and bottomonia.

On the final day of the seminar, the status and pros-
pects of experimental studies were discussed. So, W. Barth
in his report presented a superconducting CW-LINAC
for heavy ion acceleration at GSI. V.Kekelidze devoted
his detailed report to the NICA project, which virtually is
the future of VBLHEP. M. Janek spoke about research at
the Nuclotron using polarized and unpolarized deuteron
beams. M. Pasyuk made an overview of the GlueX experi-
ment at JLAB. An overview report of S. Shimanskiy was
dedicated to the 45th anniversary of the research of the
cumulative effect.

P. Zarubin presented the results of the BECQUEREL
experiment for studying nuclear clustering in light nucleus.
In a report on development of the the Baldin approach for
the relativistic nuclear interactions, A.Malakhov demon-
strated a good coherence of predictions with the LHC ex-
perimental data.

The parallel sessions were grouped under the follow-
ing topics: relativistic heavy ion collisions, dynamics of
multiparticle production, applied use of relativistic beams,
quantum chromodynamics at large distances, hadron
spectroscopy and multiquarks, cumulative and subthresh-
old processes, polarization phenomena and spin physics,
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Hust — NICA, UBP-2 u HOBO# (abpHKi CBEPXTSIKEITBIX
sneMmeHToB JISIP.

Temarnka KOH(EpPEHINH WMCTOPHYECKH BOCXOIHT
K TpPaaWIUsAM KPBIMCKHAX KOH(EpeHIHH, MPOBOAMMBIX
YKPanHCKUMH  (DPU3UKaMHU-TEOPETHKAMH, OCCCMEHHBIM
PYKOBOIMTENEM W BIOXHOBUTEIEM KOTOPBIX SBIISIICA
JI. ErxoBcku — uneH [1KK mo ¢usuke gactum n YaeHoro
cosera OMSU. BmecTe ¢ TeM B OpraHM3annio HeIHEITHEH
KoH(epeHIInH, a TAK)KE B N3MEHEHNE €€ TeMaTHKH PeIIaio-
I BKJIaJT BHECITH M TYOHEHCKHE (PU3HKH.

4—>5 okTsa0ps B MexayHapOIHOM areHTCTBE TI0 aTOM-
HOW sHeprum B Bene (ABcTpus) mpoxommino 38-e Ko-
cynbmamugnoe cogewjanue npeocmasumeneii no ces-
3u ¢ Mescoynapoonoit cucmemoil A0epuol ungopma-
yuu (MHHC). B HeM NpUHAIU y4acTHE COTPYIHUKU
MATATD, a Taxxke 69 npeacraBUTeNed HallMOHATbHBIX
uentpoB MHUC u3 60 cTpan u msiTi MeX1yHapOIHbIX Op-
raHU3aIuin.

[Mono6ubIe BecTpeun opranmsyoTcs MATATD pas B
JIBa TO/1A ISl OOCY’KACHHS Pa3IMdHBIX BOIPOCOB B CBSI3U
¢ MHUC. Cpeau Hux — TeKylee MoJoKeHUe A€ U nep-
CTIEKTHBBI PA3BUTHS 3TOM NT00aibHON MH(OPMAITMOHHON
CHCTEMBI.

YYacTHUKOB COBEIaHUSI TPUBETCTBOBAIM 3aMECTH-
TEeNb TEHEPabHOTO JMPEKTOpAa W IVaBa JenapTaMeHTa
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anepuoir suepretukn MATATD M. Yynakos (Poccwus),
I71aBa IMOAPA3JCICHUS 110 YIIPABJICHHUIO TIAHUPOBAHHEM,
nHpopManuei u snepHbMA 3HaHUAME B. Xyanr (Kuraif),
miaBa cekuuu spepHoit mHGOopMarmm (CAN) M. Caswmu
(CepOust) m HOBeIA pykoBoguTens WHUC 3. Axoros
(Apmenns).

B mnepBoit uwactu coBemanus corpygHuku CAU
MATATD pacckazamu 00 ycnexax MHUC. Dto, npexie
BCEro, camblii 00JbII0N MH(OPMAIIMOHHBIH BBOJ B 0aszy
naHHbIX B 2015 1., B pesynbrare uero gounast MHUC no-
ctury noutd 4 MiH 3anuceidl. ComlacHO OLEHKaM M3
Google Scholar, oxomno 1,3 MJIH JOKyMEHTOB B 9THX (hOH-
JlaX YHUKAJIbHBI, T.€. UX MOXHO HaiiTu Tonsko B MHUC.
Cpenu Ipyrux AOCTHIKEHWI: paclIdupeHue myTeil coopa
uHpopMaIH, yIpOoIIeHHE CUCTEMBI 1101a4u HH(OpMAaLUK
B UHUC ee yuyacTHMKaMu, yIydlIeHHE HMEIOIINXCA
BHEJPEHNE HOBBIX TEXHOJIOTHH.

Crermmanuctel cexperapuara MHUC pacckazamm o
MpoJeTaHHONH paboTe MO CIIEAYIONIMM HAMpPaBICHUAM:
tezaypyc MHUC u pabora AMCKYCCHOHHOH TPYMIIBI 11O
Teszaypycy; m3manume myomukarmii MHUC; mocnemnne
IT-pa3paboTku; peannsyemble IPOEKTHI 10 cOOpy MHDOP-
MAITIH U3 apXHBOB OTKPHITOTO foctyma (harvesting), KoM-
nproTepHOE MHIeKcuposanue; IT-mognepxka n pa3surne
Te3aypyca; yIpaBieHHEe HH(POPMAIMOHHBIM BBOJOM B

studies of exotic nuclei in relativistic beams, accelerator
facilities (status and perspectives), structure functions of
hadrons and nuclei, the NICA/MPD project at JINR. The
parallel sessions were attended by scientists from JINR,
Russian cities: Moscow, St. Petersburg, Gatchina, Saratov,
Nizhni Novgorod, Samara, Yoshkar-Ola, a number of
countries such as Serbia, Kazakhstan, the Czech Republic,
Poland, Ukraine, Iran, China, Belarus, Mongolia, and
Romania.

Almost all reports raised great interest and useful sci-
entific discussions.

One can get acquainted with the reports, which will
also be published in EPJ Web of Conferences, on the web-
site of the seminar: http:/relnp.jinr.ru/ishepp/index.html.

V. V. Burov, A. 1. Malakhov

On 3-8 October, the international conference “New
Trends in High Energy Physics” dedicated to the 60th an-
niversary of JINR was held in Budva (Montenegro). JINR
Director Academician V.Matveev headed the conference
Organizing Committee, Co-Chairmen were V.Bednyakov
(JINR) and A. Zagorodnij (Institute of Theoretical Physics,
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Kiev). About 90 scientists from leading scientific centres
of the world gathered in Budva.

JINR Director Academician V.Matveev, JINR Vice-
Director Professor R. Lednicky, and JINR Chief Scientific
Secretary Professor N.Russakovich greeted the partici-
pants of the conference.

The agenda of the conference included such issues
as the direct search of New Physics at the Large Hadron
Collider (supersymmetry, complementary space dimen-
sions, etc.), neutrino physics and astrophysics, revealing
the origin of dark matter and dark energy, precision stud-
ies of very rare lepton and hadron transformations that
break the generation symmetry (indirect search for New
Physics), studies of hadron structure. Unique and very im-
portant information was presented from Dubna basic fa-
cilities of the new generation — NICA, IBR-2 and a new
factory of superheavy elements at FLNR.

The topics of the conference are historically based on
traditions of the Crimea events held by Ukrainian theoreti-
cal physicists. Their permanent leader and mastermind is
L.Enovski, member of the PAC for Particle Physics and
JINR Scientific Council. However, Dubna physicists con-
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WHUC; snexTpoHHOE O0ydYeHHE; MOWCK B PEMO3UTAPUN
MHUC u ynpaBieHne perno3uTapueM. Y YaCTHHKH BCTpe-
YM CMODIM TaKXE y3HaTh O MPOTpPaMMax TEXHHIECKOTO
coTpynHH4YecTBa M 3(PQEKTUBHOIO HcIoib3oBaHus [T-
TEXHOJIOTHH, peannzyembix B MATATO.

Bropast wacte Obula IOCBAIIEHA NPE3CHTAMAM CO
ctopons! ydyactHukoB MHUC. Cpenu HUX npencraBuTe-
mu Aectpuwm, ['aner, Kuras, KyOsl, [lakucrana, Yexun,
Snonun, CHIA, IIEPH u OUSAN.

O peanuzanuy IUiaHa OOIIECTBEHHOTO JIOCTyHa K
HayyHbIM nyOnukammsm B CHIA coobmmma /I, Katnep
(US DOE). 1. Buren (ILJEPH) pacckasai 06 0CyIiecTBie-
HUM MOJUTUKHA OTKPBITOTO JOCTYTA MPHU CYIIECTBYIOIMINX
OTPAaHUYEHUSIX U BOZMOKHOCTSX, a TAK)KE YCIEITHOM yya-
ctun LIEPH B rmo6ansaoM korcopimyme SCOAP3.

M.Péccuep (ABcTpust) momenuics TeM, KaK pella-
10T B aBcTpuiickoM neHTpe MHUC mpobiemy aBTOpCKOTO
mpaBa s BKIrodeHus aucceprammii B MTHUC. T1. Anamex
(Yexus1) ommcan TPYOHOCTH, C KOTOPBIMH IIPHXOIUTCS
CTaJIKUBaThCA MasleHBKUM 1ieHTpam MHUC.

M. ionesaa (Snomust) pacckasan o pabore CBOe-
ro niearpa MHUC u cbope mHPOpMAIUH TS apXuBa 110
aBapun Ha ADC «@Dykycuma-1». XK. Xonrxke (Kurait) u
W. Pusepo (Ky6a) nomenuimch onpIToM CBOMX HallMOHAb-
HBIX LEHTpoB 1o o3HakomiieHuto ¢ MHUC. 3. Arueman
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(I"'ana) cooOmmna 0 OMOTMOMETPHYECKUX UCCIICTOBAHHUIX
Ha ocHoBe aHHbIX 3 MHUC aiist onieHKH MexX1yHapOIHO-
TO COTpyAHUYECTBA B Hayke, a [. C. Manuk (ITakucran) —
0 MIPOEKTE MO OMHU(PPOBEIBAHMIO APXHBA MyOIHKAIINIA.

[pesenranus OUAU (E. A.Tlepmumaa) Ob1na mprypo-
yeHa K 60-1eruro MuctuTyTa. OHa copeprkaia moapoOHbIi
paccka3 00 Mucruryre, a Takxke padore cimyxosr MHUC
OUAUN, xoTopas pOBOTUTCS B paMKax MexkayHapoIHOi
CHCTEMBI siIepHON MH(OPMAIHH.

Cpenu Hambosiee akTHBHO OOCYXAABIIUXCS BOIMPO-
coB — mpoekt MHUC mo cbopy mHbOpManmu u3 pe-
cypcoB oTkpeiToro nocryma (harvesting). Dto ogwH u3
HOBBIX MCTOYHHKOB mnomnosHeHus penoszutapus MHUC.
B pamkax mpoekra ThICAYM 3alMCEN U3 KIIOYEBBIX
Hay4YHbIX >XypHanoB koHcopiumyma SCOAP3 Obumn mo-
6asnensl B MHUC B 2016 . COop Oubnmorpaduyecknx
METaJaHHBIX TPOMCXOAUT HYepe3 CIEHHUAIbHO CO3/aH-
Hoe mpmiokeHne ONIXS (Open Nuclear Information
eXchange System). ONIXS ymeer pabotarh ¢ OOJIBIIUM
00bEMOM JaHHBIX, JeNaTh MPEAMETHBIA aHalu3, Mpeoo-
pa3oBbIBaTh MeTamaHubie B ¢popmar MHUC, 3amomMuHaTh
pero3urapun n 00padOTaHHbIC JOKYMECHTBI.

[Monpobueit 06 MHUC moxHO y3HaTh Ha caiTe:
https://www.iaea.org/inis/.

tributed a lot to the organization of the present conference
and changes in its agenda.

On 4-5 October, the 38th Consultative Meeting
of INIS Liaison Officers was held at the International
Atomic Energy Agency (IAEA) in Vienna. The meeting
was attended by 69 representatives of the national INIS
centres from 60 states and five international organizations
as well as by IAEA staff members.

Such events are organized by the IAEA every two
years to discuss a wide spectrum of issues concerning the
International Nuclear Information System (INIS), includ-
ing the existing situation and prospects for the develop-
ment of this global information system.

The participants of the meeting were greeted by
IAEA Deputy Director General and Head of the Nuclear
Energy Department M. Chudakov (Russia), by Head of
the Division of Planning, Information and Knowledge
Management W. Huang (China), Head of the Nuclear
Information Section D.Savi¢ (Serbia), and new Head of
INIS Z. Akopov (Armenia).

In the first part of this meeting, the INIS Secretariat
staff highlighted the latest successes achieved by INIS.
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First of all, this is the highest ever annual input of infor-
mation in 2015, bringing the total number of records in
the INIS repository to almost 4 million. According to the
estimates from Google Scholar, about 1.3 mln documents
in INIS are unique and they are not found elsewhere. Other
remarkable achievements include expanding ways to col-
lect information through harvesting, simplifying the sub-
mission of information by the INIS members, improving
existing technologies and introducing new ones.

The INIS Secretariat also reviewed their activities
carried out in the following areas: the INIS Thesaurus and
Thesaurus Advisory Group; INIS publications; latest IT
developments; the harvesting project; computerized index-
ing; IT support and development of the INIS Thesaurus;
INIS input management; e-learning; INIS search interface
and repository challenges. The participants also learned
about the programs for technical cooperation and effective
use of IT technologies at the IAEA.

The second day was devoted to presentations by INIS
members. Talks were given by representatives of Austria,
China, Cuba, the Czech Republic, Ghana, Japan, Pakistan,
the USA, CERN and JINR.
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Bena (ABcrpust), 4-5 okTa6ps. 38-¢ KOHCYIBTaTHBHOE
COBeEIllaHKE IPEJICTABUTENCH MO CBsI3U ¢ MeskayHaponHO!
cuctemoit ssaepHoit nadopmarmu (MHUC).

Beictynaer E. A. [lepmuna

D.Cutler (US DOE) reported on the realization of
the plan for public access to scientific publications in the
USA. J.Vigen (CERN), in his turn, spoke about the imple-
mentation of open access policies with current limitations
and future opportunities, including participation of CERN
in the global consortium SCOAP3.

M. Roessner (Austria) highlighted the experience of
the Austrian INIS centre regarding solution of copyright
issues for the inclusion of theses in the INIS database.
P. Adamek (Czech Republic) described the challenges en-
countered by small INIS centres.

M. Yonezawa (Japan) outlined the activities at the
Japanese INIS centre as well as status of the project for
collecting information for the Fukushima nuclear acci-
dent archive (FNAA). Z. Hongzhe (China) and I. O. Rivero
(Cuba) shared the experiences of their national centres
in promoting INIS. E.Agyeman (Ghana) reported on the
bibliometric studies based on the INIS database for the
evaluation of international collaboration in science; and
G.S.Malik (Pakistan), on a digitization project.

N | 0

Vienna (Austria), 4-5 October. The 38th Consultative Meeting
of INIS Liaison Officers. E. A. Pershina (JINR) is speaking

The presentation by JINR (E.Pershina) was devoted
to the 60th anniversary of foundation of the Joint Institute
for Nuclear Research. It highlighted the multi-faceted re-
search activities carried out at JINR and the activities per-
formed at the JINR INIS centre in the framework of the
International Nuclear Information System.

The INIS project for harvesting bibliographic meta-
data from open access archives is an issue that was discus-
sed quite actively during the meeting. This is one of
the new sources of enriching the INIS repository. In the
framework of this project, thousands of records from
major scientific journals participating in the SCOAP3
consortium have been added to INIS during 2016. Bib-
liographic metadata are harvested using the specially
designed ONIXS (Open Nuclear Information eXchange
System) application. ONIXS can harvest large sets of re-
cords, transform metadata into the INIS format, make sub-
ject analysis, remember repositories and processed docu-
ments.

More about INIS at: https://www.iaea.org/inis/.
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C 18 mo 30 wmrtonsa B JlabopaTopuu TEOpeTHIECKOM
(bu3nKK TpoxoaMiia ouepeaHas [enbpMroybIeBCcKas JieT-
Hast wkona «Keanmosaa ¢pusuxa npedenwvnvix cocmo-
AHUN: OM CUNLHBIX RNONEH 00 MANCETbIX KEAPKOB)
(SFHQ-2016). 1llxona «SFHQ-2016», xoTopasi mpomo-
JKUJIA CEPHUIO IIIKOJ IO TAaHHOH TeMaTHKe, MPOXOAUBIIIX B
Hy6ue B 2002, 2005, 2008 1 2013 rr., SIBAsSCTCS 4aCThIO 00-
eo0pa3oBaTeIbHON IPOTPaMMBbI TYOHECHCKON MEXITyHa-
POIHOI! TIKOJBI TI0 COBPEMEHHOM TEOPEeTHIECKON (PHU3HKe
(DIAS-TH). B aTOM rosy B TeMaTHKy LIKOJIbI ObUIN BKIIIO-
YeHbl JIEKIIMU O CWIbHBIM mojsiM. CormpenceaarensiMu
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mkoitel O61ma A. A (DESY, T'am6Gypr), M. UBanos (JIT®
OUsU, Ny6na), M.bnamke (BpomnaBckuit yHUBEpCH-
tet, JIT® OUAU, Nyona, MUDU, Mocksa) u X.I'nec
(HI, Mena). Obmiee KoNMIecTBO yUacTHUKOB U3 17 cTpaH,
BKITIOUAs! JICKTOPOB U CTYIICHTOB, COCTABUJIO OKOJIO CTa Ye-
JIOBEK.

Hayunast mporpaMma IIKOJIbI BKJIFOYAJIa CKCIHCBHO
MSITh YaCOBBIX JICKIMI HAa YTPECHHHUX U BEUCPHUX CECCHU-
SIX M JIBA MIOJTy4acOBBIX JIOKIIA/Ia YYaCTHUKOB. Beero Obu1o
npountano 47 nekuuit, 14 moxmanos. s srydinero yc-
BOCHUSI JICKIIMOHHOTO MaTepHaja TaKkKe IIPOBOJIIIUCH Ce-

JlaGoparopus Teoperndeckoit Gpuznku um. H. H. Boromo6osa, 18-30 uross.
VuactHuku neTHel mkonsl «KBaHTOBast Gpusnka MpeebHbIX COCTOSHHUI: OT CUITBHBIX MO 10 Tshkenbix kBapkoB» (SFHQ-2016)

The Bogoliubov Laboratory of Theoretical Physics, 18-30 July. Participants of the summer school
“Quantum Field Theory at the Limits: From Strong Fields to Heavy Quarks” (SFHQ-2016)

A regular Helmholtz international summer school
“Quantum Field Theory at the Limits: From Strong
Fields to Heavy Quarks” took place at the Bogoliubov
Laboratory of Theoretical Physics from 18 to 30 July. The
school continued a series of schools, which were held in
Dubna in 2002, 2005, 2008, and 2013, and is part of the
educational program of the Dubna International Advanced
School of Theoretical Physics (DIAS-TH). This year the
subject of the school was expanded by the lectures on the
strong fields. The co-chairmen of the school were A.Ali
(DESY, Hamburg), M.Ivanov (BLTP, JINR, Dubna),
D.Blaschke (Wroclaw University; BLTP, JINR, Dubna;
MEPhI, Moscow) and H. Gijes (HI, Jena). The total num-
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ber of participants from 17 countries, including lecturers
and students, was about a hundred people.

The scientific program of the school included every
day five one-hour lectures in morning and evening ses-
sions, and two half-hour reports by participants. A total of
47 lectures, 14 reports and 3 hour seminars were given for
the best assimilation of lecture materials. The main topics
of the school were flavor physics and CP violation physics
beyond the SM, modern theoretical methods in the physics
of heavy quarks and hadrons, b hadrons and their decay,
the physics of ¢ quark, the XYZ states, strong fields QED,
and the physics of high-intensity plasma. During the lec-
tures, theoretical methods were demonstrated such as co-
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MHUHapcKkue 3aHATHs. OCHOBHBIMU T€MaMH IIKOJIbI OBUIH:
¢usnka apomatoB u CP-napymenus, ¢pusnka 3a mpeaena-
Mu CM, coBpeMEeHHBIE TEOPETHUECKUE METONBI B (hU3HKE
TSDKEITBIX KBAPKOB M aJPOHOB, b-aJpOHBI U UX pacHajbl,
¢usnka f-xBapka, XYZ-cocrosaust, KO/l cuimpHBIX momneit
1 (U3MKa BHICOKOMHTEHCUBHOM I1a3Mbl. B xone nexumit
ObUTH TIPOIEMOHCTPHUPOBAHBl TEOPETHYECKHE METOMbI,
TaKUe KaK KOBapHaHTHasi MOJIENIb KBapKOB, 3(h(heKTHBHBIE
TEOPHH TSLKENIBIX KBapKoB, Teopus BosmymieHuit KXJI,
KX/ na pemerke, meroq npasui cymm KXJI, kBapkoBbie
mozein KX/I. Kpome TeopeTrueckux JeKIuil ObUTH N~
POKO MPEICTABICHbI JEKIMU MPAKTHUYECKU OT BCEX IKC-
MIEPUMEHTAJILHBIX KOJUTabopanuii, M3ydarolux QU3HKY
TSDKEJBIX KBApPKOB M KBAapKOHHUEB: TpeX Kostaboparuii ot
LHC (ATLAS, CMS u LHCb), komtabopanuu Belle u3
smonckoi tadoparopuu KEK u kosimadoparuu BES-I1T u3
kuraiickoro IHEP.

I'eIbMronbIeBCKHE JICTHUE IIKOJIBI JAl0T BO3MOXK-
HOCTh cOOpaTh BMECTE€ HMHTEPHALMOHAIBHYIO KOMAHIY
JIEKTOPOB M MOJIOABIX (PU3UKOB JUTS JBYXHEICIBHBIX Ha-
YYHBIX TUCKYCCHH, KOTOPBIE CIEAYIOT 3a 00meodpa3oBa-
TENBHBIMH JICKIIMSIMU Ha N30paHHbIC TeMbI (PU3UKH BBICO-
KHX SHepruil U pu3uku cHiIbHBIX mmoneit. [1Ikomsr ¢ manHOH
TEMaTHKOHM MPOXOJST pa3 B TPH roja, MpebLaynas IKo-
na 6buta posezieHa B 2013 1. 3a ato Bpems B LIEPH mo-
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cJie ABYXJIETHETO TIepepbiBa Il MOAEPHU3AINH 3aITyIICH
LHC. Bpin OTKpBIT HOBBII KJacC YaCTHII, COCTOSAIINX U3
MISITH KBApKOB M M3BECTHBIX KaK IEHTAKBAPKH, HAKOILIE-
HO OOJIBIIOE KOJIMYECTBO SKCIIEPUMEHTAIBHBIX JAaHHBIX,
pa3paOoTaHbl HOBBIE TEOpeTHYECKHE MeToAbl. Bee 3t
JOCTIKEHUSI ObUTH TPE/CTaBIeHBl Ha IIKojie. B pamkax
IIIKOJIBI COBMECTHO ¢ KoJuteramu u3 JlaGoparopun ¢uzu-
KM BBICOKHMX 9HEPTUil ObUIa OpraHM30BaHa YKCKYypCHsI Ha
crposupmiics xomtainep NICA u ¢abpuky mo cOopke u
KPHOTEHHBIM HCIBITAHUSIM CBEPXIIPOBOAAIINX MATHUTOB.
ITosTomMy HayuHas mporpamma Oblla JOCTaTOYHO HACHI-
IIEHHOW M TpeOoBaia 3HAYNTENBHBIX YCHIUH U €€ yc-
BOCHUSI.

Ha mrkoste mprcy TCTBOBaIIO HECKOJIBKO TEOPETUIECKUX
TPYII, YYaCTHUKH KOTOPBIX MPOBOAAT COBMECTHBIE Hayd-
HbIe uccaeoBanus. OHM UCTIONB30BAH ATy BOBMOKHOCTh
BCTPETUTHCS, YTOOBI OOCYINTH TEKYIIHE W HAMETUTH Oy-
JyIINE UCCIEeI0BATEIbCKUE MPOEKTHI. [ enbMronbIieBcKas
JIETHSIS IIKONIa OBLTa TMpoBefeHa Omaromaps (GUHAHCOBON
nmognepxkke OO0benmuenust uMm. I.Iempmronsma, OUSN,
DESY (I'am6ypr), GSI (apmmranr) u Poccuniickoro ¢oH-
Ja (pyHIAMEHTAJIbHBIX HCCIEA0BaHUNA. Tpypl MKOIbI Oy-
IyT m3nans! npu noanepxke DESY (IamOypr).

C 30 mrons mo 7 aprycra B Jlaboparopuu Teope-
THYECKOM (M3UKM TpOIUIa MEXTyHapoIHas IIKoJa

variant quark model, the effective theory of heavy quarks,
theory of QCD perturbation, lattice QCD, QCD sum rule
method and other QCD quark models. Besides theoretical
lectures there were widely presented lectures practically
from all experimental collaborations studying the physics
of heavy quarks and quarkonia: three collaborations from
the LHC (ATLAS, CMS, and LHCD), Belle collaboration
from the Japanese laboratory KEK, and BES III collabora-
tion of the Chinese IHEP.

The Helmbholtz summer schools play an important
role in bringing together the international staff of lecturers
and young physicists for two-week scientific discussions,
which follow the general educational lectures on selected
topics of high energy physics and the physics of strong
fields. Schools with a particular theme are held every three
years, and the previous school was held in 2013. During
this period CERN launched the LHC after a two-year
break. A new class of particles consisting of five quarks
known as pentaquarks was discovered, a great body of
experimental data was accumulated and new theoretical
methods were developed. All these achievements were
presented at the school. Within the school, together with
colleagues from the Veksler and Baldin Laboratory of High
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Energy Physics, an excursion to the collider NICA being
under construction and to the factory on assembly and tests
of cryogenic superconducting magnets was organized.
Therefore, the scientific program was rather intensive and
demanded considerable efforts for its assimilation. At the
school there were several theoretical groups whose mem-
bers carry out joint research. They used an opportunity to
meet and discuss current and future research projects. The
Helmbholtz summer school “Quantum Field Theory at the
Limits: From Strong Fields to Heavy Quarks” was held
with the financial support of the Helmholtz Association,
JINR, DESY (Hamburg), GSI (Darmstadt), and the
Russian Foundation for Basic Research. The publishing
of the School Proceedings will be supported by DESY
(Hamburg).

From 30 July to 7 August, the international school
“Advanced Methods of Modern Theoretical Physics:
Integrable and Stochastic Systems” was successfully held
at JINR. It was organized by the Bogoliubov Laboratory
of Theoretical Physics, the JINR University Centre, and
the Faculty of Nuclear Physics of the Czech Technical
University in Prague within the DIAS-TH program.
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«llepcnekmugnsie memoosl coépemennoll meopemuye-
CKOUl (husuku: unmezpupyemole u CmoxacmuuecKue cu-
cmemuy, oprannzoBantas JIT®, YaeOHO-HAyYHBIM I€H-
tpoM OUSIN coBMecTHO ¢ pakyapTeTOM AaepHON HUIUKU
Yenickoro TeXHUUECKOTO yHHBepcuTeTa B [Ipare B pamkax
nporpamMel DIAS-TH.

Conpencemarenn  OprkoMuTeTa —  Ipodeccop
Y. bypmuk (Yenickuii TeXHU4ecKuid yHUBepcuteT, [Ipara)
1 M. Traria (JIT® OUSH u Yausepcurer um. I1. 1. Ia-
(apuka, Komure, CroBakus).

[Iporpamma jeTHEN MIKOJIBI BKIIIOYasa JIEKIHUH, TIoce-
mieHre 0a30BBIX YCTaHOBOK B Jlaboparopusix OUSIN, sxce-
KypcuH, BcTpeun ¢ mpodeccopamu B padoueit u Hedop-
ManbHOW o6cTaHOBKe. OCHOBHOH IENBIO MTPOBEICHUS T10-
JOOHBIX IIKOJ SIBJISICTCS 3HAKOMCTBO CTYAECHTOB 1 ACIIPaH-
TOB C COBPEMEHHBIMH METOAAMH TEOPETHYECKON (PU3MKU
n mareMaTuku. Ha mxony B JlyOHY npuexanu oJHH U3 ca-
MBIX U3BECTHBIX U CHIIBHBIX JIEKTOPOB, Takue Kak @. [Tomos
(M®TU, UTDD, BIID, Mocksa), M. Kommanwuer (¢puzu-
yeckuil Gakynprer Cankr-IleTepOyprekoro rocynapcTseH-
Horo yHHBepcutera), A. Canexpu (Marxeackuil yHuBep-
curer, Upan), [1. CroBuyek (Yemnickuii TeXHUUECKAN YHU-
BepecuteT). Hapsiiy ¢ nmpunianieHHbIMH JIEKTOPaMH Tiepes
ayauropueil B Oonee yem 50 uenoBeK BBICTYNWIN yue-
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mere u3 OMAN: B.Karkos, A.Korukos, P. Hasmutaunos,
A.Tlarpux u H. TropuH.

W3HauanbHO 1IKOJIA MPOBOJWIACH TOJIBKO JUIS Yell-
CKHX CTYICHTOB, HO B IIPOIILIOM IOy OpraHM3aTopam yna-
JIOCh MIPUBJIEYb UHTEPEC K HEW cloBalKuX Kosuier. M yxe
Kk 2016 . K 4hCIly YHUBEPCUTETOB, KOTOPbIE TPAJAULUOH-
HO OTMPABISAIOT CBOMX CTYJACHTOB Ha JIeKIuH B J[yOmHy,
nprcoemuanmnch Yrusepcuter um. 11 M. Illapapuka u
Texuuueckuii ynusepcurer B Kommne, MHCTUTYT 3Kc-
NepUMEHTaIbHON (GU3UKH, MHCTUTYT DU3UKK 1 DIEeKTpo-
TEeXHUYECKNH HHCTUTYT CIIOBAIIKON akaJeMHUH HayK, YHH-
BepcuteT uM. . KomeHckoro n CrioBankwii TeXHHYECKUH
yHuBepcuTeT B bparucnase. CocTaB y4aCTHUKOB IIKOJIBI
MOTIOJIHUIIY MoJ1o/ible (pusnku u3 Poccuiickoro yHuBepcu-
TeTa apyk061 HaponoB (Mocksa), Cankt-IleTepOyprekoro
TOCYIapCTBEHHOTO YHUBEpPCHTETA, MOCKOBCKOIO rocynap-
CTBEHHOI'0 YHUBEPCHUTETA, a TAKXKE CTYIEHTHI U3 APMEHHU.

3a Tpu roja KOJIM4eCTBO a0UTYPHUEHTOB BBIPOCIIO € 15
10 50 denoBek, YTO CBUIETEIBCTBYET O BO3PACTAIOIIEM
unHTepece crpan-ydactaun OMSN k npoenennto nonoo-
HBIX MEXIYHapOIHBIX 00pa30BaTENbHBIX MEPONPUSITHH.
Crparerndeckoil IeJIbl0 OPraHU3aTOpPOB SIBIAETCA CTa-
HoBnerne OMSIM kak MexITyHapOmZHOTO 00pa3zoBaTellb-
HOTO LIEHTpa VISl MOJIOABIX (DM3MKOB-TEOPETUKOB BCEX

Professor C.Burdik (Czech Technical University
in Prague) and M.Hnatich (BLTP, JINR; P.J.Safarik
University in Kosice, Slovakia) are Co-Chairmen of the
Organizing Committee.

The schedule of the summer school included lectures,
visit to the JINR basic facilities, excursions, and meetings
with professors in a working and informal atmosphere.
The main objective of such schools is the introduction
of students and graduate students to modern methods of
theoretical physics. Among the most famous and strongest
lecturers at the school there were F.Popov, MIPT, ITEP
and HSE, Moscow; M.Kompaniyets, Physics Faculty,
St. Petersburg State University; A.Sapehri, University of
Mashhad, Iran; P. Stovicek, Czech Technical University in
Prague. Along with the invited lecturers, the audience of
more than 50 people was addressed by the scientists from
JINR: V.Katkov, A.Kotikov, R.Nazmitdinov, A.Patrick,
and N. Tyurin.

Initially the school was carried out only for Czech stu-
dents, but last year the organizers managed to attract inter-
est of the Slovak colleagues in the school. And by 2016,
among universities which traditionally sent their students to
Dubna there were the P.J. Safarik University and Technical
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University in KoSice, Institute of Experimental Physics,
Institute of Physics and Electro-Technical Institute of the
Slovak Academy of Sciences, Komensky University and
Slovak Technical University in Bratislava. Young physi-
cists from the Peoples’ Friendship University of Russia
(Moscow), St. Petersburg State University, Moscow State
University, and also students from Armenia joined young
scientists from the Czech Republic and Slovakia.

Over three years the number of attendees grew
from 15 to 50 people. This fact proves the increasing in-
terest of JINR Member States in carrying out such inter-
national educational activities. The strategic objective of
the organizers is that JINR become an international educa-
tional centre for young physical theorists of all countries,
and that colleagues first of all from JINR Member States
be involved in it.

The Helmholtz international summer school
“Cosmology, Strings, and New Physics” took place
at JINR BLTP from 29 August to 10 September in
the framework of the programme DIAS-TH (Dubna
International Advanced School of Theoretical Physics).
Young scientists and lecturers from Austria, Azerbaijan,
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CTpaH, a TaKkKe INPHUBJICUCHHUE KOJUIET, B MEPBYIO Ouepelpb
u3 crpan-ygactaun OVSAN.

lenbMronbiieBcKass MeXAyHapOaHAs JETHSS IIKOJIa
«Kocmonozusa, cmpynwt u nogas ¢huzuxay npouuia B JITO
OUSIU ¢ 29 aBrycra no 10 ceHTSIOps B paMKax Iporpam-
™Mbl DIAS-TH. B Hell npuHSAIN y4acTie MOJIOAbIE yUeHbIe
U JeKTOpsl M3 ABCTpuu, A3sepbaiimkana, benopyccuu,
Brernama, I'epmanuu, Erunra, Wpana, VMcnanun, Mon-
ronuu, [lonemm, Poccun, ®panuun, Yexun, coTpyqHUKH
OUSIU. Ulkona ObiIa Opranu3oBaHa npu mnojiep:xke O0b-
equnenus uMm. 1. ['enemronsna, POOU u OUAN.

Ona Obiia noOCBsNIeHa (QyHIAMEHTaIBHBIM IIPO-
O1eMaM TeopeTHYecKOW (DU3UKHM, OTHOBPEMEHHO 3aTpa-
THBAIONIUM KBAaHTOBYIO TCOPHUIO TIONS, (PU3UKY BBICOKHX

JlaGoparopus Teopetndeckoii Gpusuku um. H. H. Boronrobosa,

SCHOOLS. SEMINARS

SHEPruii, rpaBUTALMIO U KocMmonoruto. OpraHuszaropam
mkonbl 2016 1. ynanock coOparh BBIAAIOMIMXCS JIEKTOPOB
1 3aMHTEPECOBAHHBIX, XOPOIIO MOATOTOBIEHHBIX CITyIIa-
Tenei.

Kocmonorust crana maBHOM TemMoW NepBON Hexe-
au pabotbl mmikonbl. CBOHM B3MISL HAa TEOPUIO paHHEH
BceneHHo#l mnpeacTaBWiIM OCHOBOIOJIOKHUKH HMHIIS-
nroHHol kocmonorun A.Crapoounckuit (MT® PAH) u
B.MyxanoB (MIOHXCHCKHI YHUBEPCHUTET, |epMaHus).
Kputnueckuii aHamn3 CyIIECTBYIOUINX albTepHATUB
MHQISIIUOHHBIM  MOJCTSIM M MX TIpeJCKa3aHWH  Jai
B. A.Py6akos (U511 PAH).

B nexumsx 1. U. Kazakosa (JIT® OUSIN) ncuepnsl-
Baromuid 0030p CraHmapTHOH Mojpeinn (DU3HKH YaCTHI]

29 aBrycra — 10 cenTsiOpsi. ['enpMronbreBckas MeKTyHapOoaHas JISTHs mKosa «KocMonorust, CTpyHB! 1 HOBast (DH3HKaAY

The Bogoliubov Laboratory of Theoretical Physics, 29 August — 10 September. The Helmholtz international summer
school “Cosmology, Strings, and New Physics”

Belarus, Czech Republic, Egypt, France, Germany, Iran,
Mongolia, Poland, Russia, Spain, Vietnam, and JINR
participated in the school. The event was supported by the
Helmholtz Association (Germany), RFBR, and JINR.

The school was devoted to fundamental problems of
theoretical physics touching upon quantum field theory,
high energy physics, gravity, and cosmology. The organiz-
ers succeeded in gathering together outstanding lecturers
and keen students.

EI

Cosmology was the main topic of the first week.
The founders of inflationary cosmology A. Starobinsky
(Landau Institute) and V. Mukhanov (Munich University)
presented their viewpoint on the theory of the early
Universe. The cosmological dynamical equations in dif-
ferent gauges and versions were formulated and studied by
A.Filippov (BLTP, JINR). A critical analysis of the models
alternative to inflation and their predictions was performed
by V.Rubakov (INR RAS).
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COIPOBOYK/ANICS OOCYXKJICHHEM €€ pacHIMpeHHH H BO3-
MOXXHOCTH MX IKCIIEPUMEHTAIBbHON MpoBepKH. O Mouckax
9K30THYECKHUX YacThll B akcnepumenTtax LIEPH noapo6uo
pacckazan 2. booc (HUMUAD MI'Y). Hcnons3oBanue mo-
JSIpU3alMOHHBIX APdEKTOB 15t HAOIIONEHHST KHOBOH (u-
3uKm» paccMmarpusaiock B jekuuu O.B.Tepsesa (JITO
OMSIN). TTonHbIH aHAIA3 BCEBO3MOXKHBIX TAaHHBIX O TEM-
HOM Marepuu mpexacraBumn J[.Top6yroB n C.JlemumoB
(1511 PAH).

[Touck pemenunit pyHIaMEHTAIBHBIX MPOOIEM Kak
COBPEMEHHOW KOCMOJIOTHH, TaK ¥ (PU3UKH BBICOKHX dHEP-
TH{ MJET 110 MYTH NPUBICYECHUS WJEH CYyNepCUMMETPHH,
TEOpPUH CYNEPCTPyH U cyneprpaBuTanuu. OCHOBBI 3THX
Teopuil MOAPOOHO OOBACHINCH B JeKIMAX O.MycaeBa
(Uactutyr wM. M.[Inamka, Ilorcmam) wu T.Bpase
(Texumueckuit yauBepcutet, Bena). C nekuusmMu 1o cy-
nepkoHpopmHOi Mexanuke BeicTym C. Denopyk (JITD
OUAN). Ilpumep cynepcuMMETpU4HOM Teopun Benukoro
O0OBEIMHEHNsI C JIOTIOJHUTEIBHBIMUA H3MEPEHHSIMHU ObLI
paccmotpen B. Byxmromnepom (DESY, I'epmanust). B nek-
nun B. Crimpunonosa (JIT® OUSIN) obeyxnanuch Mare-
MaTHYECKHE aCTIEKTHI TyaJbHOCTH PA3INYHBIX CYNEPCHM-
METPUYHBIX TEOPUH.

B nexmusax 1. TanpmoBa (MI'Y) o coBpeMeHHOM cO-
CTOSTHMH KJIACCHYECKOI TEOpHUHU IpaBUTAllMK 0cO000E BHU-

SCHOOLS. SEMINARS

MaHHe YIeIsUI0Ch YEPHBIM JIbIpaM. BBUTH Taroke 3aTpoHy-
TBI HHTEPECHBIC TPUMEHEHHS CyIIepCUMMETPHU. SIBIICHUE
KBaHTOBOI{ 3aIlyTaHHOCTH B TCOPHH IIOJS M TPABUTALHH,
TECHO CBSI3aHHOE C TaK Ha3bIBAEMbIM TOJOrpadHyecKuM
onucanueM, o0cyxaanock B Jekiusx . @ypcaesa (yHu-
BepcureT «/lyOoHa»). Hcnonb3oBanuio AdS/CFT coor-
BETCTBUSI JUIsl BEIYMCIICHUSI 1apaMETPOB KBapK-IJIFOOHHOM
uia3mbl OblIa nocesnieHa jeknust A. Tomy6rosoi (JITD
OUSIN).

B nporpamme mKoIbl ObIIO OTBEICHO BPEeMst IS J10-
KJIQJIOB CTYJCHTOB, OOCYKICHUI M OOIIECHUS C JIEKTOpa-
MH. Buaeosanuce IeKuuii 1 HOArOTOBICHHBIE JIEKTOPAMH
MaTepHaibl JOCTYIHBI Ha caite mkonsl (http://theor.jinr.
ru/~diastp/summer16/).

17 okrs0pst B koH(epeHi-3ane Jlaboparopuu Heii-
TPOHHOU (PU3HKH COCTOSUICSI CEeMUHAP, HOCGAULCH-
uotii 80-nemnemy rounero E.II Illabanuna, BUIHO-
TO YyYEHOTO, IOKTOpa (U3NKO-MAaTEeMaTHUSCKUX HayK,
naypeara [ocynapctBennoit npemuun CCCP u Ilpemun
IIpaButensctBa Poccuiickoit denepanni, OAHOTO U3 CO3-
nareneit peakropa UBP-2.

B cBoeM xuBOM 1 HeopMaIbHOM AoKiIane «KHU3Hb
B TaPMOHHUU C JTAOOpaTOpHEH» IOOWIISP paccKa3al O IPKUX
MOMEHTax CBOcii OHorpaduu U TBOPYECTBA, HEPA3PHIBHO

D.I.Kazakov provided his comprehensive survey of
the Standard Model with a discussion of its extensions
and their experimental check. The lectures by E.Boos
(SINP, MSU) covered the search for exotic particles in
the experiments at CERN. The use of polarization effects
for observing a “new physics” was argued by O. Teryaev
(BLTP, JINR).

The solution to the fundamental problems of modern
cosmology and high energy physics presumably requires
the involvement of supersymmetry, supergravity, and
string theory. The basics of these theories were thorough-
ly explained in the lecture courses of E.Musaev (MPI,
Potsdam) and T.Wrase (TU, Vienna). S.Fedoruk (BLTP,
JINR) gave an introduction to supreconformal mechan-
ics. One of the supersymmetric Grand Unification theories
with extra dimensions was considered by W.Buchmuller
(DESY). V.Spiridonov (BLTP, JINR) discussed math-
ematical aspects of duality between various supersymmet-
ric theories.

In his lectures on advances in classical gravity,
D.Gal’tsov (MSU) focused on black holes. Some appli-
cations of the supersymmetry were touched as well.
Qantum entanglement in field theory and gravity, closely

EI

related to the so-called holographic description, was dis-
cussed by D.Fursaev (Dubna University). The lecture by
A.Golubtsova (BLTP, JINR) dwelled upon the applica-
tion of the ADS/CFT correspondence to the estimation of
quark—gluon plasma parameters.

In the school’s schedule special time-slots were re-
served for students’ talks, discussions and conversations
with lecturers. The video records of the talks and the mate-
rials prepared by the lecturers are available at the school’s
webpage http://theor.jinr.ru/~diastp/summer16.

On 17 October a seminar dedicated to the
80th birthday of E.P.Shabalin, a prominent scientist,
Doctor of Physics and Mathematics, laureate of the USSR
State Prize and the RF Government Prize, one of the
creators of the IBR-2 reactor, was held in the Conference
Hall of the Frank Laboratory of Neutron Physics.

In his lively and informal report “Life in harmony
with the Laboratory”, the hero of the anniversary told the
audience about the brightest moments of his biography
and work, which were inextricably linked to the life of the
Laboratory. The audience at FLNP had a chance to enjoy
the presence of a talented engineer and physicist, an amaz-
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CBSI3aHHBIX C XHM3HBIO Jlaboparopuu. Erennii [laBnoBuy
MpeacTal Nepes CIyLIaTeNssMU KaK TaJaHTIUBBIA MHXKe-
Hep-QU3NK, SIPKUH apTUCT M OPUTHHAJBHBIA IHCaTelb,
YeJIOBEK IIMPOKOro KPyro3opa.

Hayunplii pykoBoanTens nadoparopuu B. JI. Akcenos
HasBan cBod gpokian «Esrenwit  IlaBmoBuu Illaba-
quH 2016. Ot nmoMomHUKa 3arpyaromiero 10 ImaBHoro
TeopeTnka UMIYIbCHBIX peakTopoB». CcbUIasiCh HA UAEU
E.II. IllabanuHa, pokJatonecs He TOJIBKO B €ro HayqHOM
TBOPUECTBE, HO U B JIUTEPATypPHOM M TEaTpajlbHOM, J0-
KJIaTYNK MPEICTaBIII BO3MOXKHOE Oy/yliee laboparopuu,
CBSI3aHHOE C UCTOYHUKOM HEHTPOHOB «4ETBEPTOrO MOKO-
JICHUSD.

MHOTO0 TEIIBIX CJIOB B aJpec I00msipa ObUIO CKa3aHo
KOJUIEraMH, YUYEHUKaMU U APY3bsIMU, KOTOPbIE TOAUEPKHU-
BaJ¥ MHOTOTPAHHOCTb €0 JapOBaHMM, TBOPYECKYIO Ha-
TypY, TOTOBHOCTb MOJJIEPKATh MOJIOABIX HCCIAEJ0OBATEICH.
Ha cemunap npunm u crapsie 1py3bst E. 1. [1ladanuna —
roctu naboparopuu J.R.Granada (Aprentuna), nupex-
Top Mmy3es OWMAM H.C.Kasanepoa, B.C.Cmupnos
(HUKUDIT).

EI

JlaGoparopust HEUTPOHHOU
¢uzukn um. 1. M. Opanka,
17 okrs16pst. CemuHap,
MOCBSANICHHBIH §0-eTHEMY
roounero E. 1. [llabanmna

The Frank Laboratory
of Neutron Physics,

17 October. The seminar
dedicated to the 80th
birthday of E. P. Shabalin

ing actor and ingenious writer, a person of broad intelli-
gence and diverse interests.

The scientific supervisor of the Laboratory V. L. Akse-
nov has called his report “Evgeny Pavlovich Shaba-
lin 2016. From an assistant to the chief theorist of pulsed
reactors.” Referring to Shabalin’s ideas being born not
only in his scientific work, but also originating in his liter-
ary and theatrical activities, the speaker shared the views
on the possible future of the Laboratory associated with
the development of a fourth-generation neutron source.

Many warm words were said to the hero of the an-
niversary by his colleagues, disciples and friends who
time and again emphasized the diversity of his talents,
his creative nature, and willingness to support young re-
searchers. Among the participants of the seminar were old
friends of Evgeny Pavlovich — guests of the Laboratory:
J.R.Granada (Argentina), N.S.Kavalerova (Director of
JINR Museum of the History of Science and Technology),
and V. S. Smirnov (NIKIET).
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NEW PUBLICATIONS

O Few to Many Body Systems: Models, Methods and
Applications. The 4th South Africa—JINR Sym-
posium, Dubna, Sept. 21-25, 2015: Proceedings / Ed.:
F.Simkovic [et al.]. — Dubna: JINR, 2016. — 258§,
[9] p.: ill. — (JINR; E4,6,15-2016-38). — Bibliogr.: end
of papers. — Spread head: Joint Institute for Nuclear
Research. Bogoliubov Laboratory of Theoretical
Physics.

O International Symposium on Exotic Nuclei (8; 2016;
Kazan). VIII International Symposium on Exotic
Nuclei (EXON 2016), Kazan, Russia, Sept. 4-10, 2016:
Book of Abstracts. — Dubna: JINR, 2016. — 139 p.:
ill. — (JINR; E7-2016-53). — Bibliogr.: end of papers.

O Tor cawmbiit «Mmmnynsey: W3bpannoe: k 50-nmetuio
JIBTA (JIUT)/ ABr.-coct.: A. A. Pactopryes. — JlyOHa:
OUsIN, 2016. — 287 c.: us. mr. — (OUU; 2016-52).
That Very “Impulse”: Selected Works: To the 50th
Anniversary of LCTA (LIT) / Author-compiler:
A.A.Rastorguev. — Dubna: JINR, 2016. — 287 p.:
col. ill. — (JINR; 2016-52).

Physics at the LHC: Proceedings of the RDMS CMS
Cooperation Seminar. Issue 4 / Eds. 1.A.Golutvin,
A.V.Zarubin, S. V. Shmatov. — Dubna: JINR, 2016. —
183 p.: col. ill. — (JINR; 2016-25). —Bibliogr.: end of
papers.

3 Openosuu JI. H. Tlytemectrue u3 [lerepOypra B JlyoHy

JUIMHOIO B ku3Hb... — CII6.: Kynbrypa, 2015. — 305,

[2] c.: uB. m.
Orelovich L.N. A Life-Long Journey from Petersburg
to Dubna... — St. Pb.: Kultura, 2015. — 305, [2] p.:

col. ill.

(J Do OBLIO HEOABHO, 3TO OBUIO JABHO.... [K 50-ICTHIO

Jlaboparopun MHPOPMAITMOHHBIX TEXHOJIOTHII]: cOop-
Huk BocromuHauuii / Coct.: JI. A.KanMeikoBa. —
Hy6na: OUAN, 2016. — 373 c.: uB. ui.

It Hasn’t Been a While, It Was So Long Ago...:
[To the 50th Anniversary of the Laboratory of In-
formation Technologies]: A Collection of Memoirs /
Comp.: L.A.Kalmykova. — Dubna: JINR, 2016. —
373 p.: col. ill.

O bubnuorpaduyecknii ykazarenb pabOT COTPYTHHKOB O Relativistic ~ Nuclear ~ Physics and  Quantum

OOBEIMHCHHOTO WHCTUTYTA SIICPHBIX HCCICIOBAHUI /
OObeIMHEHHBIH HHCTUTYT SIJCPHBIX HCCIIEIOBAaHUH.
Hayuno-Texuudeckas oubnuorexka. — Jlyona: OUSIN,
1966-2016.

Y. 55: 2015 / Cocrt.: B. B. JIutiuruc, 1. B. Komaposa. —
Hy6ua: OUSIN, 2016. — 240 c. — (OUSIN; 2016-56).
Bibliographic Index of Papers of JINR Staff Members /
Joint Institute for Nuclear Research. Scientific-
Technical Library. — Dubna: JINR, 1966-2016.

Part 55: 2015 / Comp.: V. V. Litsitis, I. V.Komarova. —
Dubna: JINR, 2016. — 240 p. — (JINR; 2016-56).

O On Bcerna 6buT yOEXKIEH B TOM, YTO OTCTAMBAI: BOC-

MMOMUHaHUA 00 akajeMuke Ajekcanape MuxaiaoBude
Banaure / Coct.: A. . Manaxos, b. M. Crapueako. —
Hdyo6na: OUSN, 2016. — 165 c.: us. wi. — (OUAU;
2016-35).
He Was Always Confident in His Ideas: Memoirs about
Academician Aleksandr Mikhailovich Baldin / Comp.:
A.l.Malakhov, B.M.Starchenko. — Dubna: JINR,
2016. — 165 p.: col. ill. — (JINR; 2106-35).

O ®usuka wa LHC: Tpymsl oObeIHHEHHOTO CEMHHA-
pa corpymamdectBa RDMS CMS. Bem. 4 / Peaxon.:
WN.A.Tonyteun, A.B.3apyomn, C.B.IlImatoB. —
Hdy6na: OUAN, 2016. — 183 c.: uB. mi1. — (OUAU;
2016-25). — bubnmorp. B KoHIIE padoT.

—EI

Chromodynamics: Book of Abstracts of the XXIII
International Baldin Seminar on High Energy Physics
Problems (Baldin ISHEPP XXIII), Dubna, Russia,
Sept. 19-24, 2016. — Dubna: JINR, 2016. — 158 p.:
ill. — (JINR; EI1,2-2016-60). — Bibliogr.: end of
papers. — Dedicated to the 90th Anniversary of
Academician A. M. Baldin.

O Cyxo6 A. M. Memyapsl B ctuxax. — Jyona: OUSN,

2016. — 140 c.: m.
Sukhov A.M. Memoirs in Verse. — Dubna: JINR,
2016. — 140 p.: ill.

O Hcaes A.I1., Pybaxos B.A. Teopus TpyI U CHMMe-

Tpuit. Koneunsie rpynmsl. [pynmsr u anredpsr JIn. —
Hdy6ma: OUAU, 2016. — 361 c. — (OUAN;
2016-61). — bubmuorp.: c. 354-356.

Isaev A.P, Rubakov V.A. Theory of Groups and
Symmetries. Finite Groups. Groups and Lie
Algebras. — Dubna: JINR, 2016. — 361 p. — (JINR;
2016-61). — Bibliogr.: p. 354-356.F
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DUAS

Brinun B cBET ouepenHble BBITYCKU KypHana «Pusuka

3JIEMCHTAPHBIX YaCTHUI U aTOMHOI'O AApa».

O Beinyck 4 (2016.  T.47),
OObeMMHEHHOTO ~WHCTHTYTa  SIIEPHBIX

HOCBSIIEHHBIN  60-11€THIO

PARTICLES AND NUCLEI
Regular issues of the journal “Physics of
Elementary Particles and Nuclei” have been

HCCIICIOBAHNM,

publiushed.
3 Issue 4 (2016.V.47),devoted to the 60th anniversary

BKJIFOYAET CIICAYIONINE CTAThU:
Bonkos M. K., Apby3o6 A.B. HuzkosHepreTHIecKue IMpo-
LIECCHl POXICHUS ME30HOB B PACHIMPEHHOM MOJEIH
Ham0y—Hona-Jla3uano

Hsanos E. A. KanuOpoBoUIHbIE TIOJISL, HETMHEHHBIE pean3a-
IIUH, CyTIEPCUMMETPHS

bamiwox I1. H., Kexemuose B.J[., Konecuuxos B.H., Poeca-
yegckuil O. B., Copun A. C., Bopoutoxk B. B. (om umenu xoi-
aabopayuit BM@N u MPD) ObocHOBaHHE BO3MOYKHOCTH
peanu3anuy IporpaMMBbl 10 U3YUYCHHIO (M3HKH TSIKENBIX
HMOHOB Ha yCKOpHUTEIbHOM KoMIuiekce NICA

Yexxyuuyu A., Iyososckuti E.A., Kexemose B.J[,
Maoueoocun /. T., Tlompebenuros FO.K. VccnaemoBanus
kaoHHBIX pacnanoB Ha SPS B IIEPH B nocnennue necsaru-
JeTUst

Quavyenxos B. B. duznyeckue MpUIOKEHUS MIO-KaTallu3a,
3axBaT MIOOHA B BOOPOJE

Axcenoe  B.JI., banacypoe A.M., Kosnenxo J[.II.
HccnenoBanusi KOHASHCHPOBAHHOTO COCTOSTHHSI BEIIECTBA
Ha MoyepHu3MpoBaHHOM peaktope MBP-2: or ¢ynkumo-
HaJIBHBIX MaTE€pPHUaJIOB JJO HAHOOMOTEXHOJIOTHIA

@panx A. M. YnbTpaxoloAHblE HEHTPOHBI U B3aUMOAEH-
CTBHE BOJIH C IBH)KYIIMIMCSI BEIIECTBOM

Manowun C.A., berywxun A.B., Hogge A.HU. Pazpurue
METOJIOB MOJIECIMPOBAHNS HEHTPOHHBIX CIIEKTPOMETPOB H
BUPTYaJIbHBIX 3KCIHEPHMEHTOB IO HEWTPOHHOMY pacces-
HUIO

Tynoopun H. A., 3eunanos L. C., Konau FO. H., [lonos A. B.,
Dypman B. H. ViccnenoBaHus XapaKTEPUCTUK U KOPPEISLU-
OHHBIX 3(p(peKTOB B AeneHIH

Kynuxos C. A., IIpuxoovko B. 1. HoBoe MOKOJIEHHE CHCTEM
cOopa M HaKOIUICHHS JAHHBIX KOMIUIEKCAa CHEKTPOMETPOB
peakropa UbP-2

O Beimyck 5 (2016. T.47) comaepuT cleayroume 0030pbl:

beonsaxos B.A. MOXHO 1 OOHAPY>KUTH YaCTHIBI TEMHOU
MaTepHH C MIOMOILBIO YCKOPUTETEH?

Moposo6 A.A. CsolictBa KOH(OPMHBIX OJIOKOB, THUIOTE3a
AT'T 1 OJINHOMBI Y3JI0B

Covicka [Jorc. Caboe cBSI3aHHOE COCTOSTHIE C HEHYIJICBOM 3a-
PSAI0OBOM IJIOTHOCTBIO KaK COCTOsIHME ¢ Maccoit 126,5 5B
na LHC

Cmupnos B.JI., Bopoocyos C.5. CoBpeMeHHbIE KOMITaKT-
HBIC YCKOPHTENIN LIUKIOTPOHHOTO THIMA, MCIOIb3yEeMbIC B
MEIUIMHCKHX LEAX

Jpusomun O. H., Oscannurog /[. A. CTanmoHapHBIE caMo-
COIVIACOBAHHBIC PACIPEACICHUS Ul ITyYKa 3apsDKCHHBIX
YJaCTHI] B TPOJOIBHOM MarHUTHOM I10JIE

—EI

of the Joint Institute for Nuclear Research, includes
the following aricles:

Volkov M. K., Arbuzov A. B. Low-Energy Processes
of Meson Production in the Extended Nambu-—
Jona-Lasinio Model

Ivanov E. A. Gauge Fields, Nonlinear Realizations,
Supersymmetry

Batyuk P N., Kekelidze V.D., Kolesnikov VI,
Rogachevsky O.V., Sorin A.S., Voronyuk V.V. (on
behalf of the BM@N and MPD collaborations).
Feasibility Study of Heavy Ion Physics Program at
NICA

Ceccucci A., Goudzovski E., Kekelidze V., Madi-
gozhin D., Potrebenikov I. Kaon Decay Studies at
CERN SPS in the Last Decades

Filchenkov V.V. Physical Applications of Muon
Catalysis, Muon Capture in Hydrogen

Aksenov V. L., Balagurov A.M., Kozlenko D.P.
Condensed Matter Research at the Modernized
IBR-2 Reactor: From Functional Materials to
Nanobiotechnologies

Frank A.1I Ultracold Neutrons and Interaction of
Waves with Moving Matter

Manoshin  S.A., Belushkin A.V., loffe A.lL
Development of Simulation Methods of Neutron
Spectrometers and Virtual Neutron Scattering
Experiments

Gundorin N.A., Zeinalov Sh.S., Kopatch Yu.N.,
Popov A. B., Furman W.I. Investigations of Fission
Properties and Correlation Effects in Fission
Kulikov S. A., Prikhodko V.I. A New Generation of
Data Acquisition and Accumulation Systems of the
Spectrometers’ Complex at the IBR-2 Reactor

O3 Issue 5 (2016. V.47) includes the following reviews:

Bednyakov V.A. Is It Possible to Discover a Dark
Matter Particle with an Accelerator?

Morozov A.A. Conformal Block Properties, AGT
Hypothesis and Knot Polynomials

Syska J. Weak Bound State with the Nonzero
Charge Density as the LHC 126.5 GeV State
Smirnov V.L., Vorozhtsov S.B. Modern Compact
Accelerators of Cyclotron Type for Medical
Applications

Drivotin O. I, Ovsyannikov D. A. Stationary Self-
Consistent Distributions for Charged Particle Beam
in Magnetic Field
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