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bblny paccuuTaHbl MONPABKU KBAaHTOBOM JIEKTPOIU-
namukn (KDJI) B opsiake meq’ [is TPeXJacTHIHOM KyI10-
HOBCKOW CUCTEMBI, YTO MPUBEJIO K pekopaHoMy 10-kpaTHO-
My YJIYULIEHUIO pe3yJibTara il SHEPruil mepexoga Moiie-
KyJISIPHOTO MOHA BOAOPOJA U aHTUIPOTOHHOTO renus. JTo
1103BOIHIIO ocTrdb Touroctr 1,5 107! B ompenenenmm
OTHOLLEHUN MaccC 3J1EKTPOHA U MPOTOHA.

B xonrekcre mpobnemsl TeMHON Mmarepun 3t KOJI-
pacueTsl BBICOKOH TOYHOCTH B COUETAHUU C TOUYHBIMU JKC-
MEePUMEHTAIIbHBIMU JAHHBIMU IS PSJIa CBSA3aHHBIX K30TH-
YECKHMX CHCTEM HAKJIaJbIBAIOT OrPAHUYEHHS HA BO3MOXKHOE
JIONIOJIHUTENbHOE (YHIAMEHTAJIbHOE B3aUMOJICHCTBHE C
KOHCTAaHTOH CBS3M (g M XapaKTEPHBIM MacIuTaboM pac-
CTOSIHMSI B3aUMOJICHCTBHUS A, CBSI3aHHBIM C MAacCOM T'HITO-
TETUYECKOM YaCTHUIIbl TEMHON MaTepuu — IMEPEHOCUUKA
JIOTIOJIHUTEIBHOIO B3aUMOIEHCTBUSL.

Korobov V. I, Hilico L., Karr J.-P. m,0’-Order Corrections
in the Hydrogen Molecular lons and Antiprotonic Helium // Phys.
Rev. Lett. 2014. V. 112.

Korobov V.I., Hilico L., Karr J.-P. Theoretical Transition
Frequencies beyond 0.1 ppb Accuracy in Hi, HD', and
Antiprotonic Helium // Phys. Rev. A. 2014. V. 89. P. 03251.

Bogoliubov Laboratory of Theoretical Physics

The quantum electrodynamics (QED) corrections at
order m.a’ for a three-body Coulomb system were ob-
tained, which led to the record 10-fold improvement for the
transition energies of the hydrogen molecular ion and the
antiprotonic helium. This allows one to achieve a fractional
precision of 1.5-107'! in determination of the electron-to-
proton mass ratio.

In the context of the dark matter problem the high-pre-
cision QED calculations compared with accurate experi-
mental data on several exotic bound systems have set the
limits on a possible additional fundamental interaction with
the coupling constant a5 and the characteristic length scale
4 related to the mass of a hypothetical force-carrying dark
matter particle.

Korobov V. I, Hilico L., Karr J.-P. ma’-Order Corrections
in the Hydrogen Molecular Ions and Antiprotonic Helium // Phys.
Rev. Lett. 2014. V. 112.

Korobov V. I., Hilico L., Karr J.-P. Theoretical Transition

Frequencies beyond 0.1 ppb Accuracy in Hs, HD', and
Antiprotonic Helium // Phys. Rev. A. 2014. V. 89. P. 03251.
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Salumbides E.J., Ubachs W., Korobov V.I. Bounds on Fifth
Forces at Sub-Angstrom Length Scale // J. Mol. Spectrosc. 2014.
V. 30. P. 65.

Heympyroe paccesiHie HEHTPUHO Ha TOPSIUMX SAPax
U3YYCHO ISl TEMIIepaTyp, XapaKTepHBIX AJIS yCIOBHIl B
CBEPXHOBBIX 3Be3fax. 110Xo[ OCHOBaH Ha paCHIMPCHUH
KBa3HMYaCTHYHOTO METO/Ia CITyJYaifHbIX (a3 Ha cilyyail HeHy-
JIEBOH TEMIIEPATYPhI C TIOMOIIIBIO (hOpMaTH3Ma TepMOTIOe-
Boit quuamuku (TQRPA). Jlns snep *°Fe u 82Ge neranbHo
[IPOAHAJIM3UPOBAHO BIHUSHUE TEMIEPATypHBIX d(PdeKToB
Ha CHJIy paspelieHHbIX nepexonoB ['amosa—Temnepa (GT),
JOMHHHPYIOIINX B MPOLECCaX PACCESHHUS HEHTPUHO TPH
HU3KHX SHeprusix. HaOmonmaemoe yBenmudyeHHE CEYSHUS
paccesHHs OOBSICHEHO BIIMSIHHEM TEMIICpaTypbl Ha CHILY
GT-nepexonoB.

HckmoueHnas 0671acTh 3HaYEHHH B MIOCKOCTH (A, 05). KoHcTanTa
05 1aHa B OTHOLIEHUM K 3JIEKTPOMAarHUTHOW W IPaBUTALMOHHOM
KOHCTAHTaM CBSI3H O, M O
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Salumbides E.J., Ubachs W., Korobov V. I. Bounds on Fifth
Forces at Sub-Angstrom Length Scale // J. Mol. Spectrosc. 2014.
V. 30. P. 65.

A novel microscopic and thermodynamically consis-
tent approach to take into account thermal effects on the
neutrino—nucleus reactions in the collapsing stellar matter
is developed. Inelastic neutrino scattering off hot nuclei
for temperatures relevant under supernova conditions is
studied. The approach is based on the quasiparticle random
phase approximation extended to finite temperatures within
the thermo field dynamics (TQRPA). For the sample nuclei
36Fe and #2Ge, a detailed analysis of thermal effects on the
strength distributions of allowed Gamow—Teller (GT) tran-
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Dzhioev A.A., Vdovin A.1., Wambach J., Ponomarev V. Yu.
Inelastic Neutrino Scattering off Hot Nuclei in Supernova
Environments // Phys. Rev. C. 2014. V. 89. P. 035805.

Henasuue nannbie kourabopaiuu STAR ans mHampas-
JIEHHOTO TMOTOKA MPOTOHOB, AHTUIIPOTOHOB U 3aPSKEHHBIX
ITMOHOB OBLTH MPOAHATM3UPOBAHBI C TIOMOIIBIO IBYX B3aH-
MOJIOTIOJTHSIFOIIIMX TIOJIXO/IOB: TPAHCIIOPTHOW MOJIENH Tap-
TOH-afpoHHOI cTpyHHON nuHamuku (PHSD) n monenn
3-xunkoctHoU TuapomuHaMukd (3FD). Ocoboe BHUMaHME
OBLTO yZeNeHO OMMCAHWIO HATPABICHHOTO IMOTOKA aHTH-
MPOTOHOB Ha OCHOBE OajaHca MPOIECCOB AHHUTUIISIIIUU
MMPOTOHOB W aHTHUIIPOTOHOB M PEAKIIUHA POXKICHUS Taphl U3
MHOTOME30HHBIX B3aumoxencTBuid. Kak mpaswiio, moiy-
KOJTMYECTBEHHOE COIVIacHe MEXAy JKCIEePUMEHTAIbHBIMHU
JMAHHBIMH U Pe3yJbTaTaMH MOJCITUPOBAHUS MOIICPIKUBACT
UJICI0 KBapK-apOHHOTO ()a30BOTO Mepexoa THITa KPocco-
Bepa, CMATYarolIero ypaBHEHUE COCTOSTHUS SIIEPHON MaTe-
pUH, U HE AaeT HUKAKUX yKa3aHWH Ha ()a30BBIH Mepexoj
MIEPBOTO TIOPSIIKA.

Konchakovski V. P, Cassing W., Ivanov Yu.B., Toneev V.D.
Examination of the Directed Flow Puzzle in Heavy-lon
Collisions // Phys. Rev. C. 2014. V. 90. P. 014903.
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Na6opaTopusi MH(popPMaLMOHHBLIX TEXHONOIUM

UccrenoBana mpobiemMa ONTHMH3ALNAN CTaTHCTHYEC-
CKOTO aHajM3a ISl SKCIIOHEHIMAIBHO DPacIpe/IelIeHHBIX
JMAHHBIX. DTO pacmpeaeiicHne 0COOCHHO HETePIIMO K Ma-
noii craructuke (1—4 coObITHS) IO CpaBHEHHIO C OOJIBIINH-
CTBOM JIPYTHX paclpe/iesieHHl, TaKuX Kak HOpMaJIbHOE M
IyacCOHOBCKOE. B MpoBeeHHOM HCCIeJOBaHUH KaK IS
OIICHKH MapaMeTpoB (CPETHUX ), TaK U JUIS CTATUCTUIECKUX
BBIBOJIOB IPE/IaraeTcsi MOHATHE JOBEPUTEIBHOTO HUHTEP-
Bajia, B KOTOPOM HCIIONB3YIOTCS TIOPSIKOBBIC CTATUCTUKH,
4TO, C OJIHOW CTOPOHBI, 0OECIICUNBACT €ro SICHYIO U ecTe-
CTBCHHYIO MHTEPIIPETALNIO, & C IPYrOd — SIBIISICTCS OII-
TUMAJIBHBIM KOMIIPOMHCCOM MEXIy KPUTEPUSAMH «camas
KOpOTKas JUIMHA MHTEpBAJIa» U «camasi 0oJblias BEposT-
HOCTBY.

Pabora BbIoNTHEHA B coTpynHUYecTBe ¢ Jlaboparopueit
SNCPHBIX PEaKUUH M SBISIETCS Pa3BUTHEM IIOJXO/a, OIy-
omkoBarHOTO B «Computer Physics Communicationsy»
(2014. V. 185. P. 933-938).

3noxazoe B. B. // Ilucema B DUAS (B meuarn).

IMpencrasnena HOBast BEpCHs TIPOTPaMMBI
KANTBP 3.0 nHa si3sike doprpan 90/95 mist pacyera coo-
CTBEHHBIX 3HAUCHHI YHEPTUH, MATPHUIl aMIUTUTY]] OTpaxe-

sitions which dominate the scattering process at low neu-
trino energies was performed. The observed enhancement
of the cross-section at low neutrino energies was explained
by thermal effects on the GT strength.

Dzhioev A. A., Vdovin A. 1., Wambach J., Ponomarev V. Yu.

Inelastic Neutrino Scattering off Hot Nuclei in Supernova
Environments // Phys. Rev. C. 2014. V. 89. P. 035805.

Recent STAR data for the directed flow of protons,
antiprotons, and charged pions were analyzed within the
parton-hadron-string-dynamics (PHSD) transport model
and a 3-fluid hydrodynamics (3FD) approach. Special at-
tention is paid to the description of antiproton directed flow
based on the balance of proton—antiproton annihilation and
the inverse processes for pair creation from multimeson
interactions. Generally, the semiqualitative agreement be-
tween the measured data and the model results supports a
crossover type of quark—hadron transition that softens the
nuclear EoS but shows no indication of a first-order phase
transition.

Konchakovski V. P, Cassing W., Ivanov Yu.B., Toneev V.D.

Examination of the Directed Flow Puzzle in Heavy-lon
Collisions // Phys. Rev. C. 2014. V. 90. P. 014903.

Laboratory of Information Technologies

The problem of optimization of the statistical analy-
sis for the exponentially distributed data is discussesd.
This distribution is especially intolerant to small samples
(1-4 events) in comparison to the majority of other impor-
tant distributions, such as Gauss and Poisson distributions.
The paper suggests, for both the parameter (mean) estima-
tion and the statistical tests, a concept of a confidence inter-
val, based on the order statistics, which, on the one hand,
provides its clear and natural interpretation, and, on the other
hand, is an optimum compromise between the criteria “the
shortest interval length” and “the largest size of the prob-
ability”. The work was performed in collaboration with the
Flerov Laboratory of Nuclear Reactions and discusses fur-
ther development of the approach published in “Computer
Physics Communications” (2014. V. 185. P. 933-938).

Zlokazov V. B. // Part. Nucl., Lett. (in press).

A new version of program KANTBP 3.0 implemented
in Fortran 90/95 for calculating energy values, matrices of
reflection and transmission amplitudes, and corresponding
wave functions in a coupled channel approximation of the
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HUSI ¥ IPOXOJK/ICHHSI U COOTBETCTBYIOIINX BOJTHOBBIX (DYHK-
LUK B MPUOIMIKEHUH CBSI3aHHBIX KaHAJIOB anabaTn4ecko-
ro noaxoza. B aToM moxaxone Ans 3aJadd HENPEPBIBHOTO
CHeKTpa MHoromepHoe ypaBHeHue lllpeaunrepa cBogutcs
K CUCTEME CBSI3aHHBIX CaMOCOIPSIKEHHBIX 00BIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEHNH BTOPOTO MOPsAKa Ha KO-
HEYHOM HHTEPBAJIE C OMHOPOAHBIMUA I'PaHUYHBIMH YCIIOBH-
SIMM TPETHETO POJA HA JIEBOM U NIPaBOM IPAHUYHBIX TOUKAX
nHTepBana. [lomyueHHas cucTema CBSI3aHHBIX ypaBHEHHH
¢ Marpuielt 3p(EeKTUBHBIX ITOTEHINAIOB M MAaTPHULEH MpH
MEPBOM MPOU3BOJHON pEIIAETCS METOJOM KOHEUHBIX 3JIe-
MEHTOB BBICOKOTO MOpsSAKa TOYHOCTH. B TecToBOM mpu-
Mepe Mporpamma IpUMEHsIeTcs JUIsl pacueTa MaTpull am-
IUIUTYZ OTPAKEHUsI ¥ MPOXOXKAECHUS U COOTBETCTBYIOIUX
BOJIHOBBIX (DYHKIMH JBYMEPHOW 3alaudl C pa3INIHBIMHU
OapbepHbIMU TIOTeHIMaNamu [1]. DddekruBHOCTH TpEN-
JIOKEHHON BBIYMCIIUTEIBHON CXEMBI JEMOHCTPUPYETCs Ha
npuMepax pacyera GOTOMOHHU3AIMH aToMa BOJIOpoJia B OJI-
HOPOJHOM MarHUTHOM II0JIE€ M PEIIEHNs] KBAHTOBOW 3a1a4H
TYHHEJINPOBaHMS CBSI3aHHOH Mapbl HOHOB Yepe3 KyJOHOB-
CKHE OTTaJIKMBaroIIue dapbepsl [2].

1. Gusev A. A. et al. // Comp. Phys. Commun. 2014. V. 185.
P. 3341-3343; http://dx.doi.org/10.1016/j.cpc.2014.08.002.
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2. I'yces A. A. // BectHuk Poccuiickoro yHUBEpCUTETA IPYXK-
061 HapomoB. Cep.: Maremaruka, nHpopmaruka, ¢pusuka. 2014.
Ne2.C.93.

Na6opaTtopus paguaunoHHom 6uonoruu

Kak u3BectHo, nospexaenust JJHK, Bo3nukaromue npu
JISUCTBUH YCKOPEHHBIX 3apsHKEHHBIX YaCTHIL, CYIIECTBEHHO
OTIMYAIOTCS 10 CBOEW MPUPOJE OT MOBPEXKICHUM, MHAY-
LUPYEMBIX Y-KBaHTaMH. XapaKTepHOH 0COOCHHOCTHIO BO3-
JEUCTBUS 3apsDKCHHBIX YACTHI] SIBISIETCSI BO3HUKHOBEHHE
«xnactepHeix» nospexaenuit JIHK, t.e. cynmepnosunun
HECKOJIBKHX TOBPEKACHUH, (POPMHUPYIOIINXCS B JIOKATBHOMH
00J1aCTH TIPOXOXKAECHHS OT/IETBHOTO TPEKa YacTUIIbI.

C HCIIONB30BaHNEM METOa IMMYHO(ITyOPECIIEHTHOTO
OKpalBaHus U KOH(POKAIFHONH MHUKPOCKOIHMHU IOJIyYEHBI
3D-u3o0paxenus saep (GuOpodIACTOB UeEIOBEKa, OOIy-
ueHHbIX Y-kBaHTamMu °Co M yckopeHHbIMH HOHamu ''B
(JIII3 = 135 x»B/mMKM) (cM. pucyHOK). [IpemapaTs! KIeTok
00ITy4anu B IByX IIOCKOCTSIX: (DPOHTAIIBHO — ISl U3y4e-
HHUS KMHETUKHU penapanuu nospexaenuit JIHK, nox yrmom
10° — st ananu3a GOpMHUPOBAHMUS U CTPYKTYPHI KilacTep-
HBIX AByHHUTEBBIX paspboB JJHK (AP JHK) Bmoms Tpa-
eKTOpUH TpeKka MoHa. J[JIs BBISBICHHS 3aKOHOMEPHOCTEH
MHAYKIUU U penapauuu nospexaenuit JJHK onpenensnun

adiabatic approach is presented. In this approach, a multidi-
mensional Schrédinger equation is reduced to a system of
the coupled self-adjoint second-order ordinary differential
equations on a finite interval with the homogeneous bound-
ary conditions of the third type at the left- and right-bound-
ary points for continuous spectrum problem. The resulting
system of these equations containing the potential matrix
elements and first-derivative coupling terms is solved us-
ing high-order accuracy approximations of the finite ele-
ment method. As a test desk, the program is applied to the
calculation of the matrices of reflection and transmission
amplitudes and corresponding wave functions for the two-
dimensional problem with different barrier potentials [1].
Efficiency of the computational schemes proposed is dem-
onstrated on examples of calculation of the photoionization
of a hydrogen atom in a uniform magnetic field and of so-
lution of quantum tunneling problem for a pair of coupled
ions through the repulsive Coulomb barriers [2].

1. Gusev A. A. et al. // Comp. Phys. Commun. 2014. V. 185.
P. 3341-3343; http://dx.doi.org/10.1016/j.cpc.2014.08.002.

2. Gusev A. A. // Bulletin of Peoples’ Friendship University of
Russia. Ser.: Mathematics. Information Sciences. Physics. 2014.
No. 2. P. 93.

Laboratory of Radiation Biology

As is known, DNA lesions induced by accelerated
heavy particles significantly differ from the ones induced
by gamma rays. The specific feature of heavy charged par-
ticle action consists in the formation of clustered DNA
damage — a superposition of several lesions that emerged
in a local area near a particle track.

With the use of immunofluorescent staining and confocal
microscopy, 3D images were obtained of human fibroblast
nuclei irradiated by °Co gamma rays and accelerated ''B
ions with linear energy transfer of 135 keV/um (see figure).
Cell preparations were irradiated in two planes: frontally, to
study DNA damage repair kinetics; and at 10° to analyze
the formation and structure of clustered DNA double-strand
breaks (DSBs) along an ion track. To determine regulari-
ties in DNA damage induction and repair, the amounts were
evaluated of the YH2AX and 53BP1 proteins, which are the
focus-forming markers at the DNA DSB location.

The obtained results show that !'B ion irradiation causes
about a threefold increase in the yield of YH2AX/53BP1
foci compared with gamma irradiation. The maximal yield
of gamma radiation-induced foci was observed after 1 h of
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kosmuecTBo OenkoB YH2AX u 53BP1, xoropsle siBisitoTCS
Mapkepamu, GOpPMUPYIOIIMMH (OKYChI B MECTE JIOKaIHn3a-
uuu JIP THK.

ITomyueHHble pe3ynbTaThl MOKAa3alH, YTO OOIydEeHHUE
noHamu ''B mpHBOIMT K (OPMHUPOBAHUIO GOJIBIIETO KOJH-
gectBa YH2AX/53BP1 ¢oxycos (~ 3 pasa) mo cpaBHEHHIO
C Y-KBaHTaMH. MaKCHMaJIbHBII BBIXOJ (DOKYCOB ITOCTC
y-oOmyueHnst HaOmogamy 4depe3 | 9 mocTpagnaliioOHHON
nHKyOanun (ubpobnacToB, n Oosbmas yacth (POKYyCOB
(~75 %) snumuHEpoBaack B TeucHuE 4 4. B kieTkax, 00iy-
4yeHHbIX HoHamMu 1B, HauGonpmmii Beixon YH2AX/53BP1
(okycoB perucTpupoBaiu yepes 45 MUH NOCTpaAUAIMOH-
HOHM nHKyOanuu. B oTian4me ot y-KBaHTOB B KJIE€TKax, 00Iy-
YEHHBIX YCKOPEHHBIMU MOHaMu !B, uepes 4 u konn4ecTBo
(okycoB ymeHsImanoch Ha 68 %. DnmumuHanuio 78 % ¢o-
KyCOB HaOJIfOIalI TOJIBKO 4epe3 24 9 MOoCTpanannoHHON
nHkyOanun. bonee wem 83 % YH2AX/53BP1 ¢oxycos,
UHIYIUPOBAHHBIX HOHaMU ''B, hopMupoBamu KiacTepsl,
cocrosiiie M3 2—14 MHAMBHAyaJlbHBIX (DOKYCOB, pera-
pauusi KOTOpPBIX MPOXOAMJIA 3HAYMTENILHO MEUICHHEE 10
CPaBHEHHUIO C pernapanuell y-MHIy[HPOBaHHBIX (DOKYCOB.

3D-Busyanuzauus JIP JIHK, uHAynupoBaHHBIX Y-KBaHTaMU U
yckopennbivu uonamu "B (D = 1 I'p, 1 u nocne oGnyuenus), ¢
HOMOIIBI0 HEIPSIMOTO UMMYHOQIIYOPECIIEHTHOIO OKpPAIHBaHHs
kietouHsIx saep u mapkepos [P IHK — yH2AX u 53BP1

y-rays 1B jons

® yH2AX
® 53BPI

Colocalized yH2AX/53BP1
® Chromatin (DAPI)

3D visualisation of DNA DSBs induced by y-rays and accelerated
1B ions (D=1 Gy, 1h after irradiation) by the indirect immuno-
staining of cells’ nuclei and DSBs markers YH2AX and 53BP1

post-irradiation incubation of fibroblasts; most of the foci
(~75%) were eliminated in 4 h. In ''B ion-irradiated cells,
the maximal yield of YH2AX/53BP1 foci was observed af-
ter 45 min of post-irradiation incubation. Unlike gamma-ir-
radiated cells, the number of foci in !'B ion-irradiated cells
decreased by 68% in 4 h. It took 24 h of post-irradiation
incubation to observe the elimination of 78% of foci. More
than 83% of !B ion-induced YH2AX/53BP1 foci formed
clusters containing 2—14 individual foci, which were re-
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YcraHoBIICHO, YTO KiacTepbl (pOpMHUPYIOTCS BIONBb TpekKa
vona ''B B mepBrie MUHYTHI MOCTIE OONyYEHHS U pasMe-
pot YH2AX/S3BP1 kiacTepoB yBelIMYHMBAIOTCS B MOCTpa-
JMauuoHHbIN nepuol. Ilo-Buaumomy, JaHHbIE U3MEHEHUS
MOTYT OBITh CBSI3aHBI C HAKOIUICHHEM OEIKOB-MapKepOB
caiitoB penapauun P JIHK, nmocrenenHoil nexkonjeHca-
[UCH XpOMaTHHA B 3TUX CalTaX W/Wiu ¢ POPMUPOBAHHEM
nonomHUTeNbHBIX dH3uMaTtndeckux /AP JIHK. TToBeimenue
komriekcHocTn  YH2AX/53BP1  kmactepoB, BO3MOX-
HO, OTPa)KaeT YCTOWYMBOCTb KOMIUIEKCHBIX KJIACTEPOB
KaK pe3ylbTaT HepenapaOeIbHOCTH WM KIIaCTCPU3AIIH
(hparMeHTHPOBAHHOTO/ICKOHICHCHPOBAHHOTO XPOMAaTHHA
BONMM3KM MHOKecTBeHHBIX /[P JTHK.

Takum oOpa3oM, BrepBbIe NMPOBEIEH aHAIM3 TOHKOM
CTPYKTYphI KiacTepHbix mnoBpexaeHuit JIHK mpu neit-
CTBUU M3JIyYEHUH PA3HOIO KauecTBa, ONPEIEIIEHO KOJIH-
YECTBO OJIMHOYHBIX U KIJIACTEPHBIX MOBPEXKIECHUH 10 XOAY
TpeKa TSHKEION 3apsHKEHHOM YacTHIIbL.

Jezkova L., Boreyko A., Bulanova T, Falk M., Falkova I,
Davidkova M., Kozubek S., Krasavin E., Kruglyakova E.,
Valentova O., Zadneprianetc M. Induction and Repair of
Clustered DNA Double Strand Breaks in Human Fibroblasts after
Irradiation with Boron lons and y-Rays // 60th Annual Meeting
of the Radiation Research Society. USA, Las Vegas, Nevada,
September 21-24, 2014.

paired much longer than gamma-induced foci. It was estab-
lished that clusters formed along an ''B ion track in the first
minutes after irradiation, and the size of the YH2AX/53BP1
clusters grew in the post-irradiation period. These changes
may be connected with the accumulation of the marker pro-
teins of DNA DSB repair sites, gradual chromatin decon-
densation at these sites, and/or formation of additional —
enzymatic — DNA DSBs. An increase in YH2AX/53BP1
cluster complexity probably reflects the stability of the
complex clusters resulting from the irreparability or clus-
tering of fragmented/decondensed chromatin near multiple
DNA DSBs.

Thus, for the first time, an analysis was performed of
the fine structure of clustered DNA damage induced by ra-
diations of different quality, and the number of single and
clustered lesions along a heavy particle track was evaluated.

Jezkova L., Boreyko A., Bulanova T, Falk M., Falkova I,
Davidkova M., Kozubek S., Krasavin E.,  Kruglyakova E.,
Valentova O., Zadneprianetc M. Induction and Repair of
Clustered DNA Double Strand Breaks in Human Fibroblasts after
Irradiation with Boron Ions and y-Rays // 60th Annual Meeting
of the Radiation Research Society. USA, Las Vegas, Nevada,
September 21-24, 2014.
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Y4yeOHO-Hay4HbIN LIEeHTP

OopasoBareabHas nporpamma. Ha pacmmpenHoM
3aceaHuy pabodell TPyMITBl O PAa3BUTHIO 00pa30BaTEINb-
HOM mporpammer OUSAN pykoBoguTenn HAIMOHATIHHBIX
semistaectB OUSN, nmpencrasurenn MI'Y, HUSTY MUOU,
WHCcTHTyTa MOCIEAUTUIOMHOTO MTPO(hEeCCHOHATBHOTO 00pa-
30BaHus1 DeneparbHOTO0 MEIMKO-OMOIOTHYECKOTO IIEHTpa
uM. A. U. BypHassHa u ynusepcutera «/lyoHa» oOcyaunu
IIPOEKT CO3[aHUsl HayYHO-UHKEHEPHOU rpynsl npu Y HIT
OUSIN nuist peanuzanuu 0Opa3oBaTENLHBIX MPOTPaMM H
MIOATOTOBKH MH)KEHEPOB-(U3HUKOB U IUIaH ee padoThlI.

YuedHblii mpouece. 268 cTyneHToB 0a30BBIX Kadenp
MI'Y, MOTU, MUPDA, yauepcutera «/lyOHa» n yHH-
BEPCHTETOB CTPAH-yYaCTHUL MPUCTYIHIN K 3aHATHAM B
cenrsope 2014 1.

Mesxnynaponnas npakruka 2014 r. Bo BTopom stane
MEKIYHAapOAHOM CTYIEHYECKOW MPAKTUKU ¢ 6 110 27 uroms

y6na, 6—27 urons.
Crynents! u3 bonrapuu,
ITonbu, Pymbrauu,
CrnoBakun n Yexun —
YYaCTHUKHU MEKTyHapOAHOI
CTyAEHYECKOI MPaKTUKH Ha
skcKypeuu B JIOBD OUSU

Dubna, 6—27 July. Students
from Bulgaria, the Czech
Republic, Poland, Romania,
and Slovakia — participants
of the international student
practice — on an excursion
to VBLHEP, JINR

University Centre

Educational Programme. At an extended meeting of
the working group on the development of JINR educational
programme, JINR national group leaders, representatives
of Moscow State University, the National Research Nuclear
University MEPhI, the Institute of Postgraduate Professional
Education “Federal Medical Biological Centre” named af-
ter A.1. Burnazyan and “Dubna” University discussed the
work plan of the scientific engineering group of JINR UC
for training engineers in the field of accelerator and medi-
cal physics. Great interest was aroused by the project on
forming a UC-based scientific engineering group in order

npusanu ydactue 70 crymeHtoB u3 bomrapum, Ilonbmm,
Pympranm, CnoBaknu M Yexun. Y9acTHHUKaMH TPETHETO,
3aKJIFOYMTENILHOTO 3Tarna ¢ 7 1o 28 ceHTsops cranu 46 cry-
nentoB u3 FOAP, Benopyccun u Cepoun.

[TporpamMma TpakTUKH TPAaJULIHOHHO BKIIOYana He-
JICIIF0 03HAKOMUTEJBHBIX JICKIIUI U AKCKypcHil Ha Oa30BbIe
ycranoBku JIOBD, JIHD u JISIP. OcransHoe BpeMms ObLIO
MOCBSAIICHO  BBIMOJHEHUIO  HAyYHO-HUCCIEIO0BATEIBCKUX
npoekToB B naboparopusix OUSIN.

CryaeHThl BTOPOTo 3Tara npakTuky BeiOpamu 30 Ha-
YUHO-HCCIIEIOBATEIbCKUX — TTPOEKTOB,
coTpynHukamu nadoparopuii. M3 Hux 8 mpoekroB JIHD
BBITNOJIHSIN 22 yyacTHUKA, 7 npoektoB JISIP — 16 yuact-
HUKOB. CTyIeHTBI TpeThero srtama BeIOpamm 15 mpoek-
TOB, U3 HUX 7 mpoekToB JISIP — 18 uyenosek, 4 mpoekra
JIH® — 13. Otuersl-ipe3eHTaluy CTYIEHTOB O BBINOJ-
HEHHBIX IIPOEKTaX MO OKOHYAHWU INPAKTHUKH Pa3MEIlCHbI
Ha caiite YHII.

IIOATOTOBJICHHBIX

to implement educational programmes and train engineer-
ing physicists.

Educational Process. 268 students from the basic
chairs of MSU, MIPT, MIREA, “Dubna” University and
the universities of the JINR Member States started their
studies in September 2014.

International Practice 2014. On 6-27 July, 70 stu-
dents from Bulgaria, the Czech Republic, Poland, Romania,
and Slovakia participated in the second stage of the Interna-
tional Student Practice. The participants in the final, third,
stage held from 7 to 28 September were 46 students from
South Africa, Belarus and Serbia.
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Jly6na, 21 mronsi—3 aBrycra. Y4acTHHKH MacTEPCKOH (pHU3UKHI
«105-i1 onement» Ha JletHel mkone «Pycckoro penoprepay

The programme of the first week included introductory
lectures and excursions to the basic facilities of VBLHEP,
FLNP and FLNR. Most of the time was devoted to working
on research projects at JINR laboratories.

The students of the second stage of the Practice chose
30research projects prepared by the staff of the Laboratories,
of which 8 FLNP projects were done by 22 participants and
7 FLNR projects were chosen by 16 participants. The stu-
dents of the third stage chose 15 projects, of which 7 FLNR
projects were performed by 18 people; 4 FLNP projects,
by 13 trainees. The presentation reports of the students on
the completed projects are available on the UC website
(http://newuc.jinr.ru/events_list.asp?id=&language=eng).

Physics Workshop “Element 105” at the Sum-
mer School “Russian Reporter”. On 21 July—3 August,
25 students of natural science and engineering specialties
participated in the physics workshop “Element 105” within
the “Russian Reporter” summer school held in Dubna.

The programme included lectures and excursions,
as well as practical training. The lectures covered a wide
range of problems in nuclear physics, physics of elemen-
tary particles and relativistic heavy ions, neutrino physics
and cosmology, condensed matter states, biophysics and
radiobiology. The participants visited JINR basic facilities,
performed practical work, and took part in a video confer-
ence with CERN. The students presented their reports on
the results of the workshop at the general scientific seminar
of the school.

International Scientific Schools for Teachers of
Physics at JINR. In 2014 the International School for
Teachers of Physics from the Russian Federation and JINR
Member States was held at JINR for the fifth time. On
23-27 June, 26 school teachers of physics from Russia and
their 12 students took part in the school. The geography of
the school is expanding year by year. This year, the rep-
resentatives came from Arkhangelsk, Apatity, Cheboksary,
Dubna, Kazan, Moscow, Nizhnekamsk, Veliky Novgorod,

Dubna, 21 July—3 August. Members of the physics workshop
“Element 105 at the summer school “Russian Reporter”

Nizhni Novgorod, St. Petersburg, Tikhvin, Volzhsky, Vladi-
vostok, as well as from Brest (Belarus) and Sofia, Vidin and
Stara Zagora (Bulgaria).

The aim to introduce as many school teachers from
Russia and the Member States to JINR activities has led
to the necessity to perform a selection of applications for
participation in the school. In 2014 for the teachers from
the RF regions the competition ratio came up to 3 people
per place, and for the teachers from the central region it was
5. Taking this into account, the initiative of the Moscow
Teachers’ House was supported and a separate programme
for Moscow teachers of physics was organized — for a
week, starting from the 30th of June, 20 teachers became
its participants.

The programmes of the school included lectures by
the leading JINR staff members on current research, ex-
cursions to the laboratories and basic facilities. As part of
the schools, a conference for the teachers on sharing their
teaching experience, as well as classes in the UC physical
laboratory for the students, was arranged. During the video
conference with CERN, one could ask questions about the
activities at CERN and learn about a special programme for
teachers. Traditionally, the last day of the school was held
at “Dubna” University.

Visits. On 17-24 June for 11 students from Lublin,
27 June—4 July for 26 students from Warsaw and 15—
20 September for 18 students and teachers from Torun,
training and orientation programmes, including lectures
on the activities of the JINR laboratories and excursions
to the basic facilities, were organized. The programme
also included excursions to Moscow, Tver and Sergiev
Posad. Representatives of the Polish national group at JINR
participated in the organization of the visits.

During the excursion to VBLHEP held on 18 June,
30 students of the RF Defense Ministry boarding school
were introduced to the history of the laboratory and promis-
ing areas of its development.
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Macrepckasi puznkn «105-ii s;iemenT» Ha JleTHeid
mKose «Pycckoro pemoprepa». 25 CTyJeHTOB €CTECTBEH-
HO-HAay4YHBIX M MHXXEHEPHBIX CrenuanbHocTel ¢ 21 urons
1o 3 aBrycra NpUHUMAIM y4acTHe B pabOTe MacTepCKOi
¢usukn «105-i snement» B pamkax JlerHeii mkossl «Pyc-
CKOTO pernoprepay, npoxoausmieii B /lyOHe.

[Iporpamma BkIIOYana JIEKIMOHHYIO U DKCKYPCHOH-
HYIO 9aCTH, a TAKXKE IMPAKTHISCKUe 3aHATHS. JIeKInu OputH
TTOCBSIIEHBI ITUPOKOMY CHEKTPY TpoOIIeM saepHO (Qu3u-
KH, (pU3UKH 37IEMEHTAPHBIX JaCTHIl U PEIATUBUCTCKUX TSI~
JKEITBIX MOHOB, (PM3UKH HEUTPHHO M KOCMOJIOTHH, KOH/ICH-
CHUPOBAaHHOTO COCTOSIHUS, OMO(MU3UKU U PagroOHOIOTHH.
VY4YaCTHUKHM COBEPILIMIN IKCKYPCUH Ha 0a30BbIC YCTaHOB-
KU, BBITIOJIHWIIM [IPAKTHYECKHUE PabOThI, @ TAKKE NPUHSIH
yuactue B BuacokoHdpepenimu ¢ [IEPH. Ilo pesyasratram
paboThl MacTepCKOM CTY/IEHTBI-yYaCTHUKH MPEICTaBUIN
CBOM JIOKJIa bl Ha OOIIEM HayYHOM CEMHHAPE IIKOJIBI.

Me:xayHapoaHble Hay4YHble LIKOJbI JJIsl YUYHTeJIeH
¢puznxn B OUSAUN. Yke naTelil rog A1 ydyacTusi B MEX-
nyHapopHo# mikonie B OMSIU npuesxator yuurens Gpusn-
ki u3 mxoa P® u crpan-yuactaun. C 23 mo 27 uroHs ee
yuacTHUKaMH ObUTH 26 yuntenei ¢usuku u 12 ux yueHu-
KoB. ['eorpadust KO ¢ KQX/BIM rOJIOM pacuupsiercsi. B
9TOM Tofy IIKOJa NMPHHsIA yduTenel U3 ApxXaHrelbcka,
AmnarutoB, Bomxkckoro, Bnanusocroka, [Iyonsr, Kazanu,
Mocksbl, Hmxnekamcka, Benukoro Hosropona, Huskne-
ro Hosropona, Cankr-IlerepOypra, Tuxsuna, Uebokcap, a
TaKke u3 6enopycckoro bpecra u 6onrapckux ropogoB —
Codun, Buanaa u Crapbi-3aropsl.

PacTyiee KOITMYECTBO HKENAIOIINX TPUHSATH Y9acTHE B
IITKOJIE TIPUBEINIO K HEOOXOAMMOCTH HEKOTOPOTO 0TOOpa I10-
cTynaroomux 3asBok. /st npenonasareneil U3 pasinyHbIX

JlyOHa, 7-28 ceHTopsi.
Y4YaCTHUKHU TPETHETO
JTamna CTyJIeHYeCKOH
npaktukn OUAN —
ctyneHTs! u3 FOAP

Dubna, 7-28 September.
Participants of the third
stage of the student
practice of JINR —

the students from the
Republic of South
Africa

AT THE LABORATORIES OF JINR

peruoHoB PO KOHKypC COCTaBIIsN B 3TOM I'O/ly TPH Y€JI0BE-
Ka Ha MECTO, a I npenogasareneil u3 LlenTpaibHoro pe-
THOHA — IIOYTH IISTh YeJI0BEeK Ha MecTo. Vcxoms u3 3Toro,
110 MHUIMATHBE MOCKOBCKOTO Topojickoro Jloma yamrens
OblTa OpraHM30BaHa OT/IEJIbHAS TPOrpaMMa JUIsl yauTelen
¢usukn 13 MockBbsl — ¢ 30 UIOHS Ha HEJCIIO «yYCHHKA-
MI» IKOJIBI cTanu 20 mpenoaaBaTeien.

B mporpaMMe 1IKOJI — JIEKUUU BEAYLIUX COTPYIHU-
koB OUSN o nmearenpbHOCTH MHCTHTYTa M COBPEMEHHBIX
HCCIIEIOBAHMAX, SKCKYpPCHU B TabopaTopuul U Ha Oa30BbIC
yCTaHOBKM. B pamkax Kol asi y4duTesed MpOBOAMT-
csl KoH(epeHIHsI I0 0OMEHY NeJarorn4ecKuM OIBITOM, a
JUISL yYaluXcsl — 3aHATHA B J1aO0OpaTOpHOM (HU3MYECKOM
npaktukyme Y HLI. Bo Bpems Buneokondepenuu ¢ LIEPH
YYaCTHUKH TMOJYYHINW MPECACTABICHUC O ACATCIbHOCTH
EBpornelickoii opraHu3anuy sAEpHbIX UCCIEI0BAHUN U T10-
3HAKOMMWJIUCH CO CIIELUAJIbHON MPOrpaMMOM /1JIs yUnTeseH.
[To TpamuIuy 3aKITIOYATENEHBIA JEHb PaOOTHI HIKOJ MPO-
XOJWJ B yHUBepcHuTeTe «JlyOHa».

Busurtel. C uroHs 1m0 ceHTIOph At 11 CTyaeHTOB U3
JlrobmmHa, 26 cTynenToB u3 Bapmassl u s 18 mxomsHH-
KOB W TpenogaBaTenieil u3 . TopyHb OBUIH OpTaHU30BaHBI
yueOHO-03HaKOMUTEIBHBIE TIPOrPAMMBI — JIEKIIUH O Jes-
tenpHOCTH Jaboparopuit OMSN n sxckypeun Ha 6a3oBbIe
yCTQHOBKM. B mporpaMme ObLIM NPEayCMOTPEHBI TaKKe
skckypcuu B Mocksy, Teps u Ceprues Ilocan. B opranu-
3allM1 U NPOBEACHNU BU3UTOB IPUHUMAJIN Yy4aCTHUE NIPEI-
CTaBUTENH MOJICKOW HAllMOHAIBbHOH rpymnsl OUSI.

Oxckypeus B JIOBD, cocrosiBmasics 18 urons, no3Ha-
kommwia 30 BOCHHMTAaHHHII MTAaHCHOHA MUHHCTEPCTBa 000-
ponbsl PO ¢ ucropueil 1adboparopuu ¥ MEPCHCKTHBHBIME
HaTIPaBICHUSIMH Pa3BUTHI.




B NABOPATOPUAX NHCTUTYTA

AT THE LABORATORIES OF JINR

/. B. Haymoe

HUrpa B IpATKU: CTEPUIbHbIEC HEUTPUHO

0CTATCH HEYJIOBUMbIMH

Konmaboparmuss «Daya Bay» — wmexayHapogHas
rpynna YYeHbIX, HM3y4YalolUX MPEBpalleHUus HEUTPHUHO,
nyOJIMKYeT CBOW IEPBbIN Pe3ysbTaT Mo IMOMCKY TaK Ha3bl-
BAaCMbIX CTEPHIIBHBIX HEHTPHHO — BO3MOXKHOTO HOBOTO
TUIA HEUTPUHO 3a MIpeieraaMU U3BECTHBIX TPeX HEHTpUH-
HbIX «apoMaToB». CyI_HeCTBOBaHI/Ie HCYJIOBUMBIX YaCTHII,
€CJIH €TO JJOKAa3aTh, TNTyOOKO MOBIIMSIET HAa HAIIIE TOHUMAHHUE
Bcenennoit, a Taxke Ha INIaHUpOBaHUE OyyIINX HEHTPHH-
HBIX OKCIICPHUMEHTOB.

DKCIEPUMEHT MTPOBOIUTCS BOIU3M aTOMHBIX AJICKTPO-
craniuii «Daya Bay» n «Ling Ao» B Kurae, B 55 xwuo-
MeTpax K CEeBepO-BOCTOKY OT [OHKOHTa. DTH peakTOpsl
CO3MAIOT CTAOWJIBHBIN IOTOK AHTHHEHTPHHO, KOTOPBIN
yueHble koiutabopaimu «Daya Bay» ncnons3yror st uc-
CJIEZIOBAaHMH MPH MOMOIIH AETEKTOPOB, PACIIOIOKEHHBIX B

D. V. Naumov

TpeX IKCIIEPUMEHTANIbHBIX 3aJlaX Ha Pa3IMuHBIX PAacCTOs-
Husx (o1 360 M 10 1,8 kM) oT peakTopoB. B xomraboparmto
BxoauT Oostee 200 y4EeHBIX U3 ILIECTH CTPaH.

OkcniepumenT «Daya Bay» Hadan paboty 24 nexaOps
2011 . Bekope mocite 3Toro Kosmtabopariust oIy OIuKoBaia
CBOH IEpBBIN pe3yJbTar: HaOII0IEHHE HOBOTO THIIA OCILIUII-
JSIIUi — JA0Ka3aTeNbCTBO TOTO, YTO YaCTHUIIBI CMEIINBAIOT-
Csl ¥ MEHSIIOT CBOH THII, M BEICOKOTOUYHOE M3MEPEHUE HEM-
TPUHHOTO «yIJIa CMEIIMBAHUSY 0, 5, UTO SBIISETCS OKOHYA-
TENBHBIM MTOATBEPKICHUEM CYIIECTBOBAHUS CMEIIMBAHUS
KaK MUHHMYM TpeX MacCOBBIX COCTOsIHUI HelTpuHo [1-3].

®daxT, 9TO HEUTPUHO BOOOIE MMEIOT Maccy, — OT-
HOCHTEIIBHO HOBOE OTKpBITHE, Kak W HaOmonenne «Daya
Bay» Toro, uTo 31€KTpOHHOE HEHTPUHO — 3TO CMECH MO
KpailHel Mepe Tpex MaccoBbIX cocTosHMil. [loka yueHbie

Hide & Seek: Sterile Neutrinos Remain Elusive

The Daya Bay Collaboration, an international group of
scientists studying the subtle transformations of subatomic
particles called neutrinos, is publishing its first results on
the search for a so-called sterile neutrino, a possible new
type of neutrino beyond the three known neutrino “flavors,”
or types. The existence of this elusive particle, if proven,
would have a profound impact on our understanding of the
universe, and could impact the design of future neutrino ex-
periments.

The Daya Bay Experiment is situated close to the Daya
Bay and Ling Ao nuclear power plants in China, 55 kilo-
meters northeast of Hong Kong. These reactors produce a
steady flux of antineutrinos that the Daya Bay Collaboration
scientists use for research at detectors located at varying
distances from the reactors. The collaboration includes
more than 200 scientists from six regions and countries.

The Daya Bay experiment began its operation on
24 December 2011. Soon after, in March 2012, the collabo-
ration announced its first results: the observation of a new
type of neutrino oscillation — evidence that these particles
mix and change flavors from one type to others — and a

precise determination of a neutrino “mixing angle,” called
0,5, which is a definitive measure of the mixing of at least
three mass states of neutrinos [1-3].

The fact that neutrinos have mass at all is a relatively
new discovery, as is the observation at Daya Bay that the
electron neutrino is a mixture of at least three mass states.
And while scientists don’t know the exact values of the neu-
trino masses, they do know that these particles are dramati-
cally less massive than the well-known electron, a member
of the same particle family.

These unexpected observations have led to the possi-
bility that the electrically neutral, almost undetectable neu-
trino could be a special type of matter and a very important
component of the mass of the universe. Given that the na-
ture of matter and in particular the property of mass is one
of the fundamental questions in science, these new revela-
tions about the neutrino make it clear that it is important to
search for other light neutral particles that might be partners
of the active neutrinos, and may contribute to the dark mat-
ter of the universe.
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HE MOJIYYWJIU TOUHBIX 3HAUCHUH Macc HEMTPUHO, HO OHU
3HAIOT, YTO 9TH YaCTHUIIBI KY/Ia MEHEE MAaCCHUBHBIL, UEM XOPO-
110 U3BECTHBIN NEKTPOH, YJIEH TOTO K€ CEMENCTBA YaCTHIL.

OTH HEOXXHIAHHbIE HAOIIONEHMS NMPUBEIH K IPE.IIo-
JIOKEHUI0, YTO NIEKTPUUECKU HEHTpalIbHbIE, MPAKTUYECKH
HEOOHAPYXUMBIC HEHTPUHO MOTYT OBITH OCOOBIM BHUJIOM
MaTepuy M OYeHb Ba)KHOM vacTbio Macchl Beenennoit. C
YYETOM TOTO, YTO MPHUPOIa MaTEPUH BOOOIIE U CYIIECTBO-
BaHUE MACCHl B YaCTHOCTH — OAHH W3 (PYHIaMEHTAIBHBIX
BOIIPOCOB B HAayK€, HOBbIE OTKPOBEHUS O IIPUPOJIE HEUTPU-
HO SICHO JalOT MOHSATh BaXKHOCTh IOUCKA JAPYTUX JIETKHX
HEHTpATBHBIX YaCTHUI], KOTOPBIE MOTYT OBITH MapTHEPAMH
AKTHUBHBIX HEUTPHUHO U J1aBaTh BKJIaJ B TEMHYIO MAaTEPHUIO.

[lepBrlil IOUCK CTEPUIIBHBIX HEUTPUHO B SKCIIEPUMEH-
Te OBLT MpPOBEIEH Ha OCHOBE SHEPreTHUECKOrO CIEKTpa
JIETEKTUPOBAaHHBIX PEAKTOPHBIX 3JIEKTPOHHBIX AHTUHEH-
TpHHO. B mpenenax mccrieayemMoro auama3oHa Macc MpH-
3HAKOB CYIIIECTBOBAHUS YETBEPTOTO MACCOBOTO COCTOSHUS
HEUTPHUHO OOHApYKeHO He ObLIo [4].

ITouck cTepuIbHBIX HEUTPUHO IPOBOAWICS TPEMS He-
3aBUCHMBIMH TPYIMIAMH, OJJHa U3 KOTOPbIX — rpymnmna ¢u-
3uKoB u3 Jlaboparopuu siiepHbIx 1podiaeM OObeANHEHHOTO
UHCTUTYTa snepHbix uccinegosanuit (M. B. bytopos,

The first search for sterile neutrinos was performed in
the experiment on the basis of the energy spectrum of de-
tected reactor electron antineutrinos. But no evidence for
the existence of the fourth mass neutrino state was obtained
within the mass range under study [4].

The search was conducted by three independent groups.
One of them is a group of physicists from the Dzhelepov
Laboratory of Nuclear Problems of the Joint Institute for
Nuclear Research (the “sterile” group included I. Butorov,
M. Gonchar, and D.Naumov). The scientists in the group
developed their own software and methods of data analysis
of the Daya Bay experiment, and took an active part in the
data analysis and the preparation of the paper of the col-
laboration. For over a year the joint work was very active.
As a result, the findings of all the three groups turned out to
be in good agreement.

Thus, the result of the Daya Bay experiment, the best
world’s limit on sterile neutrino parameters in a wide range
of masses, is in the agreement with the existing standard
three-flavor picture of neutrino oscillations. It is one of the
most important tasks in neutrino physics to check the exis-
tence of sterile neutrinos and determine their parameters. A
big number of experiments are aimed at solving this task.
The new result of the Daya Bay experiment considerably
narrows down the unexplored region.

M.O. I'onuap, [I.B. HaymoB), pa3spaboraBiias coOCTBEH-
HOE IIPOrpaMMHOE 00ecIeYeHe W METO/bl aHalIu3a JaH-
HBIX KcrepuMeHTa «Daya Bay» um akTUBHO y4acTBOBaB-
masi Kak B aHaJIN3€ AaHHbIX, TAK U B HAMCAHUU CTAaTbU OT
kosutabopanuu. MHTeHCHBHAs M Jipy)kHash pabora Benach
Gomnbine rosa. B urore pesynpraThl Bcex Tpex IpyIil oKasa-
JICH B XOPOLIEM COITIACUU JIPYT C IPYTOM.

Pesynbrar skcnepumenta «Daya Bay» — nydmumid
MUPOBOM MpeneNn Ha NapaMeTphl CTEPUIbHBIX HEUTPUHO B
IIMPOKOM JMama3oHe Macc, TaKUM 00pa3oM, HaXOAWUTCS B
COINIACHH C CYIIECTBYIOMIEH KapTUHON TPEeXHEHTPHHHBIX
ocunsusinuid. [IpoBepka cyiiecTBOBaHUS CTEPUIIbHBIX HEl-
TPHUHO U ONIPEACICHUE UX TTapaMEeTPOB SBISETCS OTHOH U3
BOXKHEWIINX 33724 (PU3UKU HEHTPHHO, HA PELICHUE KOTO-
POt ceromHs HaIeJIeHO OOBIIOE KOJTUIECTBO IKCIIEPUMEH-
ToB. HoBBlil pesynbrar sxcniepuMenTa «Daya Bay» no3so-
JSIET 3HAYUTEIBHO COKPATUTH HEHCCIIEA0BAHHYIO 00IacTb.
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N3mepenue moroka HEUTPUHO
U3 MPOTOH-TIPOTOHHON peaKkIuu
Ha CouHine Ha neTekTOpe «bopekcuHo»

Ilermouka sAEpHBIX NPEBpALICHUN, HaYUMHAIOLIASICS
C TIPOTOH-TIPOTOHHOU (pp) peakuuu (puc. 1), sBIsgEeTCS
IJaBHBIM HMCTOYHUKOM COJIHEUHOW DHEPruu. YIIEpOAHO-
azotHeid UK (CN) maeT HAMHOTO MEHBIIUI BKIA] B
MIOJIHYIO COJIHEUHYIO0 3Hepruro. HelltpuHo u3 pp-peakuuu
JI0 HACTOSAIIECTO BPEMEHM HAOIIOAAINCh TOIBKO B HU3KO-
MOPOTOBBIX PAJHOXMMUYECKHX JKCIIEPUMEHTAX HA OCHOBE
rajumsi — SAGE B CCCP/P® u Gallex/GNO B Utanun.
Cursan oT pp-HEHTPHUHO B PATHOXUMHUYECKHX IKCIICPH-
MEHTaX MOXKET OBITh BBIJCNICH M3 IMOJHOTO M3MEPEHHOTO
MOTOKA JIMIIb C MPUBJIEYEHUEM JAHHBIX JPYTUX JKCIEpH-
MEHTOB.

Konnmaboparust «bopekcuHO» 00BsSBUIA O MEPBOM
MpsIMOM ~ HAaONIONEHWH HEHTPUHO W3 TICPBUYHOU pp-
peakumu [1] B oOmacTw »HEpruil CONHEYHBIX HEHTpH-

HO, MpEeXJe HEIOCTYNHBIX B PEKUME PEaJbHOTO Bpe-
MEHH. OTO TEpBbIA (U3NUECKUH pE3yNbTar, IMOIy4YeH-
HBIE BO BTOpO# (hase skcrepumenTa. CKOpocTh cdera
B3aUMOJICHCTBHI, BBI3BAHHBIX pp-HEHTPHHO, COCTaBHJIA
(144+13 (ctar.)£ 10 (cuct.)) co6./(cyt - 100 T). Craructu-
yecKasl 3HAUMMOCTb HEHYJICBOTO CUTHANA OT pp-HEUTPUHO
OYEHb BEJIMKA, BEPOSTHOCTH OTCYTCTBUSI HEHTPHHO OT
pp-peakuun uckiodaercss Ha ypoBHe 10c. Ecim npu-
HATh BO BHUMAaHHE OCHMJUIALMH HEHTPUHO C COBPEMEH-
HBIMHM 3HAYEHHMSIMHU I1apaMETPOB OCLWIISALHUH, COOTBET-
CTBYIOIIMH MOTOK COJHEYHBIX pp-HEHTPHUHO COCTABUT
(6,6+0,7)-1010 cm2-¢cl. D10 3Hauenwe HaxomuTcsa B
XOpOIIEM COIIACHU C MPEICKa3aHUsIMU CTaHIAPTHON MO-
nenu ConHua, MOTOK pp-HEUTPUHO B HEH COCTaBIIsET
5,98 - (1+0,006)- 1010 cm2- ¢!

0. Yu. Smirnov

Detection of Solar Neutrinos
from pp Reaction in Borexino Experiment

The proton—proton (pp) reactions chain (Fig. 1) is the
main source of power in the Sun. The carbon—nitrogen
(CN) cycle contributes only for a small fraction of the total
power. Neutrinos from the pp reaction have been observed
till now only in low-threshold gallium-based radiochemical
experiments, SAGE in the USSR/Russia and Gallex/GNO
in Italy. In radiochemical experiments the signal from pp
neutrino can be deduced from the total measured flux only
if the data of other experiments are used.

Borexino collaboration has reported the first observa-
tion of solar neutrinos from the primary pp reaction [1] by
exploring the solar neutrino energy region that has never
been studied before in real-time mode. This is the first result
obtained in the second phase of the experiment. The rate of
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solar neutrino interactions from pp chain is measured to be
(144+13 (stat.) =10 (syst.)) counts/(day- 100 t). The sta-
tistical significance of the non-zero pp signal is very high;
the absence of the neutrino from pp reaction is excluded at
100 level. Taking into account the values of the neutrino os-
cillation parameters, the measured solar pp neutrino flux is
(6.6+0.7)- 109 cm2-s7!, This value is in good agreement
with the SSM prediction of 5.98 - (1+0.006) - 1010 cm2-s71,

The probability that pp neutrinos produced in the core
of the Sun are not transformed into muon or tau neutri-
nos by the neutrino oscillation mechanism is found to be
P, =0.64 = 0.12, providing a constraint on the Mikheyev—
Smirnov—Wolfenstein large-mixing angle (MSW-LMA)
solution in the low-energy vacuum regime.
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PaccuntanHass Ha OCHOBE HW3MEPEHHUsl CHTIHaja OT
PP-HEHTPUHO BEPOSTHOCTh BBDKUBAHHS AJIEKTPOHHBIX
HEUTpUHO Ha myTu OT sanpa ConHia K 3emiie COCTaBIIsi-
er Pvee =0,64+0,12 w mO3BOISIET OTPAaHUYUTH Tapa-
METpbI JUIsl CIIEHapHsi OCUMIUISILUE B Mozpenn MuxeeBa—
CMmupHoBa—Bosb(eHITeiiHa ¢ OOJIBIIMMU YITIAMU CMEIIIH-
BaHust (MSW-LMA) B peskxume BaKyyMHBIX OCIHIUIAIINH.

B03MOXKHOCTh M3MEpEHHs] MOTOKA COJHEYHBIX HEH-
TPUHO M3 pp-peakiii C MOMOILBI0 OOJIBIIOTO JeTeKTOpa
Ha OCHOBE JKHJIKOTO OPraHMYeCKOr0 CLHMHTUILISTOPA BIIEp-
BbIC 00CY)KIanach B craThsx [2, 3]. B aTux padorax Obuia
NOKa3aHa MPUHIMIHAIBHAS BO3MOXKHOCTh TTOJ0OHOTO M3-
MEpEeHHUs] Ha JIETEKTOpEe C BBICOKUM JHEPreTHYEeCKUM pas-
pemerneM (nopsinka 10 k3B (16) mpu sHEproBeIAEICHIN
200 x5B) mpu yclIOBUU JOCTIKEHHUS PAJIMOAKTUBHOU YH-
CTOTBI CUMHTHJUIATOPA Ha YPOBHE TPEOOBaHMH, MPEbsiB-
JIIEMBIX K JETEKTOPY «bopexkcuHo».

«bopekcrHO» — KUAKOCUUHTUIUISLUOHHBIA JeTeK-
TOp 0OJIBIIOrO 00BEMa, YCTAHOBJICHHBIN B MOA3EMHOM Jia-
6oparopun ['pan-Cacco B neHTpanbHOM MTanuu ¢ 1enbio
U3Y4YeHHs] HHM3KOIHEPTeTUYECKUX COJHEYHBIX HEUTPUHO,
HaOupaer nannbie ¢ Mas 2007 . Ha «bopekciHo» ToCTUrHY-
Ta PEKOp/HAsl YyBCTBUTEIILHOCTb, MIO3BOJIMBILAS MTOATBEP-
JINTh CYUIECTBOBAHME IMOTOKa pp-HeuTpuHo. M3mepeHue
CTaJIO0 BO3MOXKHBIM OJiarofiaps MCKJIFOYHUTEIHLHO HH3KOMY

The possibility of the pp-neutrino measurement in
a large-volume liquid scintillator (LS) detector was first
discussed in [2, 3]. It has been shown that a large-volume
liquid organic scintillator detector with an energy resolu-
tion of 10 keV at 200 keV (1o) will be sensitive to solar pp
neutrinos, if operated at the target radiopurity levels for the
Borexino detector.

Borexino, a large-volume liquid scintillator detector,
installed at the underground Gran Sasso laboratory with an
aim of the low-energy solar neutrino fluxes measurement,
has been taking data since May 2007. Borexino achieved
the necessary sensitivity to provide the direct evidence of
the rare signal from pp neutrinos. This has been made pos-
sible by the combination of the extremely low levels of
intrinsic background in Borexino, and the implementation
of novel analysis techniques. This result is a step toward
the prospect for measurements of CNO neutrino interaction
rates, which is believed to be the crucial point for the solar
metallicity problem.

The result was obtained with a spectral fit to the ex-
perimental data, as shown in Fig. 2. All known background
components, contributing in the region of interest, were con-
sidered in the fit. These are decays of '“C naturally present

AT THE LABORATORIES OF JINR

YPOBHIO BHYTpeHHero ¢oHa B «bopekcnHo», a Takke Xopo-
LIEMY SHEPreTHYECKOMY pa3pelIeHHIo JeTeKkTopa. JJaHHbIi
pe3yabrar SBISIETCS 1aroM Ha IyTH K U3MEPEHHIO ITOTOKa
HelTpuHOo n3 CNO-1UKIIa, KOTOPBIH ABISETCA KIIOUEBbIM
JUISL pa3pelieHus 3arajkd pacHpoCTPaHEHHOCTH SJIEMEH-
ToB Ha CoJHIE (COIIHEYHOM METAITIMYHOCTH).

Pesynprar mosydeH ¢ MOMOIIBIO CHEKTPAJIbHOM IOJ-
TOHKH JIJAaHHBIX MOJIEJIbHOM (PyHKIMEH, KaKk 3TO MOKa3aHO
Ha puc. 2. Bce u3BecTHbIE BKJIA/IBI B CIIEKTP (DOHOBBIX CO-
OBITHIi, IPUCYTCTBYIONINE B N3y4aeMON 00JIaCTH dHEPTHH,
ObUTH BKJIIOYEHBI B UCIIOJL3YEMYIO MOJIEND: pachausl 4C,
€CTECTBEHHO IPUCYTCTBYIOIIETO B OPraHukKe, [3-pacrajibl
85Kr u 219Bi, a Takike o-pacrajgsl MOHOIHEPTETHUECKOTO
210po, CrieKTpalbHBIN BKJIAT OT CONHEYHBIX HEUTPUHO U3
peakiu Ha 'Be mpezcTasiser coboii (poH mpu u3MepeHun

Puc. 1. Peaknun U3 mpoTOH-NIPOTOHHOI 11enu peakiuii Ha CoiH-
e. Bo Bpems mepBoii (as3pl SKCIIEpUMEeHTa OBUTA H3MEPEHBI 10-
TOKH HEWTpHHO n3 peakimii 'Be u 8B, a Taxike HEHTPUHO U3 pe-
aKIUK pep, SBIAIONICHCS aJbTePHATUBHBIM HAYaIoOM IICTIOYKHU C
BeposaTHOCTHIO 0,24 %

pep
te+p->2H+v,

P
0
[p+p = 2+ o, |2276%

8330% [ 7 5 3He 1y |1670%
—12% [3he + pe

/
|7Be+p—>8B+y| TBe
8B l |7Be+e*

|8B—>8Be*+e++ve

0.24% |
| P

|3He + 3H‘e - 4He + 2p|

—>7Be+y‘

99.88%

= TLi+v,

' |7Li+ p > *He + *H]

| 8Be* - 4He + “He |

Fig. 1. Reactions in the pp-neutrino chain. During the first phase
of the experiment, Borexino has already provided the real-time
measurement of neutrinos from 7Be and ®B reactions and the
measurement of the alternative start of the pp chain, the pep
reaction giving a start to the chain in 0.24% cases

in organic matter, residual /5 decays of 8°Kr and 2!°Bi, and
a decays of monoenergetic 2!°Po. The signal from 7Be rep-
resents a background to the measurement; its contribution
was constrained at the high precision value found in devoted
analysis [4]. Because of the relatively high '#C rate, the sig-
nals of pile-up were considered very carefully. A method for
the pile-up construction from the data samples was devel-
oped, providing a robust estimation of the pile-up signals
shape and intensity. “C rate was defined in an indepen-
dent measurement using events with low software-defined
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Puc. 2. IToaronka skcrepuMeHTaIbHOIO crekTpa «bopekcuHo» Mozens-
HOHU QyHKIMel. Bee pesynbraTsl MOATOHKH, KPOME CKOPOCTH CYeTa CO-
ObiTuit ot pacnanos '“C, ykasansl B enuaunax co6./100 t/cyr. Cuer co-

Obrtuit 14C ykasan B bx/100 T

AT THE LABORATORIES OF JINR

MOTOKA pp-HEUTPUHO, OH OBLIT OMpPE/CIICH MPH Tpe-
JBITYIEM aHallu3e JaHHBIX B JAPYTOM SHEpreTuye-
CKOM JMara3oHe C LEJIbI0 ONpPeAeIeHUs TOTOKa ITUX
HelTpuHo [4]. BenenctBue cpaBHUTENBHO BBICOKO-

X2/NDF = 172.3/147
pp—v: 144x13(free)
TBe—v: 46.2+2.1 (constr.)
pep—v: 2.8 (fixed)
CNO-v: 5.36 (fixed)
214pb: 0.06 (fixed)

210pg: 583 +2 (free)
14C: 39.820.9 (constr.)
pile-up: 3217 (constr.)
210Bj: 2748 (free)
85Kr: 19 (free)

ro cuera coOBbITHH OT pacnanos '“C ocoboe BHUMA-
HUE OBUIO YAEIEHO COOBITHSM, BO3HUKAIOIIUM IPU
CITyyaifHOM HaJIO)KeHWU CHTHaoB. bbut pazpaboran
METOJ] MTOCTPOCHHUS CIIEKTpa CUTHAJIOB HAJIOKEHMS
C HCIOJIb30BAaHUEM pEallbHbIX JaHHBIX JETEKTOPa,
oOecrieunBaOIMi HaJSKHYIO OLEHKY (OpPMBI U

104 a cueTa CUTHAIOB HajokeHUs. CKOpOCTh cuera co-
103 pp—v Obrruii 4C ompenensiach HE3aBUCUMO TIO CIIEKTPY
S w'c COOBITHH C HM3KMM HPOIPAaMMHBIM TIOPOTOM. JTO
i 10 ) COOBITHS, IPUOBIBAKOIIUE C 33ICPHKKOI IO OTHOIIIC-
Synth 210p CNO—
— ynthetic 0 85
.10 Kr HUIO K OCHOBHBIM COOBITHSIM, JUIS KOTOPBIX Oojee
é | 210B; BBICOKHMI MOPOT BBIOpaH JUIS TOJABICHUS CITydaii-
R . M HBIX COOBITHH M ONPEJIEIISIETCS NEKTPOHUKOHN TPHUT-
7100 \ 7 [ ; N repa. [loiyueHHast B 5TOM U3MEPEHUH CKOPOCTbH CUe-
= \ {
=102 ¢ .;"'\ ta 40 bx/100 T CHMHTWILIATOPA COOTBETCTBYET U30-
2 103 /4 VoK TomHOMY cozepkanmio 4C/12C=2,7-10718 o/
5 . \ 2l4py X Bce ocTanbHbIE BKIAABI OT CONHEUHBIX HEHTPUHO
10 pepv / X \ \ HE BIIHSIFOT CYIIECTBEHHO Ha PE3YIbTaT U OBLITH (K-
105 bl b e o b b o e CHPOBaHbI HA 3HAYCHUSX, TIPEICKA3BIBACMBIX CTaH-
150 200 250 300 350 400 450 500 550 nmapTaOi Mozxenpio ConHIa ¢ ydaetoM addexra oc-
Energy, keV i, beuta pazpaboTaHa BRICOKOTOYHAS aHA-
S
b=
]
=
Z
%
=
Z 4F survival probability on its way from the Sun. The
T ! ! ! ! ! ! ! ! . o
A 1""'2 ""2 e "'é" ""'t SV Borexino contributions to the measurements of the
>0 00250300 330 00450 500550 electron neutrino survival probability P, are sum-
Energy, keV e

Fig. 2. Experimental Borexino spectrum fit with model functions. All
results are given in counts/100 t/day with the exception of “C count,

given in Bq/100 t

threshold, arriving with a delay with respect to main events
that acquired higher hardware-defined threshold. The es-
timated rate of 40 Bq/100 t of scintillator corresponds to
the isotopic abundance of #C/12C of 2.7 - 10718 g/g. All the
other contributions from the remaining solar neutrinos do
not influence the result and were fixed at the values pre-
dicted by the standard solar model, taking into account the
oscillations effects. A high-precision analytical model for
the energy scale, detector resolution and detector response
shape was developed and verified against the Monte Carlo
data. The results of the spectral fit are shown in Fig. 2.
Together with the previous measurements of the "Be,
8B and pep-neutrino flux by Borexino, the measurement of
the pp-neutrino flux provides a test of the electron neutrino

marized in Fig. 3.

Most solar-neutrino analyses assume that the
modern total flux of neutrinos is consistent with the
solar luminosity. The neutrino flux corresponds to
the energy generation in the solar core at the time of
measurement, while the values obtained on the basis
of luminosity corresponds to energy released a long time
ago. As photons take about 100,000 years to diffuse out
of the core, this connection would not hold if the tempera-
ture of the solar core varies on time scale less than 100,000
years. Because the solar luminosity has been measured to
a precision of 0.01%, checks on this relationship are lim-
ited by neutrino-flux uncertainties. The Borexino results
constrain not only solar variability at the level of 10% in
100,000 years, but also certain new-physics phenomena,
such as solar emission of undetected “sterile” neutrinos.
The uncertainty of pp neutrino-flux measurement could be
reduced to 1% in a devoted experiment.

Results are obtained with an active participation of
DNLP scientists, taking part in the experiment starting
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JUTHYECKasl MOJENb TSl OIMCAHUS SHEPreTUYeCcKol IKa-
JIBI IETEKTOpa, €ro pa3pelieHus, a Takxke (GopMbl OTKINKA
nerexropa. MyHKIUS OTKIMKA TPOBEpsUIach Ha OOJBINOI
CTaTUCTUKE JaHHBIX, HOTy4eHHBIX MeTogoM MonTe-Kapio.
Pe3ynbrarsl criekTpanabHOI MOArOHKY MOKa3aHbI HA puUC. 2.

BMmecre ¢ mpeablayliuMU U3MEPEHUSIMU COJTHEUHBIX
Helitpuno u3 peakuuii 'Be, ®B u pep na «BopexcuHo»
JTaHHOE U3MEpPEeHHUE MPEeA0CTaBIIsAEeT BO3ZMOXKHOCTb OIpe/e-
JICHUSI BEPOSITHOCTH BBDKHBAHUS DJIEKTPOHHBIX HEHTPHHO
Ha ux nyTH oT sjpa Connia k 3emie. Bxnan «bopexcuno»
B M3MEPEHUE BEPOSITHOCTH BBDKMBAHUS COJTHEUHBIX DJICK-
TPOHHBIX HETPUHO NMOKa3aH Ha puc. 3.

BoNBIIMHCTBO COTHEUHBIX MOZIETIEH TPEIIOIAraeT, 4To
COBPEMEHHBIN IOTOK COJHEYHBIX HEUTPUHO HAXOIUTCS B
COIVIACHU C COJTHEYHOI cBeTUMOCThI0. HelTpuHHbIN noToK
COOTBETCTBYET JHEpruu, reuepupyemoit B sape ConHua B
MOMEHT U3MEPEHUs [TOTOKA, B TO BpeMsI KaK 3HaueHHe, pac-
CUNTBIBAEMOE Ha OCHOBE COJTHEYHOH CBETUMOCTH, COOTBET-
CTBYET YHEPIHH, BBIJICIUBIIEHCS MHOTO JIET Ha3a[. Tak Kak
(hOTOHBI, BBIJIEIUBIIHECS B SIPE, JOCTUIAIOT IIOBEPXHOCTH
Comnnua 3a Bpems nopsiaka 100 000 set, JaHHOE paBEHCTBO
MOXET OBITh HApYILEHO, €CIM TeMIlepaTrypa COJHEYHOTO

Puc. 3. BepoaTHOCTL BHDKMBAHHUS DJIEKTPOHHBIX HEUTpUHO F, ,
U3MEpeHHast Ha JieTeKTope «bopeKcHHo»

1
0.9
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Energy, keV
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Fig. 3. Electron neutrino survival probability £, as measured by
the Borexino experiment

from the initial stage of the project. The Borexino inter-
national collaboration unites research institutions from
Italy, USA, Germany, Russia, Poland and France. From
the Russian side, the physicists from NRC “Kurchatov
Institute”, Konstantinov PNPI, Skobeltsyn INP MSU, and
the National Nuclear Research University MEPhI are tak-
ing part in the experiment.
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siipa MeHsieTcs Ha mkane BpemeHu Mmessiie 100 000 net.
Tak kaxk cojHeYHas CBETUMOCTb M3MEPEHa C TOYHOCTBIO
0,01 %, mpoBepka cTabmIbHOCTU dHEpro.uiaeacHus Co-
HI[a OrpaHMYEHAa TOJBKO BO3MOXKHOCTSIMH «COJHEYHBIX)»
SKCHepuMeHToB. Pesynbrar «bopekcuHO» orpaHuYMBaeT
HectabuiabHOCTh ConHia Ha ypoBHe 10 % Ha BpeMeHHOM
mxkase 100 000 net, a Takxke MO3BOJISIET OTPAHUUUTE HEKO-
TOpbIe (PU3MUECKHE SIBIICHHUS, BKIIIOYAsl N3JTyuYeHUE HEPErn-
CTPUPYEMBIX CTEpUIIbHBIX HelTpuHO. HeompenenenHocTs
H3MEpEeHNs TIOTOKa pp-HEUTPHUHO MOXKET OBITh yMEHbIIECHA
70 1 % B cnenuanbHO CKOHCTPYUPOBAaHHOM JIETEKTOPE.
Pesynbrarel mogy4deHbl IMpU  AKTUBHOM  Yy4acTHU
rpynnbsl  ydeHblx u3 Jlabopatopuu siAE€pHBIX IMpoOiemM
OUSH, ydacTByIOIIMX B DKCHEPUMEHTE C MOMEHTa pa3-
pabotku mpoekTa. B cocraBe MeXIyHapOJHOW KOII-
nabopanun  «bopekcMHO»  TakXKe ~Hay4HO-HCCIIeloBa-
tenabckue MHCTUTYThl W3 Wranum, CIHIA, Tepmanuu,
Poccun, Tlompmu u @pannuu. C poccHHCKON CTOPOHBI
B Koyutabopaumu, nomumo OWSM, ywacTByroT yueHble
HUIl «KypuaroBckuii unctutyT», IlerepOyprckoro uH-
crutyta sitepHod ¢usukun uM. b.I1. Koncrantunosa,
HUUAD um. [I.B. Crobenbirsina MI'Y, a taxxke HUAY
«MOCKOBCKHI HHXEHEPHO-(DU3NIECKUIT HHCTUTYT.
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B. A. baokun, B. M. I'onosamiwok, M. M. Pymanueg

YcraHoBKa VIS MCNIBITAHUSA J1€TEKTOPOB
HA HYKJIO0TpOoHe «TecTtoBbin kKanaa MPD»

B nacrosiee Bpemst B JJaboparopuut (GpM3MKH BBICOKHX
SHepruil B paMkax TeMsl 1065 ocymecTBisieTcss peanusa-
LSl IBYX HPOEKTOB, HAIPaBICHHBIX Ha nM3ydeHue (yHnaa-
MEHTAJIBHBIX MPOIIECCOB B CTOJKHOBEHHUAX TSKEIBIX HO-
HOB.

[lepBrIii (OCHOBHOI) MPOEKT — MHOTOILEIECBOH [e-
tektop (MPD) [1] Ha xomnaitnepe Tspkenbix noHOB NICA,
KOTOpBINi HaXOAWTCSA HAa CTaJuU CTpouTenbcTBa. llepuon
BPEMEHM, B TEUEHHE KOTOPOro OyAeT OCYIIECTBISTHCS
CTPOHTENBCTBO KOJIaiinepa, MiIaHUPYeTCs HCIOJIB30BaTh
Ha MPOBECHUE HKCIIEPUMEHTA HA BBIBEJICHHBIX U3 HYKIIO-
TPOHA ITyYKaxX MPOTOHOB, AEHTPOHOB M PA3IMYHBIX THIIOB
A1ep, BIUIOTH /10 30J10Ta. I[poeKT skcnepuMeHTaIbHOM Ipo-
rpaMMBbl U3y4eHUst OapHOHHOW MaTepuy Ha My4Kax HYKJIO-
TpoHa Ha3bIBaeTcsi «baproHHAs MaTepust Ha HyKIOTPOHE»

(BM@N) [2].

Jlyisi TIpOBEpKN XapaKTEPUCTHK Pa3pabOTaHHBIX IS
9THX INPOEKTOB JETEKTOPOB M JIEKTPOHUKH CUNTHIBAHUS
OBUIO PELICHO MOCTPOUTH HCIIBITATENIbHYIO0 YCTAHOBKY Ha
BBIBEZICHHOM ITyYKe HYKJIOTpOHA. [IpakTmdeckum B Kax-
JoM 11abopaTtopuu MHpa CYIIECTBYIOT TECTOBBIE ITyYKH.
Xopo1Io U3BECTHBIM IIPHMEPOM SIBIISICTCS TECTOBAS 30HA B
HEPH na yckoputene PS. Ha HykiIoTpoHE €CTh BO3MOXK-
HOCTh BBIBOIUTH MYYKH Pa3IMYHBIX YacTHUI — OT MPOTO-
HOB JI0 sizep KceHoHa ¢ »>Heprueit ot 0,5 mo 6 ['B/ayK.
VIHTEHCHBHOCTH ITyYKa B paliOHE yCTAaHOBKH BapbUPYETCSI B
npenenax 102—10° gactun ma 1 cm?. JmurensHOCTL ¢Opo-
ca— ot MeHee 1 ¢ 1o 10 c. DTo MO3BOISIET IPOBOANUTH HC-
CJIE/IOBaHMSI 3aTPy304HBIX CIIOCOOHOCTEH! JIETEKTOPOB.

B 2013 1. Ha kaHane 4B B skcniepuMeHTaIbHOM KOP-
nyce 205 Hayaiu MOHTHUPOBATH MOMEIICHUS U TECTO-
BOoi 30Hbl MPD. BriepBele Ha BBIBEIEHHBIX IIydyKax HYy-
KJIOTPOHA DKCIEPUMEHTAJIbHBI CTEHJ, 4Yepe3 KOTOPbIil

V. A. Babkin, V. M. Golovatyuk, M. M. Rumyantsev

“Test MPD” Facility for Detector

Testing at the Nuclotron

At present the implementation of two heavy-ion proj-
ects aimed to study fundamental processes in heavy-ion
collisions is carried out at the Laboratory of High Energy
Physics in the framework of theme 1065.

The first and main project is the Multipurpose Detector
(MPD) [1] of the NICA heavy-ion collider, which is under
construction. During the collider construction it is proposed
to start the programme of baryonic matter properties study
in heavy-ion collisions with the Nuclotron beams. The fixed
target experiment will use different types of beams of parti-
cles: from protons and deuterons to nuclei of Au*”. The ex-
perimental programme at the Nuclotron is called Baryonic
Matter at Nuclotron (BM@N) [2].
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In order to test properties of designed detectors and
readout electronics, it has been decided to construct a test
facility at the extracted beam of the Nuclotron. Test beam
area is common practice for each laboratory; the well-
known example is the test beams from PS at CERN. Now
the Nuclotron can provide beams of particles of different
types from protons and deuterons to nuclei of xenon in the
energy range 0.5—6 GeV/nucleon. The beam intensity in
the test area can vary in the range 102—10° particles per
1 cm?. The length of the spill expands from less than 1 s to
10 s. This allows one to study the rate capability of particle
detectors.

The beam test area construction was started in 2013
in building 205 at beam line 4V. The experimental setup
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MPOBOJIUTCS ITyYOK YACTHII, ObLI IIOMEIICH B CIICIIUATEHOE
3aKphITOC MmoMerieHue (puc. 1). DTo MO3BOIUIO CTAOHITH-
3UPOBaTh TEMIIEPATYPY M BIAXXHOCTh B MOMECIICHHUH, YTO
Ba)KHO MPU WU3YYCHHUH JOJITOBPEMEHHOW PabOThI IETEKTO-
POB U 3JICKTPOHUKHU.

[Ty4ok TpaHCHOPTUPYETCS K YCTAHOBKE 10 BaKyyM-
HOMY HOHOIPOBOAY. Bce BcrioMorareibHbBIC U UCIIBITHIBA-
eMbIC JICTEKTOPBI (PUKCUPYIOTCS HA JIBYX IUIATPOpMax 3
TFOMUHUEBOTO Tpoduis. [ToMUMO 3TOro Ha TECTOBOM
KaHaJIe YCTAHOBJICHO MPELUU3UOHHOE YCTPONUCTBO MO3UIIH-
OHUPOBAHMSI, IMO3BOJISIONICE IMEePEMEIIaTh HCCICTYyeMbIN
JICTEKTOP B JIByX HAIIPABICHUSAX B IUIOCKOCTH, TIEPIICH M-

KYJISIPHOM My4Ky, C TOYHOCTBIO He Xyke 20 MKM, a Takxke
BpallaTh €ro B TOPU3OHTAIBHOM IUIOCKOCTH. [IsATh OBbI-
CTPBIX CHUHTWIISIIMOHHBIX CYETYUKOB HCIIOIB3YIOTCS AJIs
TeHepaluy TPUITEPHOTO CUTHANA U JUI1 MOHUTOPUPOBaHUS
WHTEHCUBHOCTHU ITy4YKa.

Jliist onpenesiennst pouiisl IMydka U TPEKUHTa ObUTH
paspaboraHbl, cOOpaHbl, MPOTECTUPOBAHBI U BBEJCHBI B
SKCIUTyaTallUl0 TPU TEKCArOHAJIbHBIE MPONOPLUOHATb-
HbIe Kamepbl (Ha Qoto ciea). JleTeKTOpbl UMEIOT LIeCTh
IUIOCKOCTEH CHIHaJIBHBIX MpoBosioyek (1o nse X, U, V). B
KaX/10} MJIOCKOCTH IIar MpoBOJOYEK cOCTaBisAeT 1,25 MM.
Jnst moAroToBKHM pabouei ra3oBoil cMecH Ul IPOIOPIH-

OOmmit BUJ yCTAaHOBKH BO BpeMsI CEaHCa PaOOTHI C IYYKOM.
ITyuok BeIBOIUTCS ClIeBa U3 HOHOIPOBOJA U MIPOXOAUT YEPE3 BCE UCCIECAYEMbIE AETCKTOPHI

General view of the setup during detector testing. The beam is extracted from the vacuum tube at the left and
passes through all the detectors under investigation along the beam

was placed in a special enclosed room (see photo) for the
first time at the extracted beams. This helps to stabilize the
temperature and humidity in the room, which is important
in the study of long-term operation of detectors and elec-
tronics.

The beam is transported to the experimental area
through the vacuum tube. All detectors are fixed on two
aluminum platforms. Besides, the precision positioning de-
vice allows moving the detector under study in two direc-
tions in the plane perpendicular to the beam axis with the
accuracy of 20 um. Also it allows rotation of the detec-
tors under study in a horizontal plane. Five fast scintillation
counters are used to generate a trigger signal and to monitor
the beam intensity.
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Three multiwire proportional chambers used for deter-
mination of the beam profile and beam particles tracks (on
the left of the photo) were constructed and assembled. The
detectors have six planes of signal wires (two of X, U, V)
with the wire pitch of 1.25 mm. There are two independent
gas blending systems with digital control for preparation of
working gas mixture for the proportional chambers and for
multi-gap resistive plate chambers (MRPC) for freon and
inert gases.

The beam test facility has a modern data acquisition
system based on VME standard and Ethernet technology.
The data acquisition system and most of the modules for
digitizing signals were developed by a group from the
Scientific Experimental Department of Physics Research
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OHAJIbHBIX KaMep U IJIOCKONApauIENbHBIX PE3UCTHBHBIX
kamep (MRPC) Ha ycTaHOBKE MMEIOTCS JIBC HE3aBUCHMBIC
ra30CMECUTEIIbHBIE CUCTEMBI C IIM(POBBIM KOHTPOJIEM IS
(DpEOHOB M MHEPTHBIX I'a30B.

Ha ycraHoBke HuCHOJIB3yeTCsi COBpPEMEHHas cCHCTEMa
cOopa JTaHHBIX, MOCTPOCHHAS Ha OCHOBE craHaapra VME
n texnonornn Ethernet. Cucrema cbopa AaHHBIX U MHO-
rHe MOIYJI OLM(pPOBKH CHUTHAJIOB pa3paboTaHbl rPyIIOi
anexktpoHnkn HOOA®U. K tectoBoil 30He noaBeneH om-
THdeckuil kanan cetu MutepHer. Bo BpeMs BbIBOAA Myuka
MEPCOHAJ PAcIoyiaraeTcsl B CIENUAIbHOM JOMHUKE, Kynaa
MocTymnaeT BCsi MHQOPMaIHs ¢ yCKOPUTENSI U YCTaHOBKH.
Jlomuk mepconanga o0OpyZOBaH BCEM HEOOXOIUMBIM IS
yA0OHOHM M IPOyKTUBHOM PaOOTBHI.

YcraHoBKa BBejieHa B cTpoii B iekadpe 2013 r. CHavasna
ycuiusi ObUTH HampaBJIeHbl B OCHOBHOM Ha ONTHMH3ALUIO
paboThl BPEMSIIPOJIETHOM CUCTEMBI, KOTOpask IIaHUPYeTCs
it oboux nerekropos: MPD u BM@N. OcHOBHBIMH 3J1¢-
MEHTaMH BPEMSIIPOICTHON CUCTEMBI SIBIISIOTCS PE3UCTHB-
Hele wiockue kamepsl MRPC [3] u GbIcTpble €TEKTOPHI
yepenkoBckoro mainydenus (FFD). ITocnennue ncronb3y-
I0TCS JUIsL OPraHU3alMK CTapTa BPEMSIIPOIETHON CUCTEMBI
U TpUITEpa HyJIEBOI0 YPOBHSI.

PesuctuBHas miiockasi Kkamepa IpeAcTaBisieT COOOoi
JIETEKTOp, COCTOSIIMN M3 CIOEB TOHKOTO CTEKJa, pasje-

Automation. There is a fast optical channel of the Internet
in the test area. The staff works in a special house during
beam extraction. They receive there all the information
from the accelerator and the test setup. This staff room is
equipped with everything necessary for a comfortable and
productive work.

The facility was put into operation in December 2013.
First studies were mainly focused on the optimization of the
time-of-flight system, which is planned for the two detec-
tors: MPD and BM@N. The main elements of the time-of-
flight systems are resistive plate chambers (MRPC) [3] and
fast forward detectors of Cherenkov radiation (FFD). The
latter are used for the organization of the start signal for the
time-of-flight system and zero level trigger.

A resistive plate chamber is a detector consisting of
thin glass layers separated by a gas gap of 200-300 um.
These gaps are filled with a special gas mixture. A particle
passes through the detector and produces ionization in the
gaps. An avalanche arises in the gas gap under the influence
of the strong electric field. It induces a signal to the readout
electrodes. Small gas gap allows small fluctuations of for-
mation of the avalanche, but does not provide the required
efficiency. To increase the efficiency of particle detec-
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Puc. 1. Bpemennoe paspenienue u 3¢ppexruBHocts MRPC s
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Fig. 1. Time resolution and efficiency of the strip MRPC for the
time-of-flight system

Puc. 2. BpemenHoe pacnpeneneHie MexIy IByMs HACHTHIHBIMH
nporotunamu aerekropos FFD
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Fig. 2. Time distribution between two identical prototypes of FFD

tion, several gaps are usually used: from 4 to 12. In our
case, the detectors were tested with 12 gas gaps. As a result,
the time resolution of 65 ps was achieved (including the
resolution of electronics) with the efficiency of 99.8% (see
Fig. 1).

Several prototypes of FFD (fast forward detector) were
tested. A prototype of FFD [4] is a detector of Cherenkov
radiation with a multichannel microchannel photomultiplier
PHOTONIS XP85012/A1-Q specially created for this sys-
tem and used as the main sensitive element of FFD. Various
characteristics of these detectors were investigated during
the experiment and different types of data acquisition were
also tested. The main working characteristic of the FFD
system is its time resolution. This detector is supposed to
generate “start” signal for the time-of-flight system; there-
fore, it must satisfy special requirements. The time resolu-
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JICHHBIX ra30BBIMU NpoMexyTkaMmu JuuHo# 200-300 mu-
KpPOH. DTH IPOMEKYTKHU 3aII0IHEHBI CIIELUaIbHON ra30Boi
CMECBI0, B KOTOPOH IpoJieTaroIas yepe3 AeTeKTOp YacTH-
L@ NOpOM3BOAMUT HOHU3anuio. [lon AeHCTBHEM CUIIBHOTO
DJIEKTPUUYECKOTO TIOJI B T'a30BOM MPOMEKYTKE BO3HUKAET
JlaBMHA, KOTOpask MHIYLHMPYET CHTHAJ Ha CUUTHIBAIOIINE
ANIEKTPO/IbL. Masblii ra30BbIi 3a30p obecneunBaeT HeOOIb-
mue QIyKTyaluuu npu oOpa3oBaHUM JIABUHBI, OJIHAKO HE
obecrieunBaeT HeOOXoMUMY0 3P PeKTHBHOCTD. J{JIs TTOBBI-
meHust 3pQEKTHBHOCTH PErHCTPALIMM YACTHIL Yallle BCETro
HCHOJIB3YIOT HECKOIBKO 3a30p0B — 0T 4 10 12. B Hamem
Cllydyae WCIBITHIBAINCH JIETEKTOPHI ¢ 12 ra3oBbIMH 3a30pa-
MU. B pesynsrare ObUI10 JOCTUTHYTO BpEMEHHOE pasperiie-
Hue 65 1mc (BKJIrOYasl pa3peuicHue MICKTPOHUKH) TpU d-
¢dexruBHoctu 99,8 % (puc. 1).

Bbu10 MpOTECTUPOBAHO HECKOIBKO MPOTOTHUIIOB CUCTE-
Mmbl FFD (fast forward detector). I[Iporotun FFD [4] — aT0
JIETEKTOP YEPEHKOBCKOIO H3JyYEHUs, OCHOBHBIM DErH-
CTPHUPYIOIINM 3JIEMEHTOM KOTOPOTO SIBJISIETCS CIIELUAIBHO
CO3/IaHHBII JUIS 9TOH CHCTEMbl MUKPOKaHAJIBHBI MHOTO-
KaHaJbHBIH (OTO21eKTpoHHBIH yMHOXHTen, PHOTONIS
XP85012/A1-Q. B skcriepuMeHTE UCCICIOBATIICH pa3iny-
HBIE XapaKTEPUCTHKU ATUX JIETEKTOPOB, a TaKXKe ObLIN HC-
IIBITAHbI pa3Hble THIBI cOopa JaHHBIX. OCHOBHOM paboueit
xapakTtepuctukoil cucteMsl FFD siBisiercss ee BpeMeHHOe

tion of about 37 ps was obtained (Fig. 2) in the latest experi-
ments for a single detector using a standard VME module
TDC32VL [5], while using DRS4 digitizer gave the time
resolution of 21 ps.

In March 2014 a prototype of tracking detector for
BM@N was tested for the first time at the test beam based
on a gas electron multiplier (GEM). This type of detectors
has a very large distribution due to its high rate capability.

In the near future it is planned to study simultaneous
use of the prototypes of the time-of-flight system and elec-
tromagnetic calorimeter. The obtained results will be ap-
plied in the development of the BM@N and MPD detectors.

The development of the test facility at the Nuclotron
has aroused interest not only among groups working at
JINR. In particular, physicists from Tsinghua University
(Beijing) are interested in beam tests of their detectors. The
infrastructure of the MPD test facility is currently being im-
proved for further successful operation.
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pasperenne. Tak Kak JaHHBIN JIETEKTOp OyAeT CTapTOBBIM
JUISL CUCTEMBI WICHTU(HUKALUH, TO K HEMY HPEIbSIBISIFOTCS
ocoOble TpeboBaHus. B mocneqHux skcnepuMeHTax HeoO-
XOJMMO OBUIO TOJIyYHTh BPEMEHHOE pa3pelieHue OKOJIO
37 nc (puc. 2) mjisi OMHOTO JACTEKTOPa C UCIOJIb30BAaHHEM
cragaaptHeix TDC32VL [5] cranmapra VME. Ilpu wuc-
moJyib30BaHuu JaupkuTaizepa DRS4 BpemenHoe paszpelie-
Hue jocruraer 21 mnc.

B mapre 2014 r. Ha TEeCTOBOM KaHaje BIEPBbIE ObLI
HCIBITAH MPOTOTHUIl TPEKOBOTO JAETEKTOpa MJsl YCTaHOB-
ki BM@N Ha 6a3e ra30BOr0 3JIEKTPOHHOTO YMHOXKHTEIIS
(GEM). Dot THI 1eTEKTOPOB B IOCIEIHEE BPEMsl MOJy-
YUJI OYEHb OOJIBIIOE PACIPOCTpaHEHHE Onarogapst BbICO-
KOM 3arpy304HOi CHOCOOHOCTH.

B Onmxaiiiem OyaylieM IJIAHUPYETCS U3YyUYCHHE CO-
BMECTHOHU paboThl MPOTOTHUIIOB BPEMSIIPOJIIETHON CUCTEMBI
U JIEKTPOMArHUTHOTO KajopuMmetpa. [lomyueHHble pe3yib-
Tarbl OYIyT HCIIOJIb30BaHbI MPH HOCTPOCHHH JIETEKTOPOB
BM@N u MPD.

[losiBneHHe TeCTOBOro KaHaja Ha HYKJIOTPOHE BbI3Ba-
JIO MHTEpeC He TOJbKO y Tpymi, padoratomux B OUSU. B
YaCTHOCTH, B padOTe Ha ITy4Ke 3aMHTEPECOBAHBI (PUUKH 13
VYuusepcurera Lunxya (Ilekun). B Hacrosimee Bpems uH-
(pacTpyKTypa yCTaHOBKH YIIy4IIA€TCs M COBEPILICHCTBYET-
Cs1 JUIsl TasIbHEWIIeH III0J0TBOPHON paboThI.
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T. A. JIvtuacuna, /l. U. Hukonaes, A. ®@. Canun, IO. B. Tamapko

UcciaenoBanue kpucrajiorpapuieckon
TEKCTYPbI KOJIECHOU CTAJIH METOIOM

AM(ppPaKUUU HEUTPOHOB

IlenpHOKaTaHbIC U IIEILHOKOBAHBIE KOJIECa JUIS JKEIIe3-
HOZOPOXKHOTO TTOJIBIPKHOTO COCTaBa BBIITYyCKAIOT B HACTOS-
1iee BpeMsl OKOJIO MSATHA/AATH MPOMBIIIIEHHBIX TPEANpH-
STHH, PaCIONIOKEHHBIX B Pa3HbIX cTpaHax mupa (benbrus,
P®, Vkpamna, ®pannmsa, Yexus u ap.). Ilo manHeIM
Komurera no xene3HonopokHbIM KojiecaM EBponeiickoit
accolMalny MPOU3BOAUTENEH KEIEe3HOMOPOKHON TEXHH-
KU, MUPOBasi MOTPEOHOCTb B KOJIECAX COCTABIAET OKOJIO
4,8 MIJIH OITYK B T'OJ1. Prraok MacCaXUPCKOTo IMOABUIKHOTO
cocraBa B EBporme exerogno Bospactaer Ha 3 % (10 uH-
(dopmarn  MeXIyHapoIHOTO C€OI03a HKEJIE3HBIX JIOpOor).
JU71st M3roToBIeHUs OJHOTO Kojeca Tpedyercs okono 500 kr
ctanu. Ctoumocts cranu B nepuox ¢ 2004 mo 2010 r. BeI-
pocna Ha 100—-120 %. Poct cromMocTH cTanu MPpUBOANT K
pocty ctoumoctu koinec. [1o3ToMy [UIs SKCIITyaTUPYIOIUX

KOMIIaHUH BaXKHOM 3a/1a4eil CTAHOBUTCS YBEJIIMUEHHUE CPOKa
JKCILIyaTaluy KoJieC, a JUIs MPeANpUsSTHH-TIPOU3BOIUTE-
JIel KOJIeC — MCIIOIb30BaHNE MAKCUMAIbHO 3 (PEKTHBHBIX
Croco0OB MPOU3BOJICTBA BHICOKOKAYECTBEHHOTO METAJLIA.
Bort nouemy n3y4eHue Bonpoca KadyecTBa KOJIECHOM CTalln
SIBJISIETCSI OY€Hb aKTyaJbHBIM KaK B HAyYHOM, TaK U B [IPaK-
THYECKOM HAIPaBIICHUH.

OmHUAM U3 ITyTeH MOBHIIICHHUS Ka9eCTBA KOJICC SBIISCT-
cs1 MoaudunpoBanue paciiasa craiu. [Ipu monuduimpo-
BaHMWU B pacIUIaB BBOAAT HEOOJBIIOE KOJMYECTBO JOIOJI-
HUTEJIBHBIX XUMUYECKUX DJIEMEHTOB C II€JIbI0 COBEPIICH-
CTBOBaHUsI CBOMCTB CIUIaBa IIyTEM U3MCHEHUS €r0 CTPYKTY-
psI (pa3mepa, GopMbI 3epHA), a TAKIKE PEUMYIICCTBEHHBIX
OPHEHTHPOBOK KPUCTAJUIMTOB, T.€. TEKCTyphl. BBenenue
MOAM(DUKATOPOB MPUBOAUT K JpoOieHuio 3epHa. Kpome

T. A. Lychagina, D. 1. Nikolayev, A. F. Sanin, J. V. Tatarko

Wheel Steel Crystallographic Texture
Investigation by Neutron Diffraction

Solid-rolled wheels for railway rolling stock are cur-
rently produced by about fifteen industrial enterprises in
different countries (Belgium, the Czech Republic, France,
Russia, Ukraine, etc.). According to the Railway Wheels
and Wheelsets Committee (ERWA), the global demand for
wheels is about 4.8 million units per year. The passenger
rolling stock market in Europe increases annually by 3%
(according to the International Union of Railways). It takes
about 500 kg of steel to produce one rail wheel. The price
of steel has increased by 100—120% from 2004 to 2010. The
increase in the steel prices leads to the increase in the prices
of wheels. Therefore, prolonging the service life of wheels
becomes an important task for railway companies, and us-
ing the most efficient methods of high-quality metal pro-
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duction — for producers of wheels. That is why the study
of rail wheel steel quality is urgent from both scientific and
practical points of view.

One of the ways to improve the quality of wheels is
the modification of molten steel. The modification involves
the introduction of small amounts of additives to modify
the properties of the alloy by changing its microstructure
(grains size, grains shape) and preferred orientations, i.e.,
texture. The introduction of modifiers results in grain re-
finement. Besides, the additional atoms incorporated into
the crystal lattice cause its distortion. This process could
result in the blocking of dislocations and, consequently, in
alloy hardening. The final operational properties of wheels
depend on several factors, namely, the chemical composi-
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TOTO, aTOMBI JIOTOJHUTEIBHBIX XMUMHUYECKUX 3IIEMEHTOB
UCKaXAIOT KPUCTAIMYECKYIO PEIIeTKY, YTO MPUBOIUT K
OIOKMPOBKE JHCIOKANWI M CBSI3aHHOMY C 3THM YIIPOY-
HEeHMIO crutaBa. KOHEUHBIE 3KCIUTyaTalllOHHBIE CBOMCTBA
KOJIEC 3aBHCAT OT psija (PakTOpoB: XMMHUYECKOTO COCTaBa,
MaKpo- ¥ MUKPOCTPYKTYpBI, a TaKKe OT Kpucrauiorpadu-
YECKOM TEKCTYpPBI CTaIu. TEXHOJIOTUS IPOU3BOICTBA KOJIEC
BKJIIOYAaeT TAaKWe ONeEpaluy, KaKk KOBKa, IITAaMIIOBKa, ITPO-
KaTKa, KOTOpbIe MOTYT IPUBOIUTH K (POPMHPOBAHHUIO TEK-
ctypsl. [locneayrorias TemneparypHasi 00paboTKa (OTHKHT,
3aKajika 1 OTIYCK [UIsi 000Z0B) MOXET BIMATH HA U3MEHE-
HHUE TeKkcTypbl. Kpucramiorpadudeckas TeKCTypa MOXET
MIPUBOAUTH K XPYIKOMY PACTPECKUBAHHUIO CTAIBHBIX H3J1e-
nmi [1-3], T. e. IBIATHCS OMHOM U3 MPUYMH UX Pa3pyIICHHS.

Lemnpto HacTOSMIEH PaOOTHI SBISAETCS HCCIEIOBAHHE
BIMSHUS MOTU(UIIMPOBAHUS W TEPMOMEXaHMYECKOH 00-
paboTKku KonecHOH cramu Mapku R7 Ha kpucramuiorpadu-
YECKYI0 TEKCTYpY KOJIEC, M3rOTOBJICHHBIX M3 JTOM CTajH.
Taxum 06pazom, B paboTe MBI IPOBEPSIIH, MOTYT JIM MOIH-
(UnMpoBaHUE U TEXHOJIOTHYECKHE ONepaluyl IPUBOANTD K
(OpPMHUPOBAHHIO HEXKENIATEIEHON TEKCTYpBI B XKEJIE3HO0-
POXHBIX KOJlecax.

B pabote mccnemoBamick 00pasIibl, BEIPE3aHHBIE U3
KOJIEC, U3TOTOBJICHHBIX KaK W3 CEPUIHOMN, TaK W M3 OIIBIT-
HOW (MommbuuupoBanHoit) cranu mapku R7. Konecnas
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craiib Mapku R7 sBisieTcsi MHOTOKOMITOHEHTHOW U CoJiep-
JKUT B CBOEM COCTaBe psiJ] KapOu1000pa3yronyux dJIeMeH-
toB (Mn, Cr, Ti, V, Mo), aBe Bpennsie npumecu (S, P) u
MHKpOJIeTHpYyIomue KoMrmoHeHTs! (Si, Ni, Cu, Al). B ombit-
HYIO CTaJlb JOTOJHHUTENILHO BBOAMIN B KauecTBe MO pu-
katopa snemeHTsl cuctemMbl Al-Mg—Si—Fe-C—Ca-Ti—Ce.
Pazpaboranublii MoaudUKaTOp UMEET UCKPETHYIO CTPYK-
TYpY, BBICOKYIO PACTBOPUMOCTH B PAcIlJIaB€ U WHTEHCHB-
HO€ MHOTO(YHKIIMOHAIEHOE B3aMMOACHCTBUE CO CIIJIABOM.
Beenenne momudukaropa MpUBOAWT K YIYUIICHUIO psiza
cBoiicTB ctanu R7 [4, 5]. Hanpumep, yMeHbIlIeHHE KOJInYe-
CTBa HEMETAJUINYECKUX BKIIOUECHUH 1 M3MEHEeHne ux Qop-
MBI C TIPOZOJTOBATONW Ha IIOOYJISPHYIO YMEHBIIACT PUCK
pacTpecKUBaHUsL.

Jlst M3MepeHnsi TEKCTYpbl ObUTH OTOOpaHbl YETHIpE
oOpa3ia u3 00o0/a Kojieca U 4eThlpe oOpasia U3 mnepexo-
HOM 30HBI Kojieca (OT CTYMHIBI K IUCKY). FIMEHHO B 3TOH
MEepexXoAHON 30He HHOTrAa 00pa3yloTCs TPEIIMHBI MHpU
YCTAJIOCTHBIX IUKIMYECKUX HcTbITaHuax. O6pasms! 1 n 3
OBUTH BBIpE3aHbl U3 KOJIeCa, U3TOTOBJIEHHOTO U3 Moaudu-
IHPOBAHHOTO MeTaiia, 00pasubl 2 U 4 — M3 CepHIHOTO.
O6pa3sip! 3 U 4 — noce AepopMaIiu, COOTBETCTBYIOMICH
TEXHOJIOTHYECKUM OTEPALUSIM IIPH U3TOTOBICHUHU KOJIEca,
a 1 u 2 — moce mocieayromnei TepMUICCKoil 00padoTKH.

tion, the macro- and microstructure and also the crystallo-
graphic texture of the steel. The production technology of
rail wheels includes such operations as forging, press form-
ing and rolling that can lead to texture formation. The sub-
sequent temperature treatment (annealing, quenching and
tempering for rims) can also induce changes in texture. The
crystallographic texture can cause brittle cracking in steel
products [1-3], so it can be one of the reasons for rail wheel
damage.

The aim of this work is to study the impact of the modi-
fication and thermo-mechanical treatment on the crystallo-
graphic texture of wheels made from steel R7. So we tested
whether the modification and technological operations lead
to the formation of undesirable texture in rail wheels.

The samples under study were cut from the rail wheels
produced from steel R7. The samples were cut from both
conventional (non-modified) and experimental (modified)
R7 steel. The Al-Mg-Si-Fe-C—-Ca-Ti—Ce system was
added to steel for modification. The developed modifier
has a discrete structure, high solubility in the melt and the
intensive multi-functional interaction with the steel. R7
grade steel is multicomponent and contains a set of carbide-
forming elements (Mn, Cr, Ti, V, Mo), two harmful impuri-
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ties (S, P) and micro-alloying components (Si, Ni, Cu, Al).
It was found that the modification of steel R7 improves a
number of its properties [4, 5]. For example, the reduction
of non-metallic inclusions and change of their shape from
oblong to globular decrease the risk of cracking.

For texture investigations, four samples from the wheel
rim and four samples from the transition zone (between the
wheel hub and disk) were selected. It is in this transition
zone that cracks sometimes appear under fatigue cycling
tests. Samples 1 and 3 were cut from a modified steel wheel,
whereas samples 2 and 4 were cut from a conventional steel
wheel. Samples 3 and 4 underwent deformation accord-
ing to the technological operations of rail wheel produc-
tion, and samples | and 2 were subjected to the temperature
treatment following the deformation.

The texture measurements were carried out using the
neutron diffraction time-of-flight technique on the SKAT
diffractometer [6] at the IBR-2 reactor (Dubna, JINR). The
sample volume was about 10 cm’. Three complete pole fig-
ures (PFs) (110), (200), (211) for o—Fe phase in 5° x 5°grid
were extracted from the set of 1368 measured spectra for
each sample. The local peak fitting procedure was used for
the PFs extraction [7, 8].
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W3mepeHune TeKCTYphbl MPOBENCHO Ha Jaudpakromerpe
CKAT [6], pacnonoxxenHoMm Ha peaktope MBP-2 (OUSN,
JlyOHa) ¢ mpUMEHCHHEM METoda BPEMSIPOJICTHOW HEil-
TpoHHOU audpakiuu. O0beM 00pa3OB COCTABIISI MPH-
OmmsurensHo 10 cM?. Tpu IpsAMBIE TIONHEIE TOTIOCHEIE (H-
rypst (IT®) (110), (200), (211) mna o—Fe nHa cetke 5° % 5°
ObUTH W3BIIeUeHB! U3 Habopa 1368 nudpakMOHHBIX CIiek-
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TPOB VI KaXIoro obOpasma. J[as moCTpOCHHS MOTFOCHBIX
(uryp OblIa NCTIONB30BaHA MTPOIIETyPa JIOKAIEHON ITOTOH-
KU TTUKOB [7, 8].

Ha PUCYHKE TIOKa3aHbl TPpU HU3SMCPCHHBLIC IIOJIHBIC
[I® nmns geTpipex 0Opas3IOB W3 MEPEXOTHON 30HBI KOJIe-
ca. TekcTypa B 3TOi 30HE OKa3ajach Ci1abOW BO BCEX HC-
CIIeZIOBaHHBIX OOpasnax. MoauduimpoBanne MPHUBEIO K

CreBa: criakeHHBIE dKCIIEpUMEHTaNbHBIE orocHbIe Gurypsl (110), (200), (211) ans o—Fe nuist geTsipex o0pa3oB U3 MEPEXOJHOM 30HBI
koseca. CripaBa: crIaXeHHBIE HKCIIEpUMEHTANbHbIE moirocHbie Gurypsl (110), (200), (211) ans o—Fe nns gerbipex oOpas3nos u3 odbona
Koneca. KpacHpIMH ToYkaMu 0003Ha4€HA KOMIIOHEHTA TEKCTYpBI Aedopmannn. CHHEE CTPENIKH TOKa3bIBAIOT IIOBOPOT TEKCTYPHONH KOMIIO-
HEHTHI B 00pa3Ie U3 MOTU(PHUIUPOBAHHON CTANIU 110 CPABHEHHIO C 00Pa3LOM U3 CEpUIHON cTanu

Fedllon 1

Feia0m 1 Fedlln1

Fe(2I1 1

Feill0h 3

) / Hrema-sm
A mnoanm, un
“'--.._,-/ g 114 (45, 355)

¥iverma =008 |

e 008 (73, 20
e 130 (45, §5)

Fli-ll}l

Q._,,,‘,h._l‘
£ %

+ "' {;1 I::
s 6 A .lt_}f

\‘( & . "f—-nv

") Y s,
w s 121 04, 950

Left: the smoothed pole figures (110), (200), (211) of a—Fe phase for four samples from the transition zone of a rail wheel. The red triangles
show the deformation texture component, whereas the blue circles indicate the recrystallization texture component. Right: the smoothed
pole figures (110), (200), (211) of o—Fe phase for four samples from the rail wheel rims. The red circles show the deformation texture
component. The blue arrows demonstrate the texture component rotation in the sample from the modified steel as compared to that in the

sample from the conventional steel

Three measured complete PFs for four samples from
the transition zone of a rail wheel are presented at the left
of the figure. The texture in the transition zone of the rail
wheel is rather weak for all the investigated samples. The
modification has resulted in the reorientation of the texture
component. This follows from the comparison of PFs for
samples 1 and 2. The modification has also led to a slight
enhancement of the texture component in PF (110) for
sample 3 as compared to that for sample 4. The annealing
has not weakened the texture. The pole density maximum
is 1.35 mrd (multiple random distribution) in PF (110) and
1.25 in PF (200) for sample 1 (after annealing), whereas it
is 1.3 mrd in PF (110) and 1.23 mrd in PF (200) for sample
3 (after deformation without annealing). For samples 3 and
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4 the deformation component (001){100 ) and for samples
1 and 2 the recrystallization component (011){100 ) have
been revealed, which is typical for body-centered cubic
materials. The deformation component is indicated by
red triangles and the recrystallization component by blue
circles in PF (211) at the left of the figure. These compo-
nents are shown only for one PF to avoid excessive details
in the figure. The position of these texture components are
in accordance with the calculations given in [9]. It should
be emphasized that our measurements have made it pos-
sible to reveal the texture components corresponding to
the technological operations even in the case of weak pole
density values. The texture component reorientation during
heat treatment (annealing) can be explained by the second-
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MePEOPUEHTAIMN TEKCTYPHOH KOMIOHEHTBI. JTO CIIEIyeT
u3 cpaBHeHust [1D st 06pasnos 1 u 2. Takke Momuduim-
pOBaHUE TPHUBEIO K HEOONBIIOMY YCHICHUIO TEKCTYpPHOI
xoMmoHeHTHI Ha [1® (110) mst obpasma 3 1o cpaBHEHHIO €
o6paznom 4. OTxur He ocyadbuil TekeTypy. MakcuMyM mo-
JIFOCHOH TUTOTHOCTH JTst 0Opasia 1 (rmociie oTKura) cCocTas-
nser 1,35 mrd (eAMHUIIBI H30TPOITHOTO pacIpeaAeIeHNs) Ha
[ (110) u 1,25 mrd =Ha I1® (200), B TO BpeMs Kak yis
obpasua 3 (mocne gedopmaruu 6e3 omxura) 1,3 mrd Ha
[d (110) u 1,23 mrd na I1d (200). dnst obpasos 3 u 4
ObLTa BRISIBJICHAa KOMIIOHEHTA TeKCTYpHI nedopmanuu (001)
(100 ), a w1 06pasoB 1 1 2 — KOMIOHEHTa TEKCTYPHI Pe-
kpuctammmanua (011)( 100 ), kKoTOpble ABIAIOTCSA Xapak-
tepabiMu st OLIK mertamnoB. CrneBa Ha pucyHke Ha [1D
(211) nedopmanoHHast KOMIOHEHTa OTMEUEHa KPACHBIMH
TPEYroJbHUKAaMH, @ KOMIOHEHTA TEKCTYypPbl PEKPHCTaILIN-
3alUM — CHHUMH TOYKaMH. DTH KOMIOHEHTHI MOKA3aHbI
TONBKO Ha ofHOM [1®, yT0OBI H30EXkKATH TIEPErPY3KH PHCYH-
Ka. [TosokeHne 3THX TEKCTYPHBIX KOMIIOHEHT COOTBETCTBY-
eT pacderam, npoBeneHHBIM B [9]. CriexyeT moa4epKHyTh,
YTO Ha OCHOBAHUH HAIINX U3MEPEHHH JaXke JUIsl OYCHB Clla-
0011 TEKCTYpBI yAAJIOCh BBISIBUTH TEKCTYPHbIE KOMIIOHEHTHI,
COOTBETCTBYIOIIUE TEXHOJIOTUYECKUM OIEpAIUsIM NPU U3-
roToBJIEHUH Kojec. llepeopreHTanuss TEKCTYpHOU KOMIIO-
HEHTBI IIPU OT)KUTE MOXKET OBITh OOBSCHEHA NPOLECCAMHU

ary recrystallization processes and phase transition in steel.
The changes in the scattering of the texture components in
the modified samples are associated with the introduction
of the modifier as well as with several differences in the
heat treatment modes that were applied to the experimental
and conventional steels.

Three measured complete PFs for four samples from
the rail wheel rims are presented at the right of the figure.
The texture in the rims is very weak in all measured sam-
ples and is hardly affected by the heat treatment. It should
be pointed out that the texture in the samples from the rail
wheel rim is weaker than that in the samples from the tran-
sition zone. The addition of the modifier and some changes
in the modes of heat treatment (annealing, quenching, tem-
pering) rotates the texture component by approximately
45°, This rotation is shown by the arrows at the right of the
figure. The tendency to the alignment of a—Fe (110), (200)
and (211) planes near the tangential direction of the rim in
the sample from the modified steel after the heat treatment
can be observed.
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BTOPUYHON peKpUCTAILIH3aMUA U (Ha30BBIM TEPEXOIOM B
cranu. VI3MeHeHHs1 B pacCesiHUU TEKCTYPHON KOMITOHEHTBI
B MOAM(DUIIMPOBAHHBIX 00pa3laX CBS3aHbI C BBEJICHUEM
MOM(pUKATOpPa, & TAKKE C HEKOTOPHIMU OTIMYHSIMHU B pe-
KMMaxX TEPMHUUECKOH 00pabOTKH, KOTOPbIE IPUMEHSIIIHCH K
CEpUIHOM U ONBITHOM CTaJISAIM.

Tpu mosrocHble (GUTYpBI Ul 4eThIpeX 00pasloB U3
000712 KoJleca Mpe/ICTaBICHbI HA PUCYHKe cripaBa. Tekcry-
pa B 00ozie oueHb ciabast uIsi BCeX M3MEPEHHBIX 00pa3iioB
U MOYTU HE M3MEHSIETCS MOCIIC TEPMHUUCCKON 00pabOoTKH.
Cremyer OTMETHTBH, YTO TEKCTypa B oOpasiax u3 o0ona
ciabee, ueM B 00Opasiiax 13 MepexoaHOM 30HbI Kosieca. Bee-
JeHne Moan(pUKaTopa BMECTE C HEKOTOPBIMH W3MEHEHHMSI-
MH B peKHMaxX TEPMHUUECKOH 00pabOTKM (OTHKHT, 3aKaJKa,
OTITYyCK) MPHUBOAUT K MOBOPOTY TEKCTYpPHON KOMITOHEHTHI
NpUOTU3UTEIBHO Ha 45°. DTO BpallleHHE TIOKA3aHO CTPEI-
KaMHM Ha pUCyHKe crpasa. Taxoke HaOmonanach TeHICHIHS
K BeICTpanBaHuio ruiockocteit a—Fe (110), (200) u (211)
BIIOJIb HAIIPABJICHUS TI0 KacaTeJIbHOW K 0001y B 0Opasiax
U3 MOIU(UIMPOBAHHON CTaJIM MOCIE TEPMUUECKOil o0Opa-
0OTKH.
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A. H. Cmpensyos, O. H. Cmpenvuosa

HccaenoBanue CHJIbHOHEPABHOBECHBIX
KBAHTOBO-IMHAMMYECKHUX MPOIECCOB B 0030HHBIX
cucremMax ¢ nomoinb0 nmnakera MCTDHB

B pamkax corpynHu4ecTBa MEXAy TIPYIION IO Te-
OpUH MHOTOYACTHYHBIX 0030HHBIX cucteM [1] Ilentpa
KBaHTOBOH auHamMuku [elnens0eprckoro yHHBEpCHUTETa
(I'epmanwust) u Jlaboparopueit nHPOPMAMOHHBIX TEXHOJIO-
ruit OVIAU nponomkeHs! paboThl IO TEOPETUIECKOMY HC-
CIIEZIOBAaHHUIO TUHAMUYECKUX CBOMCTB KBAHTOBBIX CHUCTEM,
peann30BaHHBIX Ha OCHOBE CBEPXXOJOAHBIX aTOMOB H MO-
JIeKyJl, HaXOAAILIMXCS BO BHEIIHMX MarHUTOONTHYECKUX
MOTeHIManax (JIOBYIIKax).

B CcOBpeMEHHBIX DJKCIEPUMEHTAX CO CBEPXXOIO-
HBIMH aTOMaMi OCHOBHOM HaOJIOaeMON BEIMYMHOHN SIB-
JsieTcs TUIOTHOCTh YacTHIl, COOTBETCTBYIOIIas MHOrova-
CTUYHOW BOJIHOBOW (DYHKIIMH, MOJHOCTHIO OIHCHIBAIOIIEH
HCCIEIYEeMyI0 KBAaHTOBYIO CHCTEMY. JTO INPEUMYILECTBO
(U3UKKM CBEPXXOJIOAHBIX YaCTHI[ MO3BOJISIET MPOBECTH

IpsSIMOE CPaBHEHHE IKCIIEPUMEHTANIbHBIX JAHHBIX C TEO-
PETUYECKUMH TPEACKa3aHUIMHE, TOIYICHHBIMH ITyTEM pe-
MICHUS HECTAlMOHAPHOTO MHOTOYACTHYHOTO YpPaBHCHHS
Ipenunrepa, ONMMUCHIBAIONIETO CTATHYECKHE CBOWCTBA ATHX
CHCTEM, a TaK)Ke KBAHTOBYIO HEPaBHOBECHYIO JUHAMUKY.
Perrenne MHOrO4aCTUYHOTO HECTAIMOHAPHOTO YPABHEHUS
Ipenmarepa, 0COOCHHO B MHOTOMEPHOM CiTy4ae (IByMep-
HOM M TPEXMEPHOM), SIBIISICTCS PECYPCOEMKOM BBIYHMCIIN-
TENIBHOM 3a/1aueid, TpeOyromeld pa3pabOTKH YHHKaJIbHBIX
MapajuIeIbHBIX aJITOPUTMOB, CYIIIECTBEHHO COKPAIIAIOIITIX
BpEeMsI KOMITBIOTEPHOTO MOJICITUPOBAHHS.

Bbut mpooimKkeHs! paboTEI 110 JabHekel pa3padoT-
ke u ontumusanuu nakera MCTDHB (Multiconfigurational
Time-Dependent Hartree for Bosons) [1], peamu3ytoriero
omHouMeHHBIH Meton MCTDHB [2,3] umcieHHoro pe-

A. 1. Streltsov, O. 1. Streltsova

Investigation of Highly Non-Equilibrium
Quantum Dynamics in Bosonic
Systems with MCTDHB Package

In the framework of ongoing collaboration between
Many-Body Theory of Bosons group [1] at the Centre
for Quantum Dynamics, Heidelberg University, and the
Laboratory of Information Technologies, JINR, we contin-
ue theoretical investigations of the highly non-equilibrium
quantum dynamics implemented in trapped systems of ul-
tra-cold atoms and molecules.

In modern experiments with trapped ultra-cold atomic
clouds, the density of the many-particle quantum system
is the main routinely detected observable. This unique ad-
vantage of the physics of ultra-cold atoms and molecules
allows us to compare directly the experimentally detected
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evolution of the quantum many-particle system with theo-
retical (numerical) solutions of the respective many-particle
Schrodinger equation governing this dynamics. Numerical
solution of this equation, especially in higher dimensions
(2-3D) is known to be a difficult problem requiring consid-
erable computational efforts and resources. To make these
computations feasible, inventions and developments of nov-
el efficient methods and algorithms are unavoidable tasks.
We continue to develop and optimize the Multi-
configurational Time-Dependent Hartree for Bosons
(MCTDHB) package [1] designed to solve the many-body
Schrodinger equation for bosons. We plan to utilize new-
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LIEHUs] MHOTOYAaCTUYHOI'O HECTALMOHAPHOIO YpPaBHEHUS
pennnrepa. Pazpaborannsie aust nakera MCTDHB mpo-
rpaMMHBIE MOIYJIM TpeIHa3HaueHbI U npoBeeHus 1D,
2D, 3D pacueToB Ha THOPUIHBIX BEIYUCIUTEIFHBIX CHCTE-
Max, BKJITIoYaromux B ceds maorosaepuasie CPU u rpadu-
yeckue yckoputenu. IlapasenbHble MOAYIH peann3oBa-
HBI HA OCHOBE COBPEMEHHBIX TE€XHOJOTMH MapaielbHOr0
nporpammupoBanus MPI+CUDA (MPI+PGI CUDA).
[Tnanupyercst BkitoueHne pa3pabOTaHHBIX MOJYJIEH B HO-
BYIO Bepculio mnakera. Pa3paborka, onTumuszanus U npen-

BapuTEIbHBIE DPAcUeThl IPOBOJMINCH Ha TETEPOTCHHOM
BerurcauTensHoM kiaactepe HybriLIT (JIUT OUSN) u ru-
opunaoMm knactepe K100 (MIIM mm. M. B. Kenppima).
PazpabareiBaembrii maker MCTDHB mo3Bomsier uc-
CJIe0BaTh OO30HHBIE CUCTEMBI B PA3JINYHBIX PEKUMaX JU-
HaMHMYECKH M3MEHSIEMBIX BHEIIHMUX MOTeHImanoB V(r, 1) u
MOTEHIUAJIOB MEKYACTHYHOTO B3aWMOJICHCTBUSI OO30HOB.
CueHapuy TakMX PEXHMOB MOTYT OBITh pealn30BaHbI B
COBPEMEHHBIX dKcIepuMeHnTax. OJHUM U3 TaKuX UCCIeN0-
BaHWH SIBISIETCS] M3y4YEHHE HEPaBHOBECHOH AMHAMUKHU 0O-

Busyanusanus KOHIETIMY HHAYIMPOBAHHBIX 3aBHCHMBIX OT BpeMEHH 0aphepoB B IByMEPHOM ciTydae. DBOMIONHS (PparMEeHTHPOBAHHBIX 00-

30HHBIX CHCTEM, aKTHBHPOBAHHAsI PE3KUM CMEIIIEHHEM BHEIIHET0 rapMOHUYeCKOro roTenuana (nosymkn) Vix, y) - Vix — 1,5,y —0,5)
C OJJHOBPEMCHHBIM M3MEHEHHEM TTapaMeTpa MEKYaCTHYHOTO B3aMMOJICHCTBHUS: () CHIIBHOE YMCHBIICHUE MEKYACTHIHOTO OTTAIKHBAHHS

Ay =0,5— 0,1, pemenue Ha BpeMEHHOM clioe ¢ = 12; 6) ymepenHoe Bo3pactanue A, = 0,5 — 0,7 — pelueHne Ha BPEMEHHOM CJI0€
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Visualization of the concept of interaction-induced time-dependent barriers to interpret the two generic dynamical regimes of strongly
interacting trapped bosons; a 2D case. Evolutions of a two-fold fragmented initial state induced by a sudden displacement of the harmonic

trap V(x, y) — V(x — 1.5, y — 0.5) with a simultaneous quench of the interparticle repulsion: @) strong decrease A, = 0.5 — 0.1, snapshot
at t = 12; b) moderate increase 4, = 0.5 — 0.7, snapshot at # = 8 ¢) stronger increase 4, = 0.5 — 0.8, snapshot at t = 14

est parallel technologies available within the graphical
accelerators GPUs+CUDA as well as within modern co-
processors, e.g., Intel Xeon Phi, and adapt and integrate
them into the sophisticated numerical methods and algo-
rithms used in the existing MCTDHB package [2, 3]. Some
preliminary developments, implementations and computa-
tions have already been performed on the HybriLIT (LIT,
JINR) and on hybrid K100 clusters (the Keldysh Institute
for Applied Mathematics, RAS).

The MCTDHB package has been developed for inves-
tigations of quantum dynamics in trapped ultra-cold bo-
sonic systems, e.g., induced by quenching the interparticle
interaction and external trap potentials. These scenarios
are realistic and can be realized in modern experiments.
As an example, in the figure we depict results of computa-
tion done for trapped 2D bosonic system with strong finite-
range repulsive interparticle interactions. The non-equilib-
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rium dynamics has been activated by a sudden displace-
ment of the trap origin accompanied by a sudden quench of
the repulsion. The strength of the interparticle repulsion is
controlled by A4,. The one-particle density and trap poten-
tial are depicted in the lower parts of the figures. The upper
parts show the density I¢,, (r, )% of the left (right) frag-
ment and the time-dependent barriers V£ (r, 1) induced by
the complimentary right (left) fragment. Depending on the
quench of the repulsion, two different dynamical regimes
of the evolution can be observed — non-violent under-a-
barrier evolution, conserving the form and structure of the
fragments (b), and an explosive over-a-barrier dynamics,
leading to drastic changes of the density (a, ¢).

The results obtained within the ongoing collaboration
have been reported by A. 1. Streltsov on 8 July 2014 ata LIT
seminar and published as a Rapid Communication in “Phys.
Rev. Journal” [4].
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30HHOW CHCTEMBbI, WHJIyLIIUPOBAHHOW PE3KMM H3MEHEHHEM
BHEIIHEr0 MOTEHIHANA (MarHUTOONTHYECKOW JIOBYILKH),
HAIlpUMED, €r0 PE3KUM CMEIICHHEM, COPOBOXKAAIOIIIMCS
MI'HOBE€HHBIM U3MCHCHHEM CUJIbBI MCKYACTUYHOI'O B3aMO-
JefCTBHU, XapaKTepu3yeMoro napameTpom A,. Ha pucys-
Ke TPEACTABJICH PUMEpP MPOBEACHHOTO MOACIUPOBAHUS B
JBYMEPHOM CJIydyae JUIsl CHUCTEMbI C OCHOBHBIM COCTOSIHH-
€M B BUJI€ JBYX (pparMeHToB, C(HOPMUPOBAHHBIM CHIIbHBIM
MEKYaCTUUHBIM B3auMojelicTBueM. [lnotHoCTh yacTuil u
(opMa BHEIIHEro MOTEHIHANa NPEICTaBICHBI B HIDKHEH
YaCTH PUCYHKOB, B BEPXHEH 4acTH IOKa3aHbl IUIOTHOCTH
I, (r, )1 % nmeBoro (1paBoro) GparMeHToB 1 GOPMBI 3aBH-
CHMBIX OT BpeMeHH 3 dexTnBHbIX Oapbepos Vi (r, 1), nH-
TYLIHUPYEMBIX COOTBETCTBEHHO IPABBIM (JIEBBIM) (pparMeH-
TaMu. B 3aBHCHMOCTH OT pexxrMa U3MEHEHHs I1apameTpa
Ay MOXHO HaONIOJATh /IBA COBEPUICHHO PAa3HBIX JIMHAMU-
YECKHMX PEKHUMa IBOJIIOLUH — MEUICHHYIO JUHAMUKY, CO-
XpaHIonyo GopMmy GparMeHTOB (6), WK OBICTPHIN HAT-
OapbepHBIN TIEPEXO0]l, MPUBOIANINN K «B3PHIBOOOPA3HONY
HEPaBHOBECHOM JAMHAMUKE (a, 8).

Pe3ynbrarbl TPOBEICHHBIX COBMECTHBIX HCCIIE0Ba-
Hult 661umn nipeactaBieHsl A. M. CTpenbloBsIM Ha ceMUHA-
pe JINT 8 utons 2014 r. u omyOIMKOBaHBI B COBMECTHOMN
paborte [4].
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CECCUA YHYEHOIO COBETA OUNAN
SESSION OF THE JINR SCIENTIFIC COUNCIL

25-26 ceHTAOpsA cocToAnach 116-a ceccus YueHoro
coeta OUANU nop npeacemaTenbCTBOM AupeKTopa
UHctutyTa B. A. MatBeeBa n npodeccopa UHcTUTyTa
anepHon ¢usnkm mm. . HeBogHuuaHckoro u LleHTpa
oHkonoruu M. Banurypckoro (Kpakos, MNonbLua).

Y4eHbIln COBET NOYTUI NaMsATh BblaaroLlerocst puanka-
TeopeTuka, Hay4dHoro pykosoautens OWAW akagemwuka
PAH Brnagumunpa lNeopruesnya Kagpeiwesckoro. Kak gupek-
Top OMAM B 19922005 rT., OH BHEC BblgatoLmiics BkNaza
B ycCrnewHoe (YHKLUMOHNPOBaHME WU AanbHelllee pas3sBu-
Tme OOGbeaVHEHHOro MHCTUTYTa S4EPHbIX UCCNenoBaHWUN
Ha OCHOBE LUMPOKOrO MEXAYHAapOOHOro COTpyAHMYecTBa.
B. I. KagblweBckni OblT UCTUHHBIM CTOPOHHUKOM hyHaa-
MEHTarnbHON Hayku, BEpUI B €e OFPOMHYIO porb B conmxke-
HV1M HapoaoB. ImeHHo Bnarofaps ero yeunmsm Y4YeHsiin co-
BeT OUAN cTtan no-HacTosileMy MexayHapoAHbIM, COCTO-
SLLUMM He TONbKO U3 npeacTaBUTENEeNn rocyaapCTB-4YIEHOB
OUAN, HO 1 y4eHbIX U3 BEAYLLUMX HAayYHbIX LEHTPOB APYrnx
cTpaH, cotpygHudawwmx ¢ OUNAN. Ero mncknrountenbHas
npefaHHOCTb Hayke, BHUMaTenbHoe 1 obpoe OTHOLLIEeHne
K MoasiM HaBcerga CoXpaHATCs B NaMsATy KOnrer.

B. A. MaTtBeeB nponHdopmMupoBan y4acTHUKOB CeCCUN
0 X0Ae BbINOMHEeHNs1 pekomeHaauun 115-n ceccmm YueHoro
coBeTa u pelueHnn KomuTeTra MOMHOMOYHBLIX NpeacTaBu-
Tenen npaBUTENbLCTB rocygapcTe-dneHos OUAN (mapt
2014 r.).

The 116th session of the JINR Scientific Council
took place on 25-26 September. It was chaired by JINR
Director V. Matveev and Professor M. Waligorski of the
H. Niewodniczanski Institute of Nuclear Physics and
Oncology Centre (Krakéw, Poland).

The Scientific Council paid tribute to Professor Viadimir
Kadyshevsky, an outstanding theoretical physicist and
the Scientific Leader of JINR. As Director of JINR during
1992-2005, he made a great contribution to the success-
ful operation and development of the Joint Institute for
Nuclear Research based on broad international coopera-
tion. Vladimir Kadyshevsky was a true advocate of funda-
mental science, strongly believing in the role of science in
bringing nations together. It was thanks to his efforts that
this Scientific Council of JINR became truly international,
composed not only of representatives of the JINR Member
States but also of scientists from leading research centres
of other countries collaborating with JINR. His extraordinary
dedication to science, amiable and kind attitude to people
will be sorely missed.

V. Matveev informed the Scientific Council about
the progress in implementing the recommendations of its
115th session and of the decisions of the session of the
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YueHbIl coBeT 3acnywan poknagsl o6 uccnegosa-
HMAX B ob6nactn U3nKM HEWTPUHO M acTpodmanku, npea-
cTaBneHHbI aupektopom JIAMN B. A. BeaHskoBsbiM, 0 xone
paboT no co3gaHuio habpukn CBEPXTSDKENbIX SNEMEHTOB,
npencrtaeneHHbin aupektopoM JIAP C. H. OMUTpueBbIM,
0 nonb3oBaTenbcko nonutuke Jlabopatopun nHpopma-
LUMOHHBIX TEXHOMOIiA, NPeaCTaBMEHHLIN ee AMPEKTOPOM
B. B. KopeHbKOBbIM, @ Takke O COCTOAHUN Aen MO NPOeKTy
BM@N, npencrtaBneHHbIi BeQyLLMM Hay4YHbIM COTPYAHU-
koM NNOBS M. H. KanuwwmHbim.

C poknagamum o pekoMeHOauusix MNporpamMMHO-KOH-
cynbTaTMBHbIX komuteToB BeicTynunu: W. Lieppys (MKK no
dusmke vactuy), B. MpaiHep (MKK no spepHon dumsmke),
O. B. Benog (MKK no cdusrke KoHAEHCUPOBaHHbIX cpes).

YyeHbln  COBET  3acnywan HayyHbld  Joknag
«CTONKHOBEHUA TSXKEMbIX MOHOB BbICOKMX SHEPruii: Co-
CTOSIHME U MEepCrneKTUBbl UCCMeAOBaHUA ropsyer n nnot-
HOWM afjpOHHON MaTepuny», NpencTaBneHHbI Npodeccopom
0. Wykpadptom (LLEPH). Takke 6binn 3acnyLiaHsl nyyiive
Hay4YHble AoKnagbl MOMOAbIX YYEHbIX, PEKOMEHOOBAHHbIE
MKK.

B. A. MatBeeB npeacTtaBuil nNpeanoxeHne AUpek-
UMM o npucBoeHun 3BaHust «lMoveTHbin goktop OUAN».
CocTtosnocbk BpyyeHue npemun nm. B. . [xenenosa n an-
nnomoB naypeartam npemuii ONAN 3a 2013 r.
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Ha ceccumn coctosnucb BeiGopbl avpekTopos JI®B3 u
JIPB, 6binv 0ObsABMNEHbI BakaHCMM Ha JOIMKHOCTU B AMPEK-
umnsax nabopatopun ONAN.

OOwWuKe nOoNoXeHUA pe3onuun. YYeHbll COBET
onobpun xon BbIMONHEHMS1 pekoMeHaauumin 115-i ceccum
Y4yeHoro coBeTa 1 pelueHun ceccum KomuTeta norHOMOY-
HbIX MNpeacTaBuTENen NpPaBUTENbLCTB rOCYAapCTB-YNEHOB
OUAN (mapT 2014 r.), NpeacTaBneHHbIN B AoKnage anpek-
Topa NHctuTyTa B. A. MaTBeeBa.

C ynoBneTBOpPEHUEM OTMETMB 3HAYUTENbHbIA Mpo-
rpecc B peanusaumm CemuneTHero nnaHa passutus ONAN
Ha 2010-2016 rr., Y4eHbli COBET, BMecTe C TeM, obpaTtuncs
¢ npocbbon k anpekunn OUNAN yoensite NOCTOSAHHOE BHU-
MaHune paboyemy rpaduky cTtpouTenbcTBa habpukm cBepx-
TSKENbIX 3NIEMEHTOB, 1€ OTCTaBaHWE YXe JOCTUITO NoYTH
roga no CpaBHEHMWIO C MepBOHAYarbHbIM NIAHOM, a TaKkke
komnnekcy NICA, KoTopbIfi B HacTosiLLiee BpeMs roToB Ans
NpoBeAEHUs] NHXEHEPHO-CTPOUTENBbHbLIX PaboT u K 3akasy
LeHHoro obopyanoBaHua ansa akcrnepumenta MPD. Y4yeHbin
COBET MOAYEPKHYI, YTO NEPBOCTENEHHOE 3HAYEHUEe UMEeeT
BOMPOC O KOHconuaaumm UHaAHCOBBLIX U MOOCKUX pecyp-
COB M 4YTO NyTWU MPUBIEYEHUST LOMNOMHUTENbHBIX CPEACTB
B GrompxkeT OMAW, B TOM umncne AONrocpoydHbIX KpeauTos,
OOMKHBI ObITb TWaTensHO NpopaboTaHbl.

YueHnblin coBeT opobpun ycunusa anpekunn OVAN no
pPa3BUTUIO NPOYHBIX HAyYHbIX CBS3EW C KUTAWCKUMU, UHAUNA-

Committee of Plenipotentiaries of the Governments of the
JINR Member States (March 2014).

The Scientific Council heard reports: “Progress of re-
search in the field of neutrino physics and astrophysics” pre-
sented by DLNP Director V. Bednyakov, “Progress of con-
struction of a Factory of Superheavy Elements” presented
by FLNR Director S. Dmitriev, “User policy of the Laboratory
of Information Technologies” presented by LIT Director
V. Korenkov, and “Status of the BM@N project” presented
by VBLHEP Leading Researcher M. Kapishin.

The recommendations of the Programme Advisory
Committees were reported by |. Tserruya (PAC for Particle
Physics), W. Greiner (PAC for Nuclear Physics), and
O. Belov (PAC for Condensed Matter Physics).

The Scientific Council heard the scientific report “High-
energy heavy-ion collisions: Status and prospects of the study
of hot and dense hadronic matter” presented by Professor
J. Schukraft (CERN). It also heard the best reports by young
scientists which had been recommended by the PACs.

V. Matveev presented the Directorate’s proposals
for the award of the title “Honorary Doctor of JINR”. The
V. Dzhelepov Prize was awarded, and diplomas to the win-
ners of JINR prizes for the year 2013 were presented.
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Election of the Directors of VBLHEP and LRB took
place at the session, and vacancies of positions in the direc-
torates of JINR laboratories were announced.

Resolution. General Considerations. The Scientific
Council appreciated the progress in implementing the rec-
ommendations of its 115th session and the decisions of
the session of the Committee of Plenipotentiaries of the
Governments of the JINR Member States (March 2014) as
presented in the report by JINR Director V. Matveev.

The Scientific Council was pleased to note the good
progress in implementing the Seven-Year Plan for the
Development of JINR (2010-2016). At the same time it ap-
pealed to the JINR Directorate to pay continuous attention
to the working schedule of the SHE factory, where the ac-
cumulated delay is already about a year as compared to the
original planning. Even more attention should be paid to the
NICA complex, which is now ready for starting the civil en-
gineering and ordering valuable equipment for the MPD ex-
periment. The issue of consolidation of financial and human
resources is of primary importance here. Ways of attracting
resources additional to the JINR budget including long-term
loans should be carefully investigated.

The Scientific Council supported the efforts of the
JINR Directorate to develop a strong scientific network with
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CKMU 1 NaTUHOAMEPUKAHCKUMW OpraHv3auusiMmm n uccne-
[0BaTeNbCKNMMN LieHTpamu, NpuUBETCTBOBAB MX HamepeHue
NPUCOEANHUTLCSA K Hay4YHoW nporpamme WHCTUTYyTa n BHO-
CUTb BKNag B nHdgpactpyktypy OUNAN.

Y4yeHbIli coBeT ObIn pag nonyyvTb m3sBectne o6 ofo-
6peHun Cosetom LIEPH B3aumHoro cratyca Habniopatens
OuAN B LIEPH n LEPH B ONAN, yto Byaet cnocobeTBo-
BaTb AarnbHelLeMy pasB1UTUIO N aKTUBU3aLMN COTPYAHNYE-
ctBa mexay LIEPH n ONAN.

PexomeHpauuum no goknagam. 3acnylwias foknag av-
pektopa NAM B.A. begHsikoBa «O xoge uccrnegoBaHuin B
obnacTu U3nK1 HENTPUHO N acTPOPU3NKNY», YYEHbIV COBET
BbICOKO OLIEHWI COBELLAaHMS, OPraHN30BaHHbIE OUPEKLNAMMN
OUAN n NTAN: coBmecTHyto ceccuto MKK no dmauke yactuy,
1 MNMKK no sgepHon dmamke onst pacCMOTPEHNS NporpamMmbl
OUVAN no HeNTpUHHOM M3nKe 1 3acefaHue HayyYHO-KOH-
CynbTaTMBHOIO KOMWUTETA MO 3KCnepumeHTy «bavikan», no
KOTOPOMY MPUHATBI BaXHble PEKOMEHZALMM U B KOTOPOM
NOSIBUNNCb HOBblE MEXAYHAapOAHble MNapTHEpPbl. Y4YeHbli
COBET OTMETWI, YTO 3TN MEPOMPUATUS HanNpPaBneHbl Ha Bbl-
nofiHeHne pekomeHgaumn 115-n ceccum YyeHoro coseta
OTHOCUTENbHO MEXAYHapoOHOW 3KCNepTu3bl U KOHcoNuaa-
UMM HEWTPVMHHOW NpOrpamMmbl, a Takke onpeaeneHns nep-
cnekTnB HoBol 6asoBow yctaHoBkn OUAN — HenTpuHHOrO
Teneckona GVD Ha o3epe bavkan.
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Y4YeHbI COBET C YyOOBMNETBOPEHWEM OTMETUI FOTOB-
HOCTb coBmecTHoM komaHabl OUAUN — AN PAH akcne-
pumeHTa «bavikan» 3aBeplinTb pasBepTbiBaHWE NEPBOro
knactepa GVD («agybHeHckoro knactepa») B 2015 1. n BBe-
CTW ero B OeVCTBME; NPUBETCTBOBAN yCcrnexu, AOCTUTHYTble
B akcnepumeHTe DANSS Ha KanunuHckon AJQC, oxuaas
nepBbIX UHTEPECHbIX Hay4HbIx pesynsratoB B 2015 r; pe-
komeHgoBan aupekuun OUNAN noppepxatb peanusauuio
HEWTPUHHON nporpamMmbl IHCTUTYTa B COOTBETCTBUM C MO-
TpebHoCTAMU B pecypcax, oueHeHHbIMK JIAT Ha nocneay-
towme 3-5 ner.

3acnywas goknag gupektopa JIAP C. H. OmuTtpresa
«O xope paboT no cozgaHuto habpuku CBEPXTSKENbIX dre-
MEHTOBY, Y4eHblIi coBeT ogobpun ycunua OUAN no cosaa-
HuUto pabpukn CTO, OTMETMB BbIXOA Ha NEPBbIN NiaH cBoe-
BPEMEHHOIo 3aBepLueHus paboT, CBA3aHHbIX C CO34aHMEM
cuctem yuknotpora [LI-280, a Takke yckopeHue B nocnea-
Hee BpeMs TEMMOB CTPOMTENbCTBA 3IKCMEPUMEHTANbHOIO
kopnyca ¢abpuku, n pekomeHgosan aupekuusm OUAN n
JIAP npopomxutb paboTy, HanpaBneHHy Ha NUKBUAALMIO
OTCTaBaHWsA Xo[a CTpoUTeNbCTBa OT rpadvka, NPUHATOrO B
pamkax CemuneTtHero nnaHa passutuns ONAN.

YYeHbI COBET NPUHAN K CBEAEHWIO OOKNa AMPEKTO-
pa JINT B. B. KopeHbkoBa «[llonb3oBaTtensckad nonutuka
JlTabopatopun MHOPMAaLMOHHBIX TEXHOMOMMIA» U ofobpun
yevnus JINT, HanpaBneHHble Ha CO3aHvne NepBOKITacCHON

Chinese, Indian and Latin American authorities and research
centres, welcoming their intention to join the JINR scientific
programme and to contribute to the JINR infrastructure.

The Scientific Council was pleased to get the news
from the CERN Council about approval of mutual observer-
ship of JINR at CERN and of CERN at JINR, which will fur-
ther promote and intensify the cooperation between CERN
and JINR.

Recommendations on Reported Activities. The
Scientific Council took note of the report “Progress of re-
search in the field of neutrino physics and astrophysics” pre-
sented by DLNP Director V.Bednyakov. It appreciated the
events which had been organized by the JINR and DLNP
Directorates: the joint session of the PACs for Particle
Physics and Nuclear Physics for the assessment of the
JINR Neutrino Physics Programme and the meeting of the
Scientific Advisory Committee for the Baikal Experiment with
its important recommendations and new international partici-
pants of the experiment. These meetings were conducted in
order to implement the recommendations of the 115th ses-
sion of the Scientific Council concerning international exper-
tise and consolidation of the JINR Neutrino Programme and
the determination of prospects for JINR’s new basic facil-
ity — the GVD neutrino telescope in Lake Baikal.
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The Scientific Council was pleased to note the readiness
of the joint JINR-INR RAS team of the Baikal experiment
to complete deployment of the first cluster of GVD (“Dubna
cluster”) in 2015 and to put it into operation. It welcomed
DLNP’s recent achievements with the DANSS experiment
at the Kalinin Nuclear Power Plant, expecting the first inter-
esting results in 2015. The Scientific Council recommended
that the JINR Directorate support the future implementation
of the JINR Neutrino Programme with the resource require-
ments estimated by DLNP for the next 3-5 years.

The Scientific Council took note of the report “Progress
of construction of a Factory of Superheavy Elements (SHE)”
presented by FLNR Director S. Dmitriev. It commended the
efforts being undertaken by JINR to build the SHE factory,
noting, in particular, that completion of work related to con-
struction of elements of the DC-280 cyclotron was currently
coming to the forefront and that construction of the experi-
mental hall of the SHE factory had recently been accelerated.
The Scientific Council recommended that the JINR and FLNR
Directorates continue to work towards the elimination of the
construction delay in order to meet the schedule adopted un-
der the Seven-Year Plan for the Development of JINR.

The Scientific Council took note of the report “User poli-
cy of the Laboratory of Information Technologies” presented
by LIT Director V. Korenkov and supported the efforts of LIT
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VH(OPMaLMOHHO-BbIYMCAUTENBHOW 6asbl ANs peLueHns Te-
Kywmx n oyaywmx sagady OUAN.

3acnywaB [oknag BeayLlero HayyYHoro COTpYAHWUKa
JI®B3 M. H. KanuwuHa «Ctatyc npoekta BM@N», YyeHbin
COBET noaaepan npeacTaBneHHbI MnaH peanu3auuu
npoekTa, NpuBeTCTBOBaN (DOPMUPOBAHUE YMpPaBISOLLETO
cocTaBa MpoeKTa U CO3[aHWe 3KCMepTHOro KomuTeTa no
netektopy BM@N, nepBoe pabouee coselyaHne KOTOpoOro
¢ komaHgon BM@N coctosanoce B OUAU 24 uioHs 2014 r.
Y4YeHbIl COBET OXMUAAET OT IKCMEPTHOro KOMUTETA AOKNa,
Ha cneayoLLen ceccum.

PekomeHpgauuu B cBs3n ¢ pa6oton MKK. YyeHbin
COBET nogaepxan pekoMmeHgauun, BelpaboTaHHble Ha cec-
CUSAX MPOrpaMMHO-KOHCYMbTaTMBHbLIX KOMWUTETOB B UIOHE
2014 r. n npegcTtaBneHHble npeacenatenem MNKK no guaunke
yactuy W. Lleppysa (B pexume TenekoHdepeHuun), npea-
ceparenem KK no sgepHon usmke B. pariHepom un yye-
HbiM cekpeTapeM NKK no dmsmke KoHOeHCMPOBaHHLIX Cpes
O. B. benosbim.

IMo ¢husuke 4acmuy. Y4YeHbI COBET BbICOKO OLIEHUN
ycnexu, OOCTUIHYTble coTpyaHukamm JI®B3O B peanusaumm
npoekta «HyknotpoH—NICA», B 4aCTHOCTK: Ha4arno npoms-
BOACTBA CBEPXMPOBOAALLMX MarHnToB Anst npoektoB NICA
n FAIR, nporpecc B CO30aHUN UCTOYHMKA TSXKEmNbIX NWOHOB
KPUOH-6T u nctodyHvka nonsipmaoBaHHbIX YacTul; Hada-
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10 NOArOTOBKM K MOHTaXy HOBOMO TSXKENOMOHHOIO NHaka,
KOTOPbIV MNaHUpyeTCcst yCTaHOBUTDL K uioHio 2015 1., 1 noa-
FOTOBKY MEpPBOro KOHTPaKTa C reHnoapsAyYvMkoM Ha paspa-
B0OTKy CTpOUTENBHON AOKYMEHTauun o6bLeKToB konnangepa
NICA.

Y4yeHbIli COBET OTMETMN YCMeELLHOe 3aBepLUeHne cra-
OMn Hay4HO-UCCneaoBaTenbCkMX U OMbITHO-KOHCTPYKTOP-
Cknx pa3paboTok ANA NMOArOTOBKM TEXHUYECKUX MPOEKTOB
no ocHoBHbIM noacuctemam MPD u ycnexv B peanusauum
npoekta BM@N.

Y4eHbIl COBET NPUBETCTBOBAN NPEAIOKeHNe No HOBO-
MYy MPOEKTY «DKCMEePUMEHThI MO CMMHOBOW h13NKe Ha Mo-
NAPU30BaHHbIX NMy4YKax NPOTOHOB M AEWTPOHOB Konnangepa
NICA ¢ nomowbto yctaHoBkM SPD» 1 Hauyano ¢opmupo-
BaHWS MeXOyHapO4HOro COTPYAHWYECTBa BOKPYr MpoeKTa
SPD, paccmatpuBast 3TOT 9KCMEPUMEHT Kak BaXKHYIO YacTb
nccneposaTtenbckorn nporpammbl NICA v npeanaras ero aB-
TOopam NPUCTYNUTb K NOATOTOBKE MOMHOro NpoekTa.

Y4yeHbI COBET nogaepxarn pekomeHgauuu o npopon-
XeHUM Tekywmux pabot no dmsmke YacTuu, Kak 3To npeg-
noxeHo B matepuanax lNMKK.

Y4eHbIli coBeT ogobpwn ycnexu B COTPyOHUYECTBE
LIEPH-OUVAW no nporpamme noaroToBku yuntenemn usm-
Kn 1 nogaepxxan npeasniokeHne o ee pacLUMpeHnn.

Mo sidepHoll ¢pusuke. YUeHbIi COBET Aarn BbICOKYHO
OLEHKY UToram fesitenbHocTu konnektuea JIAP B pamkax

aimed at creating a first-class IT facility to meet the present
and future challenges of JINR.

The Scientific Council took note of the report “Status
of the BM@N project” presented by VBLHEP Leading
Researcher M. Kapishin and supported the plan for imple-
menting the project. The Scientific Council welcomed the
establishment of a management team for the project and
of a Detector Advisory Committee (DAC), whose first work-
ing meeting with the BM@N team took place at JINR on
24 June 2014, and requested a report from this DAC at the
next session.

Recommendations in Connection with the PACs.
The Scientific Council concurred with the recommendations
made by the PACs at their June 2014 meetings as report-
ed at this session by I. Tserruya, Chairperson of the PAC
for Particle Physics (through teleconference), W. Greiner,
Chairperson of the PAC for Nuclear Physics, and by
O. Belov, Scientific Secretary of the PAC for Condensed
Matter Physics.

Particle Physics Issues. The Scientific Council recog-
nized the progress achieved by the VBLHEP towards imple-
mentation of the Nuclotron—NICA project, in particular: the
beginning of production of superconducting magnets for the
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NICA and FAIR projects, the progress with the KRION-6T
heavy-ion source and the source of polarized particles, the
preparations for the assembly of the new heavy-ion Linac
expected to be fully delivered by June 2015, and the ongo-
ing efforts towards finalizing the construction documents for
the NICA collider building in order to sign the contract with
the general contractor.

The Scientific Council appreciated the successful com-
pletion of the R&D for the preparation of the technical proj-
ects for the MPD main subsystems. It also noted the prog-
ress towards preparation of the BM@N project.

The Scientific Council welcomed the presentation of
the Letter of Intent “Spin physics experiments at NICA-SPD
with polarized proton and deuteron beams” and the first
steps toward the formation of an international collaboration
around the SPD experiment, which is regarded as an essen-
tial part of the NICA research programme. The NICA-SPD
team was encouraged to prepare a full proposal.

The Scientific Council supported the PAC’s recommen-
dations on the continuation of ongoing projects and new ac-
tivities as outlined in the PAC report.

The Scientific Council highly appreciated the success
of the CERN—-JINR Teacher Programme Collaboration and
supported the proposal to extend this educational pro-
gramme.
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nccrnepoBaTenbckor Tembl «CUMHTE3 M CBOWCTBA siAep Ha
rpaHuue ctabunbHOCTU», cpeaun KOTopbIX, B YaCTHOCTU, OT-
MEeTUM: CMHTE3 anemeHTa 117 n akcnepumMeHTanbHble pabo-
Thbl, NOATBEPAMBLUNE OTKPbITUE aremeHToB 113 n 115; unc-
CrnefoBaHUsA XMMUYECKMX CBOMCTB anemeHTa 113; nsyyeHve
MeXaHW3MOB AeNeHus 1 KBa3uaeneHus, a Takke nonyvyeHue
HEVTPOHOM3OLITOYHbIX S4ep B PeakumMsiX MHOTOHYKIMOHHbIX
nepeaad; uccrnenoBaHusi CTPYKTypbl nerkux saep 'He v 6Be
3a rpaHuuen agepHon ctabunbHOCTU; TeOpeTUYecKkne uc-
CnefoBaHUSA CTPYKTYPbl SIAEP U MEXaHU3MOB Si4EPHbIX pe-
aKkuuii. YYeHbIln COBET nogaepan pekoMeHaaumnio o npoa-
neHun aTon Tembl Ha ABa roga (2015-2016 rr.) ¢ nepBbim
NpYOPUTETOM B LIENAX €€ CUHXPOHU3aumm ¢ CeMmnneTHnm
nnaHom OUNAN.

O6wue eonpockl. Y4yeHblli coBeT 0gobpun uTorm co-
BmecTHon ceccum MNKK no cdomsmke vactmy u MNMKK no aaep-
Houn chumawmke, coctosiBerica 26 uoHa 2014 r., Ha KoTopon
Obina paccmoTpeHa nporpamma OVAW no HenTpuHHOM dhun-
31Ke. Y4YeHblll COBET Moaaepan pekoMeHaauum B agpec
avpekuun JNIAM akTmBu3MpoBaTh ycunmsa no KOHUEeHTpauum
BCEX BO3MOXHbIX pecypcoB (KagpoBblX, (OUHAHCOBbIX, WH-
TENneKTyarnbHbIX) B 9KCNEPUMEHTax HENTPUHHOW Mporpam-
mbl OUAN, a Takke NO ycTaHOBMNEHUIO NMPUOPUTETOB ANA
BCEX HEUTPUHHBLIX MPOEKTOB, B kOTopbiXx ONAN npuHnmaet
yyactve, B COOTBETCTBUM CO CIELYHLLMMU KPUTEPUSMMU:
1) Hay4yHasa 3HAYMMOCTb M MOTEHUMAN Hay4YHbIX OTKPbITUN;
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2) 3apencTBOBaHHbIe pecypchbl (nepcoHan n dnHaHcupoBsa-
Hue); 3) npusHaHue 3HadnmocTn yyactus OUAW B npoekte;
4) KOHKYPEHTOCMOCOOHOCTb N CBOEBPEMEHHOCTb MO OTHO-
LLUEHWUIO K APYTMM MEXAYyHapOAHbIM NpoeKkTam.

Y4eHbIli cOBET noaaepxan npoaormkeHne paboTbl no
npoekTy «bankany, B 4aCTHOCTU, MO €ro OLEeHKe, BKIoYas
BOMPOCHI HAY4YHbIX Lienei 3KCnepumeHTa, ero BblMOoSIHUMO-
CTW, CTOMMOCTM, CTPOUTENBLCTBA, OCHOBHbIX 3TarnoB, a Tak-
e COBMECTHOW paboTbl 1 KOHKYPEHLIMU C CYLLECTBYIOLLMMUN
1 NAaHMPYyeMbIMU MEXAYHAaPOAHbIMU NMPOEKTaMM.

Mo ¢pusuke KOHOEHCUPOBaHHbLIX CPeO. YUYeHblil co-
BET 0fo6pun ycunusi, nNpeanpuHNUMaemble COTPYAHUKa-
Mu JIH®, no ganbHenwemy passutuio yctaHoku UBP-2
MU MOAEpHM3aLMN CNeKTPOMETPOB, B YaCTHOCTU, OTMETWN
pe3ynsTaTthl U3MEPEHUIA XapaKTEPUCTUK BbIBEAEHHbIX Myy-
koB peaktopa NBP-2 nocne mogepHu3aummn, NnpoaBuxeHne
HOBbIX UCCrNefoBaTeNbCKNX METOAOB ANs MMMYIbCHBIX UC-
TOYHMKOB HENTPOHOB, LUMPOKMNIA CMEKTP HOBbLIX Hay4HbIX Ha-
npaBneHun, BaXKHbIX AMS pasBUTUSI SKCNEPUMEHTaNbHbIX
BO3MOXXHOCTEW KOMMIeKca CnekTpOMETPOB.

Y4eHbll COBET nopaepxan paboTbl, NPennoXeHHble
ansa peanusaumm B 2015-2017 . B paMkax HOBbIX TeM
«Pa3BuTre akcnepumMeHTanbHoM 6a3bl Anst NPOBEAEHUSA UC-
cnepoBaHun Ha nyyvkax UAY UBP-2», «ccneqoBaHus KoH-
[EHCMPOBAHHOIO COCTOSAHWSA BELLEeCTBa C UCMONb30BaHNEM
COBpPEMEHHbIX METOA0B HEMTPOHOrpadunmy», a Takke HOBbIX

Nuclear Physics Issues. The Scientific Council highly
appreciated the results of investigations conducted by the
FLNR staff under the theme “Synthesis and properties of
nuclei at stability limits”, which concern, in particular, the
synthesis of element 117 and experimental work confirm-
ing the discoveries of elements 113 and 115; investigation
of chemical properties of element 113; study of fission and
quasi-fission mechanisms, as well as production of neutron-
rich nuclei in multi-nucleon transfer reactions; research of
the structure of light nuclei °He, Be beyond the limits of
nuclear stability; theoretical studies of nuclear structure
and nuclear reaction mechanisms. The Scientific Council
supported the PAC’s recommendation on the extension of
this theme for two more years (2015-2016), with first pri-
ority, in order to harmonize it with the JINR Seven-Year
Development Plan.

Common Issues. The Scientific Council endorsed the
results of the joint session of the PAC for Particle Physics
and the PAC for Nuclear Physics for the assessment of
the JINR Neutrino Physics Programme, which was held on
26 June 2014. The Scientific Council supported the PACs’
recommendations to the DLNP Directorate to accelerate its
efforts towards concentration of resources in selected di-
rections and to prioritize all the neutrino projects in which
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JINR is involved according to the following criteria: (i) sci-
entific merit and discovery potential, (ii) resources involved
(manpower and finances), (iii) visibility of JINR participation,
(iv) competitiveness and timeliness with other international
projects.

As far as the Baikal experiment is concerned, the
Scientific Council supported the continuation of the project
evaluation regarding science, feasibility, cost, construction
issues, milestones as well as synergies and competition
with existing and planned international projects.

Condensed Matter Physics Issues. The Scientific
Council appreciated the efforts being undertaken by the
FLNP staff to further develop the IBR-2 facility and to up-
grade the spectrometers. In particular, it noted the results
of beam characteristic measurements following the mod-
ernization of the IBR-2 reactor, the advancing of new tech-
niques for the pulsed neutron sources, and a wide range of
new research topics useful for developing the experimental
capabilities of the spectrometer complex.

The Scientific Council supported the activities planned
within the new themes “Development of Experimental
Facilities for Condensed Matter Investigations with Beams
of the IBR-2", “Investigations of Condensed Matter by
Modern Neutron Scattering Methods” and within the new
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npoekToB «Pa3paboTka [ TM-cucrembl okpykeHnst obpasua
ans gngpaktometpa AH-12 Ha AY UBP-2» n «M3oTonHo-
naeHTudnumpyowas pednekToMeTpuss HEWTPOHOB  Ha
NAY MBP-2».

YyeHbin coBeT nopaepxan pekomengauum TKK o
npogneHun Tem «VccnegoBaHusi Guonorvyeckoro aen-
CTBMS TSXKENbIX 3apsKEHHbIX YacTUL, Pa3nnYHbIX SHEPTUAY,
«MynsTmMogansHas nnatopma pamMaHOBCKON U HENUHEN-
HOW OMTUYECKON MUKPOCKOMUM U MUKPOCTEKTPOCKONUN Ans
nccrnenoBaHus KOHAEHCMPOBAHHBLIX cpea» Ha 2015-2017 rr.
M 06 OTKPbITUM COOTBETCTBYIOLLMX MPOEKTOB. Y4eHbIN
coBeT opobpun npogorkeHne paboT B pamkax TeMbl
«PagnauunoHHble addekTbl M ur3nyeckme OCHOBbI Ha-
HOTEXHOMOMNI, paguoaHanMTUYeckne U pagvon3oTOrnHbIe
uccnegoBaHusa Ha yckoputenax JIAP» Ha 2015-2016 rr. n
OTKPbITME HOBOW TEMbI U NpoekTa «HoBble NONynpoBOOHM-
KOBble OETEKTOpbI Anst hyHAaMeHTarnbHbIX U NPUKNaaHbIX
nccnegosaHuiiy Ha 2015-2017 rr.

Hoknadbl MONoObIx y4eHbIX. YUYeHbI COBET C UHTE-
pecoM 3acnywan AoKnagbl MOMOAbIX YYEHbIX, PEKOMEH-
[OBaHHbIE MPOrPaMMHO-KOHCYNETaTUBHBIMU  KOMUTETaMM
ONns NpeacTaBneHns Ha AaHHOW Ceccumn: «IKCMepUMEHT
NA48/2 B LUEPH», «CunHTe3 agBaxabl Marm4eckoro sgpa
100Sn B peakuWK CAUSIHUSA C UCMyCKaHMeM YacTuL U KrnacTe-
poB», «MeTeopuTbl Kak KatanmmsaTtopbl npebuoTuyeckoro
cvHTe3a buomonekyn n3 dopmamuga nog AevVcTBUEM pa-
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Ovaumny», nobnarogapun poknagumkoB A. M. KopoTkosy,
L. A. KanaHgaposa, M. . KanpanoBa COOTBETCTBEHHO 3a
NpeBOCXOAHbIE BbICTYMNSEeHMs 1 OyaeT NpuMBETCTBOBATL MO-
[obHble goknagel B 6yayLuem.

O coctaBax lNMKK. Mo npegnoxennto anpekumm OUNAN
Y4yeHbln coBeT HasHauun M. [QybHuukoBy (YHuBepcutet
um. . KomeHckoro, bpatncnasa, Cnosakus) n T. MNeppuHra
(RAL, Ownpkot, Benukobputanus) B coctaB KK no cusm-
Ke KOHOEHCUPOBaHHbIX cpef CPOKOM Ha TpW rofa. Y4eHbli
coBeT Bblpasun 6GnarogapHoctb B.Jlncm (YHusepcuter
Kowwuue, CnoBakus) 3a ycneluHyto paboTy, npogenaHHyto B
KayecTBe YneHa gaHHoro NMKK.

Harpaabl. YueHblin coBeT nosapasun npodeccopos
P. Mariepa n C. OHxbaTa ¢ npucBoeHnem 3BaHus «lloyet-
Hbli goktop OUAM». YyeHblt coBeT ogobpun npeanoxe-
Hue aupekumn ONAN o npucBoeHunn 3BaHus «lMoveTHbIN
poktop OUMAW» npodpeccopam . CtpataHy (PymbiHus),
YaH TxaHb BaHny (BbetHam, ®paHumsa) u b. HO. lWapkosy
(Poccus) 3a BbigaoLmiics BKag B pa3BuTe Hayku 1 nog-
rOTOBKY MOMOAbIX YYEHbIX.

Ha ceccum  cocTosnocb  BpyyeHWe  NpemMuu
um. B. Tl xenenosa konnektmsy asTopoB: B. M. Bbic-
Tpuukomy, B.T. Kagbiwesckomy, M. T. CanoxHukoBy 3a
unkn pabot «lprvMeHeHne aaepHO-PU3NYECKUX METOLOB
ONns naeHTUMKaLMmM XUMUYECKUX BELLECTBY.

projects “Development of PTH sample environment system
for the DN-12 diffractometer at the IBR-2 facility”, “Isotope-
identifying neutron reflectometry at the IBR-2 facility” pro-
posed for implementation in 2015-2017.

The Scientific Council supported the PAC’s recommen-
dations on the extension of the themes “Research on the
Biological Effect of Heavy Charged Particles with Different
Energies” and “Multimodal Platform for Raman and Nonlinear
Optical Microscopy and Microspectroscopy for Condensed
Matter Studies” for 2015-2017 and the opening of the cor-
responding projects. The Scientific Council welcomed con-
tinuation of studies within the theme “Radiation Effects and
Physical Basis of Nanotechnology, Radioanalytical and
Radioisotope Investigations at the FLNR Accelerators” for
2015-2016 and the opening of the new theme and proj-
ect “Novel Semiconductor Detectors for Fundamental and
Applied Research” for 2015-2017.

Reports by Young Scientists. The Scientific Council
noted with interest the following reports by young scientists,
which were selected by the PACs for presentation at this
session: “The NA48/2 experiment at CERN”, “Production
of doubly magic nucleus 9Sn in fusion reactions via par-
ticle and cluster emission channels”, and “Meteorites as
catalysts of the prebiotic synthesis of biomolecules from for-
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mamide under radiation exposure”. The Scientific Council
thanked the speakers: A. Korotkova, Sh. Kalandarov, and
M. Kapralov, respectively, for their excellent presentations,
welcoming similar reports in the future.

Memberships of the PACs. As proposed by the JINR
Directorate, the Scientific Council appointed M. Dubni¢kova
(Comenius University, Bratislava, Slovakia) and T. Perring
(RAL, Didcot, United Kingdom) as new members of the PAC
for Condensed Matter Physics for a term of three years.
The Scientific Council thanked the outgoing member V. Lisy
(University of KoSice, Slovakia) for his successful work as
member of this PAC.

Awards. The Scientific Council congratulated
Professors S. Enkhbat and R. Maier on the award of the
title “Honorary Doctor of JINR”. The Scientific Council en-
dorsed the proposal of the JINR Directorate to award the
title “Honorary Doctor of JINR” to Professors B. Sharkov
(Russia), Gh. Stratan (Romania), and Tran Thanh Van
(Vietnam/France), in recognition of their outstanding contri-
butions to the advancement of science and the education of
young scientists.
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Y4yeHbIln coBeT nosgpasun naypeatoB npemuii ONAN
3a 2013 . — nobegutenen exerogHoOro KOHKypca Hay4HbIX
pabot B obrnactn TeopeTudeckon (U3UKK, IKCNEpUMEH-
TanbHoOM OU3NKKU, Hay4YHO-METOLMYECKUX UCCINEnOBaHUN 1
Hay4YHO-TEXHUYECKMX NPUKINALAHbIX UCCIEeA0BaHUNA.

YyeHbiin coBeT nosapasun OUAWM c¢ HarpaxgeHvuem
NamMATHOW Medanblo 3a [ONroneTHee COTPYAHWYECTBO C
YHusepcutetom um. A. KomeHckoro B bpatucnase, yypex-
OeHHON B cBA3M ¢ 95-neTvemM 3TOro yHMBEpCcUTETa, KOTO-
pYyto BpyYun NOMTHOMOYHbIV NpeAcTaBuUTeENb NPaBUTENbLCTBA
CnoBakun B ONAN C. ybHuuka.

YdyeHbIn coBeT nosgpasun npodeccopa W. A. lonyT-
BMHa C npucyxaeHnem npemun um. [1. A. YepeHkoBa
Poccuiickon akagemuy Hayk 3a BblOAWOLWMIACA BKMag B
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ycnelHoe nposefeHve akcnepumerta CMS B LIEPH B ka-
YyecTBe pykoBoauTens konnadopauun RDMS CMS.

Bbibopbl 1 06bsIBNeHNEe BakaHCUW Ha OOIMKHOCTU
B Aupekuuax nabopatopun OUAWN. YueHbin coseT uns-
opan: B. [1. Kekenuase anpektopom Jlabopatopumn cdunankm
BbICOKMX 3Heprui uMm. B. W. Bekcnepa un A. M. banguHa,
E. A. KpacaBnHa gupektopom Jlabopatopumn paguaumoH-
How Brornorum, Kaxaoro CPOKOM Ha NsSAThb NET, a Takke 00b-
SIBA BaKaHCUWN Ha JOIMKHOCTU 3aMecTuTenen AMPEeKTOpoB
JI®OBO n JIPB. YTBEepxaeHne B OOMKHOCTSIX COCTOMTCS Ha
117- ceccmm Y4eHoro coBerTa.

The award of the V. Dzhelepov Prize took place at the
session. The Jury had conferred it upon JINR scientists
V. Bystritsky, V. Kadyshevsky and M. Sapozhnikov for their
series of papers “Application of Nuclear Physics Methods
for the Identification of Complex Chemical Substances”.

The Scientific Council congratulated the laureates of
the JINR prizes for 2013 — winners of the annual scientific
research competition in the fields of theoretical physics, ex-
perimental physics, physics instruments and methods, and
applied physics.

The Scientific Council congratulated JINR on being
awarded a commemorative medal for its long-term coopera-
tion with the Comenius University in Bratislava, on the oc-
casion of the 95th anniversary of this University. The medal
was received from the Plenipotentiary of Slovakia to JINR,
S. Dubnicka.

31

The Scientific Council congratulated Professor
I. Golutvin on being awarded the P. Cherenkov Prize of the
Russian Academy of Sciences for his outstanding contri-
bution to the success of the CMS experiment at CERN as
leader of the RDMS CMS collaboration.

Election and Announcement of Vacancies in
the Directorates of JINR Laboratories. The Scientific
Council elected V. Kekelidze as Director of the Veksler
and Baldin Laboratory of High Energy Physics (VBLHEP)
and E. Krasavin as Director of the Laboratory of Radiation
Biology (LRB), each for a term of five years. It also an-
nounced the vacancies of the positions of Deputy Directors
of VBLHEP and LRB. The endorsement of the appointment
for these positions will take place at the 117th session of the
Scientific Council.
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JupexTop JlaGoparopun (pu3NKH BHICOKUX IHEPTUil
um. B. U. Bekciepa u A. M. banauna
B. 1. KEKEJIU/3E

Bnagumup  Jumutpuesuuy  Keke-
T3¢ — JOKTOp (PH3MKO-MaTeMaTHYeCKUX
HayK, podeccop.

Jlama u mecmo poowcoenus:

21 okrsi0ps 1947 1., Pura, JlarBus

Obpasosanue:

1965-1970 TOunucckuili rocynapcTBeH-
ueiii yausepcutet (TI'Y), dpusnyeckuii
baxyibTer

1970-1973 Acnupantypa TI'Y

1977 Kanaunar (u3nko-MaTeMaTHYECKUX
Hayk («MccnenoBanue GopmdaxkTopoB
MIOTYJIENTOHHBIX PAaCIaJIoB HEHTpab-
HBIX KAOHOBY)

1987 Jloktop  (u3HMKO-MaTeMaTHYECKUX
Hayk («MccnemoBanne OapuoOHOB, CO-
JICpIKAIINX CTPaHHbIC W OYapOBAHHBIC
KBapKu, B mpoueccax (parMeHTanuu
HEUTPOHOBY)

2000 TIpodeccop («IIpubopbl M MeETOABI SKCHEPUMEHTAILHOU
buzukny)

Tlpogheccuonanvras desmenvHocnb:

1973—-1990 Mnaamuit HayYHBIA COTPYIHUK, CTAPIIHA HAYIHBIN CO-
TPYAHUK, 3aBeyIoIuii taboparopueit MucTuTyTa HDU3UKU BBI-
cokux suepruit TI'Y

1990-1997 HauanpHuK cekTopa, 3aMecTuTenb nupekropa JICBD
Oousn

1997-2007 Qupexrop JIOYU OUAN

2005-2006 IIpurnamennstii npodeccop B UEPH

2007-2008 Tupexrop JIBD OMAN

2008-2009 Ucnonustomuii obs3aHHOCcTH Aupekropa JIOBD OUSAN

2009-2014 qupextop JIOBD OUAN

Hayuno-opaanusayuonnas 0esamenbHoCHb:

1971-1990 PyxoBogutens rpynnsl ¢usukoB TI'Y B corpyaHuue-
crBax bUC, BUC-2 u HAPM B OUSIN

19902006 PyxoBoautens skcnepuMmentoB  OKCUAPM  u
OKCYAPM-2 Ha yckoputene Y-70 B UDOBD (CepryxoB)

C 1991 PykoBomurens rpynnsl ¢pusukoB OSSN, ygacTByronmx B
skcriepuMeHTax NA-48, NA-48/1, NA-48/2, NA-62 Ha ycko-
putene SPS B LIEPH

C 1991 Ynen komMuTETa YHPABISIOLMX MEXIYHAPOJHOIO COTPYI-
HudectBa NA-48 n1 NA-62

1991-2007 YUnen auccepranuoHHoro cosera rnpu JIOY OUAN

1993-1995 Dxcnepr PODU

1997-2000 Ynen sxcneptHO komuccuu BAK

1997-2014 Ynen [1KK o ¢pusuke yactuiy

1998-2014 Ynen HTC OMSU

C 2000 PykoBomuTens Mex1yHApOIHOTO cOTpyaHnIecTBa NA-48/2,
IIPOBOJSIIETO UCCIEIOBAHUS 110 TOUHOMY H3MEPEHUIO Mapa-
METPOB pacraja 3apsHKeHHBIX KaOHOB Ha yckopurtene SPS B
LEPH

C 2000 YneH oprkOMUTETOB psijia MEXK/IyHAPOIHBIX KOH(PEPEHIIUH

V. D. KEKELIDZE

Director of the Veksler and Baldin Laboratory of
High Energy Physics

Vladimir Dimitrievich  Kekelidze,

Doctor of Science (Phys. and Math.),
Professor.

Date and Place of Birth:
21 October 1947, Riga, Latvia

Education:

1965-1970 Thilisi State University (TSU),
Faculty of Physics

1970-1973 Postgraduate course, TSU

1977 Candidate of Science (Phys. and
Math.) (“Study of Form Factors for
Neutral Kaon Semileptonic Decays”)

1987 Doctor of Science (Phys. and Math.)
(“Study of Strange and Charm Baryons
in Neutron Fragmentation Processes”)

2000 Professor (“Instruments and Methods
in Experimental Physics”)

Professional Activities:

1973-1990 Junior Researcher, Senior Researcher, Head
of Laboratory, Institute of High Energy Physics,
TSU

1990-1997 Head of sector, Deputy Director of LSHE,
JINR

1997-2007 Director, LPP, JINR

2005-2006 Visiting Professor, CERN

2007-2008 Director, LHE, JINR

2008-2009 Acting Director, LHEP, JINR

2009-2014 Director, LHEP, JINR

Science-Organizational Activities:

1971-1990 TSU group leader in the collaborations BIS,
BIS-2 and CHARM, JINR

1990-2006 Leader of the experiments EXCHARM
and EXCHARM-2 at the U70 accelerator (IHEP,
Serpukhov)

Since 1991 JINR group leader in the NA-48, NA-48/1,
NA-48/2, NA-62 at SPS, CERN

Since 1991 Member of the manager committee of inter-
national cooperation in NA-48 and NA-62

1991-2007 Member of the Scientific Qualification
Commission at LPP, JINR

1993-1995 Expert of RFBR

1997-2000 Member of the commission at the Supreme
Qualification State Committee

1997-2014 Member of PAC for Particle Physics

1998-2014 Member of STC, JINR

Since 2000 Spokesperson for the international collabo-
ration NA-48/2, carrying out the high-precision
study of charged kaon decays at the SPS accelerator,
CERN

Since 2000 Member of organizing committees of interna-
tional conferences

2002-2006 Chairman of the NA-48 Collaboration
Steering Committee
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2002-2006 Ilpencemarens KOMHTETA YMPABISIOMNAX COTPYIHIYE-
ctBa NA-48

2002-2012 Ynen penxoteruu xxypHana «I[lucema B DUASA»

C 2010 CopykoBOaUTENb MPOEKTA I10 CO3/JAHUI0 YCKOPUTEIHHO-IKC-
nepumMenTaibHoro komriekca NICA/MPD

2011-2014 Ynen rpynnst C11 xomuccun IUPAP

Ileoazozuueckas oesmenbHOCmb.
PyKOBOJICTBO MUIJIOMHBIMH Pab0OTaMM, KaHAWAATCKAUMH JIUC-
cepTaIusIMH, HayIHBIH KOHCYJIBTaHT JOKTOPCKON TUCCEPTAIIHH

Hayunvie unmepecul:

DKCriepruMeHTaNbHAsT (pU3UKa 3IEMEHTAPHBIX YAaCTHUIL: PEIKHE
pacrajibl KaOHOB; MPOLIECCHI POXKICHUS U PAcHajioB aApOHOB, CO-
JIepIKaIMX CTPAHHBIC U TSDKEIbIE KBAPKH; MOUCK MHOTOKBAPKOBBIX
coctosiHuit; npodnema CP-napymenus; nmpoBepka CM; u3ydeHue
(ha30BBIX MIEPEXO/IOB B IUIOTHOW OAPHOHHOM Marepun

Hayunvie mpyovi:
ABTOp 1 coaBTop Oonee 240 HAy4HBIX MyOIUKaLIUH

Ipemuu, nouemnule 36anus, Hazpaobvl:

TocynapctBennas npemust I'pysunckoit CCP B obnactu Hay-
k1 U TexHuku (1986), 10 npemuit OUAN (1978-2014), [loyerHas
rpamora rybepHaropa MockoBckoi obmactu (2001), menmanb op-
neHa «3a 3aciyru nepea OtedectBom» 11 crenenu (2006), menanb
«50 ner ywacrus Ilonmemm B OUSAN» (2006), moyeTHBIH AOKTOD
ITnoBauBckoro ynuBepcurera (2012), menans «Berepan arom-
HOM SHEPreTHKH M mpombiiuieHHOCTH» (2013), HarpyaHbli 3HaK
«[ToueTHblit pabOTHUK HAayKH U TexHUKU Poccuiickoit denepaunmy»
(2013)

JupexTop JlaGoparopumn paguauMoHHOi 6M0JI0TUN
E. A. KPACABUH

EBrennii Anexcangposuu KpacaBun —
JIOKTOp OMOJIOTHYECKUX HayK, mpodeccop,
4yIeH-KoppecnoHaeHT Poccuiickoil akagemun
Hayk (PAH).

Hama u mecmo pooicoenus:

20 anpens 1942 r, . JIy6na MockoBckoii 001

Obpaszoeanue:

1959-1965 UHBaHOBCKHII TOCYIAapPCTBEHHBIN
MEINUIMHCKAH HHCTHTYT

1968-1971 Acnupantypa MHCTUTYTa MEAUKO-
6uonornueckux npodmem M3 CCCP, cne-
IUANBHOCTH «PaTroOHoIoT s

1971 Kannunar meaunuHcKux Hayk («Pauo-
6uonornueckue 3(pGEKThl TOHKEIBIX HO-
HOB WM W3y4YCHHE BO3ICHCTBUS Momudu-
LHUPYIONUX (HAKTOPOBY)

1985 okrop Ouonornveckux Hayk («Mexa-
HU3MBI, ONpPEICIONINe pasauyus B Ouonoruueckoi 3¢ dex-
THBHOCTH H3TyYCHUH C Pa3sHBIMH (DH3WYCCKUMH XapaKTepH-
CTHKaMMN)

1989 Ipodeccop

2011 Ynen-xoppecnonaent PAH o Otaenenuto ¢pusunonoruu u pyH-
JTAMECHTAJIBHOH MEIUIMHEL, CICNUANbHOCTh «MeauIuHCKas
PasnoOHOIOT U

2002-2012 Member of the editorial board of the journal
“Elementary Particles and Atomic Nuclei, Letters”

Since 2010 Co-leader of the project to develop the accel-
erator experimental complex NICA/MPD

2011-2014 Member of the C11 group of IUPAP board

Educational Activities:
Supervising Diploma theses, PhD theses. Consulting
Doctoral thesis

Research Interests:

Experimental elementary particle physics: rare kaon
decays; production and decay characteristics of hadrons
containing strange or heavy quarks, multiquark states,
CP-violation issues; CM check; phase transitions in
dense baryonic matter

Scientific Publications:
Author of more than 240 scientific papers

Prizes:

State Prize of the Georgian SSR in science and
technology (1986); 10 JINR Prizes (1978-2014);
Certificate of Merit from the Governor of the Moscow
Region (2001); Medal of the Order “For the Merit to
the Fatherland”, 2nd class (2006); Medal “50 Years
of Poland’s Membership to JINR” (2006); Honorary
Doctor of Plovdiv University (2012), Medal “Veteran of
Atomic Power Engineering and Industry” (2013), Badge
“Honorary Worker of Science and Technology of the
Russian Federation” (2013)

E. A. KRASAVIN
Director of the Laboratory of Radiation Biology

Evgeny Aleksandrovich Krasavin, Doc-
tor of Science (Biology), Professor, RAS
Corresponding Member.

Date and Place of Birth:
20 April 1942, Dubna, Moscow Region

Education:

1959-1965 Ivanovo State Medical Institute

1968-1971 Postgradudate study at the Insti-
tute of Biomedical Problems of the
USSR Ministry of Health (specialty:
Radiobiology)

1971 Candidate of Science (Medicine)
(“Radiobiological Effects of Heavy Ions
and Study of the Action of Modifying
Factors”™)

1985 Doctor of Science (Biology) (“Me-

chanisms Underlying the Differences in

the Biological Effectiveness of Radiations with
Different Physical Characteristics™)

1989 Professor

2011 RAS Corresponding Member (Department of
Physiology and Fundamental Medicine; specialty:
Medical Radiobiology)
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Tpogheccuonanvras oesmenvHocms:

1971-1980 Hayunsiii cotpynnuk MHcTUTyTa MEIMKO-0MOII0-
ruyeckux npoonem M3 CCCP

1980-1985 Crapmuuii Hayunblii corpyanux JISIT OMSIN

1985-1988 HauaipHUK ceKTopa OHOJIOIMYECKHUX UCCIEN0Ba-
wuit JISIT OUSN

1988-1995 Hauanbuuk otnena onodusuxu JISATT OUSAN

1995-2005 Hauanpauk OTaenenus paguanoOHHBIX U Paguo-
OGuonornyeckux ucciaenosanuit OMSN

C 2005 Hupekrop JlaGopatopuu pagualliOHHONH OHOJIOTHUH
ousn
Tleoazocuneckas dessmenbHOCHb:

C 1998 3aBenyromuii kadenpoit 6MOPU3UKU B YHUBEPCUTETE
«/lyOHa». PykoBomuTeNnb JUIUIOMHBIX U AUCCEPTAIMOH-
HBIX paboT. JIEKTOp Ha MEXITyHapOAHBIX IIKOJIAX

Hayuno-opeanu3ayuonnas 0esimenbHoCmy.:

Unen Hayunbix coBeroB PAH mno mnpoGiemam
«PamunoOnonorus», «®Pu3nka THKEIBIX HOHOBY», YJIEH
KoopauHanuoHHoro Hay4Ho-TexHH4Yeckoro cosera @ene-
PabHOTO KOCMHYECKOTO areHTCTBA, YJICH MPOrPaMMHBIX KO-
MHUTETOB M OPIKOMUTETOB Pa3IMYHBIX MEXIYHApOJHBIX CO-
BEIIaHUI U KOH(DEPEHIIMI; YICH PEIKOJUICTHIA psia HAYIHBIX
JKYPHAJIOB

Hayunvie unmepecui:

HccnenoBanue OUMOIOTMYECKOTO JCHCTBHS HOHU3UPYIO-
IMUX U3JYyYeHUH ¢ pa3HbIMU (PU3HUECKUMHU XapaKTepHCTHKA-
MU, paauoOuoiorundeckre 3GdexTsl, paauanuoHHO-UHITYIH-
POBaHHBI MyTareHe3, IUTOrEHETHUECKHE S(P(PEKThl MabIX
1103 OOJTyYEHUsI, UCCIEOBAHUE NISHCTBHS YCKOPEHHBIX HOHOB
Ha CTPYKTYPHI ¥ (YHKIUH LEHTPaTbHONH HEPBHOW CHCTEMBI,
MaTeMaTH4ecKoe MOJICITMPOBaHHE OMOPU3UYECKIX CUCTEM

Hayunvie mpyour:

ABTOp 1 coaBTop Ooiee 270 paboT u Tpex MOHOrpaduit

Ipemuu, nacpaovl, nouemmule 36aHus:

Menans opaena «3a 3aciayru nepex OreuectBom» Il cre-
nenu (1996), 3Banne «3acayKeHHBII JeaTenb HayKu U TeXHHU-
k1 MockoBckoi obnactu» (2001), menans «50 et yyactus
Ionbmu B OMAM» (2006), Harpyauslii 3Hak «IloyeTHslil pa-
OoTHUK HaykW U TexHuku Poccuiickoit deneparum» (2006),
ro4yeTHas NamsTHas Menanb «3a 3aclyrd Iepesi HayKou
n OObEOUHEHHBIM HHCTHTYTOM SIIEPHBIX HCCIICIOBAHUID
(2011), menans «FOpuit AnexkceeBuu ["arapuny» 3a 3aciyru re-
pen oreuecTBeHHOW KocMOHaBTHKOM (2011), BBIcIIas Harpaaa
AkaneMuu Hayk MOHrolMu — 30J10Tasi Medalb «XyOusaii-
xaan» (2013), mpemun OUAU (1981, 1987, 1991, 1999, 2008,
2009)
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Professional Activities:

1971-1980 Researcher at the Institute of Biomedical Problems
of the USSR Ministry of Health

1980-1985 Senior Researcher at the Laboratory of Nuclear
Problems (LNP), JINR

1985-1988 Head of the Biology Research Sector, LNP, JINR

1988-1995 Head of the Biophysics Department, LNP, JINR

1995-2005 Head of the Department of Radiation and
Radiobiological Research, JINR

Since 2005 Director of the Laboratory of Radiation Biology,
JINR

Educational Activities:

Since 1998 Head of the Department of Biophysics, Dubna
University. Supervisor of theses and diploma papers; lec-
turer at international schools
Science-Organizational Activities:

Member of the RAS Scientific Councils on Radiobiology
and Heavy lon Physics; member of the Coordination Scientific
and Technical Council of the Russian Federal Space Agency;
member of programme and organizing committees of inter-
national workshops and conferences; member of the editorial
boards of a number of scientific journals

Research Interests:

Biological action of ionizing radiations with different
physical characteristics; radiobiological effects; radiation-in-
duced mutagenesis; cytogenetic effects of low radiation doses;
action of accelerated ions on the structures and functions of the
central nervous system; mathematical modeling of biophysical
systems

Scientific Publications:

Author and co-author of more than 270 works and
3 monographs

Prizes, Honorary Titles, and Awards:

The Medal to the Order “For Services for the Country”,
2nd class (1996); the honorary title “Moscow Region’s
Distinguished Person of Science and Technology” (2001); the
honorary badge “Russian Federation’s Distinguished Person
of Science and Technology” (2006); the Medal “50 Years
of Poland’s Membership in JINR” (2006); the Honorary
Commemorative Medal “For Services to Science and the Joint
Institute for Nuclear Research” (2011); the Yuri Gagarin Medal
for Services to Russian Cosmonautics (2011); Kublai Khan
Gold Medal (the highest award of the Mongolian Academy of
Sciences; 2013); JINR Prizes (1981, 1987, 1991, 1999, 2008,
2009)
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10 uiona [ly6Hy noceTHn ypesBbiyaiHbIA U NONHOMOU-
Hbii nocon eatemansl B PO 3. MeHecec ¢ cynpyro#.

B xope BcTpeun c Buue-gupektopamu M. I. UTkncom,
I. B. TpybHuKOBbIM, HayuHbiM  pykosogutenem OUAU
B. . KagbilweBcKMM 1 Hauya/lbHUKOM OTAENA MEXLYHapoa-
Hbix ceasen [l. B. KamaHuHbiM nocon obcyaun BO3MOXHO-
CTH pasBUTUSA Kosislabopauun reateMasibCKMX YHUBEpPCHUTE-
TOB W HaydHbix opraHusauuh ¢ OUAN. Toctn nocetmnu c
3KcKypcuen Meguko-TexHuueckun komnnekc JIAMN u cek-
TOP HEMTPOHHOIO aKTUBALMOHHOIO aHann3a U NPUKIaAHbIX
uccnepgosarHui JIHO.

22 aBrycta Ha TypucTuueckoi 6ase «JlunHs» co-
CTOS/IOCb pacluMpeHHoe 3acefaHue TexHWYECKOro coBse-
ta OUAN nopn npencenaTenbCTBOM T[1aBHOMO WHXKeHepa
OUAU T. O. LLupkosa. B nosectke aHsa 6bino gBa rnasHbix
gonpoca: «CocTosHWe 30aHWH W COOPY>KEHWIH OBbLEKTOB
KanutanbHoro ctpoutenbctea B OUNAN, ocHoBHble 3apaumn»

JINR DIRECTORATE’S INFORMATION

(DoknapguMKk — HauyanbHUK OTAeNa KanuTalbHOro CTPOM-
TenbctBa A. B. BuwHesckui); «JlokanbHas cuctema orno-
BeweHns OUAN. Craryc u nepcnektuebl ATC-6. Komnnekc
“YMHbIW LOM”» (BOKNAOUUK — WMHXKEHEpP yyacTKa TexHWue-
ckow cesasu [l. B. CmupHoB).

A. B. BuwHesckui, rosops o paboTtax, CBA3aHHbIX C
noaAep>KaHWeM ONTUMASIbHOrO COCTOSIHUA 3LaHWW WU CO-
OPY>KEHWUH, MpUHagNexalmx WMHCTUTYTY, onupancs Ha
MonoxxeHue o KanWTanbHOM CTPOWTENIbCTBE, PEKOHCTPYK-
UMK W KanuTanbHoM pemoHTe obbektos OUSAW. dtot po-
KYMEHT COAEPKUT UETKUE KPWUTEPHM, KOTOPble MO3BONSAIOT
onpefenuTb, Mo Kakow cTaTbe NPoBOAWTb PaboTbl: PEKOH-
CTPYKLMS, KanuTasbHbIA WK TEKYLLUIA PEMOHT.

BTropor Bonpoc noBecTKM [AHS Kacascs YCnewwHOM
peanu3auuu cucTemMbl «YMHbIM OOM» B LOMe Ha y/uue
Crpoutenei, 8. NMomumo Gosbluoi paboTbl Mo 3ameHe Bcex
TEXHUYECKUX ceTel U 0BOpYLOBaHWUs, KanuTasbHOro pe-

Jy6na, 10 urons. Busur B OMSIU upe3BbIuaifHoro u noiHoMo4yHoro nocia I'Baremainsr B PO

Dubna, 10 July. Ambassador Extraordinary and Plenipotentiary of Guatemala to RF on a visit to JINR

Ambassador Extraordinary and Plenipotentiary of
Guatemala to RF Mr. Herbert Estuardo Meneses Coronado
with his spouse visited Dubna on 10 July. At a meet-
ing with the JINR Directorate, represented by JINR Vice-
Directors M. Itkis and G. Trubnikov, JINR Scientific
Leader V. Kadyshevsky and Head of the JINR International
Cooperation Department Dr. D. Kamanin, the guests dis-
cussed possibilities of development of the collaboration
of universities and scientific organizations of Guatemala
with the Joint Institute for Nuclear Research. The guests
had an excursion to the DLNP Medico-Technical Complex
of proton therapy and to the FLNP Sector of Neutron
Activation Analysis and Applied Research.

An extended meeting of the JINR Technology Council
headed by JINR Chief Engineer G. Shirkov was held
on 22 August at the tourist base “Lipnya”. There were
two main issues on the agenda of the meeting: “The con-
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dition of buildings and facilities of the JINR capital con-
struction objects: Major tasks” (speaker: Head of the JINR
Capital Construction Department A. Vishnevsky); “Local
warning system of JINR. The status and prospects of
ATE-6. The ‘Smart House’ complex” (speaker: Engineer of
the Technical Communication Site D. Smirnov).

A. Vishnevsky talked about the efforts to maintain
the appropriate condition of buildings and constructions
in the possession of JINR. He cited in his speech the
Regulations on capital construction, reconstruction and
refurbishment of JINR facilities. This document contains
strict regulations that allow one to correctly determine
the type of work: reconstruction, refurbishment or minor
repairs.

The second item of the agenda dwelt with successful
implementation of the system “Smart House” in building
8 in Stroitelej street of Dubna. Much work was done to
replace all mains and equipment as well as the refurbish-




NHPOPMALINA ONPEKLIMN OUAN

MOHTa, B KaXk[OW KBapTUpe OblsM YCTaHOBAEHbI CUETHUKM
BCEX PECYPCOB, KOTOPblE NOTPEBNAIOT ee XKMIblibl.

Kpome Toro, B xofe 3acefaHusi uneHbl coeta obcy-
OWW BOMPOC O BO3MOXHOCTH BHEAPEHUS eAWHOW CTaH-
LapTU3MPOBAHHOW CUCTEMbI BUAEOHAOMIOAEHUA ANA BCeX
0b6bekToB MHCTUTYTa, a TakyKe COo3faHWs Ha cnydan dpopc-
Ma>KOPHbIX 0BCTOATENbCTB NIOKaNbHOW CUCTEMbl OMOBELLE-
HWS1 He Tonbko coTpyaHukoB OUAN, Ho 1 Bcero HaceneHus
B pagMyce 5 KM oT peakTopa.

5 ceHtsbpa 8 JMC coctosnocb nepeoe 3acena-
Hue O6uiecTBeHHOro coseta npu aupekumn OUAWN, Bos-
rnaensemoro uneHom Coserta genytatoB ropoga Jy6Hbl
C. A. KynukoBbim (JIHD). B 3acepaHuu npuHaAM ydactue
PYKOBOOMTENU afMUHUCTPALMK ropoja.

Oupektop OUAN B. A. MateeeB, oTKpblBasi 3acepa-
HWE, OTMETWJl, B YaCTHOCTH, UTO ydacTUE MOJIOLEXH BO

JINR DIRECTORATE’S INFORMATION

BHOBb CO3[aHHOM OBLLECTBEHHOM OpraHe BHECET CBEXYIO
CTPYIO B FOPOACKYIO XMW3Hb, a Takxe Ha3Ban psg npobnem,
pelleHWe KOTOPbIX OAWMHAKOBO BaXKHO NS Pa3BMTUS Kak
ropofa, Tak U MHctutyta. B. A.MatBeeB npusBan npeg-
CTaBWUTENIEN MPECChl, MPUrNALLEHHbIX HA 3TO 3acefaHue, aK-
TUBHEEe 3aHUMMAaTbCS CO3AAHWEM MOJIOXKMUTEIBHOTO UMUAXKA
OUAN B obuiecTe, NOAYEPKHYB, YTO NPOrpecc rocynap-
CTBa HEBO3MOXKeH 6e3 pa3BUTUS (hyHAAMEHTaNIbHON HayKH
W BbICOKMX TEXHOJIOTHH.

YyacTHUKM 3acefaHusi 0BCyauMnu nnaH  pabortbl
O6uwecTBeHHOro coseta npu aupekumn OUAN Ha 2014 .
u npepnoxenus Ha 2015 r. Bbino o3ByuyeHO noxkenaHue
co3patb paboure komuccun OBLiecTBeHHOro coseTa AnA
Oonee peTanbHOM MOLrOTOBKM pPaccMaTpWBaeMbIX Ha 3a-
ceflaHusaXx BONPOcoB. [1ns ycTaHOBEHHS 3dhpeKTUBHOM 06-
paTHOM CBA3W C coTpyaHWKaMu MHcTuTyTa 6bin 0ObsABIEH

JyOHa, 5 cents6ps. [Ipesuaumym neproro 3acenanust O0uiecTBEHHOTo coBeTa npu qupekipm OSSN

Dubna, 5 September. The Presidium at the first meeting of the Community Council under the JINR Directorate

ment and installation of counters to check all resources
for consumers.

In addition, the Council members discussed possibili-
ties to introduce a unified standard video control system
for all sites of JINR and to develop a local alarm system
in case of emergency not only for JINR personnel but also
for inhabitants of the city in the 5-km radius from the
reactor.

On 5 September the first meeting of the Community
Council under the JINR Directorate was held. The Council
is headed by member of the Dubna City Council S. Kulikov
(FLNP, JINR). Leaders of the city administration also took
part in the meeting.

JINR Director V. Matveev opened the meeting and
said that the involvement of young people in the newly
organized Community Council would bring new ideas into
the city life. He also spoke about some problems that
should be solved not only for the Institute but for the
whole city as well. V. Matveev addressed the press, who
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attended the meeting, to create more actively a positive
public image of JINR and pointed out that the progress
of a state is impossible without fundamental science and
high technology.

The participants of the meeting discussed the work
plan of the Community Council for 2014 and proposals for
2015. It was suggested to organize working groups of the
Council for detailed preparation of issues for discussion.
The electronic address sovet@jinr.ru was established and
announced for effective feedback.

JINR Has Been Granted the Observer Status at
CERN

The 172nd session of the CERN Council, which
was held on 18—19 September, unanimously decided
to approve the Resolution on the reciprocal granting of
Observer Status by CERN and JINR.

The Observer status allows non-member states to at-
tend council meetings and to receive council documents,
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3/IEKTPOHHbBIA afpec, Mo KOTopoMmy OyayT MpUHUMATbCA
npegpsioxeHus: sovet@jinr.ru.

OUAUN nonyuun craryc Habniopgarens 8 LLEPH

Ha npoxopuvewen 18—19 centsbps B Xenese 172-i
ceccun Coseta LIEPH 6bina efmMHornacHo npuHsTta peso-
niouus o cratyce obotogHoro Habnopatens ans OUAU u
LLIEPH.

Cratyc Habnofatens no3pofsieT CTpaHaM-HeydacTHW-
uam LIEPH npucytctBoBath Ha 3acepanusix Coeeta LLIEPH
W nonyuyaTb [OKYMEHTbl coBeTa, 6e3 npasa yyacTus B npo-
ueaypax no npuHaTHio pelweHui. K HacTosuiemMy BpemeHu
B UMC/IO TaKUX CTpaH U opraHu3auui exopsat EBponeickas
komuccusa, WHpus, Anonus, Poccuiickas @Pepepaums,
Typuus, OHECKO u CLUA.

3 okTabpsa Ha ouepepnHom 3acepanun HTC OUAU
nog npencepatensctsom P. B. I>konoca 6bina  3acny-
wara uHopmaura o xoge pabot no npoektam NICA u
DRIBs. C coobuieHusmu Bbictynunu B. [l. Kekenupse,

Jy6Ha, 16 cenTs0ps.
Busur B JlyOny nenerauuu
MPEACTaBUTENEH HAyKU

u busHeca Muaun

Dubna, 16 September.

A delegation of Indian
representatives of science and
business on a visit to Dubna

without taking part in the decision-making procedures of
the organization. Observer states and organizations cur-
rently involved in CERN programmes include the European
Commission, India, Japan, the Russian Federation, Turkey,
UNESCO, and the USA.

On 3 October a regular meeting of the JINR STC,
chaired by R. Jolos, was devoted to the status of activi-
ties on the projects NICA and DRIBs. V. Kekelidze and
S. Dmitriev took the floor. But first, the participants of
the meeting held a moment of silence in memory of the
Scientific Leader of JINR Academician V. Kadyshevsky.

Then, JINR Director V. Matveev spoke about the visit
of the JINR delegation to CERN to take part in the cele-
bration of the 60th anniversary of the centre and informed

JINR DIRECTORATE’S INFORMATION
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C. H. Omutpues. B Hauane 3zacemarvus HTC noutun MuHy-
TOM MONYaHUA NamaTb HayyHoro pykosogutens OUAN aka-
nemuka B. I'. Kagbiwesckoro.

Oupektop OUAN B. A. Matsees pacckasan o6 yua-
ctuu peneraumn OUAWN B npaspHoBaHuu 60-netua LEEPH
U coobwmn o npucsoeHnn OUAWN cratyca Habniogatens
B 3TOM MeXXAyHapOo4HOM eBPONENCKOM HayyHOW OopraHusa-
T1ZR

O passutun ceszen OUAN ¢ HayuHbIMM UeHTpamu
cTpaH-yyactHuy, gonoxkun H. A. Pycakosuu. OH npeg-
cTaBun MWHdopMauuio o paboTe, NPOBOLUMON PYKOBOA-
cteom OUAWN, no npuBneyeHWto ydeHbiX U CrneLuuanncTos
M3 CTpaH-yyacTHHUL, K MOArOTOBKE W NMpOBefAeHuto dyHAaa-
MeHTasNbHbIX uccnegosarHui Ha 6asze OUAN. O nogrotoske
KafpoB A8 CTpaH-y4acTHHL, U MHororpaHHol pabote YHL|,
OUAN pacckasan C. 3. MNakynsak. CouuanbHbie ycnoewus,
cosfaHHble B [lybHe AN COTPYAHUKOB M3 CTPaH-y4acTHHML,
U CBA3aHHblE C 3TUM NPOB/EMbI CTanu TEMOM BbICTYNIEHHUA
B. XmenboBckoro. C BonpocamMu Kk foknaguyMkam, KOMMEH-
TapUAMU U KOHCTPYKTUBHBIMWU MNPEASIONKEHUAMU BbBICTYMK-

the participants on the granting JINR the Observer status
in the European international scientific organization.

N. Russakovich reported on the development of
JINR contacts with scientific centres in Member States.
He spoke about the work of the leaders of the Institute
to attract scientists and specialists from Member States
to prepare and conduct fundamental research on the ba-
sis of JINR. S. Pakulyak spoke about the training pro-
cess of the staff for Member States and versatile ac-
tivities at the JINR UC. W. Chmielowski discussed in his
report social issues of accommodation for JINR staff
from Member States and the related problems. O. Koval,
G. Trubnikov, Yu. Potrebennikov, I. Savin, V. Matveev,
D. Kamanin, R. Pose, J. Kliman, Yu. Oganessian, D. Tonev,
G. Adam, R. Lednick)'/, 0. Kulikov, Yu. Panebrattsev,
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nn O. A. Kosanb, T. B. Tpy6Hukos, 0. K. MNotpebeHunkos,
WN. A. Casun, B. A. Marsees, [.B.KamanuH, P.lNoase,
A. Knuman, 0. L. Oranecan, [. Towes, . Agam, P. Jlen-
Huukn, O. Kynukos, tO. A. Manebpatues, B. H. LUseuos,
L. B. MNewexoHos, B. A. 3arpebaes, M. ®urrep, B. . MNe-
wexoHos, P. B. xonoc v ap.

Ha sacepanuu 6bin 3acnywaH [oknan [OUpeKTopa
MHcTUTyTa AAepHbIX UCCNEefOBaHWM U SAEPHOM 3HEepreTu-
ku Bonrapckon akagemuu Hayk [l. ToHeBa, NOCBSALLEHHbIM
3pPEeKTUBHOMY W MNOLOTBOPHOMY COTPYAHWYECTBY Yyue-
Hbix Bonrapuv u OUAWN, a Takke nepcrekTHBaM pPasBUTUSA
Hay4yHOro nNapTHepPCTBa Ha COBPEMEHHOM 3Tare.

HTC OUAN eguHornacHo nopnepskan BblaBUXKEHWE B
uneHbl-koppecnoHaeHTsl HAH Benopyccuun 3aBenytouiero
kacegpor Benopycckoro rocyHueepcuteta B. B. Yrnosa.

Jy6na, 9-10 oxta6ps. Busut 8 OUSU neneranmn
Brernamckoii akagemun Hayk u TexHonoruii. Ha sxckypeun B Jlaboparopun siaepusix peakuuii uMm. I. H. dneposa

Laboratory of Nuclear Reactions during their visit to JINR

V. Shvetsov, D. Peshekhonov, V. Zagrebaev, M. Finger,
V. Peshekhonov, R. Jolos and others took part in the de-
bates, asking questions, commenting and introducing use-
ful suggestions.

Director of the Institute of Nuclear Research and
Nuclear Energy of the Academy of Sciences of Bulgaria
D.Tonev made a report devoted to efficient and fruit-
ful cooperation of scientists of Bulgaria and JINR and
prospects for development of scientific partnership in the
modern period.

JINR STC unanimously supported the nomination
of V.Uglov, Head of Chair of the Belarussian State
University, for the title of a Corresponding Member of
the National Academy of Sciences of Belarus.

JINR DIRECTORATE’S INFORMATION

Dubna, 9-10 October. A delegation from the Academy of Sciences and Technology of Vietnam at the Flerov
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9—10 okTabps OWUAWN nocetuna peneraums Bbert-
HaMCKOW aKafeMWu HayK M TeXHONOrMK BO rnaBe C BULe-
npe3vaeHToM akagemMuu npodpeccopom  [lyoHr Hrok
Xaem. Foctv nosHakoMuaucb ¢ 6Ga30BbIMU YCTAHOBKaMM
WUHcTuTyTa M uccnepoBaHusiMuM, Bepyluumucs B naboparo-
pusx, obcyaunu ¢ aupekuuer OUAN nepcnexkTusbl pacium-
peHUsi COTPYAHUYECTBA, KOTOPOE MHOrMe rofpl YCMeLHO
pa3BMBaeTCs N0 TPEM OCHOBHbIM HanpaB/IEHWUSIM: HEUTPOH-
Hble WCCNENOBaHUS, (PU3MKA 3NIEMEHTAPHbIX YaCTHL U WH-
¢popMaLMOHHbIE TEXHOMOTUK, a TaKXXe MO3HAaKOMMUJIUCb C
LeATeNbHOCTbI0 YueBHO-HayYHOro LeHTpa W BbIpasu/u Ha-
MepeHHE UCNONb30BaTb Ero BO3MOXHOCTH [J/151 MOBbILLEHUS
KBa/IM(PMKALMU BbETHAMCKMUX CMELUasMCTOB,

A delegation from the Vietnamese Academy of
Sciences and Technology, headed by Vice-President of
the Academy Professor Duong Ngoc Hai, visited JINR
on 9—10 October. The guests were acquainted with the
JINR basic facilities and with research which is carried
out in JINR laboratories, and discussed with the JINR
Directorate prospects for expanding the cooperation.
Neutron research, particle physics and information tech-
nology are the three areas in which this cooperation has
been traditionally developed. They learned about the UC
and intended to use its potentialities to improve skills of
their specialists.




80 nem P. Iloze

25 ageycma ucnoanunocsy 80 1em npo-
¢eccopy Pyoonsgpy Iloze, cpasicoanumny
@edepamusnoti  Pecnyonuxu [epmanuu,
O0OKMopy ecmecmseeHHbIX HAYK, COBEMHUK)
oupexyuu Jlabopamopuu ungopmayuon-
HbIX MEXHONO2ULL.

B 1990-1998 ez. P. Iloze ssnsnca Ou-
pexmopom Jlabopamopuu 8viuuciumens-
HOU MEeXHUKU U agmomMamuszayuu (Hvlhe
Jlabopamopus  ungopmayuoHHbix  mex-
Honoeutt). Ha nocmy oupexmopa nabopa-
mopuu oH @Hec OONbULOU 6KIAO 6 pPaA36U-
mue  UHDOPMAYUOHHO-BbIYUCTUMENLHOU
ungpacmpyxkmyper OHAU, napawusanue
MOwHOCMell BbIYUCTUMENbHO20 KOMNILEK-
ca. I1oo e2o pyxosodcmeom bvina pazpabdo-
mana Konyenyus paseumus 6 Mncmumyme
COBPEMEHHO020 KOMNLIOMUH2A U HAYAMA ee
peanuzayus. O CMOS Y UCIOKO8 8bIMUCIUMENbHOU (DU3U-
KU — HOB020 HAYYHO20 HANPABIEeHUs, OPUCHMUPOBAHHO2O
HA ANOPUMMULECKYIO U NPOZPAMMHYIO HOOOEPICKY NPO6O-
oumbvlx 6 Mncmumyme sKkcnepumenmanbubix u meopemu-
yeckux uccieooganuil. P. Ilosze yoensn ocoboe enumarue
pazeumuro compyoHuyecmsda 6 obiacmu asmomamuzayuu
IKCNEPUMEHMATLHBIX  UCCTE008ANUL, 3AKTIOYEHUIO PSod
coenaweHuti 0 nposederuu cosmecmuuvlx pabom c¢ L[[EPH,
sedywuMu HayyHolmu yenmpamu I epmanuu u paoom opy-
2UX UHCTNUMYMOS.

B nacmosuyee spems P. [lose kax cosemuux oupexyuu
Jlabopamopuu uHGOPMAYUOHHBIX MEXHONO2UL AKMUBHO
cnocobcmeyem YKpenieHur 83aumMo8bl200H020 COmpyo-
Huuecmea mexcoy OUAU, poccutickumu u 3apydexcHvlmu
HAYYHBIMU YeHMPAMU.

Jupexyus OUAU, oupexyus JIUT, Opysvs u xonreeu
no30pasuniy 100UIAPA U NOXNCENANU eMy MBOPUECKUX ycne-
X08, Kpenkozo 300p0o8bs, Cudcmbsa U O1A2ONONYHUUA.

20 nem ynugepcumemy «/[yona»

27 cenmsabpsa 1994 2. no unuyuamuee oupexyuu OUAU,
npu akmusHom yuacmuu Poccuiickou axademuu ecme-
cmeeHHbIX HayK, aomunucmpayui Mockosckou obracmu
u 2opoda 6vin coz0an Ynueepcumem npupoost, obujecmsa
u uenosexka «yona». Ceco0Hs OyOHeHCKUl yHUBepCUmem
umeem 4 axyromema, 26 svinyckarowux u 5 obueobpa-
308amenbHbIX Kagedp, 35 cneyuanbhocmell u HanpaeieHull
obyuenus, 4 moicayu cmyoenmos, uauanvt 6 Juumpose,
Jzeporcuncrom, Komenvuuxax u Ilpomeuno. B eco npeno-
odasamenbckom cocmage — decamku compyonuxos OHAN,
yuenvie Mupogozo yposus. Ha meppumopuu OUAU axmus-
HO pazeusaemcs yuebnas 6aza ynugepcumema.

Mut copoumcs mem, 4umo OOHUM U3 UHUYUAIMOPOE OM-
Kpblmusi YHUgepcumema 6 Hawlem 20pooe u e2o nepebim

FOBUJIEN
JUBILEES

R. Pose Turns 80

On 25 August Professor Rudolf
Pose (the Federal Republic of Germa-
ny), Doctor of Natural Sciences, Advis-
er to the Directorate of the Laboratory
of Information Technologies, celebrated
his 80th birthday.

In 1990-1998 R. Pose served
as the Director of the Laboratory of
Computing Techniques and Automa-
tion (now the Laboratory of Informa-
tion Technologies). In this position he
contributed greatly to the development
of information and computering infra-
structure of JINR and the expansion
of capacities of the computer complex.
Under his guidance, the strategy for the
development of modern computing at
JINR was worked out and its implemen-
tation started. He conducted pioneer research in computer
physics — a new scientific trend focused on the algorithmic
and programming support of experimental and theoretical
research at JINR. R. Pose paid special attention to the de-
velopment of cooperation in automation of experimental
research, conclusion of agreements on joint studies with
CERN, leading scientific centres of Germany and other in-
stitutions.

Now R. Pose, as an Adviser to the Directorate of the
Laboratory of Information Technologies, is actively pro-
moting mutually beneficial cooperation between JINR and
Russian and foreign scientific centres.

JINR Directorate, LIT Directorate, friends and col-
leagues congratulated R. Pose and wished him every suc-
cess, strong health, happiness and prosperity.

“Dubna” University Celebrates
the 20th Anniversary

On 27 September 1994, on the initiative of the
Directorate of JINR, with active participation of the
Russian Academy of Natural Sciences, the Administrations
of the Moscow Region and Dubna, the University of Nature,
Society and Man “Dubna’” was established. Today there
are 4 departments, 26 graduate chairs and 5 general edu-
cation chairs at the University. Thirty-five specialties and
education trends are available for four thousand students.
There are University departments in Dmitrov, Dzerzhinsky,
Kotelniki and Protvino. Dozens of JINR staff members,
world-known scientists are among the teaching personnel.
The training base of the University actively develops and
functions in the territory of JINR.
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npesudenmom 6wl oupexmop OUAU axademux Braou-
mup Ieopeuesuy Kaoviwesckuii. Ocpommulil 6K1a0 8 cma-
HOGNeHUe U paseumue yHueepcumema Obll HECEH U e20
suye-npezudenmom Anexceem Hopatiposuuem Cucaxsinom,
enocnedcmsuu oupexmopom OHAU. Hmenem axademuxa
A. H. Cucaksana nasean Llenmp npoceewjenus,, co30anubiil
6 ynusepcumeme 6 2011 2. ¢ yenvio pacnpocmpanenus Ha-
VUHBIX 3HAHUTL U NONYIAPUZAYUL HAVKU CPEOU MOLOOEIICU.

Haw Uucmumym, sensisico cmpameudeckum napm-
HepoMm YHueepcumemad, 6ce20d AKMuGHO NOOOEPAHCUBAT U
noooeparcusaem 6ce UHUYUAMUBLL U HAYUHAHUS, CES3AHHbIE
¢ e2o Oanvhetiwum passumuem. Ilpu nenocpedcmeennom
yuacmuu Mncmumyma na 6aze OHAN cosdanvl u ak-
MUBHO Oeticmeyom 7 YHUBEpCUMemcKux Kageop: meope-
Muyeckoll U 0epHOU (QPU3UKU, HAHOMEXHOLO2UL U HOBbIX
Mamepuanos, dNeKmpoHUKU QuU3ULeCKUx YCmaHo8ox, ouo-
Qu3suKuy, epud-mexnHonocull U NepcoHaIbHOL INEKMPOHUKH,
Komopule ozenasusiiom sedywue yyenvie OUAU. Boinyck-
HUKU yHugepcumema «/Jyona» 60cmpebosanvl 6 pasiuuHbix
noopasoenenusx Hncmumyma. B nacmosawee epems okono
200 gvinycknuko6 6a306vix Kagheop yuamcs 6 acnupannmype
OUAHN u pabomarom 6 e2o noOpazoeneHusIx.

Hupexrop OUSN akanemuk B. A. MarBees

40

FOBUJIEN
JUBILEES

Jly6Ha, centsa6ps 1994 .
ITepBoe MOCBsIICHUE B CTYCHTHI
yHuBepcutera «lyoHa»

Dubna, September 1994.
The first matriculation ceremony
at the University “Dubna”

We are proud that one of the pioneers of the establish-
ment of the University in our city and its first president
was JINR Director Academician Viadimir Georgievich
Kadyshevsky. The University vice-president Alexei
Norairovich Sissakian, a subsequent JINR Director, made
an immense contribution to the foundation and develop-
ment of the University. The Education Centre established
in 2011 at the University to distribute scientific knowledge
and popularize science among young people was named af-
ter Academician A. N. Sissakian.

Our Institute, as a strategic partner of the University,
has always actively supported all initiatives and ideas on
the further development of the University. The Institute has
taken a direct part to develop 7 University chairs on the
JINR basis that actively work today: the chairs of theoreti-
cal and nuclear physics, nanotechnology and new materi-
als, electronics for physics facilities, biophysics, grid tech-
nologies and personal electronics, which are headed by
leading scientists of JINR. Graduates of the University are
welcomed in different departments of the Institute. About
200 graduates from the base chairs study now at postgrad-
uate courses and work at JINR divisions.

JINR Director Academician V. Matveev




HAYYHOE COTPYOHWYECTBO

8 mroas B AyGHe cocTosirach BCTpeda AMPeEKR-
umu  OVSIM ¢ npeacraButeasimu  PecnyGamkn
Apmenun. B Hell npuHAAM ydYacTMe BuUIle-AMPEK-
topa M. T.Urkuc u T. B. Tpy6uuros, axapemux
IO. II. OranecsH, HAYaABHUK OTAEAA MEXKAYHAPOAHBIX
ceazeint A. B. KamauuH, TOAHOMOYHBIN MPEACTaBUTEAD
npasureascTBa Apmenun B OVISIN C. Apyrionss, ero
nomomuuky B. Kupakocan n X. Kupaxocsas, corpya-
auku OVIAU T. Topocsiu u 3. Aiipsin. CToponst 06-
CYAMAM BOIPOCHI, CBA3aHHBIe C BBeAeHuem B OVISNU
HOBOTO MEXaHM3Ma B3HOCOB CTpaH-Y4aCTHUI, PIA
BOIIPOCOB AAABHENIIETO0 HAYYHOTO COTPYAHUYECTBA,
B YaCTHOCTY, OPTaHM3AIMM IKCIEPTHBIX OLCHOK Ha-
y4HBIX IpoekTOB Apmernn. Tarske 6bIA 3aTPOHYT BO-
npoc noAroToBky K 60-aeturo VMHCTHMTYTA M OpraHm-
3anuy I0GMAENHBIX MepOnpusaTHii B ApMeHUu Kak B
crpane-yuactanne OVISIN.

JlyGHa, 8 utoss.
Berpeua

nupexiuu OWSAN

C NpEACTAaBUTECIIAMHA
Pecny6nukn Apmenun

Dubna, 8 July.

JINR leaders meet
representatives of the
Republic of Armenia

On 8 July the JINR Directorate had a meeting
with representatives of the Republic of Armenia. The
meeting was attended by JINR Vice-Directors M. Itkis
and G. Trubnikov, Academician Yu. Oganessian, Head
of the JINR International Cooperation Department
D. Kamanin, Plenipotentiary of the Government
of Armenia to JINR S. Harutyunyan, his Assistants
V. Kirakossian and Kh. Kirakossian, JINR staff mem-
bers G. Torossian and Eh. Airian. The sides discussed
the issues related to a new mechanism of receiving
contributions from participating countries, further
scientific cooperation, in particular, organization of
expert evaluation of scientific projects of Armenia.
The participants also discussed the preparation mea-
sures for JINR’s 60th anniversary and jubilee events in
Armenia as a member country of JINR.

A delegation of the Belarussian State University
visited Dubna on 17-18 July. It consisted of Dean
of the Faculty of Physics V. Anishchik, Director of
the State Enterprise “Active BSU” V. Khodassevich
and Yu. Fedotov, secretary of the Committee on
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17-18 wmioasn B AyOHe HaxoAMAaCh AeAeranus
Beropycckoro  rocyAapCTBEHHOTO — YHMBEpPCHUTETA:
AekaH (usnmdeckoro akyaprera B. M. Anmmuk,
anpextop I'Il «Axtus BI'V» B. B. XopaceBnu un ce-
KpeTapb KOMHUTETa IO COTpyAHMdIecTBY Pecmy6amkn
Beaopycenn ¢ OMAN 1O. A. @eporos.

Ha Bcrpeue B aumpexkumm OVAM ¢ yyactuem
raaBHoro yienoro cekperapsi H. A. Pycakosuua, an-
pekropa VYue6uo-uayuynoro ueutpa C. 3. Ilakyasika,
HaYaAbHMKA  OTAEAa  MEXKAYHAapOAHBIX  CBfA3ell
A. B. Kamanuna, 3amecturenst npepacepareas OMVC
OV M. A. Hosapuna CTOpPOHBI OOCYAMAM mEp-
CIeKTMBBl pacmupennus corpyaumdecrsa OVISIM ¢
BI'V mo o6pasoBaTeAbHbIM IpOrpamMmaM, B YacCTHO-
cty, co3panre B YHII HaydYHO-MHIREHEPHOrO OTAeAa
¥ CBA3aHHBIE C ITVM HOBBIE IIEPCIEKTUBbI B3aNMOAEH-
cTBusi B o6GpasoBareabHOi cdepe. Toctn mocetnan

L

2%

Cooperation between the Republic of Belarus and
JINR.

At the JINR Directorate the guests were received
by JINR Chief Scientific Secretary N. Russakovich,
Director of the JINR University Centre S. Pakulyak,
Head of the JINR International Cooperation De-
partment Dr. D. Kamanin, Deputy Chairman of the
JINR Association of Young Scientists and Specialists
M. Nozdrin. Prospects for enhancement of coopera-
tion between JINR and the BSU on educational issues
were discussed at the meeting. In particular, there are
new prospects for cooperation in the fields of educa-
tion due to the decision on the establishment of the
UC Scientific and Engineering Department. The guests
visited the FLNR accelerator complex and education-
al laboratories of the UC.

The concluding meeting was attended by Dean of
the Faculty of Natural and Engineering Sciences of
the University “Dubna” A. Denikin.

The participants agreed on a visit of a JINR del-
egation to BSU in the second half of September, to
study opportunities of purchasing laboratory equip-




HAYYHOE COTPYOHWNYECTBO

yckopureAbHblit komnaeke AP u ydaeGubie rabopa-
topun YHII,

B mroroBoit BcTpede y4acTBOBaA AeKaH (akyAb-
TeTa eCTeCTBEHHBIX U VHJKEHEPHBIX HAYK YHUBEPCUTE-
ta «Ay6ua» A. C. AeHurns.

B xoae o6cyskaeHust GbiAa AOCTUTHYTA AOTOBO-
perHocTh 06 orBeTHOM Busute Aereraumu OVISIU B
BI'V ¢ peapto mpoOBEAEHUS MEPETOBOPOB O 3aKyIKe
Aa60opaToOpHOTO O6OPYAOBAHUS AAsL O06pa3oBaTeAb-
upix npoektoB OVISIM m o poxkymenraapHOU 6ase,
peraamenTupympoieit corpyauniectso bI'V ¢ OV

C 17 no 23 cenrsbps B AyGHe HAXOAUAACH AeAe-
ragusi u3 15 MOAOABIX YYE€HbBIX, NPEACTABASIOUUX
Hay4Hble opranmdanum Aszepbaiipkana, ApmeHun,
Benropyccun, Kazaxcrana u Moaposel IIpe6oiBanue
B Ay6ue O6bir0 opranmsoBano OMSIM mo 3akasy
Qepeparbuoro arenrcrsa mo aeaam CHI, coore-
YeCTBEHHUKOB, NPOSKUBAIOIMUX 3a PyOeRoM, U IO

ment for JINR educational projects and enlarge the
documentary base, regulating cooperation between
JINR and the BSU.

A delegation of 15 young scientists from scien-
tific organizations of Azerbaijan, Armenia, Belarus,
Kazakhstan and Moldova visited Dubna on 17-23 Sep-
tember. Their visit was organized by JINR on the
request of the Federal Agency for CIS affairs, com-
patriots living abroad and international humanitarian
cooperation.

On 18 September, young scientists were received
by JINR Director Academician V. Matveev, who
talked to the guests about the history, structure and
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MEXKAYHAPOAHOMY T'yMaHUTAPHOMY COTPYAHWYECTBY
(Poccorpyanndecrso).

18 cenTs6pst COCTOSAACH BCTPEYa MOAOABIX YIEHBIX
¢ aupexropom OVSIN akapemmrom B. A. Marseesbim,
KOTOPBII pacckasai rocTsaM 06 UCTOPuY, CTPYKTYpe U
MeXKAYHaPOAHOM COTpyAHM4ecTBe VIHCTHTYTA, pearn-
3yeMbIX KPYIHBIX MPOEKTAX ¥ BasKHEHIINX AOCTIKeE-
HUAX, TOAYIMBIINX MEKAYHAPOAHOE NPU3HAHNE.

Toctu moceTuAM 3IKCHEPUMEHTaAbHbIE — yCTa-
HoBk AH® u A®BD, a tarkke VyeGHO-Hay4HBIN
uentp OVUIM u o6CyAMAM ¢ €ro AUPEKTOPOM
C. 3. ITarkyAAKOM psA BOIPOCOB IOAI'OTOBKY HaYYHBIX
¥ MH3KEHEPHBIX KaApoB Ars MHCTHTYTA.

B xoae Busura B Ay6HYy AeAeranys MOAOABIX yde-
HbIx mocetura OD3 «Ay6GHa», BCTpeTHMAaCh C MpeA-
CTAaBUTEASIMM AAMVHUCTPALMY TOPOAQ, NOOBIBAAA B
yHuBepcurere «Ay6Ha», npuHsiaa yuacTme B paGoTe
VI AyGHeHCKOW IWKOABI YIPABAEHMS WHHOBAIVISIMHY,
CEKLIOHHOE 3aCeAdHue KOTOPON COCTOSIAOCH B Ou-
6anoreke OMSNM um. A. V. Baoxuuuesa.

Jy6na, 17-23 cenrsibpsi. Busur

B OMSIN neneraruu MoJIobIX
YUCHBIX U3 HAYYHBIX OpraHH3aiuil
AsepOaiikana, ApMEHUH,
Benopyccun, Kazaxcrana

1 MosioBbl. Y maMsITHUKA

B. U. Bekcnepy

Dubna, 17-23 September.

A delegation of young scientists
from scientific institutions of
Azerbaijan, Armenia, Belarus,
Kazakhstan and Moldova at the
monument to V. I. Veksler during
their visit to JINR

international cooperation of the Institute, large proj-
ects under implementation and important achieve-
ments that are acknowledged worldwide.

The guests visited the experimental facilities of
FLNP, VBLHEP and the UC of JINR and had a dis-
cussion with UC Director S. Pakulyak of issues of
training courses for scientific and engineering staff for
the Institute.

The delegation of young scientists also visited the
Special Economic Zone “Dubna”, met with the admin-
istration of the city, visited the University “Dubna”
and took part in VI Dubna School of Innovation
Management that had a section meeting at the JINR
Library named after D. Blokhintsev.




KOHPEPEHLINW. COBELLAHWA

C 30 wuronst no 5 wrons B Jlaboparopuu uHpOpMa-
IIUOHHBIX TEXHOJIOTHI mpoxonuna 6-s MexayHapoaHas
koH(eperuust «Pacnpedenennvie eviuucaenus u zpuo-
mexuonozuu 6 Hayke u oopaszoeanuuy. JlanHas xoHdpe-
peHLs SIBIISICTCS TPAJULMOHHOM st Jlaboparopuu
MIPOBOJIUTCS KaK/ble aBa rona, HauuHas ¢ 2004 r. Crout
OTMETHTH, 4TO 3a JIECSTh JIET KOH(EPEHIIUS IPEBPaTHUIIACh
B YHHKAJBHBIH POCCUICKHUHA (HOpyM ISl 0OCYKICHUS IITH-
POKOTO CIIEKTpa BOIPOCOB, CBA3AHHBIX C UCHOJIb30BAHHEM
pachpesiesieHHbIX U IPUJI-TEXHOJIOTHI B pa3iMuHbIX 00J1a-
CTSIX HayKH, 00pa30BaHWs, MPOMBIIIUIEHHOCTH U OW3Heca,
a Taxke 00CYXJICHNSI HOBBIX MJEH 1 CBEKHUX PE3yJIbTATOB.
@duHaHCOBYIO MOJIEPHKKY NTPOBEICHNIO KOH(EPEHIINH OKa-
3ana gupekius OMSN, cioHcopaMu 1 MapTHEPaMH BBICTY-
mumn: Supermicro Computer, NIAGARA, Quantum, Jet
infosystems, IBM, PARALLEL.RU.

CONFERENCES. MEETINGS

B pabore koH(epeHIMH NPHHIM y4YacTHE OKOJIO
200 y4eHbIX U3 Hay4HBIX LIEHTPOB ApMeHunu, benopyccun,
Bomrapun, Benrpun, Monromun, Pymsaun, CroBakum,
CIIA, ®panmum, Yexun, FOAP u ap. Poccust 6pi1a mipen-
CTaBJeHa y4acTHUKaMu u3 Oosiee yeM 30 yHUBEPCHTETOB
U UCCJIECJOBATENILCKUX LEHTPOB. B pamkax koH(pepeHLuu
ObLTa OpraHm30BaHa pabOTa BOCBMHU CEKITHH, Ha KOTOPBIX
00CyKIaIack poib TPUI-TEXHOIOTHH, JOOPOBOIBHBIX BBI-
YUCIICHUU, OOJIauHBIX TexHoyoruii, Big Data B momemsx
KOMITBIOTHHTA JIJISi METanpoeKkToB B Poccuu u Mupe, Takux
kak NICA u FAIR. Taxxe Obu10 IpoBeZieHO pabodee coBe-
manne « BeraucIuTenbHbIe MOACIH, IIPOrpaMMHOE obecte-
YyeHue 1 00paboTKa JaHHBIX ISl OYIyIINX SKCIIEPUMEHTOB
B oOyiacTH siaepHON (DU3HMKU BBICOKHX dHEpruii». Ha koH-
(hepentu 6110 TpeacTaBieHo 30 TUIEHAPHBIX 0030PHBIX
JIOKIIQJIOB M3BECTHBIX CICHUAIKNCTOB B OOJIACTH pacrpe-

JlaGoparopust nHGOPMAIMOHHEIX TEXHOIOTHH, 30 HIOHS — 5 HIOJIS.

VYyactauku 6-it MexyHapoaHoii KoHpepenmn «PacnpeneneHHbIe BEIYUCICHNS U TPUA-TEXHOJIOTHH B HayKe ¥ 00pa30BaHII)

The Laboratory of Information Technologies, 30 June—5 July. Participants of the 6th international conference “Distributed Computing
and Grid-Technologies in Science and Education”

The international conference “Distributed Computing
and Grid-Technologies in Science and Education” was
held at the Laboratory of Information Technologies of the
Joint Institute for Nuclear Research on 30 June—5 July.
The conference was the sixth one organized by the JINR
Laboratory of Information Technologies since 2004. It
should be noted that the conference has become a unique
Russian forum for the discussion of a wide range of ques-
tions connected with the use of distributed and grid tech-
nologies in different fields of science, education, industry
and business, and results.
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Financial support was provided by the Joint Institute
for Nuclear Research and the sponsors and partners:
Supermicro Computer, NJAGARA, Quantum, Jet infosys-
tems, IBM, PARALLEL.RU.

The conference was attended by more than 200 par-
ticipants from the scientific centres of Armenia, Belarus,
Bulgaria, the Czech Republic, France, Hungary, Mongolia,
Romania, Slovakia, South Africa, the USA, etc. Russia was
represented by participants from more than 30 universities
and research centres. Within the conference, there were or-
ganized eight sections, which included discussions on the




KOHPEPEHLINN. COBELWAHWNA

JICJICHHBIX BBIYMCICHUH, 65 CEKIMOHHBIX U 13 CTEeHI0BBIX
JIOKJIa/IOB.

OTKpBIT MIIEHAPHYIO CEKIUIO TIPECENaTeNh OPIKOMH-
teta koH(peperun, aupekrop JIUT B. B. KoperpkoB 1o-
KJIQJIOM O TEKYIIEM COCTOSHUM U MEePCHEKTUBAX Pa3BUTUS
Jlaboparopun uH(pOPMAIMOHHBIX TexHOJOrHiH. Ocoboe
BHUMaHHE OBIIO YAETICHO Pa3BUTHIO TPUA-UH(PACTPYKTY-
PHI, B TOM uHcie co3ganuio Tier-1 neHTpa, pa3BUTHIO KOM-
netoTuHra st Meranpoekra NICA, co3nanuio B jgadopa-
TOPHUH T€TEPOTeHHOI BHIUNCIUTENIEHON CUCTEMBI U APYTHM
MpOEKTaM, aKTUBHO pa3BuBatouiumcst B JINT.

C 1oKJmazoM O TEKyIIeM COCTOSHHH HCCIIe0Ba-
Hul, Hay4HOll monuTuke MHCTUTYTa, a Takke pa3BUTHU
meranpoekta NICA BeicTynun Burne-gupextop OMAU
I'. B. TpyOHUKOB.

00630opubit gokaan M. llymea (HEPH) Obu1 mocBs-
LIEH HCIONb30BAaHUIO BBICOKOIIPOU3BOIUTEIBHBIX BBIUUC-
JICHUH, MPOrpaMMHOMY o0OecredeHuto, o0paboTke 1 Xpa-
HEHMIO JAHHBIX ISl OyIyIIHX SKCIIEPUMEHTOB B 00IacTH
(PM3UKH BBICOKHX YHEPTHH.

Passuruto npoexra DIRAC, ciy:xarieMy oCHOBOH s
MOCTPOEHUS PACHPEACTCHHBIX BBIYHCIUTEIBHBIX CUCTEM C
JETKUM JOCTYIIOM K TpUA-pecypcam, oOnakaM, BEIUHCIIH-
TEJIBHBIM KJIAcTepaM M JOOPOBOJILHOMY T'PUAY MOCBSTHI
cBoii noxnan A. [laperopoaues (Lentp mo ¢usuke vacTwii,

CONFERENCES. MEETINGS

YuuBepcuter Mapcens, @pannust). B Hacrosiee Bpemst
DIRAC wucnonbe3yercss B HECKOJIbKUX KPYIHBIX JKCIEpH-
MeHTax B 00JacTH (PU3UKH BBICOKUX DHEPrHd U acTpodu-
3MKH, a TaK)Ke B HAIlMOHAIBHBIX TPHA-HH(PACTPyKTypax
Opanruu, Wcnanuu, BenukoOpuranuu, Wramuu, Kuras
1T

Bonbiioll mMHTEpeC y4YacTHHKOB KOH(EPEHLUH BbI-
3Banm pokman O. CmupHoBo# (JIyHICKHMIA yHHUBEPCHTET,
Isenust), nocesimenusiii ARC (ARC ceprepy), paszpabo-
taHHOMY B pamkax NorduGrid m ncmonp3yromeMycs He
TOJIBKO B I'PUJI-TIPUIIOKEHHUSIX, HO U B Ka4eCTBE HHTEP(EH-
ca ISl BBICOKOIIPOM3BOIUTEIBHBIX M OOATHBIX BBIYHCIIH-
TENBHBIX PECYPCOB.

J1. Onetinuk (JIMT OUSIN) npencraBuin 0030p Mpo-
exta PanDA (cucTembl TpOon3BOACTBA M PACTIPEACICHHOTO
aHaim3a), IepBOHAYaIbHO pa3pabO0TaHHOTO AJist 00padOTKH
JaHHbIX 3kcriepumenTta ATLAS Ha HEOTHOPOAHBIX pacpe-
JICTICHHBIX BBIYUCIUTEIBHBIX pecypcax, paccMOTpen BO-
npocsl JanbHelmero pa3sutus PanDA, B Tom uucie amns
peuenust npodinemsl Big Data.

Hcrionb30BaHNIO HOBBIX MEPEIOBBIX CETEBBIX TEXHOIO-
ruid, Takux kak SDN (Software Defined Networks), B koi-
naboparm ATLAS mocssitun cBoit moxnax A. Ilerpocsa
(JIUT ousn).

current and future role of grid technologies, cloud technolo-
gies, BigData in the models of computing for megaproj-
ects such as NICA and FAIR. During the conference, there
was also held a meeting “Computing Models, Software and
Data Processing for the Future HENP Experiments”.

The programme of the Conference included plenary
reports of well-known specialists in the field of distributed
computing.

The opening of the plenary programme was made
by LIT Director V. Korenkov with the report on the cur-
rent situation and perspectives of the development of the
Laboratory of Information Technologies. A special empha-
sis was made on the development of Grid infrastructure in-
cluding the development of Tier-1 centre, the development
of computing for the NICA megaproject, the development
of a heterogeneous computing system at the laboratory and
other projects.

G. Trubnikov, vice-director of JINR, made a presenta-
tion on the current status of research, scientific policy of
the Institute and the development of the NICA megaproject.

M. Schulz (CERN) made a review report on the use of
high-performance computing, software, and data process-
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ing and storage for future experiments in the field of high-
energy physics.

A. Tsaregorodtsev (CPPM, Aix-Marseille Université)
devoted his report to the development of DIRAC project
that serves as the basis for the construction of distributed
computing systems with easy access to grid resources,
clouds, computing clusters and volunteer grid. Nowadays
DIRAC service is used in several big experiments in the
field of high-energy physics and astrophysics, and in na-
tional grid infrastructures of France, Spain, the UK, Italy,
China, etc.

With a big interest the participants listened to the lec-
ture made by O. Smirnov (Lund University) that was de-
voted to the ARC developed within NorduGrid and being
used not only in Grid applications, but also as an interface
for the high-performance and cloud computing resources.

D. Oleynik (LIT, JINR) in his reports presented a re-
view of the PanDA (Production and Distributed Analysis
System) project that was originally developed for process-
ing of data from the ATLAS experiment on heterogeneous
distributed computing resources. He also discussed the
questions of the future development of PanDA, including
for the purposes of Big Data problem solution.




KOHPEPEHLINW. COBELLAHWA

M. lynea (IFIN-HH, Pywmbiauns) caenan  0030p
TEKyIIET0 COCTOSHHUSI PYMBIHCKOTO CETMEHTa TpU-
nHppacTpyKTyphl, pazpadoranaoro B DFCTI, ero pomu B
¢deneparmn RO-LCG Tier-2, a Takxe mpeicTaBuil cTpare-
THIO €r0 JalbHEHIIEro pa3BUTHs.

B noknane E. Tuxonenko (JIMT OUSN) Obu1 nan 06-
30p TEKYIIETO COCTOSHUS U IPEJCTABICHBI TIaHBI Pa3BHU-
tust korabopanueit RDMS (Russia and Dubna Member
States) rpua-uHGpacTpyKTypsl Juis sKkcriepumenTa CMS Ha
LHC.

W3MeHeHns M BBIYNCIUTENbHON HHPPACTPYKTYPBI IS
skciepumenTta ALICE Obur mocesimen moximan A. 3apo-
yennena (Cankr-IlerepOyprckuii rocynapcTBeHHbIH yHHU-
BepcuTeT). BpumM paccMOTpeHBI BONPOCHI Iepexojga Ha
HOBYyI0 (paitmoByto cuctemy CVMFS mns xpaneHus mpo-
rpaMMHBIX NPOAYKTOB, BHeApPeHHs HOBOW cucteMmbl EOS,
MIPE/ICTaBICH 0030p CYIIECTBYIOUIMX MOJAEIEH BHPTYallb-
HBIX O0JIAKOB [UIsi 00pabOTKM IaHHBIX. DTH OOHOBJICHUS
¥ HOBBIE KOHIIETIIINU MTOJDKHBI o0ecrednTh 3(pdexTuBHOE
XpaHeHHe, JOCTyHn M 00pabOTKy AaHHBIX SKCIIEPUMEHTa
ALICE B oxunaeMbIx nyckax 2 u 3.

00630pHbIit noknan 0. Jlazuna (HULL «Kypuarosckuii
WHCTUTYT») OBLI MOCBSIIECH TEKYIIEMY COCTOSHHUIO U ILIa-
HaM JaJbHEHINEr0 PasBUTHS PACHPE/ICIICHHOW BBIYHMCIIN-
TeNbHOI HHppacTpyKTyps! ypoBHs Tier-1 B KypuaroBckom
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nHctutyTe s skcnepumenTtoB ALICE, ATLAS u LHCDb
Ha LHC.

O030p COCTOSIHMSI M TIEPCIICKTHB PAa3BHUTHs LIEHTpa
Tier-1 B JIUT OUSAU mns sxcnepumenta CMS Obu1 1aH B
nokmane T. A. Ctpmwk (JIUT OUSIN). beuto oTMeueHo, 9TO
B 2012 r. B JIUT Obu1 co3maH yCIENIHO (YHKIIMOHUPYTO-
it npororun Tier-1, a nanpHeliniee pa3BUTHE STOTO IPO-
eKTa TpeOyeT PeryyisipHOrO yBEINYCHHS BHIYHUCIUTEIBHBIX
MOIIHOCTEH, 00beMa XpaHEHHsI JaHHbIX, & TAKXKE Pa3BUTHUS
WH)XEeHEpHOW 1 ceTeBoit mH(pacTpykrypsl JINT ams oGe-
cneuenuss 100 %-i HafeKHOCTHU U AOCTYIHOCTH LIEHTpa B
COOTBETCTBHH € MOTPEOHOCTIMHU 3KcriepuMeHToB Ha LHC.

Joxnan B. Kotmsipa (UTO®, ITlpotBuHO) OBLT TO-
csmieH caiity RU-Protvino-IHEP, sBisromemycs ogHuM
n3 1pex kpynueimmx Tier-2 caiitoB WLCG B Poccun.
BrruuciurensHble pecypesl caidTa UCIOIb3YOTCS AJIs DKC-
nepumenToB ATLAS, ALICE, CMS, LHCb. B moxmane
OBLTH TIpEACTAaBICHBI TUTAHBI 110 JAJBHEHIIEH MOJEepHH3a-
LUK ¥ HapallMBaHUIO BBIYMCINTEIBHBIX MOLIHOCTEH JaH-
Horo Tier-2 caiita.

A. Adanacee (U PAH) pacckasan o TpaauimoH-
HBIX ¥ HOBBIX ITOJX0/1aX K PEIICHHUIO 3a/1a4 ONTHMHU3AINH B
pacIipe/ieIeHHbIX BHIYUCIUTEIIBHBIX Cpe/ax.

PesynbTarhl pa3paboTKH U peann3aluy pacipenencH-
HOU BeruncauTensHou cetr MarGrid Ha 6a3e KOMITBIOTEPOB

A. Petrosyan (LIT, JINR) devoted his report to the use
of modern network technologies such as SDN (Software
Defined Networks) in the ATLAS collaboration.

M. Dulea (IFIN-HH, Romania) presented a review of
the current status of the Romanian segment of grid infra-
structure developed in DFCTI, its role in RO—LCG Tier-2
federation, and also the development strategy.

E. Tikhonenko (LIT, JINR) provided a review of the
current status and development strategy of grid infrastruc-
ture for CMS and LHC experiments by RDMS (Russia and
Dubna Member States).

The changes of computing infrastructure for the ALICE
experiment were presented in the report by A. Zarochentsev
(SPbSU). The report covered the questions of switching to
a new file system CVMFS for the storage of software pro-
grams, the questions of implementation of a new system
EOS; there was also a review of existing models of virtual
clouds for data processing. These updates and new concepts
should provide effective storage, access and processing of
data from the ALICE experiment in the expected launches
2 and 3.

A review report by Yu. Lazin (the National Research
Centre “Kurchatov Institute) was devoted to the current
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status and development strategy of distributed computing
infrastructure of Tier-1 level at the Kurchatov Institute for
the ALICE, ATLAS, LHCb and LHC experiments.

T. Strizh (LIT, JINR) presented a review of the status
and development perspectives of the Tier-1 centre at LIT
for the CMS experiment. It was noted that in 2012 at LIT
there was constructed a successfully operating prototype of
Tier-1, and the future development of this project requires
a regular increase of computational power, data storage ca-
pacity, and also the development of engineer and network
infrastructure of the Laboratory in order to provide 100%
reliability and accessibility of the centre in accordance with
the requirements of the LHC experiments.

The report by V. Kotlyar (the Institute for High Energy
Physics, Protvino) was devoted to the RU-Protvino-IHEP
site that is one of the three biggest Tier-2 sites of WLCG in
Russia. Computing resources of that site are used for four
big experiments in high-energy physics: ATLAS, ALICE,
CMS and LHCb. The report provided plans for the future
development and increase of computational power of that
Tier-2 site.
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PecniyOnmkun Mapuii On ObUIM NIpEACTaBICHBI B JIOKJIAJIE
E. IMorexuna (III'TY, Mapwuii D). Drta rpun-cetb npu-
MEHSETCS JUI PEHIEHUs 3a1a4 BBICOKON BBIYHACIUTENBHON
CIIOKHOCTU. B 1oKiiaze mpuBeneHbl aNropuTMbl (yHKIH-
OHHPOBAHMSI CUCTEMbI M MOJCTH XPaHEHHsS MaHHBIX HpU
MPOEKTUPOBAHUH COOCTBEHHOTO KJIHEHT-CEPBEPHOIO MPO-
rpamMHoro komrutekca MarGrid auist ocymiectBiieHust pac-
MPEJEIICHHBIX BEIYUCICHHUH.

B pamkax koH(epeHIHM OBUTM TPOBENEHBI ABYX-
HeJleNbHbIe 00yJaromue Kypcehl 10 TEXHOJIOTHSIM Iapall-
JIEJBHOTO MPOrPaMMHUPOBAaHMS. YUYacTHUKU U3 MoHromuu,
Pympinun u Poccum 3aciymianu JeKUUM 10 TaKuM

texnonorusiM, kak MPI, OpenMP, CUDA u OpenCL;
OBUTH TIPOBENCHBI TPAKTHYCCKHE 3aHATHS Ha 0asze Te-
TEPOTEHHOTO  BBIUMCIUTENbHOTO Kimactepa HybriLIT
(http://hybrilit.jinr.ru/).

B xo1¢e coBemanuii 1 AUCKYCCHil Ha KOH(PEPEHIIUU 00-
CYXJIaJIOCh MHOTO BOIPOCOB, OBUIM TMPEJIOKCHBI HOBBIC
MIEPCIICKTUBHBIC TIPOCKTHI, HAIIPABJICHHBIC HA PACIIUPCHIE
corpynamdectBa JIUT ¢ opraHm3anusMu ¥ YHHUBEPCHUTE-
tamu crpaH-ydactHul], OUSU. TIpe3eHtannu caenaHHBIX
JIOKJIaJIOB, 3JIEKTPOHHBIA BapHaHT COOpPHUKA TE3UCOB M
(doromarepuanbl pa3MEIICHBI Ha CalTe KOH(EPCHIIUU
http://grid2014 jinr.ru.

JlaGoparopus Teopernueckort puzuku uM. H. H. boronro6osa, 1419 uroms.
Cosemanue 1o Gu3nKe CHIFHOB3aMO/ISHCTBYIOIUX CUCTEM

The Bogoliubov Laboratory of Theoretical Physics, 14—19 July. The Workshop on Physics of Strongly Interacting Systems

The report by A. Afanasiev (IITP, RAS) was devoted to
the traditional and new approaches to the solution of opti-
mization problems in distributed computing environments.

E. Potekhin (the Volga State University of Technology,
Mari El) provided the results of the development and imple-
mentation of the distributed computing network MarGrid
on the basis of the Mari El Republic’s computers. This Grid
network is used for the solution of problems of high com-
putational complexity. The report provided algorithms of
the system’s operation and the models of data storage in the
design of native client-server software complex MarGrid
for the performance of distributed computing.

During the work of the conference there were made
30 plenary reports, more than 65 sectional reports and
13 poster presentations.

Within the conference there was held a tutorial on paral-
lel programming technologies. Participants from Mongolia,
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Romania and Russia listened to the lectures on the follow-
ing technologies: MPI, OpenMP, CUDA and OpenCL. The
practical trainings were held on the basis of the heteroge-
neous computing cluster HybriLIT (http://hybrilit.jinr.ru/).

During the meetings and discussions within the con-
ference, there were considered many questions, suggested
promising projects aimed at the extension of LIT collabora-
tion with organizations and universities of Russia and JINR
Member States.

Presentations, a book of abstracts in electronic form
and photos are available at the site of the conference:
http://grid2014 jinr.ru.

The Bogoliubov Laboratory of Theoretical Physics and
the State Central Laboratory of Theoretical Physics (Chi-
nese Academy of Sciences) organized a traditional Joint
Workshop on Physics of Strongly Interacting Systems in
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C 14 1o 19 utons B JlyOHe MpoXoauiio TpaAUIHOHHOE
COBMECTHOC cCoGeujanue no uzuke cuibHO83aUMOOell-
cmeyrowux cucmem, oprannzoantoe JIT® um. H. H. bo-
rooboBa U lleHTpanbHON TOCYIapCTBCHHOU J1aboparo-
pueii Teopernyeckor puznkn Knraiickoit akageMun Hayk.
['maBHOII menpI0 coBemanus ObITO cOOpaTh BMECTE Teope-
THUKOB U IKCIIEPUMEHTATOPOB, U3y4alOIUX CBOWCTBA HU3-
KOJIeXKAIIMX BO30YKICHHBIX COCTOSIHUH siiep, AalIeKnX OT
TPaHUIIBI CTAOMIBHOCTH, U MEXaHU3MBI CIHUSHUS TSKEIBIX
snep. B coBemanuy NpuHsUIA ydacTre okosio 50 denoBex,
BKutovasi 14 komuter uz Kuras, 2 — u3 ®@pannuu, 3 — u3
lepmannu. beiuma mpencraBieHa OOMIMpHAsS TEMAaTHKA!
H3yYeHHNE PEeaKINi ITOJIHOTO CIUSHUSA, TPUBOMSIINX K 00-
Pa30BaHUIO CBEPXTKEIBIX SACP; KBA3UICICHUE U PEaKIHH
MHOTOHYKJIOHHBIX Tlepefad, IPUBOISIINE K 00pa3oBaHUIO
HOBBIX DK30THYECKHUX sep, H30Mephl hopMbl i K-m3omepsr
B TSDKEJIBIX SIIPax, CTPYKTypa siaep, u3ydaemast Ipu moMo-

JlaGoparopust nHGOPMAITMOHHBIX
TexHonoruii, 11-16 asrycra.

33-s1 Beepoccniickast KoH(pEpeHIHs
0 KOCMHYECKHM JydaM

The Laboratory of Information
Technologies, 11-16 August.

The 33rd All-Russian Conference
on Space Rays

Dubna on 14-19 July. The main aim of this workshop was
to bring together theoreticians and experimentalists for
deeper understanding of the properties of the low-lying
excitations of nuclei far from stability and mechanisms of
fusion. There were about 50 participants, including 14 rep-
resentatives from China, 2 from France, 3 from Germany.
The main topics included study of complete fusion reac-
tions leading to superheavy nuclei, quasifission and trans-
fer-type reactions, production of exotic nuclei, shape- and
K-isomers in heaviest nuclei, and the structure of nuclei
with modern microscopical methods.

Besides theoretical talks, the experimental results ob-
tained at FLNR and China institutes were reported. The
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I COBPEMEHHBIX MUKPOCKOIIMYCCKUX METOIOB; PacIalbl
9K30THYECKUX SAEP.

Ha coBemjanny OBIIO MPEACTABICHO HECKOJIBKO JI0-
KIIQJ0B 00 MHTEPECHBIX SKCIICPUMECHTAIBHBIX pe3yIbTaTax,
MOJTy4eHHBIX (Gu3ukamu JISIP u knTalickux MHCTHTYTOB.
CoOBMECTHOE COBEIIaHUE CTAJI0 XOPOIIeH BO3MOXKHOCTBIO
JUTA YKPEIUICHUS COTPYIHHYECTBA MEKAY (GHU3UKAMH U3
Kuras u OUAU. OdwunmansHas CTpaHUIA COBCIIAHHS
http://theor.jinr.ru/meetings/2014/jwp14/.

H. Aumonenko

11-16 aBrycra Bmepseie B [[yOHe, B JlaGoparopuu
MH(POPMALMOHHBIX TeXHOJIOTHH npoxoauia 33-a Bcepoc-
cuiickas KoHghepenyus no Kocmuueckum Jiyudm, opra-
auzoBanHas OVSU, HUMSA® MI'Y, Haygasim coBeTOM 11O
KOMIUIEKCHOH pooieme «KocMudeckue 1yqn», YHHBEPCH-
tetoM «JlyoHa». B Heil npunsiin ydactue 6onee 200 yue-
HBIX M3 BCEX HAyYHBIX MHCTUTYTOB M YHHBepcUTeTOB Poc-

joint workshop was a good opportunity to strengthen the

cooperation among physicists from China and JINR.
The official website of the workshop

http://theor.jinr.ru/meetings/2014/jwp14/.

is

N. Antonenko

On 11-16 August, for the first time in Dubna, the
33rd All-Russian Conference on Space Rays was held at
the Laboratory of Information Technologies. It was orga-
nized by JINR, SRINP MSU, the Scientific Council on the
comprehensive problem “Space Rays”, and the University
“Dubna”. Over 200 scientists from all scientific institutes
and universities of Russia involved in various studies of the
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CHH, 3aHMMAIOLINXCSl PA3IMYHBIMU ACTIEKTaMU HPOOJIEMBI
kocmuaeckux sryueit (KJI), a Takke crienuainucThl U3 CTpaH
CHI u EBpormnsl.

Hayuynass mnporpamma KoH(EpeHIMH OXBaThIBaja
IIMPOKUHA KPYT aKTyaJdbHBIX MPOOJEM, CBS3aHHBIX C HC-
CJIC/IOBAaHMEM KOCMHMYECKHX JIydel: IpsMble, Ha3eMHbIC
U3MEpeHUs] U Teopus (Aapa, IEKTPOHBI, TaMMa-H3Iy-
YeHHE); MIOOHBI M HEHTPWHO; COJHEYHBIE KOCMUYECKHE
ayun; momyisinun ranaktudeckux KJI; reodusnueckne
a¢dexrer KJI u ux BiusHHE Ha KiIMMaT. 3acelaHus Ipo-
xomwid B (hopMe IUICHAPHBIX CECCHH, a TaKKe CTEHJIO-
BbIX cekiuil. C mpuriameHHbiMu fgokinagamu ot OUSN
Beictymmmn O. B. PorageBckuii (JI®BD), xotopsiii pac-
cKkaszan o ¢u3uyeckol mporpamme Ha yckopurene NICA,
I'. M. Tep-Axonbsia (JISIP) — o cuHTe3e U MoucKe CBEepX-
TSDKEJIBIX DJIEMEHTOB B MPHUPOJE M B KOCMHYECKUX JIydax,
b. A. llait6onos (JISIT) — o xone baiikanbckoro HelTpHH-
HOTO dKcriepuMenTa, A. I. ONbIIeBCKUN — 0 HEUTPUHHBIX
ucciienoBanuax B OVSN.

C 25 mo 29 asrycra B OMSN mpoxoauna MexmayHa-
ponHas MononekHas koH(pepeHuus «CospemenHnvle npo-
071embl NPUKIAOHON MamemMamuKku U UHGoOpmamuxku»
(MPAMCS’2014), opranm3oBaHHasl IIOI ATHAOI HAIHO-
HaJILHOIO KOMHTETa MexayHapoaHoro CooOlmecTsa 1o
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MIPOMBIIIIIICHHON U MpHKIIaaHoI Matematuke (SIAM), mex-
JYHapOIHOTO KOOPAWHALMOHHOTO KOMUTETA 110 BBIYHCIIH-
TeNbHONM Maremaruke akajgemuil Hayk ctpaH CHI. Opra-
HHU3aTOpaMHi KOH(EPEeHIMH BBICTYmWIM MHCTHTYT mpu-
knanHoi maremaruku (UIIM) um. M. B. Kengsiira PAH,
Jlaboparopus nHopManmoHHBIX TexHONoruit OMAN, Nn-
CTHUTYT BEUUCIUTEeNbHON MatemaTuku (MBM) PAH, Hay4-
HO-MCCJIeIoBaTeNbCKuil BeraucnTenbubiid nentp (HUBILY)
MI'Y um. M. B. JlomonocoBa.

Kondepenmus cobpama 132 ygactHuka u3 Poccum,
benopyccun, Tamkuxkucrana, Apmenuu, Mouronuu,
CnoBakuu n Ykpaussl, u3 HuX 108 yenoBek — CTyAEHTHI,
ACTIMPAHTBI, MOJIO/IbIE YUCHBIE B BO3pAcTe 10 35 JIeT BKIIO-
gutensHO (6onee 80% oT obmiero yrcna y4acTHHKOB). B
pabore KOH(pEepeHIMN NPUHAIM y4acTHE /Ba aKaJIeMHKa,
nBa uneHa-koppecnonjenta PAH, 21 noxtop u 12 xanau-
JIaTOB HayK.

[IpencTaBneHHble HA KOH(PEPEHIIMH 1OKJIaIbl OXBAaTH-
JM BeCbMa LIMPOKHE M aKTHBHO Pa3BUBAIOIINECS 00IacTH
MPUKIIAJHON MaTeMaTHKH: NPUMEHEHUE PACHpPeaeIeHHbIX
U BBICOKOTIPOM3BOIUTEIBHBIX BBIUMCICHUN I PELICHUS
MIPUKJIAJHBIX 3314, YTO CBSI3aHO C Pa3BUTHEM HOBBIX Me-
TOJIOB U aJITOPUTMOB, & TaKXKe TEXHOJIOTHII MTapalIeIbHOTO
POrpaMMHUPOBAHMs, MO3BOJISAIONIMX MPOBOJUTH PACUeThI
Ha HOBBIX BBIUMCIINTEIBHBIX apXUTEKTypax.

problem of space rays took part in it, together with special-
ists from CIS countries and Europe.

The scientific programme of the conference included
a wide range of urgent problems related to space rays re-
search: direct ground measurements and theory (nuclei,
electrons, gamma rays); muons and neutrinos; solar space
rays; galactic space rays’ modulations; geophysical effects
of space rays and their influence on the climate. The meet-
ings were held in the form of plenary sessions and poster
sections. The invited reports from JINR were delivered by
0. Rogachevsky (VBLHEP) who spoke about physics pro-
gramme at the NICA accelerator; G.Ter-Akopyan (FLNR),
on the synthesis and search for superheavy elements in na-
ture and space rays; B. Shaibonov (DLNP), on the status of
the Baikal neutrino experiment; and A. Olshevsky, on neu-
trino research at JINR.

On 25-29 August the Joint Institute for Nuclear Re-
search, under the auspices of the National Committee of the
Society for Industrial and Applied Mathematics (SIAM),
the International Coordinating Committee for Computa-
tional Mathematics of the CIS Academies of Sciences,
hosted the international conference for young scientists
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“Modern Problems of Applied Mathematics and Com-
puter Science”.

The conference was organized by the Keldysh Institute
for Applied Mathematics of RAS, JINR Laboratory of
Information Technologies, the Institute of Computational
Mathematics of RAS and the Research Computer Centre
of MSU.

The conference was attended by participants from
Russia, Belarus, Tajikistan, Armenia, Mongolia, Slovakia
and Ukraine. Russia was represented by participants from the
Joint Institute for Nuclear Research, University of Nature,
Society and Man “Dubna”, Moscow State University,
MSU Research Computer Centre, the Keldysh Institute for
Applied Mathematics of RAS, Moscow State University of
Wood, the National Research Nuclear University “MEPhI”,
NRC “Kurchatov Institute”, the Dorodnicyn Computer
Centre of RAS, Moscow Physico-Technical Institute,
the Institute of Computational Mathematics of RAS,
St. Petersburg State University, Voronezh State University,
the Sobolev Institute of Mathematics of the Siberian Branch
of the Russian Academy of Sciences, the Trofimuk Institute
of Oil-and-Gas Geology and Geophysics of the Siberian
Branch of the Russian Academy of Sciences, the People’s
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C npuBETCTBEHHBIMH CIIOBaMH K YU4aCTHHKAaM 0Oparu-
JIMCh TIIaBHBIN y4ueHbli cexperaps OSSN npod. H. A. Py-
caxosny, qupekrop JIMT OUSU npod. B. B. Kopenbkos,
3amectutens aupekropa UIIM um. M. B. Kengeima PAH
mpod. A. JI. Apenaukos.

[InenapHyr0 uacTh MpOTrpaMMbl KOH(EPEHLIUH OT-
kpe1 aupekrop JIMT mpod. B. B. KopenpkoB nokimamom
«Pa3Butne pacnpeneneHusix Berauciaenuit B JINT OUSANy,
TIOCBSAIICHHBIM PA3BUTHIO TPOTPAMMHOTO M aIIapaTHOTO
obecrieuenust LlenTpanbHoro MH(OPMAIMOHHO-BBIYHCIIN-
tenpHOTO KoMmIutekca (LIVBK) OUMSU, mpennazHaueHHO-
TO Ul MPOBEICHUS PA3IMYHBIX HAYYHBIX HCCIEJOBAHUM,
B TOM 4YHCJIE Al OOJNBIINX IKCIEPUMEHTOB, Uepe3 IpH-
3My MHPOBBIX TEHJCHIMH B Pa3BUTHU IMapajuIelbHBIX,
pacnpesiesleHHbIX M OONIaYHBIX BBIYMCICHUH, a Takxke Big
Data (Gospmnx JaHHBIX). BerauciuTensHble pecypchl U
pecypcsl s xpanenus aanabix B [IUBK OMSAN ucnons-
3yIOTCSl KaK JIOKaJbHBIMU TTonb3oBaressimu OMSIU, tak u
MOJIH30BATESIME MEXIYHAPOAHBIX HMPOEKTOB JAJS IMPOBE-
JICHUS! PacTpe/IelICHHBIX BBIYUCIICHUI, B TIEPBYIO OUepe/ib,
CBSI3aHHBIX C AaHHBIMU dKcrniepuMenToB Ha LHC (ATLAS,
CMS, ALICE). B. B. KopenpkoB pacckazanx 00 opranmnsa-
UM CETEBOH HMH(PACTPYKTYpHI, COCAMHSIONICH YIIpaBIIsi-
IOIINE CEPBEPHI, BBIUUCIUTEIBHYIO CHCTEMY H CHCTEMY
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XpaHCHHS TaHHBIX, 0OecreunBarolieii 3¢ dpexTuBHOE QyHK-
MOHUPOBAHHE BEIYMCIUTEIHHOTO KOMILIEKCA.

Axagemuk  PAH  b. H. YerBepymwkun — (MIIM
uM. M. B. Kenpima PAH) nocssituit cBoit 0030pHbIi 10~
Ki1an 3D-MonenMpoBaHMIO 3371a4 MAarHUTHOM Ta30BO# TMHA-
MUK{ Ha BBIYUCIUTEIBHBIX CHCTEMaX CBEPXBBICOKOH PO-
W3BOJMTENILHOCTH. Takol Kiacc 3a7a4 akTUBHO UCCIIEAyeT-
csa B UIIM um. M. B. Kengprma PAH. [lns permenus aTux
3a/1a4 aKTUBHO pa3palaThIBalOTCs KaK HOBBIC UHCIICHHBIC
METO/IbI, TAK W TapajlieNbHbIe aJTOPUTMEI JUI IPOBE/e-
HUSI pacyeTOB Ha IMOPUIHBIX BHIYMCIUTEIBHBIX CHCTEMAaX.
Pe3yanaTb1 3TUX l/ICCJ'leJIOBaHl/Iﬁ 6])1.]11/1 MMpCACTaBJICHbBI B
noknanax npod. B. @. Tumkuna, npod. B. . MaxykuHa,
B. O. [logprira, A. C. Bongapesa.

C OonbIIMM WHTEPECOM YyYacTHHKH KOH(pepeH-
WU 3aciIylialid JIEKIUIO ulieHa-KoppecnonaeHta PAH
B. B. Boeomuna (HUBIL MI'Y um. M. B. JlomoHOCOBa)
«Komnbrorepusiit Mup 2020: WITpUXy K HOPTPETY», NOCBSI-
LIEHHYIO0 Oy/IyIieMy pa3BUTHIO BHICOKOIIPOU3BOANTEIBHBIX
BBIYUCJICHUI, @ UMEHHO HACTYIarollell HOBOM 3pe HK3a-
(bITOTICHBIX BBIUMCIIEHUH. J[OKIaguuK 0C000 MOTIEPKHYII,
910 A7 3(PpPEKTUBHOTO TPOBENCHHUS SK3a(PIONCHBIX BEI-
YHCIIEHNH HE0OX0IMMO PELINTH Psilt 3a/1a4, OAHOW U3 KOTO-
PBIX SABJIACTCA pa3BUTUC IPUHIUIIANAJIBHO HOBBIX BbIYHCIIN-
TEJBHBIX METOMOB H MTOJXOI0B.

Friendship University of Russia, the Vernadsky Taurian
National University, etc.

The total number of the conference participants was
132, with 108 persons being students, postgraduates and
young scientists under 35 years of age (more than 80%). Two
Academicians, two Corresponding Members of the Russian
Academy of Sciences, 21 Doctors and 12 Candidates of
Science took part in the conference.

The reports presented at the conference covered a wide
range of actively developing areas of applied mathematics,
such as application of distributed and high-efficiency cal-
culations for solving applied tasks. This is connected with
the development of new methods and algorithms as well
as the parallel programming technologies that allow one to
perform computations on new computing architectures.

At the opening of the conference, JINR Chief
Scientific Secretary Prof. N. Russakovich, LIT Director
Prof. V. Korenkov, Deputy Director of the Keldysh Institute
for Applied Mathematics of RAS Prof. A. Afendikov ex-
tended their greetings to the participants.

The plenary part of the conference programme was
opened by LIT Director Prof. V. Korenkov with the report
“The development of distributed computing at LIT, JINR”.
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The report was devoted to the development of the software
and hardware support of the JINR Central Information
Computer Complex (CICC) intended for carrying out vari-
ous scientific studies, including big experiments, through a
prism of the global tendencies in the development of paral-
lel, distributed and cloud computing as well as Big Data.
The computing resources and resources for data storage in
the CICC are used both by local JINR users and by the users
involved in the international projects for carrying out dis-
tributed calculations related, first of all, to the data coming
from experiments on the Large Hadron Collider (ATLAS,
CMS, ALICE). The lecturer spoke about the network infra-
structure connecting managing servers, a computing system
and a data storage system providing the effective function-
ing of the whole computer complex.

Academician of the Russian Academy of Sciences
B. Chetverushkin (the Keldysh Institute for Applied
Mathematics, RAS) devoted his survey report to the 3D
modelling of the problems of magnetic gas dynamics
with the help of ultrahigh-performance computing sys-
tems. Such a class of tasks is actively investigated at the
Keldysh Institute of Applied Mathematics of RAS. To
solve these problems, both new numerical methods and
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AxanemMux PAH 1O0. T'. EBTymenko (BII
uM. A. A. Jloponuunieina PAH) B cBoem nokiane paccMo-
Tpel METOA HEPABHOMEPHBIX IMOKPBITHH, MpEIHA3HAUCH-
HBIN ISl HAXOXKACHHS 3KCTpeMyMa (DyHKIIMHM Ha KOMIIAaKT-
HOM MHOXecTBe. J[aHHBIH METOJ| rapaHTHUpPYeT TOYHOCTh
HOJIy4aeMbIX TPHOJVKEHHBIX PEIICHUH ONTHMHU3AINOH-
HOW 3aJa4H.

Jlexuuns unena-xkoppecnonaenra PAH E. E. TeipThI-
mHukoBa (UIBM PAH) Obiia nocssimieHa pasBUTHIO U
0000IICHUIO METO/Ia MUHUMAJIbHBIX HEBSI30K, IOJIYYECHHIO
OLIEHOK €T0 CXOAMMOCTH, CIoco0aM IMOCTPOCHHUS MPeno-
OycnaBnuBareneil 1 uX 3PPEKTHBHOCTH.

B nexuun unena-xoppecnonneHta PAH A. C. Xo-
nonosa (MAIT PAH) Obutu mpeacTaBiaeHbI BBIYHUCIUTEIIb-
HBIE MOJEIH JBXCHUSI KPYIMHBIX KOCMHYECKUX TEN B ar-
Mocdepe 3emin. MccnenoBanus B JaHHOH 00JIaCcTH UMEIOT
OosbInoe Kak pyHAaMEeHTAIbHOE, TAK U TPUKJIIaJHOE 3HAYe-
HUE B CBSI3U C TEM, YTO COCTOSIHMSI HUKHEW M BEpXHEH ar-
Mocdepbl 3eMIH CyIIECTBEHHO BIIHSIIOT HA )KU3HEESITEIb-
HOCTB K2)KJIOT0 YeJIOBEKA KaK B OMOJIOTNYECKOM IIIaHe, TaK
U B IUIaHe oOecrieyeHnst paboThl TEXHUYECKHX CUCTEM.

B nokmame  mpod. B. A. Kpwoxkora  (UIIM
M. M. B. Kengermma PAH) 6puto oTpaskeHO COCTOSTHEE
HCCIIEJOBAaHNI B TakoW Ba)KHOM OOJACTH MapaiiieiabHBIX
BBIYKMCIICHUH, KaK aBTOMaTH3alys Ipolecca pacnapaluie-
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JIMBaHUsI TIPOrPaMM, PEalM30BaHHBIX Ha SI3bIKaX BBICOKO-
ro YpOBHsI. AKTYaJIbHOCTb TOTO HAMPABICHUS CBSI3aHA C
ajlanTanyei y)xe CynecTBYIOIEero IporpaMMHOro obecrre-
YCHHUA JIA 6ypHO Ppa3BUBArOMIUXCA I'CTECPOrCHHBIX BbIYHC-
JIUTENBHBIX CUCTEM, COJCPIKAIIUX PA3ITHUHbBIC YCKOPUTEIN
BBIUKMCJICHUI, Hanpumep, rpaduveckue Mmporeccopsl, co-
nipoueccopsl Intel Xeon Phi u ap.

MareMaTn4eckoMy MOJIEIIMPOBAHHIO SKCIIEPUMEHTOB
Ha crposmiemcs B OSSN kommaiinepe NICA ObuT mocBsi-
mien goknan O. B. Porauesckoro (JI®BD OUSN). On pac-
cKa3all 00 aKTyaJIbHOCTH HKCIICPUMEHTOB, O ITPEIaraeéMbIX
TCXHUYCCKUX PCIICHUAX IJIA MPOCKTUPOBAHUA IOKCIICPU-
MEHTaJIbHBIX YCTaHOBOK. J[OKJIaquuKk 000CHOBAJI MCHOJb-
3yeMbl€ METOJIbl U MPOrPAMMHBIC MAKEThI AJISI MOJCTHPO-
BaHMsI SKCIECPHMEHTAIBHBIX YCTAaHOBOK, MOJAEIMPOBAHUS
CTOJIKHOBCHUA TSAXKCJIbIX HOHOB U BSaHMOﬂeﬁCTBHﬁ BO3HU-
KalOIIUX YacTHIl ¢ U3MEPHUTEIHHBIMU MPUOOpaMu (IKCIIe-
PUMEHTATbHBIMU YCTAHOBKAMH).

[Tpod. M. I'marnu (JIT® OUSIU; Yuusepcurer [1aBna
Mozeda Iladapuka, CroBakus) HOCBATHI IOKIA HPHME-
HEHHIO COBPEMEHHBIX KBaHTOBO-TIOJIEBBIX METO/IOB M TOJI-
XOJIOB CTAaTUCTUYECKOH (DM3MKKU K TEOPUH Pa3BUTOH Typ-
OynentHoct. OOOCHOBaHME MCIOJIB30BAaHHS KBaHTOBO-
MIOJIEBBIX METO/IOB OIMCAHUs TypOYJICHTHOCTH 3aKiiova-
€TCs B TOM, YTO, SIBIISISICh, 110 CYIIECTBY, KJIaCCHYECKOH, B

parallel algorithms for carrying out calculations on hy-
brid computing systems are actively developed. Results of
these studies were presented in reports by Prof. V. Tishkin,
Prof. V. Mazhukin, V. Podryga and A. Boldarev.

The big interest of the participants was caused by
the lecture delivered by RAS Corresponding Member
V. Voevodin (RCC, MSU) “The Computer World’2020:
Strokes to the Portrait” which was devoted to the future
development of high-performance computing, namely, to
the coming new era of exaflops computing. In his report
V. Voevodin especially emphasized that for effective exa-
flops computations one should solve a number of tasks, one
of which is the development of essentially new computing
methods and approaches.

Academician Yu. Evtushenko (the Dorodnicyn Com-
puter Centre, RAS) discussed a method of non-uniform
coverings intended for finding an extremum of a compact
set function. This method provides a guarantee of accuracy
of the derived approximated solutions of optimization prob-
lem.

The lecture delivered by RAS Corresponding Member
E. Tyrtyshnikov (ICM, RAS) was devoted to development
and generalization of the minimal discrepancy method, ob-
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taining estimates of its convergence and ways of construct-
ing preconditionings and their efficiency.

RAS Corresponding Member A. Kholodov (IAP, RAS)
presented computing models of motion of large space bod-
ies in the atmosphere of the Earth. The research in this area
is of big fundamental and applied value as the conditions
of the lower and upper atmosphere of the Earth essentially
influence the ability to live for each person both from the
biological viewpoint and from the viewpoint of the proper
work of technical systems.

Prof. V. Kryukov (the Keldysh Institute for Applied
Mathematics, RAS) reported about the status of research
in such an important area of parallel computing as automa-
tion of the process of paralleling programs realized in high-
level languages. The urgency of this direction is connected
to adaptation of existing software on roughly developing
heterogeneous computing systems containing various com-
puting accelerators, for example, graphic processors, co-
processors Intel Xeon Phi, etc.

Mathematical simulations of experiments on the
NICA collider being constructed at JINR were considered
in the report by O. Rogachevsky (VBLHEP, JINR). He
stressed urgency of the experiments and suggested tech-




KOHPEPEHLINN. COBELWAHWNA

cToxacTuyeckoil popMyIHpOBKE 3Ta 33j1a4a OYEeHb OJIM3Ka
K KBaHTOBO-ITOJIEBOM.

[pod. B. I1. I'epar (JIUT OUSN) npencrasui 0630p
AKTHBHO pa3BHBAIONICHCs 00JIACTH COBPEMEHHOW HHQOP-
MaTUKH — OOJIaCTH KBAHTOBBIX BBIUMCIEHUHA. VM Obutn
pacCMOTPEHBI OCHOBHBIC Tpe6OBaHI/I$I, NPCABABIACMBIC K
KBAaHTOBBIM KOMITBIOTE€PAM KaK BBIYHCIHTEIFHBIM YCTPOH-
CTBaM, ¥ OXapaKTepH30BaHO COBPEMEHHOE COCTOSIHUE JIEI
B 00J1aCTH CO3/1aHMs PEATTMCTHYECKUX KBAHTOBBIX KOMITBIO-
TEpOB.

O paspabarsiBacMoM B Poccmm KoMImieKkce TpHKITai-
sbeix nporpamm JIOI'OC ans pacuera 3aaa4 adporuapoau-
HaMMKH M €TO IPUMEHEHUHN B aTOMHOI SHEPreTHKE paccKa-
3an 0. H. [leptorun (POAL-BHUND®). [TakeT nporpamm
JIOT'OC paspabarsiBaercs B PI'YIT «POSAL] BHUNDD» n
MIpeiHa3Ha4YeH ISl PeLICHUs] TPEXMEPHBIX 3a/1a4 TeIIo- U
MaccoIepeHoca Ha nmapajuieTbHbXx DBM.

Hoxmax mpod. I. A. OcockoBa (JIUT OUAN) Obin
TIOCBSIIIEH WHTEJIEKTyaJlbHOMY aHanu3y naHHbX (Data-
mining) B 3moxy Oomemmx maHHbX (Big Data). Omnoit u3
obacTei, OTKPBIBAIOIIUX O3I0XY OOJBIINX JAHHBIX, SIB-
JSIeTCsl SKCIIEpUMEHTaNbHas (pr3nKa BBHICOKMX PHEPIHH, B
YaCTHOCTH DKCIIEPUMEHTHI Ha BoJibIioM ajipoHHOM KoJTai-
nepe (LEPH).
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OnHOMy W3 HOBBIX HampaBleHWH B 00jacTH pac-
MPEJeNICHHBIX BBIYUCICHUH, a WMEHHO TPHI-CHCTEMaM
n3 nepcoHanbHbIX KommbiorepoB (I'CIIK), Obu1 mocss-
meH MmieHapHbl goknax M. A. Iocemkuna (MIIIN
uM. A. A. Xapkesnua PAH). I'CIIK ocHOBaHBI Ha TOM, 9TO
MTOJIF30BATENIN MOTYT JOOPOBOJIEHO TIPEIOCTABIATE PECYP-
CBhl CBOMX KOMIIBIOTEPOB JUISl MCIOJIB30BAHUSI B HAay4HBIX
pacuetax (100pOBOJIbHBIC BBIUKCIICHUS ). B noknane Obuin
PaccMOTPEeHbI TEXHOJOTHH, JAIONINE BO3MOXXHOCTH 00B-
eIMHEHHS CBOOOMHBIX BBIYHCIUTENBHBIX MOIIHOCTEH MO-
MAalllHUX KOMITBIOTEPOB M IEPCOHAIBHBIX KOMITBIOTEPOB
YUPEXKICHUI B €IMHYIO PaCIpeAeiIeHHYIO CHCTeMY IS
PEIICHHS CIIOKHBIX BEIUMCIUTENBHBIX 3a1a4.

B pamkax koH(pepeHIMH OBUT OpraHW30BaH Kypc
«TexHOJIOTNN TapauIeNIFHOTO IPOTPAMMHPOBAHUS», BO
BpeMst kKotoporo corpyauukamMu JIMUT Obutn mpovuTaHbl
JIeKIIMA U TIPOBEICHBI NMPAKTUYECKUE 3aHATHUS 1O TEXHO-
JIOTHSIM TIAapaJUIeIBHOTO MPOTPAMMHUPOBAHHS Ha TETEpPO-
TeHHBIX BBIYMCIHMTEIBHBIX CHUCTEMax: TexHoiorusim MPI
(T. ®. Canoxxnuxoa), OpenMP (mpod. E. B. 3emusinas),
CUDA (O.W. CrpenbuioBa, M. H. 3yeB), OpenCL
(A. C. Aiipusn). [IpakTudeckue 3aHATHS MPOBOIIINCH Ha
TOJIBKO YTO BBEJECHHOM B CTPOH IeTEpPOTreHHOM Kiacrepe
HybriLIT, sBisiroriemcst coctaBHol yacThio LleHTpanpHOTO
nH(POPMALTNOHHO-BBIYUCIUTEIBHOTO Komiuiekca O,

nical solutions for designing experimental installations.
O. Rogachevsky proved the used methods and software
packages for modeling experimental installations, model-
ing heavy-ion collisions and interactions of appearing par-
ticles with measuring devices (experimental installations).
He presented the status of work in modelling experiments
on the NICA accelerator complex.

The report delivered by Prof. M. Hnati¢ (BLTP, JINR;
Pavol Jozef Safarik University, Kosice, Slovakia) was de-
voted to applying modern quantum field methods and ap-
proaches of statistical physics to the fully developed tur-
bulence theory. The substantiation of using quantum field
methods of description of turbulence consists in the fact
that in a stochastic formulation this problem, being a classi-
cal one, is very close to a quantum field one.

Prof. V. Gerdt (LIT, JINR) gave a review of the active-
ly developing area of modern computer science — quantum
computing. The report presented the basic requirements to
quantum computers as computing devices and character-
ized the present-day state of affairs in the field of creation
of realistic quantum computers.

A complex of application software LOGOS developed
in Russia for computing the problems of aerohydrodynam-
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ics and its application in atomic power engineering was pre-
sented by Yu. Deryugin (RFNC — VNIIEF). The software
package LOGOS is developed in the Federal State Unitary
Enterprise (FSUE) RFNC — VNIIEF; it is intended for solv-
ing three-dimensional problems of heat mass transfer with
the help of parallel computers.

G. Ososkov’s report (LIT, JINR) was devoted to an
intellectual analysis of data-mining at the new era of Big
Data. One of the areas that opens an epoch of big data is ex-
perimental high-energy physics, in particular, experiments
on the LHC. A plenary report presented by M. Posypkin
(the Kharkevich Institute for Problems of Information
Transfer, RAS) was dedicated to one of the new directions
in distributed computing, namely, to Grid systems from
personal computers (GSPC). According to GSPC, users can
voluntarily give resources of their computers for using in
scientific computations (voluntary computing). The report
presented the technologies which provide a way for join-
ing free computing capacities of domestic computers and
personal computers of institutions into a unified distributed
system for solving complex computational tasks.

A course of studies “Parallel Programming Techniques”
was organized in the framework of the conference. It in-
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Jns kaxaoro ciyuaresss Kypca OblI OpraHM3oBaH Bpe-
MEHHBII JIOCTYII Ha KJIACTEPE, OCHOBBI pabOTHI HA KOTOPOM
npencrasuia E. Y. Anekcanapos.

Bcero Ha xoH(epeHIH OBUTO MPEACTaBIeHO 18 iek-
1IMH ¥ TUIGHAPHBIX J0KIJIa/10B. MoJio/ible yUeHbIe, aclIupaH-
Tl ¥ CTYJCHTBI MIPEACTaBUIMN 55 YCTHBIX U 12 CTEHIOBBIX
JIOKJIa/I0B.

Kondepenmuss «MPAMCS’2014» npenocraBuiia Bo3-
MOKHOCTh MOJIOIBIM YYEHBIM O3HAKOMHTBCSI C COBPEMCEH-
HBIMH METO/IaMH U MOAXOJAMH K PELICHHIO 3a/1ad HayKu U
TEXHUKH Ha BBICOKOTIPON3BOIUTEIBHBIX BBEIUYHUCIUTEIBHBIX
crcTeMax, O3HAKOMMUIIA C METOAAMH pa3padoTKK OONBIINX
KOMIUIEKCOB IPOTrPaMM, ¢ COBPEMEHHBIMU TE€XHOJOTHSIMU
NapajuIebHOrO NPOrPaMMHUPOBAHHUS, a TAKIKE C MOCIIETHH-
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MU JIOCTHXXEHUSIMU B 001aCTH 3K3a(IIOIICHBIX BHIYNCICHNI
n Big Data.

Jlyumme moxmambl MOJOABIX YYEHBIX OyAayT OImy-
O1MKOBaHBI B KypHase «MareMaTHyeckoe MOJeINpOoBa-
Hue». Marepuansl KoH(pEepeHIHH pa3MEIIeHbl Ha caiiTe
http://mpames2014.jinr.ru/.

C 8 mo 10 centsi6ps B JIMC npoxomuiio 25-e coseuia-
Hue Konnavopauyuu A2. 10 COTPYTHUYECTBO 3aHUMAETCS
MIPOBEZICHUEM TOJSIPU3ALMOHHBIX SKCIIEPUMEHTOB Ha MO-
JICPHU3UPOBAHHOM DJJIEKTPOHHOM yckoputene MAMI-C
(YuuBepcuter Maiinma, ['epmanns). OCHOBHBIM BKIIaZIOM
OUSIN B paboty kommabopanuu SBISIETCSl CO3/IaHNE TIPO-
TOHHO-ZICUTPOHHOH MOJAPU30BAaHHOI MUIIIEHH, UCTIONIB3Y-
eMoli B 3TuX 3kcriepuMenTax. Kommaboparus A2 Brirogaer

Jy6na, 8—10 centsadps. 25-e copemanne koutadopamuu A2

cluded lectures and tutorials given by LIT specialists on
the parallel programming with heterogeneous computing
systems: MPI technology (T. Sapozhnikova), OpenMP
(Prof. E. Zemlyanaya), CUDA (O. Streltsova and M. Zuev),
OpenCL (A. Airian). The tutorials were carried out on the
heterogeneous cluster HybriLIT just put into operation
(http://hybrilit.jinr.ru/), which is a constituent part of the
JINR Central Information Computing Complex. Each stu-
dent of the course got a temporary access to the cluster, the
bases of work on which were presented by E. Alexandrov
(LIT).

In total 18 lectures and plenary reports were presented.
The young scientists, students and postgraduates delivered
55 oral and 12 poster reports.

The conference for young scientists MPAMCS’2014
provided a way for young scientists to get acquainted with
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Dubna, 8-10 September. The 25th meeting of the A2 collaboration

present-day methods and approaches to solving problems of
science and technology with the help of high-performance
computing systems, with methods of developing large pro-
gram complexes, modern parallel programming techniques
as well as with the latest achievements in the field of exa-
flops computations and Big Data.

The best reports presented by young scien-
tists will be published in the journal “Mathematical
Modeling”. The conference materials are available at
http://mpamecs2014.jinr.ru/.

From 8 to 10 September the 25th meeting of the A2
collaboration was held in the JINR International Confer-
ence Hall. This project deals with polarization experiments
at the upgraded electron accelerator MAMI-C (Mainz Uni-
versity, Germany). The part of JINR in the collaboration
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HccIeIoBaTesieil U3 MHOTHX €BPOICHCKNX HAay4HBIX ICH-
TpOB, B 11e10M Oosiee 110 4esoBek.

Ha coBemrannu 65110 3acmymano 34 gokiiaaa, B OCHOB-
HOM TIOCBSIIICHHBIX COCTOSTHUIO OT/AENBHBIX CHCTEM JKCIIe-
pUMEHTaJIbHOW ycTaHOBKU. Hanbombiiee BHUMaHUE y4acT-
HUKOB COBEIIAHUS TPUBIEKIN nokiansl B. Kamesaposa
(®UAH) u npodeccopa V. Toma (bonn). B. Kamesapos,
KOTOPBI SIBIISICTCSI OCHOBHBIM 00paOOTUMKOM (PH3HUECKUX
JIAHHBIX KOJIJIA0OpAaLMM, TPEJICTaBIII CBEKHE PE3YJIbTaThl,
MOJTy4YEHHBIE IPU UCTIONB30BAaHUU TOISAPH30BAHHON MHUIIIE-
Hu. Y. Toma cpenama 0630p MOMSAPU3AIMOHHBIX HCCIIENO-
BaHUIl, NpoBoauMBbIX Ha yckopurene ELSA B bonne mpu
Oosnee BrICOKMX dHeprusix (1o 3,5 I'9B). dakruyecku B ee
BBICTYIIJICHHH IPO3BYYal0 MNPEAJIOKEHHE O BO3MOKHOM
00BEIMHEHNH YCHIINHA B COBMECTHBIX HCCIIEIOBAHUAX TPEX
ueHTpoB (bown, Maiian u JlyOHa), KOTOpOe MOIIepIKal
MIPUCYTCTBOBABIINIT Ha coBemaHuu aupekrop MHcruryra
um. I. Tenemroneia (boun) P. Bek, a Takxke OOJNBIIMHCTBO
YYaCTHHKOB KOJIJIA0OPAIHH.

K HacrosimieMy BpeMEHM C ITOMOIIBIO TOJISIPU30BaH-
HOW MMIIEHH BBITIOJIHEH LIEJIBIH Psiji AKCIIEPUMEHTAIBHBIX
IpoTrpaMM, B KOTOPBIX MOJTYYEHBl HMHOHEPCKHE PE3yib-
TaThl: CHMHOBAs acUMMETpHs B (DOTOPOXKAECHHH ME30-
HOB, noniepeunsle acummerpun T u F B doTopoxnennun
7 -M€30Ha, CITHHOBAS MOIAPU3yEMOCTh IIPOTOHA B KOMIITO-
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HOBCKOM paccesiHiM, Bepu¢ukanus npaswia cymm GDH
(Gerasimov—Drell-Hearn) u ap.

C 8 mo 13 cenrsa6pss B KanuHuHrpane npoxoamn
MEKAyHapPOJHbIH CUMIIO3HMYM 10 OJHOMY U3 Ba)KHEHIINX
1 HamOoJee MHTCHCHBHO DPA3BHBAIONIMXCS HAIPaBICHUI
SICPHOU (PU3UKH — (PU3MKE SK30THUYCCKUX COCTOSHHIA
sanep «EXON-2014». Oprann3aTopbl CHMIIO3HyMa — TISITh
KPYIHEHIINX HAYYHBIX LIEHTPOB, B KOTOPBIX YCIICIIHO pa3-
BUBaeTCcsd 3TO HampaBieHue: OOBETUHEHHBIH WHCTHUTYT
sIEepHBIX uccnenoBanuii B Jlyone, HannoHa pHBIA HEHTp
GANIL (®pannus), Hccenenoarensckuii nentp RIKEN
(SInonmst), Hayusblii meHTp Mo (DU3HMKE TSHKEIBIX HOHOB
GSI (I'epmanust) u Jlaboparopust cBepXIpPOBOSIINX IIH-
ki10TpoHOB (Muuuran, CHIA). ComnpencenarensiMu opr-
KOMHTETa CHUMITO3MyMa CTaJIN BEIYIINE YICHBIC 3THX IIATH
Hay4HBIX LeHTpoB Mupa — akagemuk PAH IO. 1. Orane-
csar (OUSAN), nmpodeccopa ®. Craneit (GANIL), X. Duuno
(RIKEN), X. IITokep (GSI) u K. I'ensoxe (CIIA).

OTO yke ceAbMOIl CHUMIO3UYyM IO HK30THYECKUM
sapaM, mnpoBoauMblii B Poccuu. IlepBblit cocrosuics B
1991 . B8 ®opoce (Kpeim), crenyromume Ha baiikane, B
[ereprode, Xante-Mancwuiicke, Coun, BnaguBocToxe.

B cummosnmyme «EXON-2014» npussimn ygactue 160
yueHbIX M3 24 crpaH mupa. Haumbonee mpencraBuTens-

is the development of a proton—deuteron polarized target
used in these experiments. The A2 collaboration embraces
researchers from many European scientific centres, making
in total 110 persons.

Thirty-four reports were delivered at the meeting; they
mainly discussed the status of separate systems of the ex-
perimental facility. However, the participants showed the
biggest interest in the reports by V. Kashevarov (IP, RAS)
and Professor U. Toma (Bonn). V. Kashevarov, who is the
main handler of physics data in the collaboration, reported
on latest results obtained with the polarized target. U. Toma
made a review of polarization research at the accelera-
tor ELSA in Bonn at higher energy (up to 3.5 GeV). As
a matter of fact, she discussed in her report a suggestion
to possibly unite the efforts in joint research done in the
three centres (Bonn, Mainz and Dubna). This suggestion
was welcomed by Director of the Helmholtz Institute for
Radiation and Nuclear Physics (Bonn) R. Beck and by the
majority of the collaboration members.

A number of experimental programmes have been
implemented by the present time with the polarized target,
where pioneer results have been obtained: spin asymme-
try in meson photoproduction, transverse asymmetries T
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and F in 7-meson photoproduction, spin polarizibility in
Compton scattering, the verification of the GDH sum rule
(Gerasimov—Drell-Hearn), etc.

The international symposium on one of the most im-
portant and most actively developing fields of nuclear phys-
ics — physics of exotic states of nuclei, EXON 2014, was
held on 813 September in Kaliningrad, Russia. The event
was organized by five largest scientific centres where this
trend is successfully studied. These are the Joint Institute
for Nuclear Research in Dubna, the National Centre GANIL
(France), the Research Centre RIKEN (Japan), the Scien-
tific Centre on Heavy Ion Physics GSI (Germany), and the
Laboratory of Superconducting Cyclotrons (Michigan, the
USA). The leading scientists of these scientific centres RAS
Academician Yu. Oganessian (JINR), Professors F. Stal-
ey (GANIL), H. Enio (RIKEN), H. Stocker (GSI), and
K. Gelbke (USA) were Co-Chairmen of the Symposium
Organizing Committee.

The symposium was held in Russia for the seventh
time. The first event was in 1991 in Foros (the Crimea),




KOHPEPEHLINN. COBELWAHWNA

Hble neserain — u3 [epmanuu (10 yenosek), Ppanunu
(12 genogek), SAnonun (10 yenosek), CILIA (8 uenoek).
HayuHble IeHTpBI 3TUX CTPaH 3aMHTEPECOBAHBI B PA3BUTHHI
corpyaauuectsa ¢ O n nayunsimu nentpamu Poccun,
KOTOPBIE TPEICTABISIIO 28 YYaCTHUKOB.

Y4eHbIM yraeTcsl MoNydarh Siipa B 3KCTPEMATIbHBIX
COCTOSIHUSIX — sI/Ipa, MMEIOIe OOJIBIIOHN YIIIOBOM MOMEHT
(«OemeHo» BpamIAOMIAECs Spa), BEICOKYIO SHEPTHIO BO3-
Oy)KIeHUs («ropsaue» siapa), CHIbHOIE(HOPMHpPOBaHHBIC
snpa (cymep- u ranepaehopMHpPOBaHHBIE, SIpa ¢ HEOObIU-
HOW KOH(pHUTYypaIerd GopMel), Sapa ¢ aHOMaITFHO BRICOKHM
YUCIIOM HEHTPOHOB WJIM TPOTOHOB (HEHTPOHOHM3OBITOU-
HBIE U TIPOTOHOM30BITOUHBIE SIAPaA), CBEPXTSKETBIE SAPA C
YUCIOM TPOTOHOB Z > 110. M3ydeHue CBOUCTB smepHOM
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MaTepPHH B YKCTPEMAJIbHBIX COCTOSHHSX HaeT BAXKHYIO UH-
(dhopmanuo 0 CBOWCTBAX MHKPOMHUpPA U, TAKAM O00pa3oM,
MO3BOJISICT MOJICITUPOBATH PA3IIUYHBIC MPOIIECCHI, MPOUC-
xosiye Bo BeeneHHOM.

HaydHnas mporpamMMa BKITIOYasIa B ceOs MIPUITIAIICHHEIC
JTOKITIAJIBI IT0 aKTyaJTbHBIM HAIPaBICHUSIM (DU3UKU 3K30TH-
YECKHX SIS U HOBBIM IPOEKTaM KPYIHEHIIUX yCKOPHU-
TENBHBIX KOMILIEKCOB M AKCIIEPUMEHTABHBIX YCTAHOBOK.
Kpome Toro, ObLIi OpraHM30BaHbl KPYIIbie CTONBI C y4a-
CTHEM BEYIIUX YYCHBIX U3 PA3IUUHbIX HAYYHBIX [IEHTPOB
MHpA, TOCBSIICHHBIE BOIPOCAM COTPYAHUYECTBA B 00/IaCTH
(byHmaMeHTaTbHOM (U3UKK U TPUKIIAIHBIX UCCIISTOBAHUM.

Ha cumnioznyme 00Cy K 1aliuch pe3ybTarhl OCISIHUX
IKCIIEPUMEHTOB 10 CHHTE3Y U U3yUEHHIO CBOWCTB siZiep HO-

Kanununrpan, 813 ceHTs10pst. YuacTHHKE MeXIyHapOHOTO CHMITO3HyMa 110 (prU3nKe SK30THUeCKuX coctossHui simep «EXON-2014»

Kaliningrad, 8-13 September. Participants of the International Symposium on Physics of Exotic States of Nuclei (EXON 2014)

then near Lake Baikal, in Pereghof, Hanty-Mansijsk, Sochi,
and Vladivostok.

160 scientists from 24 countries took part in EXON
2014. Most representative delegations were from Germany
(10 persons), France (12 persons), Japan (10 persons), and
the USA (8 persons). Scientific centres in these countries
are interested in cooperation with JINR and scientific cen-
tres of Russia that were represented by 28 participants.

Scientists are successful in obtaining nuclei in extreme
conditions — the nuclei that have a big angular momentum
(“violently” spinning nuclei), high excitation energy (“hot”
nuclei), heavily deformed nuclei (super and hyper deforma-
tion, nuclei with unusual form configuration), nuclei with
abnormally large number of neutrons or protons (neutron-
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rich and proton-rich nuclei), superheavy nuclei with proton
number Z > 110. Studies of nuclear matter properties in
extreme conditions give important information about the
properties of the microworld and allow simulation of vari-
ous processes that occur in the Universe.

The scientific programme of the symposium included
invited reports on urgent trends of physics of exotic nuclei
and new projects at largest accelerator complexes and ex-
perimental facilities. In addition, round-table discussions
were organized where leading scientists from various sci-
entific centres of the world exchanged their views on coop-
eration in fundamental physics and applied research.

The results of the latest experiments on the synthesis
and study of nuclei properties of new superheavy elements




KOHPEPEHLINN. COBELWAHWNA

BBIX CBEPXTSDKEIBIX 3JIeMeHTOB. OTKpBITHE HOBBIX CBEPX-
TSDKEJIBIX DJICMEHTOB CBHJICTCILCTBYET O BBICOKOM d(dek-
TUBHOCTH MEXIyHAapOJHBIX Koyutabopanumii. VIHTEpecHbIE
pe3ynbTartel  OBLTM TONyYeHBl B coBMecTHBIX JISIP
OUSAN-GSI (I'epmanust)—Hucruryr um. I1. lleppepa
(IlIBeiiiapust) SKCIIEpUMEHTAX 110 XUMUYECKON HICHTH(U-
kanuu smemMenToB 112 n 114 ma myukax muknorpona JISAP
V-400. SpkuM npuUMEPOM YCIEIIHOINO COTPYyAHHYECTBA
SBJISIETCA U DKCHEPUMEHT 10 CUHTe3y 117-ro snmemeHra B
KoJuTabopaiuu ¢ yueHsiMu u3 jgaboparopuit CIIA, npemno-
CTaBUBIIMX MHINEHHBIA Marepuan u3 2*Bk. Drtor skcre-
puMeHT mpoBeneH Ha nukioTpone JISAP OMAN Gonbimoit
TpyIIoi (U3MKOB ¥ XUMUKOB ITOJ] PYKOBOJICTBOM aKaJIeMH-
ka PAH lO. II. Oranecsina. B okrsi6pe 2012 1. B8 Mockse
nporuia nHayryparus 114-ro u 116-ro 31eMeHTOB, OTKPHI-
TIX B JlyOHE ¥ MOTyYNBIINX Ha3BaHUE (IIEepOBUil U TMBEp-
Mopui. 3a 3tu uccnenoanus B 2012 1. Obla mpucyxaeHa
TocynapctBennas mpemust Poccun.

MecToM nmpoBeneHusT CUMIIO3UyMa cTayl banTuiickuil
(enepanpHbIil yHEBepcuTeT UM. 1. KanTa, BHECIITHIT O0MB-
10} BKJIAJ B TIOITOTOBKY KaJpOB BBICIICH KBaIH(UKAINU
U BBIITOJTHEHNE COBMECTHBIX HAy4HBIX UCCIIEIOBAHUI.

OTAenbHBIM JIGHb CHMIIO3UyMa OBbUT TOCBSIIEH Ha-
CTOSIIMM U OyIyIIMM YCKOPHUTEIBEHBIM KOMITIEKCAM TsKe-
JBIX MOHOB M PAJIMOAKTHBHBIX SJICP B BEAYIIMX HAayYHBIX
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[EHTpaxX MUPa — CO31aBaeMOMY B JIAOOPATOPUAX-COyUpe-
JTUTETSX CHUMITIO3UyMa HOBOMY ITOKOJICHHIO YCKOPHUTEICH,
KOTOPBIC TTO3BOJIAT 3HAYUTCIIBHO IIPOJABUHYTHCA B HallpaB-
JICHUM CHHTE3a U U3YUEHHsI CBOWCTB HOBBIX HK30THUECKHX
snep. 9T1o Takue npoekThl, kak SPIRAL, RIKEN RI Beam
Factory, FAIR, DRIBs, NICA, RIB, npencraBienHbsle Ha
CHUMITO3UyME MX PyKOBOAUTEISIMH.

Bcero Obuto 3aciymano okosio 80 YCTHBIX W Tpe-
CTaBIIeHO OKOJIO 40 IMOCTEPHBIX JOKIAI0B, KOTOPBIE OyIyT
OITyOJIMKOBaHBI B OUYEPEIHOM BBIYCKE HAy4HBIX TPYIOB
MeXIyHapomHoro cumiiozuyma EXON.

FO. D. Ilenuonowckesuu

C 11 mo 13 centa6ps B JIabopaTopuu TeOpeTHIECKOM
¢usuku um. H. H. Boroiaro6oBa mpoxoaiio MexIyHapo-
Hoe pabouee coBentanue «Cynepcummempun 6 unmezpu-
pyemuix cucmemax» (SIS’ 14). Uetbipe npeapIIyInX CoBe-
manus SIS nposonunuce B EpeBaHCKOM roCy1apCTBEHHOM
yHuBepcuteTe (ApMeHus) 1 B ' aHHOBEpPCKOM YHHBEPCHUTE-
te (I'epmannst). B aToM rogy coBenianue ObUI0 OCOOEHHO
HPE/ICTABUTEIBHBIM U PE3YIbTATHBHBIM.

Ha 70T pa3 rmaBHBIMH TeMaMH KOH(QEPEHIMH ObLIH:
MOJIETIH CYTIEPCUMMETPUYHON KBAHTOBOI MEXaHUKH; KIac-
CHYECKHE M KBAHTOBBIC HHTEIPHPYEMbIE CHCTEMBI; CyIiep-

were discussed at the symposium. The discovery of new
superheavy elements shows that international collabora-
tions are very efficient. Interesting results were obtained
in joint research by JINR FLNR-GSI (Germany)-the
Scherrer Institute (Switzerland) in experiments on chemi-
cal identification of elements 112 and 114 at the beams of
the U-400 cyclotron of FLNR. A bright example of suc-
cessful cooperation is also the experiment on the synthe-
sis of element 117, in collaboration with scientists from
American laboratories who provided the target stuff 24°Bk,
carried out at the FLNR (JINR) cyclotron by a big group
of physicists and chemists under the guidance of RAS
Academician Yu. Oganessian. In October 2012 an inaugu-
ration ceremony was held in Moscow for elements 114 and
116 that were discovered in Dubna and named flerovium
and livermorium. This research received the State Prize of
Russia in 2012.

The symposium was held by the Kant Baltic Federal
University which is well-known for training staff of the
highest qualification and organization of joint scientific re-
search.

A separate day in the symposium agenda was devoted
to present and future accelerator complexes for heavy ions
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and radioactive nuclei in leading scientific centres of the
world — a new generation of accelerators, developed at the
laboratories co-organizering the symposium, that will al-
low further advancement in the synthesis and studies of the
properties of new exotic nuclei. These projects are SPIRAL,
RIKEN RI Beam Factory, FAIR, DRIBs, NICA, and RIB.
They were reported at the symposium by their supervisors.

About 80 oral presentations were delivered and 40
poster reports displayed. They will be published in a regu-
lar issue of Proceedings of the International Symposium
EXON.

Yu. Penionzhkevich

The international workshop “Supersymmetry in Inte-
grable Systems” (SIS’ 14) was held at the Bogoliubov Lab-
oratory of Theoretical Physics from 11 to 13 September.
The four previous SIS meetings were held in Yerevan State
University, Armenia, and Hannover University, Germany.
This year’s meeting was especially representative and ef-
ficient.

This time, the main topics of the conference were:
models of supersymmetric mechanics; classical and quan-
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ojieBble (OPMYIUPOBKM HHTETPUPYEMBIX CHUCTEM; IpHU-
MEHEHHE CyNepCUMMETPUYHBIX HHTEIPHPYEMBIX CHCTEM B
TEOPHUH M0JIsI U B (PU3UKE KOHJICHCUPOBAHHBIX CPE.

B pabore coBemianusi npuHsiM ydyactue 82 yude-
HBIX, MPEACTABISABIIUX ABCTpani0, AHIINIO, ApMEHUIO,
bpazunuto, ['epmanuto, Unauto, Mpan, Uranuro, [lonsury,
Poccuro, CIIIA, Typuuto, Ykpauny, ®pannuto, Yexuro u
[Hornanguo. Cpeay HUX — BeAyIINE CIEHUAIICTHI 10 Te-
OpHH DIIEMEHTAPHBIX YaCTHII, KBAHTOBOH TEOPHH TI0JIs, Tpa-
BUTALIMM ¥ TEOPHH CTPYH, HEKOMMYTaTUBHOH IeOMETpUU
u wmHTerpupyeMbiM cuctemaMm: C. bemryun (®Dpackarm),
M. Bacunses (PMAH), O. [laitn (TexHndeckuii yHHUBEp-
curet, Cram0Oyn), C.Kysenko (YHuBepcuter 3amamHou
Ascrpamin), O. Jlexrendensn (IaHHOBepckuit — yHU-
Bepcuter), E.Jlykepckn (BpommaBckuii yHHMBEpCHTET),
A. Hepcecsin  (EpeBanckuii  yHuBepcurer), A. Cwmwuira
(HarTckuit yausepcurer), @. Tonman (bpasuibckuii ieHTp

CONFERENCES. MEETINGS

¢usnuecknx uccnenoBanuit), M. Deirun (YHusepcurer
I'masro), I1. ®pe (Typunckuit yausepcuret), I1. XopBars
(Yuusepcuret r. Typ) u ap. Cpeau y4acTHUKOB ObLIIO MHOTO
AKTHBHO pabOTaIOIIMX MOJOABIX YYeHBIX — Kak u3 OUSN,
tak 1 m3 Mocksbl, Tomcka n EpeBana. Opranusammus co-
Bemanusi «SIS’14» crana Bo3MoxHOM Onaropapst GpuHaH-
cosoii moepxkke JIT® OUSU, Pocceniickoro dponna dyn-
JlAaMEHTaIbHBIX UCCIe0BaHui, ponna «InHacTus» u mpo-
rpammbl «I eizenbepr—Jlannay».

Pesynmbrarel coBemiaHus emie pas BBICBETHIN (yH-
JAMEHTAJbHYI0 pOJb CYHNEPCHUMMETPUU IIPU H3yUCHUH
HHTETPUPYEMBIX CHUCTEM, BAaXXHOCTh IPOBEJICHUS JAajlb-
HEHINMX WMCCIIEAOBAHUM B ATHUX HANpPaBICHUAX, a TaKKe
YCIEITHOCTh W I(PPEKTUBHOCTh MEKIYHAPOTHOTO HAyd-
Horo coTpyaHudectsa ¢ yuactuem OUSIU. Bonee noxpo0-
HyI0 MH(OpPMAIMIO O COBEIIAHWM MOXKHO HAaWTH Ha caiite
http://theor.jinr.ru/~sis14/.

Jy6Ha, 29 cenTsi0ps — 3 okTA0ps1. 2-1 MexxayHapoaHas JETHSS IIKOJa-COBEIIaHIe
«CrnoXHbIE 1 MAaTHUTHBIE MATKHE CHCTEMBI: (PU3NKO-MEXaHMYEeCKHEe U CTPYKTypHBIe cBoiicTBa» (CMSMS’14)

Dubna, 29 September — 3 October. The 2nd International Summer School and Workshop “Complex and Magnetic Soft Matter Systems:
Physical, Mechanical and Structural Properties” (CMSMS’14)

tum integrable systems; superfield formulation of integrable
systems; application of supersymmetric integrable systems
in field theory and condensed matter physics.

Eighty-two scientists attended the workshop. They
represented Armenia, Australia, Brazil, Bulgaria, the Czech
Republic, France, Germany, India, Iran, Italy, Poland,
Russia, Scotland, Turkey, the United Kingdom, and the
USA. Among the participants were leading experts in the
theory of elementary particles, quantum field theory, gravi-
tation and string theory, noncommutative geometry and in-
tegrable systems: S. Bellucci (Frascati), O. Dayi (Istanbul
Technical University), M. Feigin (University of Glasgow),
P. Fre (Torino University), P. Horvathy (Tours University),
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S. Kuzenko (the University of Western Australia), O. Lech-
tenfeld (Hannover University), J. Lukierski (Wroclaw
University), A. Nersessian (Yerevan State University),
A. Smilga (Nantes University), F. Toppan (the Brazilian
Centre for Physics Research), M. Vasiliev (the Lebedev
Physics Institute, Moscow), and others. The meeting
brought together many actively working young researchers
from Moscow, Tomsk and Yerevan, as well as from JINR.
The organization of the SIS’ 14 workshop became possible
due to the finance support from JINR BLTP, the Russian
Foundation for Basic Research, the Dynasty Foundation,
and the Heisenberg—Landau Programme.
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14-15 oxrs6ps B MATATD B Bene mnpoxomuio
37-e KoncynemamugHoe coseuianue npeocmagumerneil no
ceazu ¢ Mexcoynapoonoit cucmemoii A0epHoil ungopma-
yuu npu yyactuu npezacrasureneil cekperapuara UHUC
MATATD u uentpoB MHUC u3 51 ctpansl u 7 MexIyHa-
POIHBIX OPraHU3ALIMA.

CoBelanue OTKpbUIOCh MPUBETCTBHEM IV1aBbl CEeKIMU
saepuoit nadopmarn MATATD JI. CaBuda, a Takke BU-
JIe000paleHueM 3aMEeCTUTENsI TeHEPalIbHOTO JUpPEKTOpa
u raBbl [lemapramenTa saepHoi sHepretuku MATATO
A. B. brrukona.

Cekperapuar BbIpa3wil MPU3HATENLHOCTh LIEHTPaM
WHUC 3a npuiiokeHHbIE YCHIIUS W YCHEUIHYI0 padoTy
B 2013-2014 rr.: BBog moutu 218 ThIC. HOBBIX 3amUCEM.
Komnekius MHUC nacuuThiBaeT Ha ceroans oonee 3,7 MIIH
oubnmorpaduueckux 3amucei u 490 ThIC. MOTHOTEKCTOBBIX
JIOKyMEHTOB «cepoid» smteparypsl (= 730 I'0).

O pabote o tezaypycy MHUC coobmmnu b. Herepu
n O.Bakynma (MAT'ATD). Tesaypyc cOnepKHUT KOHTPO-
JUPYEMYIO TEPMUHOJIOTHIO, KOTOpask MpPUMEHSETCS st
HMHCKCUPOBaHUs MH(OpMAIMUA U 00JEer4aeT MOUCK B CH-
creme. OOCYXICHHE TEPMUHOJOTHH KOHCYJIBTAIMOHHON
rpymmoit INIS Thesaurus Advisory Group mpoxoaut B Gpop-
mare rpynnbl Google. IlyOnukyercss Kak MHOTOSI3bIYHAS
(Ha 8 s3pikax — 1361k MATATD 1Tr0C HEMEIIKHIA U STIOH-
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CKHMii), TaK U JBYS3bIYHBIE BepcUU Te3aypyca. B mepeBose
yuaacTBytoT ['epmanus, Kurtaii, Poccus, Cupus, ®@pannus u
Slnonnsi. MHOrosI3pIYHAsT BEPCHST UCIIOIB3YETCs II00aIb-
HBIM SIZICPHBIM COOOIECTBOM KaK CIIPABOYHBIA HHCTPY-
MEHT.

O mouckoBoii cucreme INIS Collection Search
(ICS) — mpoekre, Hadatom B 2010 1., pacckasan b. baiin3
(MATATD). ICS — 310 TOUKa JIOCTyIa K PSAY PECYPCOB:
rosutekuuu MHUC, karanory oubnunoreku MATATD u 6aze
nanHbIX MoAE. Ona moctpoena Ha TexHonorusix Google
Search Appliance, couyeraer mpocToTy B NPUMEHEHUH C
BO3MO)KHOCTBIO CJIOXKHBIX MHOTOSI3BIYHBIX 3alpOCOB U
noJIHOCThIO coBMecTuMa ¢ FOnukonom. Yepes ICS npenyc-
MOTpPEH MOUCK B APYrux pecypcax, Takux kak NUCLEUS
u INSPIRE-HEP. OnHo u3 3HaYUTENbHBIX JOCTHKEHUN —
komekuust UHUC crana «mpocMaTpuBaThes» Py MOUCKE
B Google u Google Scholar.

Cpenu mpouux yCHeXOB — BBIMYCK HOBOTO M3JaHUS
nporpammsl Ui noarotosku Beoga FIBRE+ u passutue
MOOWJIBHBIX MpHIoxkeHnH. CO3MaHbl BUIKETHI IS UCCIIC-
JIOBaTEJIbCKUX PEAKTOPOB.

O pesynbrarax npoekra oun(pOBBIBAHUS MUKPOQHIII
3a 1970-1996 rr. U3 MOJIHOTEKCTOBOM KOJUIEKIIH COOOIIHII
K. Cen-ITeep (MAT'ATD): ¢ 2003 1. mpoxenano 85 % pado-
ThI (3TO 0KOJI0 256 THIC. OTUYETOB 00BEMOM 14,1 MiH cTpa-

Results of SIS’14 have once more highlighted the
fundamental role of supersymmetry in studying integrable
systems, the importance of further studies in this direction,
and the fruitfulness and effectiveness of the international
scientific cooperation with the participation of JINR. More
information on the workshop is available at the website:
http://theor.jinr.ru/~sis14/.

The 37th Consultative Meeting of Liaison Officers of
the International Nuclear Information System (INIS) was
organized at the IAEA in Vienna on 14-15 October. It was
attended by representatives of the IAEA INIS Secretariat
and INIS centres of 51 states and 7 international organiza-
tions.

The meeting was opened up by the address of head of
the TAEA Nuclear Information Section D. Savi¢ and video-
address of IAEA deputy director general and head of the
IAEA Department of Nuclear Energy A. Bychkov.

The Secretariat expressed appreciation to the INIS
members for the successful operations in 2013-2014 and
inputting almost 218 thousand new records. Today, the
INIS Collection contains over 3.7 million bibliographic
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records and 490 thousand full-texts of “grey” literature
(about 730 Gb in total).

B. Negeri and O. Vacula (IAEA) reviewed the INIS
Thesaurus activities. The Thesaurus contains controlled
terminology which is used for indexing and retrieval
of information. The discussions by the INIS Thesaurus
Advisory Group are carried out through a special Google
group. Both bilingual and multilingual (in 8 languages —
IAEA languages plus German and Japanese) versions of
the Thesaurus are published where translation is performed
by Germany, China, Russia, Syria, France, and Japan. The
multilingual Thesaurus is actively used as a reference tool
by the global nuclear community.

B. Bales (IAEA), in his turn, reported on the progress
with the INIS Collection Search — a project which was
launched back in 2010. ICS is a free and open web access to
multiple sources: the INIS Collection, IAEA Library cata-
logue, and MoAE database. It is built on the Google Search
Appliance technology, fully compliant with Unicode, and
combines ease-of-use with possibility of creating complex
multilingual queries. ICS now enables you to search other
resources as well, such as NUCLEUS and INSPIRE-HEP.
Atruly breakthrough achievement is that the INIS Collection
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Hut, wim 361 I'0). [Tnanupyercst ouudposeiBanue 52 ThIC.
oruetoB CIIA, cOOp MOJHOTEKCTOBBIX HCTOYHHUKOB H3
WntepHera u nip.

1. MuponoB (MAT'ATD) npoaeMOHCTpUpPOBa CTaTH-
cTuKy oOpamerui k ICS, 00BsACHSISI, KAK MOXKHO «H3MEPHUTh
yeniex MHUC». Cpencrsa ananutuku Google oTcnexuba-
0T KOJIMYECTBO Mojb3oBareneil u noceuienuit ICS, mpo-
CMOTpa CTPaHHUI[ U JOKyMEHTOB. COIIaCHO JaHHBIM 3a CEH-
Ts10pb, mouTH 30 % 10NB30BaTeNICH TOBTOPHO O0OpAIIaIiCh
k ICS, a 3,9 % nocemieHuil MpoucxXoauiIo ¢ yCTPOUCTB Ha
rardopme Android.

B cBsi3u ¢ atum cinyx6oit THUC OUSAUN Obut mogasT
BOIIPOC O HEOOXOAMMOCTH OoJiee MOAPOOHON CTATUCTHKH,
B TOM YHCJIE JUIsl ONIPEEICHUs YaCTOThI IOMCKOBBIX 3aIpO-
COB 10 KOHKpETHOW Temaruke. Takas nHpOpManus moMor-
J1a OBl CKOPPEKTUPOBATh Hally padoTy.

Ot Uucturyra maBe Cexnuu siaepHod nH(opManuu
MATATD /1. CaBuuy Obl1 Bpy4eH namsatHblii 3Hak OVSIN
B uecTb 40-1etus corpyaudecrsa ¢ MATATD no MHUC.
Hanomaum: OUAN — onun u3 crapeiimux unenos MTHUC,
ydacTByroIuii B Helt ¢ 1973 .

O neATenbHOCTH CBOMX LIEHTPOB paccKa3ai peJcTa-
putenn Aprentunsl, Uanuu, Uunonesuun, Kuras, KyOsi,
Manaiizuu, [lakucrana, Poccun, Yrpaunsl, FOxHoii Kopeu,
Snonun, a raxxe WM. Buren (LIEPH) — o cucreme InSPIRE

has eventually become searchable through Google.com and
Google Scholar.

Other IT achievements include enhancement of the
FIBRE+ software for input preparation, creation of mobile
apps and specialized widgets, particularly, for research re-
actors.

The results of the project of microfiche digitization of
the INIS 1970-1996 full-texts were reported by G. St-Pierre
(IAEA): since 2003 about 85 percent have been digitized
(around 256 thousand reports, which makes 14.1 mln
pages or 361 Gb). Among the prospects is the digitization
of 52 thousand reports (mostly from the USA), outsourc-
ing and downloading digitized full-texts available on the
Internet.

D. Mironov (IAEA) gave an overview of the 2013—
2014 statistics for the ICS usage to demonstrate how INIS
success can be measured. The Google analytics tracks the
number of ICS users and visits, document and page views.
In September, almost 30 percent were returned users, and
3.9 percent of ICS visits were from Android devices.

In this regard the JINR INIS centre stressed the need
for more detailed statistics, including query frequency for
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B oOnactu (U3MKHM BBICOKMX DHEpruid M makere Invenio
JUIsl yIpaBlIeHUs! 2JIEKTpOHHOI Oubmmorekoi, /. Katnep
(CHIA) — o ctparerun obmiecrBenHoro pocryma DOE u
T. Jxknannoxorynoc (MATATD) — o MexayHapoaHoOM
ceru syiepHbIX Ondmorex (INLN).

A. TOJICTEHKOB TPUBEN CTaTUCTUKY HCIIOIb30BAHUS
ICS B Poccun, koTopoe 3HaYUTENBHO BO3POCIIO OCIE TOTO,
kak uHpopmanus MHUC crana nocrynua uepe3 Google
Scholar B 2013 1., u Poccust okasanack Ha BTOPOM MECTE
cpenu Apyrux crpaH. BeICOKHI ypOBEHb HCHOJIB3YyEMOCTH

Bena (Asctpumsi), 14-15 okrsa0psi. CoBemanne IpeicTaBUTe-
neit mo cs3u ¢ MHUC. TmaBa Cexumnu sinepHO# MH(bOpManuu
MATATD JI. CaBuu u cneumanuct no MHUC B OUAU
E. A. Ilepmuna

Vienna (Austria), 14-15 October. A meeting of INIS Liaison
Officers. Head of IAEA Nuclear Information Section D. Savi¢
and INIS specialist from JINR E. Pershina

specific subject areas. Such data might help us reorganize
our activities.

JINR’s memorable badge was presented to head of
the IAEA Nuclear Information Section D. Savi¢ to mark
40 years of cooperation between the IAEA and JINR in
INIS. It should be recalled that JINR is one of the oldest
members of INIS who joined it in 1973.

Delegates from Argentina, China, Cuba, Japan, India,
Indonesia, Malaysia, Pakistan, Russia, South Korea and
Ukraine outlined the activities at their national INIS cen-
tres. J. Vigen (CERN) reported about the INSPIRE da-
tabase in high energy physics and Invenio digital library
software; D. Cutler (USA), on the USDOE’s public access
plan; and T. Giannakopoulos (IAEA), on the International
Nuclear Library Network (INLN).
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ICS u UHUC rakxe y CILIA, Unnuu, SAnonun, bpazunumu,
DpaHIUH.

CryneHTsl U yueHble MOTYT HaxoauTs 3anucu MHUC
MpsSIMO M3 TNIPWIOKEHUH Juisi cOopa Onbinorpapuyeckux
JaHHBIX, Takux kak Bookends, EndNote u T. 1. DT0 0OueHb
ynoouno. MHUC o0y4yaet MOJIOIBIX YYCHBIX KYJIBType pado-
THI ¢ siIepHOi nH(opMaruel, cuurator B Poccuiickom Ha-
nuonaitpHoM teHTpe MHUC. Tloatomy nekrus 06 MTHUC
yKe BKIo4eHa B ydeOHble Kypcbl MUDU u MOTU.
Bonpocs! sxe 1 3aMeuaHust CTYJICHTOB MOT'YT OKa3aThCs M0-
ne3HsiMu Ju1st camoit MTHUC.

J1. CaBuu pacckasai 0 TEKyIHX TSHICHIHIX B cepe
TEXHOJIOTHH: «LU(POBOE CyIIeCTBOBaHUE» (IIPHHOCSIIEE
ycIiex WM Kpax OpraHu3alisM), COBEPIIEHCTBOBAHHE MO-
OMJIBHBIX M MHTEJUIEKTYaJIbHBIX YCTPOWCTB, IPHIOKEHHH,
«00JIauHbBIe» BBIYMCIICHUS, TIOUCK Ha POJIHOM SI3bIKE M CO-
LUajbHas aKTUBHOCTH (KPay/ICOPCHHT). A YTO K€ HYKHO
WHUC? VYiydmienue CBOEro «Iu(gpoBOro CyuiecTBoBa-
HUSI», aKTHBHOE NPUMEHEHHE MOOWJIBHBIX YCTPOHCTB M
MIPUIOKEHUH, «00Ja4yHask» Cpeia, OTKPBITBIH MOCTYH M
COTPYIHHMYECTBO, HCIOJIb30BAaHUE COILICETEH, HOBBIX TEX-
HOJIOTHH, TBOPYECTBO U MHHOBALIMHU, a TAK)KE AKIIEHT Ha
00pa3oBaHMU. «3aBTpa NPUHAIISKUT TEM, KTO TOTOBUTCS
K HEMY CerofHs» U «5l He Bepro, YTO MOXKHO CHEJaTh ce-

CONFERENCES. MEETINGS

TOJHSILITHIOI PadOTy BUEPAIIHUMU METO/IaMH, OCTaBasCh B
ousHece 3aBTpa», — HaromuHaet J[. CaBud.

Ha coBemanuy NpUHATHI PELICHUs: U3bICKAaTh MyTH
JIOTIOJTHUTENBHOTO BKItoYeHus B koutekuuto MHUC na-
TEHTOB, IyOMMKAMH KOMMEpPUECKHX H31aTelIbCTB U J0-
KyMEHTOB pa3HbIX ()OPMaToB, BKIIOYAsh MYJILTUMEUHHbIE;
yOpocTuTh mpouenypsl u cranaaprsl MHUC; npumensTs
n nanee nHcrpymeHT CAT (Conference Authority Tool)
JUISL BBISIBIICHHS HEJOCTAIOUIMX SJEPHBIX KOH(EpeHIHH;
MepecMOTPETh PYKOBOJCTBO [0 TNpaKkTUKe B cdepe Mpu-
MEHEHHsI aBTOPCKOro mpasa U ap. OnoOpeHo BHeApeHue
FIBREonline, a Invenio npeajoxeHo Jyisi BO3MOXKHOTO HC-
nosib3oBanus. Cexkperapuat pekomenaosai wienam MHUC
OoJiee aKTHBHO MCIIOJIB30BaTh IIAT(HOPMY KOMIIBIOTEPHOTO
unnexcuposanust CAl (Computer-Assisted Indexing).

VYyacTHUKM 1OOJIarofapiii OpraHu3aTopoB 3a XOpo-
niee MPOBEICHUE COBELIAHMs, a 3aMECTHTENs Te€Hepalb-
Horo nupextopa MATATD A. B. berukoBa 3a moaiepxky
HNHUC.

E. A. Ilepwuna

A.Tolstenkov (RF) provided the statistics of ICS usage
in Russia which has grown considerably since the end of
2013 when the INIS Collection became searchable through
Google Scholar and Russia turned out second among other
states. A high level of usage for ICS is shown also by such
states as the USA, India, Japan, Brazil, and France.

The INIS database is searchable now directly from per-
sonal bibliographic reference management applications as
Bookends or EndNote (highly efficient tools for students
and scientists). INIS is bringing nuclear information cul-
ture to the young generation, — they believe at the Russian
INIS centre. Therefore, a special lecture about INIS has
been included in NK&IM courses at MEPhI and MIPhT.
Questions and remarks made by students might prove to be
useful for INIS.

The current technology trends were outlined by
D. Savi¢: digital existence makes or breaks organizations;
mobile devices; apps and applications; cloud computing;
natural language search; social activation (crowd-sourc-
ing); and “smart” becomes smarter. What does INIS need
then? Improvement of its digital presence, increased use
of mobile devices and apps, cloud computing, open access
and cooperation, use of social media and new technolo-
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gies, creativity and innovation, as well as concentration on
training and education. “Tomorrow belongs to the people
who get ready for it today!” ... “I do not believe you can
do today’s job with yesterday’s methods and be in business
tomorrow”’, reminds D. Savi¢.

The meeting came to the following decisions: to find
ways to include more nuclear patents, publications by other
commercial publishers and documents of different formats,
including multimedia, in the INIS Collection; use open ac-
cess publications; simplify the existing INIS procedures
and standards; continue using the Conference Authority
Tool (CAT) to identify missing nuclear conferences; review
the copyright practice guide for INIS NCL; and some other.
The introduction of FIBREonline has been approved, and a
review of possible use of Invenio software recommended.
The Secretariat encouraged the INIS members to use the
CAI (Computer-Assisted Indexing) platform more actively.

Participants thanked the organizers for a fine organiza-
tion of the meeting as well as [AEA deputy director general
A. Bychkov for his support of INIS activities.

E. Pershina
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C 21 wuronsa no 1 asrycra B Jlaboparopun teoperu-
yeckoil ¢usukn uMm. H. H. Boromo6oBa padorana I'enbm-
TOJIBLIEBCKAsl MEXIyHapojiHas JeTHAd Ikona «7Zeopus
A0pa u acmpoghuszuueckue NPUIOHCEHU», KoTopasi ObUIa
opranuzoBana coBMmectHO JIT® OUAUN u Accoumanueit
um. I I'enbmronbua (I'epmanust) npu noanepxkke POOU.
IIpencenarenu-opranuzaropsl mikosnsl — K. Mapryspon
(1D, Jlnon), I. Maprunec-ITuneno (TY, Jdapmmranr) u
B. B. Boponos (JIT® OUSIU, Jly6Ha). CTOUT OTMETHUTH,
YTO TOMOOHBIEC IIKOJIBI JUISI MOJIOABIX YYEHBIX W HauMHa-
IOLUX UCCIIeoBaTeNIe — CTYAEHTOB CTaplINX KypCOB U
aCIMpPaHTOB — CTaIU YK€ TpaauiuoHHbIMU s JITO u
MPOBOJATCS B paMkax mporpammsl DIAS-TH.

Ha mxone o0cyxaanich COBpPEMEHHBIE NPOOJIEMBI
TEOPHH CTPYKTYpBHI sipa, a TaKXKe HCIONb30BaHUE €€ Me-
TOJIOB M PE3YJIBTATOB B MCCIIEAOBAHUSIX O acTPO(pU3MKE.

JlaGoparopust

TEOPETHYECKOH (HH3UKN

num. H. H. boromnro6oga,

21 utons—1 aBrycra.
Vyactauku [€15MroibIeBCKOM
MEXIyHapOAHOU JIeTHEH
kousl «Teopust siapa

U acTpopHu3NIECcKHe
TIPUIIOKSHUS

The Bogoliubov Laboratory
of Theoretical Physics,

21 July— 1 August.
Participants of the Helmholtz
International Summer School
“Nuclear Theory and
Astrophysical Applications”

The Helmholtz School
“Nuclear Theory and Astrophysical Applications” was
held on 21 July—1 August at the Bogoliubov Laboratory
of Theoretical Physics of the Joint Institute for Nuclear
Research. The school was organized by JINR BLTP togeth-
er with centres and institutes of the Helmholtz Association.
The co-organizers of the school were J. Margueron (Lyon,
France), G. Martinez-Pinedo (Darmstadt, Germany), and
V. Voronov (BLTP, JINR). The school was also supported
by RFBR. This type of schools for young scientists, post-
graduates and undergraduates is an integral part of the
DIAS-TH programme established in BLTP.

The School Programme was devoted to contemporary
issues of the nuclear structure theory, and application of the
corresponding results and methods in astrophysical studies.
The audience of the school consisted of about 50 students

International Summer
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AyIUTOpPUIO IIKOJNBI COCTABMIM OKOJIO 50 CTYAEHTOB U3
OUAN, Apmenun, benopyccun, bonrapum, I'epmanun,
Kwuras, [Honemmu, Poccun, Cnoakuu, CILIA u Ykpaussl.
Onu mpocnymanu 19 kypcoB nekuuit. CTyneHTam pac-
CKa3alM O JOCTHXKEHUSAX U TPYAHOCTAX TEOPUH, OMUCHIBA-
IolIed B paMKax oOIIel KOHLENIUN CBOHCTBA U aTOMHBIX
siep, U HEWTPOHHBIX 3BE3J; 00 YIUBHUTEIBHOH CTPYKTY-
pe UEeHTpaJbHOW 00NacTH HEHTPOHHOI 3BE3/IbI, KOTOPYIO
IPE/ICKa3bIBACT TEOPHST; O IIOMCKaX OE3HEHTPUHHOTO JIBOM-
HoOro Oera-pacmnajia, B KOTOPBIX pEIIaeTcsi BOIPOC, SIBIIsI-
eTCsl HEWTPUHO MallOpaHOBCKOM 4YacTHLEH WM HET, U O
MHOTOM JIPYTOM.

OpraHu3aropsl MIKOJIbl MIPUITIACHIN [yl YTCHUS JIEK-
Ui BeIylUX CHELMAIUCTOB MO TEOPHM sd1pa U saep-
HOW acTpou3uKe W3 YHHBEPCHTETOB U HCCIIEIOBATEIb-
ckux opranuzauuii bparuciasel, Bpoiiasa, Bropuoypra,
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from JINR, Armenia, Belarus, Bulgaria, China, Germany,
Poland, Russia, Slovakia, Ukraine, and the USA. They at-
tended 19 courses of lectures. Among topics of the lectures
were the following: achievements and obstacles in the the-
ory that describes properties of atomic nuclei and neutron
stars, theoretical predictions on surprising structure of the
neutron star core, the search for neutrinoless double beta
decay which should solve the problem if the neutrino is a
Majorana particle or not, and many others.

The organizers invited the lecturers from universities
and research institutes of Bratislava, Coimbra, Darmstadt,
Dresden, Dubna, Lyon, Moscow, Miinchen, Obninsk,
Orsay, Rostock, Wroctaw, Wiirzburg, and Jilich. Besides
lectures, there were organized special seminars where pro-
fessors explained in more detail the theoretical methods
or specific features of experimental studies. Moreover, the




LWKONbl. CEMNHAPDI

Hapmmranra, [pesnena, JlyOusr, KoumOpsl, Jlnona,
Mockssl, Mrorxena, O6ununcka, Oped, Poctoka n FOnmxa.
ITomumo neknuii Ha 1IKOJIEe OBUIM OpPraHU30BaHbI CEMUHA-
pEL, TIE Tpodeccopa Gonee meTanrbHO OOBSICHSIH METOIBI
TCOPETUYCCKUX PACUCTOB WM CIHCHU(UKY 3KCIICPUMECH-
TaJBbHBIX PaboT, a TakkKe MpeUiaraial CTYICHTAM 3aaadH,
pELICHUE KOTOPBIX JIOJDKHO OBLIO CIIOCOOCTBOBaTh Oolee
DIyOOKOMY ITOHHMAHHIO CYIIECTBA OOCYKIAEMBIX MPO-
Omem. Tpu 3acemanust MKOJIbI OBUTA OTAAHBI JJIST OKJIAJI0B
CaMUX CTYJICHTOB.

IIpe3enTanuu NMpOYMTAHHBIX HA IIKOJIE JIEKIIMK HaXO-
JIITCSI B OTKPBITOM JIOCTYIIC HA CalTe IIKOJBI MO aapecy:
http://theor.jinr.ru/~ntaa/14/.

H. H. Apcenves

C 25 aBrycrano 5 cents6ps JIT® um. H. H. Boromro6o-
Ba OVISAIM npunumana 49 crynenros u3 14 crpaH, KoTopsle
y4acTBOBAJIM B [€IbMIOIBLEBCKON MEXIyHAPOAHOH JIET-
ueit mkone (HISS) «KX/I na pewemxe, cmpyxmypa aopo-
HO06 u aoponnan mamepusy. CaMbIM IIUPOKUM OBLIO TTPe-
craButenscTBO Poccuu u I'epmanuu (o 14 crynentos). Ha
IITKOJTy TaK)Ke TIPUEXali CTyACHTHI U3 ABCTpUHU, APMCHUH,
benopyccuun, Unauun, Upnanaun, Utanuu, lonsmm, Ilop-
tyranuu, CLHA, Yipaunsl, HIBenun u SAnonun.

SCHOOLS. SEMINARS

Jletnsas mkona «KXJI Ha pelerke, CTpyKTypa aapo-
HOB U a/IpOHHAsi MaTepus» — 3TO OJHO U3 MEPONPHUITUI
obpazoparenbHoro nukia JITO «/lyOHenckas mexmyHa-
pOAHAs IIKOJTa COBPEMEHHOM TEOPETHUIECKOW (DHU3UKI,
nerctyrowero ¢ 2003 r. TpaAULIMOHHO CIIOHCOPOM, IO-
mumo OUSIN, ¢ poccuiickoil cTOpOHBI BHICTYHHI (DOHA
«Jlnnactusiy. Dta mkona crana 21-if mo cueTy, HadYMHAS
¢ 2004 ., opraHM30BaHHON TMpH (PUHAHCOBOW TOIIEPIK-
ke Accormanuu uM. [. [enmpmronena (I'epmanus). decstsb
reJIbMIOJIBIIEBCKUX LIEHTPOB M MHCTUTYTOB, PabOTAarONIUX
mo 1eneBoil mporpamme «CTpykTypa MaTepum» (Kpome
IByX TpaauunoHHbIX 1t OV maptaepos DESY u GSI),
ObuTH IpsAMBIME crioHcopamu HISS.

B cocraB oprxkommreTra IIKOJIBI BOLLIM THpogec-
copa O. Oununicen  (DpaHKPypTCKUH  yHUBEPCHTET),
3.-M. Unsrendpurn (OUAN, 1yona) u O. Tepsies (OUAN,
JyOHa). [71aBHBIC TEMBI COBHAIM C TEMaMHM IPEAbIIyIIEH
LIKOJIBI, OJTHAKO 0CO00E BHUMAHHE YJIEISUIOCh METO/IaM.

OOI1IEU3BECTHO, YTO KAJIMOPOBOUYHASI TCOPUS HA pe-
IIETKE T03BOJISIET UCCIIE0BATh MPOLIECCHI 32 paMKaMH Te-
OpHH BO3MYIIEHHH. VICKIIOUHTEebHBIE BO3MOXHOCTH Te-
OpHH TIOJISI Ha PEIIeTKE OIMHMPAIOTCs IIaBHBIM 00pa3oM Ha
YHCICHHOE MOJAETHPOBAHUE M CIOXKHBIM aHAJIM3 €ro JaH-
HBIX HA OCHOBE IPHHIUIIOB Teopuu mois. Kak pesynbrar,
TOYHOCTh PEIICTOYHOTO IOAX0Ja OrpaHHYeHa TOJIBKO J0-

students did practical tasks, which promoted deeper under-
standing of the lecture subject. On three special sessions,
the school students gave short talks on their own investiga-
tions.

The lectures presented at the school are available at the
website: http://theor.jinr.ru/~ntaa/14/.

N. Arsenyev

From 25 August to 5 September, 49 students from 14
countries came to BLTP, JINR, Dubna, to participate in
the Helmholtz International Summer School (HISS) “Lat-
tice QCD, Hadron Structure and Hadronic Matter”. The
strongest groups of students came from Russia and Ger-
many (14 persons each), followed by students from Belarus
and Japan (3 persons each), Ukraine, Sweden, Austria, Po-
land, and India (2 persons each), and, finally, Armenia, the
USA, Ireland, Italy, and Portugal (1 person each).

The school was part of a permanent pedagogical se-
ries in BLTP, under the roof of the Dubna International
Advanced School for Theoretical Physics (DIAS-TH).
Traditional sponsors besides JINR were RFBR and the
“Dynastia” foundation from the Russian side. It has been
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the 21st HISS, since 2004, when this series was launched
with the financial support provided by the Helmholtz
Association. Ten Helmholtz centres and institutes working
in the focus programme “Structure of Matter” (instead of
only two traditional partners of JINR, DESY and GSI) are
directly involved in sponsoring the activities of the HISS.

The Organizing Committee included Prof. Owe
Philipsen (Frankfurt University), Prof. Ernst-Michael
llgenfritz (VBLHEP and BLTP, JINR, Dubna), and
Prof. Oleg Teryaev (BLTP, JINR, Dubna). The main top-
ics were almost the same as at the previous Dubna HISS in
2011; however, the present school was mainly a school of
methods.

It is widely recognized that Lattice Gauge Theory rep-
resents a framework for theoretical investigations within
Quantum Field Theory, which is not restricted to perturba-
tion theory. The exclusive capabilities of lattice field the-
ory owe to the fact that it is mainly based on numerical
simulations, and on sophisticated methods of analyzing the
simulation data, guided by field theoretical principles. As a
result, the precision of the lattice approach is only limited
by the availability of computing time and data storage re-
sources.
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CTYIHOCTBIO BBIUUCIIUTEILHOTO BPEMEHU U BO3MOXKHOCTS-
MU XpaHEHHsI JTaHHbIX.

BBonHbIE Kypchl 1O TEOPHH TIOJNST HAa PEIIETKE, MPO-
gutanaele M. Mriomnepom-Ilpoiickepom  (BepnuH)
K. STncenom (DESY, Iloiiten), Obliin HE3aBUCUMBIMH JIPYT
OT Jpyra, YTO MO3BOJMJIO JEKTOpaM MOAYEPKHYTH CBOIO
TOYKY 3pEHUs], HallpuMep, Ha POJb TOIMOJIOTHYECKUX 3(-
¢dexroB B KXJI (Mromtep-IIpotickep). Heooxomumo otme-
TUTb, YTO MOCTOSIHHBIN sekTop mKkonsl K. SIlHceH — onun
u3 jaypearoB rnpectikHoi npemun Ken Wilson Lattice
Award (2011) 3a yrounenne Bkiana KXJI B aHOMabHBIH
MarHUTHBIII MOMEHT JICTITOHOB.

Kypcwr  sexnmii X, Xénbnuura (Bynmeprans) wu
M. I'éxenepa (PerencOypr) ObUIM TOCBSIIEHBI W3YYEHUIO
BHYTPEHHEH CTPYKTYpPbI aJ[pOHOB M TPEICKA3aHHUIO CIIEK-
Tpa ux macc meronamu KXJI Ha pemerke. Hecmorpst Ha
TO, YTO B CBOMX JieKIusix X. XE&IOIMHT OrpaHuYmIICs pac-
CMOTPEHHEM aJPOHOB, MOCTPOSHHBIX HCKIIIOUUTENBHO U3
JIETKAX KBApKOB (M aHTUKBAPKOB), CHIIBHON CTOPOHOW €ro

JlaGoparopus
TEOPETHIECKOH (QH3NKU
uM. H. H. Boromo6oga,

25 aBrycra—5 CeHTIOpSI.
TenpMronbreBckast
MEKTyHapOIHAsT JICTHSIS
mikona «KX/I Ha peerke,

CTPYKTypa aipOHOB
1 aJIpOHHAS] MaTePHsD)

The Bogoliubov
Laboratory of Theoretical
Physics, 25 August—

5 September. The
Helmholtz International
Summer School “Lattice
QCD, Hadron Structure
and Hadronic Matter”

Two introductory lecture series given by M. Miiller-
Preussker (Berlin) and K. Jansen (DESY, Zeuthen) were
independent of each other, thus giving both lecturers room
also to emphasize their individual points of view, for ex-
ample, the role of topological effects in QCD (Mueller-
Preussker). The traditional lecturer of HISS, K. Jansen is
one of the winners of the first Ken Wilson Lattice Award
(2011) for increasing the precision of the QCD contribution
to the anomalous magnetic moment of leptons.

The lectures by C.Hdlbling (Wuppertal) and
M. Gockeler (Regensburg) were dealing with the ability of
Lattice QCD to explain the hadron mass spectrum and to ex-
plore the internal structure of hadrons. Though C. Holbling
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Kypca cTajio MoJApOOHOE M3JIOKEHHE aHainW3a AaHHBIX U
meTonoB (utupoBanus. O. Ounurcer (DpaHkdypr) co-
CPEIOTOUMIICS. HA TOM, KaK CBOMCTBA ropsiueil U IIOTHOM
MaTepuy MOTYT OBITh UCCIIEIOBAHBI HA PEIIETKE.

BriepBele B mporpamMmy IIKOJIBI BOIUIM  JIEKLIUH
M. l'onerepmana (Can-@paHIUCKO) IO KHPAIBHON TEOPHH
BO3MYIIEHUH — HE3aMEHHMOMY WHCTPYMEHTY Uil 000-
CHOBAaHHBIX JIKCTPANOSIMN K pEaMCTHYECKUM Maccam
KBapKOB (BKJIIOUast 0COOEHHO MHTEPECHBII C TOYKH 3pEHUS
TEOPUH KMPAJIbHBIN MPe/Iesl HCUE3at0IMX KBAPKOBBIX MACC).

A. Yoxkep-Jlayn (JIabopatopus [[xeddepcona), Ha-
rpaxneHnbii Ken Wilson Lattice Award B 2013 r., mpen-
CTaBWJI BIICUATIISIIOIINI 0030p CPaBHUTEIBHO HOBOM 0OIa-
CTH JId TIPUJIOKCHUA PEHICTOYHBIX BLI‘IHCHeHHﬁ, KOTOpOfI
cTaja Teopus sapa.

YacTp BpeMEHM Ha IIKOJe Oblla OTBEIEHA T'OTOBS-
muMcest dKcriepuMenTaM. Jlupektop [enbMronbieBckoro
uHcTHTyTa B Maiinue npod. ®. Maac npouuTan JIEKIHIO
«IIpenm3nonnas ¢pu3nka HAZKUX DHEPTUi» 0 3amadax Oy-

restricted himself to hadrons built exclusively out of light
quarks (and antiquarks), a strong part of his lectures was
devoted to data analysis and fitting techniques. O. Philipsen
(Frankfurt) concentrated on the question how aspects of hot
and dense matter can be explored on the lattice.

This year, for the first time, lectures in Chiral
Perturbation Theory given by M. Golterman (San
Francisco) have been in the programme of HISS, because
ChPT is an indispensable tool to provide justified extrapo-
lations towards realistic quark masses (including the theo-
retically interesting chiral limit of vanishing quark masses).

A. Walker-Loud (Jefferson Lab.), honored with Ken
Wilson Lattice Award in 2013, presented an exciting over-
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nymero skcriepumenta FAIR ([apmmraar). st ero du-
3MYECKON MPOTpaMMbI OOJIBIION MHTEPEC MPEACTaBISIOT
BBICOKOTOUHBIE cleKTpaibHble BbhlunciaeHuss KX/ Ha pe-
metke. [Ipencrosiue 3KkCIepuMEHTHI Ha JIBYX JTyOHEHCKHX
YCTaHOBKaX, CBSI3aHHBIX C HyknorpoHoM OWSM, cramnu
TeMaMu JIeKIuil «bapuoHHas Marepusi Ha HYKIOTPOHE»
O. Poraueckoro (OUAU, JlyOna) n «Texuudeckue 3a-
Jlaud KOMIUIEKca Koiutaiaepa Tskenblx HOHOB NICA»
I'. TpyouukoBa (OUSUN, [yOHa). CTyaeHTbl NOCETHIH Me-
cTo cTpouTenbcTBa koMiuiekca NICA u 1iex 1mo mpou3Boa-
CTBY MarHMTOB.

B nporpaMme 1mkostsl Takxke ObLIN ITPEACTABIICHBI CIie-
LUaJIbHBIE JIEKLIUH 10 aKTyaJIbHBIM TEOPETHUECKUM BOIIPO-
cam. B nexnusx B. bopuskoa (MTO®, Mocksa, u J[BOY,
BnaguBoCTOK) TOBOPHUIIOCH O TOIOJOTHYECKHX BO3MYIIIE-
HUSIX KaJMOPOBOYHOTO TOJIST (MOHONOJISIX M BUXPSIX), BO3-
HUKAIOLIUX B BbICOKOTeMIIeparypHoii ¢aze KX /1. Biusiaue
BHEIIHUX MAarHUTHBIX IOJied Ha (ha3oBYI CTPYKTypy H
CBOWCTBA TOpSYEH aAPOHHOW MaTepuu OOCYXKIaIoch B
nexnusix 1. Duapénu (PerencOypr), nmaypeara Ken Wilson
Lattice Award 3a 2014 1. O Bpamennu KX/I-matepun pac-
ckazan O. Tepsie (OUSIN, JlyOHa), OTMETHB BasKHBIE CIIEI-
CTBHSl KMPAJIbHOW aHOMAIMH, B TOM YHCJIE BO3MOXKHOCTD
repexosia ME30CKOIMYECKOT0 BPAILICHUSI B IOJSPU3ALIUIO
POXIAOIIMXCA YacTHUIl HEHYJIEBOro crnuHa. B kypce nek-
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it I1. byiiBunoBnga (PerencOypr) « AHOMaBHBIA TpaHC-
TIOPT HAa pPEIIeTKe» OblIa IMoKa3aHa BO3MOXHOCTH KBaHTO-
BOTO TpaHCIopTa 0e3 JUCCHUIAMK (CXOXKETo CO CBEPXITPO-
BOJMMOCTBIO M CBEPXTEKYUECThbI0), MPUBOJSIIETO K aHO-
MaJTbHBIM PP eKTam.

MerTozbl TEOPUM TIONISI HA PEHIETKE MMEIOT MHOXE-
ctBo npumeHenuil u Bue KXJI. e nekuuu [I. Cmuta
(Hapmmranr) Obim nocssitiens! Teme «I'paden kak perie-
TOYHAsI TEOpHs NOJs». JIEKTOp TpeacTaBmI HE TOJBKO 3a-
XBaTBIBAIOIYIO GU3HKY TpadeHa, KOTOPYIO MO>KHO ONUCATh
C TTIOMOIIBI0 (P PEKTUBHOM KBa3UPEIITHBUCTCKON AByMep-
HOM TEOPUHU I10JIs1, BCTPOCHHOM B IIPUBBIUHBIN TPEXMEPHBIIL
MHp, HO 1 OCOOEHHOCTH aJITOPUTMOB MOJICITMPOBAHMUS, HC-
TIOJTb3YEMBIX JUTSI CHCTEMBI OJTy K JAfOINX BAJICHTHBIX JJICK-
TPOHOB yIIIEpoJa.

A. llItepubek (Mena) o6ydan cTyIeHTOB THOPHIHOMY
Merony MonTe-Kapino, OCHOBHOMY Il MOIEIMPOBAHMS
KaJMOPOBOYHBIX ITOJIEH € y4eTOM MeTIeBbIX 3P (eKToB au-
HAaMHUYECKUX KBApKOB. Bo BpeMs mpakTHUeCKUX 3aHATHH
3aMHTEPECOBAHHBIE CTYIECHTHI MOTYYHIIN IPOTPaMMY, KOTO-
past TI03BOJISIET MOHATH BCE MPUHIUIBI pabOTHI METO/a Ha
IIprMepe HEKATMOPOBOYHOM TEOPUH OIS

Ipu pemennn 3anau KXJI Ha pemierke upe3Bbl4aiiHO
MPOTYKTHUBHBI Mapajie/IbHbIe BBIYUCICHHUS C HCIIOIb30Ba-
HUEM KOMIUIEKCOB MynbrumporneccopoB (CPU). bompmas

view of relatively new application field for lattice methods
in Nuclear Theory.

Three lectures were devoted to forthcoming experi-
ments. The Director of the Helmholtz Institute Mainz,
Prof. F. Maas was lecturing about the objectives of the fu-
ture FAIR (Darmstadt). Its experimental programme, for
example, raises the quest for high-precision spectral cal-
culations in lattice QCD. The forthcoming experiments at
two Dubna Nuclotron-based facilities were the topics of the
lectures “Baryon Matter at Nuclotron” by O. Rogachevsky
(JINR, Dubna) and “The technical challenges of the NICA
heavy ion collider complex” by G. Trubnikov (JINR,
Dubna). The students took part in the excursion to NICA
and magnet production site at VBLHEP.

A special part of the programme was devoted to
“Theoretical Topical Lectures”. Within two lectures
V. Bornyakov (ITEP, Moscow, and FEFU, Vladivostok)
spoke about topological excitations of the gauge field
(monopoles and vortexes) seen to exist in the QCD high-
temperature phase. The effect of external magnetic fields on
the phase structure and the properties of hot hadronic mat-
ter was discussed in special lectures given by G. Endrodi
(Regensburg), the third “Ken Wilson Lattice Award” laure-
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ate among the lecturers (awarded 2014). O. Teryaev (JINR,
Dubna) gave two lectures about “Rotating QCD Matter”,
pointing out important consequences of the chiral anomaly,
including the possibility of transferring mesoscopic rotation
(vorticity) to the polarization of emerging particles possess-
ing non-zero spin. P. Buividovich (Regensburg) gave two
lectures on “Anomalous Transport from a Lattice Point of
View”, demonstrating the possibility of non-dissipative
quantum-fluid phenomena (similar to well-known super-
conductivity and superfluidity) giving rise to anomaly-
induced effects.

Lattice gauge theory has many non-QCD applications.
A pair of special lectures delivered by D. Smith (Darmstadt)
was devoted to “Graphene as Lattice Field Theory”. The
lecturer spoke about the fascinating graphene physics, gov-
erned by a quasi-relativistic two-dimensional field theory
embedded in the usual three-dimensional world, and de-
scribed the specifics of the simulation algorithms applied to
the system of itinerant carbon valence electrons.

A. Sternbeck (Jena) taught in three lectures the Hybrid
Monte Carlo method which is the working horse to simulate
the gauge field receiving feedback (i.e., loop effects) from
“dynamical quarks”. In a tutorial, the lecturer provided to
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4acTh KOMIIBIOTEPHOIO BPEMEHH BCE €lIle TPATUTCs Ha IPo-
CThbIe apu(METHUECKHUE OTIEPALINHN, KOTOPbIE Jy4IIle epeHa-
MIPAaBUThH CIENNAIN3UPOBAHHBIM MTPOIIECCOPaM, HAPUMED
rpaduyeckum (GPU). CoTpyqHHKH TPYIIIbI T€TEPOreHHBIX
Berancienuit JINT OVAN mo3HakOMUIH CIyIIaTesei MKo-
a6l ¢ uitocoduell napaieaIbHOro IPOrpaMMUPOBAHHS U
BO3MO)KHOCTSIMH Pa3BUBAEMOTO B HACTOsIIEE BpeMs Kia-
ctepa HybriLIT. beuto mpoBeaeHO MATh MPaKTUYECKUX 3a-
HATHUH 10 TEXHOJIOT MU MapaJlIeIbHOrO IPOrpaMMUPOBaHUS
JULsl THOPUAHON apXUTEKTYPBI.

YYacTHUKM LIKOJIBI MOATOTOBHIIM 23 mocTtepa, Hpo-
JIEMOHCTPUPOBAB CBOM PE3YNIbTATHl B TEOPUU IOJIA Ha pe-
LIETKE ¥ MOJIETTMpOoBaHNH. UeTBepo n3 HUX ObUTH OTMEUEHbI
CIELATIBHBIMU MTPU3AMH.

C 15 mo 20 cenrsOps B OObeAMHEHHOM HHCTHTY-
TE SUICpHBIX HCCIEAOBAHUM IPOIIEN TpaJUIIMOHHBIN
XXII MexayHaponuslii banguHCKuil ceMuHap IO Ipo-
OmemaM (PU3WKH BBICOKUX SHepruil «Persamusucmckasn
A0epHaa uzuka u KeAHmMoedas XpoMOOUHAMUKAY», KO-
TOPBIA B Cpelie YUEHBIX Ha3bIBalOT «bajauHCKass OCEHbY.
DTOT ceMuHap MPOXOAUT pa3 B JBa roja, HauuHas ¢ 1969 .
CrnenyeT OTMETHTBH, YTO B IOCJIEHEE BpeMsl HMHTEpeC K
HEMY 3aMeTHO Bo3poc. BriepBrie cemuHap (M3 4nCiIa BOCh-
MU KoH(pepeHIHH 1o (usnke BoICOKUX dHepruii B 2014 1)
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obu1 noxpnepxkan Komwuccueir [TUPAP. CemuHap OTKpBLI
mupextop OUSAN akamemuk B. A. Marsees, a mpodeccop
B. 1. Kekemupaze ot mmenn cexumu C11 IUPAP moxkeman
YCIIEITHOM paboThl y4aCTHUKaM CEMUHApA.

Yuactue B pabore cemuHapa npuHsuid 217 uenoBek
u3 17 cTpaH, MpaKTHYECKH W3 BCEX BeAyIInX (usmue-
CKUX IIEHTPOB MHpa, 3aHMMAIOIMXCs (PU3UKONW BBICOKHX
sHepruil. beuio npencraBieno 160 noknanos. bombiioi
MHTEPEC BBI3BAIN JIOKNAJbl, IOCBSIICHHBIE pPE3yIbTa-
TaM, IOJyYeHHbIM Ha boibIIOM aipoHHOM Koilaiaepe
(LHC) B HUEPH. 3HauuTenpHO BO3POC MHTEPEC K HCCIIe-
JIOBaHUIO KyMYJSITUBHOTO 3ddekra, KOTOpslii ObUT mpen-
ckazan A. M. banaunaeiM 1 oTKpeIT B Jlaboparopuu BbICO-
kux >Hepruit OUSN B Hawane 1970-x TT. DTOMY SBICHUIO
OBIIO TOCBSIIEHO OOJIBIIOE YHCIIO JOKJIAJ0B HAa CEMHHApE.
Oco00 cieayer OTMETHTD, YTO B HACTOSIIEE BPEMsI TPOBO-
JUITCSL OKCIIEPUMEHTBI 0 HCCIEOBAHUIO KyMYJISITUBHBIX
peaxtwii ipu BeICOKUX dHEprusx B UDOBD (IIpoTeuHO) 1
B Oy/TylIeM IIaHUpyeTcs IPOBEICHNE HOBBIX IKCTIEPUMEH-
TOB C IIeJIbI0 O0JIee TIIyOOKOTo M3y4YeHHUs! CBOMCTB (ITyKTO-
HOB B sifpax (mpoekT «DmykTon»). Kak Bcerma, Ha cemu-
Hape ObUIO IPEICTABIEHO MHOTO JOKJIA0B, MOCBSIIEHHBIX
HCCIIEJOBAaHMAM CTPYKTYPHBIX (PyHKIHMII apOHOB U siIep,
PENSITUBUCTCKON TEOPUU HYKJIOH-HYKJIIOHHBIX B3aUMOJICH-
CTBHI, MOMCKY CUTHAJIOB KBapK-TIIIOOHHOM IJIa3MBbI, COBPE-

the interested students a working programme giving the in-
sight into all principles of HMC being at work already in an
example of non-gauge field theory.

For lattice QCD, it is very suitable to apply parallel
programming on multiprocessor (CPU) complexes. Still, a
large part of the computing time is used for operations of
very easy arithmetic, such as part of the computing load that
can better be exported to specialized processors (for exam-
ple, GPU, graphical processing units). The heterogeneous
computing team of the JINR Laboratory of Information
Technologies gave an introduction to the programming
philosophy and the possibilities of the cluster “HybriLIT”,
now under development, within five hours of lectures/tuto-
rials under the title “Parallel Programming Technologies of
Hybrid Architectures”’.

Twenty-three students prepared posters documenting
their achievements in lattice field theory and simulations.
Four of them were specially awarded.

The traditional XXII International Baldin seminar
on high-energy physics problems “Relativistic Nuclear
Physics and Quantum Chromodynamics” was held from
15 to 20 September at the Joint Institute for Nuclear Re-
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search. Among scientists this seminar is called “the Baldin
Autumn”. It has been held every two years, since 1969. It
should be stressed that lately the interest in the seminar has
grown. For the first time (of the eight conferences on high-
energy physics held in 2014) the seminar was supported by
IUPAP Commission. JINR Director Academician V. Mat-
veev opened the seminar, and Professor V. Kekelidze, on be-
half of section C11 ITUPAP, wished the event every success.

The seminar was attended by 217 participants from
17 countries, practically from all leading centres of high-
energy physics in the world. There were delivered 160 re-
ports. The audience expressed much interest in those re-
ports that discussed the results obtained at the Large Hadron
Collider (LHC) at CERN. More interest was shown now
in the studies of the cumulative effect that was predicted
by A.Baldin and discovered at the Laboratory of High
Energies of JINR in the early 1970s. A large number of re-
ports discussed this phenomenon at the seminar. It should
be mentioned that experiments on the research of cumu-
lative reaction at high energy are held at ITEP (Protvino)
and new experiments are planned for the future to conduct
even deeper studies of the properties of fluctuons in nuclei
(the FLUKTON project). Traditionally, many reports dwelt
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MEHHOH MHTEepIpEeTalMd 3KCHEPUMEHTAJIbHBIX JaHHBIX,
TIOJTYYEHHBIX 3a MOCJIEAHUE TOABl B PA3IMYHBIX (prsnde-
CKUX LIEHTpax. beum paccMOTpeHbI MpeAsokKeHus: Teope-
THKOB O ITOCTAHOBKE HOBBIX 9KCIIEPUMEHTOB.
PensituBuCTCKas siiepHas (U3MKa OTKPHIBAET TaKKe
OoIbIINE TIEPCHEKTUBB! B NMPHUKIIAIHON obnacTu. MHoOTHE
Pe3yNIbTaThl ATUX HCCIEAOBAHUN YXKE IIMPOKO HCIIONIB3Y-
I0TCSI B MEAMIMHE M TexHuKe. Ho emie MHOTO BOIpocoB
HYX/aeTcsl B JaJbHEHIINX HCCIeJOBaHUAX. B wacTHOCTH,
OOJIBIION MHTEPEC MPEICTABISIIOT MCCIICIOBAHMS, CBSI3aH-
HBIE C 0e30TacHOH SIIEPHON YHEPTETHKON M YHHUTOKECHH-
€M pPaJI0AKTUBHBIX OTXO/I0B C TOMOIIBIO SIAEPHBIX ITyYKOB
yYCKOpHTENEH. DTUM NPHUKIaJHBIM BOIIPOCAM ObLIa MOCBS-
II[eHa CIelUabHas CeKIs ceMUHapa. BriepBble Ha ceMu-
Hape OBLTa MpOBEICHA OHJIAWH-CecCHs, Ha KOTOPOU OBLIH
NpeACTaBleHbl pe3ynbTarsl akcnepuMeHta DO (FNAL)
Jnoknaguukamu, Haxomsummucs B CIIA. beuia opranu-

with studies of structure functions of hadrons and nuclei,
relativistic theory of nucleon—nucleon interactions, search
for quark—gluon plasma signatures, modern interpretation
of experimental data obtained in recent years at various
physics centres.

Relativistic nuclear physics opens up big opportunities
in the applied research. Many of these results are widely
used in medicine and engineering. But there are a lot of
questions that need further studies. For example, the studies
related to safe nuclear energy issues and disposal of radio-
active waste applying accelerator nuclear beams are also
of great interest. A special section of the seminar discussed
these issues of applied research. For the first time an on-line
session was held at the seminar, where the speakers in the
USA presented the results of the DO (FNAL) experiment.
Live internet broadcasting of the meetings was organized.
Professor A. Malakhov made a reports that developed the
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30BaHa TpsMas TPAHCIAIMS 3acemaHuil depe3 WHTepHET.
[Tpodeccop A. M. ManaxoB npencTaBuil JOKJaj, pa3B1Ba-
rourii uxen A. M. Bamauaa. OcoOCHHO ClleyeT OTMETHUTD,
YTO MPEKPACHO TMOATBEPKAAIOTCS TPEJCKa3aHus, CIeIaH-
Hele A. M. Banaunaeim Oonee 15 aer Haszam, MO aCHMIITO-
TUYECKOMY IIOBEJCHHUIO SACPHBIX B3aWMOICHCTBUII IpH
BBICOKUX JHEpPrusix. Tak, HampuMmep, dKCIepUMEHTaIbHbIE
JTaHHBIC TT10 OTHOIICHUIO BBHIXOJOB aHTHIIPOTOHOB K MPOTO-
HaMm, nonydeHHsle Ha LHC npu sneprusix no 7 T>B, mpe-
KpacHO JITJIM Ha KPHBEIE, MOydeHHBIE paHee B padoTax
A. M. banauna ¢ cOTpyIHUKaMH.

JIBe cexmmu cemmHapa OBUTH TIOCBAIICHBI FOOWIISA-
pam — B. B. Byposy (65 net) u A. B. EppemoBy (80 iet).
B.B.bypoB B TedeHHe MIUTEIHHOTO BPEMEHH 3aHUMACTCS
opraHu3aieil ceMuHapa Kak 3aMeCTUTENb Mpe/iceaaTest
OpPrKOMUTETA, a C MPOLLIOT0 CEMUHApa SIBIISIETCS COIpeIce-
JaTeeM OpPrKOMHTETa. JTO aBTOPUTETHHIN yUeHBIH, BHEC-

JlaGoparopust TeopeTHIeCKON
¢uzuku um. H. H. Boromo0oga,
15-20 ceHTS0psL.

XXII MexyHapoaHblii
Bannunckuii cemunap

1o npo0ieMaM (U3UKH BHICOKHX
sHepruil «PenstuBucTckas
snepHast GU3NKa U KBAHTOBAsI
XPOMOJIHHAMHKA)

The Bogoliubov Laboratory of
Theoretical Physics,

15-20 September.

XXII International Baldin seminar
on high-energy physics problems
“Relativistic Nuclear Physics and
Quantum Chromodynamics”

ideas of A. Baldin. Of special note is the fact that the pre-
dictions made by A. Baldin more than 15 years ago on the
asymptotic behaviour of nuclear interactions at high ener-
gies are well proved now. For example, the experimental
data on the ratio of the antiproton—proton output obtained
at the LHC at the energy up to 7 TeV excellently matched
the curves obtained earlier in the studies of A. Baldin and
his colleagues.

Two sections of the seminar were devoted to anniver-
saries: V. Burov (65th) and A. Efremov (80th). V. Burov
has been among the seminar organizers for a long time
in the position of the the vice-chairman of the Organizing
Committee. Since the last seminar he has become a co-
chairman of the Organizing Committee. He is also a well-
known scientist who contributed much to the theory of
nuclear interactions at high energy. A. Efremov is a famous
theoretical physicist who made a special contribution to the
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muii 00JIBIION BKJIAJ] B TEOPUIO sIIEPHBIX B3aMMOAEHCTBUI
nmpu BbICOKMX dHeprusix. A.B. EppemoB — wusBecTHbII
(PU3MK-TEOPETHK, 0COOEHHO MHOTO C/ENAaBIINI B 001acTH
MOJISIPU3ALMOHHBIX UCCIIEIOBAHNN. YUAaCTHUKHM CEeMHHapa
OT JIYIIY TTO3/{paBUIIN FOOMIISIPOB M TIOYKEJIAIN UM JIJIbHEH-
LIMX HAyYHBIX JIOCTHKEHUH.

3aKIIOYUTENIBHBINA TOKJIA] O MOMUCKAX CBEPXTSKEIBIX
aJieMeHTOB Obl1 mpencraBiieH akagemukoM [O. L. Ora-
HECSHOM.

C mpeAcTaBIEHHBIMU JIOKJIAJaMHU MOXKHO IO3HAKO-
MUTBCS Ha caiite http://relnp.jinr.ru/ishepp/index.html.

Opranuszaropbl 0J1arofapsit COOTBETCTBYIOLIHE CITYXK-
o061 u qupekiuu JIT®, JIOBD u OUSN 3a noanepxky ce-
MUHapa.

C 29 ceursbps no 3 okrsi0pss B JlyOHe mpoxommia
2-9 MexIyHapoiHas JEeTHAS LIKosa-coBemmanue «Cnoasc-
Hble U MAZHUMHbIE MAZKUE CUCEMbL: (PU3UKO-MeXaHuU-
yeckue u cmpykmypuuie ceoiicmea» (CMSMS’14). Mepo-
npusitue Obuto oprannzoaHo OUSIU, 3anaaHeiM yHUBEp-
cureroM Tumumoaps! (Pymbinus), MTHCTUTYTOM MeXaHUKH
crtomnbix cpen YPO PAH (Ilepms), MHCTHTYTOM U3HKH
U siZiepHOM MHXkeHepun M. X. Xynyoes (Pymbinus) u Py-
MBIHCKMM (PU3HYECKUM OOIIECTBOM.
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TeMbl JieKIui, YCTHBIX U CTCHIOBBIX JOKJIAJIOB ObLIH
COCpPEJIOTOYEHBl HA TEOPUH, MOJACTUPOBAHUU U DKCIIEPU-
MEHTAJIbHBIX HCCJICIOBAHUSIX (DU3MYCCKUX, MEXaHHYC-
CKHX, CTPYKTYPHBIX U XUMHUYECKUX ACIIEKTOB MaTrepHalio-
BEJICHUS, a TAKXKe Ha OMOJOTHYECKUX ACMEKTaX CI0MKHOIO
MSTKOTO BEIISCTBA ¢ OCOOBIM BHUMAHHEM K MAarHUTHOMY
MSITKOMY BEILIECTBY.

OcnHoBHoOM 11epI0 «CMSMS’14» OBUIO MOAETUTHCS
MOCJEeTHUMHU PEe3yJIbTaTaMHU HCCIIEeIOBaHUM B paMKax CoO-
Bewanus. bonee 10 mpuriameHHbIX JOKIAIUYUKOB U3 POC-
CUIMCKHX W 3apyOeKHBIX HHCTHUTYTOB CJEJalld KpaTKui
0030p HEKOTOPBIX BAKHBIX HAYy4YHBIX MpoOJIeM B 00JIacTh
CJIO)KHOW W MAarHUTHOWM MSTKON MaTepuu U CMEXKHBIX 00-
nacTsX. Mosojipie yueHble TPOAEMOHCTPUPOBAIIU BBICOKUI
YPOBEHb KaK Ha CTEHJJOBON CECCHM, TaK U BO BPEMsl YCTHBIX
BBICTYIJICHUH.

[Iporpamma  mpeaycMarpuBajia  9KCKYpPCHIO B
Jlaboparoputo HEHTPOHHOW (DUBUKH, TJIE€ YYACTHHUKH I10-
ceTus uMmynbcHbIN peaktop UBP-2 u ycranosky UPEH.

field of polarization research. The participants of the semi-
nar heartily congratulated the scientists and wished them
further success in science.

Academician Yu. Oganessian made a concluding re-
port on the search for superheavy elements. The reports
presented at the seminar are available at the site of the semi-
nar http://relnp.jinr.ru/ishepp/index.html.

The organizers of the seminar express their gratitude
to the administration of BLTP, VBLHEP and JINR and the
services for the support of the seminar.

On 29 September—3 October, the 2nd International
Summer School and Workshop “Complex and Magnetic
Soft Matter Systems: Physical-Mechanical Properties
and Structure” (CMSMS’14) was held. The CMSMS’14
was organized by the Joint Institute for Nuclear Research
(Dubna), the West University of Timisoara, the Institute
of Continuous Media Mechanics of the Russian Academy
of Sciences (Perm), the Institute of Physics and Nuclear
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Engineering “Horia Hulubei” and the
Romanian Physical Society.

The topics of lectures, oral and poster presentations
covered the theory, simulations, and experimental research
of physical, mechanical, structural and chemical aspects of
the materials science, as well as biological aspects of soft
complex matter with special emphasis on soft magnetic
matter.

The main objective of the CMSMS’14 was to share
the latest research findings within the scope of the meeting.
More than 10 invited speakers from Russian and foreign
institutions provided a brief overview of several important
research issues in complex and magnetic soft matter and
related fields. Young scientists demonstrated a high level at
both the poster session and the oral presentation.

The programme included an excursion to the Frank
Laboratory of Neutron Physics, where the participants vis-
ited the pulsed reactor IBR-2 and the IREN facility.

(Bucharest),
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IN MEMORY OF THE SCIENTIST

Baagumup I'eoprueBuy KAJIBIIIEBCKUI
Vladimir Georgievich KADYSHEVSKY
05.05.1937-24.09.2014

24 ceHT0psl CKOPOIOCTIKHO CKOHYAJICS BBIJAIOLIUNCS
pOCCHICKUI (U3UK-TEOPETHUK U OPraHU3aTOP HAYKH, HAYYHBINA
pykoBoanTenb OObeANHEHHOTO MHCTUTYTA SAEPHBIX UCCIIEN0-
BaHui akajgemMuk Braaumup ['eoprueBuu KanpimeBckuii.

Bnagnmup I'eopruesmu KagpimeBcknii — KpynHBIH crie-
LHAJICT B 00JIACTH TEOPHH EMEHTAPHBIX YACTUI] ¥ (PU3NKU
Boicokux sHepruil. C mumenem B.I. Kagslmesckoro cas3a-
Ha peNSITHUBUCTCKAs (pOPMYITHPOBKA KBAaHTOBOW TEOPUH IMOJISI
B KBAaHTOBAHHOM IIPOCTPAHCTBE-BPEMEHH, YHOBIETBOPSIO-
masi TpeOOBAaHMSIM YHUTApHOCTH M O0OOOIIEHHOMY YCIIOBHUIO
OpUYMHHOCTU. Ero paboTsl B 3TOH 00MacTH, MOTYyYIHMBIINE
MHUpPOBOE MpPHU3HAHUE, MPEIBOCXUTUIM HCCIENOBaHUA IO
«HEKOMMYTaTHBHOM reomerpum» 1990-x rr, Haxoxsmmecs
ceifuac B (pokyce BHUMaHHS TEOPETHKOB. B Teopuu BHyTpeH-
Hell cummerpun B. I. KagpleBckuM ycTaHOBIEH psll COOT-
HOIIEHUH JU1st 5 PEKTUBHBIX CEYSHUH, MacC 1 MarHUTHBIX MO-
MEHTOB aJJpOHOB, MOATBEPKICHHBIX dKCIIEpUMEHTaIbHO. Emte
1o nosiBrneHnst CTaHAapTHOM MOAEIH BIEKTPOCIAObIX B3aH-
MOZIEHCTBUI MM OBLIO MPENNPUHATO HCCIIEOBAHNE JICITOH-
AJIPOHHBIX CUMMETPHH, MPOSBIAIONINXCS B CIaObIX Mporec-
cax. EMy Bcerna ObuIM NPUCYIIN HHTEPEC K CAMbIM Y3JIOBBIM
W TPHUHIMIHAIBHEIM IpobneMaM (u3nKM, HecTaHIapTHBIC
MIPHUEMBI UCCIIEIOBAHUI U 60oTaTast HHTYUIIHS.

B. I. Kagpimesckuii pogwics 5 mas 1937 . B Mockse.
C 1946 no 1954 r. on yumincs B CBepAIOBCKOM CyBOpPOB-
CKOM BOEHHOM yumiuine. OKOHUMB yYMIIUIIE C 30JI0TOH Me-
nanbio, Bragumup T'eoprueBnd moctynun Ha (GU3MYECKHN
(axynsrer MOCKOBCKOTO T'OCYJapCTBEHHOTO YHHBEPCHUTETA
uM. M. B. Jlomonocosa. Ero unTepec k TeopeTudeckoi pusn-
Ke IpOsIBUIICS YK€ Ha MepBbIX Kypcax. B 1959 r. nuruiomuast
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On 24 September, the outstanding Russian theo-
retical physicist and science organizer, the Scientific
Leader of the Joint Institute for Nuclear Research RAS
Academician Vladimir Georgievich Kadyshevsky died
suddenly.

Vladimir Kadyshevsky was a prominent scientist
in elementary particle theory and high energy phys-
ics. The name of V. Kadyshevsky is connected with the
relativistic formulation of the quantum field theory in
the quantized space-time that satisfies the unitarity re-
quirements and the generalized causality condition. His
works in this field were internationally acknowledged
and anticipated the research on non-commutative geom-
etry in the 1990s, which has become today the focus of
theoreticians’ attention. In the theory of internal symme-
try V. Kadyshevsky postulated a number of correlations
for effective cross sections, mass and magnetic moments
of hadrons that were proved experimentally. Even be-
fore the Standard Model of electroweak interactions was
constructed, he studied lepton—hadron symmetries that
are revealed in weak processes. His unfailing interest
in the most challenging and principal issues in physics,
creative approaches in research and rich intuition were
his outstanding features.

V. Kadyshevsky was born on 5 May 1937 in
Moscow. From 1946 to 1954 he studied at the Suvorov
Military School in Sverdlovsk. Having graduated from
the School with summa cum laude, Vladimir entered the
Physics Department of the Lomonosov Moscow State
University. Immediately in the first years of studies he
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pabora B. I'. Kagpimesckoro «O criektpe Macc U GyHJaMeH-
TaJbHOM [UTHHE B TEOPUU TIONS» (HAYYHBIA PYKOBOIHUTENb
J. B. lIupkos, perienzeHT M. A. MapkoB) 3aBoeBajia 1-¢ me-
CTO ¥ ObLJIa yI0CTOCHA Mejalii MUHHCTEpPCTBA BBICIIET0 00pa-
3oBanmnss CCCP Ha Bcecoro3HOM KOHKypCe CTYACHUSCKUX pa-
60t. 1o oxonyanuu yHuBepcuteTa B 1960 . oH OBUT OCTaBJICH
B acrupantype npu kadenpe H. H. boromo6osa. B 1962 r.
B. I KagpleBckuid yCenHo 3aluTuil KaHJUAATCKYIO JIUC-
cepTaryio 1 OBl MPUHAT Ha paboTty B JlabopaTopuio TeopeTu-
yeckoit pusuxu OUSIN.

Hauunas ¢ 1964 r. B. I. KagpimeBckuii myOImuKyeT UK
paboT, TOCBAIICHHBI KOBAapUAHTHOI TaMIJIBTOHOBOH (op-
MYJIMPOBKE KBAaHTOBOW Teopuu moisi. Vim Obuta paspaborana
OpUTHHAIIbHAS TUarpaMMHasi TEXHUKA, KOTOpasi, B OTIIMYHE OT
M3BECTHOW (PEHHMAHOBCKOHM TEXHHMKH, OTICPUPYET C aMILTUTY-
JlaMHM Ha MaccOoBOW NoBepxHOCTH. IIpuMeHeHue 3TOro amma-
para k 3amade O B3aWMOJICWCTBUH NIBYX PEIATHBUCTCKHUX Ya-
CTHII TIO3BOJIMIIO COKPATUTh YHCIIO IEPEMEHHBIX U YCTAaHOBUTH
TPEXMEPHOE MHTErpajbHOE ypaBHEHUE JUISl PEISITUBUCTCKOM
AMIUTUTYIBl PACCESIHUS, H3BECTHOE TEIEPh B JUTEPAType Kak
ypaBHenne Kagpimesckoro. Byaydan TeopeTndecku mocieno-
BaTenbHOHM, Mertoauka B. I'. Kaaplmesckoro nossosnser nepe-
HOCHTH B 007acTh (DU3UKH DICMEHTAPHBIX YACTHIl ITPHEMBI
HCCIICIOBAHNSA, MHTYUIIUIO M OIBIT, HAKOIUICHHBIC B TCOPHH
AQHAJIOTUYHBIX HEPEISITUBUCTCKUX CHUCTEM, HaIpuUMeEp, Majo-
HYKJIOHHBIX aTOMHBIX saep. He ciydaiiHo, 94TO ypaBHEHHE
KazpimeBckoro ucnonbyercst (pu3nkaMu pasHbIX CTPaH ISt
MIPAKTUYECKUX PACUETOB aJPOH-aJAPOHHBIX U aPOH-SJEPHBIX
B3aMMOJICHCTBUH, a TAK)Ke VIS OMTUCAHUS KBAPKOBOH CTPYKTY-
PBI aIPOHOB.

C 1970 r. B.T. Kangpiesckuii — npodeccop duznue-
ckoro (akymsrera MI'Y, roe Ha MPOTSHKEHUH MHOTHX JIET OH
BO3MIABIsUT Kadenpy «DPHu3MKa dIEMEHTapHBIX YacTHI. M
BOCIIUTAHO 15 KaHAWIATOB U 5 TOKTOPOB HayK. MHOrHe yue-
HuKU Brnamumupa ['eoprueBnda crand W3BeCTHBIMH YUCHBIMH
1 CETONHS YCTEUIHO paboTaloT B POCCHMCKHUX U 3apyOeKHBIX
HayyHbIX LeHTpax. OH HEOIHOKPAaTHO PYKOBOIMII paboTOM
ITKOJT MOJIOABIX YYEHBIX, MEXIYHAPOIHBIX CHMIIO3UYMOB H
KoH(epeHuii.

[To waunmaruse B. I'. Kagprmesckoro B 1994 r. B Jly0-
He OBUT OTKPBIT YHHWBEPCHUTET, MMONYUYHBINUN HAWMMEHOBAaHHE
MextyHapOIHbI YHUBEPCUTET MPUPOIbBI, 00IIecTBa U dYe-
noBeka «Jlyonay. B 1995 r. Bnagumup ['eoprueBud cran ero
TIPE3UICHTOM.

B 1977-1978 rt. B. I. KagsieBckuii BO3IIIABISA TPYIITY
COBETCKHX (hM3UKOB, paboraBmmx B HanmoHanbHOM j1abopa-
topuu uM. O. @epmu (CLIA), a B 1983—-1985 rr. pyxoBommt
paboramu o nmporpamme DELPHI B OUSIU, cBsi3aHHBIME C
skcrniepumenTamu Ha kosnaigepe LEP (LIEPH). Ilon ero py-
KOBOJICTBOM TPOBOAMIINCH TEOPETHUCCKUE UCCICIOBAHUS IO
3TOH IPOrpaMMe.

B 1987 r. B. I'. KazplmeBckuil, o NpeuiokeHuo akaie-
muka H. H. Boronro6osa, 6611 m30pan Ha mocT aupexropa Jla-
6oparopuu Teoperryeckoit pusuku OVSN. Ha atom nmocty oH
npopadoTai g0 1992 . v BHEC BaXKHBIH BKJIAJl B MOICPIKAHIEC
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expressed interest in theoretical physics. In 1959 his
Diploma Thesis “On Mass Spectrum and Fundamental
Length in Field Theory” (scientific leader: D. Shirkov;
referee: M. Markov) won the First Prize and was award-
ed with the Medal of the USSR Ministry of Higher
Education at the All-Union competition of students’
theses. In 1960 V. Kadyshevsky graduated from the
University and continued his studies as a postgraduate
at the Chair of N. Bogoliubov. In 1962 V. Kadyshevsky
successfully defended his PhD Thesis and joined the
Laboratory of Theoretical Physics of JINR.

From 1964, V. Kadyshevsky published a cycle of
papers dedicated to covariant Hamiltonian formula-
tion of quantum field theory. He worked out a unique
diagram technique that, unlike the well-known Feynman
technique, operates on amplitudes on mass surface. Its
application to the problem of interaction of two relativ-
istic particles allowed him to cut the number of variables
and establish the 3D integral equation for the relativistic
scattering amplitude, now known as the Kadyshevsky
equation. Kadyshevsky’s approach, which is theoretical-
ly consistent, allows one to transfer research methods,
intuition and experience accumulated in the theory of
analogous non-relativistic systems, for example, of few-
nucleon atomic nuclei, to the sphere of elementary par-
ticle physics. It is not by chance that the Kadyshevsky
equation is used by physicists from various countries for
practical calculations of hadron—hadron interactions and
for the description of the hadron quark structure.

Since 1970 V. Kadyshevsky was Professor of the
MSU Physics Department where for many years he
headed the Elementary Particle Physics Chair. He trained
15 Candidates and 5 Doctors of Science. Many of his
disciples became famous scientists and are working suc-
cessfully in scientific centres in Russia and abroad. He
repeatedly guided the work of schools for young scien-
tists, international symposia and conferences.

On the initiative of V. Kadyshevsky in 1994 a new
university was opened in Dubna that was named the
International University of Nature, Society and Man. In
1995 he became its President.

In 1977-1978 V. Kadyshevsky headed a group of
Soviet physicists who worked in the E. Fermi National
Laboratory (USA), and in 1983—1985 he was the leader
of activities in the DELPHI programme at JINR con-
nected to the experiments at the LEP collider (CERN).
Theoretical research in this programme was held under
his guidance.

In 1987, at the suggestion of Academician
N. Bogoliubov, V. Kadyshevsky was elected to the posi-
tion of Director of the Laboratory of Theoretical Physics
of JINR. He served in this position up to 1992 and made
an important contribution to the promotion of high sci-
entific traditions of the Dubna theoretical school and de-
velopment of wide international cooperation.



NAMATN YHEHOIO

BBICOKHX HAY4HBIX TPAJUINI JyOHEHCKOH IIKOJIBI TEOPETHKOB
1 pa3BUTHE IIMPOKOTO MEXKTYHAPOIHOTO COTPYAHNIECTBA.

C 1992 mo 2005 r. B.I. KanpimeBckuil BO3MIABISI
OUAN — xpynHeHmMii MeXIyHapOIHBIA HaydHBId LEHTP.
B T1e TpyaHble TOABI OH M €r0 KOMaHJa HE TOJBKO CyMEIH
coxpaHuTh MHCTUTYT, HO U CyIECTBEHHO YKPENUIH €ro mo-
3unun. Tak, B TOT Hepros ObUIM BBIIOJIHEHBI PAOOTEHI, TIOITY-
YHUBIIHE OONIBIION PE30HAHC B HAYYHOM COOOIIECTBE: HAYaThl
9KCTIEPUMEHTHI Ha ITEpBOM B Poccrn cBepXIpoBOASIIEM yCKO-
pHTese PEIATUBUCTCKUX AP — HYKIOTPOHE; MOIEPHU3UPO-
BaH uccienosarensckuil peakrop MBP-2, HeWTpoHHbBIE MyUKH
KOTOPOTO UMEIOT PEKOPAHBIE TapaMETPhl; CAETAH CyIICCTBCH-
HBIH TIPOPBIB B COBPEMEHHOM SIZIEPHOM (HU3HMKE — BIIEPBbIC
B MHpe Ha IMUKIOTpoHe Y-400 OCYIIECTBICH CHHTE3 HOBBIX
CBEPXTSKETBIX AJIEMEHTOB; IOCTUTHYT 3HAYUTEIBbHBIN Ipo-
rpecc B pa3pabOTKe HayYHBIX IIPOrpaMM 110 (PU3HUKE YaCTHIl HA
ycranoBkax OMSM u kpynHeHImnX HaydHBIX [IECHTPOB MUpA.
B nocnennune roaer B. I KagbimeBckuii BHOCHII OOJIBIION
BKJIQJl B PA3BUTHE OCHOBHBIX HAyYHBIX HANPABICHUH U MEX-
JyHaponHoro cotpyaHudectsa OMSN, sBussack ero HayqHbIM
PYKOBOANTEIIEM.

[Iupox auana3oH Hay4HO-OPraHU3ALUOHHON JESATEIILHO-
ctn Brnagumupa 'eopruesnua. On Obi1 uinenom I[pesnanyma
PAH, Bxommn B cocTaB DKCIEPTHO-KOHCYJIBTaTHBHOTO COBE-
Ta npu mnpencenarene CuetHoii nanarel PO. B Teuenue psga
ner B. T Kagermesckuii 0p11 mipesugenToM Coro3a HaydHBIX
obmects Poccun, unenom xomuccud IUPAP mo wactunam u
oJIsIM M wieHoM Komuccnu nipu [Ipesnnente Poccun no npu-
cyxaeanio [ocynapcTBeHHbIX peMuii PO B 006macTv HayKu
TEXHUKU.

Hayunble poctmxenust B. I'. KagplmeBckoro oTMeueHbl
npemusimu HAH Ykpauasr — um. H. M. Kpsutosa (1990) u
mM. H. H. Boromo6osa (2001), mpemueit mm. H. H. bororo-
6osa (OUU, 2006). OH sABJSUICS MOYCTHBIM JOKTOPOM He-
CKOJIBKHX 3apyOeKHBIX YHHBEPCUTETOB, IIOUYETHBIM MIJIM WHO-
CTPaHHBIM WICHOM PsAJa aKaJeMHH.

B. I'. KagpimeBckuid — TMOYETHBIM TpakJaHUH Tropoaa
Jy6ub1 1 MockoBcko# o0nacTh, KaBajep opAcHOB [Ipy»Ob
HaponoB, [Toueta u «3a 3acnyru nepea OteuectBom» IV cre-
TICHH, & TAKKe 3apyOeKHBIX OPACHOB M MeAaiel, HarpaKaeH
30JI0TOM MeJanbio MexXayHapoaHON accolualvyd aKageMui
HayK «3a coneiicTBre pazsutnio Haykm» (2002) u 30710TOH Me-
JaIbio «3a moJe3HsIe 00mecTBy Tpyas (MHCTUTYT eBporieii-
ckoif uarerparyu, 2003).

Bnagumup T'eoprueBnd akTHBHO 3allUIIAl EHHOCTH
(byHIaMEHTaIbHOM HayKH, HEYCTaHHO OOPOJICS 32 ITOBBIIICHUE
MIpecTUXkKa PoCCUicKol Hayku 1 Poccuiickoil akaieMun Hayk B
obmectse. Ero omnuano BICOKOE TyBCTBO OTBETCTBEHHOCTH,
MIPEJaHHOCTh HayKe, 11e1€yCTPEMIIEHHOCTb, UCKIIIOUNTEIbHAs
paboTococoOHOCTh. DTH KauecTBa COUCTAINCH C MPUPOK-
JICHHOM HMHTEJUIMTEHTHOCTBIO, T0OPOTOH, TemIbIM M BHHUMa-
TEJILHBIM OTHOILICHHUEM K JIIOMISIM.

Jpy3bs, yueHuku u kojuiern Bnamumupa I'eoprueBmua
KanpimeBckoro HaBcerja COXpaHsT O HEM CBETIIYHO MaMsTh.
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From 1992 to 2005 V. Kadyshevsky was Head of
JINR, one of the largest international scientific centres.
In those difficult years he, together with his colleagues,
managed not only to maintain the Institute but also to
considerably enhance its positions. In that period the
research was implemented and received great response
in the world scientific community: experiments on the
first Russia’s superconducting accelerator of relativistic
nuclei, the Nuclotron, were started; the research reac-
tor IBR-2 was upgraded and its neutron beams now
have record parameters; an essential breakthrough was
achieved in modern nuclear physics — for the first time
in the world the synthesis of new superheavy elements
was carried out; much progress was achieved in the de-
velopment of scientific programmes in particle physics
at facilities of JINR and other large scientific centres in
the world. In recent years V. Kadyshevsky contributed
greatly to the development of the main scientific trends
and international cooperation of JINR in the position of
the Scientific Leader of the Institute.

The range of science-organizational activities of
V. Kadyshevsky was very wide. He was member of the
RAS Presidium and of the Expert Advisory Board under
the Chairman of the RF Accounts Chamber. For a num-
ber of years V. Kadyshevsky was President of the Union
of Scientific Societies of Russia, Member of the [TUPAP
board on particles and fields and member of the board
under RF President on awarding State Prizes of RF in
science and technology.

The scientific achievements of V. Kadyshevsky
received Prizes of NAS of Ukraine — the N. Krylov
Prize (1990) and the N. Bogoliubov Prize (2001), the
N. Bogoliubov Prize (JINR, 2006). He was the Honorary
Doctor of several foreign universities, Honorary or
Foreign Member of different Academies.

V. Kadyshevsky was honorary citizen of Dubna and
the Moscow Region, holder of Orders of Friendship,
Honour and “For Merits to Motherland” class IV, as well
as foreign Orders and Medals, being holder of the Gold
Medal of the International Association of Academies
of Sciences “For Promotion of Science” (2002) and
the Gold Medal “For the Activities for the Benefit of
Society” (the Institute of European Integration, 2003).

V. Kadyshevsky was an active advocate of val-
ues of fundamental science; he strived to increase the
public prestige of the Russian science and the Russian
Academy of Sciences. His distinctive features were
strong sense of responsibility, devotion to science, am-
bition, and extraordinary commitment to work. These
features combined in his character with unacquired re-
finement, amiable and kind attitude to people.

Friends, disciples and colleagues of Vladimir
Georgievich Kadyshevsky will always remember him in
their hearts.
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Accounauysi YHHMBEDCHUTETOB IO acCTPOHOMHMYE-
cknm nccrnenoBannsim (AURA) mnonydnna nopmep:KKy
HaurionansHoro ¢donpa Haykn (HPH) CLIA pnst Havana
CTPOMTEJIbCTBA OOJIBIIOrO CHHOMNTHYECKOrO OO30pHOro
Teneckora LSST.

AURA — 310 obbvenntenre 39 opranmsaumn CLLA
M 6 MexkayHapOAHBIX PHIMAnoB, BEOYIUHMX MCCIIeNOBaHHs
B aCTPOHOMHYECKHX 06CEepBaTOPHsIX MMPOBOIO KJacca.
Pone AURA 3akmoydaeTcsi B CO3OaHMM, TOOOEPIKKE M
pa3BuTHK MyOnMYHbIX 06CEpBaTOPHI M YCTAHOBOK [Jist
MepefoBbIX MHHOBALMIOHHBIX aCTPOHOMHMYECKMX HCClle-
pnoeanni. Kpome toro, AURA Benet 6onbluyio paboTy B
obpa3oBaTesyibHOM 1 0BLEeCcTBEHHON cdepax, obecrevn-
Basi MHOroobpasve B MOArOTOBKE aCTPOHOMHYECKHX M
Hay4HbIX KafpOB.

Pewenrie HPH 3HameHyeT odmimanbHbIM CTapT Ha
depnepansHom ypoeHe npoekTta LSST — 6Gonbluon nepe-
JOBOWM Ha3eMHOM yCTaHOBKH, [MOCTPONTb KOTOPYIO PEKO-
MeHOoBaJl aMepriKaHCKMM HalwoHanbHBIM HICcciienoBa-
TEJIbCKHH COBET [0 aCTPOHOMHHM M acTpPOH3HMKe B CBO-
€M rogoBoMm oT4yeTe «HoBble MHpPBI, HOBblE TOPHU3OHTBI 3a
2010 r. TpoeKT BBIMOJIHAETCSI Ha OCHOBE MapTHEPCTBA
H®PH n MrnnncrepctBa sHepreThk CLIA. HPH otBeuvaer
3a CO3MaHve TeslecKomna M IIoWaaKH, 06pa3oBaTesibHbIe
Kypcbl, paboTy C KaipaMH M CHCTEMY YIpaBJieHHs OaH-
HbIMH. MMHHMCTEPCTBO SHEPreTUKH OTBEYAET 3a MTOCTaBKY

dsA

AURA was awarded support by the National Science
Foundation to begin constructing LSST.

The Association of Universities for Research in
Astronomy (AURA) is a consortium of 39 US institutions
and 6 international affiliates that operates world-class
astronomical observatories. AURA’s role is to establish,
nurture, and promote public observatories and facilities
that advance innovative astronomical research. In addi-
tion, AURA is deeply committed to public and education-
al outreach, and to diversity throughout the astronomi-
cal and scientific workforce. AURA carries out its role
through its astronomical facilities.

The National Science Foundation (NSF) agreed
to support the Association of Universities for Research
in Astronomy to manage the construction of the Large
Synoptic Survey Telescope (LSST). This marks the offi-
cial federal start of the LSST project, the top-ranked ma-
jor ground-based facility recommended by the National
Research Council’s Astronomy and Astrophysics decadal
survey committee in its 2010 report, New Worlds, New
Horizons. It is being carried out as an NSF and Department
of Energy (DOE) partnership, with NSF responsible for
the telescope and site, education and outreach, and the
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doTo- 1 Brpeoobopynosanmsi. Oba napTHepa HaaeTCs,
YTO OHHM CMOTYT OKa3biBaTbh 06CepBaTOPHUK MOANEPIKKY 1
rocJie 3aBepLIeHHs] CTPOMTESbCTBA.

EBPOIIA

Wrannsa. Ckronuancsi Tynno Pemke (11.07.1931-
23.10.2014), vM3BeCTHbIM MTaJIbSIHCKNK (PU3HMK M MaTe-
MaTHK, 3aHHMMAaBLIMFHCS MPENMYLIECTBEHHO TEOpHEH 3Jie-
MEeHTapHbIX YaCTHLI.

Hanbonee nssectHbl pabotsl T. Pemske no aHanuty-
YECKOHM TEOpHH S-MaTpHLl MpH M3YYEHHH CHJIbHBIX B3a-
VMIMOLEVMCTBHH 3JIeMEHTapHbIX 4acTvl. Pemske OTKpbiT
MaTeMaTH4YeCKHe CBOMICTBA MOTEHLMAIbHOIO pacCesiHNs
B ypaBHeHnnn LpenvHrepa, v3BecTHble CerofHsi Kak Te-
opwus Pemske.

Pemke TakyKe BBeN BblYMCIieHHWs1 Pemske, cvm-
MJIMLMAIbBHOE TOJIKOBAaHME TEOPHH OTHOCHTENBHOCTH.
Bbiuricniennsi Pemske cTanv nepBor KaJMOpOBOYHON Te-
opuen [Jisi YHMCJIEHHOIr O
MOMeJIMpOBaHnsl M Tpo-
06pasomM OTHOCHTEJIbHOM
peweToYHON  Kanmbpo-
BOYHOM TEOPHUH.

B 1964 r. oH cTaHo-
BUTCSs1 JlaypeaToM MpeMHH
mnm. [. XeriHemaHa B 06-
JlacTM MaTeMaTH4eCKOM

Tynuo Pemxe

Tullio Regge

data management sys-
tem, and DOE providing
the camera and related
instrumentation. Both
agencies expect to support post-construction operation
of the observatory.

EUROPE

Italy. Tullio Regge (11.07.1931-23.10.2014), a fa-
mous Italian physicist and mathematician, has passed
away. His name is mostly connected with the elementary
particle theory.

He is widely known for his studies of the S-matrix an-
alytical theory applied to strong interactions of elemen-
tary particles. Regge discovered a mathematical property
of potential scattering in the Schrodinger equation which
is known today as the Regge theory.

Regge introduced Regge calculus, a simplicial for-
mulation of general relativity. Regge calculus was the first
discrete gauge theory suitable for numerical simulation,
and an early relative of lattice gauge theory.

He received the Dannie Heineman Prize for
Mathematical Physics in 1964, the Albert Einstein Award
in 1979. He was awarded the Dirac Medal in 1996, and
the Pomeranchuk Prize in 2001.
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dusnky, B 1979 r. nonyyaeT npemuio MMm. A. DVHLITENHA,
B 1996 r. — mepanb mm. [1. Inpaka, B 2001 r. — npemnio
M. V. 9. [lomepanuyka.

Takske B 4eCTb yuyeHOro acrepona 3778 6bu1 Ha3BaH
acteponpom Pemke.

LIEPH. EBsporerickasi opraHvnsauusi siiepHbIX HC-
criefoBaHMi OoTMeTHSa cBorl 60-neTHui o6unen. Ha
npasgHOBaHWsi MpHObIM OdHLUMasbHbIE AeNEraLlrn M3
35 ctpaH. OcHoBanHbivi B 1954 r., cerogns LUIEPH saBrisi-
eTcsi caMbiM 6OJIbLIMM B MHPe LIEHTPOM (PU3MKH YaCTHL U
MpeKpacHbIM MPUMEPOM MEXKIOYHAaPOOHOIO COTPYHAHHYE-
cTBa, 06beuHsist yueHbIx noutn 100 HaLUMOHAIBHOCTEM.

60-netne LUEPH oTtmeuanoch o4yeHb LIMPOKO Mpak-
THYECKN BO Bcem mupe. lOOnienHble MePOMPHSITHS Ha-
yanuch eue B siHBape 2014 r. cepnert nerunu «CeRpeTbl
mupa 4Jactru. PyHnameHTanbHasi PH3KMKa B HaLIEN XKH3-
Hr» B Vicnanunn. Ty6nmnyHblie feKUMK, BBICTaBKK M TOP-
yKeCTBeHHble 3acenaHus rpouum B ['epmannm, PpaHumm,
Wrtannn, Bonrapwmmn, UeBeunn. PortosbicTaBra «LEPH:
60 net B Hayke B 60 doTorpadcdmsix» COOepKUT YEPHO-
Genble CHMMKHM MO MCTOPMKM LIEHTpa M LBETHble POTO-
rpadmm o0 KaxkOOAHEBHOM ¥KM3HH y4YeHbIX. Bblnia opranum-
30BaHa crielmasbHasi puUaTeIMCTUYeCKasi BbiICTaBKa 06
nctopnn LIEPH, nio6e3Ho npepocTaBneHHasi KOJIIEKLHO-
Hepom mapok Kpnctnanom Hyapom.

Ha HayuHoM decTmBare B ['enye (HMtanus) MHcTHTYT
snepHor dmsrkn (INFN) B Konnabopaunm ¢ LIEPH pac-
MOJIOXKMJI MaKeT W MOMJIMHHbIE 4YacTh yctaHoBkn LHC
MpsiIMO Ha LIeHTpaJlbHOW rUiolaan ropopa [lbsitua ge
Peppapn. B neHb oTkpbiThs dectrBans 24 okTsbpsi B
IJIaBHOM MaJjiaTe ropofACcKoro coseTa BO [IBopLie AoxKen
OeMOHCTpupoBasics pwibM «JInxopagka B TOWMCKe 4a-
CTHL».

Bonee nogpobHasi nidopmaums o 60-netnn LIEPH
Ha www.cern.ch/cern60.

Hunpepnanppi, FOM / Wuctntyt NIKHEF. [lpo-
deccop Cran DBentBenbcen (AmcTepaaMcKuM
Bepcuter / NIKHEF) HasHayeH Ha mnocT ampekTopa
[oMnaHaCKOro HaLMOHaIbHOIO MHCTHUTYyTa CyGaTOMHOM
dunsnkn NIKHEF. OH fomkeH NpycTynyTh K CBOMM 00si-
3aHHoCTsIM 1 nekabpst 2014 r. Ha aTom nocTy oH cmeHsi-
eT npodeccopa PpaHka JInHAe, KOTOPbIM 3aKaH4YMBaeT
BTOPO¥ CPOK AMPEKTOPCTBA.

B Hacrtosimiee Bpemsi C. BeHTBenbceH, KOTOpomy
49 ner, sBnsieTcst Npodeccopom AMCTEPAAMCKOIO YHH-
BEpCHUTETa M OVPEKTOPOM VHCTHTYTa DH3HKKM BBICOKMX
SHeprur AmcTephgaMcKoro yHueepchTeTa. OH TakiKe
BXOOMT B COCTaB pykoBopacTBa PoHaa pyHOaMeHTalIbHbIX
vicc/ienoBaHni B obnact mateprn FOM.

yHH-

The Regge theory, a theory of strong interaction phe-
nomenology at high energies, and the Regge calculus are
named after him.

The asteroid 3778 Regge has been named after him.

CERN. The world’s biggest particle physics labo-
ratory, CERN is celebrating its jubilee. Delegations
from 35 countries arrived for the festive ceremony. On
29 September 1954, the CERN Convention entered into
force, officially establishing the European Organization
for Nuclear Research which is now the largest particle
physics centre in the world and a splendid example of
international cooperation bringing together scientists of
almost 100 nationalities.

The 60th anniversary of CERN is celebrated wide-
ly all over the world. Festive events started in January
2014 with a cycle of lectures “The Secrets of Particles:
Fundamental Physics in Daily Life” in Spain. Public
lectures, exhibitions and festive meetings are held in
Germany, France, Italy, Bulgaria, Sweden. The photo-
graphic exhibition “CERN: 60 Years in 60 Photographs”
displays black-and-white photographs of the centre his-
tory and colour photos of the life of scientists today.
A special exhibition of postage stamps tracing the history
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of CERN was kindly provided by Christian Noir, who col-
lected the stamps featured in this exhibition.

During the Genoa Science Festival, the Italian
National Institute of Nuclear Physics (INFN), in collab-
oration with CERN, brings the LHC directly to Genoa's
central square, the Piazza de Ferrari.

On 24 October, the day of the Festival’s inaugura-
tion, the film Particle Fever was screened in the Great
Council Chamber of the Doge’s Palace. Find more at
www.cern.ch/cern60.

FOM/Nikhef. Professor Stan Bentvelsen (University
of Amsterdam/Nikhef) has been appointed as director of
the National Institute for Subatomic Physics Nikhef with
effect from 1 December 2014. He succeeds Professor
Frank Linde, whose second term as director will end at
the end of 2014.

Bentvelsen (49) is currently Professor at the
University of Amsterdam and director of the Institute for
High Energy Physics of the University of Amsterdam.
He is also a member of FOM’s Governing Board. In the
run-up to and during the discovery of the Higgs par-
ticle he was responsible for the Dutch contribution to the
ATLAS experiment in his capacity as programme leader.
Bentvelsen will be employed by FOM, but will retain his
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Tokno (ArentcTBo Petitep). SnoHnst GyneT HaCTOM-
4YMBO TpeBOBaTh OT OMEPATOPOB SIAEPHBIX OOBEKTOB pas-
paboTaTh MiaHbl MO COKPALEHHIO Ha YETBEPTb KOIHMYe-
CTBa pEakTOpPOB B CTpaHe, KOTOpbIX cendac 48, yTobbl
3aKpbITh CJIMLIKOM CTapble MiM TpebyloLire JOPOron Mo-
[epHM3alMK yCTaHOBKKM. Torma MOKHO OyHeT BHEAPSITH
HOBBbIE CTaHAapTbl, YCTaHOBJIEHHbIE [/l 3TOM OTpacim
nocrne Katactpodsl Ha Pykycume. [locne aBapmy, Bbl-
3BaHHOM 3emrieTpsiceHnem m uyHamu B 2011 r., Bce pe-
aKTOPbI B SINMOHMM OCTAHOBJIEHDI.

O61ecTBEHHOE MHEHHE CTallo PE3KO OTpHLATENb-
HbIM MO OTHOLIEHMIO K SIAEPHOM 3HEPruM IOCjie 3TOM
KaTacTpodbl, HO MPaBUTENbCTBO CTpaHbl HafeeTCsl 3a-
MyCTUTb Ge30mMacHble YCTAHOBKU M CHU3WTb HEMOMEPHO
6orblure 3aTpaThl MO MMIOPTY TOIUIMBA.

Ilo mamepuanam catima www.interactions.org

Professorship at the University of Amsterdam. His ap-
pointment is for a period of five years with the possibility
of a single reappointment for the same period.

ASIA

Tokyo (Reuters). Japan will push nuclear operators
to draft plans to scrap a quarter of the country’s 48 reac-
tors, which are either too old or too costly to upgrade to
meet new standards imposed after the Fukushima disas-
ter, the Nikkei reported on Friday.

All reactors in Japan have been shut down after the
2011 nuclear crisis at Fukushima caused by a major
earthquake and tsunami.

Public opinion turned against nuclear power after
the disaster, but the government wants to restart units
deemed safe by a new more independent regulator and
cut Japan’s reliance on expensive imports of fossil fuels.

Adapted from www.interactions.org
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HOBbIE MYBJIMKALIA
NEW PUBLICATIONS

O Mewxos Y. H.,  Yupuxos B. B.  DIeKTpOMarHUTHOE
none. — M3n. 2-e, ucnp. u gon. — M.; Mxesck: HULL
«PerynspHas u xaotuueckas 1uHaMuKa», 2013.

Y. 1. DnexrpuuectBo U MarHetusm. — M.; MxeBck:
HUL] «Perynsapuas u xaoTHueckas TuHaMukay, 2013. —
544 c.: wn. — bubmorp.: ¢. 535-536.

Y. 2. DneKkTpoMarHUTHbIE BOJHBI M ONTHKA. — M.;
Wxesck: HULL «PerymsipHass u XaoTudeckass JUHAMMU-
Kay, 2013. — 415 c.: wi. — bubnmuorp.: c. 409—411.

Meshkov I., Chirikov B. Electromagnetic Field. —
Second edition, corrected and supplemented. — M.;
Izhevsk: SRC “Regular and Chaotic Dynamics”, 2013.

Pt. 1. Electricity and Magnetism. — M.; Izhevsk: SRC
“Regular and Chaotic Dynamics”, 2013. — 544 p.:
ill. — Bibliogr.: p. 535-536.
Pt. 2. Electromagnetic Waves and Optics. — M.; Izhevsk:
SRC “Regular and Chaotic Dynamics”, 2013. — 415 p.:
ill. — Bibliogr.: p. 409—411.

3 VII International Symposium on Exotic Nuclei (EXON
2014), Kaliningrad, Russia, Sept. 8—13, 2014: Book of
Abstracts.— Dubna: JINR, 2014. — 123 p.: ill. — (JINR;
E7-2014-47). — Bibliogr.: end of papers.

3 33-s1 Bcepoccuiickas KOH(EpEHIHS MO0 KOCMHYECKUM
ny4gam, Jybma, 11-15 aBr 2014 r.: Te3ucwl moKIa-
noB. — [lyona: OUAU, 2014. — 141 c. — (OUSAY;
J1-2014-56).

The 33rd All-Russian Conference on Space Rays,
Dubna, 11-15 Aug. 2014: Report Theses. — Dubna:
JINR, 2014. — 141 p. — (JINR; D1-2014-56).

O bubnuorpaduyeckuii ykazarenb padoOT COTPYTHUKOB
OOBEIMHEHHOTO WHCTUTYTA SICPHBIX HCCICNIOBAHUH /
OObeAMHEHHBIH WMHCTUTYT SIAEPHBIX HCCIIEOBAHHH.
HTB. — Hdybna: O, 1966-2014.

Y.53:2013/Cocr.: B. B. JIunutuc u 1. B. Komaposa. —
Hyona: OUAU, 2014. — 242 c. — (OUSIU; 2014-65).

Bibliographical Index of Papers by Staff Members of the
Joint Institute for Nuclear Research / The Joint Institute
for Nuclear Research. STL. — Dubna: JINR, 1966—
2014.

Pt. 53: 2013/Comp.: V. Litsitis and I. Komarova. —
Dubna: JINR, 2014. — 242 p. — (JINR; 2014-65).

O CoBpeMmeHHbIC MPOOIEMbI  TPHUKIAIHON MaTeMaTHKU
U uHpOpMaTHKH: MEeXIyHaponHas MOJIOAEHKHAsT KOH-
¢epennns, [yona, 25-29 asr. 2014 r.: Te3ucsl mokma-
noB. — Jlyona: OUSIN, 2014. — 173 ¢.: wn. — (OUSIU;
J11-2014-67). — bubnuorp.: B KOHIIE CT.

Modern Problems
Informatics:

in Applied Mathematics and
International Conference for Young
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Scientists, Dubna, 25-29 Aug. 2014: Report Theses. —
Dubna: JINR, 2014. — 173 p.: ill. — (JINR; D11-2014-
67). — Bibliogr.: end of papers.

O K 70-netnro A. H. Cucaksina: BocriomuHanus / CocCT.:
b. M. Crapuenko, H. U. Cucaksn, U. 1O. IllepdakoBa u
1O0. I. Illumanckas. — y6na: OUAU, 2014. — 110 c.,
15 c. poro. — (OUAU; 2014-15).

To the 70th Anniversary of A. Sissakian: Memoirs /
Comp.: B. Starchenko, N. Sissakian, I. Shcherbakova
and Yu. Shimanskaya. — Dubna: JINR, 2014. — 110 p.,
15 p. of photos. — (JINR; 2014-15).

O Hayka. ®unocodpus. Penurus: 4eaoBeK IEpen JIH-
IIOM HOBCHIINX HH()OPMAIMOHHBIX W KOMMYHHKAIU-
OHHBIX TEXHOJIOTHI: cOOpHHK MarepmaioB XVI KkoH-
tdepennn  «Hayka. ®wmnmocodus. Penurus», JlyOHa,
21-22 okr. 2013 r / Im. pen.: A.B.IlapmmHies;
Ots. pen.: B. . HembruenkoB. — M.: ®ong Anzapes
[TepBo3BanHoro, 2014. — 502 c.: nin. — bubnuorp.: B
KOHIIE CT.

Science. Philosophy. Religion: Man Confronts Cutting-
Edge Information and Communication Technology:
Proceedings of XVI conference “Science, Philosophy.
Religion”, Dubna, 21-22 Oct. 2013 / Editor-in-Chief:
A. Parshintsev; Exec. Editor: V. Nemychenkov. — M.:
St. Andrew the First-Called Foundation, 2014. — 502 p.:
ill. — Bibliogr.: end of papers.

O Relativistic ~ Nuclear ~ Physics and  Quantum
Chromodynamics: Book of Abstracts of XXII Inter-
national Baldin Seminar on High Energy Physics
Problems (Baldin ISHEPP XXII), Dubna, Russia,
Sept. 15-20, 2014. — Dubna: JINR, 2014. — 120 p.:
ill. — (JINR; E1,2-2014-71). — Bibliogr.: end of papers.

O Complex and Magnetic Soft Matter Systems: Physico-
Mechanical Properties and Structure (CMSMS’14).
2nd International Summer School and Workshop,
29 Sept.—3 Oct. 2014, Dubna: Book of Abstracts / Eds.:
M. Balasoiu, [et al.]. — Dubna: JINR, 2014. — 89 p.:
ill. — (JINR; E14-2014-74). — Bibliogr.: end of papers.

O Hcaes I1. C. Mb1 cpaxainuch 3a PomuHy: BocnomuHa-
Hus. — Jyona: OUSAN, 2014. — 173, [3] c.: . —
(01N, 2014-4).

Isaev P. S. We Fought for Our Fatherland: Memoirs. —
Dubna: JINR,2014. — 173, [3] p.: ill. — (JINR; 2014-4).

O Kosnoe I’ A., Mameees B. A., Caspun B. . O monb-
3¢ y4acTHs B IporpaMmax 1o (husmke 3JIeMEHTApPHBIX
YacTHIl NPU BBICOKMX 3Heprusax. — Jlyona: OWSIU,
2014. — 49, [2] c.: uB. n1. — (OUSU; 2014-49). —
bubmuorp.: ¢. 49-[50].
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Kozlov G. A., Matveev V. A., Savrin V.I. On the
Advantage of Participation in Programmes on
Elementary Particle Physics at High Energies. —Dubna:
JINR, 2014. — 49, [2] p.: coloured ill. — (JINR; 2014-
49). — Bibliogr.: p. 49—[50]. — In Russ.

O Cmpoxosckuii E. A. Jlekiuu 10 OCHOBaM KHHEMa-

TUKH OJIEMEHTAPHBIX IMPOIECCOB: ydebHOE TI0Co-
6ue. — U3a. 2-e ¢ yrou. u non. — M.: MAKC TlIpecc,
2013. — 346 c.: mn. — B Hamzar: Mock. roc. yH-T
nM. M. B. JlomonocoBa. Hayu.-uccnen. MH-T snepHON
¢mzukn um. J[. B. Crobemnbitsiaa. — bubnmorp.: ¢. 336—
346.

Strokovsky E. A. Lectures on Essentials of Elementary
Processes’ Kinematics: Manual. — Second edition,
detailed and supplemented. — M.: MAKS Press,
2013. — 346 p.: ill. — Heading: Moscow State Univ.
after Lomonosov. Skobeltsyn Research Inst. of Nuclear
Physics. — Bibliogr.: p. 336-346.

O Adiabatic Representation in the Coulomb Three-Body

Problem: [Collection of Articles] / Eds.: L. 1. Ponomareyv,
V. S. Melezhik, M. P. Faifman. — Dubna: JINR,
2014.—244 p.: ill. — (JINR; E4-2014-64). — Bibliogr.:
end of papers.

O Vzukoe IO. H. BBeqieHHE B KBAHTOBYIO TEOPHIO CTOJIKHO-

BCHUIL: yueOHOe mocobue. — M.: Ouznueckuii Gpaxyiib-
ter MI'Y, 2014. — 224 c. — bubnwuorp.: c. 220-223.

Uzikov Yu. N. Introduction to Quantum Theory of
Collisions: Manual. — M.: MSU Physics Department,
2014. — 224 p. — Bibliogr.: p. 220-223.

O DnexTpoHHBIe  OMOMMOTEKH:  TIEPCTICKTUBHBIE — Me-

TOABI W  TEXHOJOTHH, OJEKTPOHHBIC  KOJUICKIIHH:
XVI Bcepoccuiickass Hayunast koHdpepenuus RCDL-
2014, Jyona, 13—16 cent. 2014 .: Tpyabsl koH]pepeH-
muu / Cocr.: JI. A. KaameikoBa, M. P. KoramoBckuid. —
Hyo6na: OUAU, 2014. — 456 c.. wr. — (OUAU;
J110,11-2014-75). — B wnamzar.: Poc. ¢poun dpynmamen-
TambHBIX HccaenoBaHui. OObeIUHEHHBIH HWH-T SEp-
HBIX HccnenoBanmid. H-T mpobiem nadopmarnkn PAH.
Mocxkosckas cekuusit ACM SIGMOD. — bubnnorp.: B
KOHIIE JTOKJI.

Electronic  Libraries: Advanced Methods and
Techniques, Electronic Collections: XVI All-Russian
Scientific Conference RCDL-2014, Dubna, 13-16 Sept.
2014: Proceedings / Comp. by: L.A.Kalmykova,
M. R. Kogalovsky. — Dubna: JINR, 2014. — 456 p.:
ill. — (JINR; D10,11-2014-75). — Heading: Russian
Foundation for Basic Research. Joint Institute for
Nuclear Research. RAS Institute of Issues in Informatics.
Moscow Section ACM SIGMOD. — Bibliogr.: end of
reports.
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2015
Ceccust [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMHUTETA 1O (PM3HMKE KOHACHCHUPOBAHHBIX CPEJl 22-23 auBaps, J{y6Ha
Ceccust IIporpaMMHO-KOHCYJIBTaTHBHOTO KOMUTETA 110 (PU3UKE YaCTHUI] 26-27 suBapsi, [lyOHa
Ceccust [IporpaMMHO-KOHCY/IBTaTHBHOTO KOMHUTETA MO sIIEpHOM (usnke 29-30 suBaps, [y6Ha
Hayunsriii cemunap «IIpo6iemMbl 00paObOTKH U YIIPaBACHHS OOIBITMMU 29-31 suBaps, [lyOHa
JTAHHBIMH B HKCTIEPIMEHTaX KJIacca MeracaieHey
Ceccus OObeTMHEHHOTO KOMHUTETA 10 coTpyaHnuecTBy IN2P3-OMSAUN 2-3 ¢epaus, [lyOHa
MesxayHapoaHoe pabouee coBenianue «IlepcrneKTUBbI (PU3UKH YACTHIL 2-7 despaiis, Bangaii,
HeHTpuHHAS QUMK U aCTPOPHUIUKA Poccus
19-1 MexayHaposHast Hay4Hasi KOH(QEPEHIIMsI MOJIO/IBIX YUSHBIX U CIIEIHAINCTOB 16-20 despais, lyona
OUAU (OMVYC-2015) x 100-neturo @. JI. Hlanupo
117-5 ceccust Yuenoro copera OSSN 19-20 despans, [yona
KoopaunarmonHoe coBeranue 1o BoinonHenuto Cornamnenus mexxany BMBF u OSSN 25 despaist, bepnun,
I'epmanus
Dopym APE-OUAN «5 net BmecTe» 2—-6 mapra, Kaup, Eruner
[kona uist yunrenei ¢pusuku u3 crpad-yuactaun OSSN 22-29 mapra, LIEPH,
Kenesa, IlIBeitniapus
3acenanue dunancosoro komurera OUAN 23-24 mapra, JlyoHa

Ceccust KomuTeTa MoJTHOMOYHBIX MPEACTaBUTEIICH MPAaBUTENBCTB rocynapctB-wieHoB OMSN  25-26 mapra, [lyOna

[IpasgHoBanue 59-netus OUAN 26 mapra, Jlyona
2015

Meeting of the Programme Advisory Committee for Condensed Matter Physics 22-23 January, Dubna

Meeting of the Programme Advisory Committee for Particle Physics 26-27 January, Dubna

Meeting of the Programme Advisory Committee for Nuclear Physics 29-30 January, Dubna

Scientific seminar “Issues of Processing and Management of 29-31 January, Dubna

Large Data in Mega-Science Experiments”

Session of the Joint Committee on the Collaboration IN2P3—-JINR 2-3 February, Dubna

The International Workshop on Prospects of Particle Physics 2—7 February, Valdai,

“Neutrino Physics and Astrophysics” Russia

The 19th International Scientific Conference of Young Scientists and Specialists of JINR 16-20 February, Dubna

(AY'SS-2015) dedicated to the centenary of F. Shapiro’s birth

The 117th session of the JINR Scientific Council 19-20 February, Dubna

Coordination Meeting on Implementation of the BMBF-JINR Agreement 25 February, Berlin,
Germany

ARE-JINR Forum “5 Years Together” 2—-6 March, Cairo, Egypt

School for Teachers of Physics from JINR Member States 22-29 March, CERN,
Geneva, Switzerland

Meeting of the JINR Finance Committee 23-24 March, Dubna

Session of the Committee of Plenipotentiaries of the Governments of the JINR Member 25-26 March, Dubna

States

-y




MIAH COBELLAHNN
SCHEDULE OF MEETINGS

19-e pabouee copemnranue «Teopus HyKII€aIuu U ee MPUMEHCHUSD) 1-30 ampens, yona

MemopuratbHBIH ceMIHAp, MOCBIEHHBIH 100-1eTHI0 CO THS POKACHUS 6—7 ampens, Jly6Ha

uyneHa-koppecrongeara AH CCCP @. JI. Illamupo

Cemunap «M30paHHBIC BOITPOCH KBAHTOBOW TEOPHUH TIOJIS», MTOCBSIIICHHBIA MaMATH 6-8 ampeus, Jly6Ha

3. A. Kypaesa

[lepBoe 3acenanne KOMHUTETA 1O cOTpynHIUECTBY ApMmeHns—ONAN Anpenb, EpeaHn,
ApmeHus

2-e 3acenanue [loctostHHOTO KOMHUTETa 10 coTpyaHudecTBy INFN-OUM SN Anpenb, Pum, Utanus

Juu OUSIN B Cepbun 14—15 wmas, benrpan,
CepbOust

MesxnyHaponHoe coenianue koiutabopanun COMPASS-II o aapoHHO# CTPyKTYype 17-23 mas, Cy3nanb,

u cnektpockornuu (IWHSS-2015) Poccus

23-i1 MexxayHapoJHbII ceMUHAp 10 B3aUMOAEHCTBHIO HEHTPoHOB ¢ sapamu (ISINN-23) 25-29 mas, JlyOHa

[epBbIit 3Tan MEXTyHAPOTHON CTyAEHYECKOM MPAaKTUKHU (1 cTyaeHToB n3 APE) 25 mast — 11 urons,
Hy6OHa

Celebration of the 59th anniversary of JINR 26 March, Dubna

The 19th Research Workshop “Nucleation Theory and Applications” 1-30 April, Dubna

Memorial seminar dedicated to the centenary of the Corresponding Member of USSR 6—7 April, Dubna

Academy of Science F. Shapiro’s birth

Seminar “Selected Problems in Quantum Field Theory”, dedicated to the memory 6-8 April, Dubna

of E. Kuraev

The first meeting of the Committee on Armenia—JINR Cooperation April, Yerevan, Armenia

The 2nd meeting of the Standing Committee on Cooperation between INFN and JINR April, Rome, Italy

Days of JINR in Serbia 14—15 May, Belgrade,
Serbia

International Workshop on the Hadron Structure and Spectroscopy (IWHSS-2015). 17-23 May, Suzdal,

COMPASS-II Collaboration Meeting Russia

The 23rd International Seminar on Interaction of Neutrons with Nuclei “Fundamental 25-29 May, Dubna

Interactions & Neutrons, Nuclear Structure, Ultracold Neutrons, Related Topics™

(ISINN-23)

The first stage of the International Student Practice (for students from ARE) 25 May — 11 June, Dubna
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