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HccrenoBanre ONTHYCCKUX CBOMCTB M IUTA3MOHHUKH
rpadeHa BechbMa aKTyalbHO C TOYKH 3PEHHS KaK TEOpETH-
4eCcKol ()M3UKH, TaK M BOBMOXKHBIX IPAKTHUSCKUX ITPUIIO-
skeHui. B pamkax mozpenu Jlupaka st 3J€KTPOHHBIX BO3-
Oy>KIeHUl rpadeHa HallIeH MTOJMHBIN TCH30D MOJISIPH3aIUN
JUTS HeHYJIEBBIX 3HAYEHUI MacCOBOM IIENTH U XMMUYECKOTO
moreHImana. [loxydeHsl aHamuTHYeCKUE (GOPMYIBI IS
(dhopmpakTopoB TeH30pa TOMSIpU3ANMA U KOIPDUITHEH-
TOB oTpakeHus. Omnpe/eneHa 001acTh 3HAUYCHUIA YacTOTHI
Y AMITYNIbCA TUTa3MOHOB, NP KOTOPBIX OHU MOTYT CyIIe-
CTBOBaTh. UHCIICHHO HAWICHBI JUCIICPCUOHHBIC COOTHOIIIC-
HUS 715 TU1a3MOHOB. [Toka3aHo, 9To T TF0OBIX 3HAUCHHH
XUMHYCCKOTO TOTCHIIMANA, 3a HWCKIFYCHHUEM HYJICBOTO,
CYIIECTBYIOT W TIONEPEYHO-MArHUTHBIC, W TIONEPEYHO-
AIIEKTPUYCCKUC TUTa3MOHBI. [Ipy HyIeBOM XUMHUECKOM I10-
TEHIMajJe BO3MOXHBI TOJBKO TOMEPEUHO-IICKTPUICCKIE
IJIa3MOHBI.

Bordag M., Pirozhenko I.G. Surface Plasmons for Doped
Graphene // Phys. Rev. D. 2015. V.91. P.085038.

[Ipn wn3ydyeHMH UBETOBBIX NOJEH, BO3HUKAIOINUX
B CTOJIKHOBCHHSIX PEISITUBUCTCKUX TSDKEIIBIX HOHOB, OOHA-

PY’KEHO, UTO M3-3a HAJW4Ms B HEaOelIeBOM Cirydae JIOMoI-
HUTEJIBHOTO 4iIeHa, 00yCIOBIEHHOTO N3MEHEHHEM IIBETO-
BOTO 3aps/ia, B XPOMOIIEKTPHUECKOM M XPOMOMAarHUTHOM
MMOJIAX BO3HHUKACT CyLHeCTBeHHLIfI BKJIaJd «IIBETOBOI'O CBC-
YEeHUs» TakuxX 3apsgoB. OOCyxkIaeTcsi BO3MOKHOCTH MO-
SIBJICHUSI IIBETOBOT'O «3Xa» B CIIy4ae PacCEsHHsI COCTABHBIX
LBETOBBIX YACTHI[ THIA AWUTOIS. [IpHBOASTCS apryMeHTHI
B TI0JIb3Y BOXKHOCTH TakuX 3(P(HEKTOB MpHu MOAEITHPOBAHUH
HAuaJbHOTO MOMEHTA YJIBTPApPEIITUBUCTCKUX CTOJIKHOBE-
HUH TSKENBIX HOHOB, TI€ UCXOAHOE MAPTOHHOE COCTOSTHHE
ONpEAEIISETCS. BBICOKOM HEPAaBHOBECHOW MapTOHHOM IJIOT-
HOCTBIO U CUJIbHBIMH JIOKJIbHBIMH (MTYKTYallUsIMH I[BETA.

Voronyuk V. et al. Classical Gluon Fields and Collective Dy-
namics of Color-Charge Systems // Phys. Atom. Nucl. 2015. V. 78.
P.312.

JNTabopatopus (pu3nKn BbICOKUX IHEPrumn
mm. B.U.Bekcnepa n A. M. banguHa

IIpeacTaBieHbl JaHHbBIC [0 BEKTOPHOH Ay 1 TeH30p-
HBIM f\yy, Ay, Ay, AHATM3UPYIOIIMM CIIOCOOHOCTSAM pEaK-
A dd — 3Hp ¢ sHeprueit aeiirponos 200 M»B B momHOM
YIJIOBOM JIMaNa30He B CHCTEME LIEHTPa Macc. 3HAKH TEH30D-

HBIX aHAJIM3UPYIOIIUX CIIOCOOHOCTEH MPH paccesiHUM BIIe-

Bogoliubov Laboratory of Theoretical Physics

At present, investigation of optical properties and
plasmonics of graphene is highly topical from the point of
view of both theoretical physics and potential practical ap-
plications. Within the Dirac model for the electronic exci-
tations of graphene, the full polarization tensor with finite
mass gap and chemical potential were calculated. Explicit
formulas for the form factors and for the reflection coef-
ficients were obtained. The regions in the momentum-fre-
quency plane where plasmons may exist were identified,
and numeric solutions for the plasmon dispersion relations
were presented. It turns out that plasmons exist for both
transverse electric and transverse magnetic polarizations
over the whole range of the chemical potential, except for
zero chemical potential, where only a transverse electric
plasmon exists.

Bordag M., Pirozhenko I.G. Surface Plasmons for Doped
Graphene // Phys. Rev. D. 2015. V.91. P.085038.

An investigation of color fields that arise in collisions
of relativistic heavy ions reveals that, in the non-Abelian
case, a change in the color charge leads to the appearance

of an extra term that generates a sizable contribution of
color-charge glow in chromoelectric and chromomagnetic
fields. The possibility of the appearance of a color echo in
the scattering of composite color particles belonging to the
dipole type is discussed. Arguments are adduced in sup-
port of the statement that such effects are of importance
in simulating the first stage of ultrarelativistic heavy-ion
collisions, where the initial parton state is determined by
a high nonequilibrium parton density and by strong local
color fluctuations.

Voronyuk V. et al. Classical Gluon Fields and Collective Dy-
namics of Color-Charge Systems // Phys. Atom. Nucl. 2015. V. 78.
P.312.

Veksler and Baldin Laboratory
of High Energy Physics

The data on the vector A, and tensor Ay, Ay, and A,,
analyzing powers of the dd — 3Hp reaction are presented
at the kinetic beam energy of 200 MeV in the full angular
range in the c.m. frame. The signs of the tensor analyzing

powers Ay, A,,,and A, at forward and backward scatter-
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pea ¥ Hazaj AEMOHCTPUPYIOT YyBCTBUTEIBHOCTh K OTHO-
urennio komroneHT D/S B 3H u meiitpone. BeicokoTouHbIe
AKCIICPUMCHTAIBHEIC PE3YIIBTaThl CPABHUBAIOTCS C TEOpE-
TUYECKHUMU pacuC€TaMu, BBIIIOJTHCHHBIMHA B paMKaxX MOACIN
MHOTOKPAaTHOTO PacCesHUs C HMCIIOJIh30BaHUEM CTaHIApT-
HBIX BOJIHOBBIX (DYHKIIMI TPEXHYKIIOHHOTO CBSI3aHHOTO CO-
CTOSIHUS U ICUTPOHA.

Kyputkun A.K. u Op. Bexropnas A, u Temsophbie Ay,
Ay, Ay, aHamusupyromue coocoOHOCTH peakuuu dd — 3Hp
npu sHeprun 200 M»sB. Ilpenpunt OUSAN P1-2015-28. JlyGHa,

2015; SnepHast ¢pusuka (HarpaBIICHO).

JlaGoparopust ¢pusnku BeICOKHX dHepruii um. B. 1. Bekcnepa
u A.M. banauna, utone. ['eopusukn yausepcutera «JlyOHa»
HPOBOJIAT UCCIICIOBAHUS Ha TEPPUTOPHUH, e OyJeT pa3MelieH
kosbLeBoi kommaiaep NICA

The Veksler and Baldin Laboratory of High Energy Physics, July.
Geophysicists from University “Dubna” study the territory of the
future location of the ring collider NICA

ing have demonstrated the sensitivity to the ratio of the D/S
components in the 3H and deuteron. The high-precision ex-
perimental results are compared with the theoretical calcu-
lations performed in the multiple-scattering model by using
standard wave functions of the three-nucleon bound state
and of the deuteron.

Kurilkin A.K. et al. The Vector A3y and Tensor Ayy, A,
A,, Analyzing Powers of the dd —3Hp Reaction at Energy
200 MeV. JINR Preprint P1-2015-28. Dubna, 2015; Physics of

Atomic Nuclei (submitted).

OnuceiBaercss §-kaHaJdbHAs CHCTEMA BBICOKOBOJBT-
HOTO TIMTaHWs, OCHOBAaHHAs Ha WCIIOJIb30BAaHWU MOIYJIS
«Wenzel Elektronik N1130». [IpuBoasTcs XxapakTepuCTHKA
ynpassonux Monyneit SDAC-12 u 8ADC-14 crannapra
CAMAC, pa3paOoTaHHBIX Il BICOKOBOJIBTHON CHCTEMBI.
JlanHas cucrema npenHa3HaueHa JJIsl 00SCIeyeHHs MUTa-
HUSI IETEKTOPOB, NMPUMEHSIOMNXCS B (PU3UIECKUX JKCIIEe-
pUMeHTax Ha HykioTpone OMSAN.

Husaoun C.M. u 0p. Cucrema BBICOKOBOJIETHOTO IHTaHUS
ODY nmus sxenepuMeHToB Ha Hykiorpone OWMSU. [lpenpuHT
OUAAH P13-2015-50. [dy6Ha, 2015.

JNabopaTopus sgepHbIX Npobnem
um. B. I. xxenenoBa

MonenpoBaHue Mporecca poXIASHUs IPSIMbIX (OTO-
HOB B CTOJIKHOBEHHSIX aHTHIPOTOHHOTO ITydKa € IIpO-
TOHHOM MHIIEHBIO pp — 7+ X TIpH DHEPIUU IIydKa
15 T'»B BeImonHeHO ¢ momotisio reHepatopa PYTHIA-6.
BriOpanHast sHeprust sBIsieTCs] JOCTaTOYHO BBICOKOH, 4TO-
OBl paccMarprBaTh CTOJIKHOBEHHUS KaK PENSITHBUCTCKUE H
MIPOUCXOAAIIAE IYTEM MapTOH-MAPTOHHOTO PacCesHHS.
[Nomy4ens! pacrpeneneHus uii Habopa KMHEMAaTHYSCKHX
MEPEMCHHBIX, KOTOPbIC BAXXHbI JIA MOJYYCHUA I/IH(i)OpMa-

An 8-channel high-voltage power system based on the
use of the module “Wenzel Elektronik N1130” is described.
Specifications of control modules 8DAC-12 and 8ADC-14
designed for the high-voltage systems in CAMAC standard
are presented. This system is designed to provide the power
for the detectors used in physics experiments at the JINR
Nuclotron.

Piyadin S. M. et al. The System of High-Voltage Power PMT
for Experiments at the JINR Nuclotron. JINR Preprint P13-2015-
50. Dubna, 2015.

Dzhelepov Laboratory of Nuclear Problems

The modeling of high-energy photon production in
collisions of antiproton beam having E =15 GeV with the
proton target pp — y + X is done using the event sample
simulated by PYTHIAG6 generator. Such an energy is high
enough to consider this collision as a relativistic one and
being caused by parton—parton scattering. The distribution
of the set of kinematic variables and cuts which can be use-
ful for getting the information about proton structure in the
available kinematic region is obtained. The contributions
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MU O CTPYKTYpE MPOTOHA B JIOCTYITHON KHMHEMATHYECKOM
obmactn. Takke maHBI OIEHKH (POHOBOTO BKJIama OT He-
CHUI'HAJIBHBIX q)OTOHOB, POXIAOIUXCA B CUTHAJIBHBIX CO-
OBITHSIX TIPU pacmagax 00pa30BaBIINXCS aJPOHOB, a TAKKE
OT MUHH-0aHEeCHBIX U APYTHX HETEPTypOaTHBHBIX TpOIIeC-
coB. [Ipennoxen psija orpaHUuEHUN, KOTOPbIE MOTYT OBITh
ITOJIC3HBI TSI PA3JICIICHIS CHTHAIBHBIX COOBITHI, CONepIKa-
IIUX TPSIMBIE POTOHBI, H (POHOBBIX COOBITHIA.

Craukosa A.H., Cxauxosé H.b. IlepcrekTuBbl U3ydeHUs
mporecca poXaAeHUS MpAMBIX (GoToHOB mpu dHeprusix FAIR //
ITucema B DUYASL. 2015. T. 12, Ne6(197). C. 1182.

[IpoctpancTBeHHOE pazpemienue aerekropa OPERA
MO3BOJISIET PEKOHCTPYUPOBATh Tay-JIENTOHbI U DJEKTPO-
HBI, 9TO J1aeT BO3MOXXHOCTb U3Y4aTh OCUHILLILAN V) — Vy
«Ha IIOABJICHUE» W OCHUJIJISAIITUUN Vﬂ
HbIX HerTpuHo, uayiieM u3 LIEPH B I'pan-Cacco (CNGS).
B craTpe mpeacTaBIeHB TEKYIIHE PE3yIbTaThl aHATN3a Ka-
Hama v,
OTU JJaHHBIE MO3BOJISIOT OCTABUTh OTPAaHUYEHUS Ha MPU-
CYTCTBHE JOIOJHUTEIBHOIO CTEPUIBLHOIO HEUTpUHO. Be-
Jercst paboTa 110 aHaJIu3y MOJHOTO Habopa JIAaHHBIX JKCIIe-

pumenta OPERA 3a 20082012 rr. u o ero yny4mieHuto.

— V, B IIly4yKe MIOOH-

— V, B MOJCJIH C TPEMs IMOKOJICHUIMHN HCfITpPIHO.

AT THE LABORATORIES OF JINR

Zemskova S. (OPERA collab.). v u— Ve Oscillations Search
in the OPERA Experiment // DUA S (HanpaBiieHo).

BEIroHeH oTHbIH NPON3BOACTBEHHBIN IIUKIT H3TOTOB-
JICHUSI BCEX JeTajel OJHOSYEEUYHOTO CBEPXITPOBOISIIETO
pe3oHaTopa, COCTOSIIEro U3 AByX IOIysS4eeK, ABYX TPYOOK
apeiida u aByx (hIaHIEB, METOIOM THIPOYIAPHOM IITam-
MOBKU. DTOT METOx o0NajaeT psoM NPEHMYIIEeCTB I10
CPaBHEHMIO C MHCTPYMEHTAJBHBIMH IITaMIIaMH. Briepsoie
9KCIICPUMEHTAIGHBIM ITyTEM IOJTydYeHa Auarpamma IITaMm-
ITyeMOCTHU BBICOKOYHCTOTO HUOOWS ISl TEXHOIOTUH THIPO-
YAApPHO IITaMIOBKU U ONPE/ICICHBI KIIIOUYEBBIC TapaMeTPhI
rporecca, 00eCIIeunBAIOIINE MTOITHYIO BBITSKKY 3aIrOTOBKH:
3HAYCHUE IPEAEIbHON CTENECHU BBITSDKKH CBEPXUYHCTOTO
HUOOMS cocTaBisieT 1,92 npu BeW4IuHE YIeIbHON SHEPTHH
ynapa 0,42 MJIx/m2. TIpy 5TOM OTKJIOHEHHE Pa3MepoB MO-
TystdeeK OT HOMHHAJIBHBIX 3Ha4eHUH He npeBbiaet 0,1 M.
Co3paHa TEXHOIOTHYECKasi OCHACTKA JAJIsl BCEX ITAIllOB H3-
TOTOBJIEHUS JieTanell pe3oHaTtopa. ONBITHEIM IyTEM OIpe-
JICTICHBl TIapaMeTphl MEXaHWYECKOW 00paboTKM eraneit
HHOOMEBBIX PE30HATOPOB TIEPE CBAPKOH.

Aszapsn  H.C. u Op. WsroroBnenue nertayned cBepX-
MIPOBOJISIIIIETO pe30HaTOpa W3 HUOOHMS METOJOM THIPOYIapHOM
mrrammnoBky // [Incema B DUA S (HanpasieHo).

of fake photons which can appear from the hadron decays
as well as of the background caused by the minimum-bias
events and other QCD processes are estimated. A set of
cuts which can be useful for separation of signal events
containing the direct photons from background events is
proposed.

Skachkova A. N., Skachkov N. B. Perspectives of Study of the
Direct Photon Production Process at FAIR Energy // Part. Nucl.,
Lett. 2015. V.12, No.6(197). P.1182.

The tracking capabilities of the OPERA detector allow
one to reconstruct tau leptons and electrons. It gives a pos-
sibility to observe v, — v, oscillations in the appearance
mode and to study v, — v, oscillations in the v, CNGS
beam. Current results on v, —v, channel in the three-
flavour mixing model are presented. The same data allow
one to constrain the presence of additional sterile neutrino
states. The analysis of the full 2008-2012 OPERA data set

and work on its improvement continue.

Zemskova S. on behalf of the OPERA collaboration. v = Ve

Oscillations Search in the OPERA Experiment // Part. Nucl. (sub-
mitted).

Complete manufacturing cycle on the production of
parts for superconducting single-cell cavity (half-cells,
drift tubes and flanges) has been executed at DLNP. Half-
cells of the cavities were made by the method of hydroper-
cussion punching, which has a number of advantages in
comparison with instrumental stamping technique. Experi-
mentally, for the first time the diagram of hydropercussion
stamping of ultrapure niobium has been obtained and the
key parameters of the process which provide the complete
deep-drawing of workpiece have been defined: ultimate
degree of extraction is 1.92 at the specific impact energy
0.42 MJ/m?. The deviations of half-cells dimensions do
not exceed 0.1 mm from the nominals. All the necessary
fixtures for all manufacturing steps have been produced.
The parameters of machining of the parts of niobium cavi-
ties before the welding have been determined experimen-
tally.

Azaryan N. et al. Production of the Superconducting Resona-
tor Details from Niobium by Method of Hydroshock Stamping //
Part. Nucl., Lett. (submitted).
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B Xone mpoBeseHHOTO MCCIIEOBaHMS TONYYEH XKH[-
KW COUHTHIUTATOP, TIPUTOAHBINA [T HCIIOJIH30BaHUS B JIC-
TekTopax Oompmioro obrema. B pesymsrare cuctemarmye-
CKOTI'0O U3YUYCHUA PASTINYHBIX Ccroco00B OUYNCTKHA OCHOBHOIO
BEIECTBA CIMHTHIUISATOpA — JIMHEHHOTO ajKWiIOeH301a,
BKIIFOYAsT aJICOPOIMOHHBIC METOIBI W C HCIOJIH30BAHHECM
HEKOTOPBIX PEarcHTOB, pa3paboTaH METO YOAJICHUS TIPH-
Mecel U3 TUHEHHOT0 alTKUI0eH30I1a, CHIKAIOITUX €To Tpo-
3pa4HOCTh M CBETOBBIXOJ CIMHTHJUIATOPA HA €ro OCHOBE.
[TokazaHo, 4To 00paboTKa IMHEHHOTO ANKMIOCH30J1a aKTH-
BHPOBAaHHBIM YIJIEM ITO3BOJISET HA JBA IMTOPSIKA YMEHBIITUTD
cofiep KaHue MOTIONIAIOIINX CBET MPUMECEH U IPUBOAUT K
60 %-My YBETMYEHHUIO CBETOBBIXO/IA KHJIKOTO CIUHTHILIIS-
TOpa Ha ero OCHOBE.

Bacuna O.B. u Op. Xuakuil CUMHTWIUIATOP HAa OCHOBE
OYHINEHHOTO JIMHEHHOro ajnkuibensona // Ilucema B DYUAS
(HampasIeHo).

JlabopaTtopus spepHbIX peakuumn
um. I H.PnepoBa

[Toxa3zaHo, 9TO BOJTHOBBEIE (D)YHKIHNH H300ap-aHAIOTO-
BBIX, J{yO/b-aHAJOTOBBIX, KOH(GUIYPaLMOHHBIX H yOib-
KOH(HI'YPallHOHHBIX COCTOSIHUM MOT'YT OJHOBPEMEHHO
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COJIEpXKATh KOMIIOHEHTBI, COOTBETCTBYIOILINE N—N, N—p W
p—p rano. Paznuuus B CTPYyKType rajio Juis BO30yXK/ICH-
HBIX COCTOSIHHH si7ipa ¥ OCHOBHOTO COCTOSIHUSI MOT'YT IPHU-
BOJIUTH K 00pa30BaHUIO N30MEPOB (Tano-u3omepoB). [ano-
CTPYKTypa Kak OOppPOMHAHOBCKOTO, TaK M TAHTO THIIA MO-
JKET HAOIIOIAThCs sl n—p KoHpurypanuii. O0cyxmaercs
CTPYKTYpa OCHOBHBIX M BO30YKJIEHHBIX COCTOSHHI C pa3-
JIMYHBIM H30CIHUHOM B TaJIOWAAbHBIX siapax. [IpoBeneH
aHaNM3 TPHUBEIEHHBIX BepositHocTtelr B(MA) u B(EMN)
ramMma-IepexozioB B siapax 6*gLi, 8*mBe, 8’10’11B, 1(H“C,
13-17N, 15-17.190, 17F, OcoGoe BHUMaHME yeneHO clyya-
SIM, KOTJIa OCHOBHOE COCTOSIHHUE SI/IPa HE UMEET Taio-CTPYK-
TYPBbI, @ BO30YKJICHHOE COCTOSIHHE MOXKET €€ UMETh.

Mszocumos M.H. W3ocnuH M CTPyKTypa BO30YXJIEHHBIX
COCTOSHHMI B rajJouJIanbHbIX sapax. I'amo-nzomepsl. Ilpemnpunr
OMAN E6-2015-41. [ly6Ha, 2015.

HccrienoBana BO3MOXKHOCTB IMOJYYCHHUSI CKOJIOB 00-
pa3loB TPEKOBEIX MEMOpaH U3 IONUAITHICHHA(TAIA-
ta ([IDH®) nmist 1eKTPOHHOTO MHKPOCKONA, MO3BOJISIO-
X PACCMOTPETh CTPYKTYPY KaHaja OPHI Ha BCEM MPOTSI-
’KEHUU OT OIHOW MOBEPXHOCTH 110 Apyroi. M3-3a BICOKOH
PaIMAIMOHHON M TEPMHYCCKON CTOWKOCTH IMOJUITHIICH-
Ha(TaIaTHBIX TUICHOK METOABI TCPMHUYCCKOH, yapTpaduo-

An investigation has been made to obtain the liquid
scintillator suitable for large-volume detectors. A system-
atic study has been carried out of the various purification
procedures of linear alkylbenzene, the base of the scintil-
lator, including adsorption methods and those using certain
reagents. As a result, the way to remove the impurities,
which decrease the transparency and the light output of the
linear alkylbenzene-based scintillator, has been developed.
It was shown that the purification of linear alkylbenzene by
charcoal reduces by two orders the concentration of light-
absorbing impurities and leads to 60 % increase in the light
yield of the liquid scintillator.

Vagina O. et al. Liquid Scintillator on the Basis of the Cleared
Linear Alkylbenzene // Part. Nucl., Lett. (submitted).

Flerov Laboratory of Nuclear Reactions

It has been shown that isobar-analog (IAS), double
isobar-analog (DIAS), configuration (CS), and double
configuration states (DCS) can simultaneously have n—n,
n—p, and p—p halo components in their wave functions.
Differences in halo structure of the excited and ground

2

states can result in the formation of isomers (halo-isomers).
Both the Borromean and tango halo types can be observed
for n—p configurations of atomic nuclei. The structure of
the ground and excited states with different isospin quan-
tum number in halo-like nuclei is discussed. B(MA) and
B(EM) for y-transitions in 0-8Li, 8-10Be, 810,11 10-14¢C
13-17N, 15-17.190, and 17F are analyzed. Special attention
is given to nuclei whose ground state does not exhibit halo
structure, but the excited state may have one.

Izosimov I. N. Isospin Quantum Number and Structure of the
Excited States in Halo Nuclei. Halo-Isomers. JINR Preprint E6-
2015-41. Dubna, 2015.

The possibility of preparing cleavages of polyethylene
naphthalate (PEN) track membrane samples has been in-
vestigated for exploring the pore channel structure along
one surface to another using a scanning electron micro-
scope. On account of high radiation and thermal resistance
of polyethylene naphthalate films, thermal, ultraviolet, and
radiation treatment methods used for embrittlement of such
polymers as polyethylene terephthalate (PET), polycarbon-
ate (PC), and polypropylene (PP) are not suitable for PEN.
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JIETOBOW M PaJMallMOHHON 00pabOTKH, MPUMEHSEMBIE IS
OXPYIUUBAHUS TAKHX TOJIMMEPOB, KaK MOJUAITHIIEHTEpe(-
TaJIaT, MOJIMKApOOHAT U MOIUIIPOITIIICH, HEIPHEMIIEMBI JJIs
[IOH®. [Monyuuts XpynKyro IICHKY, JIOMAIONIYIOCs ¢ 00-
pa3oBaHUEM POBHOTO CKOJIA, TTO3BOJIMJIO BBIACP)KHBAHHE
00pa3IoB B Mapax KOHIEHTPUPOBAHHOIN a30THOM KHCIIOTHI
B TeueHue 1,5 mec.

Monokanoea JI. I, Openosuu O.JI., Yyxosa C. H. [lonroros-
Ka CKOJIOB TpPEKOBBIX MeMOpaH W3 MOJMITHICHHAadTaIaTa
UL U3Y4EHUs Ha 2JIEKTPOHHOM Mukpockone. [Ipenpunt OMAN
P18-2015-66. [y6Hna, 2015.

JNabopaTopusi HEUTPOHHOM (hU3NKN
M. U. M. PpaHka

B JIH® OUAN mpoBeneHa TOATOTOBKAa HOBOTO
pedurektomerpa GRAINS K mHEpBBIM 3KCIICPUMEHTAM B
paMKax CHCTEMBI Iojb3oBaTeneil Ha peaktope WBP-2.
MmuorodyukinonansHeI pedaexromerp GRAINS cnan B
9KCILTyaranuio B iekadbpe 2013 1. B pamkax npoexra BMBF—
OUAN npu yuactuu IletepOyprckoro HHCTUTYTa SACPHON
¢usukn M. B.I1. KoncrantunoBa HULL «KypwaroBckuit
nHetuty™» ([atumna, Poccust), Benrepckoit axanemuu
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Hayk (bynamemur, Benrpus) n KueBckoro HaloHanbHOTO
yuuBepcurera um. T. [lleBuenko (Kues, Ykpanna).

GRAINS pacnonoxen Ha 10-M kaHame peakTopa
WBP-2 u npeaHaszHayeH A1 U3YyUEHUs] TPaHUL] pasesioB
pasnmunblx BunoB [1]. IlpuHnmnuansHas ocoOEHHOCTH
YCTAHOBKH, OTIIMYAIOIIAS €T0 OT JPYTHX pe(IeKTOMETPOB,
nerictByronmx Ha MBP-2, — ropu3oHTanbHas reoMeTpus
o0pasia, KoTopas TO3BOJISET HM3ydaTh WHTEPQEHCH, Cco-
JIeprKaIue KUIKAE KOMITOHEHTHI (KMKOCTb—BO3/TyX, JKHU/I-
KOCTb—KHKOCTB, XXHJKOCTb—TBEPIOE TEJIO).

Kak u Bce CIIEKTPOMETPhI HA UMITYJIbCHOM HCTOYHUKE
ueiitponoB UBP-2, pednexromerp GRAINS pabortaeT BO
BPEMSIPOIETHOM PEXHMME, UCIIONB3YsI IUPOKUIT THana3oH
1o JymHaM BoiH HelrpoHoB (0,05—1 HM) HOBOTO XOJ]O.-
Horo 3ameanutens bP-2. HaknoHeHHBIH MIOCKUHA My4oK
HEUTPOHOB (B HETOJSIPU30BAHHOM U IOJSIPU30BAHHOM CO-
CTOSIHUSIX ) CO3/1A€TCsl C OMOIIBIO OTKIIOHSOIINX HEUTPOH-
HBIX 3€pKaJj, 3a/al0IUX YIoj CKOJILKCHHS NP HaJleHUU
Ha TOPU30HTAJIbHBIA MHTEpQENc B nHTEpBaie 3—25 mpa.
MuTerpanbHblii MOTOK TEIUJIOBBIX M XOJIOJHBIX HEUTpPO-
HOB Ha 00pasie cocTaBisieT 2 - 106 ¢! - em2. OcHoBHas
KOHQUTYpalusi CIIEKTPOMETpPA, JOCTYyIHas B HACTOsIIEE
BpeMs, MO3BOJSIET IMPOBOJAUTH M3MEPEHUS 3€PKaJbHOTO
U HE3epKaJbHOTO OTPaKEHHH B JHANa3oHE IMepeJaHHbIX
ummynscoB 0,84 aM !, PermcTparms paccesHHS MpoH3-

It has been found that only exposing samples to concentrat-
ed nitric acid fumes for 1.5 months allows embrittlement of
the PEN film so that it can be broken in such a way as to
obtain even-shaped cleavages.

Molokanova L. G., Orelovich O.L., Chukova S.N. Prepara-
tion of Cleavages of Polyethylene Naphthalate Track Membranes
for Investigations Using Scanning Electron Microscope. JINR
Preprint P18-2015-66. Dubna, 2015.

Frank Laboratory of Neutron Physics

At JINR FLNP the preparation of a new reflectom-
eter GRAINS for first experiments in the framework of
the user policy at the IBR-2 reactor has been carried out.
The multifunctional reflectometer GRAINS was commis-
sioned in December 2013 under the BMBF-JINR proj-
ect with the participation of the Konstantinov Petersburg
Nuclear Physics Institute of the National Research Center
“Kurchatov Institute” (Gatchina, Russia), the Hungarian
Academy of Sciences (Budapest, Hungary) and the Taras
Shevchenko National University of Kiev (Kiev, Ukraine).

GRAINS is located on beam-line 10 of the IBR-2 reac-
tor and designed for experimental studies of interfaces of
different types [1]. A principal feature of the set-up distin-
guishing it from the other reflectometers operating at the
IBR-2 is the horizontal sample geometry which makes it
possible to investigate liquid-containing interfaces (liquid—
air, liquid-liquid, liquid—solid).

Like all spectrometers at the pulsed neutron source
IBR-2, the GRAINS reflectometer operates in the time-of-
flight mode taking advantage of a broad wavelength band
(0.05-1 nm) from a new cold moderator at the IBR-2. The
inclined flat neutron beam (non-polarized and polarized
options) is formed by deflecting mirrors providing a graz-
ing incident angle within the interval of 3-25 mrad with
respect to the horizontal interface. The total flux of thermal
and cold neutrons at the sample achieves 2-100 s71 - cm 2.
The basic configuration of the instrument available for the
moment provides measurements of specular and off-specu-
lar scattering in a momentum transfer range of 0.8—4 nm!.
The scattered neutrons are registered by a 2D position-
sensitive detector, a SHe-based proportional chamber with
a detecting area of 200 x 200 mm and spatial resolution
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BOJHTCSI C TOMOIIBI0 2D MO3HUIIMOHHO-4yBCTBUTEIBHOTO
JIETEKTOpa, KOTOPBIH TPENCTaBIsIeT COOOH MPOMOPIHO-
HANbHYIO KaMepy Ha OCHOBE SHe ¢ 4yBCTBUTENBHO# IIIO-
maapio 200 X 200 MM ¥ TPOCTPAHCTBEHHBIM pa3peIIeHU-
eM 2 X 2,5 MM (pa3paboTka Hay9IHO-IKCTIEPIMEHTAIEHOTO
OT/IeNIa HEHTPOHHBIX HCCIEAOBAHUI KOHAEHCHPOBAHHBIX
cperx OHMPKC JIH® OUN) [2].

JlaGoparopus HeliTponHol ¢puzuku uM. 1. M. @panxka.
Hacrpoiika pepnexromerpa GRAINS: ycranaBinBaercs
pediexkToMeTprdeckast ssUeika THUITa «TBEPHOE TEI0 —KHIKOCTh
C HCIIOJIb30BaHUEM MOHOKPUCTAILIA KPEMHHS B KAUeCTBE
TBEPAOH MOANOXKKH (homo M. B. Asdeesa)

The Frank Laboratory of Neutron Physics. Researchers of the
Sector of Neutron Optics adjusting the GRAINS reflectometer.
The reflectometric cell of the solid-liquid type where single
crystal silicon is used as a substrate is being mounted (Photo by
M. V. Avdeev)

of 2x 2.5 mm (designed by the Department of Neutron
Investigations of Condensed Matter of FLNP, JINR) [2].
Reflectometric cells of different types for studying lig-
uid interfaces under temperature control in the range from
10 to 100 °C have been designed and probed at the instru-
ment. The GRAINS reflectometer opens up new possibili-
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Ha ycraHOBKe M3rOTOBIICHBI M allpOOUPOBAHBI Pa3JIHy-
HbIE TUTIBI PeIICKTOMETPHUYECCKUX STYEEK ISl UCCIIEIOBAHUM
KHUIKUX MHTep(EHcoB ¢ TeMrepaTypHbIM KOHTPOJIEM B JIHa-
nasone ot 10 1o 100 °C. Pednexromerp GRAINS oTkpbiBa-
€T HOBBIE BO3MOXHOCTH IS HCCIIEZIOBAHHIN B 00/1aCTH HAyKH
00 unTepdeiicax Ha peakrope BP-2. OcHoBHBIM Hanpasiie-
HUEM HCCIIEeIOBAaHUN Ha YCTaHOBKE SBJISIETCS U3ydeHHE I10-
BEJICHUS )KUJIKUX U «MSITKHX» CPE]l, BKIIFOUasi ONOIOTHIECKH
3HAUUMBIE PAcTBOPBI, HA TpaHuUNax pasznena. ComacHo 3a-
sIBKaM, ITOJJAHHBIM B paMKax IIPOrpaMMBbI TT0JIb30BaTeeil Ha
Bropoe momyroaue 2015 1., 'a GRAINS mranmpyercs mpo-
BeJleHne Ooliee NecsTH AKCIIEPUMEHTOB B 00JIACTH DIEKTPO-
XMUMHYECKUX HHTEP(PEHCOB, MarHUTHBIX KOJJIOMIHBIX CH-
CTEM, PaCTBOPOB M PACIIJIABOB MOJIMUMEPOB, JIUIUIHBIX pac-
TBOpOB U Jp. Cpenn 3aMHTEPEeCOBAaHHBIX OpraHU3anuil —
uccienoBarenbekue 1neHTpel Poccun (MITY, TTUAD HUIL]
KW), Crnoakun (MD® CAH), Ykpaunsl (KHY), Benrpun
(BULI® BAH), Tamkukucrana (UX AHPT).

1. Avdeev M. V. et al. // J. Phys.: Conf. Ser. 2010. V.251.
P.012060.

2. Avdeev M. V. et al. Multifunctional Neutron Reflectometer
GRAINS with Horizontal Sample Plane at the IBR-2 Reactor //
The 6th Eur. Conf. on Neutron Scattering (ECNS 2015), Aug. 30 —
Sept. 4, 2015, Zaragoza, Spain.

<

ties for research in the field of interface science at the IBR-2
reactor. The main research avenue at the instrument is the
study of the behavior of liquid and soft matter including
biologically relevant solutions at interphase boundaries.
According to the proposals submitted in the framework of
the user policy, in the second half of 2015 more than 10
experiments are planned to be carried out at the GRAINS,
covering different fields including electrochemical inter-
faces, magnetic colloidal systems, polymer solutions and
melts, lipid solutions and others. Among interested orga-
nizations are the research centres of Russia (MSU, PNPI
NRC KI), Slovakia (IEP SAS), Ukraine (KNU), Hungary
(WCP HAS), and Tajikistan (IC ASRT).

1. Avdeev M. V. et al. // J. Phys.: Conf. Ser. 2010. V.251.
P.012060.

2. Avdeev M. V. et al. Multifunctional Neutron Reflectometer
GRAINS with Horizontal Sample Plane at the IBR-2 Reactor //
The 6th Eur. Conf. on Neutron Scattering (ECNS 2015), Aug. 30 —
Sept. 4, 2015, Zaragoza, Spain.
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Na6opaTtopusi MH(popMaLMOHHBLIX TEXHONOINM

J1st mpenocTaBiieHUsT COBPEMEHHOI'O BBIYMCIUTENb-
HOTO MHCTpyMeHTa noib3oBaresiMm OSSN, ygacTByrommm
B IIHMPOKOM CIEKTPE HALMOHAIBHBIX M MEXIyHAPOIHBIX
HAay4YHBIX MPOEKTOB, a TAKKe IS YAOBJIETBOPCHUS HYX]T
pa3paboTYMKOB M CHCTEMHBIX agMmuHucTpatopoB B JIUT
ObLTa pa3BepHYTa JIOKaJbHAs 0OJaYHas UHPPACTPYKTYpA.
Hpyroil HemalloBa)KHOH MOTHBALMEH K CO3JaHUIO JaHHO-
o KOMIUIEKCA SIBISUIOCH CTPEMJIEHHE TOBBICUTH 3a CUET
BHUPTYyaJIM3aIliH, JIeKAIIeH B OCHOBE OONAYHBIX TEXHOJIO-
rui, o0y 3()(EeKTUBHOCTh HCIOIb30BAHUSI PECYPCOB,
coaepkanux pasHooOpasusie [T-cepBucH, npegocrapmse-
mble JIMT nons3oBatensm OUSAN u opranuzanusiv cTpas-
Y4aCTHHUII.

O6mnaunas nappactpykrypa ONSIU nocrpoena mo mo-
Jemn «AHPPACTPYKTypa KaK yCIayra» C HCIOIh30BaHHEM
IO ¢ oTkpeITEIM HIcxomHBIM KomoMm OpenNebula. Takas mo-
JIeNb NPENOCTABISIET CETEBOM JOCTYII K BBIUYMCIUTEIbHBIM,
NpOrpaMMHBIM U HMH(GOPMAIIMOHHBIM pecypcaM (CeTsM,
cepBepaM, XpaHWIHIAM, CepBUCAM U MPUKIAJIHOMY IIPO-
rpaMMHOMY obecniedenuro). HeoOxoaumMele pecypchl BbI-
JISTISIFOTCS 110 TPEOOBAHMIO TOJIB30BATENEH, KOTOPBIE MOTYT
co3MaBaTh, KOHQUTYPHUPOBATH M Pa3BOPAYNBATH BUPTYab-
HbIE MAIIMHbBI CAMOCTOATEIBHO WJIM C MUHUMAJIBHOM ITOMO-
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mpio [T-cnenuanucra. JlaHHBIA cepBUC MO3BOJISIET YMEHb-
IIUTH OOIIYI0 CTOMMOCTbH BiafcHus [ T-uappacTpyKTypoii,
TaK K€ KaK M CJIOXKHOCTb €€ MOJAEPKKHU. [l TOHKON Ha-
CTPOMKHM OO0JIAYHOTO CEepBUCA IMOJ HYXKIbl U crenuduky
OUSIN pa3paboTaHO HECKOJIBKO IOMOJHEHUH K HCIOJb-
3yemoii obnaunoi ruarpopme OpenNebula: miarus s
ayTeHTU(HUKaNUU B rpadudeckoM BeO-mHTEpdetice obma-
ka uepe3 Kerberos, mpaiiBep ans co3maHus KOHTEHHEPOB
OpenVZ, rpaduueckast BU3yalu3alys CTATHCTUKN UCTIONb-
30BaHMS OOJIAYHBIX PECYPCOB, ApaiiBep IO MHTErpaIuy Ha
HHPPACTPYKTYPHOM YPOBHE C OOJIAaKaMH JPYTHX OpPTaHU-
3aIui.

[IpoBeneHO HECKOJIBKO KYPCOB IO OOYYCHHIO IMOJIb-
30Bareniell paboTe ¢ JaHHBIM KoMmIuieKkcoM. ['paduuecknit
uHTepdeiic obnaka, a Takke Kparkas uH(oOpMaIMs O ca-
MOM CEpBHCE JOCTYIHbI Ha CTPaHHLE CO CICAYIOIIUM
URL: http://cloud.jinr.ru.

Fanawos H. u Op. // KoMnploTepHbIE HCCICAOBAHHS H
mozenupoBanue. 2015. T.7, Ne3. C.463-467.

HepCJIHTI/IBI/ICTCKaﬂ KBaHTOBasl MCXaHHUKa pacCMarpu-
BacT JIBH)KCHHUC 3ap$[>1<eHH0171 HaCcTulhbl CO CIIMHOM B II0JIC
cinaboit MOHOXpOMaTPI‘IeCKOﬁ 3J'I€KTpOMaFHPITHOﬁ BOJIHBI
B paMKax JUIIOJIbHOT'O HpI/I6J'II/I)K€HI/IH U TpPEACKa3bIBACT

Laboratory of Information Technologies

To provide a cutting-edge computing facility for the
JINR users involved in different national and interna-
tional scientific projects, as well as to meet the needs of
JINR developers (development, testing and debugging
of various apps in various environments) and system ad-
ministrators, a cloud infrastructure has been deployed
at LIT. Another important motivation for building the
JINR cloud was to increase the efficiency of the over-
all LIT IT infrastructure functioning with the help of
virtualization which is a basis of cloud technologies
and which is provided by LIT to the JINR users and the
JINR Member State organizations.

The JINR cloud infrastructure is grounded on the
Infrastructure as a Service (IaaS) model using OpenNebula
software. Such a model provides a network access to com-
putational, software and information resources (networks,
servers, storages, services and application software) and
allows allocation of resources on demand according to
dynamically changing user requirements. The users can
create, configure and deploy VMs themselves or with a
minimal assistance of IT specialists. The cloud service al-

lows one to reduce a total ownership cost of the comput-
ing infrastructure as well as its support complexity. For
tweaking the cloud service for the requirements of the
JINR users and administrators and taking the JINR speci-
ficity into account, some in-house developments have
been done: a plug-in for Kerberos authentication in graph-
ical web-interface of cloud service, a driver for OpenVZ
container support, graphical visualization of statistics on
cloud resources utilization, a driver for integration with
other clouds on an infrastructure level.

A number of training courses on using the JINR cloud
complex have already been conducted. A graphical web-
interface of the cloud and a fill-in on the service itself are
available on the URL at http://cloud.jinr.ru.

Balashov N. et al. // Computer Research and Modeling. 2015.
V.7,No.3. P.463-467.

Non-relativistic quantum mechanics considers the
motion of a charged particle with spin in a weak field of a
monochromatic electromagnetic wave in framework of the
dipole approximation and predicts the particle’s spin pre-
cession. However, with increasing intensity of electromag-
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MIPELEeCcCUIo CUHA YyacTUllbl. OJHAKO C POCTOM MHTEHCHB-
HOCTH DJIEKTPOMArHUTHOTO M3JIyY€HHs BCTyHalOT B CHUITY
pensiTuBUCTCKUE 3(D(GEKTHl M HApYNIAIOT aguadaTHyecKui
XapakTep JUHAMUKU CIIUHA. J{J1s1 UX KOJIM4E€CTBEHHOTO yue-
Ta ObUIa CHOPMYITUPOBAHA MOJIENH CIIMH-JIa3€PHOTO B3au-
MOJEHCTBUS, MO3BOISIONIAS PACCUUTATh MPOLIECCHI BHE JTH-
TIOJIBHOTO MPHUOMKEHUS. DBOJIONUS COCTOSTHUN YaCTHIIBI
co cirHOM 1/2 nccnenoBaiach B KBa3UKIACCHYECKOM TIOJI-
X0Jle, OCHOBaHHOM Ha ypaBHenuu [laymn, momudummpo-
BaHHOM PEJISITUBHCTCKUMH MONPAaBKaMH, 00y CIIOBICHHBIMU
Y4eTOM 3ama3/bIBaHusl, BIUSHUEM MAarHUTHON COCTaBIISIIO-
et cunsl Jlopenna u npeueccueit Tomaca. IIpu pacuere
NIEPEXO/I0B B MOJIE NUIMITUUECKU-TONSIPU30BAHHOIO Ja3e-
pa MmomudunupoBanHoe ypaBHeHue [laynmm mpuBogMIOCH
K ypaBHEHHIO PUKKaTH, YHUCIIEHHBIN aHAINU3 KOTOPOIO BbI-
SIBUJI PE30HAHCHBIN XapaKTep 3aBUCHUMOCTH BEPOSTHOCTH
NIEPEBOPOTA CIIMHA OT UHTEHCUBHOCTH, NOISIPU3AINH CBETA
Y THPOMArHUTHOTO OTHOIIEHUS 3apsSKEHHON YaCTHIIBL.

Xeeoenuoze A.M., Poeoowcun H.A. // Maremaruueckoe
moznenuposanue. 2015. T.27, Ne7. C. 118-125.

B JIUT mnpomomkaroTcst uccienoBaHus (U3HYECKUX
MIPOLIECCOB B MOPHUCTBIX Marepuanax. [IpoHUKHOBeHHE U
MIEPEHOC BJIard NPUBOJAT K XUMHUUECKUM U (PU3NYECKUM MO~
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BPEXJICHUSIM MarepuasioB. DeHOMEHOJIOTHYECKH 1T0J00HBIC
3aj1a4i OIMCHIBAIOTCS ypaBHEHHsIMH T dy3nn ¢ Havab-
HBIMH M TPaHUYHBIMH yclIoBUsMU. [IpeyioxkeHa HoBast CH-
CTeMa ypaBHEHHH, B KOTOPYIO BKJIIOYEHBI TPU (PU3HMUECKUX
npoliecca: NepeHoc TeIIa, AKUIKOCTH U HACBIIIEHHOTO napa
B IOPUCTBIX MaTepuanax. IIIOTHOCTs MOPUCTOro Marepua-
Ja ¥ K03 UIMEHTHI TIepeHoca KHUAKOCTH U Iapa 3aBUCST
OT TeMIeparypsl, a TEIUIOEMKOCTb M TEMJIOMPOBOAHOCTH
MOPUCTOTO MaTepuaga — OT KOHILEeHTpauuu Biaru. [Ipen-
JIO)KEHHBIE YPAaBHEHUs PELIAIOTCS CXEMOH pPAaCIIEIUICHHUsL.
IIpencraBneHs! pe3ynbTaThl YUCIEHHBIX 3KCIEPUMEHTOB.

Amupxanoe U.B. u op. // llucema B DUAS. 2015. T.12,
No3(194). C.584-589.

Na6opatopusi paguaumoHHom 6uonoruu

B JIPB BBIMOJHEH UK PA0OT 110 MCCIICOBAHUIO JICH-
CTBUSI YCKOPEHHBIX MPOTOHOB M areHTa XMMHUUYECKOH Mpu-
poabl (METHIIHUTPO30MOYCBHHBI) HAa CETYATKY TJia3a MbI-
nreii. Ha ocHOBaHMHM JTaHHBIX HCCIICAOBAHUI pa3paboTaHa
METOJIKa BHU3yaJU3alluu IUANIbHBIX KIETOK Mioiepa B
cpe3ax CeTuaTKW IJla3a MbIIIel, OTKphIBAIOIIasi BO3MOXK-
HOCTb HCCJIEIOBaHMsI OTBETA ATHX KJIETOK HAa T€HOTOKCH-
yeckoe BozzelicTBue. [lokazaHa CIIOCOOHOCTH CETYAaTKU

netic radiation the relativistic effects come into force and
violate the adiabatic spin dynamics. For their quantitative
calculation, a model of spin-laser interaction beyond the di-
pole approximation has been formulated. The evolution of
state of the spin-1/2 particle was described in a quasi-clas-
sical approach based on the Pauli equation and modified by
relativistic corrections taking into account the effect of the
interaction delay, the influence of the magnetic component
of the Lorentz force, and the Thomas precession. When
computing transitions in an elliptically polarized laser field,
the Pauli equation was reduced to the Riccati equation. Its
numerical analysis allowed us to establish a resonant char-
acter of spin-flip probability depending on the intensity, po-
larization and a gyromagnetic ratio of the charged particle.

Khvedelidze A. M., Rogojin 1. A. // Mathematical Modeling.
2015. V.27, No.7. P.118-125.

Research on the physical processes in porous materi-
als is in progress at LIT. Penetration and moisture transfer
lead to chemical and physical damages of materials. Such
problems are described phenomenologically by diffusion
equations with initial and boundary conditions. A new sys-

tem of equations has been proposed in which three physical
processes are included: transfer of heat, liquid and vapor in
porous materials. The density of porous materials and the
transfer coefficients of liquid and vapor are temperature-
dependent. Specific heat and thermal conductivity of po-
rous materials depend on the moisture concentration. The
proposed equations are solved with a splitting scheme. The
results of numerical experiments are presented.

Amirkhanov L V. et al. // Part. Nucl., Lett. 2015. V.12,
No.3(194). P.584-589.

Laboratory of Radiation Biology

A series of studies were performed at the Laboratory of
Radiation Biology on the action of accelerated protons and
the chemical agent methylnitrosourea on the mouse retina.
Based on this research, a technique visualizing Miiller glial
cells in mouse retina sections was developed, which makes
it possible to study the response of these cells to a genotoxic
exposure. The retinal capacity for repair after exposure to
genotoxic agents was shown; a concept was proposed of the
presence of spontaneous DNA damage in the retina; and the
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I1a3a K BOCCTAHOBJIEHUIO MOCIE BO3ACHCTBUS T€HOTOKCH-
YEeCKUX areHTOB, a TaKXKe MPEAokKEeHA KOHILEMIMS O Ha-
JTu4yuu crioHTaHHbIX nospexaennit JJHK B ceTuarke riaza.
[TokazaHO HaJIMYME TEHOTOKCHYECKOTO ITOPOTa y CETYaTKH
I7a3a MbIIIEH 10CIIe BO3AECUCTBHSI YyCKOPEHHBIX IPOTOHOB U
METHIIHUTPO30MOYEBUHBI.

Pesynprartel JaHHON paboThl MMEIOT (QyHIAMEHTAJb-
HOE 3Ha4YCHHUE UIS PEIICHHs MPOOJIEMBbI MOBPEXKIACHHUS U
BOCCTAHOBJICHHSI TEPMUHAIBHO AN(PPEPEHINPOBAHHBIX
KJIETOK M COCTOSIIMX M3 HUX TKaHed. OmnpeneneHs! nep-
CHEKTHUBBI IMPAKTHYECKOTO HCIIOIB30BAHUS PE3yIbTAaTOB
HCCIIEJOBaHMA: OHM MOTYT OBITH MCIIOJIB30BAHbI ISl TIPO-
THO3a ONACHOCTH PETHHOTOKCHYECKOTO BO3AEHCTBUS M
ONTUMU3ALMU PaJUu0- U XMMUOTEPAUK OMyXoJell ToIoB-
HOTO MO3ra, IIIeH U IVa3, a TaKXkKe JUIs NepPBUYHOM OLIeHKH
3G (PEKTUBHOCTU JIEKAPCTBEHHBIX CPEJCTB, MPEMSTCTBYIO-
WX JereHepanun ceryarku. [lomyueHHbIe JTaHHBIE TaKKe
MOTYT CIIy’)KUTb IPOrHOCTHYECKUM IOKa3aTeNeM BIUSHUSA
YCIOBHH KOCMOCA Ha 4eJIO0BEKa MPU OCYIIECTBICHUH AJIH-
TENBHBIX MUIOTUPYEMBIX KOCMUYECKUX TOJIETOB.

HTorom naHHOTO 3Tama padoT cTaja 3aIluTa AUCCEp-
TAIIMOHHOHN pabOTHI HA COMCKaHNE YUCHOH CTENeHN KaHI1-
nara Ouonorndeckux Hayk lO.B.BunorpanoBoii Ha Temy
«HMccnenoBanne MOBPEKACHUS U TPOLIECCOB BOCCTAHOB-
JICHUSI CETYATKHU 1J1a3a MbIIIEH Mocie 00IydeH s yCKOPEH-
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HBIMHU MIPOTOHAMHU M JICHCTBUSI METHIIHUTPO30MOYECBHHBI.
HayuHblii pyKoBOIUTENb — JIOKTOP OMOJIOTMYECKUX HAyK
B. A.Tponos. 3amura cocrosuiack 24 centsiopst 2015 r. Ha
3aceJaHNN JHMCCEPTAllHOHHOTO COBETa OHMOJIOTHYECKOTO
(axynsrera MI'Y nm. M. B. JlIomoHOCOBA.

Y4yeOHO-Hay4HbIN LIeHTP

Yuebnsbrii mpouecc. B centsiope 2015 . npuctynuinm
K 3aHsTHAM 294 ctynenTa 6a3oBeix kadenp MI'Y, MOTU,
HUAY MU®U, yausepcureTa «JyOHa» M YHUBEPCHUTETOB
CTpaH-yJaCTHUII.

Mesxnynaponnas npakruka 2015 r. Bo BTopom stane
MEXTyHapOAHOM CTYI€HUYE€CKON MPAKTUKU ¢ 5 10 26 uronsg
MIpUHUMAaIHM y4acTue 73 cryaeHTa u3 Azep0Oaiimkana, boi-
rapuu, [lonbimum, Pymbraun, CnoBakuu u Yexuw.

VY4YacTHUKaMHU 3aKJIFOYATENIEHOTO, TPETHEro, JTama ¢
7 o 25 centsa6ps cranu 33 crynenrta u3 FOAP, benopyccun,
Ky651 u Cepbun.

C KaXIbIM TOJOM YBEINYUBAETCS KOJIMUYECTBO JKEJIAK0-
LIMX IPHHSTH yyacTre B padoTe npakThKu. B atoM rozy 66110
npuHsTo 25 13 60 3as8BoK Ha yyactue, nofgaHHbIX B FOAP.

B teuenue nepsoil Henenu Uil Y4aCTHUKOB KaX<JI0IoO
STana NpakTUKN OPTaHU3YIOTCSl 03HAKOMHUTEIbHbIE JICKIHH

mouse retina was shown to have a genotoxic threshold after
exposure to accelerated protons and methylnitrosourea.

The results of this research are fundamentally impor-
tant for solving the problem of the damage and repair of
terminally differentiated cells and tissues made up of them.
The prospects of their practical application were deter-
mined: they can be used to forecast the danger of the reti-
notoxic exposure; to optimize the radiation and chemical
therapy of brain, neck, and eye tumors; and to perform a
primary evaluation of the efficiency of pharmaceuticals in-
terfering with retinal degradation. These data can also be
a prognostic indicator of the effect of the space conditions
on the human organism during long-term manned space
flights.

The outcome of this stage of work was that
Yu. V. Vinogradova defended a Candidate of Biological
Sciences dissertation, “Research on retinal damage and
repair after exposure to accelerated protons and the ac-
tion of methylnitrosourea,” which had been super-
vised by V.A.Tronov, Dr. Biol. The defense was held on
24 September 2015 at a session of the Dissertation Council
(D 501.001.65) of the Biological Faculty of the Lomonosov
Moscow State University.

University Centre

Education. In September 2015, 294 students from the
basic chairs of MSU, MIPT, NRNU MEPhI, University
“Dubna” and the universities of the Member States started
their studies.

International Practice 2015. On 5-26 July, 73 stu-
dents from Azerbaijan, Bulgaria, the Czech Republic, Po-
land, Romania, and Slovakia participated in the second
stage of the International Student Practice.

The participants in the final, third, stage held from 7
to 25 September were 33 students from South Africa, the
Republic of Belarus, Cuba, and Serbia.

The number of students willing to participate in the
Practice grows every year. For example, this year in South
Africa 25 students have been selected in the national com-
petition out of 60 applicants submitting documents for par-
ticipation.

The programme of the first week included introduc-
tory lectures and visits to the basic facilities of the Institute.
Most of the time was devoted to working on research proj-
ects in JINR laboratories.
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U dKCKypcuu Ha Oa3oBbic ycraHoBku OUSIUN. [lanee cry-
JICHTHI BBITIOJHAIOT HAyYHO-HCCIEJ0BATEIbCKUE IPOEKTHI B
naboparopusix HcTuTyTa. B CBS3M € TE€M, UTO COTPYAHUKHI
71a00paToOpuii OCYIIECTBISIOT PYKOBOJCTBO NMpPaKTHKaHTa-
MU [apaJuIeIbHO CO CBOEH OCHOBHOI pab0TOMH, KOJIMUECTBO
MIPOEKTOB JJIsl Ka)KJOr0 3Tama MPaKTUKH pa3IudHo. Tak,
JUISL BTOPOTO JTara MpakTHKH COTPYAHUKH Jaboparopuit
OUAN noxaroroBmiu 42 mpoekra, JUisl TPEThEro dramna —
46. B nocnegHuil neHb MPAKTUKKU CTYAEHTHI MPEJCTaBIs-
10T CBOU OTYETHI O BBIOJHEHUU IMPOEKTOB, KOTOPBIE 3aTEM
pa3MelaoTcs Ha CTPaHUIIE CaliTa, HOCBAILIEHHON JaHHOMY
STaly NPaKTHKH.

7-s1 Me:KIYHAPOAHAS CTyleHYeckas mkojaa «Snep-
HasA QU3NKAa — HAyKa U MPUJI0KEHUS». 24 HIOHS — 4 UIOIS
B [To3nanu (ITompma) mpoxowia 7-1 MeKAyHAPOIHAS CTY-
JIeHYecKas IIKoMa «SnepHas (pusnKka — HayKa ¥ IpHIIOoXKe-
Husy. llkoma opranmsoBana YHI[ OUSU, ¢usndecknm
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(axynsreToM YHUBepcutera MM. A. MurkeBnya B [lo3na-
uu (ITonpmra), YenickuM TEXHUYECKUM YHHBEPCUTETOM B
IIpare, Yausepcuretom uM. f1. Komenckoro B bpartucnase
(CnoBakust). YuaCTHHUKAaMH IIKOJIBI OBITH MOJIOJIBIE COTPY/I-
Hukn OMSU, a Taxke mpefcTaBUTENN By30B ApMEHUH,
onpmm, Poccun, Pymbinum, Y3oekucrana, Yexun.

[IporpaMma MIKONBI BKIIIOUana JEKIUM U JOKIaJbl
YYaCTHMKOB MO COBPEMEHHBIM HAMPABICHUSM B CIEIYIO-
muX obnmacTsax GU3MKHK: siepHast GU3UKA TSKEIBIX HOHOB
BBICOKUX U HHU3KUX JHEPIUil; 3KCIIEPUMEHTAJbHBIE YCTa-
HOBKU — PEAKTOPBI, YCKOPUTEIH U JIETEKTOPHI; sIIEPHBIE
METO/IbI B (pM3MKE KOHJCHCHPOBAHHBIX CPE; HEHTPOHHAsS
(u3MKa; MpUMEHEHHE SCPHBIX METOMOB B HayKe O JKU3HH
U TEXHOJIOTUSIX.

JleTHsia ctyneH4yeckasi mporpamma OUSIN 2015 r.
Y9acTHUKaMHU JIeTHEH CTyeHIeCKOi mporpamMmsbl B 2015 T
ctamu 33 ctynenra u acnupanrta u3 MI'Y, MOTU, MUDU,
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Due to the fact that the participants are under supervi-
sion of the laboratories’ staff members who must perform
their main duties at the same time, the number of projects is
different for each stage of the Practice. For the second stage
of the Practice, in July, JINR laboratories’ staff members
prepared 42 projects, for the third stage — 46 projects. On
the last day of the Practice the students presented their re-
ports on the implementation of the projects, which are later
posted on the web page dedicated to a Practice stage.

The Seventh International Student Summer School
on Nuclear Physics — Science and Applications. On
24 June — 4 July Poznan (Poland) hosted the Seventh In-
ternational Student Summer School on Nuclear Phys-
ics — Science and Applications (NUCPHYS-SC&APPL).
The School was organized by the JINR UC, Department

Jy6Ha, 7-25 ceHTIOpsI.
MexayHapoaHast IpaKkTHKa
it ctyneHToB u3 FOAP

Dubna, 7-25 September.
International practice
courses for RSA students

of Physics of A.Mickiewicz University in Poznan, Czech
Technical University in Prague, and Comenius University
in Bratislava (Slovakia). The School participants were the
students from the universities of Armenia, the Czech Re-
public, Poland, Romania, Uzbekistan, and Russia, includ-
ing young scientists of JINR.

The School programme included lectures and presenta-
tions of the participants on modern trends in the following
fields of physics: nuclear physics of heavy ions at high and
low energies; experimental facilities — reactors, accelera-
tors, and detectors; nuclear techniques in condensed matter
physics; neutron physics, application of nuclear techniques
in life sciences and technology.

JINR Summer Student Programme 2015. Summer
Student Programme 2015 has been attended by 33 under-
graduate and postgraduate students from MSU, MIPT,
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Canxr-IlerepOyprckoro m  OMCKOrO TOCYAapCTBEHHBIX
YHHMBEPCHUTETOB, By30B Apmenun, bernopyccun, bonrapuu,
I'py3un, Erunra, KyOs1, [lompmu, Pymemnnu, CroBakum,
V36exucrana, Ykpanael 1 FOAP. Korkypc Ha ydacTtie B
MIpOrpamMMe COCTABUII YETHIPE UeIOBEKa Ha MECTO.

Jletnss crynendeckas nporpamma B OSSN opranuszo-
BaHa B ()OpPME CTYIEHUECKHX HCCIEAO0BATEIBCKUX IPOEK-
TOB, PEaN3yeMbIX B HAYUHBIX ITOpasaeneHusx Mucruryra
B IIEPHOJ C HMIOHS MO CEHTAOpH (0T 6 10 8 Hemenb) exe-
TOJTHO.

Hayunble HampaBiieHusI JETHEH CTyIEHUYECKOH Ipo-
rpammbl OVIAU B 2015 1

* CETH, KOMIIBIOTHHI, BEIYUCIUTENIbHAS (PU3HKA;

* YCKOpHUTENbHAsI TEXHUKA U JETEKTOPHI YACTHIL;

» HelTpoHHas QU3MKa U (QHU3MKa KOHICHCHPOBAHHBIX
cpexn;

* IPUKJIAJHBIE UCCIIEAOBAHUS C IPUMEHEHUEM METO-
JIOB sSIICPHON (DU3UKH.

Busurel. 15-16 utons rocramu OUSAN cranu 14 He-
MELKUX IIKOJIbHUKOB M IIPernojaBaTeib (U3NYECKOro
kpyxka HIkomer um. k. Kennemu (bepmmH, [epmanus).

Y4eOHO0-03HAaKOMUTENbHAS TIpOrpaMMa Ul TOCTEH BKIIIO-
yasa JIEKI[MM O HaIllpaBJICHHUsIX MCCIIeI0BaHui B 1laboparo-
pusix MHCcTUTYTa M DKCKypCHU Ha 0230BbIe YCTAHOBKH.

O wrons s CTYACHTOB W IperojaBaTeneii Spocnas-
CKOro rocyaapcrBeHHoro ysusepcutera um. ILT. e-
MHJI0Ba, cTyaeHToB MU®DU, yyacTHUKOB JIeTHEH CTyIEH-
YECKOM HporpamMMmbsl U COTpyAHHKOB HoBOBOpOHEkCKOM
ADC nposezeHsl Jekuuu 1 dkckypeun B JISAP u JIOBD.

28 ceHTa0ps 1 BOCBMHU CTYICHTOB 2-T0 kKypca MOTU
OpraHM30BaHa O3HAKOMHTENbHAs YKCKypCHsl Ha 0a30BbIe
YCTAQHOBKH, a TAKXKE BCTPEUa C PYKOBOAUTEISIMHU 0a30BOI
kadenps! GhyHIAMEHTANBHBIX U IPUKIAIHBIX Tpo0ieM Gu-
3uKH MuKpomupa MOTH.

MoBbimenne kBaaupurkanuun. 20 urons 70 corpya-
HukoB OMSN nmponun oO6yueHne HOBBIM IIPABHIIAM IO OX-
paHe Tpyaa mpu paboTe Ha BBICOTE W MOJIYUIIIH COOTBET-
CTBYIOIINE YIOCTOBEPCHHUS.

B YHII ans corpynuukoB MHCTHTYTA paboTaroT Kyp-
CBI 110 aHITIMHCKOMY, (PPAHITy3CKOMY U HEMELIKOMY SI3bIKaM,
a TaKKe 10 PYyCCKOMY SI3BIKY JJISI HHOCTPAHHBIX CIEIHaIn-
CTOB.

MEPHhI, St. Petersburg and Omsk State Universities, univer-
sities of Armenia, Belarus, Bulgaria, Cuba, Egypt, Georgia,
Poland, Romania, Slovakia, South Africa, Ukraine, and
Uzbekistan. The competition rate for the participation in
the Programme in 2015 has come up to 4:1.

The Summer Student Programme at JINR is organized
in the form of student research projects implemented in the
scientific departments of the Institute. For each student the
Programme lasts for 6-8 weeks from June to September
each year.

The scientific fields of JINR Summer Student
Programme 2015 are:

 Networks, computing, computational physics;

 Accelerator physics and particle detectors;

 Neutron physics and condensed matter physics;

e Applied research with the use of nuclear physics
methods.

Visits. On 15-16 June, JINR was visited by 14 stu-
dents and a teacher from the Kennedy School physics group
(Berlin, Germany). The visit programme organized for the

guests included lectures on the trends in research conduct-
ed in the laboratories of the Institute and visits to the basic
facilities.

On 9 July, lectures and visits to FLNR and VBLHEP
were organized for students and teachers of the Yaroslavl
State University named after P. G. Demidov, students from
MEPhI, participants of the Summer Student Programme,
and staff members of Novovoronezh NPP.

On 28 September, an excursion to the basic facilities
of JINR as well as a meeting with the mentors of the basic
chair of Fundamental and Applied Problems of Microworld
Physics of DGAP MIPT were organized for eight second-
year students of MIPT.

Advanced Training and Qualification Improve-
ment. On 20 July, 70 employees of JINR were certificated
for completing a training course on the new labor protection
rules on working at heights.

The specialists of the University Centre run English,
French, German, and Russian language courses (for foreign
specialists) for the employees of the Institute.
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B. A. beonsaxos, /I. B. Haymos, M. O. I'onuap

HoBblill pekopa TouHOCTH B u3MepeHuu «Daya Bay»

B paitone non HasBanuem Jlast baii, pacronoxeHHOM
Ha PacCTOSIHUU 55 KM K CEBEpO-BOCTOKY OT [OHKOHra,
MIPOXOJUT IKCIIEPUMEHT, HCCIEAYIOUINN TPU3padHbIe, He-
YJIOBHMBIE YacTHIBI — HeirpuHo. Habnromast 3a Tpasc-
(opManusIMH HEWTPUHO, yUCHBIE HAJCIOTCSI OTBETUTH Ha
(yHIaMeHTaIbHBIE BOIIPOCH (PU3UKH. B ceHTa0pe Mexay-
HaponHas xKoywtabopamnus «Daya Bay», kotopast 00beTuHsI-
et 6onee 200 yueHBIX M3 CEMHU CTpaH, OOBSBHIA O HOBBIX
pesyabTaTax, UMEIoMmuX OOJIbII0e 3HAaYCHUE JUT JJaJIbHEH-
IETO Pa3BUTHUSI HEUTPUHHOM (DU3UKH.

HccnenoBanust OCHOBaHBI HA HAOTIOAEHUN U N3YUICHUN
HEHTPUHHBIX OcHHULIIMHA — 3ddexTa, 00yCcIOBICHHOTO
W3MEHEHHEM THMa (WIH «apoMaTa») HEWTPHHO O Mepe
HX JBYDKEHHSI OT UCTOYHMKA JIO0 AETEKTOpa. DTU UCCIEeNO-
BaHMS TO3BOJISIIOT ONPENENUTD ABa KIIIOUEBBIX ITapaMeTpa
HEHTPUHHOIN (HU3MKN — «YTOJI CMEIIMBAHUS HEUTPUHO» U
«Pa3HOCTb KBAJPAaTOB HEUTPUHHBIX MACC».

[Ipensiaymuii pesynsrar skcnepumenta «Daya Bay»,
ommybnukoBaHHBIH B 2014 1., cunTancs Hamboiee TOUHBIM
B Mupe. Pe3ynbTaTsl HOBOro M3MepeHus napaMeTpoB Heil-

TPHHO, TIOKA3aBIIIHE 110 KpaifHel Mepe B ABa pa3a OO0IBIIYIO
TOYHOCTB, orryOnukoBaHbl B «Physical Review Lettersy.

OueHb BaXXHO MaKCHMAallbHO TOYHO HM3MEpPUThH Iapa-
METpPbI OCHWIIANMNA HEHTPUHO: YroJl CMEIIUBAaHUS U Pa3-
HOCTh KBaJIpaTOB MaccC, TaK Kak HEHTPUHO MOTYT UTpaTh
KITIOYEBYIO POJIb B OOBSCHEHWH aCHMMETPHH MaTephu U
aHTHMaTepHuu Bo BceneHHON. DTa acuMMETpHs MEKIy da-
CTHIIAMU W aHTUYACTUI[AMHU NPU3BaHa OOBSCHHUTH, IIOYEMY
BCKOpe 1nociie bosboro B3pbiBa U NOCIEAYIOEH B3auM-
HOW aHHUTWISLIUK MaT€pPHUU U aHTUMATEPUHU 4acTh MaTepPUN
BCE JKe ocTajach u copmupoBana Beenennyro Takoil, Ka-
KOU MBI BUIUM €€ CErOHSI.

HeiitpuHo BexyT ce0s HE Tak, Kak Apyrue QpyHIaMeH-
TaJIbHBIE YAaCTHIBI: OHU Kak OyJTO MCYE3al0T, IOSIBIISIOT-
Csl BHOBb, MEHISI CBOM THII 110 Mepe OeCHpensTCTBEHHOTO
JIBIDKEHUSI OT UCTOUHMKOB, COJIHIIA U 3B€3[], Yepe3 KOCMOC,
TUTAaHETHI U JJa’KE HAIM COOCTBEHHBIE TEIA.

CymecTByeT TpU TUIA HEUTPUHO — DIEKTPOHHOE,
MIOOHHO€ U TayoHHOE. [To Mepe ABM>KEHUsT HEUTPUHO «OC-
HWLIIPYeT» MEXIy 3TUMHU apomaramu. YacTuma, KoTo-

V. A. Bednyakov, D. V. Naumov, M. O. Gonchar

Best Precision Data for Neutrino
Measurements at Daya Bay

In the Daya Bay region of China, about 55 kilometers
northeast of Hong Kong, a research project is underway to
study ghostlike, elusive particles called neutrinos. Today,
the international Daya Bay collaboration announces new
findings on the measurements of neutrinos, paving the way
to further neutrino research, and confirming that the Daya
Bay neutrino experiment continues to be the one worth
watching. By tracking the transformation of neutrinos, sci-
entists hope to answer fundamental physics questions. The
collaboration includes more than 200 scientists from seven
regions and countries.

The latest findings involve measurements that track
the way neutrinos change types or flavors, as they move,
a characteristic called neutrino oscillation. By measur-
ing neutrino oscillation, the researchers can home in on
two key neutrino properties: their mixing angle and mass
splitting.

Measurements of these properties by the Daya Bay
collaboration are the most precise to date, an improvement
of about a factor of two over previous measurements pub-

lished early in 2014. The new results will be published in
Physical Review Letters.

It is important to measure the mixing angle and mass
splitting parameters as precisely as possible, because neu-
trino behavior could hold the key to understanding the
asymmetry between matter and antimatter in the universe.
This asymmetry, known as the charge-parity or CP viola-
tion, explains why shortly after the Big Bang, when most
matter and antimatter annihilated each other, some matter
was left over to make up the universe we see today.

The behavior of neutrinos is unlike any other funda-
mental particle: they seem to disappear, reappear, and trans-
form themselves as they travel, unimpeded, from sources
like the sun and other stars, through space, planets, and
even our own bodies.

Neutrinos come in three flavors — electron, muon, and
tau. And as a neutrino travels, thanks to quantum mechani-
cal fluctuations, it oscillates between flavors. That is, a par-
ticle that starts out as an electron neutrino might at some
point turn into a tau neutrino. Then at another point it will
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past poKJaaeTcs Kak IEeKTPOHHOE HEHMTPUHO, MOXKET uepes
KaKkoe-TO BpeMs IPEBpPaTUThCS B Tay-HEHUTpHHO. 3aTeM,
CITyCTS €lIIe KaKOe-TO BPeMsi, OHO Oy/eT BHIIVISIIETh TAK Ke,
Kak B Havyaie. [TomoOHbIe Iepexosbl ¢ TeYEHHEM BPEMEHHU
MIPOUCXOMAT CHOBA M CHOBA. DTU OCUMJUISALNH, B TOYHOCTH
KaK ¥ 3ByKOBBIEC BOJHBI, UMEIOT OTIPE/ICICHHYIO aMILTUTYLY
U 4acCTOTY.

[lo ammuuTyne oCHWUISLMN HEWTPUHO, CBSI3aHHOM
C YIJIOM CMELIMBAHUS, YUEHBIE MOTYT CYAUTb O 4YacTOTe,
C KOTOPOH HEUTPUHO MEHSIOT CBOM TuIl. Yacrora ocuuiis-
LUH B CBOIO O4Yepeb JaeT HHPOPMALUIO O PA3HUIIE MEKIY
MaccaMH HEUTPHHO — TOYHEE, Pa3HOCTH KBaIPaTOB Macc.

Jna uccnenoBaHuss HEUTPUHHBIX OCHMIUIALUN KOJLUIa-
6opanus «Daya Bay» ucronb3yer BOceMb IETCKTOPOB, 0-
TPY’KEHHBIX B TPH OONBIINX TOJ3EMHBIX OaccelHa ¢ BOIOM.
JleTeKTopBl HAXOMATCS Ha Pa3HBIX PACCTOSHUAX OT IIECTH
SIIEPHBIX PEaKTOPOB, HEMPEPHIBHO 00ECHEYMBAIOIINX I10-
TOK 2JIEKTPOHHBIX aHTUHEUTPUHO. J[€TEKTOPBI «3aMedaroT»
B3aMMOJIEMCTBHUSA 10 MEPE TOT0, KaK CKBO3b HUX IPOJIETAIOT
MUJUTUOHBI KBaJPUIIITHOHOB AIEKTPOHHBIX AHTUHEUTPHHO.

Hcnonb3yst nanHble, HaOpaHHbIE 32 217 cyT npu HIecTH
AKTUBHBIX IeTeKTOpax u 3a 404 cyT mpu BceX BOCbMH pabo-
TAIONIMX JETEKTOPAX, UCCIEN0BATENbCKas IPyIa OIpe/e-
JUJIa 3HAYEHHE yIila CMELIMBAHUS HEUTPHHO, U3BECTHOIO
KaK )3 (TeTa-ooMH-TPH), C TOYHOCTHIO, BIBOE JyYINEH,
YeM Yy WX TPEeABIIyLIero pe3ynbTara. TOYHOCTh H3Mepe-
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HUSI Pa3HOCTH KBaJpaToOB Macc TaKke Obula yimydlleHa B
IBa pasa. [laHHBIC SKCTIEPUMEHTA MOAJCP)KUBAIOT MOJEIH
OCHWUTSALUH, YIUTBHIBAIONIYI0 CMEIINBAHUE MEXKIY TPeMs
TUMAMHU HEUTPHUHO.

OkcnepuMent «Daya Bay» mnpomomkaer paboty. K
koHIy 2017 1. B pacnopsbkeHuH Kojutabopanuu OyJer 1o
KpaiiHell Mepe B YeThIpe pa3a OoIbIle AAHHBIX, KOTOPBIC
MO3BOJISIT ele OOoJIbIle YIyUYlIUTh TOYHOCTH M3MEPEHHs
yria cMemmnBaHus (|3 W COOTBETCTBYIOLICH pa3sHOCTH
KBaJpaToB Macc HelTpuHo. K ToMy BpeMeHU Bce TpH yIiia
cMmenmBanus (Bkimtodast 0, u 0,3) n obe pasHocTH KBa-
JIPaToOB Macc MOTYT OBITh U3BECTHBI C MMOTPEITHOCTSIMU HE
6onee 3 %.

Komanna «Daya Bay» 3aHMMaeTcsl HE TONIBKO yTO4Y-
HEHHEM YK€ CYIIECTBYIOLINX PE3yIbTaToB, HO M MOMCKOM
CJICIOB «CTEPHUIBHOTO» HEHTPHHO — THUHNOTETHYCCKOH
YaCTHUIIBI, KOTOPasi MOXKET CMEIINBAThCSA C TPeMsl U3BECT-
HBIMH THNIAMU HeWTpuHO. Ecim oHM OynyT oOHapy>KeHbI B
JIAHHBIX, YYEHBIM TPHUJIETCS IEPECMOTPETh TPEXHEHTPHH-
HYIO MOJIEJIb OCHMJUIAINHN, a Takke CTaHIapTHYIO MOJIEIb,
KOTOPYI0 (DPM3MKH MCIOJNB3YIOT JUIsl ONMMCAaHHs B3aUMOJICH-
CTBHH 2JIEMEHTApHBIX YaCTHUII.

Pesynbrarsl sxcnepumenta «Daya Bay» — 3T0 HOBBIH
mar K HOHMMaH!I0 (yHIaMEHTaIbHBIX 3aKOHOB IIpupoasbl.

present itself more like it did in the beginning. As time goes
by, these transformations happen again and again, with the
oscillation having a particular amplitude and frequency —
similar to sound and light waves.

The amplitude of neutrino oscillations gives scientists
information about the rate at which neutrinos transform into
different flavors, known as the mixing angle. The frequency
of the oscillations gives information about the difference
between the masses, a property known as mass splitting.

To study neutrino oscillations, the Daya Bay collabo-
ration has immersed eight detectors in three large under-
ground pools of water. These detectors sit at different dis-
tances from the six China General Nuclear Power Group
reactors in Daya Bay. The reactors emit steady streams of
electron antineutrinos, which for purposes of the experi-
ment are essentially the same as electron neutrinos. The de-
tectors pick up the transformations that occur as these mil-
lions of quadrillions of electron antineutrinos travel farther
away from their origin in the reactors.

Based on the data collected over 217 days with six of
the Daya Bay detectors and 404 days using all eight of the
Daya Bay detectors, the research team has determined the
value for a specific mixing angle, called 3 (pronounced
theta-one-three), to a precision value two times better than

previous results. Similar improvement was made in the pre-
cision of measuring the mass splitting.

We have so much data and our detectors are perform-
ing very well, we’ve now reached precision measurements
that will have implications for future neutrino experiments.
These measurements support the three-neutrino model,
which describes physicists’ best thinking about the three
types of neutrinos.

The Daya Bay collaboration continues to take data. By
the end of 2017 it will have roughly four times more data
to further improve precision for both mixing angle of &3
and corresponding mass splitting. By then, all three mixing
angles (including 6;, and 6,3) and mass splittings will
be determined to comparable precisions, better than three
percent.

The unprecedented precision of the data set allows for
many other studies. The team is looking for evidence of a pos-
sible “sterile” neutrino, a hypothetical type that may mix with
the three known neutrino flavors. If this sterile neutrino shows
itself in the data, scientists will need to rethink the three-neu-
trino model. In addition, the record-breaking data sample is
ideal for finding new physics beyond what is known.

The Daya Bay experiment is looking at neutrinos to
provide a better understanding of fundamental physics.
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A. B. Bymkeeuu, A. I. Onvuwesckuit, O. b. Camoitnos

B 3kcnepumente NOVA

MOJIYY€HbI NepPBbIe Pe3yJbTaThI

B mexaynapogaom skcriepamente NOVA (Depmuad,
CIIIA) y4eHble TIOTYYHIIN TIEPBBIC PE3YIbTAThl, CBI3aHHbIE
¢ nccie1oBaHneM d(PPEeKTOB OCHUIUISILUN B ITyYKax MIOOH-
HBIX HeHTprHO. TeM caMbIM MTOATBEPANIOCH, YTO YHUKATh-
HBIE JETEKTOPHI, HCIIOJIB3yeMbIE€ B 3TOM HKCIIEPHMEHTE,
CIIOCOOHBI C BBICOKOH 3((EKTHBHOCTBIO PErHCTPUPOBATH
B3aUMOJICHCTBUS HEUTPUHO.

B osKkcmepuMeHTe HCHONB3YIOTCS [Ba JETEKTOpa.
JanbHuil AeTeKTop pacroyiokeH B mrare MuHHecOTa Ha
pacctosiHuu 810 KM OT yCKOpHUTENs, KOTOPbIA HAaXOAUTCSA
B ®epmunabe (mrrar Mimmunoiic). Jlerexktop, Maccoit 14 kr
U pa3Mepamu B BICOTY 16 M, mupuHy 16 M, anuny 62 M,
PETHUCTPUPYET TMOTOKH HEUTPHHO, KOTOPHIC OTIHYAIOTCS
OT HCXOJIHBIX MOTOKOB 3a cueT A(P(EeKTOB OCHMIIISINNI.
Habop undopmaiyu Ha 3TOM JeTeKTope Hadaics B (es-
pane 2014 1., korna ero CTPOUTENBCTBO €LIE IO MOJHBIM

XOIIOM. DTO TIO3BOJIMIIO MTPOBECTH TECTOBBIC M3MEPEHUS H
HayaTh HA0Op CTATUCTUKHU B MOJHOW KOH(MUTYpaluH B HO-
sa0pe 2014 .

BmkaMit nerekrop Haxomutcs B @epmruiade BONMH3H
KaHaJla yCKOPUTEIIs, B KOTopoM Ha Tiryoune 100 M mo 3eM-
Jel poxIaroTcst HeUTpuHO. B OmkHeM nerekrope u3Me-
pseTCsl HadyalbHBIA COCTaB HEHTPUHHOTO Iydka. Ha myTn
K JaJIbHEMY JETEKTOPY HEHUTPUHO MPOXOAUT MO 3eMJeH
paccrosinue 810 KM ¥ OCHWIIUPYET, T. €. MEHSIETCS] HHTECH-
CHUBHOCTBH M COCTaB HEUTPHUHHOTO Ty4Ka. VIHTEHCHBHOCTH
HCXOTHOTO TydYKa HelTpuHo B Depmuiade oueHb BBHICO-
Kasi — YCKOPUTEJIb TeHEPUPYET MPUMEPHO OIUH TPUILIU-
OH HEHTPHHO B cekyHay. OmHAKO M3-3a TOTO, YTO ITH Ya-
CTHUILIBI B3aMMOJICHCTBYIOT C BEIIECTBOM KpailHE peJIKO, B
MuHHecoTe perucTpupyroTcs TOJIbKO eIMHUYHbIC B3aUMO-
JIEHCTBUSI HEUTPUHO.

A. V. Butkevich, A. G. Olshevsky, O. B. Samoiloy

First Results Coming from NOvA

Investigations of oscillation effects in muon neutrino
beams within the international NOvVA experiment have
yielded the first results, thus proving that the unique de-
tectors used in this experiment are able to detect neutrino
interactions with high efficiency. Two detectors are used in
the experiment. The far detector is located in Minnesota,
810 km away from the accelerator in Fermilab, Illinois.
This detector, which is 16 m high, 16 m wide, and 62 m
long and weighs 14 000 t, detects neutrino fluxes that differ
from the initial fluxes due to oscillations. Data acquisition
began at the detector in February 2014, when its construc-
tion was still full under way. This allowed test measure-
ments to be performed and the data collection to be started
in full configuration in November 2014.

The near detector is in Fermilab near the accelerator
channel in which neutrinos are produced 100 m deep un-
derground. The initial composition of the neutrino beam is
measured at the near detector. On their way to the far detec-

tor, neutrinos cover a distance of 810 km underground and
oscillate; i.e., the intensity and composition of the neutrino
beam change. The intensity of the initial neutrino beam at
Fermilab is very high: the accelerator generates about a tril-
lion neutrinos per second. However, since they extremely
rarely interact with matter, only single neutrino interactions
are detected in Minnesota.

Now there are three known types of neutrino, namely,
the electron neutrino which produces electrons in its inter-
action with the detector material, the muon neutrino which
produces muons, and the tau neutrino which produces tau
leptons. The initial neutrino beam at Fermilab consists
mainly of muon neutrinos and a small electron neutrino ad-
mixture of about 1 %. Thus, detecting interactions of muon
and electron neutrinos in the near and far detectors, scien-
tists can determine how many muon neutrinos disappeared
from the beam and turned into electron neutrinos on the
way from the near to the far detector.
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B Hacrosdiee BpeMsl y4eHbIM U3BECTHBI TPU TUIIA HEll-
TPHUHO: 3JIEKTPOHHBIE HEUTPHHO, KOTOpPBIE MpPHU B3aUMO-
JEMCTBUU C BEIIECTBOM JIETEKTOpPA POJKIAIOT DIEKTPOHBI;
MIOOHHBIE HEUTPHHO, POXKAAIOLINE MIOOHBI; Tay-HEUTPHHO,
KOTOpBIC 00pa3yroT Tay-JIENTOHBI. MICXOMHBIN My4OK HEW-
TpuHO B Depmuinabe comep>KUT, B OCHOBHOM, MIOOHHBIC
HENUTPUHO U MAJIEHBKYIO IPUMECH SJIEKTPOHHBIX HEUTPUHO
(na yposue 1%). Takum oOpa3om, perucTpupys B3anMo-
JIeHCTBUSI MIOOHHBIX M 3JIEKTPOHHBIX HEUTPUHO B OIMKHEM
U 1aJIbHEM JETEKTOPAX, YUEHbIE MOTYT OIPEAEINTD, CKOJIb-
KO MIOOHHBIX HETPUHO HCYE3JI0 U3 ITyYKa U IPEBPATHIIOCH
B DJICKTPOHHBIE HEUTPHHO Ha MyTH OT OJIM)KHETO K JalibHe-
My JI€TEKTOPY.

B orcyrcTBHE OCHMILISALMI HEUTPUHO HKCIIEPUMEHTA-
TOPBI OXKHJANH 3apETUCTPUPOBATH B JAIbHEM AETEKTOPE

OnHO U3 WEeCTH COOBITUI
B3aUMOJICHCTBUS
3JIEKTPOHHOTO HEHTPHUHO,
3apErUCTPUPOBAHHBIX B
nanpHeM aetekrope NOvA

One of six electron neutrino
interaction events detected
by the NOVA far detector

In the absence of neutrino oscillations the experiment-
ers expected detection of 201 muon neutrinos in the far
detector. Actually, only 33 events from the interactions of
these neutrinos were detected. This deficit of events con-
clusively proves that muon neutrinos disappeared from the
beam because of oscillations to tau and electron neutrinos.
Similarly, if muon neutrinos did not oscillate to electron
neutrinos, only one electron neutrino interaction would
be expectedly detected in the far detector. In fact, the ex-
perimenters detected six events of this kind (Fig. 1), which
confirms conversion of some muon neutrinos to electron
neutrinos.

Earlier muon-to-electron neutrino oscillations were
already observed in similar experiments with detectors lo-
cated far from the accelerators, such as T2K in Japan and
MINOS at Fermilab. In the NOVA experiment, where data
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201 mrooHHOe HEHTpUHO. PeallbHO OBLIO 3apETUCTPUPO-
BaHO TOJBHKO 33 COOBITHSI OT B3aUMOJICHCTBHS dTUX HEH-
TpuHO. Takol neUIUT COOBITHI SBISIETCS] HEOCTIOPHMBIM
JI0OKa3aTeJIbCTBOM TOI0, YTO MIOOHHbIE HEUTPUHO HCYE3-
T U3 My4YKa M3-32 OCUMJUISILIMOHHBIX MEPEXOJIOB B Tay- U
ANEKTPOHHBIE HEUTpUHO. Ecu ObI MIOOHHBIE HEUTPUHO HE
OCLWIJIMPOBAJIM B 3JEKTPOHHBIE, TO B IAJBHEM JETEKTOPE
MOXXHO OBUTIO OBl OXHIATh PETUCTPAIIUH TOJIBKO OIIHOTO
B3aUMOZCHCTBHS IEKTPOHHOIO HeUTpuHO. Ha camoM nene
SKCIEPUMEHTATOPHI 3aPETUCTPUPOBANIN MIECTh TaKUX CO-
OBITHIA, 9TO TOATBEPKIACT MPEBPAICHAE YaCTH MIOOHHBIX
HEHUTPHUHO B DJICKTPOHHBIE.

Panee B aHaOTMUHBIX SKCTIEPUMEHTAX C IETEKTOPaMH,
YAAJCHHBIMHE Ha OOJBIINE PACCTOSHUS OT YCKOPUTENS, Ta-
kux kak T2K B Smorun 1 MINOS B ®@epmmnade, yxe Ha-

are planned to be collected for six years, an almost the same
result has been obtained for a shorter period of time. This
was favored, among other things, by the availability of the
world’s highest-intensity neutrino beam with the peak pow-
er of 521 kW at Fermilab and its effective use. This beam
provides serious competitive advantages to the NOVA ex-
periment. At Fermilab it is planned to increase the neutron
beam power to 700 kW by the beginning of the next year,
which will allow a factor of 3 increase in the experimental
statistics by the end of 2016.

The scientific significance of these results can
hardly be overestimated. Though neutrinos are the most
abundant massive particles in the Universe, not all
of their properties have been well studied so far. For
example, scientists know that there are three types of
neutrino, but they do not know their masses and which
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Omonanmick A(PGEKThl OCHMUIINN MIOOHHBIX HEWTPHHO B
anekTponHble. B sxcriepumente NOVA, re Habop JaHHBIX
TUTAHUPYETCS MPOBOAUTH B TEUCHHE IIECTH JIET, YoKe ceddac
TIOJTyYeH TIOYTH TAKOHM K€ pe3ynbrar, HO 3a Oolee KOopoT-
Knit cpok. Tak OBICTPO MOTYUYUTh PE3YABTAT TO3BOIMIN Ha-
mune B @epmuizadbe caMoro MHTEHCHBHOTO B MHUpE ITydKa
HEUTPUHO, MaKCUMaJIbHAsI MOIIHOCTh KoToporo 521 kBT, u
ero a¢dexTrBHOE WCIONB30BaHUe. Vcmonp30BaHne Tako-
TO MyuKa npefocTasister skcnepuMenTy NOVA cepbe3Hble
KOHKYpEHTHBIE IPEUMYIIeCTBA. B Havase ciaenyroero rona
MOIITHOCTh HEHTPUHHOTO ITy4yKa IUIAaHHPYETCs JOBECTH 0
700 xBT, uTto nmo3BoaMT K KoHIYy 2016 . yBeINYUTH CTATH-
CTHKY DKCIIEpUMEHTA B TPH Pa3a.

HayuHyro 3HauuMOCTh IOJIY4Ya€MBIX pPE3YJIbTaTOB
TPYAHO IEepeoLeHnTsb. HecMoTps Ha TO, 4TO HEUTPUHO SIB-
JIIeTCsl caMOM pacrpoCTpaHEHHON MacCUBHOM 4YacTHIEH
BO BceneHHoO, 10 cux moOp HE BCE €ro CBOMCTBA XOPOILIO
n3ydeHbl. B 4acTHOCTH, ydeHBIE 3HAIOT, YTO CYLIECTBYET
TPH THIA HEUTPHHO, HO OHU HE 3HAIOT UX MAacc M, CJIeI0Ba-
TEJBHO, TOT0, KAKOE HEUTPUHO SBISAETCSA CaMbIM JIETKUM, a
Kakoe — caMbIM TspKenbsiM. OmpeziesieHne nepapxum Mac-
COBBIX COCTOSHUN HEUTPUHO — OJHA U3 OCHOBHBIX 3a1a4
skcnepumenta NOVA, mpudeM B HACTOALIEE BPEMs TOJIBKO
STOT SKCHEPUMEHT IO3BOJISAET, IPU HEKOTOPBIX YCIIOBHUSX,
WX U3MEPUTh. DKCIIEPUMEHTAILHOE PEICHHE ITOMH 1pobite-
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MBI MOIVIO OBbI TOMOYB B ONpE/EICHUN MEXaHU3Ma reHepa-
MU MacC HEUTPUHO. XOTA C TOMOIIBI0 3HAMEHUTOTO 0030-
Ha XUITCA YYCHBIC OOBSICHSIOT, KAK TCHEPUPYIOTCS MAaCChI
MHOTHUX (DYHIaMEHTAIBHBIX YaCTHII, B YACTHOCTH DIICKTPO-
Ha W MIOOHA, HEM3BECTHO, KaKO€ OTHOIIECHHE ATOT MeXa-
HU3M MMeEeT K FeHepalui Macc HelTpuHo. [leno B ToM, 4To
IO COBPEMEHHBIM OIICHKaM HEHTPHUHO CYIICCTBEHHO JIeTYe
JpYTUX YacTHIl (Macchl HEHTPHUHO MPHMEPHO B MHJUIMOH
pa3 MeHbIIIe, YUeM Macca dJICKTPOHa).

Kak u B sxcnepumente T2K, B skcepuvente NOVA
OymyT wuccienoBarbesi 3QGEKTh OCHWUBIHA B IMyYyKax U
HEHTPHUHO, ¥ aHTUHEUTPUHO, YTO TIO3BOJIUT BBIICHUTH BO3-
MOXHBIE (pyHIAMEHTAIbHBIE PA3IHIUS MEXIY ITUMH Ya-
CTUIIAMH. ACUMMETPHSI MKy HEHTPUHO Y aHTHHEUTPHHO
MOTJIa HapYIIUTh Ha paHHEW CTaauu pa3BUTHsA BcereHHOM
KOCMHUYECKUH OallaHC MeXy MaTephel W aHTuMarepueil B
TI0JIb3Y MaTepuH, CJiesIaB BO3MOKHBIM HMEHHO TOT MHUP, KO-
TOPBI MBI HaOMomaeM. CKOpo y4eHbIe CMOTYT IPOBECTH CO-
BMECTHBIN aHAJIN3 JaHHBIX YCKOPUTEJIbHBIX SKCIICPUMECHTOB
T2K, MINOS, NOVA 1 noiry4uth 00Jice TOUHBIC OTBETHI Ha
caMbl€ MHTEPECHBIE BOIIPOCHI O CBOMCTBAaX HEUTPHUHO.

B mexnynaponnyto kommadopanuto NOvVA Bxogst 210
y4eHbIX 1 uHxkeHepoB u3 39 uncrtutytoB CUIA, bpasunuu,
BenmukoOputanuu, I'peruu, Wumum, Poccum u Yexuwm.
Poccust B aTOM 3KciepuMenTe npescTasieHa Mucrturyrom

of the neutrinos is the lightest or the heaviest; i.e., the
neutrino mass hierarchy remains obscure. Its determi-
nation is the one of the main objectives of NOVA be-
cause only this experiment is now capable, under certain
conditions, of measuring the neutrino mass hierarchy.
Experimental solution to this problem could help deter-
mine the mechanism for generation of neutrino masses.
Based on the famous Higgs boson, scientists explain
how mass of many fundamental particles, e.g., the elec-
tron and muon, is generated, but it is unknown whether
this mechanism has anything to do with the generation
of the neutrino mass. The point is that according to the
current estimations, the neutrino is appreciably lighter
than other particles (neutrino masses are about a million
times smaller than the electron mass).

Like the T2K experiment, NOVA will investigate os-
cillation effects in both neutrino and antineutrino beams,
which will permit revealing possible fundamental differ-
ences between these particles. Asymmetry between neu-
trinos and antineutrinos could change the balance of mat-
ter and antimatter in favor of matter at an early stage in
the development of the Universe, making possible that the

very world we observe now exists. Scientists will soon be
able to perform the joint analysis of the data from the T2K,
MINOS, and NOVA accelerator experiments and get more
accurate answers to the most interesting questions about
neutrino properties.

The NOVA collaboration includes 210 scientists and
engineers from 39 institutes of the United States, Brazil,
the United Kingdom, Greece, India, Russia, and the Czech
Republic. Three Russian institutes participate in this ex-
periment, namely, the Institute for Nuclear Research,
the Lebedev Physical Institute and the Joint Institute for
Nuclear Research. The Russian scientists took part in all
detector development stages and are now engaged in the
processing and analysis of the experimental data. The
Russian groups include students and postgraduates from
the leading higher-education institutions, such as Moscow
State University, the Moscow Engineering Physics
Institute, etc.

In 2014 a special test bench was developed at JINR
for testing parameters of NOVA electronics. The measure-
ments performed at this test bench played an important role
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saepHbIx uccinenaoBanuii PAH, ®usznueckuM HHCTUTYTOM
nm. I1.H.Jle6enesa PAH n OObeMHEHHBIM HHCTHTYTOM
SIIEpHBIX HccnenoBanuil. Poccuiickue yueHble yuyacTBOBa-
JIM BO BCEX ATamnax CO3/JaHUS JIETEKTOPOB, a B HACTOsIIEE
BpEMsI 3aHUMAFOTCsl 00pabOTKOW M aHATH30M JaHHBIX JKC-
MepUMeHTa. B cocTaBe poCCHUCKUX TPYII aKTHBHO pado-
TalOT CTYACHTHI U aClIUPAHTHI BEAYIIUX BY30B CTpaHbl, Ta-
kux kak MI'Y, MOTU u np.

B 2014 r. B OMSIU 6611 cO31aH CIEHAIbHBIA CTEHT IS
MPOBEPKH MapaMeTPOB AIEKTPOHUKH dKcriepumenta NOVA.
Wsmepenusi, mpoBeCHHBIC HA 3TOM cTeH e B JlyOHe, chirpa-
JIM CYIIECTBEHHYIO POJIb B YTOUHEHHUHU MPOLEILYPhl MOJIEIH-
pOBaHHS YCTAHOBKH U Pa3pabOTKe aITOPUTMOB aHAJIH3a.

B 2015 . B OUMSIN BBeneH B KCIUIyaTalUI0 LEHTP
ynanenHoro koutpois (ROC-Dubna), mo3Bosstommuit
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OTCJIC)KUBATh PAa0OTy W YIPABIATH SKCICPUMECHTOM U3
Jy6ub1. Co3maHue 3TOTO MEHTPa CYIICCTBCHHO PACIIHPIIIO
BO3MOXKHOCTH Y4acTHsl B 9KCIIEPUMEHTE HE TOJIBKO COTPYII-
HukoB OUSN, HO 1 KOIJIeT U3 IPyTUX WHCTHTYTOB.

bnarogapss MCIOJIB30BaHUIO BBIYUCIUTEIbHBIX BO3-
MoxkHOcTed MHcTuTyTa M nojguep:kke corpynHukos JIUT
JlyOHEHCKHE YUYCHBIC TAK)KE yJacTBYIOT B pa3pabOTKe Ipo-
rpaMMHOTO oOecrieueHust 1 aHau3e qaHHbix NOVA. B yact-
HocTH, B 2015 . mpoBeAeHbI: OLEHKA CHUCTEeMaTHYECKHX
HEOIPeIeTICHHOCTEH, CBI3aHHBIX C d(PEKTOM BIHSHUS Ha
OCHWJIISIAY BETIECTBA 3eMJIH, pacueT TEOPETHUCCKIX HeO-
MPEEIIEHHOCTEN B3aUMOEHCTBYSI HEUTPUHO C BELLIECTBOM,
pa3paboTKa alropuT™Ma perucTparnyy CUTHajga CBEPXHOBON
B jietekrope NOVA U HEKOTOPBIC JPYTHe paOOThI.

LenTp ynanennoro xoutposst (ROC-Dubna) 3a sxcriepumertom NOVA B OUAN

Remote Operations Control Centre for the NOVA experiment at JINR (ROC-Dubna)

in making the facility simulation procedure more accurate
and developing the analysis algorithms.

In addition, a Remote Operations Centre (ROC—Dubna)
was put into operation at JINR in 2015, which allows the
operation to be followed and the experiment to be controlled
from Dubna. This centre (Fig.2) has considerably extended
the possibilities of participation in the experiment not only
for JINR but also for other colleagues.

The JINR scientists also take part in the development
of the software and in the analysis of the NOvA data using
the computation facilities of JINR and the support of the LIT
staff. In 2015, systematic uncertainties arising from the effect
of the Earth’s matter on oscillations were estimated, theoreti-
cal uncertainties of the neutrino—matter interaction were cal-
culated, and the algorithm for the detection of the supernova
signal by the NOVA detector was developed.




B NABOPATOPUAX NHCTUTYTA

B. II. JIaosicun
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IlepcneKTUBBI UCCJICIOBAHUSA CIIMHOBOM
CTPYKTYPbI IEUTPOHA HA HYKJIOTPOHE

Lenb sxcnepuMeHTaIbHOM NMporpammsl npoekra DSS
(Deuteron Spin Structure) — moiy4uTh MHOOPMAIHIO O
JIBYX- U TPEXHYKJIOHHBIX KOPOTKOAEHCTBYIOIIUX KOppPEs-
LUSIX, B TOM YUCIIE UX CITMH3aBUCHMBIX YacTsX, B MHIYIH-
POBaHHBIX AEHTPOHAMHU peakiusx Ha HykiorpoHe OVAN.
OTU HUCCIENOBAHUS BBIIONHAIOTCS B COTPYIHUYECTBE C
¢usukamu w3 bonrapun, Snonuu, Poccun, Pymbeinum u
CrnoBakuun.

KopotkoneiictBytommne koppemsinnn  (KJK) nykio-
HOB B sJIpax SIBISIOTCS MPEIMETOM MHTEHCHUBHBIX TEOpe-
THYECKHUX M IKCIIEPUMEHTaNbHBIX paboT. [Tockonpky K/IK
HMMEIOT IJIOTHOCTb, CPABHUMYIO C IUIOTHOCTBIO B IIEHTpE
HYKJIOHA, YTO B HECKOJIBKO pa3 BBIIIE, YeM OObIYHAS ILIOT-
HOCTb SIJIEPHON MaTepUH, OHU MOTYT pacCMaTpPUBAThCS KaK
KaIUIM XOJIOAHOM IJIOTHOM AaepHON Marepuu. DTU Uccie-
JIOBaHMUS «BCKPBIBAIOT» HOBYIO 4acTh (ha30BOW JnarpaMmbl
W OYEHb BAXKHBI JUI MOHUMAHHS HBOJNIOUHM HEHTPOHHBIX
3Be3a. B mociennee Bpems uccnenoanus KJIK 0putm nipo-

BegeHnbl B BNL, SLAC u JLab. Mcnonb3oBaHue moaspu3o-
BaHHOTO ITy4YKa JCUTPOHOB Ha HYKJIOTpoHE (M B OyaymiemM
Ha NICA) mo3BoiuT U3y4arb CHHHOBBIE 3 GEKTHI I MHO-
TOHYKJIOHHBIX KOPpEJIALUil B IIMPOKOM JUara3oHe SHEPrHi
1, CIIEJIOBATENILHO, MOTYYNUTh HEOOXOIMMYI0 HH(OPMALIUIO
o cniuH3aBUcUMbIX yacTsax K/IK.

OxcrepuMeHTanbHass nporpamMa DSS Bximtouaer B
ce0sl CKaHMPOBAaHHUE 110 HHEPrHM IOJSPU3ALMOHHBIX Ha-
OJrOfaeMbIX B JICHTPOH-IIPOTOHHOM YIIPYI'OM PacCEsHUH
B IIMPOKOM JHANa30HE YHEPruil M CUCTEMATUYEeCKHE HUC-
CJICIOBAaHMS JICHTPOH-TIPOTOHHOTO 0E3ME30HHOI0 pas3Bajia
B Pa3IMYHBIX KHHEMaTHYECKUX KOH(QUTYpauusx MpH Ipo-
MEXYTOUHBIX JHEPrUsX C MCIOIb30BAHUEM BHYTpPEHHEH
MUIIEHU U ITyYKOB MOJSIPU30BAHHBIX U HETOJIIPU30BaHHBIX
JEHUTPOHOB HYKJIOTpOHA. B mepcrnexkTuBe SKCIEPUMEHTEI
10 U3MEPEHUIO TEH30PHOI aHAIN3UPYIOLIEH CIIOCOOHOCTH
U CIHH-KOPPESLHOHHOTO mapamerpa B (d, p)-peakuusx
HA pa3IMYHbIX MUMIECHSX, B YACTHOCTU Ha MOJSPU30BAHHON

V. P. Ladygin

Prospects for the Deuteron Spin Structure
Investigation at the Nuclotron

The purpose of the experimental programme of the DSS
(Deuteron Spin Structure) project is to obtain the informa-
tion about two- and three-nucleon short-range correlations
including their spin-dependent parts from deuteron-induced
reactions at the JINR Nuclotron. These investigations are
performed by the collaboration of the physicists from
Bulgaria, Japan, JINR, Romania, Russia, and Slovakia.

Short-range correlations (SRCs) of nucleons in nuclei
are the subject of intensive theoretical and experimental re-
search in recent years. Since SRCs have densities compara-
ble to the density in the centre of a nucleon which is several
times higher than the normal nuclear matter density, they
can be considered as the drops of the cold dense nuclear
matter. These studies explore a new part of the phase dia-
gram and are essential to understand the evolution of neu-

tron stars. The studies of the SRCs were performed recently
at BNL, SLAC and JLab. The use of the polarized deuteron
beam at the Nuclotron (and in future at NICA) will allow us
to investigate the spin effects for multi-nucleon correlations
in a wide energy range and, therefore, to obtain the infor-
mation on the spin-dependent parts of the SRCs which are
very scarce at the moment.

The DSS experimental programme includes the beam
energy scan of the polarization observables of deuteron-
proton elastic scattering in the wide energy range, sys-
tematic studies of deuteron-proton nonmesonic breakup
in different kinematic configurations at the intermediate
energies using internal target and polarized and unpolar-
ized deuteron beam at the Nuclotron. In the long view, the
experiments on the measurements of the tensor analyzing
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3He-MuIeHH, MOTYT GHITH BBINOTHEHH HA BBHIBEICHHOM
ITy4Ke ASHTPOHOB HYKJIOTPOHA.

B Becennem ceance 2015 1. Ha HYKJIOTpOHE TPYTITON
DSS nonyuyeHb! HOBBIE 3KCHEPUMEHTAJIbHBIC JaHHBIC MO
YIJIOBOMY HOBEJEHUIO JEHTPOH-IPOTOHHOIO YIPYroro
paccestHHsI IPH HECKOJIBKUX 3HAYEHHUAX SHEPTUH U 110 JIeH-
TPOH-IIPOTOHHOMY O€3ME30HHOMY pa3Bajly B TaK Ha3bIBae-
Moit «space star» koHuryparuu mpu 400 M»B Ha cranimu
BHyTpeHHel mumienn. O6a Habopa JaHHBIX, KaK OXKHJIAeT-
cs1, OymyT wyBcTBUTeNnbHE K KJIK. O mpenBapuTenbHBIX pe-
3yJIbTaTax J0JIOKEHO Ha MEXKTyHAPOIAHBIX KOH(DEPEHIHsIX B
Cnosakuu u Poccun.

DKcnepruMeHTalbHAasl YCTAaHOBKA
nst uccnenoBanust KJIK

Ha CTaHLIUW BHYTPEHHEH MHILIEHU
HYKJIOTPOHA

The experimental setup for the
SRCs studies at the internal target
station at the Nuclotron

power and spin correlation parameter in the (d, p) reactions
on different targets, in particular, on the polarized *He tar-
get, can be performed using an extracted deuteron beam at
the Nuclotron.

In the 2015 spring run at the Nuclotron the DSS group
obtained new experimental data on the angular behaviour
of the deuteron-proton elastic scattering at several energies
and deuteron-proton nonmesonic breakup in space star con-
figuration at 400 MeV at the internal target station (figure).
Both sets of the data are expected to be sensitive to SRCs.
The preliminary results were reported at the international
conferences in Slovakia and Russia.

The future plans of the DSS project are related with the
availability of the extracted polarized deuteron beam from a
new polarized ion source developed at LHEP, JINR. The DSS
collaboration already started to obtain the experimental data
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EI

JansHelmue mwianel no npoekty DSS cBs3aHb! ¢ Ha-
JMYUEM BBIBEJICHHOTO ITyYKa IOJIIPH30BAHHBIX IEHTPO-
HOB OT HOBOTO MCTOYHHKA IOJIIPU30BAaHHBIX MOHOB, pa3-
pabareiBaemoro B JIOBD OUAN. CorpynuuyectBo DSS
yoK€ MOJIy4HJIO SKCIIEpUMEHTANIbHbIE JJaHHbIE 10 JeHUTPOH-
MIPOTOHHOMY YIPYTOMY pPACCESHHIO C HCIIOJIb30BAHNEM
ITy4Ka MOJIIPU30BaHHBIX AEHTPOHOB OT CTAPOr0 UCTOUYHU-
Ka MOJISIpU30BaHHBIX HOHOB «Ilomspuc» Ha CTaHIIUHU BHY-
TPEHHEN MUIIEHH HYyKJIOTPOHA. B 4acTHOCTH, MOITy4EeHBI
IIePBIC JaHHBIC [0 BEKTOPHOH A, M TCH30PHBIM A
A

Yy>

xx AHAJIM3UPYIONIUM CIOCOOHOCTSAM B JEHTPOH-NIIPO-

TOHHOM YHPYI'OM paCcCCIHUUN NIPpU KUHETHYECKOM OHEpTHUU

on the deuteron-proton elastic scattering using polarized
deuteron beam from the old polarized ion source POLARIS
at the internal target station at the Nuclotron. In particular,
the first data on the vector Ay, tensor A, and A,, analyz-
ing powers in the deuteron-proton elastic scattering were ob-
tained at the deuteron kinetic energy 880 MeV. It has been
observed that the theoretical models based on the use of only
two-nucleon correlations cannot describe the data satisfac-
torily. The first experiments of the polarized deuteron beam
at the Nuclotron planned by the DSS are the beam energy
scan to measure the vector Ay, tensor A, and A, analyzing
powers in deuteron-proton elastic scattering at large angles in
the centre of mass in a wide range of energies and analyzing
powers in deuteron-proton nonmesonic breakup for different
kinematic configurations. These data will provide unique ex-
perimental information on the spin structure of SRCs.
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neritpona 880 M»B. OOnapykeHO, UTO TeOpeTHUECKUE
MOJIENT, OCHOBAaHHBIC HA MCIOJIB30BAHUH TOJBKO JABYX-
HYKJIOHHBIX KOPPEJSILUH, HE MOTYT YJOBJIETBOPHTEIBHO
onucarb JaHHbIC. [IepBBIMU KCIIEPUMEHTAMH Ha IydKe
TOJISIPU30BAHHBIX JIEHTPOHOB HAa HYKIJIOTPOHE, 3arjiaHu-
POBaHHBIMHU cOTpyIHHYECTBOM DSS, SBIAIOTCS CKaHUPO-
BaHUE 110 SHEPIHH IIy4Ka JUIs U3MEPEHHs. BEKTOPHOH A,
M TCH30PHBIX A, A, aHAIM3UPYIOLIHUX CIOCOOHOCTEH
B JICUTPOH-TIPOTOHHOM YIPYTOM PaccesiHUM Ha OOJbIINe
yIIBI B CHCTEME IIEHTPA Macc B IIMPOKOM JAHANa3oHe
SHEPruil M aHAJU3UPYIOLIUX CIIOCOOHOCTEH B JACHTPOH-
MIPOTOHHOM O€3ME30HHOM pasBaje sl Pa3IUYHBIX KH-
HEMaTHYeCKUX KOH(UTrypanuii. DTO MO3BOJIUT MOIYYUTh
YHHUKaJIbHBIE 9KCIIEPUMEHTAIbHBIE JaHHBIE TI0 CIIMHOBOM

crpykrype K/K.

Cunucok aureparypsl / References

1. Terekhin A.A. et al. Study of the dp-Elastic Scattering at
2 GeV // Phys. Part. Nucl. Lett. 2015. V.12, No.5. P.695.

2. Kypuaxun A.K. u op. Bexropras Ay n Tensopubie Ay,

Ayy, Ay, aHAIM3HPYIONIHE CIOCOOHOCTH PEAKIHH dd —3Hp

npu sHeprun 200 MoB. Ipenpunr OUSU P1-2015-28. /lyOna,
2015;

Kurilkin A.K. et al. The Vector Ay and Tensor Ayy, Ay
A,, Analyzing Powers of the dd — 3Hp Reaction at Energy
200 MeV. JINR Preprint R1-2015-28; Phys. Atom. Nucl. 2015.
V.78 (in press).

3. Husaoun C. M. u dp. CuctemMa BBICOKOBOJIBTHOTO MUTAHUS
OOV s skcnepuMeHToB Ha Hykiorpone OMSIU. Ilpenpunt
OUU P13-2015-50. [1y6na, 2015; IITD (B neuatn);

Piyadin S. M. The System of High-Voltage Power PMT for
Experiments at the JINR Nuclotron. JINR Preprint P13-2015-50.
Dubna, 2015; PTE (submitted).

4. Isupov A. Yu. et al. Setup for the Nuclotron Beam Time
Structure Measurements. ePrint: arXiv:1505.05822 [physics.ins-
det]; Phys. Part. Nucl. Lett (submitted).

CECCUA YHYEHOIO COBETA ONAN
SESSION OF THE JINR SCIENTIFIC COUNCIL

24-25 ceHTAOpA cocTosAnach 118-a ceccusa YueHoro
coBeta OUSAU nop npeacepaTenbCTBOM AUpeKTopa
UHctutyTa B.A.MatBeeBa u npodpeccopa UHcTUTyTa
anepHon dusukm um. HeBogHuuyaHckoro u LleHTpa
oHkonoruu M. Banurypckoro (Kpakos, MNonbLua).

B.A.MatBeeB npeacrtaBun nogpobHbIM  Aoknag o
npenBapuTenbHbIX pesyrnbratax peanusaumm  TekyLuero
CemuneTtHero nnaHa passutua OUAN (2010-2016 rr.), Ha-
yarne nnaHWpoBaHUSA Ha CneayLmMn CeEMUNETHUA Nepuoa,
nocnegHux cobbiTUsix B 06nacTu MexayHapoaHoro coTpya-
HuyectBa OVAN n npegcTtoswem npasgHoBaHun 60-netus
WHcTuTyTa.

Y4eHbIt COBET 3acnyLwian nNpeanoxeHus B nNepBblv
npoekt CemwuneTtHero nnaHa passutua OUAN Ha 2017-
2023 rr., npeacTaeneHHble BuUe-gmpekTopamu MHcTutyTa
I".B. Tpy6HukoBbiM, P.NlegHuukum n M. T. UTkucom.

C poknagamy O peKkomeHZauusix nporpamMmMHO-KOH-
cynbTatuBHbIX KomuTtetoB BbicTynunu: W.Leppysa (MKK
no cpuauke vyactuu), d.Mukmane (MKK no sgepHon dwusn-
ke), MN.A.AnekceeB (IMKK no cpunanke KOHOEHCUPOBAHHbIX
cpen).

Y4yeHbI COBET 3acnylwan HayyHbl goknag «lMpoekT
SKA», npeactaBneHHbI MUHUCTPOM-COBETHUKOM MOCOIb-
ctea KOAP B Mockee npodeccopom P.Agamom, n «OTyeT
0 npoBeneHun KoHdepeHuun SQM-2015 n kpyrnoro ctona
“OxHan Adpuka—NICA”», npeactaBrneHHbIi npodecco-

The 118th session of the JINR Scientific Council
took place on 24-25 September. It was chaired by JINR
Director V.Matveev and Professor M.Waligérski of the
H.Niewodniczanski Institute of Nuclear Physics and
Oncology Centre (Krakéw, Poland).

V.Matveev presented a comprehensive report cov-
ering the preliminary results of implementing the current
Seven-Year Plan for the Development of JINR (2010-
2016), the start of planning for the next seven-year period,
the latest events in JINR’s international cooperation, and
the forthcoming celebration of the 60th anniversary of this
Institute.

The Scientific Council heard proposals for the First Draft
of the JINR Seven-Year Development Plan (2017-2023)
presented by Vice-Directors G.Trubnikov, R.Lednicky,
and M. ltkis.

The recommendations of the Programme Advisory
Committees were reported by |. Tserruya (PAC for Particle
Physics), F.Piquemal (PAC for Nuclear Physics), and
P. Alekseev (PAC for Condensed Matter Physics).

The Scientific Council heard two scientific reports:
“Project SKA” presented by Professor R.Adam and “Report
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pom X.KnenmaHcom. Takke Obiny 3acnywaHbl Jydline
HayyHble [OKNafbl MOMoAblX YYeHbIX, PEKOMEHA0BaHHbIE
MKK.

B.A.MatBeeB npeactaBun  NpeasioXeHne AUpek-
UMM o npucBoeHun 3BaHusa «loyeTHbin goktop OUAN».
CocTosinocb BpyyYeHMe OuNIoOMOB naypearam NpeMui
ONAN 3a 2014 1.

Ha ceccum cocTtosinock yTBEPXAEHUE B LOMKHOCTY 3a-
mecTuTens avpekTtopa JI®PB3.

O6LwWue NonoxeHUA pesoniouuun. 3acnylias goknaza
aupektopa OMAN B. A. MaTtBeeBa, Y4eHbIli COBET C yAOB-
neTBopeHMeM oTMeTun, 4Yto konnektusom OUAW goctur-
HYTbl OCHOBHbIE LieNN TEKYLLIEro CEMUIETHErO NlaHa: CBoe-
BPEMEHHbLIN BBOZ B 3KCMyaTauuio MOAEPHU3MPOBAHHOIO
peaktopa MBP-2, n3rotoBrneHne OCHOBHbIX Y3I0B LMKITO-
TpoHa [L-280, nporpecc B mogepHu3aLMu yCKOPUTErb-
Horo komnnekca «HyknotpoH—NICA», co3gaHue BblYUCTIU-
TenbHoro ueHTpa yposHs Tier-1 8 OVAN, BBoa B gencTtere
nybHeHckoro knactepa yctaHoBkn GVD Ha o3epe bavikan
1 NosnyYeHne nepBbiX Hay4YHbIX AaHHbLIX. YYEHbI COBET MO-
3gpasun cotpygHukoB OUVANM ¢ aTuMmn BaXkHbIMK pesyrib-
TaTamu.

Y4eHblIi COBET OLeHWI HeJaBHEE NOANMUCAHNE KOHTPaK-
Ta Ha CTPoUTENbCTBO yckoputensHoro komnnekca NICA kak
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BaXKHbIV LLAr Ha NYTU CBOEBPEMEHHOWN peannsaumm npoekTa
1 nosgpasun aupekunio OUAN ¢ atum cobbiTnem.

MpuHAB K cBeAeHWo MHopMauunio O cuTyauum co
CTPOUTENBLCTBOM 34aHMsA habpuKn CBEPXTSKENbIX ANEMEH-
T0B (CT3), Y4eHblIi coBET Npm3Ban QUPEKLMIO NPeanpUHSTL
BCE BO3MOXHbI€ Mepbl C LieNbl CoKpalleHns obpasoBaB-
LIencsa 3af4epXKKM Hayana aKCnepMMeHTOB Ha STOW BaXXHOWN
yCTaHOBKE.

Y4yeHblIi COBET BHOBL 0400pun NpeanpuHuMaemMbie an-
peKkumen ycunus no MHTerpauum nccrnefoBaTenbckon npo-
rpammbl 1 yctaHoBok OUAN B eBponewnckyto n MyMpoBytO
Hay4HY UH(PACTPYKTYPY, YTO NO3BOMSET aKTUBM3NPOBATb
n oboraTuTe MexayHapoaHoe COTpyaHWYecTBO B obnacTu
HayKu.

Y4YeHbI COBET OTMETUIT Havano MoAroTOBKW creay-
towero CemunetHero nnaHa passutus OUAUM Ha 2017-
2023 rT. ¢ y4eToM X0Aa BbINOMHEHNST TEKYLLIEro CeMUneTHe-
ro nnaHa go koHua 2016 r.

PexomeHpauum no nepBomy npoekty CemunetHero
nnaHa pasutua OUAN Ha 2017-2023 rr. Y4yeHbIn cOBET
NPVHAN K CBEAEHMWIO NPeanoxeHus B Nnpoekt CemmnneTHero
nnaHa pas3sutusa OUAN Ha 2017-2023 rT., npeacTaBneHHble
Buue-gupektopamm UHctutyta I B. TpyGHUKOBLIM (pa3Bu-
THE Hay4YHO-UCCrenoBaTeNbCKOM MHApacTpykTypbl OUAN),
P.NegHvukum (pusmnka anemeHTapHbIX YacTuL, U TSXKenNbIX

on the SQM 2015 Conference and on the South Africa—
NICA Roundtable Workshop” presented by Professor
J.Cleymans. The Scientific Council also heard the best re-
ports by young scientists as recommended by the PACs.

V.Matveev presented the Directorate’s proposals for
the award of the title “Honorary Doctor of JINR”. Diplomas
to the winners of JINR prizes for the year 2014 were pre-
sented.

Endorsement of the appointment of a VBLHEP Deputy
Director took place at the session.

Resolution. General Considerations. Based on
the report presented by Director V. Matveev, the Scientific
Council recognized that the main objectives of the current
seven-year plan have been achieved by JINR. These in-
clude the timely commissioning of the modernized IBR-2
reactor, the fabrication of the main systems for the DC-280
cyclotron, the progress in upgrading the Nuclotron—-NICA
accelerator complex, the start-up of the Tier-1 centre at
JINR, the commissioning of the Dubna cluster of the Baikal-
GVD facility and the first data already collected from it. The
Scientific Council congratulated the JINR staff on these im-
portant results.

The Scientific Council appreciated the recent signing
of the contract on the NICA complex civil construction as a
very significant step towards timely realization of the NICA
facility and congratulated the JINR Directorate for this im-
portant event.

The Scientific Council took note of the situation with
the construction of the SHE Factory building and urged the
Directorate to take all possible measures for reducing the
accumulated delay in starting experiments at this important
facility.

The Scientific Council reiterated its recognition of the
ongoing efforts aimed at the integration of JINR’s research
programme and facilities into the European and worldwide
landscape, which allows the international cooperation in
science to be intensified and enriched.

The Scientific Council noted the start of preparation of
the next Seven-Year Plan for the Development of JINR for
the years 2017-2023 in view of the progress of the current
seven-year plan by the end of 2016.

Recommendations for the First Draft of the JINR
Seven-Year Development Plan (2017-2023). The Scientific
Council took note of the proposals for the First Draft of the
JINR Seven-Year Development Plan (2017-2023) present-
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VNOHOB BbICOKUX 3HEPTUI, MHPOPMALIMOHHBIE TEXHOMOMMN) U
M.T. UTkncom (saepHas dranka HU3KUX U MPOMEXYTOUHbIX
3HEeprun, HEMTPOHHaA saepHas uamka, pusnka KOHgEHCH-
POBaHHbIX CPeq,).

Y4YeHbI COBET OTMETWM, YTO OCHOBHbLIMW MpUHLMNA-
MU Ans pa3paboTku 3TOro nraHa cnegyet cuutatb Npeem-
CTBEHHOCTb NMPOBOAMMON Hay4YHO-MCCReaoBaTeNbCKOM Npo-
rpaMmbl BMECTE C HOBbIMU BO3MOXHOCTSIMU, OTKPbIBAKOLLIM-
Mucsa Gnarogaps nepefoBbIM TEXHUYECKMM pa3paboTkam,
yCcuneHvne KaapoBoro noTeHumana B Ka4eCTBEHHOM W KOMNu-
YeCTBEHHOM OTHOLLEHMWSIX, COBEPLUEHCTBOBAHMNE CUCTEMbI
ynpaeneHns NHCTUTYTOM M COOTBETCTBYHOLLUMX HOPMATUB-
HbIX JOKYMEHTOB.

Vicxoga n3 aTuX NpUHLMNOB, YYEHbI COBET PEKOMEH-
[oBan B HOBOM CEMUMETHEM MfaHe NpPenyCcMOTPeTb pelle-
HVe cneayloLmx 3agav:

— obecne4veHne 3PHEKTUBHOTO UCMONb3OBAHUS HO-
BbIX 1 YCOBEPLLEHCTBOBaHHbLIX 6a30BbIX YCTAHOBOK, CO3aH-
HbIX B Nepuoa TeKyLLero CEMUINETHEro nnaHa (MogepHU3m-
poBaHHbIN peakTop MBP-2, habpuka CTI);

— CTpouTenbCTBO nepBon odepeamn komnnekca NICA
(2019 r.);

— pasBuTUE MEXOYHApOOHOro COTPYOHWYECTBa BO-
Kpyr 6a3oBbIx ycTaHoBok OUAN 1 panbHenwas nHrerpaums
UX B €BPOMENCKY 1 MUPOBYHO HAy4YHO-UCCINEA0BATENBCKYIO

VHGPaCTPyKTYpY;
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— apganTauusa KagpoBOro coctaBa VIHCTUTYyTa K Tpe-
6oBaHMAM, OOYCNoOBMEHHBIM CO34aHMEM HOBbIX 0a30BbIX
YCTaHOBOK;

— MpUBIeYeHne HOBbIX CTpaH B coobliectso OUNAN;

— COBepLUEHCTBOBaHNE 0OLel UHGPaACTPYKTypbl U
meTofoB pabotel ONAN ¢ y4eTom onbiTa BegyLUMX Mexay-
HapOAHbIX HAay4YHO-MCCNEenoBaTENbCKMX LIEHTPOB.

Y4YeHbI COBET pekoMeHAoBan ANPEKUUN NPOAOIKUTD
pa3paboTky cemMuneTHero nnaHa Ans AanbHenwero pac-
CMOTPEHMS Ha CrneayoLLen ceccum.

PekomeHpauuu B cBaA3n ¢ pa6oton MKK. YyeHbin
COBET nogAepxan pekomeHZauuu nporpaMMHO-KOHCYIb-
TaTUBHbIX KOMUTETOB, cAenaHHble B nioHe 2015 . u npepn-
cTaBneHHble npodeccopamn U.Ueppysa (MKK no duan-
ke vactuu), ®.Mukmanem (MKK no spepHon dusnke) m
M.A.AnekceeBbim ([MKK no c¢wusmke KOHAEHCMPOBAHHbIX
cpen), u pekomeHgoBan auvpekuun OUAN yyecTb mx npu
nogrotoBke MpobnemMHo-TeMaTn4eckoro nnaHa Hay4yHo-mc-
cnepoBaTenbCckux paboT U MexayHapo4HOro COTpyaHUYe-
ctBa ONAN Ha 2016 1.

Mo pusuke yacmuy,. Y4eHbli COBET OTMETUIT YCMEXMU,
pocturHytble OVAN B pa3BuTum yckopuTENbHOTO KOMIMIEK-
ca NICA: co3gaHue TeXHONorM4eckom nuUHUM Ansi U3rotTos-
NEeHUs CBEPXMPOBOASLLMX MArHATOB, CUCTEMbI AUArHOCTUKN
N KOHTPOIS, MOHHBIX MCTOYHMKOB, HAa4Yano BBoAa B 3KCMya-

ed by Vice-Directors G. Trubnikov (Development of the JINR
scientific infrastructure), R.Lednicky (Particle physics and
high-energy physics, Information technology), M. Itkis (Low-
and intermediate-energy nuclear physics, Nuclear physics
with neutrons, Condensed matter physics).

The Scientific Council noted that the main principles for
elaborating this plan should be the continuity of the ongoing
research programme with the new opportunities afforded by
the novel technical developments, strengthening the per-
sonnel in quality and number, and optimizing the manage-
ment and the corresponding regulations.

In view of these principles, the tasks to be addressed in
the new seven-year plan should be as follows:

— focusing on the effective use of new and upgraded
basic facilities built under the current seven-year plan (mod-
ernized IBR-2, SHE Factory);

— constructing the first stage of the NICA complex
(2019);

— promoting international cooperation around JINR'’s
major facilities and further integrating these facilities into the
European and worldwide research infrastructures;

— adapting the human resources to the requirements
of the new basic facilities;

— attracting new countries to the JINR community;

— adjusting the general infrastructure and modus ope-
randi of JINR in accord with the experience of international
research centres of excellence.

The Scientific Council recommended that the
Directorate continue its work towards completing the seven-
year plan and looks forward to its further consideration at
the next session.

Recommendations in Connection with the PACs.
The Scientific Council took note of the recommendations
made by the PACs at their June 2015 meetings as re-
ported at this session by Professors |.Tserruya (PAC for
Particle Physics), F.Piqguemal (PAC for Nuclear Physics),
and P. Alekseev (PAC for Condensed Matter Physics).
The Scientific Council suggested that the JINR Directorate
should take these recommendations into account in pre-
paring the JINR Topical Plan of Research and International
Cooperation for 2016.

Particle Physics Issues. The Scientific Council noted
the progress in upgrading the Nuclotron—NICA accelerator
complex: development of the production line for manufactur-
ing the superconducting magnets, diagnostic systems, ion
source, commissioning of the new linear accelerators, and
other NICA elements and systems.
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TaLUMI0 HOBbIX JIMHEWHBIX YCKOPUTENEN 1 OPYTUX ANIEMEHTOB
n cuctem komnnekca NICA.

Y4yeHbln coBeT ogobpun nnogoTBOpHYK paboTy aKc-
nepTtHoro komuTeTa no getektopy MPD u komanasl MPD,
a TaKke yCcrnexu B OCYLLECTBIEHMMN MPOEKTa — MOArOTOBKY
TEXHWYECKNX MPOEKTOB OCHOBHbIX MOACUCTEM, MOATOTOBKY
CTPYKTYPHBIX 31IEMEHTOB YCTAHOBKM U 3amnyCK TEXHOMOrnye-
CKMX YYaCTKOB AN CEPUAHOIO NPOM3BOACTBA AETEKTOPOB,
YTO [OJMKHO MPOXOAWTb B COOTBETCTBMM C OOLLUMM MraHOM
Mo CO34aHUI0 JETEKTOPa B €r0 OKOHYaTENbHOWN KOHurypa-
uun. YyeHbln coBeT nogaepxan pekomeHgauum MNMKK yse-
NNYUTb KOMMYECTBO COTPYAHMKOB, 3aHATLIX B peanu3auum
aToro donarmaHckoro npoekta OVAN.

OTMETUB 3HAYUTEMbHbIE YCMEXU YYACTHWKOB MpPOEKTa
BM@N, Bkntoyasi pesynstatbl MOAENUPOBAHUS U NEPBOro
TEXHUYECKOr0 CeaHca, YUYeHblli COBET COIMMacurcsi C peko-
MeHaaumsamm MKK no ganbHenwemy passButuio yCTaHOBKU
N coTpyaHuyecTBy ¢ komaHgon CBM FAIR v nposegeHuto
NeperoBopoB C APYrMMU BHELLHUMW TPynnaMu O BO3MOX-
HOM COTPYLOHUYECTBE.

YyeHblh coBeT nogaepxan peweHue MNMKK ytBepantb
pacCMOTPEHHbIE TEKyLLMEe M HOBble MPOEKTbI TOMbKO [0
KOHLIA HblHELLHEro CEMWUIETHErO MraHa, 3a MCKITYeHNeM
KPYMHbIX MPOEKTOB, KOrga O4YeBMAHO, YTO obs3aTenbcTBa
MHCTUTYTa BbIXOOAT 3a npegenbl 3Tux cpokoB. B npouec-
ce noarotoBku cnegytouwero CemwuneTtHero nnaHa pas-
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Butna ONAW 310 no3sonuT pykoBoACTBY nabopaTtopuii u
MHcTuTyTa ¢ MakcumarnbHON rMBKOCTbIO ONpedennTb CBOU
NpUOpUTETHI.

Mo sidepHoUll ¢hu3suke. Y4eHblii COBET NPUHS K CBe-
aeHuto pekomeHgauun KK no 3aeepuiarollencsa Teme
«®dur3nka nerknx Me3oHOB», MPEANOXEeHHOW Ans npoane-
Hus. HayyHasi nporpaMma TeMmbl, CBA3aHHas C U3y4YeHUEM
poXaeHusi, pacnaga v B3aMMOAENCTBUMA NErkux Me30HOB
MU MIOOHOB C LeNblo OMpeaeneHnss CUMMETPUA U AMHaMK-
K/ MpOLIecCCOB B3aMMOLEWCTBUSA, BKIOYAET MATb MNPOEK-
ToB (COMET, GDH&SPASCHARM, MEG-PEN, SPRING,
TPWTOH) n aBa akcnepumerta (MIOOH, PAINUC), peanu-
3yeMbIX Ha pasnuyHbIX YCKOPUTENSAX B MUpe. 3a OTYETHbIN
nepvopg 2013-2015 rr. nonyyYeHbl MHOrOYUCIIEHHbIE pPe3yrb-
TaTbl, ONyGNMKOBaHHbIE U [OMOXEHHbIE Ha MeXayHapona-
HbIX KOH(bepeHUUsIX.

Y4eHbIll COBET OTMETWN BbICOKUA YPOBEHb UCCIEeao-
BaHWI, BbINOMHEHHbIX MO AaHHOW TeMe, 1 nogaepxan ee
npoanexue B 2016 r. Tema n BxogsiLune B Hee NpPoekTbI Oy-
OyT NOBTOPHO PACCMOTPEHbI B paMKax HOBOrO CEMUINETHETO
nnawa.

IMo ¢ghusuke KOHOeHcUpPoBaHHbIX cped. YUeHbln co-
BET BbICOKO oueHun ycunust gupekumm JIH® no passututo
WHCTpyMeHTanbHon 6a3bl yctaHoBkn WBP-2, B yacTHoCTH,
BBOZ B aKcnnyataumo gugpaktomerpa RTD — HoBoro npu-
6opa, pa3paboTaHHOro Ansi UccrnefoBaHUii HEObPaTUMbIX

The Scientific Council appreciated the successful col-
laboration work of the MPD Detector Advisory Committee
and the MPD team, and the progress in implementing the
MPD project — preparation of the TDR for the main de-
tector subsystems, preparation of the structural elements of
the facility, and development of the technological sites for
detector series manufacturing which should proceed in ac-
cordance with a complete integration plan of the full MPD
detector. The Scientific Council supported the PAC’s rec-
ommendation to assign more manpower into this flagship
project of JINR.

The Scientific Council noted the considerable progress
achieved by the BM@N team, including simulation results
and results of the first technical run. It supported the PAC’s
recommendations on further developments of the project
and cooperation with the FAIR CBM team and negotiations
with other external groups for possible collaborations.

The Scientific Council supported the PAC’s decision
on the approval of ongoing projects and new projects in
particle physics only until the end of the current seven-
year plan, with the exception of large projects where it is
clear that the Institute commitments go beyond that date.
Given the ongoing preparation of the next Seven-Year
Development Plan, this recommendation will allow maxi-

mum flexibility to laboratory and institute management in
determining their priorities.

Nuclear Physics Issues. The Scientific Council
took note of the PAC recommendations concerning the
concluding theme “Physics of Light Mesons” proposed
for extension. The research programme of the theme re-
lated to investigation of production, decay and interaction
of light mesons and muons is aimed at determining the
symmetries and the interaction dynamics. The theme in-
cludes five projects (COMET, GDH&SPASCHARM, MEG-
PEN, SPRING, TRITON) and two experiments (MUON,
PAINUC) performed at various accelerators in the world.
During the reported period of 2013-2015, numerous new
results were obtained, published and reported at interna-
tional conferences.

The Scientific Council appreciated the high quality of
the investigations performed under the theme “Physics of
Light Mesons” and supported its continuation in 2016. The
theme and its projects will be re-examined within the frame-
work of the new seven-year plan.

Condensed Matter Physics Issues. The Scientific
Council highly appreciated the efforts being undertaken by
the FLNP Directorate to develop the IBR-2 instruments. It
noted, in particular, the implementation of the Real Time
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NMpOLIeCCOB B TBEPAbIX TENax in Situ 1 B peanbHOM BPEMEHH,
KOTOPbIN Y€ BKIOYEH B MOMb30BaTENbCKY Mporpammy.
B cBsian ¢ ycnelwHbIM 3aBepLueHMeM paboT No co3gaHuto
YCTaHOBKM Y4eHblIli COBET nopaepxan pekoMmeHaauumto MNMKK
0 3aKpbITUM NpoekTa «udpakToMeTp ANS UCCNEAOoBaHUN
nepexoHbIX MPOLECCOB B pearlbHOM BPEMEHM Ha peaKkTope
NBP-2».

Y4eHbii coBeT ogobpun pekomerngaumm MNKK o npoa-
neHun Tembl «lMpoBedeHne Meguko-OMONOrMyeckux wuc-
cnefoBaHUA Ha afpoHHbIX nydkax OUWAWM» Ha 2016 .,
OTMETUB BbICOKYIO HAYyYHYHO U COLMarnbHYH 3Ha4YMMOCTb
Nnorfy4yeHHbIX 3a MocrneaHWe TpU roga pesynbTaToB Kak B
0bnactn KIMMHUYECKUX WCCRNEeLOoBaHUA MO MNPUMEHEHUIO
NPOTOHHOW Tepanuu Ans NeYeHus pasnuyHblix 3abonesa-
HUIA, Tak U B obnactu paguobuonornn u pagmaLMoOHHON
reHeTUKN.

Y4eHbI COBET MPUBETCTBOBAI MEPBblEe Hay4Hble pe-
3ynetathl JIPB B obnacty actpobuonornm: Ha yckoputensix
OUNAN B coTpyoHM4eCTBe CO crneunannctaMmm us utanbsiH-
CKNX YHUBEPCUTETOB MOMy4YeHbl HOBblE AaHHbIE MO MOAENu-
pOBaHMIO CUHTE3a NPEBNOTUYECKUX COeQUHEHMI B KOCMOCE.
[MpusHaBaga ycnewHoe Hadano paboTt B 3TOM HanpasneHuu,
Y4yeHbi coBeT nogaepxan pekomengaumtio MNKK o npop-
neHumn Tembl «VlccrnegoBaHWe KOCMUYECKOTO BeLLeCTBa Ha
3emMne n B Gnnkarwem KocMoce; uccrnegoeaHve éuonoru-
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YECKUX N reoXMMUYecKkmx ocobeHHOCTelr paHHen 3emnmy
Ha 2016 1.

O6wue eonpochkl. YYeHbli COBET MPUHSN K cBeae-
HUto pekomeHgauumn MNKK o nepBbix npeanoxeHusx, no-
ny4YeHHbIX OT nabopartopwuii, B HOBbIN CeMUNeTHUI nnaH
passutua OUNAN (2017-2023 rr.) B COOTBETCTBYOLLNX 06-
nacTax gestenbHocTU. Ha cnegylowmnx ceccusix Hameuye-
HO obcCyxaeHne MepBOro NpoekTa MnraHa C akUeHTOM Ha
CpOKax BbINOMHEHNS pa3nYHbIX NCCNEeAOoBaTENbCKUX NPOo-
rpamMM. YYeHblh COBET BbICOKO OLeHWUN rotoBHOCTb MKK
y4acTBOBaTb B MOAMOTOBKE 3TOr0 BaXXHOr0 AOKYMEHTA.

Joknadbl MoOI0ObIX y4YeHbIX. Y4YeHblil COBET C Of0-
OpeHneM 3acnylian AoKnagbl MonoAbiX YYeHbIX, BblOpaH-
Hble MPOrpPaMMHO-KOHCYNBTaTUBHBIMU  KOMUTETaMu  Anis
npeacraeneHns Ha ceccumn: «Metoabl yBenuueHus apdek-
TMBHOCTM perncTpaumm pegkoro pacnaga K%—»ﬂ'OUU_ B
akcnepumeHTe E391», «[pousBoacteo cTpoy-Tpybok ans
akcnepumeHta COMET», «WccnepoBaHue kpuctannuye-
CKOW W MarHMTHOW CTPYKTYpbl HaHOCTPYKTYPUPOBaHHbIX
NaHTaH-CTPOHLMEBbLIX MAHIA@HUTOB B LUMPOKOM AManaso-
He [aBneHuin U TemnepaTtyp», U nobnarogapun goknag-
yukos: tO.1O.CrenaHenko (J1AM), H.Lsepasy (JIAM) wu
H.M. BenosepoBy (JIH®). YuyeHbIi coBeT ByaeT NpMBeTCTBO-
BaTb NoAOOHbIe AoKnaabl B byayliem.

Diffractometer, a new instrument designed to study irre-
versible processes in solids in situ and in real time, which
is already operational within the User Programme. Given
the successful completion of the construction of this instru-
ment, the Scientific Council concurred with the PAC rec-
ommendation on the closure of the project “Diffractometer
for studies of transient processes in real time at the IBR-2
reactor”.

The Scientific Council endorsed the PAC recommen-
dations on extension of the theme “Medical and Biological
Research with JINR Hadron Beams” for 2016. It noted the
high scientific and social importance of the results achieved
for the last three years in the field of clinical research on
proton radiotherapy applications in the treatment of different
diseases as well as in the fields of radiobiology and radia-
tion genetics.

The Scientific Council appreciated the first scientific
results achieved at LRB in the field of astrobiology. Using
JINR accelerators and in collaboration with specialists from
Italian universities, new data were obtained on modeling the
synthesis of prebiotic compounds in space. Recognizing the
successful start of this activity, the Scientific Council sup-
ported the PAC recommendation on extension of the theme
“Research on Cosmic Matter on the Earth and in Nearby

Space; Research on the Biological and Geochemical
Specifics of the Early Earth” for 2016.

Common Issues. The Scientific Council took note of
the PAC recommendations on the first proposals from the
Laboratories for the new Seven-Year Development Plan
(2017-2023) in the respective areas of activity. Discussions
of the first draft of this plan are envisaged for the next meet-
ings, with emphasis on the time scales for the various re-
search programmes. The Scientific Council highly appreci-
ated the willingness of the PACs to contribute to the prepa-
ration of this important document.

Reports by Young Scientists. The Scientific Council
appreciated the following reports by young scientists which
were selected by the PACs for presentation at this session:
“Methods of increasing the efficiency of registration of the
rare decay K% — 7005 in the E391 experiment”, “Production
of straw tubes for the COMET experiment”, “Study of crys-
tal and magnetic structures of nanostructured lanthanum-
strontium manganites in a wide pressure and temperature
range”, and thanked the speakers: Yu. Stepanenko (DLNP),
N.Tsverava (DLNP), and N.Belozerova (FLNP). The
Scientific Council welcomed similar reports in the future.




CECCUA YHEHOIO COBETA OUNAN
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O cocTtaBax MKK. Mo npegnoxennto anpekumm OUNAN
Y4yeHbin coBeT HasHauun 3.3.booca (HAMAD MY,
Mocksa, Poccus) u . 3aBagy (U, MNpara, Yexus) B cocTtas
MKK no ¢umsmke YacTuL, CpOKOM Ha Tpu roda. YYeHbl coBeT
Bblpasun bnarogapHocTb B.W.CaBpuHy 3a ycnewHywo pa-
60Ty, NpogenaHHyto B kadecTse yrneHa gaHHoro MKK.

Mo npegnoxexuto ampekummn OUAUM YueHbih coset
HasHauaeT [.Canraa (UPT, Ynan-baTtop, MoHronus) B co-
ctaB KK no dusnke KOHOAEHCUPOBAHHLIX Cpen CPOKOM
Ha Tpu roga. YYeHbll COBET BblpaXkaeT OnarogapHOCTb
J1. ly6poBurHCKOMY 3a ycneluHyr paboTy, NpoAenaHHy B
kadecTBe uneHa gaHHoro [KK.

Hay4Hble goknagbl. YYeHbll COBET BbICOKO OLEHUN
HayyHble goknagpl «lMpoekt SKA» n «Ot4yer o npoBefe-
HUM koHdepeHumn SQM-2015 n kpyrmoro ctona “tOxHas
Adpuka—NICA”» n nobnarogapun npodgeccopos P.Agama
n XK. KnerimaHca 3a cogepxaTerbHble BbICTYNNEHNS.

Harpagbl u npemMun. YyeHblin CoBeT ogo0bpun npeaso-
xeHne gupekummn OUNAN o npucBoeHnn 3saHus «loyeTHbIN
noktop OUAN» npodeccopam H.B.3amdupy (PymbiHus),
lO.l.Oranecany  (Poccusi), W.Turunany  (Monposa),
B.E.®optoBy (Poccus), MN.®pe (Atanua), P.-LO.Xorepy
(Fepmanus), Ox.Xybya (Mpysus), X.LWTékepy (FepmaHus)
3a BblAAOLWNIACS BKNag, B pa3BUTME HAYKM U NMOLATOTOBKY MO-
noabIX YYeHbIX.

Y4yeHbI coBeT nosapasun naypeartos npemuin ONAN
2014 r. — nobeautenemn exeroqHOro KOHKypca Hay4HbIX pa-
60T B obracT TeopeTuyeckon u3uKK, IKCNepuMeHTarb-
HOW (pM3K1KNM, a TaKKe Hay4YHO-METOANYECKNX UCCNEef0OBaHU
N Hay4YHO-TEXHUYECKUX MPUKMaAHbIX NCCNefoBaHUN.

YTBepxaeHue B AOMMKHOCTU 3aMeCTUTENS ANPEKTO-
pa JI®B3. YyeHbit coBeT yTBepaun P.LieHoBa B AOMKHOCTH
3amectuTensa avpekTopa Jlabopatopun U3MKM BbICOKMX
aHeprun M. B. . Bekcnepa n A.M. bBangnHa 0o okoH4YaHUs
nonHomoumn gupektopa JNIPB3I.

Memberships of the PACs. As proposed by the
JINR Directorate, the Scientific Council appointed E.Boos
(SINP, Moscow, Russia) and P.Zavada (IP, Prague, Czech
Republic) as new members of the PAC for Particle Physics
for a term of three years. The Scientific Council thanked
the outgoing member V. Savrin for his successful work as a
member of this PAC.

As proposed by the JINR Directorate, the Scientific
Council appointed D.Sangaa (IPT, Ulaanbaatar, Mongolia)
as a new member of the PAC for Condensed Matter Physics
for a term of three years. The Scientific Council thanked the
outgoing member L. Dubrovinsky for his successful work as
a member of this PAC.

Scientific Reports. The Scientific Council highly ap-
preciated the reports “Project SKA” and “Report on the
SQM 2015 Conference and on the South Africa—NICA
Roundtable Workshop”, and thanked Professors R.Adam
and J.Cleymans for their informative presentations.

Awards and Prizes. The Scientific Council endorsed
the proposal of the JINR Directorate to award the title
“Honorary Doctor of JINR” to Professors V. Fortov (Russia),

P.Fré (ltaly),
R.-D.Heuer  (Germany), J.Khubua (Georgia),
Yu. Oganessian (Russia), H. Stdcker (Germany),

I. Tighineanu (Moldova), and N.V.Zamfir (Romania), in rec-
ognition of their outstanding contributions to the advance-
ment of science and the education of young scientists.

The Scientific Council congratulated the laureates of
the JINR prizes for 2014 — winners of the annual scientific
research competition in the fields of theoretical physics, ex-
perimental physics, physics instruments and methods, and
applied physics.

Appointment of a VBLHEP Deputy Director. The
Scientific Council endorsed the appointment of R.Tsenov
as Deputy Director of the Veksler and Baldin Laboratory of
High Energy Physics (VBLHEP), until the completion of the
term of office of the VBLHEP Director.
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3aMecTUTeJIb IMPEKTOPA
Jladoparopuu GpuU3NKH BHICOKMX JHEeprui
um. B. U. Bekciaepa u A. M. baiauna
P.B.IIEHOB

SHORT BIOGRAPHIES

R.V.TSENOV
Deputy Director
of the Veksler and Baldin Laboratory
of High Energy Physics

Pymen Bacunes LlenoB — nokrop ¢usu-
YECKHUX HayK.

Jama u mecmo pooicoenus:
14 stuBapst 1955 r., Codust, Bonrapus

Obpaszosanue:

1975-1980 Coduiickuii YHHUBEPCH-
ter uM. cB. Kimmenta Oxpuackoro
(bonrapusi),  ¢usuueckuii  (akynpTeT

(crienmanu3anus Mo sIepHoi (u3uKe U
(u3uKe YacTuir)

1986 Kanpmpar  (pu3HMKO-MaTeMaTHYECKUX
Hayk («Co3maHue YEpeHKOBCKOTO CYET-
YHKa TTOJTHOTO TOIVIOIEHHS U U3yYeHHE C
€ro MOMOIIBI0 MHKJIFO3UBHBIX IPOLECCOB
00pa3oBaHUs 1)-ME30HOB Ha HYKJIOHAaX W
sIpax MMOHAMHU U KAOHAMH C UMITYJIbCOM
10,5 I'B/c»), 3ammra B JIAIT OUSIU

2010 JToktop ¢pusnueckux Hayk («I[Touck Heii-
TPUHHBIX OCHMJUIALUH U N3ydeHNE XapakK-
TEPUCTUK HEUTPUHHBIX B3aWMOJIECHCTBHIL
B skcriepumenTe CHORUSY), 3amura B CoduiickoM yHHBEp-
cutere

Ipogheccuonanvras oesmenvHocmn:

1980-1986 Hayunsiii corpynuuk JIAIT OMSAM (u3yuyeHue MSATKux
aJIpOHHBIX IPOLIECCOB MpH 3Heprusix 5—-15 I'3B B pamkax koin-
naboparuu TUTTEPOH)

1987-2015 IlpenonaBaresnb Ha Kadenpe arToMHON Gu3uku pusmue-
ckoro ¢axynsrerta Coduiickoro yuusepcurera: ¢ 1987 r. crap-
Ui acCUCTeHT, ¢ 1990 . mIaBHBINM acCUCTEHT, ¢ 1994 1. TOIEHT,
¢ 2011 r. mpodeccop

1999-2000 Hayunslii corpyanuk B [IEPH

C 2015 3amecrurens aupekropa JIOBD OUSU no HayuHoii paboTe

Tleoacoeuueckas oesmenbHocm.
Jlekuuy 1 ceMHHApPCKUE 3aHATHUS 110 aTOMHOM U siiepHOi pu3uke u
(hu3KKe YacTuIl U CTYACHTOB crapiux KypcoB Cogwuiickoro yHu-
BEPCHUTETA; HAYYHBIH PYKOBOAMUTEIb OaKaJaBPCKUX M MarkCTEPCKUX
JIUIUIOMHBIX Pa0OT, a TAK)KE aCITUPAHTOB

Hayunvle unmepecul u 0essmenbHoCmb:
ITpoekTHpoBaHUE U CTPOUTENLCTBO JETEKTOPOB YACTHUIL: CL[UHTHII-
JAIMOHHBIE M KaTOPUMETPHIECKHEe MPUOOPHI, KOOPIHHATHBIE H3-
MepeHHsI TIPH MOMOIIN TPOTIOPIHOHANBHEIX U ApeiioBEIX Kamep,
HCTIONB30BAHIE BPEMS-TIPOCKIIHOHHBIX KaMep
MozenmupoBaHue U aHAIU3 JaHHBIX, HOIYYCHHBIX C MOMOIIBIO OOIIb-
LIMX AETEKTOPHBIX cucTeM B peskuMe off-line; 06padoTka AaHHBIX U
ux Gpu3nUecKuil ananusz
®dusnKa aJpOH-SIIEPHBIX B3aMMOJCHCTBUI MpH HEOONBINIUX Mepe-
JAHHBIX IMITYJTbCax
CaoifcTBa M OCHMUIANNY HEHTPHHO, HEHTPHHO-HYKIOHHBIE B3aHMO-
JeUCTBUA
1993-2008 Ynen xomtadopauuu GEM/HIRES u1s mpoBeaeHus sKc-
nepuMeHToB Ha cuHxporpore COSY (YOnux, 'epmanus)

Roumen Vassilev Tsenov, Doctor
of Sciences

Date and place of birth:
14 January 1955, Sofia, Bulgaria

Education:

1975-1980 St. KI. Ohridski University
of Sofia (Bulgaria), Faculty of
Physics, specialization in Nuclear
and Particle Physics

1986 Ph.D. in Particle Physics from
JINR (“Design and construction
of multi-channel total absorption
lead glass Cherenkov detector and
investigation of n-mesons inclu-
sive production in interactions of
pions and kaons with hadrons and
nuclei at 10.5 GeV”)

2010 Doctor of Physical Sciences from
the University of Sofia (“A search
for neutrino oscillations and mea-
surements of neutrino interaction properties with
the CHORUS experiment”)

Professional career:

19801986 Researcher, DLNP of JINR: research within
the HYPERON collaboration for experiments at the
Serpukhov accelerator

1987-2015 Lecturer at the Faculty of Physics of the
University of Sofia: Senior Assistant Professor
(1987-90), Head Assistant Professor (1990-95),
Associate Professor (1995-2011), Full Professor
(since 2011)

1999-2000 Scientific Associate at CERN

Since 2015 Deputy Director, VBLHEP, JINR
Teaching:

Lectures and seminars on Particle Physics, Atomic

and Nuclear Physics; supervising Bachelor and Master

degree diploma students and doctoral students

Scientific experience and activities:
Particle detectors: scintillation and calorimetric devices,
coordinate measurements (MWPC, DC, TPC)
Development and maintenance of large program codes in
FORTRAN, C, C++ for simulation and off-line analysis
of data taken by large detector systems
Data processing, calibration and physics analysis of
complex measurements
Soft hadron—nucleus interactions
Neutrino properties and interactions, neutrino oscilla-
tions
1993-2008 Member of the GEM/HIRES collaboration
for experiments at the COSY Synchrotron (Jiilich,
Germany)
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1994-2005 Yuactue B skcnepumente CHORUS mo moucky
ocmIIsAIMiA HelTpuHo Ha yckoputene SPS (IIEPH)
20002010 Yuactue B sxcnepumente HARP (LIEPH), pyko-
BOAMTENb IPOEKTA M0 KaauOpoBKe U 00paboTKe AaHHBIX

¢ RPC

C 2005 PykoBoxmutenb Ipynmbl OONrapckUX YUYEHBIX B DKC-
HNEPUMEHTE 110 HOHU3ALUOHHOMY OXJIAXKACHUIO MIOOHOB
(MICE) na yckopurene ISIS (JIaboparopus Pezepdopra—
Onmnrona, BenukoOpuTtanus)

C 2008 YuacTtue B MEXIYyHApOIHOM IIPOCKTE CO3J[aHUs HEH-
TpuHHO# (adpuku IDS-NF

VYyactauk sxcriepumerToB OPERA, NA-61/SHINE, konna6o-
panmit SHiP, DUNE, JEM-EUSO.

Ipoexmul u epanmo:

2005-2008 CoBMecTHbIE MIBEHIIAPCKO-00JITAPCKUE MPOCKTHI
no He#rpunuoi ¢usuke (BUCHNEU) u monepHusamuu
o0pa3oBaHus B 001acTH sifepHOil Gu3nku U HU3NKHK ya-
crurr (BUCHEDU) nipu nonnepskke LlIBeitapckoro Ha-
LIMOHAJBHOTO Hay4HOTO (hoHIa

2009-2014 Ilpoektsl B pamkax CeapMoil HayqHOH Mporpam-
Mbl EBpomneiickoro coro3za «HeliTpunnas yctaHoBka B
EBporie ¢ BBICOKOMHTEHCHBHBIM IOTOKOM HEUTPHUHO»
(EUROV) u «Co3naHue coBpeMEHHON HHPPACTPyKTYpbl
JUIsL pa3BUTUSL JIETEKTOPOB Ha yckoputesix» (AIDA)

Hayuno-opeanu3ayuonnas 0eamenrbHoCcmy.

2002-2011 Ilpexncenarens OOmero coOpaHusi HU3NYECKOro
¢axynsrera Coduiickoro yHuBepcuTeTa

2003-2007 3aBenyromuil kadenpoil aToMHOH  GU3UKU
Coduiickoro yHuBepcuTera

2003-2015 YneH QakynbTeTcKoro coBeTa (pu3ndeckoro ¢a-
KyJbTeTa

C 2006 YiteHn KOHCYTBTaTUBHOTO KOMUTETA MIPH TTOTHOMOYHOM
npencTaBuTelne npasutenscTBa bonmrapun 8 OUSAU

20072011 Ynen Axanemuueckoro coBera Copuiickoro yHu-
BEpCUTETa

C 2007 HesaBucumsblii skcrept VccnenoBareabCcKoro areHt-
ctBa EBpomneiickoil komuccun

C 2013 Ynen Komuccun npu MunucrepcTse 00pa3oBaHus U
Hayku bonrapun no Bonpocam corpyaauuectsa ¢ [IEPH

Ilybnuxayuu:
ABTOp 1 coaBTop Oosee 220 Hay4HBIX TPYAOB, KOTOPBIEC MPO-
utupoBansl 6onee 3100 pas.

Haepaow:
ITepBas npemus (1987) B exeroqHoM KOHKypce pabOT MOJIO-
nbix yaensix OMSIU; nepsas npemus (1990) B koHKypce Ha-
yuHO-Hccren0BaTenbekux pador OV,

SHORT BIOGRAPHIES

1994-2005 Participation in the CHORUS experiment for neu-
trino oscillation search at CERN SPS

2000—-2010 HARP experiment at CERN PS; project leader of
the resistive plate chambers (RPC) calibration and perfor-
mance evaluation group

Since 2005 Leader of the Bulgarian participation in the Muon
Ionization Cooling Experiment (MICE) at ISIS synchro-
tron of the Rutherford Appleton Laboratory, UK

Since 2008 Participation in the International Design Study for
Neutrino Factory IDS-NF

Member of NA61/SHINE, SHiP, DUNE and of JEM-EUSO
collaborations

Projects and grants:

2005-2008 Joint Swiss—Bulgarian projects in neutrino phys-
ics (BUCHNEU) and in modernization of education in
nuclear and particle physics (BUCHEDU) with the Swiss
National Science Fund

20092014 The projects “High-Intensity Neutrino Oscillation
Facility in Europe (EUROv)” and “Advanced
Infrastructures for Detectors at Accelerators (AIDA)”
within the Seventh Framework Program of the European
Commission
Services for the community and administrative duties:

2002-2011 Chairman of the General Assembly of the Faculty
of Physics of the University of Sofia

2003-2007 Chair of the Department of Atomic Physics of the
University of Sofia

2003-2015 Member of the Faculty Council of the Faculty of
Physics

Since 2006 Member of the Advisory Committee to the
Bulgarian Plenipotentiary for cooperation with JINR

2007-2011 Member of the Academic Council of the University
of Sofia

Since 2007 Independent expert to the Research Executive
Agency of the European Commission

Since 2013 Member of the Advisory Committee to the Deputy
Minister of Education and Science for Bulgarian relations
with CERN
Publications:

More than 220 scientific papers cited more than 3100 times
Awards:

First Prize (1987) in annual JINR competition for young work-

ers’ achievements; First Prize (1990) in main JINR competi-

tion for scientific achievements.




NHOOPMALINA ONPEKLIMN OUNAN

23 wvionsa noj npencefateNbCTBOM BULE-AUPEKTO-
pa Uuctutyta I.B. TpybHMKOBa cocToanocb ouepeaHoe
3acefaHve paboued rpynnbl Mo BbipaboTKe cTpaTeruu
pasBUTUA MH(POPMaLMOHHbIX TexHosmorukn B OUAN.
lpynna cospaHa B ceHtabpe 2014 r., c Tex nop npo-
BefeHo 9 3acefaHwi, NMOArOTOB/IEHbl W BbiMyLEHbl CO-
OTBETCTBYIOWHNE NPUKa3bl U pacnopsa>XeHnda, no MHOrMm
HanpaBaeHUAM PaboTbl JOCTUrHYTbI YCEXH.

O co3paHuu HoBoro WHTepHet-canta OUAWU pono-
YXUN pykoBoguTesb atoro HanpaeneHus K. B.JlykbsHos.
PaspaboTaH AM3aliH BCex CTpaHuL, cailTa, Hadanacb aK-
TUBHas paboTta no paspaboTke yHKLMOHaNa, npUMe-
HeH crieuranbHbli MeXaHW3M MMMopTa MHGOpPMaLMK Co
cTaporo cauTa.

Ha 3acepaHun paccMoTpeHbl BOMPOCHI, CBSA3aHHble
C MHJOopMaLUOHHOM W KubepbesonacHocTbio. C 1 mions
BCe NepcoHasibHble TOUKW BecnpoBofHOro JocTyna ne-
peBefgeHbl B 3aKpbITYlO CUCTeMy aBTopu3auuu. BeeneHa
rocresas asTopu3auus no eduroam (MexkayHapognHas
aKagemuueckasi ceTb C MPO3padyHbiM POYMUHIOM A/s
nosib30BaTtesiel, OTKPbIBalOLWLasA LOCTYN K CETAM, B TOM
uncne 6ecnpoBoAHbIM, MO KOPNOPATUBHOMY JIOTUHY W
naponto). CozgaeTtca efmMHas cucTeMa 3/1eKTPOHHOM pe-
rMCTpaLmu nosb3oBatenen.

Pabouas rpynna obcyamna BONpOChl, CBA3aHHble C
CUCTEMOM 3NIEKTPOHHOro AoKymeHToobopota (C3]), B

JINR DIRECTORATE’S INFORMATION

yacTHocTH ¢ Bbibopom nnatdopmbl ans CIM, otseuaro-
wen 3agayam OUAWN. MpuHaTto pelerne o paspaboTtke
cobcTeeHHoN rnbkor CIJMl ¢ ucnonb3oBaHUeM WMelo-
LMXCSH HapaboTOK M BecnnaTHOW CUMCTEMbI yNpaB/eHHs
6usHec-npoueccamu Activity.

Ha cosewaHnnu cpenaHo coobuieHne o6 opraHusa-
uMu BBOAHOrO MHCTpykTaxka B OUAWN ¢ wmcnonbzoBaHu-
€M CheLuasM3upPOBaHHOTO MPOrPaMMHOIO  KOMIJieKca.
MpegngapuTenbHble BEPCUU MHCTPYKTKEN, NPefoCTaB/IeH-
Hble COOTBETCTBYIOLWMMHU chyxbamu UHCTUTYTa, cdhopmu-
pOBaHbl Ha OTAE/IbHOM CaMTe, rhe MOXHO O3HaKOMMTbCS
C MHCTPYKUMAMM, MPOWTH TECTbI, 3apErMCTPUPOBATHCS.

Mo Bonpocy o nonynapusauuu geatensHoct OUNAN ¢
MOMOLLbIO 3/IEKTPOHHBIX MH(POPMALMOHHBIX MaTepHanoB
0. A.Nanebpatues (YHL, u komnanus «UHTeplpadukas)
npouHdgopmupoBan o coemecTHoM ¢ JIAP cozpaHuu BuUp-
TyasibHOW NabopaTopun S4epHOro AefieHus, a Takxke o
pa3paboTke My/NbTUMEAUMHbIX MPOLYKTOB MO MPOEKTY
NICA v Tpem 6a3oebiM ycTaHoBKam MHctutyTa.

31 uona OUAN noceTmn MUHUCTP-COBETHHUK MO BO-
npocaM TEXHONOrMH, HayKH U obpasoBaHWs NOCOMbCTBA
BonusapuaHckoi Pecnybnuku BeHecyanbi 3. Busac.

Ha Bctpeue c¢ Buue-gupektopom  MHcTtutyTta
M.T.UTKMCOM, HayanbHUKOM OTAEeNa MeXLYHAapPOLHbIX
ceasen [.B.KamaHuHbiM, yueHbiM cekpeTapem JIAP
A.B.Kapnosbim, yueHbim cekpeTtapem JIOB3I [1. B. MNewwe-

On 23 July a regular meeting of the working group
on the work-out of the strategy for development of in-
formation technology at JINR was held under the chair-
manship of JINR Vice-Director G.Trubnikov. Since the
group’s establishment in September 2014, nine meet-
ings have been held, relevant orders and regulations
have been issued, and much success has been achieved
in many aspects of the work.

Leader of activities K. Lukianov reported on the set-
up of a new internet site of JINR. The design of all site
pages has been worked out, active work is conducted
on the functional development, a special mechanism of
information import from the old site has been applied.
The procedure to implement the order “Regulations of
networking” was discussed at the meeting. All personal
wireless access points have been moved into the closed
system of validity check since 1 July. Guest validity
check in eduroam (an international academic network
with transparent roaming for users that allows access
to networks, including wireless, by corporate login and
password) has been introduced. A united system of
electronic registration is under development.

The working group discussed the issues related
to the system of electronic document flow (SEDF), in

particular, the selection of the platform for SEDF that
meets the requirements of JINR. A decision was taken
to work out a specific flexible SEDF with application of
the existing elaborations and the free system of admin-
istration of business processes “Activity”.

It was announced at the meeting about the orga-
nization of an introductory instruction course at JINR
with the use of a specialized program complex. Draft
versions of the course presented by the corresponding
services of the Institute can be found on a separate
site to be acquainted with, take a test and sign in.

Yu.Panebrattsev (UC and “InterGrafika”) informed
the meeting’s participants about popularization of JINR
activities with electronic information materials, indicat-
ing a joint effort (with FLNR) to organize a virtual
laboratory of nuclear fission and development of mul-
timedia products in the NICA project and three basic
JINR facilities.

E.Vivas, Minister-Counselor for technology,
science and education of the Embassy of the Bolivarian
Republic of Venezuela in Moscow, visited JINR
on 31 July.
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XOHOBbIM FOCTSl MO3HAKOMMJ/IW C OCHOBHbIMW Harnpas/ie-
HUSAMWU WCCNeNoBaHUi, NPOBOAUMbIX B nabopaTopusx
OUAN. Coctosnocb obcy>kaeHue psga BONPOCOB pas-
BUTHSI HaydHoro cotpygaHuuectsa mexxkgy OUAU w uc-
CNnefoBaTe/lbCKUMKU OpraHU3aumsaMyi U yHUBEPCUTETAMM
BeHecyanbl, HameueHbl nepBble Lark no PasBUTHIO CO-
TPpyOHWYECTBA NpW MOAJep’KKe MOCO/bCTBa, B YaCTHO-
CTH, pacnpocTpaHeHue HHopMaLuK 06 UCCNefoBaHUAX
OUAN, koHdepeHuMax U obpa3oBaTesibHbIX BO3MOXKHO-
CTSIX B 3aMHTEPECOBaHHbIX opraHusauusx Bewnecyasbl.

7 aBrycta OUAN noceTtun upessblyavHbIA M nos-
HOMOuHbIM nocon Typeukol Pecnybnuku B Poccuu
Y.dpabim ¢ conposoxkaalowmmmu nuuamu. Foctn nobbi-
Ba/IM B nabopaTopusx HEWTPOHHON (PU3MKK U AAePHbIX
peakuun. Coctosinach becepa B AMPEKLMH C yyacTHeM
ovpektopa OUAWN B.A.MatseeBa, BuUe-OMpPEKTOpPA
M.T.WUTkuca, HauanbHWKa OoTAENa MEXAYHAPOLHbIX CBS-
3er [l.B.KamaHMHa O BO3MOKHOCTSIX [BYXCTOPOHHErO
M MeXIYHapOJLHOro Hay4yHOro COTpyhHUYecTBa.

17 aBrycra B [ly6He npowio nepeoe 3acefaH1e aKc-
nepTHOM pabouei rpynmbl Mo Hay4HO-HUCCIEA0BATEIbCKOM
U MHHOBaLMOHHOM paboTe B pamkax BPUKC — opgHoii us
naTM paboumx rpynn, Bxonsawmx B coctas CoseTa no Ha-
YUHO-TEXHOSIOTMYECKOMY WM WHHOBALMOHHOMY COTPYAHM-
YecTBy, NpeacefaTesieM KOTOPOro SIBNSETCS 3aMeCcTUTESb
MHUHWUCTPa obpa3osanus W Hayku P®d J1.M. Oropopoea.

B 3acepaHWu NpuUHANM ydacTuMe HadyalbHUK OThe-
na [enaptameHTa HaykKuM W TexHoMoruit MuHoBpHayKu
P® [O.M.Kopotkos, 3amectutenb paupektopa HUL,

JlaGoparopus sinepubix peakuuii um. I H. ®neposa, 31 uromns.
MUHUCTP-COBETHHUK 1O BONIPOCAM TEXHOJIOTUH, HAyKH

1 oOpa3oBaHus nocoibeTBa bonuBapuanckoit PecyOnmuku
Benecyansl O. BuBac (B IeHTpe) Ha 9KCKYPCUU
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«KypuatoBckui MHCTUTYT» M.B.PblueB, 3amectutenb
HayasibHWKa oThena YnpaBneHus cTpaTerMieckoro pas-
BUTHUS W BHellHWX cBsded (DepepasibHOro areHTCTBa Ha-
yuHbix opraHusauui M. A.3anoposxeu. O6cy>kpanuch
BOMPOCbI (DOPMUPOBAHHS MaKeTa [OKYMEHTOB AJ/1s Nnna-
HUpYeMOW B KOHLUe OKTs0ps BcTpeun B Mockee MWHM-
cTpoB Hayku ctpaH BPUKC no TexHonorusm v vHHOBa-
unam. [lns ydacTHUKOB 3acefaHus Obina opraHM3oBaHa
akckypcus B JIOBI Ha yckoputenbHbi komnnekc NICA
U habpHKy CBEPXNPOBOJALLMX MarHUTOB.

23 aBrycra OUAN noceTnnm MUHUCTP BbicLLero obpa-
3oBaHua Apabckoi Pecnybnuku Erunet A. Abnenbxanexk,
pekTop Erunetcko-poccuiickoro yHuepcuteTta B Kaupe
L. XenomMu M gupektop 610po  KynbTypbl MOCONbCTBA
APE B Mockee A.Moxamen. Ha BcTpeue B Aupek-
umn OUAN c yuactvem B.A.Marteeesa, P.JlegHuukoro,
I'.B.Tpy6Hukosa 1 H.A.Pycakosuda rocten no3Hakomu-
nM ¢ uctopuel obpasosanns OUAWN, ccepoit pestenb-
Hocth WMHcTuTyTa W reorpacmen coTpypHuuecta. [lo
C/I0BaM MUHUCTPA, NPOLOJIKEHUEM U YKPEMNJIEHWEM MJIO-
[OTBOPHOrO HAy4HOrO COTPYAHMUECTBA EruneTCKUX u-
3uKkoB C ydeHbiMM OUAU moxkeT ctatb nepexofn Erunta
M3 acCOLMUPOBAHHbIX YJIEHOB B YMC/IO CTPaH-yYacCTHHL
OUAN, uTo NO3BOMMT paCLLUMPHUTb BO3MOXKHOCTH MOAMO-
TOBKM erunetckux PhD ctypeHtoB Ha 6aze OUAM, a Tak-
e 6yaeT cnocobCTBOBaTb PA3BUTUIO HEMOCPELCTBEHHDIX
koHTakToB APE C KpynHeWLw MK HayuHbIMU YCKOPHTEb-
HbIMKW LeHTpaMK Mupa. Ervnetckas penerauus nocetuna
LUMKAOTPOHHbIM komnnekc JIAP, nocne yero cosepwmna
0630pHYI0 3KcKypcuio no [lybHe.

The Flerov Laboratory of Nuclear Reactions, 31 July. Minister-
Councelor for technology, science and education of the Embassy
of the Bolivarian Republic of Venezuela E. Vivas (centre) on an
excursion
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JlaGoparopus HeliTporHOU Qu3uku uM. 1. M. @panka, 7 aBrycra.
UpesBhIyaifHbIN 1 IOJHOMOYHBIN TTocon Typemnkoid PecryOmiku
B Poccun V. fIpasim (Tpetnii cieBa) ¢ CONPOBOXKIAIOMNMHA
JIUIAMHU Ha 9KCKYyPCHU

The Frank Laboratory of Neutron Physics, 7 August. Ambassador
Extraordinary and Plenipotentiary of the Republic of Turkey in
Moscow U. Yardim (third right) and accompanying persons on an
excursion

Jy6Ha, 23 aprycta. Berpeua nupexmun OUSIU ¢ neneranmeit
Apabcxkoii Pecrryonnku Eruner

E.Vivas met with JINR Vice-Director Professor
M. Itkis and Head of the JINR International Cooperation
Department D.Kamanin, Scientific Secretary of the
Flerov Laboratory of Nuclear Reactions A.Karpov
and Scientific Secretary of the Veksler and Baldin
Laboratory of High Energy Physics D.Peshekhonov
who acquainted E.Vivas with their laboratories and the
main directions of scientific research. During the visit,
several issues aimed at development of scientific co-
operation between JINR and the Venezuelan research

| 31

Dubna, 23 August. Members of the JINR Directorate meet the
delegation of the Arab Republic of Egypt

organizations and universities were discussed, first
steps in development of cooperation with the support
of the Venezuelan Embassy were laid out; in particular,
information about JINR’s research, conferences held by
the Institute and educational opportunities in interest-
ed organizations of Venezuela.

Ambassador Extraordinary and Plenipotentiary
of the Republic of Turkey in Moscow U.Yardim, and
accompanying persons visited the Joint institute for
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Nuclear Research on 7 August. The guests visited the
Frank Laboratory of Neutron Physics and the Flerov
Laboratory of Nuclear Reactions. In the Directorate
they had a meeting with JINR Director V.Matveey,
JINR Vice-Director M.ltkis, and Head of International
Cooperation Department D.Kamanin on prospects for
bilateral and international scientific cooperation.

On August 17, the first meeting of the expert
working group on research and innovations within
BRICS was held in the International Conference Hall in
Dubna. It is one of 5 working groups of the Council for
Science, Technology and Innovations within BRICS the
chairperson of which is the Deputy Minister of Science
and Education of the Russian Federation L. Ogorodova.

The participants of the meeting at Dubna were
the following: Head of the Department of Science and
Technology of the RF Ministry of Science and Education
D.Korotkov, Deputy Director of SRC “Kurchatov
Institute” M.Rychev, Deputy Head of the Department
of the Administration of Strategic Development and
External Relations of the Federal Agency of Scientific
Organizations M. Zaporozhets. The formation of a doc-
ument package for the forthcoming meeting of minis-
ters of science of the countries of BRICS on technolo-
gies and innovations were discussed. That meeting is
planned to be held in late October in Moscow. For
participants of the Dubna meeting an excursion was
organized to the Baldin and Veksler Laboratory of High
Energy Physics to the NICA accelerator complex and
the factory of superconducting magnets.

On August 23, the Minister of Higher Education of
the Arab Republic of Egypt Alsaid Abdelkhalek, Rector
of the Egyptian—Russian University in Cairo Cheriffe
Helmi, Director of the Bureau of Culture of the Egyptian

JINR DIRECTORATE’S INFORMATION

Bnanuoctok, 2—5 ceHTAOpSI.
OjHa U3 CTPATETHYECKUX CeCCHit
BocToyHOro K0HOMHUYECKOro Gopyma

Vladivostok, 2—5 September.
One of the strategic sessions of the Eastern
Economic Forum

Embassy in Moscow Atef Mohamed visited JINR. At
the JINR Directorate they were received by V. Matveev,
R.Lednicky, G.Trubnikov and N.Russakovich. The
Egyptian delegation was introduced to the history of
the foundation of JINR along with the scope of its
activities including its collaboration with the world
scientific centres. The Egyptian minister said that the
change of Egypt’s status from the associated member
of JINR to its member state would promote further de-
velopment of fruitful collaboration with JINR. It would
allow extending the opportunities of training courses
for Egyptian PhD students on the basis of JINR and
promote direct contacts of ARE with largest world
accelerator centres. After the meeting, the Egyptian
delegation visited the cyclotron complex at the Flerov
Laboratory of Nuclear Reactions. At the end of the
visit the members of the Egyptian delegation made a
sightseeing tour about Dubna.

Under a commission of the Governor of the
Moscow region, in the framework of the programme
of providing grants of the government of the Moscow
region in science, technology and innovation, JINR re-
ceived a grant to implement a project of developing
a superheavy elements factory that is under construc-
tion at the Flerov Laboratory of Nuclear Reactions.
The grant of the government of the Moscow region
in the amount of 50 million roubles has been spent to
purchase expensive enriched isotopes of 48Ca, 2'Ne,
86Kr, 132Xe that are used as working agent in FLNR
accelerators and equipment for new physics facilities
and detector modules.

The Eastern Economic Forum was held on 2—5
September on the basis of the ultramodern cam-
pus of the Far Eastern Federal University (FEFU) on
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Mo nopyuenunio rybepHatopa Mockosckoi obnactu
A.10.Bopobbesa B pamMmKax NporpamMMbl NpefoCTaBIeHUs
rpaHToB npasuTenbctBa Mockosckoi obnacti B cde-
pax HayKu, TEXHO/IOTMW, TEXHWKWM W WHHoBauun OUNAU
NOMYYHUN TPAHT Ha peasi3aumio MpoeKTa Mo COo3AaHUo
habpHKK CBEPXTSXKENbIX 3/IEMEHTOB, KOTOPbIM peasu3y-
etcs B JIAP wm. T.H.®neposa. NonyyeHHble cpepctBa
rpaHTa npasuTenbctea Mockoeckol obnactv B pasme-
pe 50 mMnH pybned u3pacxofoBaHbl Ha MOKYMKY A0PO-
roctosmx oborateHHbix nsotonos 48Ca, 21Ne, 80Kr,
132X e, ucnonb3ayiowmxcs B kauecTse paboyero BelLecTsa
B yckoputensx JIAP, a takke obopyanoBaHUa AnS HOBbIX
(pM3UYECKUX YCTAHOBOK U LETEKTOPHbIX MOLY/EN.

2—-5 ceHTabps BO BnaguBoctoke Ha ocTpose
Pycckuit Ha 6ase cynepcospemeHHoro kamnyca AB®Y
npowen BocTouHbIi 3KOHOMMUUYECKWMM opyM, B KOTO-
poM npuHsanu yuyactve 6onee 4000 uvenoeek. B cocras
YUYacTHWUKOB, fAefieraToB W rocterd opyMa BXOLWIIM
pykoBogutenu npasutenbcts Poccuu, Kutas, Anoxuu,
IO>kHoW Kopeu, Bupmbl, a Takyke npe3naeHTbl KpynHen-
LUIMX MUPOBBIX TEXHOJIOTMYECKUX W CbIPbEBbIX KOpnopa-
umi. lNpesnpeHt Poccun B.B.TlytnH BbicTynun nepep
Jeneratamu popyMa C NpOrpamMMHOMN pPeyblo O Nepcrek-
ThBax pa3Butus [lasbHEBOCTOYHOro peroHa Kak ofHOM
U3 KPYMHEHMLIMX WHHOBALMOHHbIX Miowanok Asuarcko-
TuxookeaHckoro pervoHa (ATP).

K yuactuio B pabote chopyma 6Obiiv npurnalleHbi
nestenu Hayku u uckycctea. OUAU Ha dpopyme npeg-
CTaBNAN BULE-OUPEKTOpP uneH-koppecnoHgeHT PAH
I.B.TpybHukoB. OH cTan yyacTHUKOM-CMUKEPOM [OBYX
cTpatermdeckux ceccui. OpgHa M3 HUX — «OT 3koHo-
MUKW 3HaHWM — K OBLLecTBy 3HaHWi» — Oblna noces-
weHa obCy>KAEHHIO BOMPOCOB MPOHWKHOBEHWS HAYKW W
obpasoBaHWs B cdiepbl NMPOW3BOACTBA, NOTpebieHus,
0BLLECTBEHHYIO KW3Hb, HOBbIM MHCTPYMEHTaM Koonepa-
LMK M HOBbIM MOAXOJAM K KOHKYPEHLMH B HayKe U 0b-
pa3oBaHW1, WHHOBALMOHHLIM MPUOPUTETAM U TEXHOJO-
ruyeckor koonepauun. Bropasa ctparternyeckas ceccus
nof npencepnartenbcTBOM nomoliHuka [pesvpgeHta PO
A. A.DypceHko HasbiBanacb «llpoekTbl MeracaveHc —
pPEerMoHasbHbIM acnekT».

I.B.TpyOHWKOB NpeAcTaBui HayuHylo nporpammy
OUAN kak npuMep MeXXAYHAPOLHOTO MEXAUCLMMIU-
HapHOro COTPYAHUYECTBA, C BbICOKUM YPOBHEM Hay4yHOM
3KCMEepPTU3bl NPOEKTOB W CTpAaTerdyeckoro mnjaaHWpoBa-
HUsA. YuacTHWKKM cpopyMa C OrpOMHbIM UHTEPECOM BOC-
MPUHAMK yCrexu obpas3oBaTesibHOM W WHHOBaLMOHHOM
nofMTUKKM MHCTUTYTa; 3TOT onbiT 6bIN1O0 NPennoXKeHo
Ucnonb3osatb MpU pa3paboTke «OOPONKHON KapTbi»
CEeTeBOM HayyHOW HWHPPaCTPYKTypbl LEHTPOB A3uU U
Poccun. Meracaterc-npoekt NICA, peanusyembii B
OUAN ycunuamu cTpaH-ydacTHUL, WM MeXKAYHapOAHbIX

Russky lIsland (Vladivostok); the Forum was attended
by over 4000 people. Heads of the governments of
Russia, China, Japan, South Korea, Burma, as well
as presidents of the largest global technology and
mineral mining corporations, were among the partici-
pants, delegates and guests of the Forum. The Forum
was attended by President of the Russian Federation
V.Putin — he addressed the delegates of the Forum
with a keynote speech on prospects of development of
the Far Eastern region as one of the largest innovation
platforms of the Asia-Pacific region. Representatives
of science and art were also invited to participate in
the Forum. JINR was represented by JINR Vice-Director
RAS Corresponding Member G.Trubnikov. He be-
came Member Speaker of two strategic sessions. One
of them was the key session “From the knowledge
economy to the knowledge society”. It was devoted
to discussion of issues of integration of science and
education with production and consumption, within
the entire context of social life, new tools of coop-
eration and new approaches to competition in science
and education, innovation priorities and technological
collaborations. Another strategic session, chaired by

Assistant to President A.Fursenko was called “Mega
Science Projects — regional aspect”.

G.Trubnikov presented the scientific programme
of JINR as an example of an international interdisci-
plinary centre, with a high level of scientific expertise
of projects, strategic planning of development of its
international scientific programme. With great inter-
est the audience heard about the success of education
and innovation policy of the Institute, and it was sug-
gested to use this experience in development of the
Road Map of the network research infrastructure of
centres in Asia and Russia. The mega science project
NICA, which is being implemented at JINR by efforts
of JINR Member States and international partners from
Germany, China, South Africa, the US and others, was
recognized as a pilot project, which should be included
in the Road Map as an example of successful interna-
tional scientific cooperation of many countries in the
Asia-Pacific region.

On 10—11 September, the Joint Institute for
Nuclear Research welcomed a delegation from the city
of Hefei, China. The delegation included leaders and
representatives of the party and administration bodies,
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naptHepos u3 lepmanuu, Kutas, FOAP, CLUA v gp.,
Obl1 NPU3HAH MWUIOTHBIM MPOEKTOM, KOTOPbIA Heobxo-
OMMO BKJIIOUUTb B «GOPOXKHYIO KapTy» Kak npuMep yKe
COCTOSIBLUENCA MeXAYHapOLHOW HayyHOM Koonepauuu
MHOrux ctpaH ATP.

10—11 ceHTtabpsa 8 OUAN Haxopmnacb kuTawckas
nenerauus U3 r. Xadan, B KOTOPYIO BXOLU/IM PYKOBO-
LOWTENIM U NPeACTaBUTE M NAPTUHHDBIX U aAMUHUCTPATHUB-
HbIX OPraHoB, Hay4YHO-MUCC/IeAOBaTENIbCKUX U MeAWLMH-
CKMX WHCTUTYTOB, a TaKXXe KPYMHEWLIMX MNPOMbILIEH-
HbIX KOMMaHWM.

JINR DIRECTORATE’S INFORMATION

BusuT KkuTalickoM peneraumu Obin CBA3aH C aKTH-
BM3aLuMen B3aMMOBbLIFOAHONO COTPYAHWYECTBA HayyHO-
uccnefoBaTelbCKUX M MELULMHCKUX LeHTpoB Kutas c
OUAN. Ha BcTpeue B OAMPEKLMM TOCTEN MPUHANMU BULE-
avpektopa OMAN P. NlegHuuku v I B. Tpy6HuKOB, rnas-
Hbit uHxxeHep OUAN T.[.LLupkos, aupektop JIOBI
B. [. Kekenupase.

B npesentauum 06 OUAWN T.B. TpybHUKOB paccka-
3an 0 CTpyKType MHCTUTYyTa, OCHOBHbIX HamnpaBieHWUsIX
Hay4HOM AesATesIbHOCTH, Pa3BUTUM IKCMEPUMEHTASIBHOrO
komnnekca B OUAN, B yacTHOCTH, 0B YCKOPHUTEIBHOM
komnnekce «HyknotpoH—NICA», a Takyke npepacraBun

Hy6na, 10-11 cents6ps. Busut 8 OUSIU npencraBuTenbHON KATAWCKOH Aeneranuu u3 T. Xo¢oi

Dubna, 10-11 September. The Chinese delegation from Hefei on a visit to JINR

scientific research and medical institutes, and largest
industrial companies.

The aim of the visit of the Chinese delegation
was strengthening of mutually advantageous coopera-
tion of scientific research and health care centres of
China with JINR. The delegation was welcomed by
JINR Vice-Directors G.Trubnikov and R.Lednicky,
JINR Chief Engineer G. Shirkov, and VBLHEP Director
V. Kekelidze.

JINR Vice-Director G.Trubnikov made a presen-
tation about JINR, describing the structure of the
Institute, major directions of its scientific activity,
development of the JINR experimental complex, in
particular, the Nuclotron/NICA accelerator complex.
G. Trubnikov also spoke about the history of coopera-
tion between JINR and research institutions of China.
G. Shirkov made a report on applied scientific research

that is conducted at accelerator complexes, about pro-
ton therapy at JINR, which aroused great interest of
the guests.

During a conversation the speakers focused on
significance of international scientific cooperation, in
particular, of uniting the efforts in the framework of
the mega science project NICA, both in the fields of
science and innovation. The Chinese guests were taken
on excursions to VBLHEP and FLNR.

On 13 September, reconstructed sports areas
were ceremonially opened at the stadium “Nauka”:
pitches for mini-football with synthetic grass and a re-
furbished rink that will be a universal area for hockey,
volleyball, basketball and tennis. Representatives of
the JINR Directorate, the city administration, deputies,
sports teams and Dubna citizens gathered at the sta-
dium for the occasion.
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uctopuio cotpynHuuectea OUAN c HayuHo-uccnepoBa-
Tenbekumu yupexxaernamn KHP. Ocobbiit uHTepec y ro-
cTei Bbi3Ban poknap . [.LLupkoea o npuknagHbix Ha-
YUHbIX UCCNEfOBAHUAX U NPOTOHHOM Tepanuu B OUAN.

B xome panbHeiwer Oecedbl 6Gbina nogyYepKHY-
Ta aKTya/IbHOCTb MEXAYHapOAHOro Hay4yHOro COTPy.4-
HWUYECTBA, B YaCTHOCTM OObBEAMHEHWS YCWMW B pam-

[y6Ha, 13 cents0ps. TopkecTBEHHOE OTKPBITHE HA CTAJAUOHE
«Hayxa» HOBOTO MoJs [7151 MUHH-(YTOOJIA U XOKKEITHOM
wiomaaku (pomo FO. Tapaxanosa)
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kax pabotbl Hag MeracadeHc-npoektom NICA, kak B
Hay4yHOM, TaK U B MHHOBALMUOHHOM MJj1aHe.
locth nobbisann Ha akckypeuu B JIOBI v NIAP.

13 ceHTabpsa Ha craguoHe «Hayka» coctosinocb
TOP>KECTBEHHOE OTKPbITUE PEKOHCTPYUMPOBAHHbIX CMOp-
TUBHbIX NIOWAAOK: NONSA AN MUHU-pyTOONA C UCKYC-
CTBEHHbIM Fa30HOM M OOHOBJIEHHOW XOKKEWHOM KO-

OV R WA

Dubna, 13 September. The ceremonial opening of a new
mini-football pitch and an ice-hockey rink at the JINR stadium
“Nauka” (Photo by Yu. Tarakanov)
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pobKH, KOTOpas CTaHeT YHWBEpPCa/lbHOM MIOLWAAKOM
0N 3aHATUW XOKKeeM, BoneibosoMm, backetbosom,
TeHHUMCOM. Ha cTaguoHe cobBpanucb npeacraBuTesU
avpekumn OUAWN, agMuHucTpauun ropopa, genyrartbl,
CMOPTHUBHbIE KOMaHApl W >kutesn [ly6Hbl.

Oupektop OUAN B. A.MatBeeB, BbICTYNUBLUMM Ha
LepEMOHUM OTKPbITUA HOBbIX CMOPTN/IOWAAOK, MNOA-
UEPKHYJ, YTO Ha AaHHblW MOMEHT BbINOJSIHEH NEPBbIN
aTan MoaepHu3auuu ctaguoHa «Hayka» v mMonepHusa-
ums Byner npopo/mkeHa. B pamkax TopyKecTBeHHOro
OTKPbITUA HOBOrO (hyTOONBHOIO MO NPOLLEN TOBAPH-
Wweckui Maty no cytbony mexay cbopHoir OUAU w
pyT60bHBIM KNyboM «[lyBHax.

14—18 ceHTabpa B BeHe (AscTpus) npoxo-
ouna  59-a  ceccus [eHepanbHoOW  KOHdpbepeHLUUH
MeyxayHapoAoHOro areHTCcTBa MO aTOMHOM 3HEepruu
(MATAT3), B paboTe KOTOPOH NpUHKUMana ydactue fe-
nerauma MHCTUTyTa B COCTaBe PYKOBOAUTENs oThena
mMexkgyHapoaHbix cesasen [l.B.KamaHuHa, 3amectute-
na pupektopa JIHD O.Kynukos, cotpygHuka oTtgena
MexkayHapofHbix ceasel A.Cyuwesudy. BHumanuio 60-
nee 2000 npepctaBuTener denepasibHbiX W Hay4dHO-
uccnefoBaTeslbCKUX opraHusauui u3 6onee uem 160
CTpaH Mupa ObuT NPeanoXKeH UHPOPMALMOHHDBIM CTEHS,
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o cTpykType Muctutyta, meranpoekte NICA, 6a30Bbix
yCTaHOBKax W npoekTax nabopaTopuit HeHTPOHHOM
(PH3KKKU U AOEPHBIX peakLui.

3a Bpems paboTbl KoHdepeHuun aenerauus OUAN
npoBefia psfg BCTPeY, HaLENeHHbIX Ha pa3BWTHE Co-
TpyaHuuectea OUAN c mMupoBbIMM HayuyHO-WUcCnenO-
BaTe/IbCKUMKU LeHTpamu. CocTosnMcb neperoBopbl C
npe3MaeHToM AreHTCTBa NO aTOMHOM 3Hepruu Typuuu
3.AnbnepoM U OWPEKTOPOM YMNpaBsieHWs 3aKymnoK U
MaTepHasbHbix 3anacoe [lenaptameHTa aTOMHOW 3Hep-
runm Uupmn A. LLlpusactaBoi. BeTpeua c reHepasibHbiM
aupektopom  HOxXHOadpHKaHCKOM  Kopnopauuu no
atomHow 3Heprun @.TwenaHu 6bina nocesuleHa KO-
OopAMHaLMK CoBMeCTHbIX paboT ¢ JIHD B pamkax npo-
rpammbl coTpyaHuuectea tOAP—OUAN. Pacwupenue
reorpadMu CoTpygHuuecTBa obcyxpanocb ¢ npeg-
cepatenem Komuccuu no atomHow 3Hepruu [peumu
X.Xoycvagacom W pgupekTopomM AreHTCTBa aTOMHOM
3Heprun apabckux ctpaH A. Magyoybom, noceTus-
wum [lybHy B Hauane neta. 17 ceHTabps generaumio
OUAN npuHsan 3amecTUTenb reHepasbHOro LUpeKTopa
MATAT3 A.Manasasu. CtopoHbl obcyaunu nepcnek-
TuBbI B3aumogencteua MAIFATI ¢ OUAN.

JINR Director V. Matveev made a speech at the cer-
emony. He said that the refurbishment of the stadium
“Nauka” would be continued. A football match was
held between the team of JINR and the football club
“Dubna” to celebrate the event.

From September 14 to September 18, the 59th
Session of the General Conference of the International
Atomic Energy Agency was held in Vienna (Austria).
The delegation of JINR was represented by Head of the
JINR International Cooperation Department D. Kamanin,
Deputy Director of the Frank Laboratory of Neutron
Physics O.Culicov, and Protocol Group specialist
of the JINR International Cooperation Department
A. Sushchevich.

The JINR delegation presented an informational
stand containing information about the JINR struc-
ture, the NICA megaproject and basic facilities of the
Frank Laboratory of Neutron Physics and the Flerov
Laboratory of Nuclear Reactions to the conference
audience, which outreached more than 2000 represen-

tatives of federal, governmental and scientific orga-
nizations from more than 160 countries of the world.

During the conference the JINR delegation had a num-
ber of meetings aimed at development of JINR’s coopera-
tion with world scientific research centres. Negotiations
were held with President of the Atomic Energy Agency
of Turkey Z.Alper and Director of Administration of
Purchases and Material Stocks of the Atomic Energy
Department of India A.Shrivastava. The meeting with
General Director of the South African Corporation on
Atomic Energy F.Tshelani was devoted to coordination
of joint work with FLNP in the framework of RSA—JINR
cooperation. Issues of extending cooperation were dis-
cussed with Chairman of the Atomic Energy Board of
Greece H.Housiadas and Director of the Atomic Energy
Agency of the Arab countries A.Madjoub, who visited
Dubna in early summer 2015.

On 17 September, IAEA Deputy Director General
A.Malavasi received the delegation from JINR. The sides
discussed prospects for cooperation of IAEA with JINR.




HAYYHOE COTPYOHNYECTBO

5 uroan B Aome MeKAYHApOAHBIX COBELIAHNI
B paMkax passutus corpypaumdectsa OMSAM-IOAP
npoxoaua Kpyrabit cron «®usmka ma NICA», xo-
TOPBIN HPOAOASKMA CEPMIO 3aCEAAHNH, MOCBAIIEHHBIX
passutuio u peainsanuu npoekrta NICA. Vuactauru
BCTpEYM, B TOM YMCAE NPEACTaBUTEAM KPYIHENIINX Ha-
yuubix 1eHTpoB IOAP, o3HakoMmanch ¢ XOAOM MOA-
TOTOBKM K IKCIEPUMEHTAM Ha YCKOPUTEABHOM KOM-
narexkce NICA u mx TeopeTnyeckuMM OGOCHOBAHMEM.
CocToANMCh IKCKYPCUM HA CO3AABAEMBIN YCKOPUTEAD-
ubii komnaeke NICA, B oraen mO HpPOM3BOACTBY Ae-
TEKTOPOB, Ha (PaOpPUKY CBEPXIPOBOAALIMX MAaTHUTOB.
Kpyrabni cToA 3aBepIMACA NOANMCAHMEM MEMOPAaHAY-
Ma O COTpyAHMYeCTBe 1 obpamennem Kk MunncrepcTBy
o6paszosanns u Hayku PO n Aenapramenty Haykm n
rexuorornit JOAP o cozpanum napraepckoit nporpam-
mbl o yaactuio IOAP B npoexkre NICA.

14-18 cenra6ps B8 Ay6ue pa6orar popym mo pas-
BUTHIO cOTpyaHmdecTBa mesrpay OVIANM n akapemmnde-

y6Ha, 5 uross.

Kpyrmsiii cron «®uznka Ha NICA».
Ilonnucanune Mmemopanayma

o corpynnuuectse OUSAN-TOAP

Dubna, 5 July.

Round-table discussion “Physics at NICA”.
Signing of a memorandum

on JINR-RSA cooperation

On 5 July, in the International Conference Hall
the round-table meeting “Physics at NICA” was held
in the framework of the JINR-RSA cooperation. This
event continued the series of meetings devoted to de-
velopment and implementation of the NICA project.
The participants, including representatives of the larg-
est research centres of the Republic of South Africa,
were informed about the preparation for experiments
at the NICA accelerator complex and their theoretical
justification. Excursions were organized to the NICA
accelerator complex, the Department of Detector
Manufacturing and the Superconducting Magnets
Factory. The meeting finished with the signing of a
memorandum of cooperation and an appeal to the
Ministry of Education and Science and the Department
of Science and Technology of South Africa on the es-
tablishment of an affiliate programme for the partici-
pation of South Africa in the NICA project.

SCIENTIFIC COOPERATION

CKMMM M HayYHO-UCCAEAOBATEABCKMMM MHCTUTYTaMMU
Yexnun. Qopym HanereH Ha TPUBAEYEHME GOABIIETO
YyCAa YELICKMX HAYYHBIX ¥ O6Pa30BATEABHBIX IjeH-
TpoB, corpyaunyaromux ¢ OVAN, x ygactuio B Texy-
IMX ¥ HOBBIX COBMECTHBIX IPOEKTaX.

Ha orkpeituy ¢popyma raaBHbIN yYeHbI CeKpeTapb
OMM H. A.Pycakosud npouHpOpMMUPOBAaA YYacCT-
HMKOB 00 OCHOBHBIX HAIPaBAEHUSX MCCAEAOBAHMIL
Uucruryra. Vdensii cekperapp ¢opyma A.3aBopka
(ASIII) oxaparrepusoBar Bkaap cmermainctos YCCP
n Yexun B aeareapnocts OVIIV u coBpemenHoe co-
CTOSIHME COTPYAHMYECTBA. 3aMECTHUTEAb AMPEKTOpa
MHcTuTyTa NPUKAAAHON M 3KCIEPUMEHTAABHON (pu3n-
k1 YeucKoro moAMTEXHNIECKOTO YHUBEPCUTETA, 3aMe-

CTUTEAD TOAHOMOYHOTO MPEACTABUTEAS IPABUTEABCTBA
Yexun 8 OVISIU . Iltera pacckasan, B 4aCTHOCTH, 00
ycAOBUsAX paboThl U sku3uu B Ay6He. Aasi yYaCTHUKOB
dopyma 6bIAM OPraHM30BaHbI IKCKYPCUM BO BCe Aabo-
patopun Mucturyra u B 093 «AyGHa».

From 14 to 18 September, Dubna hosted the
Forum on Development of Cooperation between JINR
and Czech Academic and Research Institutions.

The goal of the forum was to engage more aca-
demic and scientific institutions of the Czech Republic
in the joint current and new research projects.

At the opening of the forum, JINR Chief
Scientific Secretary N.Russakovich informed the par-
ticipants about the main trends of research at JINR.
The scientific secretary of the forum L.Zavorka
(DLNP) made a report on the contribution of special-
ists from Czechoslovakia and the Czech Republic to
the activities of JINR and modern situation in coop-
eration. Deputy Director of the Institute of Applied
and Experimental Physics of the Czech Polytechnic
University, Deputy Plenipotentiary of the Government
of the Czech Republic to JINR I Stekl spoke about
conditions of work and life in Dubna. Excursions to all




HAYYHOE COTPYOHWNYECTBO

21-25 cenrsn6ps B Ay6ue npoxoaua IV Cumnoszuym
IOAP-OMIM  «Mopeau, METOABI M HPUAOSKEHUS
B MHOTO- M MAaAOYaCTUYHBIX CHUCTeEMax», HpMypo‘{eH—
HBIIl K ABYM NpuOAVMIKAIOWUMCS o6uaeam: 60-areTuio
OUAN n 10-retmio moanucanug Coraamenns o6 ac-
coguuposanuom dnrenctse JOAP 8 OVISIN.

OtkpeiBasg cummosuyM, Aupertop JHcTuryra axa-
aAeMmuk B. A. MaTseeB B cBoeM pAokAapre « OV BaskHbIe
COOBITMSI B MEKAYHAPOAHON AEATEABHOCTM» OTPA3UA
ucropnio corpyarndectsa ¢ JOAP u HoBbIe TOPN30HTHI
MESKAYHAPOAHOI HaydHOM Koomepauuyu. Co6paBumxcs
[PMBETCTBOBAA HayaAbHMK OTAeAa AemaprameHnra Ha-
yku u texuorormit Muuo6puaykn PO A II. Koporkos.
3amecTureAb TeHEPaABHOTO AMpekTOpa AemaprameHrta
Hayku u texuHorormit JOAP T.Ayd aep Xoiiae paccka-

Cratlengy, |
p 2 I

JINR laboratories and SEZ “Dubna” were organized
for the participants of the forum.

On 21-25 September, IV RSA-JINR symposium
“Few- to Many-Body Systems: Models, Methods and
Applications” was held in Dubna. It was dedicated to
two coming dates: the 60th anniversary of JINR and
a decade since signing the agreement on Associate
Membership of RSA to JINR.

Speaking at the opening of the symposium, JINR
Director Academician V. Matveev made a report “JINR:
Important events in international activities”, where he
discussed not only the history of JINR cooperation
with the Republic of South Africa but also new ho-
rizons of international scientific cooperation. Head of
the Department of Science and Technology of the RF
Ministry of Education and Science D. Korotkov greeted

SCIENTIFIC COOPERATION

3aA 06 M3MEHEHUSIX B HAYYIHON U 00Pa30BATEABHON TIO-
antuke FOAP 3a nocaepnne 20 rer. MuHMCTpP-COBETHMK
nocoabctBa FOAP B Mockse P. Aaam coo6uma o HOBOM
MEKAYHAPOAHOM HPOeKTe B 06AaCTH acTpodu3nKy, pe-
aansyromemcsi #Ha teppuropun KOAP. Buue-anpexrop
OVSIN  T.B. TpyOGHMKOB THOCBATMA CBOE BBICTYIIAE-
HME Pa3BUTUIO MCCAEAOBATEABCKOM MHPPACTPYKTYPHI
Uucturyra n nepcnekrusam meranpoekta NICA. Aas
YYIACTHUKOB CUMIO3MYMa OblAd OPraHM30BaHA IKCKYp-
cust Ha yeraHoBky NICA. 3acepanust cekumii cumnoany-
Ma [0 HAIPABAEHMSIM MCCAEAOBAHMI IIPOIIAY HEOCPEA-
CTBEHHO B AaGoparopusix VHcTuTyTA.

B nocaepHuMi AeHb pa6OTHI CUMIIO3MYMA COCTOSIA-
CSl KPYTABI CTOA, HA KOTOPOM OOCYKAAAUCH OOume
UTOTM M PE3yAbTAThl NPOUIEALIETO MEPOIPUATHS, a
TAK3Ke MAAHUPOBAANUCH CAEAYIOIU[UE BCTPEUM.

JlaGoparopust pu3HKH
BBICOKHX dHEPruil
uMm. B. 1. Bekcnepa

u A.M. Banauna,
14-18 ceHTs0ps.
VYyactaHuku Gopyma
0 Pa3BUTHIO
COTPYAHUYECTBA
OUSAN-Yexus

Ha SKCKYPCHH

The Veksler and

Baldin Laboratory of
High Energy Physics,
14-18 September.
Participants of the
Forum on Development
of JINR-Czech
Republic Cooperation
on an excursion

the participants of the Symposium. Deputy Director-
General of the Department of Science and Technology
of RSA T. Auf der Heyde spoke about changes in scien-
tific and educational policy of RSA in the last 20 years.
Minister-Counselor of the RSA Embassy in Moscow
R. Adam informed the audience about a new interna-
tional project in astrophysics that is implemented in the
territory of the Republic of South Africa. JINR Vice-
Director G. Trubnikov spoke about the development of
the research infrastructure of JINR and prospects for
the NICA project. An excursion to the NICA facility
was organized for the participants of the symposium.
Meetings of the symposium sections on scientific trends
of research were held in laboratories of the Institute.
The symposium concluded its work with a round-table
discussion on the final day where results of the event
were discussed and new meetings were planned.




HAYYHOE COTPYOHNYECTBO

SCIENTIFIC COOPERATION

y6Ha, 21-25 centadps. IV Cumnozuym FOAP-OUAN
«Moyenu, MeToIbI M IPHIIOKEHHUSI B MHOTO- U MaJIOYaCTHYHBIX
CHCTEMax»

39

Dubna, 21-25 September. IV RSA-JINR symposium “Few- to
Many-Body Systems: Models, Methods and Applications”
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6—11 ntons B Jlaboparopun (HU3MKH BHICOKUX SHEPTHN
M. B. 1. Bekcnepa u A. M. bannuna paboTana TpaIuroH-
Has MeXyHaponHas KoHpepenuus « Cmpannocms é Keap-
koeoit mamepuuy (SQM-2015). IlepBas xoudepeHums 13
9TO# cepum coctostmack B 1991 1. B Jlanuu, 3areM mpoxo-
muna B Kurae, bpasumuu, [lonsme, BenukoOputanuu u
apyrux crpanax. Ceiyac 3T0 OIMH U3 CAMBIX MPECTHKHBIX
Hay4JHBIX (OpYMOB 110 (pr3MKe SAEpHON MaTepHH B HKCTpe-
MaJIBHBIX YCJIOBHSIX BBICOKMX TEMIIEpAaTyp W IUIOTHOCTEH.
Jnst yuactust B koH(epeHunu B J[yOHY npuexaiu OKOJIO
250 y4ensix u3 6onee uem 30 cTpaH Mupa.

Ha TOp»XeCTBEHHOM OTKPBITUH BBICTYIHI AUPEKTOP
OUSIU akamemuk B.A.MarseeB. OH pacckasan 00 HCTO-

pun, crpykrype O, HayuHO# 11 00pa3oBaTeiIbHOI Mpo-
rpaMMax, COTPYJHHYECTBE C HAYYHBIMU IIEHTPAMHU U YHU-
BepcuteramMu mupa. O coctostHuu Aen no mpoekty NICA
nonoxun aupekrop JIOBD mpodeccop B. 1. Kekenmumse.
Taxoke mepen ydacTHUKaMU KOH()EPEHIIUH BBICTYIMI CO-
BeTHHK TiaBbl ropoma H.A.CmupHOB ¢ mpe3eHTaruen
o JlyGHe.

Ha mpotsbxennn nstu qHEi ObIIIO TpencTaBieHo 6o-
nee 80 MJICHApPHBIX JOKIAIOB M MOCTEPHBIX COOOIICHHH,
B paMKax paOoTHI ISITU CEKIUI cocTosutoch 6osee 100 BbI-
CTYIJICHUH, B TOM 4YHCIIE JOKJIQJIOB O HOBEHIIMX pPe3yIlb-
TaTax dKCIepUMeHToB, npoBeaeHHbX B [IEPH n na RHIC
(BNL, CILIA).

JlaGoparopus ¢pusmku Beicokux dHepruit um. B. . Bekciepa u A. M. banauna, 6—11 urons.
YdacTHUKN MEXTyHapoaHOH koH(pepeHnnH «CTpaHHOCTH B KBapKOBOi Marepum» (SQM-2015)

The Veksler and Baldin Laboratory of High Energy Physics, 611 July. Participants of the international conference “Strangeness in
Quark Matter” (SQM-2015)

On 611 July the international conference “Strangeness
in Quark Matter”, SQM-2015, was held at the Veksler and
Baldin Laboratory of High Energy Physics of the Joint
Institute for Nuclear Research. The first meeting of this
series took place in 1991 in Denmark; later it was held in
China, Brazil, Poland, Great Britain, and other countries. It
has become now one of the most prestigious scientific fo-
rums on physics of nuclear matter under extreme conditions
of high temperatures and densities. About 250 scientists
from more than 30 countries came to Dubna to participate
in the conference “Strangeness in Quark Matter”.

At the ceremonial opening, JINR Director
Academician V.Matveev spoke about the history and
structure of JINR, scientific and educational programmes,
cooperation with research centres and universities around
the world. VBLHEP Director Professor V. Kekelidze spoke
about implementation of the NICA project. Deputy Head
of the city administration N. Smirnov made a presentation
about Dubna.

More than 80 plenary and poster reports were present-
ed during five days, more than a hundred presentations in
five sections were delivered. Among them were reports on




KOHPEPEHLINN. COBELWAHWA

C 13 no 18 urons B EpeBane npomen 9-it Mexny-
HaponHblll cumnosuyM «Keanmoeasa meopusa u cumme-
mpuuy (QTS), opranu3zoBanHbIi [[eHTPOM ITEPCIICKTHBHBIX
uccienoBaHui npu EpeBaHCKOM rocynapCTBEHHOM YHH-
BepcuteTe (ApMeHus) coBMecTHO ¢ Jlaboparopueii Teope-
tuaeckoit ¢pusuku uM. H. H. Boromo6oBa npu puHaHCOBOM
nogaepxkke OUMAN u Komurera nmo Hayke Munucrepcraa
HaykH U oOpaszoBanust PecryOnmiku ApMeHUH.

Cunmniosuym QTS mpezncrasisier co0oi cepuio Mexy-
HapOAHBIX KOH(EPEHINH, OpraHu3yeMbIX KaXK/Iblli HevyeT-
He1id To. OH 00benHACT (PU3UKOB M MAaTEMAaTHUKOB, pado-
TAIOIIUX B 00JIACTH TEOPETHUECKOM M MaTeMaTHieckoi Qu-
3MKH, BOKPYT HanOoJiee MHTEPECHBIX IPUMEHEHUH TEOpUHU
CHMMETpH B KBAaHTOBOH HAayKe M OXBATHIBACT PA3JIMYHbIC
HarpaBsJIeHUs] COBPEMEHHON (PU3UKN — OT KBAHTOBOI1 OI1-
THKH JI0 KBAHTOBOW IpaBHTAllMU. B cTpaHax-y4acTHHIAX
Wucturyra cumnosuym QTS npoxoaun B 2001 r. B Kpaxose
u B 2013 . B [1pare.

Hayunas nporpamma cumnosuyma B EpeBane 3atparu-
BaJla Takhe TPaJUIMOHHBIC TEMbI, KAK HEKOMMYTAaTHBHAs
reoMeTpusi, Teopus rpynn Jlu n ux pasnuunsle aedopma-
LIUU, UHTETPUPYEMBIE U CYNEpUHTErPUPYEMBIE CUCTEMBI
cynepanreOpbl, CyrepCUMMMETPHsL, CYyNepCTPYHBI, KOCMOJIO-
T'Hs, KBAaHTOBAs IPAaBUTALMS, TPUIIOKEHHE TEOPUH TPy B
SIIEPHOM, MOJICKYJISIPHOM 1 aTOMHOHW (pu3mke, a Takke He-

CONFERENCES. MEETINGS

KOTOpbIE HOBEHIIINE TEMBI, TAKHE KaK KBaHTOBast HH(opma-
Ust ¥ Ip.

B pabote cummosmyma mpuHsTH ydactue Ooiee 90
YUCHBIX M3 Pa3HBIX HAyYHBIX IIEHTPOB M YHHBEPCHTETOB
20 3apyOexHBIX CTpaH, BKJIIOYAs MOJIOABIX YYEHBIX, KO-
TOpBIE HAaKaHyHE YYacTBOBaNM B 4-i MexXIyHapOmHOU
IIKOJIE TI0 CHMMETPHSM B HHTETPUPYEMBIX CHCTEMax M
sinepHOit pusnke n CeMHHApe 10 KBAHTOBOW TEOPHHU TIOJ
arunoit @ouga um. A. Gon ['ymOonbaTa, TPOXOAUBIINX B
Haxxamzope (ApMeHUs).

C mnieHapHBIMH JOKJIAJAaMH  BBICTYHHIH Tpogec-
copa A.bemaBun (Poccusi), B.Cnupunonos (/lyOHa),
III. Ieitx-/Txabapu (Upan), k. Crokman (Hunepnaupr),
A.KmumoB (Mekcuka), I1. @. JledanT (BenukoOpuranus),
E.UBanos (/ly6na), x. Jlykepcku (ITonbiua), P. Mkprusia
u P.ManBemssH (Apmenust) u np. Ha mapamiensHbIX
CeKIMAX MOKHO BBIICIUTH MPEKPACHBIE BBICTYIUICHHS
A.Bypnaca (Benuxoopuranust), B.Jloopesa (bonrapus),
JI.Bune (Kanama), A.WcaeBa u C.Kpuonoca (/lyona),
k. Pactemm (Mranmst), A. Hepcecsina (Apmenus) u ip.

VY4YacTHUKHM CHMIIO3MyMa HMEIH BO3MOXHOCTB II0-
3HAaKOMUTBCS CO MHOTMMH UCTOPHYECKHMH TTaMSITHUKAMHU,
pacnonoxeHHbIMU Hefaneko oT EpeBaHa, B 4acTHOCTH, HO-
CEeTHIIN MOHACTHIpCKUe KoMIutekchl ArapimH (X—XIII BB.),
Cesanasank (VIII B.) u ap.

the latest results of experiments carried out at CERN and
RHIC (BNL, USA).

The 9th international symposium “Quantum Theory
and Symmetries” was held on 13—18 July in Yerevan. It was
organized by the Centre of Advanced Research at Yerevan
University (Armenia), together with the Bogoliubov
Laboratory of Theoretical Physics (JINR) and financed by
JINR and the Committee on Science and Education of the
Republic of Armenia.

The symposium QTS consists of a series of interna-
tional conferences organized every odd year. It unites
physicists and mathematicians who work in theoretical and
mathematical physics in most interesting issues of applica-
tion of the symmetries theory in quantum science and over-
laps different trends of modern physics — from quantum
optics to quantum gravitation. In JINR Member States the
QTS symposium was held in 2001 in Cracow and in 2013
in Prague.

The scientific programme of the symposium in Yerevan
included such traditional topics as non-commutative geom-
etry, the Lie groups theory and their deformations, inte-
grable and superintegrable systems of superalgebra, super-

symmetry, superstrings, cosmology, quantum gravitation,
application of the groups theory in nuclear, molecular and
atomic physics and some newest fields, such as quantum
information, etc.

More than 90 scientists from various scientific centres
and universities of 20 foreign countries took part in the
event, including young scientists who had attended the 4th
international school on symmetries in integrable systems
and nuclear physics (IV International School on Symmetry
in Integrable Systems and Nuclear Physics (SISNP-IV))
and the symposium Humboldt Kolleg on Quantum Theory
the day before in Tsakhkadzor.

The plenary reports were made by Professors A. Belavin
(Russia), V.Spiridonov (Dubna), Sh.Sheih-Jabari (Iran),
J.Stockman (the Netherlands), A.Klimov (Mexico),
P.Dechant (England), E.Ivanov (Dubna), J.Lukerski
(Poland), R. Mkrtchyan and R. Manvelyan (Armenia), and
others. At parallel sections bright presentations were made
by A.Woordace (England), V.Dobrev (Bulgaria), L. Vine
(Canada), A.Isaev and S.Krivonos (Dubna), J.Rastelli
(Italy), A. Nersesyan (Armenia), and others.

The participants of the conference had an opportunity
to become acquainted with many historic places not far




KOH®EPEHLINW. COBELLAHWA

C 14 o 18 nrons B Jlaboparopuu teopernueckoit $hu-
suku uM. H.H.Boromro6oBa mpoxommia MeXIyHapoIHAS
koH(pepeHiust «Cmpykmypa s0pa u cmedxcHvle npooine-
mor» (NSRT-15), koropast codupaercss B JlyOHe Kaxkiabie
Tpu romga. Compencenareny OprkoMuTeTa — mpogeccopa
B.B.Boposos u P.B. [Ixoinoc.

B stom romy xondepenus Obuta nmocssimena 90-ie-
THIO KPYITHOTO COBETCKOTO M POCCHIICKOTO Yy4eHOTro, Oc-
HoBarens JAyOHEHCKOW IIKOJIBI B TEOPHM aTOMHOTO sIIpa,
3aciyKeHHOro aesitenst Hayku P® mpodeccopa Baguma
I'eopruesnua Conossea (1925-1998).

B nporpamme xoH(epeHIH, TECHO CBS3aHHOHN C WC-
CJICIOBAaHUSMU 110 SIIEPHON (pM3MKE HU3KHX SHEprui, Be-
aymmmucs B OSSN, B paBHON Mepe MpeCcTaBIeHbl Teo-

CONFERENCES. MEETINGS

peTnYecKre ¥ SKCIepUMEHTaIbHbIE paOdoThl. BombIIMHCTBO
JIOKJIaJI0B OBUTH TIOCBSIIIICHBI CBOWCTBAM HECTAOMIIBHBIX JK-
30THYECKUX sIJIEP, UTPAIOIINX BAXKHYIO POJIb B PA3IMIHBIX
acTpoU3NIECKHX MPOLIECCax.

C 26 mo 31 wrons B [Ipare mpoxommma KoH(pepeH-
uust «Cummempuu u cnuny. 3710 yxke 31-1 KoHpepeH-
1usi, opranusoBanHas coBMmectHo OUSAUN u Kapnosim
yHuBepcureroM B IIpare. B aToM rogy oHa mocssiueHa
60-neruro: OMSIU, daxynbrera siiepHOi GU3MKH U HHXKe-
Hepun Yelckoro TeXHU4ecKkoro yHusepcurera B IIpare u
WucTtuTyTa simepHoil (msmkn Axamemun Hayk Yerickoid
Pecrry6nmuku B Pkesxe.

Jlaboparopus teopernueckoit pusuku um. H. H. boromo6osa, 14—18 uross.
Mexaynapoanas kondepenuns «Ctpykrypa sapa u cmexusie npobnemsny (NSRT-15)

The Bogoliubov Laboratory of Theoretical Physics, 14—18 July. The international conference “Nuclear Structure and Related Topics”
(NSRT-15)

from Yerevan, in particular, the monastery complex of X—
XIII centuries Agartsin, the monastery on the peninsula of
Lake Sevan, and other places.

From 14 to 18 July an international conference
“Nuclear Structure and Related Topics” (NSRT-15) was
held at the Bogoliubov Laboratory of Theoretical Physics.
Co-Chairmen of the Organizing Committee of the confer-
ence were V. Voronov and R. Jolos.

The conference is held in Dubna every three years. In
2015 it was dedicated to the 90th anniversary of a promi-
nent Soviet and Russian scientist, the founder of the Dubna

school of atomic nucleus theory, Honoured Scientist of RF
Professor V. G. Soloviev (1925-1998).

The conference programme is closely connected with
studies in nuclear physics of low energy held at JINR. Both
experimental and theoretical studies were reported there.
The majority of the presentations were devoted to the prop-
erties of non-stable exotic nuclei that play an important role
in various astrophysical processes.

On 26-31 July a conference “Symmetries and Spin”

(SPIN-Praha-2015) was held in Prague. It was the 31st con-
ference organized jointly by JINR and Charles University
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VYyactHukoB — mpuBeTcTBOBan  aupekrop  OUSN
B.A.MarseeB, 3aMecTUTEIb JEKaHA MaTeMaTHKO-(hH-
3udeckoro (axynsrera Kapnosa ynusepcutera B Ilpare
JI. CkpOek, MOIHOMOYHBIA PENCTAaBUTENb MPABUTEILCTBA
Uexnn B OMSIN 4. [loGer, oT paxymsreTa SAepHON PU3UKH
U UHXeHepuHn YelcKoro TeXHU4YeCKOro yHHUBEpCUTETa —
B.Bpb6a, or Unctutyra snepuoit ¢pmsuku AH Yexmn —
B.Barnep.

B koHdepeHnimu npunsim yaacrue 6onee 80 crienmau-
CTOB U cTyaeHTOB u3 1sTh ctpad, OV u IIEPH. O6 opra-
HU3aIMY Hay4HBIX Iporpamm B Uexuu Ha nepuon 10 2022 1.
pacckaszan IpeacTaBuTens MuHHCTEpcTBa 00pa3oBaHM,
Monofexu n criopra Yenickoit PecryOnuku. MHTEpecHbIit
noknan npencrasui 89-nernuii b. JI. Modde — Bocromuna-
Hust 00 AromHOM TIpoekte CCCP u corpynamdaectse CCCP
u UCCP B obnactu pa3BuUTHs sAEPHON (DU3MKH U SAEPHBIX
TexHoornil. Takke ObIIH MpeICTaBICHbI JOKIAbl 00 HCTO-
pun dakyipTeTa ssAepHON GHU3NKU 1 MHXKeHepuu Yerickoro
TEXHUYECKOTO yHUBepcuTeTa, ucropuu MHctutyTta simep-
Hoii ¢u3uku AH Yexwn u 6onee 20 HaydHBIX JOKIAIOB O
npoexre NICA B OUAU, nporpammax GSI-FAIR u I[IEPH,
B KOTOPBIX YYaCTBYIOT Yemickue HHCTUTYTH 1 OVSIN.

C 13 mo 17 utons B Beicokux Tarpax (CroBakwus)
nponura 8- MexnayHaponHas koHpepeHuus «Mamema-
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muueckoe Mo0enuposeanue u GblYUCIUMENbHAA Pu3u-
ka» (MMCP’2015), xotopast Opura mocsimeHa 60-ie-
THIO 00pa3oBaHust OOBEIUHEHHOTO MHCTHTYTa SICPHBIX
uccnenosanuit. Coopranuzaropamu BeicTynuian JIUT
OMsN, IFIN-HH (Byxapect, Pympiansa), Texaundeckuit
yausepcurer (Kommme, Cnosakus), WHCTHTYT 9KC-
nepuMeHTanbHOW (u3uku CroBalKOM akaJeMuu HayK
(Kommue, Crnopakwust), Yausepcuter um. I1. . Iladapuka
(Komnme, CitoBakwust).

Comnpencenarensimu - koH(pepenunun O6sumn B. B. Ko-
peaskoB (JIUT OUSAN) u I.Cemanummu (YHUBEPCUTET
um. I1. 1. Iladapuka). Compencenarenu oprkoMuTeTa —
I"Agam (JIAT OUAU, IFIN-HH) m M.Tmarma (JITD
OUsIN, Uucturyt skcnepuMeHTanibHoi ¢usukun CAH wu
Vuusepenrer uwm. I1. 1. [lladapuxa).

Haydanas temarika MMCP’2015 BkiTrodana ompoKwid
KpYT BOIIPOCOB:

— MareMaTH4YecKHe METO[bl W IPOrpaMMHOE 00e-
CTIEUYEHHE TSI MOJCIUPOBAHMS CIOXKHBIX (U3MUYECKUX H
TEXHOJIOTHYECKUX CHCTEM, BBIYMCINTEIBLHOW XUMUH, OHO-
JIOruu U OMO(pU3UKHY;

— METObl, MPOTPAMMHBIE U KOMIIBIOTEPHBIE KOM-
TUIEKCHI JUTsl 00pabOTKH IKCTIEPUMEHTAIBHBIX JIAHHBIX;

— METO/Ibl, AJITOPUTMBI U TIPOrPaMMHOE 00ecIieyeHne
JUTS KOMIIBIOTEPHO aareOpsl M KBAHTOBOTO KOMIIBIOTHHTA;

in Prague. This year it was dedicated to the 60th anniversa-
ries of JINR, the Faculty of Nuclear Science and Physical
Engineering of the Czech Technical University (Prague)
and the Nuclear Physics Institute of the Czech Academy of
Sciences (Rez).

JINR Director V.Matveev, Deputy Dean of the
Mathematics and Physics Faculty of Charles University
L. Skrbek, Plenipotentiary of the Czech Republic to JINR
J.Dobes, V.Vrba (the Faculty of Nuclear Science and
Physical Engineering), and W. Wagner (the Nuclear Physics
Institute of the Czech Academy of Sciences) greeted the
participants.

Over 80 specialists and students from five countries,
JINR and CERN took part in the conference. A representa-
tive of the Czech Ministry of Education, Youth and Sport
gave a talk about organization of scientific programmes in
the Czech Republic in the period up to 2022. B.L.Joffe,
who is 89, made an interesting report — his reminiscences
about the atomic project in the USSR and cooperation of
the USSR and Czechoslovakia in development of nuclear
physics and nuclear technology. Reports were made about
the history of Nuclear and Nuclear Engineering Faculty of
the Czech Technical University and about the history of the

Nuclear Physics Institute of the Academy of Sciences of the
Czech Republic. Over twenty other scientific reports con-
cerned the NICA project at JINR, the GSI-FAIR and CERN
programmes in which Czech institutes and JINR take part.

On 13-17 July, the 8th international conference
“Mathematical Modeling and Computational Physics”
(MMCP’2015) was held in High Tatra Mountains, Stara
Lesna, Slovakia. The conference was devoted to the 60th
anniversary of the foundation of the Joint Institute for
Nuclear Research. It was organized by the Laboratory of
Information Technologies (JINR, Dubna), the Institute of
Experimental Physics of the Slovak Academy of Sciences
(Kosice), the Technical University of Kosice, the Pavol
Jozef Safirik University (Kosice), the Slovak Physical
Society (Kosice), and IFIN-HH (Bucharest, Romania).

The chairmen of the conference were V.Korenkov
(LIT JINR) and G.Semanishin (the Pavol Jozef Safarik
University, Kosice). The co-chairmen of the Organizing
Committee were Gh.Adam (LIT JINR, IFIN-HH) and
M. Gnatic (BLTP JINR, Institute of Experimental Physics,
the Pavol Jozef Safarik University, KoSice, Slovakia).
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— pacnpezeneHHble Berancienus u Big Data;

— mapajJiesIbHble U THOPHUIHBIC BBIYMCICHUS IS CH-
CTEM C AKCTPAaMACCHBHBIM IapaICITU3MOM.

B pabore koH(pepeHIMH NPUHLIH ydacTHe Oojee
80 yueHblx u cnenuanuctoB u3 benopyccuu, bonrapuu,
I'epmanuu, Kananel, Poccum, Pymbaum, CrioBakuu,
YKpauHbI U T. 1., @ TAaKXKe OOJIBIIOTO0 YHCIa POCCUHCKUX Ha-
YUHBIX LIEHTPOB U YHHUBEPCUTETOB, cpenu kotopbix HULL
«Kypuarosckuit unctutryt», MUMIIb PAH, UTIIM CO
PAH, CII6I'Y, HoBocuOupckuii rocynapcTBEHHBIN YHUBEP-
curet, PYJIH u np.

Ha otkppiTun KOH(EpEeHIMH ¢ NPUBETCTBEHHBI-
MH CJIOBaMH K y9acTHUKaM oOparmmuck aupextop JIUT
OUAN B.B.KopeHbkoB U compejcenaTenab OprkOMHUTETa
M.T'Harny. B nepsblit gens padorst MMCP’2015 Gosnbinas
TpyIIa J0KJIa10B ObliIa MOCBSIIEHa MaTEMaTHIECKOMY MO-
JICTTMPOBAHMIO B CIIOXKHBIX (PU3MUECKUX U OMOJIOTHUECKHX
cucreMax.

[Tnenapuyto ceccuro otkpbul mpodeccop P.Jlazapos
(Texacckmit A&M ynuBepcuret, CIIIA) nokiagoM, moCBs-
IIEHHBIM YUCICHHOMY MaclITabNPOBAHUIO U IPe00yCIaB-
JUBAHUIO NIPHU HCCIEJOBAaHUH IOTOKOB B CHIBHO HEOAHO-
ponHbIX cpenax. B gokmane VY. Xancmana (YHUBEpcHTET
Oxmaxomsl, CIITA) 6butH paccMOTPEHBI BOTIPOCHI MYJIBTH-
MacITaOHOTO MOJETMPOBAHNUS OEIKOBBIX CHCTEM CO CIIOX-
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HoWi crpykrypoil. B./l.Jlaxno (MMIIb PAH, Ilymuno)
pacckasall 0 HOBOM IOAXO/E¢ K MareMaTH4ecKoMy Moje-
JMPOBAHUIO TIEPENauul SHEPTUH U JBIKCHUS 3apsiioB IPU
HEeJUHEHHBIX BO30YXAeHUIX MOJeKyIsipHbIX mermeid JJHK.
B noknane M. Ycrununa (UMIIB PAH, Ilymuno) Obutn
paccMOTpeHBl  BOIPOCH  (DYHKIIMOHAJIBHOW TOMOTrpadun
HEPBHOW CHCTEMBI YeJIOBEKa Ha OCHOBE MHOTOKAHATBHBIX
MarHUTHBIX n3MepeHuil. HoBbIe MOAXO0apI K MOEINpOBa-
HUIO CJIOKHBIX CHCTeM OBIIM TpEJCTaBJICHBI B JIOKJIAJE
A.B.Bornanoga (CII6I'Y).

Ocob6oe Baumanue B pamkax MMCP’2015 6bu10 yrene-
HO Tipobireme Big Data u pacrpeneneHHBIM BEIYUCICHISIM
JUISL SKCTIEPUMEHTOB Ha BonbnioM agpoHHOM KoJutaiinepe
(IEPH). B wactnocth, B nokinane ®.I" bappuepo Meruno
(Texacckuii ynuBepcuter B Apmnuurtone, CIIA) Obum
paccMOTpEeHbI BOIMIPOCHI UCIONIB30BaHUs cuctemMbl PanDA
mrs skcnepumenta ATLAS wa LHC. P.MammancToB
(HULL «Kyp4aToBcKHi HHCTUTYT») pacckasayl O pa3BUTHH
PanDA s ucnonb30BaHUS CYNEPKOMITBIOTEPHBIX ILIAT-
dhopM 1 00pabOTKH IKCTIEPUMEHTANBHBIX JAHHBIX, IO-
crynatommux ¢ LHC. Bompmmoii mHTEpec BBI3BAN JOKIAN
O.B.Porauesckoro (JIOBD ONSIN), nocsimeHHbIH Mojie-
JMPOBAHUIO U aHAIN3Y NPOrPaMMHOTO OOECHEeYCHUs! IS
skcniepumenta NICA. Beut peacrasiex psaa T0KJIAg0B MO
BBIYMCIIUTEIBHBIM aCIIEKTaM 00pabOTKH SKCIIEPUMEHTAIb-

The scientific subject of the conference covered a wide
spectrum of questions including:

— mathematical methods and tools for modeling
complex physical and technical systems, computational
chemistry, biology, and biophysics;

— methods, software and computer complexes for ex-
perimental data processing;

— computer algebra and quantum computing meth-
ods, algorithms and software;

— distributed scientific computing and big data;

— parallel and hybrid calculations, extra massive par-
allelism.

Attending were more than 80 scientists and special-
ists from Belarus, Bulgaria, Germany, Canada, Russia,
Romania, Slovakia, Ukraine, and a large number of Russian
scientific centres and universities such as NRC “Kurchatov
Institute”, the Institute of Mathematical Problems of Biology
of RAS (Pushchino, Russia), the Institute of Theoretical
and Applied Mechanics of SB RAS, St.Petersburg State
University, Novosibirsk State University, PFUR, etc.

The opening day of the conference started with the
welcome addresses to the conference participants deliv-
ered by the co-chairman of the conference, LIT Director

V.Korenkov and the co-chairman of the Organizing
Committee M. Gnatic. Plenary and section lectures cov-
ered a wide spectrum of questions on applying methods of
mathematical simulations in various areas related to theo-
retical research and experimental data analysis. On the first
day of the conference, numerous reports were devoted to
mathematical modeling in complex physical and biological
systems. Professor R. Lazarov (Texas A&M University, the
USA) opened a plenary session with a report devoted to
numerical scaling and preconditioning research in streams
in strongly heterogeneous environments. U.Hansmann
(Computational Biophysical Chemistry, University of
Oklahoma, the USA) presented the multi-scale modeling
of protein systems with complex structures. V.Lakhno
(the Institute of Mathematical Problems of Biology, RAS,
Pushchino, Russia) spoke in his plenary report about a
new approach to mathematical simulations of energy and
charge transfer by nonlinear excitations in DNA. M. Ustinin
(the Institute of Mathematical Problems of Biology, RAS,
Pushchino, Russia) considered the issues of functional to-
mography of the human nervous system on the basis of
multichannel magnetic measurements. New approaches
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HBIX JIAaHHBIX B 001aCTH (DM3UKHU BBICOKHX 3HEpruit. Ocobo
CIIEZyeT OTMETHUTH JIOKJIAIBI TT0 pa3padoTke (P EKTHBHBIX,
B TOM YHCJIE NMapaJuIeNbHBIX, aITOPUTMOB IO PEKOHCTPYK-
uu cooprtuit uist sxkcriepumenta CBM (GSI, dapmmranr,
I'epmanns). BwactHOoCTH, B tokinagax B. @puse u U. Kucens
(GSI, Japmmranr, ['epmanus) Obu1 peicTaBieH 0030p Bbl-
YHUCIIUTEIBHBIX MOAX0J0B K 00paboTKe SKCIepUMEHTAIb-
HBIX JJAHHBIX, B TOM YHCII€ K OHJIAWH-PEKOHCTPYKIHH CO-

Bricokue Tarper (CrioBakust), 13—17 urons.
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obITHiT 3KcriepuMerHTa CBM Ha BBICOKOITPOU3BOUTEITBHBIX
BBIYHCIIATENFHBIX ITaTOpPMaXx.

OpfHO#M W3 TPAJAMIIMOHHBIX 00JACTCH BBIYHUCIUTCIIH-
HOW MaTeMaTHKH, OcBelaeMbIx Ha KoHpepeHmsax MMCP,
SIBJISIETCSl Pa3BUTUE METOAOB CHUMBOJIBHBIX BBIYMCIIEHUN U
KOMITBIOTEPHOHN aireOphl, a TakKe METOJAMKH KBaHTOBBIX
BBIYMCIIEHUH U UX NpUIokKEeHUH. B paMkax sToro Hampas-
JIeHns OB CIIENaH PSII MHTEPECHBIX T0KIan0B. ©. dpurmre

Yyactauku 8-it MexyHapoaHO# KoHpepeHInH «MaTeMaTnieckoe MOIeIMPOBaHIe U BEIUucIuTenbHas Gusukay (MMCP’2015)

High Tatra Mountains (Stara Lesna, Slovakia), 13—17 July. Participants of the 8th international conference “Mathematical Modeling and
Computational Physics” (MMCP’2015)

to the modeling of complex systems were discussed in
A.Bogdanov’s report (St. Petersburg State University).
Within the MMCP’2015 conference, particular atten-
tion was paid to the problem of Big Data and distributed
computations for experiments at the Large Hadron Collider
(LHC). In particular, F.Barreiro Megino (the University
of Texas at Arlington, the USA) reported on PanDA, exa-
scale federation of resources for the ATLAS experiment
at the LHC. R.Mashinistov (NRC “Kurchatov Institute”)
presented the PanDA development for using supercom-
puter platforms for processing experimental data coming
from the Large Hadron Collider. O.Rogachevsky’s report
(VBLHEP, JINR) devoted to the simulation and analysis
of the framework for the NICA experiment provoked big
interest. A number of reports on the computing aspects in
experimental data processing in high energy physics were
presented. The reports dedicated to the development of ef-

fective parallel algorithms on the event reconstruction for
the CBM experiment (GSI, Darmstadt, Germany) should
be specially noted. In particular, V. Friese (GSI, Darmstadt,
Germany) and [.Kisel (GSI, Darmstadt, Germany) re-
viewed the computing approaches to experimental data
processing, including ones to the online reconstruction of
events of the CBM experiment on high-performance com-
puting platforms.

One of the traditional areas of computational mathemat-
ics presented at the MMCP conferences has been a research
field related to the development of the methods of symbolic
computations and computer algebra as well as to the devel-
opment of the techniques of quantum computing and their
applications. A number of interesting reports were delivered
within this direction. S. Fritzsche (GSI Helmholtz-Zentrum
fiir Schwerionenforschung, Darmstadt, and Physikalisches
Institut der Universitdt Heidelberg, Germany) presented
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(Muctutyr ¢msukm  TeiinensOeprckoro  yHUBEpPCHUTETA,
T'epmanusi) mpencTaBUia KOMITBIOTEPHO-aNreOpandecKuit
MOAX0J, Ha OCHOBE KOMIBIOTEPHOH ainreOpbl K aHaH3y
KBAaHTOBOH MH(pOpPMaNUU U KIACCHU(UKALUIO MYJIBTUKY-
outHbIX cucteM. B.Menexuk (JIT® OUSM) mocBaThi
CBOH IUICHApHBINA JOKJIaJ] MaTeMaTHYeCKOMY MOJIEINpOoBa-
HUIO YJIBTPAaxXOJOAHONH CHCTEMBI HECKOJIBKHX TET B aTOM-
woit sosymike. B. Illanees (UTIIM CO PAH) u X. Cadoxy
(Ampbeprckuii yHUBepcutTeT, KaHama) BBRICTyNHIH C IUTE-
HapHBIMH JIOKJIAJIaMH O PAa3BUTHH METOJA KOJUIOKAlUU U
€ro NPUMEHEHUSIX JUTs PelleHHs 3a/1a4 KBAaHTOBOM MEXaHHU-
ku. B.I1. Tepar (JIUT OUSAN) pacckasan 0 HOBOM ITOIXOE,
OCHOBaHHOM Ha JddepeHimansHoM pasinokennu Tomaca,
K ITOUCKY CKPBITBIX OTPAHUYCHNH M CHHTYISIPHOCTEH B J1a-
rpamkuaHax, MPEICTaBIsAEMbIX Kak AuddepeHInanbHbIe
ronuHOMEL. Jlokman B. B. Koprska (JIUT OUSN) 65ur mo-
CBSILLIEH KOMOMHATOPHOMY TO/IXO/Y MOJICINPOBAHMS KBaH-
TOBBIX CHCTEM.

Bcero 06bu1o 3acimymano 18 mienapusix n 6osee 60
CEeKIIMOHHBIX JIOKJIaMoB. Cpeny MONOJbIX YUYEHBIX U CTY-
JICHTOB, y4acTBOBAaBIIMX B KoH(epeHIHn, O0IbIIoN nHTe-
pec BbI3BAJT 00YUAIOIINHA KypC MO TEXHOJIOTHSIM Napasuieb-
Horo nporpammupoBanmst CUDA u OpenCL, mpoBeeHHBIH
COTpPYIHHKaMH T'PYIIbI TeTepOreHHbIx Borunciennit JINT
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M.U.3yeBbM 1 A. C. AlipssHOM Ha Oa3e reTeporeHHOTO BbI-
yucnutenbHoro kinacrepa HybriLIT.

Te3ncsl 10KIaI0B M MPOrpaMmMa KOH(EpEeHIUN Tpe-
cTaBlicHBI Ha caiite http://web.tuke.sk/mmcp/mmcp2015/.

C 3 mo 8 aBrycra B JlaGopaTopuu TEOPETHIECKOM
¢usukn um. H. H.Boromo6oBa ObLIO MPOBEACHO MEXKITY-
HapogHoe pabouee coBemanue «Cynepcummempuu u
keanmoevie cummempuu» (SQS’2015) (mpencenarens
oprkomutera — E.A.VIBaHOB, YydYeHbI cekpeTapp —
C.A. ®enopyk). CoBenanus 3Toil cepuy, WHULIIMHPOBAH-
Hele B 1989 1. m3BeCcTHBIM TyOHEHCKUM (PU3NKOM-TEOPETH-
koM Tpodeccopom Bukropom McaakoBuuem OrueBerkum
(1928-1996), mpoBoasrcs B JIT® OUAU kaxasie qBa roaa,
npu ompezessoneM ydactuu cekropa JIT® «I[Ipobnemst
CYIIEPCUMMETPHUI».

TpaguunoHHO TIABHBIMHA TeMaMH KOH(EpEHLUH CTa-
JM TEOpHsl CYNEepCTPYyH, KBAHTOBBIE M T'€OMETPHUYECKUE
aCIIEKThl CyNEePCUMMETPUYHBIX TEOPHUI, TEOPUH BBICIINX
CIIMHOB, CYNEpPCHMMETPHUYHBIE HHTETPHPYEMbIE MOJIEINH,
KBAHTOBBLIC I'PYIIIBI U HCKOMMYTAaTHBHAaA reoOMETpUs, a Tak-
xe CraHgapTHas MOJEb U €€ CyNepCHMMETPHYHBIE pac-
IIUPEHUSL.

B paborte coemtanus npuHaan yyactue 130 yueHsIX,
npeacraBasBIMX ABcTpanuio, Apmenuto, benopyccuto,

a computer-algebraic approach to quantum information,
classification and characterization of multiqubit systems.
V.Melezhik (BLTP, JINR) reported on the mathemati-
cal modeling of ultracold few-body processes in atomic
traps. In their plenary talks V. Shapeev (the Khristianovich
Institute of Theoretical and Applied Mechanics of SB
RAS, the National Research University, Novosibirsk State
University, Novosibirsk, Russia) and H.Safouhi (Faculté
Saint-Jean, University of Alberta, Edmonton, Canada)
spoke about a method of collocation and its applications
for solving problems of quantum mechanics. V. Gerdt (LIT,
JINR) presented a new approach based on the Lagrangian
constraints and differential Thomas decomposition. The re-
port delivered by V. Kornjak (LIT, JINR) was devoted to the
combinatory approach of modeling quantum systems.

A total of 18 plenary and more than 60 section reports
were heard. The young conference attendees were espe-
cially interested in the training course on parallel program-
ming technologies CUDA and OpenCL conducted by the
employees of the LIT heterogeneous computations group
M. Zuev and A. Ayrjan on the basis of the HybriLIT hetero-
geneous computing cluster.

A conference programme and theses of the reports
are available on the conference site at http://web.tuke.sk/
mmcp/mmep2015/.

The international workshop “Supersymmetries and
Quantum Symmetries” (SQS’2015) (Chairman E.Ivanov,
Scientific Secretary S. Fedoruk) was held at the Bogoliubov
Laboratory of Theoretical Physics from 3 to 8 August.
These biennial meetings were initiated in 1989 by Professor
V.I1. Ogievetsky (1928-1996) and are regularly organized
at BLTP, with the decisive assistance of BLTP’s sector
“Problems of Supersymmetry”.

Following the well-established tradition, the main top-
ics of the conference were string theory, quantum and geo-
metric aspects of supersymmetric theories, higher-spin the-
ories, supersymmetric integrable models, quantum groups
and noncommutative geometry, as well as standard model
and its supersymmetric extensions.

The attendance of the workshop involved 130 scientists.
They represented Armenia, Australia, Belarus, Belgium,
Bulgaria, Chile, the Czech Republic, France, Germany,
Greece, India, Italy, the Netherlands, Peru, Poland, Russia,
Ukraine, the United Kingdom, and the USA. Among the
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Benpruto, Bomrapuio, Bpasuwimro, Benukobpurtanuio,
I'epmanuto, I'pennto, Muputo, Urtanuro, Ilepy, Ilonpury,
Poccuro, CILA, Vkpauny, ®panmuro u Yexuro. Cpeau
HUX — BEIYIIUE CIEHAIUCTBI IO TEOPUH DJIEMEHTAPHBIX
YaCTHIl, KBAHTOBOH TEOPUH IOJS, TPABUTALUHN U TEOPUH
CTPYH, HEKOMMYTATHBHOW T€OMETPUU U MHTEIPUPYEMbIM
cucreMam: A.bemaBun (YepHoromoska), 3.beprcxodd
(I'ponnnrenckuit yuusepcurer), . byxounaep (Tomckuii
yauBepcureT), M.Bacumse (O®UAH), [.I'ypeBuu
(YuuBepcurer Banancwena), B. Jloopes (MucTUTYT sinep-
HeIx ucciaenoBanuii, Codus), I'.3ymanoc (TexHuueckwii
yauBepcuret, Apunsl), C.Kysenko (Yausepcurer 3aman-
HoM Ascrpanuu, [lepr), O.Jlexrendensn ('anHOBepCcKuii
yauBepcuteT), E.Jlykepcku (BpommaBckuii yHHBEpCH-
teT), A.Hepcecsan (EpeBanckuii ynusepcurer), b. OBpyt
(ITercunbBanckuit yauBepcuret), K.Cremn (Mmmnepckunit
kosepK, Jlonnon), A.Tomaspemio (MunaHCKui yHUBEp-
curer), I1.®pe (Typunckuit ynusepcuter), A.lledtnuH
(Mmnepckuii komek, Jlonnon, n ®UAH) u ap. Kak u
B TIPOILIBIE TOBI, CPEIH YYACTHUKOB OBbIJIO MHOTO aKTHB-
HO paborarommx MoyoAblXx ydeHbx u3 OMAM, MockBsel,
Cankr-IlerepOypra, Tomcka u EpeBana. Opranuzanust u
mpoBeneHue copemannsa SQS’2015 cramu BO3MOXHBIMH
onaromapst ¢puHancoBoit moanepxkke JITO OUSN, PODU,
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nporpamm «I eitzendepr—Jlannay», «bnoxunnes—Borpyoa»
u «bororoooB—Hbenba».

Pesymprarer SQS°2015 eme pa3 BeicBeTHnH (hyHIa-
MEHTAJIBHYI0 POJIb TEOPUH CTPYH, CYNEPCUMMETPHH U
KBAaHTOBBIX CUMMETPHUI B COBPEMEHHOM TEOPETUYECKON U
MareMaTH4ecKol (PU3UKe, BAKHOCTH POBEICHUS JTaJIbHEH-
HIMX MCCIICIOBAaHUH B 9THX HAIIPABJICHHSX, & TAKXKE YCIIeIl-
HOCTh ¥ 3()()eKTHUBHOCTH MEKIYHAPOIHOTO HAYYIHOTO CO-
TpyaHuuecTBa ¢ yuactuem OMAN.

[ToppoOHas nHpOpMANKUs O COBEIIAHNH TPEICTaBICHA
Ha caiire: http://theor.jinr.ru/sqs15/.

20-26  aprycta Ha  (usuueckoM  (axyibre-
Te  MOCKOBCKOTO  TOCYJapCTBEHHOIO  YHHBEpPCHTETa
uM. M. B. JlomonocoBa npoxonuna 17-a1 Mexcoynapoonasn
Jlomonocosckaa koughepenyus no usuke rnemenmap-
HBIX yacmuy. B 51oM rogy KoH(pepeHIHs OblIa MOCBSIICHA
60-netHeMy 00mIIer0 OObEJMHEHHOTO HHCTUTYTA SIIEPHBIX
HccleloBaHui. B mporpaMMy BOLIIM CIEIYIOLIHE TPYIIIEI
BOIIPOCOB: TEOPHS AEKTPOCIA0ObIX B3aUMOJICHCTBUI, PO-
Bepka CraHmapTHOW Mojenu U ee 0000IeHui; (usuka
HEWTPUHO, acTPO(PU3NKA IEMEHTAPHBIX YaCTUIl B KOCMO-
J0rust, 3p(HeKTsl KBAHTOBOI IpaBUTALUH; (HU3HKA TSKEIBIX
KBapKoB, HenepTypOaruBHbie d¢dextsl B KX/I; dpusnka Ha
OyIyIINX YCKOPUTEISX.

participants there were leading experts in the theory of el-
ementary particles, quantum field theory, gravitation and
string theory, noncommutative geometry and integrable
systems: A.Belavin (the Landau Institute for Theoretical
Physics, Moscow), E. Bergshoeff (University of Groningen,
the Netherlands), J. Buchbinder (Tomsk University), P. Fre
(Torino University, Italy), S.Kuzenko (University of
Western Australia), O.Lechtenfeld (Hannover University,
Germany), J.Lukierski (Wroclaw University, Poland),
A.Nersessian (Yerevan State University, Armenia),
B.Ovrut (University of Pennsylvania, USA), K.Stelle
(Imperial College, London, UK), A. Tomasiello (Universita
di Milano-Bicocca, Italy), A.Tseytlin (Imperial College,
London, UK, and the Lebedev Physical Institute, Moscow),
M. Vasiliev (the Lebedev Physical Institute, Moscow),
G.Zoupanos (the National Technical University, Athens,
Greece), and others. Like in the previous years, the meet-
ing collected many actively working young research-
ers from Moscow, Saint-Petersburg, Tomsk and Yerevan,
as well as from JINR. The organization of the SQS’2015
workshop became possible due to the financial support
from the JINR, BLTP, the Russian Foundation for Basic

Research, the Heisenberg-Landau, Blokhintsev—Votruba
and Bogoliubov—Infeld Programmes.

The results of SQS’2015 have highlighted once more
the fundamental role of string theory, supersymmetry and
quantum symmetries in the modern theoretical and mathe-
matical physics, the importance of further research in these
directions, and the fruitfulness and effectiveness of the in-
ternational scientific cooperation with the participation of
JINR. More information on the workshop is available at the
website: http://theor.jinr.ru/sqs15/.

On 20-26 August the 17th International Lomonosov
Conference on Elementary Particle Physics was held at
the Physics Department of the Lomonosov Moscow State
University. This year the conference was devoted to the
60th anniversary of the Joint Institute for Nuclear Research.
Its programme included the following groups of issues:
theory of electroweak interactions, checking the Standard
Model and its generalizations; neutrino physics, elementary
particle astrophysics and cosmology, quantum gravitation
effects; heavy quark physics, non-perturbative effects in
QCD:; and physics at future accelerators.
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C 27 no 30 aBrycra B JJaboparopuu nH(pOpPMaIIMOHHBIX
TEXHOJIOTHH MPOXOAMIIO pabouee coBemanue « Yucnennoe
Moodenupoeanue ciodchwvlx cucmemy». B ero pabore mpu-
Hsn ydactue 22 yuenbix u3z OUSU, Poccun, CrnoBakuw,
Kuras u TaiiBans. YyacTHUKM COBELIaHMs 3aciyiianu 16
JIOKJIA/IOB IO YHUCJIEHHBIM METO/IaM, aJITOPUTMAM U UHCTPY-
MEHTaM MOJICIINPOBAHUSI CIOKHBIX (PU3UIECCKUX SIBICHNI 1
TEXHUYECKUX CHUCTEeM. B nokmamax ObUTM IIpe]CcTaBIICHBI
pe3yabTaThl MCCIIEIOBAaHUN, MONTYyUCHHBIE MTPU MOJEIHPO-
BaHUU OMO(PH3MYECKUX M acTPOPHU3NIECKUX CUCTEM, IIPO-
LIECCOB CTOXACTUYECKON JTUHAMUKH, ONITHUKU U YCKOPHUTEIIb-
HOH TEXHUKHU.

Wnest mpoBeaeHUs COBEIIaHUSA BOSHUKIIA B PE3yJIbTaTe
muckyccnu ¢ mpodeccopom Una-Kyu Xy (TaiiBanb) Bo Bpe-
msi ero HayuHoro Busuta B JIUT. C rpynmoit npodeccopa Xy
CEKTOp OT/IeNa BEraucIuTensHoi ¢pusnkn JIMT coBMecTHO
¢ xoyuteramu u3 Texnuueckoro yHusepcurera (Komrmue,
CrnoBakusl) JaBHO W TUIOIOTBOPHO COTPYIHUYAET B 00ma-
CTH Pa3padOTKH aJI'OPUTMOB MOJICIIMPOBAHHSI MPOLIECCOB,
BO3HHUKAIONINX B CHUCTEME «OCIOK—KUAKOCTB». JlaHHBIC
HCCIIEJOBAaHUI OYCHb AKTYaJbHBI, TIOCKOJIBKY HMPEIM3HOH-
HbIC BBIYMCIICHUS [TOTCHIIMAJIOB B3aUMOJICUCTBHSI B TaKHX
cucTeMax SBIAIOTCS (pyHIaMEHTAIbHBIME, HAIPUMED, TIPH
MIPOEKTUPOBAHNH HOBBIX JIEKAPCTBEHHBIX CPEJICTB.

CONFERENCES. MEETINGS

MHOTOCTOPOHHOCTH JIOKJI0B TI0 IIPUMEHEHHUIO MaTe-
MaTHYECKHX METOJIOB K aKTYaJIbHBIM 3aJ[auaM CIIOCOOCTBY-
€T CHHTE3y Pa3INYHbIX /I W TOMOTaeT HaXOANUTh HOBBIC
TOYKH CONPUKOCHOBEHUs. OTIEIbHOTO BHUMaHHUS 3aciy-
JKUBAIOT Jokiaael mpodeccopa Unn-Kyn Xy, mpodecco-
pa M.Tnatnua u nokxropa Yyn-Uynr Yena. O. CtpenbroBa
(JIUT) pacckazama O TETEPOrCHHOM BBIYHCIUTEIIEHOM
kimactepe HybriLIT, koTopblif mpemocTaBiseT MIMPOKHE
BO3MOYKHOCTH ISl PEIICHHS PECypCOeMKHX 3ajad Mare-
MaTH4YeCKOro MojelupoBanus. Takke clieqyeT OTMETHTh
BBICTYIUICHHSI MOJIOIBIX YYacTHHKOB coBemanust M.3yeBa
(JIUT) n B. Alipusina (yauBepcutet «J{yoHa).

31 aBrycra — 5 cenrsops B Cankt-IletepOypre mpo-
XOIMiIa exeropHas 3-s MexayHapoaHas KoHpepeHIus
«@u3uxka na LHC» (LHCP-2015), opranusoBaHHas
OObenMHEHHBIM WHCTUTYTOM SIICPHBIX HCCIIEO0BAHWH,
HUI «KypuaroBckuii HHCTUTYT», a Takoke CII6I'Y u CaHkr-
IetepOyprekiM MOIUTEXHUIECKAM YHHBEPCHTETOM.

Kondepenmust crama pes3ysibTaToM HEJaBHEIO CIUs-
HUS JIByX MEXAYyHapoIHbIX KoH(pepeHumit: «Dusuka Ha
Bomnbmom agponHoM komumaiiaepe» n Cumriosnyma 1mo ¢Gu-
3MKe aJJpOHHOTO KoJITaiaepa.

B pa6ore LHCP-2015 nmpunsanu y4actue cpbime 350
yaeHbIX u3 Oonee ueM 35 ctpan mupa. Kondepennus o6b-

On 27-30 August, JINR’s LIT hosted a workshop
“Computational Modeling in Complex Systems”. Twenty-
two scientists from JINR, Russia, Slovakia, China, and
Taiwan attended the meeting. The participants heard 16
reports on computational methods, algorithms and tools
of modeling complex physical phenomena and technical
systems. The reports presented the results of investigations
obtained with simulations of biophysical and astrophysical
systems, processes of stochastic dynamics, optics and ac-
celerator techniques.

The idea of holding the workshop was a result of dis-
cussions with Professor Chin-Kun Hu (Taiwan) when he
visited LIT with a scientific mission. The LIT sector headed
by the Candidate of Physics and Mathematics E.Ayrjan
together with his Slovak colleagues from the Technical
University in Kosice has had a long-time and fruitful co-
operation with the team headed by Professor Hu. The col-
laboration covers the development of algorithms of mod-
eling the processes arising in a fiber—liquid system. The
research data obtained are very urgent because the preci-
sion calculations of interaction potentials in such systems
are fundamental, for example, when designing new medical
products.

The versatility of the reports in application of math-
ematical methods to topical problems promotes synthesis of
various ideas and helps the researchers to find new points
of contact. The reports delivered by Professor Chin-Kun
Hu (“Simple models for relaxation and aggregation of bio-
polymers”), Professor M.Gnatic (“Quantum-field theory
methods in developed turbulence”) and Dr. Chun-Chung
Chen (“Modeling reverberatory bursts of cultured neuro-
nal networks”) deserved particular attention. O. Streltsova
(LIT) reported about a heterogeneous computing cluster
HybriLIT which provides new opportunities for solving re-
source-intensive problems of mathematical modeling. The
contributions of the young workshop attendees M. Zuev
(LIT) and V.Ayrijan (University “Dubna”) should be par-
ticularly noted.

On 31 August — 5 September the third annual interna-
tional conference “Physics at the LHC” (LHCP2015) was
held in St. Petersburg. Co-organizers of the conference were
the Joint Institute for Nuclear Research, NRC “Kurchatov
Institute”, St. Petersburg State University and the Peter the
Great St. Petersburg Polytechnic University.
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€IMHMJIa HE TOJIBKO MPEACTaBUTENICH BCEX YEThIpeX Hayd-
HBIX KoJutaboparuii, pabotarommx Ha LHC (IIEPH), HO 1
(hM3MKOB, TIPOBOAMBIIHX 3KCIICPUMEHTHI Ha MIPOTOH-aHTH-
npoToHHOM Kosaiaepe taBarpone (FNAL, CIIIA), a tak-
ke (pusukoB-TeopeTnkoB. KoHbepenmus cranxa Gopymom
JUISl aKTHBHBIX JIMCKYCCHH IO TaKUM TeMaM, Kak (u3nka
CraHgapTHOW MONIENH U 3a ee mpeneiaamu, 0030H Xurrca,
HOBBIE YaCTHIBl M HOBBIE B3aUMOJICHCTBHS, CyllepcuMMe-
TpUus U (1)1/131/11(3 CTOJIKHOBCHUS TSAXKEIIbIX HOHOB.

Ha LHCP-2015 axTHBHO OOCYXITAlTUCh PE3YNBTATHI
nepBoro ceanca pabotsl bonbIoro agpoHHoOro Kotaie-

pa. OMHUM W3 IEPBBIX PE3yIBTATOB €ro pabOThI HA MPOCKT-
Ho# MomHocTH 13 TAB mocne oTkpeiTHs 6030Ha Xurrca
W JIByXJICTHEH OCTaHOBKH Ha MOJCPHU3AINIO SBUIOCH H3-
MEPECHUE BCPOATHOCTU POXKIACHUA IMapbl TOII- U aHTUTOII-
KBapKOB, OCyIIecTBIeHHOe KoiurabopamusamMu ATLAS wu
CMS. SpkuMm mpumepoM OOCYKICHUN cTaia JAMCKYCCHS,
pa3BepHYBIIASCS BOKPYT HAOIIONEHISI HOBOTO TICHTAKBap-
KOBOTO COCTOSTHHSI, O KOTOPOM B HIOJIE STOTO Tojia 3asBUIIA
kosutadoparst LHCD.

Pabora xoH(pepeHIIMN He TpeKpamanach U B Kyilya-
pax. OOCyXIanuch HE TOJNBKO TEKYIIUE JKCIEPHMEHTBI,

Bapna (bonrapus), 6—12 ceHTa0ps. YY4aCTHUKH MEXIYHAPOIHOTO CHMIIO3MYMA T10 9K30THUECKUM SApam
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Varna (Bulgaria), 612 September. Participants of the International Symposium on Exotic Nuclei

The conference has been the result of joining two
international conferences: “Physics at the Large Hadron
Collider” and “Symposium on Hadron Collider Physics”.

Over 350 scientists from more than 35 countries took
part in LHCP2015. The conference brought together not
only representatives of four scientific collaborations at the
LHC (CERN) but also physicists who conduct experiments
at the proton—antiproton collider Tevatron (FNAL, USA)
and theoretical physicists. It became a forum for active
discussions in such topics as the physics of the Standard

Model and beyond it, the Higgs boson, new particles and
new interactions, supersymmetry, and the physics of heavy-
ion collisions.

The results of the first session of the Large Hadron
Collider operation were discussed. One of the first of them
was the measuring of the probability of production of a
pair of top- and antitop-quarks obtained in the experiments
ATLAS and CMS during the operation of the collider at
the designed power of 13 TeV after the discovery of the
Higgs boson and a two-year break for upgrading. Another
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HO U NIEPCTIEKTUBBI UX YIYUIIECHUS, a TAKKE MOIEPHU3ALUS
LHC, xoTopasi o3BOJIUT MOJyYUTh 0O0JIee BHICOKHE CBETHU-
MOCTH M, COOTBETCTBEHHO, OOJIbIIIee KOJMIECTBO DIEMEH-
TapHBIX CTONKHOBeHUH. OTIEITHFHO 00CYKIANNCH TIEPCIICK-
TUBBI CO3IaHUSI HOBBIX KOJUTaiaepoB. Tak Kak MOmOOHBIC
MPOCKTHI JOCTATOYHO aMOHUIIHO3HBI, MOATOTOBKY K HUM
HY>KHO HauMHaTh pacCMaTPUBAaTh 3a JAECATUIIETHS O UX pe-
anpHOTO cTponTenbeTBa. LHCP-2015 sBunmacek naeampHON
IDIOMIAIKOH [T TOAOOHOTO posia 00CYKICHUN.

8—12 cents6ps B [lyoHe npoxoamio 16-e pabouee co-
éeuyanue no CRUHOB0I (u3uKe Npu GbICOKUX IHEPIUAX
(DSPIN-15). IlepBoe coBemianue M3 3TOH CEpHH COCTO-
suock B 1981 T. Mo MHUIMATHBE BhIJAroUIerocs: (hu3uKa-
teoperuka JI. M. Jlanuayca. C Tex mop Kakablid HEYETHBIN
TONl TOOOHBIE BCTPEYH OPTaHM30BHIBANUCH B [IpoTBHHO
n /lyGne.

Ocobennocteio DSPIN-15 crana mmpokast reorpagus
u Oompioe yucino ydacTHUkoB (101) M3 pasHBIX CTpaH:
Poccun, CIIIA, Benopyccun, [onpmm, ['epmanun, Yexum,
Wranuu, Cnoakuu, Kuras, bensruu, bonrapuu, Munuu.
Kak 00br4HO, B paboTe coBeLIaHus y4acTBOBaJIO MHOTO (u-
3ukoB u3 OUSU (50).

OpmHOM W3 MPUYHUH BO3POCIIETO YHCIIa YYACTHUKOB H
OOJIBIION TMOIMYASAPHOCTHA COBCINAHUS CTAllo, IO BCEH BH-
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JMIMOCTH, OOWIIME HOBBIX IKCIICPUMEHTAJIBHBIX M TEope-
THYECKHX pPe3yabTaToB, koTopsle mpuHec 2015 . MHorue
U3 HUX CBSI3aHBI CO CITMHOBBIMH (M/WJIM 3aBUCSIIHUMHU OT
BHYTPEHHETO MOIIEPEYHOTO MMITYJIbCa) MAapTOHHBIMHU pac-
MIPEAEICHUSIMU.

HemaBuue pesynbrars! o criuHOBo# (usnke Ha RHIC
(PHENIX+STAR) ¢ aHamm3oM TIIOOHHOTO H KBapK-
MOPCKOTO TTOJISIPU30BaHHBIX pacHpenesieHHii OblIM mpes-
craBlieHBl B Jokiazax A.basunesckoro, A.I'mGcoHna.
Manoro 3HaueHMs DIIOOHHOM NOJNSIpU3aLMM, KaK Mpea-
CTaBIISAETCSI, HEJOCTATOUHO ISl PeIIeHUs] TaK Ha3bIBaeMo-
ro cnimHOBoro Kpusuca. M. CaBuH cooOImIMI 0 pe3ynbraTax
COMPASS no azumyTanbHOW aCUMMETPHH POXKIECHUS 3a-
PSDKEHHBIX aJIPOHOB, KOTOPBIE JAIOT BO3MOXHOCTB IIOIY-
YUTH MEPBYI0 MHPOPMANHNIO MO 3aBHCAIIAM OT IOTEped-
HOTO HMITyJIbCca CIIMHOBBIM PacIpeieIeHHsM B ITPOJOJIb-
HO-TIOJISIpH30BaHHbIX ajnponHax. b. [Tapcamsn u I. Coprxkait
npeacraBunu pesyasratsl COMPASS nns nmomepeunsix
CIMHOBBIX a3uMyTalbHBIX acuMmMeTpuit B SIDIS u mpo-
neccax [pemna—Sna. K. Kypek u f. Maroyuiek U310Xuian
npensaputenbabie pesyasratbl COMPASS 1o miroOHHBIM
acummetpusim Cusepca. Janasie HERMES o TMD ot
SIDIS 0sumn nonokers! B. KoporkoBeiM. B cBomx moxia-
max A.Canpmaxx n X. MapyksiH paccka3zaid O HOBBIX IKC-
nepuMeHTanbHbIX pesynasrarax COMPASS u HERMES

animated discussion was held on the observing of a new
pentaquark state which was proclaimed by the LHCD col-
laboration in June 2015.

Discussions were continued in the back rooms. They
covered not only the current experiments but also prospects
for their improvement, upgrading of the LHC that will al-
low higher luminosity and, correspondingly, more elemen-
tary collisions. The construction of new colliders was dis-
cussed separately. Such projects are ambitious enough, and
they should be discussed dozens of years before their actual
construction. In this context LHC2015 was an ideal place
for such forums.

On 8-12 September, the 16th Workshop on High-
Energy Spin Physics (DSPIN-15) was held in Dubna. The
first event took place in 1981 on the initiative of the outstand-
ing theoretical physicist L.I. Lapidus. Since then, each odd
year similar meetings are organized in Protvino and Dubna.
In even years, large international symposia on spin physics
are organized. One of them was held at JINR in 2012.

A specific feature of this conference was a wide geogra-
phy and a large number of participants (101) from different
countries: Russia, the USA, Belarus, Poland, Germany, the

Czech Republic, Italy, Slovakia, China, Belgium, Bulgaria,
and India. As usual, many physicists from JINR (50) par-
ticipated in the conference.

The reason for the increased popularity of the confer-
ence was apparently the fact that this year brought many
new experimental and theoretical results. Many of them re-
lated to spin (or/and internal transverse momentum) depen-
dent parton distributions.

Recent  spin  physics  results from RHIC
(PHENIX+STAR) with analyses of the gluon and sea
quark polarized distributions were presented at the meeting
(A.Bazilevsky, A. Gibson). The low value of gluon polariza-
tion seems insufficient for resolving the so-called nucleon
spin crisis. The COMPASS results on the azimuthal asym-
metries of charged hadrons production (I. Savin) give a pos-
sibility to get the first information on transverse momentum
dependent spin distributions in longitudinally polarized
hadron. COMPASS results on transverse spin azimuthal
asymmetries in SIDIS and Drell-Yan processes were pre-
sented (B. Parsamyan, G. Sbrizzai). Preliminary COMPASS
results on gluon Sivers asymmetry was shown (K. Kurek,
J.Matousek). HERMES data on TMD from SIDIS were pre-
sented by V.Korotkov. The new experimental results from
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no DIS, DVCS u xecTkoMy poxaeHHI0 Me30HOB. Takxke
paccmotpena Oymymas GPDs mporpamma Ha COMPASS.
C.TonockoKOBBIM OBIITH TIPENICTABICHBI TEOPETHUECKUE
acniextsl GPDs.

PacueTpl pa3nMYHBIX CHMHOBBIX pPACHpeACieHUN |
HaOJIOMAaeMbIX Ha OOJIBIINX PACCTOSHUSX TPEOYIOT IpH-
MCHEHHSI MOJEIBHBIX IOXO0B, O KOTOPBIX paccKaszalli
I1.3aBama, A.JlopoxoB, O.Cemtorun. B cBoux noxmamgax
. Crpoxuk-Kornopk, O.Conosuosa, E.Xpucrtosa npen-
JOXWIM HOBBIE METOABl AaHAIN3a SKCIIEPUMEHTAIBHBIX
JaHHbIX. [IpobrmeMbl ¢ 3BOMIOIMEN TMapTOHHBIX pacmpere-
nernit u akropusarmu B KX/ oocynunu . UepeaHukos,
b.Epmorae. HoBble 3)pexTbl B 0HOCIIMHOBBIX acMMMe-
Tpusix TBUCTa-3 mpenacrasun O.TepsieB. B psane noknamos
[Ia pedb O TOM, YTO 3TU PQPEKTH MOTYT OBITH W3yUCHBI
skcnepumenTtaibHo Ha COMPASS (noknan M.Ileceka), a
taxke Ha NICA (moxian P.Jlemnunkoro) u PAX B COSY
(moxman FO.Bamnay). TeopeTndeckne acmeKThI IMOUCKA K-
30THUKH Ha OyAyIleM JIMHEHHOM KoJuiaiaepe ObUTH paccMo-
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Tpensl B noknanax A.[lankosa u B. Xannpamast. [IpoGiembt
CNIMHOBOM JMHAMHUKH B T'PABUTAIIMOHHBIX TOJSIX 00CYXIa-
muck A.3axapoBbiM 1 HO.O6yxoBeM. O pesynbraTax mep-
BOTO TPSIMOTO M3MepeHusi cnadoro 3apsiya npotona B JLab
nonoxun Jix. loyn. IlporpamMmmy ¢opmHupoBaHHsT yYKOB
TTOJISIPI30BAaHHBIX TIPOTOHOB OT pacmana A-dactui B UIDOBD
Ha ycxopurene Y-70 (IIpoTBMHO) Al CHMHOBBIX HCCIIE-
noanuit Ha SPASCHARM mnpencraBunu  C.Hypymes,
B.Mouainos, A.bornanos, B. PeikoB. Oco0blii nHTEpEC BBI-
3Bay iaHbl co3nanus B IKP (FOmux, ['epmanust) yHUKaITh-
HOTO €BPOIEHCKOTO KOMILIEKCA VISl OIIPEICTICHHS JIEKTPHU-
YEeCKOTO JUIIOJIBHOTO MOMEHTA MPOTOHA U Aiep (JoKajasl
H.Huxkonaesa, A.Caneea). VccienoBanne nonsipi3aioH-
HBIX 3()(EKTOB Ha HYKJIOTPOHE U HEKOTOPHIE aCTIEKTHI MOJIS-
pumvetpun oocynnmu B. Jlagsirun, H. [Tuckynos, 1. CutHEK.

CrneumasnbHas ceccusi ObUIa IOCBSIIEHA KOMILIEK-
cy NICA. IlpennoxeHus mis TMPOBENEHUS SKCIEPUMEH-
TOB Ha TOJSIPU30BAHHBIX HMCTOYHMKAaX OBLIM paccMoTpe-
Hel B noknanax B.Illaposa, A.benoma, A.Konmgparenxo,

Jly6Ha, 8—12 cents0ps. 16-e pabodee coBemanue No cMHOBOH (u3uke npu BeIcokuX dHeprusix (DSPIN-15)

Dubna, 8-12 September. The 16th Workshop on High-Energy Spin Physics (DSPIN-15)

COMPASS and HERMES on DIS, DVCS and hard me-
son production were discussed (A.Sandacz, H. Marukyan).
Future GPDs programme at COMPASS was discussed to-
gether with the theoretical aspects of GPDs (S. Goloskokov).

Calculation of different spin distributions and observ-
ables at large distances requires application of models ap-
proaches (P. Zavada, A. Dorokhov, O. Selyugin). In some re-
ports the modern methods of experimental data analysis were
proposed (D. Strozik-Kotlorz, O. Solovtsova, E. Christova).
Problems with PDFs evolution and QCD factorization
were discussed by I.Cherednikov and B.Ermolaev. New
effects in twist-3 single-spin asymmetries were present-
ed by O.Teryaev. They can be studied experimentally at
COMPASS (M.Pesek), NICA (R.Lednicky), and PAX at
COSY (Y. Valdau). Theoretical aspects of exotics search
in the future Linear Collider were considered (A.Pankov,
V.Khandramai). Spin dynamics in gravitation fields were

discussed (A.Zakharov, Yu. Obukhov). Results on the first
direct measurement of the weak charge of the proton at Jlab
were analyzed by J. Dowd.

The programme of formation of polarized proton
beams from the decay of the A particles at the IHEP acceler-
ator U-70 in Protvino for spin studies at the SPASCHARM
was presented by S.Nurushev, V. Mochalov, A. Bogdanov,
and V.Rykov. Special interest was caused by the plans of
creation at IKP (Jiilich) of a unique European complex for
determining the electric dipole moment of a proton and nu-
clei (N.Nikolaev, A.Saleev). Study of polarization effects
at the Nuclotron-M and some aspects of polarimetry were
discussed by V. Ladygin, N. Piskunov, and I. Sitnik.

A special session was devoted to NICA. Proposals
for experiments, techniques, polarized sources were
considered  (V.Sharov, A.Belov, A.Kondratenko,
M. Kondratenko). Great interest was aroused by the re-
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M. Konaparenko. bonbinoil nHTEpeC BBI3BIBAIOT
pesynbrarel akeniepumentoB Ha LHC B LEPH,
B YAaCTHOCTHU, IO ONpPEIEICHUIO CIIUHA U KBaH-
TOBBIX umcen 0o3oHa Xwurrca. U.T'uH30ypr co-
OOLMII O HEKOTOPBIX MpoliieMax, CBS3aHHBIX C
pe3ysbTaTamM 1o HaOIIOICHUIO YeTHOCTH O030Ha
Xwurrca nHa LHC. Hekoropble goknas! Obuin 110-
CBSILLIEHBI BO3MOXKHOCTSAM TOJIIPU3AI[MOHHBIX HC-
crnenoBanuid Ha JLab 1 Oyaynmx JTMHEHHBIX AIeK-
TPOH-HYKJIOHHBIX KoJUTaiaepax, ocooenno EIC@
HIAF (Kwurait). Pesynmbrarsl coBemanusi ObLn
0000111eHbI B UTOroBoM J1okiaae Ma bo Ksnra.

VYenex koH(pepeHnn# 0buT 00yCIOBIICH MO/~
nepkkoit Poccuiickoro ¢onma ¢GyHIaMeHTa b
HBIX HUCCIEeN0BaHUM, MeXIyHapOIHOTO KOMHU-
TEeTa 10 CITMHOBOH (u3uke, poHna «JuHactusy,
EBporneiickoro ¢uznueckoro obmecrsa, HUAY
MHU®U u nporpaMM MexIyHapOAHOIO CO-
tpynauuectBa OUSIN  «leitzendepr—Jlannay»,
«boromobos-Uudensr» u  «broxunnes—
Botpyba». Marepuains! koH(epeHIny, BKI04ast
BCE NPEACTaBICHHbIE TOKJIAAbI, JOCTYIHBI Ha
caiire: http://theor.jinr.ru/~spin/2015.
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C 29 urons no 11 utons B Jlabopatopun Teoperryeckoit Gpuznku
uMm. H. H. Borosro6oBa npoxonwia 22-s I'enbmzonvyesckas mexicoy-
Hapoonas nemuan wikona «llnomnas mamepua» B paMKax Mepo-
IpUATHH 00pa3oBaTeNIbHOTO IHKIA «JlyOHEHCKas MexIyHapongHas
IIKOJIa cOBpeMeHHO# Teopernyeckoit ¢pusukm» (DIAS-TH). Ee Te-
MaTuka Oblla CBsI3aHA C U3yYCHUEM SIJIEPHOM MaTepUH IPH BBICOKUX
IUTOTHOCTSIX M TEMIIepaTypax.

CroymarensiMy IIKOJIBI CTall 0KoJio 60 cTyneHToB u3 14 crpaH.
[ToMuMO 3HAUUTENBHOTO YKCIIa y9acTHUKOB U3 Poccnu (23 crynenra)
Ha Koty npubsum 9 crynentoB u3 I'epmannu, 6 — u3 [Noxpmm, a
Takke cinymarenu u3 Apmenuu, bensruu, Beernama, Erunrta, Unaum,
Hopeernn, Cepbun, CroBakwmm, Y30ekuctana, Ykpawsbsl, HOAP.
C JeKnusMH BBICTYIIIIM aKTUBHO pabOoTaloIie yUeHbIe U3 BEAYIINX
YHHUBEPCUTETOB M HAy4HBIX LIeHTpoB ['epmanuu, Mtamuu, Hopeeruu,
CnoBakuu, CIIA, ®pannuu, HIsedinapun, FOAP u Snonun.

[Tkoma, 6eccriopHO, MPUBJIEKIA BHUMAHUE MOJOIBIX YUEHBIX K
UCCIIEIOBAaHHUSAM CBOMCTB SJCPHOM MaTepHH B IKCTPEMAIBHBIX YC-
JIOBUSIX, M3YYCHHIO (ha30BBIX IEPEX0/I0B U KPUTHUECKUX SBJICHUH B
SIIEPHOM MaTepuu. ITO OyAeT CoCOOCTBOBATh PELICHUIO TAKMX Ha-
YUHBIX NTPOOJIEM, KaK MOUCK CMEIIAaHHOM (pa3bl, BOCCTAHOBICHUE KH-
panbHON CHMMETPHUH CHJIbHBIX B3aUMOJIEHCTBUH ITPU BBICOKHUX TEMIIE-
parypax M INIOTHOCTSIX.

Crnymareny 1IKOJbl CMOINIM NMPHUHATh yYacTHE B NMPOXOUBILIEH
B JlyOHe npecTkHOM MexyHapoHoil KoHpepeHunn «CTpaHHOCTh
B KBApPKOBOW MaTepuu» W BBICTYNHTh Ha CICNMAIBHON ceccun

sults of experiments at the Large Hadron
Collider at CERN, in particular, the determina-
tion of spin and quantum numbers of Higgs bo-
son. I. Ginzburg reported about some doubts in
observation of Higgs parity at the LHC. Some
talks were devoted to possibilities of polarized
studies at JLab and the future linear electron—
nucleon colliders, especially at EIC@HIAF,
China. The results of the meeting were summa-
rized in the final talk by Bo-Qiang Ma.

The success of the conference was due to
the support of the Russian Foundation for Basic
Research, the International Committee for Spin
Physics, the Foundation “Dynasty”, the European
Physical Society, the National Research Nuclear
University (the Moscow Engineering Physics
Institute), and the JINR programmes for inter-
national collaboration: Heisenberg—Landau,
Bogoliubov-Infeld, and Blokhintsev—Votruba
ones. The materials of the conference, including
all the talks presented, are available on the site:
http://theor.jinr.ru/~spin/2015.

From 29 June to 11 July, the 22nd Helmholtz international sum-
mer school “Dense Matter” was held at the Bogoliubov Laboratory of
Theoretical Physics, in the framework of the educational cycle “The
Dubna International Advanced School of Theoretical Physics” (DIAS-
TH). The topics of the school were related to studies of nuclear matter
at high density and temperature.

About 60 students from 14 countries attended the school. They
were from Russia (23), Germany (9), Poland (6), Armenia, Belgium,
Egypt, India, Norway, Serbia, Slovakia, South Africa, Ukraine,
Uzbekistan, and Vietnam. Interested scientists from leading universi-
ties and scientific centres of France, Germany, Italy, Japan, Norway,
Slovakia, South Africa, Switzerland, and the USA delivered lectures.

The school obviously attracted the attention of young scientists
to studies of nuclear matter properties in extreme conditions, phase
transitions and critical phenomena in nuclear matter. It will facilitate
the solution of such scientific problems as search for the mixed phase
and problems of chiral symmetry restoration in strong interactions at
high temperature and density.

The school attendants could also take part in a prestigious interna-
tional conference “Strangeness in Quark Matter” and have the floor at
a special session “Young Talents”. The school participants prepared 11
posters and 9 reports about their scientific activities. The presentation
by A.Palmese (Giessen University) was chosen the best.
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«Mozozple TamaHTb. Bcero y4acTHMKH IIKOJBI TOATO-
ToBmn 11 moctepoB u 9 cooOumieHnii 0 cBoel HaydHOMH
pabore. JlyummmM mnpusHano BeicTyruieHue A.lIlamvese
(I'nccenckuit yuuepcurer, ['epmanmust).

Bo Bpemst 1mkosbl ObllIa OpraHU30BaHa dKCKypCcHs Ha
mwiomanky NICA u ¢abpuky mo cOOpKe W HCIBITAHUIO
ceepxnposoasumx marauToB s NICA u eBponeiickoro
npoexTa FAIR.

C 5 mo 12 wronsa B mocenke bompmme Koter, pac-
MOJIO’KEHHOM Ha Oepery o3epa baifkan, mpomuma 15-a
Mescoynapoonaa baiikanvckasa nemuas wikoaa no ¢u-

SCHOOLS. SEMINARS

3UKe IIEMEHMAPHBIX YaACmUY 1 Acmpodusuke, KOTOpas
OpraHM30BaHa COBMECTHO VIPKYTCKMM ToCyIapCTBEHHBIM
yauBepcuretroM (MI'Y) m OOBEIMHEHHBIM HHCTUTYTOM
SIIEpHBIX MCCIIEeOBAaHUK. B Hell NpUHAIM ydacThue OKOJIO
80 dyenoBeK: CTYAEHTHI, acIUPaHThI, MOJIOJIbIE yUECHBIE H
MIPUTJIAIIEHHBIE JEKTOPHI.

Hayunast mporpamma TpaJIMIIMOHHO BKJIIOYAJa TaKUE
paznensl ¢usuky, kak CraHpapTHas MoJelb, (GU3MKa die-
MEHTApHBIX YacCTHIl, KOCMOJIOTHs, (PU3MKa HEHTPUHO, HEW-
TpHHHAs acTpoHOMUs, acTpodusuka. Kpome Toro, B 3ToM
roJly POrpamMMa IIIKOJIbI ObLIa JOOJIHEHA JICKIUSIMU 110 CTa-

Jlaboparopust Teopernueckoit Gpusuku uM. H. H. Boromo6oga,

29 ntons — 11 ntons. 'enbMrosblieBeKast MexIyHapoiHas JeTHsIA mKkona «IlnotHas Marepus»

The Bogoliubov Laboratory of Theoretical Physics, 29 June — 11 July. The Helmholtz international summer school “Dense Matter”

An excursion was organized during the school to the site
of NICA and the factory of assembling and testing supercon-
ducting magnets for NICA and the European project FAIR.

XV International Baikal Summer School on
Elementary Particle Physics and Astrophysics was held
in the village of Bolshie Koty of the Irkutsk region on the
shore of Lake Baikal, 512 July. The school was co-orga-
nized by the Irkutsk State University (ISU) and the Joint
Institute for Nuclear Research. About 80 participants at-
tended the school: students, PhD students, young scientists,
and invited lecturers.

The scientific programme traditionally included such
fields of physics as the Standard Model, elementary particle
physics, cosmology, neutrino physics, neutrino astronomy
and astrophysics. Additionally, this year the school includ-

ed lectures on statistical data analysis and courses on theory
and practice of the simulation of modern particle physics
experiments.

L. Ivanov (Instituto Superior Tecnico, Lisbon, Portugal)
gave an introduction to the Standard Model and the over-
view of the possible physics beyond it. The review on the
experiments which discovered different elementary par-
ticles, on the detection methods, on the modern detector
setups principles, and on the data processing methods was
presented by A.Zhemchugov (JINR). The lectures given by
I.Boyko (JINR) were dedicated to an overview of the ex-
perimental methods and the results of CERN experiments at
the Large Hadron Collider. D. Naumov (JINR) talked about
the current status of neutrino physics and about the tasks set
before physicists now in this field of physics. Furthermore,
the JINR neutrino programme overview was reported.
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THCTUYECKOMY aHaJIN3Y JaHHBIX, a TAKKE TEOPUCH U TIPAKTH-
KO 110 MOJIETINPOBAHUIO COBPEMEHHBIX SKCIIEPUMEHTOB.

Co CranjapTHOH MOJENBI0 U BO3MOKHOH (H3MKOH
3a ee mpenenamu ciymareneil noznakomui M. 11. MiBanoB
(Borcmmii TEXHUYECKUH HUHCTUTYT, JluccaOon,
IMopryramus). OO0 dKCHEpUMEHTaX, B KOTOPBIX OBLTH OT-
KPBITBl PA3JIMYHbIC 3JEMEHTApHBIC YACTHIBI, a TaKXKe O
METo/iaX JETCKTUPOBAHUS, NPUHIMUIIAX YCTPOWCTBA CO-
BPEMEHHBIX JETEKTOPOB M 00paboTKM MHpOpMAIMU pac-
ckazan A.C.Xemuyros (OUSIMN). Jlekumu U.P.Boiiko
(OUSIN) Obim moCBAIIEHBI 0030py IKCHEPHUMEHTATBHBIX
METO/I0B U pe3yibraToB skcriepumenToB Ha LHC (LIEPH).
J.B.Haymos (OUSIN) paccka3ai 0 COBpEMEHHOM CTaTyce
HEHTPUHHOM (U3MKH M 3a/1a9aX, CTOSIIUX repes Gpu3nka-
MU, paOOTAIIUMK B 3TOW 00IacTH cerofHs. Tarke ObUT
czenad 0030p HelTpuHHOI porpammbel OUSIN.

He meHee HachllieHHOW ObLTa CEKIMS KOCMOJIOTHH H
actpodmsuku. B sexmmsix b.E.Illtepna (M1, Mocksa)
ObLI IaH UCTOPHYECKUH 0030p M 0030p COBPEMEHHBIX MPO-
0J1eM raMMa-aCTPOHOMHH, TEOPETHUYECKOI 1 HalIoaaTeNb-
Ho#t actponomud. K. A.TloctroB (MI'Y, MockBa) NOCBSTHI
CBOM JIEKIIMN (PU3UKE YEPHBIX JBIP U POJIM STHX OOBEKTOB
B KocMmoutoruu 1 actpodusuke. 1. Xopdman (Texunuecknit
yHuBepcuret Jlapmirara, ['epmannst) pacckasai ciryniaTe-
JSIM O TIOMCKe TeMHOM MaTepun u 00 skcriepumente CAST,

niposoMoM B LIEPH. K. ®pykk (MuctutyT Makca [Tnanka,
MronxeH, 'epMan¥s) B CBOMX JIEKIMSIX OCBETHII 33/1a4H raM-
Ma-aCTPOHOMHMH M paccKaszai 00 0COOCHHOCTSIX MPOBEICHUS
COBPEMEHHBIX JKCIIEPUMEHTOB B ATOW 00JIaCTH Ha NpUMe-
pe Teneckona MAGIC. JI. A.Ky3zpmuue (HUMSAD MI'Y,
MockBa) npencraBuil 0030p MpodJieM raMmMa-acTpOHOMUH
BBICOKMX DHEPrHi M MOAPOOHO paccKasall O IUIaHHPYEMOM
B Tynkunckoil nonune skcrnepumente TAIGA. Jlekuus
C.A.SzeBa (ActpoHomudeckas oOcepBartopusi, MpKyTck)
coJieprkaia MaTepual o UCTOPUM Pa3BUTUS aCTPOHOMUU U
0030p COBPEMEHHBIX U OYIyIIHX TEIECKOIOB.

H.M.Bynnes (UI'Y) pacckazan o pa3BepThIBAEMOM
MacITaOHOM MEKIYHApOJHOM ODKCIIEPUMEHTE — HEW-
TPUHHOM TEJIECKOIIE C IPOCMATPUBAEMbIM 00BEMOM OKOJIO
onHoro kyomnueckoro kminomerpa GVD Ha o3epe baiikan,
nepBbIii Moy Kotoporo (DUBNA) 6611 yenenno ycra-
HOBJICH U 3apabotain B 2015 1.

CeroziHsi BOXXHYIO POJIb B OKCIIEPUMEHTAX UIpaeT 00-
paboTka jaHHbIX. JIGKINIO O CTAaTHCTHYECKOMY aHAIN3Y
nanubeix npountan W.P.boiiko. Teopernyeckue mpen-
CTaBJICHUS] O MOAEIMPOBAHUU IKCIIEPUMEHTA C MOMOIIBIO
nakera GEANT4 Opin Temoit neximn A. C.)Kemuyrosa,
a mpakTrueckue 3anatus nposen M. A. Jlemuues (OMSN).

Jlns mydiiero ycBoeHust MaTepHana JeKIui caymare-
Jel pa3fenauiau Ha AUCKYCCUOHHBIE IPYMIIBL, U MOJA PYyKO-

The cosmology and astrophysics section was in-
troduced by the lectures of B.Shtern (INR, Moscow),
K.Postnov (MSU, Moscow). D. Hoffmann (the Darmstadt
Technical University, Darmstadt, Germany), C.Fruck (the
Max Planck Institute, Munich, Germany), L.Kuzmichev
(SINP MSU, Moscow), and S.Yazev (the Astronomical
Observatory, Irkutsk). In his lectures B.Shtern gave a
historical review and a review of modern problems in
gamma astronomy, theoretical and observational astron-
omy. K.Postnov dedicated his lectures to the physics of
black holes and their role in cosmology and astrophysics.
D. Hoffmann talked to the students about dark matter search
and gave an overview of the CAST experiment which takes
place at CERN. C.Fruck elucidated the aims of gamma
astronomy and the features of modern experiment in this
field of physics, using the MAGIC telescope as an example.
L.Kuzmichev gave a review of the problems of high-ener-
gy gamma astronomy and described in detail the TAIGA
experiment planned in Tunkinskaya valley. The lecture by
S.Yazev contained the materials on the history of progress
in astronomy and review of modern and future telescopes.

N.Budnev (ISU) presented lectures about the develop-
ment of the ambitious international experiment — the neu-

trino telescope with a viewed volume of about one cubic
kilometer — Baikal-GVD; it is the first module (DUBNA)
that was successfully mounted and launched this year.

The important role in the experiment nowadays plays
data processing. The lecture on the statistical data analy-
sis was given by 1. Boyko. A. Zhemchugov gave a theoreti-
cal review about the simulation of an experiment with the
GEANT4 tool, and M. Demichev (JINR) led a practice les-
son on GEANT4.

The trainees were separated into discussion groups
to gain a better understanding of the material, and every
afternoon they analyzed the difficult moments of the lec-
tures under the leadership of I.Ivanov, D.Naumov and
A.Kaloshin (ISU).

The students presented 13 oral talks and 7 post-
ers during the school. The students were awarded by the
Organizing Committee with the prizes for the most active
work, for the best talks and the best posters.

The Organizing Committee is grateful to the organiza-
tions and persons who supported the Baikal school. This year
the school would not be organized without the support and
the assignment of the JINR Directorate grant by the Director
of JINR, RAS Academician V. Matveev. Special thanks go to
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BoactBoMm M.II.MBanoBa, /. B.Haymosa, A.E.Kanomuna
(UT'Y, Poccust) exxeTHEBHO BO BTOPOIl OJIOBUHE JTHS OHU
pa30mpany CI0KHBIE BOITPOCH JISKIIHH.

CrymaTens MIKOIbI peAcTaBWiIn 13 yCTHBIX U 7 CTEH-
JIOBBIX JIOKJIAJIOB. 32 aKTHBHYIO pa0dOTy, XOPOLIHE BOIIPOCHI,
JIy4IlIie BBICTYIUICHUS C JOKIaaMU OHU Harpakaaauch He-
OOITBIIMY TIPH3AMHL.

OprKkoMHUTET TIPU3HATENICH OpraHW3alusIM W  JIO-
1M, OKa3aBIUIMM MOAJAEpKKYy balikanbckodl —wmikoie,
KOTOpas HEe COCTOsUIach Obl 0e3 NPHHIUIHAIBLHOTO
pelieHust 0 ee TPOBEJCHUM U BBIAEICHUS TpaHTa [u-
pexuun OUAN  nupextopom HMHCTHTyTa akaieMUKOM
PAH B.A.MarseeBsiM. OrtmenbHas Omaromap-
HOoCcTh Takke B.A.bBemusxory, B.B.bpynanumny,
A.T.OnpmeBckomy u C. 3. ITakynsaky. YcremHomy
NPOBEJCHUIO IIKOJbI CIHOCOOCTBOBAIN y4acTHe
pextopa UI'Y A.B.ApryunHiueBa U AHUpEKTOpa
HUUII® UTI'Y H. M. BynineBa u noiiep>kka B pam-
Kax rpanta PO®OU.

OdYeHb TPHUATHO OTMETHUTH MPOPECCHOHAD-
HYI0, CJIKEHHYIO paboTy OpraHM3allMOHHOTO KO-
MUTETA IIKOJIbI, a TAK)KE JIEKTOPOB, MTOATOTOBUBIINX
MIPEKPACHBIE JIEKIUU U HAMICAIINX BO3MOXHOCTh

bonwime Kot (baiikan, Poccust), 5—12 utosns.
15-1 Mexnynapoanas baiikanbckas JeTHAS LIKosa
10 (pU3UKe MEMEHTAPHBIX YaCTHIL ¥ acTpodu3uKe

Bolshie Koty (Lake Baikal, Russia), 512 July.
XV International Baikal Summer School on Elementary
Particle Physics and Astrophysics

SCHOOLS. SEMINARS

NIpUexaTh Ha MEPONPHSATHE, HECMOTPS Ha TIOTHBIH pabounit
rpadux. [lIkosna He nMerna Obl cMbICIIa, €CIi OBl CO/IepIKaHNe
JEKIIUI He HaXOIWIIO JKUBOTO OTKJIMKA B CEpALaxX Ciylla-
TeJel, ¢ MHTEPecOM OOCY)KIABIINX M BITUTHIBABIINX HOBBIC
3HaHUS 1 MeTosiooruio HaykH. 11Ikoma He TonpKo IomMora
UM yTITyOWTh CBOW 3HAHMS, HO M TIPUHEC]Ia MHOTO HHTEpec-
HBIX 3HAKOMCTB, BIICYATIICHUM.

[[Ixoma mpoBoamiacek yxe 15-i pa3, u 3a 3TH TOJBI B
HEH NMPHUHSUIN y9acTHE COTHH «IIKOJIBHUKOB» — CTYJICH-
TOB, aCIUPAHTOB M MOJIOIBIX COTPYJHHMKOB. MHOrme u3
HHUX CErO/IHS YCIICIIHO paboTaloT B HAYYHBIX IIEHTPax I10
BCEMY MHPY. A Te, KTO HE OCTaJICsl B HAyKe, COXPAHWIN K
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HEH TemyIoe M yBaXMTEILHOE OTHOLICHUE, KOTOPOE TPOSIB-
JISIETCA B UX HOBCC]IHCBHOf/'I JCATCIBHOCTU U ITOJIOKUTCIIb-
HO BIIMSCT Ha OOIIECTBO.

baiikanbckas mKojia yke UMEeT HEKOTOpBIE Tpajiu-
. [Ipu 3TOM OHa roTOBa MEHATHCS M MPOOOBATH HOBBIE
(dopmarsl u uaen. OpraHu3aToOpbl YBEPEHBI, YTO HEU3MEH-
HBIMH OCTaHYTCsl 0a30Bble LIEHHOCTH IIKOJIBI — J00pasi,
ceMeifHas 1 Becemnas aTMocdepa, NCKPEHH:A TT000Bb K (pu-
3MKe U HayKe, NOUCK (yHIaMeHTaIbHbBIX 3HAaHUH, OpaTCTBO
nokonennii pusnkos. IlogpobHee ¢ mporpamMmoii 1 Mare-
puamaMu MOXKHO O3HAKOMHTHCS Ha caiTe mKousel http:/
astronu.jinr.ru/school.

C 27 uronsg mo 7 aBrycta B ['omene (Bemopyccust)
Ha Oasze caHatopusi «30JI0TBIC IIECKH» Tpoxoxawna 13-s
MexayHaponHas —1kona-koHMepeHuus «AKkmyanvhble
npoonemsl usuxu muxpomupay. IlocBamennas 60-me-
tuto OUSUN, mkona-koudepenus coopana 6oaee 100 yue-
HBIX, aCIIUPAHTOB U CTyJEHTOB U3 bemopyccuu, benbrun,
I'epmannn, Urtanun, Kuras, Poccun u Cepoun.

OpraHuzaropamMy  IIKOJIBI-KOH(EPEHLIUH  BBICTYIIU-
m1 OObEeNVHEHHBIH WMHCTUTYT SACPHBIX HCCIIEJOBAaHMH,
HanponaneHbIi Hay4HO-y4eOHBIH HEHTp (U3UKH YaCTHUI]
MW BBICOKHMX D3Hepruii bemopycckoro rocynapcTBEHHOTO
yauBepcureta, Wuctutyt ¢mukun nM. b. . Cremanosa

SCHOOLS. SEMINARS

HAH benopyccun, T'omensckoe otaenenue HAH
benopyccun, I'omenbckuil rocynapCTBEHHbIH YHUBEPCHU-
TeT uM. @. CkopuHBI, | OMENIbCKI TOCyTapCTBEHHBIN TEeX-
Hudecknii yauBepcutet uMm. I1. O. Cyxoro.

[epBast nmogoOHas koH(epeHuMs OblIa OpraHu30BaHa
OoJiee copoka JIeT Ha3aj ¥ coOpajia y4eHBIX, BIIOCIIEICTBUH
CTaBIIMX BCEMHPHO H3BECTHBIMH. Kak momuepkHyn co-
npeacenaTellb OPrKOMUTETA TJIaBHBIN YUYEHBIH CEKpeTaphb
OUAN H. A.PycakoBUY Ha OTKPBITHU ILIKOJBI, «HAyKa —
9TO 0COOBIN BUJ JESTEIBLHOCTH, KOTOPBI Jae B camble
CIIO)KHBIE BpEMEHa BbDKMBaeT. HecMOTps Ha HempocThie
OTHOILLIEHHS MEXy CTPaHAMH, HayKa ITPUBIEKAET MHOTHX,
U 3TO OYEHb BAYXKHO...»

Hayunast mporpamma IIKOJBI-KOH(EPEHIINU TPEao-
CTaBWJIa YYaCTHUKAM BO3MOXKHOCTb YAEIHTH 0c000€ BHHU-
MaHue (U3MKE, TEXHUKE U TEXHOJIOTHSIM JKCIIEPUMEHTOB
Ha JICHCTBYIOIINX U MJIAHUPYEMBIX YCKOPUTEISX, a TaKXKe
TEOPUHU M IKCHEPHUMEHTAILHOMY CTaTycy (QyHIaMeHTab-
HBIX B3aUMOJICHCTBUI IPU BBICOKUX DHEPIHSX, OCOOCHHO
B CBETE HOBBIX JAHHBIX (B TEPBYIO OUYEpPENb OTKPBITHSA
0030Ha XWrTCa), MOTYYCHHBIX B XOJI¢ IKCTIEPIMEHTOB Ha
LHC (HIEPH). C mexuusiMu ¥ JOKJIaJaMH IO 3TUM U Jpy-
THUM TeMaM BelcTynuiu yuensle u3 OMSU, benopyccun, a
TaK)K€ BCEMHUPHO U3BECTHBIX Hay4yHbIX LIeHTpoB — L[EPH,
DESY (I'epmanms), INFN (Mrammsa), HUUAD MIY

V.Bednyakov, V.Brudanin, A.Olshevskiy, and S.Pakulyak.
The participation of the rector of ISU A.Arguchintsev and
the Director of API ISU N.Budnev was also crucial for the
successful organization of the school. The school was par-
tially supported by the RFBR.

It is pleasant to note the professional and harmoni-
ous work of the school Organizing Committee. The school
would not be possible without the selfless work of the lec-
turers who prepared great lectures and found a possibility
to participate in the school despite their tight schedule. The
school would be pointless if the subject of lectures could
not find real response in the hearts and minds of the students
who discussed information and the methodology of the sci-
ence with interest. The school helped them to improve their
knowledge and in addition brought them many interesting
acquaintances, impressions, and possibly topics for their fu-
ture Master or PhD theses or their future supervisors.

This year’s school was the 15th; hundreds of ““students” —
Master students, PhD students and young scientists — have
participated in the school. Many of them successfully work in
the scientific centres around the world. Those who are not in
science any more keep warm feelings and respect to science
in their hearts and keep it in their daily business, forming our

society day by day. The Baikal school has some traditions.
Herewith, it stays young in the soul, ready to change and try
new formats and ideas. The organizers hope that the impor-
tance of the school will be stable: kind, family-like and cheer-
ful atmosphere, sincere love to science and physics, search
for the fundamental knowledge, brotherhood of generations
of physicists. The detailed school programme can be found on
the school website http://astronu.jinr.ru/school.

From 27 July to 7 August, the 13th international school-
conference “Topical Problems of Microworld Physics”
was held in Gomel (Belarus) at the health centre “Zolotye
Pesky” (“Golden Sands”). It was dedicated to the 60th an-
niversary of JINR and gathered more than 100 scientists,
postgraduates and students from Belarus, Belgium, China,
Germany, Italy, Russia, and Serbia.

The school-conference was organized by the Joint
Institute for Nuclear Research, the National Scientific and
Educational Centre of Particle Physics and High Energy
Physics of the Belarussian State University, the Stepanov
Physics Institute of NAS of Belarus, the Gomel department
of NAS of Belarus, the Skorina Gomel State University,
and the Gomel Sukhoj State Technical University.
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T'omens (benopyccus), 27 utons — 7 aBrycra. Y 4aCTHUKH
13-if MexyHapOoIHOM MIKOJBI-KOH(EPEHINN « AKTyaIbHbIC
poOIeMBl GU3UKH MUKPOMHUPAY

The first conference of this series was organized more
than 40 years ago and gathered the scientists who later
became world-known. Co-Chairman of the Organizing
Committee JINR Chief Scientific Secretary N. Russakovich
noted at the opening ceremony: “Science is a special type of
activity that survives in hardest times. Despite complexities
in relations between our countries, science attracts many
people, and it is very important...”

The scientific programme of the school-conference
provided the participants with a special accent on physics,
technology of experiments at working and future accelera-
tors, as well as on the theory and experimental status of
fundamental interactions at high energy, especially in the
context of new data (primarily, the discovery of the Higgs
boson) obtained at the LHC (CERN). Scientists from JINR,
Belarus, the world-known scientific centres CERN, DESY
(Germany), INFN (Italy), the research institutions SRINP
MSU, IHEP and INP (Russia), and the Bogoliubov ITP
(Ukraine) delivered lectures and reports.

On 2—15 September, the regular 23rd European School
on High Energy Physics was held in Bansko (Bulgaria). It
is well known that this school keeps the traditions of the
famous CERN-JINR schools that were held by turns in the
Member States of these international nuclear centres.

The school of 2015 was jointly organized by CERN
and JINR, with the support of the Bulgarian Nuclear
Regulatory Agency, St. Kliment Ohridski Sofia University

SCHOOLS. SEMINARS

Gomel (Belarus), 27 July — 7 August. Participants of the
13th international school-conference “Topical Problems of
Microworld Physics”

and the Institute of Nuclear Research and Nuclear Energy
of the Bulgarian Academy of Sciences. Professor R.Tsenov,
who was elected VBLHEP Deputy Director at the 118th ses-
sion of the JINR Scientific Council, headed the Organizing
Committee of the school in Bulgaria.

Ninety-two students from JINR and CERN Member
States and other regions took part in the school.

World leading specialists in various fields of high ener-
gy physics gave 30 lectures, which were accompanied every
day by discussion sessions for students to learn the subjects
better. Deputy Director of BLTP (JINR) A.Arbuzov read
one of the basic courses of the school on quantum field the-
ory and the Standard Model; A.Bednyakov (BLTP, JINR)
and S. Demidov (INP) headed two discussion groups.

Much interest was shown to traditional lectures on
scientific programmes of CERN and JINR, which were
presented by the leaders of these organizations Professor
R.Hoeuer and Academician V. Matveev.

The agenda of the school also included a brief course of
basic skill of presentation of scientific results to the public.
This course was organized together with BBC professional
journalists who work on scientific topics. They showed key
aspects of their job and held a practical lesson interviewing
students on selected themes.

An important feature of the school was students’ pre-
sentations of their own scientific work and reports on the
projects that were prepared in six discussion groups.
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nMm. M.B.JlomonocoBa, UPB3 u UAN PAH (Poccus),
NT® um. H. H. boromo6oBa (Ykpanna).

Co 2 mo 15 centsa6ps B mecteuke bancko (bonrapusi)
npouua ouepensas, 23-a E¢poneiickaa wikona no gpusuke
evicokux IHepzuil. Kak n3BeCTHO, 3Ta CEpHsI KO IIPOI0JI-
skaeT Tpaaunuu mkon [IEPH-OWSIU, kotopble mpoBoau-
JMCh TIO0YEPETHO B CTPAHAX-YUACTHHUIAX ITUX MEKTyHa-
POJHBIX SACPHBIX IIEHTPOB.

[koma 2015 r. 6b11a oprannzosana copmectHo [IEPH
n OUAN npu mopmepxke ATEHTCTBA IO SACPHOMY pe-
rynmupoBanuto bonrapun, Coduiickoro yHHBepcuTera
nm. cB. Kinmmenrta Oxpuiackoro u MHCTUTYTA SAEpPHBIX HC-
cJe/0BaHUM U siAEpHOM HepreTuku bonrapcekoii akageMun
Hayk. Oprkomuret Bo3riasui npodeccop P.Ilenos, xoro-
poiii Ha 118-it ceccun Yuenoro coera OVSIN Obu1 n30pan
3aMecTtuTeneM aupexropa JIGBD.

B pabote mkombl mpuHATH y9acTHe 92 CTyIeHTa u3
ctpan-yuactHur] OMAN u HEPH, a takxe U3 HEKOTOPBIX
JIPYTHX PETHOHOB.

B pamkax ImIKOIBl BEAYIIMMH MHPOBBIMH CIELHATH-
CTaMH B PA3JIMYHBIX 00JACTSIX (M3MKM BBICOKHX YHEPTHH
Ob110 MpounTano 30 JEKIUi, KOTOPbIE €KETHEBHO COTPO-
BOXKJJAJIUCH AUCKYCCUOHHBIMM CECCUSIMM JUISl JIyUIIEero yc-
BoeHHs MaTepuana. OquH n3 0a30BBIX KYpPCOB IIKOIBI IO
KBaHTOBOI Teopuu mons U CTaHAAPTHOM MOAEIH MPOYH-
tan 3amecturens aupekropa JITO OUSN A.b. ApOys3os,
a PYKOBOJHUTEISIMH [IBYX TUCKYCCHOHHBIX TPYNHI ObUIH

SCHOOLS. SEMINARS

A.B.bexnnsikos (JIT® OUSAN) u C.B. lemunos (Teopern-
yeckuit otaen UAN).

Bornpioli mHTEpEC BBI3BAIM CTABIINE TPaIUIMOHHbI-
MU JIEKITUH 0 Hay4HbIX nporpammax [[EPH u OUAU, xo-
TOpBIE NMPEJCTABUIN PYKOBOAUTENIN 3TUX OpraHu3aluil —
mpocgeccop P. Xoitep n akanemuk B. A. MatBees.

B mporpammy IIKOJIBI Takke OBLT BKJIIOYEH KPATKUH
Kypc OOydeHUs] OCHOBaM IIPEJCTABICHHUS HAYYHBIX pe-
3yJITaTOB HIMPOKOW OOIIECTBEHHOCTH. DTOT KypcC OBLI
OpPTaHW30BaH COBMECTHO C Mpo(eccnoHaTaMu — KypHa-
mucramu BBC, paboraronmu o Hay4qHo#M Temaruke. OHI
pacckazany o KIFOUeBBIX IIPHHIUIAX CBOEH pabOTHI M Po-
BCJIU MPAKTUYECKOEC 3aHATUC, 3allMCaB MHTCPBbHIO CTYCH-
TOB Ha BBIOpaHHBIE TEMBI.

HeoTbeMiemMoli 4acTbIO LIKOJIBI CTAJIO IPEACTABICHUE
CTYICHTAMH Ha CIICIAJIbHON CeCCHH CBOCH COOCTBEHHOMU
Hay4HOH paboThl U BBICTYIUICHHE MO MPOEKTaM, KOTOPbIC
TOTOBWJINCH B KaXK/I0H U3 IECTH AUCKYCCHOHHBIX IPYTII.

B nmomonmHeHne k OOMIMPHON HaydHOH Iporpamme
YYaCTHHUKH IIKOJIBI UMEIH BO3MOXKHOCTH 3aHSATHCS CIIOP-
TOM U MO3HAKOMUTBCS Ha HKCKYPCHUSIX C MPUPOAOH H JI0-
CTONPHMEYATEILHOCTIMH PEKpacHoil cTpanbl bosrapuu.
DT0 TaKKe CIocoOCTBOBAIO HEe(HOPMAILHOMY OOIICHHUIO
YYaCTHHKOB.

ITo obmemy mpusHaHHIO, HIKOJa B bosrapun Oblia
XOpOLIO OpPraHU30BaHa M MPOILIA OYEHb YCIIEHIHO, B YEM
HeMajasi 3aciIyra 1 CaMuX CTY/AEHTOB, KOTOPBIC MPOSBIIN
ceO0st ¢ caMoii JTydIel CTOPOHBI, aKTHBHO YJYaCTBYSI BO BCEX
MEpONPUATHUSAX.

Bonrapus, 2—15 centsa0psa. Yuactauku 23-it EBponelickoit
LIKOJIBI 1O (DM3HKE BHICOKUX YHEPTHi

Bulgaria, 2—15 September. Participants of the 23rd European
School on High Energy Physics
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C 7 1o 11 cenrsOpst B mancuonare «JlyOHa» (Amymira,
Kpeim) mpoxomun 11-it Meswcoynapoonwtii cemunap no
npobnemam yckopumeneil 3apAdCeHHbLIX Yacmuy, TO-
cBsameHHbll namatu B.I1. Capannesa. B Anymre ceMunap
npoBoautcs ¢ 2005 r.

Lems HaygHOTO (hOpyMa — OOMEH HOBOCTSIMH, PE3yJIIh-
TaTaMH U IJIAaHAMH 10 YCKOPHUTEIBLHONW TEMaTHKE, TOITOMY
TPAIMIIMOHHO B HEM yYacTBYIOT IIPEJCTABUTENHN KPYyITHEH-
IIUX YCKOPHUTENIBHBIX LEeHTpoB Poccun, Taknx xak CADY
M. M. B. JlJomonocoBa (Apxanrensck), UTO®, NDBD,
HUILI «Kypuarosckuii unctutyT, UDXD PAH, MAU
PAH, MI'Y um. M. B. JlJomonocosa, HUSIY MUDU, OUBT
PAH (Mocksa), UT1® PAH (Hwxuamii Hosropox), NUSAD
CO PAH (Hoocubupck), 3AO «Luxmorpon» (OOHHHCK),
00O «MmnynbcHble TexHogorum» (Pszans), CIIGIY, AO
HUNDDA (Cankr-Ilerepbypr), HU TITV (Tomck).

Opranu3aTopsl OTMETHIIHM, YTO KOJHMYECTBO YUacT-
HUKOB BO3pocio. Beero Obuto mpounTtano 52 mokiana u
npecTaBiIeHo 62 mocTepHbIX coobmeHus. [Ipu aTom cpe-
I TOKJIaJJYUKOB OOJIBIIIE TIOJIOBUHBI — MOJIOZBIEC yUCHBIE.
Cemunap otkpein jgokian C.U. TrorionnukoBa (OMSN)
o HayuHoMm Hacneauu B.II. Capannera. Spkue cooOrie-
Hus npeAcTtaBuiau kojuiern w3z UAD um.I'.U.byakepa
(HoBocubupck). E.b.JleBuueB BBICTYIMWII C IBYMS [0O-
KJIaJlaMd — O MEX/IYHapOJAHOM IPOCKTE IUKINYECKOTO
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KoJutaiiiepa Ha cBepxBbicokyto sHepruto FCC (LIEPH), a
TaKkke 00 MHTEPECHON HAYYHOH MporpamMme Ha JIEKTPOH-
no3utpoHHoM komnaiaepe BOIII-4M. I1.1O.IllatynoB B
MIPOIOJKEHHE ITOM TeMbI paccKa3al O Pa3BUTHU yCTAHOB-
ku BOIIII-2M u pa3paboTke HHKESKIIMOHHOTO KOMILICKCa,
KOTOPBIN MTO3BOJIUT MOIYYUTh 00JIee MHTCHCHBHBIC ITyYKH
MIO3UTPOHOB U TOAHATH CBETUMOCTH OOOMX KOJUIaiIepoB.
B.B.IlapxomMuyk npeacTaBu COJAEpXkKaTeAbHBIN JOKIak
0 MEPCIEKTUBAX CO3AAHMsI CUCTEM 3JIEKTPOHHOI'O OXJIaX-
JICHUSI Ha SHEPTUI0 B HECKOJIBKO METadIEKTPOHBOJBT, a
TaKke O Pa3padOTaHHON M CO3JaHHOW JUIsS Hay4HO-HC-
cienoBaTensckoro mentpa B FOmuxe (I'epmanns) cucreme
9JIEKTPOHHOTO OXJIaXkaeHus: Ha 2 MaB.

OmHa w3 ceccMd  NPAaKTHYECKH  IOJIHOCTBIO
Obuta  mocesimena npoekty NICA. Bwume-nupexrop
OUsIN T.B.TpyOHUKOB pacckazal O cTaryce Tpo-
exta, A.O.Cugopun — o craptoBoil Bepcuun NICA,
A.B.]JlynapeB — 0 COCTOSSHUM CTPOUTEIBHON 4acTH, COO-
PY>XEHUU 3AaHUM 1JIs1 KOJUTaiiepa U AeTeKTOpoB. bobioi
unTepec BbI3Bas noknan E.E.JloHnma o cocrosiHMu pa-
00T IO CO3JaHUIO0 MCTOYHUKA BBICOKO3APSTHBIX HOHOB.
[Ipo3By4ano MHOro JOKJIaA0B MO PAa3BUTHIO YCKOPUTEIb-
HoM TexHUKH. A. A. DaTeeB pacckasai 0 CHCTeMax BITyCKa-
BBIIYCKa My4KOB Ha yckopuremsax kommiaekca NICA.

In addition to the ambitious scientific programme, the
participants could do sports and in excursions get acquaint-
ed with the nature and places of interest of the wonderful
country — Bulgaria. That was a good motive to informal
contacts among the participants.

It was mutually agreed that the school in Bulgaria was
well organized and successfully accomplished. To a great
extent it was due to the students who did their best and ac-
tively participated in all events.

On 7-11 September, the 11th International Seminar
on Problems of Charged Particle Accelerators was held
in the health centre “Dubna” (Alushta, Crimea). It was
dedicated to the memory of V.P. Sarantsev. The seminar has
been held in Alushta since 2005.

The purpose of this scientific forum was an ex-
change of news, results and plans in the accelerator topic.
Traditionally it was attended by representatives of the largest
accelerator centres of Russia, such as the Lomonosov NAFU
(Arkhangelsk), ITEP, IHEP, NRC “Kurchatov Institute”,
IPCEC RAS, INPRAS, the Lomonosov MSU, NRNU MEPI,
JIHT RAS (Moscow), IAP RAS (Nizhni Novgorod), INP SB
RAS (Novosibirsk), the companies “Tsiklotron” (Obninsk)

and “Impulsnye tekhnologii” (Ryazan), St.PSU, the com-
pany SRIEPE (St. Petersburg), and NR TPU (Tomsk).

The organizers noted that the number of participants
had considerably increased. Fifty-two reports and 62 poster
presentations were made. More than half of the lecturers
were young scientists. S.Tyutyunnikov (JINR) opened
the seminar with a report on the scientific heritage of
V. Sarantsev. Scientists from the Budker INP (Novosibirsk)
made interesting presentations. E.Levichev made two re-
ports: about the international project of a cyclic collider at
superhigh energy FGG implemented at CERN and about
an interesting scientific programme at the electron—positron
collider VEPP-4M. P.Shatunov continued to discuss this
topic speaking about the development of the setup VEPP-
2M and the work-out of an injector complex that will allow
obtaining more intense positron beams and an increase in
the luminosity of both colliders. V. Parkhomchuk made an
informative report about the prospects for development of
electron cooling systems at an energy of several MeV and
about the 2 MeV electron cooling system developed for the
research centre in Jilich (Germany).

One of the sessions was fully devoted to the NICA proj-
ect. JINR Vice-Director G. Trubnikov spoke about the status
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Ha cemunape ObUIM IIMPOKO TpeJCTaBJICHBI pado-
TBI MIPUKJIAJHOTO XapaKTepa, CBSA3aHHBIC C MPUMEHEHHEM
YCKOpUTEJIeH B CMEXHBIX HAYYHBIX OOJIACTSX, HAIPHUMED,
B (M3MKe TBEPAOTO Tema. Tak, TOKIax 3aMECTUTENS TUPEK-
topa UTD® A.A.TonydeBa « IHTEHCHBHbBIC HOHHBIC TyY-
KM 715l TeHepalMi 3KCTPEMAJIBHOTO COCTOSIHUS BELIECTBAY
OBUT MOCBAIIEH NHTEPECHOMY NPHUII0KEHHIO, KOTOPOE BaK-
HO JyIsl IOHUMaHHS CTPYKTYPBI TBEPIOTO TeJla U MepeKIIn-
KaeTcs ¢ Teopuel bonbioro B3peIBa, — 3KCTPEMATLHOMY
COCTOSIHMIO BELIECTBA, aCTpO(U3UKE U T. II.

OpHa U3 ceccuii ObLIa MOCBSIIEHA YCKOPUTEISIM ITPO-
MEKYTOUHbIX M HU3kUX sHepruid. b.H.I'mkan pacckasan
0 Pa3BUTHHM LHMKIOTpOHHOrO Komruiekca JISIP, ¢ynna-
MEHTAJIBHBIX HCCIIEIOBAHUAX II0 CHHTE3Y CBEpXTsKe-
JIBIX JJIEMEHTOB W TMNPUKIAAHBIX HCCIICAOBaHUAX. B umuc-
Je JIOKJIAJ0B 10 YCKOPHUTEIIBHON TEXHHKE MOXXHO OTMe-
tuth noxman C.A.Pactureesa (MAD um. I'.U.Bynkepa)
«Y CKOPHUTENBHBIH Macc-CHEKTPOMETp C CEeJISKIHEel HOHOB
B BBEICOKOBOJIFTHOM TE€PMHUHAJIE» 00 OPUTHHATIBHON padoTe
M0 CO3/1aHUI0 Macc-CIIEKTPOMETpa AJIS ONpEeNICHHs BO3-
pacra MCKOIaeMbIX, HCCIIEOBAHUS 00pa31oB, ¢ TOMOIIBIO

KOTOPOTrO OHpPEJEeNMWIN BO3pacT ANTalCKOW HPUHIIECCHI.
C.H.Cenpix u A.K.Kamunckuit (OUSAN) cnenanu uHTe-
pecHBII TokIan o paboTax Ha Ma3epe Ha CBOOOIHBIX DJICK-
TpPOHAX U IJIaHAX CO3[aHMs MaTepUalOBETUECKOr0 LIEHTpa
Ha OCHOBE X pa3paboToK.

Ha «npuknagnoi» ceccun M. ®.Boporymus B no-
kinane «Yckopurenu HUMODA nns npukiagHOro HazHa-
YEeHUs» paccKa3al O CO3AaHUU METUIMHCKHUX YCKOpHUTE-
neit. E. A.llltapknes (MUAD nm.I'. . Byakepa) B moxmazne
«IIpoMsinuieHHBIE YCKOpUTENH d1eKTpoHoB MY s cre-
PUIH3ALNY METUIIMHCKUX M3/1eNNi 1 00pabOTKM MUIIEBBIX
MIPOAYKTOBY MPEACTABII OJHO U3 aKTHBHO Pa3BHUBAIOIINX-
Csl B MHpPE HaTIpaBJICHUH.

OOMeH MHEHHMSMH U IUIOJIOTBOPHBIC HAay4yHBIC JHC-
KYCCHM TPOJOJDKAJINCh M TIOCIE OKOHYAHMS 3acelIaHuil,
yeMy crocoOCTBOBaja Imieapas KppIMCKasl IPUPOAa | TIpe-
KpacHBbIC YCIIOBHS TAHCHOHATA: 000PYAOBaHHBIN YI0OHBII
wisok, kade «J{yook». Taxke st y4aCTHUKOB KOH(DEpeH-
WU ObUTa OpraHW30BaHa dKCKYPCHS Ha TEIUIOXOJE B TapK
«ITapamn3» (AiiBazoBckoe).

of the project; A.Sidorin, about the start version of NICA;
A.Dudarev, about the construction of buildings for the col-
lider and detectors. The report by E.Donets on the status of
development of the high-charged ion source was met with
great interest. Many reports were made on the development
of accelerator techniques. A.Fateev spoke about the intake
and exhaust systems at the accelerators of the NICA complex.

Papers on applied research were extensively presented
at the seminar. They were concerned with the application
of accelerators in the related fields of science, for exam-
ple, in solid matter physics. The report of ITEP Director
A.Golubev “Intensive ion beams for generation of critical
state of matter” discussed an interesting application that is
important for understanding of the solid matter structure
and even echoed the Big Bang theory — critical state of
matter, astrophysics, etc.

One of the sessions dealt with accelerators of interme-
diate and low energy. B. Gikal spoke about the development
of the cyclotron complex of FLNR, fundamental studies on
the synthesis of superheavy elements and applied research.
S.Rastigeev (Budker INP) presented a report “Accelerator

mass spectrometer with ion selection in high voltage termi-
nal” about interesting work to develop a mass spectrometer
for determination of the age of minerals and study of sam-
ples, which was applied to tell the age of the Altai Princess.
S.Sedykh and A. Kaminsky (JINR) made an interesting re-
port about studies at the maser on free electrons and plans
to establish a materials research centre on the basis of their
elaborations.

At the session on applied research, M. Vorogushin made
a report “SKIEPE accelerators for applied studies”, where
he spoke about the development of medical accelerators.
E.Shtarklev (Budker INP) delivered a report “Industrial
electron accelerators ILU for sterilization of medical equip-
ment and processing of food products”, dealing with one of
the world’s actively developing topics.

Beautiful scenery of the Crimea and excellent condi-
tions at the health centre made the exchange of views and
scientific discussions even more fruitful: there were a com-
fortable beach and a café “Dubok” at the participants’ dis-
posal. An excursion to the park “Paradiz” (Aivazovskoe) on
a ship was organized for the participants.
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AMEPHIKA

HayuHble coTpymHMKKM HalmoHanbHOWM ycKOpUTesb-
Hort gnlabopatoprn SLAC MuHMCTEpPCTBa 3HEPreTHKU
CWA n KanngopHHHCKOro yHMBEpPCHUTETA MPOAEMOH-
CTPHpOBaM HOBbIM 3(pEKTHBHBIF CrOCO6 YCKOPEHHS
MO3UTPOHOB. TakKOM METOH MOMKET IOMOYb YBEJIMYHTb
SHEPIrHH M YMEHBIIMTb pa3Mepbl JIMHENHBIX YCKOPHTENEN
yacTuL B ByayLiem.

PaHee y4eHble oTmedasny, 4TO «CepdHHI 3apsizKeH-
HBIX YaCTHL| N0 BOJIHE MOHM3MPOBAHHOI'O rasa Wiy rjias-
Mbl YBEJIMYMBAET MX SHEPIHIO M 3TO XOpowWo paboTaeT
IUIs1 3JIEKTPOHOB. DTOT METOJ MO3BOJISIET MPOM3BOIONTH
YCKOPHTENM MEHBLIMX pa3MepOB, HO 3JIEKTPOHbI — 3TO
JIMIIb TOJIOBHMHA pelleHnsl [isi OyayLMX KOJUIaraepoB.
Tenepb y4yeHble MPOABHMHYJIMCb Aasiblle — OHM MpPHMe-
HWJIM 3TOT METOA MJIsl MO3HWTPOHOB Ha YCTaHOBKE [Jisi
MEepefoBbIX SKCMEPHMEHTANIbHBIX TECTOB YCKOPHTENS

I'pynna nHAMMCKUX YUEHBIX
Triepe;] Ha4aaoM IOA3EMHBIX
pabor

Neutrino researchers enjoying
some fresh air before the real
work begins underground

AMERICA

Researchers from the U.S. Department of Energy’s
(DOE) SLAC National Accelerator Laboratory and the
University of California, Los Angeles, have demonstrated
a new, efficient way to accelerate positrons, the antimatter
opposites of electrons. The method may help boost
the energy and shrink the size of future linear particle
colliders.

The scientists had previously shown that boosting the
energy of charged particles by having them “surf” a wave
of ionized gas, or plasma, works well for electrons. While
this method by itself could lead to smaller accelerators,
electrons are only half the equation for future colliders.
Now the researchers have hit another milestone by
applying the technique to positrons at SLAC’s Facility
for Advanced Accelerator Experimental Tests (FACET).

“Together with our previous achievement, the new
study is a very important step toward making smaller,

SLAC (FACET — Facility for Advanced Accelerator
Experimental Tests).

«(lprHMMasi BO BHMMaH¥eE HallM MpefblayliHe O-
CTHIKEHHS], MOXKHO CKa3aTb, YTO HOBblE€ KCCJIENOBAHHMS
MpEeCTaBIIsIIOT COOOF BazKHbIF 3Tar B MPOM3BOACTBE He-
6onblunx, 60s1ee NelEeBbIX JIEKTPOH-MO3UTPOHHbBIX KOJI-
JIafiIepOB HOBOI'O TMOKOJIEHHS], — MPOKOMMEHTHPOBAJI
pesyJibTaTbhl MCCIIENOBaHNUI OOVMH M3 aBTOPOB MyOrMKa-
umm B xypHane “Nature” M. Xoyran. — FACET — noka
€[MHCTBEHHOE MECTO B MMpPE, TIE€ Mbl MOXKEM YCKOPSITb
MO3UTPOHBI M 3JIEKTPOHBI C MOMOILBIO 3TOrO METOAAN.

A3nd

IMpoekT «VHaW¥KicKasi HaLMoHasbHasi obcepBaTopHs»
(INO). lNop rpanmnTHBIMK ropamw Ha tore VHonv peannsy-
eTCsi camblfl GOJIBILOK MPOEKT PyHOAMEHTAsIbHBIX Hayd-
HBIX MCCllefoBaHMH cTpaHbl. OfjHa U3 [J1aBHbIX 3a4a4 9KC-
MeprMeHTa — M3MEePHUTb MacCy HEMTPHHO C MOMOLIBIO OC-

less expensive next-generation electron—positron
colliders,” said SLAC’s Mark Hogan, co-author of the
study published in “Nature”. “FACET is the only place
in the world where we can accelerate positrons and
electrons with this method.”

ASIA

Indian Neutrino Observatory project (INO). Deep
beneath some granite hills in the south of India, the
country’s largest basic sciences project is in the works.
One of the main aims of the experiment is to measure the
mass of these neutrinos through these oscillations. This
project in India involves nearly 26 scientific institutions
and about 100 scientists drawn from the country, a
collaboration which is expected to grow further in the
coming years.

“We have been part of many collaborations abroad,”
said the coordinator, physicist D.Indumathi. “Here, we
have a fully Indian experiment where we have the chance




UMLK, [JaHHbIF NpoekT B MHOMK o6benrHsIeT OKOJIO
26 Hay4HbIX MHCTHTYTOB M 100 y4yeHbIX CO BCet CTpaHbl.

«MpbI yyacTByeM BO MHOMMX KoJitabopalusix 3a rpa-
HyLen, — roeoput ousmk [. ViHgymaTtxy, koopaumHaTop
BHEIUHMX CBSI3€M MHAMFCKOM obcepBaTopnn. — 3aech
MbI MPOBOAMM YMCTO MHAMMCKHI SKCTMEPHMEHT, M Y HaC
€CTb IIAHChl OMpPEAENMTb HallK COOCTBEHHbIE 3ajadv M
MIEV B HAyKe M MOCTaBUTb HAaLlM SKCMEPUMEHTbI Ha COO-
CTBEHHOM 0HOPYIOBaHMH.

INO 6yneT pacnionaraTbcsi B TYHHENE IIMHON 1,3 KM,
B KOTOpOM Haxopsatcst Tpy nomeiyeHuss 1 50000-ToHHbIM
sKeJIe3HbIN KaJlOpMMETP, KOTOPbIF CTabMIIM3HUpPYET N3Me-
HEHHsI TEMIEpATypbl. DTOT HENTPHHHBIN AeTEKTOP OyneT
CaMbIM MaCCHBHBIM B MUPE.

«MbI pa3paboTarny TEXHOJIOTHH CTPOUTENBCTBA yCTa-
HOBKM, COBEPLIEHHO OTJINYHbIE OT BCEX AETEKTOPOB HEMN-
TPYHO B MHpe», — TOBOPHT Mpodeccop HHyKEHEPHbIX
Hayk A.[llpabxakap.

Hanboriee HHTEHCHBHBIE WCCIIENOBaHHMSI HEHTPH-
Ho Beaytcsi B CLIA, Poccnn, Ppanumn, Vtannn, Kurae,
dAnonnn m lOxkHor Kopee. B mapte 2015 r. Kntan co-
obLKIT O Ha4asne CTPOMTENIbCTBA HEMTPHUHHOM obcepBa-

T. Kamzura
(Ha doto ciesa),
A.MakaoHaJIbg

T.Kajita (left) and
A.McDonald

to determine our own physics goals and ideas, our own
experiments, our equipment.”

The INO will be housed in a 1.3 km-long tunnel
(three quarters of a mile) that contains three caverns and
a 50,000-ton iron calorimeter, which detects changes in
heat. That neutrino detector will be the most massive in
the world.

“The technology that we are building indigenously
is totally different from all the detectors that are built for
neutrinos,” says A.Prabhakar, a professor in electrical
engineering.

Most advanced countries are already working
vigorously in neutrino science with dedicated labs. These
include the United States, Russia, France, ltaly, China,
Japan, and South Korea.

In March this year, China also announced the
construction of a neutrino observatory in its Jiangmen
province with similar goals. Like the INO, the Jiangmen
underground neutrino observatory is expected to be
completed by 2020.

OANDKECT
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Topuy B MpoBHHLMM L[3siHMbIHB. Tak ke, kak v INO, nog-
3eMHasi HeNTprHHasi obcepBaTopusi B LI3sIHMbIHB HOTKHa
6bITb nocTpoeHa K 2020 r.

EBPOIIA

HobeneBckas npemusi no punsnke 3a 2015 r.

6 okTs6psi. OTKpbITHE O NMepexofe HENTPHUHO U3 Of-
HOro «apomata» B Apyrov ygoctoeHo Hobenesckor npe-
muny no pusrke 3a 2015 r.

T.Kagsnta n A.MakpoHanbn BO3MaBfsyin paboTy
OBYX KOMaHA YYE€HbIX, KOTOpble CHesajiv BayKHEHLIHNe
HabJIOAEHNS 3THMX YaCTHLl B ABYX OOJIBIIMX MOA3EMHBIX
yCTaHOBKaXx, Haxofsumxcs B AnoHnn v KaHane.

[lpodeccop T.Kamsnta wn3 Tokwmwckoro yHvBep-
cuTeTa CKasall, YTO CYMTAeT 3TH HCCIIENOBaHHs O4YeHb

BayKHbIMM, TaK KakK OHHM OMNPOBEPraioT MpekHHUe Mpef-
CTaBJIeHHMsI B 3TO¥ obniacTh: «5l nmosiarato, 4To Camoe BaK-
HOe [l HaC — 3TO TO, YTO eCTb pH3HKa 3a npeaeiaMmu
CTaHgapTHOV MOLENH».

[Tpocpeccop A.MakpoHanbn pabotaet B KnHrcroHe
(Kanapa). «K cyacTblo, y MeHsi MHOI'O KOJIJIET, KOTOpbIE
pasmeniaT MpeMHIO CO MHOM, — cKa3ast oH. — OHu rpope-

EUROPE

The 2015 Nobel Prize in physics

6 October. The discovery that neutrinos switch
between different “flavours” has won the 2015 Nobel
Prize in physics.

Takaaki Kajita and Arthur McDonald led two teams
which made key observations of the particles inside big
underground instruments in Japan and Canada.

Prof. Kajita, from the University of Tokyo, said
he thought his work was important because it had
contradicted previous assumptions.

“I think the significance is — clearly there is physics
that is beyond the Standard Model.”

Prof. McDonald was in Canada, where he is a
professor of particle physics at Queen’s University in
Kingston. “Fortunately, | have many colleagues as
well, who share this prize with me,” he added. “[It’s] a
tremendous amount of work that they have done to
accomplish this measurement.
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nlanyv rpoMapiHyto paboTy, YToObI MOMyYUTh
3TH pe3ysbTaThb.

LIEPH (LliBeniuapus). Ceronnst LIEPH,
roe pacrionaraetcsi M paboTaeT Camblf
6OJIbLION B MHMpPE YCKOPHTESb YacCTHL —
Bornbion agponHsiv kosuanpaep (LHC), Bo
MHOI'OM acCOLIMMPYETCS C MOWCKOM M AO-
Ka3aTeJIbCTBOM CYLIECTBOBaHMs CybaToMm-
HBIX 4YacCTHL| C LIeJIbl0 MPHUOTKPbITh TarHbI
BcenenHon.

OpHako Ha LHC, RoTOpbI¥Yl MMeeT mv-
Hy 27 KM, HeJb3s1 BBIMOJIHUTb HEKOTOpPbIE
3ada4yr B MEOMLIMIHCKMX HKCCJIeOOBaHMSIX,
nostomy wH:keHepbl LIEPH npemnoskvnm
MWHVATIOPHBINI JIMHEWHBIM YCKOPHTENb —
«MMHHM-JIMHAK», YTOObl aKTMBHO MCIOJb30-
BaTb €ro B MeIHLIMHE.

«MMHM-NTMHAK» KOMITAaKTHBIF, BCEro 2 M
IJIMHOM, YTO MO3BOJISIET MCIOJIb30BaTh €ro
B GOJIbHHMLIAX [JIsi TOMOrpapryeCcKoNn ana-
FHOCTHIKH M JieyeHHns paka. OH COCTOMT w3
JeTbIpex MofyJieH, Kaxabiv annHon 50 cm.

CERN (Switzerland). CERN, the home
of the largest particle accelerator in the
world, the Large Hadron Collider (LHC),
may be more associated with quests
to discover and prove the existence of
subatomic particles in attempts to unveil
the secrets of the universe.

The facility, however, appears to also
have potentials in medical application
albeit the 27 kilometer LHC isn’t fit for the
job so engineers at CERN came up with a
miniature linear accelerator, or mini-Linac,
to have something more useful in the
medical industry.

At 2 meters long, the mini-Linac is just
small enough for it to be used in hospitals
for medical imaging and treatment of
cancer. The accelerator is composed of
four modules each measuring 50 cm long.

The first of the modules was already
completed.
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