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NabopaTopusi TeopeTuyeckon pusnkm
umMm. H.H. Boronto6oBa

W3yden cekrop TEeMHOW MaTepuud B MHUHHMAJIbHOMN
(MCCM) u memmuaumansHOH (HMCCM) cymepcumme-
TpuuHoi CTanaapTHON MoJenu. PaccMOTpeHHbIE 1BE MOJIE-
JIM B 9TOM CeKTope oueHb pa3nuyHbl: B MCCM nervaimmas
YaCTHIA SIBISETCS B OCHOBHOM (DOTHHO-CYNEPIAPTHEPOM
(oTOHa M OKa3pIBaeTCA TSKEJION COTNIACHO OTPAHHYCHHU-
ssv w3 ganHeix LHC, a 8 HMCCM oHa umeeT GOIbIIyio
CHHIVIETHYIO KOMIIOHEHTY M TI03TOMY HE 3aBHUCHT OT Orpa-
HUYEHUH Ha Macchl CynepnapTHepoB. Jlerkue HeUTpanuHoO
B HMCCM BechbMa MHTEPECHBI C TOYKH 3PEHUS JTaHHBIX
kosaboparun «Fermi». Takue manble Macchl He MOy4a-
forcsi B MCCM. IlpencraBieHsl MepCreKTUBBl OTKPHITHI
B akcnepumenTe XENONIT (I'pan-Cacco, Mtanus) u Ha
LHC npu suepruu 14 T>B.

Beskidt C., de Boer W., Kazakov D. 1. // Phys. Lett. B. 2014.
V.738. P.505.

IIpeoxeH HOBBIM METOJ MOIYYEHUS KOT€PEHTHOIO
H3JIIy4YCHUs, OCHOBAHHBII Ha HKCIIOJb30BAaHUM KBAaHTOBBIX
MOJICKYJIAPHO-AACPHBIX MEPEXOA0B B ABYX- U TPEXaTOM-
HBIX MOJICKYJIaX CICHUAJIbHOTO THIIA. Breminee nsjiayde-
HUE JEUCTBYET Ha JIByXypOBHEBYIO CUCTEMY, B KOTOPOil
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BEPXHUU YPOBEHb SIBJISETCS MOJEKYSIPHBIM COCTOSIHHEM,
a HIKHUN — SIIEPHBIM PE30HAHCHBIM COCTOsiHUEM. B pe-
3ynsTare (B OTIIMYHE OT OOBITHOTO JIa3epa) BO3HUKAET cpe-
Jla C MHBEPCHOW 3aCENICHHOCTHIO, U HET HEOOXOMUMOCTH
MIPOU3BOIUTE TIPEIBAPUTENBHYIO Hakadky. [Iporece compo-
BOYX/IAETCSl KOTEPEHTHBIM U3tyueHueM. OMUCaHHBIN METO
oopMIICH B Ka4eCTBE H300PETCHHUSL.

benses B. b., Muanep M. b. Crioco0 moiry4eHnst KOTepeHTHOTO
uznydenus. [larent PO Ne2527313.

O000meH MeTon BapHalmoHHOTO KoHTpacrta LTyp-
MaHa JUIsl SKCIIEPUMEHTAIbHBIX KPUBBIX PACCESHUS MHOTO-
(ha3HBIX (ppaKTATBEHBIX CUCTEM, COJCPIKAIIIX «TOUKY H3JI0-
Ma» B JIBOMHOM JIOrapu(pMHUecKoM Maciitabe. Pa3Burhrii
aHaJIM3 IO3BOJSET OTBETUTh HA Kaue€CTBEHHBIN BOIPOC,
MOTPY’KEH JIM OMUH (hpakTan B Apyroi mwiu oda (pakraia
MOTPY>KEHbl B OJHOPOJHBIM PacTBOPUTENb WIM TBEPAYIO
MAaTpHILy.

Cherny A. Yu., Anitas E.M., Osipov V. A., Kuklin A.1 //
J. Appl. Cryst. 2014. V. 47. P. 198.

Ipemnoxen HoBbi 3bdexr mis OvSS-pacnana, 3a-
KITIOYAIOMIMNCA B TeHeparmuu 3(PQPEeKTHBHOW MaiopaHOB-
CKOM MaccOBOM MaTpHLbl, HHIYLUPOBAaHHOH sAepHON
cpenoit. DhdexT NPUBOAUT K YBETHUCHHIO CKOPOCTH pac-

Bogoliubov Laboratory of Theoretical Physics

The dark matter sector was considered within the con-
strained minimal supersymmetric SM (CMSSM) and the
next-to-minimal supersymmetric SM (NMSSM). In the
dark matter sector the two models are quite orthogonal:
in the CMSSM the WIMP is largely a bino and requires
large masses from the LHC constraints. In the NMSSM
the WIMP has a large singlino component and is there-
fore independent of the LHC SUSY mass limits. The light
NMSSM neutralino mass range is of interest for the hints
concerning light WIMPs in the Fermi data. Such low mass
WIMPs cannot be explained in the CMSSM. Furthermore,
prospects for discovery of XENONIT (Gran Sasso, Italy)
and LHC at 14 TeV are given.

Beskidt C., de Boer W., Kazakov D. 1. // Phys. Lett. B. 2014.
V.738. P.505.

A new method for creating coherent radiation using the
quantum molecular-nuclear transitions was suggested. The
external radiation acts on a two-level system, where the up-
per level is a molecular state and the lower one is a nuclear
resonant state. As a result, unlike the usual laser, there ap-

pears a medium with the inverse population and there is
no necessity to make preliminary saturation. The process is
accompanied by coherent radiation. The method was regis-
tered as a patent.

Belyaev V. B., Miller M. B. Method of Generation of Coher-

ent Radiation. The State Register of Russian Federation with pat-
ent No.2527313.

The Stuhrmann contrast variation method was general-
ized for experimental curves from multi-phase fractal sys-
tems that contain a “knee point” in a double-logarithm scale.
The developed analysis allows one to answer the qualitative
question of whether one fractal “absorbs” another or they
both are immersed in a surrounding homogeneous medium
like a solvent or solid matrix.

Cherny A.Yu., Anitas E.M., Osipov V. A., Kuklin A.1 //
J. Appl. Cryst. 2014. V. 47. P. 198.

A novel effect in the 0y decay related to generation
of an effective in-medium Majorana neutrino mass matrix
was proposed. It leads to an enhancement of the Oy de-
cay rate. A measurement of the rate may lead to the ap-
parent incompatibility of the extracted neutrino mass with
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naga. Mi3MepeHue 3Toil CKOPOCTH MOXKET NMPUBECTHU K He-
COBMECTUMOCTH HM3BJICYCHHON 3(PEKTUBHON HEUTPUHHOM
MAacchl ¢ MAaCCOM, U3BJIEUEHHON U3 JAHHBIX MO pacrary, Win
C OrPaHUYCHUSIMH, MOJYYEHHBIMH M3 KOCMOJIOTHYECKHX

JIAaHHBIX.
Kovalenko S., Krivoruchenko M. L, Simkovic F. // Phys. Rev.
Lett. 2014. V. 112. P.142503.

Nabopatopus husnkn BLICOKUX 3HEPrumn
mm. B.U.Bekcnepa n A. M. banguHa

B gerBeprom kBaprane 2014 r. B JI®BD B pamkax pas-
BUTHS YCKOPHUTEIILHOTO KOMIUIEKca Jiaboparopuu Obuia
3aBepllieHa MOATOTOBKA MOMEIIEHUS JJIi HOBOTO TSIKEIIO-
HMOHHOTO JIMHAKA, TJI¢ Ha4yajach yCTAaHOBKAa 000OPYIOBaHMSI.
Hauvars! cTpouTesibHbIe paboThI 10 COOPYKEHHUIO KOMILIEK-
ca HKCIEPUMEHTAIBHBIX MaBWIBOHOB U KOJIbIla KOMJIaiiepa
NICA.

3arnyIieHa moJjiHasi TeXHOJIOTHYEeCKast JIMHUS 110 COOpKe
U TECTUPOBAHUIO CBEPXMpoBOAAMNX MarHutoB (SC) mns
NICA u FAIR. OHa BKJIIOUa€T y4acTOK JUIsi IPOU3BOJICTBA
CBEPXIIPOBOJIAIIECTO Kalelss, MacTepCKyI0 IO H3TOTOBIIE-
HUIO OOMOTOK, YYacTOK COOPKHM MarHuTOB, H3MEPEHHs

S g—— e
- e i

Jlaboparopwust HU3MKK BHICOKHX dHepruit uM. B. V. Bekcnepa
u A.M. banauna, nexadbps 2014 r. [Inomanka Oyaymiero
komruiekca NICA. Paboraer ManiHa Mo BJaBIMBaHHUIO CBait

KauecTBa IIOJIS, @ TaK)Ke BAKYyMHBIX M KPHUOTEHHBIX HC-
neiTanuil. C ycrieXxoM HCHBITaH TpeNCcepuiiHbI 00pasern
JIIOJIBHOTO MarHuTa Oycrepa. B pamkax npoexro MPD,
CBM u BM@N co3nana «4ncrasi KOMHaTa» Jjsi cCOOpKH
U TECTOB MHKPOCTPHUIIOBBIX KPEMHHEBBIX JETEKTOPOB.
VIHTEHCHBHO BEIHCh PAabOTHI 1O MOATOTOBKE YCTAHOBKH
BM@N x npexacrosiiemy B (eBpasie 2015 1. ceancy Ha
IIy4Ke HYKJIOTPOHA.

Y4acTue B COBMECTHBIX IIPOEKTAX,
peasusyembix B IEPH

Corpynnuku JI®BD, 3axelicTBOBaHHBIE B MPOEKTaX
ATLAS, CMS u ALICE, npuHsIu y4acTHe B TECTOBOM Ce-
ance Ha LHC. Bce moacucremsl, 3a KOTOPBIE HECET OTBET-
crBeHHOoCTh OMSIN, paboTany B ITaTHOM pexHME.

B 2014 1. 66110 3aBEpIICHO COOPYKECHUE IKCIICPUMEH-
tanpHOH yctaHoBKH NA62 Ha SPS IIEPH. B xone TectoBo-
ro ceaHca, MPOBEJCHHOr0 B IIEPHO/] C OKTSIOPS 110 JIeKaopb,
nzrorosienusie B OMSMN cTpoy-kamepbl ObUIH TTIPOBEPEHBI
B YCIIOBHAX peabHON paboTHI.

C yuactuem rpynnsl OUSM cocTosicss TeCTOBBI
ceaHc IO IMporpamme HM3MepeHuil mpouecca MarBeeBa—

Veksler and Baldin Laboratory of High Energy Physics, December

2014. The construction site for the NICA complex.
The pile pressing machine at work
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JlaGoparopus ¢pusukn BeIcokuX dHepruit um. B. U. Bekcnepa
u A.M. bannuna. McnpiTanus npeacepuitHOro TUMOIEHOTO
MarauTa OycTepa: BeIyTCsl H3MEPEHHs] MaTHUTHOTO TIOJIS

the value of neutrino mass determined or restricted by the
B decay and cosmological data.

Kovalenko S., Krivoruchenko M. I, Simkovic F. // Phys. Rev.
Lett. 2014. V. 112. P.142503.

Veksler and Baldin Laboratory
of High Energy Physics

As part of further development of the accelerator com-
plex, the hall for the new heavy ion linac (HILAC) was
fully prepared for the equipment installation. The civil con-
structions on the NICA complex (collider ring and experi-
mental halls) have been started.

Technological line for the serial assembling and tests
of the superconducting (SC) magnets now has the complet-
ed chain. It includes the workshop for the cable production,
the workshop for fabrication of the superconducting coils,
the line for the magnet assembly, benches for magnetic field
measurements, vacuum and cryogenic tests. A pre-produc-
tion prototype of the Booster dipole magnet was assembled
and successfully tested. The clean room of the workshop
for micro strip detector assembly & test was put in prepara-
tion. VBLHEP team intensively worked on the construction

Veksler and Baldin Laboratory of High Energy Physics.
Tests for the pre-production Booster dipole magnet.
Measurement of the magnetic field

of the BM@N experimental area, counting rooms and prep-
aration aimed for the first BM@N test run at the extracted
Nuclotron beam in February 2015.

Participation in CERN Projects

The VBLHEP physicists involved in the ATLAS, CMS
and ALICE projects took part in the test run of the LHC. All
the subsystems which are under JINR’s responsibility were
put in operation.

In 2014 assembling of the NA62 setup at SPS was
completed. During the test run which was held at CERN
SPS in October-December, all the straw tube chambers
produced at JINR were tested in real beam conditions.

In 2014 the test run on the Matveev—Muradian—Tav-
khelidze—Drell-Yan process measurements with a 160 GeV
pion beam and a hydrogen polarized target was carried out
within the framework of the COMPASS experiment. The
JINR group was responsible for putting the enhanced data
acquisition system (DAQ) in operation; preparation of the
polarized target; preparation of the engineering facilities
of the experimental hall; hadron calorimeter (HCAL1) and
tracking detector (MW 1). The run was successful.




B NABOPATOPUAX NHCTUTYTA

Mypansana—TaBxenunze—/lpemna—Sna Ha mydke NHOHOB
SPS skcnepumenta COMPASS, B kotopom OUSU otse-
4yaeT 3a BHEIPEHHE HOBOW CHCTEMBI cOopa M 00paboTKh
JAHHBIX, MOATOTOBKY MOJIIPU30BAaHHOM MHIIEHH, PadoOTy
aaponHoro xanopumerpa HCALL u tpekoBoro nerekropa
MW 1. Ceanc mpoliien ycreurHo.

JNabopaTopus sgepHbIX Npobnem
nm. B.TM.OQxenenoBa

I'pynmoit JISITT B cocraBe kosutaboparuu «Daya Bay»
ObUTH TIOTy4eHBI HOBBIC pPE3YJAbTaThl H3MEPEHUs yIia
cMemmBanus Heiitpuno O3 u mis Am2,: sin?20y =
=0084+0005, Am2,=2447010. Oro
sin?26,3 Ha ceronus ABNAETCS HaHGONEE TOUHBIM B MUPE,
a 3Hauenne Am 2, CpaBHUMO 1O TOYHOCTH C H3MEPEHHAMU
apyroro dueiiBopHoro cpeaaero — Am %1 - Kpome ocHoB-
HOTO OCHUWJUIILIMOHHOTO aHaiu3a ObUI IIPOBEAEH IOUCK
CUTHAJIa CTEPUIbHBIX HEUTPUHO, KOTOPBIH [10Ka3ajl OTCYT-
CTBHE CHTI'HAjJa OT CTEPHUJIbHBIX HEHTPHHO M Jail JIydIIuH
MHPOBOI# Tpesient Ha ux mapametpsl Am 3, u 0,4 B nuana-
sone Am 7, ot 0,001 10 0,3 5B,

Daya Bay Collab. (An F. P. et al.). Search for a Light Sterile
Neutrino at Daya Bay // Phys. Rev. Lett. 2014. V. 113. P. 141802.

3HAYCHUEC
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B oakcmepumente NEMO-3 Obutd MpOBEICHBI Tpe-
M3HOHHBIC M3MEPEHHs JBOMHOrO Oera-pacnajga M Bell-
Csl MOMCK OE3HEWTPHHHOIO IBOMHOrO Oera-pacrmama s
cemu [f-uzoronos: 48Ca, 82Se, 967r, 100Mp, 116Cy,
13OTe, 150Nd, cpelr KOTOPBIX 10000 u 32Se GpuH HOMUE-
HUpYIOIIUMU. YHuKanbHas meroguka NEMO-3 naetr Bo3-
MOXXHOCTb TOJIHOCTBIO BOCCTaHABIMBATh KHHEMATHKY CO-
OBITHI, YTO TO3BOJISET CYLIECTBEHHO YMEHBIIUTH (DOHBI
W WCCIIEAOBATh MEXaHU3MBI MOJ] ABOMHOTO OeTa-pacrmaia.
3a Bpems m3mepenuii 34,7 kr et %Mo He Gbuto Haii-
neHo cobbrtuii 0Vff-pacnana, u ObUT ONpeeeH mpene
JUIS MEXaHH3Ma JIETKOT0 MailOpaHOBCKOTO MacCOBOTO
ueitrpuno Tj,(0vAB) > 1,1- 1024 ner (90% C.L.). D10
COOTBETCTBYCT d(PPEKTUBHON MAOPaHOBCKOW Macce Heii-
TPUHO B JHMAIa30He ‘mlgﬂ‘ < 0,3-0,8 5B B 3aBUCUMOCTH
OT WCTIONB3yEeMOW BEMYMHBI SACPHOTO MATPUYHOTO 3JI€-
MeHTa [1, 2]. YcoBepmieHCTBOBaHHAS SKCIICPUMEHTAIbHAS
Tpeko-Kajopumerpuyeckas meronuka NEMO-3 Oyner uc-
nonb3oBana Uit OYf[S-3KCIepUMEHTa CIEMYIONEro Io-
koneHus, HazBaHHOro SuperNEMO. HoBrwiii nerexrop
AMEEeT MOIYIbHYI0 KOHCTPYKIIHIO CO CHOCOOHOCTBIO H3-
MEpSITh OJJHOBPEMEHHO HECKOIBKO M30TOTIOB; B HACTOAIICE
BpEeMsl OCHOBHBIMH HM30TONaMmy sBisiorcs 52Se m 1PON.
OxujgaeMasi YyBCTBUTEIBHOCTh 33 5 JIET M3MEpEeHHH Ha
20 momymsx aerexropa SuperNEMO (100 xr 82Se) cocra-

Dzhelepov Laboratory of Nuclear Problems

A group of scientists from DLNP developed their own
software and analysis methods for the Daya Bay experi-
ment data. New precision results on the measurement of
the neutrino oscillation parameters ;3 (mixing angle)
and Am2, (mass splitting) were obtained: sinZ26,;=
= 0.084 +0.005, Am2, = 2.44F 519 The precision of the
Am 626 measurement is now comparable with the precision
of the other flavor average of the mass splitting Am %‘ - The
search for sterile neutrinos was done in 2014 using the pre-
vious dataset. As for now, Daya Bay sees no signal of the
sterile neutrino and sets limits on its parameters Am 7, and
0,4 in the range of Am 3, between 0.001 and 0.3 V2.

Daya Bay Collab. (An F. P. et al.). Search for a Light Sterile
Neutrino at Daya Bay // Phys. Rev. Lett. 2014. V. 113. P. 141802.

The NEMO-3 experiment performed precise measure-
ment of the double beta decay and searched for the neutri-
noless double beta decay on seven /55 isotopes 4BCa, 828e,
967y, 100Mo, 116Cd, 130Te, and 159Nd, among which 109Mo
and ®2Se were dominant. The key feature of NEMO-3 was

its unique capability to fully reconstruct the kinematics of
the events, which allowed reduction of the backgrounds and
discrimination among different mechanisms of the neutri-
noless double beta decay. No evidence of 0vf3f events were
found with an exposure of 34.7 kg - y of 1%Mo, which proved
a limit for the light Majorana neutrino mass mechanism of
T;;,(0vBB) > 1.1-10%* y (90% C.L.). It corresponds to an
effective neutrino mass of | mgg | < 0.3-0.8 eV, depending
on the nuclear matrix element considered [1, 2].

The same experimental trecko-calo technique as in
NEMO-3 is adopted for the next-generation experiment
SuperNEMO. The new detector has a modular design with
the capability of measuring different isotopes at the same
time: 82Se and 159Nd are currently under consideration. With
20 detection modules observing 100 kg of 82Se for 5 years,
the expected sensitivity should reach 7, (0vf5f5) > 1026y
(|mpg| < 0.04-0.11 eV), competitive with other experi-
ments [3].

1. Arnold R. et al. Search for Neutrinoless Double Beta De-
cay of 190Mo with the NEMO-3 Detector // Phys. Rev. D. 2014.
V.89.P. 111101 (R).
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But 7j,(0vBB) > 1026 ner (|mgg| < 0,04-0,11 5B), uto
CPaBHUMO C IPyTUMH MIPOEKTAMH HOBOTO MOKOJIEHHS [3].

1. Arnold R. et al. Search for Neutrinoless Double Beta De-
cay of 190Mo with the NEMO-3 Detector // Phys. Rev. D. 2014.
V.89. P. 111101 (R).

2. Arnold R. et al. Investigation of Double Beta Decay of
100Mo to Excited States of 190Ru // Nucl. Phys. A. 2014. V.925.
P.25-36.

3. Remoto A. on behalf of NEMO-3 and SuperNEMO collab.
Latest Results from NEMO-3 and Status of SuperNEMO // Nucl.
Phys. B. Proc. Suppl. 2014.

['pynmoit cotpynaukoB OUSAM B pamkax sKcmepu-
meHTa ATLAS ObuT IpoBeieH aHaIn3 1O TOUCKY TSDKENBIX
PE30HAHCOB B JUAJIEKTPOHHBIX U JUMIOOHHBIX KOHEUHBIX
COCTOSIHUSIX pacmajia, 00pa3yroInXcs B pp-CTOTKHOBEHHIX
Ha LHC mpu sueprum B c.i.M. 8§ ToB u mHTerpansHoi
ceernmocTy cbime 20 G6 !, V3kuit pesonaHc ¢ koHCTaH-
TaMH CBsI3U ¢ pepMuonamu Z-6o3ona CraHmapTHON Moje-
7 OBUI HMCKIIIOYEH Ha ypOBHE AO0CTOBEpHOCTH 95% npu
maccax MeHee 2,74 TaB ans audnexkrponHoro u 2,58 ToB
JUISL TUMIOOHHOTO KaHAJIOB, CyMMAapHBIA TPeeN COCTaBHII
2,85 T3B [1]. Taxske ObUT IPOBEAEH aHAIIN3 TIO TIOUCKY CY-
NEPCUMMETPUN B KOHEYHOM COCTOSIHMU C KaK MHHHMYM
OJTHUM JICITOHOM (3JI€KTPOHOM HJI MIOOHOM), APOHHBIMU
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CTPYSIMHU U OOJBIIUM IOTCPSIHHBIM MTOTIEPEYHBIM HMITYJTb-
coM B pp-cronkHoBeHUsX Ha LHC mpu sneprum B c.11. M.
8 T»>B u mnterpansHoii cBetnmocT 20 6!, Hukaxoro
SHAYUTCIIbHOTO IMPEBBINICHUA HAA MPCACKa3aHUAMU CTaH-
JapTHOM Momenn OoOHapykeHo He Obuto. bpumm moctas-
JICHBI TMPEJENIbl HA MACChl CYNEePCHMMETPUYHBIX YACTHII
B Pa3NMYHBIX CYNEPCHMMETPHYHBIX MOJENAX. B 3aBucCH-
MOCTH OT MOJEJH HCCIICIOBAHHS MO3BOJIMIN HCKIFOYUTH
3HaYeHus1 Macc monHo 1,32 THB u Macc ckBapkoB MeHee
840 I'»B [2].

I'pynma corpynnukoB OUSIN B cocrase kosutabopa-
uuu ATLAS ydacTByeT B MccleI0OBaHUH 1O HAOIIOICHUIO
pacrmiaza Ag—» #(2S)A°, xotopsiii eme He GBLT HCCie-
JioBaH paHee. V3MepeHue CBOWCTB pacraja MOXET ObITh
HCTIOF30BAHO /IS TIPOBEPKH TEOPETHUCCKHUX IIpericKa3a-
Huii. BeposTHOCTh pacmaia Ag - (25 AY momkua co-
BIIAJIaTh IO TOPSIKY BEIMYUHBI C BEPOSITHOCTHIO pacmaja
A) — J /4 A no ananorun ¢ pacnagamu B0 — J /Y KO u
BY - P(2S)K 0, Teopernueckoe npenckazaHue Jjisi OTHO-
IIEHUS PaACIIaOB Ag —~ (29N u Ag —J/¥ \° pasno
0,81 [3].

1. ATLAS Collab. ATLAS-COM-PHYS-2013-1446; Phys.
Rev. D. 2014. V.90. P.052005.

2. ATLAS Collab. ATL-COM-PHYS-2014-929; to be sub-
mitted to "JHEP“.

2. Arnold R. et al. Investigation of Double Beta Decay of
100Mo to Excited States of 190Ru // Nucl. Phys. A. 2014. V.925.
P.25-36.

3. Remoto A. on behalf of NEMO-3 and SuperNEMO collab.
Latest Results from NEMO-3 and Status of SuperNEMO // Nucl.
Phys. B. Proc. Suppl. 2014.

The ATLAS group at JINR searched for high-mass res-
onances decaying to dielectron or dimuon final states from
the analysis of proton—proton (pp) collisions at a center-of-
mass energy of 8 TeV corresponding to an integrated lumi-
nosity of 20.3 fb! in the dielectron channel and 20.5 fb~! in
the dimuon channel. A narrow resonance with the Standard
Model Z couplings to fermions is excluded at the 95% con-
fidence level for masses less than 2.74 TeV in the dielectron
channel, 2.58 TeV in the dimuon channel, and 2.85 TeV in
the two channels combined [1].

Search for supersymmetry in final states containing at
least one isolated lepton (electron or muon), jets, and large
missing transverse momentum was carried out using the
ATLAS detector at the Large Hadron Collider. The search
was based on the proton—proton collision data collected in
2012 at a centre-of-mass energy Vs =8TeV, correspond-

ing to an integrated luminosity of 20 fb~!. No significant
excess above the Standard Model expectation was ob-
served. Limits were set on sparticle masses for various su-
persymmetric models. Depending on the model, the search
excluded gluino masses up to 1.32 TeV and squark masses
up to 840 GeV [2].

The JINR team participates in the search for the decay
mode Ag — #(25)A° that has not been observed yet, al-
though measurement of its decay properties can be useful for
verification of theoretical predictions. The Ag — ¥ (25)\Y
branching fraction should be of the same order of magni-
tude as that of the decay Ag — J /A as suggested by the
branching fraction values of the analogous B? — J/# K
and B? — 4 (25)K° decays. The theoretical expectation for
the ratio of the branching fractions of the Ag — ¥ (25) A\
and A) — J /3 A? decays is 0.81 [3].

1. ATLAS Collab. ATLAS-COM-PHYS-2013-1446; Phys.
Rev. D. 2014. V.90. P.052005.

2. ATLAS Collab. ATL-COM-PHYS-2014-929; to be sub-
mitted to "JHEP*.
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3. ATLAS Collab. Observation of the Decay Ag—»

~ 1 (2S)AY with the ATLAS Detector. ATL-COM-PHYS-
2014-180.

B npeunsnonnbix usmepenusx B(DV — yty ﬂ), IICEB-
JOCKaJISIPHON KOHCTAaHTBI pacnana f7) ¥ MarpuuHoro sie-
MEHTa ‘Vcd’ ObUTH HMCIIONB30BAaHB! JAHHBIE SKCIIEPUMEHTA
BES-III ¢ cymmapHoii cBeTuMOocThI0 2,92 6! mpu snepruu
3,773 3B B c. 1. M. bpiia u3mMepena BesinunHa napluaibHOM
mmpunbl pacnaga B(DF — pty,) = (3,7140,19(crar)+
+£0,06(cuct.))- 104, DT0 3HaueHHE B COYETAHHH C Be-
JTMYMHON ‘ V.4|, onpeneneHHoll Ha OCHOBE HAaMIIyYIIETro

JlaGoparopus sinepHbIX peakuuii um. I H. ®@neposa, nexadpb.

npuOImmKkeHuss B paMkax CTaHIApTHOW MOJEIH, ITO3BO-
JIWJIO OUEHUTHh BEIUYHHY fB = (203,2+5,3+1,8) MaB.
C wuCronb30BaHWEM BEIWYUHBI [ 5 , TIOJy4YEHHOW Ha
ocaoBe LQCD-pacueroB, OBUIO HaiileHO 3HAYCHHE
| Vea| = 0,2210+0,0058+0,0047. B HacTosiiuee Bpems Bee
ITOJTyYCHHBIC 3HAYCHUS SIBIISIOTCS HanOOJIee TOUHBIMU H3-
MEPEHUSMH PacCMaTPUBACMBIX BEIIMYHH.

Ablikim M. et al. // Phys. Rev. D. 2014. V.89. P.052001.

B HOOMAII JIAII co3nan npubop HOBOM KOHCTPYK-
UM — JIa3epHBI JIETEKTOp YINIOBOTO KoyieOaHWs To-
BEPXHOCTU 3€MIIM, Ha KOTOPOM JOCTHTHYTO pa3pelleHHe

Y4acTHUKY MPOBEICHUS MOHTaXKHBIX paboT obopynoBanus cenaparopa ACCULINNA-2, nocrapnenHoro n3 @panuuu

Flerov Laboratory of Nuclear Reactions, December.
Participants of the assembling of the ACCULINNA-2 separator equipment delivered from France

3. ATLAS Collab. Observation of the Decay A)—

— $(2S)/\O with the ATLAS Detector. ATL-COM-PHYS-
2014-180.

The 2.92 fb~! data sample collected by BES-III at
3.773 GeV was used to measure the branching fraction

B(D* —»,u*vﬂ) = (3.71£0.19+£0.06)- 10* (the former
error is statistical and the latter is systematic). This value
combined with the best fit of | ;| allowed estimation of
the decay constant f 5 = (203.2+£5.3+1.8) MeV. Alterna-
tively, with f}; from the LQCD calculations, the value of
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5-10 pang. DToT pesymbTaT SBNSETCA MPUHIMITHATBHO
Ba)KHBIM, TIOCKOJIbKY OTKpPBIBAET HOBBIE BO3MOXKHOCTH IIpe-
LIM3HOHHOI'0 HCCIIEJOBAHUS YITIOBBIX KoJieOaHUWH MOBEpX-
HocTe. /leTeKTop MOXKET AaTh Ha4yaio HOBOMY ITOKOJICHHIO
MHCTPYMEHTOB JUISl PELICHUS] MHOTUX (pyHIaMEHTaIbHBIX
npo0JeM HayKH U TeXHUKH. KirtoueBast njiesi KOHCTPYKIUH
JIa3epHOT0 JETEKTOpa — ATO MCIOJIb30BaHUE BEKTOpa rpa-
BUTALMM B KA4eCTBE BBICOKOCTAOMIBLHOTO OIOPHOIO Ha-
MIPaBJICHUS, TAPAHTUPYIOIIETO TOPU3OHTAIEHOCTD MTOBEPX-
HOCTHOTO CJIOSI KU/IKOCTH, OTPaKAIOILCH JTa3epHBIH JTyd.

byoazos I0. A., Jlsbnun M. B. YCTpOUCTBO Ui U3MEPEHHS
yria HakioHa. [Tatent PO Ne2510488.

INa6opaTopus MHGHOPMALMOHHLIX TEXHONOrMM

B JINT pa3paboraHa HOBas CHCTEMa MOICIHPOBAHUS
IpUJI- ¥ OOJaYHBIX CEPBHUCOB, OPUEHTUPOBAHHASI HA TIOBBI-
mieHne 3(QQGEKTUBHOCTH Pa3padOTKH CHUCTEMBl XpaHEHUsI
1 00pabOTKH NaHHBIX yCKOpUTETbHOTO KoMIutekca NICA.
B cucreme peanuzoBaH MOAXOJ ydeTa KadecTBa paOOTHI
yke (QYHKIIMOHHUPYIOIICH CHCTEMbI MPH MPOCKTUPOBAHHH
ee JMaJbHEHIIero pa3BUTHS 3a CUET OOBEIUHECHHS CaMOM
MIPOrpaMMbl  MOJICJIMPOBAHMS C CHUCTEMOH MOHHMTOpHHTa
peansbHOro (WM MOJEIBHOI0) TPUA-O0JaYHOrO CEpBHU-

AT THE LABORATORIES OF JINR

ca yepe3 crieluajibHyl0 0a3y naHHbIX. IIpuBeneH npumep
MMPUMEHCHUA IPOrpaMMBbI JJI1 MOJACIIUPOBAHUA JOCTATOYHO
o0rIelt 00IaqHON CTPYKTYPBI, KOTOpasi MOXKET OBITh TaKKe
HCIIOJIb30BaHA M BHE PaMOK (PU3NUECKOTO IKCIIEPHUMEHTA.

Kopenvkos B.B. u dp. // KomnbroTepHble UCCICIOBAHUS U
moznenuposanue. 2014. T.6, Ne5. C.635-642.

Corpynnukamu JIUT u JI®BD, ywactHuKamMu Koj-
naboparmm «Geant4dy, BeIMOTHEHA padoTa «DPPeKT mo-
JIaBJICHUS Uu-TUKBAPKOB MPHU PACIICIUIEHUU MPOTOHOB B
MOHTE-KapJIOBCKHX IeHeparopax COObITHID). BOIbIIMHCTBO
MOHTE-KapJIOBCKHX T€HEPATOPOB COOBITHI MHOXECTBEHHO-
TO POXAEHUS MPEJIOoNaratoT, YT0 HYKJIOHBI PacleIlIsoT-
Csl Ha KBapKM M JMKBAapKHU B CHJIBHBIX B3aWMOJEHCTBUSIX.
B wactHOCTH, IPOTOHBI PACIIEIUISAIOTCS HA Ud-TUKBApK U
U-KBapK C BEPOSTHOCTHIO 2/3 W Ha uu-JNKBApK M d-KBapK
¢ BepoaTHoCThI0 1/3. B paboTe mokazaHO, YTO HCIIOIB30-
BaHME JUISl MTOCIIeJHEH BEpOSITHOCTH 3Ha4YeHus 1/6 1mo3Bo-
JSeT OMHUCaTh Ha IOJYKOJIHMYECTBCHHOM YPOBHE JaHHBIC
xoutabopanuu NA-49 mo peakuusm p +p — p + X 1ipu
158 I'sB/c. IlopaBneHHbIH BecC uu-ANKBAPKOB B IPOTOHAX
OKUJAaeTcsi B MHCTAaHTOHHOM mozenu Bakyyma KX/, co-
IJIACHO KOTOPOH B3aMMOJAEHCTBHE KBAPKOB 3aBHUCHUT OT MX
«apomaroB». Tak, B3aUMOIEUCTBUE OTIMYHO OT HYJIS IS
KBapKOB C Pa3HBIMU «apomaramm». [103ToMy uu-1uKBapKu

| Vea| = 0.2210+0.0058+0.0047 was obtained. Currently,
both values determined by BES-III are the world’s best re-

sults.
Ablikim M. et al. // Phys. Rev. D. 2014. V.89. P.052001.

At the DLNP Department of Multiple Hadron Pro-
cesses, a conceptually new laser detector of ground angular
motion with a resolution of 5- 10~ rad has been developed.
This achievement is of fundamental importance as it starts
a new generation of instrumentation for the high-precision
surface oscillation studies. The detector can provide fun-
damentally new approaches to solving numerous scientific
and civil engineering problems. The key idea of this de-
tector design is to use the gravity vector as a highly stable
reference guaranteeing the horizontality of the laser-ray-
reflecting liquid surface taken as a stable reference level.

Budagov J., Lyablin M. Device for Measuring the Angle of
Inclination. Russian Federation Patent No.2510488.

Laboratory of Information Technologies

A new grid and cloud services simulation for the NICA
accelerator complex data storage and processing system has

been developed at LIT. This system is focused on improv-
ing the efficiency of the grid-cloud systems development by
using work quality indicators of some real system to design
and predict its evolution. For these purposes the simulation
program is combined with a real (or model) monitoring sys-
tem of the grid-cloud service through a special database.
An example of the program usage to simulate a sufficiently
general cloud structure, which can be used for more com-
mon purposes, is given.

Korenkov V. V. et al. // Computer Research and Modeling.
2014. V.6, No.5. P.635-642.

The scientists of LIT and VBLHEP involved in the
GEANT4 Collaboration have performed a research en-
titled “The effect of uu diquark suppression in proton split-
ting in Monte Carlo event generators”. Most of the Monte
Carlo event generators of multiparticle production assume
that nucleons split into diquarks and quarks in strong in-
teractions. In particular, protons split into ud diquarks and
u quarks with a probability of 2/3 and into uu diquarks and
d quarks with a probability of 1/3. The paper demonstrates
that using a value of 1/6 for the last probability allows one
to describe at a semi-quantitative level the NA49 Collabora-
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JIOJDKHBI OBITH TOJABJICHBI B MPOTOHAX. JlJisi MOJemupo-
BaHMs peakuuii p + p — p + X HCIOIb30BaNach MOJEIb
Fritiof (FTF) Geant4. beuii moiy4eHBl XOPOIIUE PE3yilb-
TaTel. YKa3aHHOE ITOJaBJICHUE BKIIOYEHO B ITOCIIETHIOIO
Bepcuro Geant4.

Vowcunerkuu B.B., Tanosn A.C. arXiv:1410.6612 [hep-ph],
2014.

Pa3paboransr OAXOMBI A 0OECIICUeHUS MHTEPOIIe-
pabeTbHOCTH W WHTETPAllii KOHTEHTa MH(OPMAIHOHHBIX
CHUCTEM, MPEIHA3HAYCHHBIX JJIST COTIPOBOXKACHUS HAYYHBIX
nccienoBaanii B OMSIN, a mMeHHO: cepBepa HaydHBIX J10-
kymenToB JINR Document Server (JDS), nadopmannonso-
aHanuTH4YeCKo cucteMbl «llepcoHanpHas HHPOpMAIIH
o corpymaukax OWSAN» (IIMH) u cuctemsl ynpaBieHUS
Hay4YHBIMH MEPOTNPUATHAMHE (JICKIIUH, COBEIAHM, KOHpe-
pernun) Indico. KoHeuHol 11€/16E0 JaHHOM PaOOTHI SIBIISCT-
sl KOMILJIEKCHOE MH(pOpMALMOHHOE o0OecreueHne HayqHO-
uccnenoBarenbckoit  nestensHoctd OMSAM Ha ocHOBe
UHTEPHET-TEXHOJIOT .

auxuna T. H. u  op.
RCDL2014_349-354.pdf

http://rcdl.ru/doc/2014/paper/

tion data for p + p — p + X reactions at 158 GeV/c. A sup-
pressed weight of uu diquarks in protons is expected in the
instanton model of the QCD vacuum. According to that
model, quark—quark interactions are flavor-dependent. For
example, they are non-zero only if quarks are of different
flavors. Thus, uu diquarks must be suppressed in protons.
The Fritiof (FTF) model of Geant4 was used to simulate
the p + p — p + X reactions. Good results were obtained.
The suppression is included in the latest release of Geant4.

Uzhinsky V., Galoyan A. arXiv:1410.6612 [hep-ph], 2014.

Approaches have been developed to provide interop-
erability and content integration of information systems
intended for maintaining researches underway at JINR,
namely, JINR Document Server (JDS), information-analyt-
ical system “JINR employees Personal Information” (PIN)
and management system /ndico to support scientific events
(lectures, workshops, conferences). The finite target of this
work is a complex information support of the research ac-
tivities at JINR on the basis of the Internet technologies.

Zaikina T. N. et al http://rcdl.ru/doc/2014/paper/
RCDL2014_349-354.pdf
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Na6opartopus paguaunoHHom buonornu

UccnenoBan paanaunoHHo-uHAyuupoBanHbelii HPRT-
MyTareHe3 B KJETKaX KHTaiCKoro xoMmsuka (MuHHS V79)
TTOCJIe BO3JCHCTBHUS YCKOPEHHBIX HOHOB ¢ paznuaHoi JI[1D
(50, 116, 138, 153 x3B/MkM). OOHApYKEHO, YTO €r0 MPO-
SIBJICHHE 3aBUCHT OT CPOKOB BbICEBA OOJYUEHHBIX KIIETOK
(«BpEMEHHM HKCIIPECCUM» MYTAlMi) B CEJIEKTHBHYIO IIH-
TaTeNIbHYIO cpefy ¢ 6-tuoryanuHoM u JIIID wusmyueHwuii.
HacroTa CIOHTAHHOTO U PaJHalIOHHO-UHYLIUPOBAHHOTO
MyTareHesa IMocJe SKCIPECCHH B TeUEHHE 4 CyT COCTaBH-
na oxos1o 1,2+ 1074, ITpu yBeMUYeHHH MepHoaa SKCIIPECCHH
OTMEUEHO YBEJIIMUEHNE YPOBHS MyTarcHe3a 0 MaKCHMaJlb-
HOTO 3HAUEHMs C MOCIEAYIOMNM €T0 CHIKEHUEM JI0 CIIOH-
TaHHOTO ypoBHS. [looXkeHne 3TOro MakCUMyMa 3aBHCEIIO0
ot JIIID yckopeHHBIX HOHOB (cM. pucyHok). C yBennde-

MakcuMallbHEI YPOBEHb paJHallMOHHO-NHIYIIHPOBAHHOTO My-
TareHe3a B KJIETKaX KUTAHCKOTO XOMSUKa B 3aBHCUMOCTH OT «Bpe-
MeHH dkcripeccun» u JIITD ycKopeHHBIX HOHOB
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The maximal level of radiation-induced mutagenesis in Chinese
hamster cells depending on expression time and accelerated ion
LET

Laboratory of Radiation Biology

HPRT-mutagenesis induced by accelerated ions of
different linear energy transfer (LET) (50, 116, 138, and
153 keV/um) was studied in V79 Chinese hamster cells. It
was found that its manifestation depends on the duration of
irradiated cell seeding (mutation expression time) in a selec-
tive nutrient medium with 6-thioguanine and on radiation
LET. After four-day expression, the frequency of spontane-
ous and radiation-induced mutagenesis was about 1.2+ 1074,
With increasing expression time, the mutagenesis level rose
up to a maximum and then decreased to the spontaneous lev-
el. The location of this maximum depends on accelerated ion
LET (see figure). With increasing LET, the maximum shifts
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nueM JIIID 3HaueHMe MakCHMMyMma CMEUIAeTCsl B CTOPOHY
Ooee IITMHHBIX «BPEMEH JKcIpeccumy. Tak, MaKkcHMalb-
HBI ypOBEHb MyTarcHes3a HaOmromascs depe3 11 cyT mo-
ciie OONMyYCeHHUs YCKOPCHHBIMH HMOHAMH KHCIOPOa 180
(JIII3~116 xe3B/MkM) 1 wepe3 23 cyT mocie oOTydeHHUs
ycKkopeHHbIMH HoHamu HeoHa 2ONe (JITID ~ 153 kaB/Mkm).
Ha ocHoBanuu panee nmpoBeJeHHBIX HCCIEI0BAHUN MOXKHO
MPEAIOJIOKUTD, YTO MOBBIIEHHBIN YPOBEHb paJHalliOHHO-
WHIYIUPOBAHHOTO MyTareHe3a OINpEeNsieTCss BO3POCIIeH
XPOMOCOMHOU HECTaOMIBHOCTHIO TIOIMYIISIIAN 00Ty IeHHBIX
KJIETOK M €r0 IPOSIBICHHUE B PAa3HBIE «BPEMEHA JKCIpec-
CHWY 3aBUCHUT OT TSDKECTHU MEPBOHAYABHBIX MOBPEXKICHUH.

Blaha P, Koshlan 1. V., Koshlan N.A., Govorun R.D., El-
sha D. V., Torubarova A.N., Krasavin E. A. HPRT Mutant Induc-
tion in V79 Cells at Different Times after Heavy lon Irradiation //
Abstract Book of the 60th Radiation Research Society Meeting,
Las Vegas, USA, 21-24 Sept., 2014. P. 153.

Y4yebHO-Hay4YHbIW LEeHTpP

Yueonsblii npouecc. B 2014 r. B acniupantype OUAN
npouuta odydenne 37 yenoBek u3 Apmenuu, benopyccnu,
I'epmanuu, Kazaxcrana, P®, u3 HuUX no creuuaibHO-
ctu «Teoperudeckass Qu3mka» — 14 demoBek, MO cIie-
nuanbHOCTH «DPHU3MKa aTOMHOTO Aapa M AJIEMEHTAPHBIX
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yactuy»y — 9, mo cnenuaspHOCTH «Maremarnieckoe
MOJICITUPOBAHNE, YUCICHHBIC METOIBI M KOMIUIEKCHI TIPO-
rpaMm» — 6 4eIIOBeK.

Ha caiite YHII (http://uc.jinr.ru/) 6a3a qaHHBIX y4eo-
HBIX KypcoB B pasmenax «®Du3mka 4acTHI] U KBaHTOBAS
Teopust oy, «SnepHas ¢usnkay, «KoHaeHcHpoBaHHbIE
cpenbl, (U3MKa HAHOCTPYKTYp M HEWTpOHHas (usmkay,
«Dusnveckue ycTaHOBKM», «THPOpPMAIIMOHHBIE TEXHOIIO-
rum», «MaTteMaTndeckast U CTaTHCTHYeCKas (PHU3MKa» Co-
JepKUT 77 KypcoB (PYCCKYIO U aHITIMACKYIO BEPCHUH).

Hayunas mkoJsa st yunreseil pu3nku u3 cTpaH-
yuyactHun OUSHN B HEPH. 2—-8 Hos10ps B paboTe MIKOJIBI
B IIEPH npuamManm ywactie 42 mpenogaBarens (U3NKH
mkon P®, Apmenun, benopyccun, Kazaxcrana, YkpauHsl.
JleKuu YUTaIN COTPYAHUKH BEAYIINX HAYYHBIX LIEHTPOB,
xotopsie pabotaror B LIEPH. IlporpamMMa IIkoisl BKIIO-
yaja TaKKe IMOCELICHUE YKCIIEPUMEHTAIBHBIX YCTaHOBOK,
BCTpeuH B pabouei 1 HeopMalIbHOI 00CTaHOBKE, SKCKYP-
CHH.

HoBble mporpaMmbl 1JIsl CTYI€HTOB H aCIHPAHTOB.
B pamkax jieTHe# cTyeHYeCKOi mporpaMMel (students.jinr.
ru), OTKpbITOM B Havase 2014 ., 8 CTyAEHTOB U aCIMPaHTOB
3 P®, Erunra, [Tonemm, Ky6st n Uexun B Teuenne 6—8 He-

towards longer expression times. For example, the highest
level of mutagenesis was observed 11 days after exposure
to accelerated 130 ions (LET~ 116 keV/um) and 23 days af-
ter exposure to accelerated 2'Ne ions (LET~ 153 keV/um).
Based on earlier research, it is possible to assume that an
increased level of radiation-induced mutagenesis is deter-
mined by higher chromosome instability of the irradiated
cell population, and its manifestation at different expression
times depends on initial damage severity.

Blaha P, Koshlan I.V., Koshlan N.A., Govorun R.D., El-
sha D. V., Torubarova A.N., Krasavin E.A. HPRT Mutant Induc-
tion in V79 Cells at Different Times after Heavy lon Irradiation //
Abstract Book of the 60th Radiation Research Society Meeting,
Las Vegas, USA, 21-24 Sept., 2014. P. 153.

University Centre

Educational Process. In 2014 JINR postgradu-
ate courses were attended by 37 students from Armenia,
Belarus, Germany, Kazakhstan, and the Russian Federation.
Fourteen students of them specialized in Theoretical
Physics; nine, in Nuclear and Elementary Particle Physics;

six, in Mathematical Modeling, Numerical Methods and
Program Complexes.

The UC website (http://uc.jinr.ru) database of edu-
cational materials includes 77 courses (in English and
Russian) in sections: Particle Physics and Quantum Field
Theory; Nuclear Physics; Condensed Matter, Nanostructure
and Neutron Physics; Physical Facilities; Information
Technologies; Mathematical and Statistical Physics.

Scientific School for Teachers of Physics from
JINR Member States at CERN. On 2-8 November,
the Scientific School for Teachers of Physics from JINR
Member States was run at CERN. Forty-two teachers of
physics representing RF, Armenia, Belarus, Kazakhstan,
and Ukraine participated in the School. The lectures were
delivered by specialists from the leading scientific centres
working at CERN. The programme of the School included
visits to experimental facilities, formal and informal meet-
ings with the scientists, and excursions.

New Programmes for Students and Postgraduate
Students. In the framework of the Summer Student
Programme (students.jinr.ru) launched at the beginning of
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JIeIIb C MIOHS 110 CEHTSIOPH BBIITOIHSIIN HCCIIEI0BATEIbCKIE
npoekts! B JIOBD, JIUT u JIAIL

B paszpenax ans cTyaeHTOB U acnupaHToB caiita Y HI|
OTKpbUIACh PErucTpanus A ydacTus B (DyHZaMEHTalb-
HBIX U MPUKIIAJHBIX UCCIEIOBAHUAX, BEAYIIUXCS B Hayd-
HBIX LeHTpax Yexuu.

Bupneoxkondepennuun.  Y4yeOHO-HAyuHBI  LEHTp
OUSIN npopoikaeT OpraHU30BbIBaTh U OKa3bIBaTh COJECH-
CTBHE B TPOBEICHUU BHICOKOH(EPEHIMH, a TaKKe OCy-
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LIECTBISIET BUICOTPAHCIISLIUY YEPE3 CUCTEMY YIIPABICHUS
Buneoxonpepennnit OUSIN. Takum obpazom, YHIL, sBis-
SICb TOUKOM JBYCTOPOHHETO JOCTYIa, MPEIOCTABISAET BO3-
MOYKHOCTB IIPHHATH Y4aCTHE B 3aCEJaHHUH, 3a]1aTh BOIIPOCHI
U BBICTYIIUTH B JUCKYCCHU.

1 oxTa0ps B MOCKOBCKOM JIBopie muoHepoB Ha Bo-
pobbeBbix ropax (Konmeprueiii 3ai1 ['BIIOY «BopobObe-
BbI TOpPBI») cocTosuiach BupeokoH(pepenus ¢ LIEPH mis
yuacTHHKOB JleTckoro ¢ecruBains Hayku. Tema BUaIeOKOH-

LEPH (OKenesa), 2—8 nos0ps. Llkona mst yuureneit pusuku u3 crpan-ydactauy OUSU (pomo YHL])

CERN (Geneva), 2—8 November. The School for Teachers of Physics from JINR Member States (UC photo)

2014, eight students and postgraduate students from RF,
Egypt, Poland, Cuba and the Czech Republic did their re-
search projects at VBLHEP, LIT and DLNP for a period of
6—8 weeks, from June to September.

On the UC website, in the sections for students and
postgraduate students, the registration for participation in
the fundamental and applied research conducted in the sci-
entific centres of the Czech Republic was started.

10

Videoconferences. The UC continues organizing and
providing assistance in videoconferences, as well as in the
broadcasting through the JINR system of videoconference
management, where in the UC, in the point of bilateral ac-
cess, one may participate in a meeting, ask questions and
take part in a discussion.

On 1 October in the Moscow Palace of Pioneers on
Sparrow Hills (Concert Hall GBPOU “Sparrow Hills”)
a videoconference with CERN was held for the participants
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¢depennnn — «MccnenoBanus B 00acTi (PU3NKH BBICOKHX
SHEPru».

12 Hos16pst m 10 mexabps B YHI mpoxonniu 3aceanus
obovenmHenHoro cemuuapa «®usuka va LHCy, opranuso-
BAaHHOTO B paMKax COTPyAHHYECTBAa HHCTUTYTOB Poccnu n
crpan-ydyactHu OMAN B skcnepumente «KommakTHBIN
MIOOHHBIH COJIEHOUIY.

27 Hosi6ps B YHII cocrosnack BUACOKOH(EPEHITHS
mexny OVMAN u CamapckuM rocymnapcTBEHHBIM YHHBEP-
CHTETOM, OpPTraHW30BaHHAsl COBETAMH MOJIOABIX YUEHBIX H
cnennamuctoB OMAN n CI'Y. Camapckue cTapiiekiacc-
HUKH, CTYICHTBI M HPETOaBaTeIN O3HAKOMIIINCE C aes-
tenpHOCTRIO OV m mepCceKTHBHBIMU HalpaBlICHISIMA
HCCIIeJOBaHNH, 0OCYIUIIN TIaHbl AAJIbHEHIIEr0 COTPYIHNU-
YecTBa.

CemuHap mo opopMIICHUIO HAYYHBIX NPe3eHTAIUI.
30-31 oxTsi6pst B pamkax mporpammbl ULIDP (poccuiicko-
Hemernkoro HccnemoBatensckoro teHTtpa FAIR—Poccust)
B YHII mpoxomun cemmHap mo o(OpMIICHHIO HAyYHBIX
MIPE3EHTALNH [UI MOJOIBIX JHIEPOB MCCIEIOBATEIBCKIX
rpymn FAIR u nx ydacTHHKOB. B cemmHape ydacTBoBam
8 moronpix cotpynHukoB OVSU, KOoTOpBIE MOATOTOBHIN
MIPE3EHTALMN Ha Hay4HbIC TeMbl. BoicTyruienus ¢ukcupo-
BaJINCh HAa BUJICOKAMEpY, 3aT€M Ha MpUMeEpe BUIC03AIHNCH
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MPOBOIMIIOCH 00IIee 00CYXIeHUE U Pa300p KOHKPETHBIX
OIHNOOK.

3aHATHSA MO cHCTeMe aBTOMATH3MPOBAHHOIO IPO-
extupoanus (CAIIP) CATIA v.5. 13-24 oxt0ps B
YHII mpu ygactun UL®P mma 13 corpyaaukor JIOBD,
JIAP u JIAIT Obuti opraHr30BaHbI 3aHATHS IO CUCTEME aB-
tomarusupoBanHoro npoekruposanus (CAIIP) CATIA v.5.

ITepBsrii 1K ObLT MOCBsAIIEH HcToNb30BaHu0 CATIA
B TIPaKkTHKE HH)XEHEPa-KOHCTPYKTOpa/pa3paboTdnka Je-
TEKTOPOB C YYETOM 33Jia4, pelIaeMbIX OOJIBIINMU MEXIY-
HapoaHbIMU kosutabopamusivu. Dta CAIIP ucnosnbyercs
kak 0azoBas B LIEPH, GSI/FAIR u LNGS, a Takxe mpe-
npuatusmMu «Boeingy», «Airbus», «Kpuoreamamm» u 1p.
3nakoMcTBO ¢ CATIA He TOJIBKO MOMOXKET COTPYIHUKAM B
pELICHNH CBOMX 3aJ1a4, HO M MO3BOJHT Ooiiee 3 PeKTUBHO
y4acTBOBaTh B COBMECTHBIX IMPOEKTAX C HAYYHBIMH ICH-
TpaMH, UCIIOIb3YIONIMH JAaHHYO CHCTEMY.

Bropoi#l nuka Obl1 OpHEHTHPOBAaH Ha (HU3HMKOB, Iic-
pen KOTOPhIMH MOKET BCTaTh 3ajiada Mepefadd CI0KHOU
reometpun, coznanaoi B CAIIP, B maketsi MonTe-Kapmio
MOZIETMPOBAHUS TPOXOXKACHHUSI YaCTHUIl YEPE3 JETEKTOPbI
(GEANT4, ROOT). AnutenpHOCTH Kaxka0ro Iukiia 20 aka-
JEMUYECKUX YaCOB.

of the Children’s Festival of Science. The topic of the vid-
eoconference was “Research in the Field of High Energy
Physics.”

On 12 November and 10 December the meetings of the
joint workshop “Physics at the LHC” were held at the UC.
The workshop was organized in the framework of coopera-
tion between Russia and JINR Member States institutes in
the “Compact Muon Solenoid” experiment.

On 27 November a videoconference between JINR
and Samara State University took place. It was organized
by the JINR and SSU Councils of Young Scientists and
Specialists. Samara senior school students, university stu-
dents and teachers learned about JINR’s promising areas
of research and discussed the plans for future cooperation.

Seminar on Scientific Presentation Arrangements.
On 30-310ctober in the framework of the FRRC pro-
gramme (FAIR—Russia Research Centre), a seminar on
arrangements of scientific presentations for young FAIR
leaders and members of research groups took place at the
UC. The seminar was attended by eight young JINR staff
members who made presentations on scientific topics. The
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presentations were filmed and followed by the general dis-
cussion and analysis of particular mistakes.

Classes on Computer-Aided Design (CAD) CATIA
v.5. On 13-24 October the UC organized classes on com-
puter-aided design (CAD) CATIA v.5. for 13 staff members
of VBLHEP, FLNR and DLNP with the participation of the
FAIR—Russia Research Centre.

The first cycle was devoted to the use of CATIA in the
work of a design engineer/detector developer, taking into
account the tasks solved by large international collabora-
tions. This CAD is used as basic at CERN, GSI/FAIR and
LNGS, as well as at Boeing, Airbus, Cryogenmash (Russia)
and others. Introduction to CATIA will not only help the
staff members in solving their tasks, but will also encourage
their efficient participating in collaborative projects with re-
search centres using this system.

The second cycle was aimed at physicists who may
face the challenge of transferring complex CAD geometry
into the packages in the Monte Carlo simulation of the par-
ticle passage through the detectors (GEANT4, ROOT). The
duration of each cycle is 20 academic hours.
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3anarus npooaunu corpyaHuku UTOD, BeImycKHU-
KM 1 CTYJCeHTHI Kadeapsl « CHCTEMbI aBTOMATH3HPOBAHHOTO
npoektupoBanusi» MI'TY um. H. 3. baymana.

Busutsl. Hayuno-nonynspusie onbITsl B JIOBD Oblu
opranu3oBanbl corpyaHukamu JIOBD 23 okrsadpst — s
YYECHUKOB TYOHEHCKOH MKOIBI Ne9; 27 okTa0Ops — mis
mkoiapHUKOB 3 Homo-Topunpsl (Crnoenusi) u Tsepw;
24 Hos10pst — JUIs MKOJIBHKUKOB 13 Benmkoro Hosropona.

Jlexmm, 3KCKypCcHUU ¥ HayYHO-TIOMYJISPHBIC OIBITHI B
JI®BD 6putt oprannzoBanbl 31 okTsa0ps st 40 TUIIENCTOB
n3 1. Jluknno-JlyneBo, 5-6 HosOpst st 21 1IKOJIBHUKA W3
SApocnasmust, 7 HOSOPsT At 22 y9Ianuxcst MOCKOBCKOTO JTH-
ues Ne 1511 mpu HUAY MUDU, 20 HosiOps anst 46 yda-
LIMXCSI MOCKOBCKOU mikoutbl Ne2123, 21 nostopst tst 30 yua-
muxcst MockoBekoro sntes Ne 1553 um. B. U. Bepuanackoro.

O noaroroBKe M NMOBBIIIEHUM KBAJM(pUKALUM pa-
60unx, UTP u cay:xammx. Ha kypcax 1mo moaroToBke mep-
COHasa, 00CIYKHBAIOIIETO OOBEKTHI, MOJABEIOMCTBEHHBIC
Pocrexnanzopy, 00yueHO 60 deroBeK.

B 2014 1. 12 corpynankoB MHCTHTYTa TOBBICHIIH CBOIO
KBaJ’ll/I(i)l/IKaIJ,l/IIO Ha pas3IMYHbIX CEMHHAapax, OpraHu30BaH-
HBIX y4eOHBIMH 3aBeIcHUAMH I. MOCKBBI. 45 COTPY/IHUKOB
OUSAN obyduens! Ha opranm3oBaHHBIX B OUSU kypcax u

AT THE LABORATORIES OF JINR

aTTecToBaHbl LleHTpanbHOM aTTecTalMOHHONW KOMHUCCHEH
OUSIN. B TepputopralibHOM aTTeCTAIIMOHHOW KOMHUCCHUH
Pocrexnanzopa npouutu artrectanuio 12 pykoBoasImux pa-
OOTHHUKOB ¥ CrELHaIUCTOB MHCTHTYTa IO HOPMAaTUBHBIM
MIPAaBOBBIM aKTaM U HOPMAaTHBHO-TEXHHUYECKHUM JOKYMEH-
TaM, YCTaHABIMBAIOUIMM TpPeOOBaHHS HPOMBIIIICHHON
0€301acHOCTH B Pa3IM4HbIX OTpacisiX Hajazopa. B 2014 .
B OMSU mpoumyu npou3BOACTBEHHYIO MPAaKTHKYy 6 yda-
muxcst MOIIOK 1 MOATT.

Jist acnpanToB u corpynaukos OMSAN B YHI pa6o-
TAIOT KyPChl aHIJIMICKOTO M (hPaHIly3CKOTO SI3BIKOB M pycC-
CKOTO S3bIKa JUISl CHEIMAINCTOB U3 CTPaH-Y4YaCTHHIL.

The classes were given by the ITEP staff members,
graduates and students of the RC-6 (Computer-Aided
Design) chair of Bauman MSTU.

Visits. Popular science experiments in VBLHEP were
organized by VBLHEP specialists for the students from
Dubna school No.9 (on 23 October), for the students from
Nova Gorica (Slovenia) (on 27 October), for the students
from Tver (on 27 October), and for the students from Veliky
Novgorod (on 24 November).

Lectures, visits and popular science experiments were
organized at VBLHEP on 31 October for 40 lyceum stu-
dents from Likino-Dulevo, on 5-6 November for 21 stu-
dents from Yaroslavl, on 7 November for 22 students
from Moscow Lyceum No. 1511 at NRNU MEPhI, on 20
November for 46 students from Moscow school No.2123,
on 21 November for 30 students from Moscow Lyceum
No. 1553 named after V.I. Vernadsky.
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Advanced Training and Qualification Improvement
of Workmen, Engineers, Technicians and Staff
Members. Sixty staff members were trained at the training
courses for the personnel maintaining the facilities subordi-
nate to Rostechnadzor.

In 2014, 12 staff members of the Institute improved
their skills at various seminars organized by Moscow edu-
cational institutions. Forty-five JINR staff members were
trained at the courses organized by JINR and certified by
the Central Attestation Commission of JINR.

In 2014, certification of 12 Institute executives and spe-
cialists in the normative legal acts and normative-technical
documents stating requirements for industrial safety in vari-
ous industries of supervision was organized at the Territory
Certification Commission of Rostechnadzor. In 2014, six
students from MRICC and MRATT were trained at JINR.

For JINR postgraduate students and staff members the
English and French language courses are run at the UC, and
foreign specialists from the JINR Member States have an
opportunity to attend the Russian language course.
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B. U. Kopoooes

Po-BHOpaMOHHAS CHIEKTPOCKONHUSA
MOJIEKYJISIPHOTO MOHA BOAOPOAA

U AaHTHIIPOTOHHOI'O I'C¢JINA

B nocneanee BpeMst JOCTUTHYT CEPhE3HBIN POrpecc B
BBIYMCIICHUH PEIISTHBUCTCKAX U PAHAIIHOHHBIX MTOTIPABOK
B KYJOHOBCKHMX CHCT€Max TpPEX YacCTHIl C OJJHUM JJIEKTPO-
HOM. B WacTHOCTH, OBLIH BBIYHCIICHEI BCE BKJIAIBI B JHEP-
THIO PO-BUOPAITOHHBIX COCTOSIHUH B Pa3iIOKEHUH 110 KOH-

2 a 7 BKJIFOYH-

CTaHTE TOHKOW CTPYKTYpPbI @& 0 MOPSIIKA MIC
TEJIBHO ¥ YACTHUYHO [0 NOPsJKA MC 248 [1]. PacdeTst ObLIH
BBIITOJIHCHBI HpI/IMeHI/ITeJH)HO K MOJ'IeKyJ'I)IpHI)IM HNOHaM BO-
nopona H} u HD™ u aromy aHTHIIPOTOHHOTO Tresus, CH-
cTeMaM agnabaTHYEeCKOTO THIIA, UMEIOIIUM JBE TDKEIbIE
wactuusl (p,d nin HY, p) n onexrpo.

[Tonmy4yeHHBIC TOTPENIHOCTH B YacTOTaX (PyHIaMCH-
TaJbHBIX BUOPAIIMOHHBIX MEPEXOJI0B B HOHE H; C y4eTom
‘-IyBCTBI/ITeJII)HOCTI/I 3HepFI/II/I nepexoz[a K UBMCHCHUKO MaAcCC

TIO3BOJISIIOT ONPENENUTh OHY n3 (pyHIaMeHTANbHBIX (u-
3MYECKUX KOHCTAHT COBPEMEHHOM (DM3MKH — OTHOIICHUE
Mace IPOTOHA M ICKTPOHA, [ = M, /M,, C OTHOCUTEIBHOI
Tounocthio 1,5- 1071, Jina cpaBrenns nanomuum, uto no-
TPEIIHOCTh B aTOMHOW Macce 3JCKTPOHA M MPOTOHA IS
3HaueHuH, pexomeHayeMbix rpymmoit CODATA B 2010 r,
pasusimack 4,0- 10710 1 8,9- 10711 coorercrBenno. Bonee
TOTO, 3apsJIOBBIA paguyC MPOTOHA, KaK OH ONpPEIessIeTCs
CODATA, u «MIOOHHBIN» 3apsA0BBINA paguyc NpOTOHA U3
SKCTIIEpUMEHTa, BhImosHeHHOTO B PSI (I1IBeiinapus), MoryT
6I)ITI) OJHO3HAYHO JAWUCKPUMHUHHUPOBAHLI C TOMOIBIO IIPC-
LU3UOHHOM CIIEKTPOCKONUH (DyHIaMEHTAIBHBIX BHOpaIy-
OHHBIX IIEPEXOJIOB B HOHAX HQL n HD™.

AHaJIOTHIHBIM 00pa3oM pPO-BHOPAIIMOHHAS CIIEKTPO-
CKOIINA MeTaCTa6I/IHLHBIX COCTOSIHUM aTOMOB AHTHUIIPO-

V. 1. Korobov

Ro-Vibrational Spectroscopy of the Hydrogen
Molecular Ion and Antiprotonic Helium

In recent years a substantial progress in calculating rel-
ativistic and radiative corrections for Coulomb three-body
systems with one electron has been made. In particular, all
the contributions to the energy of ro-vibrational states in
terms of the fine structure constant expansion up to and in-
cluding the order mc2a’, and partially of the order mc2a®
were obtained [1]. Calculations were performed for the hy-
drogen molecular ions H} and HD*, and antiprotonic he-
lium atom, systems of the adiabatic type, having two heavy
particles (p,d) or (Hg, P), and an electron.

The theoretical uncertainty achieved for a value of
the fundamental vibrational transition frequency of the
hydrogen molecular ion H7 allows one to determine the
proton-to-electron mass ratio, i = m D /m,, one of the basic
fundamental physical constants of modern physics, with a
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fractional precision of 1.5- 107!, For comparison, the un-
certainty in the atomic mass of an electron and a proton
for recommended CODATA 2010 values are 4.0- 10710 and
8.9-107!1, respectively. Moreover, the proton charge radius
as it is defined in the CODATA and the “muonic” charge
radius of a proton taken from the experiment carried out at
PSI (Switzerland) could be unambiguously discriminated
by the precision spectroscopy of the fundamental vibration-
al transitions in ions H} and HD .

In the same way, ro-vibrational spectroscopy of meta-
stable states in the antiprotonic helium atom allows one to
determine the antiproton-to-electron mass ratio with a frac-
tional uncertainty of 3.6- 10~!! [2]. In this case the problem
of the antiproton charge radius does not have any impact on
the results, since the interaction of an antiproton with elec-
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TOHHOTO Telust [2] IO3BOJIMT ONPEEITUTh OTHOLIEHHE MacC HeobOxomnmMo oTMETUTH OniKaline MepCreKTHBBI
AQHTUIIPOTOHA M DJEKTPOHA C OTHOCHTEIBHON TOYHOCTBHIO MeTona. Mbl HajieeMcs, YTO OCHOBHBIC BKJIa/Ibl B 9HEPTHIO
3,610~ TIpu sToM npoGnema 3apsA10BOro pajamyca aHTH- TEPEXO/IOB B OPSIKE 71C 2@3 GyLyT MOMyHUeHB! YiKe B Clie-
MIPOTOHA HUKAK HE CKa3bIBACTCSl HA 3TUX pe3yJbTarax, TaK JYIOLIEM TOJy, YTO ITO3BOJIMT YIy4YIIUTh TOYHOCTH TEOpe-
KakK B3aMMOJICHCTBUE aHTHIIPOTOHA C AIICKTPOHOM Xapak- THYECKOTo pacyera B 3—5 pa3. DTo 03HA4aeT, 4To AJIs aHa-
TEpU3yeTcsl KyJIOHOBCKMM OTTaJKHUBaHUEeM. JlocTurHyras JM3a JaHHBIX CIEKTPOCKOIUH NOTPEOYyIOTCs YIy4IlCHHBIE
TEOpeTHYeCKass TOYHOCTh JIAeT BO3MOXKHOCTH Ha TOPSIOK 3Ha4YEHHs HE TOJBKO OTHOLICHHS Macc (aHTH)IIPOTOHA M
YIy4IINTh aKKypaTHOCTh npoBepkn CPT-nHBapuanTHOCTH 9NIEKTPOHA MIIH 3apsI0BOT0 pajyyca IIPOTOHA, HO U IIOCTO-
JUIsl 0apHOHOB M3 CPABHEHMS MAaCC IIPOTOHA U aHTUIIPOTOHA. sHHOW Punbepra. Takum o0pa3oM, IOIy4EHHBIC pe3yiIbTa-

CrneBa: orpaHMdYeHHs Ha KOHCTaHTYy CBA3M (5 JIIA «IIATOH CHIBD), TMONYYeHHBIE W3 CPAaBHEHHA TEOPETHUECKOTO M DKCHEpH-
MEHTAIIBHOTO CIIEKTPOB MIOOHHO# Mosekynsl ddy(1,1), nByxpOTOHHOTO mepexoja B AHTHIPOTOHHOM TelMd U Iepexoia
(v=0,N=2)—- (v' =4, N = 3) B MoneKyasipHOM HoHe Bogopoga HD*. Crpasa: rmoGanpHble OrpaHMUEHHs HA KOHCTaHTY a5, To-
JIYYCHHBIC M3 Pa3JIMYHbIX OKCIIECPUMEHTOB

ms, keV/c? ms, eV/c?
1000 100 10 1 106 100 10 1012 1018
T ‘I ﬁ4He+ T T 1036 T Id ‘LLLF' U U U U U U U U U U U U U U U U U UL 100
105 + L, =36 — 34 41031
ddu 1027 HD" Excluded region J10-10
106k 41030 | Neutror
E y Excluded < _QIOIS rscattering Stehllarl A 020 =
g L g S i axion limits @
< 10 = i =3 11029 S L )
Ky pHe" 5 pHe' 10 & & 109[Casimir-force 30 2
0 n=33—31 B3 =38 - experiments 71077 =
s g L
10 100+ Torsion
i balance : 10740
109k 1027 of Keplerian
107+ tests
el el el A Cov v v v v v v v vy .LLR. Ll 10—50
0.001 0.01 0.01 1 1012 106 100 106 1012
A, A A, m

Left: Bounds on the coupling strength @5 for a fifth force as derived from comparison of theoretical and experimental spectra of the muonic
molecule ddy(1,1), two-photon transitions in antiprotonic helium and the (v = 0, N = 2) — (v' = 4, N' = 3) transition in the hydrogen

molecular ion HD *. Right: Global constraints for a5, obtained from various experiments

tron is described by the Coulomb repulsion. The achieved on possible manifestations of a new interaction between
theoretical precision presents an opportunity to improve hadrons, the so-called fifth force. In particular, from com-
by an order of magnitude the CPT invariance test for bary- parison of results of precision spectroscopy of the hydrogen
ons by means of the comparison of proton and antiproton molecular ion HD*, antiprotonic helium atom and from
masses. experiments on resonant formation rates of the muonic
We hope that the major dominating contributions to the molecule ddy the following limits were obtained (at the
transition energies in the order mc2a® will be obtained next left of the figure) on the interactions written in the form of a
year; that may improve the precision by a factor of 3 to 5. Yukawa potential: Vs = asexp(— r/A)/r, with A represent-
This means that the analysis of spectroscopic data will re- ing the characteristic length scale associated with the mass
quire not only better values for the (anti)proton-to-electron of a hypothetical force-carrying particle [3].
mass ratio and the electric charge radius of a proton but The precise measurement of transition frequencies in
also a new value of the Rydberg constant. Thus, we think cold, trapped molecules is essential for potential realiza-
that our present results will be of serious importance in fur- tions of optical clocks in terahertz and radiofrequency re-
ther improvement of the values of the fundamental physical gions. Considering the simplest molecules, we have found
constants. suitable candidates for such transitions, which exhibit very
Comparison of theoretical data with precision laser low sensitivity to external fields, and particular corrections
frequency measurements allows one to obtain constraints may be calculated with very high precision. Our numerical
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ThI OKa)KyT CEPbE3HOE BIUSHUE HA ONpPEEICHIE 3HAaUCHUH
(yHIaMEeHTAIBHBIX KOHCTAHT (PU3NKH.

CpaBHEHHE TEOPETUYECKHX [aHHBIX U PE3YJIbTaTOB
MPELU3UOHHBIX Ja3epHBIX H3MEPEHUH IO3BOJSET IMOITy-
YUTh, B YaCTHOCTH, OIPAaHMUYEHHSI HA BO3MOXKHBIE MPOSB-
JICHUS HOBBIX B3aUMOJEHCTBUM MEXIYy aIpOHaMH, Ha TaK
Ha3bIBACMYIO [IATYI0 CUily. Tak, U3 CpaBHEHUsI pE3yIbTaTOB
IIPELIU3UOHHOM CIEKTPOCKOIIMM HOHOB MOJIEKYJISIPHOTO
noHa Bogopoga HD ™, atomMa aHTUIPOTOHHOTO TeNMs U U3
9KCTIEPUMEHTOB T10 PE30HAHCHOMY (DOPMHUPOBAHUIO MIOOH-
HBIX MOJEKYN ddy OBUIM TIOy4YeHBI CIIEAYIONINe OTpaHH-
YeHUs (Ha pUCYHKE CJIeBa) Ha B3aUMOJICHCTBHS, UMEIOIINE
(popmy morenumana FOkaser: Vs(r) = asexp(— r/A)/r, toe
A TIPEJICTABIIAET XapAKTEPUCTHIECKYIO JUTHHY, aCCOLMHPO-
BaHHYIO C MacCOH I'MIIOTETUYECKON YacCTHIbl — MEPEHOC-
4yuKa B3aumojencTeus [3].

[Ipenn3noHHbBIE U3MEPEHUS YACTOT NEPEXOA0B XOIO-
HBIX MOJIEKYJ B JIOBYIIKaX MUMEIOT OOJIBIIOE 3HAUCHHE IS
CO3/1aHUs ONTUYECKUX YacOB B TEPArepLoBOM U pajuo1ua-
nazoHax. V3 paccMOTpeHus: MpoCTEHIINX MOJIEKYJl HaMH
OBUTH OmpeJeNieHbl TTOIXOISIINE TIePEXOAbI, ISl KOTOPBIX
MONIPABKH, CBA3aHHBIC C BHEUIHUMHU MONSIMHU, MOTYT OBITh
MIOCUUTAHbl TEOPETUUECKHU C BBICOKOM TOUHOCTHIO. Hamm
pacueThl MOKa3bIBAIOT, 4TO, Hanpumep, H7 nmeer rakue
Mepexoabl, B KOTOPHIX OTHOCHTEIbHAs CHCTEMAaTHYecKas

results show that, say, for H; there are some transitions,
which allow us to reduce the fractional systematic uncer-
tainties to 5- 1017 at room temperature. Using the method
of a “composite frequency”, one may achieve the relative
stability of the “composite frequency” at the level of 10~18
for the hydrogen molecular ion HD ™, as shown in [4].

Probably one of the most surprising applications is an
opportunity to use pionic helium atoms with a negatively
charged pion to weight the pionic mass [5]. The configura-
tion of these atoms has strong similarity with well studied
antiprotonic helium and permits calculations of energies
of metastable states with very high precision. The finite
life-time of a pion, 26 ns, determines a relative width of
a transition spectral line as 1078, which makes it possible
to believe that pionic mass can be measured with 8-9 sig-
nificant digits, whereas the present value of mass, which is
recommended by the Particle Data Group (PDG), has only
6 digits. The experiment carried out at PSI (Switzerland)
has already confirmed the existence of the long-lived states
in pionic helium.

AT THE LABORATORIES OF JINR
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TIOTPEITHOCTh MOXET OBITh pemynupoana 10 5- 10717 npu
KOMHATHOM Temreparype. Mcnonb3ys «MeTo cOCTaBHOM
YacTOTBD», MOXKHO JIOCTMYh OTHOCHUTENBHOW TOYHOCTH
(cTaGMIBHOCTH) YacTOTHl HAa ypoBHe mopsmka 10718 mmsa
MoKy spHEIX nonos HD* [4].

W yx coBceM HEOXHIAHHBIM IPHIOKEHHUEM CTallo
BO3MOXHOE HCIIOIb30BAHUE MHOHHBIX aTOMOB TEIUsI C OT-
PHUIATENIBHO 3apsKeHHBIM TTMOHOM ISl ONpeeTeHNs] Mac-
Cbl MHOHA [5]. DTH aTOMBI MO CTPYKType CIEKTPa OYEHb
HalOMUHAIOT aHTUIIPOTOHHBIN TeNUH U JOITyCKaIOT BBIYHC-
JICHUE YHEPTHi METacTaOMIbHBIX COCTOSIHUI C OUEHb BBI-
COKOM TOYHOCTBI0. KOHEuHOE Bpemst *KHU3HH MHOHA, 26 HC,
OIIPEAEIAET OTHOCUTEIbHYIO IIUPUHY CIEKTPAaIbHOM JH-
HUM nepexoza Ha ypoBHe 1078, uto naer ocHoBanme moma-
raTh, YTO Macca IMOHA MOXKET OBITh H3MEPEHa C TOYHOCTHIO
8—9 3HaKOB, TOTIa KaK HbIHEITHEE 3HAYCHNE MACCHI, yKa3bl-
BaeMoe B PDG, umeet nuib 6 3HAKOB. DKCIEPUMEHT PO-
Boaurcs B PSI (ILIBeftuapust), oH y)ke HOATBEPANIT HAINYNE
JOJITOKUBYIIMX COCTOSTHUN B THOHHOM TE€JIUH.
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U. A. Benonanmukos, I. B. /lomozaukuii

IIpoekT «balika/n»: BOIPOCHI U OTBEThI

Ha coBmecTHOl ceccuu NmporpaMMHO-KOHCYJIBTATHB-
HBIX KOMUTETOB 110 (PM3UKE YaCTHUI] U AICPHON (PU3UKE, CO-
crosiBieiics 26 urons 2014 1., ObUTa PUHSITA CIICAYIOIIAS
pesomonust:  «IIporpaMMHO-KOHCYIBTaTUBHEIE KOMHUTETHI
MIPU3HAIOT, YTO HEWTpHUHHAS (PU3UKA U acTpoH3HKa pe-
CTaBIIAIOT COOOM OTHO U3 OCHOBHBIX HANPaBICHUI HAydHO-
uccienoBarenbckon aestenbuoctu OMSAN. Dto Hampasie-
HHE UMEET CTPATEernuecKoe 3Ha4YeHNe 1 MHOT000CIIAIOIIU
MOTEHIWAN JUIS OTKPBITUH U IOJy4eHHs WHTEPECHBIX pe-
3ysbTaToB B Omkaiimem Oyaymem. [TKK ormeuaror npuo-
PHUTETHOCTH HOBBIX 3KCHEPHMEHTOB, MTPEATIOKEHHBIX C I10-
TokaMu aHTHHEHTprHO Ha Kammanackoit ADC 1 Ha HOBOM
6a3oBoii ycranoBke OUSIU Ha o3epe baiikan, kotopas pas-
pabaTsIiBacTCs COBMECTHO ¢ MTHCTUTYTOM SJepHBIX HCCIIe-
nosanuit PAH... Uro kacaercsa npoekrta «baiikam», ITKK
IIPOCSIT aBTOPOB TPEJICTaBUTh TUCbMEHHBIC OTBETHI HA PAJ
BOIIPOCOB, KAacCAOUIUXCSl HAyYHBIX LENIEH 3KCIEPHMEHTa,
€r0 BBIOJHUMOCTH, CTOMMOCTH, CTPOHMTENILCTBA, OCHOB-
HBIX JTAIIOB, @ TAK)KE COBMECTHOM PabOThI 1 KOHKYPEHIIUU

C CYLIECTBYIOIIMMH ¥ TUIAHUPYEMBIMH MEXXyHapPOIHBIMH
npoekramu. Bonpocsr OynyT Hanpasiens! nupexropy JISIT
B Ommkaiimee BpeMs /IS TOATOTOBKH IMHCHMEHHBIX OTBE-
TOB K cienyromei ceccuu ITIKK».

IlepBbiii Bompoc Kacajicsi apryMEHTOB O IPEBOCXO/I-
crBe B a¢pdexruHoctn HT-1000 (baiikanbckoro riry6o-
KOBOJIHOTO HEHTPHHHOI'O TEJECKOIa) OTHOCHUTEIbHO HEW-
tpunHoro aerekropa IceCube (NSF, CIIIA), cormacHo
nporHo3am Ha 2020 r. OCHOBHBIM JOBOAOM PYKOBOJUTENEH
mpoekra «baikam» B mons3y paszpadorku HT-1000 Oputo
HE MPEBOCXOACTBO B 3Q(HEKTUBHOCTH, a, BO-TIEPBBIX, BO3-
MOYKHOCTh HaOJIFOIaTh APYTYIO 001acTh HeOa U, BO-BTOPBIX,
CHCTeMaTHKa, IO03BOJISIONIAsl OCYIECTBUTh HE3aBUCHMYIO
poBepKy auddys3Horo mnoroka, u3mepeHHoro IceCube.
IIpeBocxoacreo HT-1000 nposiBisercs npu HU3MEPEHUH
KackaZoB. YTIIoBoe paspemreHne kackagoB B HT-1000
(3°) 3HaUMTENHHO JIydIlle YITIOBOTO pa3pelieHus KackajaoB
B IceCube (15°). DT0 cBs3aHO €O C1a0BIM PACCESIHUEM CBE-
ta B Bojie. [Tostomy B HT-1000 (kax u 8 KM3NeT (mMexmy-

1. A. Belolaptikov, G. V. Domogatsky

BAIKAL Project: Questions and Answers

At the last joint meeting of the PAC for Particle Physics
and the PAC for Nuclear Physics, the following resolution
was adopted: “The PAC for Particle Physics and the PAC
for Nuclear Physics admit that neutrino physics and astro-
physics constitute one of the main research activities at
JINR. This avenue of research is of strategic importance
and has very intriguing potential for discoveries and excit-
ing results in the near and further future. The PACs note the
establishment of priorities concerning the new experiments
proposed with antineutrino beams of the Kalinin Nuclear
Power Plant and the new basic facility of JINR being de-
veloped jointly with the Institute for Nuclear Research of
the Russian Academy of Sciences at Lake Baikal... As far
as the BAIKAL project is concerned, the PACs request that
the proponents provide written answers to a series of ques-
tions regarding science, feasibility, cost, construction is-
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sues, milestones, as well as synergies and competition with
existing and planned international projects. The questions
will be communicated to the DLNP Director shortly and
the written answers are due before the next PAC meeting”.

The first question concerned the arguments about the
claimed superior performance of BAIKAL w.r.t. IceCube
(projected performance at 2020). The main argument to
build GVD (Gigaton Volume Detector) is not superior per-
formance but a) the view to different parts of the sky and
b) the different systematics which allows for an indepen-
dent cross check of the diffuse flux measured by IceCube.
The superior performance of GVD applies to the measure-
ment of cascades. The cascade angular resolution of GVD
(3°) is much better than that of IceCube (~ 15°). This is due
to the small light scattering in water. Therefore, cascades,
to a certain degree, can be used for point source searches in
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Hapoauslii mpoext KM3 Neutrino Telescope — «neiTpun-
HBII TENECKON O00BEMOM B KyOWMYECKHH KHIIOMETpP»)) Ka-
CKaJIbl, B M3BECTHOH CTENEHU, MOTYT HCIIOIb30BATHCS JUIS
TIONCKAa TOYEYHBIX HMCTOUYHHMKOB. IlocKonbKy okmpmaercs,
4T0 O0see 2/3 curHasa OymeT IMPeICTaBICHO B BUIC KacKa/l-
HBIX COOBITHI, TO 3TO 3HAYUTEILHO TOBBICHT CTATHCTHKY
JUISL OTIPEJICNICHNS OT/ICIIbHBIX NCTOYHUKOB HEHTPHHO.

Psim BomipocoB kacaiicst Mayioi TITyOUHEI 03epa, Malloi
JUITMHBI TIOIVIONICHUSI W €€ Ce30HHBIX KoneOanmil. OTBET
pykoBomuTeneil mpoekta «baiikam» OBUT CICTYIOUIHM.
[TapameTpbl cpelbl IOJDKHBI PACCMATPUBATHCSI B COBOKYII-
Hoctu. OueBHJIHO, YTO Majas JJIMHA IOIVIOIIEHHSI CBe-
Ta — HENOCTaToK, 1o cpaBHeHHIO ¢ IceCube 1 KM3NeT.
C npyroii CTOPOHBI, JUTMHA PACCESHUSI 3HAUYMTEIFHO BBILIIE,
gem y IceCube, 9To BeeT K JIydIIeMy YIJIOBOMY pa3perie-
HUIO ¥ TIOHIKEHHUIO YpoBHS Iryma. CBeTOBOM (poH HIXKE,
yem y KM3NeT, uto Takke obaerdaer nmogapicHUE ITyMOB.
Marnast TiryOMHa MOXKET OBITH CKOMIIEHCHPOBaHa C MOMO-
IO COOTBETCTBYOIIHUX AITOPUTMOB (DMIIBTPALIMH IIIYMOB.
D10 6bUI0 Mokazano Ha HT-200. Bece caenaHHble OLEHKH
2 G eKTHBHOI TUTOmA AN/ 00heMa OBIIH OTYIEHBI C YIETOM
PEKEKINH LTyMOB.

OueBUIHO, YTO HUCXOJSIIME MIOOHBI HAYMHAIOT TIpe-
o0JasiaTh Ha HECKOJILKO MEHBIIINX 3€HUTHBIX yIVIax, 4YeM Ha
OonpIINX TITyOMHAX. DTO YMEHBIIACT TEJICCHBIH yrom o0-
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HapyKEHUs MPOXOASIINX MIOOHOB. J{J11 HEKOTOPBIX TUIIOB
aHaJM3a, OJIHAKO, MaJiasi IIyOWHa JJayKe MOXKET OBITh Ipeu-
MYIIECTBOM. JTO OTHOCHTCSI K BETO-TIOAXO/Y, PEaTH30BaH-
HOoMy B IceCube. Jlormka anammsa ciemyromas: HaunHArO-
LIUICS B JETEKTOPE TPEK IPUHUMAETCS 3a HeUTpuHO. Ecin
JIpyrol MIOOH BOMJIET B JETEKTOP B TOM K€ HaIlpaBICHUU
(T.€. OT TOTO e HIMPOKOTO aTMOC(HEPHOTO JIMBHS), TO ITO
HEHTPHUHO HE MOXKET OBITh aTMOC(epHbIM. Takum 00pazom,
MBI MO’KEM IOTYYHTh TOCTaTOYHO YUCTHIH HAaOOp HeaTMo-
chepHBIX (KOCMHYECKUX) HEHTPUHO; OYCBHIHO, YTO YEM
MEHBIIIe TTTyOWHA, Ha KOTOPOH PacIoioKeH JETeKTOp, TeM
JydIle Tako moaxox paboTaeT U TeM Jierye UAYIINM BHU3
MIOOHAM JIOWTH 70 ieTekTopa. Ce30HHBIE BapHaIluH OTCIIe-
JKUBAIOTCS Tak ke, kak 1 B KM3NeT: reomerpus omnpene-
JSAeTC aKyCTUYCCKHIMH CEHCOPAMH, a XapaKTCPUCTHKH
BOJIBI — HMCKYCCTBEHHBIMH MCTOYHHKAMH CBETA, BCTPOCH-
HBIMH B MOJIYJIH, ¥ HEOCPEICTBEHHO MIOOHAMMU.

Uiensr [TKK mpocunu mpuBecTH AOBOIBI O HEOOXO-
numocTH B eme onHoM (momumo KM3NeT) nerexkrope B
CesepHoM nonymapuu. B oTBeT ObUTM NPUBECHBI CIIETY-
omre 000CHOBaHHBIE apTyMEHTEI.

1) I'pynma npexamonaraer, uro HT-1000 cramer ya-
CTBIO pacTpeneleHHOl WHPPacTpyKTypl B CeBepHOM
nonymapun. Janasie HT-1000 1 KM3NeT moryT ObITh
00bEeIMHEHB! IS MOBBIIMICHUS CTAaTUCTUYECKON obecie-

GVD (as well as in KM3NeT). Since more than 2/3 of the
signal is expected to appear in cascade events, this adds sig-
nificant statistics for the identification of individual sources
of neutrinos.

A number of questions concerned the lake shallow
depth, small absorption length, and seasonal dependence of
the latter. The BAIKAL leaders’ answer was as follows: the
environmental parameters have to be taken in total. Clearly,
the small absorption length is a drawback compared to
IceCube and KM3NeT. On the other hand, the scattering
length is much bigger than in IceCube, resulting in a bet-
ter angular resolution and background reduction. The light
background is smaller than in KM3NeT, again resulting in
an easier background rejection. The shallow depth can be
counter-reacted by appropriate background rejection al-
gorithms. This has been demonstrated by NT200 detector
(first generation telescope at Lake Baikal). All our effective
areas/volumes have been obtained after appropriate cuts for
background rejection.

Clearly, the dominance of down-going muons starts at
somewhat smaller zenith angles compared to larger depths.
This reduces the solid angle for detecting through-going
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muons. For some analyses, however, the smaller depth
can be even an advantage. This applies for the self-veto
analysis a la IceCube. The argument is as follows: a track
starting in the detector is taken as a neutrino. It cannot be
an atmospheric neutrino, if another muon from the same
direction (i.e., from the same air shower) enters the detec-
tor. In this way one can get a rather clean sample of non-
atmospheric (cosmic) neutrinos; and naturally this work
is the better, the shallower the detector is and the easier it
is for a down-going muon to reach the detector. This rela-
tively new principle has not yet been simulated for GVD.
Seasonal variations are monitored as in KM3NeT: the posi-
tion by acoustic sensors, the water parameters by artificial
light sources integrated in the underwater array, and by the
muons themselves.

The members of the PACs asked about arguments on
how compelling is another (in addition to KM3NeT) detec-
tor in the Northern hemisphere. The project’s leaders put
forward the following quantitative arguments:

a) The team considers GVD to become part of one
distributed infrastructure in the Northern hemisphere. Data
from GVD and KM3NeT can be added to increase the sta-
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YCHHOCTH TOYCYHBIX MCTOYHUKOB. B 3TOM cMbIcie BTOpas
ouepeas HT-1000 u Tpu no3uumuu KM3NeT BHecyT onuHa-
KOBBIIT 00beM (mopsizka 1—1,5 km?). B aToM 3akimouaercs
unest Global Neutrino Network, koTopasi, Kak MbI HajieeMcs,
oyzer B Oyayiem pacmupena a0 Global Neutrino Observa-
tory (IceCube/Generation-2+KM3NeT+HT-1000). Ecnu
¢aza 1,5 KM3NeT Oyner npodrHaHCHpOBaHA U TIOCTPOE-
Ha 10 2020 1., COOTHOIICHHE 00BEMOB OYIET CICAYIOIIHM:
mopsiaka 0,6 wmu 1,2 KM (KM3NeT ¢ omHIM WA OBYMS
xiactepamu) u 0,5 km> (HT-1000).

2) I'pymna Taxke xorena Obl OTMETUTD, YTO HA TEKY-
it MmomeHT y HT-1000 dyHKIMOHHPYET 4acThb MEpBOTO
KIactepa, coctosmas u3 112 ontuaeckux moxayneit (OM),
torma kak y KM3NeT ects Toipko Tpu padoTaromux OM
OKOHYATeNbHON KOoH(puTypanuu. Taroke ClemyeT yroMs-
HYTb, uTo uHaHcupoBanne KM3NeT emre He morydeHo.

[To Bompocy o mnoxxozae Koiabopanuu K COOTHOIIIE-
HUIO IJIOTHOCTH JICTEKTOPA U CTOSIIUX TIepel HUM pusmye-
CKHUX 33729 (T. €. BBICOKAs INIOTHOCTD ISl U3YUCHHUS OCIIHII-
TSIANA WA HA3KAS U BEICOKODHEPTETHUSCKUX UCTOUHH-
KOB) OBLTH TIPUBENICHBI CIICTYIOIINE TOBOJIBL.

1) HammM  TexkymuMm O€3yCIOBHBIM ITPHOPUTETOM
ABJISIETCA CO3/IaHHE JETEKTOpa, ONTHUMHU3UPOBAHHOTO IS
(bU3MKK BBICOKMX 3HEPruil. Bo3MOXKHOCTB UCCIICIOBaHUS
OCLMJUIALUI OCTAaeTCsl OTKPBITOM, HO, B U3BECTHOM CTele-
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HU, OyneT 3aBuceTh oT peanusanuii ORCA (omgHOTO M3 J€E-
texktopoB KM3NeT) u PINGU (metekropa IceCube).

2) Ecnu Oyaer npuHSTO pelieHue O IOBBIIIESHUH TUIOT-
HOCTH JETEKTOpa, TO OHO OyAeT OCYIIECTBIEHO IPOCTO
TEOMETPHUECKIM C)KaTHEM YCTAHOBKHM (aHAJIOTHMYHO ILIa-
HaMm ORCA): ymensineHneM pacctosHus Mexay OM Ha
THPJISIHIIE, COCEHUMH TUPJISHAaMHU M Kiactepamu. Cama
koHCTpyKIst OM, cructemsl cO0pa AaHHBIX, KAIHOPOBKU
1 T.JI. OCTaHyTCsI 0€3 N3MECHEHHH.

Unensr [IKK oOpatuin BHUMaHHE Ha 4YyBCTBHTEINb-
HOCTb K CYIIECTBOBAHHIO BHICOKOIHEPIETHYECKUX HCTOU-
HHUKOB T10 CPAaBHEHUIO C TNIAHUPYEMOI 4yBCTBUTEIEHOCTHIO
(cratuctukoit) IceCube Ha MOMEHT BBOAA B IKCILITyaTaIlHIO
1 kM3 neTexTopa. PyKOBOIHTEM IPOEKTA OTBETHIIM CIIE/TY-
fomree. [Ipeskie Bcero xoresnock Obl 3aMETUTh, YTO MBI Ha-
OmomaeM obmacth Heba, Ha koTopoit IceCube mpakTHUecKn
HE YyBCTBUTEJEH K d3HeprusaM, MmenbmM 100 T2B.

Tekymme orpanmyecHus IceCube Ha TOYEUHBIE HC-
tournkn i CeBepHOro Heba paBHBI IPUMEPHO
1012 T9B-ecm2- ¢! (mo nauubIM 3a 4 To/1a, HauMHAS C Ya-
cTnaHbIX KoHuryparumii IceCube no 40, 59 u 79 rupnsnn).
K 2020 r. g9yBcTBUTENBHOCTH JINOO YBETHUHUTCS B 3 pasa,
0o mpuBeneTr k oTkpeiThio. Orpanmdenus IceCube mo
OxHoMy momymmapuro OyayT npubmusurensHo B 30 pa3
XyXKe JUIsl HKECTKHX CIHEKTPOB M IPEHEOPEKHMO Majbl
JUISL KPYTBIX CIIEKTPOB HJIM CIIEKTPOB C 00pe3aHHeM HIKE

tistical significance for point sources. In this sense GVD
(stage 2) and the three locations for KM3NeT would contrib-
ute with similar volumes (each with 1-1.5 km?3). This is the
spirit of the Global Neutrino Network which the BAIKAL
team hopes to be extended towards a future Global Neutrino
Observatory (IceCube/Generation-2+ KM3NeT+GVD). If
KM3NeT/Phase 1.5 is funded and built until 2020, the vol-
ume ratio in 2020 will be ~ 0.6 or 1.2 km? (KM3NeT with
1 or 2 clusters) and 0.5 km? (GVD).

b) The team notes however that at present GVD op-
erates a part of our first cluster with 112 optical modules
(OMs), whereas KM3NeT has just 3 OMs of the final de-
sign in operation. Also the funding for KM3NeT is not yet
acquired.

Concerning the strategy of the collaboration for the
detector granularity vs physics goals there were the next
arguments:

a) Our present clear priority is the construction of an
array optimized for high-energy studies. The option for os-
cillation studies remains open but will depend to a certain
extent on the realization of new projects ORCA or PINGU.
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b) If the BAIKAL team decides to go for a high-den-
sity array, it will reach it essentially just by geometrical
compression of the array (similar as planned in the case
of ORCA): smaller distances between OMs along a string,
smaller distances between strings and clusters. The OMs
design, the data acquisition, the calibrations system, etc.
would be the same.

The members of the PACs paid attention to the sensi-
tivities of high-energy sources existence in comparison to
the projected sensitivity (statistics) of IceCube at the mo-
ment of the start-up of a 1 km?3 detector.

The BAIKAL team has to stress that we watch dif-
ferent parts of the sky, where IceCube has essentially no
sensitivity at energies < 100 TeV. The relevant comparison
would then be to KM3NeT, which has a similar time sched-
ule as GVD.

The present point source limits of IceCube for the
Northern sky are about 10712 TeV-cm2-s~! (data of 4
years, the first with partial configurations of IceCube — 40,
59 and 79 strings). The sensitivity will improve by about a
factor of 3 until 2020 (or lead to a discovery). IceCube lim-
its on the Southern hemisphere would be about a factor of
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100 T>B. Hama nnanupyemas 4yBCTBUTENBHOCTH K 2020 I
OyzeT Toro ke TmopsiaKa (OKOIIo 10-12 T3B~CM‘2~C‘1), T.€.
Ha 1,5 mopsnka Hmwke orpanndennii lceCube mo KOxxHOMY
nonymapuio. OHa OyneT OCHOBaHA Ha COBOKYMHOCTH CTa-
THUCTHKH, COOpaHHOH Ha Bce OONBIINX KOH(UTypanusx je-
Tekropa, HauuHas ¢ 2015 1., ¥ npu yrioBoM pa3pelleHuu
B 0,25°, 9TO TOYTH B 2 pa3a MEHBIIEC COOTBETCTBYIOIIETO
3nauenus IceCube.

VY unenoB IIKK Bo3HHK cienyromuid Bompoc: mnoye-
My CTOPOHHHKH ITPOEKTa YTBEPXKIAIOT, YTO IPEIIONOKH-
TENPHO MEHbIIAs CHCTEMAaTHYecKas HEONpPENeICHHOCTh
U3MEpEHU u3ilydyeHus: YepeHkoBa B BOJE, 110 CPABHEHHUIO
CO JIBZIOM, OKa)XET BIIMSHHE Ha Pe3yJbTar, HECMOTPs Ha TO,
YTO CTATUCTUYECKHE ITOTPEHIHOCTH OyayT mpeodnanars B
TEUeHNE MHOTHX JIeT cOopa JaHHBIX ?

OTBeT ObLI CIEAYIOMINM.

1) HeonpeneneHHOCTb CpeAbl MIPaeT pa3Hyl poJib
TIPY TTIOMCKE TOUYEYHBIX UCTOYHUKOB 1 TU((Py3HOTO ITOTOKA.

2) Ilpu noncke TOYeUHBIX HCTOYHUKOB BaJKHO YTIIOBOE
paspeleHue, KOTopoe ropaszio JIydlle B BOJE.

3) Hust mowncka nudy3HOro 1MoToKa BayKHO IMOHUMa-
HHE DHEPreTHYECKOTO pas3peuieHus. 3/1eCh OISITh: OHO-
ponHas cpeia 3HAYUTEIBHO IMPOILE ITOAACTCS OIMHUCAHUIO
U MojenupoBaHuio. CHCTEMaTHUECKUEe OIIMOKH, CBA3aH-
HBIE, HAIPUMEP, CO CIIOMCTOI CTPYKTYPOH JibJla MIIH MaJjio-
M3BECTHBIMH OCOOCHHOCTSIMH JIbJIa, 00pa30BaBIIETOCS MO-
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cJie 3aMep3aHus, MOTYT BHECTH OIIMOKY B OIpeeseHue
SHEPIHH, TIOJIOKCHUS (HE TONBKO pa3pelieHre) KackKaaoB
U T.J. DTO OAMHAKOBO BA)XKHO JIJIsI OOJBILION M MaJoi cra-
THUCTHUKH — CM. 00CY’K/ICHHE BKJIaJ1a «IIPSMBIX» arMocep-
HBIX HeWTpuHO B maHHBIEe IceCube mpu oueHb OONBIIMX
DHEPIusx.

4) CucreMarnka Takke MOXKET OBITh BaXKHA IpH OJIn3-
KHX K ITOPOTY HU3KHX 3HEPTHSX, ITPU KOTOPBIX HEJOCTATOU-
HOC MOHUMAHUE CTPYKTYPbl IPUMOAYJIBHOI'O JIbJa MOXKET
MIPUBECTH K UMHUTAIMK OoJiee BHICOKOW I HU3KOW HEp-
THHY WM C/ABUTA B HAIIPABICHUM.

Unens! [IKK nmompocunu Taxke mpUBECTH CpaBHEHUE
YHCIIEHHBIX XapaKTEPUCTHK YYBCTBUTEIBHOCTU K NP Py3-
HOMY M30TPOITHOMY HEHTPHHHOMY TTOTOKY (BHETaJaKTHye-
CKO npUpobl) ¢ IaHupyeMbiMu 3HadeHusiMu IceCube B
2020 r. beut momyven cienyrommii oteet. B 2020 1. IceCube
HabepeT oxoio 50 cOOBITHIA (MBI XOTEH OBl OTMETHTD, 9TO
a¢dexTuBnbiii 00beM IceCube HESE cocrapisier To/bKO
0,4 xm?). ObIee KOTHYECTBO HAGPAHHBIX K TOMY MOMEH-
Ty COOBITHH COCTaBHT TOJBKO IIOJIOBHHY OT HaOpaHHBIX
IceCube, Ho OyzeT y»e I0OCTATOYHBIM ISl BAYKHOM POBEp-
KU MX PE3YIbTaTOB.

B 3akirodeHne xoresnoch Obl OTMETHTh CIEIYIOIIEE.
CormacHO JOKTamy, CIENaHHOMY akaaeMukoM B.A.Py-
0akoBBIM Ha mnociuenHeil oovenmHenHon ceccun ITKK,
TETepb ¢ Y4E€TOM TEXHOJIOTHH, pa3paboTaHHBIX B JKCIIE-

30 worse for hard spectra, and negligible for steep spectra
or cut-offs below 100 TeV. Our expected sensitivity in 2020
will be of the same order (close to 10712 TeV-cm2-s71),
i.e., 1.5 orders of magnitude below the IceCube limits in
the South. It would be based on the cumulative statistics
collected with the increasing array from 2015 on and make
use of the 0.25° angular resolution which is nearly twice as
small as that of IceCube.

There was also the following question: why do the pro-
ponents claim that the supposedly smaller systematic un-
certainties associated to water Cerenkov vs ice Cerenkov
play a role, despite the fact that statistical errors will be
dominant for many years of data taking?

The BAIKAL team offered the following clear expla-
nations.

a) Uncertainties due to environmental effects are of
different character for point source searches and diffuse
flux searches.

b) For point source searches the angular resolution is
relevant, which is much better in water.

c) For diffuse searches the understanding of the ener-
gy scale is important. Here again, a homogeneous medium
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is much easier to understand and to simulate. Systematic
biases as, e.g., due to the layered ice structure or the badly
known features of the hole ice can bias the energy scale, the
positioning error (not just resolution) for cascades, etc. This
is equally important for high and low statistics.

d) Systematic effects may also be important at low en-
ergies close to the threshold, where insufficient knowledge
of the ice structure close to individual modules may mimic
a lower or higher energy or a shifted direction.

The members of the committees also asked BAIKAL
leaders to give quantitative features on the sensitivity to
diffuse isotropic neutrino flux (extragalactic origin) com-
pared to the projected performance of IceCube in 2020.
The answer was as follows. In 2020 IceCube will have
about 50 events collected. The BAIKAL team notes that
the effective volume IceCube’s HESE (high-energy starting
events) analysis is only 0.4 km?3. The total number of events
the BAIKAL team will collect is only half of the IceCube
events at that time, but it is already enough to provide a
valuable cross-check of their results.

In conclusion, it is necessary to note the following.
According to the report made by Academician V. A. Rubakov
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pumente «balkam, CIOXKUINCH UJI€ANbHbIE YCIOBUS IS
CTPOUTEJbCTBA OTIMYHOM MHPOBOI KOHKYpPEHTOCIIOCOO0-
HOM acTpodu3mueckoil oOcepBaTopun HEHTpUHO. JlencT-
BUTEIIBHO, HAOIOICHNE 32 acTPOPU3NUECKIMU HEHTPHHO
B okcriepuMenTe IceCube ykas3piBaeT Ha OOJIBIIYIO BEpO-
ATHOCTH CYIICCTBOBAaHHUS HEUTPUHHONW AaCTPOHOMHHU. ITO
TpeOyeT HaIM4us ACTEKTOpa ¢ OOIBIINM UyBCTBUTEIBEHBIM
00BEMOM, KOTOPBII MOXKET OBITh JOCTUTHYT, €CJIU B JKCIIe-
pumenre «baiikam» OyneT yCTaHOBICHO ellle OoJiblle CeK-
nuii. Bee 3ammannpoBanabie R&D cramnu B sxcriepuMeH-
Te «baiikam» yxe ObIIIM MPOHICHBI, a yBeIHMYEHHE 00beMa
TpeOyeT BiOKeHHs jaeHer u BpemeHu. B 2006-2010 rr.
ObLTH Pa3BUTHI IPOTOTUIIBI TVIABHBIX JIEMEHTOB TEIECKOIA
«baiikam»—GVD, nocTpoeHsl U NpOBEPEHBI SKCIEPUMEH-
TajbHble TUPJSHBI Ha o3epe baiikan. C 2011 r. anemen-
TeI U cucteMsl «balikam—GVD gBIsIHCh 0OBEKTOM BCe-
CTOPOHHEIO TeCTUpOBaHUs. BHenpeHue 3Toil mporpaMMsbl
NpUBEJET K TOMY, YTO CTAaHAAPTHBIE IEMEHThl CUCTEM
TenecKona OyIyT TOTOBbl K MacCOBOMY IIPOM3BOJICTBY, U
TIePBEIi KiTacTep (KOTopoMy IaHO Ha3zBaHHE «J{yOHay), co-
noctaBuMbIH 1o gyBcTBUTEenbHOCTH ¢ ANTARES (Cpenn-
3eMHOe Mope), OyZeT BBEAEH B AKCILUTyaTaluio B OJvKaii-
mue roas! (2015 ).
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JI.I. Tkauee

Jerexkrop «Hyk/I10H»
3allyIleH HA OpOuTy
CNYTHUKA 3eMJIH

UccnenoBanusa xocmuueckux siydeit (KJI) B obGmactu
TaK HazbIBaeMoro «koneHa» £ = 1014-1016 5B umeror xpu-
THYECKOE 3HA4YCHHUE AJIsI MOHMMaHus npoucxoxaenus KJI,
MEXaHN3MOB X YCKOPEHHUS TPH BCIBIIIKAX CBEPXHOBBIX U
UxX pacnpoctpaHeHust B Hamed ['anaktuke. [Ipuunba us-
MEHEHHsI (OPMBI CHEKTpa JI0 CHX TOp HE BBIICHEHA, He-
CMOTpSI Ha MHOTOUYHCIICHHBIE 3KCIIEPHIMEHTHI C ITUPOKUMH
arMoc(epHBIMH JIMBHSIMH, B TOM YHCJIE Ha BBICOKOTOP-
HBIX YCTAHOBKaX, a TaKKe JKCIIEPUMEHTHI Ha OajloHax B
AmnTtapkruke. DkcnepuMeHT «HyKkiioH» opHeHTHpoBaH Ha
U3MEpEeHUE ¢ OPOUTHI CITyTHUKA 3eMIIN CIIEKTpPa U sIJIepHO-
ro cocraBa KJI B o6mactu ot 20 I'9B 1o 1000 T»B, a Takke
CHEeKTpa KOCMHYECKHUX 31eKTpoHoB 0T 20 3B 1o 3 T3B. 3a

at the last joint meeting of the PACs, now there are ideal
conditions for building a first-rate world-competitive astro-
physical neutrino observatory using the technologies devel-
oped in the BAIKAL experiment. Indeed, observation of
astrophysical neutrinos in IceCube indicates a strong pos-
sibility of neutrino astronomy. It requires having a large,
scanned sensitive volume, which can be achieved by in-
stalling more sections with PMTs. All R&D stages in the
BAIKAL experiment have already been accomplished, to-
gether with the increase in the volume of amounts of money
and time invested. In the years 20062010 prototypes of
the main BAIKAL-GVD telescope elements and systems
were developed, built, and tested using experimental strings
in Lake Baikal. Since 2011, the elements and systems of
the BAIKAL-GVD Cluster have been under comprehen-
sive testing as stand-alone modules. The implementation
of this program will result in the standard elements of the
telescope systems being ready for mass production and the
first Cluster (given the name Dubna) comparable in sensi-
tivity with ANTARES (Mediterranean Sea) will be put into
operation in the coming years (2015).
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L. G. Tkachev

NUCLEON Detector
Is Already in Space

The “knee” energy range 1014-10'6 eV is a crucial
region for the understanding of the Cosmic Rays (CR)
origin, acceleration and propagation in our galaxy. The
NUCLEON satellite experiment is designed to investi-
gate directly a cosmic ray nuclei energy spectrum and the
chemical composition from 100 GeV to 1000 TeV as well
as a cosmic ray electron spectrum from 20 GeV to 3 TeV.
The NUCLEON device was produced by the collabora-
tion of SINP MSU (main investigator), JINR (Dubna) and
some other Russian scientific and industrial centres [1]. It
is placed now on board the RESURS-P No. 2 satellite. The
spacecraft orbit is a Sun-synchronous one with inclination
97.276° and a medium altitude of 475 km. The total weight
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S5 ner HaOOpa JaHHBIX OXKHUIAETCS perHcTpalys Oosiee yeM
108 coGmiTnii ¢ smeprueit E > 10!1 B,

Hetexrop «Hykmon» co3maBancs Gomee 10 et kon-
nabopanmeir HUMSID MIY (romoBHas opraHusanus),
OUAN n apyrux HayuHbIX LeHTpoB Poccun. Ero 3amyck
6611 TIpon3BerieH 26 nexadps 2014 . Ha OOpTy CIyTHUKA
«Pecypc-IT» Ne2 Ha conmHeuHO-CHHXPOHHYIO OpOUTY C Ha-
KkioHeHueM 97,276° u cpenneit Boicotoit 475 kM. Tlonubii
Bec arnmapara 375 xr, norpebdisiemast MomHoCTh 175 BT.

JIeTeKTop COCTOUT U3 CHUHTWIISIIMOHHBIX U KPEMHU-
€BBIX JICTEKTOPOB, YIJIEPOJHON MHIICHH, BOJIB(PPAMOBOTO
7 -KOHBEpTEPa U IEKTPOMArHUTHOIO KaJlOpUMeTpa — BCe-
ro 6omee 10 Teicsy kaHanoB [1]. Cucrema u3MepeHus 3a-
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psaa, mpeqHa3sHaueHHasl A NPEelU3HOHHOTO H3MEpPEHUs
3apsa MepBUYHON KOCMUYECKOM YacTHIIbI, paclolokKeHa
nepes] yrIepoJHON MUIIEHBIO U COCTOUT U3 YETHIPEX TOH-
KHX CJIO€B KPEMHHUEBBIX MaJOBBIX JAETEKTOPOB pazMEpoOM
1,5%1,5 cm.

B nerexrope «Hykmon» pazpaboTana HOBasi METOIUKA
HU3MEPEHUs SJHEPrUH NEPBUYHBIX KOCMHUECKUX YACTHUIl —
KLEM-meron, 06o0matomuii panee HCHOJIb30BaHHYIO Me-
TOAMKY B 3MYJIbCHOHHBIX SKCIEPUMEHTAX U OCHOBAHHBIN
Ha PerucTpalyy NpoCTPAHCTBEHHO-YIIIOBOTO pacHpesese-
HUSL BTOPUYHBIX YacTUIl. 37IECb 3TO U3MEPEHUE Jenaercs
2JIEKTPOHHBIMHU METO/IaMH Ha YCTAHOBKE C MaJIOH Maccoi U
OOJIBIINM T€OMETPHUYECKUM (haKTOPOM, YTO MMEET MepBO-

Puc. 1. IEPH, oxts16ps 2013 1. [Tonernas moznens nerexropa «Hykmom» Ha TectoBoM myuke H8 yckoputens SPS

Fig. 1. CERN, October 2013. The NUCLEON flight model at the H8 SPS beam line test

of the NUCLEON apparatus is 375 kg, with 175 W power
consumption and planned exposition time of 5 years.

The NUCLEON consists of silicon and scintillator de-
tectors, a carbon target, a tungsten y-converter and a small
electromagnetic calorimeter. The charge detector system is
placed in front of the carbon target and is designed for pre-
cision measurement of the primary particle charge and con-
sists of four thin detector layers of 1.5 x 1.5 cm silicon pads.

The proposed technique for primary CR energy mea-
surement is based on the generalized kinematical method
(KLEM method) developed for emulsion and gives an ener-
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gy resolution of 70% or better, according to simulation. The
energy measurement system is placed just behind the target
and consists of silicon microstrip layers and tungsten layers
to convert secondary gamma quanta to electron—positron
pairs. This significantly increases the number of secondary
particles and, therefore, improves the accuracy of a primary
particle energy determination.

The small electromagnetic calorimeter (6 tungsten/
silicon microstrip layers 180* 180 mm of ~60 kg weight
due to satellite limitation) has a thickness of 12 radiation
lengths and will measure primary CR energy for part of
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CTENIeHHOE 3HaYEHHE JUISI DKCIIEPUMEHTOB B KOCMOCE. JTOT
METOJ], COINIACHO MOHTE-KapJIOBCKOMY MOJIEIMPOBAHUIO,
JaeT pazpeuienue 1o sHepruu ~ 70 %. Cucrema usmMmepeHus
3apsijia pacroioXKeHa NocIIe YIIIEPOAHOW MUIIEHH U COCTO-
UT U3 IIECTH CIIOEB KPEMHHUEBBIX MUKPOCTPUIIOBBIX TPEKO-
BBIX JICTEKTOPOB M CJIOCB BOJIb()pama, KOHBEPTUPYIOIINX
(bOTOHI:I OT pacnajia BTOPUYHBIX HeﬁTpaﬂLHbIX IIMOHOB B
OJICKTPOH-IIO3UTPOHHLIC ITaphbl, YTO CYIIECCTBCHHO YyiIy4Ila-
€T PHEPreTUUECKOE Pa3pelleHue.

Heb6omnb1moit JIEKTPOMAarHUTHBII KaJIOPUMETDP
(mecTb MHKPOCTPHIIOBBIX BOJIB(PaM-KPEMHHEBBIX CIOEB
180 x 180 MM) mmeeT maccy ~ 60 kr, TommuHy 12 pamma-
LUOHHBIX JUTHH, YTO TIO3BOJIAET B YaCTH COOBITHI M3MEPATh
SHEPTUIO TIEPBUYHON YACTHIBI HE3aBUCHMBIM METOIOM.
T'eomerpuuecknii akTop merexropa «Hyxmon» 6e3 BKIIO-
ueHus Kamopumerpa paseH 0,2 MZ-cp, ¢ BKIIOUCHHBIM

Puc.2. U3mepenue 3apsa0BOro pacnpeeseHus MyYKOBBIX YaCTHULL
nerekropoM «HyKIIoH» BO BpeMsi TECTOBOTO ceaHca Ha yCKOpHUTe-
ne SPS B LIEPH B 2013 1.
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Fig.2. The beam charge measurements of the NUCLEON detector
at SPS 2013 test run

the events. The effective geometric factor is more than
0.2 m2-sr for the full detector and near 0.1 m?-sr for the
calorimeter. The NUCLEON device must permit separation
of the electromagnetic and hadronic CR components at the
rejection level better than 103 for the events in a calorim-
eter aperture.

The NUCLEON trigger system design, production and
tests were the JINR responsibility and consist of 6 scintilla-
tor multistrip layers to select useful events with the charged
particle multiplicity measurement that crossed the trigger
planes. Two-level trigger systems have duplicated structure
for reliability and will provide the NUCLEON statistics of
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kanopumerpoM — 0,1 M2 cp. COBOKYITHOCTE BCEX JEeTeK-
TOPOB MO3BOJISIET PA3ZEISITh MEKTPOMATHUTHYIO M aJJPOH-
Hyio komnoHenTsl KJI ¢ yposHem pexexiuu 1073 s co-
ObITHII B arepType KalopuMeTpa.

B OUSIU Obuia pa3paboTaHa W HM3rOTOBJIICHA JBYX-
YpOBHEBasi CHCTeMa OBICTPOTO TPUITEPA, COCTOAIIAS M3
[IECTH MYJIBTUCTPHUIIOBBIX CHMHTIIISIIHOHHBIX CIOEB CO
criekTpocMeniarmume ¢paiidepamu. TpurrepHas cucrema
npeHa3HauCHa ISl PETUCTPAIMU BCEX COOBITHH, UX ObI-
CTPOH TIpeaBapuUTENBHON O0pabOTKH € IENBI0 BHIOOPKH
COOBITHII B AMAana3oHEe YHEPTUH 10'1-5-10!4 5B u BoigAUM
YHOpaBIAOOIUX KOMaHI IJIA DJICKTPOHHUKHU BCEX ACTCKTO-
poB. Crucrema OBICTPOTO TPHUTTEPA UTPAET KITFOUEBYIO POIIb
B JKCIIEPUMEHTE, YTO 0OECIEUNBACTCSI €€ MHOTOKPaTHBIM
JyOJTUPOBAHUCM.

C nporotunamu aerekropa « Hyki1on» exXeroaHo mpo-
BOJWJIMCH TECTOBBIE CEAHCHI HA PAa3JIMYHBIX aJ[POHHBIX U
aaepHblx myukax yckopurens SPS ITEPH. Ha puc.1 no-
Ka3aHa ToJIeTHasi Mozelb aerekropa «Hykion», ycraHoB-
nerHas B 30He H8 kamama SPS Bo BpeMs KOMILIEKCHOTO
MIPEAIIOIETHOTO TECTa BCEX JETEKTOPOB HA My4YKe siAep B
2013 . Ocoboe BHUMaHHE YAETSIIOCH KaTHOPOBKE CHCTE-
MBI U3MEPEHHS 3apsaa, TaK Kak B 00IacTH KOJICHA 103JIe-
MeHTHOE paszeneHue noroka KJI umeer ocoObli nHTEpEC
JUIsl TOHUMaHUsI MexaHu3Ma yckopenus KJI mpu Bembimkax

more than 108 events with energy above 101! eV for 5 years
data taking.

The NUCLEON prototypes were tested many times at
the CERN SPS accelerator with high-energy electron, had-
ron and heavy-ion beams. In Fig. 1 is shown the NUCLEON
flight model at the H8 SPS beam line to combine tests of all
the detector subsystems in the assembly.

The last CERN test was done in 2013 at H2 heavy-
ion beam especially dedicated to the NUCLEON charge
measurement system test. The result of the test is presented
in Fig.2: it provides charge resolution better than the 0.3
charge unit in the interval up to Z = 30. The Z < 5 beam
particles were specially suppressed by the NUCLEON trig-
ger system. Good charge resolution in the knee energy re-
gion is very important for an understanding of the CR ac-
celeration mechanisms at the Supernova explosion.

During 2013 the NUCLEON detector was installed at
the RESURS-P No. 2 satellite platform for combined tests
at the Samara-PROGRESS space qualification workshop.
The complex NUCLEON tests were continued in 2014 at
the Baikonur spaceport in assembly with the satellite and
the Sojuz-2.1b rocket. The NUCLEON mission launch
was done at the end of 2014, at 21:55 Moscow time on
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Puc.3. Baiikonyp, 26 nexabps 2014 ., 21:55.
«Co103-2.16» co crrytHIKOM «Pecype-TT» Ne2

3amyck pakeTsl

Fig.3. Baikonur, 26 December 2014, 21:55. The launch of the
Sojuz-2.1b rocket with RESURS-P No. 2 satellite

XZ-projection

S
—

YZ-projection

It

Puc.4. Busyanusamust coObiTusi B dkcrmepuMente «Hyxmony.
Baepxy moxazaHbl CUTHAIIBI B 4 CIOSX TMAAOBBIX IETEKTOPOB, 3a-
TEM TEMHO-3€JI€HBIM LIBETOM — CHUTHAJbI B TPUITEPHBIX MIOCKO-
CTSIX, MEXTY KOTOPBIMU BUIHBI CUTHAIIBI KPEMHUEBBIX TPEKOBBIX
JETEKTOPOB, BHI3Y — OTKJIMK B 3JIEKTPOMAarHUTHOM KaJlOpUMETpe

Fig.4. Example of CR event in the NUCLEON experiment from
the event display viewer program. Signals of four layers of the
charge measurement system are seen at the top of the picture,
three layers of trigger signals in the deep-green color together
with the light green signals of silicon tracker in between and
electromagnetic calorimeter signals at the bottom
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CBEPXHOBBIX. Pe3ynbTarel TeCTa CCTEMBI U3MEPEHHUS 3aps-
Jla TIPEeCTaBIEHbl Ha pPHUC.2, U3 KOTOPOrO BUAHO, YTO 3a-
psinoBoe paspeuteane AZ/Z ~ 0,3 B MHTEpBaE BIUIOTH [0
sinpa mHKa Z = 30. Obmacts Maneix Z < 5 ObLIa Crenu-
aJbHO MOJaBJIEHA C TIOMOIIBIO TPUTTEPHOI CUCTEMBI.

B 2013 r. nerextop «HyxioH» yCTaHOBJIEH Ha CIIyT-
Huk «Pecype-IT» No2 B kocMuyeckoM neHtpe «IIporpece»
(Camapa), rae MpoBOAMIINCH MPEIOIETHBIC KOMITIEKCHBIC
TECThl BCEH HayyHON M BCIIOMOTATEIbLHOW amnmaparypsl Ha
cinytHuke, Biuodas «Hykmon». KommnexcHele npenmo-
JeTHbIe TeCThl AeTekTopa «Hyknon» B cocraBe clyTHHKa
«Pecypc-I1» Obn ponoimkens! B 2014 1. Ha KocMoapoMe
Baiikonyp coBmMecTHO ¢ pakeToii-HocuTeneM «Coro3-2.16».
3amyck cryTHHKA ¢ u3rotosieHHoi B OMAU annaparypoii
sIBIIsIeTCs Oecrpene/IeHTHBIM B HcTOpud MHCTHTYTa M OBLI
npousBezieH B konne 2014 ., 26 nexadpst B 21:55 mo mo-
CKOBCKOoMY BpeMeHH. Ha puc. 3 nokaszana pakeTa-HOCUTENb
CO CHYTHHKOM B MOCJIEAHIOI CEKyHIy Iepel] CTapTOM.
IIpennonaraercs, 4To aKTUBHOE BPEMsI KU3HU CIIyTHHKA U
Ha0op aHHBIX JieTeKTopoM «HyKIIoH» cocTaBHUT He MeHee
Ty JeT. Brepeau Gonbiast padora 1o Habopy AaHHBIX U
HX aHaJIN3Yy.
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B cooTBeTcTBHM C MOJIETHON MPOrpamMMoOil CIyTHHKA
13 suBaps 2015 . gerexrop «Hyxion» Obul mepeBesieH B
pabouee MOJIOKEHNE U BKIIIOYEH B OOPTOBYIO CETh JUIS I10-
JTydeHus mpoOHoro Habopa aaHHbIX. Ha puc.4 mokazaHbl
XZ- n YZ-npoekuyu OfHOTO U3 MEPBBIX COOBITHH, MOIy-
YEHHBIX Ha YKPAHE MOHUTOPA.

[TonerHple TecThl M HACTpOWKa ammaparypsl OyayT
MIPOJIOIDKEHBI B TeueHue stHBapsi—(enpans. Kommabopanms
«Hyxknon» paccuuThIBaeT NPEACTaBUTb IPEABAPUTENb-
HBIC Hay4yHbBIC pE3YyJIbTaThl Ha JIETHUX KOH(EpEHIHUSX.
CrnenyromuM miaroMm nocie skcrnepuMeHTa «Hyxmom»
TIpeAroaraeTcst peanusanus npoexra OpOuTanbHON J1a-
6oparopun Beicokux suepruii (OJIBD, HERO) nus uccie-
JIOBaHUS IEPBUYHOTO KOCMUYECKOTO U3Ty4EHUS BILIOTh 10
sueprun 10'® 5B. IlepBblit NPOTOTHII HOBOTO JETEKTOpA
IJIAHUPYETCS TECTUPOBATh OCEHBIO ITOTO roja Ha IydKe
SPS B8 IIEPH.

Cnucok JuTepaTypbl

1. Atkin E. et al. The NUCLEON Space Experiment for Di-
rect High Energy Cosmic Rays Investigation in TeV—PeV Energy
Range // Nucl. Instr. Meth. A. 2014. V.770. P. 189-196.

26 December, for 5 years of data taking. In Fig.3 the last
seconds before the rocket launch are shown.

According to the flight program, the NUCLEON ap-
paratus was moved at working position at the satellite and
was switched on 13 January 2015 to get the first CR events.
The XZ- and YZ-projections of one of the first CR events
that were obtained with a special event display program
are shown in Fig.4. The flight tests of the NUCLEON de-
tector will be continued during January—February and the
NUCLEON team hopes to present the preliminary results
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at the conference this summer. The next step after this ex-
periment will be the High-Energy cosmic-Ray Observatory
(HERO) project for study of the high-energy primary cos-
mic-ray radiation from the space orbit. The first HERO pro-
totype will be tested this autumn at the SPS test beam.

References
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B. M. Bvicmpuukuii, H. U. 3amamun, 0. H. Pozoe,
M. I Canoxcnuxos, B. M. Cnennes, I. M. Hukumun

IIpuMeHeHUe MeTOIA MEUYEHBIX HEUTPOHOB
JJISI OOHAPY/KEeHHUS AJIMA30B B KUMOepJIuTe

CoBpeMEeHHBI TEXHOJOIMYEeCKUH Ipolecc obora-
LIEHUsI aIMA30CO/IePrKaIlero KUMOepiIuTa COCTOUT U3 He-
CKOJIbKHUX CTaJuM, Ha KAKIOW M3 KOTOPBIX MPOUCXOIUT
M3MeNbUeHNEe KUMOEPIUTOBOM pyabl BIUIOTH 10 pasMepa
0,2 mM. EcTecTBeHHO, 4TO 1pH JpOOJICHUN KUMOEPIUTOBOM
PYZABI MOTYT OBITH MOBPEXKIECHBI M pa3pylIeHbl Hauboiee
[IEHHBIE KpymHHbIe anMa3bl. CyIIecTBEeHHO TakXkKe, YTO BCe
MIPUMEHSEMbIE Ha TPAKTHKE TEXHHYECKHE CPeACTBa (Ha-
MIpUMepP, PEHTI€HOIIOMUHECIIEHTHBIE CerapaTropbl) MOTYT
00OHAPY>KUBATH TOJIBKO aJIMa3bl, KOTOPBIE y>KE PACKPBITHI U3
KHUMOEPIUTOBOM MTOPOIBI.

Meton meudensix HeWTpoHoB (MMH) naer BO3MOX-
HOCTh OOHApY)KUTh ajMa3bl BHYTPH KpPYIHBIX 00pa3lioB
KHMOEPIIMTOBOM MOPOAEI 0e3 ee pa3pyLICHUS.

CyTb MeToma, KOTOPBIH OBLT pa3paboTaH W NIETATBHO
uzyueH B OUSIN, cocTouT B 00Iy4EHUH HUCCICIyEMBIX 00-

pasioB OBICTPBIMH HEHTpOHaMU ¢ dHepruer 14 MaB, koro-
pBI€ BO3HUKAIOT B ONHAPHOM SAEPHON peakiun
d +3H - *He + n. (1)
Heiitponsl, momagast B KUMOESPIUTOBYIO TOPOTY, HHITY-
LUPYIOT PEAKIIUU HEYNIPYrOro paccessHusl TUMa
n+A-—n +A*% A*—~ 7+ A, 2)
B pe3y/bTaTe KOTOPBIX BO30YKJCHHUE sipa CHUMAETCs HC-
ITyCKaHHEM Y -KBAaHTOB ¢ dHeprusiMu 1-7 MaB. Duepreru-
YECKUIl CIIEKTpP Y -KBAHTOB Ka)KIOTO JIEMEHTA YHUKAJICH U
CI[y)XHT CBO€OOPa3HBIMH «OTIECYATKAMH MAIIbIIEB), T03BO-
JISIFOIUMHY MACHTH(QUIIMPOBATH TOT WM UHOH 3JIEMEHT.
I'maBHOe oTmmune MMH ot apyrux MeTon0B HEUTPOH-
HOTO aHaJH3a COCTOWUT B TOM, 4TO 00pasell He MPOCTO 00-
JIy4aeTcsl MOTOKOM OBICTPBIX HEHWTPOHOB, HCITyCKaeMbIX
BO Bechb TenecHbld yroia. B cucremax MMH wncrounuk
HEHTPOHOB JOTONHSACTCS CIEHHUATBHBIM (¥ -IETEKTOPOM,

V.M. Bystritsky, N. I. Zamyatin, Yu. N. Rogov,
M. G. Sapozhnikov, V. M. Slepnev, G. M. Nikitin

Using the Tagged Neutron Method
for Detection of Diamonds in Kimberlite

Diamond-containing kimberlite processing includes
several stages of crushing ore particles down to a size of
0.2 mm. Crushing can naturally result in damaging and
breaking the most valuable large diamonds. It is important
that all currently used devices (e.g., X-ray luminescent sep-
arators) are capable of detecting only disclosed diamonds.

The tagged neutron method (TNM), which was devel-
oped and investigated in detail at JINR, allows detecting
diamonds inside large pieces of kimberlite without break-
ing them.

The basic idea of the method is to irradiate kimberlite
samples with 14-MeV fast neutrons resulting from a binary
nuclear reaction

d+3H - *He + n. (1)

Hitting kimberlite ore, neutrons induce inelastic scat-

tering reactions like

n+A->n + A%, A¥o y4 A, 2
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which results in de-excitation of nuclei via emission of ¥
rays with energies of 1 to 7 MeV. Each element is character-
ized by a unique y-ray energy spectrum, which is a sort of
fingerprint that allows identifying the element.

The main difference of TNM from other neutron
analysis methods is that the sample is not merely irradi-
ated with fast neutrons emitted in the entire solid angle. In
TNM-based systems the neutron source is accompanied by
a special @ detector that detects the @-emission direction in
reaction (1) and thus identifies (tags) the emission direction
of the accompanying neutron, which is opposite to that of
the @ particle. The @ detector allows measuring the time
between the signals from the @ detector and the y detector,
and determining the distance between the neutron source
and the point at which the y ray was emitted. Thus, it is
possible to determine not merely an elemental composition
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KOTOPBI PErucTpUpyeT HANpPaBICHUE BBUICTA -4ACTHIIBI
B peakunu (1) u Tem caMbIM onpesensier (METUT) Hallpas-
JIEHHE BBUIETa COMYTCTBYIOLIETO HEHTPOHA, KOTOPBIH JIETUT
B NPOTUBOIOJOXKHYI OT (-4acTULbl CTOpoHY. Hamnuue
@ -JI€TEKTOpa MO3BOJISET U3MEPUTh AJTUTEIBHOCTh BPEMEH-
HOTI'0 MHTEpBaja MEX/Jy CUTHAJIAMU C & - U Y -A€TEKTOPOB U
OIPEICJIUTh PACCTOSHUE OT UCTOYHUKA HEUTPOHOB JIO TOY-
KM, U3 KOTOpOH ObUT BBINyIIEH y-KkBaHT. [lToatomy MMH
Jla€T BO3MOXHOCTb OIPEJEIUTh HE MPOCTO SJIEMEHTHBIN
coctaB 00pasla, yCpeAHEHHBIN 110 30HE OOJIy4eHUsI, HO U
JIOKaJbHYI0 KOHIIEHTPALUIO MIEMEHTA B PA3HBIX 30HAX KaK
Ha [MOBEPXHOCTH, TaK M B NIyOHWHE MCCIIeayeMoro oopasua.

Hwmenno nostomy MMH nonyuun B nocnennee Bpe-
Msl IIMPOKOE PacpOCTPaHEHUE TIPU CO3JaHUU JETEKTOPOB
B3pbIBUATHIX BelIeCTB [1-3]: OH HE TOIBKO CUTHAIM3ZUPYET
0 HaJIMYMU ONACHOTO BEILECTBA, HO U YKa3bIBAET, B KAKOM
MecTe 00BEKTa JOCMOTPa OHO HAXOAMTCSL.

IIpumenenne MMH 1 noucka aama3oB CBOIUTCS K
OOHApY’>KEHUIO JIOKAJILHOTO M30bITKA yryiepona B oOpasie
kuMbOepiuTa. bornbmas nmpoHMKaromas crocoOHOCTh Obl-
CTPBIX HEHTPOHOB J1aeT BO3MOKHOCTH HCCIIEIOBATh 00pas-
LIl KUMOEPJIMTA 3HAYUTEIILHBIX Pa3MEpoB. DTO ITO3BOJISIET
OCYIIIECTBUTH CEJICKLINIO0 KNMOEPINTOBON PyAbl M OIpesie-
JUTH KYyCKHM MOPOABI, COAEpKallue KPyIHbIE aaMasbl, 10
CTaJIH MEJIKOTO JIPOOJICHHMSI.
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00O «Hetitponnasie TexHONMOTHMY» TO 3akazy AK
«AJIPOCA» (OAO) pa3zpaboTaio METOOMKY aBTOMAaTH-
YEeCKOro OOHApYy’>KeHHUs! aJIMa30B B KMMOEPIMTOBOW MOPO-
ne [4]. beina cozmaHa SKcriepuMeHTalIbHAs YCTaHOBKA, Ha
KOTOPO¥ BBINTOJIHEHBI 3KCIEPUMEHTHI 110 N3MEPEHUI0 pa3-
Mepa 00Hapy)KUBAEMOTO ajMasa Ul Pa3TUIHBIX (POHOBBIX
YCIIOBUH.

DKCHepUMeHTalIbHasl YCTAHOBKA 110 MOWCKY aJMa3oB
B KHMOEpJIUTE COCTOsUIa W3 IMOPTaTMBHOTO HEHUTPOHHO-
ro reaeparopa MHI-27 co BCTPOCHHBIM 64-IMKCENbHBIM
@ -AETEKTOPOM, LIECTH ) -IETEKTOPOB HAa OCHOBE KpHCTAJI-
108 BGO, 251eKTpOHUKH CHCTEMBI cOOpa AaHHBIX C &- U
¥ -A€TEKTOPOB, OJOKOB MUTAaHHUsI HEUTPOHHOI'O TeHepaTopa
(HT') u @- u 7 -#meTexTopos.

Heiirponnsnii reneparop MHI-27 Opin paspaboTan
Bcepoccuiickum uacturytom apromaruku um. H. JI. Jlyxosa
(Mocksa). Ero makcuMaibHast HHTEHCHBHOCTb COCTaBIISICT
I1=7-107 ¢’!. BuyTpu reneparopa pacronosxes 64-mmx-
CENIbHBI KPEeMHHUEBBIH (-JETEKTOp, KOTOPBIH obecredn-
BacT (hopMupoBaHue 64 MyYKOB MEUCHBIX HCHTPOHOB. OH
MPEACTaBIAET CO00I KPEeMHUEBBIA TBYXCTOPOHHHH CTPH-
TIOBBIN JIETEKTOP, KOTOPBIA CONEPKUT § B3aMMHO MEpIICH-
JVKYJSIPHBIX CTPHUIIOB Ha KaXJIOH CTOpOHE, 00pa3yromux
Matpuily 8 X8 ¢ pasMepoM Kaxaoro snemeHTa 4 x4 mw.
s peructpanuy y-KBaHTOB, OOpPa3yIOIIUXCS B PE3yib-

of the sample averaged over the irradiation zone but a local
concentration of the element in various zones on the surface
and in the bulk of the sample.

It is for this reason that TNM has recently become
widely used in explosive substance detectors [1-3], because
it indicates not only that there is a dangerous substance but
also where it is within the object under inspection.

The search for diamonds using TNM is reduced to de-
tecting a local carbon excess in a kimberlite sample. High
penetrating power of fast neutrons allows large-sized kim-
berlite samples to be investigated. Thus, kimberlite ore se-
lection can be carried out and rock pieces containing large
diamonds can be identified before the fine crushing stage.

The Neutron Technologies Company developed a
method for automatic detection of diamonds in kimberlite
to the order of ALROSA [4]. An experimental setup was
built and used to perform experiments on measuring the
size of a detected diamond under various background con-
ditions.

The experimental setup for detection of diamonds in
kimberlite consisted of an ING-27 portable neutron genera-
tor with a built-in 64-pixel @ detector, six y detectors based
on the BGO crystals, electronics of the data acquisition sys-
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tem for the @ and y detectors, and power supplies for the
neutron generator (NG) and the @ and y detectors.

The ING-27 neutron generator was developed at the
Dukhov All-Russian Research Institute of Automatics
(Moscow). Its maximum intensity was [ = 7- 107 s71. The
generator accommodates a 64-pixel silicon @ detector that
is responsible for formation of 64 tagged neutron beams.
It is a double-sided strip detector with eight mutually per-
pendicular strips on each side forming an 8 x 8 matrix of
4 x4 mm elements. Gamma rays resulting from irradiation
of the objects under investigation with a flux of tagged neu-
trons were detected by six y detectors based on the BGO
crystals 76 mm in diameter and 65 mm thick. The aver-
age energy resolution of a y detector on the carbon y line
(Ey = 4.44 MeV) was 4.4%. The time resolution of the
a—y coincidence system averaged over all the gamma de-
tectors was 3.3 ns.

The recording electronics of the data acquisition sys-
tem for the @ and y detectors is a 32-input assembly of two
16-channel modules that have the size of a standard PCI
card and are inserted in the PCI-e slots of the personal com-
puter. The data exchange with the PC is via the PCI-e bus.
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Tare oOMydeHUs] OOBEKTOB MCCIICIOBAaHHS ITOTOKOM Mede-
HBIX HEWTPOHOB, HCIIOJIB30BAIUCH IIECTh 7 -IETEKTOPOB
Ha ocHOBe kpuctamuioB BGO mmamerpom 76 MM H TOJ-
muHoi 65 mMm. Ha y-nuHum ymepoaa (Ey = 4,44 M»B)
9HEPreTUYeCcKoe paspelleHne y-IeTeKTopa B CPEIHEM
cocraBimsio 4,4%. BpemeHHOe pa3pemieHne CHCTEMBI
(a—7)-coBnasennii, yCpeaHEHHOE 110 BCEH COBOKYITHOCTH
7 -IIETEKTOPOB, COCTaBIIsIeT 3,3 HC.

Perucrpupyromas dIeKTpOHUKA CHCTEMbI cOOpa JiaH-
HBIX C - ¥ 7-AETEKTOPOB BBIIIOJIHEHA B BHAE COOpPKH Ha
32 Bxopa, cocTosieil u3 AByX 16-kaHaJIBHBIX MOJYIIEH, KO-
TOpBIE UMEIOT pa3mep cranaapTHoi PCI-kapTsl #1 ycTaHOB-
nensl B PCI-e cnoTsl mepconaxpHOTO KOMITBIOTepa. OOMeH
nadopmanueii ¢ [1K ocymecrsnsercs uepe3 PCl-e muny.

Jns BemonueHust padotel AK «AJIPOCA» (OAO)
nepesiasia pa3iInyHble 00pa3Ibl UMUTAaTOPOB aJIMa30B, KHM-
OepauTOBOH TOPOABI, KEPHOB M3 TEOJIOT0-pa3BeJOYHBIX
CKBaKHMH. [Ipn 0OMy4eHHUM Me4YeHBIMH HEHTpoHaMHu 00-
paser; pasouBaics Ha 64 00macTH, B KaXIOW U3 KOTO-
PBIX TIPOMCXOAMIIO OIPEAEICHUE 3IEMEHTHOTO COCTaBa.
B kaxnoit sueiike ¢ HOMEPOM i BBIYHMCISIACH BEIMYHMHA
X; = (N—=N,)/o;, tne N — cpennee 4ucio coObITHii B 00-
JaCTU YIVIEPOAHOIo MHUKa 110 BceMy o0pasiy, N; — 4ucio
coObITHI B 00JIACTH IIUKA YIIEPOAa, 0; — COOTBETCTBYIO-
masi cTaTucThdeckas ommbka. Okas3ajoch, 4TO I BCEX

HCCIICYEMBIX 00pa3lioB KMMOCPIUTOBOM MOPOIBI OTKIIO-
HEHHE OT CpelHero He mpeBblmano 30. MMeHHO Takoe
TTOBEJICHUE OXKHUIAIOCH TIPH OOMYyYeHHH OTHOPOTHOTO 00-
pasia, B KOTOPOM OTKJIOHCHHS KOHIICHTPAIUH YIIepoaa
OT CpeJIHero MOIVIM BO3HMKATh TOJILKO 33 CUET CTAaTHUCTHU-
yeckux (uykryaruid. BaxHo, 4To s 00pa3ioB KEpHOB
W3 CKBa)XHH, B COCTAaB KOTOPBIX BXOIMII YIIIEPOI, TEM HE
MeHee He ObUI0 3aUKCHPOBAHO (GIIyKTyaluit 2;, GONbIINX
qem 2; = 3.

Ha puc. | moka3aHsl pe3yasTaTsl 00MydeHHs oOpasma
KHMOepJIUTa TOJIIUHON 2 CM, BHYTPU KOTOPOTO HAXOIIH-
JIMCh MMUTATOPBI ajIMa3a pa3Hoil Maccel. Macca u auamerp
nmuTaropa coctasmsumi 11,2 r u 20 mum (puc. 1,a), 52 r u
15 MM (puc. 1,b), 1,78 ru 10 mm (puc. 1,¢) u 1,15 u 8§ Mm
(puc. 1,d). 30Hbl, B KOTOpBIX X; > 3, 3aKpalleHbl Kpac-
HBIM, U B HUX [IOKa3aHBI 3HAYCHUS ;.

BumgHo, 9tOo TpH OOMydYeHWH KHMOEpIUTa C HMHU-
TaTopoM anmasa Oouibinoi maccel B 11,2 r (puc. 1,a) mo-
Jy4aeTcs 3HAUYMTENbHBIN CUTHam m30pITKa yriepoma. OH
nmocturaet BenuanH 20,50 u HaOmomaeTcss B HECKOIBKUX
30HaX. [IpM yMEHBIIIGHUU MacChl MMHUTATOpA BEIUYHHA
cUrHaja m30bITKa yriepona ymeHbiuaercs. [yt umMuraro-
pa ¢ maccoif 1,15 r curaan HabmIOmaeTCsS TONBKO B OIHOM
30He (puc. 1,d), rne curHan u30bITKa yIiiepoia COCTaBIsIeT
2;=4,3. BaxknHO, 4TO NPOCTPAHCTBEHHOC MOJIOKEHUE

The experiments were performed using the diamond
simulants, kimberlite samples, and samples of cores from
wells supplied by ALROSA. During the irradiation with
tagged neutrons the sample was divided into 64 regions, and
the elemental composition was determined in each of them.
In each cell with the number i a value X; = (N — N;)/0; was
calculated, where N is the average number of events in the
carbon peak area over the entire sample, N; is the number
of events in the carbon peak area, and ¢; is the correspond-
ing statistical error. The deviation from the average turned
out to be no larger than 3¢ for all investigated kimberlite
samples. This is the very behavior that was expected dur-
ing irradiation of a homogeneous sample, in which devia-
tions of the carbon concentration from the average could
arise from statistical fluctuations alone. It is important that
no fluctuations larger than X; = 3 were either observed for
carbon-containing samples of the well core.

Figure 1 shows the results of irradiating a 2-mm-
thick kimberlite sample with diamond simulants of dif-
ferent mass inside. The masses and diameters of the simu-
lants were 11.2 g and 20 mm (Fig.1,a), 5.2 g and 15 mm
(Fig.1,b), 1.78 g and 10 mm (Fig.1,¢), and 1.15 g and

27

8 mm (Fig. 1,d). The cells in which X; > 3 are red with the
figures showing X; values.

It is seen that irradiation of the kimberlite sample with
the large diamond simulant of 11.2 g (Fig. 1, a) gives rise to
a rather high carbon excess signal up to 20.50, which is ob-
served in several cells. As the simulant mass decreases, the
carbon excess signal grows lower. For the simulant with a
mass of 1.15 g the carbon excess signal is only observed in
one cell (Fig. 1,d), where it is 2; = 4.3. It is important that
the spatial position of the carbon excess signals coincides
with the spatial position of the diamond simulant.

Upon completion of the first investigation stage,
ALROSA supplied another 33 kimberlite samples with a to-
tal weight of 55 kg for refining the diamond detection pro-
cedure. The samples had a typical linear size of 15 to 20 cm
and a mass of 1 to 2 kg. In 32 samples the above detection
procedure did not reveal any statistically significant excess
of the local carbon content over the average. The observed
deviation from the average over all samples was not larger
than 2.50, which indicates a low false positive alarm rate
of the procedure.
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Puc. 1. Pacnpenienenust X; = (N — N,) /0 anst o6nydenus o0pa3ioB KUMOEpPINTa ¢ HMHTATOPaMH alIMa30B pa3HOM Macchl. Macca u jua-
MeTp UMUTaTOpoB cocTaBmsuin 11,2 T u 20 MM (@), 5,2 v u 15 MM (b), 1,78 r 1 10 MM (¢) 1 1,15 1 11 8 mMm (d). Bonsi ¢ 0 < X; < 3 3akpa-
ILICHBI JKCIITHIM LIBETOM, 30HBI C OTPHLATEIbHBIMU 3HAYCHUSAMH 2; — 3€JICHbIM, 001acT ¢ X; > 3 0003HAaYCHbI KPACHBIM LIBETOM, B HUX

IOKa3aHbl YHCJIICHHBIC 3HAYCHUS Ei

o

Fig. 1. Distributions Zi = (N — N) /o for irradiated kimberlite samples with diamond simulants of different mass inside. The masses and
diameters of the simulants were 11.2 g and 20 mm (a), 5.2 g and 15 mm (b), 1.78 g and 10 mm (c), and 1.15 g and 8 mm (d). Yellow cells
are with 0 < Z; < 3; green cells are with negative X;; red cells are with X; > 3 (numerical values of 2, are given inside)

One of the samples, namely, sample
17, showed an appreciable local carbon
content excess over the average, which
ranged from 3.3 ¢ to 5.8 depending on the

angle of irradiation.

After the samples were returned to
Mirny, sample 17 was analyzed there, and
two inhomogeneous diamond inclusions up
to 7 mm in diameter consisting of small par-
ticles 1 to 2 mm in size were found (Fig.2).

Thus, the ability of the tagged neutron
method to detect diamonds in kimberlite

was experimentally demonstrated.

This article is dedicated to the memory
of V. G. Kadyshevsky, whose constant inter-
est and support allowed the tagged neutron
method to be comprehensively investigated

and practically implemented.

L
~

Puc.2. Anmasseie BKmoueHHs B o0pasie kumbepiuta Ne 17

57892123’456789'“

Fig.2. Diamond inclusion in kimberlite sample 17
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CUTHaJla M30BITKa yIiiepojia COBMAAacT C MPOCTPaH-
CTBEHHBIM PACIIOIOKEHUEM HMHUTATOPA.

[Tocne okonuanusi mepBoro srama pabdor AK
«AJIPOCA» (OAO) nepenana 33 obpasma Kumbep-
nuTa o0Iel Maccoi 55 Kr st OTpabOTKH METOAUKU
OOHapy>KeHUs alMa30B. XapaKTepHbIH JIMHEHHBINA
pa3mep oOpasma coctasisn 15-20 cm, macca 1-2 kr.
[Ipu obcnenoBanny 0Opas3LoB KUMOEpPIUTA MO NPH-
BEJICHHOM BBIIIE TIporenype B 32 oOpasmax He ObLI0
OTMEYEHO CTATHCTHYECKH 3HAYMMOTO TPEBBIIICHUS
JOKAJILHOTO COJCp)KaHWs YIIIEpOAa HaJ CPEIHHM.
HabGnronaemoe OTKIIOHEHHE OT CPEIHEero o BceM 00-
pasuaM He TpeBbIano 2,50. DT0 JaeT ykazaHue Ha
TO, 4TO IpeAaraeMasi METOINKa IIPUBOJHT K HEOOIb-
LIOMY ITPOLIEHTY JIO>KHBIX TTOJIOYKUTEIBHBIX TPEBOT.

B omHOM 13 06pasmoB (Ne 17) 6110 0OHApYXKeE-
HO CYIIECTBEHHOE JIOKAJIbHOE MTPEBBINICHHE YITIEPO-
Jla Ha/l CpeJIHUM ypOoBHeM. BennunHa mpeBbIeHus
JIOKaJILHOTO COZIEPKAHUS YIIIEpOAa HaJl CPEJHUM CO-
ctaBuia ot 3,3 10 5,80, B 3aBUCUMOCTH OT pakypca
oOryueHmst oOpasma.

ITocne Bo3BpameHust 06pa3noB B TI. MUpPHBI
ObLT TIpoBesieH aHanu3 obpasma Nel7. B Hem oOHa-
PYKHIIU 71Ba HEOZHOPOJHBIX AJIMA3HBIX BKIIOUEHHS
JMaMETPOM JI0 7 MM, COCTOSIIIINX M3 MEJIKUX YacTHIL
pasmepoM ot 1 10 2 MM (puc.2).

Takum 00pa3om, SKCIEPUMEHTAIBHO OblLIa PO-
JIeMOHCTpHpOoBaHa 3(P(HEKTUBHOCTH METOIA MEUEHBIX
HEUTPOHOB JUUIsi OOHApYKEHHs ajMa3oB B KUMOep-
JTe.

Hacrostimast  crarest  TOCBSIIACTCS  MaMsITH
B.T. KanplmeBckoro, MoCTOSHHBIM HHTEpeC U MOA-
JIep’)KKa KOTOPOTO TTO3BOJIMUIM TIPOBECTH BCECTOPOH-
HEe HCCIIeJJOBaHWE METO/Ia MEYCHBIX HEHTPOHOB U
peann30Barh €ro MpPaKTHYECCKH.
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3. M. Kosynun, I H. Kuaxcesa

IHouck anbTepHATUBHBIX
myTei MOJIy4eHHUsI HOBBIX
HEMTPOHOOOOTrAIEHHBIX THAKEJIbIX

U CBCPXTHIKCJIBIX SAACP

Bomee 30 cBepXTSKETBIX M30TONOB 3MEMEHTOB ¢ Z = 108—
118 OBIIH CHHTE3MPOBAHEI B PEAKITUAX «XOJOTHOTO» U «TOPSTIETO»
cusaus. B JlaGoparopun sinepHbix peakmmii um. . H. @reposa
OBUT JOCTUTHYT OOJIBIION yCIIeX B CHHTE3€ CBEPXTSKEIIBIX JIEMECH-
TOB B PeaKIMAX C HCTIOTb30BaHMeM HOHOB *3Ca. OiHaKo peakiuy ¢
nonamu *8Ca mpakTHYeCKH HEBO3MOKHO HCTIONTB30BATE IS TIOMY-
YEHUs CBEPXTSKENBIX siiep ¢ Z > 118, Tak kak camasi TsKenas MH-
IIEHb, KOTOPAsi MOXET OBITh HCIOIB30BaHa ISl ATUX LIENei, — 3TO
249Cf. OHUM U3 BO3MOKHBIX TTyTel CHHTE3a CBEPXTSIKENBIX Jle-
MeHTOB ¢ Z = 120-124 u N = 179-183 aBnsercs ucnonp3oBaHue
peaKuMﬁ CJIIMAHHUSA MOHOB JKECJIC3a U HUKCIISA ¢ MUIICHAMHA aKTUHH /-
HBIX A0€P. OI[HaKO KaHalJl CJIMAHUA B pCaAKIUAX TAKOIro pojia CUJIb-
HO MOJABJICH KOHKYPHUPYIOMIMMU IIpoHECCaMU KBA3UACICHUSA U

E. M. Kozulin, G. N. Knyazheva

A Search for Alternative Ways
for Producing New Neutron-Rich

Heavy and Superheavy Nuclei

More than 30 superheavy nuclei with Z = 108—118 have been
synthesized in the reaction of cold and hot fusion. Considerable
success was achieved in reactions of actinides with a double magic
48Ca beam at FLNR. Unfortunately, nuclei with Z > 118 cannot
be synthesized in *8Ca induced reactions since 24°Cf is the heavi-
est target material available for these purposes. A possible alter-
native pathway is represented by the complete fusion of actinide
nuclei with heavier projectiles, such as 8Fe or ®4Ni, leading to the
formation of compound nuclei with Z = 120-124 and N = 178
188. However, the fusion reactions between two heavy nuclei are
strongly hindered by competing quasi-fission and deep-inelastic
reactions. To estimate fusion probability in the reactions of iron
and nickel ions with actinide nuclei, the mass and energy distribu-
tions of binary fragments obtained in the reactions 43Ca+238U,
38Fe+244py, %4Ni+238U leading to the formation of superheavy
nuclei with Z = 112 and 120 have been measured [1]. Binary reac-
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TyOOKOHEYNpYroro paccesHus. J{iIst OIleHKH BEPOSITHOCTH
CIIMSIHUSL B PEAKLUSIX HOHOB HUKEJIS] C aKTUHHUHBIMU sIIIpa-
MU OB TPOBEECHBI N3MEPEHNUS MACCOBO-3HEPTETHUECKUX
pacripezeneHnii OMHApHBIX PPAarMEeHTOB, 00PA3yIONINXCs B
peaxumsx 8Ca+238U, 58Fe+244Pu, 04Ni+238U, Bemymmx
K 00pa30BaHUIO CBEPXTSOKENBIX simep ¢ Z = 112 m 120 [1].
W3mepenns ObIIM ITPOBEICHBI C TIOMOIIBIO JIBYXILIEYEBOTO
BpemsinposetHoro crnekrpomerpa CORSET. Bwito ycra-
HOBJICHO, YTO BBIXOJ| TIpoIiecca KBa3UICICHHs PE3KO BO3-
pacTtaeT npH Hepexo/ie OT NOHOB KaJIbIHS K NOHAM HHUKEJS,
TOTIa KaK BEPOSITHOCTh CIMSIHUS Ma/laeT Kak MUHHMYM Ha
JIBa TIOPSIAIKA, U TTOJy4YEeHHE HOBBIX 3JIEMEHTOB B 3THX Peak-
LUSIX BECbMa MPOOIEMaTHIHO.

Hecxkonbko seT Ha3zaa ObUIO TPEUIOKEHO HCIONb30-
BaTh PEaKIMH MHOTOHYKJIOHHBIX Iepe/iad ¥ KBa3HICICHUS
KaK aJIbTePHATHUBHBIN ITyTh JJIsI HOJIyYECHUS] HOBBIX HEHTpPO-
HOM3OBITOYHBIX TSDKEIBIX U CBEPXTSIKETIBIX SJIEP TIPH SHEP-
THSIX CTOJKHOBEHHUS BOJIM3UM KYJIOHOBCKOTO Oapbepa [2].
[Ipu sTuX sHEprusx obdosodeuHble dPPEKThl OKA3BIBAIOT
3HAUUTENIFHOE BIUSHNE HA CTPYKTYPY MOTEHIIHAIBHON MO~
BEPXHOCTH, YTO MOXKET NMPUBOANTH K YBEINUIECHHIO BBIX0O/A
(parmMeHTOB BOJIM3Y NPOTOHHBIX X HEUTPOHHBIX 000JIOUEK.
OKCIEPUMEHTAIBHO OBUIO YCTAHOBIEHO, YTO B (hOPMHPO-
BaHMH (hparMeHToB KBasHenenns B peakmuax *8Ca+238U,
244py, 248Cm onpe eSO IO PO HIPAET 060JI0UKa IBAXK-
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JIbl MaruuecKoro CBUHIIA, TIPH 3TOM Iepeada HyKJIOHOB B
Mporecce KBa3uIeJICHNs B 3TUX PEAKIUAX MIPOUCXOAUT OT
TSDKEJIOoro sifpa k yerkoMmy [3]. ComnacHO TEOpEeTHYECKUM
pacueram B. U. 3arpebaeBa [4] Ob110 MPEITTOKEHO HCIIOTH-
30BaTh BIMSIHAE OOOJIOYKH JIBAX/Bl Marmyeckoro CBUHIA
Ha (hopmMupoBaHue (HParMEHTOB KBA3WACICHUS B PEaKIlH-
ax 28U+238y, 248Cm. Tlpu stom obpasyrommiics map-
HBIA TSDKENBIA (parMeHT SBISAETCS HEHUTpOHOOOOTaIIeH-
HBIM CBEPXTSDKENBIM SIPOM, Ha (POPMUPOBAHHE KOTOPOTO
MOTYT TaKK€ OKa3blBaTh BIMSHUE 3aMKHYTble HEHTpPOH-
HBIC M TIPOTOHHBIE 0boyiouku ¢ Z = 114, 122 u N = 184.
st mccnenoBanust posid 00605104edHbIX d((HEKTOB B (Hop-
MHUPOBaHUN HEHTPOHOM3OBITOYHBIX (PArMEHTOB B pPeEak-
IUAX TIyOOKOHEYIPYTHX Iepeaad HaMH ObUla IpOBEAEHA
Cepust SKCIIEPUMEHTOB 110 M3yUCHNIO OMHAPHBIX KaHAJIOB B
peaxmmsx 38Sr+176Yb [5], 156:160Gd + 186W [6] mpu smep-
TMH BOJM3M KYJIOHOBCKOTO Oapbepa. B aTux peakuusix ams
(dhopmupoBanus pparmeHTa ¢ Maccoi mopsiaka 208 a.e. M.
(tBak I MaruueCKUi CBMHEI) HOH JIOJKEH Mepe/iaTh OKO-
710 22 HYKJIOHOB Spy-MHUIIEHHU. B pe3ynsrare sKcriepuMeH-
TOB OBIIO OOHAPYKEHO 3HAYMTEIIFHOE YBEIMUCHNE BBIX0O/1A
¢parmenToB ¢ Mmaccamu 200-215 a.e. M. Kak B ciiydae pe-
aKIUM ¢ MOHAMU 156=160Gd, Tak u S8Sr. Cnenyer OTMETUTD,
YTO CeueHHne 0Opa30BaHUsI CBUHIIOBOIOIOOHBIX (hparMeH-

tion products were detected by the two-arm time-of-flight
spectrometer CORSET. It has been found that at the transi-
tion from Ca to Ni projectiles the contribution of quasi-fis-
sion process rises sharply. The estimated value of formation
probability of the compound nucleus formed in the reaction
64Ni+238U drops three orders of magnitude with respect to
the 48Ca+238U reaction. Therefore, these reactions are less
favorable, compared with #8Ca reactions for production of
the superheavy elements.

Several years ago, it was proposed to use multinucleon
transfer reactions to produce new neutron-rich heavy and
superheavy nuclei at bombarding energies close to the
Coulomb barrier [2]. At these energies the shell effects in-
fluence significantly the multidimensional potential energy
surface which can lead to increased yield of fragments near
the proton and neutron shells. Experimentally it has been
found that the double magic lead shell plays a significant
role in the formation of quasi-fission fragments in the reac-
tions 48Ca+238U, 244py, 248Cm and nucleons flow mainly
from target to projectile [3]. According to the calculations
of V.1. Zagrebaev [4], it has been proposed to use the influ-
ence of double magic lead shell on the formation of quasi-
fission fragments in the reactions 238U +238U, 248Cm. The
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complementary heavy quasi-fission fragment in these reac-
tions is a neutron-rich superheavy nucleus caused by the
closed proton and neutron shells at Z = 114, 122 and N =
184. To explore the role of shell effects in the formation
of neutron-rich binary fragments in damped collision, we
have investigated experimentally binary reaction chan-
nels in the reactions 88Sr+176Yb [5] and 156:160Gd + 186w
[6] at the Coulomb barrier energy. To form the fragment
with mass around 208 u (double magic lead) the projec-
tile nucleus has to transfer about 22 nucleons to the target.
The enhancement has been found in the yield of products
with masses 200-215 u for the reactions 88Sr+170Yb and
136,160Gd + 186w, Notice that the obtained cross sections of
the formation of lead-like fragments in these reactions are
about 10-100 ub.

The enhancement found in the yield of products with
masses heavier than the target mass proves that low-energy
multinucleon transfer reactions are a possible pathway for
producing new neutron-rich isotopes. This result is particu-
larly promising because such a mechanism was proposed in
[4] for the synthesis of neutron-rich superheavy elements,
which are not reachable in fusion reactions.
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T0B B peaxumsx S8Sr+170Yb u 160Gd + 186w
cocrasysier nopsika 10-100 Mko.

[ToBBIIIEHHBII BBIXO/ MPOAYKTOB peak-
LM C MaccaMH, IPEBBIIAIONINMH Maccy
MHUILICHHU, MOATBEPXKJIACT, YTO NPH DHEPTH-
SIX BOJIM3HM KYJIOHOBCKOTO Oapbepa peakiuu
MHOTOHYKJIOHHBIX TI€peaad MOTYT HCIIONb-
30BaThCs VISl ONYyYCHUS] HOBBIX HEHTPOHO-
N30BITOYHBIX H30TOINOB. ODTOT pEe3yJbTar
0COOCHHO Ba)KEH, TaK KaK TAaKOM MEXaHU3M
MOXET OBITh MCIHOJIB30BaH JUISi CHHTE3a HO-
BBIX CBEPXTSDKEIIBIX JIEMEHTOB.
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IKCIEPUMEHTAJbHAS CTAHLUA
HEUTPOHHOU paguorpadpumn

U TOMOrpa)uu HA UMITYJIbCHOM
BbICOKONIOTOYHOM peakTope UBP-2:
nepBbie pe3yJbTarbl

Merton HEUTpOHHON paguorpaduu 3aKITI0YAETCS B MOTYICHUH HE-
TPOHHBIX M300pa’KeHUI MCCIIETyeMbIX 00BEKTOB, KOTOPBIC 33 CUET pas-
JUYNS B HEWTPOHHBIX CEUCHMAX MOIVIOIICHUS Ul PA3HBIX JJIEMEHTOB
JIAfoT HHPOPMALUIO O BHYTPEHHEM CTPOCHUH HCCIIEAYEMBIX MaTepHAIOB
U pacnpeneneHny HeoqHOpoAHOCTel B HuX [1]. Helitponnas paguorpa-
(ust, Kak OIMH U3 METOJI0B HEPa3pyLIAIOLIETo KOHTPOJIS, XapaKTepU3yeTcs
6osiee TITyOOKMM 1O CPAaBHEHUIO C PEHTTCHOBCKUM H3Ty4YE€HHEM MPOHHUK-
HOBEHHUEM B TOJIIy HCCIETYEMOrO MaTepuana, 4To MO3BOJSIET UCCIENO-
BaTh JOCTaTOYHO KPYITHBIE OOBEKTHI, MPEACTABISIONIME KaK HAay4HBIH,

D. P. Kozlenko, S. E. Kichanov, E. V. Lukin,
A. V. Rutkauskas, A. V. Belushkin,
G. D. Bokuchava, B. N. Savenko

Experimental Station of Neutron
Radiography and Tomography at the
Pulsed High-Flux IBR-2 Reactor:
First Results

Neutron radiography is an imaging technique which provides images
of objects under study. Using differences in neutron absorption cross sec-
tions for different elements, neutron radiography furnishes information on
the internal structure of materials and the distribution of inhomogeneities
in them [1]. Neutron radiography, as one of a series of non-destructive
testing techniques, is characterized by deeper penetration (as compared
to X rays) into the bulk of a specimen, thus making it possible to study
rather large objects of interest from both scientific and applied points of
view. In addition, compared to X-ray methods, neutron radiography offers
advantages in studying materials that simultancously contain both light
elements (like hydrogen or lithium) and heavy metals; materials used in
nuclear technologies; electric accumulators and batteries [2]; and objects
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TaKk U IOpUKIaaHONW mHTepec. Kpome Toro, mo cpaBHEHUIO
C PEHTICHOBCKMMH METOJaM{ HEHTpOHHas paguorpadus
o0rasiaeT MpenMyIeCTBAMH MPH HCCIICOBAHIH MaTepHa-
JIOB, OJTHOBPEMEHHO COJEPKAIIUX KaK JIETKHUE IEMEHTHI,
TaKue KaK BOJOPOJ WM JIUTHH, TaK M TSDKEIIbIE METaJlIbl;
MarepuasoB, NPHUMEHSIEMBIX B SIACPHBIX TEXHOJOTHSIX;
JNEKTPUUECKUX aKKYMYJSITOpPOB M Oarapeit [2]; 00beKToB
KyJIBTYpHOTO Hacyenus. Bo3MokHa Takke peanu3anus
MeToJja HEHTPOHHOW TOMOTpaduy, MPU KOTOPOH BBITIOJ-
HsieTCsl 00bEMHast PEKOHCTPYKIMSI BHYTPEHHETO CTPOCHUS
nccieayeMoro o0bekTa M3 Habopa OTIENBHBIX pajHorpa-
(uuecKknX W300paKeHUH, IMOJTYYEHHBIX TPH Pa3INIHBIX
YIJIOBBIX TOJIOKEHHUSX 00pasiia OTHOCHTEIIBHO Harpasiie-
HUS HEUTPOHHOTO MmyuKa [3].

[lepBble HSKCHEPUMEHTHI MO MONY4YEHUIO HEUTPOH-
HBIX M300paKeHWH ObUTH BBIMONHEHHI eme B 1935 . B
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bepnune Kanbmanom u KioHOM, KOTOpble 0003HauMIIN
MHOTHE W3 OCHOBHBIX HJeH HEHTPOHHOH paauorpaduw.
B Jlaboparopuu Helitponno# ¢puzukun OMSN skeniepumen-
TBI 110 HEWTPOHHOH parorpaduu BepBble OBUTH MpOBe/Ie-
Hbl B. M. HazapoBeiM eme B cepeaune 1980-x rr. C 2012 1.
BO300OHOBMJI DETYJPHYIO pPabOTy MOJICpHH3MPOBAHHBII
peaxtop UBP-2, xoTOpbIil HE yCTynmaeT no xapakTepHCTHU-
KaM JIy4IIMM 3apyOeXHbIM HCTOYHHKAM HEHTPOHOB, M C
Y4ETOM BaXKHOCTH U aKTyaJbHOCTU HEHTPOHHBIX METOJOB
HEpa3pyLIAIOEr0 KOHTPOJIS U MHTPOCKONUU Ha KaHaje
Nel4 peakropa B 2014 1. ObUIa cO3/1aHA SKCIICPUMCHTATH-
Hasl YCTaHOBKA JUIsl UCCIIEIOBAHUI C MOMOIIBIO METOJOB
HEHTPOHHOW paanorpadun u Tomorpaduu [4].
CxeMaTH4YeCKH OHKCIEepPUMEHTalIbHAs CTaHLUS Heil-
TPOHHOW paanorpaguu u TOMOrpaduu NpeiCcCTaBiIeHa Ha
puc. 1. Cucrema KoJITMMaTopoB (pOPMHUPYET BEIXOHOM HE-

Puc. 1. CxemaTnueckoe IpeICTaBICHNE CTaHIMM HEHTPOHHOW paamorpadum n Tomorpaduu Ha 14-m kanane peakropa VBP-2. Ilpen-
CTaBJICHAa BaKyyMHpOBaHHAs CHCTEMa KOJUIMMAaTOPOB, y3e€JI 00paslia ¢ CHCTEMOW TOHHOMETPOB, ACTEKTOP JUISl ITOIyYeHUS! HEHTPOHHBIX
n3obpaxkenuid. Cripasa: gororpadus JeTeKTOPHOH cHcTeMBI Ha 0CHOBE CIUHTHILIATOpAa 1 CCD-KaMephl BBICOKOTO Pa3pelIeHHs

Fig. 1. Schematic drawing of the neutron radiography and tomography station on beamline 14 of the IBR-2 reactor, illustrating a vacuum
collimation system, sample position with a system of goniometers, a detector for obtaining neutron images. On the right is a photo of the
detector system on the basis of scintillator and high-resolution CCD-camera

of cultural heritage. An extension of the two-dimensional
method of neutron radiography is neutron tomography,
which involves taking many images of the same object in
different orientations relative to the direction of the incident
neutron beam and then using the set of images to recon-
struct a three-dimensional image [3].

The first experiments to obtain neutron images were
carried out in 1935 in Berlin by H. Kallmann and E. Kuhn,
who outlined many of the basic ideas in neutron radiog-
raphy. At the Laboratory of Neutron Physics of JINR,
neutron radiography experiments were first conducted by
V.M. Nazarov back in the mid-1980s. The upgraded IBR-2
reactor with characteristics that are well comparable with
those of the best foreign neutron sources resumed its opera-
tion in 2012, and, taking into account the importance and
relevance of neutron non-destructive testing methods, in
2014 an experimental setup for neutron radiography and to-
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mography was developed and constructed on IBR-2 beam-
line 14 [4].

A schematic drawing of the neutron radiography and
tomography station is presented in Fig.l. A system of
collimators forms an output neutron beam of 20x20 cm.
The neutron flux at the sample position amounts to
1~5.5(2)-10° em2-s71. A detector on the basis of
LiF/ZnS scintillator and cooled CCD-matrix of
2048 x 4096 pixels (with a 9-micron pixel size) is used for
neutron detection. The overall spatial resolution of the de-
tector system is about 300 um. Tomography experiments
are carried out using the system of goniometers with a mini-
mum angle of rotation of 0.02°. The high neutron flux at the
sample position determines a short exposition time (10 s)
in neutron experiments, which in turn opens up broad pros-
pects for the development of energy-selective neutron ra-
diography techniques [5] or real-time investigations of fast
dynamic processes.
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TPOHHBIN My4oK pazmepoM 20 x 20 cM, a TOTOK HEHTPOHOB
B mo3umuu obpasua cocrabmser /~5,5(2)-10 em2-¢ 1.
Jis peructpanuu HEHTPOHOB HCIONB3YETCS AETEKTOP Ha
OCHOBE CIUHTHJUITOpA SLiF/ZnS u oxmaxmaemoit CCD-
MaTpuilsl pazmepHocTsio 2048 X 4096 nukceneil, ¢ pa3me-
poM oxHoro nukcens 9 MxM. MIToroBoe mpocTpaHCTBEHHOE
paspeleHue JIETEKTOPHONM CUCTEMBI COCTAaBIISET OKOJIO
300 mkM. IIpoBenenue TOMOrpadmye-
CKHX DKCIICpUMEHTOB 00ecreYnBaeT
cucTeMa FTOHHOMETPOB ¢ MHUHUMAJIbHBIM
ymioM mnoBopoTta ao 0,02°. Bsicokuit
MIOTOK HEHTPOHOB Ha UCCIEIYeMOM 00-
pasie onpenenser KOpoTKoe BpeMsl IKC-
no3utu (1o 10 ¢) mpu HEWTPOHHBIX

WH)KCHEPHBIX,  NaJCOHTOJIOTHYECKNX, TeO(pU3MIECKUX
u Jp. B xauectBe mpumepa Ha puc.2 mpeacTaBiIeHO Heil-
TPOHHOE M300pa’KeHHUE M BOCCTAHOBIICHHAS W3 HEHTPOH-
HBIX TOMOTpa(U4YecKnX JaHHBIX OObEMHAas MOJENIb BHY-
TPEHHEr0 YCTPOMCTBA METANINYECKOTO HABECHOIO 3aMKa.
OTueTIMBO BUJHBI BHYTPEHHHME UYaCTH 3aMKa: IPYXKHUHA,
CTaJIbHAs JTy)KKa, MEXaHHU3M KJtoua (puc. 2, ciesa).

Puc.2. Cnesa: HeliTpoHHOE M300paskeHWe W OOBIYHAs (oTorpadus HABECHOTO 3aMKa.
CranpHbIC YaCTH 3aMKa: IPYKHHA, MEXaHU3M KIIF04Ya, TyKKa 3aMKa — OTYETINBO BUJIHEI
Ha QoHe aTroMHHHEBOTrO Kopiyca. CripaBa: BOCCTAHOBJICHHAS C TIOMOIIBIO HEHTPOHHOM
ToMorpaduu TpexMepHasi MOZIe/Ib BHYTPEHHETO MEXaHU3Ma HaBeCHOTo 3amka. [IpoBese-
Ha IIBETOBAsk CErMEHTALs OTACIIbHBIX YacTeH 3aMKa

SKCIEPUMEHTAX, 4TO, B CBOIO OUEPEb,
OTKPBIBACT LIMPOKHE BO3MOKHOCTH ISt
pPa3BUTHSL METOJOB JHEPrOAUCIEPCHOH-
HOW HEHTpOHHOI paauorpadun [S] unm
WCCIIEJOBAaHUH  OBICTPONPOTEKAIOIINX
MIPOLIECCOB B pealbHOM BPEMEHU.

Ha HoBoOIl craHuuu HEUTPOHHOI
panuorpadguu u ToMorpaduu yxe Mo-
JIy4eHbI MEPBbIE PE3yJIbTaThl MO0 UCCIIe-
JIOBAaHMIO BHYTPEHHEH CTPYKTYphI pas-
JIMYHBIX OOBEKTOB: TEXHOJIOTHYECKUX,

Fig. 2. Left: Neutron image and conventional photo of a padlock. Steel components of the
lock (spring, locking mechanism, shackle) are clearly visible against its aluminium body.

First results of investigations of
the internal structure of various objects
(technological, engineering, paleonto-
logical, geophysical, etc.) have been ob-
tained at the new station of neutron radi-
ography and tomography. As an example, Fig.2 presents a
neutron image and three-dimensional model of the internal
mechanism of a metal padlock, which was reconstructed
using neutron tomography data. The internal components
of the lock (spring, steel shackle, locking mechanism) are
clearly visible (Fig. 2, on the left).

It should be mentioned that the method of neutron
radiography and tomography is successfully used in geo-
physical and astrophysical research. Figure 3 (top) presents
a three-dimensional model of distribution of a nickel-iron
alloy in the stony-iron meteorite Seymchan found in 1967
near Magadan (USSR) [6]. The neutron tomography tech-
nique has made it possible to reconstruct a three-dimen-
sional model of the metal Fe—Ni matrix of the meteorite
without destroying such a valuable object.

Neutron radiography and tomography techniques are
also increasingly used in geophysical studies. Figure 3 (bot-
tom) presents a three-dimensional image of the distribution

different colours
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Right: Three-dimensional model of the internal mechanism of the padlock reconstructed
using neutron tomography data. The individual components of the lock are displayed in

of biotite in the sample which was collected at a depth of
8802 m from the Kola superdeep well [7]. The size, volume
and spatial orientation distributions of mineral grains have
been calculated from the obtained neutron data.

It should be noted that the pulsed operation mode of the
IBR-2 reactor opens up broad prospects for the implemen-
tation of energy-selective neutron radiography [5, 8]. Thus,
for crystalline materials the wavelength dependence of the
neutron absorption cross section is characterized by sharp
discontinuities (the so-called Bragg absorption edges) and,
therefore, by varying the neutron energy in experiments,
it is possible to enhance the contrast of the object compo-
nents consisting of a certain material to perform more ac-
curate analysis. It is planned to vary the energy of neutrons
incident on the sample using the time-of-flight technique,
which will significantly broaden the range of research pos-
sibilities at the experimental station of neutron radiography
and tomography.
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Crnenyer 3aMeTUTb, YTO METOJ HEHUTPOHHOW paano-
rpagun u TomMorpaduu yCHeurHo npuMeHsieTcsi B reodu-
3MYECKHX U acTpodu3ndeckux uccienaoBanusx. Ha puc.3
MIPE/ICTaBIICHA TPEXMEpHAask MOJENb PACHpENCIICHNs Ke-
JIC30HUKEJIEBOTO CIIaBa B JKEJIE30KAMEHHOM METEOpHUTE
Celimuan [6], oOHapyxeHHOM 1o Marayianom B 1967 1.
Hetitponnast Tomorpadust mo3Boimia BOCCTAHOBUTh 00b-
EMHYIO TPEXMEPHYIO MOJeNb MeTawtnueckord Fe-Ni ma-

Puc.3. BBepxy: BOCCTaHOBJIEHHAsl C IIOMOILBIO HEUTPOHHOM TO-
Morpaduu TpexMepHasi MOJeNIb METAJUIMYECKOW MaTpUIlbl JKe-
Je30kaMeHHoro Mereopura CeliMuaH. BHU3y: BoccTaHOBIIGHHOE
C MOMOIIIBIO HEHTPOHHOI TOMOTpaduu 00beMHOE pacnpeeleHe
MHHepaJia OM0THTa M KBapIa B 00pasiie 3 Konbckoii cBepxriry6o-
KOt cKkBaXkMHBI. KpacHbIE 3epHa COOTBETCTBYIOT OHOTHUTY, @ OpaH-
JKEBOE BKIIIOYEHHE — KBapIly

Fig.3. Top: Three-dimensional model of the metal matrix of the
stony-iron meteorite Seymchan, reconstructed using neutron
tomography data. Bottom: 3D distribution of biotite and quartz in
the sample from the Kola superdeep well, which was reconstructed
using neutron tomography data. The red grains correspond to
biotite; and the orange inclusion, to quartz
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TPHIBI 3TOTO METEOpHUTa 0€3 pa3pylICHUs] CTOJIb LIEHHOTO
00BEeKTA.

Haxomur cBoe mpruMeHeHWe HEHTpPOHHAs paanuorpa-
¢ust 1 Tomorpadus B reohpuznuecKux uccieaoBanusax. Ha
puc.3 BHH3Y MpPEACTABICHO TPEXMEPHOE H300pakeHHe
pacnpeneneHus MuHepana OHOTUTa B oOpasie, KOTOpBIH
n3Biekn ¢ nryounsr 8802 M u3 Konbekoit cBepXnryOoKoit
ckBakMHHI [7]. Ha ocHOBe MOTy4eHHBIX HEUTPOHHBIX JaH-
HBIX OBUIM PacCUMTaHbl PACTIPEICICHUS 36PEH MHUHEPAIOB
110 00beMy, CpeHEMY PaJUyCy, IPOCTPAHCTBECHHOI OpUCH-
TaIWu.

Xotenoch Obl OTMETUTH, YTO UMITYJILCHBII XapakTep
paboter peaktopa MBP-2 oTkppIBaeT mmpokue Mepcrex-
THUBBI ISl pealn3allid SHEProAuCIIepCHOHHON HEUTpPOH-
HoU pamuorpadunu [5, 8]: cedeHue noromeHUs: HEUTPoHa
B KPHCTAJUIMYECKUX Marepuajax HMMEET CHJIbHBIC CKad-
KU IIPU ONpPEIENCHHBIX AJIMHAX BOJH (TaK Ha3bIBacMble
OpArroBCcKHe Kpasi TOIVIOIICHHMS), IOITOMY, HCIIOIb3YS
BapHallMIoO YHEPrUM HEWTPOHOB B OKCHEPHMEHTE, MOXKHO
YCHIIMBaTh KOHTPACT COCTABIJIAIOIIMX YacTel OOBbEeKTa M3
OIIpeIeJIEHHOro MaTepuaia A1t UX 0ojee TOYHOro aHalu-
3a. [Imanupyercs BappbUpoBaTh SHEPTHIO MaJAFONINX Ha 00-
pasel; HEHTPOHOB C TTOMOILBIO BPEMSIIIPOJICTHON METOJUKH,
YTO 3HAYUTEIHLHO PACIIMPUT BO3MOXKHOCTH HCCIIEJOBaHMI
Ha SKCHEPUMEHTAJIBHONW CTaHIMHM HEHTPOHHOW pajuorpa-
¢un u romorpaduu.
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®UHAHCOBbLI KOMUTET

3acepaHve ®PUHAHCOBOrO KOMMTETa COCTOSIIOCH
18-19 Hos0Ops nop npeacepaTenbCTBOM NpeacTaBu-
Tensa Yewckon Pecny6nuku C. KynraHeka.

PurHaHCOoBLIV KOMUTET 3acnyLuan foknag «O pekomeH-
paumsax 116- ceccun YdveHoro coseta OUAN (ceHTAGPL
2014 r.). Kpatkuin 0630p pesynsratoB gesatensHoctn OUNAN
B 2014 r. v nnaHbl Ha 2015 r.», NpeacTaBneHHbIN ANPEKTO-
pom MHctutyTa B. A. MaTBeeBbIM.

DUHAHCOBLI KOMUTET OTMETUN CYLLECTBEHHBIN Mpo-
rpecc B peanusaumm CemuneTHero nnaHa passutmusa OMAN
Ha 2010-2016 rr., NO3NTUBHbIE pPe3ynbTaTbl YCUNUIA AMPEK-
LMK No NpeoaorieHnto OTcTaBaHus CTpouTenbCTBa habpurkn
CBEPXTSHKENbIX 3NIEMEHTOB OT MEepBOHaYanbHOro nraxa, a
Takke MO KOHconuaauunm OUHaAHCOBbIX, MaTepuanbHbIX U
NOACKMX PECYPCOB Ha paboTax Mo COOPYXEHMIO KOMMIEK-
ca NICA. KomuteT fan BbICOKYH OLeHKy paboTe co3faHHoM
cnyx06bl BHyTpeHHero ayauta OUAN, nossonuBLluen Bbipa-
6oTatb NyTW YNy4LleHUst UCMOMHUTENBCKOW AUCLMMNIHBI U
3KOHOMMYECKMX MoKasaTenen paboTbl NMpOBepsiEMbIX MoA-
pasgenexun; ogobpun gencrteusa gupekumn OUNAN no BHe-
[OPEHNI0 COBPEMEHHBLIX METOAOB U MHCTPYMEHTOB 3aKyMou-
HOW OesATENbHOCTU, OTMETMB HEOOXOAMMOCTb NPOAOIKEHUS
paboTbl NO COBEPLUEHCTBOBAHUIO OOKYMEHTOB, pernameH-
TUpPYHOLLMX chnHaHcoByto AeaTenbHocTb OUAN; nogaepxan
nnaHel avpekuun WHCTMTyTa no paspaboTke nporpamMmbl
COBEpPLUEHCTBOBAHNSA CTPYKTYPbl U CUCTEMbI YMNpaBeHus
OUAN, nogovepkHyB BaxHyl porb Hay4HO-TeXHU4YecKkoro

FINANCE COMMITTEE

coeeta ONAN B aTOM npoLecce; oaobpun OesiTENbHOCTb
YHL OUAN no cosgaHuio HayYHO-WHXEHEPHOW Tpynnbl
YHL, gns y4ebHbIX M MpakTU4eckux nporpaMMm no nopd-
rOTOBKE Hay4HO-TEXHMYECKMX KagpoB Ans naboparopun
MHcTuTyTa M unccneqoBaTenbCKMX LIEHTPOB roCyAapcTB-
yneHo ONAN.

DUHAHCOBLIN KOMUTET MPUHAN K CBeAEHUI0 nHdopMa-
unto o cratyce pabot no coopyxeHuto komnnekca NICA,
0400puUn 3akniyeHne Ha NpeacTaBneHHbIE MPOEKThl KOH-
TPaKTOB NMOArOTOBUTENBHOIO Nepuoaa, a Takke npeanoxe-
HVe OMpPEeKLMN CornacoBbiBaTh B AanbHeNLWeM nognnucaHue
KOHTpakKkTa O reHeparnbHOM Mogpsae Ha COOpYXXEeHUe KOM-
nnekca NICA ¢ ucnonb3oBaHWeM CPeACTB 3MEKTPOHHOWN
KOMMYHMKaLMN B COOTBETCTBUN C PMHAHCOBLIMU HOPMaMU.

Mo poknaagy «O npoekte Grogxkera OUAN Ha 2015 T,
O MpoekTe B3HOCOB rocygapctB-ynieHoB OUAM Ha 2016,
2017, 2018 rr.», npencTaBneHHOMY rfaBHbIM Oyxrantepom
MHctutyTa C.H. JoueHko, PUHAHCOBbLIV KOMUTET PEKOMEH-
posan KM yteepantb 6ompxketr OUAU Ha 2015 1. ¢ obLen
cymmon pacxogoB 180,86 mnH gonnapos CLUA 1 B3HOCHI
rocygapcte-uneHos ONAN Ha 2015 r.; onpenenntb opneH-
TMPOBOYHbLIV pa3mep Gromketa OMAM no goxopgam un pac-
xogam Ha 2016 r. B cymme 207,53 mnH gonnapos CLUA; Ha
2017 r. B cymme 212,58 mnH gonnapos CLUA; Ha 2018 r.
B cymme 217,82 mnH gonnapos CLUA; npvHATE OpUeHTU-
POBOYHbIE CyMMbl B3HOCOB W BbIMMaTbl 3a40IMKEHHOCTEN
rocygapcte-uneHos OUAN Ha 2016, 2017, 2018 rr.

A meeting of the JINR Finance Committee was held
on 18-19 November. It was chaired by S.Kulhanek, a
representative of the Czech Republic.

The Finance Committee heard the report “Recommen-
dations of the 116th session of the JINR Scientific Council
(September 2014). Brief overview of the results of JINR
activities in 2014 and plans for 2015” presented by JINR
Director V. Matveev.

The Finance Committee noted the significant progress
in implementing the Seven-Year Plan for the Development
of JINR (2010-2016), the positive results of the efforts tak-
en by the Directorate to overcome the delay in building the
Factory of Superheavy Elements as compared to the initial
plan, as well as to consolidate the financial, material and hu-
man resources on the construction of the NICA complex. The
Committee appreciated the work of the newly established
internal audit service at JINR, which has made it possible to
develop ways to improve the executive discipline and eco-
nomic performance in the audited subdivisions; endorsed
the actions taken by the JINR Directorate towards introduc-
tion of modern methods and tools for procurement, noting
the need to continue work to further improve the documents
regulating JINR’s financial activities; welcomed the plans of
the JINR Directorate to develop a programme to improve
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the structure of JINR and its management system, noting
the important role of the JINR Science and Technology
Council in this process, and endorsed the efforts undertaken
by the JINR University Centre (UC) to establish a scientific
and engineering team at the UC with a view to developing
educational and practical programmes for training scientific
and technical personnel for JINR laboratories and research
centres in Member States.

The Finance Committee took note of the information on
the progress in constructing the NICA complex, endorsed
the conclusions on the submitted draft contracts of the pre-
paratory period, as well as the Directorate’s proposal to
consider for approval the signing of a general contractor
agreement for NICA construction using electronic communi-
cations in accordance with the financial regulations.

Based on the report “Draft budget of JINR for the year
2015, draft contributions of the Member States for the years
2016, 2017 and 2018” presented by S.Dotsenko, Chief
Accountant of JINR, the Finance Committee recommended
that the Committee of Plenipotentiaries (CP) approve the
JINR budget for the year 2015 with the total expenditure
amounting to US$180.86 million as well as the contribu-
tions of the Member States for the year 2015; determine
the provisional volume of the JINR budget in income and
expenditure for 2016 amounting to US$207.53 million, for




®UHAHCOBbLIV KOMUTET

DrHaHCOBbLIN KOMUTET Takke pekomeHgosan KM pas-
pewnTb aupekumn ONAN npomHaekcMpoBaTe OKMagHy U
TapudHy 4acTu 3apaboTHOW NnaTtbl YNIEHOB NepcoHana
C y4eTOM BO3MOXHOCTel Giogxera MHcTuTyTa Ha 2015 T,
B cooTtBeTcTBMM C KonnekTnBHbiM goroBopom OUAU Ha
2014-2017 rr.

3acnywas poknag  Buue-gupektopa  MHcTuTyTa
I B.TpybHukoBa «O meToguke pacdeTa LiKanbl B3HOCOB
rocynapcte-yneHoB B Grogpxker OUANy, drHaHCOBLIN KO-
MUTET pelumn agosectn oo ceeadeHusa KIM pesynbsratbl ro-
NOCOBAHMS MO BOMPOCY PeKoMeHAaUMM NMPUHLIMMNOB HOBOM
METOAMKM pacyeTa LuKanbl B3HOCOB 1 pekoMeHgoBan KIrl

Jy6OHa, 18—19 HosiOps1. Ha 3acenannun ®unancoBoro komurera OUSN

FINANCE COMMITTEE

NPVHATb crnefyoLwmne NPUHLMMNbI HOBOW METOAMKMN, NPeLo-
YKEHHble paboyewn rpynno:

— B uenax obecnevyeHnss pUHaHCOBOW CTabUIbHOCTU
B MIHCTWUTYTe B HOBOW METOAMKE COXPaHUTb CYLLECTBYHOLLYIO
no coctosiHuMo Ha 2014 r. gonto B3Hoca PP oT cymmbl B3HO-
COB BCeX rocygapcTtB-urneHoB B 6rompxker ONAN;

— CyMMa €eXerofHblX B3HOCOB BCEX rOCyaapCTB-
uneHoB OVAW onpenensietcsa pewenuammn KM,

— B3HOChI Bcex rocynapcts-4neHoB OUAWN, 3a ucknto-
yeHvem PO, onpegenaTb Ha ocHoBe wkansl BBI, ycpen-
HEHHOro 3a Tpu roaa;

— BO u3bexaHue peskux konebaHum B3HOCOB rOCY-
napcTB-uneHoB, ¢ 2017 r. ucnonb3oBatb 10-neTHM nepe-

Dubna, 18-19 November. At the meeting of the JINR Finance Committee

2017 — US$212.58 million and for 2018 — US$217.82 mil-
lion; adopt the provisional sums of the Member States’ con-
tributions and of arrears payments for 2016, 2017 and 2018.
The Finance Committee also recommended that the CP al-
low the JINR Directorate to index the salary and tariff parts
of the compensation package of the staff members, taking
into account the possibilities afforded by the JINR budget
in 2015, in accordance with the JINR Collective Bargaining
Agreement for 2014-2017.

Regarding the report “Methodology for calculating the
scale of Member States’ contributions to the JINR budget”
presented by JINR Vice-Director G. Trubnikov, the Finance
Committee resolved to bring to the attention of the CP the
results of voting concerning the principles of the new meth-
odology for calculating the scale of contributions. It recom-
mended that the CP adopt the following principles proposed
by the Working Group:
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— with a view to ensuring the financial stability of
JINR, the new methodology shall preserve the existing (as
of 2014) share of the contribution of the Russian Federation
in the total amount of contributions of all the Member States
to the JINR budget;

— the amount of annual contributions of all the Member
States shall be determined by the CP;

— the contributions of all the Member States, except
the Russian Federation, shall be determined on the basis of
the GDP scale averaged over three years;

— in order to avoid sharp fluctuations in contributions
of the Member States, a ten-year transition period shall be
applied beginning 2017 during which the contributions of all
the Member States, except the Russian Federation, shall
be determined along with a uniform decrease of the cur-
rent fixed scale (beginning from 90% in 2017 down to 0% in
2026) and with a uniform increase in the share by the new
scale (beginning from 10% in 2017 up to 100% in 2026);




®UHAHCOBbLI KOMUTET

XOOHBIN Meprod, B TeYeHMe KOTOPOro B3HOChI BCEX rOCy-
[apcTB-4neHoB, kpome P®, onpenenatb 0OA4HOBPEMEHHO C
paBHOMEPHbLIM YMEHbLUEHUEM TeKYLLEN (PUKCUPOBAHHOM
wikansbl (HaunHas ¢ 90% B 2017 . go 0% B 2026 r.) 1 ¢
paBHOMEPHbIM yYBEMUYEHNEM 0N MO HOBOW LUKane (Havu-
Hasti ¢ 10% B 2017 r. go 100 % B 2026 r.), a Takke BO n3be-
XKaHue CNULLKOM MHTEHCMBHOIO pocTa B3HOCOB rocyAapCTB-
UNIEHOB MCMOMb30BaTb OFPaHWYEHUE EXEerogHoro pocta
B3HocoB 30 %;

— B3HOC AJ19 HOBOrO rocyaapcCTBa-yfieHa pacCynTbl-
BaTb C y4eTOM ero ycpeaHeHHoro BBI1, ncxoas n3 sapaHee
YCTAHOBMEHHOW CyMMbl B3HOCOB rOCYyAapCTB-4YIIEHOB, MpU
3TOM B3HOC HOBOrO rocygapcTtea-ineHa OUAN ysennuusa-
et 6rompxker ONAN Ha BennuMHy yka3aHHOro B3Hoca, Torga
Kak abComMTHbIE BENMYUHBI B3HOCOB FOCYAapCTB-YIIEHOB
He MEHSITCS, U NPOLEHTHbIE JONN B3HOCOB CTPaH B HOBOM
6romxkete OUNAN nepepacnpenensitoTcsi COOTBETCTBYOLUM
obpasowm;

— MCMOoNb30BaTb MaKCMMarbHbIA Mpeden Ans B3HO-
COB roCydapCTB-UIIEHOB, KpOME rocygapcTBa MeCTOHa-
xoxaeHus MHctutyTa, B pasmepe 20 % OT CyMMbl B3HOCOB
rocynapCTB-YNEeHOB;

— B CfyYae BbIXO[a UMNn UCKIIOYEHNs rocygapcTea us
uneHoB OUNAN gonu B3HOCOB rocyaapCTB-4YIIEHOB Nepecma-
Tpusatotcs K.

®dunHaHcoBbIn komuTeT pekomeHgosan KM ucnonb-
30BaTb NpaBWmo: B3HOC rocygapcTBa-yneHa WHctutyta
JormkeH OblTb HE MeHee MPsIMbIX PAacxOo4oB Ha MepcoHan,

FINANCE COMMITTEE

HanpaeneHHbin B OUNAN NonHOMOYHbIM NpeAacTaBUTENEM,
a Takke paccmatpuaTb 2017 r. B Ka4ecTBe NepBoOro roga
NPUMEHEHNs1 HOBON METOAUKMU.

®duHaHcoBbIn komuTeT pekomeHgosan KIIM cosgatb
pabouyto rpynny npu npeacepatene KM no dwuHaHco-
BbiM Bonpocam OWAWN u3 npepctaButenen Pecny6nvku
Benopyccuun, Pecnybnukn Bonrapuun, Mpyaunn, Pecnybnukn
Monbwn, Poccuiickon degepaumm 1 NOpyYUTb OUPEKLUN
n paboyel rpynne noarotoBUTb HOBYH) METOAUKY pacye-
Ta LWKanbl B3HOCOB HA OCHOBE YKa3aHHbIX MPUHLMMOB Ans
ytBepxaerus KM 8 mapte 2015 .

3acnywas [oknag Avpektopa ayguTopckon upMbl
«MC-AyanTt» A.T1.CegblwweBa «O6 uTOorax ayamMTopcKow
NpPoBepPKN (PUHAHCOBO-XO3ANCTBEHHOW AeATenbHoCcTn WH-
ctutyTta 3a 2013 r.», PrHAHCOBbLIN KOMUTET PEKOMEHA0BAN
KM ytBepanTts ayautopckoe 3akmntoyeHve n otyetr OUNAN
3a 2013 r.. 06 wucnonHeHun OGrogxeTa no pacxogam —
127011,7 Tbic. ponnapos CLUA, ¢ cymmon 3aknioymTensHO-
ro 6anaHca Ha 01.01.2014 665022,0 Tbic. gonnapos CLUA.

®DUHAHCOBLIN KOMUTET C WMHTEPECOM 3acnyLian Ao-
Knag Begyuwero HayyHoro cotpygHuka JIPB A.B.Bopeliko
«Yckoputenm OUAN — 3addEKTUBHBIN UHCTPYMEHT B
peweHnn npobrneM QyHOAMEHTanbHOM U KOCMUYECKOWN
pagnobuonorumny.

also in order to avoid too rapid growth of the Member States’
contributions, a limit of 30% shall be applied for the annual
growth of contributions;

— the contribution of a new Member State shall be cal-
culated with account taken of its averaged GDP, based on a
predetermined amount of the Member States’ contributions;
in so doing the contribution of a new Member State shall
increase the JINR budget by the amount of the given con-
tribution, while the absolute values of the Member States’
contributions shall not change and the percentage shares of
the contributions in the new budget of JINR shall be redis-
tributed accordingly;

— a maximum limit for contributions of the Member
States, except for the host country of JINR, shall be applied
amounting to 20% of the amount of the Member States’ con-
tributions;

— in the event of withdrawal or expulsion of a Member
State from JINR, the shares of the Member States’ contribu-
tions shall be revised by the CP.

The Finance Committee recommended that the CP use
the following rule: the contribution of a Member State of the
Institute should be no less than the direct costs for the per-
sonnel sent to JINR by its Plenipotentiary; also, 2017 should
be regarded as the first year for the application of the new
methodology.
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The Finance Committee recommended that the CP
set up a Working Group under the CP Chairman for finan-
cial issues, composed of representatives of the Republic
of Belarus, the Republic of Bulgaria, the Czech Republic,
Georgia, the Republic of Kazakhstan, the Republic of
Poland, and the Russian Federation, and that it commission
the JINR Directorate and the Working Group to prepare the
new methodology for calculating the scale of contributions
based on the aforesaid principles for approval by the CP in
March 2015.

Based on the report “Results of the audit of the JINR
financial and economic activities for the year 2013” present-
ed by A. Sedyshey, Director of the company “MS-Audit’, the
Finance Committee recommended that the CP approve the
auditors’ report for 2013 and JINR'’s report on the execution
of the budget for the year 2013 in expenditure amounting to
US$127011.7 thousand, with the summary account as of
01.01.2014 being US$665022.0 thousand.

The Finance Committee heard with interest the report
“JINR accelerators as an effective tool for addressing issues
of fundamental and space radiobiology” presented by LRB
Leading Researcher A. Boreyko.




CECCWA KN OnNAn

OuepepnHas ceccuss KomuteTa NONTHOMOYHbIX Npea-
cTaBUTenen NpaBUTENbLCTB rocypgapctB-yneHoB OUAU
cocTosnacb 21-22 Hosiopsa nop npeacenaTesibCTBOM
NONMHOMOYHOrO npeAcTaBUTeNns npaBuTenbcTBa Pec-
ny6nuku Bonrapum J1. KoctoBa.

KomMuTeT nonHOMOYHbIX NpeacTaBUTENen Bblpasun co-
6one3HoBaHWsA KONMnekTuBy VIHCTUTYTa B CBA3M C KOHYMHOWN
akagemuka PAH B.T.KagpbiweBckoro, Hay4yHOro pykosoam-
Tens OUAWN, gupektopa OUAN ¢ 1992 no 2005 r., BHec-
LUero OrpoMHbIN BKNag B obecrneyeHne ycnewHon paboThbl
n B AanbHenwee passutne OUAN Ha ocHOBe LUMPOKOro
MEeXOyHapOL4HOro COTPYyAHMYECTBA.

KMM sacnywan n obcyoun poknag aupektopa WH-
ctutyta B.A.MartBeeBa «O pekomeHaaumax 116-n ceccum
YyeHoro coseta ONAN (ceHTsibpb 2014 1.). KpaTkuin 063op
pesynbratoB aestenbHoctn OUAN B 2014 1. 1 nnaHbl Ha
2015 r.», ytBepaun pekomeHgauun 115-n n 116-n ceccui
YyeHoro coseta, [MpobnemHo-TemaTu4eckmin nnaH Hay4Ho-
nuccnenoBaTenbckux paboT n MexayHapoOHOro CoTpyaHu-
yectBa OVAN Ha 2015 T

KomMuTeT OTMETUN LOCTUXEHUS MHTEPHALMOHAMNBHOIO
KONneKkTnBa ydeHbix 1 cneymanuctos OUNAN B ucnonHeHun
0000peHHbIX YyeHbiM coBeToM OUAW nnaHoB Hay4yHO-
uccnegoBaTenbckux paboT u MexayHapogHOro Hay4yHoro
COTpyOHMYecTBa, B pelueHun 3agad CemuneTHero nnaxa
passutns OUNAN, B Tom uncne nonydexHme B 2014 r. paga

JINR CP SESSION

BaXHbIX pe3ynsraTtoB B 0b6nactu gyHaameHTanbHbIX u-
3MYECKMX WCCeoBaHUA MUPOBOTO YPOBHS, TaKkMX Kak:
BKNaJ B 3KCMEpVMEHTamnbHOE W3MeEpEHME C PEKOPOHOWN
TOYHOCTbIO B MeXAyHapoaHoM npoekTe «Borexino» (LNGS,
INFN) noTtoka ConHeyHbIX pp-HENTPUHO; BNepBble OCYLLECT-
BMEHHbIA CMHTE3 HEUTPOHOAEMULMNTHBIX N30TOMNOB depo-
Bust 284F| 1 285F| B cnnsiHum m3otona 48Ca ¢ MULLEHHBIMY
aapamn nnyTtoHus 239Pu n 240Py; ycnelunas peanusauma
TEXHOMOIrMM CTOXaCTMYECKOrO OXMaKOAEHUsI Myvka WMOHOB
Ha HyKINoTpoHe-M; co3gaHne u 3anyck NpoU3BOACTBEHHOMN
TNIMHUN U3FOTOBIEHNS U HaNadKu CBEPXMPOBOASALLMX MarHu-
ToB ans 6ycrepa npoekta NICA 1 gns CMHXpPOTPOHa npo-
ekta FAIR (dapmwraar, FepmaHus); nonyyeHue HOBbIX
pes3ynbLTaToB B UCCNeaoBaHWM KOHOEHCUPOBAHHbLIX Cpeq C
MCNonb30BaHMEM METOOB HEWTPOHOrpadun; passBuTne Ho-
BbIX S4€pHO-(PM3NYECKNX NOOXOO0B K MCCeaoBaHMO Npo-
6nem actpobuonorum 1 BOMPOCOB MPOUCXOXAEHUS >KU3HU
Ha 3emne.

KM nopaepxan ycunusa gnpekunn ONAN no passu-
TUIO CBA3EW C KUTANCKUMW, NHOMNCKMMU, NaTUHOAMEpPUKaH-
CKUMMN U OPYrMMU HayYHbIMW OpraHm3aumsiMM u uccriego-
BaTeNbCKMMU LEeHTpaMu, BbipaXatoLMMn HaMepeHne npu-
COeaVHUTLCA K Hay4Hou nporpamme NHCTUTyTa.

KM Beipasun npusHatensHocTb Cosety LIEPH 3a npu-
HSITOE UM pelueHne o HageneHnn OUAW cratycom Habnto-
[arens B 9TON KpynHenwen MexayHapoaHoOW opraHusauum
1 0 TOTOBHOCTU NPUHSATL cTaTyc Habntogatenst 8 OUAN.

A regular session of the Committee of Plenipoten-
tiaries of the Governments of the JINR Member States
was held on 21-22 November. It was chaired by the
Plenipotentiary of the Government of the Republic of
Bulgaria, L. Kostov.

The Committee of Plenipotentiaries expressed their
condolences to the JINR staff over the loss of Professor
V.Kadyshevsky, the Scientific Leader of JINR and its
Director during 1992-2005, who made an outstanding con-
tribution to the successful operation and development of
JINR based on broad international cooperation.

The CP considered the report “Recommendations of
the 116th session of the JINR Scientific Council (September
2014). Brief overview of the results of JINR activities in 2014
and plans for 2015” presented by JINR Director V. Matveev.
The CP approved the recommendations of the 115th and
116th sessions of the Scientific Council as well as the JINR
Topical Plan of Research and International Cooperation for
2015.

The Committee recognized the achievements of the
JINR international staff in implementing the plans for re-
search and international cooperation endorsed by the
Scientific Council and in meeting the goals of the Seven-
Year Plan for the Development of JINR. These include a
number of important results produced in 2014 in world-class
fundamental physics research, in particular: the contribution
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to the experimental measurements, with record precision in
the Borexino international project (LNGS, INFN), of the solar
pp-neutrino flux, confirming the predictions of the Standard
Solar Model and the phenomenon of neutrino oscillation; the
synthesis of the neutron-deficient isotopes 284F| and 285F|
in the fusion of 48Ca with the target nuclei 239Pu and 240Puy,
accomplished for the first time; the successful implemen-
tation of the technology of ion-beam stochastic cooling at
the Nuclotron-M; the construction and launching of a facility
for manufacturing and testing superconducting magnets for
the NICA booster and for the FAIR synchrotron (Darmstadt,
Germany); the new results achieved in condensed matter
studies using neutron scattering methods; the development
of novel nuclear-physics approaches to astrobiology prob-
lems and issues of the origin of life on Earth.

The CP supported the Directorate’s efforts to establish
strong scientific links with Chinese, Indian, Latin American
and other scientific organizations and research centres
which express their intention to join the Institute’s research
programmes.

The CP expressed appreciation to the CERN Council
for its decision to grant JINR the status of Observer in this
largest international organization and for its readiness to ac-
cept the status of Observer at JINR.

The CP noted the effective results of the newly estab-
lished internal audit service at JINR, which has made it pos-
sible to develop ways to improve the executive discipline




CECCUWA KN OnAn

KM otmeTtun pesynsratbl 3EKTUBHON paboTbl CO3-
[aHHol cny6bl BHyTpeHHero ayauta OUAN, nossonusLune
BblpaboTaTb NyTU yryyLleHns NCMONHUTENbCKON ANCLMMIN-
Hbl N1 9KOHOMWYECKMX MokasaTenern paboTbl NpoBepsieMbIX
noapasgenenvi, nogaepxan genctesus ampekunmn OUAN
Mo BHELPEHMWIO COBPEMEHHbBIX METOZIOB U MHCTPYMEHTOB 3a-
KyMOYHON AeATEeNbHOCTU, PEKOMEHAO0BAaB MPOAOIKUTL CO-
BEPLUEHCTBOBAHNE [OKYMEHTOB, pernameHTupyrLwmx gu-
HaHcoByto gesitenbHocTb OUAN, a Takke ogobpun nnatbl
avpekumn MHcTuTyTa no paspaboTke mporpammbl COBeEp-
LLUEHCTBOBaHUS CTPYKTYPbl 1 cuctembl ynpasneHus OUNAN.

KomuteT opobpun pesTenbHOCTb  Y4ebHO-Hay4Horo
ueHtpa OUAN no cosgaHuio Hay4yHO-MHXEHEpPHOW rpyn-
nbl YHL, Ans y4e6HbIX 1 NpakTU4ecknx nporpaMm no nog-
rOTOBKE Hay4HO-TEXHUYECKMX KagpoB Anst nabopartopuit
MHcTnTyTa M mnccnepoBaTenbCKMX LIEHTPOB roCyAapcTB-
yuneHoB OUNAN.

KM nopyunn gmpekumnm MIHCTUTYTa NOAroToBUTL NnaH
npoBeAeHUsi MeEPONPUSTUIA MO Npa3aHoBaHuio 60-neTusi co
AHsa obpasosaHus ONAW B cTpaHax-yvacTHULAX 1 CTpaHax,
C KOTOPbIMU MIHCTUTYT UMEET cornalleHns 0 MexayHapoa-
HOM Hay4YHO-TEXHUYECKOM COTPYOHUYECTBE.

KMM noppepxan npocbOy aupekumm JIOBY, opo-
OpeHHyl0 y4aCTHMKaMM MeXayHapo4HOro CumMnosmyma
«70-netTve OTKPbITUS MpuHUMNA aBTodasmpoBkuy (Ldy6Ha,
10—15 Hoa6ps 2014 1.), o npucBoeHun umenn B. V. Bekcnepa

JINR CP SESSION

nnowaamn nepeq kopnycom Ne3 Ha Tepputopumn nabopa-
TopUK.

KomuteT nosgpasun npodpeccopa J1. KoctoBa ¢ npu-
CBOEHMEM €MY YYeHbIM COBETOM 3BaHUsS «[10YETHbIN LOK-
Top OUNAN» 3a BblgaOWMIACA BKag B pa3BuMTUE HAyKu U B
NoaroTOBKY MOMOAbIX YYEHbIX.

Mo goknagy «O npoekte Grogpketa OMAN Ha 2015 T,
O NpoekTe B3HOCOB rocyaapcTte-yneHoB OUVAN Ha 2016,
2017, 2018 rr.», NnpeacTaBneHHOMY rMaBHbIM Byxrantepom
MHctutyta C.H.[OoueHko, KIMM ytBepann Gropxket OUNAN
Ha 2015 r. ¢ obwen cymmon pacxogos 180,86 mnH gonna-
poB CLUA un B3HOCHI rocygapctB-unieHoB OUAN Ha 2015 r.
KMM onpegenun OpMEHTUPOBOYHLIN pa3Mep OroaxeTa
OUNAN no poxopam n pacxogam Ha 2016 r. B cymme 207,53
mnH gonnapoB CLUA; Ha 2017 . — B cymme 212,58 mnH
ponnapos CLA; Ha 2018 r. — B cymme 217,82 mnH gonna-
poB CLUA v NpuHAN OPUEHTUPOBOYHbIE CYMMbl B3HOCOB U
BbINMaTthbl 3a40MKeHHOCTeN rocyaapcte-uneHoB OUVAW Ha
2016, 2017, 2018 rr.

KMM paspewwnn ampekumm OUAU npouHaekcnposatb
OKMNafHylo 1 TapuHyto YacTy 3apaboTHOM NnaTbl YNEeHOB
nepcoHarna ¢ y4eTom BO3MOXHOCTeW Gromketa UHCTUTyTa
Ha 2015 r., B cooTBeTCTBUN C KONMMEeKTUBHbLIM JOrOBOPOM
ONAN Ha 2014-2017 T

Komutet opobpun npepnoxeHve Pecnybnuku Beno-
pyccum 06 obpalueHn ONAN B npaButenscTBa rocyaapcTs-
uneHoB OUNAWN, saensowmxcsa YneHamm TamMoXXEeHHOro Coto-

and economic performance in the audited subdivisions; en-
dorsed the actions taken by the JINR Directorate towards
introduction of modern methods and tools for procurement,
recommending further improving the documents regulating
JINR’s financial activities; and welcomed the plans of the
JINR Directorate to develop a programme to improve the
structure of JINR and its management system.

The Committee endorsed the efforts undertaken by
the JINR University Centre (UC) to establish a scientific
and engineering team at the UC with a view to developing
educational and practical programmes for training scientific
and technical personnel for JINR laboratories and research
centres in the Member States.

The CP commissioned the JINR Directorate to prepare
a Plan of Activities for the 60th anniversary of the founding
of JINR to be celebrated in the Member States and in the
countries with which the Institute has agreements on inter-
national scientific and technological cooperation.

The CP supported the request of the VBLHEP
Directorate, endorsed by the participants of the International
Symposium “70th Anniversary of the Discovery of Phase
Stability Principle” (Dubna, 10-15 November 2014), to
name the square in front of Building 3 on the site of this
Laboratory after V. Veksler.

The Committee congratulated Professor L. Kostov on
the award by the Scientific Council of the title “Honorary
Doctor of JINR”, in recognition of his outstanding contribu-
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tion to the development of science and the education of
young scientists.

Based on the report “Draft budget of JINR for the year
2015, draft contributions of the Member States for the years
2016, 2017 and 2018” presented by S.Dotsenko, Chief
Accountant of JINR, the Committee approved the JINR
budget for the year 2015 with the total expenditure amount-
ing to US$180.86 million as well as the contributions of the
Member States for the year 2015. The Committee deter-
mined the provisional volume of the JINR budget in income
and expenditure for 2016 amounting to US$207.53 million,
for 2017 — US$212.58 million, and for 2018 — US$217.82
million. It also adopted the provisional sums of the Member
States’ contributions and of arrears payments for 2016,
2017 and 2018.

The Committee allowed the JINR Directorate to index
the salary and tariff parts of the compensation package of
the staff members, taking into account the possibilities af-
forded by the JINR budget in 2015, in accordance with the
JINR Collective Bargaining Agreement for 2014-2017.

The CP endorsed the proposal of the Republic of
Belarus for JINR to address the governments of the Member
States which are members of the Customs Union of the
Republic of Belarus, the Republic of Kazakhstan and of
the Russian Federation and the authorities of the Customs
Union directly with a request to include JINR in the list of
organizations for which a preferential VAT rate is applied.
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3a, — Pecnybnukn Benopyccun, Pecnybnuvkmn KasaxcTtaH
n Poccuiickon degepaumm 1 HENOCPEACTBEHHO B OpraHbl
TamoxeHHoro coto3a o BkmnodeHun OVAN B nepeyeHb op-
raHusauui, Ans KOTOpbIX NMPUMEHSIETCA NbroTHas cTaBka
HAC.

3acnywas [oknag AvpekTopa ayguTopckon upMbl
«MC-Ayant» A.T1.CepbiweBa «O6 uTorax aygmtopckomn
npoBepkn (PUHAHCOBO-XO3ANCTBEHHON AesTenbHOCTU WH-
ctutyTta 3a 2013 r.» n pekomeHgauny PrHaAHCOBOIO KOMU-
Teta, KM ytBepaun ayantopckoe 3akntodeHne 3a 2013 .

Mo poknapy npencepatend ®UMHAHCOBOrO KOMUTETA
C.KynraHeka «O6 wutorax 3acegaHusi ®UHAHCOBOro Ko-
muteta OUAU ot 18-19 Hoabpsa 2014 r.» KM ytBepaoun
npoTokon 3acedaHusi, a Takke otyer OUAN 3a 2013 r:
06 ucnonHeHun Gromxketa no pacxogam —127011,7 Thic.
ponnapoe CLUA, ¢ cymmon 3akntounTensHoro 6anaHca Ha
01.01.2014 r. 665 022,0 Tbic. gonnapos CLUA.

KM cosgan pabouyto rpynny npu npeacenatene Krir
no cuHaHcoBbiM Bonpocam OUAW un3 npepgcrasutenen
Pecnybrnivkn Benopyccuun, Pecnybnukn Bonrapuu, Mpysun,
Pecnybnvkn KasaxctaH, Pecny6nuku MonbLin, Poccuiickomn
depepaumm, Yewickon Pecnyonuku.

Mo pekomengaummn dmHaHcosoro komuteta KIM npu-
HSIM NPUHLMMNBI HOBOW METOAMKM 3@ OCHOBY pacyeTa LuKarbl
B3HOCOB rocynapcTtB-yneHoB B Gompker OUAM n nopyuun
avpekumn MHctutyTa n paboyeit rpynne nogroToBUTb OKOH-
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YyaTenbHyl pefakumio AaHHON METOAUKN ANst yTBEPXKAEHWS
KM s mapte 2015 .

Mo wHdopmauun rmaBHOrO yyeHoro cekpetaps WH-
ctutyta H.A. PycakoBnuya o foBbIOOpax B COCTaB YUEHOro
coseta ONAN KIMIM ypnoenetBopun npockby npodeccopa
I MupapxuHo (TypuHckuin yHmeepcuteT, WTtanusa) o crno-
KEHUN TMOMHOMOYMI, 0ObABMN emy OnarogapHOCTb 3a
NOLOTBOPHYO AEATENbHOCTb B KAYECTBE YreHa Y4eHoro
coBeTa M u3bpan 4neHoMm Y4yeHoro coBeTa npodeccopa
A.Mapgxopy (INFN, TypuH, Utanus).

3acnywas n obcyame nHdopmaumo H. A. PycakoBnya
«O nepcnekTnBax pasBuUTUS B3ammooTHoweHun OUNAN ¢
LIEPH n opraHamun HayyHon nonutukm EBpocotosar, KIr1
MPUHAN K CBeAeHuio MHdopmauuio o pelueHun CoBeTa
LIEPH no npepoctaBnexHuto OUAN cratyca Habnopatens.
KM npepoctasun EBponerickoi opraHnsaumm saepHbIX uc-
cnegoBaHuIM ctatyc Habntogartenst B Komutere nonHOMou-
HbIX MpeacTaBuTeEne NpPaBUTENbCTB rOCYAapCTB-UNEHOB
OUNAN v npurnacun npegcrtasutens LIEPH npuHsaTts yya-
ctue B 3acegaHum KIMN B mapte 2015 r. u nocnegyowmnx
coBeLaHmax Krir.

KM npueeTcTBOBanN peLleHne KCNepTHOrO KOMUTETA
EBponewickoro Hay4yHoro dhoHaa (ESF NuPECC) o Bkntoue-
Hun npepctasutenss OMAW B coctas aToro komuteTa, oTMe-
TMB, 4To yyactne OUAN B pabote NUPECC, HeCOMHEHHO,
Oynet crnocobcTBoBaTb MHTErpauuvM 6a3oBbiX YCTAHOBOK
OUAN B 06LLIEEBPONENCKYIO HAYYHYHO MHAPACTPYKTYPY.

Based on the report “Results of the audit of the JINR
financial and economic activities for the year 2013” present-
ed by A. Sedyshev, Director of the company “MS-Audit”, and
the recommendations of the Finance Committee, the CP ap-
proved the auditors’ report for 2013.

Regarding the report “Results of the meeting of the
JINR Finance Committee held on 18-19 November 2014”
presented by S.Kulhanek, Chairman of the Finance
Committee, the CP approved the Protocol of this meeting
and JINR'’s report on the execution of the budget for the
year 2013 in expenditure amounting to US$127011.7 thou-
sand, with the summary account as of 01.01.2014 being
US$665022.0 thousand.

The CP set up a Working Group under the CP Chair-
man for financial issues composed of representatives
of the Republic of Belarus, the Republic of Bulgaria, the
Czech Republic, Georgia, the Republic of Kazakhstan, the
Republic of Poland, and the Russian Federation.

As recommended by the Finance Committee, the CP
took the principles of the new methodology as a basis for
calculating the scale of the Member States’ contributions to
the JINR budget. It commissioned the JINR Directorate and
the Working Group to prepare the final version of this meth-
odology for approval by the CP in March 2015.

Based on the information concerning by-election to
membership of the JINR Scientific Council presented by

41

JINR Chief Scientific Secretary N.Russakovich, the CP
accepted the resignation from membership of Professor
G.Piragino (University of Turin, Italy) and thanked him for
his successful work as member of the Scientific Council. It
elected Professor A.Maggiora (INFN, Turin, Italy) as a new
member of the Scientific Council.

Regarding the information “Prospects for the devel-
opment of JINR’s relationships with CERN and with the
European Union’s science policy bodies” presented by
N.Russakovich, the CP took note of the information about
the decision taken by the CERN Council to grant JINR
the status of Observer. The CP granted the European
Organization for Nuclear Research the status of Observer
at the Committee of Plenipotentiaries of the Governments
of the JINR Member States and invited a representative of
CERN to attend the next CP session in March 2015 and the
subsequent sessions.

The CP welcomed the decision of NUPECC, an Expert
Committee of the European Science Foundation, to include
a representative of JINR in this committee, emphasizing that
JINR’s participation in NUPECC activities will undoubtedly
contribute to the integration of the JINR basic facilities into
the pan-European research infrastructure.

The CP addressed the Plenipotentiaries of the JINR
Member States which are members of the European Union
with a request to organize, through representatives of their
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KIMM o6patnnca ¢ npocb60oi K NOSTHOMOYHbLIM
npegcraBuTensaM rocygapcre-dneHos OUAN, saB-
nawwmxea YneHamm EBpocotosa, opraHu3oBaTtb
yepe3 npeacTaBuTeEnen cBoux cTpaH B EBpo-
nerckoM cTpaTtermyeckoMm opyme Mo uccneno-
BaTenbckum uHdpactpyktypam (ESFRI) BbiaBu-
XeHue 1 nogaepXKy NpeanoxXeHns O BKIYEHUN
npoekta NICA B HOBYlO pepakuuo EBponerickon
OOPOXHOW KapTbl MO MccregoBaTensCkuM nHdpa-
CTPyKTypam.

Mo wHdopmaunn 3amecTutenss pPyKoBOAM-
Tena  YnpaeneHus  Hay4YHO-OpraHu3auuoHHOMN
paboTbl U MEXAyHapOOHOro coTpyaHuyecTsa MH-
ctutyta [.B.KamaHuHa «O nepcnektuBax npu-
BrneyYeHnsa Hoebix cTpaH B OUNAW» KIM nogaep-
Xan ycunua aupekumm MHCTuTyTa no npuenedve-
Huto Bpasunun, NHgun, KHP, ®paHuun, a Ttakke
TapkukuctaHa k yyactmio B OUAN Ha ocHose
cornalleHun ¢ ux NnpaBUTENbLCTBaAMU.

KM 3acnywan n obcyaun goknag oMpekTo-
pa J1AMN B.A.BbegHsikoBa «[lepcnekTuBbl peanu-
3aumm HenTpmHHOM nporpammbl ONAN», a Takke
MPVHAN K CBEAEHU0 MHAOPMALMIO MOSTHOMOY-
HOro npegcrTaBuTens npasuTenbcTBa PyMblHUK
H.B. 3amdwmpa o npoekte EBpocotosa B PymbiH1M
«Extreme Light Infrastructure — Nuclear Physics»
1 nobnarogapun A0OKNagYvKoB 3a UHTEPECHbIE U
coaepxaTtenbHble AoKnaabl.

NHPOPMALINA ONPEKLIMN OUNAN
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24 okrtabpsa 8 IMC nop npeacenarensctsom C. A. Kynukosa
coctoanocb ouepenHoe 3acefaHve ObLiecTBeHHOro coseta npw
ovpekumn OUAN no B3aMmMomencTBUIO C OpraHaMu MeCTHOro ca-
MOYnpaB/ieHuUs.

O craryce u nepcnekTtuBax pa3sutusa cdepbl KKX B uHdpa-
ctpyktype OUAN yuacTHMKOB 3acepaHus NpPoOMH(POPMUPOBAN
rnaeHbii WHxkeHep OUAU T.[.LUupkoe. Cutyauuio B cchepe
YKKX [y6Hbl NpOKOMMEHTUPOBAS MOMOLLHWUK [1TABHOTO WHXKEHe-
pa OUAN E.[.Yrnoe. B obcykaeHun npobnem npuHAAM yua-
ctue gupektop OUAN B. A.Mareees, npeacegatens HTC OUAN
P.B.Oxonoc, penytat ropoackoro Coeeta MW.E.LUupokos,
coBeTHUK npu aupekumn OUAN WU.H.Mewkos, npencepatenb
OMYC OUAN O. A.Koeanb, 3amecTuTesb rnasbl ropoga B. A.lMNo-
TaneHko U ap.

Coset oTmeTtun aktuBHyto nosuvuyuio OUAN B Bonpocax pas-
BWTHSI TOPOJLCKOrO XO3AMCTBA B LENAX YNYUlUEHWsI YC/IOBUH Npo-
>KWBAHUS COTPYAHMKOB MHCTUTYTA M UNIEHOB UX CEMEWN W BbiCKa3an
psa NpeaioXKeHU: yepe3 KOHKYPCHOro ynpasasioLero, 6es3 pac-
TOPXKEHHUA CYLLECTBYIOLLMX LOrOBOPOB C COBCTBEHHUKAMM KWJIbs,
obecneunTb KauecTBeHHOe npegocTassieHue yenyr Hacenenuto YK
LYXO u XKKY «[lybHa», a TakyKe CBOEBPEMEHHYIO onnary ycayr
3HeprocHabatoLIMM opraH13aLuUaM.

M. H. MewkoB nogHsan Ha 3acegaHuu BONPOC O Pa3BUTHU Mac-
COBbIX, B YaCTHOCTM JIbIXXHbIX, BUAOB CropTa B NpaBobepesxHOM
uacTu ropoga. B pesynbrate obCy)OeHUA CNOXKMBLIEHCA CUTya-
UMK BbiNIO NPUHATO PELIEHWE, HanpaB/IEHHOE Ha COBEPLIEHCTBO-

countries in the European Strategy Forum on
Research Infrastructures (ESFRI), the submission
and support of the inclusion of the NICA project
in the renewed European Roadmap for Research
Infrastructures.

Regarding the information “Prospects for the
involvement of new countries to JINR” presented
by D.Kamanin, Deputy Head of the JINR Science
Organization and International Cooperation
Office, the CP supported the Directorate’s efforts
to involve Brazil, China, France, India as well as
Tajikistan for participating in JINR based on agree-
ments with their governments.

The CP heard the report “Prospects for the
realization of the JINR Neutrino Programme” pre-
sented by V. Bednyakov, Director of DLNP, and the
information regarding the European Union’s proj-
ect in Romania “Extreme Light Infrastructure —
Nuclear Physics” presented by N.V.Zamfir,
Plenipotentiary of the Government of Romania,
and thanked the speakers for their interesting and
informative presentations.
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A regular meeting of the JINR Directorate’s Community
Council was held on 24 October under the chairmanship of
S.Kulikov. It was devoted to issues of contacts with the local
government bodies.

JINR Chief Engineer G. Shirkov informed the participants of
the meeting about the status and prospects for the develop-
ment of the local housing maintenance and utilities. Assistant to
JINR Chief Engineer E.Uglov commented on the present situa-
tion in the local housing maintenance and utilities. JINR Director
V.Matveev, JINR STC Chairman R.Jolos, deputy of the local
Council I. Shirokov, Adviser to JINR Directorate |. Meshkov, JINR
AYSS Chairman O.Koval, Deputy Mayor V.Potapenko and oth-
ers took part in the discussion.

The Community Council marked the active position of JINR
in the issues of development of the city municipal services in
order to improve the living conditions for JINR staff members
and their families and came up with several suggestions: to pro-
vide high quality services to the inhabitants by the Dubna man-
agement of residential properties via the bankruptcy manager,
without termination of the existing contracts with homeowners;
to provide timely payment for the services rendered by energy
supply organizations.

I.Meshkov raised a question about improvement of mass
sports, skiing in particular, in the right-bank area of the city.
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BaHue cnopTuBHOM Ga3bl OUAWU B uensx nosbiweHWs
MacCOBOCTH 3aHSTUIM CMOPTOM.

Lns acpcpexTrHOM paboTbl OBLECTBEHHOrO coBeTa
ObINO NPUHATO pelleHWe COo3[aTb BPeMeHHble pabouue
rpynnbl O HaNPaB/IEHUAM: peasiM3aLns UHHOBALUOHHbIX
npoektoB B pamkax 033; yuyacTMe B paboTe Knacre-
POB MO NporpaMMe Haykorpaja W Apyrux nporpaMmmax;
pas3BuTHE My3esi HayKM, MOnynspusalus Hayku U pes-
tenbHocti OUAWN; cospaHue dmn3HMKo-MaTeMaTUUECKMX
KN1acCcoB B LUKOJIax ropoja, noaneprkka gakybTaTMBOB
U ONIMMNUAJHOIO BUXKEHUS, B3aUMOLENUCTBUE C YHUBED-
cutetoM «[lybHa» W ApYrMMW By3aMu; pa3BuTHe crop-
TUBHOMW MHpacTpykTypbl OUNAN.

YuacTHUKM  3aceflaHusi  MPUHAAM B COCTaB
O6wecTBeHHOro coseTa HoBbIx uneHos: f.H.Bukynuna,
M. B. WupueHko, A.E.Bonbliakosy.

30 okTabpsa cocTosnoch oYepenHOe pacluMpeHHoe
coBelarHue gupekun OUAN, nocesilLeHHOe FOTOBHOCTH
K npeacroswmm 3acegaHusm MuHaHCOBOro KomuTeTta U
KMNM (Hos6pb 2014 r.), 06cy>kaeH o hMHAHCOBOrO nia-
Ha go koHua 2014 r. v 6iogketa Ha 2015 r., utoram 3a-
cepaHus ObuiecTBeHHOro coseTa npu aupexurn OUAN,
npoxoausliero 24 oktabpsa, a TakXKe Xofy CO3AaHus
HayuYHO-UHXXeHepHoro nogpasgeneHus YHLL.

Oupektop ONAN B. A.MateeeB HanoMHWA NpPHCYT-
CTBYIOLWIMM O CTOSALWMX nepel MHCTUTYTOM cepbesHbix
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3afadax no uHaHcaM Ha KoHel roja v Ha Oyaylimi
ron, B TOM 4WC/le O ra3oBbiX [oOJirax; O perncrpauuu
B MefepanbHOM areHTCTBE 3eMJIENO/b30BaHus 26 3e-
MeJIbHbIX y4acTKoB, 3akpenneHHbix 3a OUAWU; o npasg-
HoBaHWW 60-netus UHcTuTyTA.

O noprotoBke Kk 3acepaHusaM OuUHAHCOBOro Ko-
muteta W KIIM ponoxun H. A.Pycakosuu. lMporpamma
3acefaHui paccMoTpeHa W yTeBepxKaeHa. [naBHbIM ak-
LEHT Bbin chesaH Ha pa3Mepe B3HOCOB CTPAH-yYaCTHML.
HoBas cxema HauucneHus B3HOCOB, KOTOpasi B OCHOB-
HOM npuHaTa pabouei rpynnok, Bypet nencTBoBaTb C
2017 r. n paccumtaHa Ha 10 netr. KoMmeHTHpys BbICTy-
nnenne H.A.PycakoBuua, B.A.MatBeeB oTmeTun, uto
BCE 0OCYXEHHA MO 3TOMY BOMPOCY BEJIUCb MPAMO W OT-
KPbITO W BONBLIMHCTBO CTPaH-yYaCTHHL, MPHHS/IW HOBYIO
metoamky. [.B.TpybHUKOB, B CBOIO Ouyepeab, Bbipasun
YBEPEHHOCTb, UTO Ha 3aceAaHusx OUHAHCOBOro KOMM-
teta W KIM 6yger npuHATO MONOXMTENbHOE peLleHue
no BOMPOCY BBeAEHWs HOBOM METOLMKMU pacuyeTa LuKasbl
B3HOCOB, HECMOTPA Ha TO, UTO B Xofe 3acefaHui pabo-
uer rpynnbl BbLIM BbICKA3aHbl Pa3HbIE MHEHHSI.

J1.B.YBapoBa fonoxkuna o hpMHaHCOBOM MJjiaHe Lo
koHua 2014 r. v nogrotoske Giogxeta Ha 2015 r., oTMe-
TWB, B YAaCTHOCTH, UTO BlogKeT UHCTUTYTa Kak MexayHa-
ponHon opranusaumun ¢ 2017 r. 6yger pacTu cornacHo
npoueHTy uHdpnaumu B EBpone. C. H. loueHko gononxun

The discussion on this issue resulted in a decision that
was aimed at upgrading sport bases of JINR to in-
crease the number of staff members exercising sport.

The Community Council took a decision to or-
ganize temporary working groups for more efficient
work in the following trends: implementation of innova-
tion projects in the SEZ frames; involvement in clus-
ter activities in the science-city programme and other
programmes; development of the museum of science
popularization and JINR activities; opening physics
and mathematics classes at local schools; support for
school optional courses and academic competitions;
contacts with “Dubna” University and other universi-
ties; development of sport infrastructure at JINR.

The participants of the meeting admitted new
members in the Community Council: Ya.Vikulin,
M. Shirchenko, and A.Bolshakova.

On 30 October a regular extended meeting of
the JINR Directorate was held devoted to the coming
meeting of the JINR Finance Committee and a regu-
lar session of the Committee of Plenipotentiaries to
JINR (November 2014). It also discussed the financial
plan up to the end of 2014 and the JINR budget for
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2015, the results of the Community Council meeting
of 24 October and progress in the establishment of a
scientific-engineering department at the JINR UC.

The JINR Director spoke to the participants about
the important tasks that the Institute faces in financial
issues at the end of the year and for the next year. In
particular, he reminded them about the debts for gas
supply. The Director also talked about the registration
of 26 plots of land allocated to JINR in the Federal
Agency of Land Use, and about the celebration of the
60th anniversary of JINR foundation.

N. Russakovich reported on the preparation to the
Finance Committee meeting and the CP session. The
agenda of the sittings was discussed and adopted. The
new amount of membership fees was the main topic.
The new scheme of fee accounting that was in general
adopted by the Working Group will come into force in
2017 and is scheduled for 10 years. Commenting on
the report by N. Russakovich, V. Matveev remarked that
all discussions on this issue were open and straightfor-
ward, and the majority of the Member States accepted
the new accounting method. G.Trubnikov expressed
his confidence that the FC meeting and the CP session
would take a positive decision on the introduction of
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Jy6Ha, 10 HOs16psi. Buzut 8 OUSIU upesBbruaitHoro
u nosiHoMouHoro nocia Upaka B PO goxropa U. I1I. Myxcuna

the new accounting method despite the fact that dif-
ferent opinions were given during the Working Group
meeting.

L.Uvarova made a report on the financial plan for
the end of 2014 and preparation of the budget for
2015. She said in particular that the budget of the
Institute as an international organization would start
growing from 2017, according to the inflation rate in
Europe. S.Dotsenko added some more information on
the issue. M. ltkis, R. Lednicky, S.Dmitriev, R. Jolos, and
G. Shirkov took the floor with comments.

V.Matveev informed the participants about the
meeting of the Community Council of 24 October
which was primarily devoted to the problem of debts
for gas supply. S.Kulikov spoke about joint resolu-
tions adopted by JINR and the city administration. It
was marked that JINR, in spite of the crisis conditions,
conscientiously fulfilled its contract obligations in en-
ergy supply for the right-bank part of the city. R. Jolos,
E.Krasavin, V.Nikolaev, and G. Shirkov took part in the
discussions.

S.Pakulyak made a report about the organization
of a scientific-engineering department at the JINR UC,
to implement modern educational programmes on the
basis of test facilities located in the premises of FLNP
and to train the scientific-technical staff.

In conclusion, A.lsaev stressed the importance
of the journal “Physics of Elementary Particles and
Nuclei” (JINR) which is included into the list of the
State Commission for Academic Degrees and Titles.
He addressed the participants of the meeting and

Dubna, 10 November. Ambassador Extraordinary and

Plenipotentiary of Iraq to RF Doctor I. Sh. Muhsin on a visit to JINR
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asked them to intensify efforts to publish scientific
papers there.

Ambassador Extraordinary and Plenipotentiary of
Iraq in Moscow Dr. Ismail Shafig Muhsin visited the
Joint Institute for Nuclear Research on 10 November.
He was acquainted with the accelerator complex at the
Flerov Laboratory of Nuclear Reactions and develop-
ment of research on the synthesis and study of super-
heavy nuclei, with innovative developments of scien-
tists and specialists of the Flerov Laboratory. At the
Laboratory of High Energy Physics the Ambassador of
Iraq visited the detector laboratory and the factory of
superconducting magnets, where manufacturing of ele-
ments for the NICA collider is deployed.

During the meeting with JINR Director Academician
V.Matveev, the sides discussed prospects of coopera-
tion in the fields of fundamental science, development
of innovative technologies and educational activities.

A memorial plaque to Yuri Tumanov (1932—2014),
an outstanding Russian press photographer, master
of scientific photography and author of photos that
brought fame to the Joint Institute and Dubna, was
unveiled on 14 November at JINR.

Yu. Tumanov started to work at JINR as a profes-
sional photographer in 1967. There are thousands of
documents on the activities of the international scien-
tific centre in the photo archive of the Institute, and
Yu.Tumanov was the author of them.

He had an active stand in life and he was a gift-
ed photographer who created portraits of the scien-
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BbICTYM/IeHWe No gaHHoMy Bonpocy. C KoMMeHTapusiMU
Boictynuau M.T.Utkuc, P.JlegHuuku, C.H.Omutpues,
P.B. xonoc, I'. . LLUnpkos.

B.A.MatBeeB npouHpopMHpOBan O 3acefaHwu
O6LiecTBeHHOro coBeTa, KOTOPOe COCTOANOCh 24 OKTS-
6psa 1 6bIIO, B NEPBYIO OUepe/b, NOCBALLEHO Npobneme
razosbix gonros. C.A.Kynukoe pacckazan o coBmecT-
HbIX pelleHusx, npuHaTbix OUAU v agmMuHUCTpauuer
ropoga. boiio takxxe otmeuero, uto OUAN, HecmoTps
Ha KPWU3UCHYIO CHUTyauMio, [OBPOCOBECTHO WCMNOJHA-
eT [oroBopHble obsA3aTenbcTBa MO 3HepProcHabXeHIo
npasobepexxHol uactv ropoga. B npeHusx yuacTso-

Banm P.B.konoc, E.A.KpacasuH, B.ll.Hukonaes,
. A.Wwupkos.
C.3.TMaKkynsik  [gONOXWMA O CO3[AHUKM  HaydHO-

UH)KeHepHoro nogpasnenenus YHLL nna peanusauuu
COBpPEMEHHbIX 0Opa3oBaTe/fibHbIX MPOrpaMM Ha OCHO-
Be yuebBHbIX YCTaHOBOK, pa3MeLleHHbIX B NOMeLLEeHHAX
JIHD, pns noarotoBKM HayYHO-TEXHUUYECKUX KanpoOB.

BbicTynuBLiKi B 3akntoueHue 3acepanus A. . Ucaes,
NOJ4YEePKHYB 3HauumocTb >XypHana JUAA (OUAUN), ko-
TOpbIM BXOAMT B cnrcok BAK, obpatuncs K yyacTHUKam
3acefiaHus ¢ Nnpocbboi akTUBM3MpPOBaTb paboTy No noj-
rOTOBKE HayuHbiX nybnuKauui ans >kypHana.

10 Hos6psa OUAN noceTun upesebluaiHbIi U Non-
HoMouHbIM nocon Mpaka B P® poktop WU.LU. MyxcuH.
locTb ocmoTpen yckopuTtenbHbii komnnekc JIAP, o3Ha-
KOMWCS C Ppa3BUTHMEM WCC/efOBaHWWA MO CUHTE3y W
U3YUYEHUIO CBOMCTB CBEPXTSXKENbIX AP, C UHHOBALMOH-
HbIMWU pa3paboTKaMu yueHbIX W CreuuanucTos nabopa-
Topuu. B JIOB3 nocon nobbisan B getekTopHou nabo-
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patopun W Ha habpuKe CBEPXMPOBOASLMX MAarHWTOB,
roe cosgatotcs anemeHTbl konnangepa NICA.

B xope Bctpeun ¢ pupektopom OUAN akapemrkom
B. A.MaTBeeBbiM CTOPOHbI 06CYAMAN NEPCNeKTUBbI CO-
TPyAHHWYEeCTBa B 061aCTH (DyHAAMEHTaNbHbBIX HayK, pa3-
BUTUS MHHOBALMOHHbIX TEXHOJIOTMI U 0Opa3oBaTe/ibHOM
LesiTe/IbHOCTH.

14 Hos6psa 8 OUAN Gbina oTkpbITa MeMopHanbHas
nocka Opuio AnekcaHgposudy TymaHosy (1932—2014),
BUAHOMY POCCUMCKOMY (DOTOPENOPTEPY, MAcTePY Hayu-
HOM dpoTorpadpmu, aBTOpy (POTOCHWUMKOB, MPOCJ/IABUB-
wnx O6beUHEHHDbIN UHCTUTYT U [lyOHy.

MNpodeccroHanbHbi  cpoTtorpad, 0. A. TymaHos
pabotan B8 OUAN c 1967 r. B doTtoapxuse UHcTuTyTa
XPaHATCS TbICAYU [OKYMEHTOB O LESTE/IbHOCTU MEXAY-
HapOAHOro Hay4yHOro LEHTpa, aBTOPOM KOTOPbIX SBAS-
etca 0. A. TymaHos.

OH 6bin1 UENOBEKOM C aKTUBHOM YKU3HEHHOM MO3ULW-
el U TaNnaHTINBbIM (POTOXYLOXHUKOM, CO3[aBLUWM npe-
KpacHYo NOPTPETHYIO rasiepeto yueHbIX — OCHOBaTesen
O6befuHEHHOrO MHCTUTYTa SAEPHbIX WCCNeAoBaHMM:
0. W. BnoxuHuesa, H. H. Boronio6osa, b. M. MoHTekopso,
B.W.Bekcnepa, .H.®nepoea, N.M. DpaHka, M.T.Me-
wepsikosa, B.l. OxxenenoBa, MHOrMX ApPYrux 3ameua-
TeJIbHbIX YUYEHbIX, WUHXXEHEepPOB, PaboOuUMX W CAyXalluX,
3aHATbIX B 00MaCTU pyHAAMEHTa/IbHbIX UCCefOBaHMM
TalH MUKpomupa. C BbicOYaNLLMM NPOGECCHOHABHBIM
MacTepCTBOM OH MPOBOAWJT (POTOCHEMKU NO pe3ynbTa-
TaM Ba’KHEWLLMX HayYHbIX, HAyYHO-METOAUYECKHX U MPH-
KNafHbiXx paboT, CbeMKHU HOBbIX (PU3UUECKMX YCTAHOBOK,
CTaHOBACb, TaKUM 0OPa30M, CONPHUUYACTHLIM K Hay4YHOMY
noucky. Ero coTosbicTaBku obbexanu MHOruMe CTpabl

Jy6na, 14 HOs6pst. OTKpBITHE MEMOPHATBLHOHN TOCKH
10. A. TymanoBy
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Dubna, 14 November. Ceremonial unveiling of the
commemorative plaque in memory of Yu. Tumanov
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mupa. EMy npuvHagnexkut orpomHbii BKNag B pa3BuTHe
BU3yaslbHOrO NpefCTaB/eHUs HayYHOW MHPOPMALIUM.

Top>KecTBEHHYIO LEPEMOHWIO, MPOXOAMBLLYIO Y
cdotonabopatopuu OUAWN, kotopas 6bina cospgaHa no
UHULMaTHBE U Npu akTMBHOM ydacTtuu HO.A.TymaHoBa,
Ben npecc-cekpetapb OUAN B.M. Crapuerko. [paeo
OTKPbITUSI NaMATHOM AOCKH OblsI0 NPEROCTaBIEHO Hayy-
HOMY pykoBoguTenio JlabopaTtopun SAepHbIX peakuui
OUAN akapemuky PAH 1O.L.OraHecaHy. OT umenu
Hay4yHOMN obLiecTBeHHOCTH U Bcex apy3er Opus Anek-
caHgpoBsuya TymaHoBa OH Bbipa3ui GnarofapHocTb Au-
pekunn OUAN u MHULMATUBHOM rpynne, KOoTopas 3aHW-
Manacb pa3paboTKOW M YCTAHOBKOM NaMsTHOM [OCKM.
OH OTMeTUN, uTO 3TO MEPBbIM LWar NO YBEKOBEYUBAHUIO
namsTH BblAalolerocs Mactepa otorpaduy.

Oupektop OUAN akapemuk PAH B.A.Mateees
noguepkHyn, uto tO.A.TymaHoB ob6nagan Heobbluai-
HbIM, YOWBWUTE/IbHbIM CBOWCTBOM: YMEHWEM MOKa3aTb
JMLO YYEHOTO, TPY>KEHUKaA, YesloBEKa, KOTOPbIM BOOAY-
wesneH TeMm, uyTobbl CAesatb UTO-TO 3HAYWTESIBHOE,
JMLO OlyXOTBOPEHHOE, JIMLO JIMYHOCTH.

o cnoBam pykoBoauTENS rPyNMbl NOJIbCKUX COTPY -
Hukoe OUAN B.Xmenbosckoro, HO.A.TymaHoe «6bin
uesioBeKoM He Tosibko [lybHbl v Hawero UHCTUTYTa, HO
M BCEX CTPaH-y4acCTHHL».
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«Bbonee 40 net mup Bugen [lyGHy HayuHytO rnasamu
SpKOro npodeccuoHanas, — HanwcaHo Ha MeMopHalib-
HOM JOCKe B MaMsTb O 3aMeyaTesIbHOM MacTepe.

28 Hosbpsa coctoanocb 3acegaHve HTC OUAMU
non npeacepatennctsoMm P.B.xonoca. Ynenol HTC
paccmoTtpenu Bonpoc o6 acnupaHType OUAN B ceete
U3MeHeHUs 3aKkoHopatesnbcTBa PD u npasuna npukpe-
nnenua Kk OUAU couckartenen ona noaroToBKU KaHOu-
JaTCKUX auccepTauui. B 3acemaHuWu npuHsAM yyacTue
cTypeHTbl W acnupanTtbl YHL, OUAN n 6azosbix kadeap
yHuBepcuTeTa «JlybHax.

Oupektop YHL, OUAN C.3.Makynak pacckasan
06 WM3MEHEeHUAX POCCUHUCKOro 3aKoHopdaTtesibCTBa B
chepe NOArOTOBKM KafpOB BbICLIEW KBalMPHUKALMM,
opraHusauunM obpasoeaTenbHOro npouecca Mo npo-
rpaMMaM MNOArOTOBKWM Hay4yHO-NefarorMyeckux Kagpos
B acnupaHType, OpraHuWsauuMud W MpOBEeAEeHWU npoLe-
OyP NMUEH3UpoBaHUs obpa3oBaTeNbHON LeATeNbHOCTH
no nporpaMMaM MOArOTOBKM HAy4YHO-Mefaroruyeckux
KagpoB, rocyflapCTBEHHOM akkpeguTauuu obpasosa-
TeNbHOW peaTtenbHocTU. [loknaguuk nogyepkHysn He-
06XOMMOCTb COXPaHATb W Pa3BUBATb C/IOXMBLUMECS B
MHcTutyTe obpasosatesibHble TPAAULMK B CBETE HOBOIO
3akoHa. C kommeHTapuamu Bbictynuau P.B. Ixonoc,
N.H. Mewkos, O.Kynukos, B.U. DypmaH, B. A. Mateees,
0O.A.Kosanb, E. A.Konrarnosa, A.l.lloneko v ap.

tists that had founded the Joint Institute for Nuclear
Research: Dmitri Blokhintsev, Nikolai Bogoliubov,
Bruno Pontecorvo, Viadimir Veksler, Georgi Flerov, llya
Frank, Mikhail Meshcheryakov, Venedikt Dzhelepov,
and of many other great physicists, engineers, con-
structors and workers involved in fundamental research
of the microworld secrets. He conducted photo ses-
sions with highest proficiency, taking photos of most
important scientific, methodical or applied studies,
new physics facilities and becoming actually one of the
researchers. His photo exhibitions were held in many
countries of the world. He made a greatest contribu-
tion to the development of visual representation of
scientific information.

The unveiling ceremony was held by JINR Press
Secretary B.Starchenko at the JINR photolaboratory,
which had been established and equipped on the initia-
tive and with active personal effort of Yu.Tumanov.
The right to unveil the memorial plaque was given to
the Scientific Leader of the JINR Flerov Laboratory of
Nuclear Reactions, RAS Academician Yu.Oganessian.

On behalf of the scientific community and all
friends of Yu.Tumanov, Academician Yu.Oganessian
thanked the JINR Directorate and the initiative group
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who had developed and installed the memorial plaque
for the excellent work. He noted that this was the first
step to eternize the memory of the outstanding master
of photography.

JINR Director RAS Academician V. Matveev stated
that Yu.Tumanov had an unusual, surprising feature:
he could show the face of a scientist, a worker, a man
who was encouraged to do something significant. This
is the inspired face, the face of the person.

Head of the JINR Polish national group W.Chmie-
lowski said that Yu.Tumanov was a man not only of
Dubna and the Institute but also of all the JINR Member
States.

The plaque in the memory of the remarkable mas-
ter bears the following inscription: “For over 40 years
the world saw scientific Dubna through the camera lens
of the bright professional”.

On 28 November a regular meeting of the Scientific
and Technical Council of JINR was held under the chair-
manship of R.Jolos. The STC members discussed the
issue of postgraduate courses of JINR in the context
of changes in RF legislation and regulations to allocate
degree-seeking applicants to JINR for their prepara-
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Cocrosinoch BblABMKeHUE Ha npemuto um. B. U. Bek-
cnepa PAH kaHgupata cuanko-MaTeMaTUUYECKUX Hayk,
3amecTuTens HayanbHuka otgeneHus JIOB3 no Hayu-
Hou pabote A.O.CupopuHa, uneHa-KOppecnoHmgeHTa
PAH, pokTtopa U3MKO-MaTEMATUYECKUX HAyK BHULE-
nupektopa OUAU T.B.TpybHuKOBa M HayuyHOro Cco-
TpyaHuka JIOBI H. A. LLlypxHo 3a uukn pabot «3Ikcne-
pUMeHTasNbHble U TeopeTUueckue uccnegosanus 8 OUAN
Mo pPasBUTUIO MeTOoAa CTOXACTUYECKOTO OXJIaXKAeHWs
MyYKOB 3apsiKeHHbIX yactuu». CogepykaHue paboTbl u
€e aBTOPOB NPeLCTaBU/l PYKOBOLMUTENIb YCKOPUTENIBHOTO
otgenenus JIOBD A.B.bByrteHko. BonbwmHcTBOM rono-
coB uneHbl HTC OUAWN BbigBUHYNM aBTOPOB Ha COMC-
KaHWe npemuu.

Ynenbl HTC npuHAnM pelueHus npepblayliero 3a-
cepaHus coseta oT 3 okTa6ps 2014 .

30 Hosa6psa OUAN nocetnnm upesBbiyaiHbId U Nos-
HoMouHbIM nocon Pymbiun B PO B.Coape 1 conpoBo-
>KOaBLUWe ero /iMua, KOTopble BCTPETU/IUCb C PYKOBOZ-
ctBoMm OUAN u pyMmbiHCKUMK coTpyaHUKaMK UHcTUTyTa.
Ob6cyxpanucb BOMPOCbI COBMECTHbIX Hay4HbIX MNPOEK-
ToB, ydactusa B npoekte NICA, BO3MOXHOCTb NOArOTOB-
KW MOJIOAbIX PYMbIHCKKMX cneuuanuctos B YHL, OUAN,
B TOM YMCJ/Ie MO UHXXEHEPHbIM CMeLUanbHOCTAM.

Jy6Ha, 30 HOs16ps1i. Buzut 8 OUSIU upesBbruaitHOro
1 oTHOMOuHOTO 11ocia Pymeranu B PO B. Coape

JINR DIRECTORATE’S INFORMATION
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Bu3nT 3aBEpLIMNCA KOHLEPTOM PYMbIHCKOrO (hosb-
KNOpHOro aHcambns, nocesueHHbIM [IHI0 06beauHeHHs
PymbiHnu, oTMeuaemomy 1 nekabps.

25 pekabps 8 OIMC OMUAU non npenpcenatesnb-
cteom P.B. I>xonoca cocrosnocb coBMecTHOe 3acefa-
Hue HayuHo-TexHuueckoro coeeta W gupekuuu OUAN, B
KOTOPOM MpuHsaAK yuacTtie npeacepatenu HTC nabopa-
TOPHH, yUeHble CeKpeTapu, PYKOBOAWTENW YNpaB/ieHUH,
PYKOBOAWTENIM 3EMSAYECTB, BEAyLiMe YueHble W npeg-
CTaBWTe/IM HayyHOM obuiecTeeHHocTH UHcTuTyTa.

Otkpbin 3acepanve gupektop OUAN B. A. MaTBees.
OH Top)KecTBeHHO Bpyuus cotpyaHuky JITO® OUAU
A.B.bBbenHsKoBYy CBULETENBCTBO O NPUCYXKAEHWU FpaHTa
MNpe3npeHta PO B pamMkax rocynapcTBeHHOM nopnepx-
KW MOJIOAbIX POCCUWCKUX YUyeHbIX — KaHOWLATOB HaykK
B obnactv «®Dusmka u actpoHomusa». B. A. MaTsees co-
obLMA Konneram o elle OfJHOM 3HAKOBOM COBbITUM —
NOJNyYEHUU BedylleM HaydyHOW LIKOJMIOW aKajemuka
LO.B.Llnpkoea B 061acTh (PU3UKKU U aCTPOHOMHU Mpa-
Ba Ha 3aK/IloYeHWEe FOCKOHTPAKTa Ha MOoJlydeHWe rpaH-
Ta MpeasunpeHta PO gns nopaepykku BeLyLLUX Hay4yHbIX
wKon B obnactm «PDuUsnka U acCTPOHOMMUS».

3amectutenp aupektopa JINT OUAU T.A.Crpux
LIONOXKNa O pesynbTatax paboTbl KOMUCCUM NO Pa3Bu-
THIO MHOPMaLMOHHbIX TexHonorui B OUAN, sbipabo-

Dubna, 30 November. Ambassador Extraordinary and
Plenipotentiary of Romania to RF V. Soare on a visit to JINR
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Jy6Ha, 9 nexadps. Busut B OUSIU nenerammmn KyGst

tion of PhD theses. Students and postgraduates of the
JINR UC and basic chairs of the University “Dubna”
took part in the meeting.

UC Director S.Pakulyak spoke about changes in
the Russian legislation in training staff of higher quali-
fication, organization of educational process according
to programmes of training scientific and pedagogical
staff at postgraduate courses, organization and pro-
cedure of licensing educational activities according
to programmes of training scientific and pedagogical
staff, and state accreditation of educational activities.
He stressed the necessity to keep and develop the
educational traditions established at JINR in the frame-
work of the new law. R.Jolos, |.Meshkov, O.Culicov,
V.Furman, V.Matveev, 0O.Koval, E.Kolganova,
A.Popeko and others made their comments.

Nomination for the RAS Prize after V.Veksler
was held of Candidate of Physics and Mathematics,
deputy head of a department of VBLHEP on scien-
tific activities A. Sidorin, RAS Corresponding Member,
Doctor of Physics and Mathematics JINR Vice-Director
G.Trubnikov, and VBLHEP scientist N.Shurkhno, for
the cycle of papers “Experimental and Theoretical
Research at JINR in the Development of the Method of
Stochastic Cooling of Charged Particle Beams”. Head
of the Accelerator Department of VBLHEP A.Butenko
made a presentation of the work and its authors. By
the majority of votes, the STC members nominated the
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Dubna, 9 December. A Cuban delegation on a visit to JINR

authors for the Prize. The STC members adopted the
resolutions of the previous meeting of 3 October 2014.

Ambassador Extraordinary and Plenipotentiary of
Romania to the Russian Federation Vasile Soare and his
accompanying persons visited JINR on 30 November
and met with the leaders of the Institute and Romanian
staff members of JINR. They discussed issues of joint
projects, participation in the NICA project, and op-
portunities for young Romanian specialists to study
engineering and other specialties at the JINR UC. The
meeting was finished with a concert of a Romanian folk
group dedicated to the Great Union Day of Romania
celebrated on 1 December.

On 25 December a joint meeting of the JINR
Scientific and Technical Council and the Directorate
was held at the International Conference Hall. It was
chaired by R.Jolos and attended by chairmen of labo-
ratories’ STCs, scientific secretaries, heads of admin-
istration, national groups, leading scientists and repre-
sentatives of the scientific community of the Institute.

JINR Director V.Matveev opened the meeting. He
handed the Certificate on awarding a grant of the RF
President to the staff member of JINR DLNP A.Bed-
nyakov, due to the state programme of support for
young Russian scientists, Candidates of Sciences in the
field “Physics and Astronomy”. V.Matveev informed
the participants about one more important event: the
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TaBllEeM pPeKoMeHJaLuu Mo 3PPEKTUBHOMY MCMO/b30-
BaHWIO MH(POPMALMOHHBIX TEXHOIOTUHM B AEeATENIbHOCTH
MHcTUTyTa, a TakKe MOArOTOBMBLUEH HOBbIM CeMWUNET-
HWM nnaH no paspenam «MHdopmauroHHblE TexHONO-
rum» n «KapgpoBas W couuanbHas nonutukas. B cocra-
BE KOMMCCHUU — CMELUaNUCTbl U3 BCEX MOAPa3Ae/eHuH
NHcTutyTa.

OupekTtop NHctutyTa B. A. MaTtBeeB B cBoeM JoOKNa-
ne nogsen utorn 2014 r., oTMeTHB ycneLHble pe3ybTa-
Tbl paboTbi no uHTerpaurm OUAN ¢ kpynHerwrMKU Hayu-
HbIMW opraHu3auusmu EBponbl U MUpa, a Takxke ycnexu
B BbINoJiHeHWW CeMWNeTHero nnaHa M B pacliMpeHuM
ropu3oHTOB cOTpyaHHUyecTBa. B.A.MartBeeB nopguep-
KHYJ1, UTO MOMMMO PELLEHUS HAYUHbIX NPOBIEM CeroaHs
HEOOXOAMM MlaH KOHKPETHbIX AEWCTBUM MO PasBUTUIO
couuanbHoM UHpacTpykTypbl MHCTUTYTa € yueToM npu-
opHTETOB, Hanbonee BoCTpebOBaHHbIX COTPYAHHUKAMM, U
B MEPBYIO Ouepelib MOJIOAEXbIO.

JINR DIRECTORATE’S INFORMATION

06 wutorax pabotbi HTC B 2014 r. ponoxun
P.B. I)konoc, KOTOpbIM Nepednucsivia OCHOBHble U3 pac-
CMOTPEHHbIX Ha 3acefaHusiXx COoBeTa BOMPOCHI AeATe/Nb-
Hocth MHcTutyTa. 3T0 X0 pabot no npoektam NICA
v DRIBs; nporpamma «CrnMHOBbIX» 3KCNEPUMEHTOB Ha
NICA; pesarenbHocts OO0, gencTBylOWMUX Ha TeppUTO-
purn OUAN u cozpaHHbix ¢ ydyacthem OUAWU; nonyns-
pu3auus aestenbHoctu W pgoctxkennin OUAN 8 [lybHe,
MockoBckow 06nacTu U cTpaHax-y4acTHULAX; yKpense-
Hue W passuThe cesizer OUAU ¢ HayuHbIMU UeHTpamu
CTpaH-y4yacTHWL; U3MeHeHWe 3akoHogatesnbctea PD no
acnupaHTtype W npaeuna npukpenneHus k OUAN couc-
KaTenen AN NOATOTOBKWU KaHAMAATCKMX AWUCCEpTaLMWM.
Kak oTmetun poknaguuk, uyactb pekomeHgauui HTC
no Tekywewn peatenbHocti OUAU peanusosaHa, ons
peanusauun octasbHbix TpebyeTcs Gosee O/MTENbHDIN
CPOK.

leading scientific school of Academician D. Shirkov in
physics and astronomy obtained the right to conclude
a state contract for a grant of RF President to sup-
port leading scientific schools in the field “Physics and
Astronomy”.

JINR LIT Deputy Director T.Strizh reported on the
results of the activities of the board on development
of information technology at JINR — the recommenda-
tions on efficient application of information technol-
ogy at the Institute and the new chapters “Information
Technology” and “Personnel and Social Policy” in the
next Seven-Eear Plan of JINR Development. The board
includes specialists from all Institute departments.

In his report, V. Matveev summed up the results of
the activities in 2014, marking successful efforts to-
ward integration of JINR into the community of largest
scientific organizations of Europe and the world, and
toward implementation of the seven-year programme
and widening the borders of cooperation. The JINR
Director underlined the fact that, in addition to solving
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scientific tasks, today it is necessary to have a plan of
specific actions in the development of the social infra-
structure of the Institute, with an account of priority
tasks that are most important for staff members and,
primarily, young staff.

R.Jolos made a report on the results of the STC
work in 2014, He mentioned the main issues discussed
at the meetings: status of NICA and DRIBs; schedule
of spin experiments at NICA; activities of LLCs in the
territory of JINR that were established with a share of
JINR; popularization of JINR achievements in Dubna,
the Moscow Region and Member States; strengthening
and development of JINR ties with scientific centres in
the Member States; changes in RF legislation on post-
graduate courses and regulations to allocate degree-
seeking applicants to JINR for their preparation of PhD
theses. R.Jolos said that some STC recommendations
on current activites at JINR had been implemented,
while others needed a longer period.




9 okrs16ps B LIEPH cocrosuiach LIEPEMOHUS BPY-
YEHMsI HAIPaJ, 34 BbLJAIOLIUECS JIOCTHKECHUA B IKC-
nepuMenTe ATLAS B nepuoj; IEPBOrO CEAHCA PAOOTEHI
Bosbmoro aipoHHOTrO Koyutanaepa (2009-2012 rr.).

M3 MHOTOTBICSTMHOU KOJIJIAOOPALIMH YUYEHBIX IKC-
nepuMmenTa ATLAS 3TOM BBICOKOH HArpaibl ObUIN yI0-
CTOEHBI BCETO MATHh HAYYHBIX KOJUIEKTUBOB M OT/ENb-
HBIX IEPCOH. CpeIN HATPAKACHHBIX — I'PYIIIA CIEIH-
amicToB M3 OOBEJUHEHHOIO MHCTUTYTA ANEPHBIX UC-
cnepopanutt: H.C. Azapsn, B.FO.Barycos, M. B.JIa6muy,
a taxke JI. Meprenbkyxut (LUEPH). OHu 6bU1H OTMEYEHBI
34 BKJIAJ] B METPOJIOTUYECKHIE KOHTPOJIbHBIE U3MEpPe-
HHsI KOMIIOHEHTOB JETEKTOPOB U KOHCTPYKLIMI yCTa-
HOBKH ATLAS, a Taxke UCCIe0BATEIbCKUE PA6OTHI IO
Pa3BUTHIO IPEITU3UOHHON METPOJIOIMHU HOBOT'O MOKO-
JIEHUSL.

HAPAbI
AWARDS

On 9 October a ceremony of awarding outstanding
achievements in the ATLAS experiment in the period of
run 1 of the LHC (2009-2012) was held at CERN.

Five teams of scientists and several persons, out of
thousands of the ATLAS collaborators, were honoured
to receive the high award. Among them is the team from
the Joint Institute for Nuclear Research: N.Azaryan,
V.Batusov, M.Lyablin and D.Mergelkuhl (CERN). The
award is presented to them for their contribution to
metrological test measurements of detector compo-
nents and structures of the ATLAS facility and for their
research in the development of a new-generation preci-
sion metrology.

Jlaboparopus simepHbIX ipodiiem um. B. I1. J[xxenemnosa.
CrpaBa HaseBo: aupektop Jaboparopuu B. A. benuskos,
pykoBoauTels padot nmpodeccop 0. A. Bynaros u oTMeYeHHBIE
Harpanoit ATLAS H.C. Azapsu u M. B. JIs6nmun
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Dzhelepov Laboratory of Nuclear Problems.

From right to left: Laboratory Director V. Bednyakov,
work coordinator Professor Yu. Budagov and the recipients
of the ATLAS Prize N.Azaryan and M. Lyablin




HAYYHOE COTPYOHWNYECTBO

30 oxrabps B OVNM noGeiBara Aererauust u3s
@QpaHumm: COBETHMK MO HAyKe M TEXHOAOTHSIM IIO-
coasctBa Opannyum B Poccun A. Mumeas, arrame mo
Hayke M.Dbaaazap, KoopAMHATOpP IO HAYYHOMY CO-
tpyaundectBy K. Aaccaiin, koopamHaTOp MO BOHPO-
cam munosanuit K. AeGer; u mOMOWHUK COBETHMUKA 11O
HayKe ¥ TeXHOAOTMsIM nocoabcTBa @pannguu B Poccun
O. Urtkuc.

Tocti mo6biBaAM HA MAOUIAAKE YCKOPUTEABHOTO
komnaerca NICA, ocMoTpeAy LMRAOTPOHHBIN KOM-
naerc ASIP u BP-2 B AHO.

SCIENTIFIC COOPERATION

B xoae Geceanr B pupexumu ¢ yuactuem M. I. V-
kuca, H.A.Pycakosuua, A.B.Kamaumuna n B. A. Bea-
HSIKOBA COCTOSIAOCH OOCYSKAEHME COBMECTHBIX HAyY-
HbBIX TIPOEKTOB, PAAA BOPOCOB 06pAa30BaHMs, & TAKIKE
NePCHeKTUB acCOUMMpoBanHoro yaencrsa Opannguu B
OJIN. CTopoHBI BBIPAa3MAM HAAEKAY, YTO VIMIIYAb-
COM AASI NPOABVIKEHMSI ITOTO BONIPOCA MOTYT CTaTh
60-rete OMANU u 50-reTne ycTaHOBAGHMS HAyYHO-
rexundeckux cpsseit Opaunun n Pocenn

13 HOs6ps nNpPOmMAO COBEmIAHME PYKOBOAUTE-
Aejl HalMOHAABHBIX TPYII [OA IPEACEAATEABCTBOM

Jy6Ha, 30 okts10psa. Busur 8 OUSU neneramuu u3z dpanmum

A delegation from France consisting of Counsellor
for Science and Technology of the French Embassy
in Russia A.Michel, Attaché for Science M.Balazard,
Coordinator of scientific cooperation C.Lassailly,
Coordinator on innovative issues Q.Debetz and Assis-
tant Counsellor for Science and Technology O. Itkis
visited the Joint Institute for Nuclear Research on
30 October.

The guests visited the construction site of the
accelerator complex NICA, the FLNR cyclotron
complex and the IBR-2 reactor at FLNP. A talk in the
JINR Directorate was held, where JINR Vice-Director
M. Itkis, JINR Chief Scientific Secretary N.Russako-
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Dubna, 30 October. A delegation from France on a visit to JINR

vich, Head of the JINR International Cooperation De-
partment D. Kamanin and DLNP Director V. Bednyakov
spoke about joint scientific projects, educational issues
and prospects for associate membership of France to
JINR. The sides expressed hope that the two upcom-
ing jubilees — the 60th anniversary of foundation of
JINR and the 50th anniversary of the establishment of
scientific and technical relations between France and
Russia — could be important impetus to the promo-
tion of this issue.

On 13 November a meeting of JINR national
groups’ leaders chaired by W.Chmielowski was held.




HAYYHOE COTPYOHWNYECTBO

B. XMeAbOBCKOTO. YYaCTHUKYM PaCCMOTPEAM BOLPOCHI
MOATOTOBKM K 3acepanmsm (DuHaHCOBOrO KOMMTETA
u KIIII. Takske GblAM 3aTPOHYTHI MPOGAEMBI, CBsi-
3aHHble C BO3HATPa’KAEHMEM COTPYAHMKOB M3 IITATA
anpeximy OVISIV u yayduieHuem yCAOBMIf MX TPO-
skuBanust B AyOGwe.

B. XMeAbOBCKM TPEAAOIKUA BO3OGHOBUTH TPaAU-
MY COBMECTHOJ BCTPEYM POSKAECTBEHCKUX IPA3AHN-
KOB ¥ 3HAKOMCTBA C HAI[MOHAABHBIMM TPAAULMAMHU C
y4acTMEM BCEX 3eMASYECTB. I'AaBHbI pEAaKTOp esKe-
HepeabHnKa «Ay6na: Hayka. Coapyskecrso. Ilpo-
rpecc» E.M.MoayanoB paccka3anr O IAaHax peAak-
uuu mo moArotoBke K 60-aeturo OVISIV n o6patuacs
K y4aCTHMKAaM COBEUIaHUS C NPEAAOSKEHMEM BKAIO-
Y9UTBCS B 3Ty pabory.

13—14 Hos6pst B LMKAOTPOHHON AabGopaTopuu
«Utemba» (Keitnrayn, KOAP) mpomnaa ouepeaHas
ceccust OOBEAMHEHHOTO KOMHUTETa IO COTPYAHWYE-
crey IOAP-OMIN. Aenerammio OVISIM BO3raaBasia
rAaBHbII yueHsit cekperaps H. A. Pycakosuy, B paGo-
TE CECCUM NPUHAAM YYACTHE KOOPAMHATOP COTPYAHU-
gecrBa A. B. Kamannn, aupexrop AHO® B. H. IIsenos,
anpekrop VYHII C.3.Ilakyasax, corpyauuk OMC
A. A.Korosa. Aeaerauuio FOAP Bosraasasin 3ame-

SCIENTIFIC COOPERATION

CTUTEAb T€HEPAABHOTO AMpekTopa AemaprameHTa 1o
Hayke u texuororusm T. Ayd aep Xaiiae.

Ha ceccun Gbian Ha3BaHbl OCHOBHBIE HPUOPUTET-
Hble HAIPAaBAEHUSA COTPYAHMUECTBA: (PU3NKA TASKEABIX
MOHOB, IPMKAAAHBIE SIAEPHBIE TEXHOAOIMH, YCKOPW-
TeAbHAsI TEXHUKE, TEOPUS U MOAEAMPOBaHME, 06paszo-
BaHNe, a TaKKe HAa3HAYEHbl KOOPAMHATOPBI IO ITUM
Hanpasaerusam co cropoust IOAP. ITo atum u paay
APYTUX HaIpaBAEHUI MOCAE 3aBEepPIICHUS OYepPeAHOTO
TPEXAETHETO IMKAA PabOTHI IO TEKYLW[MM IPOEKTAM C
okTsi6psi 2015 1. GYAYT OTKPBITHI HOBbIE COBMECTHBIE
npoekTsl. IIpueM 3afgBOK HAa KOHKYPC HOBBIX IPOEK-
TOB GyA€T MPOBOAMTHCA € Mapra 1o nions 2015 1.

IIpu paccmorpernyu o6pazoBaTEABHON IpOrpam-
Mbl y4aCTHMKAMM KOMMUTETA ObIA OTMEYEH PaCTYIL{uit
UHTEepeC K MeXKAYHapOAHOM CTYA€HYECKON NMpPaKTUKe
VHII, B cBsi3u ¢ 4eM 06CYRAAAUCH BOZMOSKHOCTH GO-
Aee aKTUBHOTO BOBAEYEHNS B OPOUTY COTPYAHMIECTBA
nepudepnitabix yausepcuteros KOAP.

B xope ceccum kommrera paGoTas BUAEOMOCT C
Ay6uoii. Ha BupeoskpaHe MPUCYTCTBOBAA AMPEKTOP
VHIJ C. 3.ITakyAfiK M OAMH U3 3KCIEPTOB CO CTOPO-
Hbl JOAP C. MyAAMH3, KOOPAMHUPYIOLIMIL COTPYAHNU-
9ecTBO B 06AaCTM (DUBUKM TSKEABIX MOHOB, KOTOPBI
B 9TM AHM yYacTBOBaA B IKCIEPUMMEHTaX IO CIeK-

The participants discussed issues of preparation proce-
dure for the meeting of the JINR Finance Committee
and the session of the Committee of Plenipotentiaries.
They also considered questions of awarding staff
members from the directorate and improvement of
their lodging conditions in Dubna.

W. Chmielowski made a suggestion to resume the
tradition of joint celebration of Christmas at JINR and
acquaint JINR staff members with national traditions
of all national groups. Editor-in-chief of the weekly
newspaper “Dubna: Science. Community. Progress”
E. Molchanov spoke about the editors plans in prepa-
ration for the 60th anniversary of JINR and invited
the meeting participants to take part in this work.

A regular session of the Joint Coordination Com-
mittee on RSA-JINR cooperation was held on 13-
14 November in Cape Town (RSA) in the iThemba
LABS. The JINR delegation was headed by JINR Chief
Scientific Secretary N.Russakovich; Coordinator of
RSA-]JINR cooperation D.Kamanin, FLNP Director
V. Shvetsov, UC Director S.Pakulyak, and ICD mem-
ber A.Kotova participated in the work of the session.
The delegation of the RSA was headed by Deputy
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Director-General of the Department of Science and
Technology Th. Auf der Heyde.

The main priorities of cooperation were discussed
at the session: heavy ion physics, applied nuclear tech-
nology, accelerator technology, theory and simula-
tion, and education. Coordinators from the RSA side
for these trends were appointed. New joint projects
are scheduled in these and other fields starting from
October 2015, after the three-year cycle of current
projects expires. The competition for new projects’
applications will be held in March—June 2015.

The Committee focused on the educational pro-
gramme and stressed the growing interest in partici-
pation in the UC international student practice. The
sides discussed possibilities of more active involving of
peripheral universities in cooperation.

During the session of the Committee a standing
video conference with Dubna was organized. The UC
Director attended for the whole time the committee’s
work on the video screen together with S.Mullins,
one of the experts coordinating the cooperation
in the field of heavy ion physics, who participated
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Dubna, 3-4 December.
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“International Mega-Science
Projects: Growth Points for
Fundamental Science and
Innovations. Collaboration and
Perspectives of Russian and
Chinese Mega-Projects”
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HAYYHOE COTPYOHWNYECTBO

SCIENTIFIC COOPERATION

TPOCKONIMY CBEPXTASKEABIX IAEMEHTOB, IPOBOAMUMBIX
B ASIP.

ITo nroram 3acepaHmss KOMUTET YTBEPAUA (DUHAH-
CHpPOBaHME COBMECTHBIX MCCAEAOBATEABCKMX IIPOEK-
TOB Ha OouepeAHON roposoi nepuop — 2014-2015 rr.
B 2014 r. Hapsiay ¢ 06pa3oBaTeAbHON COCTABASIONLE
VYUTBIBAAMCH PE3yAbTAaThl COBMECTHOTO KOHKypca
nHNImaTuBHbIX npoekToB POOU u HanmonaabHoro
nccaepoBaTeabckoro goupa KOAP.

3—4 pexaGps B AyOHe UPOXOAMA HaydHbBIH (HO-
pyM «MesrkayHapoAHbIe MeraHay4yHble IPOEKTBL TOY-
KM pocTa AAS (PYHAAMEHTAABHBIX MCCAEAOBAHUI M
nrHoBanui. COTPYAHMYECTBO ¥ MEPCIEKTHBBI Mera-
npoerToB AAs Poccun um Kurasi». B Hem yyactBoBaan
npeacTaBuTeAn MUHMCTEPCTBA HAYKU M 0Opa30BaHuUs
PO, Munncrepcrsa nayku u texHorormit KHP, na-
yuHbIX eHTpoB Poccuy, Kuras, I'epmanny, [Toapmy,
WUraann, Erunra.

@®opym opranuzoBaH AASL OGCYSKAEHMS BO3MOK-
HOCTeJl peaAu3anuu Ha B3aMMOBBITOAHON OCHOBe
KPYIHbIX HAaYYHO-UCCAEAOBATEABCKUX IIPOEKTOB B
Poccnn, Knurae u crpanax EBpocorosa. B nmaenapuoit
4acTu OBIAM IPEACTABAEHbl AOKAAAbL IIOCBSI[EHHbIE
AaHAM, XOAY PaboT, MEepPCHEeKTUBAM U MEKAYHAPOA-
HOMY OIIBITY, COBMECTHBIM YCHUAMSIM, IPEAIpPUHUMAE-

MBIM KaK AAS IPOEKTMPOBAHUA YCTAHOBOK, TaK U AAS
peleHns: TeXHNYECKNX 3aAady, OOMEHA TEXHOAOTMIMIY,
cnegmuaAucCTaMmm u HpaKTI/I‘IECKI/IMI/I 3HAHUAMU.

Vuacrunkam opyma 6baa MpeACTaBAEHA MCIep-
npiBalomas MHPOPMANUA O ABYX POCCHICKMX Mera-
HAYYHBIX IPOEKTaX — COAEPIKATEAbHBI AOKAAA AM-
pekropa ITMA® HUIL «KypuaToBCKMit MHCTUTYT»
B. A. Akcenosa (T'atunna) 0 BBICOKOTIOTOYHOM NYYKO-
BOM uccaeposaTeabckom peakrope IIVIK u paa ao-
KA3AOB O XOA€ CO3AAHUA YCKOPUTEABHOTO KOMIIAEKCA
NICA (OMAM, Ay6ua): o6wmeil KOHIENuy, IPOAE-
AQHHOM paboTe, NAAHAX O AaAbHENIEN peaAu3alun,
o0beArHEHNY MAET (PUBMKOB-TEOPETUKOB AASL UCCAE-
AOBaHMI GAPMOHHON MaTepuy, a TakKe OCOGEHHO-
CTSAX ¥ IPEMMYIeCTBAX HOBBIX TEXHOAOTMUIL

B3aumopericTBue ¢ KMUTANUCKUMM YYCHBIMY, KO-
TOPOMY YAEAfSAOCh OCHOBHOE BHUMaHNe Ha (popyMme,
6BU\O I/IHTepeCHO pyKOBOAI/ITeAfIM HAaYy9IHBIX HanpaB—
Aermit He ToAabko OVISIV, HO u eBpoOmeNCKUMX CTpaH.
IIpoaoasxkenne dopyma B opmaTe KPYrAOro cToAa
[O3BOAMAO Y4aCTHUKAM 3aAaTh BOIPOCH APYT APYTY,
60Aee TOAPOGHO O6CYAUTH NPEACTABAEHHbBIE AOKAAABI
U mpo6AEeMBl, CBSI3aHHbIE C COBMECTHON peaimsarueit
KPYIHENINX MeraHay4HbIX IpoekToB. JMTorom crano
IOATMCAHNe IPOTOKOAA O HAMEPEeHMSAX.

at the time in the spectroscopy experiments at the
Laboratory of Nuclear Reactions of JINR.

The Committee made the following conclusions:
it endorsed financing of joint projects for the period
of 2014-2015 and, in addition to educational issues,
took into account the results of the joint competition
of ambitious projects of the Russian Foundation for
Basic Research and the National Research Foundation
of RSA.

“International Mega-Science Projects: Growth
Points for Fundamental Science and Innovations.
Collaboration and Perspectives of Russian and Chinese
Mega-Projects” — a scientific forum under this title
was held on 3—4 December in Dubna. It was attended
by representatives of the Ministry of Education and
Science of the Russian Federation, the Ministry of
Science and Technology of China, scientific centres
of Russia, China, Germany, Poland, Italy, and Egypt.

The forum was organized to discuss possibilities
of mutually beneficial and mutually enriching ways
and methods of implementation of large-scale re-
search projects in Russia, China, and the European
Union. The plenary part of the forum included re-
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ports on plans, course of work, prospects and interna-
tional experience, collaborative efforts in developing
of facilities as well as in solutions of technical prob-
lems, exchange of technology, specialists and practical
knowledge.

The participants were informed in detail about
two Russian mega-projects in the profound report by
Director of the Scientific Research Centre “Kurchatov
Institute” of the St.Petersburg Institute for Nuclear
Physics (Gatchina) V. Aksenov on the high-flux beam
research reactor PIK and other reports on the status
of the accelerator complex NICA (JINR, Dubna) that
included the main concept, the accomplished work,
further plans, integration of ideas by theoretical phys-
icists for studies of the baryonic matter, and special
features and advantages of new techniques.

The contacts with Chinese scientists which at-
tracted the main attention of the forum participants
drew the interest of not only the scientists of JINR
but also of European leaders. The forum continued its
work as a round-table discussion where participants
could consider the issues of mega-projects in science
in more detail. The forum concluded with signing a
Protocol of Intent.




KOHPEPEHLINN. COBELWAHWNA

C 13 o 16 okts16ps B JJaboparopun nH(MOPMAITMOHHBIX
TEXHOJIOTHH Mpoxoanna 16-s1 KoH(pepeHnrs B Cepuu exe-
TOJHBIX HAy4YHBIX KOH(QEPEHINH «nekmponnvie ouonuo-
MeKu: nepcneKmugHsle Memoobl U MEXHON02UU, IleK-
mponnste konnekyuuy (RCDL-2014). Mudopmanmronnas
MOAJIEPIKKA YIaCTHUKOB M KOOPIMHAIMA PaboT opraHusa-
TOPOB U MPOTPAMMHOTO KOMHUTETa OCYIIECTBISUIACH Yepe3
caiit konepenmun http://rcdl2014 . jinr.ru/.

Kondepenun RCDL Bcerna OTKpBITH 1711 y4acTHs B
HHUX HE TOJBKO POCCHHICKUX, HO U 3apyOEKHBIX CIIEIHaIn-
CTOB B yKa3aHHOI 00JIaCTH, YTO 1aeT BOZMOKHOCTh OOMEHa
OIIBITOM, HJIESIMU U MTOTYYEHHBIMHU PE3YJIbTaTaMH UCCIIEN0-
BaHMH, a TAK)KE YCTAHOBJICHUS! KOHTAKTOB YISl ITOCIIEYIO-
Eero corpyaHuuecTsa. Hapsaay ¢ nokinagamMu pocCHRCKHX
yuacTHUKOB u3 Mocksbl, Cankr-IlerepOypra, Kasamnm,
SApocmasnst, Mypoma, HoBocubupcka, Upkyrcka, omnro-
npyaHoro, [lporBuno, O6HMHCKA, OMCcKa, ToMcka, bpsiHCKa,
Apxanrenscka, Boponexa, ExarepuuOypra, Tsepw,
AcTpaxaH — COTPYAHUKOB Hay4YHO-MCCIIEIOBATEIBCKUX
WHCTUTYTOB, NIPETIOAABATEIIEH U aCIUPAHTOB BY30B, CIICIIU-
QJINCTOB OMOIMOTEUHOTO Jiesla ¥ WHLyCTPUH MH(pOpMaIH-
OHHBIX TeXHOJIOTHH, Ha KoH(pepenun «KRCDL-2014» 6pumn
TIPE/ICTaBICHBl JIOKJIAJbl Y4YeHBIX W3 BenmkoOpuranum,
Wumnn, Kazaxcrana n @pannmu. K coxanenuio, He ObLT

CONFERENCES. MEETINGS

NPEJCTaBIeH BKIIOYEHHBI B IPOrpaMMmy JIOKIAJl H3
YKpauHbI n3-3a HEBO3MOXKHOCTH MPUE3/1a JOKIaJIHKa.

3a monrTopa AECATHIIETHS TIPOBEICHUS KOH(EepeH-
nuit RCDL ux Temaruka CyIIECTBEHHO pacuIMpuiachk. B
3HAQUUTENLHONH MEpe ITO CBSI3aHO C PaCIIUpeHHeM Cdepbl
WCTIONB30BaHMS 3JIEKTPOHHBIX OMOIMOTEK, B YAaCTHOCTH,
C aKTHBH3aIMEH WX IPUMEHEHUs B HAayYHBIX HCCIIEOBa-
HUSIX. BOZHHMKIM MOTPEOHOCTH B TEXHOJOTHSIX HE TOJIBKO
JU1s1 KOM(OPTHOHM pabOTHI C TEKCTOBBIMH JJOKYMEHTaMH, HO
u 17151 9QPEeKTUBHOTO XpaHEHHUs, 00paObOTKY U aHAIIN3a Ha-
YUHBIX JaHHBIX, HHTETPAllM¥ HEOJHOPOJIHBIX JAHHBIX M3
MHO)KECTBA MCTOUYHHKOB. AKTHBHOE Pa3BUTHE HAyK C HMH-
TCHCHUBHBIM HCIIOJIb30BAaHUEM JAaHHBIX, B KOTOPBIX JaHHBIC
CTAHOBSITCSI CTEPXKHEM HCCIIE0BATEILCKON padoThI, IKCIO-
HEHIMAJIbHBIA POCT 00BEMOB HAOJIOATENIBHBIX, YKCIIEPHU-
MEHTAJIbHBIX U OIYOIMKOBaHHBIX HayYHbBIX JaHHBIX — BCE
9TO PEBOJIIOIMOHU3NPYET TEXHOJIOTUH HAYYHBIX HCCIIENO-
BaHMH, MMO3BOJISIET pelaTh HOBBIC 3a/la4H M, B CBOIO Ode-
penb, TOPOXKAAET HOBBIE TPEOOBAHUS K AJICKTPOHHBIM OHU-
O1MoTeKaM, KOTOPBIE CTAHOBSATCSI BRKHBIM KOMIIOHEHTOM
WHCTPYMEHTAJIBHBIX CPEACTB ITHX TEXHOJIOTHH.

PazButne (yHKIMOHAIBHBIX BO3MOXHOCTEH 3lIeK-
TPOHHBIX OMOIHOTEK OOYCIIOBICHO W HOBBIMH JIOCTIDKE-
HUSIMA B TEXHOJIOTHSIX YNpaBIeHUs] MH(OPMAIIMOHHBIMHU
pecypcamu, KOTOpbIE E€CTECTBEHHBIM 00pa3oM HaxoIsT

On 13-16 October the Laboratory of Information
Technologies hosted the 16th Conference in a series of an-
nual scientific conferences “Digital Libraries: Advanced
Methods and Technologies, Digital Collections” (RCDL-
2014).

The information support of the Conference partici-
pants and coordination of work of the organizers and the
programme committee was carried out via the official con-
ference site http://rcdl2014.jinr.ru/.

The RCDL conferences are always open for participa-
tion by not only Russian, but also foreign specialists in this
subject area, which provides a way for exchanging experi-
ence, ideas and scientific results, as well as for making con-
tacts for the future cooperation. Alongside with the Russian
employees of scientific research institutes, teachers and post-
graduate students, specialists in the field of library services
and industry of information technologies from Moscow,
Saint Petersburg, Kazan, Yaroslavl, Murom, Novosibirsk,
Irkutsk, Dolgoprudny, Protvino, Obninsk, Omsk, Tomsk,
Bryansk, Arkhangelsk, Voronezh, Ekaterinburg, Tver, and
Astrakhan, the RCDL-2014 was attended by the represen-
tatives of Great Britain, India, Kazakhstan, and France.
Unfortunately, the report from Ukraine included in the con-
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ference programme was not delivered because the lecturer
was not able to come to attend the Conference.

For the last fifteen years of holding the RCDL confer-
ences, their subject area has been essentially extended. To
a great extent, it is due to expanding the application field
of digital libraries, in particular, to the promotion of their
applications in scientific research. Thus, there was a need
for technologies of not only comfortable work with text
documents, but also for effective storage, processing and
analysis of scientific data, integration of heterogeneous data
from numerous sources. The intensive development of Data
Intensive Sciences in which the data become a core of re-
search work, exponential growth of the observable, experi-
mental and published scientific data give a revolutionizing
effect for the technologies of scientific studies and allow
one to solve new tasks, thus generating new requirements to
the digital libraries, which become an important component
of the tool means of these technologies.

The important preconditions for the development of
functionalities of digital libraries are new achievements
in the technologies of information resources management
which naturally find application in the development of in-
formation systems of this class. First of all, these are tech-
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MIpUMEHEHHE B pa3paboTkax HHQPOPMAIMOHHBIX CHUCTEM KOH(EepeHIMK ObUT MPOBEJCH IUCCEPTAIMOHHBI CEMUHAP
9TOrO Kiacca. [Ipeskie Bcero 9To TEXHOJIOTHU CeMaHTHye- MOJIOJIBIX YUEHBIX, HA KOTOPOM 00CYKAaJIHCh HAITPABICHHS
CKOTo web, TEXHOJIOTMU XpaHEeHUs, 00paboTKN M aHa3a U PEe3yNbTaThl HAYYHBIX MCCIICIOBAHUM, BBIIOIHIEMbBIX aB-
OONIBININX JIaHHBIX, TEXHOJIOTHHM NapauleNbHBIX BBbIYHC- TOpaMHU IPE/ICTABICHHBIX HA CEMUHAP JIOKJIa 0B.
JeHui. IHCTpyMeHTallbHBIE CPEeICTBA sl UX IpaKThde- OueHb 1opaioBajio OPraHu3aToPOB 3HAYUTEIILHOE KO-
CKOI'0 HMCIIOJIb30BaHHA BBIITYCKACT pAJ IMPOMBIIIICHHBIX JIMYECTBO MOJIOABIX YYAaCTHUKOB KOH(bepeHLII/II/I: acrupaH-
KOMIIAHUN-TIPOU3BOAUTEIICH MPOrPaMMHOIO 00CCIICUCHHUS TOB, CTYJEHTOB, HAYYHBIX COTPYIHHUKOB, a TAKXKE MPEToa-
U BBIUMCIIUTENBHOT0 00opynoBanus. Ha 3Toif ocHOBe cTano BaTesel By30B M paOOTHUKOB ONOIHOTEK.
BO3MOXKHBIM CO3/[aHHE CHUCTEM, OIEepHUPYIOIMX MH(OpMa- Ha cocrosiBiemMcs: 00beJHHEHHOM 3aCEIaHUH PYyKOBO-
IIMOHHBIMH PeCypcaMy U 00eCIeUNBAIONINX TTOJIb30BATENb- nsmero komutera (PK) xordepennnit RCDL u mporpamm-
ckre MHTep(helchl Ha CEeMaHTUYECKOM YPOBHE, a TaKkKe soro komuTtera (I1IK) «RCDL-2014» Ob110 MIPUHATO pete-
MO3BOJISIOIINX OCYLIECTBIIATH B IPUEMIIEMOE BPEMsI paHee HHE PAJANKAIBHO TPAHC(HOPMHUPOBATH TEMATHKY OyIyIIHX
HEOCTYIHYI0 00paboTKy M aHAINW3 OTPOMHBIX OOBEMOB KkoH(pepeHInil cepru, ¢ TeM YTOOBI yUecTh B HE HOBBIC
JAHHBIX. 3HAYUTEIBHBI TAKKE IOCTIKEHUS B TEXHOJIOTHAX aKTHBHO pa3BUBAIOIINECS HAIPABICHUS KOMITBIOTEPHBIX
ToNCKa U 00pabOTKH TEKCTOB HA €CTECTBEHHBIX SI3BIKAX. HayK, CBS3aHHbBIC C YIIPaBJICHHEM W aHAJIN30M HH(OpMa-
B mporpammy koHpepeHIMH OBUTH BKJIIOUCHBI TPH [IMOHHBIX PECYpPCOB B OONACTSX ¢ MHTEHCHBHBIM HCIOJb-
THIOTOPHAJIA, JBA IPUIIAIICHHBIX J0KJIA/1a, TPH CTEHIOBBIX 30BaHUEM JJaHHBIX, 1 OTOOPA3UTh 3TH U3MEHEHHUS B HOBOM
nokiana. Ha 3acenanmsx 14 cexunit Hapsiay ¢ IpHUITIanicH- Ha3BaHWH KOH(EPECHIINH.
HBIMHA OBLTO 3aciTyIaHo 26 nokianoB u 19 coodmenntit. [To PK oTmermn OTAMYHYIO IMOATOTOBKY KOH(MEPCHITUH,
TpaJulH, yCTAHOBUBIIENCS B ITOCIIEAHUE TOBI, B paMKaxX BbIpa3ui Ooublryro Oiarogaprocts JIUT OUSIU, opranu-
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Jlaboparopust HHDOPMAIIMOHHBIX TEXHOIOTUH, 13—16 OKTIOpSI. Laboratory of Information Technologies, 13—16 October.
Vuactauku Beepoccuiickoil HayuHO#H KoH(epeHIn Participants of the All-Russian scientific conference
«DJeKTpOHHBIE OMOIMOTEKH: TTIePCIEKTHBHBIE METOJIBI “Digital Libraries: Advanced Methods and Technologies,
U TEXHOJIOTUH, 31eKTpoHHble Kojutekuumy (RCDL-2014) Digital Collections” (RCDL-2014)

e
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3aropaM «RCDL-2014» u compencenarensM IporpaMMHO-
ro KOMHTETa, 00ECIICYMBIINM MPEKPACHYIO OpPTraHH3aIUIO
KoH(epeHIIn .

Psint mokiajoB, MpenCTaBICHHBIX HA JIMCCEPTALMOH-
HOM CeMHHape U Ha KoH(epeHuH, Obu1 pekoMenoBan [1K
JUIA TMyOnMKanuu B XKypHajax u3 cmucka BAK mo mpen-
BapUTEIbHON JIOTOBOPEHHOCTH C PEIKOJUICTHUSIMA O3THX
KypHaJIOB. D10 KypHan «CucteMsl 1 cpefcTsa HH(opma-
TUKH», u3naBaemblii MHcTHTyTOM mpoOiiem uH(OpMaTH-
ku PAH, «BectHuk BOpOHEKCKOrO TOCYHHBEPCUTETA» U
«IIporpammHas nHxeHepus», u3naBaembiit MI'V.

IlonHbIE TEKCTHI JAOKJIaa0B, NPEACTABJICHHBIX Ha KOH-
(bepeHIINH, KaK U B NPOIIIbIC TObI, OMyOIHMKOBAaHbI B €B-
pormeickom pero3utopun TpynoB KoHpepenmmit CEUR
Workshop  Proceedings  (http://ceur-ws.org/Vol-1297/).
Takas l'ly6HI/IKaHI/I${ CYHIECTBECHHO IOBBIMIACT BUIAMMOCTDH
myomukammit RCDL mis MexIyHapomIHOTO HAyYHOTO CO-
obmecta. Jlokiiaabl U3 TPYIOB KOH(EPEHINH, OMyOINKO-
BaHHbIX B CEUR, nnznexcupytores B cucreme SCOPUS.

Ennnonymaoe onoOpeHne y4acTHHUKOB OBIIO BBICKA-
3aHO B aJIpec TeX, KTO IMOJATOTOBHII K U3/IaHHIO TPY/Ibl KOH-
(bepeniuuy, a Taxke u3nareiabckoro otnena OMNSN 3a 3ame-
yaTenbHOe M3/IaHNe UX B IIBeTe K Hadaimy padotel «RCDL-
2014». Tpynbl KoH(pEpeHIMH TOMEIICHBI Ha caiite http://
rcdl2014 jinr.ru/doc/RCDL2014_Proceedings.pdf.

ITo obmeMy NpU3HAHUIO yYaCTHHKOB M OPTaHHU3ATO-
poB, koHdepenms B [lyOHe, HayaBIIasCs C HMHTEPECHOTO
BRICTyIUIeHHS BuIe-gupexTopa OUAN M.T. Utkuca o6
WHctutyTe, ero uctopuu, 6a30BbIX YCTAHOBKAX, OCHOBHBIX
HalpaBJICHUSIX MCCIIEN0BATENbCKOM MPOrpaMMbl B 00a-
CTH sIJICpHON (DPM3UKH, TIPUKJIAJHBIX MHHOBAIIMOHHBIX pa3-
paboTKax, MecTe B MUPOBOU (hU3MUYCCKOIl HayKe, COTPY-
HUYECTBE HAa MEPCHEKTUBY M MPOAOIDKEHHAS AUPEKTOPOM
JIUT B. B. KopeHBKOBBIM, KOTOPBIH BBICTYITHII C JJOKJIAI0M
0 Pa3BUTHHU PacIpEAEICHHBIX BHIYUCICHNI W TEXHOIOTHH
6onbmux AaHHeix B JIMT OUSIU, BeI3Baia aKTUBHEIE JHC-
KyCCHH TI0 TPEJCTABICHHBIM OKJIaJaM W COOOIICHHSM,
CIOCOOCTBOBANIAa YCTAHOBJICHHIO KOHTAKTOB U OOMEHY HH-
(opmanmeit MeX Iy yIacTHUKAMH.

duHaHCcoBas OAEPKKa KOH(pEepeHInH Oblia OKazaHa
Poccuiickum QoHAOM (DyHIAMEHTANBHBIX HCCICIOBAHIN
n O®I'bY «MuctutyT npobiaem nnpopmaruku Poccuiickoit
aKaJIEMHUU HayK».

JI. A. Kanmwvixosa, M. P. Koeanosckuii

28-29 okta6ps B [lyOHE MpOXOAMIH 3acemaHus Kpy-
IJIOTO CTONA «AKmyaibHvle npodaemsvl 00uelt U Kocmuye-
CKOIl paduoouonozuu u acmpoouo1o2uny, mOoCBIIICHHOTO
namsaTh akageMukoB H.M. Cucaksna n A.H.Cucaksna un
opranu3oBaHHoro Jlaboparopueit pagmanoHHONW OHOIIO-

nologies of semantic web and technologies of storage, pro-
cessing and analysis of big data. The tools for their practical
use are produced by a number of industrial companies that
design software and computing equipment. This provides
a way for creating the systems operating information re-
sources and providing user interfaces at a semantic level.
They also allow one to perform earlier inaccessible pro-
cessing and analysis of enormous volumes of data during
comprehensible time. The achievements in the technologies
of searching and processing texts in natural languages are
significant, too.

The Conference programme included three tutorials,
two invited talks, and three poster presentations. Fourteen
sessions were organized which alongside with the invited
talks included 26 reports and 19 communications. By the
tradition of the last few years, as part of the Conference,
a dissertational seminar of young scientists was organized
to discuss the directions and results of scientific studies per-
formed by the authors of reports to the seminar.

The organizers were very much pleased with a signifi-
cant number of young participants: postgraduates, students,
young scientists as well as high-school teachers and em-
ployees of public libraries.
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Some lessons of preparation of the Conference were
analyzed at a joint session of the Steering Committee (SC)
and the Programme Committee (PC) of RCDL-2014. A de-
cision has been made to considerably transform the subject
matter of the future conferences of this series to take into
account new actively developing directions of computer
science related to the management and analysis of informa-
tion resources in the areas with intensive data use, and to
reflect these changes in a new title of the Conference.

The PC noted the excellent organization of the Confe-
rence and expressed its big gratitude to LIT, the organizers
of RCDL-2014, co-chairmen of the Programme Committee
and everyone who provided the fine organization of the
Conference.

A number of reports presented to the dissertational
seminar and the Conference were recommended by the
Programme Committee for their publication in the jour-
nals from the VAC list under a preliminary arrangement
with the editorial boards of the journals, namely, “Systems
and Means of Computer Science” issued by the Institute
of Problems of Computer Science of RAS, the Bulletin of
Voronezh State University, and “Program Engineering” is-
sued by Moscow State University.
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run OMSU npu nopnepxke Hayunoro cosera mo acTpo-
6uonorun npu Ilpesunuyme PAH, Hayunoro comera mo
pannobuonornn PAH, Hayunoro comera mo mpobGrmemam
MaJICOOMOIIOTHU U HBOJIIOIMK opraHuyeckoro mupa PAH,
Wuctutyra Meauko-Ouonormueckux npobdimem  PAH,
[Taneonronmormueckoro uHCTUTYTa UM. A.A.Bopucska
PAH, MexayHapoIHOTO YHHUBEPCHUTETa MPHPOMABI, 0OIIe-
cTBa M yenoseka «JlyoHa». Kpome npencraBureneii Ha3BaH-
HBIX HAYYHBIX YUPEKICHUH y4acTHEe B COBELIAHUN IPUHSIIN
COTpyIHUKH EpeBaHCKOTO rOCyIapCTBEHHOTO YHUBEPCHUTE-
ta, MHCTHTYTa MONEeKynsapHoi Ononorun HAH Apmenun,
Hucrutyra katanuza CO PAH, TocynapcTBeHHOTO acTpo-
HOMHUECKOTO HHCTUTYTA U PAA APYTHX, a TAKXKE CTYACHTbI
yHuBepcureta «/lyona» u monozpie yuensie OMSN.

B xoze coBelaHusi pacCMOTPEHBI BOMPOCH (hyH[a-
MEHTAJIBHON pPaJHallMOHHOW OHONOTHH, KOCMHUYECKON
pannoOMONIOTHA W acTPOOHMONIOTHH: ITUTOTEHETUICCKIE
3¢ QeKThl, HHAYINPOBAHHBIE OONyYEHUEM, 3aKOHOMEPHO-
CTH MHAYKLIMHU U penaparuu nospexaeHui JTHK; pagua-
LMOHHbIE W PaJHOONOIOTHYECKHE ACHEKTHl JUINTEIBHBIX
MTJIOTHPYEMbIX KOCMHUYECKHUX IT0JIETOB; BOIIPOCHI obecrie-
YEeHUS paJMaliOHHON 0e30MacHOCTH JUTUTENBHBIX KOCMH-
YECKHX II0JIETOB; JIE€HCTBHE TSHKEIIBIX 3apSHKEHHBIX YacTHUI]
BBICOKHMX SHEPTUH Ha CTPYKTYPBI U (DYHKIIMH IIEHTPAILHOMN
HEPBHOI! CHCTEMBI; MOJCIUPOBAHUE ICHCTBUS TSKENBIX 3a-
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PSKEHHBIX 9aCTHUI] KOCMUYECKOTO TIPOUCXOXKICHIS Ha OHO-
JIOTUYECKHE OOBEKTHI; OMOT€OXUMHUYECKUE HCCICIOBAHUS
KOCMHYECKOW MbUIN; UCCIIeN0BaHuUsI OMO(pOCCHITNii B MeTe-
OpHUTAaxX M JPEBHUX 3eMHBIX ITOPOIAX; BOMPOCH UCCIIEIOBA-
HUS KOCMHYECKOTO BEIICCTBa METOAMH SIICPHON (PI3UKH.

OtkpsIBast coBelfanue, nupexkrop OMSN B. A. Marse-
€B OTMETHJI IIMPOKUE BO3MOKHOCTH 0a30BBIX YCTaHOBOK
OOBEIMHEHHOTO WHCTUTYTAa U OMONOTHYECKHX HCCIIe-
JIOBaHUIl, BXKHOCTh M TEPCICKTHBHOCTh BEIYIIMXCS pa-
60t. I'maBHbIi nmwkenep Mucturyta I J{. lupkos moguep-
KHYJ 3HAUNTENbHBIN BKIax akagemukoB H. M. CucaksHa u
A.H.CucaksHa B pa3BUTHE paIHaIlHOHHON OMOJOTHH Kak
HaIlpaBJIC€HUs UCCIIEA0BAHMM.

B xone coBemanus caenano 27 q0KIag0B, U3 HUX 9 —
Ha MOJIOJCKHOM CEKIIMM.

B mepBeiii eHb pabOTHI COBEIIAHUSI OBUIM PacCMO-
TPEHBI BOMPOCHI MOJACIHPOBAHUS OHOJIOTHYECKOTO [ICii-
CTBHSI TSDKEIBIX 3apsHKCHHBIX YaCTHII KOCMHYECKOTO IIPO-
HCXOXK]ICHUSI HA YCKOPHUTEISIX, a TAKXKE PaJHallMOHHBIC H
PaaroOMOIOTMYSCKUE ACTICKThI JTUTCIbHBIX MHUJIOTHPYC-
MBIX KocMuueckux TmoneroB. B moxmame A.C.Bosmxan
(MHBb HAH PA, ApmeHnus) ObUTH pPacCMOTPEHBI MeXa-
HU3MBI YTHETCHHS (DYHKIIMOHAJIBLHOW AKTUBHOCTH WM-
MYHHOW CHCTEMbI ¥ (DYHKI[HOHAIbHOW aKTHBHOCTH aHTH-
OKCHJAHTHOW CHCTEMBI TpPH ICHCTBHU HOHHU3HPYIOIIIX

The full texts of the reports presented at Conference
are published in European repositories of the Proceedings
of conferences CEUR Workshop Proceedings (http://ceur-
ws.org/Vol-1297/). This essentially raises availability of
RCDL publications for the international scientific commu-
nity. Reports from the Proceedings published in CEUR are
indexed in the SCOPUS system.

The unanimous approval of the participants has been
sent to the address of those who prepared the Conference
Proceedings for publication as well as to the JINR Publishing
Department for their remarkable edition in colour just by
the opening of the Conference. The Proceedings are avail-
able at the official RCDL-2014 site: http://rcd12014.jinr.ru/
doc/RCDL2014 Proceedings.pdf.

Allowedly, the RCDL conference in Dubna, started
with an interesting presentation of JINR Vice-Director
M. Itkis about the Institute, its history, basic facilities, main
directions of the research programme in nuclear physics,
applied innovative developments, as well as about its place
in the world physical science, long-term cooperation, and
continued by LIT Director V.Korenkov who reported on
the development of distributed computing and Big Data
technologies at LIT, caused active discussions and promot-

58

ed making contacts and information interchange between
the participants.

A financial support of the Conference has been pro-
vided by the Russian Foundation for Basic Research and
the Russian Academy of Sciences.

L. A. Kalmykova, M. R. Kogalovsky

On 28-29 October, a round-table meeting “Topical
Issues of General and Space Radiobiology and Astro-
biology” was held in Dubna in memory of Academicians
N.Sissakian and A.Sissakian. It was organized by the
Laboratory of Radiation Biology (LRB) and supported by
the Scientific Council on Astrobiology at the Presidium of
the Russian Academy of Sciences (RAS), RAS Scientific
Council on Radiobiology, RAS Scientific Council on Prob-
lems of Paleobiology and Organic World Evolution, RAS
Institute of Biomedical Problems, RAS Borisyak Paleon-
tological Institute, and Dubna University. Besides repre-
sentatives of these institutions, specialists from Yerevan
State University (Armenia), Institute of Molecular Bio-
logy of the National Academy of Sciences of Armenia,
Catalysis Institute of the RAS Siberian Branch, Sternberg
State Astronomical Institute, and some other organizations
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Jy6Ha, 28-29 okts10ps. Kpymibtii cTonn « AKTyalbHBIE TPOOIEMBI
o0mIel 1 KOCMIUYECKON pagroOHOIOT U U aCTPOOHOIIOTHIDY

attended the Meeting. Also among the participants were
Dubna University students and JINR’s young scientists.

The Meeting concerned the following issues of funda-
mental radiation biology, space radiobiology, and astrobiol-
ogy: radiation-induced cytogenetic effects; regularities of
DNA damage induction and repair; radiation and radiobio-
logical aspects of long-term manned space flights; radia-
tion safety of long-term manned space flights; high-energy
heavy charged particle action on the structures and func-
tions of the central nervous system; modeling the action
of heavy charged particles of space origin on biological
objects; biogeochemical studies of space dust; research on
biofossils in meteorites and ancient terrestrial rocks; and
cosmic matter research with nuclear physics methods.

Opening the Meeting, JINR Director Professor V. Mat-
veev noted broad opportunities at JINR’s basic facilities
for biological research and the importance and prospects of
current work. JINR Chief Engineer G. Shirkov emphasized
the significant contribution of Academicians N. Sissakian
and A. Sissakian to the development of radiation biology as
a field of research.

A total of 27 talks were given at the Meeting, 9 of them
at its Youth Section.

The first day’s programme was focused on modeling the
biological action of heavy charged particles of space origin
at accelerators and on radiobiological aspects of long-term
manned space flights. A. Boyadzhan (Institute of Molecular
Biology of the National Academy of Sciences of Armenia)
focused in her talk on the mechanisms of suppressing the
functional activity of the immune and antioxidant sys-
tems under exposure to ionizing radiation. The talk by
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Dubna, 28-29 October. A round-table meeting “Topical Issues of
General and Space Radiobiology and Astrobiology”

I. Khvostunov (Tsyb Medical Radiological Research Centre
of the Russian Ministry of Health, Obninsk) was concerned
with retrospective biological dosimetry. Chromosome aber-
ration-based biological dosimetry is the international “gold
standard” recommended by IAEA. However, to improve
the quality of cytogenetic biodosimetry, it is necessary to
compare analysis results and dose calculation algorithms
from different laboratories.

Special attention was drawn to the talk by Yu. Grigo-
ryev (Burnazyan Federal Medical and Biophysical Centre,
Moscow) on the effect of cellular communications on hu-
man health. In particular, a negative influence of cellular
communications on the child’s body has been noted, which
shows up as an increase in phonemic perception disorders
and problems in the recognition and pronouncement of the
hissing sounds.

The second day was allotted for astrobiology.
Director of the RAS Paleontological Institute Academician
A.Rozanov showed a lot of photos made with a scanning
microscope that confirm the presence of microorganism ac-
tivity traces not only in meteorites, but also in terrestrial
weathered rocks aged more than 4 billion years, when,
according to classic textbooks, no life could have existed
on Earth. The talks given by V.Tselmovich (Geophysical
Observatory of the Institute of Earth Physics, Borok,
Russia) and L.Gindilis (Sternberg State Astronomical
Institute of Moscow State University) concerned space dust
and methods of its collection and analysis. In a number of
talks, the importance was noted of using JINR’s technical
and scientific resources in search of possible traces of mi-
croorganism activity in meteorites and other space objects.
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nanydennid. M. K. XBocrynoB (MPHI[ um. A.®.l1[pi0a
Munsapasa Poccun, OOHHUHCK) 3aTPOHYIT B CBOEM JTOKIIAIEC
BOTIPOCHI PETPOCTIEKTUBHONW OMOIOTHYECKON JTO3UMETPHH.
Bronornueckast 103uMeTpusi 1O XPOMOCOMHBIM abeppa-
LUSIM — MEXKIYHApOAHBIH «30JI0TOH CTaHAapT», PeKo-
mennoBa"ubeii MAT'ATD. BmecTte ¢ TemM ISl TTOBBIIIIEHUS
KauecTBa INTOTCHETHYECKON OMOI03MMETPHH HEOOXO0TMMO
MEXJIa00paToOpHOE COIOCTABICHNE KaK pe3ylbTaroB aHa-
JM3a, TaK ¥ aJTOPUTMOB pacyeTa 0351

Oco0oe BHUMaHHE YYaCTHUKOB COBEIIAHWS TPHUBIICK
noknan O.II'puropseBa (MBIl nm. A.U.BypHassHa,
MockBa) 0 BIUSHHHM COTOBOW CBSI3M Ha 3[I0POBbE JHOJCH.
B gacTHOCTH, OTMEUYEHO HETaTUBHOEC BO3JICHCTBUE COTOBOM
CBSI3M Ha JIETCKUH OpraHu3M: 3a)MKCHPOBAHO HapyIIEHHUE
(hoHEMaTHYECKOTO BOCHPUSATHS y JIeTel, IPOOIEeMBI ¢ pac-
IMMO3HAaBAHMWEM U IMTPOU3ZHOMICHHUEM HIUTIANINX 3BYKOB.

Bropoii neHp ObUT MOCBsIIEH acTtpodmonoruu. [lu-
pextop ITaneonTonoruueckoro nuncruryra PAH A.1O.Po-
3aHOB MPOJEMOHCTPUPOBAT B JOKJIAJE MHOTOYHCICHHBIC
¢dororpaduu, caenaHHBIE C ITOMOIIBI0 CKAHHUPYIOIIETO
MHKPOCKOTIA, TTOATBEPIKIAIOIINE HAININE CIICIOB JKH3HE-
JIeITEIbHOCTH MHKPOOPTaHM3MOB HE TOJBKO B METEOPH-
TaxX, HO U B 3€MHBIX IIOPOZAX BBIBETPHBAHUS BO3PACTOM
4 Mupp JeT, Korjaa, CONIacCHO KAaHOHMYECKHM ydeOHHKaM,
HUKaKOM JKU3HM Ha 3emie ObITh HE Morio. B mokia-
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max B.A.lemsmoBrnua (I'eopusndeckas obcepaTopus
«bopox» D3 PAH) u JI.M.Tunaunuca (AU MI'Y)
IUia pedb 0 KOCMHUYECKOW TBUTH W CIocobax ee coopa u
aHanu3a. B psge moknanoB Obla OTMEYeHa Ba)KHOCTD HC-
TTOJTF30BAHNUS TEXHIIECKOH 1 HaydHOI 06a361 O ms mo-
MCKa BO3MOXKHBIX CIIEJIOB KHM3HEIESTEIbHOCTH Pa3IMIHBIX
MHKPOOPTaHU3MOB B METEOPHUTAX M APYTHX KOCMHUYECKHX
oobekrax. B. H. Oopunko (M3MUPAH, Tpowuiik) pacckasain
0 IMHAMHUKE COTHEYHOW aKTUBHOCTH M €€ BO3MOXKHOM He-
TaTUBHOM TEXHOTEHHOM BIMSHHUU. OTHENBHO IOKIaTIHK
OCTaHOBWJICSI HA BOIIPOCE CMEH MarHUTHBIX TTOJIOCOB, TaK
KakK BO BpeMsl IIEPETIOII0COBKH 3eMilsl (DaKTHUESCKH JIMIIIA-
€Tcs CBOETO MarHUTHOTO IIIUTA, YTO MOXKET MPUBECTH K Ka-
TAacTPO(PUUECKUM TIOCIEACTBHAM JUIs1 Onocdepsl.

Bonbmoit otknuk nomyuun goknan M. U. Kanpanosa
(JIPb OMISIM) 0 cOBMECTHBIX € UTAIbSHCKUMHU KOJUIETaMU
HCCIIEJOBAHUAX, CBA3AHHBIX C TOMCKOM MPEOMOTHYECKHX
coeinHEeHu. bbuto oOHapyKeHo, YTo IPH 0OIYyUYEHUH TIPO-
TOHAMHU BBICOKHMX YHEPTHH B MPUCYTCTBUH ONPEIEICHHBIX
METEOPHUTOB (POPMHUPYIOTCSI Pa3IMUHbIE CIOKHBIE TIPEOHO-
THYECKHE COCIMHEHHS — aMHHOKHCIIOTHI, KapOOHOBBIC
KHCJIOTBI, HyKJICMHOBBIE KUCIIOTHI, caxapa 1, 4To mpuMeya-
TENBHO, YETHIPE HyKJICO3HUIA: IUTUINH, YPUINH, aI€HO3NH
Y TUMHJIVH.

Dr. V. Obridko (Pushkov Institute of Terrestrial Magnetism,
Ionosphere, and Radio Wave Propagation, Troitsk, Russia)
spoke about the dynamics of solar activity and its possible
negative influence on technical equipment. He considered
in detail the issue of the reversals of Earth’s magnetic poles.
During this process, Earth’s magnetic shielding becomes
much weaker, which can be catastrophic for the biosphere.

The talk by M.Kapralov (LRB, JINR) on a search of
prebiotic compounds performed jointly with Italian scien-
tists received a lively response. It was found that during
high-energy proton irradiation of formamide in the pres-
ence of meteorite matter, complicated prebiotic compounds
are synthesized — aminoacids, carboxylic acids, nucleo-
bases, sugars, and, most notably, four nucleosides: cytidine,
uridine, adenosine, and thymidine.

The speakers emphasized that JINR has a scientific
potential and a unique fleet of accelerators for research on
the radiation safety of long-term space flights, as well as
technical resources for solving a number of problems asso-
ciated with clearing up the origin of life on Earth. The role
was noted of JINR Laboratory of Radiation Biology as an
advanced centre of radiobiological research.
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In the course of discussions, strategic fields of research
were outlined on the action of ionizing radiations of dif-
ferent quality on biological objects and organisms. Round-
table meeting participants pointed out that it is necessary
to conduct experiments on the action of high-energy heavy
charged particles on the central nervous system and higher
nervous activity of mammals in order to model possible
disorders in the cosmonauts’ operational functioning dur-
ing long-term flights. Also, specific effort areas were deter-
mined for the search of microorganism activity traces and
prebiotic compounds on meteorites.

The International Symposium “70 Years since the
Discovery of the Veksler—McMillan Phase-Stability Prin-
ciple” was held on 10—15 November in Dubna, at the Veksler
and Baldin Laboratory of High Energy Physics. It was or-
ganized by JINR and the Lebedev Institute of Physics. Co-
Chairmen of the Symposium Organizing Committee were
RAS Academicians G.Mesyats and V.Matveev — the di-
rectors of the institutions where V. Veksler worked at the
time of publication of his basic papers and his leadership of
the construction and launch of the largest proton accelerator
in the world — the 10 GeV synchrophasotron. The phase-
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BricrynaBunme nomuepkaynu, uto OUSIN obmamaer
Hay4YHBIM TOTEHIMAJIOM M YHUKaJIbHOH 0a30i yCKOpH-
Tenel, HeoOXOMMMBIX JJIsI MCCIIEIOBAaHHS BOIPOCOB pa-
JIUAITMOHHON 0€30MacHOCTH JTUTEILHOTO TPEOBIBAaHUS B
KOCMOCE, a TaKKe TeXHHIECKOH 0a30i aiIst peimeHus psiia
3aa4 0 BO3MOKHOM IIPOMCXOKJICHUH >KU3HH Ha 3emIe.
OtMeuena onpezensonas poib Jlaboparopuu paanannoH-
Hoit Ouosoruu OMSIN kak nmepcrneKTUBHOTO LIEHTPA Paino-
OMOTIOrNYeCKNX UCCICIOBAHMUM.

B xome nuckyccuil HaMeueHBl CTpaTerHUecKue Ha-
MpaBIeHUA PadOT B 00TACTH MCHCTBHSA MOHU3UPYIOIINX
W3JIy4EHHUH Pa3HOTO KayecTBa Ha OMOIIOTHYECKHE 0OBEKTHI
1 OpPraHW3MBbl. YYAaCTHUKN KPYIJIOTO CTOJIA OTMETHIIN He-
00XOJMMOCTh TTOCTAHOBKU 3KCIIEPHUMEHTOB 110 JICHCTBHIO
TSDKEIIBIX 3apsKEHHBIX YacCTHUIl BBICOKMX HEPrHi Ha IIeH-
TPaJIbHYI0 HEPBHYI0 CHCTEMY U BBICIIYI0 HEPBHYIO J€s-
TEJIBHOCTh [UIsl MOAEJIMPOBAHUSA BO3MOXKHBIX HapylIEHUH
OIIEPaTOPCKON JIESITEIbHOCTH KOCMOHABTOB B YCIIOBHSIX
JUTUTETTFHBIX KOCMHUYECKHX ToNeToB. Kpome Toro, onpene-
JICHBI TOUKU NPUIIOKEHHS yCWINH 110 TIONCKY CIIEA0B JKU3-
HEZIeATEIbHOCTH MUKPOOPTaHU3MOB B METEOpUTaX U Ipe-
OMOTHYECKUX COECIMHEHU.

MexayHapoaHbI CUMIIO3UYM «70-nemue omxpol-
musa npunyuna aemoghazupoeéku Bexcnepa—Maxmun-
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naunay, oprannzoBanueii OMSAN u ®u3n4ecKkuM HWHCTH-
tyroM um. I1. H.JIebenea, mpoxomun ¢ 10 mo 15 HOAOps
B JlyOne, B Jlaboparopum (H3MKH BBICOKHX SHEPTHM.
CompenceaaTesiMi OPIrKOMHUTETa CUMIIO3UyMa ObLUTH aKa-
nemukn PAH I A.Mecsim u B. A. MaTtBeeB — neficTByro-
[He AUPEKTOpa TeX MHCTHTYTOB, C KOTOPHIMHU Oblia CBS-
3aHa JesTenpHOCTh B. 1. Bekcnepa B nmepuos myOnukau
€ro OCHOBOIIOJIAraloIUX PA0OT U PYKOBOJICTBA CO3/IaHHEM,
3aIyCKOM W HayalloM paboThl KPYIHEHIIEro B MHUpE Tpo-
TOHHOTO YCKOPHTENs — CHHXpO(]a3oTpoHa Ha IHEPrHIO
10 I'B. Ilpunuun asrodaszupoBku, win (HazoBoi ycTou-
YUBOCTH, TTO3BOJIII PACIIMPHUTH TPAHUIBI TIPUMEHUMOCTH
PE30HAHCHOTO METO/a YCKOPEHHs 3apsDKEHHBIX YacTHll,
pelyB MpoodiIeMy COXpaHEHHs YCTOWYHMBOCTH JIBHOKCHMS
YCKOPSIEMOW YaCTHUIIBI TPH PEIATUBUCTCKOM YBEITHUCHHH
€e MaccChl, TIPUBEN K CO3JJAHHUI0 HOBBIX KJIACCOB YCKOPH-
Tesned, TaKUX KaK AJICKTPOHHbIE, MPOTOHHBIE M HOHHBIE
CHHXPOTPOHBI, PE30HAHCHBIC JTHHEIHBIC YCKOPUTEIH JIeT-
KUX W TSDKENBIX 3apsHKCHHBIX YACTHI[ BBICOKHX DHEPTHH.
[Tonyuenne HOBBIX 3HAHMH O (PHU3MKE MHUKPOMHpPA, OTKPHI-
THE HOBBIX YACTHI, 3aKOHOB X B3aUMOJEHCTBUM, MpOBEP-
Ka TIPUHIIAIIOB U CHMMETPHUI — 3TO pe3yabTaThl padorT, mo-
JABISOIICE OONBITHHCTBO KOTOPHIX BEITOIIHEHO C HCITOJh-
30BaHUEM ITyYKOB YCKOpHUTEJIEH, paboTarolux Ha OCHOBE
npuHnuna Bekcnepa—MakMuiiiaHa.

stability principle allowed widening the area of application
of the resonance method for charged particles’ acceleration.
It solved the problem of retaining the accelerated particle’s
motion stability at relativistic increase of its mass, led to
the development of new classes of accelerators, such as
electron, proton and ion synchrotrons, and resonance lin-
ear accelerators of light and heavy charged particles of high
energy. The majority of the studies accomplished with the
application of beams from accelerators that operate on the
basis of the Veksler-McMillan principle bring about new
knowledge in the physics of the microworld, discoveries of
new particles and laws of their interactions, checking prin-
ciples and symmetries.

The first symposium was held 20 years ago, when the
scientific community celebrated the 50th anniversary of the
phase-stability principle. It was also organized by JINR and
the Lebedev Institute of Physics of RAS. Much progress
has been achieved for the two decades in the development
of new scientific complexes on the basis of high-energy ac-
celerators and important scientific data have been obtained.
The brightest achievement in this field is, without doubt, the
LHC complex and the experimental proof of the existence
of the Higgs boson. Academician V.Matveev spoke about

61

this breakthrough in his introductory report at the opening
ceremony. Professor L. Evans (CERN) devoted his report
“The Long Road to the LHC” to the history of development
of the Large Hadron Collider.

The Programme of the Symposium included only in-
vited reports, so it was possible to evaluate the progress
dynamics at leading scientific centres and priorities in their
scientific programmes. In particular, the experimental pro-
grammes at Tevatron (Batavia, USA) and HERA (DESY,
Germany) had been completed having greatly contributed
to the development of physics and technology of supercon-
ducting synchrotrons/colliders. The reports by V. Shiltsev
and I. Savin discussed this issue. The report by R. Lednicky
concerned great progress and new very important data ob-
tained at the relativistic collider of heavy ions and polarized
protons RHIC (BNL, USA). The Nuclotron (JINR, Dubna)
started to operate in its full designed energy range that wid-
ened potential assortment of heavy ions up to xenon ions
to be accelerated (A.Butenko). S.Ivanov and L. Kravchuk
spoke about successful continuation of work and develop-
ment of the U-70 (Protvino, Russia) and MMF (the Moscow
Meson Factory, INR, Troitsk, Russia) complexes. N. Sako
discussed in his report issues of overcoming the prob-
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IepBb1i cumno3uym, npoxoausmmii 20 ner Hazaf,
B rox 50-71eTns OTKPHITUS «aBTO(a3HPOBKM», TAKKe OBLI
opranusosan OUSN u ®UAH. 3a mpomenmue nBa jae-
CATUJICTHS JOCTUTHYT BIEYATISIOMIUN MPOTrpecc B CO3Aa-
HHUH HOBBIX HAayYHBIX KOMIUIEKCOB HAa OCHOBE YCKOpPHTEINEH
BBICOKMX DJHEPTrHi M TOJIY4YEHHWH HAyYHBIX DPE3yJIbTaTOB
MIPUHIMIHAIBHOTO Xapakrepa. Hanboee spkiuM MUpOBBIM
JOCTHKEHUEM SIBISIETCSI, O€3yCIIOBHO, CO3aHHE KOMILIEK-
ca LHC B IIEPH wu skcniepuMeHTaIbHOE MOATBEPKICHNE
cymectBoBaHus 0o3oHa Xwurrca. OO0 3TOM OBUIO CKa3a-
HO B JOKJajae akaaemuka B.A.MarBeeBa Ha OTKpBITUH
cumnosuyma. O coszmanuun LHC pacckazan mpodeccop
JI.OBanc (UEPH) B noknane, HazBanHoMm um «Jlonras no-
pora k LHC».

Mo nokiagaM APyrux y4acTHUKOB (B IPOrpamMmy ObLIH
BKITIOYCHBI TOJIBKO NPHUIVIAICHHBIC JJOKJIAbI) MOYKHO OIle-
HUTH JUHAMHKY Pa3BUTHA BEAYIIMX Hay4YHBIX LEHTPOB U
MPUOPUTETHI MX HAYYHBIX ITPOrpaMM. Tak, B YaCTHOCTH, 3a-
BEPIIMIIA CBOM SKCIIEPUMEHTAIbHBIC IPOTPAaMMBI TIBATPOH
(baraBus, CIIIA) u HERA (DESY, I'epmanns), BHecmme
OIPOMHBII BKJIaJ B pa3BUTHE (U3MKH M TEXHUKH CBEpX-
MIPOBOJISIIINX CUHXPOTPOHOB/KOJIIaiepoB. OO0 3TOM ObLTH
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noxnansl B. [Hunsiesa, U. CaBuna. bonbmioit mporpecc u
HOBBIC BaKHBIC JAHHBIC, TIOyYCHHBIC C PEJITHBUCTCKOTO
KOJUTali/iepa TSDKENTBIX HOHOB U MOJISIPU30BaHHBIX TPOTOHOB
RHIC (BNL, CIIIA), orpaxens! B nokinaze P. Jleqauikoro.
B 1oy1HOM IIPOEKTHOM JMana3oHe SHEPTUU Havdall padoTaTh
HYKJIOTPOH B JlyOHe, CyIIeCTBEHHO PacHInPUB BO3MOXKHBIH
ACCOPTHUMEHT YCKOPSIEMBIX Ha HEM TSDKEIIBIX HOHOB BILIOTh
0 MOHOB KceHOHa (mokmax A.Byrenko). OO ycrenrHOM
MPOIODKEHUHM PAa0OTBl M Pa3sBUTHH KOMIUIEKCOB Y-70
(ITporBuno, Poccust) 1 MM® (MU, Tpouuk, Poccus)
pacckazanu C.HBanoB u JI. Kpapuyk. Kak mpeomomeBaet
po0IeMbl BOCCTAHOBJICHHUS TOCTE 3eMJICTPSICEHHUS YCKO-
purensHbiil kKomiuieke J-PARC (Tokait, SInonust) u o najb-
HEHINMX TEpCIIeKTHBaX PAa3BUTHS 3TOr0 KOMIUIEKCA ILIa
peub B poknane H.Cako. O co3maHnu HOBOTO MCTOYHHUKA
CHHXPOTPOHHOTO M3Jy4eHust 4-ro nokosienust B Okcdopie
(Arrmmst) mpencrasuin qoknaa P.baprommuan. O HaydHOH
nporpamme Pusnueckoro uHcrutyta M. I1.H.Jlebenera
Ob110 pacckaszaHo B Jokiaje H. [TomyxuHoi.

B uncie mambosee mpopabOTaHHBIX MPOEKTOB OyIy-
[IMX YCKOPHUTENIBHBIX KOMIUIEKCOB TSKEJIbIX HOHOB U MO-
JISIPU30BAHHBIX YacTUI] (AHTUIPOTOHOB, IIPOTOHOB M JIEH-

JlaGoparopust pu3KMKK BEICOKKX dHepruii uM. B. V. Bekcnepa

u A.M. banmuna, 10—15 HOs0pst. YuacTHHKH MeXTyHapOIHOTO
CHUMIIO31yMa, IOCBSIIEHHOTr0 70-JICTUIO0 OTKPBITUS IPUHIMIIA
aBTO(ha3HPOBKH
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Veksler and Baldin Laboratory of High Energy Physics,

10-15 November. Participants of the International Symposium
dedicated to the 70th anniversary of the discovery

of the phase-stability principle
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TpoHoB) — mpoekThl FAIR ([apmmraar, Iepmanus) u
NICA (OUsIU, yoHa). JleranabHble qOKIaabl 00 0COOCH-
HOCTSIX 9THX IIPOEKTOB M COCTOSIHUH JIEJT [T0 MX pean3anni
npeacrasunu coorBerctBeHHo K.Owmer, B.JI. Kekenunaze
u I'.B. Tpyouukos. [doknan JI. Kpaddra u3 Jlaboparopuu
Ixeddepcona (Buprunus, CIIA) ObuT mpeacTaBieH IO
poch0e aBTOpa 3a0YHO B CBSI3M C HEBO3MOXKHOCTBIO €T0
npuesna. B mepuox 1994-2014 rr. B 3Toit maboparopuu
OBUT TIOCTPOEH M PA3BHBACTCS YHHUKAJIBHBIH YCKOPHUTENb-
verii komrutekc CEBAF. TlpuHnmn ero paGoTsl CBsi3aH ¢
ocJe0BaTeNIbHOM MotuduKaeil MUKpoTpoHa. MammHa
yYHUKaJIbHa M olecrieunBaeT (yHIaMEHTalbHbIe HCCIIeN0-
BaHMS CTPYKTYpPbI JCHTPOHA U pPEIICHNE MPHUKIATHBIX 3a-
Ja4 B (PM3MKE J1a3epOB Ha CBOOOJHBIX IEKTPOHAX.

Bbut 3aciymian psji A0KIa10B MEMOPHAIIBHOTO XapaK-
tepa: b. bonotosckwii, U. CaBun, B. Hukutun, B. I'marones
MpeICTaBUIIN KaK JINYHbIE BocrioMuHaHus o B. 1. Bekcnepe,
TaKk 1 0030pblI MO pe3yibraram uccienoBanuii B ®UAH,
ly6ue, [IEPH, cBsi3aHHBIC C y4acTHEM U UIMCHEM aKaJICMH-
ka B.U. Bekcnepa.

B umcne BaXHBIX COOBITHH CHMIO3HMyMa, KOTOpBIC
SIBUJIUCH CBOETO PO/ia €ro UTOIOM, — PAacCMOTpPEHUE Npe-
JIOKEHUST O pa3paboTKe OyAaylIero KOJUIAHJIepHOTO KOM-
IJIEKCa Ha SHEPruto NpoToHoB 2 X 50 T3B, a Takxe craryca
npoekroB CLIC n ILC no noxnany [. llyasre (LLEPH) n
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MTOJIIICaHUE MIPOTOKOIIA O HaMepeHHX 1o ydactuto OV
B paspaboTtke koHuentyaipbHoro mpoekra FCC (Future
Circular Collider).

Wrak, mpuHnmn aBroazupoBKH paboTaeT, MOXKHO
CTPOUTH YCKOPUTEIH HA CKOJIb YTOAHO OOJBIINE SHEPTHU.
Macmrtad 100 ToB — 10 y)e He (haHTacThKa, HO, KaK
MPO3BYYaAIO B 3aKIIOUYUTENHLHOM Jokiane A.KoaneHko
(OUsIH, ybna) «Ot cuHXpo(azoTpoHa K IIBATPOHYY,
MOHO nymatb u o 1000 T3B.

[IpencraBneHHble Y9aCTHHKAMH CHMIIO3HyMa 0030p-
HBIE JIOKJIaJIbl OPIKOMHUTET IUIAHUPYET U3/1aTh B BUJEC KHHU-
TH B TBEPJIOM IeperrieTe, aHAIOTHYHO COOPHUKY TpPY/IOB
TIEPBOTO CUMIIO3UyMa, H3MaHHOMY B 1994 1.

A. /. Kosanenxo, /1. B. I[lewiexonos

25-26 Hosi0pst B JlomMe MeXIyHapOJHBIX COBEIa-
nuii OUSN npoxogmna XVII exeromnast koHpepeHIUs
«Hayxa. @unocogua. Penucus». Ee opranuzatopamu
BolcTynuin Ponp anocrona Asapest llepBo3BaHHOro u
OOBbeTMHEHHBIH WHCTUTYT SACPHBIX HCCIEIOBAHUN TpH
AKTUBHOM y4acTHMH MOCKOBCKOTO IOCYapCTBEHHOIO YHH-
Bepcurera uM. M.B.JIoMmoHOCOBa, MOCKOBCKOH NpaBo-
CITaBHOW ITyXOBHOW akazemuu, llpaBocmaBHOTO CBATO-
THUXOHOBCKOTO T'YMaHHUTapHOTO YHUBepcuTeTa, VHCTUTYyTa

lems of reconstruction of the accelerator complex J-PARC
(Tokai, Japan) after the earthquake and further prospects
of this complex’s development. R.Bartollini spoke about
the development of a new source of synchrotron radiation
of the 4th generation in Oxford (UK). N.Polukhina made
a report about the scientific programme of the Lebedev
Institute of Physics.

FAIR (Darmstadt, Germany) and NICA (JINR, Dubna)
are among the most advanced projects of future accelera-
tor complexes of heavy ions and polarized particles (an-
tiprotons, protons and deuterons). C.Omet, V.Kekelidze
and G. Trubnikov made detailed reports on the status and
implementation of these projects. The report by G.Krafft
from the Jefferson Laboratory (Virginia, USA) was made
“in absentia”, as the author was not able to come to the
Symposium. In 1994-2014 the unique accelerator complex
CEBAF was constructed in this laboratory. Today it oper-
ates successfully; it functions on the basis of gradual modi-
fication of the microtron. The facility is unique and pro-
vides fundamental research of the deuteron structure and
solution of applied tasks in laser physics at free electrons.

A number of memorial reports were delivered:
B.Bolotovsky, I.Savin, V.Nikitin, and V.Glagolev spoke
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about their personal reminiscences of V. Veksler and made
reviews on research results at PI RAS, JINR and CERN
related to the involvement and the name of Academician
V. Veksler.

Important events of the Symposium that were in a way
the conclusions of its work were the consideration of the
proposal to develop a future collider complex at the proton
energy 2x50 TeV, the status of the CLIC and ILC proj-
ects in the report of D. Schulte (CERN) and signing of the
Protocol of Intentions on the participation of JINR in the
work-out of the conceptual project FCC (Future Circular
Collider).

To conclude, the phase-stability principle is still chal-
lenging. It is possible to construct accelerators for as high
energy as desired. The scale 100 TeV is not science fiction
and, as was said in the concluding report by A.Kovalenko
(JINR, Dubna) “From the Synchrophasotron to the
Pevatron”, it is possible to think about 1000 TeV.

The Organizing Committee plans to publish the review
reports by the participants of the Symposium as a book in
hard cover, similar to the Proceedings of the first Sympo-
sium published in 1994.

A. Kovalenko, D. Peshekhonov
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HayyHO MHQoOpManuu nmo obmecTBeHHbIM Haykam PAH,
Wucruryra punocodun PAH.

Co nmHA TIpoBeNeHUs TEepBOH KOH(MEPEHINH IPOIILIO
25 ner. C Tex MOp YYaCTHUKH U OPraHU3ATOPBl HE Ipe-
Kpallajy IOIMbITOK O0BEIUHNUTh BOZMOXKHOCTH HAy4HOTO,
¢mmocopckoro W PETUTHO3HOTO TIOIXOIOB IS ITOWCKa
OTBETOB Ha BBI30BBI COBPEMEHHOCTH. [ JTaBHOW TEMOH HBbI-
HemrHed koHdepeHmu crana «HanmoHambHO-KyIbTypHas
HWICHTUYHOCTh B COBPEMEHHOW Poccum: MCTOKHM, 0coOeH-
HOCTH, ICPCTICKTHBBD».

B koH(epeHIMH TPUHSIM ydacThe NpernojaBaTesu
MockoBckoii myxoBHOU akagemun (MJIA): 3aciryKeHHBIH
npodeccop MJIA, 10KTOp OOrOCIHOBHS, aKaaEeMHK
PAEH A.U.Ocunos; mpodeccop MJIA, uieHn HayuHO-
penaknuoHHOTO coBeta «IIpaBocIaBHOM SHIMKIIONIEANID
noktop ¢wmrocopekux Hayk A.T.KazapsiH; mpopexrop
[0 HAy4YHO-OOTOCIOBCKOW paboTe KaHAUAAT OOrOCIOBHS
mpotouepeit A.3anoproB; moueHt PITY um. CB. Moanna
Borocnosa, kananaar ¢uinocodckux Hayk, KaHauaar 0o-
rocnoBus uepeii C. Jlomycuu, a TakyKe CTY/IEHThI aKaJIeMHUH.

Ha xoH(pepeHIMH 0OCYXIaNHUCh CIEIYIOIINE TEMBI:
Poccust 1 «pycckuii MUp» — OCOOEHHOCTH CTaHOBJICHUS
U OIpE/CNCHUs] HAIMOHAIBHO-KYJIBTYPHOW HIICHTHYHO-
CTH; UMBWJIM3ALMOHHAS HICHTUYHOCTh M TpaKIaHCKas
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CaMOMJCHTHU(HKAIMA B YCIOBHSIX IIoOann3aluu U Bce-
obObemuTIoNe MH(OpPMATHU3aMU; POJIb IPABOCIABHS H
JIpyTUX TPAAWIUOHHBIX penuruii Poccum B ¢opmuposa-
HUU HalMOHAJIBHO-KYJIBTYPHOM MJIEHTUYHOCTH; 3a7a4u
KyJABTYPHOH IIOMUTUKH M CTPATErH4eCKUe IPHOPUTETHI
paszButus Poccuu; posp HaydyHOro 3HAaHUS B CTPYKType
OOIIECTBEHHOTO CO3HAHMS B IPOLUIOM M HACTOSIIEM, CO-
LUOKYJIBTYpHBIE aCNEKThl HAYyYHOM MOJUTHUKY; TPaJullU
PYCCKOW MBICIH M WHTENJIEKTyalbHas KyiabTypa Poccun;
poib rocyaapcTBa, LEpKBH M oOuiectBa B (popmHpoBa-
HUM HAIMOHAJIBHO-KYJIBTYPHON MICHTUYHOCTH B MCTOPUH
Poccun.

C | mo 5 nmekabpst B Jlaboparopuu TEOpETHYECKOM
(GU3MKU IIPOLUIO 7-€ cosewjanue no npeyu3uoHHou Gu-
3UKe U PyHOAMeHmaaIbHbIM PU3UUECKUM KOHCHAHMAM.
CoBelianye MpoBOIUIIOCH POCCHICKOI pabodel rpynroii
PHK KOJIATA mipu monuep:kke MeXIyHapOIHOU pabodeit
rpymsl KOJJATA (CODATA) no ¢yHnameHTalbHbIM (u-
3UYECKUM KOHCTaHTaM.

[IpUATHBIM CIOPIIPH30M /711 OPraHU3aTOPOB CTANIO 3HA-
YUTEJIFHOE KOJMYECTBO MOJIOJBIX YYACTHHKOB, CTYACHTOB
U acnupaHToB, u3 Jlyonsr, Mockssl, Cankr-IlerepOypra u
Camapsl. lIMu Oblta ipezicTaBieHa MOYTH TPETh JOKIAJIOB,

On 25-26 November XVII annual conference
“Science. Philosophy. Religion” was held at JINR ICH,
Dubna. It was organized by the Foundation of St. Andrew
the First-Called and the Joint Institute for Nuclear Research,
with active participation of the Lomonosov Moscow State
University, the Moscow Orthodox Spiritual Academy,
St. Tikhon’s Orthodox University of Humanities, the RAS
Institute of Scientific Information on Social Sciences, and
the RAS Institute of Philosophy.

The first conference on this topic was held 25 years
ago. Participants and organizers have kept since making ef-
forts to combine advantages of scientific, philosophic and
spiritual approaches to search for solutions of modern chal-
lenges. The main topic of the current conference was “The
National Cultural Identity in Modern Russia: The Origins,
Peculiarities, and Prospects”.

Teachers of the Moscow Spiritual Academy — MSA
Distinguished Professor, Doctor of Theology, RANS
Academician A.Osipov; MSA Professor, member of the
scientific editorial board of the “Orthodox Encyclopaedia”,
Doctor of Philosophy A.Kazaryan; Pro-Rector on scien-
tific-theological work, Candidate of Theology Archpriest
A.Zadornov; Assistant Professor of the Russian Orthodox
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University after St. John the Evangelist, Candidate of Phi-
losophy, Candidate of Theology priest S. Domuschi — and
students of MSA took part in the conference.

The following topics were discussed: Russia and the
Russian world — peculiarities of formation and determi-
nation of the national cultural identity; civilization identity
and civil self-identity in the conditions of globalization and
total IT penetration; the role of the Orthodox and other tra-
ditional confessions of Russia in the formation of the na-
tional cultural identity; tasks of cultural policy and strategic
priorities of the development of Russia; the role of scientific
knowledge in the structure of the social mind in the past and
at present, social cultural aspects of scientific policy; tradi-
tions of Russian thought and intellectual culture of Russia;
and the role of the state, church and society in the formation
of the national cultural identity in the history of Russia.

On 1-5 December, the 7th Workshop on Precision
Physics and Fundamental Physical Constants was held
at the Bogoliubov Laboratory of Theoretical Physics. The
Workshop was arranged by the Russian National CODATA
Task Group and was endorsed by the International CODATA
Task Group on Fundamental Constants.
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YCTHBIX M CTEHJIOBBIX, 110 BCEM OCHOBHBIM HaIPaBJICHUSM
KOH(EPEHIINH.

Bonbrast yacTe TEOpETHYECKUX MCCIIEIOBAHHH 11O Te-
MAaTHUKE KOH(bepeHLII/II/I BBINIOJTHSIETCS MMeHHO B Poccun u
B cTpaHax Bocrounoii EBporisl, B TO BpeMsi Kak JOpOTo-
CTOSIIME IKCTIEPUMEHTHI TIPOBOJISATCS MO BCEMY MUPY. DTO
00CTOSTENTLCTBO O0YCIIOBIIJIO HEKOTOPBIH TEOPETHUECKUH
YKJIOH B IIPOTPaMMe COBEILaHUSI.

3HAYNTENFHOE KOJINIECTBO MPE3CHTAINH OBLITO ITOCBSI-
IIIEHO BOMPOCAM HM3MEPEHHs 3apsiIOBOrO Pajnyca JIErKHX
simep. OO30pHBII JOKIIAI IT0 METOaM H3YUICHHUS PaIiuyCOB
siep B TSOKEJBIX aToMaxX CO CTaOWIBHBIMHU SIAPAaMH M UX
M30TOMax OBUT MpeaCcTaBleH COTpyaHukoM JlaGoparopum
snepHblx peakuuil K. Mapunosoii. Teopetuueckue pacue-
THI IOMOOBCKOTO CJIBHTA JUIS aTOMOB MIOOHHOTO renms, “He
u *He, 6bimn onoxenst A. A. Kpytossiv. JlanHas paGora
HMMEET HETTOCPECTBEHHOE OTHOIIEHHE K IIPOBOANMBIM CEl-
gac B PSI (IlIBefimapusi) sKcriepuMeHTaM 110 M3MEPEHHUIO
3apAI0BOTO Pajiuyca Tenona, i, — sipa “He, u anbda-ua-
cTHIBl — snpa aroma “He. Vike H3BECTHO, 4TO B 9THX DKC-
TIEPUMEHTaX CEPbE3HBIX PACXOKICHUH C 3apsI0BBIMH pa-
JnycaMu, oJIy4a€MbIMU M3 JaHHBIX IO paCCEIHUIO DJICK-
Tpona, He HaOmomaercs. C.I.Kapmen6oiim (I'AO PAH)
MMPOBEJT aHAJIN3 COBPEMEHHBIX TaHHBIX, UCITOJIB3YCMBIX JIJI1
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OITpEe/IeIICHNsI 3apsI0OBOTO pajiyca MPOTOHA U HPOOJIEMBI
«MIOOHHOTO pajauycay» nporoHa. OCHOBHOHI BBIBOA — HH-
Kakoi MpoOieMbl «MIOOHHOTO paanycay, CKOpee BCETO,
HET, a €CTh HEYYTCHHBIE CHCTEMaTH4YEeCKHE MOTrPEeIIHOCTH
SKCIEPUMEHTOB, KOTOPbIE Ha/10 AKKYPATHO UCCIIEI0BATb.

H.H.KomaueBckuii mpuBe3 Ha KOH(EPEHIHIO TPYII-
my MomoAblX ydeHsIXx m3 CkomkoBo, ®UAH, MOTU u
BHUN®TPU, kotopble 3aHUMAIOTCS pa3pabOTKONW poc-
cuiickoro sTajgoHa BpeMeHH. [IoMUMO TpagMIIMOHHBIX Ba-
PUAHTOB 4acOB, OCHOBAHHBIX HAa aTOMax LIE€3Hs MU MOHAX
amrfomuaus 1 prytH, H. H. KomageBckum o6cyxaancs Bo3-
MOJKHBIM IEPCIEKTUBHBI BapUaHT, OCHOBAaHHBIM Ha aro-
Max TyJus B onthueckux perrerkax. K. Xabaposa paccka-
3a1a 0 (PU3MUECKOH pea3aliy 4acoB Ha 0a3e CTpOHIHS,
pa3pabaTelBaéMbIX B paMKax HAalMOHAIBHOM ITPOTrpaMMBbl
[TIOHACC. [HoapoOHbIii aHaIM3 ONTHYECKUX PEIICTOK IS
aTOMHBIX 4acoB ObuT naH B. J]. OBcsiHHUKOBEIM. B 9acTHO-
CTH, JIETaJbHO OOCYXIAJOCh HCIONb30BAHUE «Marunye-
CKHX» YaCTOT 3JIEKTPOMArHUTHBIX KOJEOaHWI pemeTky,
IPU KOTOPBIX BJIMSHUE JIMHEWHBIX CHCTEMaTH4ecKuX 3(¢-
(heKTOB Ha CIIBUT CIIEKTPa aTOMa B BEPXHEM M HIKHEM CO-
CTOSIHUSIX COKPAIIAIOTCSI M YYeT HEIMHEWHBIX 3(QeKToB
TIOJIEH UTPAET CYHIECTBEHHYIO POJIb.

It was a pleasant surprise for the conference organizers
that a substantial number of young scientists, students and
postgraduates from Dubna, Moscow, Saint-Petersburg and
Samara attended the Workshop. They made about one third
of the whole number of presentations, oral and in posters,
covering all topics of the conference.

The major part of theoretical research related to the
conference is carried out basically in Russia or in countries
of Eastern Europe, while more expensive experiments are
performed all over the world. That explains some theoreti-
cal overload in the programme of the Workshop.

A considerable number of presentations were devoted to
measurements of the charge radius in light nuclei. A review
talk on experimental methods of studying nuclear charge
radii for heavy nuclei was given by K.Marinova from the
Flerov Laboratory of Nuclear Reactions. Theoretical calcu-
lations of the Lamb shift for atoms of muonic helium, *He
and “He, were presented by A.Krutov. This research has
a direct relation to an experiment carried out now at PSI
(Switzerland), which intends to measure charge radii of a
helion, # — a nucleus of 3He, and of the alpha particle — a
nucleus of “He. It is already known that in these experi-
ments there is no discrepancy with the data obtained from
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the electron scattering. S.Karshenboim (Pulkovo observa-
tory) performed an analysis of modern data used for deter-
mination of the charge radius of a proton in connection with
a problem of “muonic proton radius”. The main conclusion
is that most likely there is no problem of “muonic radius”,
but there are some unaccounted systematic effects in ex-
periments, which should be carefully studied.
N.Kolachevsky brought to the Conference a group
of young scientists from Skolkovo, the Lebedev Institute,
the Moscow Institute of Physics and Technology, and the
National Metrology Institute VNIIFTRI, who are working
on the National Standard of Time. Beyond the traditional
versions of optical clocks based on cesium atoms or ions of
aluminium and mercury, N.Kolachevsky discussed a pos-
sible promising choice of thullium atoms trapped in an op-
tical lattice. K. Khabarova spoke about practical realization
of strontium optical clocks which are developed within the
National GLONASS Programme. Detailed analysis of opti-
cal lattices for atomic clocks was made by V. Ovsiannikov.
In particular, the use of “magic” frequencies for electro-
magnetic oscillations of a lattice were discussed. “Magic”
frequencies are chosen in such a way that linear systematic
effects for upper and lower states cancel each other and it




KOHPEPEHLINN. COBELWAHWNA

AHOMaJbHBIN MarHUTHBI MOMEHT MIOOHA U BBIYUCIIE-
HHE aJJpOHHOTO BKJaJla B MAarHUTHBI MOMEHT MIOOHA 00-
cyxnaincs B noknanax A.b. ApOysosa u /1. H. lllemskwHa.
OrpomHbIH WHTEpec BbB3BaM Joknansl J[. XopBara u
JI. H. CmupHOBOi1 00 sxcriepumenTax Ha LHC — oTkpbITHH
6030na Xwurrca, napamerpax CTaHIapTHON MOJICITH U OTpa-
HUYeHusX Ha ee pacmupenus (SUSY u np.), moucKax Bo3-
MOXKHBIX MPOSIBIEHUH TeMHOI Marepuu. BzaumoaeiicTBuio
CrMHa ()epMHOHA C TPABUTAIIMOHHBIM IIOJICM U OTPaHUYC-
HUIO Ha ()OHOBOE MPOCTPAHCTBCHHO-BPEMEHHOE KPyUCHHE
U3 TOCIICTHUX IKCIICPUMCHTOB OBLITH TIOCBSIICHBI JOKJIa IbI
O.B. Tepsiea u A. 1. Cunenko.

HewnsMeHHO BBICOKMM OCTaeTCsi MHTEPEC K TeMaTHKe
Bapuanuu (yHIAMEHTAIbHBIX (DPU3NYECKUX KOHCTAHT BO
BpeMeHH 1 poctpaHcTBe. C. A. JIeBmakoB pacckasal mpo
MOCIIeIHUE acTPODU3NICCKIE PE3yNIbTaThl, KOTOPHIC MOKA-
3BIBAIOT, YTO OOJIee JeTaJbHBIA aHaIu3 JaHHBIX HaOJIro/e-
HUU KBa3apoB JlaeT HYJIEBOE 3HAUEHUE BapHallMK KaK KOH-
CTaHTHI [I, OTHOIICHUS MacC MPOTOHA M 3JIEKTPOHA, TaK U
KOHCTaHTHI TOHKOH CTPYKTYyphl a. B noxnane M. I Kosznosa
MPO3BYYASIO HHTEPECHOE MPEAJIOKEHUE HUCIIONB30BaTh BhI-
COKO3apsIHBIC HOHBI B KA9€CTBE BO3MOKHBIX KaHUIATOB
Ha cBepXTOuHbIe Yyackl. B uactHocTH, M. I. KO3110BBIM U €10

CONFERENCES. MEETINGS

COaBTOpaMU OBLTH TpeAToKeHBI 10 HOHOB ¢ Y3KUMH ONTH-
YeCKUMH TIePeXOlaMH M BBICOKOM UYyBCTBUTEIEHOCTHIO
K BapHaIluy KOHCTAHTEHI a.

HemaBHO B 3KCIIEpUMEHTaX 10 U3MEPEHUIO g-(hakTopa
CBSI3aHHOTO 2JIGKTPOHA B MOHE yriepoja ObLJIO MOIyYeHO
HOBOE 3HAYEHHME aTOMHOW MacChl 2JIEKTpOHA, KOTopas B
13 pa3 yayummna touHocts CODATA10, npu sToM atom-
Has Macca MPOTOHA B HACTOSAIICE BpPEeMs W3BECTHA C IIO-
TPEITHOCTRIO B 3 pa3a OoJbIleli, 4eM B MOJTYYeHHOM 3Ha-
YeHWH MaccHl AekTpoHa. B moxmane B. M. Kopobosa Oput
MIPEACTABICH pacdyeT (yHIAaMEHTAIBHBIX BHUOPAIIOHHBIX
MIEPEXO/I0B B MOJICKYJIIPHOM MOHE BOJOPOJIA, KOTOPBIN TMO-
3BOJISIET YMEHBIIUTD MMOTPEIIHOCTH B 3HAUEHUH (I, OTHOIIIE-
HUS Macc MPOTOHA W AJIEKTpoHa, Ha mopsaok. /1. bakanos
nokasas, KaKk MOJIEKYJIApHBIA noH Bogopoga HD' mosker
OBITh MCIOJB30BaH Ul PeajH3aliid CBEPXTOUHBIX YacOB
(~10’18) Ha OCHOBE KOHIICIIIMM KOMIIO3MTHOH YacCTOTBHI,
MO3BOJISIIONIEH Ha HECKOJIBKO MOPSIAKOB MOIaBUTh CUCTEMa-
THYeCKHe YPQPEKTHI OT BHEIIHUX MOJICH.

Bcero B coBemanuu npuHsi yyactue 71 4enoBek u3
OUAN, Poccun, Bbemopyccum, Kazaxcrama, bonrapum,
Benrpun u CrioBakumu.

becomes essential to take nonlinear effects resulting from
the applied laser field into account.

Anomalous magnetic moment and hadronic contri-
bution calculations were discussed in talks by A.Arbuzov
and D. Shemyakin. Great interest was drawn by the talks
of D.Horvath and L.Smirnova about recent experiments
at the LHC: discovery of the Higgs boson, parameters of
the Standard Model and constraints on its possible exten-
sions (SUSY etc.), and search for evidences of dark matter.
Fermion spin interaction with gravitational field and con-
straints on background space-time torsion from the latest
experiments were considered in the talks by O. Teryaev and
A. Silenko.

A topic of variation of fundamental physical constants
remains one of the most intriguing and attractive in the pro-
gramme. S. Levshakov spoke about the latest astrophysical
measurements, which show that a more careful analysis of
data from quasars gives zero value for the variations of g,
the proton-to-electron mass ratio. We have the same result
for the fine structure constant a. In the talk by M.Kozlov
an interesting suggestion was put forward to use highly
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charged ions as possible candidates for ultra precision
clocks. In particular, M. Kozlov with co-authors found 10
ions with narrow optical transitions and high sensitivity to
variations of the constant a.

Recently, in experiments measuring the g factor of
a bound electron in a carbon ion, a new value for atom-
ic mass of an electron was obtained which improved the
CODATA10 precision by a factor of 13, whereas the value
of the proton atomic mass is known with uncertainty, which
is three times worse. In V.Korobov’s talk, calculations of
fundamental vibrational transitions in hydrogen molecular
ions were presented which allow reducing the uncertainty
in u, proton-to-electron mass ratio, by an order of magni-
tude. D.Bakalov demonstrated how the hydrogen molecu-
lar ion HD* may be used for realization of ultra precision
clocks (~10718) based on the concept of the composite fre-
quency, which allows one to suppress systematic effects of
external fields by a few orders of magnitude.

The Workshop was attended by 71 participants from
JINR, Russia, Belarus, Kazakhstan, Bulgaria, Hungary, and
Slovakia.
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C 20 1o 24 oxta6pst B OMSU npomna 5-s mkona mo
MHPOPMALMOHHBIM TEXHOJIOTHAM «I pud u adomunucmpa-
mueno-ynpasnenyeckue cucmemul I[EPH), opranuzo-
BanHast JlabGoparopueil MH(OPMAIIMOHHBIX TEXHOJIOTHI
OUSIN npu moaiepKKe rpyIsl pa3paboTKH COBPEMEHHBIX
MHQOPMALMOHHBIX CHCTEM JeNapTaMeHTa OCHOBHOM WH-
¢bpacrpykrypsl LIEPH u HanmoHanpHOTO MCCIieIoBaTeb-
ckoro sigepHoro yHuBepcurera « MU®U». Lenb nikonsr —
nepenaya 3HaHWM, HAKOIUICHHBIX U pa3BuBaeMbix B OMSAN
n LIEPH B o6nact coBpeMeHHBIX HH()OPMAIIMOHHBIX TEX-
HOJIOTHH JJIs1 TOATOTOBKHU KaJIpOB.

[IIkona ObLTa MOCBSIIEHA BOMPOCAM YIPABICHUS
CJIOKHBIMU HAy4YHBIMH KOMIUIEKCAMU W MH(OPMAIIMOHHBI-
MH CHCTEMaMH Ha mpumepe paspadarbiBaeMbix B OWSIN
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u IEPH texnonoruii. B 2014 r. xpyr yHHBEpCHTETOB
OBUT pacIIMpeH, ¥ B IIKOJIE MPHHSIIN y4acTHE CTYICHTHI U
acrupaHThl U3 12 Beaymux By3oB. «/leOroTaHTaMmy CTaiau
Canxr-IletepOyprckuii  rocy/1apCTBEHHbIH YHHBEPCHUTET,
MI'Y um. M.B.JlomoHocoBa, Huxkeropoackuii rocynap-
cTBeHHbIH yHuBepcuteT uM. H.U. Jlobauesckoro, Poccuii-
CKUI yHUBEpPCHUTET ApYXObI HaponoB, POY um. I'. B. [Tne-
XaHOBa, TBepcKoll rocygapCTBeHHBIM yHHBepcuTeT. Ilo
TpaJuLMK HapsAy C POCCUHCKUMM CTYJCHTAMHU B ILIKOJE
NpUHAIM Yy4yacTHE CTYyAEHTHl M3 YHuBepcureTa [laBna
Moseda Hladpapuxa B Komme (Cropakus) 1 TOHIHCCKOTO
rocynapctBenHoro yuusepcurera (I'pysus). Ha otkperrnn
LIKOJIBI BBICTYNWIIN: BuLe-qupexrop OUSU I B. Tpyoun-
KoB, upektop Jlaboparopun nH(GOPMAIIMOHHBIX TEXHOJIO-

Jly6na, 2024 oxts10ps. 5-s1 mxona 1mo nHGOPManMOHHEIM TeXHOJIOTusIM «[pu 1 aqMUHHCTpaTHBHO-yIIpaBieHdeckue cuctems! [IEPH»

Dubna, 20-24 October. The Fifth School on information technologies “Grid and Advanced Information Systems”

On 20-24 October, the Fifth School on informa-
tion technologies “Grid and Advanced Information
Systems” was held under the auspices of the Joint Institute
for Nuclear Research, the European Organization for
Nuclear Research and the National Research Nuclear
University “MEPhI”. The organizers were the Laboratory
of Information Technologies, JINR, a group of Advanced
Information Systems at CERN General Infrastructure
Services Department and the National Research Nuclear
University “MEPhI”.

The goal of the School was to share the knowledge
gained and expanded at JINR and CERN in the field of
modern information technologies, attracting and preparing
students to work in this field.
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The School “Grid and Advanced Information Systems”
was held in the JINR International Conference Hall, Dubna,
and was devoted to the management of scientific complexes
and information systems on the example of technologies de-
veloped at JINR and CERN. This year the list of participat-
ing universities has been extended. In total, students from
12 leading universities were invited. The newcomers were
Saint-Petersburg State University, the Lomonosov Moscow
State University, the Lobachevsky State University (Nizhni
Novgorod), the Peoples’ Friendship University of Russia,
the Plekhanov Russian University of Economics, and Tver
State University. Traditionally, among the participants were
students from the National Research Nuclear University
“MEPhHI”, the Bauman Moscow State Technical University,
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ruii B.B.Kopenskos, npesugenr MU®U b. H. Onbixuii,
comnpezacenaresb U OIUMH M3 OCHoBareieil wmkonsl [ Me-
THECOH. JIJIsi y4acTHUKOB OBUTM NPOYHTAHBI JICKIUH I10
6a3aM JaHHBIX, OONAUHBIM BBIYUCICHUSIM, JCKTPOHHBIM
OubIMoTEKaM, TPHU/I-TEXHOJIOTHSIM, pa3paboTKe IporpaMM-
HOTO oOecmedeHus, yckoputenpbHoMy komruiekcy NICA,
coznanuro nenrpa Tier-1 B OUSN. B ponn npenonasare-
JIeH MIKOJIBI BRICTYNWIM Bemymmue crenunanuctsl OVAN u
LIEPH.

Haubonpmmii mHTEpec BhI3BamM Mokinansl [ Merue-
coHa «Pa3paboTka 3alMIIEHHOTro0 MpOorpaMMHOro obec-
neuenus ans WWWy, P. TutoBa «<HTML 5», JI.Ilatepa
«CummerpudHas KpunTorpadusi: OT APEBHOCTH 1O CO-
BpeMeHHOro koxupoBanus», B.Jl.Kexenunze «IIpoext
NICA», B.B.KopenbkoBa «Ilnanel u mnepcrnekTuBsl pas-
Butus Jlaboparopun HWHGOPMAIMOHHBIX TEXHOIOTHI,
T.A.Crpmx «Co3nanne Tier-1 nenrpa B JlyOHe: miiansl u
nepcnekTuBsl pazsutus», B.Il.Tepara «KBanToBoe mpo-
rpammupoBanue», O.U.CrpensroBoit «TexHomorun mna-
pauIENIbHOTO IPOrPAaMMHUPOBAHNS HA THOPUTHBIX apXHUTEK-
Typax», A. A. KimmmenToBa «bAK: Gomnbivie 1anHbIe U BbI-
30BBI 11 COBPEMEHHOTO KOMIBIOTHHTa», 1. A.OcockoBa
«MHTENNeKTyanbHBI aHaIN3 JaHHBIX B DIIOXY OONBIINX
nmaaHbix (Big Data)».
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Opranuzaropamu KOsl co ctoponbl [[EPH Obuto
MPOBEJICHO COPEBHOBAHUE CPENM YUACTHUKOB. B mepBblit
JICHb 3aHSTHH CTyAE€HTaM ObUIO BBIAAHO 3aJaHue, KOTOPOe
OHHU MOIJIM PeIIaTh M PEealn30BbIBATH B TEUECHHE BCEH He-
nenu. Jlyuie Bcex cripaBmiics ¢ 3ananueM K. Kopenanos u3
MI'TY um. H.D.baymana, Bropoe MecTO 3aHsJIa KOMaH/aa
CTYAEHTOB M3 TBEPCKOTO TOCYAapCTBEHHOTO YHUBEPCUTETA
(P.EBnoxumoB, A.Tapakanos, W.IllaBeikuna, [I.IllaBbI-
PHH) M TPEThE MECTO 3aHsJIa KOMaH/1a CTY/ICHTOB U3 YHHBEP-
cuteta «/lyona» (A./IBoituenkos, E.[lonruii, [I. Eropos,
A.WnbuH, P. Kpacukos, B. Ky3nenos, 0. Camoiinos, A.l'a-
MOHEHKO). [1o OKOHUaHMU LIKOJIBI TOOEUTEIISIM OBUIN BPY-
YEHBI TIPU3HI.

M. Bawawwun, T. 3auxuna

C 10 o 15 HOs16ps B lyOHE mpoxoamia 5-s MOJIOAEK-
Has HayyHas 1kona «IIpuboper u memoovl IKcnepumen-
mansnoil A0epHoil pusuKu. INEeKMpoHUKa u Agmomamu-
Ka IKCnepUMeHmAaIbHbIX YCHAHOGOK», OPTaHU30BaHHAS
Jlaboparopwueit HefiTporHoi ¢u3nku uM. 1. M. dpanka.

VYuactue B IIKOJNE NPUHSIIM CTYJICHTBI, aCIUPAHTHI
u Mononele ydeHsle u3 13 ropomoB Poccum, YkpawuHsI,
benopyccun, Kazaxcrana, Apmenun u MoHronuu, Koto-
pBIe OTOMpANNCh C YYETOM HX chenuaibHocTed. Llembio
IIKOJIBI OBIIO 3HAKOMCTBO MOJIOJBIX YYEHBIX, CTYAECHTOB

the Moscow Power Engineering Institute, and “Dubna”
University, as well as students from Slovakia (Pavol
Jozef Safarik University in Kosice) and Georgia (Tbilisi
State University). The School was opened by JINR Vice-
Director G. Trubnikov, LIT Director V. Korenkov, President
of the “MEPKI” University B. Onykiy, co-chairman and co-
founder of the School D. Mathieson. The participants heard
lectures on Database, Cloud Computing, Digital Library,
GRID technologies, software development, the NICA ac-
celerator complex, Tier-1 in Dubna, etc. The lectures were
delivered by the leading specialists from JINR and CERN.

The greatest interest was attracted by the reports pre-
sented by D.Mathieson “Secure Software Development
for World Wide Web”, R. Titov “HTML 57, L. Pater “Sym-
metric Cryptography: From Ancient World to Modern
Ciphers”, V.Kekelidze “NICA Project”, V.Korenkov “La-
boratory of Information Technology: Plans and Prospects”,
T. Strizh “TIER 1 in Dubna: Plans and Prospects”, V. Gerdt
“Introduction to Quantum Computing”, O. Streltsova
“Parallel Programming Technologies on Hybrid Archi-
tectures”, A.Klimentov “LHC: Big Data and Computing
Challenges”, and G. Ososkov “Data-Mining at the New Era
of Big Data”.
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The CERN organizers held a competition among the
School attendees. At the beginning of the School a task was
presented. The students were supposed to work and accom-
plish it throughout the week. K.Korepanov (the Bauman
Moscow State Technical University) was one of the best
who coped with the task. A second place was given to the
team from Tver State University (D. Shavyrin, I. Shavykina,
R.Yevdokimov, and A.Tarakanov), and a third one went
to the team from “Dubna” University (Yu.Samoilov,
Ye.Dolgiy, A.Ilyin, A.Dvoychenkov, R.Krasikov, A.Ga-
ponenko, and V.Kuznetsov). At the end of the School the
winners were awarded with prizes.

M. Bashashin, T. Zaikina

The 5th International Scientific School for Young
Scientists and Students “Instruments and Methods of Ex-
perimental Nuclear Physics. Electronics and Automatics
of Experimental Facilities” was held on 10-15 Novem-
ber in Dubna. The School was organized by the Frank
Laboratory of Neutron Physics.

The School brought together students, postgraduates
and young scientists selected with regard to their specializa-
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JlaGoparopust HEUTPOHHOM (H3NKU
nm. 1. M. ®panxka, 10-15 HOSOpsL.
5-1 MexxayHapoaHas 1Kojia
«[Tpnbops! 1 MeTOAEI
SKCIIEPUMEHTAIbHON SAEepHON
(u3HKN. DIEKTPOHMKA U aBTOMATHKa
9KCIIEPUMEHTAIBHBIX YCTaHOBOK»

Frank Laboratory of Neutron
Physics, 1015 November.
The 5th International School
“Instruments and Methods of
Experimental Nuclear Physics.
Electronics and Automatics of
Experimental Facilities”

JTABC PATOFR

=
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W aclMpaHTOB C COBPEMEHHBIM COCTOSHHEM IPUOOpPHOI
1 METOJIMUECKON 0a3bl A7l IPOBEACHHS 3KCIEPUMEHTOB C
MTOMOILIBI0 HEUTPOHOB.

B nmepBblii  1eHb paOOTBHl ILIKOJBI BHIE-AUPEKTOD
Wucturyra P. Jlegaumkn o3Hakommn ciymrareneii ¢ OMSN
1 HanOoJiee Ba)KHBIMU HAIPABJICHUSIMU €TI0 JCITEILHOCTH.
Hupexrop JIH® B. H.IlIBenoB npounTan JEKUUO O TEMa-
tuke JIH®, moquepkHyB B CBOEM BBICTYIUICHUH HEOOXOAH-
MOCTB MPHUBIICUCHHSI MOJIOBIX MTPO(ECCHOHAIIOB B 00JaCTH
NIEKTPOHHUKH U aBTOMAaTHKU K paboTe 110 pa3BUTHIO SKCTIe-
PUMEHTAJIbHBIX YCTAaHOBOK UMIYJIbCHOTO peakTopa MIBP-2,
a TaKXKe Ha MCTOYHUKE PE30HAHCHBIX HeWTpoHoB MPEH.
Y4YacTHUKM IIKOJBI TOJYYHIH OOMIMPHYIO HMH(OpPMAIUIO
0 BO3MOYKHOCTAX J1Ja0OPATOpUH 1O OPraHU3aLNHU IPOXOXK-
JCHHS IPEAJUILIIOMHBIX IPAKTUK, TOATOTOBKH JUIIJIOMHBIX
paboT M mepcrneKkTUBaxX JalbHEHIIEro TPyl0yCTPOHCTBA B
JIH® no HanpaBieHUSIM LIKOJBL.

IIporpamma mikonel BKmodana 14 jekuuit Bemymux
yaensix u crieranuctoB JIHO, JIUT u qupexiun OMAN,
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Ha KOTOPBIX CTYAEHTHI 33/aBalldi MHOXECTBO BOIPOCOB.
Taxoke ObUTH ITPOBEEHBI 4 MPAKTHUECKUX 3aHATHA, HA KO-
TOPBIX CITYIIATSITN UMEIHA BO3MOKHOCTH Y4acTBOBATh B pe-
NICHUU HECKOJBKUX YYEOHBIX 3a7a4 10 TEeMAaTHKE JICKIIUN
7 03HAKOMHTBECS C HEMOCPEICTBEHHOW paboTOil Bemymnx
CIEIUAINCTOB OTAeNla KOMILIeKca crekrpomeTpoB JIHO.
JIsl y9aCTHHKOB IIKOJIBI OBITM TIPOBEACHBI YKCKYpCHUH Ha
HBP-2.

Ha mikosie Oblia MpoBeicHA CECCHsI CTYICHUYECKUX JI0-
KIIQJI0B, Ha KOTOPOH OBLIO MPEACTaBICHO 15 MOKIIamoB, BEI-
3BaBIIUX OOJIBIIION MHTEPEC Y4acTHUKOB. Jlyuiie nokia-
JI6I OBIITH OTMEYCHBI OPTKOMUTETOM IIKOJIBI CHICTIHATHHBIMH
JIUIUIOMaMH U MoJlapKaMHu.

B pamkax HIKOJIBI COCTOSIICS KPYIJIBIM CTOJI, KOTOPBIi
TTO3BOJIIJI CITYIIATEIISIM BBIPa3UTh CBOE MHEHHE 00 ypOBHE
OpraHu3aluy U 3aHATUN, BHECTH TMOJIE3HBIE MPEATOKESHHS
Tt OyIyTINX IPAKTUKYMOB U SKCKYPCHH, a TaKoKe MmoxKema-
HUS JUIS TOCIETYIOIIMX IIIKOJL.

tion from 13 cities of Russia, Ukraine, Belarus, Kazakhstan,
Armenia and Mongolia.

The purpose of the School was to introduce the partici-
pants to the current state of the art in the instrumentation
and methods of neutron experiments. On the first day of
the School, JINR Vice-Director Professor R. Lednicky gave
an interesting lecture about JINR and its main fields of re-
search activities. FLNP Director V. Shvetsov outlined in his
speech the research areas being explored in the Laboratory,
emphasizing that the Institute must involve young profes-
sionals in the field of electronics and automation in the
activities on the development of experimental facilities at
the IBR-2 pulsed reactor and the IREN resonance neutron
source. The participants gained detailed information on the
possibilities available at FLNP for organization of pre-grad-
uation practical training, preparation of diploma theses and
further employment in FLNP within the fields of research
covered by the School.

The School scientific programme included fourteen
lectures by leading scientists and specialists of JINR, which
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aroused keen interest among the students. Also, four labo-
ratory tasks were carried out, during which the attendees
could take part in the solution of several problems with-
in the topics of the lectures and get acquainted with the
work of the leading specialists of the FLNP Department of
Spectrometers’ Complex. An excursion to the IBR-2 fast
pulsed reactor was organized during the School.

The School organized a forum for presentation and dis-
cussion of students’ research reports, which were met by
the participants with great interest. The best presentations
were awarded by the Organizing Committee of the School
with special diplomas and prizes.

After the official events were over, during the round-
table discussion with the organizers of the School, the stu-
dents gave their opinion about the level of organization and
quality of activities, made useful suggestions for future
workshops and excursions, and expressed their best wishes
for future schools.




NAMATN YHEHOIO

IN MEMORY OF THE SCIENTIST

Tymuno PE/I’KE
Tullio REGGE
11.07.1931 — 23.10.2014

Ymen u3 xu3Hn Tynwo Pemxe. [locrme monroii GomesHn
MUp MOKHUHYJI OZMH U3 SPYANIINX U CaMOOBITHEHIINX YUSHBIX
XX B., ¥ 9Ta HOBOCTH TTOBEPIIa B TIIyOOKOE Tope BCEX €ro Jpy-
3eH, KoJUIeT, BceX, KTO padoTall ¢ HUM paHee, U, KOHEYHO, €T0
ponubix. Hacnenne ero uneit u pusnko-mMareMaTudeckux KOH-
CTPYKLIMH OcTaHETCs C HaMH HaBceraa. HoBoe rokosenue yue-
HBIX, MHOT/IA Ia)Ke HE OT/IaBas ceOe B 3TOM OTueTa, OyIeT pas-
BHBATh TEOPUH, 3aPOKJICHUE KOTOPBIX HE MOIJIO OBI TPOU30MTH
6e3 nnerr Pemxe. Te, kro nmuno 3uan Tynwo, kro paborain ¢
HUM B HayKe W/HIIU B APYTUX OOJIACTSIX YETOBEUECCKUX M KyIlb-
TYPHBIX 3HaHUH, Bceraa OyayT HOMHHUTH 3TOI0 OPUTHHAIIBHOTO,
MHOTOI'PAaHHOTO U HEOOBIYHOTO YesIOBEKa.

Bynyun omHMM M3 ero cambIX OJM3KUX KOJJIET TO pado-
TE€ U, B HEKOTOPOM CMBICJIE, €r0 YUEHHKOM, sl MOy 0000LIUTH
DTyOOKyI0 caMOOBITHOCTE TyJIHO ¥ OMHOBPEMEHHO chopMynu-
poBarh, YTO SBISIETCS, 10 MOEMY MHEHHIO, BEJIMYAWIINAM JI0-
CTOMHCTBOM €r'0 JINYHOCTH: OH BCET/1a JIeIall BETUKHE BEIIU, HO
HUKOT/Ia HE OTHOCWIICS K HUM cepbe3Ho. OH o0nazian mobo3Ha-
TEJNIBHOCTHIO U (haHTa3uel peOCeHKa, OUeHb YMHOTO peOcHKa, H,
Kak Bce JIeTH, OH urpai. Ero urpsl ObUTH 4pe3BBIYANHO CIOX-
HBI ¥ OCHOBBIBAJIMCH Ha COBEPIICHHO HOBBIX HOHATHUSX, U, TEM
HE MEHee, [UIs HETO 3TO OBUIM IPOCTO UTPbI, YTOHYCHHBIC HH-
TEJUIEKTyallbHbIE UT'Pbl, KOTOPBIC MPUTITHUBAIN €r0 BHUMaHNE
n 6y}II/IJ'II/I €r0 TBOPYECKHE ITOPLIBBI. Kax Tomnpko ero naesamMmn
MOTJIM TIOJTb30BATHCS APYTHE U ¢ HUX CITafail akaJeMHIeCKUi
MIOKPOB, MpeBpallias uX B OCHOBY JJIsl CO3/IaHHsI IPOCTPAHCTBA
CTPYKTYPHBIX HCCIEJOBaHMH, K KOTOPOMY HPHCOCTUHSINCH
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Tullio Regge passed away a few days ago. One of
the most brilliant and most creative minds of the 20th
century has left the world stage after a long physi-
cal decline that was cause of deep sorrow for all of his
friends, colleagues, former co-workers and, of course,
relatives. The influence of his ideas and the legacy of his
imaginative physical-mathematical constructions will
stay with us for ever. New generation scientists, some-
times not even aware of that, will develop constructions
whose very conception would be unconceivable without
Regge’s creations. Those who knew Tullio personally,
those who interacted with him both scientifically and/or
in other human and cultural activities, will never forget
his very original, multi-faced and intriguing personality.

Having been one among his closest co-workers and,
in some sense, his disciple, I can summarize Tullio’s deep
originality and, at the same time, formulate what, from
my own viewpoint, is the greatest praise of his personal-
ity, by saying that he always did great things never taking
them seriously. He had the curiosity and the fantasy of a
child, of a very clever child, and, just as all children do,
he played. His games were of very high complexity and
were based on quite innovative conceptions yet, for him,
they were just games, sophisticated intellectual games
that attracted his attention and stimulated his creativity.
The moment they appeared to be useful, the moment they
unveiled their academic texture, becoming the basis for
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y4eHbIE CO BCEro Mupa, TylIno COBEPIICHHO TEPsUI UHTEpEC K
CBOMM TBOPEHMSM M OHH BBI3BIBAIN Y HEro CKyKy. Ero pazym
oOpalnascs K MOUCKY HOBBIX HHTEPECHBIX HIP.

Jlydmmm npuMepoM MOWX CJIOB SIBJISIETCS OJTHO M3 CaMbIX
PaHHUX €r0 Hay4YHBIX W3bICKAHWH, HEMEAJICHHO Ha3BaHHOE €ro
MMEHEM U INpHUHECILIEe €My MHPOBYI) M3BECTHOCTb, IPUBEI-
LIyI0 €r0 K MOJY4eHHIO MO3UIuK B MIHCTUTYTE yrmyOIeHHBIX
nccnenoBanuii B [IpuHcTOHE: 51 MMelo B BUIY nonioca Pedoice.
Orta ero nepBas mobena npomsonwia B 1957 1., korma Tymmo,
ponuBiiemycs B Typusne B 1931 1., 061710 BCero ABajIath MIECTh
JeT. Yernex 3aKIIoqalcs B OTKPHITUH HEYJIOBHMOTO MaTeMaTH-
YECKOTO CBOMCTBA MOTEHIUAIBLHOTO PACCESIHUS B HEPEISATH-
BHUCTCKOI KBAaHTOBOM MEXaHUKE, a UMEHHO: aMIUIMTyAa pac-
CESTHUSI MOXKET pacCMaTpUBAThCS KaK aHAINTHICCKAs (PyHKINS
YIJIOBOI'O MOMEHTA, 4TO AOIYCKAeT PACHIMPEHHE B KOMILIEKC-
HYIO IIJIOCKOCTb, W MOJIOKEHUE TOJIIOCOB OTPEJIENIECT BEIHIH-
HY CTENEHHOTO POCTa aMIIUTYyAbI. JIerkKo MpUMEHUMBIE K pe-
JSTUBUCTCKOMY CIIy4aro, Iontoca Pemke OTKpbUIN HOBYIO 3py
B TEOPHH PACCESHMS M 3aJI0KUIN OCHOBY, Ha KOTOPOH NECATh
JeT ciycTs BeHenuano BBen TyajbHbIE aMIUIUTY/Ibl U CO37al
Teopuro cTpyH. B Teuenne Oonee necstu net momoca Pemxe,
TpaekTtopuu Pemxe, nouepHue tpaekropuu Pemxe u npouue
TIOHATHS OBUIN B aKTHBHOM CJIOBape (PU3UKOB, 3aHUMABIINXCS
BO BCeM MHpPE (U3UKOI BBICOKMX dHepruid. M Ha 3amane, 1 Ha
BocTtoke npoBoauiIichk ceMUHaphbl, KOH(EPEHIINH, Ha KOTOPBIX
9TH TEPMHHBI OBUIM Ha CIIyXy, HO TyIHO HE IpUHMMAI aKTHB-
HOTO Y4acTHsl B 3TUX HayuyHbIX (opymax. Ero ym Obun 3aHsT
Ipyrumu Bonpocamu. M Bot B Hauane 1960-x rr. Pemke BBO-
JIUT TIOHATHUE Ucuucienus Pedowce, CAMIITUIAATBHOE OMIHCAHNE
TEOPHH OTHOCUTEIBLHOCTH, I11€ IPOCTPAHCTBO U BPEMsI alllIPOK-
CHMHUPYIOTCSI CKJICMBAaHWEM MHOTOTPAaHHUKOB. McumcieHus
Pexe ObUIM MEPBOM MOINBITKON JMCKPETH3ALNHN KaINOPOBOY-
HOW TEOpHH, KOTOPYIO MOXKHO OBIJIO MCIOJIB30BaTh B YUCIICH-
HOM MOJICTUPOBAHUU W KOTOpasl Jajla Hadajlo PEIIeTOYHBIM
KaJMOPOBOYHBIM TEOpHsM. 3aTeM NIyOOKasi OpUTHHAIBHOCTh
MbltieHus: Tymno nposiBuiIach B OTKPBITHH U YMHOM HCIIONb-
30BaHUM TOHKUX aHAJMTHYCCKUX CBOMCTB HEOXHJAHHBIX 00b-
€KTOB, Ha MEPBBIN B3I OTHOCSIIHUXCSA K JIPYTHM 0OIacTsM
¢u3ukKu 1 MaremaThky. Tak BO3HHUKIIA Uesl UCCIIEA0BATh Tpa-
BUTAIMIO W JMCKPETH3alNI0 HUCKPUBICHHBIX MHOTOOOpa3Hid.
Kosdpduumentsr Kiebma—Toprana rpyrnmnbl BpamieHHH, Tak
Ha3blBacMble j-KOA(P(UIMEHTHI, Ha NEpBBIA B3I HE HMe-
JM HUYETO OOIIETO C BBIIEYNOMAHYThIMH TeMamu. OJHaKO B
CUMMETPHSX MOCIECTHUX M UX aHAJTUTUYECKOM MPOIOLKEHUU
Tynuo Hamen KoY K peIIeHNI0 3aJaui U cO3/all CBOe HOBOE
TeOMETPHUECKOE NCUHCIICHHE.

OH TakXe BHEC OYCHb BayKHBIH BKJIaJl COBMECTHO C Yuile-
POM B TEOpHIO BO3MYIIEHUH 4yepHbIX JbIp. Tynuo Pemxe mo-
ayuun npemuto um. JI. XeliHemaHa IO MaTeMaTHUYeCKOI
¢usnke B 1964 1., mpemmuro ropoxa Komo B 1968 1., mpemmuro
uM. A.DiHmTeitHa B 1979 1. u menans um. C.Ilaysmna B
1987 . B 1996 r. MexayHapoqHblii LEHTP TEOPETHUYECKOM
¢u3uku B Tpuecre Harpaamn ero mexanbto um. I1. Jlupaka.
Haxopnsich B 3BanHuu npogeccopa 1o Teopur OTHOCUTEIBHOCTH
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the development of a structured field of research in which
many other scientists entered world-wide, that moment
Tullio’s creatures completely lost the interest of their fa-
ther and became to him boring. His mind turned in other
directions looking for new exciting games.

What I said is best exemplified by the history of
what has been one of his earliest scientific contributions,
to which his family name was immediately attached,
winning him a world-wide fame that led to his appoint-
ment at the Princeton Institute for Advanced Studies:
I mean Regge Poles. This first achievement dates back
to 1957 when Tullio, born in Torino in 1931, was only
twenty-six of age. It consists in the discovery of a subtle
mathematical property of potential scattering in non-rela-
tivistic quantum mechanics, namely, that the scattering
amplitude can be thought of as an analytic function of
the angular momentum which admits an extension to the
complex plane, and that the positions of the poles deter-
mine power-law growth rates for the amplitude. Easily
extended to the relativistic case, Regge poles opened a
new era in scattering theory and provided the framework
in which, ten years later, Veneziano introduced dual am-
plitudes and gave birth to String Theory. For more than
a decade Regge poles, Regge trajectories, Regge daugth-
ers, intercepts and the like were the common language of
high energy physicists all over the world. Seminars were
given, conferences were organized, both in the West and
in the East, where such words were ubiquitous, yet Tullio
was not taking great part in this festival, his mind being
mostly concentrated on other issues. Indeed in the early
1960s, Regge introduced Regge Calculus, a simplicial
formulation of General Relativity where space-time is
approximated by gluing together polyhedra. Regge cal-
culus was the first instance of discretization of a gauge
theory, suitable for numerical simulation, and an early
relative of lattice gauge theories. Once again Tullio’s
deep originality showed up in the discovery and in the
clever use of subtle analytical properties of unsuspected
objects, at first sight pertaining to different provinces of
physics and mathematics. The proposed object of study
was gravity and the discretization of curved manifolds.
The Clebsch—Gordan coefficients of the rotation group,
the so-named three j coefficients seemed to have nothing
to do with it. Yet in the symmetries of these latter and
in their analytic continuation Tullio discovered the key
to solve his problem and establish his new geometrical
calculus.

Very important contributions were given by him,
in collaboration with Wheeler, also to the early theory
of black-hole perturbations. Tullio Regge received
the Dannie Heineman Prize for Mathematical Physics
in 1964, the Citta di Como prize in 1968, the Albert
Einstein Award in 1979, and the Cecil Powell Medal in
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Typunckoro ynuepcurera ¢ 1961 1., oH Takke ObUT YWICHOM
WHucTuTyTa yroyOneHHBIX HcciemoBaHuil B I[IpuHCTOHE 1O
1979 1., Ho 3atem BepHysics B Typun. B 1989 r. on 6611 n30pan
B EBpomneiickuii mapiaMeHT 1 0 OKOHYaHUH 3TOTO Ha3HAYCHUS
B 1995 r. Obu1 npumIaiieH Bo3miaBuTh Kadenpy B TypuHCKOM
MOJIUTEXHUYECKOM WHCTUTYTE, TJ€ TPENoAaBal BIUIOTH 0
yxoxa Ha niercuio. Tymmo Pemxke ObuT Taxke AEHCTBUTEIHHBIM
wieHoM HanponanpHol akagemuu e JIMHUEH ¥ U3BECTHBIM
0O0IIECTBEHHBIM sesiTeneM B Mranun Onmaroznapst ero akTHBHO-
MY Y4acTHIO B TeJiefie0arax 1o pa3InyHbIM BOIIPOCAM OT dHEp-
TeTHKH J10 OMOATHKH. Ero 3Hanm n kak aBTopa OpUrnHaIbHBIX
Hay4YHO-TIOMYJIAPHBIX KHUT U cTaredl. [TyOnukanus ero anao-
roB ¢ [Ipumo JleBn, NOArOTOBIEHHBIX VIS TIeYaTH U3BECTHBIM
Hay4YHbBIM JKYPHAJINCTOM U TmcareneM IIbepo Buanywun, BbI-
3BaJIa OTPOMHBIM UHTEPEC Y YUTATEIICH.

JInuno s ouennp npusHarenen Tymauo Pemxe 3a 1o, 4To
OH MHOI'OMY MCHS Hay4YWJl B NEpHUOA HAIICTO MHTCHCHUBHOI'O
o01eHns 1Mo Hay4YHbIM Bonpocam. [Ipexxne Bcero, s HaBcerga
3allOMHMJI €ro MOCTyNaT 3a HomepoMm () — Bcerzna OIEeHUBATh
pe3yabTaThl CBOMX COOCTBEHHBIX BBIUYMCIICHUH, TaK Ha3blBae-
MBI IPUHINI KPACOTHI YHCEN U (PUHATBHBIX (HOPMYITHPOBOK.
Hamnpumep, s nenan pacuerst. Eciu st momy4an ko puimeHTst
OZIMH, TIOJIOBUHA, TPETh WJIH, MOXKET OBITh, TPH, TYIIHO TOBOPHII,
YTO €CTh IIAHC, 4TO s ObLI 1paB. Eciu ke g momyyan pe3yiabTar
17 wnm, emie xyxe, 23, Tynro ToBOpHI MHE, YTO JydIle OBLIO
OBl mepesieniaTh pacyeTsl 3aHOBO, U HE XOTEN JaKe B3IIAHYTh
Ha MOHM BbluMclieHus. 1 xoTsa Y HETO MHOT'OMY MOXHO 6])[.]'10
YUHUTBCS, OH OBUT COBEPIICHHBIM AHTUIIOOM aKa/IEMHYECKOTO
npodeccopa. EMy HemocTaBaao 4ecTonroOus, 4ToObl CO31aTh
CBOIO COOCTBEHHYIO HAy4YHYIO IIKOIY, YUUTh JIIOZIEH, KOTOpbIE
cuuTaau Obl €TO CBOUM yUHUTENIEM, 1 YBEKOBEUNBATh CBOU MBIC-
7, oaxoas! U puitocodekue B3mIsbl. OH MOCTOSIHHO OBbUT B
CBOOOIHOM TIONETe U padoTai A yAOBOIBCTBUS CBOETO yMa:
y HEro MpocTo ObUTH APY3bsi, KOTOPHIC MOIIH OTIIPABUTHCS
BMECTE C HUM B MHTEIJUICKTyaJbHbIC NMPUKIIOYECHUS M CO37a-
BaThb MPEANOCHIIKH JUI HOBBIX U3BICKAHUI, N3/1aras eMy CBOU
HepeleHHble 3a1a4i. OH JIErKO BKJIIOYAJCsS B PELICHHUE JIIO-
0011 (PpU3MUECKON MM MaTeMaTH9YecKO 3a1adn, KOTOPYIO eMy
npeaiarany. Harmpumep, ero BKJaJ B TEOPUIO CBEPXTEKYUYECTH
JKHJIKOTO TEIHNsI ¥ BUXPEoOpa30BaHMsI IIMPOKO N3BECTEH, U KOT-
na dymiepeH cran 00bEKTOM YIIIyOJICHHBIX HCCICIOBAHUN Y
XMMHUKOB U (DM3HKOB, OH OB IOTPSICEH TEM, YTO Takasi MoJje-
KyJa MMeJa TPYyMIly CUMMETpuH JoAekasipa. Hagas nsyuars
9Ty npodiieMy, a He (QyJuIepeH caM 1o cede, OH COBMECTHO CO
CBOMM Kouteroil Pukapmo 3eKKWHOI mpeamoden pemars Ko-
HEYHY0 Bepcuto Mozenu Msunra. 1o aToit Mmojenu ciuHb! pac-
T10JTaraloTCsl B BEpPIIMHAX IJIATOHOBCKOTO JojieKadapa. Teopus
KOHEYHBIX TPYMII TIOMOIIAa MY CO3[aTh MOAENb, KOTOPYIO OH
Ha3bIBAJI B IIYTKY (QyTOOIBEHBIM MSYOM.

UroObl yBIICYs €r0 Bamiel mpoOieMoil, BaM HEOOXOIH-
MO OBUIO BBINIOJIHUTH BCETO OJIHO YCJIOBHE: Balla HpoodieMa
JOIKHA OblTa OBITh MAaTEMaTHYECKH YBIIEKaTEIbHOM, a BaIlx
TMMOMBICJIBI — HUCKIIIOYUTECIIbHO MHTCIUICKTYaJIbHBIMU. Ecin BbI
HaYMHAIN OOBSCHSITH €My aKTyaJbHOCTb ATOW MPOOIeMBl, Ja-
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1987. In 1996 he was awarded the Dirac Medal by the
International Centre of Theoretical Physics in Trieste.
Full Professor of Relativity of Torino University since
1961, he was member of the Institute of Advanced
Studies in Princeton from the early sixties to 1979, when
he resumed his chair in Torino. Elected to the European
Parliament in 1989, when he finished his term in 1995, he
was called on a special chair by the Politecnico di Torino,
where he taught until his retirement. Tullio Regge was
also full member of the Accademia dei Lincei and a pub-
lic figure in Italy for his frequent participation to TV de-
bates on a variety of problems ranging from Energetics
to Bioethics. He was also an appreciated writer of quite
original popularizing books and articles. Great interest
was raised by the publication of his dialogues with Primo
Levi that was cured by the renown scientific journalist
and writer Piero Bianucci.

Personally I am very much indebted to Tullio Regge
for what he taught me during our common period of in-
tensive scientific interaction. First of all he instilled in
my mind the principle number zero to evaluate the results
of one’s own calculations, i.e., the principle of beauty of
numbers and of final formulae. I calculated something. If
my coefficients were one, one-half, one third or may be
three, Tullio said that there was a chance that I was right.
If my result involved a 17 or, even worse a 23, Tullio told
me that I had better to redo everything from start and he
did not even want to look at my computations. Although
you might learn a lot from him, he was the very antithesis
of an academic professor. He had no ambition to create
his own school, to educate people who would consider
him their master and perpetuate his thoughts, approaches
and philosophies. He was all the time a free-lancer, work-
ing for the pleasure of his own mind: he just had friends
who might share his intellectual adventures or create the
opportunity of new ones by posing to him their unsolved
problems. He let himself be involved in any new physi-
cal or mathematical problem you would present to him.
For instance, his contributions to the theory of superflu-
idity of liquid helium and vorticity are well known and
when fullerene became an object of extended study by
chemical physicists, he was fascinated by the dodecahe-
dral symmetry group of such a molecule. Starting from
there, rather than study fullerene itself, together with his
collaborator of that time, namely Riccardo Zecchina, he
preferred to solve a finite version of the Ising model in
which the spins are located on the vertices of a Platonic
dodecahedron. Finite group theory helped him to solve
such model to which he hilariously referred to as the
soccer ball. The only condition that you had to fulfill in
order to attract him to your problem is that it should be
mathematically inspiring and that your motivations were
purely intellectual. Starting by explaining to him the rel-
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JIEKO WJTyIHME TEPCHEKTUBBI IS TEOPETHIECKON MM DKC-
NEepUMEHTAJIbHOW (HM3MKH B Cilydae €€ OKOHYATEIbHOTO
PEILICHUS WM TOBOPWIIM €My, KaK MHOTO M3BECTHBIX yde-
HBIX CYHMTAIH 3Ty NpOoOIeMy BaXKHOM, TO 9TO OBUI CaMblii
BEpHBIH crocol moracuTh ero mHTepec. OH mpemmoyen
ObI MOKA3aTh BaM €ro MOCJICAHUN OYCHb 3a0aBHBIN PUCY-
HOK, CEJIaHHBIM Ha KOMIbIOTEPE, KOTOPBI OH IPUIyMall
C TIOMOMLIBI0 KAaKOTrO-HUOYIb XUTPOyMHOIO ajireOpanye-
ckoro Metosa. JInbo oH 3ackimain Obl Bac OECUNCICHHBIMH
AHEKJI0TaMH, pacCKa3blBaTh KOTOpbIE OH ObUI YyJECHBIH,
HEMOBTOPUMBIA MacTep. Y HEro OBUIO MPEKpPacHOE UyB-
CTBO FOMOpPA, U OH JIFOOHJI IYTUTh, BCEIa YMHO M J00pO-
JKeJIaTeJIbHO, U HUKOT/Ia HE JeJajl CBOM IIYTKH 3JI00HBIMH.
On obpamaincst ¢ HayKoH, KaK ¢ UTPOif; caMbIM JIFOOMMBIM
MIEPCOHAKEM €ro IIYTOK OBbLT TOT, KTO OTHOCHIICS K ceOe U
CBOHM JIeJIaM CIIUIIKOM CEPhE3HO.

Hawm Bcem Oyner ne xBarats Tymmno Pemxe, ero TBOp-
YEeCKOro OTHOIICHHS U YMEHHUs HE TOJIbKO H300peTarh HO-
BBI€ MJIeU, HO U CIOCOOCTBOBATH CIIOHTAHHOMY ITOSIBJICHUIO
HEOXXW/IAaHHBIX MPO3PEHHH B yMax €ro KOJUIET, KOTOpble
Bceraa ObUIN €ro BEPHBIMH JAPY3bIMH.

Ilvempo Dpe,
npogeccop Typunckoeo ynusepcumema

— K T —
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AMEPHKA

[MpnHcToHcKkni yHnBepcnteT (Hblo-IIxkepcu, CLIA).
AnbbepT DnHwTeNH B Bo3pacTe 20 ¢ HEGOMBIIKM JIeT 3a
oguH rop ornybnmkoBan paboTbl, obbscHsowre HOTO-
SNIEKTPHYECKNI 3P PEKT, OPOYHOBCKOE OBMKEHHE, CIIe-
LIMaJIbHYI0 TEOPHIO OTHOCHTEJIbHOCTH M E =mc?. Korna
emy 6b110 3a 30, oH nepexkw [lepByI0 MMPOBYIO BOFIHY
¥ OTKpbUI OOLIYI0 TEOPHIO OTHOCHTENIbHOCTH. EfnBa emy
ncrnonamiock 40, OH cTan HOGENIEBCKMM JlaypeaToM.
CerofiHs 3TOT paHHWH MEPHOA KM3HM DHWHIUTEMHA OT-
KPbIJICSI YMTATEJISIM 10-HOBOMY.

VispaTenbcTBO [IpMHCTOHCKOrO YHHMBEpPCHUTETA B CO-
TpyOHH4YecTBe C npoekTom «Hacneane SwHiuteriHa» Ka-
JIMPOPHMIICKOIO TEXHOJIOTMYECKOr0 YHNMBEPCHUTETA pas-
MECTHJIO B OTKPBITOM OH-jlariH mgocTyre 6osiee 5000 mo-
KYMEHTOB, OXBaTbIBaloLKMX 44 roga KM3HW DVHLITEHHA.

IlaHHasi KOJUTEKLIMS AOCTYITHa Ha SI3bIKe OpUrHHana v
repeBefeHa Ha aHIJIMHACKKH. B Hee BXOOsAT Hay4Hble pa-
60TbI yYEHOro, a Takxke rnpodeccroHasbHasl reperncKa
C KOJIJIEFaMH M JIMYHBIE MMCbMa APY3bsiM M YJIeHaM CEMbH
B nepuof 1879-1923 rr.

Takske B OTKPbITOM JOCTyrne paboTa DHHIUTENHA 110
doTO351IeRTprYECKOMY 3PPEKTY (3a KOTOPYIO OH MOJTy-
ynn HobeneBckyio npemnio), paboTbl MO CrieLyabHON
TEOPHUH OTHOCHTEJIBHOCTH, OBIEN TEOPHUH OTHOCHTEJIb-
HOCTH ¥ 4 JIEKLIMH 10 TEOPHUH OTHOCHUTEJIBHOCTH, KOTOPbIE

evance of the posed issue, the far reaching consequences
for Theoretical or Experimental Physics of its eventual so-
lution, or telling him how many distinguished scientists had
considered such a problem as important, was the surest way
to divert his interest. He would rather show you his latest
intriguing computer drawing, generated by some curious
algebraic surface, or he would snow you with an unending
sequence of anectodes of whose telling he was a superb and
unparalleled master. He had a strong sense of humour and
he liked to make fun of everyone, yet always in an intel-
ligent, friendly way that was never malicious. Addressing
science as a game, the favourite targets of his jokes were
all those who took themselves and the things they did seri-
ously.

We all will miss Tullio Regge’s creativity and his abil-
ity not only to invent new conceptions, but also to stimulate
the spontaneous rising of unexpected visions in the mind
of his collaborators who were all the time his affectionate
friends.

Pietro Freé

Professor of Theoretical Physics, University of Torino,
Scientific Counsellor of the Italian Embassy in the Russian

Federation
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AMERICA

Princeton NJ USA, Princeton University Press. In a
single year of his 20s, Albert Einstein published papers
explaining the photoelectric effect, Brownian motion,
special relativity and £=mc?2. In his 30s, he lived through
World War | and came up with the theory of general rela-
tivity. In his early 40s, he won a Nobel Prize.

Today a new window opened into this early period
of Einstein’s life. Princeton University Press, working with
The Einstein Papers Project hosted at Caltech, has made
freely available online more than 5000 documents from
Einstein’s first 44 years.

The annotated documents are available in their origi-
nal language and translated into English. They include
his scientific papers but also professional letters to and
from colleagues and personal notes to and from friends
and family between the years 1879 and 1923.

Also available are Einstein’s paper on the photoelec-
tric effect (for which he won the Nobel Prize); his paper
on special relativity; his paper on general relativity; and
four lectures on relativity Einstein famously delivered at
Princeton on his first trip to the United States.

This is only the first installment. Princeton University
Press and the Einstein Papers Project plan to continue the
project, adding new documents from their collection of
about 30,000.
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SHHLITENH C yCMEeXOM npounTas B [IpnHCTOHe BO Bpemst
cBoero nepsoro nyTteuectsusi B CoenrHeHHble LTaTo.

VspaTtenbctBo [IpMHCTOHCKOrO YHMBEpPCHUTETa M
npoekT «Hacsieane DVHILITENMHA» MJTAHUPYIOT MPOOOJIKUTD
paboTy ¥ MOCTENEHHO MOMECTUTb B OTKPbITBIF HOCTYII
HOBble [OKYMEHTbI M3 KOJUIEKLIMH, COOEpsKaller OKOJIO
30000 HannMeHOBaHHMH.

HaumoHanbsHasi yckopuresibHasi laboparopusi SLAC
(Crandopa, CIIA). B ausape 2015 r. ns MuHncrepcTBa
sHepretrnkyn ClIA nonydeHo nopaTBep:KAaeHHe PHHAHCH-
pOBaHHMs CO3[1aHHsi CAaMOM MOLLHOM B MHpe LidppOBOM Ka-
mepnl (3200 meranmkcenern) B HaunoHansHon nabopa-
Toprn SLAC pisi 60J1bLIOro CUHOMNTHYECKOr0 0630PHOI0O
Teneckoria. C ee MOMOLIBIO YYEHBIM CTaHYT AOCTYITHbI
caMmble ypaJieHHble M TaMHCTBEHHbIE YroJikn BceneHHOH.

A3nd

NPBD (Kuran). 10 suBapsa 2015 r. B ropope
L[3siHMbIHB npoBuHLUKMK ['yaHayH 6bisia TOPKECTBEHHO OT-
KpbITa Mof3eMHasi HeNTprHHas obcepBatopus (JUNO).
Bornee 300 y4yeHbIx v odrLHanbHbIX ML KrnTast n gpyrux
CTpaH TNpPHCYTCTBOBAJIM Ha LIEPEMOHHMH, TMOCBSILEHHON
3TOMY MCTOPUYECKOMY COBBITHIO.

JUNO — BTOpOM HENTPHHHBIN MPOEKT, 6as3npyro-
wmrcst B Krtae (MepBbIf — 3TO SKCMIEPHMEHT Ha peakTo-
pe Daya Bay), Lesiblo KOTOpPOro siBIsieTCsl ONpenesieHne

HepapXUH MacCbl HEMTPMHO MyTEM MPELM3UOHHBIX H3-
MEpEHHH SHEpPreTHYEeCKOro CIEKTpa PEaKTOPHbIX HEM-
TPHHO. Y4YeHble IUIAaHHUPYIOT MOJIyYMTb MepBble AaHHbIE
B 2020 r., a npoBefieHNe NCCIIEAOBAHNN paCcCYUTaHO IO
KparHen mepe Ha 20 neT. HeMITpHHHBIN feTeKTOp, KOTO-
DbI¥ SIBJISIETCS] LIEHTPAJIbHBIM KOMIIOHEHTOM SKCIEPUMEH-
Ta, Oy#EeT CcaMbIM OOJIBLIMM M CaMbIM BBICOKOTOYHBIM B
MHPpe YKHOKMM CLIMHTHIIISILIMOHHBIM AETEKTOPOM.

MesxkpyHapopHasi kosnabopaurs JUNO 6bina cozpa-
Ha 28 wnionia 2014 r. Bonee 300 y4yeHbix n3 45 Hay4HbIX
LIEHTPOB AEBSITH CTPpaH BCTYIHIIM B KOJU1abopaLivio, 1 fe-
CSITb MHCTHITYTOB M3 MSTHU CTPaH IUIaHMPYIOT MPHCOENH-
HHUTBCS K MTPOEKTY.

EBPOIIA

INFN (Mtanns). lNpoekt «INDIGO-DataCloud», ue-
JIbIO KOTOPOTO SIBJISIETCH CO3HaHvie HOBOM IaTdOpMBbI
nporpammHoro obecrnedenns Cloud misi mMexxkmyHapom-
HOro coobiectsa y4eHblx, 6bu1 ogobpeH EBponerckor
KOMHMCCHEN B pamkax mnporpammbl «[ opn3oHTbI-2020».
B ripoekTe y4acTBYIOT 26 MHCTUTYTOB M GOJIbLIMX KOMIa-
HMM 13 11 eBponenckrx cTpaH nog pykosonctsom INFN.

[lpennonaraeTcs, YTO 3TOT HOBbIV MPOEKT, OCHOBAH-
HbIM Ha KomrbloTepHor mopenn Cloud, cTaHeT peluaio-
MM B CcO3faHmn 6osiee TMOKOF KOMIBIOTEPHOM MHpa-
CTPYKTYpPbl Ha €BPOIMENCKOM YPOBHE M OyHeT mydlle Co-

SLAC National Accelerator Laboratory. World’s
most powerful camera receives funding approval. Plans
for the construction of the world’s largest digital camera
at the Department of Energy’s SLAC National Accele-
rator Laboratory have reached a major milestone. The
3,200-megapixel centerpiece of the Large Synoptic
Survey Telescope (LSST), which will provide unprece-
dented details of the universe and help address some of its
biggest mysteries, has received key “Critical Decision 2”
approval from the DOE.

ASIA

IHEP. Groundbreaking at JUNO. On 10 January
2015, the groundbreaking ceremony for the Jiangmen
Underground Neutrino Observatory (JUNO) was held in
Jiangmen City, Guangdong Province, China. More than
300 scientists and officials from China and other coun-
tries attended the ceremony and witnessed this historical
moment.

JUNO is the second China-based neutrino project,
following the Daya Bay Reactor experiment, and is de-
signed to determine the neutrino mass hierarchy via
precision measurements of the reactor neutrino energy
spectrum. The experiment is scheduled to start data-
taking in 2020, and is expected to operate for at least 20
years. The neutrino detector, which is the experiment’s
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core component, will be the world’s largest and highest
precision liquid scintillator detector.

After the determination of theta one-three by the
Daya Bay and other experiments, the next challenge to
the international neutrino community is to determine the
neutrino mass hierarchy. Sensitivity analysis shows that
the preferred range for the experiment stations must be
50 to 55 kilometers away from a nuclear reactor. The
JUNO experiment is in the spotlight of the world scientific
community for its experimental significance and unique
design. On 28 July 2014, the JUNO international collab-
oration was established. Over 300 scientists from 45 in-
stitutions in nine countries and regions have joined the
Collaboration, and over ten institutions from five coun-
tries are planning to join the Collaboration.

EUJROPE

INFN. A cloud for European research. The INDIGO-
DataCloud project, with the objective of developing a new
CLOUD software platform for the scientific community,
has been approved by the European Commission within
the scope of Horizon 2020. Twenty-six institutions and
major companies from 11 different European countries,
coordinated at the European level by the ltalian Institute
for Nuclear Physics (INFN), are participating in the
project.




DIGEST

OTBETCTBOBATb TpeBOBaHMSIM pacTyLIErO YMCIa HayYHbIX
3agad.

B npoekT INDIGO B KayecTBe NapTHEPOB BXOISAT Ye-
Thipe KpyrnHble [CT-komnannm: «Santer Reply» (Mtanus),
«T-Systems» ('epmanmsi), «Indra» (Vicranus) v mexxny-
HapofHasl KoMrnaHHs «Atos». B mpoekTe yyacTByiOT MC-
cllefoBaTesIbCKUe MHCTHUTYTbl M YHMBEpPCHTETHI VTanuy,
Vlcnannm, Nepmannm, [optyranvm, Hunepnanpos, Lsen-
uapuv, Ppanuwmm, [onbum, CoeaqnHeHHoro KoponescTtia,
Yewckor Pecnybnrkn n XopeaTrhn. Y4aCTHUKaMH MPOEK-
ta INDIGO sasnsitorcst Takske L|IEPH (LUBeriuapusi), DESY
(Tepmannsi), CNRS (Ppanums) n STFC (CoennHeHHOE

KoponescTBO).
[lo nporpamme «['opn3oHTbI-2020» EBponenckon
KoMrccren 6bul ofobpeH ewe omgunH npoekt — «EGI-

Engage», KOTOpbIM HamnpaBJiEH Ha paclIMpeEHHE M yKpe-
MJIeHVe CYLIECTBYIOIEN KOMITbIOTEPHON MHMPaCTPYyKTY-
pb1 EBporbl.

The new initiative, which is however based on the
Cloud computing model, will constitute a decisive step
forward towards the implementation of a more flexible
computing infrastructure at the European level, able to
better meet the needs of a much larger number of differ-
ent research areas. The construction of the Grid had in
fact as its primary objective the sharing of computing re-
sources, with a view to an extremely complex task, such
as the analysis of the LHC data.

INDIGO has as industrial partners four major Euro-
pean ICT companies: ltaly’s Santer Reply, Germany’s
T-Systems, the multinational Atos, and Spain’s Indra. In
the project are involved research institutions and univer-
sities from Italy, Spain, Germany, Portugal, the Nether-
lands, Switzerland, France, Poland, the United Kingdom,
the Czech Republic, and Croatia. Among the others par-
ticipating in INDIGO are CERN (European Organization
for Nuclear Research), DESY (Deutsches Elektronen-
Synchrotron) in Germany, CNRS (Centre National De La
Recherche Scientifique) in France, and STFC (Science
& Technology Facilities Council) in the United Kingdom.

Within the scope of Horizon 2020, there is anoth-
er major European project recently approved by the
European Commission, EGI-Engage, which aims to
broaden and strengthen the existing European research
computing infrastructure.

K O o —
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HOBbIE MYBJIMKALIA
NEW PUBLICATIONS

OB matu MuHyTax oT BoWHbL [lyTeBoauTens mo ma-
MATHBIM MecTaM roposa JIyOHBI, CBS3aHHBIM C COOBI-
tusiMu Benmkoit OreuectBeHHoi BoiHbI: K 65-neturo
[To6enpt. — Teepw: Bonra, 2010. — 64 c.: wi1. — B Haz-
3ar.: AqmuHHECTpays T. Jlyonsr MockoBcKoit 0011
Five Minutes before War: A guide to memorial places
of the city of Dubna related to the events during the
Great Patriotic War: To the 65th Anniversary of the
Victory Day. — Tver: Volga, 2010. — 64 p.: ill. — In
the heading: Administration of Dubna Moscow Region.

O Ipucnonos H. H. lyona 2014: kaneHaapb 3HaMEHATE b~
HbIX Aar. — TBeps: Bonra, 2014. — 118 c.: u.
Prislonov N. N. Dubna 2014: Memorial Data Calendar. —
Tver: Volga, 2014. — 118 p.: ill.

O burenvkuii C. M. BBeneHre B TEOPHIO pacCesiHUs. —
Wzn. 2-e. — M.: URSS, 2014. — 96 c.: un.
Bilenky S.M. Introduction to the Theory of Scatter-
ing. — Second edition. — M.: URSS, 2014. — 96 p.: ill.

O Ucropus coznanus cuaxpouuknorpora OUAN (B moky-

MEeHTax 1 BocrioMiHanusx)/ Oour. pex.: H. A. Pycakosuy;
Cocr.: I. B.Kucenes, 0. A. barycos, H. C.KaBaneposna,
E.M.Momuanos, b. M. Crapuerxo. — [ly6na: OUAU,
2014.—257 ¢.: wn. — (OUSIU; 2012-37). — bubmauorp.:
c. 205-2009.
The History of Development of the JINR Synchro-
cyclotron (in documents and memoirs) / Gen. review:
N.A.Russakovich; Compiled by G. V.Kiselev, Yu.A. Ba-
tusov, N.S.Kavalerova, E.M.Molchanov, B.M. Star-
chenko. — Dubna: JINR, 2014. — 257 p.: ill. — (JINR;
2012-37). — Bibliogr.: p. 205-209.

O Coselianue mo MpenU3UOHHON (u3nke U (yHIaMEH-

TaJbHBIM (U3NIECKUM KOHCTaHTaM, JlyOHa, 1-5 nek.
2014 r.: Te3ucsl noknanos. — Jy6ua: OMSAN, 2014. —
48 c.: nn. — (OUAU; 118-2014-90). — bubauorp. B
KoHIle Te3. — B Hamzar.: OObeIWHCHHBIA WH-T sep-
HBIX uccienoBaHnil. Jlab. TeopeTHdeckod (QHU3UKH
um. H. H. boromo6oBa.
Meeting on Precision Physics and Fundamental Physics
Constants, Dubna, 1-5 Dec. 2014: Report Abstracts. —
Dubna: JINR, 2014. — 48 p.: ill. — (JINR; D18-2014-
90). Bibliogr.: end of papers. — In the heading: The
Joint Institute for Nuclear Research. The Bogoliubov
Laboratory of Theoretical Physics.

3 Relativistic Nuclear Physics: From Hundreds of MeV to
TeV: Proceedings of the 12th International Workshop,
Stara Lesna, Slovak Republic, June 16-29, 2014. —
Dubna: JINR, 2014. — 170 p.: ill. — (JINR; E1,2-2014-
83). — Bibliogr.: end of papers.

O [pemwioxkeHnnss B NporpaMMy pasBHTHA KOMIUIEKCA
cnekTpoMeTpoB Ha peaktope MBP-2 na 2015-2020 rr. /




Cocr.: 0. E.Topuikosa; Pen.: 1. I1. Kosnenko.
OUsIN, 2014. — 106 c.: uB. wir. — (OUAU; 2014-86).

Proposals to the Programme of the Development of the
Spectrometer Complex at the IBR-2 Reactor for 2015—
2020 / Compiled by Yu.E.Gorshkova; Ed.:
lenko. — Dubna: JINR, 2014. — 106 p.: col. ill. —

(JINR; 2014-86).

O O6beMHEHHBIN HHCTUTYT SIICPHBIX HCCIeMOBanuii. Jla-
6oparopus saepHbIx mpobmem mMm. B.II. [[xenmemosa.

[omoxenne o JlaGoparopuu — SACPHBIX
uMm. B.II. I)xenenoBa OObEIMHEHHOTO

15 ¢. — (OVISINE; 2-8669).

HOBbIE NMYBJIMKALINA

MHCTHUTYTA
AIepHBIX uccrenoBannid. — Jyona: OUAU, 2014. —

NEW PUBLICATIONS

— JlyOHa:

D.P.Koz-

The Joint Institute for Nuclear Research. The Dzhelepov
Laboratory of Nuclear Problems. Regulations on the
Dzhelepov Laboratory of Nuclear Problems of the
Joint Institute for Nuclear Research. — Dubna: JINR,
2014. — 15 p. — (JINR; 2-8669).

O [poGiaeMHO-TEMATHICCKUI TUTAH HAyIHO-MCCIIEI0BA-

TEJIBCKUX PadOT M MEXIYHapOAHOTO COTPYIHHYECTBA

mpobieM
Topical

OO0BeIMHEHHOTO WHCTHUTYTA SACPHBIX NCCIICAOBAaHUN Ha
2015 . — [dy6na: OUAU, 2014. — 252 ¢. — (OUsAU;
11-8659).

Plan for JINR Research and International

Cooperation 2015. — Dubna: JINR, 2014. — 204 p. —

(JINR; 11-8660).

OYAA

PARTICLES AND NUCLEI

O Beimenmmii B cBeT BhIyck 5-6 (2014, T.45) xypHa-
na «®Du3nKa IEMEHTAPHBIX YaCTHL U aTOMHOTO S1pay

BKITFOUACT CICAYIOIIHNE CTATbU!

Lvizanos FO. C. CHUHTE3 HOBBIX CBEPXTSDKENBIX dJIEMEH-
TOB Ha YCTaHOBKE JTyOHEHCKHUI1 ra30HATOHEHHBII cera-

parop: CyMMa TEXHOJIOTUI

Aoaman I'I’, Aumonenxo H.B., 3yboe A.C. ]JIBoiiHbIC
SIICPHBIC CUCTEMBI B PEAKIUSIX TIOJTHOTO CIIASHUS

Haxou M. HykJI0H-HYKJIOHHOE B3aUMOJICHCTBHE: KpaT-

Kuit 0030p

losons A.H., Kynnennuxos 3.JI., Kanowibeu C.C.,

Kpacunvnuxoe B. B. HeWTpoHBI IPOTUB paka

beonsaros A. A. O MOIBEPOBCKON TCOPHH MHOTOKPATHO-
TO paccestHUs 3apsDKeHHBIX yacThl (1947-1948 rr) u ee

KPUTHUKE B IMOCIEAYIOMINE T'OABL

Homuvinuywin A. I1., Konvuyosrckun A. M. Ctatuctuueckoe
MOJICTUPOBAHUE MPOIIECCa MHOTOKPATHOTO KOMITTOHOB-

CKOT'O pacCeaHUs

Anmaiickuii M. B., Kanymxuna H.E., Kpuvinos B.A.
KBaHTOBbIC HEHPOHHBIC CETH: COBPEMEHHOE COCTOSIHUE

U MCPCICKTUBLI PA3BUTHUA

O3 Issue 5-6 (2014. V.45) includes the following articles:
Tsyganov Yu. S. Synthesis of New Superheavy Elements

at the Dubna Gas Filled Recoil Separator: Sum of

Technologies
Adamian G.G., Antonenko N.V., Zubov A.S. Dinuclear

Systems in Complete Fusion Reactions

Naghdi M. Nucleon—Nucleon Interaction: A Typical/
Concise Review

Dovbnya A.N., Kuplennikov E. L., Kandybey S.S., Kra-

siljnikov V. V. Neutrons against Cancer

Bednyakov A. A. On Moliere's Theory of Multiple Scat-

tering of Fast Charged Particles (1947-1948) and Its

Critique during the Next Years
Potylitsyn A. P, Kolchuzhkin A. M. Statistical Simulation

of the Multiple Compton Scattering Process

Altaisky M. V., Kaputkina N.E., Krylov V.A. Quantum
Neural Networks: Current State and Perspectives of

Development

Ahmadov A. I, Kuraev E. 4. Jets Production in Peripheral
Interactions of High-Energy Leptons, Quarks, Photons,

and Gluons with the Proton

Axmedos A.HU., Kypaes 3.A. ObpazoBanue CTpyi mpu
nepu(GepuIeckoM B3aNMOACHCTBUH BBICOKOIHEPTETH-
YECKHUX JIEITOHOB, KBapPKOB, ()OTOHOB, IIFOOHOB C HPO-

TOHOM
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2015

19-e pabouee coenianne «Teopust HyKJIealuy U €€ IPUMEHEHUSD

MemopuanbHblid cemuHap, nocBsiiieHHbId 100-1eTnio co THs poXKIeHUs
ynena-koppecnongenra AH CCCP @.JI. [llanupo

Cemunap «/306paHHbIE BOIIPOCH! KBAHTOBOW TEOPHH TIOJISH, TOCBAICHHBIN HaMATH

2. A.KypaeBa

2-e 3acenanue [locrostHHOrO KOMHTETa 1O coTpynHUYecTBY INFN-OMAN

Jun OUSIU B Cepbun

MexaynapomnHoe coBermanue komutadopanuun COMPASS-II o anpoHHO# cTpyKType
u cekrpockormu (IWHSS-2015)

Juu OUSU B Bonrapun

23-ii MexxyHapoIHbIi ceMHHap 110 B3auMoieiicTBIIO HeHUTpoHOB ¢ sitpamu (ISINN-23)
[lepBBIii aTan MeXTyHApOIHON CTyIeHUSCKOW NpakTukKu (s ctyaeHToB APE)

18-e MexayHapomgHoe paboduee COBEIIaHNE TI0 KOMITBIOTEPHOM anredpe

Juu OUSU B Apmenun

Juu OUSAU B I'py3un

Pabouee coBemanue komnabdoparyn «batikam»

4-s1 MexaynaponHas koHpepeHus «CoBpeMeHHbIe TPoOIeMbl TeHETUKH, Paaro0H0IOTHH,
PaTMOdKOJIOTHN 1 3BOJIONNIY, ocsmeHHast H. B. Tumodeesy-PecoBckomy

U €ro Hay4yHOM LIKojIe

Ceccus [IporpaMMHO-KOHCYJIBTaTUBHOTO KOMHUTETA TIO sI/IepHOI (hu3nke

4-51 I1Ixona-koHdepeH1Hs MOJIOABIX yueHbIX U cneuuanictoB OMSAN «Amymra-2015»

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMHUTETA 1O (PM3HMKE YaCTHIL
®opym bpazumus—OUSAN «Pybexu pu3nkn aTOMHOTO S/Ipa, SIEMEHTAPHBIX YaCTHIL
1 KOH/ICHCHPOBAHHBIX COCTOSHHN

1-20 anpens, lyOHa
6—7 ampens, JlyOona

6-8 ampeus, Jly6Ha

Amnpens, Pum

14—15 mas, benrpan
17-23 mas, Cy3nans,
Poccus

19-22 mas, Codust
25-29 mas, JlyOHa
25 mast — 11 urons, JlyoHa
26-27 mas, [1yona
Wronb, EpeBan
Uronn, Tounmcu

2-5 urons, /lyOna
2—6 uroHs,
Canxkr-IletepOypr

4-5 nons, [ly6na
6—13 utons, Anymira,
Kpbim

15-16 uronst, {yOHa
15-19 urons, HyoOna

2015

The 19th Research Workshop “Nucleation Theory and Applications”

The memorial seminar dedicated to the centenary of the birth of RAS Corresponding
Member F. Shapiro

The seminar “Selected Issues of Quantum Field Theory” in memory of Eh. Kuraev

2nd meeting of the Standing Committee on Cooperation between INFN and JINR
JINR Days in Serbia

The International Workshop on the Hadron Structure and Spectroscopy (IWHSS-2015).
COMPASS-II Collaboration Meeting

JINR Days in Bulgaria

The 23rd International Seminar on Interaction of Neutrons with Nuclei “Fundamental

Interactions & Neutrons, Nuclear Structure, Ultracold Neutrons, Related Topics” (ISINN-23)

The first stage of the International Student Practice (for students from ARE)
The 18th International Workshop on Computer Algebra

JINR Days in Armenia

JINR Days in Georgia

The BAIKAL Collaboration Workshop

The 4th International Conference “Modern Problems of Genetics, Radiobiology, Radioecology

and Evolution” dedicated to N. Timofeeff-Ressovsky and His Scientific School
The Meeting of the Programme Advisory Committee for Nuclear Physics
The 4th Conference-School of Young Scientists and Specialists of JINR (Alushta-2015)

The Meeting of the Programme Advisory Committee for Particle Physics
The Brazil-JINR Forum “Frontiers in Elementary Particle, Nuclear and Condensed Matter
Physics”

1-20 April, Dubna
6—7 April, Dubna

6-8 April, Dubna
April, Rome

14-15 May, Belgrade
17-23 May, Suzdal,
Russia

19-22 May, Sofia
25-29 May, Dubna

25 May — 11 June, Dubna
26-27 May, Dubna
June, Yerevan

June, Thilisi

2-5 June, Dubna

2—6 June,
Saint-Petersburg, Russia
4-5 June, Dubna

6—13 June, Alushta,
Crimea, Russia

15-16 June, Dubna
15-19 June, Dubna
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Hlkona st yunteneid pusnkn u3 crpan-ydactaun OVSIN

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMHUTETA IO (pU3MKE KOHAECHCHPOBAHHBIX CpPeIl
Mexnynaponnas koHpepeHnus «IHTerpupyemMbple CHCTEMBI 1 KBAHTOBBIE CHUMMETPHUIDY
(ISQS-22)

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMHUTETA TI0 siJIepHOI (u3uke
MexnyHaposHas mKomna «SnepHas pu3nKa — HayKa ¥ IPUMEHEHHE)

9-e pabouee coBemanne TxoOkeaHCKOTO TIeHTpa TeopeTndeckoit puzuku u JITO OUAN
«CoBpeMeHHbIe TPOOJIEMBI SIePHON (U3NKH U HIEMEHTAPHBIX YaCTHID

Hlkona st yunreneid pusnku u3 MocKkBb

65-s1 MexxayHapoHast KoHpepeHIus 1o siuepHoit husuke «Sapo-2015. HoBble ropi30HTEI
B 00JNIacTH AEpHON (HU3UKH, aTOMHOH, (PEMTO- 1 HAHOTEXHOJIOTHI», Py pOUCHHAS

K 60-neturo OUAN

Jletnsis wkona «IlnotHas marepusi»

MexnyHapozanas mkoina « CHMMETpHsl B MFHTETPUPYEMbIX CUCTEMaXx U siiepHON (usnke»

Jlernsis mkona «Mopdosorust manoro ropoaa (yona)»

Kpymsrii cron «®usuka Ha komtaiinepe NICA»

Bropoii sTan MexayHapoiIHON CTyAEeHUECKOM IPaKTUKU

Mexnynaposanas koHpepeHuus: «Hobie poroHHbIE IeTeKTOpBI-2015»
MexnyHnapoanas kKoHpepeHuus: «CTpaHHOCTb B KBAPKOBOW MaTepHUu»
MexnynapoaHas KoHpepeHnus: «MareMaTHiecKoe MOJICIINPOBAHIE U BEIYMCIUTEIbHAS
¢uznkay

Mexnynaponnas koH(pepeHnus «KBaHTOBast TEOpUS U CUMMETPHSD»

Mexnynapoanas koHpepeHnus: «CTpyKTypa siipa 1 CMEKHbIE TIPOOIEMBbD)
[Ikona-coBemmanne «BeranucieHus st COBpEMEHHBIX KOJIIaliepoB»

21-27 wurons, [1yona
22-23 utons, [lyona
23-27 wutons, [Ipara

Wionb, JlyoHa

24 wroHs — 4 urons,
Ilo3nany, [lonbma

27 urons — 4 urons,
Anma-Ata, Ka3zaxcran

28 utons — 4 utoisi, lyOHa
29 uroHs — 3 urons,
Canxr-IlerepOypr

29 urons — 4 wurons, yona
1-11 wmrons, [Haxxanzop,
ApmeHus

4-14 mons, lyOHa

5 ntos, JlyoHa

5-26 nrons, lyona

6-9 utons, Tpounk
6-11 urons, JlyOna
13—17 urons, Tatpsl,
CrnoBakus

13—18 urons1, EpeBan
14-18 wutons, [lyOna
20-30 utois, JlyOHa

The School for Teachers of Physics from JINR Member States

The Meeting of the Programme Advisory Committee for Condensed Matter Physics

The International Conference on Integrable Systems and Quantum Symmetries (ISQS-22)
The Meeting of the Programme Advisory Committee for Nuclear Physics

The International School “Nuclear Physics — Science and Applications”

The 9th APCTP-BLTP JINR Joint Workshop “Modern Problems in Nuclear and Elementary
Particle Physics”

The School for Teachers of Physics from Moscow

The 65th International Conference on Nuclear Physics “Nucleus 2015. New Horizons in
Nuclear Physics, Nuclear Engineering, Femto- and Nanotechnologies”, devoted to

the 60th anniversary of JINR

The Summer School “Dense Matter”

The International School “Symmetry in Integrable Systems and Nuclear Physics”

The Summer School “The Morphology of a Small Town (Dubna)”

The round-table meeting “Physics at NICA”

The second stage of the International Student Practice

The International Conference “New Photon Detectors 2015”

The International Conference “Strageness in Quark Matter”

The International Conference “Mathematical Modeling and Computational Physics”

The International Conference “Quantum Theory and Symmetry”
The International Conference “Nuclear Structure and Related Topics” (NSRT15)
The HISS-DIAS School-Workshop “Calculations for Modern Colliders»

21-27 June, Dubna
22-23 June, Dubna
23-27 June, Prague
June, Dubna

24 June — 4 July,
Poznan, Poland

27 June — 4 July,
Alma-Ata, Kazakhstan
28 June — 4 July, Dubna
29 June — 3 July,
Saint-Petersburg, Russia

29 June — 4 July, Dubna
1-11 July, Tsakhkadzor,
Armenia

4-14 July, Dubna

5 July, Dubna

5-26 July, Dubna

6-9 July, Troitsk, Russia
6—11 July, Dubna
13—17 July, Tatra
Mountains, Slovakia
13—18 July, Yerevan
14-18 July, Dubna
20-30 July, Dubna
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MemuyHapoaHaﬂ KOH(l)epeH]_[I/IH ((CI/IMMeTpI/II/I U CIIUH»

MexaynaponHoe coBermanue «CyrepcuMMETpHH U KBAaHTOBBIE cuMMeTpum» (SQS’2015)
MexaynapoaHast koHdepeHius kourabopanuua CMS RDMS

6-51 MexxyHapo/Hasi 1koJia 1o HeWTpuHHo# ¢usuke uM. b. M. ITonTekopso

3-s1 MexayHaponnas koHpepenmus «Pusuka va LHC»

4-¢ pabouee coBemanue FOAP-OUSUN «Mopenu 1 METOIbI B MHOTO- F MAJIOYaCTHIHBIX
cUCTEMax»

15-s ceccust komuTeTa o coTpyaandectsy KOAP-OUSAN

11-s EBpomneiickas mkoia mo (pu3nKe BBICOKUX SHEPTHHA

MesxayHapoHBIH CUMIIO3HYM I10 SK30THYECKUM SIpaM

Tpetuii 3Tan MEXAYHAPOTHOH CTYAEHUYECKOH MPpakTHKH (Juist cTyneHToB u3 FOAP)

11-#f MexxmyHapOonHBIA CeMHHAP 0 TpodIeMaM YCKOpUTENeH 3apsKeHHBIX YacTHII,
nocsneHHb namsatu B. 1. CapaniieBa

16-e pabouee coBelanue 1o Gpu3MKe criuHa npy BeIicokux dHeprusix (DSPIN-15)
MexnyHapo/Has KoH(EpeHIHUs 10 paJHaloHHBIM 3()(eKTaM B KOMIIOHEHTAX U CHCTEMax
118-s1 ceccust Yuenoro cosera OUAN

25-it MexxayHapOIHBIH CHMITO3IYM I10 SASPHON SIIEKTPOHNUKE M KOMIBIOTHHTY «NEC-2015»

27 utons — 2 aBrycTa,
IIpara

3-8 aBrycra, JlyOHa
24-29 amrycra,

Bapna, bonrapus

27 aBrycra — 4 ceHTsIops,
Bepxuuit Cmokoser,
Bricokue Tarpsl,
CrnoBakus

31 aBrycra — 5 ceHTsI0ps,
Cankr-IlerepOypr
Cenrs16ps, lyOHa

CenTs6ps, [lyoHa

2—15 cenrsa6ps, bonrapus
6-12 ceHts10ps,

Bapna, bonrapus

627 centa0ps, yoHa
7—11 centabps, Amymira,
Kpbim

8-12 cents6ps, [lyOHa
1418 cents6ps, Mocksa
Cents6ps, lyoHa

28 ceHTsa0ps — 3 oKTAOpA,
Bbynga, Uepnoropus

The International Conference “Symmetries and Spin”

The International Workshop “Supersymmetries and Quantum Symmetries” (SQS’2015)
The International Conference of the Collaboration CMS RDMS

The 6th International Pontecorvo Neutrino Physics School

The 3rd International Conference on Large Hadron Collider Physics (LHCP 2015)

The 4th RSA-JINR Workshop “Models and Methods in Many- and Few-Body Systems”
The 15th meeting of the RSA-JINR Cooperation Committee

The 11th European School of High Energy Physics

The International Symposium on Exotic Nuclei

The third stage of the International Student Practice (for RSA students)

The 11th International Scientific Workshop in Memory of Professor V. Sarantsev
“Problems of Charged Particle Accelerators”

The 16th Workshop on High Energy Spin Physics (DSPIN-15)

The International Conference on Radiation Effects on Components and Systems

The 118th session of the JINR Scientific Council
The 25th International Symposium on Nuclear Electronics and Computing (NEC-2015)

27 July — 2 August,
Prague

3-8 August, Dubna
24-29 August, Varna,
Bulgaria

27 August — 4 September,
Upper Smokovec, High
Tatra Mountains, Slovakia
31 August — 5 September,
Saint-Petersburg, Russia
September, Dubna
September, Dubna

2—15 September, Bulgaria
6—12 September, Varna,
Bulgaria

627 September, Dubna
7—-11 September, Alushta,
Crimea, Russia

8—12 September, Dubna
14—18 September,
Moscow

September, Dubna

28 September —3 October,
Budva, Montenegro



	AT THE LABORATORIES OF JINR
	V.I.Korobov. Ro-Vibrational Spectroscopy of the HydrogenMolecular Ion and Antiprotonic Helium
	I.A.Belolaptikov, G.V.Domogatsky. BAIKAL Project: Questions and Answers
	L.G.Tkachev. NUCLEON DetectorIs Already in Space
	V.M.Bystritsky, N.I.Zamyatin, Yu.N.Rogov, M.G.Sapozhnikov, V.M.Slepnev, G.M.Nikitin. Using the Tagged Neutron Methodfor Detection of Diamonds in Kimberlite
	E.M.Kozulin, G.N.Knyazheva. A Search for Alternative Waysfor Producing New Neutron-RichHeavy and Superheavy Nuclei
	D.P.Kozlenko, S.Е.Kichanov, Е.V.Lukin, А.V.Rutkauskas, A.V.Belushkin, G.D.Bokuchava, B.N.Savenko. Experimental Station of NeutronRadiography and Tomography at thePulsed High-Flux IBR-2 Reactor:First Results
	FINANCE COMMITTEE
	JINR CP SESSION
	JINR DIRECTORATE’S INFORMATION
	AWARDS
	SCIENTIFIC COOPERATION
	CONFERENCES. MEETINGS
	SCHOOLS. SEMINARS
	IN MEMORY OF THE SCIENTIST. Tullio REGGE.
	DIGEST
	NEW PUBLICATIONS
	SCHEDULE OF JINR MEETINGS

