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NabopaTopus sgepHbIX Npobnem
nm. B.T.QxxenenoBa

['pyrma JISIT OUSIU B cocrase komutabopannu «Daya
Bay» npoBena 1Ba HOBBIX aHaIW3a JaHHBIX O KOJIUYECTBE
COOBITHI B3aMMOJCHCTBHSI AIIEKTPOHHBIX AHTHHEWTPUHO,
ucIyleHHbIX peaktopamu «Daya Bay» u «Ling Aoy, 3a-
PETUCTPUPOBAHHBIX B ONMKHUX M JAIBHHUX JIETEKTOpax
SKCIEPUMEHTA, 3alOJHEHHBIX JKUAKUM CHUHTHILIATOPOM,
JIETUPOBaHHBIM TafoyinHueM. B nepBom ananmze [1] ObL1
UCCIe0BaH AS(MUIMT 3JIEKTPOHHBIX aHTMHEHTPHUHO, OCHO-
BaHHBIA Ha MH(GOPMAIIMHU O MOTOKE Oe3 yuera SHepruu va-
CTHII, Ha CTATUCTHUKE, COJCPIKAILEH B TP pasa Oosbliiee Ko-
JMYECTBO COOBITHH, YeM OBLIO MCIIOIb30BAHO B MPEABIIY-
mem ananmse 2012 1., mpuBeAIeM K OTKPBITHIO HEHYJIEBOTO
3HageHus ) 3. B pesyasraTe HOBOTO aHaM3a ObLITO HAlICHO
3HAYCHHE sin22¢913 = 0,089 + 0,01 (crat.) = 0,005 (cuct.).
Bo BropoM ananmuse [2], KOTOpBHIM NMPOM3BEACH Ha €IIe
Oonpinel craTHCTHKe, OblIa MCIONB30BaHA HWH(pOPMALUA
00 »Heprum aHTHHEHTpPUHO. B pe3ynprate yTOYHEHO 3HA-
YeHHe aMILTATYIBI OCLMLISIHH sin? 205 = 0,090f8:88§.
Taxxe B anHanmu3e Obula NOIy4€Ha Pa3HOCTh KBAJPaToB
macc Am2, = 2,59f8:12%.
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Hensto npoekra NEMO-3/SuperNEMO  siBisiercs
WCCIIeIoBaHNE OE3HEUTPUHHOTO JABOMHOTO OeTa-pacmania
(0vBPB), KoTOpBIii yKa3bIBaeT HA HOBYIO ()yHIAMEHTAJIbHYO
¢u3nky 3a pamxkamu CTaHmapTHON MoAeH. DTO abCOIIOT-
Hasl IIKaja Macc HEeWTPWHO, MpUpoja HEUTpuHO (aAmpa-
KOBCKas WJIM MaOpaHOBCKasi), HEPapXus MacC HEUTPHUHO.
Hab6mronenne Oyff3-pacniaza MO3BOJUT PaspelinTh TaKue
aKTyaJbHBIE BONPOCH (PyHTAMEHTATbHOM (U3UKH, Kak
CP-napymenue, nentorenesus, GUTs. [naBHbIM mpenmy-
mectBoM npoekta NEMO-3/SuperNEMO sBnsercss uc-
MOJIb30BAHUE YHUKAJIBHON TOTCHIMAIBHO OecoHOBOM
TPEKOKAIOPUMETPHUECKONH TEXHUKH, KOTOpas IMO3BOJISET
MOJNYYHTh /33 -CHTHATYPY, COCTABISIONIYIO TPEKU M DHEP-
THH 3JIEKTPOHOB, U3MEPEHHBIE C ITOMOIIBIO TPEKOBOW Ka-
MepHI U KaJJOPUMETpa. DTO AaeT BO3MOKHOCTH IIPOBEPHUTH
MexanusMm OVSf3-momsl B ciydae oOnapyskenus. B 2013 .
OBLIT TPOBEJICH OKOHYATENIbHBIN aHanmu3 JaHHbIX NEMO-3.
ITonyueno orpanmaenue 11, (0vB5) > 1,1 1024 ger

Dzhelepov Laboratory of Nuclear Problems

The JINR DLNP group within the Daya Bay Colla-
boration has performed two new analyses of the number
of interaction events between electron antineutrinos pro-
duced by the Daya Bay and Ling Ao reactors, registered
in the near and far detectors filled with Gd-doped liquid
scintillator. The first analysis [1] searched for antineutri-
nos disappearance relying on the rate-only information
(ignoring the energy of the antineutrino) and using an
about three times larger number of events than had been
used in the former analysis back in 2012, which led to a
discovery of a non-zero value for 3. As a result of this
new analysis, we find sin?26,;= 0.089 + 0.01 (stat.) +
+ 0.005 (sys.). The second analysis [2] was based on even
larger statistics and exploiting energy information of anti-
neutrino events. As a result, we obtain a further improved

value of the oscillation amplitude sin?26;3 = 0.090* 8888,

as well as mass-squared difference Am2, = 2.59+ 012,
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2. Daya Bay Collab. (An F. P. et al.). Improved Measurement
of Electron Antineutrino Disappearance at Daya Bay // Chin.
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The NEMO-3/SuperNEMO project is aimed to search
for neutrinoless double beta decay (0vSf), which would
be an indication of new fundamental physics beyond the
Standard Model, such as the absolute neutrino mass scale,
the nature of neutrino (either Dirac or Majorana), and neu-
trino hierarchy. Observation of 0vf would also help to
resolve the topical puzzles of fundamental physics: CP
violation, Leptogenesys, GUTs. The main advantage of the
NEMO-3/SuperNEMO project is a unique potentially zero
background tracking-calorimetric technique, which allows
one to take the full Sf-signature consisting of tracks and
energies of electrons measured in a Geiger chamber and
calorimeter, respectively. This will allow tests of the 0v5(5 -
mode mechanism in the case of discovery.

The final analysis of the NEMO-3 data was carried out
during 2013. The obtained limit 7}, (0v8B) > 1.1-10%* y
(90 % C.L.) corresponds to the following limit on the effec-
tive neutrino Majorana mass (m,) < 0.3-0.8 eV, which is
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(90% C.L.), cooTBeTcTBy!OIICE Ipeaeay Ha 3QDEKTHBHYIO
MaiopaHoBCKylo Maccy Heirpuno: (m,) < 0,3-0,8 5B,
KOTOPBI COIMOCTaBUM C JIydlIMMH [3f -pe3yjibTaraMu B
mupe [1]. Kpome Toro, Benercsi aHanu3 M MOATOTOBKA K
nyonukaiusam pesyiasraroB NEMO-3 st apyrux siaep —
«BB-babpuxm» (0vBB u 2vBB moms ma %Mo, 82Se,
116Cd, 130Te, 150Nd, 971 u 48Ca) [2].

1. Agostini M. et al. Results on Neutrinoless Double Beta
Decay of 7°Ge from Phase I of the GERDA Experiment // Phys.
Rev. Lett. 2013. V. 111. P. 122503.

2. Ackermann K.-H. et al. The GERDA Experiment for the
Search of 0v33 Decay in 7°Ge // Eur. Phys. J. C. 2013. V. 1. P.29.

B 2013 . mpogomxkaicst MOUCK CyHepCUMMETPUYHBIX
yactul B skcnepuMmente ATLAS Ha Bonbiiom aapoHHOM
KoJIaiiiepe B pp-COyAapeHUsAX NpH HadaJbHON IHEpPrun
8 T»B B c.11.M. AHaIM3UPOBAJNCH NaHHBIC C MHTETPAIb-
HOI cBeTnMOcThI0 20 (6!, KOrIa B KOHEUHOM COCTOSHHM
HU3MEPSIIUCH 110 KpaiHEW Mepe OJUH MU30JIMPOBAHHBIN JIeT-
TOH (3JICKTPOH WJIM MIOOH), CTPYH, KaK COICpIKAIIUE, TaK
¥ HE cofepiKamiie h-KBapKd, W OONBIIONW HEIOCTAOIIHHA
rorepeyHbIil nMITysibe. He HaOromanock 3aMETHOTO Impe-
BBIICHUA HaJA TpeackasaHusMu CTaHIapTHONH MOJIENH.
[TonydyeHnHble pe3yapTaThl MCIOIb30BAIUCH AJISL YCTAHOB-
JICHUS TPEAETIOB MacC S-9aCTHIL I PA3TUYHBIX YIPOIICH-
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HBIX MOZI€TIEH, TPEIONAaraouX poxKJIeHHE Map S-TIIIOUHO,
S-KBAapKOB IIEPBOM M BTOPOM I'€HEpalMM U TOI S-KBAPKOB.
YcranoBneHsl Takke mpenensl, Ha ocHoBe MSURGA/
CMSSM wmopnenu, ¥ mapaMeTpbl MOJEIN MHHUMAJIbHOU
9KcTpapasmMepHocTH [1].

bbuty cienansl pecKka3aHis O BO3MOXHOM HaOmozie-
Huu B dkcnepuMente ATLAS mposiBiieHNs] KBapKOBBIX CO-
CTOSIHMI B MPOTOHE, BHYTPEHHETO YapMa, B pp-TIpoleccax
POXKACHUSI IPSIMBIX (POTOHOB MITH BEKTOPHBIX 0030HOB (1),
COIIPOBOYKIAOIINXCS 00pa30BaHUEM C-CTPYH WiH b-CTpyi
COOTBETCTBEHHO. Pacuets! MmeTonoM Monte-Kapro nokasa-
JIM, 9TO y4YeT TAaKUX KBAPKOBBIX COCTOSHUI MOXKET yBEIH-
YHUTH CHEKTPHI 110 MONEPEUHOMY UMITYJIbCY (POTOHOB, C- U
b-cTpyii, a Taxke JIENTOHOB, 00pa3yIOIIMXCS OT pacraja
W-6030Ha, B 2-3 pa3a npu Oonsiux pyp (pr > 100 I'3B/c)
10 CPAaBHEHHUIO C PacueTaMy, HE yYUTHIBAIOIINMH BKIA[
BHYTPEHHETO YapMa B IIPOTOHE.

bruta mana HOBast TeOpeTHUECKasi HHTEpIPETaus JaH-
HBIX O CIEKTPAaX 3apsHKCHHBIX aJPOHOB, POXKIACHHBIX B pp-
COYJapeHUsIX MPH X HEOOIBIINX MTOMEPEUHBIX UMITYIIbCAX,
nonydeHHbIX kosutabopanmeir ATLAS. Beruucieno pac-
IpeiesIiCHne HeTepTypOaTHBHBIX TI0OOHOB B MPOTOHE TpHU
MX MaJbIX MONEPEUHbIX UMITYJIbCAX, MapaMETPhl KOTOPOTO
Obutn m3BNeyeHsl U3 faHHbIXx ATLAS. Tlokaszano, 4ro npu
COBMECTHOM aHaJIN3€ ITUX JAAHHBIX, MorydeHHbIX Ha LHC

compatible with the best world S -results [1]. The further
analysis and preparation of other various articles with fi-
nal results of the NEMO-3 “ 3 -factory” (OvSf and 2vf33
modes for 100Mo, 82Se, 116Cd, 130Te, 150Nd, 96Zr and 48Ca)
are in progress [2].

1. Agostini M. et al. Results on Neutrinoless Double Beta
Decay of 7°Ge from Phase I of the GERDA Experiment // Phys.
Rev. Lett. 2013. V. 111. P. 122503.

2. Ackermann K.-H. et al. The GERDA Experiment for the
Search of 0V3B Decay in 7°Ge // Eur. Phys. J. C. 2013. V. 1. P.29.

In 2013, the search for supersymmetric particles by
ATLAS at the LHC in p—p collisions at the initial energy
8 TeV in the c.m.s. was continued. The data with the inte-
grated luminosity 20 fb! were analyzed in final states con-
taining at least one isolated lepton (electron or muon), with
and without b-jet requirements, and a large missing trans-
verse momentum. No significant excess above the Standard
Model expectation is observed. The results are used to set
limits on s-particle masses for various simplified models
covering the pair production of gluinos, first and second

generation squarks and top squarks. Limits are also set on
the MISUGRA/CMSSM model and on the parameters of
the minimal Universal Extra Dimension model [1].

Predictions were made for a possible observation in
the ATLAS experiment of a signal of the Fock states in a
proton of “intrinsic charm” (IC) type in the production of
prompt photons or vector bosons (W) in p—p collisions ac-
companied by c- or b-jets, respectively. The MC calcula-
tions showed that the inclusion of such states in the PDF
can increase spectra of photons, c- and b-jets, and leptons
from the ¥ decay, versus their transverse momentum about
2-3 times at large p; (pp > 100 GeV/c) in comparison to
the calculations which do not include the IC contribution.

A new theoretical interpretation of the ATLAS data on
the spectra of charged hadrons produced in p-p collisions at
not large transverse momenta was made. The distribution
of the nonperturbative gluons at small transverse momenta
was calculated and its parameters were found from the best
description of the ATLAS data. It was shown that when
analyzing these data, one can obtain information about the
saturation scale of the gluon distribution at low transfer mo-
mentum square Q2 [2, 3].
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B MATKOM KHHeMaTthdeckod obmactv, U gaHHsix HERA o
[IyOOKOHEYIIPYTrOM  3JICKTPOH-TIPOTOHHOM  PaCCEesTHHH
MOXKHO H3BJICYb HH(POPMAIMIO O MaciiTabe HACBIIICHUS
pacnpesieNieHus IIII00OHOB TIPY MaJIbIX Mepenadax KBaapara
gersipexummyisca Q2 [2, 3].

1. ATLAS Collab. ATLAS-CONF-2013-062.

2. Lykasov G.1., Bednyakov 1. V., Demichev M. A., Stepanen-
ko Yu.Yu. // Nucl. Phys. B. [Proc. Suppl]. 2013. V.245. P.215.

3. Bednyakov V.A., Demichev M.A., Lykasov G.I., Stav-
reva T, Stockton M. hep-ph/1305.3548; Phys. Lett. B (in press).

Komna6opanun CDF u DO npu ywactum Tpymisl
OUSN m3mepunu cpenHee 3HAYEHHE MacChl TOI-KBapka
Ha OCHOBAaHUH 3Ha‘-leHPII>i, IMOJIYYCHHBIX B pa3IMYHBIX Ka-
HaJlaX paclaja map TON—aHTUTON KBapkoB. Pesymbrar no-
CTHTHYT Ha cTaTucTHKe 10 8,7 G6 1. CoBMecTHBII aHaTH3
9THX M3MEPEHUH C yUETOM KOPPEISAINH ONTMOOK MO3BOIIHII
MOJTYYUTh HanOosee TOYHOE 3HAUYCHHE MACChl TOI-KBapKa
Mo, = 173,20+ 0,51 (crar.) £ 0,71 (cucr.) IB/c2, uro co-
OTBETCTBYET MOJIHOHN Heomnpenenennoctu 0,87 I' 5B/c2, win
0,50 %-it Tounoctu [1].

1. CDFE, D0 collab. Combination of CDF and DO Results on
the Mass of the Top-Quark using up to 8.7 fb! at the Tevatron.
http://arxiv.org/abs/1305.3929, 2013.

JNabopaTtopusi HEMTPOHHOM (hU3NKN
um. U. M. PpaHka

VYenenHo MpofOIDKAeTCsl  IaBHEE  COTPYIHHYECTBO
¢usukoB JIHO® OUAM wu IleKMHCKOTO YHUBEPCHUTETA.
CoBMECTHO peann3yercsi OOIIMpHAas MporpaMMa MO HU3-
MEpEHHUIO IOJHBIX, MapUUAIBHBIX U JU(depeHIranbHbIX
CeYeHWil s peakuuit (n, 3apsHKeHHasw yacTuia) ¢ Obl-
CTPBIMHM HEHTPOHAMH Ha Pa3IMYHbIX siapax. MccienoBanus
BeyTesl Ha yckopurensix Ban-ne-I'paada JIHO OUAU n
[lexunckoro yHuBepcutera. st moydeHns: KBa3UMOHO-
SHEPreTUUYEeCKUX HEUTPOHOB B AuarazoHe oT 1 1o 7 MaB
ucnons3yiores peaxuun T(p, n)3He, D(d, n)>He na TBepabIx
Ti-T, Ti-D u ra3oBoii gelitepueBoii MUIICHAX. B KagecTBe
JIETEKTOPOB 3apsKCHHBIX YaCTHL] MPUMEHSIOTCS MOHH3a-
IIHOHHBIC KaMephbl, pa3pabOTaHHbIC U CKOHCTPYHPOBAHHBIC
B JIH® OUSIN.

[Tomy4eHs! HOBbIE JaHHBIE IS MIUPOKOTO KpyTa saep.
Hanpumep, aist terkux siiep ObUIN BBITOTHEHBI H3MEPEHUS
peakmmii ©Li(n, £)*He u 1°B(n, @)’Li B nuanasone sHepruu
Heittponos 1-5 MaB [1]. Jlna snep cpennux macc S°Cl,
39K, 40Ca, 3457Fe, 58N, 03Cu, 0467Zn, 95Mo 6bumH H3Me-
PEHBI CEUCHNS U YIIIOBBIC PacHpeiesIeHNs B peakuH (1, &),
a s spep *0Ca, ¥8Ni — B peaxuun (1, p) (cM., Hanpu-
Mmep, [2]). [Homygaemble maHHBIE MIUPOKO BOCTPEOOBAHBI.

1. ATLAS Collab. ATLAS-CONF-2013-062.

2. Lykasov G. 1., Bednyakov 1. V., Demichev M. A., Stepanen-
ko Yu.Yu. // Nucl. Phys. B. [Proc. Suppl]. 2013. V.245. P.215.

3. Bednyakov V.A., Demichev M.A., Lykasov G.I., Stav-
reva T, Stockton M. hep-ph/1305.3548; Phys. Lett. B (in press).

Using top-antitop pairs at the Tevatron proton-antipro-
ton collider, the CDF and DO Collaborations with the Dub-
na group contribution have measured the top quark’s mass
in different final states for integrated luminosities of up to
8.7 fb!. The combination of these measurements results in
a more precise value of the mass than any individual decay
channel can provide. Taking correlated uncertainties prop-
erly into account, the resulting Tevatron average mass of the
top quark is My, = 173.20+0.51 (stat) =0.71 (syst) GeV/c?
which corresponds to a total uncertainty of 0.87 GeV/c?,
which has a precision of +/— 0.50% [1], making this the
most precise determination of the top-quark mass.

1. CDE, DO collab. Combination of CDF and DO Results on

the Mass of the Top-Quark using up to 8.7 fb~! at the Tevatron.
http://arxiv.org/abs/1305.3929, 2013.

Frank Laboratory of Neutron Physics

The long-standing collaboration among FLNP and
Beijing University physicists is being successfully contin-
ued. A vast program on the measurement of total, partial
and differential cross sections for the (7, charged particle)
reactions with fast neutrons on various nuclei is being
jointly implemented. The research is being conducted at the
Van de Graaf accelerators of the JINR FLNP and Beijing
University. In order to obtain quasi-monoenergetic neutrons
in the range from 1 to 7 MeV, the T(p,n)’He, D(d,n)’He
reactions on solid Ti-T, Ti-D and gaseous deuterium targets
are used. lonization chambers developed and built at the
JINR FLNP are used as charged particle detectors.

As of today, new data have been obtained for a wide
range of nuclei. For example, for light nuclei the measure-
ments of the ®Li(n, 1)*He and '°B(n, @)"Li reactions in the
neutron energy range 1-5 MeV were made [1]. For the
medium-mass nuclei 3°Cl, 39K, 40Ca, 3457Fe, S8Nji, 63Cu,
64.677n, 95Mo, cross sections and angular distributions in
the (1, @) reaction were measured, and for the nuclei *°Ca,
38Ni, in the (1, p) reaction (see, e.g., [2]). The data obtained
are in great demand. They are used to improve the standards
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OHM UCTIONB3YIOTCS JUIs YITyUIIEHUS] CTaHAapPTOB HEUTPOH-
HBIX PEAKLMH, AJIS AAepHON YHEPIeTUKU U AJIST COBEPILECH-
CTBOBaHUsI MOJIEINIEH SIIEPHBIX PeaKIUii.

Ha puc. | npuBeneHs! pe3ysbTaThl HEIABHETO U3Mepe-
HUS cedeHus peakiuu o Fe(n, @) *Cr npu sHeprusx Heii-
tpoHoB E, = 5,0, 5,5, 6,0 u 6,5 M»3B [3]. IloryyeHHsle
BII€PBbIE IKCIIEPUMEHTAJIbHBIE IaHHBIE IPUBECHBI B CPaB-
HEHUHM C CYHIECTBYIOIIUMU OHMOIMOTEUHBIMH OILIEHKaMHU.

Puc. 1. Tlonyuennsie ceuenus peakiuu >/ Fe(n, a)54Cr B CpaBHE-
HUU C OLICHKaMH
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Fig. 1. >7Fe(n, @)>*Cr reaction cross sections compared to the
estimates

Puc. 3. DKcrepuMenTaIbHbIE cedenus peakimu 49Sm(n, @) 4°Nd B cpas-
HEHHH C OIIEHKaMK OMOIHOTEK SICPHBIX JTaHHBIX U pacyetamu o TALY'S

Juist 910l peakuuu ObUIM MOJYYEHBI TaK)Ke MaplHaibHble
CEUYEHUs (), (], 0y, COOTBETCTBYIOLINE PA3IHMYHBIM COCTOS-
HUSIM JT0YepHero siipa (puc. 2).

Wzyuenne peakuuu (n, @) Ha TOKEIBIX Aapax Mpea-
cTaBysieT OOJIBIION HHTEPEC HE TOJBKO IS SIIEPHON dHEp-
TeTUKH, HO U JIIsI 1iepHOit pusnku u actpoduzuku. OnHako
n3-3a Masioctu ceuennit (10-100 Mk0) skcriepuMeHTab-
HBIC JIJaHHBIC B 00JIACTH OBICTPHIX HEHTPOHOB BOOOIIE OT-

Puc.2. Ilapunanbnele cedenus &, @), ¢, B CPABHEHHUH C pacyera-
mu o TALYS-1.4
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Fig.2. Partial cross sections «, @}, @, compared to calculations
by TALYS-1.4

of neutron reactions and the models of nuclear reac-
tions, as well as in the nuclear power industry.

Fig. 1 shows the results of a recent cross-section
measurement of the ’Fe(n, @)>*Cr reaction at the
neutron energies £, = 5.0, 5.5, 6.0 and 6.5 MeV [3].
Experimental data obtained for the first time are given
in comparison to the existing library estimates. For
this reaction partial cross sections «, @}, @, corre-
sponding to different states of the daughter nucleus
(Fig. 2) were also obtained.

Study of the (n, @) reaction on heavy nuclei is
of great interest not only for the nuclear power in-
dustry but also for nuclear physics and astrophysics.
However, due to the small size of cross sections (10—
100 mcbarn) experimental data in the fast neutron
field have been missing, and the difference between
the existing theoretical estimates has come up to ten
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Fig.3. Experimental cross sections of the 149Sm(n, @)!46Nd reaction
compared to the estimates of nuclear data libraries and calculations by

TALYS

< times. Recently, successful measurements of the (n, @)
reaction have been conducted in the MeV energy
range on *3Nd and !'47:149Sm [4, 5]. In addition,
model calculations, the results of which are in good
agreement both with the new data and with the data
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CYTCTBOBJIM, a PazIM4YHe MEXIy UMEIOLINMUCS TEOPETH-
YEeCKMMH OIIEHKaMH JIOCTUTaJIO JiecsiTh pa3. B mociennee
BpeMsl POBEACHBI YCHENIHbIe N3MEpPEeHUs peakuuu (1, @)
B METa’JIeKTPOHBOJIBTHON 00JIaCTH YHEPTUN HEUTPOHOB Ha
183Nd u 14714999 m [4, 5]. [IpoBeneHs! Takke MOAETHHBIC
pacyeThl, pe3yNbTaThl KOTOPBIX XOPOIIIO COMIACYIOTCS KaK C
HOBBIMHU JAaHHBIMH, TaK U C JaHHBIMU, ITOJTYUYCHHBIMU B 06-
JIACTU SHEPTUH Pe30HAHCHBIX HEUTPOHOB (puc. 3).

1. Guohui Zhang, Jinxiang Chen, Guoyou Tang, Gle-
denov Yu.M., Sedysheva M., Khuukhenkhuu G. Measurement
of Differential and Angle-Integrated Cross Sections of the
OLi(n, fy*He Reaction in the MeV Neutron Energy Range // Nucl.
Instr. Meth. A. 2006. V. 566. P.615.

2. Guohui Zhang, Gledenov Yu. M., Khuukhenkhuu G., Sedy-
sheva M. V., Szalanski P.J., Jiaming Liu, Hao Wu, Jiaguo Zhang,
Jinxiang Chen, Stolupin V. A. Cross-Sections of the ©7Zn(n, @ )**Ni
Reaction at 4.0, 5.0 and 6.0 MeV // Phys. Rev. C. 2010. V.82.
P.054619.

3. Gledenov Yu. M. et al. // ISINN-21, Alushta, May 20-25,
2013.

4. Gledenov Yu. M., Sedysheva M. V., Stolupin V. A., Guohui
Zhang, Jiaguo Zhang, Hao Wu, Jiaming Liu, Jinxiang Chen,
Kuuukhenkhuu G., Koehler P. E., Szalanski P.J. Cross Sections of
the 13Nd(n, @)'*%Ce and 47Sm(n, @ )'4*Nd Reactions in the MeV
Neutron Energy Region // Phys. Rev. C. 2009. V. 80. P.044602.
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5. Guohui Zhang, Gledenov Yu. M., Khuukhenkhuu G., Sedy-
sheva M. V., Szalanski P.J., Koehler P.E., Voronov Yu. N., Jiaming
Liu, Xiang Liu, Jinhua Han, Jinxiang Chen. 149Sm(n, a/)146Nd
Cross Section in the MeV Region // Phys. Rev. Lett. 2011. V. 107.
P.252502.

Na6opaTtopusi MH(popMaLMOHHBLIX TEXHONMOrNM

Ha 6aze LIUBK OWSU B Jlaboparopun uHpoOpMa-
[MOHHBIX TEXHOJOTWI CO3/aH MPOTOTHUIl LEHTPA YPOBHS
Tier-1 mns sxcnepumenta CMS. Lentp Tier-1 Oymer wc-
TI0JIb30BAThCS KaK 4acTh IIOOAJIBHOW CHCTEMBI 00paboT-
KM DKCINEPUMEHTAJBHBIX JIAHHBIX W JIAHHBIX MOJEIHPO-
BaHMsI COOBITHI, TOCTYyNAOMNX U3 1eHTpa ypoBHs Tier-0
(IEPH), a Taxxe nenrpoB ypoHed Tier-1 u Tier-2, mio-
6anbHoli Tpua-cucrembl LHC — WLCG st skcniepuMeH-
Tta CMS.

Acmaxoe H. C. u op. // IndopMaiOHHbIE TEXHOJIOTUH H BEI-
yycauresnbHble cucremsl. 2013. Ne4. C.27-36.

Co3/aHa MMHUTAIMOHHAS MOJIETb CHCTEMBI XPaHCHUSI
U 00pabOTKM JAaHHBIX ycKopuTeibHoro komiuiekca NICA.
B kauectBe miarhopmbl A MOJCTH BBIOpaHa cHCTeMa
GridSim. Co3maHHasi cUCTeMa MOJCIUPOBAHUSI [TO3BOJISIET
NPOBOIUTE Pa3HOOOpPa3HbIe 3KCIEPUMEHTHI C HCCIEIye-

obtained in the energy region of resonance neutrons (Fig. 3),
have been performed.

1. Guohui Zhang, Jinxiang Chen, Guoyou Tang, Gle-
denov Yu.M., Sedysheva M., Khuukhenkhuu G. Measurement
of Differential and Angle-Integrated Cross Sections of the
OLi(n, fy*He Reaction in the MeV Neutron Energy Range // Nucl.
Instr. Meth. A. 2006. V. 566. P.615.

2. Guohui Zhang, Gledenov Yu. M., Khuukhenkhuu G., Sedy-
sheva M. V., Szalanski P.J., Jiaming Liu, Hao Wu, Jiaguo Zhang,
Jinxiang Chen, Stolupin V. A. Cross-Sections of the 97Zn(n, @ )*Ni
Reaction at 4.0, 5.0 and 6.0 MeV // Phys. Rev. C. 2010. V.82.
P.054619.

3. Gledenov Yu. M. et al. // ISINN-21, Alushta, May 20-25,
2013.

4. Gledenov Yu. M., Sedysheva M. V., Stolupin V. A., Guohui
Zhang, Jiaguo Zhang, Hao Wu, Jiaming Liu, Jinxiang Chen,
Kuuukhenkhuu G., Koehler P E., Szalanski P.J. Cross Sections of
the *Nd(n, @)'4°Ce and '47Sm(n, @)'#*Nd Reactions in the MeV
Neutron Energy Region // Phys. Rev. C. 2009. V.80. P.044602.

5. Guohui Zhang, Gledenov Yu. M., Khuukhenkhuu G., Sedy-
sheva M. V., Szalanski P.J., Koehler P.E., Voronov Yu. N., Jiaming
Liu, Xiang Liu, Jinhua Han, Jinxiang Chen. 149Sm(n, a')146Nd
Cross Section in the MeV Region // Phys. Rev. Lett. 2011. V. 107.
P.252502.

Laboratory of Information Technologies

On the basis of the JINR CICC in the Laboratory of
Information Technologies, a prototype of the Tier-1 center
has been constructed for the CMS experiment. The Tier-1
center will be used as a part of a global system for process-
ing of experimental data and event simulating data incom-
ing from the Tier-0 center (CERN), and also from the Tier-1
and Tier-2 centers, global grid-system LHC-WLCG for the
CMS experiment.

Astakhov N.S. et al. // Information Technology and Compu-
tation Systems. 2013. No.4. P.27-36.

The simulation model of data storage and processing
for the NICA accelerator complex has been developed.
The base of the model is GridSim. The created simulation
system allows one to perform various experiments with an
object under study with no physical implementation. In the
process of simulation one can select minimally necessary
equipment which meets the requirements of data transfer,
data processing and data storage, as well as estimate a nec-
essary margin of the equipment performance that provides
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MBIM 00BEKTOM, He mpuberas K (U3NUECKO nx peainsa-
nun. B mponecce MopennpoBaHUsl MOXKHO TO100paTh MH-
HUMAaJIbHO HEOOXOMUMOE OOOPYIOBaHUE [UIS IEpeAadH,
00paboTKN M XpaHEHWs NaHHBIX, OLECHUTh HEOOXOIMMBIH
3armac MPOM3BOAMTENBHOCTH 000pymoBaHMA, obecmeyn-
BAIOIIETO BO3MOXKHOE YBEINYEHHE IIPON3BOACTBEHHBIX MO~
TpeOHOCTEH, BRIOpaTh HECKONBKO BAPHMAHTOB 00OpymOBa-
HUSI C YYETOM CYIIECTBYIOMINX MOTPEOHOCTEN M MepCrieK-
THBBI Pa3BUTHA B OyayIieM, IIPOBECTH IIPOBEPKY PaOOTHI
CHUCTEMBI, BBISIBUTH €€ «Y3KHE» MECTA U T. 1.

Kopenvkos B. B., Heuaesckuii A. B., Tpoghumos B. B. // In-

(hopMaIOHHBIC TEXHOJIOTHU U BBIYUCIUTEIbHBIC CUCTeMbL. 2013,
Ne4. C.37-44.

[MpemioxkeH TOAXOA K CO3MaHHMIO OOJNAYHBIX aBTO-
HOMHBIX TPHI-UHPPACTPYKTYp, NpEIHA3HAYCHHBIX JUIS
peLIeHHsT pa3IMYHBIX 3a1a4 B 00JaCTH OOJNIA4HBIX H TPUJI-
TEXHOJIOTHH, a TaKKe OINHCaHa Pealn3alys TaKoro KOM-
IUIeKCa W ONBIT €ro HCHosib30BaHus. [IpoBenenne wuc-
CIIeZIOBaHMUM, Pa3pabOTOK, TECTHPOBAHHUS M OOydYeHHS B
00J1acT! TPU-TEXHOJIOTHH Ha MPOU3BOACTBEHHBIX I'PHII-
nHppacTpyKTypax MeHee 3(Q(EKTHBHO C TOYKH 3PCHHSA
CKOPOCTH JIOCTHIKECHUsI pe3ysibTara W HCIOJIb30BaHHS arl-
MapaTHBIX PECYpCOB, YE€M pEIICHHE AHAJOTWYHBIX 3a/ad
Ha CIIeLMaIM3UPOBAaHHBIX KOMILIEKcax. bonee Toro, yactb
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MEPEUNCIICHHBIX BBIIIE 3a/1a4 Ha MPOU3BOACTBEHHBIX IPUJI-
uH(ppacTpyKTypax pemuTb Booo1Ie HeBo3MokHO. Ha ocHo-
BE Pa3pabOoTaHHOTO MOAXO0/1a CO3/1aH CIIEIMAIN3UPOBAHHbIN
00ITauHBIN TPOTPaMMHO-AIAPATHEIA KOMIIEKC B COCTaBe
[IMBK OUSIN.

Kymoesckuii H. A. // Nadopmaruzamnms o0pa3oBaHus U HAYKH.
2013. Ne 4 (20). C. 15-29.

Paccunrano muddepeHnmnansHoe CeueHUe PacCestHus
JBYKpaTHOH (POTOMOHM3AIIMM MOJEKYJBbl a30Ta C JETEeK-
TUPOBAaHMEM BBUIETAIOIIUX JJIEKTPOHOB HAa COBHAJEHUE.
Paccmorpens! citydan (UKCHPOBAHHOW M NPOM3BOJILHOM
OpUEHTalUN MexbsfepHoil ocHu. COCTOSIHHME BBIIETAIO-
UX DJICKTPOHOB OIIMCBIBACTCSA KOPPEIMPOBAHHBIM IIPO-
M3BEACHUEM JIBYX JIBYILCHTPOBBIX KYyJTOHOBCKHX (DyHKIIMIH
KOHTHHYYMa, TOYHO YIOBJIETBOPSAIOIUX aCUMIITOTHYECKHM
ycnoBusiM. J11st MpoBepKH BEIOPAHHOTO ITOJX0/1a PACCUUTa-
HBI CEUYEHHs JABYKpAaTHOH (DOTOMOHHM3AIUK MOJIEKYIIBI BO-
JI0pofa, JIsi KOTOPOH JTOCTYIHBI OOIIMpPHBIE SKCTIEPUMEH-
TaJIbHbIC U TCOPCTUYCCKUE JTaHHBIC. Pe3yanaTb1 pacuycToB
Ha BOIOPOJE JEMOHCTPHUPYIOT BIUSIHHUE DIEKTPOHHBIX KOP-
pemsiuMii B MuleHu. B ciayyae azota paccMOTpeHa TOJb-
KO MOHM3aLWs 30, OpOHTaiy, B Pe3ylIbTare KOTOPOil HOH
N%* OKa3bIBAeTCs B 1T o cocToanmn. Citydaii Grusnexanie-
TO 3Hu COCTOSIHHSI C OTKPBITON KOH(HUTYpaluen rmiaHupy-

a possible growth of the production needs, choose several
variants of the equipment in view of the current needs and
the development prospects in the future, test the system op-
eration thus revealing its bottlenecks, etc.

Korenkov V. V., Nechaevskiy A. V., Trofimov V. V. // Information
Technology and Computation Systems. 2013. No.4. P.37-44.

An approach to creating autonomous cloud Grid-infra-
structures intended for solving various problems in the field
of cloud and grid-technologies is proposed. Implementation
of such a complex and its operation experience is described.
Carrying out research, development, tests and training in
the field of grid-technologies using industrial grid-infra-
structures looks less effective from the viewpoint of the
goal achievement rate and use of hardware resources than
solving similar tasks on specialized complexes. Moreover,
some of the mentioned tasks cannot be solved on industrial
grid-infrastructures at all. On the basis of the developed ap-
proach a specialized cloud soft- and hardware complex in
the CICC structure has been created.

Kutovskiy N.A. // Informatization of Education and Science.
2013. No.4. P.15-29.

Differential cross-sections were calculated (MDCS) of
the vertical photo-double ionization of diatomic nitrogen
with coincidence detection of the ejected electrons, for fixed
and random orientations of the inter-nuclear axis, using a
correlated product of two two-center continuum Coulomb
functions for the description of the two ejected electrons,
which satisfies the exact asymptotic conditions. To verify
the approach, the cross-sections of photo-double ionization
of diatomic hydrogen were calculated for which many ex-
perimental and theoretical results are available. The results
on diatomic hydrogen show the influence of the initial state
correlation. In the case of diatomic nitrogen, only the photo-
double ionization of the 30, orbital is considered resulting
in lEg state of the residual N%’L dication. The case of the
nearby 3Hu final state having an open shell configuration
will be considered in a future paper. The obtained results
confirm the symmetry properties of the MDCS and give the
optimal ejection angles. A comparison is also made with the
results obtained by the gaussian parametrization method.

Bulychev A. A. et al. // J. Phys. B. 2013. V. 46. P. 185203-1-9.
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€TCsl pacCMOTPETh B Mocieaytomux padorax. [lomyueHHble
pe3yabraThl MMOATBEPXKIAIOT CBOWCTBA CHUMMETPHH JH(]-
(epeHIMATLHOTO CEUYeHHsI pacCesiHUsl U IPEACKa3bIBAIOT
OINITUMAJIbHBIC 3HAYCHUsI YITIOB BIJIETA JIEKTPOHOB. Takxke
MIPOBEZICHO CPaBHEHHE C PE3yIbTaTaMHM, ITOMYIECHHBIMH C
MIOMOIIBI0 METOZIa TapaMEeTPH3alUK TI'ayCCOBBIMH (DYHK-
LUSIMU.

Bulychev A. A. et al. // J. Phys. B. 2013. V.46. P.185203-1-9.

Na6opartopus paguaunoHHom 6uonoruu

[TpoBeneHsl pPagroOHOIOTHYECKHE DKCIIEPUMEHTHI C
UCIIOJIb30BaHUEM Iy4Ka HOHOB YIIEpOAa HYKJIOTPOHA C
sHepruerr 500 MaB/uykiion. Beinonnena oOmmpHas sKc-
MIEPUMEHTAIbHAS TIPOTpaMMa MO OOTYUEHHIO Pa3IMIHBIX
JVHUH KIETOK MIICKOTIUTAIONINX U YEJIOBEKA, a TAK)KEe MeEll-
KHX J1aOOpaTOPHBIX JKUBOTHBIX U NTpUMatoB. L{enbio skcrre-
PUMEHTOB SBJIATIOCH U3yYE€HUE MEXAHU3MOB F€HETHUECKOTO
JEHCTBUS TSKENBIX 3apsKEHHBIX YaCTHILl, paJualllOHHBIX
HapyIIEHUH B Pa3JIMUHBIX OpraHax U CUCTEMAaX KUBOTHBIX.
C uCnonb30BaHUEM MOJICKYISIPHBIX HUMMYHOIOTHYECKHX
METOJ0B N3YyYCHBI 3aKOHOMCPHOCTH O6pa3OBaHI/Iﬂ TIOBPEK-
nenuil JIHK, kuHeTHKa MX penapanuu, SKCIPECCHU psla
TGHOB B OTBET HA JIy4E€BOE BO3/JICHCTBHE.
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B corpynnuuectBe co crernmanucramMu MHcTHTyTa
BBICIICHT HEPBHOH JAEATENIFHOCTH W HEWPO(GU3NOIOTHH
PAH, Uncturyra Memuko-Ononormdeckux mpodrem PAH
TIOCTaBJICHBI SKCIIEPUMEHTHI C LIEJIbIO BBISBICHHS Hapyllle-
HUN IIOBCACHUYCCKHUX peaKHI/Iﬁ Y JXKMBOTHBIX B OTJAJICHHBIC
CPOKH Iocie 00IIydeHUs! TSKENbIMU 3apsKEHHBIMU YacTH-
namu. Pe3ynbraTel n3MepeHnii, BHITIOTHEHHBIX C UCTIOB30-
BaHMeM TecTa «OTKPBITOE 110JIe», COMOCTABIICHBI C JAHHBI-
M 110 feiicTuio 7 -kBantoB °0Co. [TomydeHHbIe pesysTa-
THI CBHJICTEIBCTBYIOT O pa3inuyisix B d(pdexrax, Habmomae-
MBbIX depe3 30 cyT mociie oOMydeHHs TSHKEIBIMH HOHAMH
U 7-KBaHTAMHU B OIMHAKOBOH a03€. JleficTBYE YCKOPEHHBIX
HOHOB YIJIepo/ia CTII0COOCTBOBAJIO TIOBBIIICHHIO IBUTATEIb-
HOW M YTHETEHHIO HCCIIE/I0BATEIbCKONH AKTHMBHOCTH K-
BOTHBIX, B TO BpeMs Kak OOJTlydEeHHE ) -KBAHTaMH BBI3BAJIO
3HAUUMBIH 3(QEKT TOIBKO IT0 BTOPOMY M3 YKA3aHHBIX MO-
kazaresneil. OneHka cyMMapHOTO TMOKa3aTeliss aKTUBHOCTH
KPBIC BBISBMJIA BO3pAacTaHHWE ATOM BeIMUYMHBI Ha 18 % mo-
cie obiydenns woHamu '2C, ofgHako mpH y-o0mydeHMH
HC BBISABJICHO JOCTOBCPHLIX OTJIMYMI OT IOKa3aTelieil KOH-
TPOJILHOM TPyl )KUBOTHBIX. IIpn 3TOM HabIIORAINCH CY-
[IECTBEHHBIC PA3IINUUs MEKAY PE3yabTaTaMM, OTHOCAIIIN-
MHCS K JCHCTBUIO PEIKO- U TNIOTHOMOHNU3UPYIOILIETO H3ITy-
gyeHus. CoBMECTHO co crienuanuctamu MIHCTUTyTa BhICIIEH
HEPBHOW JeATeNbHOCTH U Helpodusnonornn PAH navara

Laboratory of Radiation Biology

A series of radiobiological experiments have been
carried out at a 500 MeV/nucleon carbon ion beam of the
Nuclotron. A large experimental program of irradiation of
different cell lines of mammals, humans, and small labora-
tory animals and primates has been fulfilled. The aim of the
experiments was to study the mechanisms of the genetic
effect of heavy charged particles and radiation-induced
disorders in different organs and systems of experimental
animals. With the use of molecular immunology methods,
regularities were studied in the formation of DNA lesions
and the kinetics of their repair, as well as the expression of
a number of genes in response to radiation exposure.

In cooperation with specialists of the Institute of
Higher Nervous Activity and Neurophysiology of the
Russian Academy of Sciences (RAS) and the RAS Institute
of Biomedical Problems, experiments were performed to
evaluate disorders in the behavioral reactions of rats long
after irradiation with heavy charged particles. The results
of the open field test measurements are comparable with
the data on %0Co 7-irradiation. The results indicate that
there are differences between the effects observed 30 days

after irradiation with heavy nuclei and y-rays at the same
dose. The effect of accelerated carbon ions consisted in in-
creasing motion activity and inhibiting cognitive activity
of the animals, while y-irradiation had a significant effect
concerning only the latter indicator. The rats’ total activity
increased by 18% after irradiation with '2C ions, but y-ir-
radiation caused no significant differences from the control
values. Considerable differences were observed between
the results obtained with sparsely and densely ionizing
radiations. Jointly with specialists of the RAS Institute of
Higher Nervous Activity and Neurophysiology, processing
was started of data on the evaluation of the neurotransmit-
ter level in different parts of the animal brain 30 days after
irradiation.

University Centre

Educational process. In 2013, JINR post-graduate
courses were attended by 50 students from Armenia,
Belarus, Germany, Moldova, Russia, and Ukraine. 14 of
them specialized in theoretical Physics; 12, in nuclear and
elementary particle physics; 5, in instruments and methods
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00paboTKa MaTepuasoB IO OMPEIACICHUIO YPOBHS HEHPO-
TPaHCMHUTTEPOB B Pa3lIMUHBIX OT/ENaX TOJOBHOTO MO3ra
JKUBOTHBIX CcIycTsI 30 CyT mocIie JIy4eBoro BO3eHCTBHS.

Y4yeOHO-Hay4HbIN LeHTP

YueoOnsblii npouecc. B 20131 B acnupanType
OUSIN obyuanuce 50 yenosek u3 Apmenuu, benopyccun,
I'epmanuu, Mongasuu, PO, Ykpaunsl, U3 HUX MO CIELHU-
anpHOCTH «Teopernyeckas ¢u3mka» — 15 gemoBek, 1Mo
creranbHOCTH «DU3MKa aTOMHOTO SI/Ipa M JIEMEHTaPHBIX
yacTuiy — 12.

Ha caiire YHI] (http://uc.jinr.ru/) oOHOBIICHA 0a3a aH-
HBIX Y4eOHBIX KypcoB (pyccKas M aHIVIMHCKask BEPCUU) T10
pasmenaM: (pu3KMKa YacTUI[ U KBAaHTOBasl Teopus mojst (26
KypcoB); simepHas ¢u3uka (21); KOHACHCHPOBAHHBIE Cpe-
Ibl, (hU3MKa HAHOCTPYKTYp M HeWTpoHHas ¢usuka (16);
¢usnueckune ycraHoBkH (7); MH(POPMAIIMOHHBIC TEXHOJIO-
ruu (8); MaTemMaTHuyecKasi U cTatTucTudeckas pusuka (12).

Hayuynas mkosa aJst yuyuresei ¢usuku u3 crpan-
yuactaun OUSMN. C 3 o 9 Host6ps B LIEPH (OKenera) po-
XOJIWJIa ouepeiHast HayqHas [IKOJIa JUIsl POCCHICKUX yuuTe-
neit ¢pusuky. B padbote mkonsl npuHIMany yyactue 30 yun-
tenei ¢puznku u3 Mocksbl, AnpeneBky (MockoBckast 00i1.),
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Bomnrorpana, Bomxkcekoro (Bonrorpanckas 06:1.), Boporexa,
Bonropeuencka (Koctpomckas 061.), 3apeunoro (Ilen-
3eHcKkas 00i.), Kazanm, HoBoropreBo (TamGoBckas o0ir.),
H. Hogsropona, Osepcka (YensiOunckast o0in.), ITerposa-
Bozncka, Kormomorn (Kapemms), ITerponmasnoBcka-Kamdar-
ckoro, Peiouncka (Spocnasckas o6in.), Camapsl, CaHKT-
[TetepOypra, Crepauramaka (bamkupus), a Taxxe u3 XKiro-
6una (benmopyccus).

ITporpamma IIKOJIBI BKJIIOYATA JIEKIMH, MOCELICHHUE
9KCIIEPUMEHTAIIBHBIX YCTaHOBOK, BCTpPEUH ¢ (PU3NKaMH B
paboucii u HehopMaIbHOM 00CTAHOBKE, IKCKYPCHU.

Bupneoxondgepennun. 12 okrsi0ps B pamkax ¢ectu-
BaJIl HAYKH B MOCKOBCKOM J[BOpIlE MHOHEPOB COCTOSIACH
BunecokoHpepenus ¢ LIEPH «VccnenoBanus B 00ma-
cti (GU3UKK BBICOKMX dHepruii». Ee opranmszatop — ot-
JIeTT  a’poKocMHudeckoro oOpaszoBanust lleHTpa BoeHHO-
narpuoTHyeckoro odpasosanust MIJIJ{(FO)T.

16 oxta0ps cocrosuiachk BumeokoH(pepernuus (JyoHa
(YHII] OUAN) — Tuxsun (MOY muueit Ne 8) — KucnoBoack
(MBOY COUI Ne17)) «He#itporHas ¢u3nka: moaydcHre
U HCIIOJIb30BAHUE HEUTPOHOBY». YUYAaCTHUKU COBEPLUUIN
BHUPTyabHYI0 dKCcKypeunto o JIH® OUSAMN, a 3arem Ha Bo-
MPOCHI MIKOJBHUKOB U yuutened orBedanu C.3.ITlaxymsk
(YHL), E.B.JIpraarun (JIH®), A.B.Crpenkor (JIHD).

of experimental physics; 3, in condensed matter physics; 1,
in physics of charged particle beams and accelerator equip-
ment; 3, in high energy physics; 4, in mathematical and
software support of computers, complexes, and computer
systems; 6, in mathematical modeling, numerical methods
and program complexes; 2, in radiobiology.

The UC web-site (http://uc.jinr.ru/) has upgraded the
database on educational courses in the sections: particle
physics and quantum field theory (26 courses); nuclear
physics (21); condensed matter physics, nanostructure
physics and neutron physics (16); physical installations (7);
information technologies (8); mathematical and statistical
physics (12).

Scientific School for teachers of physics from JINR
member-states. On November 3-9, the regular Scientific
School for teachers of physics from JINR member-states
was held at CERN. 30 teachers of physics representing
the following RF and Belarus cities: Moscow, Aprelevka
(Moscow region), Volgograd, Volzhskiy (Volgograd re-
gion), Volgorechensk (Kostroma region), Voronezh,
Zarechniy (Penza region), Kazan, Novoyurievo (Tambov
region), Nizhniy Novgorod, Ozersk (Chelyabinsk region),

Kondopoga, Petrozavodsk (Karelia), Petropavlovsk-
Kamchatsky, Rybinsk, Samara, St.-Petersburg, Sterlitamak
(Bashkiria), Zhlobin (Belarus), participated in the work of
the School.

Video conferences. On 12 October, in the frame-
work of the Festival of Science, which took place in the
Moscow Palace of Pioneers, a video conference with
CERN “Research in High Energy Physics” was held. It was
organized by the Department of Aerospace Education of the
Center of Military-Patriotic Education of the Moscow City
Palace of Children’s (and Youth’s) Creativity.

On 16 October, a video conference (Dubna, JINR
UC—Tikhvin, MEI Lyceum No. 8 —XKislovodsk, MBGEI
GE School No. 17) “Neutron Physics: Obtaining and Using
of Neutrons” took place. The participants listened to a
popular lecture on neutron physics by E.Lychagin, FLNP
Deputy Director. After that the questions of students and
teachers were answered by S.Pakulyak, E.Lychagin, and
A. Strelkov. All participants received commemorative cer-
tificates.

Live video was provided via the JINR UC video con-
ferencing management system.
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Bce yuacTHUKH BHJICOKOH(EPEHIMN MTOTYYMIN MaMsTHbIE
cepTH(UKATHI.

CBsI3b OCYILECTBIISAIACH YEPe3 CUCTEMY YIIPABICHUS
BuneokoHpepennunit YHI] OUSAN.

HpaxTuka 1 ctyneHToB U3 [onabum. 16 momsckux
cTyaeHToB ¢ 13 mo 18 okTA0ps MPOXOAMIH 03HAKOMHUTEINb-
HyIo ipakTuKy B OV, xoTOpas BKItOYaia JEKINH O Ha-
npasnenusx uccneaopanuil JIHO®, JIAP, JIAIL, JITO, skc-
Kypcuu B nabopatopun HCTHTYTA, a TakKe 00ydeHHe Mo
kypcy «HAA mist onpeneneHus 3arps3HEHUS aTMOCQEpHI
HECKOJIBKUX HAIMOHAJIBHBIX MapKoB [lombmmy.
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Jlyist yqacTHUKOB OBUIM OpPTraHM30BaHbl SKCKYPCHH B
Mocksy, Ceprues Ilocan, TBeps, Mennoe. IIpaktuka npo-
XOJIMJIa B paMKax mporpammsl «boroiaro0oB—Hbpensm.

Hocemenusi. 16 okTs0ps 18 yuammxcs mxyOHEH-
ckoro smmes Ne3 moOwBamm Ha SKCKypcun B JIOBD
(O. A.Kynuenko, P. B. [Tusun).

B pamkax nporpammsl «Ilonynspuzanus ecTeCTBEHHO-
HAyYHBIX 3HaHUID» 18 OKTIO0ps ObliTa OpraHu30BaHa YKCKYP-
cust st 14 myOHeHIeB B MeIUKO-TeXHUUECKUH KOMILIEKC
JAIT (C. B.IBunkuit); 5 HosiOpst minst 20 myOHEHIIEB — B
JI®BO.

LEPH (’Kenesa, llIBeiinapus), 3—9 nHosOps. Hayunas mxoma ams poccuiickux yuureneit pusuku (pomo U. bervsedepckozo)
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CERN (Geneva, Switzerland), 3-9 November. Scientific school for Russian teachers of physics (photo by I. Belvedersky)

Practice for students from Poland. On 13-18
October, at JINR an introductory practice was organized
for 16 Polish students. The Practice included lectures in the
fields of research conducted by the FLNP, FLNR, DLNP,
BLTP, excursions to the laboratories, as well as training
in the framework of the project “Using neutron activation
analysis for detection of atmospheric pollution in the na-
tional parks of Poland”.

The program envisaged excursions to Moscow,
S. Posad, Tver, Mednoye. The Practice was organized with-
in the framework of the Bogoliubov-Infeld program.

Visits. On 16 October, an excursion to the VBLHEP
was organized for 18 students of Dubna Lyceum No.3
(O.Kunchenko, R. Pivin).

On 18 October, within the framework of the program
“Popularization of scientific knowledge” an excursion to
the DLNP Medical-Technical Complex was organized for
14 Dubna residents (S.Shvidkiy); on 5 November, to the
VBLHEP, for 20 Dubna residents.

From 6 to 7 November, introductory excursions and
lectures were organized for 29 8- to 11-grade pupils and
3 teachers of Yaroslavl Physics and Mathematics School
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6—7 Hos10pst utst 29 yuaniuxcst 8—11-x K1accoB u Tpex
npenojasareneil (Gpusnko-mMaremMarnyeckod mkoimbl Ne33
. SlpocnaBnst ObUIM  OPraHM30BaHBI O3HAKOMHTEIBHBIC
sKcKypcuu B nadoparopuu OUSN u nekuuu: SKCKypCHH
B JUIP (A.A.Bounos, A.T. Aptiox); B JI®BD (O. A.Kyn-
yeHko, P.B.IluBuH); B MeauKo-TeXHUYECKUN KOMILIEKC
JIAIT (A.B. Aramnos); B yaHuBepcuteT «JyoHa» (A.C. [e-
HukuH, lO.A.TlanebparieB);, nexmus «JIMBHU 3HAHUI»
(A.C.XemuyroB); nekuus u (HU3NICCKUE TEMOHCTPAINN
o teme «Pusnka Ha kyxHe» (M. A. JlomaueHkoB), a TaKke
skckypeust o ropoxay (T. E. CtpokoBckasi).

15 HosOpst 20 yuantuxcst guriess Ne 1574 1. MoCkBbI
moOpBam  Ha 9Okckypcun B JISIP  (A.A.BowuHoB,
O.JI. OpenoBuy), B Mennko-Texamdeckom Komruiekce JIATT
(A.B. Aranos), coBepuIMIIM BUPTYaJbHYIO 3KCKYPCHIO I10
HyKJI0TpoHY (A.A.Tepexun). O6 oOpa3zoBaTenbHbIX IPO-
rpammax Y HII roctsam pacckaszan C. 3. [Takyisik.

18 mexabps s 19 ygammxces u Tpex ImpenogaBaTesei
mkonbl Ne2 . JIyOHBI OblTa OpraHM30BaHa SKCKYpCHS B
JISIP (A.A.BouHOB) 1 B MeaMKO-TEXHUUECKHH KOMILIEKC
JIAIT (C. B. llIBuakwuit).

AT THE LABORATORIES OF JINR

O noaroToBKe M NMOBBLINICHUH KBAJIM(UKANHUHA Pa-
060uux, UTP u cay:xammx. Ha kypcax rmo noaroroBke mnep-
COHaJa, OOCITYKUBAIOWMIETO OOBEKTHI, MOABEIOMCTBEHHBIC
Pocrexnanzopy, mponutn o0ydeHue 70 demoBex.

B 2013 . 6 corpyaHukoB MHCTUTYTa NOBBICUIN CBOIO
KBaIM(UKALMIO HA Pa3JIMuHbIX CeMUHApax, OpraHU30BaH-
HBIX y4eOHBIMHU 3aBeaeHHAMHU T. MockBbI. 116 coTpymau-
koB MHCcTHTyTa Tpomnmm oOydeHHe Ha OpraHW30BAaHHBIX
B OMSIU kypcax u Oblm arrectoBanbl LleHTpanbHOl ar-
TectarMoHHoll komuccueit OVSUN. B TeppuropuansHoii
aTTecTalMOHHONW KoMuccuu PocTexHaa3opa Oblia opraHu-
30BaHa arrectanyst 20 pyKOBOISIINX PAOOTHUKOB U CIICIIH-
anucToB MHCTUTYTa 10 HOPMATUBHBIM MPABOBBIM aKTaM U
HOPMAaTHBHO-TEXHUYECKUM JOKYMEHTaM, yCTaHaBIMBAaIO-
UM TpeOOBaHMS TIPOMBINIIEHHOW O€30MacHOCTH B pas-
JMYHBIX OTPacisiX HAA30pa.

Jnsa acnupanTtoB u corpyanukos OVAU B YHI] mpo-
JIOJDKAIOT PaboTy Kypechl aHIIMHCKOTO $3bIKa, a JUIS MHO-
CTPaHHBIX CHELHUAIICTOB — KYPChI PyCCKOT'O SI3bIKa.

No.33. The program included: excursions to the FLNR
(A.Voinov, A.Artyukh); to the VBLHEP (O.Kunchen-
ko, R.Pivin); to the DLNP Medical-Technical Complex
(A.Agapov); to the University “Dubna” (A.Denikin,
Yu.Panebratsev); a lecture “Showers of knowledge”
(A.Zhemchugov); a lecture and physical demonstration on
the “Physics in the kitchen” (I. Lomachenkov); and a tour
around Dubna (T. Strokovskaya).

On 15 November, 20 students of Moscow Lyceum
No. 1574 visited the FLNR (A. Voinov, O.Orelovich), the
DLNP Medical-Technical Complex (A. Agapov) and were
given a virtual tour of the Nuclotron (VBLHEP, A. Terehin).
S.Pakulyak introduced the visitors to the educational pro-
grams available at the UC.

On 18 December, an excursion to the FLNR (A. Voi-
nov) and the DLNP Medical-Technical Complex (S. Shvid-
kiy) were organized for 19 students and 3 teachers of Dubna
School No. 2.
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Advanced training and qualification improvement
of workmen, engineers, technicians and staff-members.
70 staff-members of the Institute were trained at the train-
ing courses for personnel maintaining the facilities subordi-
nate to Rostechnadzor.

In 2013, 6 members of the Institute improved their
skills at various seminars organized by academic institu-
tions of Moscow. 116 JINR staff-members were trained at
the courses organized by the JINR and certified by JINR
Central Certification Commission. In 2013, certification
of 20 Institute executives and specialists in the norma-
tive legal acts and normative-technical documents stating
requirements for industrial safety in various industries of
supervision was organized at the Territory Certification
Commission of Rostechnadzor. In 2013, 6 students from
MRICC and MRATT were trained at JINR.

For JINR post-graduate students and staff-members an
English language course is run at the UC, and foreign spe-
cialists have the opportunity to attend a Russian language
course.




B NABOPATOPUAX NHCTUTYTA

10.I1. ®ununnos

AT THE LABORATORIES OF JINR

/IByx(a3Hbie 1 TpexdasHbie pacxoaoMepbl
JJISI KPUOTEHUKU U He(PpTeao0bIuu

JluarHocTuka XapakTEpPUCTHK JBYX(a3HBIX TOTOKOB
HeoOXxoaMMa BO MHOTHX OONIacTsX, B YaCTHOCTH, B KpHO-
TEHUKE B CHCTEMaxX CBEPXIMPOBOAAIINX YCKOpPHTENEH 3ie-
menrtapubix vactull (FAIR, NICA), B KOTOpBIX TeIuio
OT MAarHUTHBIX CTPYKTYp OTBOAMTCS 32 CUET M3MEHEHHS
arperaTHoro COCTOSIHUSA KpHoareHta — JByx(}as3Horo oa-
HOKOMITIOHEHTHOTO MOTOKa renus [1]; mpu 3amomHeHHu U
OIIOPOKHEHNU TAHKEPOB JUIA CXKIKCHHOTO IPHPOIHOTO
raza (CIII') u ero TpaHCIOPTHUPOBKE; MpPU 3ampaBKe KOC-
MHYECKUX KOpadiel CKMKEHHBIM KPHOTEHHBIM TOTUIMBOM
(Bomopon) m okucnuTeneM u np. [IpuHIMNHATBHO IpyTHe
JByX(a3HbIe TIOTOKH BCTPEYAIOTCSl B CEMapaliOHHBIX CH-
cTeMax JUarHOCTUKH ISl HeTen00bIdn — «HE(PTh—Ta3y»
U «He(Th—IIIaCTOBAs BOIay. B HacTosiiee BpeMs B HETe-
J00bIue HAXO/AT NMPUMEHEHHe U OeccenapannoHHble pac-
XOZIOMEpHI «HE(PTh—Ta3—IUIacTOBas BOJA», OCHOBAHHBIC
Ha Pa3NUYHbIX IPUHIUNAX PaOOTHI.

Y. P. Filippov

JByx(a3Hble KpHOTeHHbIE PacXofioMephl. PeanbHbie
IByx(a3HbIe PACXOLOMEPHI, B YaCTHOCTH IS I'€JIUs C OTHO-
CHUTEJIFHO KOPOTKHM BpemeHeM umepenus (okoso 0,1 c), B
NPUHIUIIE, MOYKHO CO3/1aTh JBYMSI CIIOCOOAMU: UCIIOJb3Ys
KOPPEJSIMOHHBIN MeTox [2] Wil KOMOMHUPYS CY)KalOIITHe
ycrpoiictBa (CY) ¢ nmaryMkamMu HapoCOAEp)KaHUs IOTO-
Ka [3]. OqHako 10 HeTaBHErO0 BPEMEHU KPHUOTEHHBIE JBYX-
(hazHBIE pacxomoMephl, paboTOCTIOCOOHBIE BO BCEM JTHAITa-
30He napoconepxkanus ot 0 1o 100 %, oTcyTCcTBOBAIM, YTO
CBSI3aHO C OCOOCHHOCTSIMM METOIMKH OIIPEAENIEHHs pac-
X0Jla KproareHTa. [IpejBapuTenbHbIi aHaIU3 MOKa3aJl, 4TO
JUTS TIPAKTHKK 00JIee MPEIIOYTUTENICH BTOPOid crtocob [3].
B 3TOM ciydae aist IPOM3BOIBHOTO PEXXUMA TEUCHUS PaB-
HOBECHOTI'0 JIByX(pa3HOro moTtoka pacxon G ompenesnsiercs
COOTHOIICHHEM

G = k&/APo, (1)

Two-Phase and Three-Phase Flow-Meters for
Cryogenics and Oil Production Industry

Diagnostics of two-phase flows is required in a big
range of fields and industries, in particular, in cryogenics in
the systems of superconducting particle accelerators (FAIR,
NICA) where cooling of magnet structures is carried out
by changing thermodynamics state of the cryogen—two-
phase single-component helium flow [1], for filling and
empting tankers for liquefied natural gas (LNG) and its
transportation, for fueling spacecrafts with liquefied cryo-
genic fuel (hydrogen) and oxygen, etc. Totally different
two-phase flows occur in separation diagnostics systems
for oil production— “oil—gas” and “oil—stratum water”.
At present separationless flow-meters of “oil—gas—stratum
water” type are also employed in the oil industry, and are
based on different operating principles.

Two-phase cryogenic flow-meters. Real two-phase
flow-meters, in particular, for helium with relatively short
measuring time (about 0.1 s) can be produced in two ways,
using correlation method [2] or combining narrowing de-
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vices (ND) with void fraction sensors [3]. However, there
have been no two-phase cryogenic flow-meters capable to
operate in the whole range of void fraction values from 0
to 100% until recently, which is explained by special fea-
tures of the method to find a mass flow rate of cryogen.
Preliminary analysis has shown that the second method is
more appropriate for practical application [3]. In this case
for unspecified flow pattern of an equilibrium two-phase
flow the flow rate G is defined by the equation

G = k&y/APo, (1)

where AP is the pressure drop in the narrowing device, de-
pending on the average flow velocity; o = 0,9 + o1 —¢)
is the average density; ¢ is the void fraction; the indices g
and / refer to vapor and liquid at equilibrium pressure; & is
a constant defined by geometry parameters of the narrow-
ing device [3]; k((p,G, T) is a calibration function depend-
ing on the two-phase flow pattern. Earlier we published
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e AP — nepemaj NaBieHHs Ha CYKalOIIEM YCTPOM-
CTBC, 3aBUCSIIUN OT CpENHCH CKOPOCTH  IOTOKA,
0 =00+ 0;(1 — ¢) — cpenHss MIOTHOCTb, ¢ — HC-
THHHOE 00BEMHOE TapOCOACP)KaHUe, UHICKCH g U [ OT-
HOCSTCS K TIapy U KHUIKOCTH P PABHOBECHOM JIaBJIICHUH,
& — KOHCTaHTa, ONpejelseMas FeOMETPUYECKUMH apa-
METpaMH Cy)Karollero ycrpoiictsa [3], k(go,G,T) — Ka-
TOpoBOYHAS (PYHKIHS, 3aBHCAIIAS OT PEXMMa TCUCHHS
nByx(ha3Horo moroka. TexHuKa OnpeescHus BETHYUHBI @
ITOCPEICTBOM IHAIBKOMETpHIecKiuX BU-1aT4nKoB ¢ paBHO-
MEpHBIM 3JIEKTPHYECKUM TOJIEM BHYTPH UyBCTBUTEIBHOU
4yacTh ONyOJMKOBaHA HaMu paHee. OCHOBHas IpobOiema
TIPH OTIPENIENIEHUH pacxoia ¢ moMornsio dpopmyns (1) co-
CTOUT B CII0co0e ompeneneHus: QyHKIIUU k((p,G,T). 210

a description of the method to define ¢-values by means
of dielcometric RF-sensors with uniform electric field
inside the sensitive part. The main problem of applying
Equation (1) for measurement of the flow rate is to define
the function k((p,G,T). It can be done using a calibration
bench, which is used to investigate detailed characteristics
of a two-phase flow. Such unique data for helium are given
in the references for [3].

Detailed description of an innovative flow-meter with
a sensitive element of round cross-section is presented in
[1, 3] and its parts are shown in Fig. 1.

The flow-meter presented in Fig.1 can be used not
only for helium but also for hydrogen and LNG two-phase
flows with the liquid-to-gas density ratio (0;/0,) < 30-35.
For homogenized flow patterns relative errors of flow rate
measurements in the g-range from 0 to 90% are estimated
as (1.7-3.7)% for helium at 7' = 4.4 K, (2-7.5)% for hy-
drogen at 7' = 23 K, and (2-8)% for LG (methane) at 7' =
142 K [1, 3]. The two-phase flow-meter for hydrogen oper-
ating at the Indian National Space Center is presented in [3].
Perhaps it is the first cryogenic two-phase flow-meter.
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MOXKHO CZ€NaTh MPY HAJUYUU IKCIIEPUMEHTAIBLHOTO KaJlu-
OpOBOYHOTO CTCHJIA, HA KOTOPOM JICTAIbHO HMCCIICIOBAHBI
XapaKTePUCTUKK NByX(a3zHoro motoka. J[ist remust Takas
YHHUKaITbHast ”H(POPMAIUs IPUBEIeHa B CChUIKAX [3].

[onpoOHoe omrcaHre MHHOBAIMOHHOTO pacXoioMepa
C YYBCTBUTEIBHBIM 3JIEMEHTOM KPYIIIOTO MONEPEYHOTO Ce-
yeHus npejacTasieHo B [1, 3], a ero cocTaBHbIE 4acTH MO-
Ka3aHbl Ha puc. 1.

ITokazanublii Ha puc.l pacxomoMep MOXKET HCIOJb-
30BaTbCsi HE TONBKO IS TEeNMus, HO M UIA JABYyX(a3HBIX
motokoB Bogopona u CIII' mpu OTHOIIEHWH IIOTHOCTEH
JKHKON M Ta30Boi (a3 (pl /pg) < 30-35. [lus roMOreHu-
3UPOBAHHBIX PEKUMOB TEUEHHUSI OTHOCUTEIbHbBIE MOTPelll-
HOCTH OIpeJIeNICHHs pacXoAoB B auana3one ¢ ot 0 10 90%

Puc. 1. VanoBanmonHbIi 1ByX(a3HbI pacxomomMep IOTOKOB Te-
JHs M BOAOPOAA: MeTajulokepamudecknii BU-narunk ¢ ayBcTBU-
TEIBLHON YacThIO KPYIIIOTo TornepedHoro cedenus Jy-38 mum (cire-
Ba), Cy’Karoliee ycTpoiictBo 38/9,5 MM (crpaBa) 1 n3MepHTeIbHas
CUCTEMa Ha OCHOBE 6-CIIOTOBOIO IIPOMBIIIICHHOIO KOMIIBIOTEPA
(na 3agHeM 1utane) [1]

Fig.1. An innovative two-phase flow-meter for helium and
hydrogen: a metal-ceramic RF-sensor with a sensitive part of
round cross-section of 38 mm i.d. (left), a narrowing device of
38/9.5 mm (right), and a measuring system based on a 6-slot
industrial computer (in the background) [1]

Two-phase flow-meters for oil production.
“Oil—gas” and “oil —stratum water” two-phase flow-meters
for oil production can be created basing on the principle
analogous to the one described for cryogenic flow-meters.
And while the efficiency of systems of the first type for mix-
tures consisting of two dielectrics gives no room for doubt,
the capabilities of flow meters of the second type may be
limited in the water cut range w due to significant impact
of salts as sources of conductivity on the performance of
dielcometric sensors with so-called direct “oil-in-stratum-
water” emulsions (w > 70 %), which has been confirmed by
the tests [4]. The acceptable results of the operation of an
“RF-sensor+ND” two-phase flow-meter with real inverted
emulsions in the range 0 < w < 60—70% are presented in
[5]. An uncommon algorithm for defining G, w and water
salinity ratio using such a flow-meter is given in [4, 5].

Our efforts to use additional measurements of admit-
tance of the mixture in the range 60 < w < 100% in order
to extend the range of the system operation have not led to
significant success. In this regard one of the nuclear physics
methods has been used to solve the problem. In particular,
we have employed a gamma densitometer (GD) based on
a 137Cs source. A two-phase “GD+ND” flow-meter has
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coctaBisot 1,7-3,7% nns renust npu 7 = 4,4 K, 2-7,5%
st Bomopona nipu 7' = 23 K u 2-8% nmnsa CIII' (meran)
mpu 7 = 142 K [1, 3]. [IByxda3Hbii pacxogomep Ui BO-
nopoja, padoraomuii B MHIUHACKOM HallMOHATLHOM KOC-
MHYECKOM IEHTpe, TIpeacTaBieH B [3]. Bo3amoxHO, 9TO 3TO
TIepBBI KPUOTEHHBIH ABYX(a3HbII pacxomomep.

JByx¢a3Hblie pacxogomepsl 1s HedTenodbruu. I1o
aHaJOTMYHOMY NPHUHIMITY paOOThl KPHOTCHHBIX PacXozo-
MEpOB MOTYT OBITh CO3aHBI U JIBYX(ha3HbIE pacX0IOMEpPbI
Juist HeTenoObun THIA «HEPTh—Ta3» 1 «He(Th—IIacTo-
Bas Bofa». OJHAKO e€ciaM HET OCHOBAHMH COMHEBATHCS B
paboTOCIOCOOHOCTH CHCTEMBI TEPBOTO THUMA ISl CMECH,
COCTOSIIIIEH TPEHMYIIECTBEHHO M3 [JBYX IHAJIEKTPUKOB,
TO BO3MOXXHOCTH pacxofioMepa «He(Th—IUIacToBasi BOJIa»
MOT'yYT OBITH OIPaHHYEHBI 10 IANa30Hy OOBOAHEHHOCTH W

Puc. 2. Pacxonomep /ly-100 mm Ha ocHO-
Be 137Cs-ramma-moTHOMepa W KoHHUe-
CKOI'0 CYXaloIlero ycTpoiicTBa BO BpeMs
HCTBITaHU# Ha monuroHe ¢Gupmer TUV
SUD NEL

Fig. 2. DN-100 flow meter on the base of
a 137Cs-gamma densitometer and cone-
type narrowing device during tests at the
TUV SUD NEL testing facility

been tested at an “oil—gas—salt water” test facility of the
firm TUV SUD NEL (Glasgow, Scotland)—Fig.2. The
test results have shown [6] that such a flow-meter meets
the requirements of the Russian National Standard (GOST
R 8.615-2005) in respect to the volume and mass flow rate
measurement for crude oil in the range 0 < w < 95% for
~ 95% of measurement points, and GD can be used for
water cut measurements in the whole range of w from 0
to 100%. Such competitive measurement instruments are
not produced in Russia. Apart from these results there
have been compiled flow pattern maps for the three-phase
“oil—gas—salt water” flows based on the TUV SUD NEL
test data. It lays a solid foundation for the development of
an algorithm of processing signals from three-phase flow-
meters.

AT THE LABORATORIES OF JINR
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U3-3a CYIIECTBEHHOTO BIHUSHMSA COJNEH KaK HCTOYHHKOB
MIPOBOIMMOCTH Ha pabOTOCHOCOOHOCTh JUAIBKOMETpUYe-
CKHX JIaTYNKOB C IPSIMBIMH 3MYJIBCHSAMH «HE(DTH B IJIACTO-
Boit Bome» (w > 709%), 4TO TOATBEPIMIIA TIPOBEICHHBIC
ncnbitanus [4]. Ilpuemiemsle Al TPAKTUKH PE3yIIbTAThI
pabotel nByx¢azHoro pacxomomepa «BY-matumk+CV»
C pealpHBIMH OOpAaTHBIMH OSMYJIbCHSIMH B [JHAaNa30HE
0 <w < 60-70% mnpencrasnensl B [5]. HerpuBuanpHbIit
anroput™ omnpeaencHus G, w U CTENIEHH COJICHOCTH BOIBI
MIOCPE/ICTBOM TAaKOI0 pacxojoMepa NnpHuBe/eH B [4, 5].
Hamy noneITku MCHONB30BaTh JOMOIHUTENBHOE H3-
MEpEHHE TIOJTHOM MPOBOJMMOCTH CMECH B JHara3oHe
60 <w<100% s pacmmpeHus ananazoHa padOTHI
CHCTEMBI OIIYTHMBIM YCIIEXOM HE YBCHUAJINCh. B cBsi3m
C 3TUM JJIsl PEIICHHs 3a/a4y OBl MCIIOIb30BaH OIUH M3
SAIepHO-(DU3UUECKUX METOJ0B, B YAaCTHOCTH, IPUMEHEH

Three-phase separationless “oil —gas—water” flow-
meters. The obtained experience allows for development
of the most complicated type of the flow-meter— three-
phase separationless four-component flow meters for
“oil—gas—stratum water” mixtures. Thus, [7] presents an
algorithm of signal processing for the three-phase flow-
meter which is made using a cone-typed ND and a cor-
relation device on the base of a pair of dielcometric RF-
sensors. Though the applicability of the algorithm is limited
by the range of “stratum-water-in-oil+ gas” emulsions, the
approach to the description of the ND operation might be
employed for the development of an algorithm of signal
processing for the recently developed flow meter.

It is a combination of a spectrometric gamma densi-
tometer and a combined narrowing device. Here, the expe-
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ramma-miiotiomep (ITI) Ha ocHoBe wmcTounmka '37Cs.
IByx¢azusiii pacxogomep «ITI+CVY» Obul ucmbITaH Ha
MOJIUTOHE «HEe(Th—Ta3—coieHas Boga» ¢upmel TUV SUD
NEL (I'masro, [lommanmus) (puc.2). Pe3yasraTsl ucnbiTa-
HUW ToKa3aiu [6], 4TO Takoil pacxooMep yIOBIETBOPSET
tpedoBanusm ['OCT P 8.615-2005 mo onpeneneHuto 06b-
€MHOT0 M MacCOBOTO pacxojia ChIpOi He(TH B JHANa3oHe
0 <w <95 % ana = 95 % sxcrepuMEHTAIBHBIX TOUeK, a I TI
MOXKET HCTIONb30BAaThCSI B KAUECTBE M3MEPUTEISI OOBOTHEH-
HocTH He(TH Juts Beero auanazona w ot 0 1o 100 %. Takue
KOHKYPEHTOCIIOCOOHBIE H3MEPHUTEIBbHEIE yCTpoiicTBa B PO
He npon3BozsTes. [IoMUMO THX pe3ysibTaToB Mo MOTyYeH-
#iM B TUV SUD NEL maHHBIM TOCTPOEHBI KapPTHI PEKH-
MOB TEUEHHS TpeX(a3HbIX MOTOKOB «HE(PTh—TIa3— COJICHAL
BOZIa», YTO CIYXXUT HAJEKHON OCHOBOMW JIsl CO3JaHUs ajl-
ropuT™Ma 00pabOTKN CUTHAJIOB TPeX(a3HbIX PACX0IOMEPOB.

Tpexdasnble OeccenapanuoOHHbIE PAaCX0I0MepPhI
«He(Th—ra3—Boaa». [lonydueHHbII ONBIT O3BOJSAET CO3-
JIaBaTh U CaMblIe CJIOKHBIE U3 PACXOIOMEPOB — TpexdazHble
YEeTHIPEXKOMIIOHEHTHbIE OeccenapalnnoHHbIe PacXoJoMe-
pBI UTs cMecelt «He(Th—Ta3—IuacToBast Bogay. Tak, B [7]
NPEJICTABJICH aJIrOpUTM 00pabOTKH CUTHAJIOB TpeXx(azHOro
pacxomomepa, KOTopbli O6asupyercst Ha koHndeckoM CY B
COYETAaHUM C KOPPEISITOPOM Ha OCHOBE Mapbl JTUIBKOME-

rience of the Institute of Physics and Technical Problems
(Dubna) in the development of gamma control systems for
oil processing and coal mining has been used. The char-
acteristics of this three-phase flow-meter were studied on
the State Special Primary Standard of the Unit of Mass
Flow Rate of Gas-Liquid Mixtures GET-195-2011 (at the
All-Russian Research Institute of Flow Metering, Kazan)
in November, 2013. In this novel flow-meter the disadvan-
tages inherent to the correlation type of flow-meters were
eliminated. Preliminary analysis has confirmed the oper-
ability of the flow-meter, definiteness of its characteris-
tics, and their repeatability in all the ranges of the preset
parameters of gas-liquid mixtures “oil emulator—water”,
”oil emulator—gas”, and “water—gas”. There are no such
flow-meters in Russia and continuation of the work allows
one to construct an import-substituting system that would
be competitive with the analog of the Schlumberger firm on
the extensive Russian market.
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Tpriecknx BU-narunkos. 1 X0Ts MpUMEHUMOCTD aJITOPHT-
Ma OTrpaHHuYeHa JNAITa30HOM dMYIIbCUH «IIJIacTOBast BOJa B
HE(TH + a3y, MOAX0A K onucannio padbotel CY MOXeT OBITh
TOJIE3€H IS CO3MAHMs alrOpUTMa 0OpabOTKHM CHUTHAJIOB
HOBOTO pacxomomepa. OH mpencTaBiIseT co00il 00bemH-
HEHUE CIEKTPOMETPUYECKOT0 TaMMa-IJIOTHOMEpPA U KOM-
OMHMPOBAHHOTO CyXKaromero ycrpoictsa. [Ipu sTtom wuc-
TTOJTE30BAJICS OTIBIT MHCTHTYTa (PU3UKO-TEXHUIECKHUX TPO-
onem ([lyOHa) O CO3MaHUIO CHCTEM TaMMa-KOHTPOJIS ISt
HedrenepepadoTKH 1 yriie00bdu. XapakTepHUCTHKH 3TOTO
Tpex(ha3zHOTo pacxoioMepa, B KOTOPOM YCTpaHEHBI He0-
CTaTKW, CBOMCTBEHHBIC KOPPEIAINOHHBIM PAaCXOIOMEPaM,
uccien0BaHbl Ha [ 0CcynapcTBEHHOM 3TAIOHE SIMHUIIBI Mac-
COBOTO pacxojia razoKuAKocTHeIX cmeceit [DT195-2011
(BHUUWP, Kazanp) B HOs6pe 2013 1 IIpenBapuTenbHBIN
aHaIIN3 Pe3yIBTATOB MMOATBEPANI PAaOOTOCIIOCOOHOCTH pac-
X0JIOMEpa, OHO3HAYHOCTh €T0 XapaKTePHCTHK M MX BOC-
MPOM3BOJMMOCTh BO BCEX JIMANa3oHax 3aJlaHHBIX Mapame-
TPOB Ta30’KUIKOCTHBIX CMECEH «MMHUTATOP HEDTH —BOIAY,
«MUTaTOp HEPTH —Ta3» U «Boma—ra3y». [10J0OHBIX pacxo-
nomepoB B Poccun Her, 1 Mpoj1oypKeHue paboThI TTO3BOJIUT
CO3/IaTh UMITOPTO3aMEINAIOIYI0 CHCTEMY, KOTOpasi MoIja
OB KOHKYpPHpPOBAaTh Ha OOIIMPHOM POCCHICKOM pBIHKE C
ananoroMm Gupmsl «ImromMmOepixe.
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O TpexmneTyieBbIX YPABHEHUSX PEHOPMIPYIIIbI
U rPaHUIaX NpuMeHuMocTH CTaHaapTHOM
MO PYHAAMEHTAJbHbIX B3aUMOAEUCTBUU

OtkpbeiTHe 0030Ha Xurrca Ha BonbIIOM agpOHHOM
KOJUTaiepe, a TaKk)Ke OTCYTCTBHE SIBHBIX YKa3aHUU Ha Cy-
IICCTBOBAaHME TaK HA3hIBACMOM HOBOH (PH3WKH MPHUBEIO K
HEOOXOIUMOCTH MEPEOCMBICIICHUS HAIINX MPEICTaBICHIHA
o rpanumax npumernMoctn CranmaptHoit Momenu (CM).
B cBs3u ¢ 3TUM akTyanpHOHW cTajla mpoOiieMa HCCIIeIoBa-
HUSl BO3MO)KHOCTH SKCTPAIOJISIIIMKA TIOCTEAHEH B 001IacTh
CBEPXBBICOKHX (IUTAHKOBCKUX ) SHEPTUH.

Kax u3BectHo, B pamkax CM BO3HHUKHOBEHHE Macc
y 3JI€MEHTApHBIX YACTHUI[ CBSI3BIBAIOT CO CIIOHTAHHBIM Ha-
pYLICHHEM »AIIeKTpociadoil cummerpun. Hapymraromiee
9Ty CHMMETPHIO OCHOBHOE COCTOSHHE XapaKTepHU3yeT-
Csl BeIMYMHOM BaKyyMHOTO cpemHero v = 246 3B mons
Xwurrca H, COOTBETCTBEHHO, ITOTCHIIHA

A. V. Bednyakov, A. F. Pikelner

_ om0 A
V() = =" 12 + L1, (1)

3aBHCSIIME OT mapametpoB m2 u A, umeer mpu H = v

muHUMyM. [Ipu 3TOM m? = Av2, a macca 6030na Xurrca
OKa3bIBAE€TCsI pPABHOM

M3 = 24v2. )

Taxum oOpasom, u3mepenue My naer uHdopManuio o
BesuunHe A. B Hacrosiee BpeMs 3TO €IMHCTBEHHBIN HC-
TOYHUK 3HAHHUU O TOM, Kak 0030H XHUITca B3aUMOJICHCTBYET
cam ¢ co0o¥.

Crout 3ameTuTh, 4to (Gopmyins! (1) u (2) HanucaHsl
B IPEBECHOM NPUOIKCHUHU. Y UeT POXKICHNS BUPTYaTbHBIX
YacTHUI] U3 BaKyyMa MPUBOAMUT K MOAM(HUKAIIMM KaK BUAA
noreHimana (1), Tak U CBsI3u (HU3NIESCKONW MacChl 0030HA

On the Three-Loop Renormalization
Group Equations and the Limits of
Applicability of the Standard Model

The discovery of the Higgs boson at the Large Hadron
Collider and the absence of clear indications of the exis-
tence of the so-called New Physics lead to the necessity to
reconsider our notion about the limits of applicability of the
Standard Model (SM). Due to this, the analysis of the SM
behaviour in the region of ultra-high (e.g., Plank) energies
becomes important.

It is known that in the Standard Model elementary
particle masses appear due to the spontaneous electroweak
symmetry breaking. The vacuum state, which breaks the
symmetry, is characterized by the vacuum expectation val-
ue of the Higgs field v = 246 GeV. The potential

2
V(H) =" 12 Apa,

: (1)
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which depends on two parameters, m?2 and A, has a mini-
mum at H = v. In addition, we have m? = AvZ2, and the
Higgs boson mass is given by

M3 = 2Av2. )

In this way, the measurement of My gives us the value
of A. At the moment, it is the only source of information
about the strength with which the Higgs boson couples to
itself.

It is worth mentioning that equations (1) and (2) are
written in the tree-level approximation. Both potential (1)
and relation between the physical Higgs boson mass and
model parameters (2) are modified upon inclusion of the
effects due to virtual particles. This kind of effects can be
partially taken into account by employing the notion of
“running” parameters which depend on some typical mass
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Xwurrca ¢ napamerpamu moxenu (2). YactuuHo 3¢ ekt ot
TAKOTO Poja IMOIMPAaBOK MOXKET OBITH YYTEH TIPH Iepexojie
K «Oerymumm» napaMeTpam, 3aBHCSIINM OT XapaKTepHOTO
Mmacuiraba sHepruit 1. Hampumep, npu 00nbIIUX Bennvu-
Hax nonst Xurrca (H > v) adpeKTUBHBIA NOTEHIMAT C XO-
polieit TOYHOCTBIO MPEICTABUM B BUIE

Vi () = 2= 1D )
rae A (1) — Gerymias KoHCTaHTa camoaencTeust. Macca ke
0030Ha XHUITCA AaCT BO3MOKHOCTH OIPEACIHTh BEINYH-
ny A(# ~ v) Ha Macmrabe, CpaBHUMOM C DIIEKTPOCIa0oii
LIKaJIOM.

B pamkax CM MOXHO TpeJCcKa3zaTh, KaK CBSI3aHbI
Al = v) u At > v), pelB CUCTEMY PEHOPMIPYIIIOBbIX
ypaBHEHHH — Au(QepeHInaIbHbIX yPaBHEHUH MEPBOTO
MOPSI/IKA, OTMCHIBAIOMINX 3(h(EeKTHI IKPAaHUPOBKH U aHTH-
SKPAHWPOBKH PA3TWYHBIX 3apsAA0B MPH W3MEHEHWH Mac-
mraba. Hampumep, ypaBHeHHE, OMTUCHIBAIOIIEE YBOIIOIHIO
A1), umeer BuA

H4

(47[)2u2% ~ AP =122 -3yt 6yt ... @)

3nech /3&1) npescTaBisieT coboi Gera-(GyHKIUIO, BBIYUC-
JICHHYIO B TIEPBOM TMOpsAAKEe Teopuu BosmyuieHuit (TB).
B mpaBoit wactu (4) ocTaBIeHBI JMIIL BKIAIBI, MTPOIOP-

AT THE LABORATORIES OF JINR

[MOHAJIbHBIE CAMOIEHCTBUIO A ({) U IOKABCKOM KOHCTaHTE
¥;(14), XapaKTepH3yIOIIeH CHTy B3aHMOICHCTBHS CaMOH T4~
JKEJIOH M3 U3BECTHBIX JIEMEHTApHBIX YaCTHII, TOI-KBapKa,
¢ nosieM XHrTca.

CoBMecTHBIN aHau3 (4) 1 pEHOPMIPYIIIIOBBIX YpaBHe-
HUH U1 APYTUX KOHCTAHT CBSI3H ITO3BOJISIET CAEIATh BBIBO/L,
YTO B 3aBHCHMOCTH OT «HAYaJbHbIX» 3HadueHud A (¢ ~ v) u
¥; (¢ ~ v) (WM, MHAYE TOBOPS, OT MAcChl My; M Macchl TOII-
kBapka M) Benuunna A (/L > V) MOXET CTAaHOBHTBCS Kak
0ECKOHEYHO OOBIION MOIOKHUTEIBHOM, TaK U OTPUIATENb-
HOI Ha HekoTopoi mkane 4 = /\. B mepBom ciiyuae Mbl
MMeeM Tak HasblBaeMbli momtoc Jlanpay, u nis teoperu-
YeCKOW CaMOCOIIaCOBAHHOCTH MOJICNIM HEOOXOAMMO OO0
nonokuTh A1) = 0, 4TO JeaeT TEOPHIO TPUBUAILHON 1
HECOBMECTHOH C JKCIIEPUMEHTOM, JHOO0 CliesiaTh Mpeamno-
JIOXKEHHUE O CYLIECTBOBAHUHU «HOBOU (DU3MKM» B paiione /.
Bo BropoM ciryuae MOXXeT 0Ka3aThCsl, YTO OCHOBHOE COCTOSI-
Hue CM He siBisieTcs cTaOMIIBHBIM, TaK KaK IOTCHIIUAI IPU
H ~ /\\ cranoButcs orpunarensusiM. CTOUT 3aMETUTD, YTO
MIPEICTABICHHOE PACCYKACHHE MOXKHO 00paTHTh: Mpeao-
J0xuTh, 4To CM cripaBeuivBa BIUIOTH JI0 33J]aHHOH IIKa-
JBI SHEPTUH, U MONYYUTh BEPXHIO M HIKHIOIO TPAHUILY
Ju1st Maccehl My, Hcxonis U3 TpeOOBaHUM HETPUBUAIBHOCTH
U CTaOMIBHOCTH COOTBETCTBEHHO.

scale /. For example, for large values of the Higgs field
(H > v) the effective potential can be approximated with
good accuracy by the formula

(€)

where A(x) is the running self-coupling. On the contrary,
the Higgs boson mass gives us an opportunity to find the
value of A(x ~ v) at the electroweak scale.

In the framework of the SM one can connect A (¢ ~ v)
and A(x > v) by solving a system of coupled renormaliza-
tion group equations—first-order differential equations
which describe the effects of screening and anti-screening
of different charges due to scale variations. For example,
the equation for the A () evolution has the form

Veff(H) ~ A(ﬂ4= H)H4,

4)

Here ,[)’fll) corresponds to the beta-function calculated in
the first order of perturbation theory (PT). In the right-hand
side of (4), only contributions due to the self-coupling A (x)
and top-quark Yukawa coupling y,(x) are retained. The lat-
ter characterizes the strength of interaction of the heaviest

(4m)2 12 7"2(/2‘) ~ B = 1222~ 3yE 6dy2 4 .
m
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elementary particle known in Nature, the top-quark, with
the Higgs field.

A joint analysis of (4) and renormalization group equa-
tions for other SM couplings leads to a conclusion that de-
pending on the “initial” values of A(# ~ v) and y, (1 =~ v)
(or, in other words, on My and the top-quark mass M),
the coupling A(# > v) can become infinite or negative at
some scale ¢ = /. In the first case, we have the so-called
Landau pole and for the model self-consistency one should
either put A(x) = 0, thus, making the theory trivial and
inconsistent with experiments, or assume the existence of
some New Physics at the scale /A. In the second case, the
vacuum state of the Standard Model may become unstable
due to the non-positivity of the potential around H ~ A.
It should be noted that the above-mentioned reasoning can
be reversed. The assumption that the SM is a valid theory
up to some fixed energy scale gives us the upper and lower
bounds on the Higgs mass coming from the requirement of
non-triviality and stability of the model.

Before the discovery of the Higgs boson it was un-
known which of the above-mentioned scenarios is realized
in Nature. However, at the beginning of 2012 it became
clear that the value of the Higgs mass may allow self-con-
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Brutots 10 oTkpbITHS 6030Ha XUTTCa OBUIO HEM3BECT-
HO, Kakasi UMEHHO M3 YKa3aHHBIX CUTyallull peasu3yeTcs.
OpnHaxo yxe k Hagairy 2012 I. cTasno MOHATHO, 4TO €ro Mac-
ca TaKoBa, YTO JIOMYCKAET CaMOCONIACOBAaHHYIO DKCTpPAIo-
nsinio CM B 061acTh CBEpXBBICOKHMX YHEPrHid 0e3 HeoOxo-
JMMOCTH BBE/ICHHS «HOBOU (prznkm». JlJist Nperu3nOHHOTO
aHaJM3a TakoH BO3MOXXHOCTH B CEpHM HAIIUX pabOT MBI
coBMecTHO ¢ B. H. BenmxaHUHBIM MOTyYnIIn pEeHOPMIPYTI-
MOBBIE YPaBHEHUS JI BCEX KOHCTAHT B3aMMOJCHCTBUS B
TperbeM nopsake TB, 0000mUB TeM caMbiM H3BECTHBIE
nsyxnerieBsle Gopmynst [1]. Kpome camopneiictBust [2]
0030Ha Xurrca ObUTM PacCMOTPEHbI TaKXkKe KaauOpoBOu-
Hele [3] u rokaBckue [4] koHCTaHTHI CBsi3u. [lomoOHOTO
pojia BBIYMCICHUS JJOBOJBHO TPYJOEMKH, TaK KakK MPHUXO-
JUTCS UMETh JIel0 C OFPOMHBIM KOJIMYECTBOM JUarpamMm
®eliHMaHa, KOTOPbIE JAIOT HAIVISITHOE
MPEJCTABICHUE O BO3MOXKHBIX IIPO-
Leccax «pOoXKACHUS U YHUUTOXKEHUS
BUPTYaJIbHBIX YACTHII.

Hampumep, mnpu pacuere Oera-
GbyHKINH ,8(/13 ) HEOOXOIUMO OBIIIO BBI-
gucIUTh OoKono 10 MiH QelHMaHOB-
CKUX MHTETPAJIOB, COOTBETCTBYIOIINX
pa3IMYHBIM narpamMmam. B xadectse
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rpuMepa Ha puc. | 1mokaszaHbl TpexIeTieBbie rpadbl, Aako-
mye BKJaJ B ,8(/13 ). Crout 3aMETUTh, YTO AHAIUTHYECKHE
BBIP@KECHUS Ul MHTErPajioB MCXOAHO 3aBHCAT OT MHO-
THX pasMEpHBIX MapaMeTPOB — MAacC YaCTHIl M BHEITHUX
nMITyabcoB. OHAKO, €CJIM MBI XOTHM HCCIIEA0BATh JIUIIh
AaCHMITOTHKY B 00acTh OONBIINX 3HAYCHUI SHEPruil c
XapakKTEPHBIM MacIITaboM /\, MOXKHO CYIIECTBEHHO YIIPO-
CTHUTH cebe 3amady W NmpeHeOpeyb MacCaMi BHPTYAIbHBIX
yacTull. VHavye roBopsi, pacdeT MOXKET OBITh BBIITOJIHEH
B «HeHapymeHHoH ¢a3e» CM. Kpome Toro, Tak Kak mc-
XOJIHbIE MHTETPaJbl (POPMATBHO PACXOAATCS, HEOOXOIMMO
TIPUAATH UM CMBICH, BBIOPAB TaK Ha3bIBAEMYIO CXEMY IIepe-
HOPMHUPOBKH. B pacderax, momoOHBIX HameMy, OOBIMHO
WCIIONB3YIOT PasMEPHYIO PETYISPU3ANNI0 U CXEMY MHUHH-
MaJIBHBIX TTEPEeHOPMHUPOBOK. [locienHue 061agaoT psaomMm

Puc. 1. Ilpumep TpexmemieBblx auarpamMMm QPeiliHMaHa, AAIOMUX BKJIAJ B TPEXIETIEBYIO
Gera-()yHKIHMIO KOHCTAHTBI CAaMOJEHCTBHS A

~ - ~ s
‘QQV \C X ) (
x A x - -~

g ~ - ~

Fig. 1. An example of three-loop Feynman diagrams contributing to three-loop self-coupling

A beta-function

sistent extrapolation of the SM to the region of very high
energies without the necessity to introduce New Physics
at intermediate scales. For precision study of this possibil-
ity, in a series of works we obtained (in collaboration with
V.N. Velizhanin) the renormalization group equations for
all SM couplings in the third order of perturbation theo-
ry, and, thus, extending the known two-loop formulae [1].
In addition to the Higgs boson self-coupling [2], the SM
gauge [3] and Yukawa [4] couplings were considered.

This kind of calculations is rather cumbersome since
one has to deal with an enormous number of Feynman dia-
grams which give a pictorial view of possible processes of
virtual particles “creation and annihilation”. In order to ob-
tain the self-coupling beta-function ﬁf ), one needs to eval-
uate about ten million Feynman integrals corresponding to
different diagrams. As an example, in Fig. 1 we show some
of the three-loop graphs contributing to ,8()? ),

It is worth mentioning that initially the analytic ex-
pressions depend on many scales—particle masses and
external momenta. However, if one is interested only in the
asymptotics of large momentum with the typical scale, it is
possible to significantly simplify the calculation by neglect-
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ing the virtual particle masses. In other words, the whole
calculation can be carried out in the “unbroken phase” of
the Standard model, in which the symmetries can be easily
utilized. Moreover, one needs to choose the renormaliza-
tion prescription in order to give the meaning to formally
divergent integrals. In high-energy computations one usu-
ally utilizes dimensional regularization and the so-called
minimal subtraction renormalization scheme. The latter has
a number of remarkable properties allowing us to reduce
our task to a single scale problem, which can be solved with
tools and methods available in literature.

It should be noted that it is impossible to deal with such
a number of diagrams without the use of modern comput-
ers. The latter not only allow us to find (generate) all the
necessary graphs but also automatically evaluate the cor-
responding integrals. Omitting technical details of the cal-
culation, we only mention that to obtain the final result we
use many different packages: LanHep (SM Feynman rules
derivation in a computer-readable form), FeynArts, DIANA
(diagram generation), COLOR (evaluation of “color” fac-
tor), and, finally, MINCER, MATAD and BAMBA (calcu-
lation of integrals). The variety of the utilized codes can be
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CBOMCTB, MO3BOJISIIOIINX CBECTH 33/1a4y BBIYHCIICHHS HEOO-
XOJVMBIX MHTETPAJIOB K 337a4e C OJHUM SHEPTETUIECKUM
MacmraboM, KOTopask MOXKET OBITh pelleHa C ITOMOIIBIO
YK€ UMEIOIINXCS CPE/ICTB.

Henp3st He 3aMeTHTh, YTO paboTa C TaKUM KOJMue-
CTBOM JMarpaMM HEMbICINMa Oe3 TNPHMEHEHUsI COBpe-
MEHHBIX KOMIIBIOTEPOB, MO3BOJIAIONUINX HE TOJBKO HAWTH
(crenepupoBarb) Bce BO3MOXKHBIC JHarpaMMBbl, HO U IIPO-
BECTH AaBTOMATHYECKOE BBIYMCICHHE COOTBETCTBYIOIINX
uHTerpanos. Omyckast TEXHU4ECKHE AETall pacueTa, MOXK-
HO JIMIIb YIOMSHYTb, YTO JUIS MOTy4EHHs OKOHYATEIBHBIX
BBIP@KCHUI OBUIN HMCIOJIB30BAaHbl PA3IMYHbIC ITyOINYHBIC
xomsl LanHep (BeiBox mpasmn DeifHMaHa, HEOOXOTUMBIX
JUIs aBTOMaTUYECKO reHepanuu quarpamm B pamMkax CM),
FeynArts, DIANA (remeparus amarpamm), COLOR (BbI-
YHCJIEHHE «IBETOBBIX» (hakTopoB) H, HakoHel, MINCER,
MATAD u BAMBA (BbUHCIICHHE CAMHUX HHTETPAJIOB).

Puc. 2. Domonus 6e3pasmepHbIx koHcTaHT CM. Iloka3aHbl KaTMOPOBOYHbBIE KOHCTAHTHL g, &2, &q»
TOKaBCKas KOHCTAHTA y, JUIsl TON-KBapKa M KOHCTaHTa camofieicTBus 6030Ha Xurrca A. [panuunble
3HAUEHH Ha AIIEKTPOCcIadoi mkane B3sATH U3 [7] (cnesa) u [8] (cripaBa)

AT THE LABORATORIES OF JINR

Pa3Hoo6pasne ymoMsHyThIX TAKETOB OOBSICHACTCS MPEXKIC
BCEr0 TPOMO3IKOCTHIO pacueTa M HEOOXOIMMOCTBIO paz-
OUTh 3a7a49y Ha HECKOJIBKO HE3aBUCUMBIX 3TAIOB.

[Ipu 5TOM OKa3bIBAETCS MOYTH HEBO3MOXKHBIM IIPOCIIE-
JUTH 32 MPAaBUIBHOCTHIO BBIYMCICHHUSA OTJCJIBHBIX BKJIa-
JIOB, U B&KHBIM KPUTEPHUEM KOPPEKTHOCTU MOITYyYaeMbIX
PE3YJIBTATOB SIBIISICTCS MX KaJIMOPOBOUHASI HE3aBUCUMOCTb.
IlocnenHsas BBIpaXkaeTcs B COKpAIIEHUH BKIIAIOB, COAEP-
JKAlMX BCIIOMOTATENIbHBIC IapaMeTpbl, (HUKCUPYIOIINE
KannOpoBKy. Henb3si He yInoMsiHYTh, Y4TO MOJOOHBIE pac-
YeThl ObLIM HE3aBUCHMO BBINIOJIHEHBI JBYMs TPYIIIAMH U3
Kapncpys (I'epmanus) [5, 6] u momydeHo mpekpacHoe co-
racue.

Halinennble TpexIeTeBble BBIPAKEHUS NIl ypaBHE-
HUW DBOJNIOUUH OBbUIM HE3aMEIJIMTENILHO HCIIOJIb30BAHBI
JpYruMHU aBropamu [7-9] mist ucciienoBaHus MpoOiieMbl
crabunpHOoCTH Bakyyma CM. Kak okasanoch, u3MepeHHas
Macca 0o030Ha XWrrca JICKUT
BOMU3Y HIKHEH rpaHusl M, ,
BO3HHUKAIOIEH H3 TpeOoBaHU
crabmwibHocT CM BILIOTH 10
IUIAHKOBCKOTO Macuitaba sHep-

1.0 : : : : ; ruit nopsiaka 1019 I'HB.

K 1 . VHTEepecHBIM SIBISIETCS TOT
0.8 ] 7 (daxt, 4TO0 pe3yabTarhl aHalu-
: :
04F
02f 1t : .

L () ] W) ] ty. As it turned out, the measured
00 :K_ , , 1L . , . . . 1 value of the Higgs boson mass

105 108 10! 104 107 1020 105 108 10!l 104 10!7 1020 lies near the lower bound M, ;,,
u, GeV u, GeV originating from the requirement

Fig.2. Evolution of dimensionless SM couplings from the weak scale to the Plank scale. Gauge
81> 82> &y top-quark Yukawa y, and Higgs 4 couplings are presented. Boundary values at the
electroweak scale are taken from [7] (left panel) and from [8] (right panel)

explained by the complexity of the problem and the neces-
sity to split the task into several independent stages.

It turns out that in a situation like this it is almost im-
possible to check the correctness of the individual contri-
butions so that some guiding principles should be used to
validate the final answer. In our case, the gauge invariance
of the results plays a very important role since it requires
the cancellation of certain terms involving auxiliary param-
eters needed for gauge-fixing. In addition to this, it is fair to
say that similar calculations were carried out by two groups
[5, 6] from Karlsruhe, Germany, and perfect agreement be-
tween the results was obtained.

The calculated corrections to the renormalization
group equations were immediately exploited by other au-
thors [7-9] to study the problem of the SM vacuum stabili-
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of SM vacuum stability up to the
Plank scale 10! GeV.

However, it is interesting
to note that the results of the
analyses carried our by two dif-
ferent groups have quite a strong difference. In the first [7]
case (see Fig.2, left panel), it is stated that in the region of
1010 GeV the self-coupling A(x) changes the sign, which
is interpreted as a possible instability (or meta-stability) of
the electroweak vacuum. In the second [8] case (see Fig. 2,
right panel), the same parameter does not cross zero during
the evolution so that the vacuum remains stable. However,
in this latter case the beta-function /) changes the sign,
which can be a signal of the transition from the anti-screen-
ing to the screening of the corresponding charge. This dis-
crepancy in the predictions is connected to the procedure
which is used to find the boundary values needed to solve
the evolution equations. In the above-mentioned cases the
main difference comes from the way one extracts the top
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3a MOBEACHMSI CHUIIbI CAMOAEHCTBUSI XUITCOBCKOTO 0030Ha
B 0OOJIACTH CBEPXBBICOKMX JHEPTHi, IMOJYYEHHBIC JBYMS
pasHBIMH TpPYyNIIaMH, HMEIOT JOBOJBHO CHIIBHOE Kade-
CTBEHHOE oTH4me. B mepBoMm ciydae (puc.2, IeBBId rpa-
dux) yrBepxkmaercs [7], uto B paiione smepruii 10'0 5B
camozeiicTBre A(/£) CTAaHOBUTCS OTPHIATEIBHBIM, YTO MH-
TEpHPETUPYETCs] KaK BO3MOXKHAsE HECTaOMIBLHOCTH (JINOO
METacTa0MIFHOCTB) AJIEKTPOCIaboro Bakyyma. Bo BTopom
ciydae (puc. 2, mpaBblii rpaduk) okas3piBaeTcs [8], 9To TOT
K€ TapaMeTp He IepeceKaeT HylIb IPH 3BOJIONNH U BAKyyM
ocraercsi CTaOMIBHBIM. B mocienHem crieHapuu, OJHAKO,
NPOUCXOUT CMEHa 3Haka Oera-(QyHKIMH, YTO WHTEpIIpe-
THpYETCs KakK MEepexoj OT PeXnMa aHTHIKPAHHPOBKU CO-
OTBETCTBYIOIIETO 3apsiia K PeKUMY 3KPaHUPOBKH. JlaHHOE
pacxoXkJIeHHEe B IPEACKa3aHWAX CBS3aHO C IPOLEAypOr
HaXOXKAEHUsI TPAaHWYHBIX YCJIOBUH JUIS pelIaeMbIX pe-
HOPMIPYIIOBBIX ypaBHEHHH. B paccMOTpeHHBIX ciydasx
MIPUHINIHAIBHOE OTIMYHE COCTOMT B TOM, KakuM oOpa-
30M HaxXOJIUTCSl 3HAYEHHE IOKaBCKOW KOHCTAHTHI, OTHCHI-
BalOIICH B3aUMOJICHCTBHE TOI-KBapKa ¢ 0030HOM Xurrca.
meHHO 3TO B3aMMOIEHCTBHUE MPUBOAUT K BO3MOXKHOU
HeCTaOMIBbHOCTH BakyyMa (Omaromapsi OTPHIIATEIBHOCTH
JUUPYIOIEro BKIaAa « yt4 B Gera-Qynkiuio (4) mis A).
B omnpenenennn 3HaueHus Oeryreil I0KaBCKOM KOHCTAHTBI
Ha 3JIEKTPOCTa0oN IIKane CYIIECTBEHHYIO PONb HIPAIOT

Yukawa coupling from the observed value of the top-quark
mass. It is this Yukawa interaction that can make the vacu-
um unstable (due to the negative leading contribution « y;l
to the beta-function (4) of A). The key two factors, which
play an important role in the determination of the running
Yukawa coupling, are the experimental precision of the
measured value of the top-quark mass and the procedure
used to extract the corresponding Yukawa coupling. In the
literature two prescriptions are discussed which differ in the
way one treats the vacuum expectation value of the Higgs
field in the perturbation theory. At the moment, it is not
clear whether the discrepancy can be considered as “theo-
retical uncertainty” or there is an error in the calculations.

To conclude, in spite of the fact that our, in some sense,
record calculation leads to a burst of activity connected to
the study of possible validity of the SM up to the Plank
scale, at the moment one cannot give a definite answer to
this question and a further analysis of the above-mentioned
issues is required. Nevertheless, it is difficult to underes-
timate the importance of the obtained results, since they
stimulate different kinds of studies not only in high-energy
physics but also in cosmology (see, e.g., [9]).
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JBa (haKTOpa — TOYHOCTh IKCIICPUMCHTATIBHO U3MEPSIEMO
MAacCChI TOI-KBapKa M cama IMpoIeaypa, ¢ IOMOIIbI KOTO-
POl HAXOAUTCS COOTBETCTBYIOIEC 3HAYCHUC FOKABCKOM
KOHCTaHTHI. B nureparype o0cyxmaeTcs JBa BapraHTa Ta-
KO MPOIEIyphl, OTIMYAONIUXCS IPYT OT JIpyra CrocoOoM
TPAKTOBKM BaKyyMHOT'O CPEIIHETO IOJisi XUITca B paMKax
TB. [loka ocTaeTcsi HESICHBIM, MOXET JIU YKa3aHHOE OBITh
OTHECCHO K «TCOPCTHYCCKOM HEOINPEICIICHHOCTHY WIN B
BBIYMCIICHUS 3aKpajiach ONIUOKA.

Takum 00pa3oM, HECMOTPSL Ha TO, YTO HAIIE, B HEKO-
TOPOM POJIE PEKOPIHOE, BBIUMCIICHHE MPHUBEIO K BCILIC-
CKy aKTHBHOCTH, CBSI3aHHOW C TPOBEPKOW THIIOTE3BI O
BO3MOXKHOU npuMeHuMoctd CM BIUIOTH 10 TUIAHKOBCKUX
SHEPruid, B HACTOSAIICE BPEMs IaTh OJJHO3HAYHBIN OTBET Ha
9TOT BOIPOC HE MPEICTABISACTCS BO3BMOKHBIM, U TpeOyeTcs
TIIATEIFHBIN aHATN3 YKa3aHHBIX BbIIIC poreayp. OmnHako
Ba)KHOCTb MOJYYCHHBIX PE3YJIBTATOB TPYIHO MEPEOIICHUTD,
TaK KaK OHH TOCIYXWJIH OCHOBOHM JUIS Pa3jIMYHOTO poja
HCCJICIOBAaHUN KaK B 00NAacTH (PU3UKH BBICOKHX SHEPTHIA,
TaK U B KOCMOJIOTUH (CM., Harpumep, [9]).
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HEUTPOHOU30BITOYHBIN U30TOI BOAOPOAA.
IIpeackazaHus TEOPUU U Pe3yJabTaThl IKCIEPUMECHTOB

IIpu nonsenenun utoros 11-if MexxayHapoaHON KOH-
(epenIy M0 (GU3UKE TUOEPBINEP W CTPAHHBIX YACTHIL,
npoxonuBmiel B oktsa6pe 2012 1. B bapcenone (Mcnanus),
TIEPBBIM CpEH IVIaBHBIX PE3YJIbTATOB, IOIYYEHHBIX «IH-
NEPBSIACPHBIM COOOIIECTBOM» 3a MPEABIAYIINE TPH TOJa,
OBUIO OTMEUYEHO SKCIEPHMEHTAIbHOE OOHapyKeHHWEe TIH-
nepbsapa XH, COCTOSIIIIETO M3 TPOTOHA, /\-rUlepoHa u
yerpipex HeitrpoHoB [1]. Komnabopanus FINUDA, pa6o-
taBmas Ha ¢abpuke K-me3oHoB DAONE Bo ®packarn
(Wtammst), 3aBepIumnina aHaIu3 JaHHBIX, HAOpaHHBIX B IIEPH-
ozx.¢ 2003 mo 2007 r., u B 2012 1. oryGnmKoBaa ero pesyib-
tatel. ['unepsbsapo [EH HCKalli B peaklMU JIBOMHON mepe-
sapaakn Kgop + OLi — NH + 77 (0+ = 252 MoB/e).
st monaBneHust poHa perucTPUPOBAINCH TAKKE T -Me-

V. A. Kuz’min, A. 1. Vdovin

30HBI, BO3HUKAIOLIHME TIPH CIa0OM JBYXYaCTHYHOM pacria-
JIe 3TOrO K€ THIepbsapa ( /gH — OHe + n‘). B pe3synbrare
ObLTH HaWICHBI 3 COOBITHS, CBUICTEILCTBOBABIIIKE O CYIIE-
CTBOBAaHHUM IHIIEPbBAIpa /{’H, CTaOMIILHOTO 110 OTHOILICHUIO
K BBUICTY HYKJIOHA, U OTIpeJeNicHa ero SHepTrHs CBA3M [2].
OcoOrpIif UHTEpPEC K MOUCKY /QH CBf3aH C TEM, 4YTO
A-runepon kak Obl CTAOWIM3UPYET SACPHBIA OCTOB I'd-
nepbaapa — AApo “H, KoTopoe camo Mo cebe BCero IMIb
UIHpOKHi pesoHanc B cucteMe SH +2n. TeM cambiM
TUIEPBALPO /QH — 3TO TEpBBI OOHAPYKEHHBIN H30TOI
THIIEPBOAOPO/A, CTAOMIBHOCTh KOTOPOTO 00ECIIeUnBaeTCs
/A -uactuiei, B TO BpeMs KaK €ro sijlepHOe OCHOBAHUE He-

CTaOMJILHO OTHOCHUTEIIBHO BhLICTA HYKJIOHA.

A-Hyperon Stabilizes the Neutron-Rich Isotope of
Hydrogen. Theory Predictions and Experimental Results

At the closing of the 11th International Conference on
Hypernuclei and Strange Particle Physics held in October
2012 in Barcelona, the first experimental observation of
[gH was ranked as one of the main achievements of the
“hypernuclear community” in the last three years [1]. The
hypernucleus /?H consists of a proton, /\-hyperon and
four neutrons. The FINUDA collaboration working at the
K-meson factory DA®NE in Frascati (Italy) completed
the analysis of the data collected in the period from 2003
to 2007 and published the results in 2012. To produce the
hypernucleus /?H, the double charge-exchange reaction
Kop +OLi = §H + 7+ (07+ = 252 MeV/c) was exploit-
ed. To suppress the background, the 7~ -mesons arising from
the two-particle weak decay of {H ( SH - %He + n’)
were registered. Altogether three events indicating produc-
tion of the /EH hypernucleus, stable against the nucleon
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emission, were detected. The binding energy of the hyper-
nucleus was determined as well.

Particular interest in the production and study of /gH
is due to the fact that the /\-hyperon in a sense stabilizes
the core nucleus H, which is only a broad resonance in the
system SH + 2n. Thereby, the observed hypernucleus XH
is the first detected isotope of the hyperhydrogen which is
stable against the nucleon decay due to the stabilizing effect
of the A-particle, whereas its nuclear core appears to be
unstable against a nucleon escape.

The prominent role in setting up the experiment and
thus in the discovery of [EH was played by Dr. Lubomir
Majling, a renowned expert in hypernuclear physics. In the
early nineties Dr. Majling being a BLTP employee, strongly
contributed to the formation of the future experimental pro-
gramme for the Frascati facility. In his papers and confer-
ence reports he repeatedly drew attention to the exciting
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3HAYUTENBHYIO POJIb B IOCTAaHOBKE 3TOrO IKCIEpH-
MEHTa, a 3HaYUT U OTKPBITHH /?H, ceirpain a-p Jlirobomup
MaiiiuHr, KpyIHBIi criendanuct B o0nactd (U3MKH TH-
nepwsagep. B mavane 1990-x rr., padoras B JITO OUAU,
JI. Ma#inuHT aKTMBHO y4YacTBOBAJI B 0OCYXJICHUH Ipe/Ba-
PUTEIBHON KCIIEPUMEHTAILHONW MPOrpaMMBbl sl CTPOS-
merocst Bo dpackary yCKOPHUTEISl M B CBOUX ITyOIHKAIMIX
1 BBICTYIJICHUSIX Ha KOH(QEPEHIUIX HEOJHOKPATHO YKa3bl-
BaJ Ha MHTEPECHYI BO3MOXHOCTbH MOJIyYUTb B PEaAKIUU
6Li(K stop’ 7t+> CTaOMIIbHOE OTHOCHTEIIFHO BBIJIETA HYKJIO-
Ha TUNEPBAAPO /?H C HeCcTaOWIBHBIM SJIEPHBIM OCTOBOM
SH [3].

[TepBbIME BO3MOXKHOCTH CYIIECTBOBAHUS CTaOMIIb-
HOIO TSDKEJIOrO THIEpbsAapa [gH obcyxnam B 1963 1.
P. Januu u P.JleBu CertH [4], HO, OCKOJIBKY B TO BpeMS
0 HEUTPOHOM3OBITOUHBIX JIETKUX SIPaX 3HAIN OYCHb MaJIo,
OHHM monaramu aapo “H XoTs u caGoCBA3aHHBIM, HO BCe-
TaK{ CTaOMJIBHBIM 110 OTHOIICHHWIO K BBUIETY HEWTPOHOB

SH+A 5805.44 MeV
SHa ot A 5803.74
/‘{H+n+n 5801.70 5801.43
[3, 4] 5801.24 MeV
6
SH

possibility to produce in the reaction 6Li(Ks_top, 7t+) the
hypernucleus XH having the unstable nuclear core “H [3].

Actually, the stability of the hypernuclei XH against
the nucleon decay was discussed for the first time by
R.H.Dalitz and R.Levi Setti in their paper [4] published
in 1963. However, because of the lack of data these authors
assumed that though the nucleus *H is a weakly-bound sys-
tem it is nevertheless stable against the neutron emission.
Conversely, Dr. L. Majling considered the H nucleus as the
unstable one, and analyzing the available binding energies
of light hypernuclei concluded that the attraction added into
the unstable core *H by the A-hyperon appears to be suf-
ficient to stabilize it. The binding energy of XH determined
by the FINUDA Collaboration is consistent with Majling’s
estimates.

2013 added a new intrigue to this hypernuclear story.
The E10 collaboration has presented for publication the
results of searching for the hypernuclei XH in the double
charge-exchange reaction 6Li(7f_,K +) /?H [5]. The experi-
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obpazoBanueM. A Botr JI. MalliiMHT ye MCXOAWI U3 TOTO,
uTo sAApo “H HecTaOMIBHO, M C TIOMOIIBIO aHANM3a H3-
BECTHBIX 3HAYCHHUU HSHEPTUN CBS3U JICTKUX THUICPBSICD
IoKasaJl, YTO AOIIOJHUTEIBbHOI'O MPUTAKCHHA, BHOCUMOI'O
THIIEPOHOM B HEYCTOIUMBYI0 cucteMy ~H, GyaeT 1ocrarod-
HO, 4TOOBI ee CTaOMIM3NPOBaTh. 3HAYCHUE YHEPTHN CBSI3U
THITEPBsIIpa /%H, TMOJIy4EHHOE B DKCIIEPUMEHTAX KoJl1abo-
pauun FINUDA, coracyercst ¢ OLiEHKaMH, CIEIaHHbIMU
JI. Maiinunrom B TO Bpems [3].

2013 1. 700aBMII K 3TOM UCTOPUU HOBYIO MHTPHUTY: Ha-
MIPaBIICHEI B TIeYaTh pe3yabTaThl Komadoparmn E10, nckas-
el runepbsIpo /gH Ha yckopurene J-PARC (SImonust) B
peakuuu BoitHONH mepesapaakn  OLi(7, K T) /QH [5].
CoracHO THM JaHHBIM B OKCIIEPUMEHTAIBHBIX CIIEKTPax
HEJIOCTAIOIIEeH MaCChI MUK, YKa3bIBAIOIIUI Ha 00pa3oBaHue
/EH, He oOHapykeH. Onpe/eneHa TOJIbKO BEPXHSIsS TpaHuIa
IUTS CEUSHHSI 00pa30BaHUs XH B ATOH peaxIm.

B crnoxwuBmieiicst cutyaiun ocoboe 3HaYeHUE Mpruoo-
peTaroT paboTHl O TMOUCKY THUIEPBICD /gH u /%H B pe-
AKIUSIX C IyYKaMH PEISITUBUCTCKUX SACP, BEAyIIHECS B
JI®BD OUSIN B pamkax npoekta HyperNIS.

Macca runepssapa XH (cmpaBa), oLeHEHHAs 10 TPeM HaOJIIo/IaB-
IIUMCST COOBITHSM [2], B CpaBHEHHHU C HECKOJIBKUMH MOPOraMH pas-
BaJia C BBUJIETOM YaCTHI] U TCOPETHUECKUMHU MPEJICKA3aHUSIMU (CIeBa)

The mass of XH (RHS) from three candidate events obtained from
the FINUDA experiment [2]. Several particle stability thresholds and
theoretical predictions are shown (LHS)
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ments were performed at the J-PARC accelerator (Japan).
According to the authors’ conclusion, there is no peak cor-
responding to the appearance of /QH in the missing mass
spectrum obtained. Only the upper limit for the XH pro-
duction cross-section is estimated.

In view of the controversy in the data of the two experi-
ments [2, 5] the search for the hypernuclei /{)H and [{EH in
reactions with relativistic nuclear beams carred out at the
VBLHEDP, JINR, in the framework of the HyperNIS project
becomes especially valuable.
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Mopgesiu pe30HAHCHOTO TYHHEJIMPOBAHMS
COCTABHBIX CHCTEM 4Yepe3 OTTAJIKUBAKOIIUE Dapbepbl

KBanroBoe TYHHCJIUPOBAHUE COCTABHBIX CHUCTEM 4Y€-
pe3 Oapbepbl — OfiHA U3 HauOoJiee YacTO BCTPEUAIOIINX-
cst 3a7a4 B sJepHON (pu3uke, QU3MKE TBEPAOrO Teia U Io-
JTyIPOBOJHUKOBBIX HAaHOCTPYKTYp. Ilpu 3TOM 32 OCHOBY
paccmoTpeHHst (U3MUECKUX TPOLECCOB TYHHEIHMPOBAHMUS
00BIYHO OepeTcs MPOXOXKICHUE Yepe3 Oapbepbl OeccTpykK-
TYpHOH YacTHIBI B NMpHOMMKEHUH 3()(HEeKTHUBHON MacCHI.
OpnHako OOJNBITUHCTBO BaXKHBIX MPUIOKECHUN CBS3aHO C
3ajauaMi TYHHEIHPOBAHUS yepe3 6apbepbl CTPYKTYPHBIX
00BEKTOB (KJIAaCTEPOB), HANPUMEpP, ATOMHBIX SICp 4epes
KYJIOHOBCKHH Oapbep, rae 3QGeKThl CTPYKTYPbl — MHOTO-
YAaCTUYHOCTH — IPOSBIIAIOTCS B aHOMAJILHOM ITOBEICHUH
CCUYCHUIl SICPHBIX peakMii HUXXE KyIOHOBCKOTO Oapbe-
pa. B camom zene, xorma pasmep Kiactepa COU3MEpHM C
MIPOCTPAHCTBEHHON IIMPHHOI Gapbepa, BOSHUKAIOT Mexa-
HU3MBI, TIPUBOJIAIIIIE K OOJBIIEH MPO3pavHOCTH Oapbepa.

A.A. Gusev, A. Goidz,

D¢ dexr KBaHTOBOW MPO3PaYHOCTH OAPHEPOB VIS CTPYK-
TYPHBIX YacTHL[ ObUI NpPEIbSBICH B 3aJa4ye TyHHEIHPO-
BaHMS NAapbl CBA3AHHBIX YaCTHI[ Yepe3 OTTAJIKHBAIOIINE
Gaprepsr [1]. MexaHH3M 3aKITI0YaeTCs B BOZMOKHOCTH 00-
pa3oBaHusi OGAPbEPHBIX PE30OHAHCOB IPU YCJIOBUH, YTO MO-
TEHLMAJIbHAsI DHEPTHsI COCTABHOM CHCTEMBbI (KiacTep 1 Oa-
pBbEpBl) UMEET JIOKAJIbHbBIE MUHUMYMBI, 00€eCIIeunBaroIIe
BO3HHKHOBEHHE METAaCTAOMIIBHBIX COCTOSIHUH ABHKYILETO-
cs1 knactepa [2]. B HacTosiee Bpemsi aKTHBHO M3Y4arOTCst
BO3MOYXHOCTH U OCOOEHHOCTH NPUMEHEHHs 3Toro ddexra
1 MEeXaHW3Ma sl OOBSICHEHHSI M MOJICITMPOBAHUS pa3iiny-
HBIX TIPOIIECCOB B KBAHTOBBIX CHUCTEMax, TAKUX KakK IPHU-
MOBEPXHOCTHAsT KBAaHTOBast Tu(Qy3ust Mosnekya [3], kaHa-
JMPOBAHUE U TYHHEJIMPOBAHNE HOHOB Yepe3 MHOTOMEPHbBIE
Oapwepsl [4, 5], mogbapbepHOE TYHHEITHPOBAHUE JIETKHIX
aaep [6]. OO6oOmenne Momenu KBaHTOBOW CHCTEMEBI, CO-

V.L. Derbov, S. . Vinitsky,
O. Chuluunbaatar, P. M. Krassovitskiy

Models of Resonant Tunneling of Composite
Systems Through Repulsive Barriers

Quantum tunneling of composite systems through
barriers is one of the problems most often occurring in
nuclear physics, physics of solid state and semiconductor
nanostructures. Usually the theory is based on considering
the penetration of a structureless particle through barriers
within the effective mass approximation. However, the ma-
jority of important applications are related to tunneling of
structured objects (clusters), e.g., atomic nuclei through the
Coulomb barrier, where the effects of structure (multiple
particles) manifest themselves in anomalous behavior of
nuclear reaction cross-sections below the Coulomb barrier.
Indeed, when the cluster size is comparable with the spatial
width of the barrier, the mechanisms arise that lead to great-
er barrier transparency. The effect of quantum barrier trans-
parency for structured particles was revealed in the problem
of tunneling of a pair of coupled particles through repulsive
barriers [1]. The mechanism consists in the possibility of
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barrier resonance formation under the condition that the po-
tential energy of the compound system (cluster + barriers)
possesses local minima, providing the origin of metastable
states of the moving cluster [2]. At present the possibili-
ties and peculiarities of this effect and mechanisms are ex-
tensively studied with the aim of explaning and modelling
various processes in quantum systems, such as near-surface
quantum diffusion of molecules [3], channeling and tunnel-
ing of ions through multidimensional barriers [4, 5], and the
subbarier tunneling of light nuclei [6]. The generalization
of the two-particle model over a quantum system consist-
ing of A identical particles and development of effective
methods, algorithms and software are of great importance
for analysis of the above mentioned class of problems, as
well as for the study of tetrahedrally and octahedrally sym-
metric nuclei [7].
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CTOSALIEH M3 JIByX TOXJIECTBEHHBIX YAaCTHII, 10 KBAHTOBOM
CHUCTCMBI, COCTOS[Hleﬁ u3 A TOXIACCTBCHHBIX YacCTHUII, pa3-
BuTHE () (HEKTUBHBIX METOJOB, AITOPUTMOB ¥ KOMIICKCOB
MIpOrpaMM MMEET BaKHOE 3HAUCHME sl aHalM3a yKa3aH-
HOTO BBIIIE KJIacca 3aj1ad, a TaKiKe JJIsl U3y4EeHUsl TeTpad-
JPUYIECKOMN U OKTadIpUIeCKOi CUMMETpHH siaep [7].

PaccmarpuBaercst MoJelnb KilacTepa, COCTOSIIEro U3 A
TOXKJICCTBEHHBIX KBAaHTOBBIX YaCTHUI] B d-MEPHOM €BKJIHIO-
BOM IIPOCTPAHCTBEC, CBA3aHHBLIX MAPHBIMU IMOTCHIIUATIaMH,
TYHHEJIMPYIOLIET0 Yepe3 OTTAJKUBAIOLIMNA MHOTOMEPHbIN
MOTEHIMAIBHBIA Oapbep MHUIICHHM WJIM BHELIHEro IOJIS B
Ad-MepHOM KOH(UTYpaIlMOHHOM TIpocTpaHcTBe. B mpen-
TIOJIOKEHUH, YTO CITMHOBAs YacTh BOJIHOBOW (DyHKIMH H3-
BeCTHa [8], paCCMOTPEHHIO TOUIC)KUT TOJIBKO MPOCTPaH-
CTBEHHAsl 4aCTh HEPEISITUBHCTCKOW BOJIHOBOW (YHKIIMH,
KOTOpasi MOKET OBITh CHUMMETPUYHON WM aHTHCHMMe-
TPUYIHOW OTHOCHTEIHHO IEPECTAaHOBKH A TOXIECTBEHHBIX
YaCTHII.

[IpocToii croco0 MOCTPOEHHUsT COCTOSTHUN, COXPAHSIIO-
X CHMMETPHUIO (AHTHCHMMETPHIO) OTHOCHUTEIBHO TIepe-
CTaHOBOK A4 WCXOJHBIX JIEKApTOBBIX KOOPIHMHAT, KOTOPHIC
MBI OyJieM Ha3bIBaTh S(A)-COCTOSHUSIMU, 3aKITF0YAETCS B HC-
TMI0JTb30BAHUH HOBBIX CHUMMETPH30BaHHBIX KOOPANHAT BMeE-
CTO OOIIEPHHATHIX KoopauHat Skobu. IIpeoOpazosanue
OT JICKapTOBBIX KOOPAMHAT K OJTHOMY M3 BO3MOXHBIX BapH-
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AHTOB CHMMETPH30BaHHBIX KOOPAMHAT JACTCS CHMMETPHY-
HOH U opToroHanbHON Marpuueit [9—11]. Itu koopaIuHATHI
SIBJISIFOTCST 00OOIIEHHEM CHMMETPH30BAaHHBIX KOOPIMHAT,
W3BECTHBIX TSI CHCTEMBI deThipex dactull [12]. B camom
Jiene, TapHble MOTEHIMANbl B3aUMOACHCTBUS YacTHIL 3a-
BUCST TOJIBKO OT OTHOCHUTEJIBHBIX KOOPJIHHAT 1 HE 3aBUCAT
OT KOOPAWHATHI IIEHTPa Macc, TOraa Kak CyMMa IMapHBIX
MTOTEHITMAJIOB TAPMOHUYECKOTO OCHMIIIATOPA CBOAUTCS K
noreHimany (A4 — 1)d-MepHOro rapMOHHYECKOTO OCIIHJI-
asTopa. CHMMETpU30BaHHBIE KOOPAMHATHI TAKKE YHOOHBI
JUTS KIIACTEPHOM PEIyKIINH CUCTEMBI U3 A TOXKIECTBEHHBIX
YaCTHII K pa3IM4HbIM nojacucremam [13].

OcCHOBHas I1eJIb BBEICHUSI CUMMETPU30BAHHBIX KOOP-
JUHAT — COXpPAHEHHWE WHBApHAHTHOCTH T'aMMJIBTOHMAHA
OTHOCHTEIIEHO TEPECTAaHOBOK A TOXIECTBECHHBIX YACTHIL,
YTO YIpPOLIAET MOCTpOoeHNe 0a3MCHBIX (PYHKLUH, cuMMe-
TPUYHBIX (S) WM aHTHCUMMETPUYHBIX (A) OTHOCHTEIBHO
epecTaHOBOK Ad eKapTOBBIX KOOpAWHAT. Pa3moxenue uc-
KOMOTO PEIICHHs B 3TOM 0asnce ObIJIO Ha3BaHO IPE/CTaB-
JeHneM cuMMeTpu3oBaHHBIX koopauHat (IICK) [9-11].

Jns HaTIAOHOCTH OTPAHWYHMCS CIIydaeM ITapHOTO
B3aMMOJICHCTBHUS YaCTHII B BUIC TIOTCHIINATIOB TapPMOHHYC-
CKOTO OCHMJIIISITOpPa B paMKax S-BOJTHOBOTO MPHOIIMKEHNS,
KOTOPOE€ COOTBETCTBYET BBIOOPY KOOPIMHAT B OTHOMEPHOM
EBKJIMIOBOM TIPOCTPAHCTBE, COCTABIISFOIINX KOMITOHEHTHI

Consider the model of a cluster consisting of 4 iden-
tical quantum particles in d-dimensional Euclidean space,
coupled by pair potentials, tunneling through a repulsive
multidimensional potential barrier of a target or external
field in Ad-dimensional configuration space. We assume
that the spin part of the wave function is known [8], so that
only the spatial part of the nonrelativistic wave function is
to be considered, which may be symmetric or antisymmet-
ric with respect to a permutation of 4 identical particles.

A simple way to construct the states keeping the sym-
metry (antisymmetry) under the permutations of 4 initial
Cartesian coordinates, which we refer to as S(A) states,
is to use the new symmetrized coordinates rather than the
conventional Jacobi ones. The transformation from the
Cartesian coordinates to one of the possible choices of sym-
metrized ones is given by the symmetric and orthogonal
matrix [9—11]. These coordinates are a generalization of
the symmetrized coordinates known for a system of four
identical particles [12]. Indeed, the pair interaction poten-
tials depend only on the relative coordinates, and do not
depend on the center-of-mass coordinate, while the sum
of pair potentials of the harmonic oscillator is reducible to
the (4 — 1)d-dimensional harmonic oscillator potential. The
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symmetrized coordinates are also convenient for the cluster
reduction of the system of 4 identical particles to different
subsystems [13].

The main goal of introducing the symmetrized coor-
dinates is to provide invariance of the Hamiltonian with
respect to permutations of A4 identical particles that sim-
plifies construction of the basis functions, symmetric (S)
or antisymmetric (A) under permutations of Ad Cartesian
coordinates. The expansion of the desired solution in this
basis was referred to as the symmetrized coordinate repre-
sentation (SCR) [9-11].

For simplicity, we confine our consideration to the
case of pair interaction between the particles in the form of
harmonic oscillator potentials within the s-wave approxi-
mation, corresponding to the choice of the coordinates in
one-dimensional Euclidean space, constituting components
of the vector in 4-dimensional configuration space. For ex-
ample, if 4 =4, then the eigenfunctions of S and A states of
a 3D harmonic oscillator are expressed via the eigenfunc-
tions of a 1D harmonic oscillator and possess symmetry of
octahedral or tetrahedral type (see Fig. 1).

We seek for the solution of the tunneling problem in the
form of expansions over a set of orthogonal eigenfunctions
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BEKTOpa B A-MEpHOM KOH(MUTYPAIMOHHOM MPOCTPAHCTBE.
Hanpuwmep, ecmn A =4, d = 1, To coOCTBeHHBIEC PYHKITNA S-
U A-COCTOSHUI TPEXMEPHOTO TapMOHUYECKOTO OCIHILIS-
TOpa BEIPAXKAIOTCS Yepe3 COOCTBEHHBIC (PYHKITMH OTHOMEP-
HOTO TapMOHHYECKOTO OCHHILIATOPA, UMECIOT CHMMETPHIO
OKTa3IpajbHOro JH00 TeTpasapaibHOro THma (puc. 1).
Penrenue 3a1a4n TYHHETMPOBAHHS HICTCS B BHJIC Pa3-
JIOKeHUH 110 HAOOpy OPTOrOHAJBHBIX COOCTBEHHBIX (DYHK-
it [ICK ¢ Hem3BecTHRIME K03 PHUIIMECHTAMHU, MMEFOIITH-
MH (OpMy MaTpUUHBIX (YHKIMH 1O MEpPEeMEHHOM LieHTpa
macc. B pesynbrare 3a1aua CBOOUTCS K KpaeBOM 3a1aue 171t

CHCTEMbI OOBIKHOBEHHBIX (D (hepeHINaTbHBIX YPAaBHEHUH
BTOPOTO MOpsIIKa 0 MEPEeMEHHOM IIEHTpa Macc CO CTaH-
JAPTHBIMH aCUMITOTHYECKUMH TPAHUYHBIMU yCJIOBUSIMHU,
COZIEpXKAIIMMHU HEeW3BeCTHbIE Marpuipl ammmutyl R u T
OTPaKEHHBIX M MPOIIEAIINX BOJH B OTKPBITHIX KaHaJax.
Jis pemieHns TaHHOTO Kiacca 3afad ObLTH pa3paboTaHBI
W TIPUMEHEHBI METO/BI, AJTOPUTMBI M KOMILIEKCHI IIPO-
rpamm [ 14].

Pesynbrarsl pacueToB AeMOHCTPHUPYIOT 3 deKT KBaH-
TOBOW MPO3PAYHOCTU, KOTOPBIM IPOSBISIETCS KaK pPe30-
HaHCHasI 3aBUCHMOCTh OT SHEPTHHU CTOJIKHOBEHHS KO3 du-
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Puc. 1. [Ipodmn mepBeIX mecTH COOCTBEHHBIX (YHKIIMHA OCIIVII-
JSITOpa, CUMMETPUYHBIX (BEPXHUH PsN) M aHTHCUMMETPHYHBIX
(HWKHHUH PSJ) OTHOCHTENIBHO IepPecTaHoBOK A = 4 dYacTuIi B
3D-mpocTpaHCcTBE OTHOCHTEIBHBIX KOOpAUHAT. [1oJ0KUTEeTbHEIC
(oTpunaTenbHble) 3HaYCHMST (DYHKIMI ITOKa3aHBI KPAacHBIM (CH-
HHUM) LBETOM
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of the SCR with unknown coefficients having the form of
matrix functions of the center-of-mass variable. As a result,
the problem is reduced to a boundary-value problem for a
system of ordinary second-order differential equations with
respect to the center-of-mass variable with conventional as-
ymptotic boundary conditions involving the unknown ma-
trices of amplitudes R and T of reflected and transmitted
waves in open channels. For the solution of this class of
problems we elaborated and applied methods, algorithms,
and software [14].

Fig. 1. Profiles of the first six oscillator eigenfunctions, symmetric
(upper panel) and antisymmetric (lower panel) with respect to
permutation of 4 = 4 particles in the internal 3D space. Positive
(negative) values of functions are marked by red (blue) color

Puc.2. 3aBUCHMOCTD OT 3HEPIHU CTOJKHOBEHHs £ (B OCL. €1.) IOJHOH Be-

2 o
POATHOCTHU IIPOXOKACHUSA ‘ T ‘11 4epes3 OTTAJIKHUBAIOUIUU I'ayCCOB 6apbep JUIsL
cuCTeMBEI A = 4 HJacTull, CBA3aHHbIX OCHUJIIIATOPHBIM IMOTECHIIUAJIOM, IIEPBOHA-
YaJIbHO HAXOMSIICHCS B OCHOBHOM S- i A-cocTOSTHII

Fig.2. The dependence upon the collision energy £ (in osc. units) of the total

probability |T ‘121 of transmission through the repulsive Gaussian potential
barriers for the system of 4 = 4 particles, coupled by the oscillator potential,
being initially in the ground S or A state

The results of calculations demonstrate the effect of
quantum transparency that manifests itself in the resonance-
type energy dependence of the transmission coefficient of
the cluster in S(A) states through the repulsive Gaussian
potential barriers. This nonmonotonic dependence involves
sets of maxima produced by series of sub-barrier metastable
states, imbedded in the continuum (see Fig.2) [13, 15, 16].

The elaborated methods, algorithms and software were
applied to the analysis of quantum transparency effect in
the model of quantum diffusion of diatomic molecules of
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LIMEHTa MPOXOKIEHUs Kiactepa B S(A)-COCTOSHUU uyepe3
OTTAJIKWBAIOIINE TayCCOBBI TOTCHIIHAIEHBIC Oaphephl.
OTa HEMOHOTOHHAsI 3aBUCHMOCTH BKIIIOYAaeT HaOOPHI Mak-
CHUMYMOB, HOPOXK/ICHHBIX CEPHUSIMH IOJ0AphEPHBIX MeTa-
CTaOWIIBHBIX COCTOSIHUH, MOTPY>KCHHBIX B HEMPEPHIBHBIN
cnextp (puc.2) [13, 15, 16].

Pa3pa60TaHHLIe METO/IbI, AJITOPUTMbI U KOMILJICKCHI
mporpaMM OBLUTH TPUMCHEHBI K aHaNU3y 3 QeKTa KBaH-
TOBOH TPO3PAaYHOCTH B MOZAETH KBaHTOBOH auddy3mun
JIBYXaTOMHBIX MOJIEKYJl O€pPHJUINS Ha TIOBEPXHOCTH MEIH.
DTaNoHHBI pacyeT OBLI BBIMOJIHEH I MOJCKYIBl Oe-
pwoas ¢ moteHnmamoM Mop3e. 3HadeHHs MapaMeTpoB
OaprepHOTo rayccoBa MOTEHIIMATA BRIOMPAINCH 10 KCIIe-

Puc. 3. [lonHble BEPOSTHOCTH MPOXOXKICHUS | T ‘i U3 KaXKI0To U3
MEPBBIX MATH KAHAJIOB BO BCE MATh OTKPHITHIX KAHAJIOB B 3aBUCH-
MOCTH OT 3HEPruM E HajeTarouieid MOJEKysbl, OTCYMTAHHOW OT
1opora paspaja

T
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Fig.3. The total probability ‘ T ‘121 of penetration from each of the
first five open channels to all five open channels vs the energy £
of the incident molecule counted off from the breakup threshold

beryllium on the copper surface. The benchmark calcula-
tion was performed for the beryllium molecule with the
Morse potential. The values of parameters of the repulsive
Gaussian barrier potential were estimated following the ex-
perimental observation of the quantum diffusion of hydro-
gen atoms on the copper surface [17].

In this case the quantum transparency effect is also ob-
served manifesting itself in the nonmonotonic energy de-

pendence of the transmission coefficient | T ‘12[ in the course
of resonance tunneling of the cluster in A states through
the repulsive Gaussian potential barriers. This nonmono-
tonic dependence involves sets of maxima produced also
by series of sub-barrier metastable states, imbedded in the
continuum (see Fig. 3). In terms of the quantum mechanical
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PUMEHTAJIBHBIM JaHHBIM O KBAaHTOBOW Muddy3nm aromoB
BOJIOpOJIa HAa MOBEPXHOCTH Menu [17].

B »sToM ciydae Takke HaOmromaercs 3ddexr kBaH-
TOBOW MPO3pPavyHOCTH, KOTOPBIMA IMPOSBISETCS B HEMOHO-
TOHHOW HHEPTreTHYCCKONH 3aBUCHMOCTH Ko3(dduimeHra

TTPOXOIKICHHS 2 IIPU PE30HAHCHOM TYHHEJINPOBAHUH
MOJIEKYZIBI B A-COCTOSIHHSAX Yepe3 OTTAJIKUBAIOIINE Trayc-
COBBI MOTEHIMAIbHBIE Oapbepbl. HeMOHOTOHHAs 3aBUCH-
MOCTh BKJIIOYaeT HAOOPHI MaKCHMYMOB, TaKKE ITOPOXK/ICH-
HBIX CEpUSIMH TON0AapPbEPHBIX METACTAOMIBHBIX COCTOSI-
HUM, MOTPY’KEHHBIX B HEMPEPHIBHBIN CHEKTP (cM. puc.3).
KBanTOBas Mpo3pavHOCTh 6aphEPOB B TEPMUHAX KBAHTOBO-
MEXaHMYeCKOH TEOpPHH MEePeXOJHBIX cocTosHui [3, 18]
MIPUBOANT K YBEIMYCHHIO TEIUIOBBIX KOHCTAHT CKOPOCTH

Puc. 4. TemieparypHble 3aBUCHMOCTH SHEPrHH akTHBatmu E£7/V)):
napiuajbHble (CIJIOMIHBIE KPUBBIE), MOIHAsA (IIyHKTUPHAs) U ee
HWXXHSASA U BEPXHAA OLICHKU (TO‘{eqHaﬂ U HITpUXoBas KpHBble)

—_
(=)
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Fig.4. The temperature-dependent activation energy Ef/V|:
partial (solid curves), total (dashed line) activation energy and its
lower (dotted curves) and upper (short dashed) estimations

transition state theory [3, 18] it leads to the increased ther-
mal rate constants of the quantum tunneling and decreased
activation energy E{/V, of the composite molecular sys-
tem at the low temperature 7 below the classical energy
barrier V;, (see Fig.4) [16].

The proposed models and approach, the quantum
transparency effect itself, and the developed software can
find further applications in the study of tetrahedrally and
octahedrally symmetric nuclei, cluster reduction of the
problems of tunneling and channeling of composite sys-
tems of A identical particles or ions, and molecular quan-
tum diffusion. They can be also applied in the studies of
laser control of molecular tunneling, aimed at enhancing
the rate of chemical reactions and quantum diffusion [19].
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KBAHTOBOT'O TYHHEJIMPOBaHMS U MOHWKEHUIO HEPTUM aK-
tuBauuu E{'/Vj) cOCTaBHON MOJCKYISIPHOH CHCTEMBI IIPH
HU3KUX TeMIepaTrypax 1 HHUXKe 3HEPruH IMOTEHIIHAIBHOIO
Oapwepa (cM. puc.4) [16].

[TpennokeHHbIe MOAEHN 1 TTOAX0N, 3 (EeKT KBaHTOBOH
MIPO3PAYHOCTH M pa3pabOTaHHBIE KOMIUIEKCHI IIPOTPAMM
MOTYT HalTU NPUIOKEHNE B U3YUEHUU TETPA3APUUIECKON U
OKTad[pUYECKON CUMMETPHH sIJIep, KJIACTEPHON peayKIUn
B 3aJja4ax TyHHEIMPOBAHUS U KaHAJIUPOBAHUS COCTaBHBIX
CHUCTEM U3 A TOXKIECTBEHHBIX YaCTUL] UJIX HOHOB U MOJIEKY-
nspHON KBaHTOBOU nu(¢dy3un. OHM MOTYT TakXkKe IpuMe-
HATHCS B MCCIIEIOBAHMSX 10 Ja3epHOMY YTPABICHUIO MO-
JIEKYJIIPHBIM TYHHEJIUPOBAHUEM C II€JIbIO MOBBILICHUS CKO-
POCTH XUMHUECKHX peaknuii n kBanToBo# auddysnn [19].
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®VHAHCOBbIN KOMUTET
FINANCE COMMITTEE

3acegaHne ®PUHAHCOBOro KOMMUTETa COCTOSISIOCh
19-20 HosAOps nNoa npeaceAaTeribCTBOM NpeacTaBUTe-
na Yewckon Pecny6nukm C. KynraHeka.

durHaHCOoBLIV KOMUTET 3acnyLuan goknag «O pekomeH-
paumsax 114-i1 ceccumn YdveHoro coseta OUAN (ceHTAOpPL
2013 r.). Kpatkuin 063op pesynsraToB gestensHoctn ONAN
B 2013 r. n nnaHbl Ha 2014 r.», NpeacTaBnNeHHbIN ANPEKTO-
pom NHcTuTyTa B. A. MaTBEEBLIM.

DUHAHCOBLIV KOMUTET 0400pPUN AEATENBHOCTD AMPEK-
um MHCTMTyTa no hopmMmMpoBaHUIO KOHCOpLMyMa CTpaH,
roTOBbIX MPUHATH y4YacTMe B peanusauuyM MeraHayyHoro
npoeKTa No COOPYXXEHWNIO CBEPXMPOBOASLLEro Konnaviaepa
TSHKENbIX NOHOB, MOMYYUBLLETO BbICOKYHO 3KCMEPTHYIO OLIEH-
Ky MexayHapOAHbIX OpraHn3auuii, B COOTBETCTBUM C NOpY-
YeHVeM KoMuccum npaesuTenbcTBa Poccumnckon Pegepaumm
ot 5 niona 2011 r.

PurHaHcoBbIV kKoMuTeT pekomeHposan KM nopyunts
anpekumn OUAN opraHmnsosaTtb paboTy no NoAroToBke nep-
cnekTuBHoro nnaxa passutus ONAW na neprog o 2020 r.
C Y4eTOM 3aJad No BBOAY B HAY4HYH 3KCMyaTaLmio HOBbIX
6a30BbIx ycTaHoBOK MHcTuTyTa — komnnekca NICA un da-
Opukun ceepxTskenbix aneMmeHToB (DRIBs) u ocylwectene-
HMIO HaMe4YeHHOW NporpaMMbl (yHAaMEHTarbHbIX, @ Takke
NPUKNagHbIX UCCNefoBaHWA U MOArOTOBKM MOSOAbIX Hayu-
HbIX KaJpOB B MHTEpecax CTpaH-y4acTHWL, U accoLuupo-
BaHHbIX ¢ OUAN cTpaH.

A meeting of the JINR Finance Committee was held
on 19-20 November. It was chaired by S.Kulhanek, a
representative of the Czech Repubilic.

The Finance Committee heard the report “Recommen-
dations of the 114th session of the JINR Scientific Council
(September 2013). Brief overview of the results of JINR
activities in 2013 and plans for 2014” presented by JINR
Director V. Matveev.

The Finance Committee welcomed the efforts by the
JINR Directorate aimed at the formation of a consortium of
countries willing to take part in the mega-science project for
the construction of a superconducting heavy-ion collider,
which had received a high expert evaluation from interna-
tional organizations, in line with the instruction of the gov-
ernmental commission of the Russian Federation of 5 July
2011.

The Finance Committee recommended that the
Committee of Plenipotentiaries (CP) commission the JINR
Directorate to organize work on a long-term plan for the de-
velopment of JINR until 2020, taking into account the ef-
forts towards the commissioning of new basic facilities—the
NICA complex and the Factory of Superheavy Elements
(DRIBs), as well as towards the implementation of the
planned programmes of basic and applied research and the




®UHAHCOBbLI KOMUTET

PUHAHCOBLIN KOMUTET MPUHSAN K CBEAEHNo Hdopma-
LMIO O AeATenbHOCTU Ampekunn MIHCTMTyTa no nnaHomep-
HOMY COBEPLLEHCTBOBAHWIO M NOBbILLEHNIO 3D DEKTUBHOCTU
cuctembl ynpaenenns OUAN n otmeTmn HeobXxoaMmocTb
NpoaomKnTL pas3paboTKy HOBOW pefakuuy [OKYMEHTOB
HopmaTtuBHoW 6asbl OMAN ¢ yyeTom coBpeMeHHbIX Tpe-
6oBaHMN U onblTa BedyLUMX MeXOYHapOAHbIX Hay4YHbIX
opraHusaumn, a Takke pekomeHgosan KM nopyunts au-
pekumn WHcTuTyTa gopabotaTb M HanpaBWTb B CTpaHbl-
yyacTHULbl NPoekTbl «MoNOXEeHNA O BHYTPEHHEM ayauTe»
n «lMonoxeHns o 3aKkynkax ToBapoB, paboT, ycnyr Ans Hyxa
OObeaMHEHHOTO MHCTUTYTa SAEPHbIX UCCNeaoBaHUA» AN
paccmoTpenus Ha ceccum KM B mapte 2014 .

FINANCE COMMITTEE

durHaHcoBbIN KomuTeT pekomeHngosan KM npoonutb
fnevicteme pelweHuss Kommtera NomMHOMOYHbIX MpeacTaBu-
Tenen ot 25-26 Hosbpsa 2011 r. (pasa. VI, n.2) o npuocta-
HoBke mcnonHerus pewenuns Kl ot 25-26 mapta 2011 r.
(pasg. 1V, n.4) n B ganbHenweM B BONpocax Hanoroobnoxe-
HMS MHOCTpaHHbIX paboTHukoB ONAN pykoBoacTBOBaThCA
peweHunem KM ot 20-23 ceHTA6psa 1956 r. (pa3a. V) c 3a-
4YeTOM HarloroB BO B3HOC CTpaHbl, HarnpaBuBLLEN paboTHMKa.

®duHaHcoBbIN  kKOMUTET pekomeHgosan KIM  cos-
Aatb pabouyto rpynny wm3 npegcrasuTenen Pecny6nuvku
Apmenunn, Pecnybnukmn Benopyccun, Pecnybnvkm Bonrapwmm,
Poccuiickon ®enepauunm n YkpauHbl 4ns npopaboTku NpuH-
LMMOB HOBOW METOAMKM pacyeTa B3HOCOB U paccMaTpuBath

Jly6Ha, 19 Hosi6ps. Ha 3acenannu dunancororo komutera OVSIN

Dubna, 19 November. At a regular meeting of the JINR Finance Committee

training of young scientists in the interests of the Member
States and countries associated with JINR.

The Finance Committee noted the activities of the JINR
Directorate towards gradual improvement of the managerial
efficiency at JINR and pointed to the need to further update
the documents of the JINR regulatory system with the cur-
rent challenges and the experience of leading international
scientific organizations taken into account. The Committee
recommended that the CP commission the JINR Directorate
to finalize and send to the Member States the draft texts of
the “Regulation for Internal Audit” and of the “Regulation for
the Procurement of Goods, Work and Services for Needs
of the Joint Institute for Nuclear Research” in order to be
considered at the CP session in March 2014.

The Finance Committee recommended that the CP
extend the action of the decision of the Committee of
Plenipotentiaries of 25-26 November 2011 (Section VII,
paragraph 2) on the suspension of the CP decision of

25-26 March 2011 (Section IV, paragraph 4). In future, in
matters concerning taxation of its foreign workers, JINR
should be guided by the CP decision of 20-23 September
1956 (Section V), with the inclusion of taxes in the contribu-
tion of a country which has sent a worker.

The Finance Committee recommended that the CP set
up a Working Group of representatives of the Republic of
Armenia, the Republic of Belarus, the Republic of Bulgaria,
the Russian Federation, and Ukraine for the elaboration of
principles for a new methodology to calculate the Member
States’ contributions, fixing 2017 as the provisional year for
the application of the new methodology.

Until a new methodology has been introduced, a rule
should be adopted stipulating that if the contribution of any
Member State calculated for the next fiscal year is lower than
the direct costs for personnel sent by the Plenipotentiary of
this Member State, then the Member State, in addition to
its contribution, should pay a compensation in an amount
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®UHAHCOBbLI KOMUTET

2017 r. B Ka4eCTBE OPUEHTMPOBOYHOTO rofa Hayana npuve-
HEeHNS HOBOW METOAMKN.

[lo BBeOgeHnsa B AecTBME HOBOM METOAMKM U HaunHasi
¢ 2014 r. NpMHATbL NpaBuso, ycTaHaBnMBalwLlee, YTO ecrnv
B3HOC Nt0OOro rocygapcTea-yiieHa, paccunTaHHbIA Ha o4ve-
penHon (PMHAHCOBbLIV TOA, HWPKE NPSMbIX PACXOAO0B Ha CO-
AepxaHue nepcoHana, HanpaeneHHoro B OUAN nonHomou-
HbIM NpeacTaBUTENeM NpaBUTENbCTBA rocyaapcTBa-yieHa,
TO roCy4apCTBO-YNeH MOMUMO ynnaTbl B3HOCA [OIMKHO
ynnaTtuTb KOMMEHCaLno B 0ObeMe, paBHOM MPEBbLILLEHNIO
NpsiMbIX PacxOfoB Ha COAEepXXaHue nepcoHana Hag B3HO-
COM rocygapcTBa-yrieHa.

MpsiMble pacxofbl paccYnTbIBAOTCA Kak Cymma pac-
X0OOB Ha 3apaboTHyt nnaty, AOMOMHWUTEMbHYK onnarty
Tpyaa, AOOPOBONbHOE MEAMLIMHCKOE CTpPaxoBaHWE U KOM-
neHcaumio coumanbHbiX pacxodoB B Poccun 3a BTopoe no-
nyrogue «n—2» roga v nepeoe nonyrogue «n—1» roga, roe
«N» — rof, Ha KOTOPbI PacCUYUTLIBAKOTCS B3HOCHI.

DUHAHCOBLIN  KOMUTET pPEKOMEHAOBaN  OrpaHnynTb
eXxerogHbli 00beM KOMNeHcaumm NPAMbIX PacXo4oB Ha Co-
[epxaHue nepcoHarna B npegenax pocta B3Hoca B pasMmepe
30% c y4eTom pocTa Glogxeta NHcTUTyTa.

Mo poknagy nomolwHuka auvpektopa WHcTUTyTa no
hrHaHCOBbLIM 1 3KOHOMMYeckM Bonpocam B. B.KaTtpaceBa
«O npoekTte 6lopxketa ONAN Ha 2014 ., 0 npoekTe B3HO-
coB rocygapcte-uneHos ONAN Ha 2015, 2016, 2017 rr»
®duHaHcoBbIM KomuTeT pekomeHgosan KIIM yTeBepauTb
6romker OUAM Ha 2014 r. ¢ obwen CymMMON pacxodoB

FINANCE COMMITTEE

158,89 mnH gonnapoe CLUA, a Takke B3HOCbI rocyaapCTB-
yneHoB OVAM wa 2014 r; onpepenuTb OPUEHTUMPOBOY-
HbIi pa3mep 6romxketa OUNAN no goxogam n pacxodam Ha
2015 r. B cymme 180,73 mnH gonnapos CLUA, Ha 2016 1. —
B cymme 207,40 mnH gonnapos CLUA, Ha 2017 r. — B cymme
217,56 mnH ponnapoB CLUA, NpuHATb OPUMEHTUPOBOYHbIE
CYMMbI B3HOCOB ¥ BbINnaThl 3aA0/MKEHHOCTEN rOCyaapcTB-
uneHos OUAN Ha 2015, 2016, 2017 rr., a Takke paspeLLmnTb
avpekumn ONAN nponHpekcrpoBaTb OknagHylo 1 Tapud-
Hyl0 YacTu 3apaboTHONM NnaTbl BCEX YNIEHOB NMepcoHana ¢
y4yeToM BO3MOXHOCTen Owompkera UHctutyTta Ha 2014 r,
B cooTtBeTcTBUM C KonnekteHbiM gorosopom OUAU Ha
2011-2013 rr.

3acnywaB poknag 3amecTtutens gupektopa JI®B3
I B.TpybHukoBa «O MnogrotoBke COOPYXEHWs KOMMMekca
NICA», ®uHaHCOBbLI KOMUTET OTMETUI MPOrpecc B MnoAa-
rOTOBKE TEXHWYECKOrO MPOEKTa U CTPOUTENbHBLIX paboT no
komnnekcy NICA n nosgpasun konnektus ONAN c ycneww-
HbIM NMPOXOXAEHMEM rOCYAapCTBEHHON 3KCMNEPTU3bI.

MpuHAB K cBefeHuo pesynbratbl paboTbl KOHKYpC-
HOW KOMUCCUWN MeXayHapoaHOro TeHaepa B Bbibope reHe-
panbHOro nogpsiavuka no coopyxeHuto komnnekca NICA,
®PuHaHCOBbLIM KOMUTET Bbipasun GnarogapHocTb 3a addek-
TUBHYI0 paboTy n ogobpun ycunust AUpeKunn, HanpaeneH-
Hble Ha NpUBMNEYEeHNEe KOMMNaHUM U3 CTpaH-y4acTHUL K y4a-
CTUIO B KOHKYpCE.

OpobpuB NpencTaBneHHbld PEUTUHT M3 KOMMaHUIA-
yyactHukoB: 1) 3A0 «lTpabary»; 2) PSJ (Yexus); 3) «Bu-

equal to the excess of the direct costs for personnel over the
contribution of the Member State.

The direct costs should be calculated as the sum of sal-
ary costs, additional labor, voluntary medical insurance and
compensation of social costs in Russia for the second half of
the year “n—2" and for the first half of the year “n—1”", where
“n” is the year for which contributions are calculated.

The Finance Committee recommended that the annual
compensation of direct costs for personnel be limited within
the boundaries of a 30% increase of contribution, with ac-
count taken of the increase in the JINR budget.

Based on the report “Draft budget of JINR for the year
2014, draft contributions of the Member States for the years
2015, 2016, and 2017” presented by V.Katrasev, Assistant
Director of JINR for Financial and Economic Issues, the
Finance Committee recommended that the CP approve the
JINR budget for the year 2014 with the total expenditure
amounting to US$158.89 million as well as the contributions
of the Member States for the year 2014. The Committee
determined the provisional volumes of the JINR budgets
in income and expenditure for the year 2015 amounting to
US$180.73, for the year 2016 —US$207.40 million, and
for the year 2017 —US$217.56 million. It also adopted the
provisional sums of the Member States’ contributions and
of arrears payments for 2015, 2016, and 2017. It was also
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recommended to allow the JINR Directorate to index the
salary and tariff parts of the compensation package of all
staff members, taking into account the possibilities afforded
by the JINR budget in 2014, in accordance with the JINR
Collective Bargaining Agreement for 2011-2013.

Regarding the report presented by VBLHEP Deputy
Director G.Trubnikov “Preparation of NICA construction”,
the Finance Committee recognized the progress in the
preparation of the Technical Design Project and construc-
tion work for the NICA complex and congratulated the JINR
staff on the successful passing of the state examination for
the project.

Taking note of the results of work of the international
tender commission to select a general contractor for the
construction of the NICA complex, the Finance Committee
appreciated the efficient work done by the commission and
endorsed the Directorate’s efforts to attract companies from
Member States to participate in the tender.

The Finance Committee endorsed the rating of the par-
ticipating companies presented: 1) CJSC “Strabag”; 2) PSJ
(Czech Republic); 3) Budostal-3 (Poland), and commis-
sioned the JINR Director to organize work for the prepara-
tion and signature of a General Contractor Contract until 10
February 2014.
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dostal-3» (Monbwa), PMHAHCOBLIN KOMUTET
nopy4un gupekTopy MHctutyta opraHm3o-
BaTb paboTy Mo NOArOTOBKE U MNOAMUCAHMIO
KOHTpaKTa Ha reHepanbHbIi noapsg Ao
10 dpeBpansa 2014 r.

DVHAHCOBLIN KOMUTET pPeKOMeHAoBarn
KMM nopaepxatb npennoXeHHbIn rpa-
vk duHaHCKMpoBaHMSA U 3Tanbl paboT no
coopyxeHuto komnnekca NICA nHa 2014—
2017 rr. n nopyunTb avpekuun NHCTuTyTa
obecneuntb HeobOxoaumble LWwarn Ansg ux
peanusauun, NpUHSAB B KayecTBe WHGOp-
Mauum NpoekT rpadmka PUHaHCUPOBaHNSA
npoekta NICA Ha nepuog 2018—-2020 rr.

DUHaAHCOBLI KOMUTET Bblpasun Gna-
rogapHoOCTb HavanbHWKy rpynnsl JIOBS
0. A. MutpocaHOBOI 3a UHTEPECHBIN 1 CO-
nepxatenbHbll aoknag «Passutue kpuo-
reHHbix cuctem komnnekca NICA».

@DUHAHCOBLI KOMUTET NPUHSAN K CBe-
OeHVo Ooknag HayanbHuka rpynnel JIAT
M.B. bawaluvHa, B KOTOPOM npeacTaBrne-
Ha uHdopmaumna no nepexogy OUAWN Ha
nnatgopmy 1C 8.2, no BHEAPEHUIO CUCTe-
Mbl 3NEKTPOHHOIO [OKyMeHToobopoTa 1
pa3paboTke CUCTEMbI yNpaBreHUs Npoek-
Tom NICA.

CECCUWA KN onAn
JINR CP SESSION

OuyepepHass ceccusi Komurtetra nONMHOMOYHBLIX MpeacTaBUTENEN
npaBuUTenbLCTB rocyaapcte-yneHoB OUAN coctosinacb 22—-23 HosA6ps
noa npepcepatenbcTBOM npefactaButens Poccuiickon Pepepauum
J1.M. OropogoBon.

KMM 3acnywan n obcyaun aoknag anpektopa MHctutyta B. A. Matse-
eBa «O pekomeHpauusax 114-n ceccun YyeHoro coeta OUAU (ceHTabpb
2013 r.). Kpatkuii 0630p pesynsratoB gesatensHoctn ONAN B 2013 r. n nna-
Hbl Ha 2014 r.», yTBepamn pekomengaumm 113-n n 114-i ceccuii Y4eHoro co-
BeTa, [MpobrnemHo-TeMaTM4eckMin nnaH Hay4yHo-uccnenoBaTenbckux pabot
n mexayHapogHoro cotpygHudectea OUAN Ha 2014 r. KomuTeT otmeTun
nony4veHHble konnektnsom OUVAW BaxkHble pe3ynbraThl kak B obnactu du-
3MYECKUX UCCNENOBAHNI, TaK 1 MO UCMOMHEHMIO KIMOYEBLIX 3a4a4 CEMUNET-
Hero nnaHa: CyLleCTBEHHbI NPOrpecc B cO30aHMU 1 MOAEPHU3ALMM OCHOB-
HbIX 6a30BbIx ycTaHoBOK: HyknoTpoH—NICA, DRIBs-III, a Takke KproreHHbIx
3amegnuTenen n cnekTpoMeTpudeckoro komnnekca MIbBP-2; HoBble 3Haun-
TenbHble pe3ynbTatbl B 061acTv OU3NKN peakux pacnafgoB Y HEMTPUHHbBIX
OCLMNNSALMIA; HOBbIE hr3nyeckune pesynbTaThbl U fanbHelLlee pa3BUTNE 3KC-
nepuMeHTarnbHbIX YCTaHOBOK Ha BonblLioM agpoHHOM Konnangepe, a Takke
COBEPLLEHCTBOBaHNE CaMOro YCKOPUTENS.

Komutetr opobpun aeatenbHocTb aupekummn OUAWM no yctaHoene-
HUO paboumx KOHTaKTOB CO cTpaHamu EBpocotosa, Grnarogapsi KOTOpoW,
npyv nopaep)Xke MOMHOMOYHBIX MpeacTaBuTeENen npaBUTENLCTB  psiaa
rocygapcTte-yyactHukoB OUVAN, npeactasuteny MIHCTUTYTa Gbinun BKoYe-
Hbl B CTpaTermyeckyto pabouyto rpynny no Bonpocam (PU3NYECKUX HayK U
TexHonorun ESFRI.

3acnywas u obcyame goknag npeacenatens ®UHaHCOBOro KomuteTa
C.Kynraneka «O6 wutorax 3acegaHus ®duHaHcosoro komuteta OUNAN ot

The Finance Committee recommend-
ed that the CP support the financing sched-
ule and milestones for the construction of
the NICA complex proposed for 2014-2017
and commission the JINR Directorate to
take necessary steps for their achieve-
ment, taking as information the draft financ-
ing schedule for this project for 2018—2020.

The Finance Committee thanked
VBLHEP Group Head J.Mitrofanova for
the interesting and informative report
“Cryogenics at NICA”.

The Finance Committee thanked
VBLHEP Group Head J.Mitrofanova for
the interesting and informative report
“Cryogenics at NICA”.

The Finance Committee took note of
the report by LIT Group Head M. Bashashin
in which information was presented con-
cerning the transition to Platform 1C 8.2.
“Industrial enterprise management” at
JINR, the implementation of an electronic
document flow system and the develop-
ment of NICA project management soft-
ware.
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A regular session of the Committee of Plenipotentiaries of the
Governments of the JINR Member States was held on 22-23 November.
It was chaired by the representative of the Russian Federation,
L.Ogorodova.

The Committee of Plenipotentiaries (CP) considered the report
“‘Recommendations of the 114th session of the JINR Scientific Council
(September 2013). Brief overview of the results of JINR activities in 2013 and
plans for 2014” presented by JINR Director V. Matveev. The CP approved the
recommendations of the 113th and 114th sessions of the Scientific Council
as well as the JINR Topical Plan of Research and International Cooperation
for 2014. It recognized the important results produced by the JINR staff both
in conducting physics research and in implementing the key objectives of
the Seven-Year Plan, in particular: the significant progress in the construc-
tion and upgrade of major basic facilities: Nuclotron-NICA, DRIBs-IIl as well
as the cryogenic moderators and the IBR-2 spectrometer complex; the new
impressive results produced in the field of rare decays and neutrino oscilla-
tions; the new results of physics research and further development of detec-
tors at the Large Hadron Collider as well as the consolidation effort at the
LHC itself.

The Committee noted with satisfaction that the work being done by
the JINR Directorate towards the establishment of working contacts with
European Union countries had led, with the support of Plenipotentiaries of
some JINR Member States, to the inclusion of JINR representatives in the
ESFRI Strategy Working Group on Physical Science and Engineering.
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CECCUWA KIMNn OnAn

19—-20 Hosi6ps 2013 r.», KM yTBepamn npoToKosn 3Toro 3a-
cefaHus 1 nopyyun avpekuun WHcTuTyTa gopabotatb u
HanpaBWTb B CTPaHbl-y4aCTHULbI MPOEKTbl «llonoxeHns o
BHYTPEHHeEM ayauTe» u «[lonoxeHust o 3akyrnkax ToBapoB,
pabor, ycnyr ans Hyxg O6beaMHEeHHOro MHCTUTyTa saep-
HbIX UccrnegoBaHU» Ansa paccMoTpeHus Ha ceccum KIl B
mapte 2014 r.

KMMN npoanun pencteue peweHns Komwutera non-
HOMOYHbIX npenctaBuTenen ot 25-26 Hosbps 2011 r
(pa3g. VI, n.2) o npuocTtaHoBke ncnonHeHus pewexus Krrl
oT 25-26 mapta 2011 r. (pa3a.lV, n.4) n pacnopsauncs B
[anbHenLlem B BONpocax HanoroobrnoXxeHnst MIHOCTPaHHbIX
pabotHnkoB OUAW pykoBopcTBoBaThbecsa pelueHveM KMl
oT 20—-23 ceHTa6psa 1956 r. (pasa. V) ¢ 3a4eToM Hanoros BO
B3HOC CTpaHbl, HanpaBuBLLEN paboTHMKa.

3acnywas 1 obcyamB goknag NOMOLLHUKA AMpeKTopa
MHcTuTyTa NOo (pMHAHCOBLIM M 3KOHOMMWYECKMM BOMpOCaMm
B.B.KatpaceBa «O npoekte 6iomxera OUNAN Ha 2014 .,
O MpoeKkTe B3HOCOB rocygapctB-ynieHoB OUAN Ha 2015,
2016, 2017 rr.», KMMN yreepaun 6iomxet ONAN Ha 2014 T
c obuen cymmon pacxogoB 158,89 mnH gonnapos CLUA,
a Tawkke B3HOCbl rocygapctB-yneHoB OUAN Ha 2014 r;
Onpeaenun OpUeHTUPOBOYHELIN pasmep Grogxeta OVAN no
goxogam u pacxogam Ha 2015 r. B cymme 180,73 mnH gon-
napos CLA, Ha 2016 . — B cymme 207,40 mnH gonnapos
CWA, Ha 2017 . — B cymme 217,56 mnH gonnapos CLUA un
NMPUWHSIIT OPUEHTUPOBOYHbIE CYMMbl B3HOCOB M BbIMnaThl 3a-
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[ormkeHHocTen rocygapcTe-uneHoB OUAM Ha 2015, 2016,
2017 rr.

KMMN paspewwnn ampekumn OUAW npouHaekcnpoatb
OoKnagHyto n TapudHyto 4actu 3apaboTHOW nnaTbl Bcex
YrieHOB MNepcoHana C Y4eToM BO3MOXHOCTEN OwomkeTa
WHctutyTa Ha 2014 r., B cooTBeTcTBUM C KOMMEKTUBHbIM
porosopoM ONAN Ha 2011-2013 rr., a Takke OrpaHUYnNTb
exerogHbli 06beM KoOMNeHcaumm NPAMbIX PpacxXxo4oB Ha Co-
[epxaHve nepcoHarna B npegenax pocra B3Hoca B pasMmepe
30 % c yyetom pocTta brogpketa MHcTuTyTa.

KM pacnopsiguncs cosgatb paboyyto rpynny n3 npea-
ctaButenen Pecnybnukn Apmenun, Pecnybnukn beno-
pyccun, Pecnybnukn Bonrapuun, Poccuiickon ®epepaumn
1 YkpauHbl Ans npopaboTkn NPYHUMMNOB HOBON METOAMKM
pacyeTta B3HOCOB 1 HameTun 2017 1. Kak OpUEHTUPOBOYHbINV
Ons Havana NpYMeHeHUs HOBON METOAMKM.

KomuTteT pelwmn 0o BBeAeHMS B LEWCTBME HOBOW Me-
TOOUKM NPUHATL MPaBWMO, yCTaHaBnuBalllee, YTo, ecnu
B3HOC Nt06OOro rocygapcTea-yrieHa, paccunTaHHbIA Ha o4ve-
pefHon bMHAHCOBbLIV FOA, HWKE NPSMbIX PACXOA0B Ha CO-
OepxaHve nepcoHana, HanpaeneHHoro B OUNAN nonHoMou-
HbIM MpeacTaBuTeneM NpaBUTENbCTBA roCyAapcTBa-yneHa,
TO roCy4apCTBO-YNeH MOMUMO ynnaTbl B3HOCA [AOIMKHO
ynnaTtutb KOMMNeHcauunio B 06beme, paBHOM NPEBbLILLEHNIO
NpsIMbIX PacxofoB Ha COAepXaHue nepcoHana Hap B3HO-
COM roCyAapcTBa-YneHa, U HayaTb NMPUMEHEeHWe AaHHOro
npasuna c 2014 r.

Regarding the report “Results of the meeting of the
JINR Finance Committee held on 19-20 November 2013”
presented by S.Kulhanek, Chairman of the Finance Com-
mittee, the CP approved the Protocol of this meeting. It
commissioned the JINR Directorate to finalize and send
to the Member States the draft texts of the “Regulation for
Internal Audit” and of the “Regulation for the Procurement of
Goods, Work and Services for Needs of the Joint Institute
for Nuclear Research” in order to be considered at the CP
session in March 2014.

The CP extended the action of the decision of the
Committee of Plenipotentiaries of 25-26 November 2011
(Section VII, paragraph 2) on the suspension of the CP
decision of 25-26 March 2011 (Section IV, paragraph 4).
In future, in matters concerning taxation of its foreign work-
ers, JINR should be guided by the CP decision of 20-23
September 1956 (Section V), with the inclusion of taxes in
the contribution of a country which has sent a worker.

Based on the report “Draft budget of JINR for the year
2014, draft contributions of the Member States for the years
2015, 2016, and 2017” presented by V.Katrasev, Assistant
Director of JINR for Financial and Economic Issues, the
Committee approved the JINR budget for the year 2014 with
the total expenditure amounting to US$158.89 million as well
as the contributions of the Member States for the year 2014.
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The Committee determined the provisional volumes of the
JINR budgets in income and expenditure for the year 2015
amounting to US$180.73, for the year 2016 US$207.40 mil-
lion, and for the year 2017 —US$217.56 million. It also ad-
opted the provisional sums of the Member States’ contribu-
tions and of arrears payments for 2015, 2016, and 2017.

The Committee allowed the JINR Directorate to index
the salary and tariff parts of the compensation package of all
staff members, taking into account the possibilities afforded
by the JINR budget in 2014, in accordance with the JINR
Collective Bargaining Agreement for 2011-2013, as well as
to limit the annual compensation of direct costs for person-
nel within the boundaries of a 30% increase of contribution,
with account taken of the increase in the JINR budget.

The CP resolved to set up a Working Group of rep-
resentatives of the Republic of Armenia, the Republic of
Belarus, the Republic of Bulgaria, the Russian Federation,
and Ukraine for the elaboration of principles for a new meth-
odology to calculate the Member States’ contributions, fixing
2017 as the provisional year for the application of the new
methodology.

Until a new methodology has been introduced, a rule will
be adopted stipulating that if the contribution of any Member
State calculated for the next fiscal year is lower than the
direct costs for personnel sent by the Plenipotentiary of this
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MpsamMble pacxodbl paccYMTbIBAOTCA Kak Cymma pac-
X0OOB Ha 3apaboTHyt nnaty, AOMONMHWUTEMbHYK onnaty
Tpyaa, AOOPOBONbHOE MEAMLIMHCKOE CTPaxoBaHWE U KOM-
neHcaumio coumnanbHbIX pacxogoB B Poccumn 3a BTOpoe no-
nyrogue «n—2» roga un nepsoe nonyrogne «n—1» roga, rae
«N» — rof, Ha KOTOPbIV PAcCUYNUTLIBAKOTCS B3HOCHI.

KMM npeanoxun gupekumn MHctutyta npopabotatb
BOMPOC O BO3MOXHOCTWU KOHKYpPCHOro Habopa cneumanu-
CTOB, HanpaBnseMbIX MOSIHOMOYHbLIM MPEACTABUTENEM, BHE
B3HOCa CTpaHbl 3a cyeT cpeacTs Orogpketa OUAN.

3acnywae un obcyavB aoknagbl BuLe-AMPEKTOPOB
WHctutyta P.JlegHuukoro n M.T.UTknca «AHanua Bbinosn-
HeHns CemuneTHero nnaHa passutua OUAU Ha 2010-—
2016 rr. n nporHo3 Ha 2014-2016 rr. n ABa nocneayLwmnx
roga», KM ogobpun xon BbINONHEHUS CEMUMNETHErO MnaHa
B 06nactn uU3nKM dremMeHTapHbIX YacTuL, U TSHKEMbIX UOo-
HOB BbICOKMX 3HEPIUIA, a Takke S0epHOM PU3NKN HUBKKX U
NMPOMEXYTOYHBIX IHEPTUIN, HEUTPOHHOWN SAepHOW hr3nkn un
hbM31KM KOHOEHCMPOBAHHbIX CPeL.

OTtmeTtuB ycunusa gupekumn OUNAN no TwarensHomy
aHanu3y cuTyauuu C BbINOMTHEHMEM OCHOBHBIX MPOEKTOB,

BKMtovasn yckoputenbHbin komnneke NICA n cosgaHue da-
Opukn ceepxTsxenbix anemenTos, KM nogaepxan npea-
CTaBMEHHbIE B 3TUX JOKNadax BbIBOAbl O HEOOXOAMMOCTU
peanusauun BaxHEeMLINX MPOEKTOB CeMUreTHero nnaHa B
norHoM obbeme, MoAYEepPKHYB, OOHAKO, YTO aHanm3 Teky-
Len cutyaumm ykasblBaeT Ha HeobxoouMOCTb KOpPPEeKTU-
poBKM1 Npocuns PUHAHCUPOBAHUSA U FPadUKOB BbIMNOSHE-
HWUS1 OCHOBHbIX NpoekToB OVAN.

KM nopyyun anpekuun OUAN opraHnsosaTtb paboty
no NoaroToBKe NepcneKkTMBHOro nnaHa passutus OUNAN Ha
nepvog go 2020 r. ¢ y4yeToM 3agay Mo BBOAY B Hay4HyO
aKCnnyataumio HoBbIX 6as30BbIX ycTaHOBOK WHcTuTyTa —
komnnekca NICA n dabpvikn CBEPXTEKENbIX INEMEHTOB
(DRIBs), pa3sutus nporpammbl 1UccrnegoBaHuin B obnactu
HENTPUHHOW (PU3MKKN, OaNbHENLEro pasBuUTUS KOMMekca
cnektpomeTpoB UBP-2, ueHTpa MHOPMaLMOHHBLIX TEXHO-
norun OVAWN, a Takke OCyLLECTBMEHWNIO HAMEYEHHON NPo-
rpaMmmbl yHAAMeHTanbHbIX U NpUKNagHblX MCCNegoBaHUim,
NMOAroTOBKM MOMNOAbIX HAy4HbIX KaApOB B UHTEpecax CTpaH-
y4acTHUL, 1 accoummpoBaHHbix ¢ OUNAN cTpaH.

Member State, then the Member State, in addition to its con-
tribution, should pay a compensation in an amount equal to
the excess of the direct costs for personnel over the contri-
bution of the Member State.

The direct costs will be calculated as the sum of sal-
ary costs, additional labor, voluntary medical insurance and
compensation of social costs in Russia for the second half of
the year “n-2" and for the first half of the year “n-1”, where
“n” is the year for which contributions are calculated.

The CP suggested that the JINR Directorate study the
possibility of a competitive recruitment of specialists sent by
the Plenipotentiary of a country, beyond the contribution of
this country at the expense of the JINR budget.

Regarding the report “Analysis of the implementa-
tion of the Seven-Year Plan for the Development of JINR
(2010—-2016), forecast for the years 2014—2016 and for the
two subsequent years” presented by JINR Vice-Directors
R.Lednicky and M.ltkis, the CP appreciated the progress
in implementing the Seven-Year Plan in the fields of particle
physics and high-energy heavy-ion physics, and in the fields
of low- and intermediate-energy nuclear physics, nuclear
physics with neutrons, and condensed matter physics.
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Recognizing the efforts taken by the JINR Directorate
to conduct a thorough analysis of the situation with the
implementation of the major projects, including the NICA
accelerator complex and the construction of a Factory of
Superheavy Elements, the CP endorsed the conclusions
presented in the reports on the need to implement the major
projects of the Seven-Year Plan in full. It was underlined,
however, that the analysis of the current situation pointed to
the need of making some adjustments in the financial pro-
files and time scales of the most important projects.

The CP commissioned the JINR Directorate to organize
work on a long-term plan for the development of JINR until
2020, taking into account the efforts towards the commis-
sioning of new basic facilities—the NICA complex and the
Factory of Superheavy Elements (DRIBs), the development
of the research programme in the field of neutrino physics,
the further development of the IBR-2 spectrometer complex,
of the Information Technology Centre, as well as the imple-
mentation of the planned programmes of basic and applied
research and the training of young scientists in the interests
of the Member States and countries associated with JINR.
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14 oktabpsa, B aeHb poxaeHus akagemuka A.H.Cu-
caksHa, B Jlabopatopuu TeopeTUueckon (HU3WKM, Y BXOoAa
B ero pabouui kabuHeT Oblna OTKPbITa MeMopHanbHas Ao-
cKa.

Ha uepeMoOHMW OTKpbITUS MEMOpHUanbHOM AOCKW Lu-
pektop OUAN akagemuk B.A.Marteees oTmeTus, 4to 3TO
cobblTHe — npeKpacHas BO3MOXHOCTb OTAATb AO/KHOE
namsTW 3TOro GOMbLIOrO YeNOBEKa, YYEHOro, KOJNerd u
ToBapuwa. Konnern noytunu namsitb y4yeHOro W opraHu-
3aTopa HayKW MWHYTOM MOJYaHWsl, OOMEHASIMCb BOCTIOMM-
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HaHUSIMK O ero AesiTeNIbHOCTH, KoTopas Bbiia BecbMa nio-
LOTBOPHOM.

17 okTtabps cocTosnocb ouepenHoe pacluMpeHHoe
coseulanne aupekuun OUAWN, Ha koTopom obcykaanuch
utorn 114-i ceccun YueHoro coseta MHctutyTta (19—20
ceHTabps), Gomker OUAN Ha 2014 r. v Ha Tpexnetky
2014—2016 rr., a Tak>ke BOMNPOCbI, CBA3aHHblE C NOArOTOB-
KoM K 3acepaHuam @PuHaHcosBoro KomuteTa u KIMNM OUAN B
Hosbpe W BBefeHWeM B fencTaue «llonoxerus o npasunax

JlaGoparopus Teopetndeckoii Gpusuku um. H. H. Boroiro6osa, 14 okTs0pst.

OTKpeITHE MEMOPUANIBHON TockH akaneMuky A. H. Cucaxsny

Bogoliubov Laboratory of Theoretical Physics, 14 October.

Inauguration ceremony of the opening of the commemorative plaque in memory of Academician A. Sissakian

On 14 October — the Birthday of Academician A.Sis-
sakian —a commemorative plaque was inaugurated at the
entrance to his study in the Laboratory of Theoretical
Physics.

At the inauguration ceremony JINR Director Acade-
mician V.Matveev noted that this event was a very good
opportunity to pay tribute to this outstanding man, a sci-
entist, a colleague, and a comrade. Colleagues held a mo-
ment of silence in memory of the scientist and science
organizer, and shared their reminiscences about his life
and achievements.

On 17 October a regular extended meeting of
the JINR Directorate was held that discussed the re-
sults of the 114th session of the JINR Scientific Council
(19—20 September), the JINR budget for 2014 and the
2014—2016 period, and issues for the meetings of the
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Financial Committee and JINR CP session in November
in connection with the commissioning of the “Staff
Regulations on Evaluation of Individual Efficiency of
Labour of Scientists”.

N. Russakovich reported about the results of the
Scientific Council session. They included an analysis of
the implementation of the seven-year plan of JINR de-
velopment for 2010—2016 in major scientific trends and
proposals of its amendments. The Scientific Council ap-
proved the process of the implementation of the plan
and endorsed the recommendations of the directorate on
its amendments. The Scientific Council marked the scien-
tific significance of the experiments in neutrino physics
and the considerable role of JINR in them, and endorsed
the proposal of JINR Director V.Matveev to organize in
Dubna an international meeting on nuclei transmutation
that would be attended by reputable specialists.
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OLEHKW UHIOMBUAYaNbHOW 3PPEKTUBHOCTU TPYAA HAyuHbIX
pabOTHHUKOBY.

06 wurtorax paboTtbl YueHOro coBeTa [LOJIOXHI
H.A.Pycakosuu. Ha ceccun 6bin npencraBneH aHanva
xofa BbinonHeHuss CemunerHero nnaHa passutus OUAU
Ha 2010—2016 rr. no OCHOBHbIM Hay4HbIM HaNpPaBNEHHUAM U
npeasioXeH!si No ero KOPPEKTUPOBKe. YUeHblH COBET 0f0-
OpUN XOA BbINOAHEHWA NnaHa W NOoALep)Kas peKoMeHna-
UMK avpekurn MHcTUTyTa No ero KOppeKkTMpOBKeE. YUeHbIH
COBET OTMETWU/ HayyHYK 3HAUUMOCTb 3IKCMNEPUMEHTOB MO
hb13KKe HEMTPUHO W 3HAUMTENIBHYIO POJIb, KOTOPYIO Urpaet
B HUx OUAMN, a Takke noaneprkan npeaso’KeHUe AUPEKTO-
pa OUSAN B. A. MaTteeeBa opraHusoeathb B [lybHe MexxayHa-
poAHOe CoBellaHWe C yyacTMeM aBTOPMTETHbIX Cheuuasiu-
CTOB MO TPaHCMyTauuK aaep.

B. A. MatBeeB pacckasan o BcTpedye B MockBe ¢ MHUHU-
cTpoM obpaszosaHua U Hayku PD [.B.JlusaHoBbiM. Bbinu
obcy>kaeHbl Bonpochl duHaHcuposarus OUAN. Munuctp
3aBepua, 4TO HET OCHOBaHWH 6eCnoKOUTbCs O B3HOCE
Poccuu Ha 2014 r. Poccus ceon obssatenbcTsa BbINOMHMT.

Hononxsas BbICTYM/IeHWe LupeKkTopa OunaAn,
B.B.Kartpaces ponoxun o uudpax 6iogxera UHctutyTa
Ha 2014—2016 rr., nogYepKHYB Ba*KHOCTb MJaHWPOBAHMSA
GlomyKeTa Ha cnefylolylo Tpexnetky, HauuHas ¢ 2017 .
Yke celyac yTBepyKLEeHbl OCHOBHble LMGPbl NO CTaTbsM
»KusHeobecnedyenus MHctutyta M nabopartopui, uper ob-
CY)XAeHHWe NPUHLMNOB yyeTa MHTEPECOB CTPaH-y4acTHHUL, No
BOMPOCaM HOBOW METOAMKW pacuyeTa A0/EeBbIX B3HOCOB.

O noprotoBke K 3acefnaHuam (DuHaAHCOBOro KomwuTe-
ta v KMMN OUAN ponoxkunu B.A.Martsees, M.T.Utknc u
B.B.Katpaces. bbin paccMoTpeH W yTBepXXaeH nniaH co-
BeLLaHWH.

H.A.PycakoBuy coobwun o BBeAeHWW B [eNCTBUE
B OUAN «[lonoxeHus o npaBunax OUEHKW WHAWBUAY-
anbHOM 3PPEKTUBHOCTH TpyLa HayuHbIX PabOTHHUKOBY.
Lupextopam nabopatopuit nopydeHo go 1 Hosbps cos-
[aTb 3KCMepTHble KOMUCCHU W B COOTBETCTBMU C MOJIOXKE-
HWeM obecneunTb Mx paboTy C y4eTOM CheurdUKH Hayu-
HOW AeATENbHOCTU CTPYKTYPHOIO NoApas3fesfieHus.

B npenusx Bbictynunu B.A.Mareees, [.B.LLupkos,
B.H.Weeuos, B.[.Kekenuaze, I'.[.LLupkos, B.Tl. Huko-
naes, P.B. Ixxonoc, M.T.Utkuc, E. A.KpacasuH.

18 okta6ps 8 IMC coctoanoch 3acepanue HTC nog
npeacepatenscteom  P.B. L>konoca. [Oupektop OUNAU
B. A.MatBeeB npenctaBun aHanvM3 (OMHAHCOBOM CUTyaLuu
u 6rogketa UHcTuTyTa, Kak oTMeTHn foKnagumK, CloXHble
3KOHOMMWYECKHE YC/NIOBUS U 3a[O/KEHHOCTU psfa CTpaH-
YYaCTHUL, He MOBAMAIOT HAa MAaHbl, NpesycMaTpuBaloLLme
€XXerogHbli pocT Ha 16 MpPOLEHTOB ANS pelleHus cTpa-
TerMyeckux 3agay CemuneTHeW nporpammbl PasBUTHSA
MHCTUTYTa, U B TO e BPEMS B POCCMWCKOM MNpPaBUTE/Ib-
CTBE eCTb MOHWMaHWe TOro, YTo (plarMaHCKWE MNPOEKTHI
MHctuTyTa TpebyloT CBOEBPEMEHHOrO (OMHAHCHUPOBAHHS.
LupekTop KpaTKO MOABES MTOrM CEHTADPbCKOWM ceccuu
YyeHoro coeeta, a Take COODOLWM/I O TOM, UTO KOJIIEK-
TBy JlabBopaTopuu MH(OPMALMOHHBIX TEXHONOMMH MOpPY-

V.Matveev also spoke about his meeting with RF
minister of education and science D.Livanov in Moscow.
They discussed issues of financing JINR. The minister ex-
pressed his confidence that the contribution of Russia to
JINR would certainly be made in 2014. He said that Russia
would by all means fulfill its obligations.

In addition to the report of JINR Director, V.Katrasev
gave figures from the JINR budget for 2014—2016 and
stressed the necessity to plan the budget for the next
three-year period starting from 2017. The main figures
on the Institute life-support issues have been adopted
by now, and methods to account for interests of member
states in the new calculations of the contributions are
under discussion.

V.Matveev, M.ltkis and V.Katrasev reported on the
preparation process to the current meeting of the JINR
Financial Committee and JINR CP session. JINR schedule
of conferences and meetings was discussed and adopted.

N.Russakovich informed the participants that the
“Staff Regulations on Evaluation of Individual Efficiency
of Labour of Scientists” was put in force. Directors of
laboratories were assigned to organize expert boards by
1 November and provide their work according to the regu-
lations, with an account for scientific activities at struc-
ture departments. V.Matveev, D.Shirkov, V.Shvetsov,
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V.Kekelidze, G.Shirkov, V.Nikolaev,
E.Krasavin took part in the debates.

R.Jolos, M.ltkis,

A regular meeting of the JINR Scientific-Technical
Council was held on 18 October at the International
Conference Hall. R.Jolos was the chairman of the meet-
ing. JINR Director V. Matveev made an analysis of financial
aspects of the JINR budget. He noted that complicated
economic conditions and debts of some member states
would not affect the plans that envisage annual growth
of 16% to solve strategic tasks of the seven-year pro-
gramme for JINR development. At the same time, mem-
bers of the Russian government understand that flagship
projects of JINR need timely financing. Briefly, Director
summed up the results of the September session of the
Scientific Council and said that the scientific community
of the Laboratory of Information Technologies were as-
signed to develop a corporate information system of JINR
that would include an electronic system of document dis-
tribution of accounting, financial, personnel records that
should overlap all structures of the Institute management.
An internal audit service was established in the frames of
improving management system.

LIT Director V.Korenkov made a report where he
spoke about prospects for development of each trend
in the laboratory activities and spoke in detail about the
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UEHO CO3AaTb KOPNOPATUBHYIO MH(DOPMALMOHHYIO CUCTEMY
OUSAN, skntouatolyto B cebsi 3NEKTPOHHYIO CUCTEMY [10-
KymeHToOBopoTa Byxrantepckoro, pMHaHCOBOro, Kanpo-
BOrO yuyeTa W ap., NPU3BaHHY0 0ObefUHUTb BCE CTPYKTYPbI
ynpaenenus MHctutytom. B pamkax mep no coseplueH-
CTBOBaHWUIO CUCTEMbl YMNpaB/ieHWsi co3faHa ciyxba BHY-
TpeHHero ayauta OUNAN.

Oupektop JIUT B.B.KopeHbkoB B cBoem poknage
OXapaKTepu3oBan NepCreKTUBbl Pa3BUTHUS KaXKZOro Ha-
npaBfieHWs OeATeNbHOCTU nabopatopuu, a TakKe nogpob-
HO NMPOUH(OPMUPOBAN O CO3AAHUNU ELUHOM UHPOPMALUOH-
Hou nnatchopmbl 1C 8.2, koTOpas No3BONUT OpraHM3oBaTb
KOMMJIEKCHYIO MH(POPMALMOHHYIO CUCTEMY, COOTBETCTBYIO-
wyto HopmatueHbiM aktam OUAU, poccuiickum u mexay-
HapoaHbIM cTaHaapTam M obecneuvBaiollylo hUHAHCOBO-
XO3AWCTBEHHYIO AeaTenbHocTb MHctutyta. Cuctema umeet
LUMPOKHE BO3MOXKHOCTH aHasiM3a, NaaHMpoBaH1s U rnbkoro
ynpaBneHus pecypcamu MHCTUTYTa, a Tak’Ke MHCTPYMEHTbI,
NO3BONISIIOLLME MOBbLICUTb IPPEKTUBHOCTb EXXeQHEBHOW pa-
6OTbl NO Pa3/IMUHbIM HanpaBeHUAM OEeATeSIbHOCTH.

Ewe opHoW, He MeHee Ba)XHOW TEMOM BbICTYMJIEHUS
aupektopa JIUT 6bino passuTME MHOrOGYHKLMOHaNbHOrO
LleHTpa xpaHeHus, obpaboTku 1 aHanusa aaHHbix B OUAN,
COCTOSILLEro M3 pasHbix KomnoHeHToB: Tier1 gna CMS,
Tier2 pns noppepxku 3akcnepumeHtoB Ha LHC, FAIR,
KOMMbIOTEPHOrO KoMmniekca ans akcnepumeHtos Ha NICA,
MHPaCTPYKTYpPbl AN 06fauHbIX CEPBUCOB, CYNepPKOMMbIO-
Tepa rUOPUAHON aPXMTEKTYpbl, yu4eBHOM CcUCTEeMbl pac-
npefeneHHbIX BblYUCIEHUN NS MOLTOTOBKM CTYLEHTOB W

JINR DIRECTORATE’S INFORMATION

creuuanucTtoB U3 ctpaH-yyactHuy OUAN. B.B.KopeHbkos
TaKXXe KOCHYJ/CS psfa BOMPOCOB, CBA3aHHbIX C MOJIMTUKOM
nabopaTtopru Mo OTHOLWIEHWIO K NOJb30BaTENAM. JTa TeMa
Bbl3Basia aKTUBHOE OBOCYXK[EHWE, B KOTOPOM MPHHSA/W yya-
ctve B.A.Bepgnskos, H0.K.Motpebenunkos, B.H.Lseuos,
A.Tl. Ucaes, E. A.KpacasuH.

B pnoknapme npeacepatens OMYC A.C.AipusaHa co-
epykanacb MHOPMaLMs O KOH(EPEHLMUAX U LIKOAAX MO-
NoApIX yyeHblx, o coTpynHuyectBe ¢ YHL, OUAN, o noa-
[lep>KKe HaydHoOW [aeATeNnbHOCTH Monodexu WMHcTuTyTa
(NpeMuK U rpaHTbl), OpraHM3aumu Jocyra.

BbicTynneHve npepcepatens KOMUCCHUM MpPU  OUPEK-
umm OUAN no paboTe C MONOAENKbIO, FMABHOrO MHXeHe-
pa Wuctutyta I. [.Lnpkosa 6bino nocesieHo npobneme
NPUTOKA MOJIOLEXH U OBecneyeHus NPeeMCTBEHHOCTH Ha-
YUHOro MOMCKa, a TeM CaMblM KOHKYPEHTOCNOCOBHOCTH
OMUAN. MepeuncnuB OCHOBHble HanpaBieHWUs NPOrpaMmbl
«Monogexb 8 OUAN», moknaguvk oTMeTHN, 4TO 3a no-
cnefHWe rofbl KafpoBas CUTyalLWsi HECKOJbKO CTabuiu-
3upoBanacb, OblM yBenuueHbl pasmepbl npemui OUAU
O MONOABIX YYeHbIX M CreuuanucTos, BefeTcs pabota
CO LUKOJIbHUKaMK CTapLUMX KNaccoB, ANS KOTOPbIX opra-
HW30BaHbl 3KCKYpCcUW W nekuuu, YHLL nposogut HayuHbie
LUKOJbl U CTXXMPOBKW LS MOJIOAbIX YYeHbIX M3 CTpaH-
yuacthuy, OUAN. Mo coumanbHbIM NporpamMMam, OPHUEHTU-
pOBaHHbIM Ha MOJIOAEXKb, OPraHM30BaHa NOMOLLb MOJIOAbIM
cembsiM. Pa3BuBaeTcs cucTeMa SIbrOTHbIX KPEAUTOB U CCYA,
ons npuobpeTeHns MONOAbIMM YYeHbIMU W cheuuManucTa-
MW COBCTBEHHOrO »W/bs. MosiofieXkb aKTUBHO yyacTByeT B

development of an integrated information platform 1C 8.2
that will allow a formation of a complex information sys-
tem which will be in line with regulatory acts of Russian
and international standards and will provide financial
and economic activities of JINR. The system has wide
opportunities for analysis, planning and management of
resources of JINR, as well as tools that allow increasing
the efficiency of daily work in various trends of activities.

Another important issue of the report of LIT Director
was the development of a multifunctional centre for stor-
age, processing and analysis of data at JINR that consists
of such parts as Tier1 for the CMS, Tier2 for support of
experiments at the LHC, FAIR, a computer complex for
experiments at NICA, an infrastructure for cloud services,
a supercomputer of hybrid architecture, a training sys-
tem of distributed calculations to educate students and
specialists from JINR member states. V.Korenkov also
spoke about aspects of user policy of the laboratory. This
topic led to vigorous discussions in which V.Bednyakov,
Yu. Potrebenikov, V.Shvetsov, A.lsaev, E.Krasavin took
part.

Head of AYSS A.Ajrian spoke in his report about
conferences and schools for young scientists, about co-
operation with the JINR UC, support of scientific activi-
ties of young staff members of the Institute (prizes and
grants), and organization of their leisure.
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JINR Chief Engineer G.Shirkov made a report as
Chairman of the board of the JINR Directorate for the
youth policy. It discussed the aspects of the inflow of
young people and provision of consistency of research
that both increase compatibility of JINR. G. Shirkov stated
the main points of the programme “Young people at JINR”
and said that the personnel situation had stabilized in
the previous years, JINR prizes for young scientists and
specialists became larger, school senior students were
involved in the work of the Association, and excursions
and lectures were organized for them. The UC held scien-
tific schools and traineeship courses for young scientists
and specialists from JINR member states. Assistance and
support were provided to young families in the frames
of the social programmes for young people. Credits on
easy terms and subsidized loans were provided for young
scientists and specialists to purchase their own dwellings.
Young people take an active part in sports programmes.
A lively discussion followed the report where V.Voronov,
Yu.Panebrattsev, |.Savin, M.ltkis, G.Trubnikov, D.Shir-
kov, V.Korenkov, S.Nedelko expressed their points of
view.

JINR Chief Scientific Secretary N.Russakovich re-
ported on the information on the introduction of the
“Staff Regulations on Evaluation of Individual Efficiency
of Labour of Scientists”. The rules and procedure of
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CropTUBHbIX nporpammax. o utoram goknaga cocrosnacb
OXXMBJIEHHasl OUCKYCCHUSI, B XOO4E€ KOTOPOW CBOU MHEHWS MO
npobneme Bbickazanu B.B.BopoHos, tO.A.MaHebpaTues,
N.A.Casun, M.T.Utkuc, T.B.TpybHukos, [.B.LLUupkos,
B. B. KopeHbkos, C.H.Hegenbko.

[naBHbIM yueHbii cekpeTapb OUAN H. A.Pycakosuu
npeacTaBun uHgopMauuio o BHegpeHun «lonoxkeHus o
npaBunax OLUeHKW WHAWBUAYaNbHOW 3PDEKTUBHOCTU TPY-
a HayuHbix paboTHWkoB». [lpaBuna v npoueaypa OLeH-
KM OCHOBaHbl Ha MPWU3HaHHbIX MEXAYHApPOAHbIM HayyHbIM
COOOLECTBOM MPHUHUMMNAX HAayYHOW 3KCMEPTU3bl, ydeTa
6UBIMOMETPUUECKMX NapamMeTpoB HaydyHoW paboTbl W
ynpaBieHus HaydHbIM nepcoHasioM. [TpumeHeHWe nonoske-
HUS Npu3BaHO obecneunTb OBBEKTUBHYIO OLEHKY WHAUBMU-
LyanbHOU gestenbHocTh cotpypHukos OUSAN, kauecTso u
Temn paboTbl HayyHoOro nepcoHana WMHcTUTYTa B LenoM,
CBOEBPEMEHHOE W KauyecTBEHHOEe BbiNofiHEHWe paborT,
npeaycMoTpeHHbiXx  [MpobneMHO-TEMaTUUECKUM  N1aHOM
HayyHO-MUCCNeaoBaTeNlbCKUX paboT U MeXayHapogHOro
cotpyaHuuectea OUAWN, cnocobctBoBaTh pasBUTHIO YiKe
CYLLECTBYIOWMX U POPMHUPOBAHHIO HOBbIX HAYy4YHbIX Fpynn
B nogpasgeneHusx MHCTUTyTa, NOosiBNIEHWIO HOBbIX OPMWIU-
HaslbHbIX Hanpas/eHWH HayuHbIX WCCNEL0BaHUM.

B 3akfoueHWe yyacTHUKM 3acefaHusi eQuHOrNacHo
NoALEPYKaNU BbIABUXKEHUE HA AOIKHOCTb PEKTOPA YHUBEP-
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cuteta «[lybHa» 6asosbimu Kadeapamu OUAWU rnasHoro
yyeHoro cekpetapsi MHctutyta H. A. PycakoBuua.

6 Hoa6pa OUAN noceTnn upessbluaiHbIi U NOAHOMOU-
Hbii nocon Pecnybnuku Cepbun B PO C.Tepsunu B conpo-
BOX[EHWU NepBOro CoBeTHWKa noconbcTBa M.3ekosuua U
arTawe no sonpocam obopoHbl 3. CToikosMua.

Ha BcTpeye B AMpeKLMM rocTer NPUBETCTBOBAIM I/1aB-
HbIM yueHbli cekpetapb OUAN H. A.Pycakosuu, 3amectu-
Tenb aupekTopa JIAP A.l.lloneko v HauyanbHWK oTaena
mMexxayHapogHbix cesasen [l.B.KamanuH. Mpepcrasutensam
cepbckoi peneraumu 6bin0  pacckasaHo 06 WCTOpHH,
cTpyktype O6beaHHEHHOrO MHCTUTYTa, Ba30BbIX YCTAHOB-
Kax, HanpaB/EHUSX WCCNefOoBaHUW, O MeXAYHapPOLHbIX
cBasax WMHcTUTyTa, pesynbTatax NpPOBOAMMBIX WCCNEno-
BaHWM MHUPOBOrO YPOBHS, KPYMHbIX HaydHbIX MPOEKTax M
nnaHax cemunetku. Foctn nocetnnu JIAP w cTposwmicsa
yckopwutenbHbiii komnnekc NICA B JIOBD.

Mocne aKcKypcuu cocTosnoch KpaTkoe obcyaeHWe
HEOOXOAWMbIX LIAroB A5 fa/bHENLEro pa3BUTHA COTPYL-
HWyecTBa. B uvacTHocTH, nocon nepepan npepnoxkeHue
HeLaBHO BCTYMUBLLETO B AOJ/PKHOCTb MUHWUCTpa obpasoBa-
HWS, HayKK M TeXHoMOrMyeckoro paseutusi T.MosaHoBHua
BCTpeTUTbes ¢ npeacTtaButenamu OUAN ans obcy>kaenus
npakTuyeckux sonpocos yuactus Cepbun 8 OUAN.

Jy6Ha, 6 HOs0ps. Busut B OUSIU upesBeyaitHoOro
1 momHOoMouHoro nocina Pecnyomuku Cepoun B PO C. Tepsnua

Dubna, 6 November. Extraordinary and Plenipotentiary Ambassador
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of the Republic of Serbia in RF S. Terzi¢ on a visit at JINR
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8 Hoabpsa B Benrpase MUHWUCTP 0Opa3oBaHWs, Hay-
KM W TexHonoruueckoro passutus Pecnybnukn Cepbuu
T.MoBaHOBMY NMPUHAN HauaNbHUKA OTAENa MeXAyHapos-
Hbix cesized [l.B.KamaHuHa u cepbckoro kooppauHaTtopa
no cotpygHudyectey ¢ OUAN C.lleTpoBuua M3 MHCTUTYTa
«BuHua» pns obcyaeHUs BOMPOCOB COTPYAHWYECTBA W,
B UaCTHOCTH, niaHuWpoBaHus B3Hoca Cepbuu B Gromker
OUAN. Bo BCTpeue yuyacTBOBanM MOMOLLHUK MHUHWUCTPA
P.)Xukuu 1 HayuHblit pykoBoguTens nabopatopun OrUsnku
«BuHua» H.Hewkosnu. MUHKUCTP nposiBUN OCOBbIN WHTE-
pec K aKcnepuMeHTanbHbiM pabotam no uanke TBEPLOro
Tena, BefyLMMCS B UHCTUTYTe «BuHua» c ydactvem ny6-
HEHCKWX CMeuMasucToB W MNpueneyeHeM obpasoBaresib-
HbIX Bo3MoykHocTen OUAMN.

14 Hosbpsa coctosnocb ouepepHoe 3acepaHuve HTC
OUAN nopn npepcepatenscteom P.B.[Oxonoca. [epeas
uacTb 3acefjaHus Oblia NOCBALLEHA OBCYXKAEHUIO BOMNPO-
cos banaHca B obecneueHnu pecypcamu Nporpamm Hayu-
HbIX WMCCNeaoBaHWi, NpoBoauMbix B [ly6He, WU Bble3AHbIX
aKcnepumeHToB. C goknagamu BbicTynuau gupektop JIHO
B.H.lBeyos u nupektop JIAMN B.A.bepHskoB. B pguc-
Kyccuu npuHsau  yuactwe [.B.Tpy6Hukos, M.T.Utkuc,
P.Nlegnmukyn, W.H.Mewkos, B.[.Kekenugse, A.[.Ko-
sBaneHko, W.A.CasuH, A.B.Apbysos, B.B.KopeHbkos,
E.A.KpacasuH, utorn obcyskaenus nogsen B. A.Matsees.
OH oTMeTH, UTO npWBefdeHHble LOKaAuyuKamu MpUMepbl:
nosib3oBaresibckas nosutuka JIH®, npusneveHue K akcne-
pumMeHTaM Ha MBP-2 wupokoro kpyra pusnkoB M3 pasHbix
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CTpaH, pa3BUTUE HEYCKOPHUTENbHOU (PU3UKHU, HEMTPHUHHBIX U
acTpodmamnyeckux uccnegosanur B JIAIN — Bce ato cno-
cobCTBYET NOSIBNIEHUIO HETPUBUASIBHBIX HAYUHbIX UAEN U KMX
yCrewHoHn peanusauuu.

B npopomkenve 3acepanus B.A.BegHskoB npepn-
CTaBuN [OK/Aan O nepcrnekTueax passutua Jlabopatopuu
anepHbix npobnem. B nepsylo ouepenb AOKAAAUMK NpH-
BEe/l KOHKPETHble Pe3y/bTaTbl, MOJIyYEHHbIE B KAXXAOM W3
OCHOBHbIX HanpaeneHuW uccnegosaHui B JIAl: HeWTpuH-
HOW (PU3UKE W acTPOPU3UKE; (PU3MKE d/IeMEeHTapPHbIX Ya-
CTHL; METOOUUECKMX UCCNIEf0BaHUsX; B 061aCTH HOBbIX Ae-
TEKTUPYIOLLUX CHUCTEM; MPUKNAAHBIX WCCNENOBaHUSX; Me-
ouumHe. Bbin Takke nogHAT BONpPOC O fanbHekwwel cyapbe
ha3oTpoHa, U NPUHATO pelleHue paccMoTpeTb npobnemy
Ha ogHoM w3 3acefaHui HTC OUSAW nocne obcyskaeHus
Ha HTC JIAMN. [anee HOBbIM OAWPEKTOP WM3NOXKWUA OCHOB-
Hble NPWHLWMbI Pa3BUTUS labopaTopuMu: KOHLEHTpauus
UMEIOLLMXCS PECYPCOB HA OCHOBHbIX Hanpae/iEHUSX U B
npoekrtax, rae eknag JIAM 3HauuTeneH v nepcnekTUBeH;
NOBbILIEHWE KAYecTBa KOJMIJIEKTUBHOrO OBCY>KAEHWA U Npu-
HATUS PELUEHHH, YCUNIEHHE OTBETCTBEHHOCTU 3a BbIMOJIHE-
HWE B CPOK MPHWHATbIX PeLleHWH; co3naHWe, MoaAeprKKa
W YKpernieHue TaKuUX KOMNEKTUBOB, rhe ecTb LOCTOMHas
3agava, cOasaHCUPOBaHHbINM NO KBalU(PUKaLUHK, BO3PacTy
W B3aMMOMOHWMAHUIO COCTaB YY4aCTHWKOB; MOBbILLEHUE KBa-
NUpUKaLMK pabOTHUKOB.

B zakniouenne HTC npuHsn pelweHve no nosectke
cBoero npepgplayuiero 3acefaHus ot 18 okTabps, B uact-
HOCTH, eAWMHOrNacHO NOAAEpPXKaN BblABMXKEHUE 3asBKM

evaluation are based on principles of scientific inspection
accepted by international scientific community, account
for bibliometric parameters of scientific work and man-
agement of staff. The regulations are to provide indepen-
dent assessment of individual efficiency of activities of
JINR staff members, the quality and speed of work at the
Institute on the whole, timely and high-quality execution
of tasks scheduled in the topical plan of scientific re-
search and international cooperation at JINR, facilitate the
development of existing and formation of new scientific
groups in the Institute departments and new interesting
trends of scientific studies.

In conclusion, the participants of the meeting unani-
mously endorsed the nomination of JINR Chief Scientific
Secretary N.Russakovich to the position of rector of the
University “Dubna” produced by the basic chairs of JINR.

Ambassador Extraordinary and Plenipotentiary of the
Republic of Serbia to RF S.Terzi¢ accompanied by the
First Counselor of the Embassy M. Zercovi¢ and Defence
Attaché Z. Stojkovi¢ visited JINR on 6 November.

JINR Chief Scientific Secretary N.Russakovich, FLNR
Deputy Director Professor A.Popeko and Head of the
International Cooperation Department D.Kamanin wel-
comed the guests at a meeting in the JINR Directorate.
N.Russakovich acquainted the members of the Serbian
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delegation with the history and structure of JINR, its basic
facilities and directions of scientific research, internation-
al contacts of JINR, results of world-class research, large
projects and seven-year plans. After that the guests visit-
ed the Laboratory of Nuclear Reactions and the accelera-
tor complex NICA which is being developed in VBLHEP.
After the excursion the sides discussed necessary
steps for further cooperation. In particular, the Ambassador
delivered the invitation to the JINR Directorate on behalf
of the recently appointed minister of education, science
and technological development T.Jovanovi¢ to meet and
discuss practical issues of participation of Serbia to JINR.

Minister of Education, Science and Technological
Development of the Republic of Serbia T.Jovanovi¢
received Head of the JINR International Cooperation
Department D.Kamanin and the Serbian Coordinator of
cooperation with JINR C.Petrovi¢ from the Vinca Institute
of Nuclear Sciences on 8 November in Belgrade. The
meeting was attended by Assistant Minister R.Ziki¢ and
scientific director of the “Vinta” Department of Physics
N. NeSkovic.

The meeting was devoted to discussion of formal is-
sues of cooperation and, in particular, planning of Serbian
contribution to the JINR budget. The progress and pros-
pects of cooperation of scientists from Serbia and Dubna




NHPOPMALINA ONPEKLIMN OUAN

[y6Ha, 20 HOsI0ps. BeTpeya ¢ mOTHOMOYHBIM MPEACTABUTEIEM
npaBuTenbcTBa Monroiuu npogpeccopom C. /laBaa (TpeTHii criesa)
1o ciryyaro 50-netus co 1Hs ocHoBaHus Komuccnu mo aromHon
9HEPTUHM NPHU NPABUTEIbCTBE MOHTOIMN

were discussed. The Minister was particularly interested
in experimental work on solid state physics which is being
conducted at the Vinc¢a Institute with the participation of
specialists from Dubna and using JINR educational op-
portunities.

On 14 November a regular meeting of the JINR
Scientific and Technical Council was held under the chair-
manship of R.Jolos. The first part of the meeting was de-
voted to the discussion of the balance issue in providing
resources for scientific research programmes held at JINR
and experiments abroad. Reports were made by FLNP
Director V.Shvetsov and DLNP Director V.Bednyakov.
G. Trubnikov, M. ltkis, R. Lednicky, |. Meshkov, V. Kekelidze,
A.Kovalenko, I.Savin, A.Arbuzov, V.Korenkov, E.Krasa-
vin took part in the debates that were summed up by
V.Matveev. He remarked that all the examples given by
the speakers — the user policy at the FLNP, attraction of
wide circles of physicists from different countries to ex-
periments at IBR-2, development of non-accelerator phys-
ics, neutrino and astrophysics research at the DLNP —all
this promotes springing of new non-trivial ideas and their
successful implementation.

V.Bednyakov made a report on prospects of devel-
opment of the Laboratory of Nuclear Problems. He pri-
marily spoke about specific results obtained in each of
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Dubna, 20 November. Plenipotentiary of the government of
Mongolia to JINR Professor S. Davaa (third right),

at the JINR Directorate, on the occasion of the 50th anniversary
of the establishment of the Nuclear Energy Board of the
government of Mongolia

the main trends of research at LNP: neutrino physics and
astrophysics; elementary particle physics; methods and
approaches; new detecting systems; applied research and
medicine. Future of the phasotron was also discussed,
and a decision was taken to consider the question at one
of the meetings of the JINR STC after the discussion at
the STC of the LNP. Then the new Director reported on
the main principles of the laboratory development: con-
centration of the resources on the main trends and in such
projects where the contribution of the LNP is consider-
able and has good prospects; increase of quality of col-
lective discussion and taking decisions, strengthening the
responsibility for timely execution of adopted decisions;
establishment, support and strengthening of such teams
that have ambitious tasks, balanced in qualifications, age
and mutual understanding; improvement of qualification
skills of the staff.

In conclusion, the Scientific and Technical Council ad-
opted a resolution on the agenda of its previous meet-
ing of 18 October, in particular, unanimously endorsed
the nomination of the application of the senior researcher
A.Bednyakov to the competition in 2014, for the right to
obtain a grant of the President of the Russian Federation
as a state support for young Russian scientists.




NHPOPMALINA ONPEKLIMN OUAN

cTapliero HaydHoro cotpygHuka A.B.bBegHskoBa Ha KoH-
kypc 2014 r. Ha npaBo nonydeHus rpaHta [pesupeHTta
Poccuiickon Pepepauny ana rocynapCTBEHHOM NOAAEPXK-
KW MOJIOAbIX POCCUUCKUX YUEHbIX.

15 HoOs6pa 0cobyl0 3KOHOMHUECKYO 30HY «[dybHa»
noceTMna C O3HAaKOMMWTENbHbIM  BW3WUTOM  Jenerauus
HauuoHanbHoro LeHTpa saepHbix uccneposanui (Bapluaea,
Monblia), BO3rnaensemMas 3aMecTUTENEM AWUpeKTopa Mo
BOMpPOCaM 3KOHOMWKM W pa3Butusa 3.l onembésckuM, B
COMPOBOXAEHWU MOMOLLHUKA PYKOBOAWTENS YNpaB/ieHUs
Hay4yHO-OpraH1M3aLUOHHON PaboTbl U MEXKAYHAPO4HOrO CO-
TpyaHuuectea OUAN B.Xmenbosckoro. loctv ysHanu o
npeuMyLLecTBax opraHW3aLmMmM busHeca Ha MHHOBaLMOHHOM
TeppUTOPHH, HpacTpykType O3, KOMNaHUSAX, BELYLLMX
3[leCb CBOIO [eATeNbHOCTb. BosbLION UHTEpPEC COTPYAHUKM
NOJIbCKOrO LieHTpa NposiBUM K paspabotkam B cdepe IT-
TEXHOJIOTUM, a TaKkXXe K TeM, KoTopble Beget B8 033 OUAN.

20 Hosbpsa pupektop OUAU B.A.Matsees Bpyuws
NOJIHOMOYHOMY MPeACTaBUTeNto npaeuTebcTBa MoHronmu
npodpeccopy C.[laBaa nosppaBuTesibHbIM afpec Ha WMs
npembep-MuHucTpa MoHronmn A.Hoposa no cnyvato
50-netusi co aHa ocHoBaHusi Komuccuu no aToMHOM 3Hep-
rvu npu npasutenbctee Moxronuu. Kak otmetun gupektop
B HBecenie C MOHIrONbCKMMU Kosnneramu, MoHrosms crosna
y uctokoe co3paHus OUAN u ee yuactue B fesTenbHOCTH
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MHcTutyTa 6bin0 HagekHbiM U ocHosaTesnbHbiM. C. [lasaa
npurnacun B. A.MatBeeBa nocetutb MoHronuio.

C 22 no 24 Hoabpsa B [lybHe Haxoaunacb aeneraums
Uexuu BO rnaee C MUHUCTPOM ODOpasoBaHUs, MOJIOAEXKH
u cnopta [.LlTbicom, B cOCTaB KOTOpPOW BOLUIM TaK>Ke
BPEMeHHbIV noBepeHHbl B aenax Yewckoi Pecnybivku B
P® M.Knyuap, 3amectutenb MUHWCTpa obpa3oBaHus, Mo-
nonexu u cnopta T.pyaa, 3aBenyowMin 3KOHOMHUYECKOH
cekuMei noconbctea M. bawrTa, TpeTH cekpeTapb NOCOb-
ctea M.Mbirnnuek, unensl Komuteta no cotpyaHuyecTsy ¢
OUSAN, a Takxke >kypHanucTbl yewckux CMWU. Busut 6bin
OpraHu3oBaH C Lesiblo 00CYKAeHWUs Aa/ibHENLIEro yyacTus
Yexun B OUAN, B yacTHOCTM BO3MOXKHOCTEM pacLUMpeHHs
COTPYAHWYECTBA, B3aWMOLENCTBUS MO 0OpasoBaTesibHbIM
nporpamMMaM, WHHOBAaLMOHHOW [eATE/IbHOCTH, YydacTus
BbICOKOTEXHOJ/IOTMYHbBIX UYELICKUX OUPM B COOPYXKEHWH
6a30Bbix ycTaHOBOK MHcTutyTa. K BH3WTy Gblia npuypo-
ueHa npeseHTauus xunoro goma Ne8 no yn.Crpoutenei,
B kotopoM OWUAN coBMecTHO C YELUCKOW CTPOUTENbHOM
cvpmort ASARKO nposenu KanuTanbHbld peMOHT. [om
npegHasHaveH gns cotpyaHukoe MHcTuTyTa, paboTatolmx
Mo KOHTPAKTY.

B aupekuuu B xoe 06Cy»KaeHUs BONPOCOB COTPYAHM-
uecTBa He pa3 YNOMHHAIUCb NPUMEpPb! YCnewwHown paboTbl ¢
TaKWUMU YELUCKUMU NPEAnpUaTUSIMU, Kak dupma «Bakyym-
Mpara». Hapsgy ¢ obologHbIMM HaMepeHUsMU NpPOLOS-
aTb U NOAfep»KvBaTb NOJODOHbIE MHWLMATHBbI, OTMeYa-

On 15 November a delegation from the National
Centre for Nuclear Research (Warsaw, Poland) visited
the special economic zone “Dubna” for information pur-
poses. The delegation was headed by deputy director for
economy and development of the centre Z.Gotebiewski,
accompanied by Assistant Manager of the JINR Science
Organization and International Cooperation Office
W.Chmielowski. The guests were informed about busi-
ness opportunities at the innovation area, the SEZ infra-
structure, and companies that work here. Polish visitors
showed much interest to IT technology elaborations and
JINR studies at SEZ.

On 20 November, JINR Director V. Matveev present-
ed to JINR Plenipotentiary of Mongolia Professor S. Davaa
a congratulatory address to Prime Minister of Mongolia
Norovyn Altankhuyag on the occasion of the 50th anniver-
sary of the foundation of the Nuclear Energy Board of the
government of Mongolia. JINR Director noted in his talk to
Mongolian colleagues that Mongolia had been a never fail-
ing profound partner since the very establishment of JINR.

S.Davaa invited V.Matveev to visit Mongolia.

A delegation from the Czech Republic headed by
Minister of Education, Youth and Sports D.Stys visit-
ed JINR on 22—24 November. The delegation also in-
cluded the Charge d’Affaires of the Czech Republic in
the Russian Federation M.Klucar, Deputy Minister of

39

Education, Youth and Sports T.Hruda, Head of Economic
Section of the Czech Embassy M.Basta, Third Secretary
of the Embassy J. PytliCek, members of the Committee on
Cooperation with JINR, as well as journalists of the Czech
media. The purpose of the visit was discussion of further
participation of the Czech Republic in JINR, in particular
opportunities for enhancement of cooperation, collabora-
tion in educational programmes, innovation, participation
of Czech high-tech firms in construction of JINR basic
facilities. A presentation of a dwelling house number 8 in
Stroitelei Street, which was completely overhauled jointly
by JINR and the Czech construction firm ASARKO, was
included into this visit agenda. The reconstructed building
will be used as a hotel for JINR staff members who work
under contract at the Institute.

At a meeting at the JINR Directorate during the
discussion of issues of cooperation positive experience
of work with Czech companies, including production of
high-tech equipment for the JINR basic facilities, such as
vacuum systems for the NICA project from the company
VACUUM PRAGUE was repeatedly stressed. Intentions
to continue and expand such initiatives were expressed.
In addition, importance of educational programmes for
training of students and young scientists was noted along
with scientific research activities. Excursions in JINR labo-
ratories and the Special Economic Zone were held for the
representatives of the Czech Republic.




NHPOPMALINA ONPEKLIMN OUAN
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JyOHa, 22-24 HOSI0pSL.

IMocemenne OUSU neneramueit Yexun
BO IVTaBE€ C MUHHUCTPOM 00pa30BaHMS,
Monoaexu u criopra Jl. Llteicom

Dubna, 22-24 November.

A delegation from the Czech Republic,

headed by minister of education, young people
and sport D. Stys on a visit at JINR

i
o
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Jly6Ha, 23 HOSIOpsL.
Buzut 8 OUSIN
NPEICTaBUTEIBHON
neneraiuu Pymbiauu

Dubna, 23 November.
A delegation from Romania
visits JINR




NHPOPMALINA ONPEKLIN OUAN
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nacb BaKHOCTb Pa3BUTUS 0Opa3oBaTe/ibHbIX NPOrpaMm Asis
O6y'-|eHMF| CTYAEHTOB U MOJIOObIX YY€HbIX. npe,D,CTaBMTeﬂM
Yewckor Pecnybnukn nobbieanu Ha 3KCKypcuu B nabopa-
Topusix OUAN n 033.

23 Hosb6ps B OUAWN nobbiBana npepncrasutesibHast
generaums u3 PyMbiHWM, KOTOPYIO BO3rIaBASASM MUHUCTP-
fenerat no BbiCLiEMYy 0OOpasoBaHWIO, Hay4HbIM MCClefo-
BaHWAM W TexHosoryeckomy passutuio M. K. KocToio,
ypes3Bbl4alHbIM W MOMHOMOYHbIM nocon PymbiHuu B PO
B.Coape, nonHOMOYHbIM NpeacTaBuTeNlb NpPaBWUTEIbCTBA
PymbiHun B OUAN H.B.3amdup. B coctas peneraumu
BOLU/IM MPELCTaBUTENM MUHUCTEPCTBA M NMOCO/IbCTBA, PYKO-
BOAWTENU BeAYyLLUX YHUBEPCHUTETOB CTPaHbl U >KYPHAUCTbI.

Becepa B avpekuuu Obina NocBsLEHA TaKUM BOMPO-
caM COTPYAHMYeCTBa, KaK oOnpefesieHHe HanpaeNeHWM
[JafbHEWLLUX UCCefOBaHWM, B YaCTHOCTH, NO YCKOPHUTESb-
HOW TemaTuke. PyMblHCKWE KOMNErn Bblpasu/iv >KenaHue
LOMOJIHUTL HayyHOe COTPYAHWYECTBO IKOHOMMYECKWM, a
TakXKe MoslyyaTb MOJIHOUEHHYIO WHopMauuio 060 Bcex
MeponpusaTusax, opraHuayembix OUAWN. Oupektop OUAU
B. A.MartBeeB nofuepkHys, 4TO AOCTYMHOCTb W Npo3pau-
HOCTb MHCbOPMaumKu CTaHeT obs3aTeNibHbIM YC/IOBUEM pa-
60Tb1 OUAN.

FoCcTM noceTMNM 3KcnepuMeHTaslbHble YCTAHOBKHU B
NAP, NHO, NIOBI, a Takke 0COOYI0 3KOHOMWUECKYIO
30HYy.

OBUJIEN

JUBILEES

25 oxrsa0ps B Jlaboparopun HEHTPOHHON (HU3UKH CO-
CTOsIICS I0OMJICHHBII 00111enabopaTopHblii ceMuHap, Mmpu-
YpOUCHHEIH K 105-nemuto co ona porxcoenusn akademuka
Hnvu Muxaiinosuua ®@panka, coOpaBIINil BETEpaHOB Jia-
6oparopuii MTHCTUTYTa U HAYYHYIO MOJIOICKD.

Hupexrop JIH® B.H.IlIBenos, oTKpbIBas ceMHUHAp,
MOAYEPKHYI MIaBHYyI0 posib M. M. @paHka B cTaHOBICHUT
7a00paTopur M €€ Pa3BUTHM Ha MHOTHE TOIBI BIIEpEI.
A.W. ®pank, BeicTynas ¢ aokiaaom «llamstu Mnen Mu-
xaiimoBnya ®dpaHKa», pacckazal 00 OTIENBHBIX 3Tamax
JKM3HU M HAYYHOW Onorpaduu cBoero orua.

Hoxnan B.H.IIBenoa «/MIy/IbCHBIE HCTOYHUKHU
sveiitporoB JIHO nm. 1. M. @panka» OBIT MOCBSIIEH HE
TOJIKO HCTOPHUH CO3JIaHMS U PA3BUTHS HMITYJIbCHBIX HCTOU-
HHMKOB HEHTPOHOB B Jlaboparopuu, HO 1 poiu 1. M. dpanka
B 3TOM IIPOIIECCe, a TAKKE HOBBIM HCCIIEA0BATEIBCKUM Ha-
TIPaBJICHUSM, Pa3BUBAIOIIMMCS B JJADOPaTOpPHH, B TOM YHC-
Jie HEWTPOHHOH paxuorpaduu.

CeMuHap 3aBepIIW Hay4HbIH pykoBogutensb JIHD u
mupektop [TUAD (Fatumna) B.JI. AKCeHOB, OTMETHBIITHIA
UYpe3BbIYANHYIO0 Ba)KHOCTh TAKMX CEMHUHAPOB KaK sl pas-
BUTHSI HayKH, TaK U JJIS1 COXpPAHEHUs TPaJUIHH, 3aJI0KEH-
HBIX CO3aTEIsIMU JTa00paTOpUH.

A representative delegation from Romania headed
by Minister Delegate for Higher Education, Scientific
Research and Technological Development M. Costoiu,
Ambassador Extraordinary and Plenipotentiary of the
Russian Federation in Romania V.Soare and Romanian
Plenipotentiary at JINR N. Zamfir visited the Joint Institute
for Nuclear Research on 23 November. The delegation
included representatives of Ministry and Embassy, heads
of leading Romanian universities and journalists.

It was voiced at a meeting at the JINR Directorate
that it is very important for teams of scientists to define
areas of further research; in particular, to develop the
already established cooperation in accelerator themes. In
addition, there is a desire to add economic cooperation
to scientific cooperation.

JINR Director Academician V. Matveev said in his turn
that JINR intends to organize further work so that infor-
mation about it would be available and clear for all JINR
member states.

The guests visited experimental facilities in the
Laboratory of Nuclear Reactions, the Laboratory of
Neutron Physics, the Laboratory of High Energy Physics,
as well as the Special Economic Zone.
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On 25 October a jubilee laboratory seminar was held
at the Laboratory of Neutron Physics. It was dedicated to
the 105th anniversary of the birth of Academician Iliya
Mikhailovich Frank. Veterans of the laboratories of JINR
and young scientists attended the event. Director of FLNP
V. Shvetsov opened the seminar and stressed in his speech
the main role of I. M.Frank in the establishment of the labo-
ratory and its development for many years ahead. A.Frank
made a report “In memory of Iliya Mikhailovich Frank”
where he spoke about different periods in life and scientific
career of his father.

The report by V.Shvetsov “Pulsed neutron sources of
the LNP. In memory of I. M. Frank” was devoted not only to
the history of development of pulsed neutron sources at the
laboratory but also to the role of I. M. Frank in this process,
as well as to new research trends that are growing in the
laboratory, including neutron radiography.

The seminar was concluded with the report by LNP
scientific leader and SPINP director (Gatchina) V. Aksenov.
He noted the utter importance of such seminars for the de-
velopment of science and preserving the traditions estab-
lished by the founders of the laboratory.




25 Hos0ps B Jlabopatopun (pU3MKK BBICOKHUX SHEp-
THI COCTOSUICS MEXIYHAPOIHBIN CeMUHAp, TOCBSICHHBII
90-nemuito co oua poyxcoenusn npogpeccopa Muxauna @e-
ooposuua Jluxauesa.

Ha otxpertun nupexrop JI®BD B. /. Kexenuaze ot-
MeTHI1, uTo Muxann DenopoBuY «Bceraa Opajcs 3a Jeio
C OrPOMHOM OTBETCTBEHHOCTBIO, BHUKAJ BO BCE JETAIU U
BIIOXHOBIISUT KOJIJIET Ha OONBIIYIO HAYYHYIO paOboOTy».

JI.C.3o0muH, BBICTYNasi ¢ 0030pHBIM JOKIag0M «Pa3-
BUTHE METOANKHU Ta30BbIX YEPEHKOBCKUX CUETUMKOB MJIS
(bM3MKK BEICOKHX DHEPTHil», pacckazai, uto M. @. Jluxauen
4eThIpe rojia nposen Ha (pponrax Besnkoi OTedecTBeHHOM
BOWHBI, 3aT€M O IEPBOM JIECATHIETHH PaOOTHI B BEKCIIEPOB-
CKOM 71a00paTopuu, O TOM, C YETO HAUMHAIACh 3pa yCKOPHU-
TeabpHOM Pu3uky B MHCTHTYTE. [lanee JOKIaI9nK Teperent

FOBUJIEN
JUBILEES

K TeME YEPEHKOBCKOTO M3Ty4EHHSI, CO3IaHHIO CUCTYHKOB U
Pa3BUTHIO 3TOTO HampasieHus B [lyone.

B. B. KyXTHH OCBATHII TOKJIA]] SKCIIEPUMEHTY 110 pac-
CESIHUIO ITMOHOB Ha3aj, KOTOPBII MPOBOIMIICS Ha CHHXPO-
¢dazorpone JIBD. B cBoem moknmazne «JIuxageB — 90 met»
S.Tmanku pacckaszal 0 COBMECTHOM pabore ¢ Muxamiom
®enopoBudem, HaunHast ¢ 1960-X TT., U MPOAEMOHCTPHUPO-
BaJ1 (hoTorpaduul pasHbIX JIET.

b1 mpencraBieH psii JOKIAZOB O HAy4HBIX pabo-
Tax Ha yckoputene B [IporBuHO, B wacTHOCTH, 00 CBJ]
(criekTpoMeTpe C BEpIIMHHBIM JETEKTOPOM) JUTS H3YUCHUS
OYaPOBAHHBIX YACTHIL M SKCIEPUMEHTaX Mo u3ydennto KO-
Me30HO0B — ycTtaHoBke BMC (6oJbIIOM HCKPOBOM CIIEK-
TpOMeETpe).

JlaGoparopus HeiTponHoit ¢pusuku um. 1. M. dpanka, 25 oxrsaopsi.

OO01enadbopaTopHblii ceMuHap, nocBsieHHbi 105-netuto co nust poxaenust Uinbu Muxaiinosuua dpanka

On 25 November an international seminar dedicated
to the 90th anniversary of the birth of Professor Mikhail
Fedorovich Likhachev was held at the Laboratory of High
Energy Physics.

LHEP Director V. Kekelidze opened the event with the
words that Mikhail Fedorovich “always tackled tasks with
great responsibility, went into all details and inspired col-
leagues for big scientific research”.

L.Zolin made a review report “Development of meth-
ods of Cherenkov gaseous counters for high energy phys-
ics”, where he talked about the facts that M. F. Likhachev
fought for four years at the front during the Great Patriotic
War, about his work for a decade at the Veksler laboratory,
and about the whole start of the accelerator physics era at
the Institute. Then he switched to the topic of the Cheren-
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Frank Laboratory of Neutron Physics, 25 October.
Laboratory seminar of the 105th anniversary of the birth of Iliya Mikhailovich Frank

kob radiation, development of counters and progress in this
trend in Dubna.

V. Kukhtin spoke in his report about the experiment on
pion back scattering that was conducted at the LHE syn-
chrophasotron.

The report by J. Gladky “Likhachev—90th anniversa-
ry” was devoted to his joint work with Mikhail Fedorovich
that started in the 1960s. The report was accompanied with
photographs of different periods of their work at the facili-
ties and conferences in JINR Member States.

Several reports were made on the studies at the accel-
erator in Protvino. In particular, it was a report on the spec-
trometer with a vertex detector to study charmed particles
and another report on experiments for K0-meson studies at
the large sparkle spectrometer.




HAYYHOE COTPYOHWNYECTBO

C 7 mo 11 oxrrsa6ps npoxopur susut B OVSIU
rpymmel  mpemopaBareneit  yHuBepcureToB  HOAP.
IIpodeccopa (03kHOA(DPUKAHCKMUX YHUBEPCUTETOB MU
yckopureapHoit aAaGopatopun iThemba LABS mno-
cetuan psp raboparopuit OVSN, a takke YueGHO-
HAYYHBIN [IEHTP C [[eABI0 O3HAKOMAEHUS C ACATEABHO-
CTBIO ¥ BO3MOKHOCTsIMY VIHCTHTYTA. TocTn 06cyanan
C BEAYLIMMM COTPYAHMKAMM AaGOPATOPUI BapPUAHTHI
COTPYAHMYECTBA IO MHTEPECYOIUM MX HAayYHBIM Ha-
IPaBACHUAM.

SCIENTIFIC COOPERATION

10-13 oxrabps npoxoanan Auu OVSIU 8 Boara-
pun. B Hux npuHaAu yyactme Bue-anpextop OVINU
npodeccop M.T.Urkuc, ampekropa arabopatopuit
npodeccopa B.B.Boponos (AT®), B.A.Kexeanaze
(A®BDY) u B. H.IlIsenos (AHOD).

IpeacraButean OVISIW BoicTynmuau mnepepr Goa-
rapCKMMM KOAAETaMHU C ACKIMAMY, a TaK’Ke BCTpe-
TUAUCH C PYKOBOAWTEASIMM Hayku B bBoarapum, an-
pEeKTOpaMy VHCTUTYTOB, KOTOpBIE COTPYAHMYAIOT
¢ Ay6HOJ, mpoBeAM IeperoBOpbl O pPasBUTUU CO-

Hy6Ha, 7-11 okrs6ps. Busut B OMSIU rpynmsl npenoaasareneii yausepcuretoB FOAP

Dubna, 7-11 October. Teachers from universities of the RSA on a visit at JINR

A four-day visit to JINR of a group of profes-
sors of RSA universities was finished on 11 October.
Professors of RSA universities and the cyclotron labo-
ratory iThemba LABS visited JINR laboratories and
the University Centre to become acquainted with the
activities of JINR. RSA professors shared their im-
pressions with leading scientists of laboratories, and
discussed plans on enhancement of cooperation.

JINR Days in Bulgaria were held on 10-13 Octo-
ber. JINR Vice-Director Professor M. Itkis, Directors
of JINR laboratories Professor V.Voronov (BLTP),
Professor V.Kekelidze (VBLHEP) and Professor
V. Shvetsov (FLNP) attended this event. JINR repre-
sentatives met with Bulgarian scientific leaders, direc-
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tors of institutes that collaborate with Dubna, had ne-
gotiations on cooperation with Minister of Education
and Science Professor A.Klisarova, Chairman of the
Bulgarian Academy of Sciences S.Vodenicharov, with
Chairman and members of the Parliamentary Com-
mittee on Education and Science, rector of the S. Cle-
ment of Ohrid University of Sofia L Ilchev, and gave
lectures to Bulgarian colleagues.

In the BAS Institute for Nuclear Research and
Nuclear Energy M. Itkis spoke about nuclear physics
research at JINR and V. Voronov spoke about cooper-
ation of the JINR BLTP and INRNE BAS. V. Shvetsov
presented a lecture “Research on Condensed Matter
Physics at JINR” in the Institute of Metal Science,



HAYYHOE COTPYOHWNYECTBO

SCIENTIFIC COOPERATION

TPYAHMYECTBA C MUHUCTPOM 0Opas3oBaHMs ¥ Hay-
kn  npodeccopom A.Kaucaposoii, mnpeaceparerem
Boarapckont akapemmn Hayk C.BoaeHmsapossim, ¢
opeAceAaTeAeM M YACHAMM IIapAaMEHTCKOM KOMMC-
cuy 1O BOIpocaMm 06pasoBaHMs ¥ HAayKM, PEKTOPOM
Vuusepcurera um. Kanmmenra Oxpupckoro mpodec-
copom V. MaueBbim.

B MHcTuTyTe SIAEPHBIX MCCAEAOBAHUI U SIAEPHOM
suepretukn BAH M.T.Urkuc pacckazar o saepHoO-
dusnyeckux mnccaepoBanuax B OMIM, B.B.Bopo-
HOB — o corpyAHudectse ATO OVIIM u MAMAID
BAH. B.H.IIseros Beictymna B VHCTHTYTE MeTa-
AoBepeHust ¢ aAekpument «VccaepoBaHus mo (usmke
KoHAeHCUpoBaHHbIX cpep B OV », B. A. Kekeanaze
ocBeTnA cratyc u nepcnextussl npoekra NICA B aex-
uuu B coduiickom TexHmdueckoM yHMBepCuUTeTE.

CocTosACH KPYTABLL CTOA IO BONIPOCAM COTPYA-
HUYeCcTBa GOATAPCKMX HAYYHBIX U YYeOHBIX I[EHTPOB
c OV, B KOTOPOM NPMHAAM ydacTHe YAEHBI Ae-
Aeramyy AyGHBI M KOMuMCCHM ATEHTCTBA SIAEPHOTO
peryAupoBauus boarapum mo BOmpocam COTPYAHM-
gectBa ¢ OWYINM, BO3raaBASeMOTrO ITOAHOMOYHBIM
IIpeACTaBUTeAeM IpaBuTeAbcTBa boarapum B OVIAU
A.KocroBbim. UaeHbl Aereranuy TEmAO IO3APABUAK
A.KocroBa ¢ 60-retmeM ¥ OT MMEHM MHOTOHALMO-

HaABHOT'O KOAAEKTMBA U AMpernuu VIHCTUTyTa Bpydn-
AV €My IPUBETCTBEHHBIN aApec M NaMATHBIN IOAAPOK.

14-15 oxra6ps OMIM mnocetma HaYaAbBHUK
IleHTpa KOMIAEKCHBIX 3IKOAOTMYECKMUX MUCCACAO-
BaHun JMucturyra saaepnoin ¢usukn Kasaxcrana
B. H.Taymenko. OH mosHakoMuAcs ¢ paboToil Cek-
TOpa HEHTPOHHOTO AKTMBAIMOHHOTO aHAaAM3a U IPH-
kAaaubix nccaeposanuit AH®, o6cyana BO3MOKHbIE
HalpaBAEHUSI COBMECTHBIX pabot. B mepsyio ouepeps,
3TO GMOMOHMTOPUHT aTMOC(EPHBIX BbINAAEHWI TH-
SKeABIX METaAAOB M PAAMOHYKAMAOB Ha TEPPUTO-
pun Kazaxcrana ¢ ueapio BrAoYeHus PecrnyGamkn
Kazaxcran B IIporpammy OOH mo Bo3ayxy Epomnsr
n Asun. Bosmosknoctu AH® u nenrpa mo3BoAdior B
COApyRecTBe ¢ KoaAreramu m3 I'pysmm u Monapasun
BKAIOYUTHCS B MCCAEAOBaHMSA B 06AaCTH GMOHAHOTEX-
HoAoruit. COTPYAHMIECTBO TAKKe NMPEANOAaraer 06-
MEeH ONBITOM B Pa3BUTUM AlaPaTypPHO-METOANIECKOI
6a3bl AAS PAAMOIKOAOTMYECKUX M IKOAOTUIECKUX UC-
CAEAOBAaHWI; TIOBBINIEHNE KBaAMMUKAINY, BKAOYAA
O6MeH cneguaAuCTaMm n Uux CTa}KI/IpOBKI/I; IIONCK Hep—
CIIeKTMBHBIX HalPaBAEHUN COBMECTHBIX MICCAEAOBAHUM
B paMKax BHeG0AKeTHOTO (puHancuposanus (POOI,
HATO, Espocoros u ap.).

V.Kekelidze presented his lecture on the status and
prospects of the NICA project in Sofia Technical
University.

Members of the delegation from Dubna and the
Commission of the Nuclear Regulatory Agency of
Bulgaria on cooperation with JINR, headed by JINR
Plenipotentiary of Bulgaria L.Kostov participated
in a roundtable discussion of issues of cooperation
of Bulgarian scientific and educational centers with
JINR. Members of the JINR delegation heartily con-
gratulated L.Kostov on his 60th birthday and pre-
sented to him a congratulatory address and an an-
niversary gift on behalf of the multinational team
and the Directorate of the Joint Institute for Nuclear
Research.

On 14-15 October Head of the Centre for
Complex Ecological Studies of the Nuclear Physics
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Institute, Kazakhstan V.Glushchenko visited JINR.
He was shown the work of the sector of neutron ac-
tivation analysis and applied research of the FLNP,
and had a discussion of possible trends of joint stud-
ies. First, it is biomonitoring of atmosphere fallouts
of heavy metals and radionuclides in the territory
of Kazakhstan, with the aim to include the Republic
of Kazakhstan into the UN Programme on air pol-
lution in Europe and Asia. There are opportunities
at the FLNP and the Centre to collaborate together
with colleagues from Georgia and Moldova in bion-
anotechnology. The cooperation will also provide
exchange of experience in instrumental methods for
radioecological and ecological studies, improvement
of qualification that includes exchange of specialists
and their probation courses, search for new trends of
joint research in the frames of financing beyond the
budget (RFBR, NATO, EU, etc.).
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CoBenianue no cNUHOBOM (pu3uKe
npu Beicokux 3Heprusax (DSPIN2013)

15-e pabodee coBemaHue MO CIIMHOBOH (M3WKE MpH
BBICOKHX SHEPIHsIX, mpoxoauBinee B JlyoHe 8—12 okTsi0ps,
TIPOJIOJDKHIIO CEPHIO COBEIAHMH, ITEpBOE U3 KOTOPBIX CO-
cTOsUTOCH B 1981 T. M0 HHUIIATHBE BHIIAIOMICTOCS (pH3HKa-
teoperuka JI. . Jlanuayca.

Ocobennoctsamu cosemanuss 2013 . cranmm Oosee
mupoKast reorpadust ¥ OONbIIee KOIMYECTBO YYACTHUKOB
(125 genosek) u3 Poccun, CIIA, benopyccun, Ilonbmm,
I'epmannu, Yexun, Utanuun, ®pannuu, Crosakuu, Mpana,
Kwuras, benbruu, bonrapuu, Unnun, [opryranuu, Ykpau-
sbl, IBeunu u FOxuoi Kopeu. Kak Bcerna, yuactBoBaio
MHoro ¢usukos n3 OMSN.

[IpuunHoOil BO3pOCHIEH MOMYASIPHOCTH COBELIAHMS
CTaJso, MO-BUAUMOMY, TO, yTO 2013 . nprHEC MHOTO HOBBIX
9KCIIEPUMEHTANIBHBIX PE3YJbTaTOB U, NPEKAE BCEro, OT-
KPBITHE 1 OTIpe/ieJIeHne KBAHTOBBIX XapaKTEePHCTHK O030Ha
Xurrca Ha bonblioM agpoHHOM KoJuIalepe, OCBEIIEH-
Hoe B Joknanax A.PunkeBnuyca (CIHA) u ®anr Sxyana
(Kurait).

B kyaccmueckux sKCIepUMEHTax MO0 M3Y4YEHHIO CITH-
HOBOM CTPYKTYpHI HYKJIOHA TIPH BBICOKHX SHEPIHAX HC-
TIOJIb3YETCs KAK pacCestHre JICTITOHOB Ha ITOJISIPU30BAHHBIX
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nykinonax (HERMES, JLab, COMPASS), tak u coymape-
HuUsl nossipuzoBanHbIX agponoB (RHIC, UDBD, OUSIN).
Psx moxnmamoB Ha coBemIaHWU OBUT TOCBAIICH PAa3BUTHIO
W TPUMCHCHHUIO IAPTOHHBIX (YHKIUH pacrpercicHus
(ITdDP) (I1. 3aBana, Yexus; Jx. Cohdep, Ppanuus). Cpeau
JIOKJIaJIOB, TIOCBSIIICHHBIX Pa3BUTHIO CIIOCOO0B 00pabOTKH
SKCIIEPUMEHTANBHBIX JAHHBIX M M3BICUCHUS KaK MOISAPH-
30BaHHBIX, TaK W HenossipuzoBaHHbIX [IDP, cnenyer or-
metuth gokian . Crpysuk-Kotnox (ITomema) o pa3sutun
MeToJa 00pe3aHHbIX MEJUTMHOBCKHX MOMEHTOB U 0000111e-
HUH YPaBHEHUH BOJIONNH JUII 3TUX MOMEHTOB. B nokiane
A.B.Cunoposa (/lyona) Obuia mpoJeMOHCTPUPOBAHA OCO-
0ast B)KHOCTh 3HAHUS (QYHKIMHA (hparMEHTAI[H KBApKOB
JUISL OIIPE/ENICHHs CHHMHOBBIX pACIpPEICICHU MOPCKHX
kBapkoB. Komrabopamuss COMPASS npencraBuiia HOBbIE
JMAHHBIC TIO0 COUHOBEIM acuMmMeTpusM (. Bbpanamante,
Tpuecr), onpenenenuio GyHKIUH (GpparMeHTany KBapKOB
(H. mo ®@pecud dpon Xonemre, MalHI) U IUIAHBI JaTbHEH-
mux padot (A.bpesan, Tpuecr).

B noxnane K. Aprpy (@panmust) ObUI0 HpeUIoKeHO
pasBuTHe npoctoro oobscHenus dpdexra Komnmunza u a¢-
(bexTa 3aKpyuCHHOCTH B MOJIENIHN TTOCJIEIOBATEIbHON (par-
MEHTAIlMU KBapKa, a TaKoke MporpaMMa peasn3anui MOje-
s metoioMm Moure-Kapio.

XVth International Workshop
on High Energy Spin Physics (DSPIN2013)

The XV Workshop on High Energy Spin Physics
(Dubna, October 8—12) continued a series of meetings, the
first of which was held in Dubna in 1981 on the initiative of
a prominent theoretical physicist L. 1. Lapidus.

This meeting was characterized by a substantial at-
tendance, with a larger than ever number of participants
(125 persons) from different countries: Russia, the USA,
Belarus, Poland, Germany, the Czech Republic, Italy,
France, Slovakia, Iran, China and by one person from
Belgium, Bulgaria, India, Portugal, Sweden, Ukraine and
South Korea. As always, a lot of physicists from JINR were
involved.

The reason for the increasing popularity of the meet-
ing is, apparently, the fact that this year has brought many
new experimental results and above all the discovery and
determination of the quantum numbers of the Higgs bo-
son at the Large Hadron Collider (LHC), given in talks by
A.Rinkevicius (USA) and Fang Yaquan (China).

Classical experiments on the study of the nucleon
spin structure at high energies use both scattering leptons
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on polarized nucleons (HERMES, JLab, COMPASS) and
collisions of the polarized protons (RHIC, IHEP, JINR).
A number of reports at the conference were dedicated to
the development and application of the models based on
parton distribution functions (PDF) (P.Zavada, Czech
Republic—the original covariant model of the nucleon;
J. Soffer, France— quantum statistical model; and others).
Several talks were devoted to the development of methods of
experimental data processing and extraction of both polar-
ized and unpolarized PDF. The report of D. Strozik-Kotlorz
(Poland) was devoted to the development of the method of
truncated Mellin moments and generalized evolution equa-
tions for these moments, and the talk of A. Sidorov (Dubna)
demonstrated the particular importance of the knowledge of
quark fragmentation functions for the determination of spin
dependent PDFs of sea quarks. New data of the COMPASS
collaboration on measurement of single spin asymmetries
(F. Bradamante, Trieste), of quark fragmentation functions
(N. du Fresne von Hohenesche, Mainz) and future plans
(A. Bressin, Trieste) were presented.

The talk by X.Artru (France) proposed the develop-
ment of simple explanation of the Collins effect and the ef-
fect of handedness in the model of sequential fragmentation




KOHPEPEHLINN. COBELWAHWNA

3HauUTENbHBII HHTEPEC BBI3BAIIN TIPEICTABICHHbIC Ha
COBEILlaHWU HOBBIE aHHbIe JLab 1o n3mMepeHuto oTHole-
HUSI DJIEKTPUYECKOr0 ¥ MarHUTHOro (hopMdakTopoB mpo-
TOHA, BBITIOJHEHHBIE TEXHUKOH «IIOJISPU3ALUKN  OTIAYM)»
(Y. epapucar, BunbsimcOypr; B. [lynxadu, YauBepcTurer
Hopdonka). Panaue uzmepenust JLab moka3eiBasu, 4To 310
OTHOIIIEHHE HE MOCTOSHHO, KaK CUUTAIOCh JIOJIT0€ BpeMs,
a TMHEiHO NajiaeT ¢ pocToM nepenaun ummyiabca Q2. HoBbie
nmanseie, nonydeHHeie B 2010 . (3xcmepument GEp(3)
¢ yuactuem OUSIN), yka3piBaloOT Ha YIUIOMIEHUE 3TOTO OT-
Homenus B obmactu O = 6-8 I'3B2. Tlnanupyemslii dkc-
nepument GEp(5) nosBonut mpoasunyThes 10 O = 15—
17 I'B2.

HoBble 1aHHBIE 110 CITUHOBBIM PACIPE/IEIICHUSM «MOP-
CKUX» aHTHU-U- U aHTH-d-KBApPKOB M3 MPOLIECCa POXKACHHS
W'~ u W-6030HOB TpH COyIaPEHHH MOJAPU3OBAHHBIX
MIPOTOHOB ObUIM TMpeacTaBieHbl Koiutabopaumeir STAR
(K. bapum, BNL). INonsipuzanus ke IJIFOOHOB COIVIACyeT-
csl ¢ pe3yabTaTaMU MPSMOTO MX M3MEPEHUs Ha yCTaHOB-
kax COMPASS u PHENIX+STAR (K. bapuur, BNL; Kcy
Kunrxya, llanpnyH), a ee Majas BeIMYHMHA CBUJCTEIb-
CTBYET O HEJIOCTATOYHOCTH 3TOTO BKJIAAA JUIsi OOBSICHEHHS
TaK Ha3bIBa€MOI'0 CIIMHOBOT'O KPHU3HCA.

Taxxke ObUIO yHeIEHO BHUMAaHHME IPOEKTaM Jallb-
HEHIIero pa3BUTHUsI MOJISPHU3ALMOHHBIX HCCIEJOBAaHUN BO
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FNAL, mimaHam wuccieqoBaHuil Ha MOAH(DUIIMPOBAHHOM
yckoputene Jlab, a Takke IUTaHaM CO3IaHUS AJICKTPOH-
sIIEPHBIX KoJuaiaepos. [IporpaMma nomydeHust nossipu3o-
BaHHBIX IPOTOHHBIX U AaHTUIIPOTOHHBIX MYYKOB OT pacmaja
asiMOa-yacTul Ha yckopurene Y-70 UDOBD B IIporsuno
JUTsl CHMHOBBIX HccienoBanuii Ha yctaHoBke SPASCHARM
obuta nipesictaniieHa B qokiaae C. b. Hypymera.

B noknanax, oTpaxkaroliux pa3sBUTHE YCKOPUTEIBHOTO
xomruiekca JI®BD OUSAU (B.I1. Jlageirus, I1.K. Kypui-
kuH, C.M.[usaun, E.A.Ctpokosckuii, JlyOHa), ObuIH
pPaccMOTpEHB! HOBBIE MPEUIOKEHHs 10 MPOBEINEHUIO HC-
ciienoBaHuii Ha 0ase MOJIEPHM3MPOBAHHOIO KOMILIEKCA
HYKJIOTPOH-M.

CrenuanbHble, IUIEHAPHOE M CEKIMOHHOE 3aceJaHUs
OBUTH ITOCBSIIIEHBI TPOEKTY KOJUIAWIEPHOIO KOMILIEKCA
NICA. IIpoekr Bkitouaer jaBa stamna. [lepBbiii — cTpou-
TEJNBCTBO KOJUIAiiiepa M MHOTOLIENEBOTO JEeTeKTopa Jyis
HCCIIEJOBAaHUH CTOJIKHOBEHUH TsDKenblX noHo (MPD) —
Oyner 3aBepuieH B 2017 1. Bropoii stan Britouaer coszzia-
HUEe HHQPACTPYKTYPHI JJIsl YCKOPEHUS IOJIIPH30BaHHBIX
MPOTOHOB U JIEUTPOHOB B AuarnazoHe sHepruit 12-27 B
(A.JI. KoBanenko, Jlyona) u nerekropa SPD (I.B.Me-
mepsikos, JlyoHa). IIpemnokeHHas cxema KOMILIEKCA I0-
3BOJIUT OIIEPUPOBATH C ITyYKaMH IOJSIPU30BaHHBIX (TIPO-
JI0JIbHO, MOIMEPEYHO) WM HENOJSIPU30BAHHBIX IIPOTOHOB

of quark and offered a program of implementation of the
model into Monte Carlo simulation.

Considerable interest and discussion were caused by
new data of the JLab on measurement of the ratio of the
electric and magnetic form factors of the proton carried out
by the “technique of the recoil polarization” presented at the
meeting (Ch. Perdrisat, Williamsburg; V.Punjabi, Norfolk
State University). Early measurements of the JLab showed
that this ratio is not constant, as it had been believed for a
long time, and decreases linearly with increasing momen-
tum transfer O2. New data obtained in 2010 (GEp(3) exper-
iment with JINR participation) point to a flattening of this
ratio in Q% = 6-8 GeV2. The proposed experiment GEp(5)
will advance up to 0% = 15-17 GeV2.

New data on the spin distributions of sea anti-u and an-
ti-d quarks from the W' and W~ bosons production process-
es in polarized proton-proton collision were presented by
the STAR collaboration (K.Barish, BNL), in good agree-
ment with the predictions of the statistical model (J. Soffer).
The polarization of gluons, however, is consistent with the
results of its direct measurements by the COMPASS and
PHENIX+ STAR collaborations (K. Barish, BNL; Xu Qin-
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ghua, China). Its low value seems insufficient for resolving
the so-called nucleon spin crisis.

Attention was also paid to further development of the
projects of polarization studies at FERMILAB and plans
for further research at the modified accelerator Jlab, as well
as plans to create the electron—nuclear colliders. The pro-
gram of obtaining polarized proton and antiproton beams
from the decay of Lambda particles at the U-70 of IHEP,
Protvino, for spin studies at the SPASCHARM facility was
presented by S.Nurushev. He stressed the importance of a
comparative study of spin effects induced by particles and
antiparticles.

The talks related to the development of the VBLHEP
accelerating complex of JINR were also presented in
the program of the conference (V.Ladygin, R.Kurilkin,
S.Piyadin, E. Strokovsky—Dubna). They discussed some
of the new proposals for research on the basis of the up-
graded Nuclotron-M.

Special plenary and parallel sessions were devoted to
the project of the NICA collider complex at JINR. The proj-
ect has two phases. The first one is the construction of the
collider and multi-purpose detector (MPD) for studies of
heavy ion collisions to be completed in 2017. The second
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U JIeUTpoHOB. [NaBHbIe ujeu, npemioxkeHHsle st SPD,
COCPENOTOUYEHBI BOKPYI' CIMHOBOM CTPYKTYPHI HYKJIOHOB
¢ ucronb3oBanueM nponecca (penna—SIna) oOpazoBaHus
nentoHHbIX map (P.P. Axynssxos, [[y0Ha), mpsMoro pox-
nennst potoHoB (A.B.TycekoB, lyona) u J/V-me30HOB.
OpnHa U3 OCHOBHEBIX IIeNieil — MpoBepka QyHIAMEHTAIBHO-
ro npeackazanusd KXJ[ no n3MeHeHuro 3Haka T-He4eTHBIX
TMD B npouecce [penna—fHa no cpaBHEHUIO ¢ IpoOLEC-
com SIDIS. Taxxe mpo3Byuyanu MNPEUIOKEHHUS IO U3Y-
YEHUIO CIHMHOBBIX IIPOIECCOB B YNPYTOM pp-pacCestHUN
(C.C.lIumanckuit n B.U.1lapos, /lyona), B yactHOCTH
Tak Ha3piBaeMoro 3 dexra Kpumra.

Csemoil mamsatu Anekcannapa IlerpoBuua bakynesa
OBUIO TIOCBSIIIEHO CIIELHATBbHOE 3aCENaHHNE 110 PA3BUTHIO
TaK Ha3blBACMOW AHAIUTUYECKOH TEOPUHM BO3MYIIECHHM.
PasnuuHpiM acnekraM IpUIIOKEHMsT 3TOW TEOPUH, a Tak-
e HerpocToit cutyanuu ¢ KX/[-onucanuem nepexogHoro
(hopmdaxropa muona 6suH mocssimeHs! qokaaasl O. I1. Co-
nosioBoit (I'omens), A.T.Oranecsna (UTO®P, Mocksa),
H.Credannca (boxym), C.B.Muxaiinosa, O.B.Tepsena,
A.Tlumuxosa u /1. B.1lupkoa (OUAU, [dyOna), monroe
Bpems corpyaamyaBmux ¢ A.Il BakymeBemm. HMrtorm co-
BEIL[AHMSI II0J[BEJI B CBOEM 3aKIIIOYUTEILHOM JOKJIAJe

JIx. Codoep.
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VYenexy coBeliaHusi CocOOCTBOBAIM €ro MOAIepIKKa
Poccuiickum ¢GoHmoM (GyHIAMEHTATBHBIX HCCIICIOBAHUIA,
MEKIyHapOJHBIM OPIKOMHUTETOM I10 CITMHOBOH (hH3HKE,
¢donnom «/lunactus», EBporneiickum ¢pusnueckum oore-
ctBoM M mporpammamu OMSAU nmo mexayHaponHOMY cO-
TpynauuectBy «leiizendepr—Jlannay», «boromrobos—MH-
¢denp» u «braoxunnes—Borpyba». 310 130 BO3MOKHOCTD
0Ka3aTb 3aMETHYIO0 (DMHAHCOBYIO IOJJICPXKKY YUaCTHUKAM
u3 Poccun n npyrux crpan-ywgactHun OUSAU. C mare-
pHajaMy COBELIAHUs, B TOM YHCIIE CO BCEMH IPEICTaB-
JICHHBIMH JIOKJIQIaMH, MOXXHO O3HAKOMHTBCSI Ha cairte
http://theor.jinr.ru/~spin/2013/.

17-18 oxktsi6pst B Jlaboparopum (QU3MKH BBICOKHX
sHepruil um. B.1.Bekcnepa u A. M. bannuna npoxoausno
5-e pabouee cosewjanue Ixcnepmuozo komumema MAC
(Machine Advisory Committee) o npoexry NICA ¢ yua-
CTHEM IPEACTaBUTENICH KPYNHEHIINX HAy4HBIX LIEHTPOB.
Ha Hem OblM npesicTaBiIeHb! JOKIIAIbI 10 PEATH3ALUH OT-
JenbHbIX 27eMeHToB koitaiinepa NICA, kotopeie compo-
BOXK/IQJIUCH BOIIPOCAMH IKCIIEPTOB MO TEXHUYECKUM JIeTa-
JSIM U CpOKaM paloT, aKTUBHBIM OOCY)KICHHUEM W TPHHS-
THEM PEKOMEHIALNH. YUaCTHUKH 3aCElaHus eANHOTYIITHO
OTMETHJIN MIPOTPECC B peau3alny MPOEKTa 110 CPAaBHEHHIO
C UTOTaMH MPE/IBIAYIIEro 3aceJaHusl.

phase includes the construction of the infrastructure for the
acceleration of polarized protons and deuterons in the total
energy range 12-27 GeV with luminosity > 1032 cm2s!
for protons (talk of A. Kovalenko, Dubna) and a detector for
the collision products (SPD) reported by G. Mescheryakov,
Dubna. The proposed scheme allows the complex to oper-
ate with polarized (longitudinal and transversal) or unpolar-
ized proton and deuteron beams. The main ideas proposed
for the SPD centered around the nucleon spin structure us-
ing the Drell-Yan process of lepton pairs (R. Akhunzyanov,
Dubna), direct photon (A.Gus’kov, Dubna ) and the J/'¥-
mesons production. The possibility of 47 -geometry of the
SPD for registration of e*, £~ pairs and direct photons can
allow one to measure all leading TMD distribution func-
tions of quarks and antiquarks in the nucleon. Some of them
were measured recently in SIDIS experiments, some are
still unmeasured. One of the main purposes is to check the
fundamental QCD predictions for the change of the sign of
the T-odd TMD in the Drell-Yan process compared with
that of SIDIS. There were also proposals for the study of
spin processes in elastic pp-scattering (S. Shimanski and V.
Sharov, Dubna), in particular, the so-called “Krisch-effect”.
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A special session on the development of the so-called
analytic perturbation theory (APT) by Solovtsov-Shirkov
was devoted to the blessed memory of Alexander P. Bakulev.
Various aspects of the application of this theory as well as
a difficult situation in QCD description of transition form
factor Fyy'z were the subject of talks by O.Solovtsova
(Gomel), A.Oganesian (ITEP, Moscow), N.Stefanis (Bo-
chum), S.Mikhailov, O.Teryaev, A.Pimikov and D. Shir-
kov (JINR, Dubna) who had had a long collaboration with
A.Bakulev.

The summary of the meeting was made in the final re-
port by J. Soffer.

The success of the conference was due to the sup-
port by the Russian Foundation for Basic Research, the
International Committee for Spin Physics, “Dynasty”
Foundation, European Physical Society and the JINR pro-
grams for international collaboration: Heisenberg—Landau,
Bogolyubov—Infeld and Blokhintsev—Votruba ones. This
made it possible to provide noticeable financial support to
participants from Russia and other JINR Member States
and developing countries. The materials of the conference,
including all presented talks, are available at http://theor.
jinr.ru/~spin/2013/.
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21-22 oxtsa6ps B [lyOHe cocrosuiachk 16-s1 exxeronHas
rkoH(pepenuus «Hayka. @unocogpus. Penuzusny, oprannzo-
BanHasg OUSAU u ®ongom anocrona Anapest IlepBo3Ban-
Horo. Ee tema — «YenoBek nepes BbI30BOM HOBEHIINX
MH()OPMALMOHHBIX 1 KOMMYHHUKAaTUBHBIX TEXHOJIOTHID».

Kondepennust mnpoBoaminach NP aKTUBHOM — CO-
nevictBun  Mucturyra mnpobiem wunpopmarukn PAH,
WHcrtutyra HaydyHOH uWHpOpManumu 1O  OOIIECTBEH-
veiM Haykam (MHWOH) PAH, Mucturyra dunocodun
PAH, MocKoBCKOro TOCYIapCTBEHHOTO YHHUBEPCHUTETA
uM. M.B.JlomoHnocoBa, MOCKOBCKOI NpaBOCIaBHOU mOy-
X0BHOM akazemuu u [IpaBocnaBHoro CesiTo-TUXOHOBCKOTO
TYMaHUTapHOTO yHMBepcHUTeTa. B Hell mpuHamm ydactue

BE/IyIIHME CIENUAINCTEl B 00MacTd MH()OPMAIMOHHBIX U
KOMMYHHKaTHBHBIX TEXHOJIOTHI1, BUIHBIE (ri1ocodbl u 60-
TOCJIOBBI.

[Mporpamma koH(epeHIMH BKJIIOYaIa CEMb IUICHAp-
HBIX 3aceJaHui, a TaKkKe TUCKYCCHM IO JoknagaMm. Bcero
OBLIO MPECTABICHO 28 JOKIIAI0B. YYaCTHHKH PACCMOTPE-
JIM HE TOJIBKO HOBBIE BO3MO>KHOCTH, HO U BBI3OBBI, IIPO0JIE-
MBI U Yrpo3bl, BOHUKAIOIINE MEPe]] YSIOBEKOM B CBSI3U C
BO3pacTaHHeM poJii HH(GOPMaIMHU, 3HAHUS, HH(POPMAIIMOH-
HBIX ¥ KOMMYHUKaTUBHBIX TEXHOJIOTHH, 0OCYMIIN TyMaHu-
TapHbIE aCHEKTHI IIUPOKOTO MPUMEHEHHS B COBPEMEHHOM
MHUpe MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
(MKT), a Taxoke n3MEHEHHs B CTPYKTYPE COLIMAIbHON KOM-

JlaGoparopus ¢usuku Beicokux uepruit um. B. 1. Bekcnepa u A. M. bannuna, 17—18 okts06pst.
5-e pabouee coeranue skcrepraoro komurera MAC (Machine Advisory Committee) o nmpoekty NICA

Veksler and Baldin Laboratory of High Energy Physics, 17-18 October.
The 5th Workshop of the experts panel MAC (Machine Advisory Committee) in the NICA project

On 17-18 October the 5th Workshop of the experts
panel MAC (Machine Advisory Committee) in the NICA
project was held at the Veksler and Baldin Laboratory of
High Energy Physics. It was participated by representatives
of largest scientific centres. Reports on implementation of
separate elements of the NICA collider were made at the
meeting; they were accompanied by questions of experts
concerning technical details and duration of construction.
After discussions recommendations were adopted. The par-
ticipants of the meeting unanimously noted the progress in
the implementation of the project, in comparison to results
of the previous meeting.

On 21-22 October the 16th annual conference
“Science. Philosophy. Religion” was held in Dubna. It
was organized by JINR and the Foundation of St. Andrew
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the First Called. The theme of the conference was “Man
Facing the Challenge of Advanced Information and
Communication Technology”.

The conference was held with active participation and
support of the Institute of Informatics Problems of RAS,
the Institute of Scientific Information on Social Sciences
(ISISS) of RAS, the Institute of Philosophy of RAS,
Moscow Lomonosov State University, Moscow Orthodox
Ecclesiastical Academy, and St.Tikhon’s Orthodox
University of the Humanities. Leading specialists in infor-
mation and communication technology, eminent philoso-
phers and theologists took part in the conference.

The agenda of the conference included seven plenary
meetings and debates on the reports. On the whole, 28 re-
ports were delivered. The participants discussed new op-
portunities, challenges, problems and endangerments that
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e
| “HAYKA. DPUACCOBUR. PEANTHS-

Jly6Ha, 21-22 oxts10ps. 16-1 KoH(pepeHus
«Hayxa. ®unocodust. Pemurns»

people have to encounter with the growing role of informa-
tion, knowledge, information and communication technol-
ogy. They discussed humanitarian aspects of wide applica-
tion of information communication technology (ICT) in the
modern world and changes in the structure of social com-
munication as a result of interpenetration between media
and ICT.

Please find the reports abstracts and their presentation
on the ISISS RAS site http://www.inion.ru.

The Role of INIS in Supporting Nuclear Education
and Industry: Regional Cooperation and Knowledge
Preservation

On 22-24 October, a regional meeting «The Role of
the International Nuclear Information System in Supporting
Nuclear Education and Industry: Regional Cooperation and
Knowledge Preservation» was organized in Moscow by the
NRNU “MEPI” in cooperation with the Russian National
INIS Centre, and the International Atomic Energy Agency.

Among the participants were representatives of the
IAEA, INIS Centres of Russia, Azerbaijan, Belarus, Uzbe-
kistan, Ukraine and JINR, NRNU “MEPhI”, Association
of Nuclear Education Universities of “Rosatom” SC, and
the Commission of the CIS member states on the peaceful
uses of atomic energy. A video address of IAEA Deputy
Director General A. Bychkov was shown at the opening of
this event.

The current situation and trends in nuclear information
were highlighted in the presentation prepared by head of the
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Dubna, 21-22 October. The 16th conference
“Science. Philosophy. Religion”

TAEA Nuclear Information Section (NIS) D.Savi¢. In his
opinion, the world of scientific and nuclear information has
changed dramatically, and the pace of change does not ap-
pear to be slowing. Scientists now have access to an enor-
mous quantity of information and an array of tools available
to collect, process, and retrieve the data. But the current
information environment is nevertheless full of various
challenges. The future of scientific and nuclear information
depends on the efforts to quickly and efficiently introduce
the required changes that have to encompass all facets of
information work. Nuclear information needs to be better
organized and made available through a multitude of chan-
nels. It can influence and increase participation from the
scientific community, facilitate collaboration, and ultimate-
ly accelerate scientific and technological progress.

A very detailed and vivid presentation about the
International Nuclear Information System (INIS) was made
by head of the INIS Unit at the IAEA NIS T. Atieh.

INIS was established in 1970 and is a pioneer in nu-
clear knowledge preservation. It is operated by the IAEA
in cooperation with over 150 members. Currently, they are
128 states and 24 international organizations.

The INIS mission is to collect, process, preserve, and
disseminate bibliographic data on the world’s published lit-
erature in the peaceful uses of nuclear energy and technol-
ogy, as well as full texts of non-conventional literature or
“grey” literature.

The INIS subject scope covers such fields as nuclear
engineering and technology, nuclear safety and radiation
protection, application of nuclear and isotope techniques;
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MYHHKAIIMH B PE3y/bTare B3aUMONPOHUKHOBEHHS MeAna
u UKT.

Te3uchl JOKJIANOB U MX MPE3CHTAIMH MPEACTABICHBI
Ha caiite UHUOH PAH (http://www.inion.ru).

NHUC B nndopManuoHHON MOAJEPHKKE AIEPHOTO
00pa3oBaHMs M OPTraHU3ALNH A/ICPHON HHIYCTPHU:
PeruoHaJIbHOE COTPYIHHYCCTBO U COXPAHEHHE 3HAHMIT

22-24 okTsi0pst B MOCKBE MPOXOIMIIO PETHOHATIBHOEC
cosewanue «Poip MexIyHapoqHOW CUCTEMBI SIAEPHOM
undopmaimn  UHUC B uHbOpMaIlMOHHOW TOIAEPIKKE
AICPHOTO O0pa30BaHMA W OPTAaHU3AIMM SICPHOW HHIY-
cTtpun», opranusosanoe HUAY «MUDU» coBmecTHO ¢
Poccuiickum HarmonansHbIM IeHTpoM MHUC 1 MATATD.

Cpenn y4JacTHHKOB COBCINAHUS — MPEACTaBUTE-
an MATATO, nammonansubix 1eHtpos MHUC Poccum,
Azepbaiipkana, bemopyccun, Y3bekucrana u YKpauHbl,
cnyx0e1 UTHUC OUSIN, HUAY «MUDN», Accormarumn
YHHUBEPCHUTETOB syiepHoro obpazoBanus 'K «Pocatomy,
a takxe Komunccun rocymapcts CHI' mo uCmons30BaHUIO
aTOMHOM »HEpIruu B MHUPHBIX Iensax. [IpuBercTBue yuact-
HUKaM COBEIIAHUS HAIPaBHJI 3aMECTUTENIb TeHEPAIEHOTO
mupexktopa MATATD A. B. Beruxos.

O TekyiieM COCTOSIHMM W TeHIEHIUAX B cepe siep-
HOHM MH(OpMaLK TOBOPHIIOCH B MPE3CHTALINY TJIaBbl CEK-
mun spepHoit nHpopmanuu (CAN) MATATD 1. CaBuua.
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[lo ero MHeHWIO, MUp HAay4HOH W sAEPHONW MHPOpMALNU
MIpeTepIIeN CUIIbHBIE N3MEHEHHMS, IIPH ITOM He HalJoaer-
Csl 3aMEeJICHHs TeMIla NMPOUCXOAAIINX MEepPEeMEH. YUueHble
pacriosiararoT Terepb JOCTyIIOM K OTPOMHOMY 00beMy HH-
(dopmaruu, a TakkKe HeJIbIM CIIEKTPOM CPEJICTB JuIsl cOopa,
00paboTky M MoOWCKa AaHHBIX. HecMmoTpst Ha Takoe W30-
Owe, B CyIIECTBYIOIICH MH(OPMAIIMOHHOW cpelie 0cTa-
€TCsl MHOXKECTBO CJIOXKHBIX 3371ad, TPEOYIOMINX pElIeHusI.
Bynymee spepHoil mH(OpManuM 3aBUCUT OT OBICTPOTHI
1 3PPEKTUBHOCTH ITPOU3BOIUMBIX W3MEHEHHH, KOTOpBIE
JIOJDKHBI 3aTPOHYTh Bee chepbl HHOOPMAIIMOHHOW paboThI.
Bwmecte ¢ TeM HeoOX0AMMO YJIydllI€HHE €€ OpraHu3alluy,
a TaKke odecrieyeHue JI0CTyIa MOCPEACTBOM MHOXKECTBA
KaHaJoB. «SlnepHas MHpOpManusi CHOCOOCTBYET pacliu-
PEHUIO JIeTeILHOCTH HAyYHOT'O0 COOOIIEeCTBa, a TAaKXkKe CO-
TPYAHUUYECTBY, YCKOPSIsl B UTOT€ HAyYHO-TEXHUYECKUI IIpo-
rpeccy, — yTBepkaaet . CaBuu.

O MexayHapoaHOW cucTeMe siepHoi uHpopMa-
nuu (MHUC) pacckazana masa noapasaenenus MHNC B
MATATD T. Aree. UHUC coznana B 1970 . u sBasieTcst
«IIEPBOITPOXO/IIIEM» [0 COXPAaHEHHUIO siiepHOW MHpOpMa-
uuu. Ona momuepkuBactcs MATATD mpu yuactum 0o-
nee yeM 150 unenoB. Ha cerogust 3to 128 rocynapcts u
24 MexayHapOJHbIE OpraHU3aLUu.

Muccueii UHUC sensiercst cOop, 00paboTka, coxpa-
HEHHE U PACIPOCTPaHCHHE ONOIHOTrpapUUSCKUX CBEICHHIA
0 MyOJIMKYeMOi B MUpE JIUTEpaType 110 MUPHOMY HCIOJIb-

Mocksa, 22-24 okTs10psi. YUaCTHHKH PErHOHAIBLHOTO
cosemanus «Poab MexayHapoIHON CUCTEMBI SIEPHOM
napopmannu MTHVC B nrpopmMannoHHON OAIEpIKKe
SZIEPHOTO 00Pa30BaHUS U OPTaHN3AINH AAESPHON HHIYCTPHI
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Moscow, 22-24 October. Participants of the regional meeting
“The Role of the International Nuclear Information System
in Supporting Nuclear Education and Industry:

Regional Cooperation and Knowledge Preservation”
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30BaHUIO SJIEPHON HEPTUH U TEXHOJIOTHM, a TaKXkKe MOJIHO-
TEKCTOBBIX JJOKYMEHTOB «CEpOil», UM HEKOHBCHIINOHAIb-
HOMH, TUTEPATYPBHI.

Temaruueckuit oxBar MHUC — sT0 sinepHast TeXHU-
Ka ¥ TeXHOJIOTHH, SAepHas 6e30MacHOCTh U PaualliOHHAs
3aIIKTa, MPUMECHEHHNE SIEPHBIX U U30TOITHBIX TEXHOJIOTHH;
CMEXHbIe HayKd, MMEIOIIUE OTHOIICHHE K SIIEPHBIM HC-
CJICIOBaHMSM, TPHUKIIAJHBIC UCCIEA0BaHUs (BO3/eiicTBUEC
paualiy 1 pagrou30TONOB B OMOIOTHH, XUMHUH, HayKax O
Matepuaiax u o 3emiie); Gu3nKa (IaepHasi, JIeMEHTaPHBIX
YacTHIl, aTOMHAsi U MOJICKYJISIpHasl, IJIa3Mbl, KOHJCHCHPO-
BaHHBIX CpeJl (epHBIC aCMEKTHI)), XUMHUS (paIualioHHas,
aHAJIMTUYECKasl, SACPHAs], PAJHOXIMHUS); IPABOBBIE aCTIEK-
TBI, 0€30IIACHOCTh U HEPACIIPOCTPAHECHHUE; IKOJIOTHIECKIE
U HKOHOMHUECKHE aCMEKThI SACPHBIX U HESACPHBIX UCTOU-
HHUKOB YHEPTHH.

Komnekius MHUC nacuuthiBaeT ceroms 6oiee 3,5
MJIH Oubimorpaduueckux 3anucei n oxkono 500 ThIc. TOI-
HOTEKCTOBBIX JJOKYMEHTOB. Bce 3amucu comepxar Kimrode-
BBIC CJIOBA (IECKPUIITOPHI), a OOIBITUHCTBO — pedepars
Ha aHJIMICKOM SI3bIKE.

Tezaypyc MHUC, oxBarsiBatommii 6osiee 30 ThIC. TEp-
MHHOB, — €I1I€ OJMH BaXXHbIH NH()OPMAIIMOHHBIN ITPOIYKT,
kotopbiii cozpaer MHUC. DTO OCHOBHOM HMHCTPYMEHT,
MIPUMEHSIEMBIA Ul ONMUCAHUs sIepHOH HMH(pOpPMAlMU U
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3HAHUH B CTPYKTYPHPOBAHHOM BHJIE, a TAKXKe /IS ITOUCKa
nHpopManui. MHOTOS3BIMHEIA Te3aypyc MyONnKyeTcs Ha
BOCHMU si3bIkax Ha caite MHUC.

Kommexmmss MHUC, snexTponHBIN OnbIHorpadmye-
ckuit karanor oubmmorekn MATATD u 6a3a maHHBIX 1O
cosemauusiMm MATATD B oOnactu siiepHOM DHEPreTHKH
(IAEA MoAE database) gocTymHBI 9epe3 IMOMCKOBYIO CH-
cremy INIS Collection Search (ICS).

[Iupoxue BO3ZMOKHOCTH HOBOW MOMCKOBOW CHCTEMBI
ICS, nmoctpoennoii Ha 6aze texnoinoruii Google Search
Appliance, TpoIEeMOHCTPHPOBAT PYKOBOAWUTENb TPYIIIBI
nporpammuctos CAN MATATD J1. [Muctumno. 310 «mpo-
CTO» U «ITPOJBUHYTHIN» MOUCK C MOMOIIBIO MYJIBTHS3bIY-
HOTO TIOJTb30BaTEeIbCKOTO HHTEp(derica, TOAICPKIBAIOIIETO
IONCK Ha BOCBHMHU SI3BIKaX (QHDIMHCKOM, apaOCKOM, HC-
MAHCKOM, KMTaHCKOM, HEMEIIKOM, PYCCKOM, (hpaHILy3CKOM,
STIOHCKOM); TIOMCK TI0 TOJHOMY TEKCTYy M METaJlaHHBIM;
TIepEeBO]I 3amHcell ¢ MoMOIIbIo epeBoaunka Google; nHTe-
rpanysi ¢ MHOTOSI3BIYHBIM TE3aypyCOM M CHIPaBOYHBIMH H3-
nanusimu MTHUC; ynpasnenne npouisiMy moJib30Bareseit
¥ TIOWCKOBBIMH 3aIIPOCaMHU; CKaYNBaHHUE CCHIIOK HA MCTOY-
HUKU; SKCIIOPT PE3yJBTAaTOB IOMCKAa B pa3HBIX (hopmarax
U Jp. YnoOHa aBTOMarnyeckas (QUIBTPAIMs MTOMCKOBBIX
Pe3yJIbTaToOB 1O TO/aM, TI0 CTPaHaM M OPTaHM3AIUAM U IO
sI3pIKy TyOnukanuii. COTJIaCHO CTaTHUCTHKE, €KEMECSIHO

sciences relevant to nuclear research and other applications
(effects of radiation and radioisotopes in biology, chemis-
try, material and Earth sciences); physics (nuclear, of el-
ementary particles, atomic and molecular, of plasma, and
condensed matter (nuclear aspects)), chemistry (radiation,
analytical, and nuclear; radiochemistry); legal aspects,
safeguards and non-proliferation, environmental and eco-
nomic aspects of nuclear and non-nuclear energy sources.

The INIS Collection comprises nowadays more than
3.5 min. bibliographic records and around 500 thousand
full-text documents. All the records are supplied with a set
of key-words (descriptors), and a majority of records, with
an English abstract.

The INIS Thesaurus, now with over 30 thousand terms,
is another important product being created by INIS. It is a
major tool for describing nuclear information and knowl-
edge in structured form and for information retrieval. The
multilingual Thesaurus is published at the INIS website in
eight languages.

The INIS Collection, IAEA Library bibliographic
Catalogue, and TAEA Meetings on Atomic Energy Database
can be accessed via the INIS Collection Search (ICS).
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The powerful capabilities of the INIS Collection
Search—a new search application built on the Google
Search Appliance technology—were demonstrated by
D. Pistillo, leader of the Systems Development and Support
Group of the NIS at the TAEA. They are “simple” and
“advanced” searches using a multilingual user interface
that supports eight languages (Arabic, Chinese, English,
French, German, Japanese, Spanish, Russian); full-text
and metadata searches; translation of records using Google
Translate; integration with the multilingual INIS Thesaurus
and INIS authorities; user profile and query management;
citations download; export of search results in different for-
mats; and other features. The ICS provides automatic filtra-
tion of search results by the publication year, country or
international organization, or publication language. Around
50 thousand queries to the ICS are made every month. The
INIS Collection Search can be accessed from the official
INIS website: http://www.iaea.org/inis/. An ICS widget is
available for easy access.

The plans for the future envisage introduction of new
information technologies and methodology, retrospective
information enlargement, simplification of INIS records,
extension to new formats such as video, providing access
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k ICS mpowucxonut okoso 50 ThIC. MOMCKOBBIX OOpariie-
uuit. INIS Collection Search mocrynua Ha carite THUC
MATATDO: http://www.iaea.org/inis/. JImst GpICTpOTO TOCTY-
na k ICS paspaboran crenuanbHbIH BUIDKET.

[Tnanbl Ha Oymylee HperycMaTpUBaKOT MPHUMEHEHUE
HOBBIX HMH(OPMAIIMOHHBIX TEXHOJOTHH W METOHOJIOTHH,
PETPOCHEKTUBHOE yBEeIMUCHNE MH(POPMAINH, YIPOIICHHE
3anmceit B MTHUC, oxBar 10MoIHATENBHBIX ()OPMATOB, Ha-
TIpUMeEp, BUJICO, a TAKXKE MPEAOCTaBICHHIE IOCTyMa K JIpy-
THM SIIEPHBIM MH(OPMAIIMOHHBIM pecypcam, BKmodas 140
umMerouxces pecypcos MAI'ATD.

IIpencraBurenu HanmoHanbHbIX HeHTpoB MHUC ro-
cynapctB CHI, yuacTBOBaBIINE B COBEIIAHNH, PACCKa3aIN
o nesirenbHOCTH cBomX neHtpoB MHUC no mudopmann-
OHHOH TOAJIep)KKE HAIIMOHAIBLHON HAyKH M 00pa3oBaHUS
B sIepHOM oTpaciu. [[pyrue ydacTHUKH COBEIIAHUS —
o cBoeM ombite padoTsl ¢ UHUC 1 ee mone3HoOCTH.

«IHUC — »3T0 HEMOBTOPUMBIH, YHUKATIBHBIN MEXTy-
HapOAHbIM NpOeKT. Takodl NPOEKT IO CO3JaHUI0 MEXIy-
HapOJHON CUCTEMBI celyac yK€ HE IOBTOPUTh, TaK Kak
ceifiyac Jpyrue MOJUTHYECKHE YCIOBHS, — OOBSCHS-
et A.H.Toncrenxos (BHMUADC, Poccus), nmeromuit
orpoMHbIid onbIT pabotel ¢ MTHUC 8 MATATD. — MHUC
0CTaeTCsl XOPOIINM UCTOYHUKOM HayYHO-TEXHUIECKON MH-
¢dopmanuu B siiepHON 00NACTH, MHOTOSI3BIYHOM SIIEPHOM
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TEPMHUHOJIOTUH W SACPHBIX CEMAaHTHUECKUX OTHOIICHHI.
Onnako MHNUC — emie n «BaXHBIH UCTOYHUK METOHOJIO-
MM, TEXHOJIOTHH yIpaBjieHHs sJepHO mHpopMmauuen u
HOCHUTENb KyJIBTYPBI pabOTHI ¢ HeH (Kak KaTaloru3upoBaTh
" uckath)». Bmecte ¢ Tem skcnept mo MHUC ormeuaer y
CEero/iHsAIIHEeH MOJIOJIEKH NPOOJIEeMy HEXBAaTKHU KYJBTYDBI
paboThl ¢ HHpOpPMaNHEe — HEO0OXOAUMO TOBHIIIATH Tpa-
MOTHOCTH CTYACHTOB, IIPUBUBAs UM HaBBIKM OOpalieHUs
¢ undopmanueil u ymenus karanorusuposars. WHUC
MOYKHO M HYXHO HCIIOJIb30BaTh JJIs Takux Leneil. B cse-
T€ 3TOr0 AaKTyalbHO NpeiokeHue mnpeacrasurens HIL
WHUC VY36ekncrana M. KaaplpoBoii U Ipyrux Jeieraros
BKJTIouaTh o3HakoMieHue ¢ MHMC B nmporpaMMel yueOHBIX
KypCOB.

Cpenu 3amad, KOTOpbIE CTaBUT Iepex  COOOM
Poccwiicknit  nanmonaneHbli  nentp MHUC  (kpatko
PYCHUHUC), npuBneyeHne CTYIECHTOB CTapIINX KypCOB,
OakanaBpuaTa U aClIUPAHTYPHI K paboTe 10 COXPAaHCHUIO U
OMHUCAHUIO SAACPHO-TEXHOIOTHUYECKUX 3HAHUM C MOMOIIBIO
metononoruii MATATD, a taxke pa3zpaboTka Mporpamm
oOydeHusi cTyaeHToB u acnupanToB MUOU mrbopmanm-
oHHbIM cpeacrBam MHHUC.

[TpenonaBarensiMu  Kadeapsl aHMIUICKOTO  SI3bIKA
MUOU Bmecre co crmemmanmuctamu PYCHUHHUC 6bt0
MIPOBEZICHO OOy4YEeHHE TPYNIBI CTYACHTOB M ACTIMPAHTOB

to other nuclear information resources, including 140 ones
available at the TAEA, etc.

Delegates of the CIS INIS Centres made an overview
of the activities carried out by their centres in providing
informational support to the national nuclear science and
education. Other participants spoke about various experi-
ences with INIS and its usefulness.

“INIS is a unique international project. Such a proj-
ect on the establishment of an international system cannot
be repeated nowadays—the political conditions are quite
different now,” explains A. Tolstenkov (VNIIAES, Russia)
who had an enormous experience of working with INIS at
the TAEA. “INIS continues to be a good source of scientific
and technical information in the nuclear field, of multilin-
gual nuclear terminology, and nuclear semantic relations.
On the other hand, INIS is an important source of meth-
odology, technologies of nuclear information management,
and a bearer of the culture of working with such informa-
tion (how to catalogue and search)”. The INIS expert also
notes that today young people tend to be lacking in the cul-
ture of working properly with information—the literacy of
students needs to be raised by imparting relevant skills to
the young people. INIS can be and ought to be used for
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such purposes. In this light, the proposal “to include INIS”
in various educational programs, which has been voiced out
by INIS liaison officer from Uzbekistan M. Kadyrova and
other delegates, sounds very reasonable.

The Russian National INIS Centre (briefly “RusINIS”)
aims to involve senior, undergraduate and postgraduate
students in the work on describing and preserving nuclear-
technology knowledge with the help of IAEA methodology,
as well as develop programs for training MEPhI students
and postgraduates to utilize INIS information tools.

Teachers from the English-Language Chair of MEPhI
in cooperation with “RusINIS” staff have recently arranged
training for a group of students and postgraduates of MEPhI
(27, selected; 17, finished) who were taught to do the index-
ing and abstracting for scientific and technical documents,
make translations from Russian to English using special-
ized terminology from the INIS Thesaurus, and work with
the INIS database. At the meeting, the NRNU “MEPhI”
students-translators were awarded certificates for the suc-
cessful completion of the training.

A whole variety of issues related to nuclear knowledge
description, preservation, and management were discussed
by the meeting participants who spoke about the signifi-




KOH®EPEHLINN. COBELWAHWA

MU®DU (oTobpano aist o0ydenust 27, okonuwiu 17) pede-
PHPOBAHUIO M AHHOTHPOBAHHUIO HAyYHO-TEXHUYECKUX TEK-
CTOB, IEPEBOJIY C PYCCKOTO HA aHIIMMCKUH SI3bIK C UCIIOJIb-
30BaHMEM CIeLManbHON TepmuHonoruu tesaypyca MHUC,
pabote ¢ 0a3oit manusix MHMC. Ha coBemanuu cocrosi-
JIOCh TOPKECTBEHHOE BPYUEHHE CEPTUPHKATOB CTyACHTAM-
nepeBoguukam HUAY «MUDN».

Bonpocsl coxpaHeHHs, yIpaBlEHUs, ONUCAaHUS 3Ha-
HUH B SIZIGPHOM OTpaciii IIUPOKO OCBEILAIUCh yUYaCTHUKA-
Mu coBemanus. [lomdgepkuBanach BaXHOCTh COXPAaHEHUS
3HaHMH 11 OyIymuX TokojieHuil. Beutn paccMoTpeHsl U
MIPEACTaBICHBI HOBBIC METO/IBI U CPE/ICTBA OMMCAHUS sITIep-
HBIX 3HAHUH Ha PYCCKOM SI3BIKE.

B coBemaHMnm TNpHHINM y4acTHE NPEICTABUTEIH
Komuccun rocynapers CHI' 1o Mcnonb30BaHNI0 aTOMHOM
SHEPruM B MUPHBIX LesX. OTBETCTBEHHBIN CEKpETaph KO-
muccun E. A. CobosneB pacckasan o HalpaBICHHUAX e aes-
TENILHOCTH M pabovnX rpymnmax U3 SKCIEPTOB rocyaapCTB-
yaactHukoB CHI, Bkiodas rpymimy Mo CO3JaHUIO CHCTe-
MBI YNPABJICHUSI WHTEIUICKTYyalbHOW COOCTBEHHOCTBHIO B
oOmacTi MHEpHOTO HcHonb3oBanus AD. Cpead Tmepcriek-
THB — CO3/IaHUE IIEHTpa 10 cOopy, aHAIN3Y UH(DOPMAIHH
U METOIMUYECKOMY OOECHEYEHHIO BOIIPOCOB HOPMATHBHO-
MIPaBOBOTO M HOPMAaTUBHO-TEXHHYECKOTO DEryIHPOBAHUS
B 00JIaCTH MHPHOTO HcHonb30BaHust AD. HannoHansHbIM
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neaTpam MHUC ctpan CHI' 6pU10 mpeniokeHO y4acTBO-
Barh B pabOTe IPyYIIIIBI 110 YIIPABICHHIO HHTEIUICKTYaIbHOM
COOCTBEHHOCTBIO.

CoBelianue MoMyvymsioch MHOOPMAaTHBHBIM M HWHTE-
pecHBIM. DTO OBLTa MpEeKpacHas BOZMOXXHOCTh HE TOJBKO
00CYANTH BOTIPOCHI, CBSI3AHHBIE C MEKTyHApOJHOM HHpOp-
mannoHnon cuctemorn MHUC, Ho m paccmoTrpeTh Ooiee
LIMPOKUH CIIEKTP MPOOJIEM B CBSI3U C COXPAHEHHUEM sijiep-
HbIX 3HAHUN. YUACTHUKHU MPEICTABUIMN PE3YJIbTaThl CBOCH
JeATEIIHOCTH, OOMEHSUINCh MHECHHUSIMHU M YCTaHOBWJI HO-
BbIC KOHTAKTHI.

E. A. llepwuna

16—17 nexabps B OMSAU niponuio coseuwyanue, noces-
W|eHHOEe 00CYHCOeHUI0 HElIMPUHHON NPOZPAMMbBL, B KO-
TOPOM MPHUHSIHA y4acTue Gu3uku JlyOHbI U psiga HAydHBIX
uentpoB Poccun, 3anumaromuyecs 3Toi TeMaTuKou.

OTKpbIBasi coBelanue, qupextop Jlaboparopuu siep-
HBIX pobsieM uM. B.11. [lxxenenosa B. A. benHskoB Ha3Ban
HEHUTPUHHYIO TPOTpaMMy MAarucCTPaIbHBIM HampaBleHU-
eM mccienoBarenbekoir mporpammel JIAIL, a Taxke 06o-
3HAYMJI OIHY W3 ONMKaWmmx nened — QopMaan30BaTh
coBMmecTtHyo pabdory OUAU u UAN PAH mo mpoekty
BaiikaabCcKoro rIyOOKOBOJHOTO HEHTPUHHOTO TEICCKOIIA.
Hupextop OMSAM B.A.MarBeeB OTMETHII aKTyaJbHOCTb

cance of knowledge preservation for the next generations.
Some presented novel methods and tools for describing
nuclear information in the Russian language.

Representatives of the Commission of the CIS member
states on the peaceful uses of atomic energy took an active
part in this event. Executive secretary of the Commission
E.Sobolev gave a survey of the Commission’s activities
and working groups formed of experts from the CIS mem-
ber states, including the group on the establishment of a
system for intellectual property management in the peace-
ful uses of atomic energy. Among the plans is setting up a
centre for collecting and analyzing information, and pro-
viding methodical support for normative-legal and norma-
tive-technical regulation in the peaceful uses of atomic en-
ergy. The INIS Centres within the CIS were urged to join in
the activities of the working group for intellectual property
management.

The meeting proved to be very informative and inter-
esting. This was a splendid opportunity not only to discuss
issues related to the International Nuclear Information
System (INIS) but also consider a wider range of prob-
lems in the context of nuclear knowledge preservation.
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Participants presented results of their work, exchanged
opinions, and established new contacts.
E. Pershina

A workshop devoted to discussion of the JINR neu-
trino programme organized by leaders of DLNP and JINR
was held on 16-17 December; the workshop was attend-
ed by physicists from Dubna and their colleagues from a
number of Russian scientific centers involved in this sci-
entific theme. Opening the workshop, DLNP Director
V.Bednyakov noted that DLNP leaders planned to start sys-
tem analysis and discussion of DLNP research programme
from this mainstream direction and introduced one more
task of the nearest future—to build formal structure of
the joint JINR-INP RAS work in the project of the Baikal
deep water neutrino telescope. JINR Director Academician
V.Matveev noted in his introductory speech that this topi-
cal direction of development of particle physics has good
prospects and the upcoming discussion will allow focusing
the efforts on solving the most important issues of neutrino
physics, and coordinating cooperation of various institu-
tions.
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Jy6na, 16-17 nexabps. CoBeranue, IOCBSIICHHOES
o0cy K IeHnIo HelTpuHHON mporpammbl OV

At the workshop D.Naumov and V. Brudanin present-
ed a vision of the DLNP neutrino programme. Academician
V.Rubakov (RAS INR) devoted his report to unsolved is-
sues of neutrino physics and astrophysics and the poten-
tial of the experiment in Baikal. Leader of the “Baikal”
Collaboration RAS Corresponding Member G. Domogatsky
suggested that an expert committee should be organized for
development of this project. Academician V. Rubakov was
appointed the leader of the committee.

Other reports contained a detailed analysis of experi-
ments on neutrino physics.

The Ist International African Symposium on Exotic
Nuclei (IASEN-2013) was held on 2—6 December in Cape
Town (the Republic of South Africa). The Symposium was
jointly organized by the National Research Fund (NRF),
the National cyclotron laboratory iThemba LABS and the
Joint Institute for Nuclear Research. The first South African
Symposium was attended by 150 scientists from 17 coun-
tries, including leaders of major research centers where
radioactive nuclei beam factories are functioning, from
Germany, France, Japan, and the USA.

At the 6th Symposium on Exotic Nuclei (EXON 2012)
which was held in Vladivostok scientists from institutions
of South Africa were for the first time. Then director of the
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Dubna, 16—-17 December.
JINR Neutrino Programme meeting

National cyclotron laboratory iThemba LABS Professor
Zabulon Vilakazi had an idea to organize a similar con-
ference in South Africa. This idea was supported during a
roundtable discussion by almost all leading participants of
the symposium.

TASEN-2013, similar to EXON, was devoted to the in-
vestigation of nuclei in extreme states; the following topics
will be discussed: exotic nuclei and their properties, rare
processes and decays, nuclear astrophysics, applications of
exotic beams in materials research and others.

A delegation of JINR scientists (23 persons) headed
by JINR Director Academician V. Matveev participated in
the symposium. Leaders of three JINR laboratories took
part in the event: FLNR Deputy Director A. Popeko, FLNP
Director V.Shvetsov and BLTP Director V. Voronov. A sci-
entific school was organized the day before the opening of
the symposium for young participants where leading sci-
entists gave lectures. JINR Vice-Director M. Itkis was one
of them. In the frames of the Symposium the 13th meeting
of the Coordinating committee on RAS—JINR cooperation
was held, as well as the workshop on the project “Fission
and clusterization of heavy nuclei”. This project is imple-
mented in the frames of this cooperation by the FLNR and
Stellenbosch University.
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W XOpOIIME IEPCIEKTHBbl AITOr0 HaNpaBieHUs (QU3MKU
YacTHIl ¥ HEOOXOIMMOCTh CKOHLEHTPUPOBATh yCWJINSI Ha
peLIeHnH Ba)KHEHIMX IpoliieM (QU3MKU HEHTPHHO, CKO-
OPAMHUPOBATH COTPYIHUUECTBO PA3HBIX HHCTUTYTOB, UEMY
JIOJDKHO CHOCOOCTBOBAaTh IPOBE/ICHHE COBEILIAHUH 110100~
Horo Qopmara.

J1.B.HaymoB u B.b.Bpynanun mnpexacraBuinu 0030p
HelrpunHOit nporpammsbl JISITIL. Jloknan B. A.PybGakosa
(M PAH) Obut mocssilieH HEpEUIEHHBIM IpodieMam
(U3UKK HEUTPUHO M acTPO(U3UKU M MOTEHIIUAITY JKCIIe-
pumenrta Ha baiikane. Ilo mpemioxkeHuo pyKoBOAUTENS
kosuabopanuu «baiikam» I B. Jlomoramkoro (MSIM PAH)
Ha COBELIaHMH ObLI OPraHU30BaH MPOrPAMMHBIA KOMUTET
JUISL Pa3BUTHS 9TOTO MPOEKTa BO iaBe ¢ B. A. PyOakoBbiM.
IIpo3Byuanu Taxke IOKJIAABI, COAEpKAallUe AeTalbHbIN
aHaJIM3 YKCIICPUMEHTOB 110 (PU3MKE HEUTPUHO.

2-6 nexabps B Keiinrayne (FOAP) npoxonwi 1-ii medrc-
OYHApPOOHBLL APPUKAHCKUIL CUMNO3UYM RO IK30MUYe-
ckum aopam (IASEN-2013), opranuzoBanubeiii Hammo-
HallbHOH yckopuTenbHO# jadoparopuerr FOAP iThemba
LABS u O0bequHEHHBIM HHCTUTYTOM SII€PHBIX HCCIIE0-
BaHUU npu nojiepkke HarmonansHoro (oxaa uccienopa-
Huil (NRF) FOAP. B pabote cumno3nyma NpuHsIIN yyacTre
oxono 150 yuensix u3 17 crpas.

OcHoBHble yuacTHUKH «IASEN-2013» — yuensie u
PYKOBOIUTETN MHCTUTYTOB U3 I'epmanun, Poccun, CIIIA,
Opanrmu 1 SNOHMHM, TPAAUIIMOHHO coOuMparoluecs Ha

Keiinrayn (YOAP), 2—6 nexaOps.
VuactHuKH 1-r0 MEeXIyHapOTHOTO apUKAHCKOTO CHMIIO3HyMa
1o sKk3otueckuM sapam (IASEN-2013)
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cuMno3uyM no sk3zorudeckuM sapam EXON. B 2012 r. B
EXON, mpoxonusmieM Bo BiaauBOCTOKE, BIEpBBIE MPH-
HH ydacTre ydeHble u3 FOxHoi Adpuxu. dupexTop
HarmmmonaneHoi  yckoputensHOil naboparopun iThemba
LABS npodeccop 3.Bunaka3u BbICKazan WA OpPTaHU-
30BaTh caTe/UIMTHYIO KoHpepenuuioo B lOxHoit Adpuxke,
KOTOPYIO B 0OCYKJICHUH 32 KPYIIIBIM CTOJIOM IOJICPKAIH
BEAyINE YYaCTHUKH CUMIIO3UyMa.

TASEN, kxak 1 EXON, ObUT MOCBSIIEH UCCIIEIOBAHUIO
sTep, HaXOSIIIMXCS B 9KCTPEMAJIbHBIX COCTOSIHUSX, HA HEM
00CYKIaNNCh TaKWe TEMbI, KaK SK30THYECKHE SIpa U HX
CBOMCTBA, pEKHE MPOIECCHl U PACTaipl, sAepHAas acTpo-
(hu3MKa, UCTIONB30BAHNE ITyYKOB SK30THUECKHX SAEP B HC-
CIIEZIOBAaHUH MaTEPHajoB U JIp.

JHeneranuio OV B konuuecTBe 23 COTPYAHUKOB BO3-
miaBis1 aupekTop B. A.MarseeB. B pabore cummosnyma
y4acTBOBAJIM pYKOBOANTENH Tpex Jaboparopuii MucturyTa:
3amectutens aupekropa JISAAP  A.T.Ilomeko, aupekTop
JIH® B.H.Isenos u agupexrop JITD B. B. Boponos. s
MOJIOZIBIX YYaCTHUKOB CHMIIO3MyMa HaKaHyHE €TO OTKPBI-
TUsI OblJIa OpraHM30BaHa Hay4Has IIKOJNA, TZ€ MPOYUTAIN
JIEKIMM BeIyIIHe Yy4YeHble, B TOM YHCJE BHUIIC-IHPEKTOP
OUsSIN M.T. Utkuc. B pamkax cummnosuyma npoiwio 13-e
3acenanne KoopauHaIMOHHOTO KOMUTETA 110 COTPyAHHUYE-
ctBy JOAP-OUSIN, a Takxke pabouee coBeliaHue Io Ipo-
eKTy «Jlenenue u KiracTepu3anys TSHKEIBIX Sep» B paMKax
3TOTO COTpPYIHHYECTBa, ocymiecTBisiemoro JISIP coBmect-
HO ¢ YauBepcuteToMm Cremienoora.

Cape Town (RSA), 2—6 December.
Participants of the 1st International African Symposium
on Exotic Nuclei (IASEN-2013)
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SCHOOLS. SEMINARS

C 28 okts0ps 1o 1 HosiOpst B JIaboparopun HEHTPOH-
HOU (pusuku um. M. M. @paHka mpoXomuia MExIyHapOs-
Has MOJIOZeKHas HaydHas mkona «Coepemennasn Heil-
mponozpagusy, KOTopast y’ke B IISTHIH pa3 coOupaeT BMe-
CT€ MOJIOABIX YYEHBIX M CHEIHATNCTOB. B paboTe 1Kokl
MpUHSUTM y4yacTHe Oosee 60 YeloBeK M3 CTpaH-yYaCTHHUI]
OUSIN: A3zepOaiiikana, Apmenun, benopyccun, Poccun
U YKpauHsbl.

[lenpb mIKOMBI 3aKIIFOYANIACH B O3HAKOMIICHUH MOJIOJIBIX
YUEHBIX, CTY/ICHTOB M aCITUPAHTOB C aKTYaJIbHBIMH ITPO0IIe-

MaMH{ B 00JacTH (PM3MKH KOHICHCHPOBAHHOTI'O COCTOSIHUS,
MarepuanoBe/IeHHs], HAHOTEXHOJIOTHH, XUMUH, OHOJIOTHH,
Hayk 0 3emJie, HHKEHEPHBIX HayK, [UISl PELICHUs] KOTOPBIX
IIMPOKO UCTIONIB3YIOTCS METOABI HEUTPOHOTpahuH.

B Teuenne naTH HEW yYaCTHUKH MPOCITyIIAIN Hayd-
HO-TIOMYJISIpHBIE JICKIMH Beayux npodeccopo MIY,
CIIor'y, HULL KU u OUSUN, crenuanin3upoBaHHbIC JICK-
un cotpyauukoB JIH®. B paMkax mrkomsl ObIT OCBEIIEeH
PSIIl KITFOUEBBIX HAyYHBIX HAIPABICHUH, a MOJOJEKb MO-
JTy4niia TpeacTaBlIeHNe O COBPEMEHHBIX METOAaxX Hccile-

JlaGoparopus HeliTponHol Gu3uku uM. 1. M. @panka, 28 okTs6psi— 1 HOSIOps.
V4acTHUKH MEXIyHAPOIAHON MOJIOJKHON HayqHOM 11Koibl « CoBpeMeHHast HeUTpOHOTrpad sy

On 28 October—1 November, the Frank Laboratory of
Neutron Physics hosted the International Youth Scientific
School “Modern Neutronography”, which for the fifth
time gathered young scientists and specialists aged un-
der 35. This year the school was attended by more than 60
students, postgraduates and young scientists from JINR
member-states: Azerbaijan, Armenia, Belarus, Russia, and
Ukraine.

The target of the event was to introduce young scien-
tists, students and postgraduates to contemporary problems
in the field of condensed matter physics, materials science,
nanotechnology, chemistry, biology, Earth sciences and en-
gineering sciences, solving of which requires wide applica-
tion of neutronography methods.

For 5 days the students, postgraduates and young scien-
tists listened to a course of lectures on popular science deliv-
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Frank Laboratory of Neutron Physics, 28 October—1 November.
Participants of the international scientific school for young scientists “Modern Neutronography”

ered by the leading professors of Moscow State University,
St. Petersburg State University, National Research Center
“Kurchatov Institute” and Joint Institute for Nuclear
Research, as well as subject-oriented lectures by the mem-
bers of FLNP Department of Neutron Investigations of
Condensed Matter. Within the School framework a num-
ber of main research areas were highlighted, and the young
people got an overview of modern methods of research of
functional and nanostructured materials, nanotechnology,
problems currently existing in condensed matter physics,
materials science and related fields.
The School program included an excursion to the
IBR-2 reactor, where the young scientists had a unique
chance to get acquainted with the complex of modern spec-
trometers. The School participants were given an opportu-
nity to perform a series of laboratory practicums related to
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JIOBaHUIl (DYHKIIMOHAIBHBIX W HAHOCTPYKTYPHPOBAHHBIX
MaTepHalioB, HAHOTEXHOJIOTHSAX, aKTyallbHBIX IpoliieMax
(hM3MKH KOHACHCUPOBAHHOTO COCTOSHUS, MaTepPHAaJIOBEIC-
HUS ¥ CMEXHBIX 00JacTei.

[Iporpamma mKoIBI BKIIOYaa SKCKypcuro Ha MBP-2,
TJIe MOJIOICXKDE MOTYYHJIa YHUKAJIBHYIO BOSMOXXHOCTh O3Ha-
KOMHUTBCA C KOMIUIEKCOM COBPEMEHHBIX CIIEKTPOMETPOB.
YdyacTHUKaM IIKOJIbI Oblia HpeNoCTaBlieHa BO3MOXXHOCTh
BBIIOJHUTH JTAOOPATOPHBIC MPAKTUKYMBI, CBSI3aHHBIC C HC-
CJICZIOBAaHHUSIMUA KOHJICHCHPOBAHHOTO COCTOSIHUSI METOAAMU
HEHTpPOHOTpadHH, IOl PYKOBOICTBOM BEIYIIHX CIICIHAIIH-
ctoB JIHO®. Ilocnenumii A€Hp IIKOIBI TPAIUIIOHHO OBLT
MTOCBSIIEH HAydHOMY OOINEHHWIO CITymiaTteled B paMKax
KPYIJIOTO CTOJIa ¥ IOCTEPHOM CECCUH.

HeorbeMiemoli 4aCTbIO KyJIbTYPHOH IIPOrPaMMBbI LIKO-
JIBL cTaja 3KcKypeus mo JlyOHe, B X01€ KOTOPO#l MOJIOMbIC
JIFOIU TTOJTYYMIIM TIPE/ICTABIICHUE KaK 00 MCTOPUHU HAIIETO
ropoJa, Tak ¥ O COBPEMEHHBIX TCHICHIIUIX €T0 PA3BUTHSL.

MexayHapoqHass — MOJOICKHAs — HaydHas
«CoBpemeHHass HeWTpoHOTrpadus» ObUTa OpraHH30BaHA
otaenom HOOHUKC JIH® OMSN u nmpoBeneHa IpHu MOA-
nepxke Poccuiickoro horna GpyHIaMEeHTAIbHBIX HCCIIEIO-
BaHuii (POON).

HIKOJIa

SCHOOLS. SEMINARS

C 5 mo 9 Hosi0ps B [lyOHEe mpoXomuiia eKerojHas
4-s1 MononexxHast HayuyHas 1mkona «Ilpubopvt u memoowt
IKCHEPUMEHMATbHOU A0ePHOU pu3uKu. DeKmpoHuKa
U agmomMamuxa IKCHEPUMEHMANbHBIX YCMAHOGOK),
oprannzoBanHass Jlaboparopueil HEHTpOHHOWH (U3MKH
uM. U. M. @panka npu nopaepxke PODU.

B ee pabore mpussamn ydactue 6omee 80 CTYICHTOB,
aCTMMpPaHTOB M MOJIOABIX CHEIMATHCTOB U3 JIEBATH CTpaH-
yuactHun OUSIU: Azep6aiimpkana, Apmenun, benopyccuu,
Brernama, Kazaxcrana, Momnmasuu, Monroaun, Poccun n
YKpauHbl. YUaCTHUKH IIKOJIBI OTOMPAINCH MO KOHKYPCY,
KOTOPBII COCTaBUJI JIBa UEJIOBEKa Ha MECTO.

TemarHKa IIKOJIBI TTOCBSIIIICHA AKTYaJIbHOMY HayIHOMY
HarpasJICHUIO — Pa3BUTHIO NPUOOPHOIN M METOANYECKOI
0a3bl COBPEMEHHBIX AIKCIICPUMEHTAJIBHBIX YCTAHOBOK —
CJIO)KHOTO BBICOKOTEXHOJIOTHYHOTO 00OPYHOBaHMS M IIPO-
TPaMMHBIX KOMIIIEKCOB, HEOOXOAMMBIX HPH TPOBEICHUT
HAy4HBIX SKCIEPUMEHTOB C COBPEMEHHBIMH UCTOUHUKAMHU
HEUTPOHOB.

[Tporpamma KONl BKIIIOUAa CIEIHAIN3UPOBAHHbIC
Hay4HbI€ JIEKLIUH, d9KCKypcuio Ha peaktop UBP-2 u UPEH
U J1abopaTropHble NPAKTHKYyMbl. YYaCTHHKH HIKOJBI IOy~
YUK OOIIUPHYIO HH(pOpMAIHO 0 Bo3MOKHOCTAX JIHD 1o
OpTaHM3alMH HPOXOXKICHUS TPEIIUITIOMHBIX MPAKTUK H
TIOATOTOBKH JMIUIOMHBIX PaboT, 00 yCIOBHSIX MOCTYILIE-

the research of condensed state by neutronography meth-
ods under supervision of the leading specialists of the Frank
Laboratory of Neutron Physics.

The second half of the final day of the School was
traditionally dedicated to scientific communication of the
School participants in the framework of the round table and
poster session.

An integral part of the cultural program of the School
was a bus tour around Dubna, during which the young peo-
ple got extensive knowledge both on the history of our city,
and on the modern trends of its development.

The International Youth Scientific School “Modern
Neutronography” was organized by the JINR FLNP Depart-
ment of Neutron Investigations of Condensed Matter and
held with the support of the Russian Foundation for Basic
Research.

On 5-9 November Dubna hosted the 4th annu-
al Scientific School for Young Scientists and Students
“Instruments and Methods of Experimental Nuclear
Physics. Electronics and Automatics of Experimental
Facilities” organized by the Frank Laboratory of Neutron
Physics of the Joint Institute for Nuclear Research with
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the support of the Russian Foundation for Basic Research
(RFBR).

The School was attended by more than 80 students,
postgraduates and young specialists from 9 JINR member-
states: Azerbaijan, Armenia, Belarus, Vietnam, Kazakhstan,
Moldova, Mongolia, Russia and Ukraine. School par-
ticipants were selected on the basis of competition, which
made up two applicants per place this year.

The School subject-matter was devoted to the scientific
field of great current interest—development of instrumen-
tal and methodological base for modern experimental fa-
cilities—complex high-tech equipment and software sys-
tems necessary for conducting scientific experiments with
modern neutron sources. Without immediate involving of a
significant number of young specialists in this area (namely,
the creation and operation of detectors, digital and analog
electronics, computer and network security, cryogenic and
vacuum equipment, etc.) it will be impossible to maintain
and develop effectively working expensive experimental
facilities.

The School program included subject-oriented sci-
entific lectures, visits to the IBR-2 reactor and the IREN
facility and laboratory practicums. The School participants
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Jy6Ha, 5-9 HOs0pst. 4-51 MONOzIe)KHAsT HayuHast miKoia «[Iprubopser Dubna, 5-9 November. The 4th scientific school for young
1 METOJIbI IKCIIEPUMEHTANIBHON IIepHON (PU3UKH. DICKTPOHUKA U scientists “Instruments and Methods of Experimental Nuclear
ABTOMATHKA YKCIIEPHUMEHTAIBHBIX YCTAHOBOK) Physics. Electronics and Automatics of Experimental Facilities”
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HUSI B aclupaHTtypy YudeOHo-Hay4yHoro ueHrpa OUSN u
MepCeKTUBaxX AajibHelero Tpygoycrpoicrsa B JIH® no
HATPABJIECHUSIM LIKOJIBL.

Ha otnenbHO# ceccun ObLIHM MpeNCTaBICHBI 6 JTOKIa-
JIOB CTYJICHTOB IIKOJIBI, C OOJIBIINM MHTEPECOM BCTpPEUYCH-
HBIX yYaCcTHUKaMu. Jlydime J0KIaapl OTMEUECHBI OPIKOMHU-
TETOM IIKOJIBI CTICIIMATbHBIMH JUIUIOMAMH M MTOAAPKaAMH.

[To okoHUaHHMN OPHUIHUATIBHBIX MEPOIIPHATHH COCTOSLI-
Csl KPYIIBIM CTOJ ¢ OPraHW3aTOPaMHM IIKOJIBI, TN CITyIa-
TEJIM BBICKA3aJIM CBOM MHEHHs 00 ypOBHE OpraHH3aluH U
3aHSATHH, BHECIN TIONE3HBIC MPEATIOKCHUS U OymTyIux
MPAKTUKyMOB U 3KCKYypCUH, cOXKaleiau, 4TO MPOAOJIKH-
TENBHOCTD IIKOJIBI OblIa KOPOTKOH, a TaK)Ke BBIPA3HIIN Ca-
MBbI€ HaWTy4IlINe MOKEIaHUs I NOCIE Y ONIUX IIIKOJ.

CoBmectHass OUWSAN-Pymbiaus  Mexcoynapoonasn
WIKONIA NO MAI0Y2060MY PACCEAHUIO HEUMPOHOE U 00-
ROJIHAIOWUM MEemMooam UCC1e008AHUA «YMHBIX) Md-
mepuanos npoxomuwia ¢ 25 no 27 HosAOps B 3amajaHOM
yauBepcuteTe Tumumoapsl. OHa TPOBOAMIACE B paMKax
koH(pepernnuu o ¢usuke «TIM-2013y, koTopas sBIseTCS
OJHOM 13 Beaymux (pu3uuecKux KoHpepeHui B PyMbHuN
1 cobupaer mpencTaBuTeNel HAMOHAIBHBIX W MEKTyHa-
POIHBIX HAy4HBIX OpraHM3alMi, 3aHUMAIOIIUXCS HCCIIe-
JOBaHUSMH B pa3NUYHbIX oOmactsax Haykd (http:/www.

SCHOOLS. SEMINARS

timconference.com/). IlporpamMma IIKOJBI OXBaThIBaJa
pas3inYHBIC TEMBI, TaKNE KaK (PyHKIMOHAJIBHBIC CBOWCTBA
U OmpeJiesIeHHEe TTapaMeTPOB «yMHBIX» MaTrepualioB U Ma-
TEPHUAJIOB C YIy4LICHHBIMUA CBOWCTBAMH, MAJIOYIJIOBOE pac-
CEsTHUE HEMTPOHOB M APYTHE JOMOIHSIOIINE METOANKH.

Tembl JeKIUH, MPEACTaBICHHBIX AyJUTOPHU: BBEJlC-
HHE B MAaJIOYIVIOBOE pacCesiHhe HEHTPOHOB B NPHIIONKE-
HUM K (DU3UKE KOHICHCHPOBAHHBIX CpEJ; MCCICAOBAHUS
JMITUIHBIX MEMOpaH, MarHUTHBIX JKHJIKOCTEH, MarHWTO-
PEOJIOTHYECKMX M MarHUTHBIX 3JaCTOMEPOB C MOMOIIBIO
MaJIOYIJIOBOTO PACCESIHUSI HEMTPOHOB; Jla3epHasi CKaHUpPY-
foras KOHPOKaIbHAsI MUKPOCKOTHSA B (DU3UKE KOHICHCH-
POBaHHBIX cpell; BBeAeHUE B MeTamarepuais! (http://www.
timconference.com/wp-content/uploads/JINR UVT
SANS SCHOOL 2013 SCHEDULE.pdf).

Ha mocrepHoii ceccun ObIIM IpeCTaBICHBI pe3yiIbTa-
Thl MaJIOyIJIOBBIX HCCJIEJJOBAaHUH KPEMHUHOPraHMYECKHX
JCHIPUMEPOB, HCClieaoBaHUl 3()(HEKTHBHON TEIUTOCMKO-
CTH, CKOPOCTH HarpeBa M MarHUTHOH BOCTIPHUMYHBOCTH
(deppoxHuIKOCTEH, a TakkKe 0030p IKCHEPHUMEHTAIBHBIX
HO/IXOZIOB B HCCJICAOBAHHUSX C IOMOILBIO MaJOyIJIOBOTO
paccesiHusl HEUTPOHOB.

B mkone npussim ydactue Gonee 20 CTyneHTOB H
aCTMMpPaHTOB M3 3amaJHOTO YHHBEpCHTeTa THMMIIOAphl U
JIPYTHX PYMBIHCKHX YHHUBEPCUTETOB M MEXIyHApOIHBIX

received extensive information on the possibilities of the
Laboratory to organize the undergraduate training and
preparation of diploma works, the conditions of admission
to the post-graduate courses of the JINR University Center
and the prospects for further employment at the FLNP in
the School fields of research.

During the presentations by the School students 6 re-
ports were made and met by the participants with interest.
The best reports were honoured with special diplomas and
presents by the School Organizing Committee.

At the end of the official part at the round table with
the School organizers the students expressed their opinion
about the level of organization and activities, put forward
useful proposals for future workshops and excursions, and
expressed their regrets about short duration of the School,
as well as their best wishes for future events.

The JINR-Romanian International School on Small-
Angle Neutron Scattering and Complementary Methods
for “Smart Materials” Investigation took place between
the 25th and 27th of November 2013 at the West University
of Timisoara. This event was held in conjunction with the
TIM 2013 Physics Conference, which is one of the fore-
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most physics conferences in Romania and brings together
scientists in several fields both from national and interna-
tional institutions (http://www.timconference.com/). The
school was organized by the West University of Timisoara
(Romania) and the Joint Institute of Nuclear Research
(Dubna) and was focused on topics including functional
properties and characterization of “smart” and advanced
materials at different scales, small-angle neutron scattering
and other complementary techniques.

The topics of lectures presented to the audience in-
cluded an introduction to small-angle neutron scattering
applied to condensed matter research, investigations of
lipid membranes, magnetic fluids and magnetorheologic
and magnetic elastomers by small-angle neutron scattering,
laser scanning confocal microscopy applied in condensed
matter research, an introduction to metamaterials (http://
www.timconference.com/wpcontent/uploads/JINR UVT
SANS SCHOOL 2013 SCHEDULE.pdf).

The posters presented results on organosilicon den-
drimers investigated by SANS, effective heat capacity,
heating rate and polarizing field resolved magnetic suscep-
tibility spectra of ferrofluids and also a review on experi-
mental methods in small-angle neutron scattering studies.
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uHCTUTYTOB. Cllymiareny posiBUIN
OoNBIION MHTEpEC K HCCIIEeJOBaHUSAM
B 00JIACTSAIX MAJIOYIVIOBOTO pacCestHUs
HEHTPOHOB M TIEPCIEKTUBHBIX Ma-
TepuasioB. B 3aBepuuieHue Ui Bcex
YYaCTHHKOB HIKOJIbI OBbLI OPTaHU30BaH
Kpymiblii  cron.  Jluckyceust  croco0-
CTBOBAJIa Pa3BUTHUIO OyIyILEro COTPyI-
HUYECTBA M, 10 CYTH, INPEIOCTaBHIA
BO3MOYKHOCTh OpraHM3allMd Hay4YHOU
CeTH JUIS MOJIOABIX YUEHBIX.

Xopomras opraHu3alys W Teruias
arMoc(epa HIKOJIBI, a TAKKE >KUBOH
HHTEpEC, MPOSIBICHHBINA Y4aCTHUKAMU
K MIPEJCTAaBICHHBIM TeMaTHKaM, CO3/a-
JIM TIPSO CHLIKHU sl OyAYIIMX BCTPEY
B paMKax dTOil [IKOJIBI.

NN VxS o

DIGEST

CIIA

Jlnp, IOskHas [dakota, 30 okTsi6psi 2013 r. 3akOHYMIICS MEPBbIF TPEX-
MeCsIYHbIM CeaHC HOBOrO 3KCrepviMeHTa, HasBaHHoro LUX. OH mpoxomgwT
rop 3emriert Ha riybrHe B ofHY MHITIO B parioHe YepHbix XonmoB B O:kHOM
akote. B HacTosilee BpeMsi MOXKHO yTBEpXKAATb, YTO B 3TOM IKCIIEPHMEHTE
VICTIOJIb3YeTCs CaMbif YyBCTBHTENIbHBIM B MUPE NETEKTOP TEMHOM MaTepHH.

LUX (Large Underground Xenon) — 3To GOSbIION MOA3EMHBIA KCEHO-
HOBbIM meTekTop. HayuHasi komnabopaumsi LUX, KoTopasi nmomuep:KyMBaeT-
csi MrnHncTepcTBOM 3HepreTHkY M HauyoHansHbIM HayyHbIM poHpom ClLUA,
BKJIIOYaeT 17 MCCenoBaTeIbCKMX YHUBEPCHUTETOB M HALMOHAJIbHBIX Jlabopa-
Topnv n3 CLIA, CoegnHenHoro Koponesctsa v [NMopTyranmm.

EBpona

JKeneBa, 12 pekabpst 2013 r. Ha 169-i1 ceccnn Coseta LIEPH 6bia
€MHOAYIIHO TpHHSATa pe3oJiioLMs O rnpueme Vispanns B psigbl CTpaH-
yyactHul LIEPH. Vizpannb ctan 21-m 4sieHOM eBpOrMercKOro Hay4Ho-HcCclie-
LIOBaTEeJIbCKOro LieHTpa. YieHCTBO 3TOM CTpaHbl BCTYIHT B CHJTy C AAThl, KOraa
V3pannb odprunansHo yeegomnt IOHECKO o ToMm, 4TO OH paTndmumpoBan
Koneenunio LIEPH.

Vispannbckrie y4deHble MPHHMMAIOT y4acTHe B MporpaMmmax MCCrefoBa-
Hm B LIEPH ¢ 1991 r., a ¢ 2011 r. M3panib siBnsieTCcsl aCcCOLMMPOBAHHBIM
uyneHom LIEPH. «3a MHorve roppl cOTpyaHHMYeCTBa y4ieHble VI3pawvs BHeCn
GosiblIoN BKiaf B mcciienoBanmsi LIEPH, — ckasan reHepanbHbIf OMpekTop
LIEPH P. Xonep. — »Kny ¢ HeTeprieHneM MOMeHTa, KOria Mbl [TONMPHUBETCTBYEM
V3pawnsb Kak 21-10 cTpaHy-y4YacTHHLY M YKPENWM Halle COTPYAHNYECTBOY.

The school hosted twenty par-
ticipants from the West University of
Timisoara, other Romanian universi-
ties as well as international institutions.
Several PhD level and MSc students
were present, all showing keen interest
in starting or continuing research in the
fields of small-angle neutron scattering
and advanced materials. At the end of
the school, a round table was organized
between the speakers and other attend-
ees which allowed for the fostering of
future collaborations and served as an
excellent networking opportunity for
the young scientists present.

A very good organization and
warm atmosphere of the school as well
as the interest to the topics shown by
the participants suggest the continua-
tion of this School in future.
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Lead, S.D., 30 October 2013. After its first run of more than three
months, operating a mile underground in the Black Hills of South Dakota, a
new experiment named LUX has proven itself the most sensitive dark matter
detector in the world.

LUX stands for Large Underground Xenon experiment. The LUX scientific
collaboration, which is supported by the National Science Foundation and
DOE, includes 17 research universities and national laboratories in the United
States, the United Kingdom, and Portugal.

Europe

Geneva, 12 December 2013. Following a resolution unanimously ad-
opted at 169th session of the CERN Council, CERN is set to admit Israel as
the Organization’s 21st Member State. Israeli Membership will be effective
from the date on which Israel formally notifies UNESCO that it has ratified the
CERN Convention.

Israeli scientists have been involved in the CERN programme since 1991,
and Israel has been an Associate Member of CERN since 2011. “The Israeli
scientific community has brought a great deal to CERN over the years,” said
CERN Director General Rolf Heuer. “I am looking forward to welcoming Israel
as our 21st Member State and to intensifying our collaboration.”

Geneva, 21 January 2014. The ASACUSA experiment at CERN has suc-
ceeded for the first time in producing a beam of antihydrogen atoms. In a paper
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2Kenesa, 21 sHBapsi 2014 r.
SkcrieprmeHT ASACUSA B LEPH
BIEpBble Aa YCrelHble pe3ysbTaThbl
MO MOJIyYEHHIO My4YKa aTOMOB aHTH-
Bopopora. B cratbe, ony6nvKoBaH-
Ho 21 siHBapst B KpaTKMX COOOLIEHH-
ax «Nature Communications», kosia-
6opaumst ASACUSA coobuaeT o 6e3-
ownbouHor perrctpauun 80 aToMoB
aHTHMBOJOPOJa Ha OTpe3Ke 2,7 MeTpa
MO XOHy WX TOJIyYeHHs], TAe MePTyp-
6aTMBHOE BIIMISTHUE MarHUTHBIX MOJIEN
OOCTaTOYHO Marlo.

laHHBIM pe3ynbTaT 3HauYHTENb-
HO MPOABHHYJI BIIEPEN MCCIJIENOBaHHs
MPELIM3MOHHON THMIMEPTOHKON CIeK-
TPOCKOIMNHY aTOMOB aHTMBOAOPO.a.

published on 21 January in Nature
Communications, the ASACUSA col-
laboration reports the unambiguous
detection of 80 antihydrogen atoms
2.7 metres downstream of their pro-
duction, where the perturbing influ-
ence of the magnetic fields used
initially to produce the antiatoms is
small.

This result is a significant step to-
wards precise hyperfine spectroscopy
of antihydrogen atoms.
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HOBbIE NMYBJIMKALINA
NEW PUBLICATIONS

O Oxynv JI. F. ®usnka sneMeHTapHbIX dactun. — M3a. 6-e. — M.: URSS,
2013. — 216 c.: ui.
Okun L. Elementary Particle Physics.—Ed. 6.—M.: URSS, 2013.— 216 p.:
ill.

O Advanced Research Workshop on High Energy Spin Physics (15;2013; Dubna).
XV Advanced Research Workshop on High Energy Spin Physics (DSPIN-13),
Dubna, Oct. 8-12, 2013: Abstracts.— Dubna: JINR, 2013.—51 p.— (JINR;
E1,2-2013-98).

O OUSIU u croneTre OTKPBITHS aTOMHOTO simpa: Tpyasl cummosuyma. OMSN,
Hy6na, Poccust, 11-12 mapra 2011 1. / Pen.: FO.11. Oranecsa u A. . Bro-
BuH. — M.: DUSMATIINT, 2013. — 224 c.: un. — bubauorp.: B KOHIIE JOKII.
JINR and the centenary of the discovery of the atomic nucleus: Proceedings of
the symposium. JINR, Dubna, Russia, 11-12 March 2011 / Edt. Yu. Ts. Oga-
nessian and A.I. Vdovin.—M.: FIZMATLIT, 2013.—224 p.: ill. —Bibliogr.:
end of report.

O3 Perspectives on Physics and CMS at Very High Luminosity, HL-LHC: Selected
Proceedings of CMS Workshop, Alushta, 2012 / Ed.: A. V. Zarubin; Co-Chairs:
I.A.Golutvin, J.Incandela.—Dubna: JINR.—213.—286 p.: ill. —(JINR;
E1-2013-96).—Bibliogr.: end of papers.

O CoBpemenHas HelTpoHorpadus: MexIyHapoaHas MOJOJACKHAS HaydHAs

mkona, [yona, 28 oxtsaops—1 HostOps 2013 r.: MeTtonsl paccestHUsS HEUTpO-
HOB: aboparopusiii npaktukym / Coct.: }O. E.Topmkosa u b. H. CaBenko. —
Hy6na: OUSIN, 2013. — 54 c.: wi. — (OUSIN; P3-2013-101). — Bubnuorp.
B KOHIIE J1a00paTopHbIX paboT. — B Haxzar.: OObeIMHEHHbBIH UH-T SIEPHBIX
uccnenoBaHuil npu nogjaepxke PODOU.
Modern Neutron Diffraction Methods: International scientific school for young
scientists, Dubna, 28 October — 1 November 2013: Methods of neutron scatter-
ing: laboratory classes / Comp. Yu. E. Gorshkova and B. N. Savenko.— Dubna:
JINR, 2013.—54 p.: ill.—(JINR; R3-2013-101).— Bibliogr. end of labora-
tory papers.—In Heading: Joint Institute for Nuclear Research, under support
of RFBR.

O Nuclear Physics Methods and Accelerators in Biology and Medicine: 6th
International Summer Student School, Dubna, July 2—12, 2011: Proceedings of
the School.—Dubna: JINR, 2013.—108 p.: ill. —(JINR; E18-2013-110).—
Bibliogr.: end of papers.

O Camotinos B. H., @ypacos B.J{. JluHaMuKa pa3BUTHSL pErHOHOB Poccuiickoit
®enepannn. Uunexcsr passurus. — Jlyona: OMSU, 2013. — 449 c.: uin. —
(OUsIM; 2013-102). — bubmmorp.: c.447-449.

Samoilov V., Furasov V. Dynamics of development of RF regions. Development
Indices.—Dubna: JINR, 2013.—449 p.: ill. — (JINR; 2013-102). — Bibliogr.:
p.447-449.

O IIpobaeMHO-TeMaTHYECKHUI TIJIaH HAYYHO-HUCCIIEA0BATENBCKUX PA0OT U MEXK-
JIyHapoOmHOTO coTpyaHmdecTBa OOBEANHCHHOTO MHCTHTYTA SICPHBIX HCCIIC-
nmoBanuit Ha 2014 1. / OObeTMHEHHBIN WHCTUTYT SAACPHBIX UCCICIOBAHUN. —
Hy6na: OUSIN, 2013. — 258 ¢. — (OUSIU; 11-8611).

Topical Plan for JINR Research and International Cooperation in 2014 / Joint
Institute for Nuclear Research.—Dubna: JINR, 2013.—204 p.—(JINR; 11-
8612).

040 Years of Collaboration between JINR (Dubna) and IN2P3 (France):
Anniversary Meeting, [Dubna], Jan. 14-15, 2013.—Dubna: JINR, 2013.—
105 p.: ill.—(JINR; 2013-112).—Bibliogr.: end of papers.
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2014

18-e pabouee coBemanue « Teopwst HyKIICaI[K U €€ IPUMCHECHUS
Cogemanne komtadoparmm NA61/NA49

MC)KHyHapOHHOC pa6oqee COBCIIAHUC «CocrosiHue u NEPCIICKTHUBLI CO3J1aHUs PE30HATOPOB
JJIA HOBOI'O ITOKOJICHU A €+e_-HHHeﬁHLIX YCKOPPITCJIeﬁ n KOHHaﬁﬂepOB))

[lepBBIii 5Tan MeXTyHApOIHOM CTyAEHUECKOH NpakTHKU (st ctyaeHToB APE)

MesxayHapogHOE COBEIaHue M0 apOHHOM CTpyKType U cnekTpockonuu (IWHSS-2014)
Juu OUSU B Bonrapun
MexayHapoaHoe cosernanue kourabopanuu OPERA

17-e MexayHapoyHoe pabodee COBEIaHUe M0 KOMITbIOTEpHOH anredpe
22-it MexxayHapoIHBIi ceMUHap 0 B3aUMOACHCTBHIIO HEHTPOHOB ¢ sapamu (ISINN-21)

MexnyHapoHoe coBelanue « KpeMHHUEBbIe TPEKOBBIE CHCTEMbI JIJIsl IKCIIEPUMEHTOB
NICA u FAIR»

3-s IlIkomna-koH(pepeHnns MOJIOABIX yueHbIX 1 crienuannctoB ONSN «AmymTa-2014»

MexaynaponHast kKoH(MepeHus «PensaTuBucTcKas siaepHas pusuka ot coreH MaB 1o THB»

1-30 ampens, [yona
7—11 anpemns, lyona
23-25 anpens, MuHck

11 mas — | urons, /lyona

12—-17 mas, AnymiTa,
VYkpauHa

13—16 mas, bnaroesrpan,
Bonrapus

19-21 mas, AnymiTa,
VYkpauna

21-22 mas, [ly6Ha
27-30 mas, lybna

27-31 mas, Anyuira,
VYkpanHa
2—8 urons1, AnyiuTa,
VYkpanHa

16—20 utons, Crapa JlecHa,
CroBakust

2014

18th Research Workshop “Nucleation Theory and Applications”
NA/61-SHINE/NA49 Collaboration Meeting

International Workshop “Resonators for New Generation of e*e~ Accelerators and Colliders:

Status and Perspectives of Development”
First stage of the International Student Practice

International Workshop on the Hadron Structure and Spectroscopy (IWHSS-2014).
COMPASS-II Collaboration Meeting

JINR Days in Bulgaria
International Meeting of the OPERA Collaboration
17th International Workshop on Computer Algebra

22nd International Seminar on Interaction of Neutrons with Nuclei
“Fundamental Interactions & Neutrons, Nuclear Structure, Ultracold Neutrons,
Related Topics” (ISINN-21)

International Meeting “Silicon Tracking Systems for Experiments at NICA and FAIR”
3rd Conference-School for Young Scientists and Specialists of JINR “Alushta-2014”

International Conference “Relativistic Nuclear Physics from Hundreds MeV to TeV™.
“Stara Lesna-2014”

1-30 April, Dubna
7—11 April, Dubna
23-25 April, Minsk

11 May — | June, Dubna
12—17 May, Alushta, Ukraine

13—-16 May, Varna, Bulgaria
19-21 May, Alushta, Ukraine
21-22 May, Dubna

27-30 May, Dubna

27-31 May, Alushta, Ukraine
2-8 June, Alushta, Ukraine

16-20 June, Stara Lesna,
Slovakia
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®opym Unanas—OUSAN «Pybesxxn GU3NKH aTOMHOTO sI/Ipa, SIEMEHTapHBIX YaCTHI] 1620 utons, [lyona

1 KOHJICHCHPOBAHHBIX COCTOSTHUI

EBpomneiickas mkomna 1mo (pu3nKe BRICOKIX HEPTHHA 18 utonst — 1 urons,
T'apnepen, Hunepnanabt

Ikona st yunteneid pusukn u3 crpan-ydactaun OVSIN 22-28 utons, yOHa

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMHUTETA IO (pU3MKE KOHACHCHPOBAHHBIX Cpell 23-24 nions, lyOna

MexnyHnaponnas koudepeHuus «lccinenoBanusi KOHASHCUPOBAHHBIX CPeEll 24-27 urons, JlyOHa

Ha peaktope UBP-2»

MexnyHnapoanas koHpepeHnus: « IHTerpupyemMble CUCTEMBI U KBAHTOBBIE CHMMETPHI 24-28 utons, [Ipara

Ceccus [IporpaMMHO-KOHCYIBTaTHBHOTO KOMUTETA 110 (PH3UKE YACTHUI] 25-26 utons, [lyona

Ceccus [IporpaMMHO-KOHCYIBTaTHBHOTO KOMHUTETA TIO SIICPHOH (hrsnke 2627 utons, [lyona

6-s1 Mexxnynapoanas koHdepenuus «Pacripenenennsie Berancienus u Grid-rexHonorun 30 utons — 5 ntons, lyOna

B HayKe M 00pa30BaHUN»

India—JINR Forum «Frontiers in Nuclear, Elementary Particle and Condensed Matter 16-20 June, Dubna
Physics»
European School of High-Energy Physics 18 June — 1 July,
Garderen, Netherlands
School for Teachers of Physics from JINR Member States 22-28 June, Dubna
Meeting of the Programme Advisory Committee for Condensed Matter Physics 23-24 June, Dubna
International Conference “Condensed Matter Research at the IBR-2” 24-27 June, Dubna
International Conference on Integrable Systems and Quantum Symmetries (ISQS-22) 24-28 June, Prague
Meeting of the Programme Advisory Committee for Particle Physics 25-26 June, Dubna
Meeting of the Programme Advisory Committee for Nuclear Physics 2627 June, Dubna
6th International Conference “Distributed Computing and Grid-technologies in Science 30 June — 5 July, Dubna

and Education”
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