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JlabopaTtopuna agepHbIX peakuum
um. . H. ®nepoBa

MexryHapOAHBIM COI03 YUCTON U IPUKIIATHON XUMUU
(IUPAC) odunuanbHO MpHU3HAT TPUOPUTET POCCHICKO-
aMEepHKaHCKOrO KOJUIEKTHBA y4eHbIx Jlaboparopuu siuep-
HbIx peakiuii uM. I. H. @neposa O0beIMHEHHOTO HHCTHTY-
Ta SIACPHBIX MCCIeI0BaHUN U JIMBepMOpPCKON HalMOHAJb-
Ho# nmaboparopun um. 3.Jloyperca (CILIA) B OTKpbITHH
HOBBIX CBEPXTSDKEINBIX eMeHTOB [leprnoamueckoit Tabmm-
uel JI. U. MenpaeneeBa ¢ aroMHbIMH HOMepamu 114 u 116.

B cootBercTBum ¢ npasuiamu [UPAC mpaBo mpesio-
JKUTH Ha3BaHHUS HOBBIM 3JIEMEHTAM MPEI0CTABISIETCS aBTO-
pam. Ilocie neTanbHBIX U KOHCTPYKTHBHBIX OOCYXKICHUH
(mpoBenensl Tpu TenekoHpepenuu JyoHa—JInBepmop)
aBropckuii koymekTuB HampaBuil B [UPAC coBMecTHOE
NPE/JIOKEHNEe Ha3BaTh HOBBIE JJIGMEHTBI (hireposuem
(114-i1 snemenT) u augepmopuem (116-ii deMeHT).

@neposuii (flerovium, FI) — B dects Jlaboparopuu
simepHbIX peaknuid um. I H. @neposa OV, sBrsromericst
MIPU3HAHHBIM JIUAEPOM B OOJIACTH CHHTE3a CBEPXTSHKEIBIX
anemenToB. [.H.®nepoB (1913-1990) — BeImaronuiics
(U3UK-AEPIIKK, aBTOP OTKPBITHS HOBOTO BHJA pajdOaK-
TUBHOCTH — CIIOHTAHHOTO JICJICHUS TSDKENBIX S1ep, OCHO-
BOTIOJIOKHHIK PSi7Ia HOBBIX HAyYHBIX HAIPaBICHUH, OCHOBA-

- .
AT THE LABORATORIES OF JINR

TeJIb U NIepBbId qupekTop Jlaboparopuu saepHbIX peakiui,
KOTOpast cefiuac HOCUT €ro UMsl.

Jlusepmopuii (livermorium, Lv) — B uecth JluBep-
MOPCKOH HaIMOHAJIBHOM J1aboparopuu uMm. 3. JloypeHca u
MecTa ee pacroioxenus: ropoaa Jlusepmop (mwrar Kanu-
¢dopuus, CIHIA). Yuensie Jlusepmopa yxe 6onee 20 ner
y4YacTBYIOT B NPOBOAWMBIX B JlyOHe sKCHepHMEHTax I1o
CUHTE3Y HOBBIX DJIEMEHTOB.

JlabopaTopusa nHdOpMaLMOHHbIX
TeXHOJIorum

Corpynnukamu JIUT u JI®BD mnposeaeHa BaxHas
paboTa 1O aHamM3y HEYNpyroro M YIpPyroro paccesHHuit
QHTUIPOTOHOB MPOTOHAMHU W sApaMu. B wacTHOCTH, OBIIT
BBINTOJTHEH AHAJM3 CYIIECTBYIOUIUX AKCHEPHUMEHTAIBHBIX
JTAaHHBIX O CEUCHUSX IMOMIOIICHMSI AaHTUIPOTOHOB SApaMU
1 TIOKA3aHO, YTO OHM XOPOMIO BOCIIPOM3BOIATCS B PaMKax
mayoepoBckorr momenu [1]. KiroueBBIM MOMEHTOM aHa-
TM3a SBISIETCS] MCIIONB30BAHHUE MAapaMETPHU3AIMK TTOIHBIX
U YIOPYTHX CEYEHHH aHTHUIPOTOH-IPOTOHHBIX B3aHMMOICH-
cTBUil B obiactu sHepruit or 20 MaB mo 1000 I'3B. Ha
9TOH OCHOBE pa3padOTaH KOMIUIEKC IIPOTpaMM JUIsl pacdyeTa
TIOJTHBIX CEUYEHWH M MOJEIMPOBAHUS YIPYTOTO PACCESHUS

Flerov Laboratory of Nuclear Reactions

The International Union of Pure and Applied
Chemistry officially acknowledged the priority of the
Russian—American group of scientists from the Flerov
Laboratory of Nuclear Reactions of the Joint Institute for
Nuclear Research and the Lawrence Livermore National
Laboratory (USA) in the discovery of new superheavy ele-
ments with atomic numbers 114 and 116 of the Mendeleev
periodic table.

According to the [UPAC regulations, the right to sug-
gest the names of the elements is rendered to the authors.
After detailed and fruitful discussions (three Dubna-—
Livermore teleconferences have been held), the group of
the authors forwarded a joint proposal to IUPAC to name
the new elements flerovium (114) and livermorium (116).

The name flerovium (symbol F1) has been given in hon-
our of the JINR Laboratory of Nuclear Reactions named
after G. N. Flerov — which is a top-ranked leader in the syn-
thesis of superheavy elements. G.N.Flerov (1913—-1990) is
an outstanding physicist in nuclear physics, the author of
the discovery of a new type of radioactivity — the sponta-
neous fission of heavy nuclei, the initiator of a number of

new scientific trends, the founder and the first director of
the Laboratory of Nuclear Reactions, named after him.

The name livermorium (symbol Lv) has been given in
honour of the Lawrence Livermore National Laboratory
and its location, the city of Livermore, California, the USA.
Scientists from Livermore have been involved in the Dubna
experiments on the synthesis of new elements for more than
20 years.

Laboratory of Information Technologies

Important work has been done by researchers of LIT
and VBLHEP on the analysis of elastic and inelastic scat-
tering of antiprotons by protons and nuclei. In particular,
an analysis of existing experimental data on the absorption
cross sections of the antiproton by nuclei was performed. It
is shown that they are well reproduced within the Glauber
model [1]. The key moment of the analysis is the usage
of parameterization of total and elastic cross sections of
antiproton—proton interactions in the energy range from
20 MeV up to 1000 GeV. A package of computer codes for
calculations of the cross sections and simulations of elastic
antiproton and antinuclei scattering by protons and nuclei
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AQHTUIIPOTOHOB U aHTHUSAEP IPOTOHAMH U SIAPAMHU, KOTOPBIN
BKJIIOYEH B MakeT MojenupoBanus Geant4.

Juddepenunanbable ceueHus ynpyroro aHTHIIPOTOH-
SIIEPHOTO U aHTHUSAPO-SIEPHOTO PACCESHUM XOPOIIO OMNu-
CBIBAIOTCSI MOJIENIBIO CHJIBHOTO TONIOLIEHHSA. ABTOpaMU
MO0Ka3aHO, YTO MOJENb MPUMEHHMa KaK K aHTHUIIPOTOH-
MPOTOHHBIM [2], TaK U K MPOTOH-IIPOTOHHBIM JaHHBIM [3].
Bonee Toro, oHa no3BoJseT JOCTUYb OTAMYHOIO ONUCAHUS
JIaHHBIX COTpyAHMYecTBa Totem, HEAABHO MOJyUYEHHBIX Ha
6osnbiiom agponHoM komtaiaepe (LIEPH, XKenesa).

PaGora mpoBoguTCS B paMKax IOJTOTOBKH IKCIICPH-
meHta PANDA Ha OynymieM yCKOPHUTEIbHOM KOMILIEKCE
FAIR B GSI (I'epmanust), a Tarke Uil U3yYSHUs] HEJIABHO
oTKpbITEIX (MapT 2011 1) siaep aHTHTENNS.

1. Vorcuncxuii B. B. u dp. // Phys. Lett. B. 2011. V.705. P.235.

2. Ianoan A. C., Yocuncxuii B. B. // Ilucema B XKOT®D. 2011.
T.94. C.539.

3. Vowcunckuii B. B., I'anoan A. C. arXiv:111.4984 [hep-ph].

Corpynaukamu JIMT coBMECTHO C KOJIJIeTaMd U3 WH-
ctutytoB PAH UTOb, UBK, Ub (ITymuHo) co3man makeT
MIPOrpamMM JUIsl UCCIIENOBAHHS U BU3YaJH3aIl[H OOJBIIOTO
KJ1acca OeJKOBBIX KOMIUIEKCOB Ha Pa3HBIX YPOBHSX (aTo-
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MBI, OCHOBaHUSI, LIENOYKH, penbed). Brepsble momydeHa
BO3MO)KHOCTb M3y4aTh IOBEPXHOCTH MOJEKYJ JOCTAaTOUYHO
CJIOHOM (POPMBI C TPEeIbHON TOYHOCTBIO B paMKax OJi-
HOTO NOJHO(YHKIIMOHAJIBHOTO KOMIUIEKCA KapTorpapupo-
BaHMs. YKa3aHHBINM MaKeT BKIIOYAET KaK IPOrpaMMBI € Ipa-
¢uueckuM uHTEpPEHcoM, TaK ¥ KOHCOJIBHBIE NPOrPaMMBI
JUIL MacCOBOTO pacyeTa KapT B PACHpPEeAeSICHHOHN BbIUUC-
auTenbHOi cpene. OH comepKUT HAabop CKPUNT-MOYIei
(B TOM umcne A pealu3aluM 33JaHHOW MOJIb30BaTesIeM
CTPYKTYPBI JAHHBIX), & TAKKE Pa3JIMUHbIe CEPBUCHBIE TIPO-
rpamMMsbl, Hanmpumep nporpammy-monntop NetdBBio s
YIOpaBJIEHUS 3aJJaHUSIMU M yIAJIEHHOIO JOCTyIa K Pe3yib-
TaTaM MacCOBOI'O CUETa C UCIOJIb30BAHUEM 3aLIUIIEHHOTO
coequnenus. IIporpammsl kommiekca ucnons3yror PDB-
¢aiinsl 13 OaHka OeNKOBBIX JaHHBIX. Jlnst OelKoB BO3-
MOXKHO IIOJIy4eHHE KapT ¢ (yHKIHOHAIBHON PacKpacKou
aroMoB ¥ penbeda B mpoekiun AutoBa—Xammepa (Tpo-
rpamma SURFACE-2008) wiau B OpUIMHAIBHON IMJIMH-
npuueckoit mpoekuuu (nporpamma PROT-Z). Tporpamma
helix-DNA obecrieunBaeT MoJIy4YeHUE KapT MMOBEPXHOCTH
cnupanbHbix Moniekyn JIHK/PHK B Buzme oproronanbHOM
MPOEKIUH TPEXMEPHOI CTPYKTYphI Ha MIOCKOCTh. B maker
NporpamMM KOMIUIEKCa BKIIIOYEHA MOJM(UKAIHMS IPOrpam-
Mbl SURFACE, pa3pa6orannas panee B cpene OS DOS st
KapTorpadupoBaHus TOBEPXHOCTH NIOOYISIPHBIX OEJIKOB B

has been created on the ground. The package is included
now in the Geant4 simulation toolkit.

Differential cross sections of elastic antiproton—nucle-
us and antinucleus—nucleus scatterings are well described
by a strong absorption model. The authors have shown that
the model is also applicable to antiproton—proton scattering
data [2], as well as to proton—proton data [3]. Moreover,
it results in an excellent description of the Totem collab-
oration data recently obtained at the Large Hadron Collider
(CERN, Geneva).

The work is carried out in the framework of the prepa-
ration of the PANDA experiment at the future accelerator
complex FAIR at GSI (Germany). It is also aimed at the
study of recently discovered (March 2011) antihelium nu-
clei.

1. Uzhinsky V. et al. // Phys. Lett. B.2011. V.705. P.235.

2. Galoyan A.S., Uzhinsky V. V. // JETP Lett. 2011. V.94.
P.539.

3. Uzhinsky V., Galoyan A. arXiv:111.4984 [hep-ph].

A software package for the study and visualization of
a wide class of protein complexes at various levels (atoms,
bases, chains, relief) has been designed at LIT in coopera-

tion with researchers of ITEB RAS, ICB RAS, and IPR
RAS (Pushchino). For the first time it provides a way to in-
vestigate the atoms of the molecule surface of quite a com-
plex shape with ultimate accuracy in the framework of one
full-functional mapping complex. This package comprises
programs with a graphic interface, as well as console pro-
grams for a mass computation of the maps in a distributed
computing environment. It contains a set of script-modules
(including those for realization of the data structure prede-
termined by user), as well as various service programs, for
instance, a specialized monitoring program NetdBBio to
manage jobs within the distributed computing environment
and a remote access to the mass calculation results using
a protected connection. The inputs of these are PDB files
from the Protein Data Bank. For the proteins it is possible to
obtain maps with a functional atom and relief coloration in
Aitov—Hammer projection (SURFACE-2008 program) or
else in an original cylinder projection (PROT-Z program).
The helix-DNA program provides obtaining the maps of the
surface of the DNA/RNA spiral molecules as an orthogo-
nal projection of a 3D structure on the plane. A modified
SURFACE program, developed earlier in the OS DOS en-
vironment for mapping the surfaces of globular proteins
in the Aitov—Hammer projection, was added. The package
includes «compact» versions of the mentioned computer




B NABOPATOPUAX NHCTUTYTA

npoekiuu AutoBa—Xammepa. B cocTaB koMIuiekca BXOIST
«KOMITAaKTHBIC» BEPCUHU BBIIICHA3BAHHBIX MPOrPAMM: IIPO-
rpammbl SURFACE-compact, PROT-Zcompact u helix-
DNA-Zcompact. 13 sTux nporpamm ynainex rpaduieckuit
uHTepQeiic, Tak KaK OHU UCIOJIB3YIOTCS JIJIsl OPraHU3aIHK
MAaCCOBOTO CYeTa KapT B PaCHpPEACICHHOW BBIYUCIUTECIIb-
HOM cpefe. DTUM JOCTUTaeTCsl CyLIECTBEHHAss 3KOHOMMUS
KaK BBIUYHCIIUTEIIFHBIX PECYPCOB, TAK X BPEMEHH CUCTA MIPH
HCCJICIOBAaHUU OJJHOTHITHBIX CTPYKTYpP NaHHbIX. J[Js moiry-
4yeHHs rpaduuecKux U300paKCHUH KapT pe3ysIbTaThl cue-
Ta HMCIIOJB3YIOTCS MOJHBIMU BEPCHSIMU COOTBETCTBYFOIIUX
nporpamM. Co31aHO TOAPOOHOE ONMCAHUE KOMILIEKCa,
YAOOHOE VTSI TPAKTUYECKOTO TIPUMCHEHHUSI.

B pamkax paboT 1o ONTUMU3AIMH AJITOPUTMOB KapTO-
rpadupoBanus it HykienHoBbiX kuciot JJTHK u PHK 6but
pa3paboTaH NMPUHIUIHAILHO HOBBIA METOJ] OPTOrOHAIBHO-
IO MPOCHHUPOBaHMs (B LWIMHAPUYCCKOU MPOCKIUK) aTo-
moB mosekynbl JIHK Ha miockocts kaptel. TlonydeHHble
pe3yNbTaThl, pa3padOTaHHBIC alTOPUTMBI, METOBI U IPO-
rpaMMBbl, UX peajn3aius B PACIPEICICHHON BEIYUCIUTEIIb-
HOWM cpejie MOTYT OBITh MCIOJB30BaHbI JJISI POCKTUPOBA-
HUS OCTIKOB U MENTUIIOB, IIEJICHANPABICHHO MOAU(DHUIIUpY-
FOILIUX JKCIPECCUIO MOBPEXKICHHBIX T€HOB, YTO SIBISCTCS
OCHOBO# 3(p(heKTHUBHON TeHHOU Tepanuu.
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Aganacves O. A. u op. Coobmenne OUSAN P10-2011-108.
Jy6Ha, 2011.

JanbHeiee pazsutue nonyuyuia cucrema HEPWEB,
TIO3BOJISTIONIAs [TPOM3BOIUTE Hanbosee MOMyJspHbIE pac-
4eThl B (PU3UKE BBICOKHX JHEPTUH — pacueThl CEUeHHH
a/IpOH-3/IPOHHBIX, aAPOH-AJACPHBIX M SAPO-S/EPHBIX B3a-
MMOJICHCTBUI M pacyeThl XapaKTEPUCTUK BTOPUYHBIX 4a-
CTHI] B YKa3aHHBIX B3aMMOJCHUCTBHSAX C HCIIOIb30BAaHUEM
nporpamm-reHepatopoB. CIHMCOK ITPOrpaMM-TeHepaTopoB
BKITFOYAET Moziesb BHyTpusaepHoro kackana (CASCADE),
mozens FRITIOF, monens ynbpTpapens THBHCTCKON KBAaHTO-
Boit MmonekyssipHOU auHaMUKH (UrQMD), monens HIJING
n monens AMPT.

3aJjaHue XapaKTepPHCTHK CTAIKUBAIOLIMXCS YacTHIL
(oHEeprum coyaapeHusi, MaCCOBBIX YHCEN M 3apsisioB siIep,
MIPHUIIETHHOTO TTapaMeTpa B3aUMOICHCTBHIA, YHCIIa HEOOX0-
JUMBIX COYIApeHUH W HEKOTOPHIX MapaMeTpOB MOIeleil)
OCYIIECTBIIIETCS C WCIONb30BaHUEM Wweb-uHTepdeiica.
3ampoc oOpabaTeIBacTCS Ha cepBepe, U pe3ynbTaThl pabo-
THI ITPEACTABIISIIOTCS OJIB30BATENIO B BU/IE Web-CTpaHHIIBL.

Alexandrov E. et al. INR Communication E10-2011-126.
Dubna, 2011.

codes, namely, SURFACE-compact, PROT-Zcompact and
helix-DNA-Zcompact codes, wherein the graphic interface
has been excluded from the package since the mentioned
codes are used to organize the mass calculation of maps in
a distributed computing environment only. Thus, one can
reach a significant saving of both computing resources and
computing time when studying single-type data structures.
In order to obtain graphic images of the maps, one should
use the full versions of the corresponding codes. A detailed
description of the package suitable for practical applica-
tions is available. In the framework of the research work on
the optimization of mapping algorithms for nucleic acids
DNA and RNA, a new method of orthogonal projecting (in
cylindrical projection) of atoms of DNA molecule on the
plane of the map has been developed. The obtained results,
developed algorithms, methods and codes, as well as their
implementation in the distributed computing environment,
can be used for designing proteins and peptides, purpose-
fully modifying the expression of damaged genes, as a basis
of effective gene therapy.

Afanasyev O.A. et al. INR Communication P10-2011-108.
Dubna, 2011.

A status report of the web page of the HepWeb sys-
tem developed at LIT was published. The HepWeb allows
users to perform the most popular calculations in high en-
ergy physics, namely estimates of hadron—hadron, hadron—
nucleus and nucleus—nucleus interaction cross sections as
well as estimates of secondary particles’ characteristics in
the interactions using Monte Carlo event generators. The
List of the generators includes a Dubna version of the intra-
nuclear cascade model (CASCADE), the FRITIOF model,
the ultrarelativistic quantum molecular dynamic model
(UrQMD), as well as the HIJING and AMPT models.

Setting up the colliding particle/nucleus properties
(collision energy, mass numbers and charges of nuclei, im-
pact parameters of interactions, and number of generated
events) is achieved using a web interface. A query is pro-
cessed by a server, and results are presented to the user as
a web page.

Alexandrov E. et al. JINR Communication E10-2011-126.
Dubna, 2011.

The work «Resonance Tunneling of a Coupled Pair of
Particles in the Adiabatic Representation» performed by
researchers from LIT, BLTP, and INP NNC RK (Almaty,
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B pabore «Pe3onaHcHOe TyHHETMpPOBAaHHE Taphl CBS-
3aHHBIX YacCTHI| B aJMa0aTHYECKOM IPEICTABICHUN» CO-
tpynaukamu JIAT, JITO, UAD (Anma-Ara, Kazaxcran)
paccMOTpeHa MOJIENIb PE30HAHCHOTO KBAaHTOBOIO TyHHE-
JIMPOBAHUS COCTABHBIX Map YAaCTHIl MM HOHOB, CBSI3aHHBIX
OCLMJUIATOPHBIM MOTEHIUAJIOM, Yepe3 KOPOTKOJEeHCTBYIO-
1[1e WIN JaJdbHOJEHCTBYIONUE OTTAJIKUBAIOIIUE MOTEH-
nuanbHble Oapbepbl. JlaHHAs MoOJeNnb NPHUMEHSETCS IS
H3YYEHUs] MMEIOIIEro MeCTO B (DPM3HMKE TSDKEIBIX MOHOB U
KBaHTOBOM XMMHHU PE30HAHCHOTO 3 PeKTa KBAHTOBOH IPO-
3payHOCTH, 3aKJIIOYAIOLIErOcsi B HEMOHOTOHHOM IIOBEJIE-
HuM K03 duLneHTa NpoxokaeHus. it CHMMETPUYHBIX U
KOPOTKOAECHCTBYIOIINX MOTEHIIUATIOB Pe3yIbTaThl PAaCUe€TOB
MetoioM KaHTOopoBHuYa COBHANAIOT C pe3yibTaTaMU YHC-
JICHHOTO DPELIeHUs ABYMEPHOIO ypaBHEHMsS METOIOM Ma-
TPUUYHOMN MPOTOHKU C UCHONb30BaHueM MeTona Hymeposa.

Iyvcee A. A. u op. // Bectauk MI'TY CTAHKUH. 2011 (B me-
Yaru).

Yye6HO-HayUHbIN LEeHTP

Yueonslii npouecc. B Hosope 2011 . Pocobpran3zo-
poM MuHHCTepcTBa Haykd U oOpazoBaHui PP YuebHo-
HAayYHOMY IIEHTpY Oblla BbIJaHA OecCpoyHas JIMIICH3HSI
Ha JeqaTenbHOCTh acnupanTypsl OMSN. B 2011 . B aciu-

pantype OUSAN obOyuanuce 72 uenoBeka w3 ApMEHUH,
Benopyccun, Monnasuu, PO, Typruu, Yikpaunsl. 7 acnu-
pantoB YHII OUSU B 2011 r. 3amutunu kaHIuAaTCKUE
JccepTaLuy.

27 oktsa0ps 18 crymeHTOB Kadeapbl «DIEKTPOHHUKA
¢usngecknx ycraHoBok» MIUPDA ycmemHo 3amuTHim
JMIUIOMBI, U3 HUX 14 4eoBeK Ha «OTINYHOY.

Ha caiite YHII (http://uc.jinr.ru/) oOHOBHIIOCH comep-
ykaHue 0a3bl JAaHHBIX yU4eOHBIX KypcOB (pyccKasi U aHIIHIA-
CKasi BEPCHH) 10 pasznuenaM: (pu3KKa 4acTUI[ U KBaHTOBas
teopus nons (33 Kypca); MareMaTHuecKass ¥ CTaTUCTHYe-
ckast pusuka (19); koHAEHCHPOBaHHbBIE Cpe/bl, (pr3nka Ha-
HOCTPYKTYp W HeirpoHHas ¢usuka (15); snepHas ¢usn-
ka (20); ¢puzudeckue ycranoku (17); nHPpOpMALMOHHbIE
texaonoruu (19).

Hayynas mkoJia qJs1 yuurteseii GU3MKU U3 CTPaH-
yuyactHun OUSIHN. 5-1 Haydnas mkona it yuureneit gpu-
3uKK n3 crpan-ydactHur OMSIN paborana ¢ 30 oxTsaOps
mo 5 HosOps 2011 . B XKenee. B Hell mpuHsIHM ydacTue
48 yuauTtenei n3 o0meodpa3oBaTeIbHBIX yupexaeHuit Poc-
cuiickoit denepannu: Anras, Kpacnospckoro kpas, OMcka,
XanTel-MaHncuiicka, Ilerpo3zaBoncka, bapaayna, YibsaHOB-

Kazakhstan) discusses a model of the resonant quantum
tunneling of a pair of coupled particles or ions interacting
by a potential of oscillator type through short-range or long-
range repulsive potential barriers. The model is used for in-
vestigation of the quantum transparency resonance effect in
heavy ion physics and in quantum chemistry which results
in a nonmonotonic dependence of the transmission coef-
ficient. For symmetric and short-range potentials the results
obtained by means of the Kantorovich method coincide
with those obtained from the numerical solving of a two-
dimensional equation by a matrix stepwise pursuit method
using the Numerov method.

Gusev A. A. etal. // Vestnik MSTU STANKIN. 2011 (in press).

University Centre

Educational Process. In November 2011 the Federal
Education and Science Supervision Agency of the Ministry
of Science and Education of the Russian Federation granted
the University Centre a perpetual license for postgraduate
education at JINR. Seventy-two students from Armenia,
Belarus, Moldova, the Russian Federation, Turkey and
Ukraine were educated at the JINR postgraduate courses
in 2011. Seven graduate students of the University Centre
passed their dissertation defense in 2011.

On 27 October 2011, 18 students from the Department
of Physical Equipment Electronics of Moscow State
Institute of Radio-Engineering, Electronics and Automation
passed their diploma defense successfully, 14 of them with
the marks «excellent».

On the UC website (http://uc.jinr.ru/) the database con-
tent on the educational courses (Russian and English ver-
sions) was updated in the following sections: physics of
particles and quantum field theory (33 courses); mathemat-
ical and statistical physics (19); condensed matter, physics
of nanostructures and neutron physics (15); nuclear phys-
ics (20); physical equipment (17); information technolo-
gies (19).

Scientific School for Teachers of Physics from the
JINR Member States. The fifth scientific school for teach-
ers of physics from the JINR Member States was held from
30 October to 5 November 2011 in Geneva. Forty-eight
teachers of general educational institutions of the Russian
Federation: Altai, the Krasnoyarsk Territory, Omsk, Khan-
ty-Mansiysk, Petrozavodsk, Barnaul, Ulyanovsk, Penza,
the Stavropol Territory, Cheboksary, Kazan, Voronezh,
Samara, Tver, Moscow, St. Petersburg and other cities,
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cka, [Tenssr, CraBpomnonbsckoro kpas, Yebokcap, Kazanu,
Boponexa, Camapsr, TBepu, Mocksbl, Cankt-IleTepOypra
U Apyrux roponos. [lyOHy npejacTaBisiia yauTeiab Gu3nKu
mkousel Ne 11 M. T. Ocunenxosa.

[Ikona Obuta  OpraHM3oBaHa IIPU  TIOJIEPK-
ke MunucrepcTBa oOpazoBanusi M Hayku Poccuiickoit
denepanyu B paMKax ¢eaepaibHOM [eIeBoi IporpaMMBl
«HayuHble 1 HayyHO-TIeJaroruueckue KaJapbl THHOBALIMOH-
Hoit Poccun» Ha 2009-2013 rr.

VY4acTHUKY CITyIIANU JIEKIIUU BEAYIIUX CHELUATUCTOB
OUAN u LIEPH, 3HakoMMINCH € IKCIEPUMEHTAIBHBIMU
yYCTAHOBKaMU Hay4HbBIX ILEHTPOB, 0OCYXKIali COBPEMEH-
HBIC HAIPaBJICHUS U TEH/ICHIIMH MTPEToiaBaHus pU3NKH.

Wudopmanust 00 opraHuzalii ¥ NPOBEACHUH HIKOJ
pa3MmelaeTcs Ha clielualbHOM caiite «BupryanbHas aka-
nemust GU3UKK BeICOKUX aHepruit» (http:/teachers.jinr.ru/).
OH co3faH Il Ipe3eHTallud U CONPOBOXKAEHUS HAy4HO-
obpazoBarenbHbIX nporpamm OMSM aist MIKOJIBHUKOB |
yuauteneil u3 ctpan-ydactHun MHctutyTa.

3acenanmne kadeapsl (yHIAMEHTAJABHBIX H MpPH-
KJIAQJHBIX npobjieM ¢u3uku MuUKpomupa. 13 oxradps
COCTOSITIOCH OUYepefHOe 3acenaHme 0a3oBOH  Kadempsl
(hyHIAMEHTAIBHBIX M MPUKIATHBIX MPOOIeM (PHU3UKH MH-
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kpomupa MOTHU, Ha KOTOPOM NPHUCYTCTBOBAIl AUPEKTOP
OUSIN B. A. Margsees, pykoBonurenu kadenpst: /. B. @yp-
caes, C.3.Ilakynsk, I A. lllenkoB, a Takxke mpenojaaBare-
m: A.B.ApOyzoB, A.B.Imanpimes, A.B.Hecrepenko,
A.M.TloBonouxkwuii, 0. M. lykpunos (JIT®) u M.T. Ca-
noxHukoB (JIOBD). B moBectke JHS ObUIM ClieqylOIIne
BOIIPOCHI: UCTOPHSI PAa3BUTHS U TEPCIEKTUBBI PaOOTHI Ka-
¢enper Ha 2011/12 y4eOHBIN T0/, BOIIPOCH O PYKOBOJICTBE
Ka(enpoii, CIIMCKH MperoaBareliei, BOIPOCH MaTeprab-
HOUW TIOMOIIM CTYAEHTaM M OIIaThl paboThl Tpero/iaBare-
Jel, a TakKe MepPCIEeKTUBBl PaCIpPeeICHUs BBIITYCKHUKOB
kadenpsl 1o yadboparopusim MHcTuTyTAa.

Buneoxondgepenuuu. 26 HOSOPS COCTOSATACH BUACO-
xoH(pepernus mexnay OMAN u mumeem Ne 1 T Ietpo-
3aBozcKa. BuaeokoHdepeHmus Oblia OpraHHU30BaHA IIO
MPOCHOE OPTrKOMHTETA €KErOTHON TOPOACKOH (hHU3NIECKOM
xoH(pepenun «Pu3uka xu3am» B [leTpo3aBoacke.

B me#l mpunsim ywyactue 150 OIKONBHUKOB (QH3H-
Ko-MaremaTnueckux kKiaccoB jmmess Ne 1 u mkonsr Ne 27
ITerpo3aBozcka, yunresneir 00pa30BaTeIbHBIX YUPEKICHIH
TOpofa, CTYACHTOB M IperofaBareseil (hHU3MKO-TeXHUYe-
ckoro (akynsreta I[leTpo3aBoACKOrO TOCYIapCTBEHHOTO
YHHUBEPCHUTETA.

participated in the school. Dubna was represented by Irina
Osipenkova, teacher of physics from school No. 11.

The school was organized with the support of the
Ministry of Education and Science of the Russian Federation
within the framework of the Federal Targeted Programme
«Academic and Teaching Staff in Innovative Russia» for
2009-2013.

The participants listened to the lectures given by lead-
ing specialists from JINR and CERN, learned about experi-
mental facilities of different scientific centres and discussed
current trends and tendencies in teaching physics.

Information on organization of schools is given on
a dedicated website «Virtual Academy of High Energy
Physics» (http://teachers.jinr.ru/). It was developed in order
to present and support JINR scientific and educational pro-
grammes for secondary school students and school teachers
from the JINR Member States.

Meeting of the JINR-Based Department of MIPT
«Fundamental and Applied Problems of the Microworld
Physices». On 13 October a regular meeting of the JINR-
based department of MIPT «Fundamental and Applied
Problems of the Microworld Physics» was held. The event

was attended by JINR Director V.A.Matveev, Directors of
the department D. V. Fursaev, S.Z.Pakuliak, G. A. Shelkov,
and the lecturers A. B. Arbuzov, A. V. Gladyshev, A. V. Nest-
erenko, A.M.Povolotskiy, Yu. M. Shukrinov (BLTP) and
M. G. Sapozhnikov (VBLHEP). At the meeting the follow-
ing issues were discussed: the history of development and
the prospects of the department work for 2011/12 academic
year, management of the department, lists of lecturers, fi-
nancial assistance for students, coverage for lecturers’ work
and prospects for distribution of department graduates over
the Institute Laboratories.

Video Conferences. On 26 November a video con-
ference was held between JINR and Petrozavodsk lyceum
No. 1. The video conference was organized upon the re-
quest of the organizing committee of the annual city phys-
ics conference «The Physics of Life» in Petrozavodsk.

One hundred and fifty students from physics and
mathematics classes of lyceum No. 1 and school No. 27 in
Petrozavodsk, teachers from educational institutions of the
city, students and lecturers from Physics and Technology
Department of Petrozavodsk State University participated
in the event.
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Ha MHOTrOYMCIIEHHBIE BOIIPOCHI, OT OIpeieeH s 0030-
Ha Xurrca Ji0 npo0aeMbl yTHIIM3ANUU PaJMOAKTHBHBIX OT-
XO0JIOB, OTBevaslu codpasiuuecs B ayaquropun Y HI corpyn-
nuku WUucturyra: A.B.Benusixos (JIT®), B. A. Bacuisen
(JINT), C.3.Makymsk (YHL), IO.A.Ilane6paruen
(JI®BD), A.B.Kapnos (JISIP), M.C.JIsmko (JIPB),
J.B.Haymos (JISII), C.H. Henenbko (JITD).

Opranu3zanusi BU3UTOB. B centsiOpe u oxta0pe
MIPOIIUTN HEJIENMbHbIEC MPAKTUKH AJIsl ABYX IPyNII (110 6 Yerno-
BEK) CTY/ICHTOB YKPAaHMHCKHUX By30B. 3aHSTHS IO TPHU] TIPO-
Boauau corpyaHuku JINT.

7 okTs6pst ms 16 crynertoB MOTU 6putn oprannszo-
BaHbI 3KcKypeun B JIAIL, JIAP, JIOGBD.

14 oxtsa6ps mist 26 ydenumkoB 1mkoiael Ne 1270
. MockBel u 25 Hos0ps mms 40 yuennkoB mumes Ne 1580
mpu MI'TY um. H.D.baymana Oputn opraHn30BaHbBI HKC-
kypcuu B JISP, IH® u JI®BD.

IMoaroroBka u moBblllleHHEe KBAJIU(PUKALUN Pado-
unx, UTP u cay:xkamux. Ha xypcax mo noaroroske nep-
coHaJsia, 00CITy’)KUBAIOLIETO OOBEKTHI, MO/IBEIOMCTBEHHbIC
Pocrexnanzopy u AToMHaI30pYy, Iponu odydeHue 63 co-
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TpyaHuka MHCTHTYTa, a Takxke 32 coTpyAHUKA JyOHEHCKHX
opranmzaiuii B yueoHom nynkre OSSN no npodeccusim,
noaBeoMCTBeHHBIM Poctexnanzopy P®. B 2011 r. 22 co-
TpyaHuKa MHCTHTYTa NOBBICHIIM CBOIO KBaJH(UKALMIO HA
pa3IMYHBIX CEMUHAPAX, OPraHN30BAHHBIX yUeOHBIMH 3aBe-
nenussmu Jlyousr u Mocksbl. 38 corpymaukoB OUSUN 3a-
BepHIMIN 00y4eHHe Ha Kypcax, oprannzoBanHbix B OMSIU,
U arTecToBaHbl LleHTpaIbHON aTTeCTAalIOHHONM KOMHCCH-
eit OMSU. B 2011 r. opraHu3oBaHa aTTecTallis B TEPpH-
TOpPHAJIbHON aTTeCTallMOHHON Komuccuu PocrtexHanzopa
11 pyxoBOIsIIMX PAaOOTHUKOB U CIIEHAIUCTOB MHCTHTYTA
[0 HOPMAaTHUBHBIM IPABOBBIM aKTaM M HOPMAaTHBHO-TEX-
HUYECKHM JOKYMEHTaM, YCTaHABJIMBAIOUIMM TpeOOBaHUs
NPOMBIIIJICHHOH 0€30I1aCHOCTH B Pa3iIMYHBIX OTPACIsX
Hajaszopa. 12 yvammxea MOIIOK u MOATT npouuiu npo-
U3BOJICTBEHHYO npakTuky B OUSUN B 2011 1.

B YHII nponomkarot padoTy Kypchl aHIITMHCKOTO SI3bI-
Ka /ISl aCHUPaHTOB U coTpyaHukoB OVAN.

B YHII ¢ okts6pst 2011 1. paGoTaroT Kypchl pycCKOro
A3bIKA JUUISI THOCTPAHHBIX CIIELUAIUCTOB.

Numerous questions, from definition of Higgs bo-
son particle to the problem of utilization of radioactive
wastes, were answered by JINR staff members at the UC
conference room: A.V.Bednyakov (BLTP), V. A. Vasiliev
(LIT), S.Z.Pakuliak (UC), Yu.A. Panebrattsev (VBLHEP),
A.V.Karpov (FLNR), M. S. Lyashko (LRB), D.V.Naumov
(DLNP), and S.N.Nedelko (BLTP).

Organization of Visits. In September and October,
one-week programmes for two groups of students (6 stu-
dents in each group) from Ukrainian universities were orga-
nized. Lectures on GRID were given by LIT staff members.

On 7 October, excursions to DLNP, FLNR and
VBLHEP were organized for 16 MIPT students.

Excursions to FLNR, FLNP and VBLHEP were
organized for 26 pupils from Moscow school No. 1270
on 14 October, and on 25 November for 40 pupils from
the Bauman Moscow State Technical University lyceum
No. 1580.

Training and Qualification Improvement of
Workers, ITR and Employers. At the training courses

for the personnel who perform maintenance of the sites
subordinate to Rostechnadzor and Atomnadzor, 63 staff
members of the Institute were trained; 32 staff members
of Dubna organizations were trained in professions
subordinate to Rostechnadzor of RF at the JINR training
centre. In 2011, 22 staff members of the Institute improved
their qualification at different seminars organized by
the educational institutions of Dubna and Moscow. One
hundred and ten staff members of JINR were trained at
the courses organized at JINR and attested by the Central
Attestation Commission of JINR. In 2011 the attestation
was organized in the Territorial Attestation Commission of
Rostechnadzor on the normative legal acts and normative-
technical documents that set the requirements for industrial
security in different fields of supervision of 11 executive
workers and specialists of the Institute. Twelve students of
MOPEK and MOATT passed the practical training at JINR
in 2011.

English courses for postgraduate students and staff
members of JINR have been started at the JINR University
Centre.

Since October 2011 Russian courses for foreign spe-
cialists have been started at the JINR University Centre.
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KBapkoBasi Mmogesb 1Jis TeTpakBapka X(3872)

CrieKTp 4apMOHUSI MOXKET OBITH BBIYMCIICH B paMKax
HEpeJISITUBUCTCKON KBapKoBOHW Monenu. Bce mnpernckaszan-
HBIC COCTOSTHHS YapMOHHSI HIKE TIOpOTa POXKIACHHS YaCTHI]
C OTKPBITHIM YapMOM YCTaHOBJICHBI SKCIIEPUMEHTAIIBHO,
XOTSl psiJl TapaMeTpoB, XapaKTepH3YIOIIUX HMX pacHajbl,
JIOJDKEH OBITH OTIpeziesieH ¢ OoJiee BHICOKOM TOYHOCTHIO (Ha-
MIpUMep IUPUHBI X MOJBI pacnajoB ki, u 7, (25)). Beime
Topora HaiJICHO TOJIBKO ISITh COCTOSIHUI: O/THO M3 HUX, Ha-
3BaHHOE X(3872)-Me30HOM, JJOCTATOYHO XOPOIIO YCTaHOB-
JICHO M HaOJIONIAJIOCh B HECKOJIBKUX PA3IMYHBIX PEAKIHIX
HE3aBHCUMBIMH KoytabopanusMu. HoBble cocrostHus, B
yacTHOCTH X(3872)-Me30H, SIBISIOTCS OYCHb y3KHUMH, a UX
Macchl OJIM3KH K ToporaM pokaeHust D-anti-D*-Me30HOB.
JlanHble (akThl HE COMIACYIOTCA C MpeCcKa3aHUsIMHU KBap-
koBoii Moztenn. HanGornee BeposTHBIMU KaHAMaTaM1 MOT-
i Obl OBITh 1D- wimu 2P-coctostHUs yapMoHus. OJHAKO
1D-cocTosiHUSL HaXOASATCsl CylIecTBeHHO Huke 3872 M»aB,
a 2P-cocTostHMSI HECKOJIBKO BhIIe. [loaToMy B nuTeparype

WHTCHCHBHO 00CYKIar0TCst MHTepIpeTanun X(3872)-me30-
Ha 00 KaK aApOHHOI MOJIEKYIbL, TMOO0 KaK TeTpaKBapKa.

V3kuii pesonanc X(3872), cxoxwuii 110 CBOMCTBaM C yap-
MoOHHEM, ObUT OTKPHIT B 2003 1. xoimmadoparmeit Belle [1].
JanHbIil pe3oHaHC pacnagaercs Ha nt+m +JAy U umeeT
Maccy my=(3872,0+0,6 (crat.)+0,5 (cuct.)) MaB, xotopas
Omu3Ka K mopory poxaeHus D- u D*- Me30HOB. bbiio Haii-
JICHO, 4TO €ro mupuHa Mensle 2,3 MaB na 90 %-M ypoBHe
JIOCTOBEPHOCTH.

W3 wabmronenus pacmanma X(3872)—J/y+y, mpose-
JeHHoTo Koyutabopanusmu Belle [2] u BaBar [3], a Takxke u3
YIJIOBOTO aHAJN3a OBIJI C/IeTIaH BBIBOJ O TOM, YTO KBAHTOBBI-
MU yrciamu Me3oHa X(3872) moryT ObITh 160 17, nbo
2-*. Onnako Habmonenue pacnana X(3872) — DO+ DO+ 70,
cnenanHoe koutabopanusmu Belle [4] u BaBar [5], mo-
3BOJISIET C OOJIBIION BEPOSTHOCTHIO UCKIIIOUYUTH KBAHTOBOE
4yucno 2-F, MOCKONBKY NaHHBIA OKOMOMOPOTOBBIA pacmaj
JIOJDKEH OBITh CHITBHO TIOJIaBJICH B citydae J=2.

M. A. Ivanov, G. G. Saidullaeva

Quark Model for the Tetraquark State X(3872)

The charmonium spectrum can be calculated within
the framework of nonrelativistic potential models. All pre-
dicted charmonium states below the open charm threshold
are known, but the measurements of their parameters and
decays require to be completed with higher accuracy (e.g.,
width and decay modes of %, and 7.(2S5)). Only five states
are known above the threshold. The best studied resonance
is called X(3872). The new states, in particular the X(3872),
are surprisingly narrow and are often close to D-anti-D*
thresholds. This is not in a good agreement with quark
model expectations. The most likely candidates are 1D or
2P charmonium states; however, the 1D states tend to lie
below 3872 while the 2P states are somewhat above. These
facts motivate interpretations of some new states as hadron-
ic molecules or tetraquark states with hidden charm.

A narrow charmonium-like state X(3872) was observed
for the first time by the Belle collaboration in 2003 [1]. The

X(3872) decays into w'+m +J/y and has a mass
of my=(3872.0+£0.6(stat.)=0.5(syst.)) MeV. This value is
very close to the D-D* mass threshold. Its width was found
to be less than 2.3 MeV at the 90% confidence level.

From the observation of the decay of X(3872) into J/y
and a photon reported by both the Belle [2] and BaBar [3]
collaborations and from the angular analysis, it was shown
that the only quantum numbers compatible with the data
are 1** or 2-*. However, the observation of the decays into
D% D%70 by the Belle [4] and Babar [5] collaborations
allows one to exclude the choice 2" because the near-
threshold decay X— DO+ D0+n0 is expected to be strongly
suppressed for J=2.

The Belle collaboration has reported evidence for the
decay mode X—n'nn®J/y with a strong three-pion peak
between 750 MeV and the kinematic limit of 775 MeV [2],
suggesting that the process is dominated by the sub-
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Konnaboparus Belle [2] Taxke coobuuia o Habroae-
uun pacnaga X — ' nlJ/y ¢ APKO BBIPAKEHHBIM MTHKOM
Mexy 750 MaB u kunemartnueckum npenenom 775 MaB B
MIPEAIIOIOKEHNH, YTO JaHHbIH pacraj MpeuMyIeCTBEHHO
MIPOMCXO/NT 32 CYET HOANIOPOTOBOro npouecca X — w+J/y.

Bbu10 ycTaHOBNIEHO, YTO OPIHYMHT 3TOH MOABI OYTH
TaKOM Ke, Kak M OpIHUMHT MOIbI X — ' J/y.

OTO TrOBOPUT O CHJIBHOM HapyLIEHWHM H30CIHHA, I10-
CKOJIBKY TPEXITMOHHBIM pacraj IPOUCXOIUT Yepe3 IpomMe-
JKYTOUHBIH -Me30H (/=0), a ABYXIMOHHBIHA pacna — 4e-
pe3 MPOMEeXyTOUYHbIH p-Me30H (/=1).

[TosTOMY, B 4aCTHOCTH, TPYJHO OOBSICHHUTH JIBYXITHOH-
HBII pacriaji uepe3 MPOMEeXyTOUHbIH p-ME30H, €CIIH HHTEep-
MIPETHPOBaTh X-PE30HAHC KaK OOBIKHOBEHHBIH YapPMOHUYM
¢ u3ocnuHoM /=0.

B Hacrosiiiee Bpemsi Hanbosee HHTPUTYIOIUM BOIIPO-
COM sBysieTcst Bompoc uHTeprnperanun X(3872)-me3o0Ha.
[IpeumyiiecTBeHHO 00CYXIAalOTCSl JIBE€ BO3MOXHOCTH:
60 X(3872) siBisieTcsi CHUILHOCBSI3aHHON MOJIEKYJION M3
D- u D*-me30H0B ¢ 3Heprueit ¢z My—(Mp«+Mpy)=
=(—0,30+0,40) M»3B, 1100 4eThIPEXKBAPKOBBIM COCTOSHU-
€M — TEeTPaKBapPKOM, COCTABICHHBIM M3 IIBETHBIX JUKBap-
KOB M @aHTHAMKBAPKOB.

Mpbl  mpojenand HE3aBUCHUMBIM aHanmu3  CBOMCTB
X(3872)-Me30Ha B IPEAINOIOKECHUH, YTO OH SIBIISICTCS TE-

TpakBapkoM [6]. JlaHHBII aHaTU3 OBLT MPOBEICH B paMKax
PEISTUBUCTCKON MOJIEN KOHCTUTYIHTHBIX KBAPKOB C yue-
TOM WX KoH(aitHMmenTa [7]. YiaydmieHHas monenb [7] siB-
JISIETCSl YCHEIIHBIM Pa3BUTUEM MOJEIN KOHCTUTYIHTHBIX
KBapKOB, KOTOpasi ObLIA IIOCTPOCHA B HAIIIMX 00JICe PAHHUX
paboTax ¥ MPUMEHEHA KO MHOTUM OOJIACTSIM (DU3HUKH KaK
JIETKUX, TaK U TSDKEJIbIX KBapKoOB [8].

PenstuBucTckass Monenb KOHCTUTYSHTHBIX KBAapKOB
siBisieTcss 3P (MEKTUBHBIM KBaHTOBO-IIOJICBBIM IMOJXOIOM K
aJpOHHBIM B3aUMOJICHCTBUSIM, OCHOBAaHHBIM Ha JlarpaH-
JKMaHE B3aMMOJCHUCTBUS aJIPOHOB C UX COCTABIISIOLIUMU
KBapKaMH. 3HAHUE COOTBETCTBYIOLIETO HWHTEPIIOIUPYIO-
IIEro KBApKOBOTO TOKA MO3BOJIET BBIUUCISATH CAMOCOIIIA-
COBaHHBIM 00pPa30M MATPUYHBIC DJIEMEHTBHI (HU3UYCCKHUX
MIPOLIECCOB.

OTIHYUTENIEHOW 0COOCHHOCTRIO JAHHOTO TIOIXO0/a SIB-
JISICTCSL TO, YTO MHOTOKBAPKOBBIC COCTOSIHUS, TAKUE KaK Oa-
PHUOHBI (TP KBapKa), TETPaKBapKHU (YSThIpE KBApKa) U T. 1.,
MOTYT OBITh PACCMOTPEHBI U OMUCAHBI HA TOM € YPOBHE
CTPOTrOCTH, KaK M MPOCTEHUINE KBAPK-AaHTUKBAPKOBBIE CH-
cteMbl (Me30HBI). KOHCTaHTa CBSI3U aJ{pOHOB C MX HHTEP-
MOJUPYIOUIUMH  KBAPKOBHIMU TOKaMH OINPEACISeTCsS U3
ycnoBust cBsi3HOCTH Zi=0 [9], rne Zy — KOHCTaHTa nepe-
HOPMHPOBKH BOJIHOBOH (YHKIUM aapoHa. MarpuuHbie
JJIEMEHTHI (PU3UUECKUX TPOIECCOB OMPENENISIIOTCs HA00-

threshold decay X— w+J/y. It was found that the branch-
ing ratio of this mode is almost the same as that of the mode
X—mn'nJhy. These observations imply strong isospin vio-
lation because the three-pion decay proceeds via an inter-
mediate @ meson with isospin 0, whereas the two-pion de-
cay proceeds via the intermediate p meson with isospin 1.
Also the two-pion decay via the intermediate p meson is
very difficult to explain by using an interpretation of the
X(3872) as a simple charmonium state with isospin 0.

The most intriguing question at present is whether the
X(3872) is a loosely bound charm-meson molecule with a
binding energy of My—(Mps«o+Mpy)=(—0.30£0.40) MeV,
or a tetraquark composed of a color diquark and a color
antidiquark.

We provide independent analysis of the properties
of the X(3872) meson which we interpret as a tetraquark
state, as in [6]. We work in the framework of the relativistic
constituent quark model which has recently been extended
to include infrared confinement effects [7]. The improved
model [7] is a successful generalization of the relativistic
constituent quark model developed in our earlier works [8].

The relativistic constituent quark model can be viewed
as an effective quantum field theory approach to hadronic

interactions based on an interaction Lagrangian of hadrons
interacting with their constituent quarks. Once the relevant
interpolating quark current is written down, one can evalu-
ate the matrix elements of the physical processes in a self-
consistent way.

The nice feature of this approach is that multiquark sys-
tems, such as, e.g., baryons and tetraquarks, can be treated
on the same footing as the simplest quark—antiquark states.
The coupling strength of hadrons with their interpolating
quark currents is determined by the compositeness condi-
tion Zy=0 [9], where Z; is the wave function renormaliza-
tion constant of the hadron. Matrix elements are generated
by a set of quark loop diagrams, according to a 1/N, ex-
pansion. The ultraviolet divergences of the quark loops are
regularized by including vertex form factors for the hadron-
quark vertices which, in addition, describe finite size effects
due to the non-pointlike structure of hadrons. The relativ-
istic constituent quark model contains only a few model
parameters: the light and heavy constituent quark masses,
the confinement scale, and the size parameters that describe
the size of the distribution of the constituent quarks inside
the hadron.
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POM COOTBETCTBYIOIINX KBapKOBBIX JHarpaMm, KOTOpbIE
CTPOSITCS B COOTBETCBHH C 1/N, -pa3iioKeHHeM.

B Mozenu orcyTcTBYIOT yibTpaduoiIeToBbIe pacxonu-
MOCTH OJiaroziapsi BEPIIMHHBIM aJpOH-KBAPKOBBIM (HOpM-
(baxTOopaM, KOTOpbIE OIUCHIBAIOT HEJIOKAIBHYIO CTPYKTYPY
a/IpoHOB. PensTuBHCcTCKAs MO/IEb KOHCTUTYDHTHBIX KBap-
KOB COJICP’KUT HECKOJIKO CBOOOJHBIX MapaMeTPOB: MacChl
KOHCTUTYHTHBIX KBapKOB, IapameTp MH(pakpacHoro oo-
pe3aHusi, KOTOPBII XapaKkTepu3yeT o0yacTh KOHpaHMEHTa,
1 TIapaMeTpbl, KOTOPbIE OMHUCHIBAIOT d3(PEKTUBHBIN pazmep
aJIpOHOB.

B pa6ore [10] ObUTH BBIYHCIICHBI IIMPUHBI PACIajiOB
X—Jy+2n(3n) u X— DO+ DO+70 unymux yepes mpo-
MEXyTOUHBIE cocTOsTHUS X — J/y+p(®) u X— D+D*. Jlns
pa3yMHBIX 3HaueHuil napamerpa Ay, KOTOPBIA XapakTepH-
3yer pasmep Me3oHa X(3872), ObUIO HailieHO coriacue ¢
9KCIIEPUMEHTAIILHBIMU JIAHHBIMU. BBIJIO Takxke 00CyXJIeHO
BO3MOKHOE BinsiHue X(3872)-Me30Ha B S-KaHaJE peaKkiuu
JCCOLMALNK J/\y-ME30Ha JISTKUMH ME30HAMH Ha ITOBejIe-
HUE MOJIHOTO CEUCHHMSI.

B paborax [11,12] n3ydyeH pagMaliMOHHBIA pacraj
X—y+J/y. BeluuciieH MaTpUYHBIA 3JIEMEHT JaHHOTO IIie-
pexofa, U JJ0KazaHa ero KaJMOpoBOYHass HHBAPUAHTHOCTb.
3areM Obula BBIYMCIIEHA INMpHHA pacrnaga X —y+J/y u
HalJIeHO corllache C DKCIEPUMEHTAIbHBIMU JIaHHBIMH.

We calculated [10] the decay widths of the observed
channels X — JAy+27n(3x) and X— DO+ DO+70 via the in-
termediate off-shell states X— J/y+p(w) and X— D+ D*.
For reasonable values of the size parameter Ay of the
X(3872) we found consistency with the available experi-
mental data. We also discussed the possible impact of the
X(3872) in a s-channel dominance description of the J/y-
dissociation cross section.

We further explore [11,12] the consequences of treat-
ing the X(3872) meson as a tetraquark bound state by
analyzing its one-photon decay X— y+J/y. We calculate
the matrix element of the transition X— y+J/y and prove
its gauge invariance. We evaluate the X—y+J/y decay
width using a reasonable value of the size parameter of the
X(3872) meson and find consistency with the available ex-
perimental data. We also calculate the helicity and multi-
pole amplitudes of the process and describe how they can
be obtained from the covariant transition amplitude by co-
variant projection.
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Taxoke BBIUUCIIEHBI CIIUPAJIbHBIC U MYJIBTUIIOJIbHBIC aMILJIN-
TYAbI U ITOKa3aH Crocob ux NOoJIyuCHus U3 KOBapHaHTHOﬁ
AMIUIUTYbI, OCHOBAHHBIN Ha KOBapPIaHTHOﬁ IMPOCKIUH.
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A KOCMOJIOTHYECKUEC MOaE/ IN

B 2011 r. HoGeneBckast mpemust o ¢pusuke OblIa npu-
cyxnena C.Ilepmemytrepy, A.Pucy u b.IlImuary 3a pa-
60Tl [1,2], CBSI3aHHBIC C WUCIIOJNIL30BAHUEM CBEPXHOBBIX
tuna la st onpenenenys napaMmeTpoB KOCMOJIOTHYECKHUX
mozneneil. [Ipu aTom mpeamnonaranock, 4T0 MaKCUMalbHAs
CBETUMOCTH TAKMX CBEPXHOBBIX HE 3aBUCHUT OT PACCTOSIHHS
JI0 HUX (HO 3aBHUCHUT OT CKOPOCTU M3MECHCHHS CBETHMOCTH
B COOTBETCTBHHU C TaK Ha3bIBa€MbIM 3aKOHOM [IcKOBCKOTO—
Owuurnca [3]), T.e. OHU MPEICTABISIOT COO0M Tak Ha3bI-
BaeMble CTaHJapTHBIE cBeur. M3yuas ynaneHHble 0T 3eMin
CBCPXHOBBIC, HAOIOMATEIN OOHAPYKUIIU, YTO 3TU 3BE3IIBI
KaKk MHUHHMYM Ha YeTBEPTh TYCKJIee, YeM Ipe/cKa3biBa-
€T Teopus, — HTO O3HAYaET, UTO 3BE3/bl PACIOIOKEHBI
CJIMIIKOM Jayieko. PaccumtaB TakuMm 00pa3oM mapameTpsl
pacupenusi BcenleHHOM B KOCMOJOTHUECKOH MOJeNn
Opunmana—Pobeprcona—Yokepa B [1] ¢ Mpou3BOIBHBIM
YpPaBHEHHEM COCTOSIHMSI MaTe€puH, y4YeHble YCTaHOBHIIH,

YTO ITOT HPOLECC MPOUCXOAUT C YCKOPEHUEM, UTO COOT-
BETCTBYET HEHYJICBOMY A-UJICHY.

B sTtoM ciyuyae roBopsT O Tak Ha3bIBa€MOW TEMHOI
9Hepruu. Bo3HuKaeT He peneHHas 10 CHX mop npoodieMa o
MIPOMCXOXKJICHUH MaTepUH C MOAOOHBIMHU CBOWCTBaMH. JTa
(hopma Marepuu He TIPEJICKa3bIBACTCS AaXe MPeCTaBICHHN-
ssmu rpynnsl [lyankape. C apyroil CTOpOHBI, CyILECTBYET
KOoH(pOpMHasT KOCMOJIOTHYecKass Mojiens [4], koTopast mo-
3BOJISIET OIMCATh JAHHBIC 110 CBEPXHOBBIM 0Oe3 A-diieHa,
TTOCKOJIBKY B 9TOM MOJIENIN HAOJII0IaeMble PacCTOSHHS OTO-
JKJIECTBIISIFOTCS ¢ OoJee JUIMHHBIMUA KOH(QOPMHBIMU HHTEP-
BajslaMH. ABTOPBI OTKPBITHS B padore [2] npusHaoT dakr
CYIIECTBOBAHUSI O0OMX aJbTEPHATHBHBIX OOBSICHEHUH H
CPaBHMBAIOT DPE3yJbTaThl HAOMIOACHUH ¢ KOH(POPMHOM
KOCMOJIOTHYECKOi Mopenbio [4]. B koH(OpMHOW KOCMO-
JIOTHYCCKON Monenu [4—6] st OOBsICHCHUS TaJICKUX pac-
CTOSHMM /10 CBEPXHOBBIX JOCTATOYHO MPEATIONIOKECHUS

V. N. Pervushin, A. F. Zakharov

Supernovae Type Ia and
Cosmological Models

In 2011 S. Perlmutter, A.Riess and B.Schmidt were
awarded the Nobel Prize in physics for their research [1,2]
connected with an evaluation of cosmological model pa-
rameters through observations of the type Ia supernovae
with high redshifts. It was supposed that the maximum lumi-
nosity of such supernovae does not depend on the distance
to them (but it depends on the rate of luminosity change
according to the so-called law of Pskovsky—Phillips [3]);
i.e., the supernovae are in fact the «type Ia supernovaey.
Studying the distant supernovae, scientists discovered that
these stars are at least a quarter obscurer than the theory
predicts — it means that these stars are too far from the
Earth. In particular, it was shown [1,2] that Friedmann—
Robertson—Walker cosmological model with a nonvan-
ishing A term provide much better fit of observed data in
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comparison with the vanishing A-term models. In this case
one can speak about the so-called dark energy. There is
a problem about an origin of matter with such properties.
This form of matter is not even predicted by the Poincare
group representations.

On the other hand, there is a conformal cosmological
model [4] that allows one to describe the SN data without
A term because in this model all observable distances are
identified with longer conformal intervals. The authors of
the discovery in paper [2] recognize an existence of both
alternative explanations and also compare the observations
with the conformal cosmological models [4].

In the conformal cosmological model [4-6], the long
distances are explained by the dominance of the vacuum os-
cillation energy [7]. In accordance with quantum mechan-
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0 JIOMHHAHTHOCTH JHEPrHMM HYJIEBBIX KoJieOaHMH Baky-
yma [7]. CornacHO KBaHTOBOM MeEXaHUKE, B MHUKPOMHUDE
Ka)kJasi 4acTuia o0JiaJlaeT SHepTruel HyJeBbIX KojeOaHui
BaKyyMa, KOoTopas HasbiBaeTcs 3Hepruei Kasumwmpa [8].
Ha pucyHke npuBeneHbI JaHHbIE HAOIIOACHUS C yKa3aH-
HBIMH OLIMOKaMHU M3MEPEHUH U UX TeopeTHdecKue (QUTHI.
Teopernueckuii GpuT, MoIy4YEeHHBIH B paMKax KOHPOPMHOIA
KOCMOJIOTMYECKOM Mojien (CIutonHasi Kpusasi), obecrie-
YHMBAeT JOCTATOYHO XOPOILIYI0 HHTEPIPETAIHIO JaHHBIX
HaOJIO/IEHNsT B CPaBHEHUM CO CTaHJIAPTHOW MOJIEIBIO
Opunmana—Pobeprcona—Yokepa ¢ HEHYJIEBBIM A-4ICHOM
(Toscrast mWITpUXOBas JHMHUS Ha puUcyHKe). B pabore [5]

Juarpamma XaO0ma  (3aBUCHMOCTb  3BE3IHOM  BEJIMYMHBI

CBEPXHOBBIX OT KPACHOTO CMEIICHNUS)

461
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38. ............... CCrigid
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The Hubble diagram (the dependence of supernova magnitudes
on redshifts)

ics, each particle has vacuum energy called the Casimir
one [8]. Supernova data with error bars and their theoreti-
cal fits are given in figure. The theoretical fit in the frame-
work of the conformal cosmological model (the thick solid
line) provides a good interpretation in comparison with the
Friedmann—Robertson—Walker model with the nonvanish-
ing A term (the thick dashed line). Conformal cosmologi-
cal models [4-6], which can be used to interpret supernova
data, were discussed in paper [5], where it was shown that
using large database of supernovae the conformal cosmo-
logical model provides a good fit (the solid curve in figure)
and it provides practically the same quality of interpretation
as the Friedmann—Robertson—Walker model with the non-
vanishing A term (the dashed line in figure).

In accordance with the conformal model, S. Perlmutter,
A.Riess and B.Schmidt revealed the physical vacuum of
the Universe [7, 8].
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OBUIO TIOKa3aHO, YTO C YYETOM JAaHHBIX IO 3HAYUTEIHHO
OoJIpIIEMY YHCITy CBEPXHOBBIX HMHTEpIpETaIHsl JaHHBIX
HaOJIIO/IEHNsT C UCIIOJIb30BaHUEM KOH(OPMHOW KOCMOJIO-
THYECKOW Mozenu (CIUTIOIIHAsE KpHBasi HA PUCYHKE) Mpak-
THUYECKU HE YCTyNaeT MHTEPHpPETalH B PaMKax MOJCIH
Opunmana—Podeprcona—Yokepa ¢ HEHYJIEBBIM A-4ICHOM
(lTpUXOBas IMHUS Ha PUCYHKE).

CornacHo koH(popmHOi Moxenu, C.IlepmbmyTrep,
A.Puc u b. llIMuaT OTKpBUIM HMEHHO (DU3HYECKUN BaKyyM
Bcenennoii [7, 8].

Cnucok ureparypbl/ References

1. Riess A. G. et al. // Astron. J. 1998. V.116. P.1009-1038;
PerlmutterS. et al. // Astrophys. J. 1999. V. 517. P.565-586.

2. Riess A. G. et al. // Astron. J. 2001. V.560. P.49-71.

3. Pskovsky Yu.P. /| Sov. Astron. 1977. V.21. P.675-682;
Phillips M. M. // Astrophys. J. 1993. V. 413. P. L105-L108.

4. Behnke D., Blaschke D., Pervushin V. et al. // Phys. Lett.
B. 2002. V.530. P.20-26.

5. Barbashov B.M. et al. // Phys. Lett. B. 2006. V.633.
P.458-462;
Arbuzov A.B. et al. // Phys. Lett. B. 2010. V.691. P.230-233.

6. Zakharov A. F., Pervushin V.N. // Intern. J. Mod. Phys. D.
2008. V.19. P.1875-1887.

7. Pervushin V. N. et al. arXiv:1109.2789v1 [gr-qc].

8. Bordag M. et al. Advances in the Casimir Effect. N. Y.:
Oxford Univ. Press Inc., 2009.




B JIABOPATOPUAX NHCTUTYTA

AT THE LABORATORIES OF JINR

A. O. Cuoopun

HyKJI0TPOH KaK OCHOBHOHM 3JIEMEHT
yckopuTeabHoro komiiekca NICA

Hauunas ¢ 2007 . B OMSM npoBonsaTcst paboThl 10
Pa3BUTHIO YCKOPHUTENIbHOTO koMIuiekca JIOBD, iens koTo-
PBIX — CO371aHHE COBPEMEHHOTO YCKOPUTEIbHO-KOJIaM-
nepuoro komriuiekca NICA (Nuclotron-based Ion Collider
fAcility) ¢ mmpokoii mporpammoii (hyHIaMEHTANbHBIX U
MIPUKJIAJHBIX HccienoBanuil. B obnactu dynmamenrans-
HBIX MCCIIEZIOBAHUI 3Ta MPOrpaMMa Ha Ka4eCTBEHHO HOBOM
YpOBHE MpoJoIKaeT TpaauiuonHsie it JIOBD uccneno-
BaHUsI 10 PEJIATUBUCTCKOM siIepHOI (hr3HKe U PU3UKE CITH-
Ha 4yactul. HOBBI yCKOpPUTEIbHBIA KOMIUIEKC, BKJIHOYa-
IOIIMH B ce0st KpoMe JEHCTBYIOMINX YCTAHOBOK HOBBIN JIH-
HEHHBIN YCKOPHUTENb, HEOONBIIONH CHHXPOTPOH — OycTep
U JIBa KOJIbIIA KOJIJIaliiepa, IPU3BaH 00eCIIeUUTh OCYyIIEeCT-
BJICHHE!

— DKCIEPUMEHTOB Ha BBIBEJICHHBIX ITyyKaX HOHOB
(OT IPOTOHOB 10 A7EP 30JI0TA MK YpaHa) C KHHETHYECKON

sHeprueit 10 13,8 ['9B (uist nporoHoB), 6 ['3B/HyKnoH (s
JIeiTpoHoB) u 10 4,5 ['3B/HYKIIOH IS TSDKEIBIX siaep (Ta-
KUX KaK CBUHELL, 30JI0TO UJIM ypaH);

—_— 3KCHepI/IMeHTOB Ha BCTpe‘IHI)IX nyqKax TSIKE-
JIbIX MOHOB C KHMHETHMYECKOW »HHEprue B Auarna3zoHe
or 1 mo 4,5 I»B/HYKIIOH TpH CBETHUMOCTH Ha ypOBHE
1027 em2-¢ 1

— DKCIIEPUMEHTOB HAa BCTPEYHBIX ITydKaX HOHOB M
JIETKUX S7ep B YKa3aHHOM BBIIIIC TUAITa30HE SHEPTUH U MTPH
TOM K€ YPOBHE CBETUMOCTH;

— DKCIICPUMEHTOB HAa BCTPEYHBIX MOJISIPH30BaH-
HBIX ITyYKaX JIETKUX MOHOB C KMHETHYECKOH JHEprued B
nuana3one ot 5 mo 12,5 @B ans mpoToHOB M OT 2 10
5,8 T'aB/HyKII0H AJ1s1 IEHTPOHOB, TIPH YPOBHE CBETUMOCTH
ne mmwke 103! em2-¢1.

A. O. Sidorin

Nuclotron as the Main Element of
the NICA Accelerator Facility

Since the start of work in 2007, the development of the
VBLHERP accelerator complex has been carried out at JINR
with the aim to construct a modern accelerator-collider fa-
cility NICA (Nuclotron-based Ion Collider fAcility), with a
wide programme of fundamental and applied research. In
the field of fundamental research this programme continues
the investigations in relativistic nuclear and spin physics,
traditional for VBLHEP, at a qualitatively new level. The
new accelerator complex will include existing accelerator
facilities, as well as a new linear accelerator, a small booster
synchrotron and two rings of the collider. The facility will
provide for:

— experiments with extracted ion beams (from pro-
tons up to gold or uranium nuclei) at the kinetic energy up
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to 13.8 GeV (for protons), 6 GeV/u (for deuterons) and up
to 4.5 GeV/u for heavy nuclei (like lead, gold or uranium);

— experiments with a colliding heavy ion beam at ki-
netic energy in the range from 1 to 4.5 GeV/u at a luminos-
ity of 1027 cm2-s71;

— experiments with colliding heavy and light ions
with the same energy range and luminosity;

— experiments with colliding polarized beams of light
ions in the kinetic energy range from 5 to 12.5 GeV/u for
protons, and from 2 to 5.8 GeV/u for deuterons, at the lumi-
nosity level not less than 103! cm=2-s-1,

For users of the NICA beams the following experimen-
tal areas and facilities will be available:

— building 205 for fixed target experiments (presently,
the full-scale reconstruction of the building is carried out);
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Jlist monb3oBarened my4ukoB komiuiekca NICA Oynyt
JOCTYIHBI CJIEAYIOIUE OCHOBHBIE OSKCIIEPUMEHTAIbHBIC
TUTONIA/I U YCTaHOBKH:

— 3manne 205 a8 mpoBENCHHS HKCIIEPHMEHTOB Ha
(PMKCHPOBAHHBIX MHIICHSAX (B HACTOSIEE BPEMs IPOBO-
JIUTCS €T0 MOJTHOMACIITaOHas! PEKOHCTPYKIIHS);

— MaBWIBOH 37aHus 1B, B kKoTOpoM mianupyercs ocy-
IIECTBUTh MEIUICHHBIH BBIBOJ MydYKa U3 OycTepa Juis Ipo-
BEJ/ICHHS TIPUKIIA/IHBIX UCCIICIOBAHUIA;

— KOJJIalZep TSOKENBIX M JIETKHX ITOJSIPU30BAHHBIX
noHoB ¢ jgerektopamu MPD (MultiPurpose Detector) u
SPD (Spin Physics Detector), npenHa3nadeHnslit it (yH-
JlaMEHTAaJIbHBIX UCCIIEJOBaHNUI;

— HYKJIOTPOH, KOTOPBII KpOME OCHOBHOM 3a1auu Oy-
JIT UCTIOJIb30BaThCS Kak 0a30Basi yCTaHOBKA JUISl UCCIIE0-
BaHWH B 00OJIACTH yCKOPHUTENBHON (DM3UKHU M TEXHHUKH, OT-
pabOTKH COBPEMEHHBIX METOIUK AUATHOCTUKH, TECTHPOBA-
HUSI IPOTOTHITOB CHUCTEM KOJTaliiepa;

— CTaHIMs BHYTPEHHUX MHIIEHEH HYKJIOTpOHA.

B kauectBe nepBoro stana peanusanuu npoekta NICA
paccMarpuBaics npoekT « HykinoTpon-M», BBITOTHEHHBIN
B Teuenne 2007-2010 rr., 1enpi0 KOTOPOTO SBJSUIACH TOA-
TOTOBKA OCHOBHBIX CHCTEM YCKOPHTEIIS JUIS €ro HaJIeKHOM

- .
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JKCIUTyaTallid B COCTaBE HOBOTO YCKOPUTEIHHOI'O KOM-
wiekca. HeoOXoauMOoCTh MpOBEICHUsI KOPEHHON Momep-
HU3AIUH yCKOpUTenpHOro Komiiekca JI®BD obwsicHAnach
JIBYMSI OCHOBHBIMHU MTPHYMHAMH. BO-TIepBBIX, W3-32 SKOHO-
MHYECKHX yciIoBU Hadana 1990-x rr., korga co3aaBaiuch
OCHOBHBIC CHCTEMBI HYKJIOTPOHA, IPOCKT KOMIUIEKCA OBLT
pea30BaH HE B MIOJIHOM 00bEME: OCTajach HE3aBepILCH-
HOM mporpamMma no MoaepHu3auu yckopurens JIY-20, e
OBIT COOPYXKEH OYCTEPHBIN CHHXPOTPOH, BEICOKOYACTOTHASI
cucTeMa HyKJIOTpoHa OblIa peann3oBaHa HA yPOBHE ICH-
CTBYIOIIIETO MaKeTa JJIsl DKCIUTYaTallii B TICPUOJ ITyCKOHA-
JAIOYHBIX paboT, CHCTEMa TUArHOCTUKU IUPKYIUPYFOIIETO
Mmy4yka ObUIa CO3/laHa HE B IMOJHOM OOBbEME, MPAKTUYCCKH
OTCYTCTBOBajia CHUCTEMa KOHTPOJI BaKyyMHBIX YCIOBHH
B IIYYKOBOW Kamepe, CUCTEMbI ITUTAHUS U 3AIIUTHI CTPYK-
TYpHBIX MarHHTOB KOJIbIIa HE B TOJHON Mepe OTBedaIH
TpeOOBaHUSAM HaJIC)KHOCTH. BO-BTOPBIX, OCHOBHEIE TEXHO-
JIOTHYECKUE CHCTEMBI HYKJIOTPOHA MHOTOKPATHO BBIPabo-
TaJHu CBOW Pecypc, 4acTh U3 HUX (PU3HUYCCKU M MOPAIILHO
ycTapena.

Bbutn 0003HAYCHBI KPUTEPHH YCIICITHOCTH MTPOBOIH-
MO MOIEPHH3ALINH: JEMOHCTPAIIHS BOSMOXHOCTH yCKOpe-
HUS ITy4YKa TSDKENTBIX HOHOB C aTOMHBIM HOMepoM 6oiree 100

— the hall of building 1B into which the booster beams
are planned to be slowly extracted for applied research;

— the collider of heavy and light polarized ions,
equipped with MPD (MultiPurpose Detector) and SPD
(Spin Physics Detector), intended for fundamental research;

— the Nuclotron that will be used (in addition to its
main purpose) as a basic facility for research in the field
of accelerator physics and techniques, for development of
modern diagnostics and test of prototypes of the collider
systems;

— an internal target station at the Nuclotron.

The Nuclotron-M project, fulfilled in 2007-2010, was
considered as the first stage of the NICA construction. The
goal of the project was preparation of all the Nuclotron sys-
tems for reliable operation as part of the new accelerator
complex. Necessity of deep modernization of the VBLHEP
accelerator facility was explained by two main reasons. On
the one hand, the general Nuclotron systems were created at
the beginning of the 1990s, when the economic situation did
not allow the accomplishment of the project in full volume:
the modernization of LU-20 accelerator was not completed,
the booster synchrotron was not constructed, the RF accel-
eration system of the Nuclotron was manufactured at the

13

level of a full-scale prototype for commissioning period,
the diagnostics of the circulating beam was carried out only
partially, the system for vacuum diagnostics in the beam
pipe was practically absent, the power supply and protec-
tion systems for the main magnetic elements did not sat-
isfy completely the reliability requirements. On the other
hand, the main technological systems of the Nuclotron
many times ran out of their resources, part of them became
obsolete.

Demonstration of acceleration of heavy ions at the
atomic number larger than 100 (before the modernization
was started, the heaviest ions accelerated at the Nuclotron
were the iron ones — 28"Fe’%) and stable and safe opera-
tion of the magnetic system at the field of the dipole mag-
nets of 2 T (previously the maximum achieved value was
1.2 T) were chosen as indicators of successive completion
of the project. Six runs of the Nuclotron operation at a to-
tal duration of about 3200 h were carried out during the
Nuclotron-M realization course. Commissioning of the
modernized and newly installed equipment, investigation
and optimization of the operational conditions were the
first-priority tasks.
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(1o Hauasla NPOEKTa CaMbIMU TSDKEIIBIMA HOHAMH, yCKOPEH-
HBIMU Ha HYKJIOTPOHE, ObUTH HOHBI xKenesa: 237 Fe’%) u obe-
crieyeHne CTaOMIbHOW, Oe30macHOi padoThl MarHUTHON
CHCTEMBI IIPU YPOBHE TIOJISI B JUITOJBHBIX MarHuTax 2 T
(MakcuMasibHas paHee JOCTHTHYTas BEIMYHMHA IOJIs Oblia
1,2 Tm). B xome peanmuzanmu mpoekta «Hykimorpon-My»
ObLI0 HPOBEeIEHO 6 ceaHcOoB pabOThI HYKJIOTPOHA 0OIei
NPOAOIDKUTENBHOCTRIO Ooiee 3200 u. B mepByro ouepenpb
pelIagnuch 3aJa4u 10 BBOAY B AKCILTyaTalUIo, HCCIIEN0Ba-
HUIO ¥ ONTHMH3ALUH PEKUMOB PaOOThl MOIEPHU3UPOBAH-
HOTO ¥ BHOBb YCTAHOBJICHHOTO 00OPYI0BaHHSI.

B pamxkax mpoekra «HykiaoTpoH-M» OBl BBITIONHE-
HBI CIIEYIOIINE OCHOBHBIE pabOThI 110 Pa3BUTHIO yCKOPHU-
TeNpHOro Komiiekca JIOBO.

1. TlpoBeneHa KopeHHasT MOJCPHU3ALMUS CHCTEMBI
KPHOTEHHOTO 00ECIICUeHNs, B pE3ylIbTaTe KOTOPOi ee XJa-

In the framework of the Nuclotron-M project, the fol-
lowing activities on the VBLHEP accelerator complex de-
velopment were performed:

1. Full-scale modernization of the cryogenic system.
As a result, the cooling power at 4.5 K was increased up to
4 kW, the reliable work at maximum magnetic field and at
prolonged magnetic cycle duration was provided. The oper-
ation term was sufficiently increased; today the new equip-
ment can already be used for the NICA/MPD purposes.

2. The vacuum system was modernized in close co-
operation with the Czech industrial companies VAKUUM
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JIOTIPOU3BOUTEIBHOCTH JocTuia 4 kBT mpu Temneparype
4,5 K, a takke obOecricucHa Haae)KHAsT pab0Ta MarHUTHOM
CHCTEMBI HyKJIOTPOHA MTPH MaKCUMAJIBbHON BETMYUHE TTOJIS
1 YBEJIMYEHHOW IJIUTENFHOCTH AKTHBHOW YacTH NHKIIA.
Cpok ciyx0bl MOIECPHHU3UPOBAHHOTO OOOPYTOBAHUS Cy-
LIECTBEHHO MPOJUIEH, ceYac OHO YK€ BIIOJIHE IPUMEHUMO
Jutst 3aa4 Oyayuero npoexta NICA/MPD.

2. B TecHOM COTpyAHHUYECTBE C YEHICKUMU UHAYCTPH-
anbHBIMU KOMIAaHUAMHU «Bakyym-IIpara» u «®orton» npo-
BE/ICHAa MOJAEPHHU3AlMs BAKyYMHOW CHCTEMBI, ITO3BOJIMB-
masi YMEHBIINTD JaBJICHHE OCTaTOYHOTO I'a3a B ITyYKOBOMH
Kamepe HyKJIOTpOHa Ha JiBa IMOpsiIka U 00EeCIIeUUTh BO3-
MOXHOCTb YCKOPEHHUs TSKeJIbIX MOHOB. IlomydeHHBIN pe-
3yJBTaT MO3BOJISIET PEIINTh OCHOBHYIO 33/1a4y HYKJIOTPOHA
Kak 2JeMEHTa WH)KEKIIMOHHOW IIETIOYKH TSKEIOMOHHOTO
KoJIIaliepa — JA0CTUYb YCKOPEHNUs Oe3 MOTeph sAep TsxKe-

JlaGoparopust GU3HKH BEICOKHX SHEPTUI
M. B. U. Bekcnepa u A. M. banauna,
27 okTs0ps. 3aBepIIaomuii STamn
YCTaHOBKH OCHOBHBIX 2JIEMCHTOB
CHCTEMBI CTOXaCTHYECKOTO OXJIXKICHUS
YCKOPEHHBIX ITy4KOB Ha KOJIbIIE
HYKJIOTPOHA

Veksler and Baldin Laboratory of High
Energy Physics, 27 October.

The final stage of installing the main
elements of the stochastic cooling
system for accelerated beams on the
Nuclrotron ring

PRAHA and FOTON. It permitted us to decrease the re-
sidual gas pressure in the Nuclotron beam pipe by two or-
ders of magnitude and to provide a possibility of heavy-ion
acceleration. The obtained result allows solving the general
task of the Nuclotron as part of the heavy-ion collider in-
jection chain — to provide acceleration of heavy nuclei
from 0.6 GeV/u (injection energy from the booster) up to
4.5 GeV/u without losses.

3. Modernization of control system, diagnostic and
radio frequency accelerating systems was performed with
participation of industrial companies and institutions from
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JBIX ANIeMeHTOB 0T 0,6 (3HEprust MHKEKIMK U3 Oycrepa) 110
4,5 I'yB/HykJioH.

3. HpI/I Y4aCTU MHCTUTYTOB U IPOMBIIIJIICHHBIX KOM-
mannit CnoBakuu, Pymbranm, Bonrapmm mpoBemeHa mo-
JCPHU3AIISI CUCTEM YIIPABICHUS, THATHOCTHKU U BBICOKO-
YaCTOTHOW YCKOPSIOIICH CHCTEMBI, B PE3YJIbTaTe KOTOPOM
BBEJICHBI B SKCILTYaTaIMIO: HOBBIH KOMILJICKC [TUKJI03a]Iak0-
niel anmaparypsl, U(PPOBOI 3aaroMuil reHeparop, ooe-
cnermBa}oumﬁ CBA3b YaCTOTHI YCKOPAIOMICTO HAIPAKCHUA
C MarHUTHBIM TIOJIEM, HOBasl CHCTeMa MHUTAHUS KOPPEKTH-
PYIOLINX MarHUTOB, IH(POBast CHCTEMa U3MEPEHHS OO~
JKCHUST OPOUTHI U JIp.

4. Coznana HOBasl cucTeMa MUTAHUS U 3alIUThl, OCHO-
BaHHAs Ha NPUHIUIIEC [IOCJIECNO0BATEILHON CBA3U CTPYKTYp-
HBIX DJICMCHTOB KOJIbIIa HYKJIOTPOHA, UCTOYHUKOB ITUTaAHUA,
KITIOUEH 3BaKyallly SHEPTUH U CUCTEMBI JATIUKOB ITEPEX0-
na. [IpakTryeckas peann3anus 3TOH CXeMBI Ipeoaraia
MOJICPHU3AINIO CYIICCTBYIOIINX UCTOUYHUKOB, Pa3padoOTKy
U CO3JJaHMe JBYX HOBBIX UCTOYHHKOB paz0ajiaHca TOKa JUIs
(dokycupymux u AePOKYCHPYIOUINX JIUH3, JCMOHTaK
CTapbIX KaOeIbHBIX TpacC 1 MOHTaX HECKOJIBKHUX KHUJIOME-
TPOB HOBEIX.

- .
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K xonmy 2010 r. OCHOBHBIE LEIH HPOEKTa
«HyxnotrpoH-M» OblIM TOCTUTHYTBI: YCKOPEH MYy4OK HO-
HOB KceHoHa (27 Xe!24), obecneuena HanexHas paboTa Mar-
HUTHOH CHCTEMBI HYKJIOTpoHa Tpu moje 2 Ti. dusndeckue
9KCTIEPUMEHTHI HA YCKOPEHHBIX MyYKaX IUIAHWPOBAIHCH B
cllydyae yCHEITHOTO BBIMOIHEHUS «yCKOPUTEIBHBIX) 3a/1ad.
B oOmeit cnoxxHOCTH 10 MTporpamme (PU3NUECKUX Hcciie-
JOBaHU# ObLIO oTpaboTano okoso 500 4, 4yTO COCTAaBMIIO
npuMepHo 15 % BpeMeHH ceaHCOoB.

B Hacrosimiee Bpems cO3JaHHE INEMEHTOB KOMILICK-
ca NICA ocymecTBiuseTcss B paMKaX TpeX OQHUIHAIHHO
yTBEpXkJIeHHBIX TpoekToB: «HykinorpoH-NICA» (ycko-
purenbHbIi 6510k), MPD (poekT, OpHEeHTHPOBaHHBIA Ha
CO3/IaHUE OJIHOTO W3 JIETEKTOPOB Koiutainepa) 1 BM@N
(Baryonic Matter at Nuclotron — HOBBIi 3KCIIEPUMEHT 110
CTOJKHOBEHHUSM PENSITUBUCTCKUX SiAEP € (PMKCHPOBAHHOM
MHIIECHBIO, TSI KOTOPOTO IPH y4acTuu crieruannctoB GSI
(I'epmanust) co3maercst HOBast HKCIIEPUMEHTAlIbHAsI yCTa-
HOBKa B Kopmyce 205). HyKJIOTpOH SIBJISETCS KITFOUEBBIM
3JIEMEHTOM BCEX TPeX MPOEKTOB: U KaK HCTOYHHUK YCKOPEH-
HBIX MOHOB JJIsl TeCTUpOBaHMsl ieMeHToB MPD u peanu-
3al1H SKCTIEPIMEHTAIBHOM TporpaMMbel BM@N, n kax oc-
HOBHOW CHHXPOTPOH B MH)KEKI[HOHHOW IETIOUKE OyIyIero

the Slovak Republic, Romania, and Bulgaria. As a result,
new cycle control equipment, a digital generator providing
relation between accelerating voltage frequency and mag-
netic field value, a new power supply system for correc-
tor magnets, a digital orbit measurement system and others
were put into operation.

4. A new power supply and quench protection system
based on the consequent connection of the Nuclotron struc-
tural magnets, all supply units and energy evacuation keys
was created, as well as a new system of quench detectors.
Practical implementation of this scheme required modern-
ization of existing supply units, development and construc-
tion of two new units for current variation in focusing and
defocusing lenses, disassembly of old cable lines and as-
sembly of a few kilometers of new ones.

Bythe end 02010, the general goals of the Nuclotron-M
project had been achieved: the xenon (***Xe!'?*) beam
was accelerated and reliable work of the Nuclotron mag-
netic system at 2 T was provided. During the moderniza-
tion, physical experiments with the accelerated beam were
planned in the case of successive fulfillment of the «accel-
erator» tasks. Nevertheless, about 500 h were spent for the
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physical programme which approximately equaled about
15% of the total operational time.

Presently, the development of the NICA general ele-
ments is being accomplished in the framework of three of-
ficially approved projects: Nuclotron—-NICA (accelerator
part), MPD (the project oriented to wards development of
one of the collider detectors) and BM@N (Baryonic Matter
at the Nuclotron — the new fixed target experiment with
heavy ions, the detector is under construction in building
205 in cooperation with GSI, Germany). The Nuclotron is
the key element of all the three projects: as the ion source
for MPD element testing and for experimental programme
BM@N implementation, as the main synchrotron in the in-
jection chain of the future collider and as the basic facility
for testing new equipment of the booster and collider rings.

In 2011, two Nuclotron runs were performed at a total
duration of about 2000 h, including about 800 h for the pro-
gramme of physical experiments with accelerated beams.
The following activities directly oriented towards the NICA
development can be mentioned:

— testing of the MPD elements using deuteron beams,
which is provided with active participation of Chinese col-
leagues;
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KoJUIalziepa, M Kak 0a3oBasi yCTaHOBKA JUIsl TECTHPOBAHUS
000pyI0BaHUsI CO3aBaEMbIX OycTepa M KoJiell KoJutaiiiepa.

B 2011 . 6bu10 mpoBeneHo Ba ceanca padoThl HYKIIO-
TpOHa OOIIEH MPOIOILKUTENFHOCTRIO puMepHo 2000 |,
3 KoTopeIX okoio 800 4 oTpaboTaHO MO mporpamMme Gu-
3MYECKHX MCCIIEIOBAHMUI Ha YCKOPEHHBIX ITydkax. MOXHO
OTMETHUTD CJIEYIOIINE IKCIIEPUMEHTbI, OPUEHTUPOBAHHbIC
Ha co3nanue koMiuiekca NICA:

— TECTUPOBAHUE NIEMEHTOB neTekropa MPD Ha myu-
Kax ACUTPOHOB, IPOBOAUMOE IIPU AKTMBHOM Y4aCTUHU KOJI-
ner u3 Kuras;

— OCYLIECTBJICHHE TECTOBOH MPOBOJKH ITy4Ka HOHOB
yriepona c sHeprueit 3,5 ['3B/HykiToH o kaHamy 6 V B To4-
Ky Oyaymiero pasMenieHus IeTeKTopa Ul IKCIEPUMEHTOB
o nporpamme BM@N;

— OCYILECTBICHHE MEJIEHHOIO BBIBOJAA IydKa JAei-
TPOHOB Ipu dHepruu 4 ['3B/HyKII0H;

— TECTUPOBAaHME MAarHUTHOW CHCTEMBI HYKJIOTPOHA,
CUCTCMbI ITUTAHUS U 3alIUTHI, I.IPIKJ'[O3aI[aIOIJ.IeI71 n JUar"Ho-
CTHUYECKOH anmaparypsl B pexxuMe padoThl ¢ JUIMHHBIM CTO-
JI0M MarHUTHOTO 10N (110 500 ¢), IMATHpYIOIEM PaboTy
MarHWTHON CHCTEMBI KOJLIaiiepa;

AT THE LABORATORIES OF JINR

— YCTaHOBKAa 3JIEMEHTOB CHCTEMBI CTOXaCTHUECKOTrO
OXJIQXK/ICHHSI, PabOTOCIIOCOOHOCTh KOTOPBIX ObLIa IPO-
BEpEeHa B XOJ€ TMOCIICAHEr0 CEeaHca Ha IydYKax yriepoja
u neitepus. Jta pabora MpoBeAeHA MPH aKTHBHOM ydYa-
ctuu cnenuanuctoB u3 Mccnenosarensckoro nenrpa FZJ
(FOmx, ®PI') — pa3paOOTYMKOB aHAIOTUYHON CHCTEMBI
st yeranoBkn HESR (High Energy Storage Ring), cos-
naBaeMoil B pamkax mpoekta FAIR. Kukep opurunaib-
HOW KOHCTPYKILHH, Pa3pabOTaHHBIA M H3TOTOBJICHHBIA B
FOmmxe, OB BIIepBBIC NCTIBITAH HA ITy9KE HOHOB.
[TapamnienbHO ¢ TOATOTOBKOM U IPOBEICHUEM CEaHCOB
Ha HYKJIOTPOHE MPOBOASATCS PaOOTHI MO MPOSKTHPOBAHUIO
U CO3[aHUIO HOBBIX YCKOPUTEJIBHBIX YCTAHOBOK KOMILIEK-
ca NICA. Ioarorosnen npoekt Oycrepa: B U1 CO PAH
uM. . 1. Bynkepa (HoBocuOupck) B 3aBepiiaroniei craauu
HAXOIHUTCS TIPOU3BOJICTBO YCKOPSIFOIIIUX CTAHITIH JJIS HETO,
W3TOTOBJICH M HCITBITAH MPOTOTHUI CEKTOPHOTO TUTIONBHO-
TO MarHuTa, NMPOBEJCHBI U3MEPEHHUs] MarHUTHOTO TOJIS B
HEM, M3TOTOBJICH U TIOATOTOBJIEH K MCIIBITAHUSIM ITPOTOTHII
KBa/IPYIOJIbHOM JIMH3bI, CUCTEMbI IHTAHUS, TUarHOCTHU-
KA U yTpaBiIeHHUA. DJIEMEHTHl BaKyyMHOH CHCTEMBI paz-
pabaThIBAIOTCA M CO3MAIOTCS MPH YIACTHH WHCTUTYTOB U3
Uexwun, CnoBakuu, bomrapum, Pympramm. CrenmaincTsl

— accomplishment of the test carbon beam transpor-
tation at 3.5 GeV/u, along the 6 V line to the point of the
future location of the BM@N detector;

— slow extraction of the deuteron beam at 4 GeV/u;

— test of the Nuclotron magnetic system, power sup-
ply and quench protection systems, cycle control and diag-
nostic equipment in the operational mode with a long pla-
teau of the magnetic field (up to 500 s) which simulates the
collider magnetic system operational conditions;

— construction and assembly of the stochastic cooling
elements at the Nuclotron, which were tested during the last
run with carbon and deuterium beams. This work was per-
formed with active participation of FZJ (Jiilich, Germany)
personnel — developers of an analogous system for HESR
(High Energy Storage Ring) constructed in the framework
of the FAIR project. The kicker of the unique design pro-
posed and fabricated in Jiilich was tested with the ion beam
for the first time.

The work on design and construction of the new ac-
celerator facilities of the NICA complex was carried out in
parallel with development and operation of the Nuclotron.
The technical design of the booster is completed: the con-
struction of the booster accelerating stations is in the final
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stage at BINP (Novosibirsk), the prototype of the sector
dipole magnet was constructed and tested, measurements
of its magnetic field were performed, the prototype of the
booster quadrupole lens was constructed and prepared for
the test, the power supply, control and diagnostic system,
the elements of the vacuum system are under develop-
ment with participation of Czech, Slovak, Romanian and
Bulgarian specialists. Belarussian experts participate in the
construction of geodesic mesh. The design of the collider
optic structure is in the closing stage. Experts from FNAL
and BNL (USA), FZJ and GSI (Germany), CERN, ITEP,
and BINP actively participate in the design work; the results
are analyzed by the international machine advisory com-
mittee on the regular basis. The technical project of the re-
quired civil construction work for the collider and transport
channels’ location is developed by a specialized designer
company and prepared for the state expertise. Prototypes of
twin magnets and lenses for the collider are constructed and
prepared for cryogenic tests. For serial production of the
collider and booster magnets, a reconstruction of building
217 is provided. Here the machinery tools and specialized
test bench will be located.
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n3 benopyccun ywyacTBYIOT B CO3JAAHUU Te0J€3UUECKON
cetu. B 3aBepuaromieil craquu HaxXOAUTCS MPOCKTUPOBA-
HHUE ONTUYECKON CTPYKTYphbl KOJUIAalJepa, MPOBOAUMOE
NIpU aKTUBHOM ydactuu cneunanuctoB u3 FNAL u BNL
(CHIA), FZJ u GSI (I'epmanus), LIEPH, UTD®, USAD CO
PAH, xotopoe perymspHo 00CyXJaeTcsi MEXIyHapOIHBIM
SKCIEPTHBIM KOMUTETOM. TeXHUUYECKUIl TPOEKT KOMILIEKca
31aHUI JJI KaHAJIOB TPAaHCIIOPTUPOBKU M3 HYKJIOTpOHA B
KoJUTaiziep, sl pa3MelleHust Koell Kojulaidjiepa u JeTeK-
TOPOB pa3paboTaH CIENHATN3NPOBAHHOMN TPOEKTHOH opra-
HU3alIMeH W MOATOTOBJIEH K FOCYAAPCTBEHHON HKCIIEPTH3E.
W3roToBneHsl U MOArOTOBIEHB! K KPUOTEHHBIM HCIBITAaHU-
SIM TIPOTOTUIIBI JIBYXANEPTYPHOTO JUMOJBHOTO MarHuTa U
JIByXaIlepTypHOH KBaJpyHOJbHOM JMH3bI Kojuaiaepa. s
CepUIfHOTO MPOM3BOACTBAa MAaTHUTOB OycTepa U Komjaiaepa
MIPOBOJUTCSA PEKOHCTPYKIHNS Kopmyca 217, B KoTopoM Oy-
JyT pa3MeIIeHbl TEXHOIOTHUECKOe 000PYIOBaHUE 1 HCITHI-
TaTeIbHBIN CTEHNI.

B 3aBepiatomieii craguu HaxoIsTcss pabOTHI M0 CO3-
JaHUIO HOBBIX BBICOKOMHTCHCHUBHBIX HCTOYHUKOB TAXKCIIbIX
HMOHOB U JIETKUX MOJSPU30BaHHBIX siaep. B 2011 1. s uc-
TOYHHUKA TSDKEJIBIX MOHOB M3TOTOBJIEH COJICHOM][ C HOJIEM
6 Tn, B Omikaiitiee BpeMs TUIAaHUPYIOTCS cOOpKa M HadaIo

- .
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HUCHBITAHUM 3TOr0 MCTOYHUKA. J[1s1 MCTOYHMKA MONSAPH-
30BaHHBIX YAaCTHI[ MCTOYHHK aTOMOB COOpaH M MpPOTECTHU-
posan B S PAH (Tpourk), niaa3sMeHHBIH HOHHU3ATOP U
CTEHZ Uil COOPKH M TECTHPOBAHUS BCETO MCTOYHHKA H3-
rotasnuBarotcs B OVISIU. B 2012 1. muranupyercst 3aBep-
meHue 9TuX padbot. Hayara pexoHcTpyknus GopHHKEKTOpa
auHeiHoro yckoputens JIY-20, neodxomumas st addex-
TUBHOM 3KCIUTyaTal[I¥ HOBBIX HICTOYHUKOB B COCTaBE yCKO-
PHUTEIHHOTO KOMILUIEKCA.

®duHaHCHpOBaHHE PadOT MO Pa3BUTUIO yCKOPHUTEIb-
"Horo koMmruiekca JIDPBD Bemercs 3a cuer Oromkera
OUAN B paMmkax 7-meTHero IiaHa pasButus MHcTuTyTa.
PykoBonctBom MHcTHTyTa M 71a00paToOpuy TPOBOIMTCS
Oosplnast paboTa C LENbI0 MOJYYCHHS JOMOJIHUTEIBHOTO
neneBoro (uHaHcHpoBaHUS OT Poccuiickoit Denepariuu
B paMKax IPOrpaMMbl peayn3anuu B Poccuyu HECKOIBKHUX
TaK Ha3bIBAEMBIX «MEra-caieHC» IPOEKTOB, MPEIIOKCH-
Ho#i B. B. IlytunsimM Bo Bpems ero Busuta B [lyOHy jgeTom
2011l r

The work oriented towards the development of new
sources of high-intensity heavy ions and light polarized nu-
clei is in the final stage. In 2011, the 6 T solenoid for the
heavy-ion source was constructed, in the nearest future we
plan to assemble the source and start its investigation. The
atomic beam source for the source of polarized particles
was assembled and tested at INR (Troitsk), the plasma ion-
izer and test bench for the final assembly and test of the
source is under construction at JINR. Completion of these
activities is scheduled for 2012. Reconstruction of LU-20
pre-injector, required for effective operation of the new
sources, has been started.
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Up to the present moment, all the work on the
VBLHEP accelerator complex development is funded from
the JINR budget in the framework of the 7-year road map
of the Institute development. The JINR and Laboratory
Directorates provide active efforts in order to attract addi-
tional specialized funding from the Russian Federation in
the framework of the programme for support of several so-
called «mega-science» projects proposed by V. Putin during
his visit to Dubna in the summer of 2011.
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B. Konecnuxkos, B. I'onosamiok, O. Pozaueeckuii,

IO. 3aneeckui

Jerexkrop MPD nus mccienoBanus

SIICPHBIX CTOJIKHOBECHUM

Ha yckopurteabHOoM KoMmiiekce NICA

OcHoBHOW 1enbio co3naBaemoro B OUSUN yckopu-
TenpHOrO KomIuiekca NICA sBiseTcst HCCIEIOBaHHE B
71a00paTOPHBIX YCIOBHSIX SAEPHOTO BEUIECTBA MIPU IKCTPE-
MaJIbHO BBICOKHX 3HAYEHHUSAX TEMIEpaTypbl U OapHOHHON
mioTHocTH [1].

Takoe BemecTBO 00pa3yeTcs B CTOJIKHOBEHHUSIX YCKO-
PEHHBIX JI0 PENIATUBUCTCKUX CKOPOCTEH TSKEIBIX HMOHOB.
Henpto sxcnepumenTtanbHoil iporpaMmel NICA apnsercs
MOMCK OTBETOB Ha PsiJi (PyHIAMEHTAJIbHBIX BOIPOCOB (u-
3UKH CUJIbHBIX B3aUMOJCHCTBUNA — KBAHTOBOW XpOMOIU-
Hamuku (KX/I):

— B Kakux (hazax MOXKET CYIIECTBOBATh CHIbHOB3aM-
MOJICHCTBYIOIIIEE BEIIECTBO M KAKOBBI 3aKOHBI, OTIMCHIBAIO-

mue ¢Ga3oBbie Mepexoabl (K MpUMepy, U3 apOHHOTO Belle-
CTBa B KBapK-IIooHHY0 miasmy (KI'TI));

— Kakue 0COOCHHOCTH MPHUCYIIH (Ha30BOi quarpaMmme
KXJI-mMaTepuu nipy HEHYJIEBBIX 3HAYSHUSIX TEMIIEPATYPHI U
6apHOXMMHYECKOTO TMOTEHI[HAIa U KAaKOBO X BIMSHHE Ha
MPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY H 3BOJIIOLUIO
Bcenennoi.

JIist mosmy4eHwus oTBeTa Ha 3T (M MHOTHE APYTHUE) BO-
MPOCHI MPEATIoKEHA IporpaMMa MOAPOOHOTO HCCIEeI0oBa-
HUSI CTOJIKHOBEHHUH IMyYKOB YacCTHIl OT IIPOTOHOB 10 A1ep
30JI0Ta C PEKOPAHOI CBETUMOCTBIO B THANA30HE SHEPTHH
CTOJIKHOBEHUS 4<W<11 B [2]. C moMompio Bapbu-
POBaHUS MapaMeTPOB CTOJKHOBEHHUS, & UMEHHO SHEPTHH

V. Kolesnikov, V. Golovatyuk, O. Rogachevsky, Yu. Zanevsky

The MPD Detector for the Study of
Heavy-Ion Collisions at NICA

The main goal of the future NICA accelerator facility
is to create nuclear matter under extreme temperature and
density conditions in collisions of relativistic heavy ions in
the laboratory. A new experimental heavy-ion programme
at NICA is aimed at investigating the major unsolved prob-
lems in physics of QCD matter [1]:

— What are the phases of strongly interacting matter
and what are the rules governing the transition of hadronic
matter into Quark—Gluon Plasma (QGP)?

— What determines the key features of the QCD phase
diagram at non-zero temperatures and densities, and what
roles do they play in the large-scale structure and history of
the Universe?

In order to achieve the project’s scientific goals, a care-
ful energy and system-size scan will be carried out with ion
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beams of record intensity (ranging from protons to Au’"")
over the energy range which brackets the onset of decon-
finement: 4<Vsyy <11 GeV [2]. The basic research strat-
egy is to change systematically collision parameters and
measure a large variety of signals which are sensitive to the
deconfinement phase transition, chiral symmetry restora-
tion and the QCD critical endpoint [3].

The main experimental setup at NICA will be
MultiPurpose Detector (MPD) [4]. The MPD apparatus has
been designed as a 4z spectrometer capable of detecting
charged hadrons, electrons and photons in heavy-ion col-
lisions at high luminosity. The detector will comprise ele-
ments for precise 3D tracking and a high-performance par-
ticle identification (PID) system based on the time-of-flight
measurements and calorimetry.
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U pa3MepoB sijiep, 3alIaHHPOBAHO M3MEPEHHE OOJIBILOro
KOJIM4YeCTBa HaOIIIOJaeMbIX, YyBCTBUTEIIBHBIX K (pazoBOMy
Tepexojly B COCTOSTHHE JIeKOH(DAHMEHTa, K IPOSBICHUSM
YaCTUYHOTO BOCCTAHOBJICHHS KHPAJIbHOM CHMMETPUH U
kputndeckot Touke KXJI [3].

Perucrpaiust pokJICHHBIX B SACPHBIX CTOJKHOBECHUSIX
YacTHIl Oy/eT BBINOJIHATHCS C IIOMOIIBI0 MHOTO(YHKIIHO-
HasnpHOro nerekropa MPD (MultiPurpose Detector) [4].
JleTeKTop CIPOEKTHPOBAaH KaK CIIEKTPOMETP TIOJIHOTO TeJle-
cHoOro ymia (47) Ans perucTpaluy 3apsKEHHBIX aIpOHOB,
JNIEKTPOHOB M TaMMa-KBaHTOB. B ero cocraB BXOIAT jie-

COopKa TEXHOIOTHYECKOTO
nporotuna MPD/TPC

Assembling an MPD/TPC
technological prototype

In accordance with the MPD project realization plan,
at the beginning of the year 2011 the process of prototyping
of the detector elements was started and the first results of
these R&D activities were demonstrated.

The MPD’s Time-Projection Chamber (TPC) will
measure the trajectory of charged particles in the magnetic
field of a superconducting solenoid. The basic TPC design
principles and some new construction technologies were
tested in the group of Prof. Yuri Zanevsky (VBLHEP).
The first prototype of the cylindrical chamber was built
using Russian space industry developments. To minimize
the budget for material, the prototype’s wall was made of
2-mm-thick Kevlar laminated by Tedlar films.

Experimental tests carried out in the laboratory dem-
onstrated a good operational stability of the TPC prototype,
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TEKTUPYIOLIUE JIEMEHTHI Ul MPELHU3UOHHOTO U3MEPEHUS
TPACKTOPHUHU YaCTHUIl U CUCTEMaA I/II[CHTI/I(I)I/IK&HI/II/I Ha OCHOBEC
W3MEPEeHHUs] BpeMeHH Tpojera. s perucTpannu MeKTpo-
HOB 1 ¢poToHOB B MPD mpexycMoTpeH 3meKTpoMarHUTHEIH
KaJIOPUMETP.

ComnacHO yTBEp:KACHHOMY IUIaHY pealu3alud Ipo-
ekta MPD B nauane 2011 r. npucTynuiau K sTamy cosja-
HUS TIPOTOTHUIIOB MOACUCTEM JETEKTOpa, U K HACTOSIIEMY
BPEMEHH [OCTHTHYT 3HAUYUTENBHBIA mporpecc B R&D-
HCCIICIOBAHUAX [T KIFOUEBBIX SIIEMCHTOB.

and first events of cosmic rays, as well as laser beams, were

recorded by the prototype’s readout system.

First prototypes of the MPD Time-of-Flight system el-
ements were constructed in a close collaboration with two
groups from Beijing and Hefei Universities (China). The
prototypes are based on the mRPC (multigap Resistive Plate
Chambers) technology. This technique allows one to build
a large-area particle identification (PID) system of high ef-
ficiency and excellent PID performance. Characteristics of
several units of mRPCs with different number of gaps and
distinct readout plane configurations were tested during the
Nuclotron run 43.

In parallel to active R&D, many problems of MPD
design optimization have been solved by means of Monte
Carlo simulations within MPDRoot, a dedicated software
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Bpemsinpoekumonnass  kamepa  (Time-Projection
Chamber — TPC), pa3melieHHasi BHyTPH CBEPXIIPOBOJIsI-
IIIETO COJICHOUA, Oy/IeT OCHOBHBIM TPEKOBBIM JIETEKTOPOM
JUTSL I3MEPEHHS TPAeKTOPUH 3apsDKEHHBIX 4acTHIl. B rpym-
e ipod. FO. B.3aneBckoro (JIOBD) pa3paboTaHbl OCHOB-
HBIC MPHUHIMIIBI ¥ ONTPOOOBaHBI HOBBIE KOHCTPYKIIMOHHBIC
TEXHOJIOTHH, IIPUMEHSIEMbIE NPU CO31aHMH COBPEMEHHBIX
TPEKOBBIX CHCTEM. B wacTHOCTH, IPU MOCTPOSHUHU MPOTO-
tuna nunuaapudeckoir TPC nenomip3oBanmuck pa3paboTku
POCCHICKON TPOMBIIUICHHOCTH B OOMACTH IMPUMEHEHHS
HOBBIX MaTEPHAJIOB ISl HYXK/I @3POKOCMHUYECKONW OTPacIIu:
JUISl MUHAMH3AIAN KOJIMYECTBA BEIIECTBA IIPH COXPAHCHNHT
HEOOXOAMMOM MPOYHOCTH KOPILYC MPOTOTHIA OBLIT C/IeNaH
U3 KeBjiapa, JIAMUHHPOBAHHOTO IUICHKOW W3 Marepuaja
Tedlar (TonmmuHa ruieHKH 50 MKM, TOJTHAS TOJIIUHA CTCHKA
Kopmyca— 2 MM).

Pe3ynbraThl MPOBEAEHHBIX TECTOBBIX UCIIBITAHUH MTPO-
JIEMOHCTPUPOBAJI BBICOKYIO CTAOMJIBHOCTH PabOThI BCEX
CHCTEM IIPOTOTHIIA; MPHOOPOM OBUINM 3apEeruCTPUPOBAHBI
MepBbIE TPEKH OT KOCMUYECKHUX JIyueH, a TaK)Ke CUTHAJIBI
OT CBETOBBIX UMITYJIECOB JIA3€PHON CUCTEMBI.

AT THE LABORATORIES OF JINR

Jlist pa3paboTKU 3J€MEHTOB BPEMSIIIPOJICTHON CHCTe-
Mbl MPD 0ObuTa 0OCHOBaHa crieiiaibHas KOJU1adopaIus, co-
crosimmas u3 corpyaaukoB OMSN u yueHbIX U3 IBYX YHH-
BepcureToB Kuras — Ilekuna n Xedes. B xagectse Oa-
30BOM TS 3TOW CHCTEMEBI TpeiiokeHa TexHoorus mRPC
(multigap Resistive Plate Chambers) — 310 mo3Boiut
co3narb st MPD BbicOK03(h(hEeKTUBHYIO CHCTEMY HIICHTH-
(ukanmy OOJBIION TIIOMIAAN C XOPOUIMMH XapaKTEePUCTH-
KaMH 10 paszielieHuIo yacTull. B Teuenne 43-ro ceanca Ha
HYKJIOTPOHE OBUIM HMCCIIEHOBAaHBI MapaMeTPhl HECKOIBKUX
TECTOBBIX MOIYJCH, OTIMYAIOMINXCS KOJTHMYECTBOM aKTHB-
HBIX CJIOCB U KOH(PHUTYpaIHeil CHCTEMBI CYUTHIBAHUSI.

B nononnenne x ¢aze pador no R&D, B nocnennee
BpeMSl JOCTUTHYT 3HAYUTEIBHBIA MPOrpecc B ONTHUMH3a-
uuu KoHcTpykunu MPD ¢ ucnonbs3zoBaHreM MOAEIUPOBa-
Hug 1o merory MonTe-Kapio Bcex nmporueccos B JE€TEKTO-
pe. s BRIOTHEHUS 3TUX 3a7a4 pa3paboTaHa U aKTUBHO
pa3BUBaecTCsS CICHUANBHAS TPOrpaMMHAs O000JIOYKa —
MPDRoot [5]. Ona Bkirodaer B ce0st HHTEP(EUChl K He-
CKOJIbKUM TEHEparopaM, OIUCHIBAIOIIUM CTOJIKHOBEHHSI
HoHOB, a Tarke nmakeT GEANT3/4 nns momenupoBaHus

@usuxu uz OUSN u ynusepcurero Xedes
u [lexuna (Kurait) B nporecce noAroToBKU
K TECTOBBIM U3MEPEHUSIM Ha HyKioTpoHe (2011 1)
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Physicists from JINR and the Universities of Hefei
and Beijing (China) during preparation for the beam tests at the
Nuclotron in 2011
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MIPOXOYK/ICHHSI YaCTHIl Yepe3 BEIecTBO aerekropa. Kpome
TOrO, HA0OP CHEeNNATU3MPOBAHHBIX OUOIMOTEK IS OmKca-
HUA OTKJIMKaA 3JIEMEHTOB ACTCKTOPA IMO3BOJIACT IMMPOBOJAUTH
JOCTOBEPHOE MOJEIMPOBAHKE IJIsI IMPOKOTO Kpyra 3a/aq
PEKOHCTPYKLIMHK M pacyera HabmonaembIx. K npumepy, pe-
3yJIBTaThl MOJEITMPOBAHNS TTPOJIEMOHCTPUPOBAIIH BBICOKUI
noreHuyan jgerekropa MPD B peKOHCTpYKIMH CTpaHHBIX
0apHOHOB (CM. PUCYHOK).

Pacnpenenenne naBapuaHTHBIX Macc Ut A- 1 K~ nap B getexrope
MPD. MogenupoBanre Au+Au-CTONKHOBEHUH M OTKJIHMKA
JIeTeKTOpa mpoBeieHo B obomouke MPDRoot

§ 100 Invariant mass: Q —>AK~ Integral 694
2 F po 76.55
o 80F pl 1.672
& 70f p2 0.002825
= £ p3 1406
m 60F p4 ~1586
50 F ps 448.8
40 F
30F
20?
10
SR A T T I AN AR h A

01.63 1.64 1.65 1.66 1.67 1.68 1.69 1.70 1.71 1.72 1.73

My, GeV/c?

MPDRoot Monte Carlo simulation of invariant mass distribution
of the reconstructed A and K~ candidates in the MPD setup for
central Au+Au collisions

framework [5]. MPDRoot includes the interfaces to a
number of heavy-ion event generators and the GEANT3/4
particle transport toolkit. The framework contains also sev-
eral libraries which implement realistic detector response
simulations and allow one to perform any task of tracking,
reconstruction or physics feasibility study. In particular, the
results of Monte Carlo simulations demonstrate a very good
capability of the MPD setup for reconstruction of heavy
multistrange baryons (see figure).

New high-statistics measurements of strange particle
production in the NICA energy range allow us to address
the phenomenon of strangeness enhancement and its link to
the deconfinement phase transition [6].
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HoBble JaHHBIE 1O POXKAECHHIO CTPAHHBIX YaCTHIl B
obnactu 3Hepruii cronkHoBeHusst NICA mo3somsaT Oonee
JIeTIbHO HCCIeoBaTh A(PQEKT MOBBIIIEHHOIO BHIXOJA
CTPAHHOCTH B SIICPHBIX CTOJIKHOBEHHSIX U €ro CBS3b C Jie-
KkoH(paltHMeHTOM [6].
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C. P.TI'eéopkan
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B3aumoaencTeue mMMOHOB
B KOHEYHOM COCTOSIHUHM MPHU pacnajgax
KAOHOB M JJIMHbI TT-PacCessHUs

B 2003-2004 rr. xommabopanmst NA48/2 (pykoBonu-
tenb B.Jl. Kekennnze) 8 SPS IIEPH waGpana Gombpmryto
craructuky no pacnany K*— 7%z, B 3aBucumoctu Be-
POSITHOCTH pacliajia OT MHBApPUAHTHON Macchl ABYX HeEH-
TpaJbHBIX THOHOB M), ObLIa 0OHApy>KeHa aHOMaH (cusp)
B paifoHe rmopora o0pa3oBaHUsI IBYX 3apsDKEHHBIX ITHOHOB
Moo=2m,[1].

Kak 0but0 mokazano H. Ka6u660 [2], aTa aHOManus siB-
JISETCS PE3YABTATOM TIporiecca nepesapsaku 7' n — 07 B
pacnage K*— w77, 4TO MO3BONSAET M3BIEKATh PAa3HOCTh
S-BOJIHOBBIX UTMH ZT7T-PACCESIHUS dg—a, C OOJIBIIOI TOYHO-
cTb10. Heo0X0qMMOCTh TOYHOTO ONpeNIeNICHNUS d, @) CBS3a-
Ha C Te€M, YTO B HACTOsIIEe BpeMsl KHpaJbHAS TEOPHsI BO3-
mymenuit (ChPT), nperennyromas Ha TEOPHUIO CHIIBHBIX
B3aMMOJICHCTBUI TPH HU3KUX SHEPTHUSX, Mpe/CKa3bIBaeT

WX 3HAUEHHE ¢ HEOOBIYHOM JUIsl CHIIbHBIX B3aMMOIEHCTBUI
TOYHOCTBIO ~2 %o.

B TeueHme MHOTMX JI€T TOJYJIENTOHHBIN pacran
K*— "7 ev (Ha3piBaeMblil K,4) paccMaTpuBaics Kak Hau-
Jy4IIAH coco0 ONpeaeseHust JIMH TT-paccestHus Onaro-
Jlapsi HUIMYNIO TOJIBKO JIBYX ITMOHOB B KOHEYHOM COCTOSI-
HUU ¥ XOPOIIO U3BECTHOH CBSI3U MEXKAY PA3HOCTHIO MHOH-
HBIX (ha3 B §- ¥ p-COCTOSIHUSX M JJIMHAMH PACCESHUSL.

OOHapyxeHrne d(deKTa «cuspy Koutadoparuei
NA48/2 oTKpBLIO HOBBIE BOBMOXHOCTH JIJIs1 TOYHOTO OTIpe-
JIeTIeHNs! UTHH 7-paccessHust. PUTHpOBaHUE SKCTIEPUMEH-
TaJbHOTO PACHPEAEICHHs C UCTIONB30BaHUEM JIBYX TEOpe-
THYECKHUX Mofelei [3,4], mpencTaBIsMomux co00i pa3Bu-
tre unen H. Kabn66o Ha ciryqaii 6oiee BEICOKOTO MOpsiIKa
[0 JJIMHAM paccesHust (~a?), O3B0 ONPEIETHTD JUTH-

S. R. Gevorkyan

Final-State Interaction of Pions in Kaon
Decays and nn-Scattering Lengths

In 2003-2004, the collaboration NA48/2 (spokesman
V.D.Kekelidze) at the CERN SPS collected a large amount
of data on the decay K*— n*7%20. The dependence of its
distribution on the invariant mass of the two neutral pi-
ons My, shows a cusp-like anomaly in the vicinity of the
charged pions’ threshold My,=2m,[1].

As was pointed out by N. Cabibbo [2], this anomaly is
a result of the charge exchange process 7w — 7970 in the
decay K* — 7z, which allows one to extract the value of
s-wave nr-scattering length difference ay—a, with high pre-
cision. The accurate knowledge of a, a, is provided by the
fact that at present the Chiral Perturbation Theory, which
claims to be a theory of strong interactions at low energies,
predicts its values with unprecedented precision for strong
interactions ~ 2%.
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For many years the semileptonic decay K*— 7'z ev
(K4 decay) was regarded as the cleanest method for mea-
surement of zz-scattering lengths, due to only two pions in
the final state and the well-known connection between the
pion phases’ difference in s- and p-wave states with scatter-
ing lengths.

The discovery of cusp effect by the NA48/2 collabo-
ration opens new challenges for precise determination of
scattering lengths. The fit of the experimental distribution,
making use of two theoretical models [3,4], presents the
extension of N. Cabibbo’s approach to higher order in scat-
tering lengths (~ a,) and allows one to determine the scat-
tering lengths with accuracy comparable to theoretical pre-
dictions.
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HBI PACCESIHUS C TOYHOCTBIO, CPABHUMOM C TEOPCTUYCCKH-
MU TIPEICKA3aHUSIMH.

TeMm He MeHee CYIIECTBOBAJIU JIBE IPOOJIEMBI, KOTO-
pbIe He OBUTH PELICHBI B PAMKaX TEOPETHYCCKUX MOJICIICH.
BoOnu3u nopora o0pa3oBaHus 3apsHKCHHBIX THOHOB HEOO-
XOIIUMO YYUTHIBATH 3JICKTPOMATHUTHOE B3aUMOJICHCTBHE
MEX]ly HUMH, KOTOPOE MPUBOTUT K 00OPa30BAHUIO CBSI3aH-
HBIX COCTOSTHUH (TMOHHBIX aTOMOB) HETIOCPEJICTBEHHO TI0]T
TIOPOTOM.

Ha pucynke BBepXy MPHBEICH PE3YyNbTaT (PUTA IKC-
MEPUMEHTAJILHBIX JaHHBIX 0€3 ydeTa 3JICKTPOMArHUTHBIX
B3auMojieiicTBuil Mexay nuonamu [1]. Pacxoxpaenue B
paiioHe mopora 00pa30BaHUsl 3apPsHKCHHBIX THOHOB SIBJISICT-
Csl pe3yJIBTaTOM MPEHEeOpexkeHUs: ITUM dPPEKTOM B TEOpe-
THYECKHX MOIXO0/Iax.

Topasno syudriee cornacue (CM. pUCYHOK BHU3Y) TOJTY-
4YaeTcs, €CJIM BBECTH CBOOOHBIN MapaMeTp, OTBETCTBCH-
HBIIi 32 (YOPMHUPOBAHUE MUOHHBIX ATOMOB, PACIIAIAIOIIHXCS
Ha napy 7°7° na nopore [1]. OnHako MoNy4eHHOE TaKUM
MyTeM 3HaYEHHE BEPOSATHOCTU pacmana K*— r+(z'n) ¢
00pa3oBaHHEM ITHOHHBIX aTOMOB, HOPMHUPOBAHHOE Ha BE-
POSATHOCTH pactafa K*—7m*w 7, oka3plBaeTCs B JBa pasa
OoJIbIIe MPEACKa3aHUsl TCOPUH JIJIsl STON BETUUNHBI.

Crenyroieit mpobiaeMoid, TECHO CBSI3aHHOH ¢ (OpMU-
pPOBaHUEM aTOMOB ITHOHUS, SIBJISICTCS OTCYTCTBHEC HAICK-

Nevertheless, there are two problems that have been
unsolved in the above consideration. At the charged-pion
threshold one has to account for electromagnetic interaction
of pions leading to bound states (pionium atoms) just under
the threshold.

In top figure the result of the fit without electromag-
netic effects is shown [1]. The discrepancy in the vicinity
of charged pions’ threshold is a result of neglect of this ef-
fect in the theoretical approaches. The fit turns out better
(bottom figure) if one adds a free parameter relevant to a
term describing the expected formation of pionium atoms
decaying to 797" at the threshold. However, the obtained
value of K*— 7+ (w*7~) decay with pionic atoms creation,
normalized to the K* — n*n'n~ decay rate, turns out to be
twice as large as the theoretical prediction.

The other issue closely connected to bound-state for-
mation is the absence of a reliable way to estimate the
contribution of higher-order terms in strong interaction.
The reason is that, to account for electromagnetic interac-
tion leading to unstable bound states, one needs expressions
for decay amplitudes, including the strong interaction be-
tween pions in all orders — the task that cannot be solved

- .
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HOT'O METO/Ia OLICHKHU BEJIMYMHBI BKJIA/Ia OT BBICIINX ITOPSII-
KOB B CHJIbHOM B3aUMOJICHCTBHH ITHOHOB.

Jeno B TOM, YTO ISl yueTa 3JICKTPOMAarHUTHBIX B3a-
HUMOJICHCTBUH, IPUBOJSININX K HECTAOMIBHBIM CBSI3aHHBIM
COCTOSIHUSIM, HEOOXOJMMO 3HAaHUE aMIUTUTYH pacrana, B
KOTOPBIX YYTCHO CHJIBHOC B3aUMOJCWUCTBHE ITHOHOB BO
BCEX TOPsIIKaxX, — 3aja4ya, KoTopasi He MOXET MMPHHIIUIIH-
AJIBHO OBITH PEIICHA B paMKaX YIOMSHYTHIX BBIIIC TEOPE-
TUYECKUX Mojenei [3,4].

3aBucumMocTh oTHomeHus A= (data—fit)/data or MP%: pur Ge3 yuera
00pa3oBaHus MHOHUSA (BBEPXY); QHUT C YUETOM 31MEKTPOMArHUTHBIX
a¢dexToB (BHU3Y)

A
0.02

0.015
0.01
0.005 E
0F
~0.005 B
~0.01
~0.015
~0.02

0.08 0085 0.

09 0095 0.1
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0.015
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0F
~0.005 B
~0.01
~0.015
~0.02

{
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0.105 M9

i
0.075
A = (data-fit)/data versus MJ°: fit without pionium formation (top);
fit including the electromagnetic effects (bottom)

in the framework of the two theoretical models mentioned
above [3,4].

To resolve these problems, we make use of the well-
known methods of nonrelativistic quantum mechanics, ob-
taining [5] the general expressions for the decay amplitudes
to the two different channels (z'z~ and 7°2°) accounting
for the strong interaction between pions to all orders. The
inclusion of the electromagnetic interactions [6] leads to
bound state in the very narrow region under charged
pions’ threshold and takes into account the electromagnetic
interaction in all the kinematical region. It seems that the
difference between the predicted rate for creation of pio-
nium atoms and fit at the threshold is due to the fact that in
the vicinity of the threshold besides the bound states there
are unbound pairs, whose electromagnetic interaction gives
almost the same size contribution as the pionium decay [7].
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Jlist perieHust 3TUX MPOOJIEM MBI BOCIIOJIB30BAIUCH
XOPOUIO U3BECTHBIMU METOJIaMH HEPESITUBUCTCKOM KBaH-
TOBOI MEXaHWKH, YTO ITO3BOJIUIIO MOJIYYHTh OOIIUE BhIpa-
JKEHUS JUIsl aMIUTUTY/] paciaja B JiBa Pa3jIMYHbIX KaHala
(w1 71%70), B KOTOPBIX CUIBHOE B3aUMOIEHCTBUE MEKLY
MMOHAaMU OBLIO YYTEHO BO BCeX mopsiakax [5]. BkimoueHue
JJIEKTPOMATHUTHBIX B3aUMOJCUCTBUH [6] MPUBEINIO K MOSB-
JICHHIO CBSI3aHHBIX COCTOSIHUI B Y3KO# 00JaCTH MO MTOPO-
oM 00pa30BaHUs 3apPSHKCHHBIX MUOHOB M YYETY JICKTPO-
MarHUTHBIX B3aUMOJICHCTBUI MEX]y MHOHAMU BO BceH
KHHEeMaTu4eckoil obmactu. Oka3anoch, YTO pa3HUIA Ha
MOPOTe MEKIY MPEJICKa3aHUEM BEPOSITHOCTH 00pa30BaHHUS
IMHOHHBIX aTOMOB M ()UTOM OOYCIIOBIICHA TEM, YTO BOJIH3H
[opora KpoMe CBSI3aHHBIX COCTOSIHUH OOpa3yroTCs HECBsI-
3aHHbIE MAPBI, HIEKTPOMATrHUTHOE B3aUMOJICHCTBIE MEXKIY
KOTOPBIMU JIa€T TaKoM ke BKJIaJ|, KaK pacraj MMoHOB [7].

Kax ormeuanoch Bbime, K,4-pacnaj — ujaealib-
HO TMOAXOAUT JJsi OIpeleNeHUus JJIMH A7T-PaCcCesHusl.
IIpenBapuTenbHbIi aHAINU3 IKCIIEPUMEHTANIbHBIX JTaHHBIX,
MOJTy4EHHBIX B okcniepuMenTe NA48/2, mpuBoIuiI K 3aMeT-
HOMY PaCXOKICHHUIO MEXIY MpeIcKazaHUsIMU JUIsl BETUUUH
JUIMH paccesiHusl B KUPAJbHOW TEOPUU U UX 3HAUYCHHUSIMHU,
MU3BJIIEKAEMBIMU U3 JKCIEPUMEHTANbHBIX JaHHbIX. Kak
OBUTO TIOKa3aHO B [8], 3TO pacxoK[IeHHE BO3HUKACT M3-3a
TOTO, YTO MPH 00PabOTKE SKCIEPUMEHTAIBHBIX aHHBIX

As mentioned above, the decay K4 is ideally suited
for determination of mr-scattering lengths. The preliminary
analysis of the experimental data obtained by the NA48/2
collaboration leads to large discrepancies between the pre-
dictions for scattering lengths of Chiral Perturbation Theory
and their values extracted from experimental data. It was
shown [8] that this difference is due to the neglect of iso-
spin-breaking effects in the experimental data processing.

Account of electromagnetic interaction between the pi-
ons in the decay K* — n*7ev and isospin-breaking effects
provided by possibility of charge exchange among the pi-
ons in the final state allows one to adjust the data for scat-
tering lengths from NA48/2 and chiral theory predictions.

The considered approach can be applied to the wide
class of decays with two or more hadrons in the final state,
leading to better understanding of strong interaction and
giving the unique possibility to check different theoretical
model predictions for meson—meson interactions at low en-
ergies.

AT THE LABORATORIES OF JINR
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HE YYUTHIBAIOTCS 3(P(EKThI, 00yCIOBICHHBIC HAPYIIICHUEM
M30TOMUYECKONH MHBAPUAHTHOCTH.

V4er 51eKTPOMAarHUTHBIX B3aUMOJICHCTBUN MEXIY
MUOHAMHU B pacniajic K= — 77 ev u HapyeHus H30TOonYe-
CKOM HMHBapUAHTHOCTH, OOYCIIOBJICHHOTO BO3MOXXHOCTBIO
nepe3apsiiK| Mex 1y MMOHAMU B KOHEYHOM COCTOSIHUU, T10-
3BOJIMJI COTIACOBATh JJAHHBIE IO IJIMHAM paccesHus, MOoIy-
yeHHbIC B NA48/2, ¢ mpeicka3aHus MU KHPAJIbHOW TCOPHUH.

Pa3BuBaeMbIii TIOAXOMT MOXKET OBITh UCIIOJB30BaH IS
OMMCAHMSI IIMPOKOTO KJIACCa PACMaIOB C ABYMsI JIU TPEeMst
aJIpOHAM¥ B KOHEYHOM COCTOSIHUH, YTO OYJIET CIIOCOOCTBO-
BaTh JIyd4llleMy MOHUMAHHUIO MPUPOABI CHUIBHBIX B3aUMO-
JIEHCTBUH B pe3yjbraTe MPOBEPKU MPEICKA3aHUN pa3iind-
HBIX TEOPETUUECKUX MOJIeNIeH JUIsi ME30H-ME30HHBIX B3au-
MOJIEUCTBUI PU HU3KUX SHEPTUAX.
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IrcnepuMeHT «bopekcnHo»
BIIEPBbIE 3aPEruCTPUPOBAJ HEUTPUHO
oT pep-peakuuu Ha CoytHIe

Komna6opanus «bopekcuHo» onyOnnkoBaiia pe3yiib-
TaThl UCCIIEIOBAHUS COTHEYHBIX HEUTPUHO B 00JIACTH dHEP-
ruit 1,0-1,5 MaB [1]. HelirpuHo B maHHON 00JacTH dHEP-
U JI0 CHX TIOP He HAOIIOaiCh B PEKUME PEaIbHOTO Bpe-
MeHH. CKOpPOCTh cUeTa COTHEUHBIX HEHTPUHO B yKa3aHHOMH
obnactu sHepruii cocrasmia (3,1+0,6 (crar.)+0,3 (cucr.))
c00./(cyt- 100 1). Te >xe HaHHBIC TMO3BOJWINA MOJIYYHUTH
OIpaHMYCHUS] Ha TIOTOK HEMTPHUHO OT YIVIEPOJHO-a30THO-
ro mukia Ha Conaie R(CNO)<7,9 co6./(cyT- 100 T) mis
95%-ro y.n. Craructudeckas 3HaYMMOCTb HEHYJIEBOTO
CUTHaJIa OT pep-HEeWTpuHO coctaBmiaa 98 %. Takoit ypo-
BEHb YYBCTBHUTEJIFHOCTH OBUI JOCTHTHYT Onlaromaps Impu-
MEHEHHMIO HOBBIX METO/IOB JUCKPHMUHALMK COOBITHH OT
B-pacnanos xkocmorennoro !C, nomMunupyomero B sKc-

NIEPUMEHTAJILHOM CIIeKTpe B obnactu sHepruit 1-2 MaB. B
MPEANONIOKESHNN MOJENIN HEHTPUHHBIX ocumuaui MCB
¢ napamerpamu LMA nony4yeHHbIe CKOPOCTH cHeTa COOT-
BETCTBYIOT HEUTpUHHBEIM moToKaM (1,6+0,3)-108 cm2-¢!
u <7,7-108 em2-¢! (95%-it y.n.) mas pep- u CNO-
HEUTPUHO COOTBETCTBEHHO, YTO COMIACyeTCs ¢ MpecKas3a-
HusMHU ctaHaapTHou moaenu Connua. Ha ceronns naHHbii
pe3ynbTaT NpeCTaBIseT CO00H MepBoe MpIMoe U3MEpEHHe
MI0TOKA pep-HEUTPUHO U, COOTBETCTBEHHO, HAaN00JIee CUIIb-
HOE OrpaHNYEHHE Ha ITOTOK COTHEYHBIX HEWTPUHO U3 yIIIe-
POAHO-a30THOTO MUKJIA.

«BOpPEKCHHO» — KUAKOCIHUHTWIISIIMOHHBIN JIeTeK-
TOp OOJIBILIOr0 00bEMa, YCTAaHOBJICHHBIH B 0/13€MHOI1 J1a-
6oparopuu ['pan-Cacco B neHTpaibHOH MTanuu ¢ 1enbio

0. Yu. Smirnov

The First Direct Detection of pep Solar
Neutrinos in the Borexino Experiment

Borexino has reported the first observation of solar
neutrinos in the 1.0-1.5 MeV energy range [1], the region
that has never been studied before in real-time mode. The
rate of pep solar neutrino interactions occurring in this
window was measured to be (3.1+0.6(stat.)+0.3 (syst.))
counts/(day- 100 t). The same data provided a constraint
on the solar CNO neutrino interaction rate of R(CNO)<
7.9 counts/(day- 100 t) at 95% C.L. The statistical signifi-
cance of the nonzero pep signal is 98%. This unprecedented
level of sensitivity was achieved by adopting novel data
analysis techniques for the discrimination of " decays of
cosmogenic ''C, the dominant background in the 1-2 MeV
region. Assuming the MSW-LMA solution to solar neu-
trino oscillations, these values correspond to solar neutrino
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fluxes of (1.6+0.3)-108 cm2-s! and <7.7-10% cm 257!
(95% C.L.) for pep and CNO neutrinos, respectively, in
agreement with the Standard Solar Model. These results
represent the first measurement of the pep neutrino flux and
the strongest constraint of the CNO solar neutrino flux to
date.

Borexino, a large-volume liquid scintillator detector
installed at the underground Gran Sasso laboratory with an
aim of the low-energy solar neutrino fluxes measurement,
has been taking data since May 2007. The Borexino inter-
national collaboration overlaps research institutions from
Italy, the USA, Germany, Russia, Poland and France. From
the Russian side the RRC «Kurchatov Institute», PNPI
RAS and the Skobeltsyn INP MSU are taking part in the




B JIABOPATOPUAX NHCTUTYTA

H3y4YeHHUs] HU3KOIHEPreTUUYECKUX COJHEYHbIX HEUTPUHO,
HaOupaet nanubie ¢ Mas 2007 . B MexayHapOIHYIO KO-
naboparmio «bopekcHHO» BXOIAT HAYYHO-HCCIIE0BATEIhb-
ckue uHCTHTYTHl u3 Utammm, CLUA, T'epmannn, Poccun,
Hompmm u @pannuu. C poccHiickod CTOPOHBI B KOJJIa-
6oparmu yuactByror HUILL «KypuatoBckuii HHCTHTYT»,
[AD PAH u HUMSAD MI'Y. Pe3ynsraTsl Hony4eHs! Ipu
AKTUBHOM y4acTuu rpymnmns! yueHsix u3 JIAII OUAU, yua-
CTBYIOILIEH B SKCIIEPUMEHTE C HA4YaJbHOW CTaAUH IIPOEKTA.

2011 1. OBLT OYEHB TPOXYKTHBHBIM C TOYKH 3PEHHSI OC-
HOBHOW (pU3HYECKON MporpaMmbl «BOpPEeKCHHO»: TOCTHI-
HyTa 5%-5 TOYHOCTH M3MEPEHHs TTOTOKA COJHEYHBIX Oe-
PWIIHEBBIX HEUTPUHO, UCCIIEI0BAaHbI CyTOYHbIE BapUaIlU
aToro noroka [2,3]. JlaHHoe n3MepeHue NOToKa OepuILIn-
eBBIX HEHTPUHO CIIEyeT pacCMaTPUBATh KaK OKOHYATENb-
HBI pe3yabTaT I MepBOH (as3bl SKCIEPUMEHTa, 3aKOH-
yusuieiics B utoHe 2010 1. ¢ HaYaJI0M KaMIaHUU 110 OYHCT-
Ke cuumHTWUIITOpa. IlnmanupoBaBmiascss TpH  CO3TaHUU
JIETEKTOpa TOYHOCTh M3MEpEeHHs Oblla JOCTUTHYTa MEHee
4yeM 3a 3 roJla U3MEPEHHH, CPOK HAMHOTO MEHBIINH, YeM
9TO mpeamnosaraiock. B Ommwkaiiiem OyayiieM koytabopa-
LUl HAMEPEHA YITy4IINTh TOYHOCTh U3MEPEHHUS B COOTBET-
CTBHH C HOBBIMH 3aIpOCaMH (PU3UKH COJHEUHBIX HEHTpPH-

AT THE LABORATORIES OF JINR

HO, HO 3TO MOTpedyeT YMEHbIINTh (POH KaKk OT pacrasioB
85Kr, Tax u ot pacnanos 219Bi, nostomy Gokyc B M3yueHUH
HEHUTPUHHBIX TTOTOKOB Ha OCHOBE YK€ HAKOIUICHHBIX TaH-
HBIX CMECTWJICSI B CTOPOHY M3YY€HHS MOTOKOB OT IPYTHX
COJTHEYHBIX peakIuii, B 9acTHOCTH pep- u CNO-peaximid,
H3y4aeTcsl TAKKE BO3ZMOXKHOCTb M3MEPEHUsSI IOTOKOB HEll-
TPHUHO OT pp-peaKiuH.

W3-32 OTHOCHTENTLHO CHIIBHOTO (hOHA OT PaCIaioB KOC-
MorenHoro ''C mpocToit crieKTpanbHBIH aHaIn3 JaHHBIX B
COOTBETCTBYIOIIEM AMAIa30HE 3HEPrHi He o0namaeTr no-
CTAaTOYHOH 4yBCTBUTEIBHOCTHIO TSI ONIPEICIICHNS CUTHATIA
OT COJIHEUHBIX HeWTprHO (puc. ). B ananmze mcnonp3yror-
Csl IBa HOBBIX METOJa BBIAEICHUS HEMTPUHHOIO CUTHAaA.
[TepBblit MeTON, BriepBbIe 0OCYKAaBIINIiCS B paboTe KO-
nabopamnuu [4], Tak Ha3bIBAEMBI METOA TPOWHBIX COBIIA-
neanii (MTC), mo3BomsieT WACHTUPHUIUPOBATE OONBITYIO
JacTh BKiIaga ot kKocmorenHoro 'C Ha ocHOBe aHanu3a ero
MIPOCTPAHCTBEHHO-BPEMEHHBIX KOPPEISIUIA C MIOOHAMH.
HapaGorxka sinep xocmorensoro ''C 8 95 % ciydaes co-
npoBoykiaercs: BeiOnBanueM HelTpona. MTC ocHoBaH Ha
HCKJTIOYCHNHN M3 aHaIn3a 00JacTeil JeTeKTopa, B KOTOPhIX
PETHCTPUPYIOTCSI HEUTPOHBI MOCIE POXOKACHUSI KOCMHU-
YeCKMX MIOOHOB. Vckirogaemass oOnacTe OmpenessieTcs

experiment. Group of scientists from the JINR DLNP has
been participating in the experiment since the initial stage
of the project.

The year 2011 was extremely successful for the
Borexino mainstream physics programme: long awaited
final 5% precision in the measurement of the 7Be solar neu-
trino flux has been achieved and the day/night asymmetry
of this flux has been tested [2,3]. The measurement of the
"Be solar neutrino count rate is the final result of the first
phase of Borexino, the one that ended in June 2010 with the
beginning of the purification campaign. The original design
goal of measuring the "Be solar neutrino count rate with 5%
precision was successfully achieved in less than three years,
much less than originally anticipated. In the future the col-
laboration will work to improve this result even further to
meet new request from the solar physics community, but
this will require lower background both in 8°Kr and in 21Bi,
that is why the focus in study of solar neutrino fluxes with
the present data set has shifted to other neutrino species,
namely neutrino from pep and CNO reactions, the possibil-
ity to extract pp-neutrino signal is under study.
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The presence of the relatively strong background from
cosmogenic ''C in energy range of interest makes impos-
sible a straightforward spectral analysis of the data (see
Fig.1). Two novel ideas have been implemented to extract
the solar neutrino signal. The first one, originally discussed
in Borexino paper [4], the so-called threefold coincidence
method (TFC), was applied to remove most of the cosmo-
genic !!C signal based on its space-time correlations with
parent muons. The cosmogenic production of ''C nuclei in
95% of all cases is accompanied by a spallation of at least
one neutron. The TFC method is based on identification of
regions where muons-related neutrons are detected. The ve-
toed zone is defined as an intersection of the cylinder around
the muon track (the track coordinates are provided by a spe-
cial muons reconstruction algorithm), and a sphere around
the point of the neutron detection. The duration of veto is
defined by the ''C lifetime (29.4 min). The rejection criteria
were chosen to obtain the optimal compromise between ''C
rejection and preservation of fiducial exposure. The second
method of the neutrino signal discrimination is based on the
difference in the signal shape from the scattered electron
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Kak nepecedeHue IIMH/PA C 0ChbI0, HAIIPABICHHON B/I0JIb
Tpeka MIOOHa (TpeK MIOOHA BOCCTAHABIMBAETCSI C MOMO-
[I[bIO CICIUATIBHON POTpaMMbI), CO Chepoii, OUepUCHHOM
BOKpPYT' TOYKHM perucTpanuu. IIpogomknTeIbHOCTh BETO
onpezensercs BpemeneM xu3nu 'C (29,4 mun). Bropoii
METO/] BBIICIICHHSI HEHTPUHHOTO CUTHAJIa OCHOBaH Ha pas-
JIMYUH BO BPEMEHHOM CTPYKTYpE CUTHAJIOB OT AJIEKTPOHOB
paccesiHusT M MO3UTPOHOB, OOpa3yIOIIUXCS TPH pacraje
1C (upes MeToma IpeIoKeHa HamuM Kosuteroi nz [T SO
A. lep6bunbiv). HeOompimast pa3HHIla BO BPEMEHHOM pac-

- .
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cobbiTuil pacmaga 2'“Bi (87), 0TOOpaHHBIX METOIOM Obl-
CTPBIX COBIIAJICHUH B MMOCIIEJOBATEIILHOCTH (1 — ff-paciajioB
2143 _214pg

[TapameTpsr OpUTM TTOMOOPAaHBI TaKUM 00pa3oM, UTO-
OBl TOOWTHCS ONTHMAIHHOTO OaraHca TOmaBiIeHUS (oHA
IIPU COXPAaHEHHH MAKCHMaJIbHO BO3MOXKHOM AKCIIO3MIIHH.
B pesynsrare dou or kocmorennoro ''C Gbun momasnen
NPUOIN3UTENIBHO B JIECATh Pa3 NPU COXPAHEHHUH MOJOBHHBI
skcno3uiuu. Criektp mocie ot6opa MTC mpezncraBieH Ha
puc. 1, sxciosumus coorBeTcTByeT 20409 T B CYyTKH.

NPEeNeNICHNH CUUHTHUISIIUOHHBIX CUTHAJIOB  SIBJISI-
€TCsI, C OMHOU CTOPOHBI, CICICTBHEM OOpa30BaHUS
CBSI3aHHOTO COCTOSIHHMSI ITO3MTPOHA (OPTOIO3UTPO-
HUS), U, C JPYTOH CTOPOHBI, CBET MPHU aHHUTHIALUI
MO3UTPOHA U3ITydaeTcsi U3 0oJee MPOTSHKEHHOW MPo-
CTPAHCTBEHHOH 00JacTH, YeM NPH BHICBEYHBAHUH
CBETa NPU TOYCYHOM B3aMMOJICHCTBUH AIICKTPOHOB
paccestausi. C 1OMOIIBIO METO/Ia ABTOMAaTHUECKOM
KJIacCU(UKAMM Ha OCHOBE MAIIMHHOTO OOyuYeHHMs
(boosted-decision-tree algorithm) ObUT CKOHCTPYHPO-
BaH ONTHMHU3UPOBAHHBIN Mapamerp (GOpMbI UMITYJIb-
ca; i1 oOydeHHs WCIIONB30BajICs HaOOp COOBITHIT
ot pacmanos 'C (B"), orobpannsix MTC, u Habop

and the one from the 8" decay of 1'C (the original idea
of our colleague from PNPI A.Derbin). A slight dif-
ference in the time distribution of the scintillation sig-
nal arises from the finite lifetime of orthopositronium,
as well as from the presence of annihilation y rays,
which present a distributed, multisite event topology
and a larger average ionization density than electron
interactions. An optimized pulse shape parameter
(PSP) was constructed using a boosted-decision-tree
algorithm, trained with a TFC-selected set of ''C
events (8" and 21“Bi events (#) selected by the fast
214Bi-214Pg o—f decay sequence.

The rejection criteria for TFC were chosen to
obtain the optimal compromise between ''C rejec-
tion and preservation of fiducial exposure, resulting

Puc.1. DHepreTH4eckuil CIEKTp COOBITHH B JOBEPUTEIHHOM OOBEME
1o u nocie orbopa ¢ nomomnipio MTC. Bepxuue siomanast 1 ITPUXOBast
JIMHWM [PECTABIISIOT JJaHHbIE U OleHKy Biaaa 'C 1o or6opa cobbITuii.
JlomaHast ToJICTasi JIMHUS HIDKE NPEACTABIACT IAaHHBIE ITOCIEe O0TOOpa C
nomotpio MTC, st KoTopbixX BeieneH Bkiaan ot 'C (urpuxosast TuHus).
[MokasaHbl TAKKe: CIEAYIOMIMA 10 MHTEHCUBHOCTH BRI (Goua ot 21Bi,
CHEKTp OJICKTPOHOB OTAAuu A pep-HEUTPUHO M BEPXHUM Ipenel Ha
CNO-neiirpuno. CkopocTh cuera ykazaHa B eauHuIax cob./(cyr- 100 1)

10
Spectrum of events in FV

Spectrum after TFC veto

[ HCrate=27 == HC rate=2.5
———pepvrate=3.1 e CNO v limit=7.9
1 210Bj rate = 55 (95%C. L)

10!

Counts/(day - 100 t-0.01 MeV)

102 N

1.4 1.6

Energy, MeV

Fig. 1. Energy spectra of the events in the FV before and after the TFC veto
is applied. The upper solid and dashed lines show the data and estimated
11C rate before any veto is applied. The solid black line shows the data after
the procedure, in which the ''C contribution (dashed) has been greatly sup-
pressed. The next largest background, 21°Bi, and the electron recoil spectra
of the best estimate of the pep neutrino rate and of the upper limit of the
CNO neutrino rate are shown for reference. Rate values in the legend are
quoted in units of counts/(day- 100 t)

spatial distributions of selected scintillation events whose

in a ''C rate reduction of a factor 10 at the expense of los-
ing approximately one half of the exposure. The result-
ing spectrum (Fig. 1) corresponds to fiducial exposure of
20409 t- day.

The data analysis is based on a binned likelihood
multivariate fit performed on the energy, pulse shape, and
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reconstructed position is within the fiducial volume. The
distribution of the pulse shape parameter is a key element in
the multivariate fit. Simultaneously to the fit of events sur-
viving the TFC veto, the energy spectrum of events rejected
by the veto was analyzed. The rate for every noncosmogen-
ic species was constrained to be the same in both data sets,
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Puc.2. OcraTouyHblii HEPreTHYECKH CHEKTP MOCIe BBIYMTAHUS BCEX
BKJIQJIOB IOCTIE TOATOHKH. JIMHUel moka3aH CHEKTp >IEKTPOHOB OTAa4u
JUISL pep-HEUTPUHO, HOPMUPOBAHHBII Ha CKOPOCTh CYETa B COOTBETCTBHUH C
pe3ynbTaTaMy HauTydInei MoArOHKH

0.07

0.06 [ Residual signal energy spectrum

e recoils from pep v

—1

0.05F
0.04
0.03 £

0.02

0.01 [

Counts/(day - 100 t- 0.01 MeV)

0OF

—0.1F

0.8 1.0 1.2 1.4 1.6
Energy, MeV

Fig. 2. Residual energy spectrum after best-fit rates of all considered back-
grounds are subtracted. The electron recoil spectrum from pep neutrinos at
the best-fit rate is shown for comparison

Puc.3. BeposTHOCTs BBDKHBAaHUS AIEKTPOHHBIX HedrpuHo (P,,). «bo-
PEKCHHO» OOecreduryl CIEeAyIONMi BKJIAA BBICOKOTOYHOE H3MEpeHHe
MOTOKA HEHUTPMHO M3 peakuud 'Be, M3MEpEHHE MOTOKA HEUTPHHO
u3 peakiuuu SB ¢ HU3KMM TIOPOTOM UM HM3MEPEHHE pep-HEHTPUHO.
Ipenckazanust mogen MCB/LMA moka3aHsl B BHJIE Cepod JICHTHI (ee
[IMPUHA COOTBETCTBYET TEOPETUIECKON ommmbke 1)

09F
E ® "Be — Borexino
0.8F ® pep — Borexino
> 071_ } ® All solar
IE E d ® 8B SNO+SK
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Fig. 3. Electron neutrino survival probability P, and the contribution of
Borexino: the high-precision "Be measurement, the low-threshold 3B
measurement and the new pep measurement. MSW/LMA predictions (1o
range) are presented with a grey band

AHanu3 TaHHBIX POBOMIICS C TIOMOIIBIO MYJIb-
THBapPIaL[HOHHOfI IIOATOHKHW METOAOM MaKCHMAJIbHO-
TO TPaBAONOA00Ns, TMOATOHKA OCYIIECTBISUIACH OfI-
HOBPEMEHHO M0 YHEPTreTHYECKOMY paCIpeeeHHIo,
pacripenieieHuio mapaMerpa (OpMBl CHTHalIa W TI0
MIPOCTPAHCTBEHHOMY PpACTIPECICHUIO OTOOPaHHBIX
COOBITHH, PEKOHCTPYHMPOBAaHHBIX B Mpeienax Jo-
BepuTebHOrO oObema. Pacmpenenenue napamerpa
(GhopMBI cHrHajla — KITFOUCBOW BIIEMEHT MYJIbTHBA-
puanronHoTo aHanu3a. OTHOBPEMEHHO C TIOATOH-
KOU CIIEKTPOB COOBITHI, OTOOpPAHHBIX C MOMOIIBIO
MTC, noAroHsuIMch M pactpeiesieHuss OCTaTOUHBIX
coObITuii. [Ipy 3TOM 7Sl BKIJIQJIOB, HE CBS3aHHBIX C
MPOXOXKJACHUEM KOCMUYCCKHUX MIOOHOB, HaKJIaJbl-
BaJOCh YCIIOBHE OIMHAKOBOI CKOPOCTH cueTa s
00onx HaOOPOB JAHHBIX, TAK KaK KOPPEISAIIH C MIO-
OHaMHU OJKHIAIOTCS TOJBKO JJISI KOCMOTEHHBIX BKJIA-
noB. Metoj kamnOpoBascst Ha JaHHBIX, ITOYYCHHBIX
MetooM Moure-Kapiio, pe3ynbraTsl MOATOHKH BO3-
Bpaliajiu HECMCUICHHBIC OLICHKU Jid BKJIAAOB pep-
u CNO-HEUTpUHO, COmTACyIONIMECs C YacTOTHON
CTaTUCTUKONW. OCTATOUHBIA YHEPTETHUECKUHN CIIEKTP
MTOCIIe BBIYUTAHUS BCEX BO3MOXKHBIX BKIIAZOB XOPO-

since only cosmogenic isotopes are expected to be
correlated with neutron production. Fits to simulated
event distributions, including all species and vari-
ables considered for the data fit, returned results for
the pep and CNO neutrino interaction rates that were
unbiased and uncertainties that were consistent with
frequency statistics. The residual energy spectrum af-
ter extraction of all considered backgrounds fits well
the electrons recoil spectrum for the pep neutrino, as
shown in Fig.2. Due to the similarity between the
electron-recoil spectrum from CNO neutrinos and
the spectral shape of 2!Bi, only an upper limit on
the CNO neutrino interaction rate was obtained. The
95% C.L. limit has been obtained from a likelihood
ratio test with the pep-neutrino rate fixed to the SSM
prediction under the assumption of MSW-LMA,
which leads to the strongest test of the solar metallic-
ity (the relative contribution of elements heavier than
helium).

Together with the previous measurements of the
"Be neutrino flux and ®B neutrino flux by Borexino,
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110 COIIACYETCsI CO CIEKTPOM IEKTPOHOB OTAAUU JUIs pep-
HEUTpHHO (puc. 2). 13-3a cX0KECTH SHEPTEeTHIECKHUX CIIeK-
TPOB 31eKTPOHOB oTaa4uu it CNO-HEHTPUHO U f-CIIeKTpa
210Bj prmag or CNO-HEATPHHO JOCTOBEPHO HE BBHIIEIS-
eTCsl, HO TeM HE MEHee TSI HETO MOXKHO ITONyYHTh IO-
CTaTOYHO CWJIbHBIC OrpaHWdcHUs. C IMOMOIIBI0 KPUTEPHUS
OTHOILICHHSI TIPABJIONOAO0US B MPEINOI0KEHUH CKOPOCTH
cueTa pep-HEHTPUHO, COOTBETCTBYIOIIEH MpPEACKa3aHUAM
cranaapTHor monenu CoyHIA, B CIIEHAPUH HEUTPUHHBIX
ocumursait MCB/LMA nomydeHo orpaHU4eHue TSI CKO-
pocTH cueTa HEHTPHHO, SABIIOIICECS HANOOoIee CHITBHBIM
OTPaHUYCHUEM Il CONIHEYHOW METaJUTMYHOCTH (MEeTal-
JIMYHOCTH B acTpo(u3nke — OTHOCHTEJIbHAS KOHLIEHTpa-
IIUS DIIEMEHTOB TSDKETIEe Teus).

Bwmecre ¢ npeasiymmmu pesyiasraramu «bopekcruHoy
110 U3MEPEHUIO TOTOKOB HEUTPUHO OT COJIHEUHBIX peaKLUi
"Be u B usMepenue noToKa pep-HEUTPHHO JAET BO3MOXK-
HOCTB OIPEJICITUTh BEPOSITHOCTh BBKHBAHUS AIEKTPOHHBIX
HelTpuHO Ha ux nytu ot Conuua. Brian «bopexcuHo» B
M3MEpPEHUE BEPOSTHOCTU BBIKUBaHUS P,, MpEACTaBIeH Ha
puc. 3.

Takum oOpa3zoM, Ha «BOpeKcHHO» IOCTHUTHYTa pe-
KOp/IHAsl YYBCTBUTEIBHOCTb, ITO3BOJIMBIIAS BIICPBBIC MO-

the measurement of the pep-neutrino flux provides a test of
the electron neutrino survival probability on its way from
the Sun. The Borexino contribution to the measurements of
the electron neutrino survival probability P,, is summarized
in Fig. 3.

Borexino achieved the necessary sensitivity to provide,
for the first time, evidence of the rare signal from pep neu-
trinos and to place the strongest constraint on the CNO neu-
trino flux to date. This has been made possible by the com-
bination of the extremely low levels of intrinsic background
in Borexino, and the implementation of novel background
discrimination techniques. This result increases the pros-
pect for higher precision measurements of pep and CNO
neutrino interaction rates, if the next dominant background,
210Bj, is further reduced by scintillator repurification.
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TBEPIUThH CYIICCTBOBAHUE CJIA0OT0 MOTOKA pep-HEUTPHUHO,
a TaKXX€ HAJIOXKUTh HaH60nee CHUJIbHBIC OTpaHUYCHUA HA 110~
TOK HEWTPUHO U3 YIVIEPOJHO-a30THOrO LMKIIA. M3mepeHue
CTaJI0 BO3MOXKHBIM Oaromaps HCKIIIOYATEIEHO HHU3KOMY
YpOBHIO BHyTpeHHETO (poHa B «BopekcmHo» U mpuMeHe-
HUIO HOBOW METOJVKY JUCKpUMUHAIWH (poHa. JlaHHBIH pe-
3yJIbTaT JAEMOHCTPUPYET MPUHIMIHAIBHYIO BO3MOXKHOCTH
6osee TouHOTO M3MepeHus pep- 1 CNO-HEHTpUHO TIpH yC-
JIOBUM CHMYKEHHSI JIOMUHUPYIOLIETO OCTaTOYHOro (hoHa OT
pacmazos paguoakTuBHOIO 2!°Bi B X011€ BeMymIEHcs 04uCT-
KU CIIUTHTHILISATOPA.
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DUHaAHCOBbLIV KOMUTET 3acnyLuarn
[oknag u.o. gupektopa WMHcTutyTa
B.A.MatBeeBa «O pekomeHAaUMAX
110-1 ceccun YueHoro coseta OUNAN
(ceHTsi6pb 2011 r.). Kpatkuii 0630p
pesynsratoB gesartensHoctn ONAN B
2011 r. v nnanbl Ha 2012 ry.

[MpuHAB K CBEOEHMIO PEKOMEH-
naumm 110-m ceccum Y4YeHoro co-
Beta OUVAN, duHaHcoBbIN KOMUTET
OTMETUIT CBOEBPEMEHHOCTb (PUHAH-
cupoBaHusa  aupekumen MHctuTyTa
Hay4HO-MUCCrNeaoBaTeENbCKNX  paboT
BTOporo roga CemuneTtHero nnaHa
passutnas OUAUN Ha 2010-2016 rr.
B COOTBETCTBUM C MNpuHATbIMK KM
npuoputeTamn. ATo B 3HaYUTENbHOM
Mepe crnocobCTBOBANO: 3aBepLUEHNIO
3HEepreTM4yeckoro mnycka peakTtopa
MBP-2 Ha HOMWHanNbHOW CcpenHewn
MoLHocTu 2 MBT n npoBegeHuto nep-
BblX 9KCNEPMMEHTOB Ha BblBEAEHHbIX
nyykax HEWTPOHOB;  3KCMEpPUMEH-
TanbHOMY MOATBEPXKAEHUIO CUHTE3a
117-ro anemMmeHTa, NPU3HaHUIO B TEX-
Hu4eckom goknage MexgyHapogHoro

CO3a YMCTOW M MPUKNaAAHOW XUMUK
npuoputeTa konnabopaumm Oy6Hbl n
JlnBepmopa B OTKPbITUN 3MEMEHTOB
114 n 116; ocyLuecTBnNeHNIO oyepea-
HbIX ceaHcoB paboTbl HyknoTpoHa-M
Onst  OU3NYECKNX  IKCMEePVMEHTOB;
nony4yeHunto cdusmkamm OUNAN Bax-
HbIX PEe3ynbTaToB BO BHELLUHUX 3KC-
nepumeHTax B LIEPH, Mpan-Cacco n
APpYrux LeHTpax; AOCTVXEHWIO 3Ha-
YUTEMbHBLIX PE3ynbTaToB B Pas3BUTUM
rpya-nHepacTpykTypbl MHCTUTYTa M
ycnelwHoMy Hayany paboT no cosga-
HUO pacrnpegeneHHoro Tier1-ueHTpa
«HWL, “KypuyatoBckun MHCTUTYT  —
OUAN»; ncnonb3oBaHUo COBpPEMEH-
HbIX TEXHOMOIUI ANsi Nonynspusauum
obpasoBaTenbHOW AeATENbHOCTY.

®uHaHCoBbLIN KOMUTET Mo3apa-
Bun npodeccopos K. L. OraHecsHa
n M.ILUTkMca ¢ npucyxgeHnem
locynapctBeHHon — npemun  Poc-
cuickon depepauum B obnactu Hay-
Kn n TexHornormn 2010 r. 3a oTKpbITUE
HoBoW obracTu cTabunbHOCTY CBEPX-
TSOKENbIX SMIEMEHTOB.

Bbipasus YAOBNETBOPEHNE
B CBA3W C nposegeHuem 5 monsg
2011 r. B lybHe ceccun poccuinckon
[MpaBUTENbCTBEHHON KOMWUCCUM MO
BbICOKMM TEXHOMOMMSAM U UHHOBALMAM
nog npeacedaTenbCTBOM MNpeMbep-
MuHucTpa Poccuiickon depepaunn
B.B.lMytuHa, ®nHaHCOBbIN KOMUTET
OTMETUI BKIIOYEHNE KOMUCCUEN NPO-
ekta NICA B cnucok meranpoekTos,
KOTOpbI€ MOTYT MOMy4UTb CyLLECTBEH-
HYIO LieneByto Noaaep KKy CO CTOPOHbI
MpaButensctea PO.

DUHAHCOBbLIA KOMUTET OTMETUN
Bu3nt B OUNAN npembep-MuHUCTPa
Pecnybnukn KasaxctaH K.MacumoBa
11 mona 2011 r, a Takke ocobbln
WHTEpeC, MPOSIBMEHHbIA B Xode BU-
3uTa k 0b6pasoBaTenbLHON NporpamMmme
onAn.

®PuHaHCOoBLI KOMUTET 0ofob6pun
noanucaHne Hosoro CornalleHus
0 coTpygHudectBe mexagy OUAN u
INFN (MTanusa) cpokom Ha LwecTb
nert, cocrtosiBlleecs 14 monHa 2011 .,
a Takke HOBble MO3UTUBHbIE TEHAEH-
UM B peanusaumm B3aUMOBbLIFO4HO-
ro cotpygHuyectesa mexgy OUAU n
Cepbuein.

A meeting of the JINR Finance Committee
was held in Dubna on 22-23 November. It was chaired
by S.Kulhanek, a representative of the Czech Republic.

The Finance Committee heard
the report «kRecommendations of the
110th Session of the JINR Scien-
tific Council (September 2011). Brief
Overview of the Results of JINR Ac-
tivities in 2011 and Plans for 2012»
presented by JINR Acting Director
V. Matveev.

Having taken note of the recom-
mendations of the 110th session of
the Scientific Council, the Finance
Committee appreciated the timely
delivery by the JINR Directorate
of resources for the research pro-
grammes under the second year of
the Seven-Year Plan for the Devel-
opment of JINR for 2010-2016 ac-
cording to the priorities approved by
the Committee of Plenipotentiaries.
This has largely contributed to the
following achievements: the com-
pletion of the power start-up of the
IBR-2 reactor at the rated average
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power of 2 MW and the performance
of first experiments with extracted
neutron beams; the experimental
confirmation of the synthesis of Ele-
ment 117, as well as the recognition
of the priority of the Dubna-Livermore
collaborations in the discovery of el-
ements with Z=114 and 116 in the
Technical Report of the International
Union of Pure and Applied Chemis-
try; the accomplishment of the recent
runs of the Nuclotron-M for physics
experiments, and the successful start
of the new project Nuclotron—NICA,;
the achievement by JINR scientists
of important results in external ex-
periments at CERN, Gran Sasso and
other centres; the significant advanc-
es in the overall development of the
JINR infrastructure and the successful
start of work to build the Tier1 centre
«RRC “Kurchatov Institute”™—JINR»;
and the use of modern technologies

in outreaching the JINR educational
activity.

The Finance Committee con-
gratulated Professors Yu. Oganessian
and M. Itkis on the award of the 2010
State Prize of the Russian Federation
in science and technology for the dis-
covery of a new region of stability of
superheavy elements.

The Finance Committee appreci-
ated the holding, in Dubna on 5 July
2011, of the session of the Russian
Governmental Commission for High
Technology and Innovation, which
was chaired by the Prime Minister
of the Russian Federation, V.Putin,
as well as the inclusion of the NICA
project by the Commission in the list
of six megaprojects that may receive
substantial dedicated support from
the Russian Government.

The Finance Committee also
appreciated the visit to JINR by the
Prime Minister of the Republic of Ka-
zakhstan, K.Massimov, on 11 July
2011, and the special interest that



Mo uvHGopmMaumm aupekTopa
ayauTtopckon cupmbl  «MC-AyanTt»
A.T.CeppilueBa «O6 wutorax ayau-
TOPCKOW MpOBepKN PMHaAHCOBON Ae-
arenbHocT WHctutyTta 3a 2010 r»
®PUHAHCOBLIA KOMUTET pPEeKOMeHAO-
Ban KM ytBepanTb aygutopckoe 3a-
KIOYEHME MO NPOBEAEHMUIO MPOBEPKU
(hHaHCOBO-XO3ANCTBEHHON AeaTenb-
HocTn OUNAWN, a Ttakke otyer OUNAN
3a 2010 r.: o6 ucnonHeHun GrogxeTa
no pacxogam — 82 375,8 Tbic. gon-
napoe CLUA ¢ cymmon 3aknoum-
TenbHoro 6anaHca Ha 01.01.2011 —
473 843,0 TbiCc. ponnapos CLUA.

®UMHAHCOBbLIV KOMUTET

Mo poknagy NOMOWHMKA Ou-
pektopa WHcTUTyTa no dmHaHco-
BbIM M 3SKOHOMWYECKMM BOMpOCcam
B.B.KartpaceBa «O npoekte GtompkeTa
ONAN Ha 2012 1., 0 NpoeKTe B3HOCOB
rocynapcte-dneHoB ONAN Ha 2013,
2014, 2015 rr.» ®nHaHCOBbI KOMUTET
pekomeHgosan KII: ytBepanTb Oroa-
xer OUNAN Ha 2012 r. ¢ obLuen cym-
Mo pacxogos 126,00 mnH gonnapos
CLWA wn B3HOCbI rocygapCTB-4reHoB
ONAN Ha 2012 r.; onpegennTb OpueH-
TUPOBOYHbIV pa3mep brogxketa OUAN
no goxodam m pacxogam Ha 2013 . B
cymme 137,53 mnH gonnapos CLUA,

- .
FINANCE COMMITTEE

Ha 2014 r. B cymme 159,04 mnH gon-
napos CLUA, Ha 2015 r. B cymme
180,89 mnH gonnapos CLUA, a Takke
NPUHSTL OPUEHTUPOBOYHbLIE CYMMbI
B3HOCOB U BbIMNnaThl 3a40MKEHHOCTEN
rocynapcte-dneHos OUAN Ha 2013,
2014, 2015 rr.

DYHAHCOBLIN KOMUTET PEKOMEH-
posan KM paspewnTs Ampekunmn
OUAN nponHaekcmpoBaTb OKNagHyo
1 TapudHylo YacTu 3apaboTHol nna-
Tbl BCEX YNEHOB nepcoHana Ha 6% B
cooTBeTCTBUM € KonnekTMBHbIM Joro-
BOPOM Mexay AVPEKUMEN U KOmnek-
TmBOM coTpyaHukoB ONAN Ha 2011—

Jly6Ha, 22 Hos10ps1. 3acenanne dunancosoro komutera OUSU

was expressed in the Educational
Programme of JINR.

The Finance Committee wel-
comed the signature of a new Coop-
eration Agreement between JINR and
INFN (Italy) for a term of six years,
which took place on 14 June 2011,
as well as the new positive trends in
the development of the mutually ben-
eficial cooperation between JINR and
Serbia.

Based on the report presented by
A.Sedyshev, Director of the company
«MS-Audit», and the recommenda-
tions of the Finance Committee, the
Finance Committee recommended
that the CP approve the auditors’ re-
port concerning the financial activity
of JINR examined for the year 2010
as well as the report of JINR for the
year 2010 on the execution of the
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Dubna, 22 November. A regular meeting of the JINR Finance Committee

budget in expenditure amounting to
US$82375.8 thousand, with the sum-
mary account as of 01.01.2011 being
US$473843.0 thousand.

Based on the report «Draft Bud-
get of JINR for the Year 2012, Draft
Contributions of the Member States
for the Years 2013, 2014, and 2015»
presented by V.Katrasev, Assistant
Director of JINR for Financial and Eco-
nomic Issues, the Finance Committee
recommended that the CP approve
the JINR budget for the year 2012 with
the total expenditure amounting to
US$126.00 million as well as the con-
tributions of the Member States for the
year 2012. It was also recommended
to determine the provisional volumes
of the JINR budgets in income and ex-
penditure for the year 2013 amount-
ing to US$137.53 million, for the year

2014 — US$159.04 million and for
the year 2015 — US$180.89 million,
as well as to adopt the provisional
sums of the Member States’ contri-
butions and of arrears payments for
2013, 2014 and 2015.

The Finance Committee recom-
mended that the CP allow the JINR
Directorate to index the salary and
tariff parts of the compensation pack-
age of all staff members by 6 %, tak-
ing into account the possibilities af-
forded by the JINR budget in 2012,
in accordance with the Collective
Bargaining Agreement between the
Management and Staff Members of
JINR for 2011-2013 and with the of-
ficial forecast of consumer prices for
goods and services in the Russian
Federation for the year 2012. It also
recommended that the JINR Direc-



2013 . n ¢ oduumManbHbIM NPOrHoO-
30M NOTPEOUTENBCKNX LIEH HA TOBapbI
n ycnyrn B Poccunckon ®epepauun
Ha 2012 r., a TaKke NOpy4nTb OUPEK-
unm NHcTmTyTa 1 paboden rpynne npu
npeacenatene Kl no gpuHaHCcoBbIM
Bonpocam OUNAN nogrotoButb M3Me-
HEHWS 1 OOMONHEHUS B ENCTBYOLNE
HOpMaTMBHbIE akTbl: «BHYTpeHHue
uHaHcoBble Npasuna», «PernameHt
npuobpeTteHns 1 npogaxu obopyno-
BaHWA, 3anacoB U ApYrnx o6bLeKToB»
B CBH3M C W3MEHEHMEM 3aKoHoAa-
TEeNbCTBa CTpaHbl MecTonpebbiBaHMSA
MHCTUTYTa 1 C y4eTOM HOBbIX 3aaau,
crosiwmx nepeg OUNAN.

Mo MHdopmMaLumm n. 0. 3amecTuTe-
na gupektopa JIUT B.B.KopeHbkoBa
«O paboTte, npoBoAMMOM MO Mpo-
rpamMMHoMy obecneyeHunto gesTenb-
Hoctn OUNAWN B obnactm OoKymeH-
ToobOOpOTa, YNpaBneHusi Hay4HbIMU
npoekTamu u ByxranTepckoro yyeta»
PUHAHCOBLIA KOMUTET pPEeKOMeHAO-
Ban gupekumn WHctuTyTa paspabo-
TaTb AeTanbHYK Nporpammy rno nepe-
XO4y Ha eOVHYI WMHEOPMALMOHHYHO
nnatcopmy 1C 8.2 ana pelweHus
3agad GyxranTepckoro, HanoroBoro u
yrnpaBieH4YecKoro yyeta, KazapoBOro

®UMHAHCOBbLIN KOMUTET
FINANCE COMMITTEE

y4yeTa, pacyeTa 3apaboTHON nnatbl 1
BELEHUNS 3NEKTPOHHOIO LOKYMEHTOO-
6opota B ONAN.

Mo goknagy nomoLyHMKa AVpeK-
Topa MIHCTUTYTa NO MHHOBALIMOHHOMY
pa3suTuio A.B.Py3aeBa «O xoae Bbl-
NMONMHEHUS WMHBECTULIMOHHbBIX Cormna-
weHnn mexagy ONAN n Poccuiickon
Kopropauuen HaHOTEXHONOrnmn
(POCHAHO)» ®uHaHCOBbIM KOMUTET
pekomeHngoBan KNI npmuHaTs k ceege-
HUIO MHGOPMaUMO O XOA4e BbIMOSHe-
HWS OaHHbIX CcornalleHuin; ogobpuTb
aononHuteneHble cornawenunsa (Net
o7 13.10.2010, Ne2 01 13.10.2010, Ne3
ot 15.09.2011, Ne4 ot 21.09.2011) k
WHBECTULMOHHOMY COrnalleHunto, 3a-
kntoyeHHomy 31 aBsrycta 2010 r. mex-
ay OUAW, MocynapcTBeHHOM Kopno-
pauven «Poccunckas Kkopnopauums
HaHoTexHonoruiny, OAO «KoHuepH
“PagnoTtexHudeckne U1 uHdopMa-
LUMOHHBbIE cucTembl’», 3A0 «dPupma
“AnTn”. MIHopMaLMOHHbIE TEXHOMO-
mm» n OAO «Ocobble 3KOHOMUYE-
CKMe 30Hbl», perynupyowemy y4va-
ctne OUAW B peanusauum npoekta no
CO34aHU0 MHPPACTPYKTYPHOTO HaHO-
TexHonormyeckoro LeHtpa B [y6He,
a Takke opobpuUTb AOMNONMHUTENBLHOE

cornaweHne Ne1 ot 15.06.2011 k
WHBECTULMOHHOMY COrnalleHunio, 3a-
kntoveHHomy 20 ceHTabpa 2010 .
mexay OUNAN, MocynapcTBeHHON Kop-
nopaumen «Poccuiickasa koprnopaums
HaHoTexHonoruny, 000 «[eTekTopbl
B3pbIBYaTKM U HapkoTukoB» u OO0
«HeWTpoHHbIE TEXHOMOrMNY», perynu-
pytowemy yvactne OUNAU B peanu-
3aumm npoekTa «PaclunpeHne npous-
BOACTBA MHOIOLIENEBbLIX LETEKTOPOB
ONs naeHTnUKaLum LLIMPOKOTO CrekK-
Tpa BELLECTB Ha OCHOBE TEXHOMOru
MEYEHbIX HEVITPOHOBY.

OVHAHCOBLIN  KOMUTET  PEKO-
mengosan Kl ynonHomountb Au-
pektopa OWNAWN noanucebiBaTb fo-
MOMHUTENbHbIE COMMAaLlEHUss U UHblE
OOKYMEHTBI MO NpOeKTaMm, peanusye-
MbIM B COOTBETCTBUM C YyKa3aHHbIMU
WHBECTULMOHHBIMWA  COrMaLLEHUAMU,
C nocneaywlwmMM MHGOPMUPOBaHU-
eMm ®uHaHcoBoro komuteta u KIM
onAn.

®UHaAHCOBLII  KOMUTET  BbIpa-
3un GnarogapHocTb aupektopy JIHO
A.B.BenyLknHy 3a HayuHbIVi fOKNag,
«OHepreTuyeckni  Nyck  peaktopa
MBP-2 n nepBble 3KCNEPUMEHTbLI Ha
HEM».

torate and the Working Group for fi-
nancial issues of JINR under the CP
Chairman prepare amendments and
additions to the basic documents in
force: «Internal Financial Rules» and
the «Regulation for the Purchase and
Sale of Equipment, Stock and Other
Objects», due to legislation changes
in the host country of JINR and in view
of new challenges faced by JINR.
Concerning the information on
software support of JINR activities
in the fields of document circulation,
management of scientific projects,
and accounting, presented by LIT Act-
ing Deputy Director V.Korenkov, the
Finance Committee recommended
that the JINR Directorate develop a
detailed programme for the transition
to the 1C 8.2 unified information plat-
form for addressing issues of finan-
cial, tax, managerial, personnel and
payroll accounting, and of electronic
document circulation at JINR.
Concerning the information
about the progress of implementa-
tion of the investment agreements
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between JINR and the Russian Cor-
poration of Nanotechnologies (Rus-
nano), presented by A. Ruzaey,
Assistant Director of JINR for Innova-
tion Development, the Finance Com-
mittee recommended that the CP
approve the Addenda (No.1 dated
13.10.2010, No. 2 dated 13.10.2010,
No.3 dated 15.09.2011, No.4
dated 21.09.2011) to the In-
vestment Agreement signed on
31 August 2010 among JINR, the
State Corporation «Russian Corpora-
tion of Nanotechnologies», the OJSC
«Concern “Radiotechnical and Infor-
mation Systems”», the CJSC «Firm
“IT”. Information Technologies», and
the OJSC «Special Economic Zonesy,
which regulates JINR'’s participation
in the realization of the project for the
establishment of an infrastructural
nanotechnology centre in Dubna. It
was also recommended to approve
Addendum No. 1 dated 15.06.2011 to
the Investment Agreement signed on
20 September 2010 among JINR, the
State Corporation «Russian Corpora-

tion of Nanotechnologies», the LLC
«Detectors of Explosives and Drugs»
and the LLC «Neutron Technologies»,
which regulates JINR’s participation
in the realization of the project «Ex-
pansion of Production of Multi-Pur-
pose Detectors for Identification of a
Wide Range of Substances Based on
Tagged Neutron Technology».

The Finance Committee rec-
ommended that the CP authorize
the JINR Director to sign additional
agreements and other documents
on the projects being implemented
in accordance with the above invest-
ment agreements, with subsequent
informing the Finance Committee and
the Committee of Plenipotentiaries of
the Governments of the JINR Member
States about these actions.

The Finance Committee thanked
FLNP Director A. Belushkin for the sci-
entific report «Power Start-up of the
IBR-2 Reactor and First Experiments
at It» presented at the meeting.



CECCUA KM OUAN
JINR CP SESSION

OuepepHas ceccuss KomuteTa NOTHOMOYHbIX
npepcTaBuTenien NPaBUTeNbLCTB rocyaapcTB-yuneHoB OUAN
cocTosnacb 25-26 Hosi6ps 2011 r. noa npeacenaTeNibCTBOM
NoJIHOMOYHOro npeacraBuTtens lNMpaButenbcTBa
Pecny6nuku Monbwwu M. Banurypckoro.

KM sacnywan v obcyoun po-
knag u. o. aupektopa WHctutyTa
B.A.MatBeeBa «O pekomMeHOaumsx
110- ceccum YueHoro coseta OUAN
(ceHTs6pb 2011 r.). Kpatkuii 0630p
pesynsratoB gesartensHoctn ONAN B
2011 r. v nnaHbl Ha 2012 r.», yTBEp-
oun pekomengaumm 109-n 1 110-n
ceccuin YyeHoro coseta, npobrnemHo-
TeMaTUyeckui nnaH Hay4yHo-uccne-
poBatenbckux pabor U MmexayHa-
pogHoro cotpygHudectea OUNAUN Ha
2012 r., C yaoBneTBOPEHMEM OTMETUB:
3aBepLUeHMe 3HEPreTMYeckoro nycka
peaktopa WBP-2 Ha HOMWHanbHOWM
cpegHen mowHoctn 2 MBT 1 npose-
[OEeHVe nepBbiX 3KCNEPUMEHTOB Ha
BbIBEAEHHbIX My4YkaX HENTPOHOB;
aKCnepuMeHTanbHoe  MoAaTBepXae-
Hue cuHTesa 117-ro amemeHTa, nNpu-
3HaHMEe B TEXHUWYEeCKOM Aokrnage
MexayHapogHOro cok3a 4YuMcTon ”
NPUKNagHoM XMmMun npuopuTeTa Kor-
nabopauun Oy6Hbl n JlnBepmopa B

OTKpbITUM 3neMeHToB 114 n 116; ocy-
LLIeCTBIEHME OYepenHbIX CEaHCoB pa-
60TbI HykNoTpoHa-M ans duanyecknx
SKCNEPUMEHTOB M YCMELUHbIN CTapT
HoBoro npoekta «HyknoTpoH-NICAY;
nonyyeHne dwusmkamm OUAUN Bax-
HbIX Hay4HbIX pPe3ynsTaTtoB BO BHELL-
HUX akcriepumerTtax B LIEPH, pak-
Cacco n [pyrmx UeHTpax; AOCTu-
XEeHWe 3HauMTenbHbIX pesynsTaTtoB
B pasBUTUM Tpua-MHPaCTPYKTYpbI
WHCcTuTyTa 1 ycnewHoe Hayano pa-
00T no co3gaHuo pacnpeneneHHoro
Tier1-uentpa «HWL, “KypuyatoBckun
UHCTUTYT” — OUAW»; ncnonesosaHne
COBpPEMEHHbIX TEXHOMOorMin Ans no-
nynspusaumm obpasoBaTenbHow ae-
ATENBHOCTMU.

KomuteT nosgpasun npodecco-
poB O.Ll.OraHecsaHa u M.T.UTkuca
Cc npucyxaeHnem [ocyaapCTBEHHON
npemun  Poccuiickon  depepauun
B 00nactu Haykm U  TEXHONOrumn
2010 r. 3a OTKpbITME HOBOWM obracTtu

CTabnnbHOCTN CBEPXTSHKENbIX drne-
MEHTOB.

KMM Beipasun ygosneTBopeHue
B CBsi3U ¢ npoBeaeHneM B [lyGHe cec-
cum poccumnckon MNMpaBuTenbCTBEHHON
KOMMWCCUUN MO BbICOKMM TEXHOMOMMAM
U uMHHoBaumsam 5 wuona 2011 r. nog
npeacenaTensCTBOM  NPeMbep-Mu-
Huctpa Poccuiickon  ®enepauun
B.B.llytuHa w© nocewleHvem 1M
OVAN, a Takke OTMETUN BKNHOYEHNE
komuccuen npoekta NICA B cnmucok
MeranpoekToB, KOTOpble MOTyT Mony-
UNTb CYLLECTBEHHYK LENeBy MNoa-
OEepXKy CO CTOpOHbI [NpaBuTenbcTBa
PO.

OtmetnB Bum3nt B OUNAN npe-
Mbep-MuHucTpa Pecnybnukn Kasax-
ctaH K.MacumoBa, cocTosaBLUMICSA
11 mions 2011 r., B xo4e KOTOpOro Obin
nposiBneH ocobbli MHTEpEC kK 06paso-
BaTensHon nporpamme OWNAN, KIM
NOAYEPKHYN, YTO SPKUM MPUMEPOM
CcoTpygHMYecTBa C 3STOW CTpaHoW-
yyYaCTHULIEN ABNSIETCA CO3faHve cne-
umanuctamm OUAN n noctaska ans
HaumoHanbHOro agepHoro LeHTpa B
ActaHe uwuknotpoHa DC-60, nepsble
NsATb NET YCNELUHOW 3KcniyaTtauuu
KoTOoporo otmevanucb B 2011 r.

A regular session of the Committee of Plenipotentiaries of
the Governments of the JINR Member States was held on
25-26 November. It was chaired by the Plenipotentiary of the
Government of the Republic of Poland to JINR, M. Waligorski.

The Committee of Plenipotentia-
ries (CP) considered the report «Re-
commendations of the 110th Session
of the JINR Scientific Council (Sep-
tember 2011). Brief Overview of the
Results of JINR Activities in 2011 and
Plans for 2012» presented by JINR
Acting Director V. Matveev. The CP
approved the recommendations of
the 109th and 110th sessions of the
Scientific Council as well as the JINR
Topical Plan of Research and Interna-
tional Cooperation for 2012. It noted
with satisfaction the completion of the
power start-up of the IBR-2 reactor
at the rated average power of 2 MW
and the performance of first experi-
ments with extracted neutron beams;
the experimental confirmation of the
synthesis of Element 117, as well as
the recognition of the priority of the
Dubna-Livermore collaborations in
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the discovery of elements with Z=114
and 116 in the Technical Report of
the International Union of Pure and
Applied Chemistry; the accomplish-
ment of the recent runs of the Nuclot-
ron-M for physics experiments, and
the successful start of the new project
Nuclotron—NICA; the achievement by
JINR scientists of important results in
external experiments at CERN, Gran
Sasso and other centres; the signifi-
cant advances in the overall develop-
ment of the JINR infrastructure and
the successful start of work to build
the Tier1 centre «RRC “Kurchatov In-
stitute’-JINR»; and the use of modern
technologies in outreaching the JINR
educational activity.

The CP congratulated Profes-
sors Yu.Oganessian and M.ltkis on
the award of the 2010 State Prize of
the Russian Federation in science

and technology for the discovery of a
new region of stability of superheavy
elements.

The CP appreciated the holding,
in Dubna on 5 July 2011, of the ses-
sion of the Russian Governmental
Commission for High Technology and
Innovation, which was chaired by the
Prime Minister of the Russian Federa-
tion, V. Putin, and his visit to JINR dur-
ing the session. It noted the inclusion
of the NICA project by the Commission
in the list of six megaprojects that may
receive substantial dedicated support
from the Russian Government.

The CP also appreciated the visit
to JINR by the Prime Minister of the
Republic of Kazakhstan, K. Massimov,
on 11 July 2011, in which special inter-
est was expressed in the Educational
Programme of JINR. An outstanding
example of the scientific and techno-
logical cooperation with this Member
State was the development by JINR
and delivery for the National Nuclear
Centre in Astana of the DC-60 cyclo-
tron, whose first five years of success-
ful operation was celebrated in 2011.



CECCUA K1 OUAN
JINR CP SESSION

Y b 4 2 Jy6wa, 25 nos6ps. Ceccus KIIIT OUAN

- Dubna, 25 November. A regular session
A\ - / (I of the JINR CP




KMMN  ogobpun noanucaHne
14 nioHsa 2011 . HoBoro CornalueHust
o0 cotpygHudectee mexagy OUVAUN u
INFN (MTtanusa) cpokom Ha LwecTb NeT;
OTMETMIT HOBbIE NO3UTUBHbIE TEHOEH-
UMM B pasBUTMU B3aWMOBbLIFOOHOIO
coTpyaHunyectBa mexgy OUAN nu
Cepbuen, a Takke BU3UT NpencTa-
BUTENbHOW Aeneraumm  Kntarickomn
akagemun Hayk B OUAN 3 okTsa6psa
2011 r.

Paccmotpes npeanoxexHuve,
npeacTaBrneHHoe W. 0. [upekTopa
MHuctutyta B.A.MartseeBbim, KII
NPOANWIT CPOK MOMHOMOYMIA BULE-AM-
pektopa M.I.UTkuca, BUUEe-AMpPEKTO-
pa P.JlegHuukoro, rmaBHOrO y4eHoro
cekpetaps H.A.PycakoBuya, rmaBHo-
ro uHxeHepa I.[.lLupkoBa oo odve-
penHoun ceccum B mapte 2012 r. KM
Bblpasun GnarogapHocTb npodecco-
py M.T.ATkucy 3a ycnewHyto paboty
B KayecTBe WCnosnHswLwero obsisaH-
HocTu ampekTtopa WHcTuTyTa 3a npo-
Wweawnii Nepuog, BpeMeHuU.

Mo poknmagy npeaceparens
duHaHcoBoro komuTteta C. KynraHeka
«O0 untorax 3acegaHns PrMHaHCOBOro
komuteta OUNAN ot 22-23 Hosbps
2011 r.» KM yTBepamn npoTokon 3a-
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cepaHua n otdyet OUAN 3a 2010 r.:
06 ncnonHeHun GrogxeTa No pacxo-
Aam — 82 375,8 Thic. gonnapos CLUA
C CYMMOW 3aKIio4nTENLHOrO GanaHca
Ha 01.01.2011 — 473 843,0 TbiC. gon-
napos CLLUA.

KM Ttakke ytBepaun 3akmio-
yeHve 00 mTorax ayamMTOPCKOW Mpo-
BEPKN (PUHAHCOBOW [eATENnbHOCTH
WHcTutyTa 3a 2010 r., npeacraenex-
HOe AMPEKTOpOM ayauTopckon cup-
Mbl «MC-AyanTt» A.T1. CegpilueBbiM.

3acnywaB u obcyauB [goknag
nomoLiHuKa paupektopa WHctutyTa
no VHaAHCOBbIM N 3KOHOMUYECKUM
Bonpocam B.B.Katpacesa «O npo-
ekte Oomketa OUAN Ha 2012 1, O
NpoeKkTe B3HOCOB rOCY4ApPCTB-4Yre-
HoB OUAN Ha 2013, 2014, 2015 rr.»,
KMNM yreepann 6Grooxer OUNAN Ha
2012 r. ¢ obwen cymmonm pacxo-
poB 126,00 mnH gonnapos CLUA wu
B3HOCHI rocygapcTts-yneHoB OUAU
Ha 2012 r., onpegenun OpPUEHTUPO-
BOYHLIN pa3mep Otomketa OUAU no
aoxogam u pacxogam Ha 2013 . B
cymme 137,53 mnH gonnapos CLUA,
Ha 2014 r. B cymme 159,04 mnH gon-
napos CLUA, Ha 2015 r. B cymme
180,89 mnH gonnapos CLUA, a Takke

NPVHAN  OPUEHTMPOBOYHbIE CYMMbI
B3HOCOB U BbINmaThl 3340JPKEHHOCTEN
rocygapcte-dneHos OVAN Ha 2013,
2014, 2015 rr.

KM paspewwnn gupekumn ONAN
NPOVHAEKCUPOBaTb OKMafHyl U Ta-
pucHy0 yactu 3apaboTHOW nnathbl
BCEX YJIEHOB MepcoHana Ha 6% c
y4yeToM  BO3MOXHOCTeN  GroaxeTa
WHcTtutyTa Ha 2012 1. B COOTBETCTBUU
¢ KonnekTneHblM JOroBOpPOM Mexay
OVpEeKUMen U KOMMeKTMBOM COoTpya-
HukoB OUNAN Ha 2011-2013 . u ¢
oduumanbHbIM NPOrHO30M MoTpebu-
TenbCKUX LIeH Ha TOBapbl U yCryru B
Poccuiickon ®epepauun Ha 2012 r.

KM npuHan kK ceegeHuio nHdop-
MaLMIo O XOA€e BbINONMHEHUS MHBECTU-
LUMOHHbIX cornaiwenni mexgy ONAN
n Poccuiickor koprnopauuen HaHoTex-
Hororn (POCHAHO), npeacrasnes-
HYI0 B OKnaje NOMOLLHUKA AUPEKTO-
pa WHcTuTyTa NO WMHHOBaLMOHHOMY
passuTuio A. B. Py3aesa; onobpwvn fo-
nonHuTenbHble cornawenns (Ne 1 ot
13.10.2010, Ne 2 ot 13.10.2010, Ne 3
or 15.09.2011, Ne 4 ot 21.09.2011)
K WHBECTULMOHHOMY COrMaLleHuHo,
3akntoyeHHomy 31 asrycta 2010 r.
mexgy OWAW, TocymapcTBeHHOM

Concerning international cooper-
ation issues, the CP approved the sig-
nature of a new Cooperation Agree-
ment between JINR and INFN (ltaly)
for a term of six years, which took
place on 14 June 2011, welcomed
the new positive trends in the devel-
opment of the mutually beneficial co-
operation between JINR and Serbia,
and noted the visit of a high-ranking
delegation of the Chinese Academy of
Sciences to JINR on 3 October 2011.

As proposed by JINR Acting Di-
rector V.Matveev, the CP extended
the terms of office of Vice-Director
M. ltkis, Vice-Director R.Lednicky,
Chief Scientific Secretary N. Russako-
vich, and Chief Engineer G.Shirkov
until the next session of the Commit-
tee of Plenipotentiaries in March 2012.
The CP thanked Professor M. ltkis for
his successful work as Acting Director
of JINR during the past period of time.

Regarding the report «Results
of the Meeting of the JINR Finance
Committee Held on 22-23 November
2011», presented by S.Kulhanek,
Chairman of the Finance Committee,
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the CP approved the Protocol of this
meeting. It also approved the report
of JINR for the year 2010 on the ex-
ecution of the budget in expenditure
amounting to US$82375.8thousand,
with the summary account as of
01.01.2011 being US$473843.0thou-
sand.

The CP also approved the audi-
tors’ report concerning the financial
activity of JINR examined for the
year 2010, presented by A. Sedyshey,
Director of the company «MS-Audit».

Based on the report «Draft Bud-
get of JINR for the Year 2012, Draft
Contributions of the Member States
for the Years 2013, 2014, and 2015»
presented by V.Katrasev, Assistant
Director of JINR for Financial and Eco-
nomic Issues, the Committee appro-
ved the JINR budget for the year 2012
with the total expenditure amounting
to US$126.00 million as well as the
contributions of the Member States for
the year 2012. The Committee deter-
mined the provisional volumes of the
JINR budgets in income and expen-
diture for the year 2013 amounting

to US$137.53million, for the year
2014 — US$159.04 million and for the
year 2015— US$180.89 million, and
also adopted the provisional sums of
the Member States’ contributions and
of arrears payments for 2013, 2014
and 2015.

The CP allowed the JINR Direc-
torate to index the salary and tariff
parts of the compensation package of
all staff members by 6%, taking into
account the possibilities afforded by
the JINR budget in 2012, in accord-
ance with the Collective Bargaining
Agreement between the Manage-
ment and Staff Members of JINR for
2011-2013 and with the official fore-
cast of consumer prices for goods and
services in the Russian Federation for
the year 2012.

The CP took note of the informa-
tion about the progress of implemen-
tation of the investment agreements
between JINR and the Russian Cor-
poration of Nanotechnologies (Rusna-
no), presented by A. Ruzaev, Assistant
Director of JINR for Innovation Devel-
opment. The Committee approved the



Koprnopauuen  «Poccunckasa  kop-
nopaums  HaHotexHonorun», OAO
«KoHuepH “PaguotexHuyeckue n umH-
dopmaunoHHble cuctembl’», 3A0
«®Pupma “AnTn”. NHpopMaLMOHHbIE
TexHonorun» n OAO «Ocobble 3Kko-
HOMMYECKME 30HbI», PErynupyroLlemy
yyactne OUAN B peanmsauumn npo-
eKTa Mo co3gaHuio MHPacTpyKTyp-
HOr0 HAHOTEXHOJOrMYECKOro LeHTpa
B [y6He; pononHuWTenbHoe corna-
weHne Ne 1 ot 15.06.2011 K uHBe-
CTULMOHHOMY COrMnaLleHunto, 3aKmo-
yeHHoMy 20 ceHTs6ps 2010 r. mexay
OUAN, TocypapcTBeHHOW Kopriopa-
unen «Poccuiickasi kopnopaums Ha-
HoTexHomnoruny, OO0 «[eTekTopbl
B3pbIBYaTKM U HapkoTukoB» m OO0
«HenTpoHHbIE TexHonornm», perynu-
pytowemy yyactne OUNAN B peanu-
3auum npoekta «PaclumnpeHvne npous-
BOACTBA MHOIOLIENEBbIX AETEKTOPOB
ONs naeHTUUKaLum LMPOKOTO Crek-
Tpa BELLECTB Ha OCHOBE TEXHOIOru
MEYEHbIX HEVTPOHOBY.

CECCUA K1 OUAN
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KM ynonHomouun Aupektopa
OVAN nopnucbiBaTb OOMNONHUTEMb-
Hble COrMaweHus U UHble AOKYMEH-
Tbl MO NpPOEeKTam, peanusyembiM B
COOTBETCTBUM C yKal3aHHbIMU  WH-
BECTULIMOHHBIMW  COrMaLleHusiMm ¢
nocnegyoLwum VMH(OPMMPOBaHU-
em ®uHaHcoBoro komwuteta u KIM
ounAn.

Mo nHdopmaumm n. o. oUpeKTo-
pa ONAN B.A.MaTteeeBa, npeacras-
TNIEHHON B COOTBETCTBUM C PELUEHMEM
®duHaHcoBoro komuteta OUAN ot
22-23 Hos6psa 2011 r., KMIM nopyuun
anpekunn OUAWM nogrotoButh Ans
yTBEpXAeHUss KOMUTETOM MOMHOMOY-
HbIX NpeacTaBUTENEN U cornacosa-
Husa ¢ NpaButensctBoM Poccuiickomn
depepaumm oO6HOBMEHHbIV NepeYveHb
OOMMKHOCTHbIX UL, U NULL, NpUrnaLleH-
HbIX IHCTUTYTOM B ohuLManbHbIX Lie-
nsix, Ans ocBoboXaeHus OT ynnathbl
Hanora Ha [oxoAbl C PU3NYECKMX NNLL
B cooTBeTcTBUM C «CornawieHnem
mexay NpasutenbctBom Poccuiickom

depepaummn n OMAN o mecTonpebbi-
BaHUN 1 06 yCrioBUsIX OesiTENbHOCTU
OUNAN B Poccuiickon ®enepaummny
(ct. 1, ct. 21, nn. 18, 3, 5), a Takke
OTNOXMNTb UcnonHeHme petueHuns Krirl
oT 25-26 mapta 2011 . 4O OKOH4a-
HUs1 npopaboTknu Bonpoca o6 ocBo-
OoXOeHMM OT ynnaTtbl Hamnora Ha fo-
XoAbl C PU3NYECKMX NUL, B COOTBET-
CTBMM C HOBbIM NMEPEYHEM, COXPaHsis
B 2011-2012 . NpexHUn nopsaokK,
onpegeneHHoin pewweHvem KM ot
20-23 ceHTA6pst 1956 1.

KMM Bbipasun 6narogapHoCTb
avpektopy JI®B3 B.[1.Kekenuase 3a
HayuyHbli goknag «[poekt NICA —
cTaTyc W MnepcrnekTMBay, Mopy4vmB
avpekunn WHcTuTyTa COBMECTHO C
MONMHOMOYHBIMU  MpeAcTaBUTENAMUA
NpaBUTENbCTB  FOCY4APCTB-YS1EHOB
OUAN nposectn paboTy B CcTpaHax-
yyacTHULAxX, a Takke Opyrux cTpaHax
N MeXOyHapOoOHbIX OpraHu3auusix no
obecneyeHno NOAAEPXKKN B peannaa-
unm npoekta NICA.

Addenda (No.1 dated 13.10.2010,
No. 2 dated 13.10.2010, No. 3 dated
15.09.2011, No. 4 dated 21.09.2011)
to the Investment Agreement signed
on 31 August 2010 among JINR, the
State Corporation «Russian Corpora-
tion of Nanotechnologies», the OJSC
«Concern “Radiotechnical and Infor-
mation Systems”», the CJSC «Firm
“IT7. Information ~ Technologies»,
and the OJSC «Special Economic
Zones», which regulates JINR’s
participation in the realization of the
project for the establishment of an
infrastructural nanotechnology centre
in Dubna. It also approved Addendum
No.1 dated 15.06.2011 to the Invest-
ment Agreement signed on 20 Sep-
tember 2010 among JINR, the State
Corporation «Russian Corporation of
Nanotechnologies», the LLC «Detec-
tors of Explosives and Drugs» and the
LLC «Neutron Technologies», which
regulates JINR’s participation in the
realization of the project «Expansion
of Production of Multi-Purpose Detec-
tors for Identification of a Wide Range
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of Substances Based on Tagged Neu-
tron Technology».

The CP authorized the JINR Di-
rector to sign additional agreements
and other documents on the projects
being implemented in accordance
with the above investment agree-
ments, with subsequent informing the
Finance Committee and the Commit-
tee of Plenipotentiaries of the Gov-
ernments of the JINR Member States
about these actions.

Concerning the information, pre-
sented by JINR Acting Director V. Mat-
veev in compliance with the decision
of the JINR Finance Committee meet-
ing held on 22-23 November 2011,
the CP commissioned the JINR Di-
rectorate to prepare — for approval
by the Committee of Plenipotentiaries
and for agreeing upon with the Gov-
ernment of the Russian Federation —
an updated list of officers and persons
invited by JINR for official purposes
who shall be exempt from individual
income tax in accordance with the
«Agreement between the Govern-
ment of the Russian Federation and

JINR on the Location and Terms of Ac-
tivity of JINR in the Russian Federa-
tion» (Article 1, Article 21, paragraphs
1c, 3, 5). The Committee also post-
poned the execution of the decision of
the CP meeting held on 25-26 March
2011 until finalization of the issue of
exemption from individual income tax
in accordance with the new list, retain-
ing the previous arrangement during
2011-2012 as defined by the decision
of the CP meeting held on 20-23 Sep-
tember 1956.

The CP thanked VBLHEP Direc-
tor V. Kekelidze for the scientific report
«Project NICA — Status and Future»
presented at this session. The Com-
mittee commissioned the JINR Di-
rectorate, together with the Plenipo-
tentiaries of the Governments of the
Member States, to take appropriate
measures in the Member States, as
well as in other countries and interna-
tional organizations, towards securing
support for the implementation of the
NICA project.
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18—27 oktabpsa B lNpeTtopun u KeiintayHe (FOAP) c
odp1LMaNbHbIM BU3UTOM Haxofu/acb Aeferauus BemyLUx
cneuranuctos Jlabopatopuu (OU3UKKM BbICOKMX 3HEPrum
um. B. N.Bekcnepa u A. M. banguHa Bo rnase c 3amecTuTe-
nem gupektopa JI®BI npodeccopom A. C. BogonbsHoBbIM.

Deneraums OUAN npuHsana ydacTve B coBellaHuH,
npoxoausleM B [lenapTaMeHTe NO Hayke M TEXHONOMM-
M MHWHWUCTEPCTBE, KOOPAWHWPYIOLWEM COTPYAHUYe-
cteo IOAP u OUAN. Coctosinmch BCTpeun ¢ npepcTtasu-
TeNIMW TOCYAAPCTBEHHOrO (QOHAA MO Pa3BUTHIO HAyKM,
[IEeKaHOM paKy/ibTeTa eCcTeCTBEeHHbIX HayK YHuBepcuTeTa
Mpetopun npodeccopom A.LLITpexoM W pyKoBOACTBOM
TexHonoruyeckoro yHuepcuteta Kanckoro nosnyocTpoBa
B Kevntayne (Cape Peninsula University of Technology).
B iThemba LABS, kyga 6binu npurialleHbl npescraBuTenu
KetintayHckoro v CtenneHBOCCKOro yHUBEPCHTETOB, usie-
Hbl generaumn OUAN BbicTynunu ¢ joknagamMu o cosfaHuu
ycKopuTenbHoro komnaekca HyknotpoH/NICA.

JTOT BW3WT, HaLE/IEHHbIM Ha NPUB/EYEHUEe BHUMaHUS
LUIMPOKOro COOBLLECTBA YUEHbIX, UHXKEHEPOB W MeHemKe-
pos KOAP k peanusauun npoekta NICA/MPD s OUAMN,
npeABapsin oyepefHoe 3acefiaHWe KOOPAWHALUOHHOTO KO-
muTeTa no cotpyarudectsy FOAP u OUAN, cocTosBlueecs
21—22 Hos6ps B KennrtayHe.

9—11 Hoa6ps penerauns OUAWN npuHana yuactve B
npoxoauswem B [petopun (IOAP) pabouem coseliaHum
MO HAHOTEXHO/NIOTMAM W MaTtepuanam, OPraHWU3OBAHHOM
MeykayHapoAHbIM LIEHTPOM HayYHO-TEXHWUUYECKOW WHOP-

mauun (MUHTH) u [lenaptamMeHTOM Mo Hayke W TEXHOJO-
rusm npasutenbctea OAP. KOxkHoadpuKaHCKKMM Konneram
OblIM NpeAcTaBneHbl paboTbl, BeaylMecs B naboparopusax
ALEPHbIX PeaKLuui, TEOPETUUECKOW (PU3UKH, AOEPHbIX NPo-
61eM, HEUTPOHHOM PU3MKHM, a TaKxKe B LleHTpe KonnekTue-
HOro nosib3oBaHusi «HaHoBuooToHKKax. NpencraButenu

OUAN  BbicTynunuM Cc  cemuHapamu B YHuBepcuTeTe
MpeTtopuu, Yuueepcutete HxHor Adpuku (UNISA,
MpeTopwus), YHuBepcutete uM. Henbcona Manpensi

(NMMU, MopT-dnu13abeT), B LUMKAOTPOHHOW nabopaTopuu
iThemba LABS (KeinTayH), nocetunu LleHTp HayuHbIX M
uHAycTpHanbHbix uccnegosaHui (CSIR).

18 HOs6ps B nocosbctee Mowronuu B PD cocrosn-
CA TOPXKECTBEHHbIW NpueM, noceseHHbin 90-neTuio ycta-
HOBJIEHUSI [UNIOMaTUYECKUX OTHOLIEeHWM mexay Poccuen
M MoHronvern u [Hi0 npoBo3rfialleHuss He3aBUCUMOCTH
MoHronvn. Ha npueme npucyTcTBOBanv npencTaBUTENM
auMnnomaTMyeckux muccuii B Mockse, obliectseHHble aes-
Tenu, unedbl O6uiecta apyx6bl Poccua—Monronus v apy-
rue ogouuMasnbHble nvua. YpesBbluarHbId U NONHOMOYHBIM
nocon Monronuu B P® [.M03BXT3H U COBETHWUK MOCOJIb-
ctea M.bBarcaiixan B 6ecene c npeacrasutenamu OUAN
O.Yynyynb6aatapom u M.T.JIOWMAOBBIM BbICOKO OLEHWM
[O/ITOBPEMEHHOE COTpyAHHWUecTBO MoHronuu ¢ mexayHa-
POfIHBIMK OpraHu3aLusMu, ocobo otmeTHe O6beauHEHHbIN
UHCTUTYT SI4EPHbIX UCCNef0BaHUN.

A delegation of leading specialists of the Veksler
and Baldin Laboratory of High Energy Physics head-
ed by Deputy Director of the Laboratory Professor
A.Vodopianov paid an official visit to Pretoria and Cape
Town (RSA) on 18—27 October.

The delegation from JINR took part in the meeting
at the Ministry of Science and Technology of RSA that
coordinates RSA—JINR cooperation. Meetings were held
with representatives of the state foundation on science
development, the Dean of the faculty of natural sciences
of Pretoria University Professor A.Stroh and leaders of
the Cape Peninsula University of Technology. The visit
also included presentations of reports of members of the
delegation, which were devoted to establishment of the
accelerator complex Nuclotron/NICA, at iThemba LABS,
where representatives of the University of Cape Town
and the University of Stellenbosch were also invited.

The major aim of the visit was attraction of attention
of a broad community of RSA scientists, engineers and
managers to implementation of the NICA /MPD project at
JINR. The results of the visit were discussed at a regular
meeting of the coordinating committee on RSA—JINR co-
operation on 21—22 November in Cape Town.

On 9—11 November a JINR delegation participated in
a workshop on nanotechnologies and materials organized
by the International Centre for Scientific and Technical
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Information (ICSTI) and the Department of Science and
Technology of the RSA Government in Pretoria. JINR par-
ticipants presented scientific results on the topics of the
workshop obtained at JINR’s Flerov Laboratory of Nuclear
Reactions, Bogoliubov Laboratory of Theoretical Physics,
Dzhelepov Laboratory of Nuclear Problems, Frank
Laboratory of Neutron Physics, and in the Multi-Access
Centre «Nanobiophotonics». In the framework of the visit,
JINR representatives held seminars at the University of
Pretoria, the University of South Africa (UNISA, Pretoria),
the Nelson Mandela Metropolitan University (NMMU, Port
Elizabeth), and at the cyclotron laboratory iThemba LABS
(Cape Town). A visit to the Council for Scientific and
Industrial Research (CSIR) was held in the framework of
the workshop.

A ceremonial reception was held at the Mongolian
Embassy in Moscow on 18 November, on the occasion
of two memorial dates: the 90th anniversary of establish-
ment of diplomatic relations between Russia and Mongolia
and the Day of Declaration of Independence of Mongolia.

Representatives of diplomatic missions in Moscow,
public figures, members of the friendship society
«Russia—Mongolias» and other officials were present
at the reception. In a discussion with JINR representa-
tives O.Chuluunbaatar and M. G. Loshchilov, Ambassador
Extraordinary and Plenipotentiary of Mongolia to RF




NHPOPMALINA ANPEKLINA

30 Hoa6ps OMAN noceTnnu upessblyakHbii U NOMHO-
MouHbId nocon Benrepckoi Pecnybnuku 8 P® Wwrsan
NigapTo v atTawe no Hayke W TexHonorusm [locosibcTBa
BeHnrepckoi Pecnybauvku a-p Apnag paenu. B aupekuuu
MHcTUTyTa rocter npuHanu u. o. oupektopa B. A. Mateees,
BuLe-gupekTopa M.T. Utknc v P.JlegHuuku 1 3amecTuTenb
rnaBHoro yueHoro cekpetaps [I.B.KamanuH. B. A. Marteees
pacckazan o0 OCHOBHbIX HanpaBJEHWUAX [AesTeNbHOCTH
MHcTuTyTa, nogyepkHyB GOJbLLON BKNaL BEHrEPCKUX yue-
HbIX B CTaHOB/ieHWe W pa3sutie OUAN.

B JlabopaTopuu (PU3UKKM BBICOKMX 3IHEPruil rocTw
OCMOTPEJIM YCKOPUTE/bHbIA KOMM/IEKC HYK/JIOTPOHa U 03-
Hakomunucb ¢ npoektom NICA/MPD. B Jlabopatopuu
ANEPHbIX PeakUWH BEHrepCKUX LUMIOMATOB NPOUH(OPMHU-
poBanM 0O 3KCMEPUMEHTaX MO CHUHTE3Y W XWMHM CBEPX-
TSXKEJbIX 3/IEMEHTOB, NPOLEMOHCTPUPOBAIU KOMMEKC Liu-
knoTtpoHa UL-100 ans npoussoncTsa TPeKoBbIX MeMOpaH.

D.ldehvkhten and Councilor of the Mongolian Embassy
M. Batsaikhan highly appreciated the long-term coopera-
tion of Mongolia with international organizations and es-
pecially noted JINR.

Ambassador Extraordinary and Plenipotentiary of the
Republic of Hungary to RF Ishtvan lyedyarto and Science
and Technology Attaché of the Hungarian Embassy Dr.
Arpad Erdéiy visited JINR on 30 November. The guests
were welcomed at the JINR Directorate by Acting Director
V.A.Matveev, Vice-Directors M.G.ltkis and R.Lednicky,
and Deputy Chief Scientific Secretary D.V.Kamanin.

V. A.Matveev informed the guests about the major di-
rections of JINR activities, emphasizing a big contribution
of Hungarian scientists to formation and development of
JINR.

During the visit the delegation toured the Veksler and
Baldin Laboratory of High Energy Physics, where they
were acquainted with the Nuclotron facility and the fu-
ture project NICA/MPD. At Flerov Laboratory of Nuclear
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B Nabopatopuu sipepHbix NpobaemM roctel 03HaKOMUIIU C
KOMIM/IEKCOM MPOTOHHOW Tepanu, UHHOBALMOHHbIMKU pa3-
pabotkamMu B 06/71aCTM MaTpUUHbIX LETEKTOPOB [LJ/is KOM-
MbIOTEPHBIX W MO3ULMOHHO-3MUCCHOHHbIX TOMOrpadoB
C/lleflyloLero NOKOJIEHUS, a TaKXXe C COBMECTHbIM MpPOeK-
ToM ¢ 6enbruickon cupmon IBA — uuknotpoHom ans
npoToHHou Tepanuu C235-V3.

B xope Bctpeun 6bi1 onpepeneH papn BO3MOXKHbIX
HanpaB/eHWH CcoTpydHWuecTBa, pykoBogutenn OUAU
MPOSIBUIM MHTEPEC K NPOAYKLMU BbICOKOTEXHOIOTMYHbIX
BEHrePCKUX NPeAnpUsTUH, BEHrepCKUe roCTU — K WHHO-
BaLMOHHOW [eATeNbHOCTU U obpasoBatesibHbIM Nporpam-
MaM MHCTUTYTa, BbBICOKO OLEHWB [OCTHXXEHUS W MiaHbl
pa3suTUa MHCTUTYTa M Bbipa3uB FOTOBHOCTb MOAAEP>KaTb
uHuumatueol OMAN, HanpaBneHHble Ha aKTUBU3ALMIO CO-
TpyAHWYeCTBa.

INy6Ha, 30 Hos16ps1i. Buzut 8 OUSIU
BEHI'€PCKHUX JUILIOMATOB

Dubna, 30 November. A visit of Hungarian
diplomats to JINR

Reactions the diplomats were informed about experiments
on synthesis and chemistry of super-heavy elements, and
also were shown the cyclotron complex IC-100 for produc-
tion of track membranes. At the Dzhelepov Laboratory
of Nuclear Problems the guests were acquainted with the
proton therapy complex, innovative development in ma-
trix detectors for computer and positional-emission to-
mographs of the next generation and the joint project
with the Belgian company IBA — the cyclotron for proton
therapy C235-V3.

Following the results of the meeting, a number of
possible directions of cooperation were defined, includ-
ing the interest of JINR in products of Hungarian high-
technology companies. The guests showed their interest
in JINR innovative activities and JINR educational pro-
grammes. In conclusion, the Hungarian guests highly ap-
preciated achievements and plans of development of JINR
and implied a promise of support to JINR initiatives aimed
at activation of cooperation.
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11 oexabpa 2011 e. ucnonumunroce 70 nem Bukmopy Anamonvesuuy
Mameeesy — axadeMuxy, 6bl0arnwjemycs QUIUKY, OpPeaHU3AMOpY HAVKU U
obwecmsennomy Oesamento, uneny Ilpesuduyma Poccuiickoii akademuu Hayk,
akademuxy-cexkpemapio Omoenenusn ¢usuueckux uayk PAH, npeocedamento
Tpouykoeo nayunoeo yenmpa PAH, oupexmopy Uncmumyma soepHuix ucciedo-
sanuti PAH u Obveounenno2o uHCmumyma A0epHuIX UCCie008aAHUI.

Konneeu, opyses u yuenuxu Bukmopa Anamonvesuua cepoeuro no3opasuiu
e20 ¢ 1dueem, noxcenas emy 00o6po2o 300p08bs, Cuacmbvsl, 61A20NONYYUSA U HO-
8bIX MEOPUECKUX CEEPULEHIUI.

<>

Academician Viktor Anatolievich Matveev, an outstanding physicist,
science organizer and public figure, member of the Presidium of the Russian
Academy of Sciences, Academician-Secretary of the RAS Department of Physical
Sciences, chairman of the Troitsk scientific centre of RAS, Director of the RAS
Institute for Nuclear Research and the Joint Institute for Nuclear Research, cel-
ebrated his 70th anniversary on 11 December 2011.

The colleagues, friends and pupils of Viktor Anatolievich heartily congratu-
lated him on the jubilee and wished him health, happiness, prosperity and new
achievements in his career.

lhdﬂ”m”ljl-.__ : ; . :

Jy6na, 10 HOsIOpsL. Dubna, 10 November.
Ipa3nHoBanue 50-netust nyoHeHckoro ¢pununana HUUAD MI'Y The 50th anniversary of the Dubna department of the SRINP MSU
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MOYETHbLIE 3BAHNA

& g -
B. JI. Axcenos

V. Aksenov

22 oexabps 6 Mockee 6 30anuu Poccuiickoti akademuu
Hayk 8 xode obujeco coopanus PAH cocmosnuce evloopsi
Ho8bIX unenoe PAH.

Ynenamu-koppecnonoenmamu Poccuiickotl akademuu
Hayk uzbpanwl yuenvle OObeOUHEHHO2O0 UHCIMUMYMA s0ep-
HbIX uccredoganuli. Bukmop Jlazapeeuu Axcenoeé — na-
VuHblll pyKkogooumeins Jlabopamopuu HelimporHOU Pu3uKu
(Omoenenue HanomexHono2uti u UH@OOPMAYUOHHLIX MeX-
nonoeutt PAH), Eezenuii Anexcanoposuu Kpacasun —
oupexmop  Jlabopamopuu  paduayuorHolu  6uono2uu
(Omoenenue ¢uzuonocuu u QyHOAMEeHMATLHOU MeOuyu-
uot); Ipuzopuii Braoumuposuu Tpyonurkoe — zamecmu-
mens oupexmopa Jlabopamopuu GuauUKu 8bICOKUX IHEP2Ull
(Omoenenue ¢usuueckux HayK).

Jupexyua OUAU u konnekmue Hncmumyma nosopas-
JISIIOM KOALe2 U JICENAIOM HOBbIX MBOPUECKUX ycnexos!

5

B oeiicmeumenvnovie unenvt Esponetickoti akademuu
(Academia Europaea) uzbpanvi 6ocemv poccuticKux yue-
Holx, cpedu komopwix Muxaun I'puzopveeuuy Hmxuc —
suye-oupexmop O0beOUHeHHO20 UHCIUMYMA 10EPHbIX UC-
cnedosanuii u Banepuit Heanoeuu 3azpeoaee — 3amecmu-
menv oupexkmopa Jlabopamopuu sioepuvix peaxyuii OMAN.

R IONORARY TITLES

E. A. KpacaBun
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E. Krasavin I B. TpyouuxoB  G. Trubnikov

Elections of new RAS members were held at the gen-
eral meeting of RAS on 22 December. The event took place
at the Russian Academy of Sciences in Moscow.

The following scientists from the Joint Institute for
Nuclear Research were elected Corresponding Members
of the Russian Academy of Sciences: Viktor Lazarevich
Aksenov, Scientific Leader of the Frank Laboratory of
Neutron Physics (RAS Department of Nanotechnology
and Information Technologies);, Eugenij Aleksandrovich
Krasavin, Director of the Laboratory of Radiation
Biology (RAS Department of Physiology and Fundamental
Medicine); Grigorij Vladimirovich Trubnikov, Deputy
Director of the Veksler and Baldin Laboratory of High
Energy Physics (RAS Department of Physical Sciences).

JINR Directorate and the scientific community of the
Institute congratulate the colleagues and wish them every
success in their careers.

oy

Eight Russian scientists were elected Full Members
of the Academy of Europe (Academia Europaea). Among
them were Mikhail Grigorievich Itkis, Vice-Director of the
Joint Institute for Nuclear Research, and Valerij Ivanovich
Zagrebaev, Deputy Director of the Flerov Laboratory of
Nuclear Reactions, JINR.
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13-20 Hos16pst B Makyteu (FOAP) B Mynbruancuumiu-
HapHOHN KOH(epeHINH I0j Ha3BaHueM «Brneuamnsaiowjasn
¢husuka», OpraHn30BaHHON IMKIOTPOHHOM Jlaboparopueit
iThemba LABS, MHCTUTYTOM HIEpEIOBBIX HCCIICIOBAHUN
FIAS (®pankdypr, I'epmanust) 1 OObeMHEHHBIM HHCTH-
TYTOM SIIEPHBIX MCCIIEIOBAaHUH, IIPHHSIIA yYacTUe JieNera-
uus OUSAU Bo mase ¢ Bune-nupextopom M. I Utkucom.
JlyOHeHckue (U3MKHM TPEICTaBMIIM BOCEMb JIOKJIAJ0B I10
pesyabraraM padoT, BeAyIUXCcs B JIaAOOpaTopusiX sAepHBIX
peakuuii u Teoperuueckoi ¢pusnku, u 1o npoekry NICA.
dopmar KOHPEPEHIMH TTO3BOJINII TOAPOOHO 0OCYUTS Tep-
CIIEKTHBBI JaJbHEHIIEr0 Pa3BUTHsI COTPYJHUYIECTBA MEXKILY
iThemba LABS n OUSIN.

IIpeunsuonnas ¢pusuka u pyHgaMmeHTaIbHbIC
(puznueckne KOHCTAHTHI

C 5 mo 9 nexaOps B Jlaboparopun TEOpETHUECKOH
¢usuku nponwio 4-e Beepoccuiickoe cosewyanue no npe-
UU3UOHHOU Qu3uKke u @ynoamenmanvHvim Qusuue-
ckum koncmaumam (DOOK-11). Copemanue MnpoBoIH-
nock poccuiickoit padoueii rpynmoit PHK KOJATA npu
TIOAJIEPIKKE MeXyHapoaHoi paboueir rpymmsl KOJATA
(CODATA) o ¢ynmamMeHTaIbHBIM (PU3NUECKIM KOHCTaH-
TaMm.

B 2011 r. mponzonuin qBa COOBITHS, TECHO CBSI3aHHBIC
¢ aT0# KoH(pepeHmueit. [leppoe — Ha [eHepabHON KOH-

JlaGoparopust Teoperndeckoid Gpusuku um. H. H. Boromo6oga, 12 oktsa0psi.
OTKpBITHE MEXTYHaPOJHOTO coBemanus «boromodoBckie 4TeHU»

Bogoliubov Laboratory of Theoretical Physics, 12 October. The opening ceremony of the international meeting «Bogoliubov Readings»

On 13-20 November, a multidisciplinary conference
under the title «Impressive Physics» was held in Makutsi,
RSA. It was organized by the cyclotron laboratory
iThemba LABS, The Institute of Advanced Studies FIAS
(Frankfurt, Germany) and the Joint Institute for Nuclear
Research. A delegation from JINR headed by JINR Vice-
Director M. Itkis took part in it. The physicists from Dubna
made eight reports on the results of studies carried out at
the Laboratory of Nuclear Reactions and the Laboratory
of Theoretical Physics and on the NICA project. The pro-
gramme of the conference provided detailed discussions of
prospects for further development of the cooperation be-
tween iThemba LABS and JINR.
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Precision Physics and Fundamental Physics Constants

The 4th Workshop on Precision Physics and
Fundamental Physics Constants (FPC-11) was held at
the Bogoliubov Laboratory of Theoretical Physics on
5-9 December. It was organized by the Russian National
CODATA group and endorsed by the International
CODATA Task Group on Fundamental Physics Constants.

Two events occurred in 2011 which were closely re-
lated to the Conference.

First, a resolution to redefine the ampere, mole, kel-
vin and kilogram (International System of Units, SI) has
been adopted by the General Conference on Weights and
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(epeHIMM IO MepaM M BecaM, NpouIeAmeld B OKTsOpe B
[Tapwke, OBIIO MIPUHSTO PEIICHHUE NIEPEOIPEICIIUTh aMIiep,
MOJIb, KEJIbBUH U KHJIOTPaMM C HCIIOJb30BAHUEM KBaHTO-
BBIX JTAJOHOB M TOYHBIX 3HAUYCHHUH (yHIAMEHTaJIbHBIX
¢usnueckux koHctaHT (PDK). Bropoe — Becnoii 2011 .
mexxayHaponHas rpynna KOJIATA obnaponoBana HOBYIO
KOPPEKTUPOBKY 3HAUYCHUH (hyHIaMEHTAIBHBIX (PU3MUECKUX
koHcTaHT « CODATA-2010». OxgHoii u3 ocodenHocTell 1mo-
cneaneit koppektupoBku @OK sBUIOCH TO, UTO U3 IKCIIE-
PUMEHTOB I10 OIIPEJENICHHIO 3apsJ0BOr0 pajnyca MpoToHa
OBUT MCKIIIOYEH HanOoJiee TOUHBIN SKCIIEPUMEHT C MIOOH-
HBIM aTOMOM BOJIOPOAA.

B cBasu ¢ atum oprkomuter @DK-11 npurnacun ox-
HOTO W3 JIMJIEPOB JTOr0 JKcrepuMmeHTa — Panpgonbga

Jy6na, 10 Hos16pst. Kondepennus «Hayxa. ®dunocodus. Permurusn

TV |

XIV KOH®EPEH MR
«HAYKA . ®o® NOCO®UA.PENUrUA,
OYBHA, 10-11 nonbps 2011 ¢

Dubna, 10 November. The conference «Science. Philosophy. Religion»

Measures held in Serve, France. New definitions should be
based on quantum standards and exact values of fundamen-
tal constants.

Second, inthe spring of 2011 the International CODATA
group announced a new adjustment of Fundamental Physics
Constants (FPC): CODATA-2010. One of the peculiarities
of the last adjustment of FPC was the exclusion of one of
the most precise experiments that determines the charge ra-
dius of proton from muonic hydrogen atom spectroscopy.

In this connection, the Local Committee of FPC-11 de-
cided to invite one of the leaders of the experiment, Randolf
Pohl, in order to describe the results and conditions of mu-
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[Tona, uroOBI OH MOr paccka3arb O NPOW3BEICHHBIX B
9TOM DKCIIEPUMEHTE HM3MEPEHHSX C MIOOHHBIM BOJIOPO-
oM. [ToMumo 3TOro OBUIO pEIIeHO MPUINIACHUTH JIMAEPOB
W YYaCTHHKOB JPYTUX SKCIEPUMEHTOB: 110 NPEIM3NOHHOMN
CIIEKTPOCKOIIMU aTOMOB aHTHIIPOTOHHOTO renust (Masaku
Xopu, JaHHBIE YK€ BTOPOH pa3 BOLUIM B KOPPEKTHPOBKHU
CODATA); no 1S-2S-ciekTpockonuy aroMa BOJOPOa
(H.H.KonayeBckuii, Hanbosee TOYHBII 3KCHEPHUMEHT I10
OIpE/ICICHUIO KOHCTaHThl Pupdepra); 1Mo CHEKTPOCKO-
mun Hy (JI. Wnuko, XK.-®.Kapp) u HD* (K. Kynemeit).
K. Kynemeil Taroke pacckasal O JPYyruxX NPErU3HOHHBIX
9KCIIEPUMEHTAX C JIETKUMH aTOMaMHU U MOJIEKYJIaMH, IIpo-
BOAMMBIX B JlazepHoM neHtrpe CBOOOIHOIO yHHBEpCUTETA
AmMcTepaama. Bee axcriepuMeHTHI HEOCPEICTBEHHO OTHO-

onic hydrogen spectroscopy in detail. Beyond that leaders
and members were invited of other precision spectroscopy
experiments, such as antiprotonic helium atoms (Masaki
Hori), whose data had already been twice included into
CODATA adjustments; 1S-2S spectroscopy of hydrogen
atom (N.N.Kolachevsky), the most accurate experiment
for determination of the Rydberg constant; spectroscopy
of Hy (L.Hilico, J.-Ph.Karr) and HD" (J. Koelemeij). The
latter speaker also made a review of other precision experi-
ments with light atoms and molecules carried out in the
Laser Centre of the Vrije University, Amsterdam. All the
experiments are connected with the determination of pre-




I O O e e . OO B A

CONFERENCES. MEETINGS

CATCSL K ONpeiesieHnI0 TouHbIX 3HaueHut @DK, B nepyro
odepesib KOHCTaHThl Puabepra n OTHOIIEHHS Macchl POTO-
Ha K Macce anekTpoHa. O0cysxaeHue OblIo OPraHu30BaHO B
paMKax COBEIaHUs-CaTeIINTA, T11e O(QUIHATBHBIM S3bIKOM
ObuT aHDIMCKUi. [T1aBHAs 11eI7Th, KOTOpAsi IPECIe0BAIACh
OpraHusaropamu, — OOBEJMHEHHBIMU YCWJIMSIMH Teope-
THUKOB M IKCIIEPUMEHTATOPOB BBIMNTH Ha HOBBIH YpOBEHb
TouHOCTH B ompenenennn OOK u yctaHOBUTH NPUYMHBL
BO3HMKAIOIIUX IPOTHBOPEYHH PA3IMYHBIX HSKCIIEPUMEH-
TOB. BTOpoii nenp KoH(epeHIHH ObUT MOYTH MOJHOCTBHIO
MOCBSIIIEH TEOPETHYECKUM BOIIPOCaM M3MEPEHHs 3apsiio-
BOTro paauyca jerkux aaep. Tak, K. ITaxynku (Bapmasckuii
YHHUBEPCHUTET) paccKasai O MMOCIEeJHUX JOCTHKECHUSIX B Te-
OpHUH aTOMa rejius U ONpeNeTIeHUH 3apsJ0BOrO paauyca u3
cnekrpockonmyeckux aanHbix, C. I Kapmen6oiim (FAO
PAH) nipezncraBui 0030p COCTOSIHUS JIe C ONpeelIeHHEM
3apsi10Boro paauyca nporona, P. H. daycros (BL] PAH) no-
JIOKUJI O TEOPUH MIOOHHOTrO aeitepus, a E. FO. Kop3unun
(BHUUM wum. [I. 1. Menneneesa) — renusi.

Ha ocHOBHOM COBeIaHUM OOCYKIATNCh TPaTUIHOH-
HBIE JUIs TAaHHOW KOH()EPEHIINH BOIIPOCHI: aHOMaJIbHBIN Mar-
HUTHBIA MOMEHT MIOOHA M BBIYHMCIIEHHE aJIpOHHOTO BKJIa/1a
B MarHMTHbI MoMmeHT MiooHa (foki. C.U.Diinensman,
A.E.JlopoxoB u 1p.); NPEIU3UOHHOE ONpENICICHUE TMa-
pameTpoB cTaHaaptHoii Moxpenu (noki. A.b. ApOy3os,

JI.T. AdanacheB); NPEHU3UOHHBIC BBIYUCICHUS CBSI3aH-
HBIX COCTOSTHUH JIETKUX aTroMoB U Mojekya B KO (moxi.
JI.H. JIa630Bckwmii, B.W.Kopo6os, JI.bakanos); Bompo-
cbl coBpeMeHHOW pedopmbl Merponorun (K. A. Tomuiu,
0. M. IllykpunoB, B.HaBpoukn); mnpoGiemMbl TOYHOTO
OTpeJIeJIEHUs] HBbIOTOHOBCKON TI'PAaBUTAI[IOHHON ITOCTOSIH-
Ho#i (B. K. Muimokos, B. M. I1laxnapoHoB) 1 TecTupoBaHue
3aKOHa BCEMHUPHOIO TATOTEHHUS HAa MajbIX PACCTOSHUSIX
(B.H.Pynenko). HensmeHHBIM OcTaeTCsi B TEMaTHKE KOH-
(epenuu Borpoc o nocrosiactee DK Bo BpeMeHH u 1po-
cTpancTBe. IHTepecHbIN nokiia o0 3Bostoiuu BeenenHon
6611 cnenan coBmectHo /1. B. Iupkoseiv u I1. @usnebim.

Bcero B coselaHnu npuHsuIM yyactue oxoso 60 ue-
nosek u3 OUSU, Poccuun, benopyccun, Kazaxcrana,
ITonbum, bonrapun u CrnoBakuu, a Takke YYaCTHHKH CO-
BElIaHUsA-CaTeJINTA U3 CcTpaH 3anaaHoil EBpons.

CoBelianue TPOULIO NMPHU (UHAHCOBOH TOJIEPIKKE
Jlaboparopuu Teoperuueckoit ¢uzuku, POOU u dounna
«Jlnunactus».

cise values of Fundamental Physics Constants. It was orga-
nized within the framework of the Satellite Meeting, where
the official language was English. The main aim pursued
by the organizers was to join efforts of theorists and experi-
mentalists to push the accuracy of FPC to a higher level and
to try to understand the reasons for contradictions of some
experiments. The next day of the Conference was almost
completely devoted to theoretical aspects in determining the
charge radius of light nuclei. Thus, K.Pachucki (Warsaw
University) spoke about latest achievements in the theory
of helium atom and determination of the charge radius from
its spectroscopy, S. G. Karshenboim (Pulkovo Observatory)
made a review of the present status of measurements of the
charge radius of proton, R.N. Faustov (Computer Centre of
RAS) gave a report on muonic deuterium 25-2P manifold
spectrum, and E.Yu.Korzinin (Mendeleev VNIIM) simi-
larly reported on muonic helium.

The main Workshop questions, which are tradi-
tional for these conferences, were discussed. Namely,
the anomalous magnetic moment of muon and calcula-
tions of the hadron contribution to the magnetic moment
of muon (S.I.Eidelman, A.E.Dorokhov and others);
precision determination of parameters of the Standard
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Model (A.B.Arbuzov, L.G.Afanasiev); precision cal-
culations of bound states of light atoms and molecules
in QED (L.N.Labzowsky, V.I.Korobov, D.Bakalov);
problems of modern reforms in metrology (K.A.Tomilin,
Yu. M. Shukrinov, W.Nawrocki); difficulties in preci-
sion determinations of Newtonian Gravitational Constant
(V.K.Milyukov, V.M. Shakhparonov), and tests of the
Gravity Law at small distances (V. N. Rudenko).

One of the important and permanent topics of the
Conference is the constancy of FPC in time and space. A
very interesting talk about the evolution of the Universe
was presented jointly by D. V. Shirkov and P. Fiziev.

The number of participants was about 60; they came
from JINR, Russia, Belarus, Kazakhstan, Poland, Bulgaria,
Slovakia. Attendees of the Satellite Meeting came from
Western Europe.

The Workshop was supported by the Bogoliubov
Laboratory of Theoretical Physics, the Russian Foundation
for Basic Research and the «Dinasty» Foundation.
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Kpyrasblii cron Utanusi—Poccus B /lyone

10-13 nmexadps 8 OUSU mpoxonwia mepBasi CEKIHS
kpymioro croma Wramms—Poccust «Acmpoouonozus: no-
6ble udeu u meHOeHUUU 6 UCC/1e006AHUAX ), OPTAHU30BAH-
HOrOo 1mocoiabcTBoM Mtanuu B Poccun coBmectHo ¢ OMSAN
n HayuneiM coBetom mo actpobmonornu PAH. Temarnka
KpYIJIOTO CTONa BKIJIOYAJia MIMPOKHUN CIIEKTP BOIMIPOCOB O
MIPOUCXOXKICHUN JKM3HMA Ha 3eMiie W B KOCMOCE, HBOJIO-
U Ha 3eMJIe U B YCIOBUAX KOCMHYECKOTO MTPOCTPAHCTBA,
CYIIIECTBOBAHNUHU KU3HH B IKCTPEMAIBHBIX YCIOBHUAX. Psi
JIOKIIQJIOB POCCHMCKAX W WTAIBSHCKUAX YUEHBIX OBLT ITO-
CBSIIIEH M3YYEHUIO KOCMHYECCKOHM MBUIH, a TaKXXe IOUCKY
OpPraHMYECKHX MOJIEKYJT B KocMmoce. boripmoe BHHMaHme
yIETeHO TTpo0iieMaM MOUCKa IK30IITAHET, OCYIICCTBICHHIO
JUTATENEHBIX MAIOTHPYEMBIX TIOJIETOB YeJIOBEKa B KOCMOC
BHE MarHuTocdeps! 3eMiIl ¥ BO3SMOKHOCTSAM TTPUMEHCHHS

CONFERENCES. MEETINGS

SANEepHO-(PU3NUECKUX METOJIOB ISl aHAJIN3a 3€MHBIX U BHE-
3EMHBIX OOBEKTOB.

Co croponsl Poccuu B kauecTBe conpencenaTens Kpy-
IJI0r0 cToNa BeICTYnII akageMuk A. FO. PosanoB — nupek-
top IlaneonTonornyeckoro HHCTUTYTa UM. A. A. bopucska
PAH, npencenarens Haydnoro coBeTa 1o acTpoOUOIOTHH
PAH, BhICTYNUBIINI Ha OTKPBITHM MEPOIPUATHUS C JOKJIa-
noM «KuzHb 1 6nocdepa Ha paHHei 3emiie», KOTOpbIii OT-
pa3uil OCHOBHBIE HANPaBJICHUS UCCIIEA0BaHUM, 00CyXIaB-
HIMXCA Ha 3aCEaHUsX.

B pabore kpymioro crona y4acTBOBAJIM OKOJIO
JBAJLATH WTANbSHCKUX CIELUAINUCTOB, MPEACTaBIsIB-
HIMX M3BECTHBIE MEXIyHAPOAHBIE YHUBEPCUTETHI U HC-
ciefoBareibckue LEHTpel: Pumckuii yHuBepcuter «Jla
Canmennay, Ad’pOKOCMHYECKOE areHTcTBO  Mrtamuu,
Munanckuii, I'enya3ckuili 1 @nopeHTHHCKUN YHUBEpPCH-
TeTbl, HanmoHanbHbIi MHCTUTYT paka ¥ MHCTHTYT OHOXH-

Jy6Ha, 9 nexabps. CoBeraHue 1o mepcrekTHBaM POCCHUICKO-TePMaHCKOr0 COTPYAHNYECTBA B 00IaCTH acTPOPHU3NKU

Dubna, 9 December. The meeting on prospects of the Russian—-German cooperation in astrophysics

The Italy—Russia Round-Table Conference at Dubna

On 10—-13 December, JINR hosted section 1 of the Italy—
Russia round-table conference entitled «Astrobiology: New
Ideas and Research Trendsy. It was organized in coopera-
tion among the Italian Embassy in Russia, JINR, and the
Scientific Council on Astrobiology of the Russian Academy
of Sciences (RAS). The conference’s topics covered a wide
range of issues concerning the origin of life on the Earth
and in space, evolution under terrestrial and space condi-
tions, and the existence of life under extreme conditions.
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A number of talks by Russian and Italian scientists were
focused on studying space dust and the search for organic
molecules in space. Much attention was paid to the issues
of seeking out exoplanets, realization of long-term manned
space flights beyond the Earth’s magnetosphere, and pros-
pects of using nuclear physics methods for the analysis of
terrestrial and extraterrestrial objects.

On the Russian side, the round-table conference was
co-chaired by Academician A.Yu.Rozanov, Head of the
RAS Scientific Council on Astrobiology and Director of
the Borisyak Paleontological Institute of RAS, who gave a
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muu Oenka B Heamose, ACTpOHOMHUYECKYO 00CEpBaTOPHUIO
B Tpuecre, ynusepcutersl Typuna u Tockanel. [loknan
nupekropa Jlaboparopu IISLMONOTHM W Teo(U3UKU
I'penobnbckoro ynusepcurera (®pannus) JKana-Pobepa
ITetn, nmeromero JaBHUE KOHTAKTbl C POCCUICKUMMU CIIe-
LUAIUCTaMM, KOTOpbIe 3aHMMAIOTCSl QaHAJIN30M IIBUIH, CO-
Jepxalieiicas B JIEASHBIX IMOKPOBaX AHTAPKTHKH, SIBUII
MIpUMep YCIEUIHOTO MEX/IyHApPOIHOTO COTPYAHUYECTBA.
Poccuiickyto CcTOpOHY HpeAcTaBUl psii BeAyIUX
uccienoBareneit n3 IlaJeoHTONIOrMYECKOr0 HMHCTUTYTa
uM. A.A.bopucika PAH, ACTpOHOMMYECKOTO HMHCTHUTY-
ta uM. I1.K.IIrepubepra, MHcTHTyTa KOCMHYECKHX HC-
cnenoBanmii PAH, WHcTHTyTa MEIMKO-OMOIOTHYECKIX
npobiiem PAH, IlerepOyprckoro uHCTUTYTA siAepHOH (u-
3uku uM. b.II. KoncrantunoBa PAH, UuctutyTa nutomno-
run PAH, WUnctutyra xaramusa um. I.K.bopeckoBa CO
PAH, MuctutyTa TEOpeTHUECKONM M HKCIEPUMEHTAIbHON
¢msukn nm. A.U. Anuxanosa, MHcTuTyTa 38€MHOrO Mar-

HETH3Ma, HOHOC(Eephl M PACIPOCTPAHEHUs PaIHOBOIIH
uM. H. B.ITymxosa PAH.

VY4YaCTHUKM OTMETHIIM MEXIUCLUIUIMHAPHBIA Xapak-
Tep Hay4HOW MpOOJIEMAaTHKH KPYIJIOro CTONa W yHAadHBIN
(dopMar MeponpusITHs, COOpaBIIErO BEAYIIUX CIEIH-
QJIMCTOB U3 Pa3IMYHBIX 00NacTed 3HAaHUS, OTHOCSIIUXCS
K acTpOOMOJIOTMYECKUM HCCIleIoBaHUsIM. B xone auckyc-
CHH 1A pedb 0 BO3MOXKHOCTH co3nanusi B OMSIU Ha Gaze
Jlaboparopuu paJualliOHHOM OHOJIOTHH CEKTOpa IO aCTpo-
Oouonornu. Benymummu cnenmanucramu ObUIO OTMEYEHO,
4yTO yHUKaIbHOCTh OMSU Kak KpynmHOro MexayHapOaHOTO
Hay4yHOTO LIEHTpa, 00JaJaroniero OOJIbIINM OIBITOM IIPO-
Be/leHNsT (PyHIaMEHTAIbHBIX HCCIICAOBAHUM, I103BOJISET
paccMaTpuBaTh €ro B KaueCTBE MOTEHIUAIbHON TUIOAAKU
JUISL CO3/IaHusl JTADOPaTOPHOTO KOMIUIEKCA, BKIIFOYAOIIETO
B ce0sl YMCThIe KOMHATBI ISl peajii3aluy acTpoOHOIIOru-
YECKUX MCCIeOBaHUH. Bblnn 03ByueHB! JOTOBOPEHHOCTH,
JIOCTUTHYTbIe Meay HaydHbIM coBeTOM 1o acTpoOHoso-

Hy6Ha, 11 nexabps. Kpymoisiid cron Utamus—Poccust, 1-s1 cekiusi — «ACTpOOUOIIOTHS: HOBBIC HJICH U TCHJICHIIUH B UCCIICIOBAHUSIX)

Dubna, 11 December. The Italy—Russia round-table conference, section 1 — «Astrobiology: New Ideas and Research Trends»

talk entitled «Life and Biosphere on the Early Earth» at the
opening of the conference. The talk reflected the main fields
of research discussed at the sessions.

About 20 Italian specialists who participated in the
conference represented the following world-renowned
universities and research centres: the Italian Aerospace
Agency; Universities of Florence, Genoa, Milan, Rome (La
Sapienza), Turin, and Tuscia; the National Cancer Institute
and the Institute of Protein Biochemistry (Naples); and the
Trieste Astronomical Observatory. Successful international
cooperation was exemplified by a talk given by Dr. Jean
Robert Petit, Director of the Laboratory of Glaciology and
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Geophysics of the University of Grenoble in France, who
has long maintained contacts with Russian specialists ana-
lyzing dust from the Antarctic ice cores.

Russia was represented by a number of leading re-
searchers of the Borisyak Paleontological Institute
(RAS), the Sternberg Astronomical Institute, the Space
Research Institute (RAS), the Institute of Medical and
Biological Problems (RAS), the Konstantinov Institute of
Nuclear Physics in St.Petersburg (RAS), the Institute of
Cytology (RAS), the Boreskov Institute of Catalysis (RAS
Siberian Branch), the Alikhanov Institute of Theoretical
and Experimental Physics, and the Pushkov Institute




KOH®EPEHLMW. COBELLAHNA

rur PAH u MI'Y um. M. B. JlomoHOCOBa, 0 CO30aHUM Ka-
(beapsl acTpOOHOTIOTHH, KOTOPAs TIO3BOIUT FTOTOBUTH MOJIO-
JIBIX CHEHATHUCTOB 10 HEOOXOANMBIM HAMPABICHHUSIM.
Bropast cekuus Kpynioro crona «Yepnvte
Ovipvt ¢ mamemamuke u ¢uzuxen (http://theor.jinr.ru/
meetings/2011/rt/index.html), npoxoxusmas 16-17 nexa-
Opsl, BKITFOYaIa COOOIICHHUSI YIACTHHUKOB O YCPHBIX ABIPaxX
B KOCMOJIOTHH U acTPO(HU3HUKe, O CBA3HU MPOLIECCOB GopMu-
POBaHUsI YEPHBIX JIbIP ¢ (DU3UKON YCKOpHTENEH, a Takke
[0 MaTEMaTHYECKUM TEOPHSIM YEpHBIX JbIp. Kak BaxkHbIi
ACIIeKT KPYIIIOro CTOJIa MOXKHO PaccMaTpUBaTh COBMECT-
HOE Y4acTHE BBLIAIOIIMXCS YUCHBIX, pA0OTAOIINX B TAKHX
00JIaCTSAX HAYKH, KaK CyleprpaBuTalus U GU3KKa 1mia3mbl,
MareMarnyeckast (hH3MKa U UCCIIEI0BAHUS KOCMOCa.

CONFERENCES. MEETINGS

B ceccusix, oTpakarox 0CHOBHYIO TEMaTUKy BTOPOH
CEKIIMU KPYIVIOTO CTOJIa, OBUIH MPEACTABIICHBI JOKIAIbI 110
YepHBIM JbIpaM u cyreprpaButanuu (mpod. C.Deppapa
(IEPH-LNF-INFN-UCLA) «YepHble IbIpbl B Cyneprpa-
BuTauum» u npod. A.san [Ipoen (KU, Jleen) «D=6 cy-
[EPrpaBUTAIMs ¢ R2-uJIeHaMn»), TI0 YEPHBIM JIBIPaM, 1a3-
me u acrpodusuke (npod. b. Kormmu (MIT) «Csersimmecs
YepHbIE JbIPbl M [I00aJbHbIE IUIA3MEHHBIE CTPYKTYpHI,
ACCOLMMPOBAHHBIE C TEPMOANHAMHUYECKU 3HAYMMBIMU KOJI-
JEKTUBHBIMU Mofamu» U 1pod. M.Ilanacrox (HUNSD
MI'Y) «CnyTtHEK “JIOMOHOCOB”» — J1a00paTOPHst IKCTPE-
MaJIbHBIX SIBJICHHH B OJIM>KHEM KOcMoce 1 Bo BeeneHHoi),
TI0 YepHBIM JIbIpaM 1 KocMosioruu (akaza. A. CtapoOHHCKUM
(UT® PAH, OUSIN) «BHemHsss U BHYTPEHHSISI CTPYKTY-

Jy6Ha, 16 nexabps. Kpymibrit cton Uranus—Pocceus, 2-1 cexnus — «YUepHbIe AbIPbI B MATEMAaTHKE U (PH3HKE

Dubna, 16 December. The Italy—Russia round-table conference, section 2 — «Black Holes in Mathematics and Physics»

of Terrestrial Magnetism, lonosphere, and Radio Wave
Propagation (RAS).

The participants made special mention of the interdis-
ciplinary character of the subject range and an efficient for-
mat of the conference that brought together leading special-
ists representing different knowledge areas related to astro-
biological research (http://theor.jinr.ru/meetings/2011/rt/
index.html). The discussion touched upon an idea of the es-
tablishment of the Astrobiology Sector at JINR on the basis
of the Laboratory of Radiation Biology. Leading specialists
noted that JINR’s uniqueness as a large international centre
of science with ample experience in conducting fundamen-
tal research allows the Institute to be considered as a poten-
tial site for the development of a laboratory complex which
would include clean rooms for astrobiological studies.

The second section of the round-table conference
(http://theor.jinr.ru/meetings/2011/rt/index.html)  «Black
Holes in Mathematics and Physics» (16—17 December)
included reports devoted to black holes in cosmology and
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astrophysics, the interrelation of the black hole formation
and accelerator physics and also the mathematical theory
of black holes. An important aspect of the conference was
the joint participation of prominent scientists working in
the different fields of science, such as supergravity, plasma
physics, mathematical physics and space exploration.

A wide variety of topics were covered during the ses-
sions: black holes and supergravity (Sergio Ferrara (CERN—
LNF-INFN-UCLA) «Black Holes in Supergravity») and
A.Van Proeyen (KU Leuven) «D=6 Supergravity with
R? Terms»); black holes, plasma physics and astrophys-
ics (Bruno Coppi (MIT) «Shining Black Holes: Coherent
Field and Global Plasma Structures Associated with
Thermodynamically Relevant Collective Modes» and
M. Panasyuk (SINP) «“Lomonosov” Satellite — the Space
Extreme Universe Laboratory»), black holes and cosmol-
ogy (A. Starobinsky (ITP RAS & JINR) «On External and
Internal Structure of Black Holes in Modified Gravity»
and A.Dolgov (University of Ferrara) «Some Observable
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pa YepHBIX ABIP B MOXU(DHUIMPOBAHHOW TpaBUTALUN» U
mpod. A.Jonros (Yausepcurer ®eppapsl) «Hexoropsie
HaOmonaeMble  S(PQEKThl MEPBUYHBIX UYEPHBIX JIBIPY).
Takoke I0JOTBOPHO MPOIUIM CECCUH, MOCBSIIEHHbIE 00-
CY)XIEHUIO (POPMHUPOBAHUS YEPHBIX JIBIP B YCKOPUTEIBHBIX
skcriepumenTax (mpodeccopa U. Apedresa u O. Tepsie),
10 YEPHBIM [bIpaM, KOCMHMYECKHM JIydaM M KOCMHYe-
ckuMm noseram (npogeccopa A.lanbnep u A.Ilerpyxun),
110 MaTeMaTHYECKHM TEOpHUsIM 4YepHBIX IbIp (mpodeccopa
W.Bosnosuu u C. benyyun).

OJHUM M3 OCHOBHBIX PE3YJIbTaTOB IPOIIE/IICH BCTpe-
g (http://theorjinr.ru/meetings/2011/rt/main.html) sBU-
JIOCh YCTQHOBJIEHHE HOBBIX KOHTAKTOB MEX[Y YUEHBIMH,

paloTaroMy B pa3IMuHbIX HAIPABICHUSIX, CBI3aHHBIX C
rpo0iieMaTHKOl acTpoOHOJIOTHH M YEePHBIX JbIP. bblT no-
CTUTHYT PsiJl BaXKHBIX JOTOBOPEHHOCTEH O COTPYAHNYECTBE
Mexny yaeHbiMu Mtannu u OUSIN B Ha3BaHHBIX 001aCTIX
HCCIIeIOBAaHUNA. YYaCTHUKAaMM OTMEUYEH BBICOKUI ypOBEHb
COCTOSIBIIIETOCS KPYIIOTO CTOJIA, U MPEAJIOAKEHO B JaJIbHEH-
LIEM PEryJsIpHO OPraHM30BBIBATH MOJ00HBIE COBELAHUS C
y4acTHEM POCCUHMCKUX U UTAJbSHCKUX YUEHBIX.

[powemnmuit B JlyOHe KpyIiblid CTOJ MOXHO pac-
CMaTpUBaTh KaK OJHO U3 SIPKUX COOBITHH, 3aBEPIIAIOIINX
2011 r.,— roa poccuiickoit KyasTypsl B Mtamuu u rog uta-
JIBSTHCKOM KylbTYpBI B Poccun.

Jy6Ha, 19 okts10pa. YuactHuku 3-if MexayHapoIHOH MOJIOAEKHON HAYYHOM IIKOJBI « YIIpaBIeHHEe HHHOBALIUSIMI»

A%

Dubna, 19 October. Participants of the 3rd international scientific school for the young «Managing Innovations»

Effects from Primordial Black Holes»). Fruitful discus-
sions took place at the sessions devoted to the formation
of black holes in accelerator experiments (I. Aref’eva
and O.Teryaev), black holes and cosmic rays (A.Galper
and A. Petrukhin), the mathematical theory of black holes
(I. Volovich and S. Bellucci).

The establishment of new contacts between scien-
tists working in different fields related to astrobiology and
black holes can be noted as the main result of the meeting.
During the workshop a number of important agreements on
cooperation between scientists from Italy and JINR were
achieved.

The participants of the round-table conference noted a
high level and the importance of such events and expressed
strong interest in continuation of the series of workshops
with the participation of Russian and Italian scientists.
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Dubna round-table meeting can be considered as one
of the brightest events finishing the year 2011 — a year of
Russian culture in Italy and Italian culture in Russia.

At the ceremony of the conference opening, an agree-
ment was announced for the first time between the RAS
Scientific Council on Astrobiology and the Lomonosov
Moscow State University, under which the Department of
Astrobiology will be established to train young specialists
in the related fields.

The formation of new ties between Italian and Russian
scientists and reaching a number of important agreements
on possible cooperation can be considered as the major
results of the round-table conference (http://theor.jinr.ru/
meetings/2011/rt/main.html). The participants of this con-
ference noted its high level and proposed that similar meet-
ings with the participation of Italian and Russian scientists
be held regularly.




LKOJ1bl. CEMUHAPLI

C 31 okts0ps 1o 4 HosiOpst B JIaboparopuu HEHTPOH-
HoW ¢usuku um. WM. M. DpaHka npoBoAMIACH MEXKITyHa-
ponHas HayuyHas IIKona i Mononexu «Coepemennasn
HelimpoHozpagua: om nepcneKmusHbIX MaAmepuanos K
Hanomexwnonocuam» 1pH Tnojjepx ke MunucrepcTsa 00-
pasoBanus u Hayku Poccuiickoii denepanuu. [llkona crana
MPOOJIKEHUEM TPaAULMOHHBIX mKkoa JIH® mis Momoasix
YUEHBIX, €€ IIeJIb 3aKJII04aIach B O3HAKOMIIEHUH MOJIOIBIX
YUEHBIX, CTY/ICHTOB M aCITUPAHTOB C aKTyaJIbHBIMH ITPO0IIe-
MaMHM B 00JacTH (PM3UKH KOHJICHCHPOBAHHOI'O COCTOSIHUS,
MarepuaoBe/ICHHs], HAHOTEXHOJIOTHH, XUMUH, OHOJIOTHH,
HayK O 3emile, MH)XKEHEPHBIX HayK, I PeIIEeHHs] KOTOPBIX
LIMPOKO HCIOJIB3YIOTCSI METOABI HEHTPOHOTpahuH.

B aTOoM roay mikosa npruodpesia MexIyHapOoaHbIH cTa-
TyC: B ee paboTe NPUHSIIN y4acThe 84 MOJIOJBIX HCCIIeN0-
Bartens u3 12 crpan. Ha mpoTsbkeHuu msitu nHeid ydact-
HUKH LIKOJIBI CIIyIIAJIN Psii OO30PHBIX JIEKLHUI BEITyLIHX
pOCCUIMCKMX ¥ 3apyOeXHBIX YUYEHbIX, BKJIIOYas UJICHOB
Poccuiickoli akanemMuu Hayk, 10 aKTyaJdbHBIM Hay4HBIM
npobiieMaM, a TakKe psJ] CHeNHAU3UPOBAHHBIX JICKINI
U MOCETUIM MOJEPHU3UPOBAHHBIN BBICOKOIIOTOUHBIN HC-
CJIE/IOBATEIbCKUIT peakTop Ha ObICTPBIX HelTpoHax BP-2.
Ciyiaresy NIKoJIbl CMOTIIM BBIIOJIHUTE CEPHUIO J1abopaTop-
HBIX TNPAKTUKyMOB, CBS3aHHBIX C MCCIIEAOBAaHUSIMU KOH-
JICHCUPOBAHHOTO COCTOSIHUSI METOJaMU HEeHTpoHorpaduu,

SCHOOLS. SEMINARS

TO/1 PYKOBOZICTBOM BEIYIIMX crenuanuctos Jlaboparopuu
HelTpoHHOW Gu3uku uM. 1. M. dpanka.

bblta opraHu3oBaHa MOCTEpHAs CECCHsl, HA KOTOPOH
YYACTHHKH MPEICTABIIN PE3yJIbTaThl COOCTBEHHBIX Hayy-
HBIX HcciienoBaHuid. Hanbonee MHTEpECHbIE pe3ylbTaThl
00CYKaJIMCh Ha KPYIVIOM CTOJIE. ABTOPBI JIYYIIUX JOKJIa-
JIOB MOJIyYWJIM NIPU3BI OT OPraHu3aTopoB. Jlyumiue Te3ucsl
JIOKJIaJIOB YYaCTHUKOB OBbLIN OTOOpaHbl OPIKOMUTETOM ISt
nyonukamuu B xypHasie «IloBepxHocTh. PeHTreHOBCKHE,
CUHXPOTPOHHBIE U HEUTPOHHBIE UCCIICAOBAHUIY.

C 7 no 9 nHos6psa B [lyOHE mpoxonmna 2-s MOJIOAEK-
Hasi Hay4dHas mkona «IIpubopel u memoowt IKcnepumen-
manwvhoil A0epnoil puzuxu. INeKmponuKa u agmomamu-
Ka IKCnepuUMeHMAaabHbIX YCHAHOE0K», OPTaHN30BaHHAS
Jlaboparopueit HeirponHoi ¢usukn wMm. .M. Dpanka
OUAN npu mopmepxke MuHHCTEpCTBA O0pa3OBaHUSA U
Hayku Poccuiickoii @enepauuu. Bropas mo cuery 1mikosna
prodpena MeXKIyHApOIHBIN cTaTryc. B Hell mpuHsin y4a-
ctue 86 cmymareneit u3 11 crpan EBpons! 1 Aznn.

Ienpro mKOMBI OBLIIO 3HAKOMCTBO MOJIOABIX YUYEHBIX,
CTyAE€HTOB M AaCHHPAHTOB C COBPEMEHHBIM COCTOSHUEM
MIPHOOPHOI I METOIMIECKOH Oa3bl IS TPOBEACHUS SKCIIe-
PUMEHTOB C TIOMOIIbIO HEWTPOHOB. YYACTHUKHU MOITYYHIIN

The international scientific school for young scien-
tists and students «Modern Neutron Diffraction Studies:
From Promising Novel Materials to Nanotechnologies»
was held at the Frank Laboratory of Neutron Physics from
31 October to 4 November. The School continued the tra-
dition of the FLNP schools for young scientists aimed at
introducing young researchers, students and PhD students
to the present-day studies in the fields of condensed-matter
physics, materials science, nanotechnologies, chemistry,
biology, earth sciences and engineering sciences using neu-
tron techniques.

The School acquired the international status: 84 young
scientists from 12 countries participated in its work. For
five days the participants of the School attended a number
of overview lectures given by leading Russian and foreign
scientists, including members of the Russian Academy of
Sciences, as well as specialized lectures on topical scien-
tific problems, and visited the modernized high-flux fast-
neutron research reactor IBR-2. The participants of the
School had an opportunity to perform a series of laboratory
experiments related to the condensed-matter research using
neutron diffraction methods under the guidance of the lead-
ing specialists of the Frank Laboratory of Neutron Physics.
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The Scientific Programme of the School also included
a poster session, where the participants presented the out-
come of their own investigations. The most interesting re-
sults were discussed at a round-table meeting. The authors
of the best presentations received prizes from the organiz-
ers. The best theses of the participants’ reports were select-
ed for publication in the «Journal of Surface Investigation.
X-ray, Synchrotron and Neutron Techniques».

The international scientific school for young scientists
and students «Modern Neutron Diffraction Studies: From
Promising Novel Materials to Nanotechnologies» was or-
ganized with the support of the Ministry of Education and
Science of the Russian Federation.

The 2nd international scientific school for young
scientists and students «Instruments and Methods
of Experimental Nuclear Physics. Electronics and
Automatics of Experimental Facilities» was held on
7-9 November in Dubna. The School was organized by the
Frank Laboratory of Neutron Physics (FLNP) of the Joint
Institute for Nuclear Research and supported by the Ministry
of Education and Science of the Russian Federation.
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Jly6Ha, 24 oktsiops. [lIkona «I'pua u coBpeMeHHBIC Dubna, 24 October. The school «Grid and Modern Information
UH(POPMAIIMOHHBIC CUCTEMBbD» Systems»

Jlaboparopwust HeliTponHo# Gu3uku um. 1. M. @panka, 1 HOSIOpsI. Frank Laboratory of Neutron Physics, | November.
MexgyHapo/Has Hay4qHasl [IKOJa Ui MOJIOJIBIX MCCIIeI0BaTeeH, The international scientific school for young scientists
acrupanToB U cryaeHToB «CoBpeMeHHas HeiiTpoHorpadus: and students «Modern Neutron Diffraction Studies:
OT MEPCIEKTUBHBIX MAaTEPHAIOB K HAHOTEXHOJIOTHSIM» From Promising Novel Materials to Nanotechnologies»




LKOJ1bl. CEMUHAPLI

TaKKe OOUIMPHYI0 WHpOpPMALUI O BO3MOKHOCTX JIHD
110 OPraHU3ALUM MPOXOKICHUS MPEIIUITIOMHBIX MPAKTUK
1 MOATOTOBKH JIUIIJIOMHBIX paboT, yCIOBHUSX MOCTYIJICHUS
B acnupaHTypy YueOHo-Hay4yHoro nenrpa OUSAN u nep-
CHEeKTHBaxX JaibHeimero TpyaoycTtpoiictea B JIH® mo
HampaBlIeHusAM LKonsl. B BeicTynnenun nupexropa JIHO
A.B.benymkiHa Ha OTKPBITHH LIKOJBI OBUIO MOAYEPKHY-
TO, YTO TPHUBJICYCHUE MOJOJBIX CHEIHAIUCTOB B 00JIaCTH
JNIEKTPOHUKH M aBTOMaTHKu K pabore B OMSIUN xu3HeHHO
BaXKHO JUIsl HOAJIEPAKAHUS U PA3BUTHUS JOPOTOCTOSIINX IKC-

SCHOOLS. SEMINARS

MEPUMEHTAJIbHBIX YCTAHOBOK Ha HMITYJIBCHOM peakTope
WBP-2 u ncrounuke pe3oHaHCHBIX HelTpoHoB IPEH.
IIporpamma mikonel Bkmrodana 10 jekuuit Bemaymux
yueHbIx U crnernuanucrop JIHO, Jlaboparopuu uabOpMa-
muoHHbIX TexHojoruii OMSIN n HanmonansHOro uccieao-
BareJIbCKOro saepHoro yHusepcutera (MUDU), a Takke
8 yaboparopHbix padot. CirymaTeayn UMENId BO3MOXHOCTh
MIPUHSTH y4acTHe B PELICHUH HECKOJIbKUX Y4eOHBIX 3a/1a4
0 TEMaTHKe JICKIUI 1 03HAKOMHTBCS ¢ pabOTON BeIyIINX
CHELMAINCTOB OTJeNa KomIuiekca crnekrpomerpos JIHD.

JlaGoparopus HelTpoHHO#H Qu3ukn nm. 1. M. @panka, 8 Hos0pst. MextyHapoiHast MOJIOSKHAS HayIHAS [IKOJIA
«IIpnGops! 1 METOBI FIKCIEPUMEHTAIIBHON SIIEPHON (PU3UKH. DIEKTPOHUKA M aBTOMATHKa YKCIEPHMEHTAIIBHBIX YCTAaHOBOK)

Frank Laboratory of Neutron Physics, 8 November. The international scientific school for young scientists and students «Instruments and
Methods of Experimental Nuclear Physics. Electronics and Automatics of Experimental Facilities»

The School acquired the international status: 86 stu-
dents and young scientists from 11 European and Asian
countries participated in its work.

The aim of the School was to introduce young scien-
tists, undergraduate and graduate students to the state of
the art of instruments and techniques for conducting ex-
periments with neutrons. The participants gained detailed
information on the possibilities available at FLNP for or-
ganization of pre-graduation practical training, preparation
of diploma and the opportunities for students concerning
the postgraduate study in the JINR University Centre and
further employment in FLNP within the directions of re-
search covered by the School. In his opening speech, FLNP

50

Director A.V.Belushkin placed particular emphasis on the
fact that the attraction of young specialists in the field of
electronics and automatics to the employment in JINR is
considered to be vitally important for proper maintenance
and development of expensive experimental facilities at
the IBR-2 pulsed reactor and the IREN resonance neutron
source.

The School scientific programme included 10 lec-
tures of leading scientists and specialists of JINR and the
National Nuclear Research University MEPI, as well as
eight laboratory classes, where the attendees could take
part in the solution of several problems within the topics of
the lectures and get acquainted with the work of the lead-
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JUst y9aCTHHUKOB IIKOJIBI ObLIIO OPraHM30BaHO JIBE KCKYP-
cuu — na UbP-2 u PEH.

Ha ceccun 10KIIam0B CTYICHTOB IIKOJbI OBUTH MpPE-
CTaBIICHBI 8 JIOKIIA/IOB, C HHTEPECOM BCTPECUCHHBIX YUacT-
HUKamu. Jlydiime JOKa bl OTMEUSHBI OPTKOMUTETOM LIKO-
JIBI CIICIHABHBIME AUTIIOMAMU M TIPEMHSMH.

[To oxkoHuYaHWH O(HUIMAIBHBIX MEPOIPHUSITHH CiTylia-
TEJH MIKOJIBI IMEITH BO3MOXKHOCTh BBIPA3HTh CBOM MHCHHUSI
00 ypoBHE ee opraHuszaiuu U nporpamme, 3(pdekruBHO-
CTH MPaKTUKYMOB U 00 3KCKypcHsX. CTyIeHThI U3bsSBUIH
JKENaHWEe TPONODKUTh B3aMMHBIC KOHTAKThl Ha CaiTe
http://vkontakte.ru, rne yqacTHHKaMM IPONIION HIKOJIBI OT-
KpbITa CTpaHuna st oOMeHa (oTorpapusmMu, MHCHUSIMY,
UICSIMU U TTOKETTAHUSIMH JJTsT OYYIIIUX [IKOJ.

18 sHBaps B KOH(pepeH-3ane Y4eOHO-HayIHOTO IeH-
Tpa OMSU coctosnock odepenHoe 3aceqaHne OOBEIu-
HeHHOro cemuHapa «@u3uka na LHC», opraHu30BaHHOE
COTPYIHHUYECTBOM MHCTUTYTOB Poccun m cTpaH-y4acTHHI
OUAN B sxcriepuMenTe «KoMITaKTHBIE MIOOHHBIH COJe-

HOWAy». JIMCTaHIIMOHHOE ydacThe B 3aceAaHUH ObLIO Op-
TaHU30BaHO B TOUKAaX JBYCTOPOHHETrO BHJICOAOCTyIa — B
OUsIN (Jlyona), DUAH (Mocksa), U1 (Mocksa), [TUS O
(I'arumna), LIEPH, ynuBepcurerax Tomcka, baphayina, Ke-
MepoBo, HoBocubupcka, Spocnasis. Buneorpancisuus
CeMHHapa OCYLIECTBISUIaCh 4Yepe3 CUCTEMY YIpPaBJICHUS
BUICOKOH(EPEHIICBsI3M TOMCKOTO roCy1apcTBEHHOTO YHHU-
BEpCUTETA.

[podeccop B.T.Kum (ITUAD, 'arunna) B cBOEM 110-
knane «llouckn acumnrornyeckux spdexro KX/ npu
BBICOKHMX DSHEpPrusx» MpeACTaBUI COBPEMEHHBIN cTaryc
nouckoB nposieienuii bOKJI-apdexroB — acummnroTn-
yeckux d¢dekroB kBaHTOBOW xpomomuHamuku (KX/I).
BOKIJI-nonxon neprypodarusuoit KXJI, passursiii B pabo-
tax JI.H.JlunaroBa, D.A.Kypaepa, B.C.Daguna (1975-
1977 rr) u JI.H.Jlunarora, f.4.bamuukoro (1978 1),
MpeJHa3Ha4eH Ui OMHMCAaHUS OCHOBHOIO BBICOKOHEpIe-
TUYECKOT0 KMHEMaTHYECKOrO peKruMa MpH pacCesHUuM va-
CTHII, KOT/Ia SHEPIHsl CTOJIKHOBEHHUS] MHOTO OOJIbIIIE TIepe-
Jla4y UMITYJIbCa.

ing specialists of the FLNP Department of Spectrometers
Complex. Two excursions to the IBR-2 fast pulsed reac-
tor and the IREN resonance neutron source were organized
during the School.

The School provided a forum for presentation and dis-
cussion of eight students’ reports on their research. The best
presentations were marked by the Organizing Committee of
the School with special diplomas and prizes.

By the end of the School the participants could evalu-
ate the level of organization of the School, the quality of
lectures, practical classes and excursions. The students ex-
pressed their wish to join the special discussion group on
the Russian social portal http://vkontakte.ru by the students
of the previous School, in order to share photos, opinions
and ideas for future events.

A regular video meeting of the joint seminar «Physics
at the LHC» was held on 18 January, in the conference
hall of the JINR University Centre. It was organized by the
institutes of Russia and JINR Member States involved in the
collaboration «The Compact Muon Solenoid». The remote
participation was organized at the points of the two-way
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video access — at JINR (Dubna), PIAS (Moscow), INP
(Moscow), PINP (Gatchina), CERN (Geneva), universities
of Tomsk, Barnaul, Kemerovo, Novosibirsk, and Yaroslavl
(Russia). The broadcasting of the seminar was conducted
by the control system for video conference communication
of Tomsk State University.

In his report «Search for QCD Asymptotic Effects at
High Energy», Professor V. Kim (PINP, Gatchina) spoke
about the modern status of the studies of the Balitsky—
Fadin—Kuraev-Lipatov (BFKL) effects — asymptotic ef-
fects in quantum chromodynamics (QCD). The BFKL
approach of the perturbative QCD, developed in papers
by L.Lipatov, Eh.Kuraev, V.Fadin (1975-1977) and
L. Lipatov, Ya.Balitsky (1978), is intended for the descrip-
tion of the main high-energy kinematic mode in particle
scattering, when the collision energy is much larger than
the momentum transfer.
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O The International Conference on Theoretical Physics
«Dubna-Nano 2010», Dubna, Russia, July 5-10, 2010:
Proc. / Eds.: V. Osipov, V. Nesterenko and Yu. Shukrinov. —
Bristol [etc.]: IOP, 2010. — Pag. var.: ill. — (Journal
of Physics: Conf. Series; V.248). — Bibliogr.: end of
papers. http://iopscience.iop.org/1742-6596/248/1.

3 Actual Problems of Microworld Physics: Proceedings of
International School-Seminar, Gomel, Belarus, July 5-26,
2009: In 2 vols. — Dubna: JINR, 2011. — (JINR; EI1,2-
2011-57). — Bibliogr.: end of papers.
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V.2:2011. — 189 p.: ilL.

O denop UsanoBna MemopoB: KpaTKHii O4epK HAYIHOM, Op-
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pannii, B.B.Kab6anos, B.I. Kangpnmesckmii, C. 5. Kumun,
10. A. KypoukuH, H. A.PycakoBuu, E. A. Tonkaues,
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2011. — 18c.: un. — (OUSU; 2011-66).
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Joint Institute for Nuclear Research, V.V.Kabanov,
V.G.Kadyshevsky, S.Ya.Kilin, Yu. A. Kurochkin,
N.A.Russakovich, E.A.Tolkachev, L.M.Tomilchik and
N.M. Shumejko. — Dubna: JINR, 2011. — 18p.: ill. —
(JINR; 2011-66).

O @eiinman Puuapo @. OeiftHMaHOBCKHE JIEKIHH TI0 (PU3HKE:
TTonnelit kype obmeit duszuku / Iep. ¢ ann.: I. 1. Konsuios
u 10.A.Cumonos; Pen.: f.A.Cmopomgmackmii. — M.:
URSS, 2010.

Bem. 3: W3mydenne. Bomuer. Ksantsr / Ilep. ¢ aHDL:
A.B.EppemoB, TI.UW.KonbuioB, 10.A.CumoHOB U
O.A.Xpycranes; Pen.: 5. A.CmopoauHckuit. — U3a.
6-e. — 240c.: n.

Feynman Richard Ph. Feynman Lectures on Physics:
A Complete Course of General Physics / Transl
from English: G.I.Kopylov and Yu.A.Simonov; Ed.:
Ya.A. Smorodinsky. — M.: USSR, 2010.

Issue3: Radiation. Waves. Quanta / Transl. from English:
A.V.Efremov, G.IL.Kopylov, Yu.A.Simonov  and
0O.A.Khrustalev; Ed.: Ya.A.Smorodinsky. — 6th ed. —
240p.: ill.

3 International Conference on Symmetry Methods in
Physics (15; 2011; Dubna, Yerevan). SYMPHYS XV:
XV International Conference on Symmetry Methods in
Physics, Dubna, Russia, July 12-16, 2011 and Yerevan,
Armenia, July 25-29, 2011: In Memory of Professor Alexei
Norairovich Sissakian. — Dubna: JINR, 2011. — 39p. —
(JINR; E4,5-2011-68) .

O XXIII International Symposium on Nuclear Electronics &
Computing (NEC’2011), Varna, Bulgaria, Sept. 1219,
2011: Book of Abstracts. — Dubna: JINR, 2011. —47p. —
(JINR; E10,11-2011-86).

O Kapamsn C. A. Asrobuorpadust: Kuszub most... — JIyOHa,
2011. — 43 c.: uB. ui.
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Karamyan S. A. Autobiography: My Life... — Dubna,
2011. —43p.: col. ill.

O Advanced Research Workshop on High Energy Spin Physics
(14; 2011; Dubna). XIV Advanced Research Workshop on
High Energy Spin Physics (DSPIN-11), Dubna, Sept. 20—
24, 2011: Abstracts. — Dubna: JINR, 2011. — 41 p.:
ill. — (JINR; E1,2-2011-92). — Bibliogr.: end of papers. —
Spread head: Joint Institute for Nuclear Research.

3 JINR Contribution to the Design and Construction of the
ATLAS Hadron Tile Calorimeter / Joint Institute for Nuclear
Research; Eds.: V.Bednyakov, J.Budagov, J.Khubua,
N.Russakovich and N.Topilin; Comp.: V.Batusov and
J.Kralitsina. — Dubna: JINR, 2011. — 295 p.: ill. — (JINR;
2011-89). — Bibliogr.: end of papers. — Dedicated to the
Memory of A. N. Sissakian.

O Ilerp CrenanoBuy McaeB: k 85-71eTHIO CO JIHS pPOXIe-
Hust. — [yona: OUSU, 2011. — 89c.: mn. — (OUAU;
2010-151). — bubauorp. B KOHIIE CTATEH.

Petr Stepanovich Isaev: To the 85th Birthday. — Dubna:
JINR, 2011. — 89 p.: ill. — (JINR; 2010-151). — Bibliogr.:
end of papers.

O Lixynoenxos B.H. Yenoeex u Bcemennas. — Tyma:
[6. u.], 2010. — 59c.: un. — IlocBsmmaercss maMsITH
npod. M.T. Merepsikora.

Shkundenkov V.N. Man and Universe. — Tula [B. E.],
2010. — 59p.: ill. — Dedicated to the Memory of Professor
M. G. Meshcheryakov.

O 3noxaszo6B.b. Teopus aBromaroB. — Jlyona: OWSIU,
2011. — 69c.: un. — (YueOHO-MeTOA. TTOCOOUs YUueOHO-
HayuHoro nenrpa OUSIN. YHII; 2011-47). — BuGnuorp.:
c.67.

Zlokazov V. B. Automata Theory. — Dubna: JINR, 2011. —
69 p.: ill. — (Manual of the University Centre of JINR. UC;
2011-47). — Bibliogr.: p.67.

O Bubnuorpaduyecknii  ykaszarenb pabOT  COTPYTHHKOB

OObeIMHEHHOTO HWHCTHTYTa SIIEPHBIX HCCICIOBaHUHA /
OObenAMHEHHBI  WHCTUTYT SIICPHBIX  MCCIEJOBaHUIL.
HTb. — Jy6na: OMAN, 1966-2011. 4.50: 2010 / Cocr.:
B.B.Jlunutuc u U.B.KomapoBa. — J[lyona: OWSIN,
2011. —232¢. — (OUSIH; 2011-83).
Bibliographic Index of Papers by Staff Members of the
Joint Institute for Nuclear Research / The Joint Institute
for Nuclear Research. STL. — Dubna: JINR, 1966-2011.
P. 50: 2010 / Comp.: V. V. Litsitis and I. V. Komarova. —
Dubna: JINR, 2011. — 232 p. — (JINR; 2011-83).

O ®usuka nHa LHC: Tpyasl o0ObEIMHEHHOTO CEMHHA-
pa corpymamdectBa RDMS CMS / Ilpex. penkon.:
W. A.TonytBuH; Pen. komn.: A.B.3apyoun, I. A.KosnoB u
N. 1. Murynuna. — Jlyona: OMSIHN, 2010-2011.

Boin.2: ®uszuka va LHC: Tpyasl 00beIMHEHHOTO CEMH-
Hapa corpyanndectBa RDMS CMS. — Jly6na: OUSIN,
2011. — 94 c.: mn. — (OUSU; 2011-78).

Physics at the LHC: Proceedings of the joint seminar of the
RDMS CMS collaboration / Chairman of the edit. board:
I.A. Golutvin; Edit. board: A.V.Zarubin, G.A.Kozlov and
I.I.Migulina. — Dubna: JINR, 2010-2011.
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Issue2: Physics at the LHC: Proceedings of the joint papers. — Subtitle: Joint Institute for Nuclear Research
seminar of the RDMS CMS collaboration. — Dubna: JINR, under support of the RF Ministry of Education and Science.

2011 —94p.:ill. — (JINR; 2011-78). 0 Bcepoccuiickoe coBellaHWe MO NPEHU3UOHHON  (hH3H-

O Fursaev D. Operators, Geometry and Quanta: Methods of ke 1 (yHIaMEHTAIbHBIM (U3UYECKUM KOHCTaHTaM,
Spectral Geometry in Quantum Field Theory. — Dordrecht Jyona, 5-9 nmek. 2011 r.: Tesucwl moxnanos / Iloxaror.
[etc.]: Springer, 2011. — XVI, 286p. — (Theoretical and c6.: B.M.Kopo6os. — Jlyona: OUAU, 2011. — 47c.:
Mathematical Physics). — Bibliogr.: p.273-282. wi. — (OUAU; 118-2011-118). — bubnuorp.: B KOH-

ne te3. — B Hagzan: OObeAMHEHHBIH MH-T SAEPHBIX HC-

O @einman Puuapo @. OeiiHMaHOBCKHE JICKIUH M0 (HH3HU-
ke / Ilep. ¢ anrn.: I. . KoneiioB u FO. A. CumonoB; Pen.:
S1. A. Cmoponunckuit. — M.: URSS, 2010-2011.

Beoin. 7: @evinman Puuapo @. ®usmka CIUIONIHBIX cper /
Ilep. ¢ aum.: A.B.Edpemo u 1O.A.Cumonos; Pen.:
S. A. CmopoauHCKHi. — 5-€ u3a., 2011. — 287 c.: ni.
Feynman Richard Ph. Feynman Lectures on Physics /
Transl. from English: G.I.Kopylov and Yu.A.Simonov;
Ed.: Ya.A. Smorodinsky. — M.: USSR, 2010-2011.

cienoBanuii.  Jlabopatopuss — TeopeTHYecKOH — (HU3HKU
um. H. H. Boronro6oBa.

All-Russian Meeting on Precision Physics and Fundamental
Physics Constants, Dubna, 5-9 Dec. 2011: Report Theses /
Comp.: V. Korobov. — Dubna: JINR, 2011. — 47p.: ill. —
(JINR; D18-2011-118). — Bibliogr.: end of theses. —
Subtitle: Joint Institute for Nuclear Research. Bogoliubov
Laboratory of Theoretical Physics.

Issue7: Feynman Richard Ph. Physics of Continuous O MarseeB Buktop AnaronbeBud: [K 70-1eTHIO CO THS POXK-
Medium / Transl. from English: A.V.Efremov and nenunst] / Cocr.: T A.Koznos. — Jlyona: OUU, 2011. —
Yu.A.Simonov; Ed.: Ya.A. Smorodinsky. — 5th ed., 2011. 60c.: mn. — (OUAU; 2011-103). — Crmcoxk Hayy. Tp.
— 287p.:ill B. A.Marseesa: c. 7-55.

Matveev Viktor Anatolievich: [To the 70th anniversary of
the birth] / Comp.: G.Kozlov. — Dubna: JINR, 2011. —
60p.: ill. — (JINR; 2011-103). Reference list of scientific
papers by V. A. Matveev: p.7-55.

O Bazosas kadenpa «NEKTPOHUKA HUIHUSCKUX YCTAHOBOK
MOCKOBCKOTO TOCYIapCTBEHHOTO MHCTHUTYTA PAJUOTEXHH-
KU, 27IeKTPOHUKH U aBToMaTHku ipu OMSIN: Crynenueckas
HaydHasi KOH(EepeHIHs, OCBAIICHHAs 55-IeTHio 0opaso-

Banuss OWSIU, [Ty6OHna, 28 anp. 2011 r.: Tpyasl koHdepeH- O Hayvnas kOH(pEPEHIHsT MOJOABIX YUCHBIX U CIICIIHATHCTOR
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ycraHoBok». CryaeHdeckas Hay4dHas koHepenuus (2011; 14-19 ¢espans 2011 r.: Tpyasl xoHdpeperunu / Iloaror.
Jyona); Coct.: E.B.IlnexanoB u O.II. Tkauera; OO, c0.: A.B. ®ummnmos. — M.: BHUU reocucrem, 2011. —
pen.: A.U.ManaxoB. — [yona: OUAU, 2011. — 9lc., 320c.: wi. — bubauorp. B KOHIIE CT.

[6]c. boTo. — (OUAU; P13-2011-77). Scientific Conference for Young Scientists and Specialists
JINR-based chair «Electronics of Physics Facilities» of of JINR (15; 2011; Dubna). The 15th Scientific Conference
Moscow State Institute of Radiotechnology, Electronics and for Young Scientists and Specialists of JINR, Dubna, 14—
Automation: Student scientific conference dedicated to the 19 February 2011: Proceedings / Comp.: A. Filippov. — M.:
55th anniversary of JINR foundation, Dubna, 28 Apr. 2011: VNII geosistem, 2011. — 320p.: ill. — Bibliogr.: end of
Proceedings / Moscow State Institute of Radiotechnology, papers.

Electronics and Automation. The «Electronics of Physics
Facilities» Chair. Student scientific conference (2011;
Dubna); Comp.: E.Plekhanov and O.Tkacheva; Ed.:
A.Malakhov. — Dubna: JINR, 2011. — 91p., [6]p.
photo. — (JINR; R13-2011-77).

O New TrendsinHigh-Energy Physics: Proc. ofthe Conference,
Alushta, Crimea, Sept. 3—10, 2011 / Eds.: P.N. Bogolyubov
and L.L.Jenkovszky. — Kiev: Bogolyubov Institute for
Theoretical Physics, 2011. — X, 373 p.: ill. — Bibliogr.:
end of papers. — Subtitle: Bogolyubov Inst. for Theoretical

O Cospemennasi HelTpoHOTrpadusi: OT IMEPCIEKTHBHBIX Ma- Physics of NAS of Ukraine (Kiev); Joint Inst. for Nuclear
TEPUATIOB K HAHOTEXHOJOTHsM, MEKIyHapoaHas Hayd- Research (Dubna).

Has mKkona aist Moyoxaexwu, Jyoua, 31 okrs0Opst —4 Ho-
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o o A.B.IMTapmmnnes u B.M.HembluenkoB. — M.: ®oup
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niepie MuH. 06pazosanus u Hayku PO Awnnpes [epBoszsannoro, 2011. — 230c. — bubnmorp.: B
) ) KOHIIE CT.

Modern Neutron Diffraction Studies: From Promising Novel
Materials to Nanotechnologies, the International Scientific
School for the Young, Dubna, 31 October —4 November
2011. Methods of Neutron Scattering: Laboratory
Practicum / Comp: B.Savenko. — Dubna: JINR, 2011. —
54 p.: ill. — (JINR; R3-2011-102). Bibliogr.: end of

Science. Philosophy. Religion: Man Facing the Cutting
Edge Biomedical Technology Trends: Collection of reports
at XIII conference «Science. Philosophy. Religion», Dubna,
20-21 Oct. 2010 / Ed. board: A.Pavlenko, A.Parshintsev
and V.Nemychenkov. — M: St. Andrew the First Called
Foundation, 2011. — 230 p. — Bibliogr.: end of papers.
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Bacenanue ®unancoBoro komurera OUSIN

ITpa3znHoBanue qHs obpaszoBanus OVSIN

Ceccust Komurera moMTHOMOYHBIX MTpeCTaBUTENCH

Kpyrmbiii cron o corpynanuectsy Yexus—OUAN

16-e pabouee copemanue «Teopust HykiIealuu U ee IPUMEHEHH»

2-e KOOPJIMHAIIMOHHOE COBEIIaHue Mo nporpamme corpyaaudectsa Cepousi—OUSAN

«Du3uka KOHACHCHUPOBAHHBIX CPE Ha HOHHBIX ITy4YKax»

Kpyriblii cTos1 « AKTyasibHBIC BOIIPOCHI MEIMIIMHCKON U KOCMHYECKOH PaIiOOHOIOTHI

COBeH.IaHI/IC 110 aKTUHOMJIHBIM MHUIICHAM

23-24 mapra, JlyOHa
26 mapra, [lyona
26-27 mapra, JlyOHa
28-29 mapra, JlyoHa
1-30 anpens, lyOHa
18-21 ampens, benrpan

16—18 anpens, [lyOHa
16—18 ampens, [lyOHa

MexyHapozHoe coperianue « CTpykTypa MaTepHH HauBBICIIMX OapHOHHBIX INIOTHOCTEH Amnpenb—Mail, Jlapmimranr,

B J1a00OPaTOPUH U KOCMOCE»

3acenaHue HKCIEPTHOrO koMuTeTa 110 mpoekty NICA

[TepBblIii AT MEXKTYHAPOAHON CTYACHYCCKON NpakTHKK (715t cTyaeHToB n3 APE)
Pabouee coBenanue XUrrcoBo rpymsl koyutadboparu ATLAS

TopskecTBeHHBLI ceMUHap, IOCBSIEHHbIH 55-if ronoBiuHe 00pa3oBanus Jlaboparopuu

simepHbIX peaknuit um. [ H. dreposa

20-it MexxayHapoHbli ceMHHAp 110 B3aUMOJEHCTBUIO HEHTPoHOB ¢ sapamu (ISINN-20)

Berie3nnoe coerianue kostadoparu CMS IHEPH

Juan OUSAN B Yexuu

Pabouee cosermanue komtadopauuu «baiikam»

Pabouee coemanne OSSN no pusmke Ha ycranoBke ATLAS

Me)K;(yHapo;[Hoe COBCIIaHnEC «FeHepaI_[I/Iﬂ HeﬁTpOHHHX ToJIeH PEIATUBUCTCKUMU AApaMU

B MUIIEHSX C OONBIIUMHU Z U UX UCITOIb30BAHUE B TpaHCMYyTallu U SHEPICTHUKE»
Hayunast koH(EpeHIUsI MOJIOIBIX YYCHBIX U CrienuaincToB (AnymTa-2012)
EBporneiickast mikona 1o (Gu3uKe BHICOKUX SHEPruii

Ceccus [IporpaMMHO-KOHCYJIBTaTUBHOTO KOMHUTETA MO (PU3UKE YaCTHI]

Ceccust [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMUTETA O (PH3HKE KOHASHCUPOBAHHBIX CPEJl

I'epmanus

10-11 mas, HyOHa

13 masi—3 utons, [JyOHa
14—18 mas, Jly6Ha

15 mas, JlyOHa

21-26 mas, Anymta, YkpauHa

27 masi— 1 utons, Anyra, YKpauHa
29-31 mas, [Ipara

29 mas—1 utons, /lyOHa

29-30 mas, lyOHa

Uronsb, Pxex, Uexns

3-9 urons, Anymra, Ykpanaa
6—19 utons, Jla [Tompe, @pannus
Urons, [lyOHa

Uionb, [lyOHa

2012

A regular meeting of the JINR Finance Committee

Festive events of the 56th anniversary of JINR

A regular session of the JINR CP

The round-table meeting on the Czech Republic—JINR cooperation
The 16th Workshop «Nucleation Theory and Applications»

The 2nd coordinating meeting on the programme of Serbia—JINR collaboration
«Condensed Matter Physics with lon Beams»

The Round-Table Meeting «Topical Issues of Medical and Space Radiobiology»
Meeting on Actinoid Targets

The International Workshop «Structure of Matter at Highest Baryon Densities in
Laboratory and Space» (NICA, FAIR, SPS, BES RHIC)

A meeting of the NICA Machine Advisory Committee (NICA MAC)
The first stage of the International Student Practice (for students from ARE)
The ATLAS Higgs Group Workshop

A festive seminar on the occasion of the 55th anniversary of the establishment of the

Flerov Laboratory of Nuclear Reactions

The 20th International Seminar on Interaction of Neutrons with Nuclei (ISINN-20)

CERN CMS Collaboration Workshop
Days of JINR in the Czech Republic
BAIKAL Collaboration Workshop
JINR Workshop on ATLAS Physics

The International Workshop «Generation of Neutron Fields in Relativistic Nuclei with

Large Z Targets and Their Use in the Transmutation and Power Industry»
A Conference of Young Scientists and Specialists (Alushta’12)
The European School of High-Energy Physics

23-24 March, Dubna
26 March, Dubna
26-27 March, Dubna
28-29 March, Dubna
1-30 April, Dubna
18-21 April, Belgrade

16-18 April, Dubna
16-18 April, Dubna
April-May, Darmstadt, Germany

10-11 May, Dubna

13 May — 3 June, Dubna
14-18 May, Dubna

15 May, Dubna

21-26 May, Alushta, Ukraine

27 May—1 June, Alushta, Ukraine
29-31 May, Prague

29 May — 1 June, Dubna

29-30 May, Dubna

June, Rez, Czech Republic

3-9 June, Alushta, Ukraine
6—19 June, La Pommeraye, France
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Ceccus HpOFpaMMHO-KOHcyIII)TaTI/IBHOFO KOMHUTETA 110 smepHoﬁ (1)1/131/11(6

20-#1 MexayHapoaHblii Ko1okBuyM «MHTerpupyeMble CUCTEMbI U KBAHTOBbIE CMMeE-
TPUI»

MexynaponHas KoHdepeHuus «PensTuBucTckas saaepHas Gpusuka: oT COTeH

M>5B no T>B»

Ixona ayst yuureneit pusuxu u3 crpad-ydactaun OMSN

5-e BhICIINE KYPCHI IO HAHOTEXHOJIOTUSM 11 MoJoAbIX yaeHbrx CHI'
MesxmyHapOIHOE COBEIAHNE IT0 (PH3UKE MAIOYaCTHIHBIX CHCTEM

2-ii 3Tan MeXyHapOJHOH! CTY/I€HUECKOH NPAKTUKU

28-s1 MexxayHapoanas koHpepeHus «CHMMETPHH U CITHHY

MexnynaponHas koHdepeHnus « CTpyKTypa sipa ¥ CMEXKHBIE TPOOJIEMbD»
MesxayHapoaHas KoHepeHLus 1o Teopetndyeckoid ¢pusuke «/lyona—Hano-2012»

5-1 MexaynapoaHas konpepenius «Pacnpenenennbie BoraucieHust 1 Grid-TexXHOIOTuu
B HayKe U 00pa30BaHUN

4-s1 MexyHapoHas mikoina ['enbmrombiia — pabodee coBerianue «Pacuersl 1t coBpe-
MEHHBIX ¥ Oyaymux kosuaiinepo» (CALC-2012)

Pa6ouee coemanne KLFTP/CAS — BLTP/JINR 1o Teopun sipa

MexyHapoHast MOJIOAEKHas KoH(pepeHus-mkona «[Ipukinaanas MmareMaTuka u cymep-
KOMIIbIOTE€PHBIE BBIUMCIICHUS

MexayHapoaHoe copelanne «MoaenupoBaHue AEeKTPOXUMHYECKHX CUCTEM U MPOIec-
COB Ha MOJICKY/SIPHOM YPOBHE»

MesxayHapoaHas mkona I'ensmroneia «IInmoTHas marepusi B CTOIKHOBEHHAX TSKEIBIX
HOHOB U aCTPOPHU3UKE»

112-5 ceccust Yuenoro cosera OVMAN

MesxayHapoaHas JIETHAS KO U COBEIaHKe 110 (PU3HKE KOMIIEKCHBIX U MarHUTHBIX
MSTKUX CHCTEM: (PU3MKO-MEXaHMYECKHE U CTPYKTypPHbIE CBOMCTBA

5-s MexyHapojHast mkosa 1o ¢usuke Heiirpuno uM. b. M. TTonTekopBo

5-e poccuiicko-snonckoe coperanue MSSMBS-2012 «MonekyIspHO-AHHAMUYECKOE
MOJIENIUPOBaHKE B HAyKaX O BELIECTBE U OMOJIOTUI»

Wions, lyOHa
17-23 urons, [Ipara

24-30 uronst, Crapa JlecHa,
CrnoBakus

24-30 utons, [lyona

24 nrons—6 uros, JlyOHa

27-29 mions, [lyona

1-22 urons, lyOHa

1-8 wmrons, [lery mox Cuexkoy, [1para
3—7 nrons, [lyona

9—14 urons, lyOHa

16-21 urons, lyOHa

23 uronst — 2 aBrycra, JlyOHa

3-6 aBrycra, JlyOHa
23-27 aBrycra, [IyOHa

26-31 aBrycra, [IlyOHa
28 aBrycra — 8 cenrsops, [lyOHa

CenTsi0pb, JlyOHa
3—7 cenTa0ps, Anymra, YKpanHa

6—16 cents10ps, Anmymra, YkpanHa
10-11 centsi6ps, yoHa

A regular meeting of the Programme Advisory Committee for Particle Physics

A regular meeting of the Programme Advisory Committee for Condensed Matter Physics
A regular meeting of the Programme Advisory Committee for Nuclear Physics

The 20th International Colloquium «Integrable Systems and Quantum Symmetries»

The International Conference «Relativistic Nuclear Physics from Hundreds of MeV
to TeV (Stara Lesna 2012)

A School for Teachers of Physics from JINR Member States

The 5th higher courses on nanotechnology for young scientists from CIS

The International Workshop «Few-Body Systems»

The second stage of the International Student Practice

The 28th International Conference «Symmetries and Spiny

The International Conference «Nuclear Structure and Related Topics» (NSRT 2012)
The International Conference «Dubna-Nano 2012

The 5th International Conference «Distributed Computing and Grid Technologies in
Science and Education»

The 4th Helmholtz International School-Workshop «Calculations for Modern and Future
Colliders» (CALC 2012)

KLFTP/CAS — BLTP/JINR Workshop on Nuclear Theory

The International School-Conference for the Young «Applied Mathematics and Super
Computer Calculations»

The International Meeting «Simulation of Electrochemical Systems and Processes on the
Molecular Level»

The Helmholtz International School «Dense Matter in Heavy-Ion Collisions and
Astrophysics»

The 112th session of the JINR Scientific Council

The International Summer School and Workshop on Complex and Magnetic Soft Matter
Systems: Physical-Mechanical Properties and Structure
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June, Dubna

June, Dubna

June, Dubna

17-23 June, Prague

24-30 June, Stara Lesna, Slovakia

24-30 June, Dubna

24 June—6 July, Dubna

27-29 June, Dubna

1 June—22 July, Dubna

1-8 July, Pec pod Snézkou, Prague
3—7 July, Dubna

9—14 July, Dubna

16-21 July, Dubna

23 July — 2 August, Dubna

3—6 August, Dubna
23-27 August, Dubna

26-31 August, Dubna
28 August—8 September, Dubna

September, Dubna
3-7 September, Alushta, Ukraine
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21-it bannuHckuil MexxAyHapOAHBI ceMHHap 110 npobiaeMaM (HU3UKU BBICOKUX sHepruil  10-15 cents0ps, LyOHa

«PensTrBUCTCKAS simepHast DU3MKA M KBAHTOBAsI XPOMOJHHAMUKA
20-if MexayHapoIHbINH CUMITO3UYM 110 criiHOBOM (u3uke (CITMH-2012)

MexayHapoaHoe coBelanue « YekopurennbHblid KoMmiuieke NICA: mpoOiieMbl 1 pelieHus»

MexynapoaHas KoH(epeHnus no GU3MKe IIa3Mbl U YIPaBIIEMOMY TEPMOSAEPHOMY

CHUHTE3Y

14-1 MexxayHapoHast KoH(pepeHIHs « DNEeKTPOMEXaHHUKa, AEKTPOTEXHOIOTUH, IEKTPO-

TEXHHYECKHE MaTepUaIbl i KOMIOHEHTBI»
3-if aTan MeXyHapOIHOH CTyIeHUECKOH MpakTuKu (1uist cTyneHToB u3 FOAP)

5-1 MexnyHapoaHas koHpepenius «IIpeunsnonnas gusuka u QyHaaMeHTanbHble Gusn-

YCCKHUE KOHCTAHTBD

Jletnsis mexyHaponsas mkona MHTI-IIEPH-OU AU no ¢usnke BRICOKUX SHEPTHIT HA

YCKOPHUTEISAX
Juu OUSN B Apmenun

MexayHapOAHBIH CUMITO3UYM 110 K30TH4ecKuM siipaM (EXON-2012)
[Ixoxa JuIst POCCHICKHX yUHUTENeH (U3UKH

3acenanue @unancororo komurera OSSN

Ceccust Komutera mOTHOMOYHBIX TIpeICTaBUTENEH

3-it cumnosnym «Moyenu 1 MeTo/ibl B MOHOYACTHYHBIX U MHOTOYACTHYHBIX CHCTEMAX)
MesxnynapoaHoe copenianue «MHxeHepyst CHUHTHIIISIIMOHHBIX MaTepHUajIoB U paualy-

OHHBIE TEXHOJIOTHUI»
PaGouee coBentanue koyutabopanun «baiikam»
Pabouee coemranne OSSN no pusmke Ha ycranoBke ATLAS

17-23 cenrsa0ps, [yOHa

17-23 cenrsi6psi, Co3zormon,
Bonrapus

17-22 cenrs10ps, Anymra, Ykpauna

23-28 cenrs0ps, Anymra, YKkpauHa

24 centsi0ps — 17 oxrs10ps, [lyOHa
25-29 cenrs6ps, Crapa JlecHa,
CrnoBakust

26 ceHTs0ps — 3 okTs10ps, JyOHa

Centsa0pb—0oKT10ph, EpeBan

1-6 oxTts6ps, Bnagusoctok, Poccus
28 oxt6pst — 3 HOs1Ops1, LIEPH
Hos6ps, [lyOHa

Hosi6ps, IyOHa

Hos6ps, Crennenboc, FOAP

20-23 nos6ps1, dyOHa

4-7 nexabps, yOHa
25-26 nekabps, 1yoHa

The 5th Bruno Pontecorvo International School on Neutrino Physics

The 5th Japan—Russia International Workshop «Molecular Simulation Studies in Material

and Biological Sciences» (MSSMBS 2012)

The 21st Baldin International Seminar on High-Energy Physics Problems «Relativistic

Nuclear Physics and Quantum Chromodynamicsy

The 20th International Spin Physics Symposium (SPIN 2012)

The International Workshop «Accelerator Facility NICA: Problems & Solutionsy
The International Conference on Plasma Physics and Controlled Nuclear Fusion

The 14th International Conference «Electromechanics, Electrotechnology,
Electromaterials and Components»

The third stage of the International Student Practice (for students from RSA)
The 5th International Conference «Precision Physics and Fundamental Physics
Constants»

The ISTC-CERN-JINR Summer International School on High Energy Physics at
Accelerators

Days of JINR in Armenia

The International Symposium on Exotic Nuclei (EXON 2012)

The School for Russian Teachers of Physics

A regular meeting of the JINR Finance Committee

A regular session of the JINR CP

The 3rd Symposium «Models and Methods in One- and Many-Body Systems»
The International Meeting «Scintillation Materials Engineering and Radiation
Technology»

BAIKAL Collaboration Workshop

JINR Workshop on ATLAS Physics

6—-16 September, Alushta, Ukraine
10—11 September, Dubna

10—15 September, Dubna

17-23 September, Dubna

17-23 September, Sozopol, Bulgaria
17-22 September, Alushta, Ukraine
23-28 September, Alushta, Ukraine

24 September — 17 October, Dubna

25-29 September, Stara Lesna,
Slovakia

26 September— 3 October, Dubna

September—October, Yerevan

1-6 October, Vladivostok, Russia
28 October — 3 November, CERN
November, Dubna

November, Dubna

November, Stellenbosch, RSA
20-23 November, Dubna

4-7 December, Dubna
25-26 December, Dubna
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