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JlabopaTopusa agepHbIX peakuumn
mm. I. H. ®dnepoBa

JuiemeHT 114 Ha3BaH «(duepoBuin»,
3jeMeHT 116 — «i1uBepMopuin»

MesxyHapOIHBIM COI03 YUCTON U MPUKIATHON XUMUK
(IUPAC) odummansHO yTBEpau HaMMEHOBAaHHUE «(Iepo-
Buid» u cumBod Fl s samementa ¢ atroMHBIM HOMepoMm 114
¥ HAaNMEHOBaHUE «JIMBEPMOPHID U cuMBOI Lv — mutst ame-
MEHTa C aTOMHBIM HoMepoM 116. B cooTBeTCTBUM ¢ IpUHS-
TBIMU KPUTEPHUSAMHU IPUOPUTET B OTKPBITHH ITHX JICMEHTOB
MIPU3HAH 32 COBMECTHOW TpymIioi ydeHbIx n3 O0beanHeH-
HOTO MHCTHUTYTa SAEPHBIX uccaenoBanuii (OMSAU, [Iy6Ha,
Poccust) m JluBepMOpCKOH HAIMOHATBHON J1abOpaToOpHH
M. 3. Jloypenca (LLNL, JIusepmop, Kamudopuus, CIIA).

s smemenTa ¢ atoMHBIM HOMepoM 114 aBTOpHI OT-
KPBITUS TIPEUIOKIIA HANMEHOBAaHUE «(PICPOBUI» U CHUM-
Box Fl. T H. ®nepos (1913-1990) — 3nameHnTHIN (U3HK,
aBTOpP OTKPBITHS CTIOHTAHHOTO AeneHus ypana (1940, co-
BMmecTHO ¢ K. A.Tlerpxakom), muoHep (HDU3WKHU TIKEITBIX
HWOHOB, OCHOBatenb JlabopaTopuu SIEpPHBIX peakiui
OUSIN (1957), xotopast B 1991 1. monmyumia ero uMs 4 B
KOTOpOW OBUT CHHTE3MPOBaH HOBBIH 3yieMeHT. [Ipodeccop

I.H. ®niepoB u3BecTeH Takke CBOUMH (pyHIaMEHTaJIbHBI-
MH paboTamMy B Pa3iM4HBIX 00JACTAX (PU3MKH, KOTOPbIC
TIPUBEIN K OTKPBITHAM HOBBIX CBOWCTB U SIBJICHUI IPH B3a-
HMMOJICHCTBUSIX aTOMHBIX SIIEP U CHITPAJIN OIPEACIISIONIYIO
POJIb B CTAHOBJICHUH U Pa3BUTUH MHOTHX HalpPaBJICHHI HC-
CJIEJOBAaHUH.

Jist amemenTa ¢ aroMHBIM HOMepoM 116 Obut0 Impeio-
JKEHO HAUMEHOBAHUE WIMBEPMOPUI» U cUMBOII Lv B uecth
JluBepMopckoil HaMoOHAIBHOHM Jaboparopuu uM. 3.Jloy-
peHca (1952). I'pynma mcciaenoBareneit u3 3Toi raboparo-
PHH COBMECTHO C TPYIION HCCIIE0BAHUS TSKEIIBIX JIEMEH-
ToB U3 Jlaboparopuu snepHbIX peaknuit um. . H. ®neposa
ydacTBOBana B pa0oTax, BhIMOiHsABIIMXCS B JlyOHe, 1Mo
CHHTE3Y CBEPXTSDKEIIBIX JJIEMEHTOB, BKJIIOUast aJeMeHT 116.
B Teuenne MHOrHX JieT yyeHble U3 JluBepmMopa ucclienyor
pa3nugHBIe 00MacTH SiAEPHON (PM3HMKU: JEIEHHE TAKEIBIX
9JIEMEHTOB, BKJIIOYasi OMMOJaIbHOE JIeJICHUE, CIyCKaHne
MTHOBEHHBIX raMMa-KBaHTOB M3 OCKOJIKOB, COITPOBOXKAAI0-
1miee JIeJICHNne, NCCIEOBAaHNE N30MEPOB U M30MEPHBIX CO-
CTOSIHUH, a TakkKe XMMHUYECKHX CBOMCTB Hamboiee TsKe-
JIBIX 2JIEMEHTOB.

PexomeHanum OmyOIMKOBaHbI B MIOIBLCKOM BBIITYCKE
xkypHanma «Pure and Applied Chemistry», m3maBaemoro
IUPAC, nocrynuoro B MuTtepuer (Pure Appl. Chem. 2012.
V.84, No.7). IlpuoputeT B OTKPHITHH DJIEMEHTOB C aTOM-

Flerov Laboratory of Nuclear Reactions

Elements 114 and 116 Are Named
Flerovium and Livermorium

IUPAC has officially approved the names flerovium,
with symbol Fl, for the element of atomic number 114 and
livermorium, with symbol Lv, for the element of atomic
number 116. According to the accepted criteria, the prior-
ity of discovery of these new elements is shared between
a group of scientists from the Joint Institute for Nuclear
Research (Dubna, Russia) and a group of scientists from
the Lawrence Livermore National Laboratory (Livermore,
California, USA).

The name flerovium and the symbol F1 have been sug-
gested by the authors to element 114. Georgiy N. Flerov
(1913-1990) is an outstanding physicist who was the author
of the discovery of uranium spontaneous fission (1940, with
K. Petrzhak as a co-author), a pioneer in heavy-ion phys-
ics and the founder of the Laboratory of Nuclear Reactions
in the Joint Institute for Nuclear Research (1957), which
since 1991 has borne his name and where the new element

has been synthesized. Professor G.N.Flerov is also known
for his fundamental work in various fields of physics that
resulted in the discovery of new phenomena in properties
and interactions of the atomic nuclei and played a decisive
role in the establishment and development of many trends
of future research.

The name /ivermorium and the symbol Lv have been
suggested for element 116, in honour of the Lawrence
Livermore National Laboratory (1952). A group of re-
searchers of this Laboratory took part in the work carried
out in Dubna at the Flerov Laboratory of Nuclear Reactions
on the synthesis of superheavy elements including element
116. Over the years scientists at Livermore have been in-
volved in many areas of nuclear science: heavy elements
fission, including bimodal fission, instant gamma-quanta
emission from fragments that accompany fission, studies
of isomers and isomer states, and investigation of chemical
properties of the heaviest elements.

The Recommendations are published in the July issue
of the IUPAC journal “Pure and Applied Chemistry” which
is available online (Pure Appl. Chem. 2012. V.84, No.7).
The priority of the discovery of elements 114 and 116 was
established by the Joint Working Party of independent ex-
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HbIMH HOMepamu 114 u 116 ObL1 ycTaHOBIIEH COBMECTHOM
pabouceii rpymmoi (JWP), cocTosieit 3 He3aBUCUMBIX IKC-
NepToB U c(HOPMUPOBAHHOIN MEKTyHAPOJHBIMU COI03aMHU
yucroit n npukiagnoi xumuu (IUPAC) n uucroii u npu-
knagHoit pusukn (IUPAP). Jloknan aToi rpymnmsl omyoiu-
xoBaH B utone 2011 r. B xxypHane «Pure and Appl. Chem.»
(2011. V.83, No.7). Hoas pabou4as rpymnma, yTBep>K/CH-
nas npesunentamu [UPAC n IUPAP, npucrynuna k padore
110 YCTaHOBJICHUIO NPHOPHUTETOB B OTKPBITUH AJIEMEHTOB
113, 115, 117, 118 u OoJjee TSHKENBIX, 3asBKUA HA OTKPBITHE
KOTOPBIX MOTYT OBITh HaIlPaBJICHBI.

TUPAC 6vira obpazosana Xumukamu u3 npoMbliieH-
Hocmu u axademuveckux yewmpos ¢ 1919 2. B meuenue
oonee 90 nem cor3 ycnewHo pasgusaem mMexcoyHapooubslie
C6513U 6 00ACIU XUMUYECKUX HAVK, d MAKIce CHOCOOCMEY-
em 8blpabomke 83aUMONOHUMANHUSA MeHCOY aKademMuyecKkol
HAYKOU, NPOMbIUIEHHOCMbIO U WUPOKOU 00U ecmeenHo-

cmoio. ITUPAC sensiemcsi npusHauuviM asmopumemom 6
0011aCMAX XUMUYECKOU HOMEHKAAMYPbl, MEPMUHOLOUU,
CManOapmu3ayuy  Memooo8 USMEPeHUU, OnpeoeleHuu
AMOMHBIX 8€CO8 U MHO2UX OPY2UX KPUMUECKUX OAHHBIX.

bonee noopobnas ungopmayus o JdesmenvHocmu
IUPAC — na caiime www.iupac.org.

Nabopartopunsa nHepopMaLMOHHbLIX TEXHONOrNM

[TpoBeneHo 4YMCIIEHHOE WCCIEIOBAaHNE BIMSHUS He-
HYJIEBOTO MMITysibca ()OTOHA HA TPEXKpaTHoe aAnudQepeH-
nuanbHoe cedeHue (7,2e)-mponecca. Benencrsue manoro
3HAUCHNS] UIMITyJIbca (POTOHA HcceayeMble (D (EKTHI SBIIs-
FOTCSI cITAaOBIMH ¥ TIPOSIBIISIFOTCST TOJIBKO TP CTIEIIUATIBHBIX
KMHEMaTH4YECKNX YCIOBHUSX, TAKUX KaK PasJieT UCIyIICH-
HBIX JIEKTPOHOB B NPOTHBOIIOJIOXKHBIC CTOPOHBI C PABHBI-
MH SHEprusMu. [leTanbHO HCCIEOBAINCH TAKUE MHIIIC-
HHU, KaK aTOM TEIHs W TEINEeTON00HbIEC IMOJIOKUTEIbHBIC

JlaGoparopus sinepubix peakuuii um. I H. @neposa. LIMKIOTPOHHBIN KOMIUIEKC TSHKENIBIX HOHOB

Flerov Laboratory of Nuclear Reactions. The heavy ion cyclotron complex

perts drawn from the International Union of Pure and Ap-
plied Chemistry (IUPAC) and the International Union of
Pure and Applied Physics (IUPAP). The report of this Party
was published in July 2011, in the journal “Pure and Ap-
plied Chemistry” (2011. V.83, No. 7). A new Working Party
appointed by IUPAC and IUPAP presidents has proceeded
to business to establish priorities in the discovery of ele-
ments 113, 115, 117, 118 and heavier. Applications for their
discovery can be forwarded to the Party.

IUPAC was formed in 1919 by chemists from industry
and academia. Over nearly nine decades, the Union has
succeeded in fostering worldwide communications in the
chemical sciences and in uniting academic, industrial and
public sector chemistry in a common language. IUPAC has
long been recognized as the world authority on chemical

nomenclature, terminology, standardized methods for mea-
surement, atomic weights and many other critically evalu-
ated data.

Find detailed information on IUPAC at http://www.
iupac.org.

Laboratory of Information Technologies

The effects of nonzero photon momentum on the tri-
ply differential cross section (TDCS) for (7,2e) processes
have been investigated numerically. Due to the low value
of the photon momentum, these effects are weak and mani-
fest themselves only in special kinematical conditions such
as a back-to-back emission of the electrons with equal en-
ergy sharing. Helium and a few light helium-like ions were
analyzed in detail. Quite unexpectedly, the magnitude of
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HOHBL. BbUto 00HapyXeHO, YTO MaKCHMallbHOE 3HaYeHUE
CEYCHUS B 3alPEILEHHON JUIs TUIOJIBHOTO MPUOIHKEHHS
00J1acT! YIJIOB M DHEPIHH JOCTHUTaeTCs MPU OTHOCHTEIb-
HO HeOonbmMX 3Heprusx Qorona. M xors sror sddekr
ocraeTcsi HeOOJIBIIMM I10 AMIUTUTY/E, OPSIKa HECKOIBKIX
M6-3B~!-cp2, 5TOr0 MOCTATOMHO A €ro JKCTepUMEH-
TaJIbHOIO HAOIIONEHHUS.

Tancmsn A. T u op. // Phys. Rev. A. 2012. V.85, No.2.

B pabore «Kiaccudyeckrne M KBaHTOBBIE AMCKPETHBIC
JUHAMUYECKHE CHCTEMBD» paccMaTpUBaeTCs JAeTepMU-
HUCTHYECKasi M KBAHTOBas JAMHAMHKa C KOHCTPYKTHBHOM
«KOHEYHOI1» TOYKH 3peHHs], TIOCKOJIbKY BBEACHUE B (pH3N-
Ky KOHTUHYYMa WX JPYTHX aKTyaJIbHBIX O0ECKOHEYHOCTEH
CO3/1aeT Cephe3HbIE KOHLIENTYaIbHbIE U TEXHUYECKHUE TPY/-

JlaGoparopust GU3HKH BEICOKHX
sHepruii um. B. U. Bekcnepa

n A.M. banguna. I[Iporotun
BPEMSI-IIPOSKIIMOHHOM KaMepbl
TPC s MHOTOLIEJIEBOTO
nerekropa MPD NICA

Veksler and Baldin Laboratory

of High Energy Physics.

A prototype of the time projection
chamber TPC for the multi-purpose
detector MPD for NICA

these effects was found to be maximal for relatively small
photon energies. However, although this effect on the TDCS
remains rather small, of the order of a few mb- eV~ -sr2, it
is sufficient to be observed experimentally.

Galstyan A. G. et al. // Phys. Rev. A. 2012. V.85, No. 2.

The work “Classical and Quantum Discrete Dynamic
Systems” analyzes deterministic and quantum dynamics
from a constructive “finite” viewpoint, since the introduc-
tion of a continuum, or other actual infinities in physics
poses serious conceptual and technical difficulties, with no
need for these concepts to physics as an empirical science.
Particular attention is paid to the symmetry properties of
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HocTH 0Oe3 KakoW-JIM0O0 HEOOXOAMMOCTH B OTHX NOHSTHSIX
Ul GU3MKKM Kak SMIMpuueckod Hayku. Ocoboe BHUMa-
HUE yAenseTcsd CUMMETPUIHBIM CBOMCTBAM JUCKPETHBIX
cucreM. [l COITTACOBAHHOIO ONUCAHMSA CUMMETPHH OH-
HaMHWYECKHX CHCTEM B Pa3IMYHBIE MOMEHTHI BPEMEHH
CHMMETPHH Pa3IUYHBIX YacTeW TaKUX CHUCTEM BBOISATCS
JUCKPETHBIC aHAIOTH KaJIMOpPOBOYHBIX CBA3HOCTEH. OTH
CTPYKTYPbI OCOOCHHO BaXKHBI [UIsi OIMCAHUSI KBaHTOBO-
ro noseneHus. OyHIaMEHTaJIbHBIE CBOMCTBA IMOBEACHUS
JUHAMUYECKHX CHUCTEM OINPEJENIAIOTCS UX CUMMETPUSIMHU.
B uacTHOCTH, MOXHO MOKa3aTh, YTO ABHXKYIIHECS COIUTO-
HOIIOZOOHBIE CTPYKTYPHI BO3HHKAIOT HEM30E€KHO B JIeTep-
MHUHHCTUYECKON JUHAMMUYECKON cucTeMe, IpyIia CUMMe-
TPHIA KOTOPOH pa30MBacT MHOKECTBO COCTOSTHUN Ha KOHEU-
HOE€ YHCJIO IPynnoBbIX opout. ITokazaHo, 4TO KBaHTOBOE
TIOBE/ICHHE SIBIISIETCSI €CTECTBEHHBIM CJIEACTBHEM CHMMe-

discrete systems. For a consistent description of the sym-
metries of dynamical systems at different times and the
symmetries of the various parts of such systems, discrete
analogs of the gauge connections are introduced. Gauge
structures are particularly important to describe the quan-
tum behavior. Fundamental properties of the behavior of
dynamical systems are defined by their symmetries. In
particular, one can demonstrate that the moving soliton-
like structures are inevitable in a deterministic (classical)
dynamical system, whose symmetry group breaks the set
of states into a finite number of orbits of the group. It is
shown that quantum behavior is natural consequence of
symmetries of dynamical systems. This behavior is the re-
sult of a fundamental inability to trace the identity of indis-
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TPHl TUHAMHUYECKHX CHCTEM. Takoe MOBENCHUEC SIBISCTCS
pe3yinbTaToM (yHIaMEHTAIbHOW HEBO3MOXKHOCTH MPOCIIe-
JUTh UICHTUYHOCTh HEPA3IMYMMBIX O0BEKTOB B MPOIIECCE
sBomtorun. JlocTynHa nuinb uHpopManus 00 HHBAPHAHT-
HBIX YTBEPXKJICHUSIX U BEIMUYMHAX, OTHOCSIIUXCS K TAKHM
oObekTaM. Mcromnp3yst MaTeMaTHUeCKUEe apryMeHThI 0011Ie-
ro XapakTepa, MOXXHO II0Ka3aTh, 4YTO JIt00asi KBAHTOBAs
IMHAMHKA MOXET OBLITh CBEJIEHA K II0CJIEI0BAaTEILHOCTH
rnepecTaHoBOK. KBaHTOBBIC HMHTEPGEPEHIMH BO3HHKAIOT
B WHBAPUAHTHBIX MOAIPOCTPAHCTBAX MEPECTAHOBOYHBIX
MPEJCTABJICHUNA TPy CHUMMETPUN IHHAMUYECKHUX CH-
ctem. HaOnromaeMbie BEIMYMHBI MOTYT OBITH BBIPA)KCHBI
B TCPMHHAX IEPECTAHOBOYHBIX WHBApHAHTOB. [loka3zaHo
TaKXKe, YTO JJIsI OIMCAHUS KBAHTOBBIX SIBJICHHI, BMECTO HE-
KOHCTPYKTHBHOH YHCIOBOW CHCTEMBI — TOJISI KOMILIEKC-
HBIX YHCEJI, JOCTATOYHO KCIIONb30BaTh IUKIOTOMUYECKUE
OJIS — MHHHAMAJIBHBIC PACIIMPEHHS HATYPAIbHBIX YHCE,

tinguishable objects in the process of evolution. Informa-
tion is available only on invariant statements and values,
relating to such objects. Using mathematical arguments of
general nature, we can show that any quantum dynamics
can be reduced to a sequence of permutations. Quantum in-
terferences occur in the invariant subspaces of permutation
representations of symmetry groups of dynamical systems.
The observable values can be expressed in terms of permu-
tation invariants. It is also shown that for the description of
quantum phenomena, instead of a nonconstructive number
system — the field of complex numbers, it is enough to
use cyclotomic fields — the minimal expansions of natural
numbers suitable for quantum mechanics. Finite groups of
symmetries play a central role in this article. The interest in
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MPUTOJIHBIE JIJIsl KBAHTOBOM MexaHuku. KoHeuHble rpynmbl
CUMMETPHI UTPAIOT LUEHTPAJIbHYIO POJIb B JAHHOW CTaThe.
HHurepec k TakuM rpynmnamM UMEET JOMOJIHUTEIbHYI0 MO-
TUBAIMIO B (pr3nMKe. MHOTOYHCIICHHBIC 3KCIICPUMEHTHI H
HAOTIONCHUS B (PU3UKE DJICMEHTAPHBIX YAaCTHIl YKA3BIBAIOT
Ha BaYKHYIO POJIb KOHEUHBIX IPYII OTHOCUTEIHLHO HEBBICO-
KHX ITOPSIKOB B psijic QyHIaMEHTAIBHBIX IIpoiieccoB. [1po-
HCXOXK]ICHUE ATHX TPYII HE UMECT OOBSICHCHHS B paMKax
MPU3HAHHBIX B HACTOsIILIEE BPEMsI TEOpUH, B YACTHOCTHU, B
CrangapTHON MOzIeTH.

Kopusax B. B. Hanpasneno B DUA .

B pamkax mogenu HaM6yfI\/‘IOHa-HaSI/IHI/IO U €€ pacIlu-
peHHoro BapuaHTta ¢ nemied llonskoBa n3ydeHsl cBOiCTBa
D-Me30HOB B ropsiueil ¥ IiI0THOM KBapkoBoi Marepui. I1o-
Ka3aHo, 4To pacuierienue macc DT u D~ cocrapiser He

JlaGoparopust GU3MKK BHICOKHX
sHepruii um. B. 1. Bekcnepa

u A.M. banauna.

[lepenocHoit komruiexc JIBIH-1
Ha OCHOBE TEXHOJIOTUH MEYEHBIX
HEUTPOHOB 15l 00HAPYIKESHHS
B3PBIBYATHIX BEIIECTB

Veksler and Baldin Laboratory
of High Energy Physics.

The portable DVIN-1 kit on
the basis of the tagged-neutron
technique to trace explosives

such groups has an additional motivation in physics. Nu-
merous experiments and observations in particle physics
point to an important role of finite groups of relatively low
orders in a number of fundamental processes. The origin of
these groups has no explanation within the currently recog-
nized theories, in particular, in the Standard Model.

Kornyak V. V. Submitted to “Physics of Elementary Particles
and Atomic Nuclei”.

Within the NJL model and its Polyakov-loop exten-
sion, D-meson resonances in hot, dense quark matter have
been studied. The research shows that the mass splitting
between D' and D~ mesons is moderate, not in excess of
100 MeV. When the decay channel into quasi-free quarks
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6onee 100 MaB. Korza e oTKpbIBaeTCsl KaHaJ pacraja B
KBa3ucBoOOmHBIE KBapKu (3ddexkt MoTTa), IHUPHHBI pac-
magoB yBenmunBatoTcs 10 200 MaB, uto BiedeT 3a coboif
CIEKTPaJIbHOE pacluIMpeHHe, JOCTATOYHOE, YTOOBI OTKPHITH
nporeccs aucconmanuu J/y . KupaibHple KBapKOBBIE MO-
JIeIIH, B OTJMYHE OT aJPOHHBIX TEOPHUH CPEIHEro Mo, He
MIPUBOAAT K YMEHBIICHNIO Macc D-Me30Ha, ¥ CLICHAPHUH JJIst
aucconmanuu J/i 3a cuer oOMeHa KBapKOB, OCHOBAHHBIE
Ha IMOHWXCHUM ITOpora npouecca Juccouanum B FOpr‘ICﬁ
Y TUIOTHOH cpelie, JOJDKHBI OBITh EPECMOTPEHBI C YYETOM
TAKOTO CIIEKTPAIEHOTO PACIINPEHHUS.

bnawxe /[., Kocma I1., Kanunoeckuii 1O.JI. // Phys. Rev. D.
2012. V.85. P.034005.

Na6opaTtopusi paguaunoHHom 6uonoruu

[TponomxaroTcst UCCeI0BaHUST MEXaHU3MOB (HOpPMH-
pOBaHUs paJUallMOHHOH KaTapakTbl. YCTaHOBJIEHO, YTO
TaK K€, KaK U IIPH CTap4eCKOH KarapakTe, IpH OOIyuCHUH
CTPYKTYpa CJI0s SIIUTEINA UBMCHACTCA: B HEM IOSABJIAIOTCA
ITyCTOTHI U JIe()eKTHBIC KIETKH, HCTOHYACTCS Kalrcyla, v B
TKaHU OpraHa Bo3pacTaeT KOHIEHTpalus Kuciopona. Ha-
pymraercst MopdoreHe3 BOJIOKOHHBIX KJIETOK, B chopMupo-
BaHHBIX KJICTKaX OCTAIOTCA fAJpa, MUTOXOHIAPHUHU U APYTrue

KJIETOYHBIE OpraHesUIbl, KOTOpble B HOPME JJOJKHBI OBITh
SJIMMUHHUPOBAHBL. YBEIMUEHUE KOHLEHTPALUU KHCIOPOAaa
1 (QyHKIMOHUPOBAHWE MUTOXOH/IPHH BBI3BIBAIOT YCHIICHNE
00pa30BaHMs aKTUBHBIX ()OPM KHCIIOPO/Ia, OKUCINTEIBHOEC
TTOBpEXKIEHIE OeKa M ero arperanuio. B xpycranmke 00-
Hapy’KE€HO IOJHOE COBIAJECHUE 30H C YBEIMUCHHOW KOH-
LIEHTpanuell akTUBHBIX ()OPM KHCIIOPOAA, arperaros Oenka
U COOCTBEHHO MOMYTHEHMH. Bo3znelicTBHe paanaiuu BbI-
3BIBACT JOMOJTHUTEIBHYIO «ITIOJIOMKY» SAEPHOrO ammnapara
SNHTENNANBHBIX KJIETOK, T. €. ellle Oolblliee HapylleHue
nporecca MoporeHe3a BOJIOKOHHBIX KIIETOK. JledcTBue
paauany CyMMHPYETCS C €CTECTBEHHBIM IPOLIECCOM CTa-
pennst xpycranuka. OOrydeHne BO3pacTalONIMMH J103aMU
panuanuy  BBI3BIBACT MPOIOPIHMOHAIFHOE YMEHBIICHHE
Jar-nepuosia TMOsIBIICHUSI B KOPTEKCE XpycTaJlnKa Je(eKT-
HBIX BOJIOKOHHBIX KJIETOK M BO3HHMKHOBEHHS KaTapaKTbl
[1-5].

[IpoBeneHue 3TOTO UCCIEAOBAHMS TTO3BOIMIIO IPUHTH
K OPpUHOUIIHNAJIBHOMY BBIBOAY: MOHATHC HOpOFOBOﬁ J103bI
paauay HEMPUMEHUMO Ul MHIYKIMK KaTapakTel. Bos-
JIEWCTBHE MOHM3HUPYIOILETO W3Ty4eHHs JIHIIb PUOIKaeT
MOMEHT, KOT/Jla Ha4nHaeT pOpMHUPOBATHCS KaTapakTa.

1. Llepemem H.JI. u Op. DKCepIMEHTAIBHOE HCCIIEN0BA-
HUEC BJIUSAHUSA PA3JIMYHBIX ITOBPEKAAIOMUX q)aKTOpOB Ha COCTOsI-

opens (the Mott effect) at densities above twice satura-
tion density, the decay width reaches rapidly the value of
200 MeV which entails a spectral broadening sufficient to
open J/i dissociation processes. Contrary to results from
hadronic mean-field theories, the chiral quark model does
not support the scenario of dropping D-meson masses so
that scenarios for J/# dissociation by quark rearrangement
built on the lowering of the threshold for this process in a
hot and dense medium have to be reconsidered and should
account for the spectral broadening.

Blaschke D., Costa P, Kalinovsky Yu.L. // Phys. Rev. D.
2012. V.85. P.034005.

Laboratory of Radiation Biology

Research on the mechanisms of radiation cataract for-
mation has been continued. It has been established that,
like during senile cataract development, the epithelium
layer structure changes under irradiation: cavities and de-
fective cells emerge there; the lens capsule becomes thin;
and oxygen concentration increases in the organ tissue.
Fiber cell morphogenesis is disordered; nuclei, mitochon-
dria, and other cell organelles, which should normally be

eliminated, remain in the formed cells. An increase in the
oxygen concentration and the functioning of mitochondria
lead to more intense production of reactive oxygen species
(ROS), oxidative protein damage, and protein aggregation.
The full coincidence has been found of the lens areas with
an increased ROS concentration, protein aggregates, and
opacities proper. Exposure to radiation causes additional
“breakdown” of the nuclear apparatus of the epithelial
cells — that is, the morphogenesis of the fiber cells is yet
more disordered. The action of radiation combines with the
natural aging of the lens. Irradiation with increasing doses
leads to a proportional shortening of the lag period of the
emergence of defective fiber cells in the lens cortex and
cataract development [1-5].

This research allowed drawing the following basic
conclusion: the threshold dose concept is inapplicable to
cataract induction. Exposure to ionizing radiation only
brings closer the beginning of cataract formation.

1. Sheremet N. L. et al. An Experimental Study of the Effect
of Different Damaging Factors on the Condition of the Lens.
Report 1: Specifics of the Biomicroscopic Changes in the Lens //
Vestnik oftalmologii (Ophthalmologic Herald). 2012. V.1. P.8-12
(in Russian).
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Hue xpycranuka. CooOmenne 1: OcoOSHHOCTH OHOMHKPOCKO-
MMIYECKUX W3MEHEHUH Xpycranuka // BecTHHK odranbmonornu.
2012. T. 1. C. 8-12.

2. Mypanos K. O. u Op. DkcriepuMeHTaJIbHOE HCCIIeI0BaHHE
BIMSIHHSL Pa3JIMYHBIX MOBPEKIAIOIINX (HAKTOPOB HA COCTOSIHHE
xpycramuka. Coobmenne 2: OcobeHHOCTH MOP(OITOTHYECKHX
HU3MeHeHui xpycranuka // Bectauk opransmonorun. 2012, T. 1.
C.12-1e6.

3. Kyposa B.C. u 0p. DKCIepUMEHTAIIbHOE UCCIICIOBAaHHE
BIMSIHHSL PAa3JIMYHBIX MOBPEKIAIOIINX (HAKTOPOB HA COCTOSIHHE
xpycranuka. Coobuienue 3: M3MeHeHHs1 OSITKOBOTO COCTaBa Xpy-
cranuka // Becrauk opransmonoruu. 2012. T. 1. C. 16-19.

4. Mypanos K. O. u op. CpaBHUTEIIBHOE HCCIICIOBAHUE CTa-
peHus, yneTpaduoIeTOBOTO M paAHalliOHHOTO OOy YeHHUSI Ha BO3-
HHKHOBEHHE M Pa3BUTHE KaTapakThl // PagnairionHas OHonorus u
paauoskonorust. 2010. T.50. C.276-285.

5. Muranov K. O. et al. Comparative Study on Aging, UV
Treatment, and Radiation on Cataract Formation // Biophysics.
2010. V.55. P.870-877.

Y4ye6HO-Hay4HbIN LeHTP

Yuednblii mpouecc. [Tocine BeCEHHUX JK3aMEHOB B
acrmpantypy OUSAUN 3auncneno 8 wenosex (JIOBD — 3;
JINT — 2; JIAIT — 2; JIT® — 1). CriennanbHOCTh «Du-
3WKa aTOMHOTO SI7Jpa W AJIEMEHTAPHBIX YaCTHID» BHIOpaIH

4 yenoseka, « Teopernueckas pusnka» — 2, «Duzuka myy-
KOB 3apsDKEHHBIX YaCTHUI] U YCKOPUTEIbHAS TeXHUKa» — 1,
«Maremarn4yeckoe M MporpaMMHOE OOeCIlieueHre BhIYHC-
JIMTENIBHBIX MalllMH, KOMIUIEKCOB M KOMITBIOTEPHBIX Ce-
Teity — 1.

B nioHe cocrosunch 3amuThl 0akajgaBpCKUX M Maru-
CTepPCKHUX paboT cryneHTamMu Oa3oBoi kadenpbl dynna-
MEHTaJIbHBIX U IIPUKIIAIHBIX Tpo0ieM (QU3NKH MUKpOMHUpa
MO®TH.

[lonmyueHsl 3asBKM Ha NPOBEJECHUE JIETHEH NpPOU3-
BOJICTBEHHOH U NpeJAMIIOMHON npakTuk or Kasanckoro
HAy4HO-UCCJIEI0BATEICKOTO TEXHOJIOTHYECKOTO YHHBEp-
cutera, MOCKOBCKOIO SHEPreTH4eckoro nHCTUTyTa, Cesep-
Horo (enepanbHoro yHusepcurera M. M. B. JlomoHOCOBa,
ToMCKOro MHOJIMTEXHUYECKOTO YHHBEpPCHTETa, TylIbCcKOro
rOCyIapCTBEHHOr0 yHHUBepcuTeTa. DTuM jetom B OMSAU
MPaKTUKy MNOpoXoAuT 37 uenoBek. UYeTBEpo CTYyNEHTOB
BocTo4HO0-Ka3aXCTaHCKOTO TOCYNapCTBEHHOIO YHUBEPCH-
TeTa B anperne npoxoauwiu npaktuky B JISIT u JISP.

MeskayHapoaHasi JJeTHsISl CTyleHYecKasl NIPaKTHKa.
14 mas Hagascs MEpBBIN 3Tal MEXIYHAPOAHOW MPAKTUKU
2012 r. mo HanpasneruaMm ucciaenosanuit OMSN. Ha mpak-
TUKy npuexanu 15 crynentoB u3 Erunra.

2. Muranov K. O. et al. An Experimental Study of the Effect
of Different Damaging Factors on the Condition of the Lens.
Report 2: Specifics of the Morphological Changes in the Lens //
Vestnik oftalmologii (Ophthalmologic Herald). 2012. V.1. P.12—
16 (in Russian).

3. Kurova V. S. et al. An Experimental Study of the Effect
of Different Damaging Factors on the Condition of the Lens.
Report 3: Changes in the Biological Composition of the Lens //
Vestnik oftalmologii (Ophthalmologic Herald). 2012. V. 1. P. 16—
19 (in Russian).

4. Muranov K.O. et al. A Comparative Study of Aging,
Ultraviolet Treatment, and Radiation on Cataract Formation and
Development // Radiation Biology and Radioecology. 2010. V. 50.
P.276-285 (in Russian).

5. Muranov K. O. et al. Comparative Study on Aging, UV
Treatment, and Radiation on Cataract Formation // Biophysics.
2010. V.55. P.870-877.

University Centre

The Educational Process. After spring examina-
tions 8 students were accepted for the postgraduate studies
(VBLHEP — 3, LIT — 2, DLNP — 2, BLTP — 1). Four
students chose the specialty “Physics of Atomic Nuclei and
Elementary Particles”, two students chose “Theoretical

Physics”, one student chose “Physics of Charged-Particle
Beams and Accelerator Technology”, and one student chose
“Mathematical and Software of Computers, Computer Sys-
tems and Networks”.

The defense of Bachelor and Master degrees by stu-
dents of the MIPT basic department of fundamental and ap-
plied problems in the physics of the microworld took place
in June.

Requests for summer pre-graduation practice and ex-
ternship were received from Kazan Scientific-Research
Technological University, Moscow Power Engineering In-
stitute, Lomonosov Federal University of the North, Tomsk
Polytechnic University, and Tula State University. Thirty-
seven students will take part in this summer practice. Four
students of East-Kazakhstan State University had a practice
course at DLNP and FLNR in April.

The International Student Practice. On 14 May, the
first stage of the 2012 international summer practice began
in the areas of research at JINR. Fifteen students came from
Egypt. The practice has been held in three stages since 2008
in order to enlarge the number of the participants. In 2004,
23 students took part in this practice; in 2011 there were
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C 2008 r. npakTHKa MPOBOAUTCS €XKErOIHO B TPHU dTa-
ra, 4ro0bl NPUHATH MAaKCHMAJIHO OOJIBIIOE KOJIMYECTBO
cTyneHToB M acnupanTtoB. Eciau B 2004 r. yyacTHHKamMu
repBoii npakThku Obutn 23 ctyneHTa, To B 2011 . — yxe
136. Bropoii stan npaktuku 2012 r. opranusyercs B urosie
JUISL CTYZIGHTOB U3 cTpaH EBpombl, a B CEHTOpE NpHe3katoT
ctynentsl u3 FOAP.

[Iporpamma npakTHKH TPAJULMOHHO BKJIIOYAET O3Ha-
KOMHTEJIbHBIE JIEKIIMH O BEIAYIIMXCS B J1a00PaTOPHSIX
WHcTuTyTa HCCIENOBAHUAX; OCHOBHOE BpEMsl TpEXHe-
JICNIbHOW TMPAKTHKH OTBOAMTCA paboTe Haj ydueOHO-
HCCIIEI0BATEIbCKUMU NIPOEKTAMU I10J] PYKOBOJCTBOM CIIe-
LUAJMCTOB JTUX Jadoparopuid. Jlekiuu npaxTHKaHTam
yutanu J1.B.Kamauun, C.3.[lakynsk, A.B.benymikun,
O.B. benos, A.B.Kapmnos.

VY4acTHUKM HMEIOT BO3MOXHOCTBH 3apaHee IMO3HAKo-
MUTBCS C OIUCAHUSIMH Y4EOHO-HCCIIEI0BATEIbCKUX POEK-

AT THE LABORATORIES OF JINR

TOB U BBIOpATh MHTEPECYIOLIEe UX HAYYHOE HAlpaBJICHHE.
B 6as3e mannbix Ha caiite YHI] (http://uc.jinr.ru) ceiiuac
yxke 43 mpoekrta, 16 W3 HUX MOArOTOBHJIM COTPYIHHKH
JISIP. Erunerckue CTyACHThI BBIOPAH MIPOCKTHI, MOJTOTOB-
nennsie B JIH® (M.B.®dponracsesa), JIPB (O.B.benos,
I1.B.Kynaio), JI®BD (E. C. Kokoynuna) u JISIP (A.C. e-
HukuH, B. A. Ckyparos).

ITo OKOHYAHWM MPAKTHUKH CTYACHTBI MPEICTABISIOT
OTYETHI-IPE3CHTAIIUN O PE3YJbTaTaX BBIMOIHEHHBIX MPO-
ektoB. C OTYEeTaAMH MOXXHO TMO3HAKOMHUTBHCS Ha CTPaHHIIE,
MOCBSIIICHHOW TpakTuke. [Tocaymare BBICTYIJICHHS €rH-
METCKUX CTYACHTOB M MPHHSITH yYacTHE B IEPEMOHHH 3a-
KPBITUSI MIPAKTUKH MPUOBUTH MPEACTABUTENIH MOCONBCTBA
Erunra B Mockse.

Busurel. 2 anpens Wuctutyt nmocetunu 20 IMIKOIb-
HUKOB M3 Ps3aHu, moObiBaBIIME Ha SKCKypcusx B JISIP

Jy6na, maii. CtynenTsl u3 Erunra, BHIIOMHSIOMNE YIeOHO-HCCIIE0BATEIbCKUE TIPOCKTHI
B JIH® u JIPb B pamkax mexayHapoaHoi npaktuku 2012 r. mo HampasieHusM uccienoBanuit OVSIN

Dubna, May. Students from Egypt are carrying out research projects at FLNP and LRB,
in the framework of the international JINR practice courses’2012

136 students. The second stage of the summer practice will
be organized for students from Europe, and in September
students from South Africa will come to JINR.

The practice programme included lectures by leading
specialists of the Institute, and also the implementation of
the educational research projects. The lectures were given
by D.Kamanin, S.Pakuliak, A.Belushkin, O.Belov, and
A.Karpov.

The participants have an opportunity to get acquainted
with the projects and choose one of them in advance. In the
database of the University Centre’s site (http://uc.jinr.ru)
there are 43 projects, 16 of them were prepared by the staff
members of FLNR. The Egyptian students chose the pro-
jects prepared at FLNP (M. Frontasyeva), LRB (O.Belov,

P.Kutsalo), VBLHEP (E.Kokoulina) and FLNR (A. Deni-
kin, V. Skuratov).

At the end of the practice the students prepare reports
on the results of completed projects. The reports of the
students can be found on the page devoted to the practice.
Representatives of the Egyptian Embassy in Moscow at-
tended the students’ presentations and took part in the clos-
ing ceremony.

Visits. On 2 April, 20 schoolchildren from Ryazan
visited JINR. They took excursions to FLNR (A.Artyukh)
and the Medical-Technical Complex of the Dzhelepov
Laboratory of Nuclear Problems (S. Shvidkiy). The school-
children took part in the video conference Stavropol Re-
gion—CERN-JINR. A master class on the project “Livni
Znanii” (Knowledge Showers) was given by G. Shelkov
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(A.T. ApTiOX) M B MEAMKO-TEXHUUECKOM KomIuiekce Jlabo-
paropuu sinepubix npodiem (C.B.Ieunkwmii). [konbHu-
KU Y4acTBOBaJM B BUJEOKOH(epeHrr CTaBpONOIbCKUA
kpaif — [LIEPH — OMSIM. Mactep-knacc 1o npoexrty «JIus-
HU 3HaHUI» 11g Hux nposen [ A. llenkos (JIAIT), 3anstus
B IIKOJILHOM (PM3MYECKOM MPAKTUKYME, KOTOPbhIC BKIIIOYa-
1OT JieKuu U pusudeckue aemoncrpanuu, — M. A. Jloma-
YECHKOB.

3 ampens ast 18 ywanuxes u3 1. Jlosronpyasslid Obum
opranu3oBansl 3kckypeus B JUSIP (A.A.BouHoB), BuUpTy-
anpHas Skckypcus B JIOBD (A.TepexuH), SKCKypcHsS B
MEIMKO-TeXHUYECKUi KoMIulekc Jlaboparopuu siiepHBIX
pobJeM, a Tak)Ke 3aHATHA B IIKOJIFHOM (PU3NIECKOM ITPaK-
tukyme (M. A. JlomaueHKOB).

4 ampens roctamu OMSAN 6pim 32 ctynenta MI'TY
mM. H. D. baymana u 30 ygamuxcst mkou I. J1oiaromnpyaHbIii.

AT THE LABORATORIES OF JINR

C 21 mo 31 mas ana npuexaBmux u3 [lompmmum 14
LIKOJIBHUKOB U 3 MX mpernojaBarened U co 2 no 14 uroHs
JUisi 12 MONBbCKUX IIKOJRHUKOB M 4 WX TperonaBaTeneit
OBLUTH OPraHU30BaHbl 03HAKOMHTEIBHBIC JIEKIIUU M IKCKYP-
cun B aboparopun MHcTuTyTA.

29 mag 36 yganmuxcs gunes npu MI'TY um. H. O. bay-
MaHa coBepuin dKkckypeuto B JIOBD (B. K. [Ipsi6ioB), a
TaKKe 3aHUMAJIMCh B IIKOJILHOM (DPM3HUYECKOM MTPAKTHKYME.

5 wroHs s 38 cTyneHToB 4-ro Kypca (pU3HKO-TEeXHU-
yeckoro (akynprera TBEpCKOro rocyAapcTBEHHOTO YHUBED-
cureTa ObLIM OPraHU30BaHbl JIEKINHU U SKCKypceuu B JIHD u
JI®BD. B JIH® mis Hux ObLTa MpoYMTaHA JICKIHS O BEIY-
muxcst B jJaboparopun uccienoBanusax (A.B.benymkun),
a TaK)Ke€ OPraHU30BaHbl IKCKypcUU Ha ycTtaHoBkU UBP-2 n
WPEH (O.Kynukos). C uctopueii JIOBD u nepcrneKTHBHEI-
MU HanpaBJICHUSIMHU HCCIIEAOBaHUN B TabopaTopuu roctei
no3Hakomui C. C. lllnmaHCKuH.

Ny6wua, 24-30 utonst. [lkona OUAN-LEPH mns yunteneit pusuku u3 crpan-yyactani OUSAN

Dubna, 24-30 June. JINR-CERN school for physics teachers from JINR Member States

(DLNP); classes in the school physics laboratory included
lectures and physics demonstration (I. Lomachenkov).

On 3 April, 18 schoolchildren from Dolgoprudny visit-
ed the Flerov Laboratory of Nuclear Reactions (A. Voinov).
A virtual excursion to the Veksler and Baldin Laboratory
of High Energy Physics (A. Terekhin) and an excursion to
the Medical-Technical Complex of the Dzhelepov Labora-
tory of Nuclear Problems were also organized for them. Be-
sides, the schoolchildren had classes in the school physics
laboratory (I. Lomachenkov).

Thirty-two students of the Bauman Moscow State
Technical University and 30 schoolchildren from Dolgo-
prudny visited JINR on 4 April.

Introductory lectures and excursions were organized
for 14 schoolchildren and 3 teachers (21-31 May) and for
12 schoolchildren and 4 teachers from Poland (2—14 June).

On 29 May, 25 students of the Bauman Moscow State
Technical University’s Lyceum made a tour to the Veksler
and Baldin Laboratory for High Energy Physics (V. Dryab-
lov) and had classes in the school physics laboratory.

On 5 June, an excursion to the Frank Laboratory of
Neutron Physics and the Veksler and Baldin Laboratory
of High Energy Physics was organized for 38 students of
Tver State University’s Physics and Technology Facul-
ty. A.Belushkin gave a lecture on the current research in
FLNP. Afterwards, excursions to the facilities IBR-2 and
IREN were organized (A.Kulikov). S.Shimansky spoke
about the history of the Veksler and Baldin Laboratory
of High Energy Physics and promising areas for research.
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Jkcnepumentsl HIEPH
YKa3bIBAIOT HA HOBYIO YaCTHIY

Ha cemunape, coctosiBmemcs 4 utonst B LIEPH u ipen-
BapsIIOIIEM BaKHEHIYyI0 KoH(EpeHIHIo rofa mno (usuke
yactun «ICHEP-2012» B MenbOypHe, ObUTH TpeicTaBICHb
MOCJIEIHUE NPE/IBAPUTEIIBHBIC PE3YIIbTAThl DKCIIEPUMEHTOB
ATLAS u CMS 1o noucky I0JroxAaHHON YacTUIBI XHUT-
rca. B 00oux skcriepuMeHTax BUAHBI SIBHBIC IPU3HAKU Ha-
JIMYUS] HOBOW YacTHIIBI B 00macTu Macc okoio 126 I'B.

«Mpl HaOMIOIaEM 3HAYMTENBLHOE MPEBBIIICHHE COObI-
THH, Ha YPOBHE 5 curma, B 001acTu Macc okojio 126 IB.
Breinaromuecs BosmoxxkHocth LHC u ATLAS, a Ttakke
OIPOMHBIE YCHJIMS MHOT'HX JIIOJICH TPHUBEIN HAcC K ITOMY
3aXBaTHIBAIOIIEMY MOMEHTY, — CKa3aJla pPYKOBOAMTEIb
skcriepumenta ATLAS ®abuona Jxanorti. — Ho ceituac
HaM HEOOXOAMMO ellle HEMHOTO BPEMEHH JIJIsl TOTO, YTOOBI
MO/ITOTOBUTH TU PE3YNITAThI K MyOINKAILIUNY.

«Ilonmy4eHHbIE pe3yNbTaThl SBISIOTCS MPEIBAPUTEIb-
HBIMH, HO HaOJIIO[JaeMblil CUTHAJI B 5 CHTMa OYeHb BIieyar-
nsromui. Eciau 970 1eMCTBUTENIBFHO HOBAsl YaCTUIIA, TO Mbl
3HAeM, 4YTO 3TO JIOJDKEH ObITh 0030H, M ITO OyneT camas

TsDKeIasi U3 MoI00HBIX KOTa-11u00 HalAeHHBIX YacTUI], —
3asiBUJI pykoBoauTens skcrepumenta CMS JIxxo Mukanne-
sa. — MBI IOJTyYUM 4YPE3BBIYAiHO BaYKHBIC PE3yJbTAThI, U
MMEHHO I10 9TO# IPUYKNHE HEOOXOANMO TIIATEIHLHO MTPOBO-
JIUTh UCCIICIOBAHUS U NIEPEKPECTHBIC TPOBEPKI».

«TpyaHo ocTaTbCsl paBHOAYIIHBIM K 3THUM pe3ynbTa-
TaMm, — FoBOpUT JAupeKTop o uccienopanusm [IEPH Cep-
skuo beproiayyuu. — B nponuiom rogy Mbl aHOHCUPOBAJIH,
yTo B 2012 I. HOBast XUITCOMOA00HAs YacTuia Oyaet Jaubo
HaiineHa, 160 6030H Xurrca CTaHAapTHOW MOJACIH Ipe-
KpaTUT CBOE CYIIECTBOBAaHHE B TCOPHUH. 3asBIAIO CO BCel
OCTOPOXHOCTBIO, UTO, KAK MHE Ka)KeTCsl, Mbl HAXOIUMCS B
MEPEIIOMHOI TOYKE — HAOJIOJICHUE 3TON HOBOW YaCTHUIIBI
yKa3bIBaeT MyTh B HAIIPaBICHUHU OoJee rTy0oKoro moHuMa-
HUS TOTO, YTO MBI BUJIUM B TAaHHBIX».

PesynbTarel, MpeacTaBIeHHbIE HA CEMHHApEe, OCHOBA-
Hbl Ha AaHHbIX 2011 1 2012 rT. 1 ABHsIOTCS IPEBAPUTEIb-
HBIMH — aHanu3 JaHHbeix 2012 1. Bce erie mpomoKaeTcs.
[TyOnukanus NpeacTaBICHHBIX PE3yJIbTaTOB OXKHACTCS

CERN Experiments
Home In on New Particle

At a seminar held at CERN on 4 July as a curtain raiser
to the year’s major particle physics conference, ICHEP2012
in Melbourne, the ATLAS and CMS experiments presented
their latest preliminary results in the search for the long-
sought Higgs particle. Both experiments see strong indica-
tions for the presence of a new particle in the mass region
around 126 GeV.

“We observe a significant excess of events, at the
level of 5 sigma, in the mass region around 126 GeV.The
outstanding performance of the LHC and ATLAS and the
huge efforts of many people have brought us to this excit-
ing stage,” said ATLAS experiment spokesperson Fabiola
Gianotti, “but a little more time is needed to prepare these
results for publication.”

“The results are preliminary but the 5 sigma signal
we’re seeing is dramatic. If this is indeed a new particle,
then we know it must be a boson and it would be the heavi-

est such particle ever found,” said CMS experiment spokes-
person Joe Incandela. “The implications are very significant
and it is precisely for this reason that we must be extremely
diligent in all of our studies and cross-checks.”

“It’s hard not to get excited by these results,” said
CERN Research Director Sergio Bertolucci. “We stated
last year that in 2012 we would either find a new Higgs-
like particle or exclude the existence of the Standard Model
Higgs. With all the necessary caution, it looks to me that we
are at a branching point: the observation of this new particle
indicates the path for the future towards a more detailed
understanding of what we’re seeing in the data.”

The results presented at the seminar are labeled pre-
liminary. They are based on data collected in 2011 and
2012, with the 2012 data still under analysis. Publication
of the analyses shown today is expected around the end of
July. A more complete picture of today’s observations will
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MPUMEPHO B KOHIIE HioNsl. bolee moiHasi KapTHHA ClelaH-
HBIX HAa CCTOMHSIIHUN JICHb HAOOICHHIA IPOSIBUTCSI B TOM
TO/y HECKOJIBKO MO3XKe, YK€ MOCJe TOro, KaKk SKCIIEPUMEH-
Tl Ha LHC HabepyT Oosbinii 00beM JaHHBIX.
Crnenyromum 1maroMm OyaeT OIpeAeieHUe MPHPOJIBI
9TOM YaCTHUIIBI M €€ 3HAYCHHMS JIJIsl HAIIErO TOHUMaHus Bee-
JICHHOH. SIBisieTcs u oHa 0030HOM XHWITCA, MPEICKa3aH-
HbIM B 1964 T., KOTOPBIi NpencTaBiIsieT cOO0H MOoCIeIHNI
Henocrarolui komrnoneHT CraHaapTHON Mojenu (Gu3nuKu
AJIEMEHTAPHBIX YacTui? Wi 310 4T0-TO OO0Jiee IK30THYC-
ckoe? CranapTHasi MOZIEIb OIKMCHIBAET AIIEMEHTApHbIE Ya-
CTHIIBI, U3 KOTOPBIX COCTOMM MBI M BCE BUJIUMBIC BEIIH BO
Bcenennoii, a Takxke B3auMoaeicTBus Mex 1y HUMu. OnHa-
KO BC€, YTO MBI BHJIUM, COCTaBJIsIeT He Ooee 4 % oT oOmei
macchl Beenennoii. bonee sk30THuecKue BEpCUU YaCTHIIbI
Xwurrca MOTYT OBITH MOCTOM [T TOHUMAaHUS 96 % HEeBHTH-

Mo# yactu BceenleHHOM, KOTopast MoKa 0CTaeTcsl TPYAHOI0-
CTYITHOH sl HAIIIETO TOHUMAHWSL.

«MBI TOCTHUIIIM BayKHOM BeXHU B HalleM no3Hanuu [Ipu-
ponbl, — 3asBua rerepaibHbiii aupektop LIEPH Ponbsg
Xoiiep. — Habnrozenue yacTuipbl, coracyroleics ¢ ru-
rore30i 0030Ha XHrrca, OTKpbIBAET IyTh K OoJiee JeTab-
HBIM HCCIICIOBAHUSIM, TPEOYIOMIMM OOJBIICH CTATUCTHKH,
KOTOpBIC MO3BOJISIT TOYHO OINPENEIIUTh CBOWCTBA HOBOWM
YACTHUIIBI U, CKOPEE BCEro, MPOJIUTH CBET HA JPYTUC TAWHBI
Bcenennoit».

W3yueHne XapaKTepUCTUK HOBOHM YacTHUIBI TOTPEOy-
eT 3HAYUTEILHOTO BPEMECHU M OOJIBIIOr0 00bheMa JTaHHBIX.
Ho kakuMu ObI CBOMCTBAMHU YacTUIA XUITca HU 00J1a1ana,
HalM 3HaHWS O (DYHIAMEHTAJILHOW CTPYKTYypE MaTEepHH
oborarsrcsi.

emerge later this year after the LHC provides the experi-
ments with more data.

The next step will be to determine the precise nature
of the particle and its significance for our understanding of
the universe. Are its properties as expected for the Higgs
boson predicted in 1964, the final missing ingredient in
the Standard Model of particle physics? Or is it something
more exotic? The Standard Model describes the fundamen-
tal particles from which we, and every visible thing in the
universe, are made, and the forces acting between them. All
the matter that we can see, however, appears to be no more
than about 4% of the total. A more exotic version of the

10

Higgs particle could be a bridge to understanding the 96%
of the universe that remains obscure.

“We have reached a milestone in our understanding
of nature,” said CERN Director-General Rolf Heuer. “The
observation of a particle consistent with the Higgs boson
opens the way to more detailed studies, requiring larger
statistics, which will pin down the new particle’s proper-
ties, and is likely to shed light on other mysteries of our
universe.”

Positive identification of the new particle’s character-
istics will take considerable time and data. But whatever
form the Higgs particle takes, our knowledge of the funda-
mental structure of matter is about to be enriched.
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A. U. Tumos, X. Takaoe, b. Kamnepep, A. Xocaka

YcuiieHne noanoporoBoro posKIeHust
e" e -nap B KOPOTKHX JIA3ePHBIX My4YKaX

O4YeBHIHO, YTO JICKTPOH-TIO3UTPOHHEBIC TAPBI MOTYT
00pa30BBIBATHCS MTPH CTOJIKHOBCHHSX BBICOKOIHEPIETHUYC-
CKUX (POTOHOB C Ja3epHBIMH IyYKaMH OOJBIIOW WHTCH-
CHUBHOCTH, OTPaHUYEHHBIMH B MPOCTPAHCTBE M BPEMEHH.
Bormpoc cocTouT B TOM, 3aBHCHT BEPOSITHOCTH 00pa3oBa-
HUS TMap OT JIUTEIBHOCTH My4Ka WIH HEeT. JTa mpobiema
0COOEHHO aKTyaTbHA B MPAKTUIECKOM IUIAHE JJIS IOATIOPO-
TOBOTO POXKJICHHS Iap €' ¢~ , KOIyia SHeprus B UH/MBHITY-
aTbHOM (POTOH-(DOTOHHOM B3aMMOJICHCTBUU HIDKE ITOPOTa
PeaKIuy, ¥ MO3TOMY HaJIeTarOIIUil (JOTOH JOIKEH B3aUMO-
JICHCTBOBATh C HECKOJNIBKUMH (POTOHAMH JIa3epHOTO ITydKa
oJHOBpeMeHHO. B [1] Hamu OBLTO MpecKa3aHo 3HAYUTEIb-
HOE yBeJIHUEHHE MOJTHOTO CeYeHNs 00pa3oBaHus nap e e~
B TIOATIOPOTOBOM 00JIACTH TP YMEHBIICHUH ITHTETHHOCTH
MyYKa, Ja)Ke TIPU YMEPCHHBIX HHTCHCUBHOCTSIX JIA3EPHOTO
HUMITYJTBCA.

Crnenyer OTMETHTB, 4TO B OnipkaiiineM Oymymiem Obl-
CTPO pa3BUBAIOMIASICS JIa3epHAast TEXHOJIOTHSI TO3BOJIUT CO3-
JaTh Ta3epsl ¢ MomHOCTHI0 10241025 Br/cM2, uTo BrioNHE
JIOCTAaTOYHO JJIsl TPOBEJCHUS] pa3HOOOPa3HbIX HCCIIEI0Ba-
HUN B TPUKIaTHBIX W (QyHIAMEHTANbHBIX (pu3mka sapa
1 3IIEMEHTAPHBIX YaCTHUI], HEIMHEHHAs JIEKTPOANHAMUKA
1 T.J.) HanpaBieHus X [2]. OgHUM M3 HUX sBISIETCSl 00-
pa3oBaHHE TO3UTPOHOB B (DOTOH-IIIEKTPOH-TTO3UTPOHHON
miasMe, o0pasylolleiicss B pe3yibTaTe B3auMOICHCTBUS
(hOTOHOB, AIEKTPOHOB M MYYKOB Jiazepa C JIa3epHBIM H3-
JTy4EHHEM, C MOCIEAYIOIUM HCIIOIb30BAHUEM ITyYKOB BTO-
PHUYHBIX TTO3UTPOHOB B PA3INYHBIX oOnacTsax. OnTudeckue
Ja3ephl CIEAYIONIEro MOKOJICHUs (HampuMep, Ha yCTaHOB-
kax FEMTO (Poccus), ELI (EC), CLF (BenukoOpuranus)
U psilia ApYruX LEHTPOB) OyoyT UMETh KOPOTKYIO, (heMTO-
CEKYHJIHYIO JUITEILHOCTh C HECKOJIBKHMH OCIMIUISIIUASMH

A. Titov, H. Takabe, B. Kampfer, A. Hosaka

Enhanced Subthreshold e ¢~ Production

in Short Laser Pulses

It is expected that the electron—positron pairs can be
produced in collision of high-energy photons with a power
laser pulse limited in space and time. But the question is
whether the production probability depends on the pulse
duration or not. This problem is essentially important in the
subthreshold region where the energy of photon—photon
interaction is below the threshold of the reaction and an in-
coming photon must interact with a few photons of the laser
pulse simultaneously. We have shown in [1] a significant
increase of the total cross section of pair production in the
subthreshold region with decreasing laser pulse duration
even in the case of moderate laser pulse intensities.

Note that the rapidly evolving laser technology can
provide the laser power up to 1024—102 W/cm? in the near
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future which is sufficient for different purposes in basic
(particle and nuclear physics, nonlinear electrodynamics in
strong fields, etc.) and applied research [2]. One of them is
the formation of positrons from cascade processes in the
photon—electron—positron plasma generated by photon—
laser, electron—laser or laser—laser interactions. The next
generation of optical laser beams is expected to be essen-
tially short (femtosecond duration), with only a few oscil-
lations of the e.m. field in the pulse to be expected at the
Femto-Luch (Sarov), ELI, and CLF facilities. This requires
claboration of the cross sections of the elementary 7y, ey,
and other processes in strong and short electromagnetic
fields. To be definite, we will consider the most impor-

tant and interesting process of e e pair production due
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B myuke. [Io3ToMy HEOOXOIMMO yMETh BBIYUCIATH CEUC-
HUS 3JIEMEHTAPHBIX Y7 -, €Y - U T. [I. IPOLIECCOB B CUIIbHBIX
JIEKTPOMATHUTHBIX TMOJISAX, 00pa30BaHHBIX KOPOTKUMH UM-

ITyJIbCaMH.
JIy1st onpe/ieIeHHOCTH PacCMOTPHM OZIMH M3 HanOosree
BO)KHBIX M MHTEPECHBIX IMPOIECCOB — 00pa3oBaHHE Iap

ete” npu B3aMMoeHCTBHHE HANETAIOMEro («IPOGHOTO»)

(hOoTOHA ¢ MHTEHCHUBHBIM JIa3epHBIM ITy4dKoM. [Ipensiyiee
HccrenoBaHue, BRIMOJIHEHHOE Tpymmoi Putyca [3], 6bu10
OTPaHUYCHO CIy9YaeM B3auMOIEHCTBHS MpoOHOTO (hoTOHA
C rojieM OECKOHEYHOH IIIOCKOH aneKTpoMarHuTHOH (OM)
BOJIHBI. Takol MO/IX0 M3BECTEH KakK MpUOIMKeHne 6ecko-
HeuHoro uMmynsca (IPA). Beiio moka3zaHo, 4To BEpOSITHOCTh
o6pasoBaHus map e’ e~ 3aBUCHT OT NPHUBEICHHON HHTCH-
cuHoctH DM-mons A%, & =— > (A?) /Me2 =e*d? /Mez,
rie M, — macca 3IeKTPOHOB (MBI UCTIONB3YeM ¢ = hi = 1,
e 1A = @ = 1/137). Kpome Toro, BBOmUTCS Oe3pasmep-
Hasi TlepeMeHHas & = s,./s, THe s — KBampar IOIHOM
SHEPruM B CUCTEME IEHTpa Macc (C.II. M.) 3JIEMEHTapHOTO
nponecca bpeiira—Yunepa 7'+ 7y — ¢t 4+ ¢~ u ee noporo-
Bas BEIUYUHA Sy = 4M62. Crnyuait £ > 1 cooTBeTCTBYET
MHOTO(OTOHHBIM TIpOLIECCcaM, KOTia NPOOHbIH GOTOH B3au-
MOJICHCTBYET OJIHOBPEMEHHO C HECKOJIbKUMHU (OTOHAMH
mydKa.

AT THE LABORATORIES OF JINR

B pab6ote [1] MBI pa3paboTrany HOBBIH TEOPETUUECKUIM
MOZIXOJ JJIsl BBIYMCIICHHS BEPOSITHOCTH OOpa30BaHMs IMap
ete” B KOpOTKHX Ja3epHBIX IydkaX. Mbl HA3BIBAEM €TO
npuoImkeHrneM koHedHoro umnyibca (FPA). Ml nokasa-
JIM, 9YTO KOPOTKUH JIa3epHBIA MMITYIILC COAEPKHUT YaCTOTHI
OoIbIIe YacTOTHI Ja3epa ), YTO NMPHUBOAWUT K YCHUIICHHIO
rporecca 00pa3oBaHUS Iap B MOANOPOroBOi oOmacTu
JlaKe MIPU OTPaHUYEHHBIX HHTCHCUBHOCTSIX J1a3€PHOTO MM-
MmyJibCa.

Paccmorpum DM-niotennnan A ~ (0; A), 3aBHCSIIHIA
TOJIBKO OT MHBAPUAHTHON (a3bl ¢ = kx,

(M

IIe Uil KpPyroBOW — MonsApusauuu  |a;|=|a,| = a;
a;a, = 0. Mbl ucnonb3yeMm orudaromnryro (QyHKIHIO Ja-
3epHOro umimyibca B popme f(¢) = 1/cosh(p/A), tne
A = 77/ 7o = #N, N COOTBETCTBYyeT YHCIY OCHUIIALUN
B IIyuKe; T = 27/w — BpeMs OJHOHW OCHWULILUM AT
na3epa ¢ yactorod . Takum oOpa3om, T sBISIETCS Bpe-
MEHHBIM MAacCIITa0OM JUITMTENBHOCTH UMITyJbca. VIcTomb-
3oBaHne DM-motennmana (1) B pemennsx Bomkosa mis
JTUPAKOBCKHAX CIIMHOPOB IIPUBOIUT K ABYM CYIIECTBCHHBIM
MOTU(HKAINKAAM B aMIUIUTYJC IEepPexoia M0 CPABHCHHUIO C
IPA, a uMEeHHO: HapsAIy C UCIOJIB30BAaHUEM ACUMITOTHYE-
CKUX 3HAYCHHUI MMITYJIbCOB M Macc (pepMUOHOB KOHCUHOE

A(p) = f(p)(ajcos ¢ + aysing),

to interaction of the probe photon with intense laser pulse.
The previous analysis given by the Ritus group [3] is lim-
ited by the consideration of the external e.m. field as an
infinite plane wave, or infinite pulse approximation (IPA).
It was found that the probabilities of the e~ pair emis-
sion depend on the reduced strength of the e.m. field A¥,
& =-¢c%A% /Me2 =e’a® /Mez, where M, is the electron
mass (we use c=h =1, llar=a = 1/137). Further-
more, the dimensionless variable { = sy,,./s is introduced,
where s is the square of the total energy in the center-
of-mass system (c.m.s.) of the Breit—-Wheeler process
7Y +7—et+e and sy, = 4M? is its threshold value.
The case of {> 1 corresponds essentially to multiphoton
processes.

In [1], we elaborated a new theoretical approach for
calculation of the e¢* e~ production with a short intensive
laser pulse. We call it a finite pulse approximation (FPA).
We found that due to the modulation of the pulse envelope
function the power spectrum contained frequencies higher
than @ which enhance the pair production in the subthresh-
old region even for moderately strong laser intensities.
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We consider the e.m. four-potential A ~(0; A) de-
pending solely on the invariant phase ¢ = kx,

(1

where |a;|=|a;|=a; aja, =0 for circular polariza-
tion. We employ here the envelope function f(¢) =
= 1/ cosh(@/A), where A = wt/ty = 7N, and N charac-
terizes the number of cycles in a pulse, 7, = 27/w is the
time of one cycle for the laser frequency . Thus, 7 is the
time scale of the pulse duration. Utilizing the e.m. potential
(1) in the Volkov solutions leads to two significant modifi-
cations of the transition amplitude. Beside physical asymp-
totic momenta and masses, the finite time t requires Fourier
integrals in the integrand of invariant amplitudes, and the
discrete harmonics become continuous. Thus, the S matrix
element of the process 7' — et () + ¢ (), where e* ()
refer to Volkov states in the field (1), is expressed as

A(p) = f(p)(ajcos ¢ + aysing),

S= [AMOQED* K +k-p-p). @)
¢

where k,k',p and p' correspond to momenta of a la-
ser field photon, an incoming “probe” photon, an outgo-
ing electron and a positron, respectively. FPA allows us to
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BpeMsI T TPeOyeT HCITOIB30BAHUS PA3IIOKCHUS aMILTATYIBI
mepexona B uHTErpan dypee, U, Kak CIEACTBUC, TUCKPET-
Hble TapMOHUKH B IPA craHOBsTCS HenmpepblBHBIMU. Tak,
aMeMeHT S-MaTpuisl ams mporecca ¥ — et (y) + e (7),
rue ei(y) o3HavaroT penreHus: Bonkosa B mone (1), mpen-
CTaBJISICTCS B BUJIE

S= [dMOCD Kk +k-p—p), @)
¢

rae k, k', p, p' SIBISIOTCS MMITYJIbCaMU (DOTOHOB JIa3€PHOTO
noJist, TPOOHOTO (HOTOHA, YXOMAIIUX MO3UTPOHOB M DJIEK-
TPOHOB COOTBETCTBEHHO.

Harir mo/ixo/1 o3BoJIsSieT BIPa3suTh MATPHIIBI IEPEX0/Ia
M(l) ¥ COOTBETCTBYIOIIIUE MTOTIEPEUHBIC CCUCHHUS i BEPOSIT-

HOCTHU B 3aMKHYTOM aHaJIMNTUYCCKOM BUJIE. TaK, Hanpumep,

BCPOATHOCTH O6pa30BaHI/I${ €+ e -Iapsl B HOZ[HOpOFOBOﬁ

obmactu ¢ { =1+ ds;/s > 1, tne Os; = Sy — 5 0003Ha-

AT THE LABORATORIES OF JINR

YaeT «HEJOCTATOK DHEPTHUY, BHIPAXKAETCS Yepe3 BEPOSIT-
HOCTB B HAJITOPOTOBOW OOJIACTH CJICAYIOIIAM 00pa3oM:

WP = L wWPA = D+ LW =2+ ..., ()

e WP A(n = 1) ecTb BepOATHOCTh OOpa3oBaHus ¢ ¢ -
napel B HQJMOPOrOBOM 00JaCTH, MPEACTABIECHHAs B Tep-

MHHaX UMITyJIbca OeCKOHeYHOM anurenbsHocTH. CllaraemMoe
+

+

WiPA (n = 2) ecTh BepOsSITHOCTh OOpa30BaHUA € € -Tapbl
[py B3auMojieiicTBUM nPoOHOTro (HOTOHA ¢ JIBYMsI (POTOHA-
MU JtazepHoro nosisi. O6a UMEIOT Ty ke (PyHKIHOHATBHYIO
3aBUCUMOCTH OT & W JPYTrMX KMHEMATHYECKHUX IMEpEMEH-
HBIX, 4TO U B IPA. ®akrtop | umeer BUI

L (A, Os;1s) ~ e A s (1 o mAISIsy 4)
(bakTop /, paBeH

A
W) [x*e (1 —e ) 2dx ~ 2/3
7A(§—-2)

+ — v v
ITonmoe ceuenne oOpazoBaHMs ¢ ¢ -map Kak (PYHKIWS IOJHOW YHEPIHH B CHCTEME IIeHTpa Macc v § ISl KOHEYHOU JIHTEIbHOCTH
myuka A = 7N . JKupHble mTPHXOBas W CIUIONIHAS KPHBBIE — pe3yisrarel s N = 2 u 5 coorBercTBenHo. ToHKast cruromHast inf —

pesynbrar st IPA. Torkas mrpuxoBas kpuBas B—W cooTBercTByet nporeccy bpeiira—Yunepa y + 7 — e" + e Jlepasiu rpaBast MaHEeIH

cooTBeTCTBYIOT 3HaueHusM & = 0,01 u 0,1

O, Mb
103

£=0.01

10!

LILLLLL SRRl L SRRl
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The total cross section of the ¢ ¢~ pair production as a function of the total energy in c.m.s., Js , for the finite pulse with A = zN. The
thick dashed and solid curves correspond to N = 2 and 5, respectively. The thin solid curve “inf.” is for the IPA. The thin dashed curve

“B—W” corresponds to Breit-Wheeler y + 7 — ete” process. Left and right panels are for £ = 0.01 and 0.1, respectively

evaluate the transition matrices M (/) and the corresponding
cross sections and probabilities in a closed analytical form.
Thus for example, the probability of the et e~ production
in the subthreshold region with & = 1 + ds;/s > 1, where
0s; = sgr — 5 1s the “lack of energy”, is expressed through
the probability in the above threshold region as

W = WP (= D)+ LW =2)+ ..., (3)
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where WPA(n = 1) is the probability of e ¢ pair produc-
tion in the above threshold region given in the case of the
infinite pulse. The term WIPA(n = 2) is the probability of
ete™ production in interaction of the probe photon with
two photons in the laser field. Both have the same func-
tional dependence on & and other kinematic variables as in

the IPA. The factor /; reads

LA, Bsls) ~ e~ ™A% (1 4 =AM 4)
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st 0s;/s <1 — 0,65/N. TlpuBeneHHbIE BHIPAXKEHUS! TIPE]I-
CKa3bIBAIOT 3HAYUTEIBHOC YBEIMYCHHE BEPOSITHOCTH IS
KOPOTKOT'O ITy4Ka, HOCKOJIbKY BEPOSITHOCTH OJJHOPOTOHHBIX
coObITHH (7 = 1) 3HAYNTENBFHO MPEBBIIIAECT BEPOSATHOCTH
JIBYX(OTOHHBIX (n = 2):

WA = D) IWPA (R =2)~ E > 1.

[Tpn yBenmuuennn JumTeabHOCTH (A) MIMITyIIbCa BKIIAJ Tep-
BOTO ciaraeMoro B (3) yObIBaeT SKCIIOHEHIHAIBHO H3-3a
(axropa [, B pesynbrare FPA mpubnmkaercs k pe3ynsrary
IPA.

PUCYHOK HILTIOCTPHPYET cedeHne 0bpasoBanus et e -
nmap Kak (yHKIWIO IOJHOW JHEPTUH B CHUCTEME IIEHTpa
Macc v § B momdaphepHOW OOJACTH Uit KOHCYHOH M-
TesbHOCTH Tyuka A = 7N

BugHo, YTO B MOONOPOroBOM  objactu ¢
Vs = 0,85—1,02 M»1B mnonepeuHoe cedueHue sl KOPOT-
KOTO ITy4YKa 3HAYUTEJLHO MPEBBINIACT BEIUYUHY, COOTBET-

AT THE LABORATORIES OF JINR

CTBYIOILIYI0 OSCKOHEYHOMY BO BPEMEHH IIyuKy, Paccuu-
taHHOMY B IPA. Dta pa3Huna MOXKET JOCTUraTh OJHOTO
WK JByX nopsiakoB Beiuuunbl st £ = 0,1 u 0,01 coor-
BETCTBEHHO. [IpesickazaHHasi HETpUBHAJIbHAS 3aBUCUMOCTh
MOMEPEYHbIX CEUEHHH (BEpOSTHOCTEH 00pa3oBaHUs) OT

JJIATCJIIBHOCTH ITy4YKa NOJIKHA YUYUTBIBATHCA B OLICHKAX 00-

pa3oBaHuA €+ e -Iap B KaCKaJHBIX IMpoHeccax, Mponucxo-

JAAIIUX B CUJIbHBIX JIA3C€PHBIX MTOJIAX.
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The factor 1, is equal to

A
()  [xPe (1 —e ™ 2dx ~2/3
7A(§—2)
for Os;/s<1— 0.65/N. One can expect a significant en-
hancement of pair production for the short pulse because the
probability of single photon events (n = 1) is much greater
than the probability of the two-photon events (n = 2):

WA = D) IWPA (= 2)~ E > 1.

When the length of the pulse (A) increases, the contribution
of the first term in Eq. (3) decreases exponentially due to
I, and the prediction of the FPA approaches the IPA one.
The figure illustrates our prediction for the cross sec-
tions of the et e~ production as a function of Vs in the
threshold region for finite pulses with A = zN. One can
see that in the subthreshold region, Vs =0.85-1.02 MeV,
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the cross section for short pulses is significantly greater than
in the IPA and the difference may reach one or two orders
of magnitude for & = 0.1 and & = 0.01, respectively. Such
a nontrivial dependence of the cross section (production
probability) on the pulse duration must be taken into ac-
count in the evaluation of ¢* e~ pair production in cascade
processes produced by the high-power laser fields.
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du3zuka HeiliTpuHo: yroJ 03 usmepen
B Jxcnepumenrte Daya Bay

DjeMeHTapHas 4aCTUIa HEHTPHHO OblIa MpeIoKeHa
B. INTaynu B 1930 1. kak mOMBITKAa OOBSCHUTH HETIPEPBIBHBIN
CIIEKTp 2JIEKTPOHOB B OeTa-pacnajax siaep ¥ «HETpaBUIIb-
HYIO» CTaTUCTHUKY s1JIEP OLium 14N. [TepBoe nokoneHue 3Tux
HEHTPaJIbHBIX YacTHUIl OBUIO OTKPHITO B SKCIIEPUMEHTAX C
PEaKTOPHBIMU aHTHHEUTpHUHO B 1956 1. IlockoibKy pox-
JICHHE M JETEKTUPOBaHME 3TUX YACTHUI] CONPOBOKAAIOCH
00s13aTeNIbHBIM TIOSIBICHUEM JJICKTPOHA W MO3UTPOHA CO-
OTBETCTBEHHO, OHU OBUTH Ha3BaHBI AIEKTPOHHBIMU aHTH-
HelTpuHOo. B 1962 1. ObUIO OTKPHITO HOBOE IOKOJECHUE
HEUTPUHO — YaCTHIl, POXKAECHUE U JETEKTUPOBAHHE KOTO-
PBIX 00513aTENILHO COMPOBOKAAIOCH POXKACHUEM WIIN YHHU-
yTO’KEHHEM MIOOHa. HakoHel, TpeTbe MOKOIEHNE HEUTPH-
HO OBLIO 3KCIEPUMEHTAIBHO 3aPErHCTPUPOBAHO TONBKO B
2000 . — poKIEHHE ATUX YAaCTULl COMPOBOXKIAETCS MO-
SBJICHUEM WJIM MCYC3HOBEHHEM Tay-JIENTOHAa. Takum 00-

pa3oM, KaKI0OMy MOKOJICHHIO HEWTPUHO OBUIO MPUIHCAHO
HOBOE KBaHTOBOE YHCIIO — (IIUBOP.

OpHaKo B 3KCIEPUMEHTAX, B KOTOPBIX HEUTPUHO IPO-
XOAMIIO JOCTATOYHO OOJIBLIOE PACCTOSHUE 10 ITYTH K AETEK-
TOPY, BBISICHHIIOCH, 4TO (I3MBOPHOE YMCIIO HE COXPAHSET-
csl, T. €. HEUTPHUHO, POKJICHHBIE C OTHUM (PIPHBOPOM, MOTYT
OBITH 3apETHCTPUPOBAHBI B IETEKTOPE KaK HEUTPUHO APY-
roro ¢uaiiBopa. bonee Toro, okazanoch, 4TO BEpOSITHOCTh
coxpaHeHus (rdIMBOpa UM MOSIBICHHUST HEUTPHHO JIPYroro
(idiiBOpa MEPHOANICSCKH MEHSETCS B 3aBUCUMOCTH OT OT-
vomeHus L/E, rme L — paccTOSHHE MKy UCTOUYHHKOM
W IETEeKTOPOM HEUTPHUHO, a £ — DHEprusi HeHTpuHO. ITO
SIBICHUE HOCUT Ha3BAHUE HEUMPUHHBIX OCYULIAYUL.

O¢pdexr ocnmmiamMi HEWTpUHO OBUT TeopeTHye-
CKH TpE/ICKa3aH BBLAAIOIINMCS (H3UKOM, pabOTaBIINM B
OUN, b. M. TTonrexopso eme B 1957 . B ocHoBHOM 0:1a-
ronaps bpyno Makcumosuuy Ilontexopso B /lyoHe Oputa

D. Naumov

Neutrino Physics: Angle 0,3 Measured
in Daya Bay Experiment

The elementary particle termed a neutrino was proposed
by W. Pauli in 1930 to explain the continuous spectrum of
electrons in beta decays of nuclei and the “incorrect” statis-
tics of the °Li and '*N nuclei. The first generation of these
neutral particles was discovered in experiments with reac-
tor antineutrinos in 1956. Since production and detection
of these particles was inevitably accompanied by appear-
ance of an electron and a positron, they were called elec-
tron neutrinos. In 1962, a new generation of neutrinos was
discovered. Their production and detection was inevitably
accompanied by production or annihilation of a muon. Fi-
nally, the third generation of neutrinos was experimentally
observed as late as 2000. Their production is accompanied
by appearance or disappearance of the tau lepton. Thus, a
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new quantum number, flavor, was assigned to each neutrino
generation.

However, in the experiments where the neutrino cov-
ered quite a long distance on the way to the detector it was
found the flavor is not preserved; i.e., neutrinos produced
with one flavor can be detected as neutrinos of another
flavor. Moreover, it turned out that probability for flavor
preservation or for appearance of neutrinos with a different
flavor periodically changed, depending on the L/E ratio,
where L is the distance between the source and the detector
of neutrinos and E is the neutrino energy. This phenom-
enon is referred to as neutrino oscillations.

Neutrino oscillations were theoretically predicted by
B.Pontecorvo, a renowned physicist who worked at JINR,
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CO3/1aHa Hay4Hasl IIKoJIa PU3MKOB, TEOPETUUECKHU U JKCIIe-
PUMEHTAJIBHO UCCIIEIYIOLIUX MPUPOAY HEUTpUHO. B HacTo-
simee Bpemst B OVSAU pasBepHyTa mmpokas mporpamma pa-
00T 10 HEUTPUHHOH (hU3MKE, BKIIOYAOIIast IKCIIEPHUMEHTBI
C YCKOPUTENBHBIMHU, COJTHEYHBIMH, PEAKTOPHBIMHU, I'€0- U
acTpoU3NIECKIMHU HEUTPUHO, a TAK)KE COOTBETCTBYIOINC
TEOPETUYECKUE UCCIIECOBAHNSI.

HeiiTprHHbIE OCIMIUISINN OB OOHApYKEHBI B PsJie
9KCIIEPUMEHTOB C COJIHEYHBIMHU, aTMOC(EPHBIMH, yCKOPHU-
TEJILHBIMU U PEaKTOPHBIMHU HEHTPHHO ¥ aHTHHEHTpHHO. Jlo
CHIX TTOp HaOJIIOIAINCh MEPEX0JIbl MKy HIEKTPOHHBIMU H
MIOOHHBIMU HEHTPHHO, a TAKXKE MEKAY MIOOHHBIMH U Tay-
He#lTpuHo. [IpyruMu cioBaMu, HaOJMIOAIOCH CMEIINBaHNE
MEXIy MEPBBIM M BTOPBIM M MEXIY BTOPHIM M TPETbUM
MOKOJICHUAMHU HEUTpHuHO. CMEIINBaHNE MEXIy MEPBHIM U
TPETHUM TOKOJICHUSMH HEWTPHUHO 10 CHX TOp He HalIo-
JIalioch — OOHApYKUTh €r0 MOCTABMIIN CBOCH 1IEJIbI0 cpasy
HECKOJIBKO 3KCIIEpUMEHTOB. Cpeu HUX 3KCIIEPUMEHTHI ¢
yckoputensHbIMU HettTprHO: T2K (Anonus), Nova (CIHIA)
U JKCHEPUMEHTHI C PEaKTOPHBIMU aHTUHEWTpHuHO: Daya
Bay (Kuraii), Double Chooz (®panuus), RENO (FOxnas
Kopes).

B o0miem cryyae cMemmuBaHWE TpeX MOKOJCHUH Heil-
TPHUHO B CTAaHJAPTHON MOJIENIN OIMCHIBAETCS TPEMsI yIIIaMU
cvenmBanus (0, 0,3 0y3) n ommoit dasoit (dcp), oTBET-
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cTBeHHOM 3a HapymeHue CP-uetHocTu. B TO Bpems kak
yrisl 05, 053 ObUIM M3MEpEHBI B HEHTPHHHBIX 3KCIEPH-
MEHTaX, 3HaueHHe yria ()3 0CTaBanoCh HEH3BECTHBIM.
B psize sxcriepuMeHTOB ObUIM MOCTAaBIECHBI TOJIBKO BEPX-
HHUE TPEJIeNbl Ha 3TOT YToJl, U3 YeTO MOXHO OBLIO 3aKIIIO-
YHTh, YTO sin226’13 He Gonbue yeM 0,15. Takum o6pazom,
OBLIO OYEBHJTHO, YTO JaXKe i ()3 He paBeH HyII0, TO OH
BEChbMa MajJ U CHJIBHO OTIIMYAETCS OT YIVIOB CMELIMBAHUS
0,5 = 34 u 0,3 = 45. BennunHa 3T0T0 yIiia HMEET MPHH-
[UMHaJbHOE 3Ha4deHue. [Ipu HyaeBOM 3HAYCHHUHU Y HAC HE
ObU10 OBl BO3MOYKHOCTH H3MEPHUTH B OCIMJUISIIMOHHBIX
9KCIIEpUMEHTax a3y Ocp — Mapamerp B COBPEMEHHOM
KOCMOJIOTHH, (YHIaMEHTAJIbHO BAKHBIN Ul ITOHWMAaHUS
6apHo- ¥ JIeNTOreHe3unca.

ITepBble yka3aHus Ha TO, 4TO O3, BEPOSTHO, HE PaBeH
HYJII0, TIPUIIUIA U3 YCKOPUTENbHBIX dKcnepuMeHToB T2K
u MINOS (CIIA) u peakropHoro skcnepuMenta Double
Chooz, B KOTOpBIX, OIHAKO, CTATUCTHYECKast 3HAUMMOCTb
9TOTO yKa3aHUs HE NpeBbIIIana 2,5 CTaHAAPTHBIX OTKIIO-
HEHHS.

B mapre 2012 r. B peakropHoM 3kcrniepuMente Daya
Bay BriepBble ObII HaJIeKHO N3MEPEH HEIMOCTAIOIUI Yo
cmernnBanus 5. VI3MepeHHOe 3HAaYCHHE OKa3alloCh paB-
HeM sin®26;; = 0,092 = 0,016 (crar.) + 0,005 (cuct.) u

as far back as 1957. Owing mainly to his effort, a scien-
tific school of physicists involved in theoretical and experi-
mental investigations into the nature of the neutrino was
established in Dubna. Now JINR carries out a wide range
of research on neutrino physics, including experiments with
accelerator, solar, reactor, geo-, and astrophysical neutrinos
and the related theoretical studies.

Neutrino oscillations were found in a number of ex-
periments with solar, atmospheric, accelerator and reactor
neutrinos and antineutrinos. Up to now, electron—-muon and
muon—tau neutrino oscillations have been observed. In other
words, it was mixing between the first and second genera-
tions and the second and third generations. Mixing between
the first and third generations has not been observed yet,
and the search for it has become an objective of several ex-
periments, including the accelerator neutrino experiments
T2K (Japan) and Nova (the United States), and the reactor
antineutrino experiments Daya Bay (China), Double Chooz
(France), and RENO (South Korea).

In the general case, mixing of three generations is de-
scribed within the Standard Model by the mixing angles 6,,,
0,3, and 0,5 and one phase Ocp responsible for CP viola-
tion. While the angles 0, and 0,3 were measured in the
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neutrino experiments, the value of the angle 65 remained
unknown. Several experiments yielded only upper limits
for this angle, which allowed the conclusion that sin”26,5
is no greater than 0.15. Thus, it was obvious that even if
0,5 is not zero, it is quite small and greatly different from
the mixing angles 6,, = 34 and 6,53 = 45. The value of
this angle is of fundamental importance. If it were zero, we
could not measure the phase Ocp in oscillation experiments,
and this parameter of modern cosmology is fundamentally
important for the understanding of baryogenesis and lepto-
genesis.

The first indications that )5 appears not to be zero
were obtained from the accelerator experiments T2K and
MINOS (the United States) and the reactor experiment
Double Chooz, where the statistical significance of the in-
dications was no higher than 2.5 standard deviations, how-
ever.

In March 2012, the Daya Bay reactor experiment
became the first to allow reliable measurement of the
missing mixing angle @;. The measurement yielded
sin22€13 =0.092 + 0.016 (stat.) = 0.005 (syst.) with the
statistical significance about 5.2 standard deviations. This
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HMMEJIO CTaTUCTHUYECKYI0 3HaYUMOCTh IPUMEpPHO 5,2 cTaH-
JAPTHBIX OTKJIOHEHUs. Beckope 3a 3TUM OTKPBITHEM IOce-
JIOBAJO TMOATBEP)KACHHE OT PEAaKTOPHOTO SKCIEpUMEHTa
RENO, B KOTOpPOM €O CTaTUCTUYECKON 3HAYUMOCTHIO OKO-
710 4,9 cTaHAAPTHBIX OTKIOHEHHS TaKXKe HAOIIOIanocCh mMo-
XoKee 3HaueHue sin’ 20,5. B nione 2012 r. Ha ocHOBE J0-
TIOJTHUTEIBHOW HAKOIUICHHOW CTaTHCTHKU KoJutabopanust
Daya Bay emie yrounuia cBoil pesynsrar. Teneps Benuuu-
Ha sin’ 26,3 =0,089 £ 0,010 (crar.) + 0,005 (cuct.) u3Bect-
Ha CO CTaTHCTHYECKOHW 3HAUMMOCTBIO OKOJIO BOCBMHU CTaH-
JApTHBIX OTKJIOHEHUH. [lapagokcaibHO, HO Ha HACTOSILLMI
MOMEHT YTOJI CMEIINBaHusA 0)3, CaMblii HEONPEIeICHHBIH
JI0 HEJaBHETO BPEMEHHU, 0Ka3aJcs U3MEPEHHBIM C PEKOP/-
HOI TOYHOCTBIO — JIydIllel, YeM yIIbl CMelnBanus 0,5,
053!

Kak yxe ObLJIO OTMEYEHO, OCHOBHAs 3aciiyra B OT-
KPBITHH HEHYJIEBOTO 3HAYCHHS ymia cMmemmBanus 03 u
€ro MPEIM3HOHHOM HM3MEPEHHH MPUHAIICKUT SKCIIEPH-
meHty Daya Bay, KOTOpBIi M Ha CErofHs OCTaercs IMO-
CTaBIIMKOM HanOosee TOYHOW MH(OpPMAIMHM O BEJINYMHE
0,5. Dxcnepument Daya Bay mpoBomuTcs B KHTaiCKOi
npoBuHIMHK [llenpuwkens cunamu 230 GU3NKOB U3 pa3HBIX
ctpan: CIIA, Kuras, TaiiBans, ['onkonra, Yexun u Poc-
cun. Poccuiickasi cTopoHa TpencTaBieHa Tpynnoi ¢pusu-
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xoB u3 OUSAUN: M.Tonuap, }O.Topuymkun, /1.Haymos,
E.Haymosa, 1. Hemuenok, O.CmupHoB, A.OnbIIEBCKUH.
JyOHeHckne QU3NKH aKTHBHO YYaCTBYIOT B DKCIIEPUMEH-
T€, HaYMHAs C TEepUOAa MOJATOTOBKH MPOEKTa, KOrAa Co-
BMECTHO C KOJUIETaMH M3 XapbKOBCKOTO MHCTUTYTa CIIMH-
THJUTALMOHHBIX MaTepHaioB OBLIN MPOBEACHBI PAOOTHI 11O
ONTUMH3AIMU COCTAaBA M HANAXKUBAHUIO MPOMBIIIIEHHOTO
MPOM3BOCTBA T0OOABOK B JKUAKHIA CHMHTWILIITOP. [ pymma
OUSAN mpuHMMaeT caMoe HEMOCPEICTBEHHOE ydacTHe B
aHaJIM3€ SKCIIEPUMEHTAIBHBIX JIAHHBIX, B TOM YHCIIE B W3-
MepeHHH yria 03, pa3sBUTHH IPOrPAMMHOTO 00€CIICUCHHS
9KCIIEPUMEHTA.

[punmun paboTel sKkcrepuMeHTa Daya Bay 3axutro-
yaeTcs B ciexyromeM. Peakropnsiil kommiuekc Daya Bay,
pacronoXeHHbli Ha Oepery onHOMMeHHOro 3anuBa FOxHo-
Kuratickoro mopsi, coctouT u3 Tpex rpymr: Daya Bay, Ling
Ao u Ling Ao 2 (puc. 1).

Ob6mas TepMaibHast MOIIHOCTh 17,4 I'BT cTaBut pe-
akTOpHBIM KomIuieke Daya Bay B msTepky cambIx MOLI-
HBIX PEaKTOPHBIX KOMIUIEKCOB MHpa. AHTHHEHUTPUHO, UC-
MyCKaeMble PEaKTOpaMH, PETUCTPUPYIOTCS WACHTUYHBIMU
JETeKTOpaMH aHTUHEHTPUHO, PACHOJIIOKEHHBIMH B ABYX
OMMKHNX AKCIIEPUMEHTAIBHBIX 3alax (0 /JBa JIETEKTOpa)
U B JAJIbHEM 3ajie (4eThIpe AeTeKTopa). AHTHHEHTPHHHBIC
JETEKTOPHl B OMIKHHUX 3ajlaX IMO3BOJISIOT OCBOOOTUTHCA

measurement was soon confirmed in another reactor ex-
periment, RENO, where a similar value of sin’26,; was
observed with the statistical significance about 4.9 standard
deviations. In June 2012, based on the further accumulated
statistics, the Daya Bay collaboration refined the value.
Now it is sin224913 =0.089 = 0.010 (stat.) = 0.005 (syst.)
with the statistical significance about eight standard devia-
tions. Paradoxically, the mixing angle 5, most obscure
until recently, turned out to be measured with a record ac-
curacy, higher than the mixing angles 0,, and 0,3!

As was already mentioned, the major contribution to
the discovery of the nonzero value for the mixing angle 6,4
and its precise measurement was made by the Daya Bay
experiment, which still remains to be the source of the most
accurate information on ;5. The experimental site is near
the city of Shenzhen, China. The participants in the ex-
periment are about 230 physicists from the United States,
China, Taiwan, Hong Kong, the Czech Republic, and Rus-
sia, which is represented by a JINR team: M. Gonchar,
Yu. Gornushkin, D.Naumov, E.Naumova, I. Nemchonok,
O.Smirnov, and A.Olshevskiy. The JINR physicists have
been taking an active part in the experiment since its prepa-
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ration stage, when the work on optimization of the compo-
sition and launching the production of dopes for the liquid
scintillator was carried out together with the colleagues
form the Kharkov Institute of Scintillation Materials. The
JINR team participates in the analysis of the experimental
data, measurement of the angle 6,5, and development of the
software for the experiment.

The Daya Bay reactor complex situated at the coast of
Daya Bay, a bay of the South China Sea, consists of three
parts: Daya Bay, Ling Ao, and Ling Ao II (Fig. 1). With its
total thermal power of 17.4 GW, this reactor complex is
one of five most powerful reactor complexes in the world.
Antineutrinos emitted by the reactors are recorded by iden-
tical antineutrino detectors placed in two near experimental
halls (two detectors in each) and in the far hall (four detec-
tors). The antineutrino detectors in the near halls allow the
uncertainties to be eliminated in the values of the absolute
antineutrino flux and the antineutrino—proton interaction
cross section because the neutrino oscillation effect for near
detectors is small. Measurement of the ratio between the
numbers of antineutrino interactions in the far hall and in
the near halls (with a correction for the standard decrease in
the flux with distance) allows antineutrino oscillations to be
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Puc. 1. Peakropnsiii komiuiekc Daya Bay OT HCONPEICICHHOCTH B 3HAHUM a0COJIFOTHOTO
MMOTOKa AHTUHEHTPHUHO M HEONpeAeICHHOCTEH
B CEUCHHMH B3aHUMOJEHCTBHS AHTUHEUTPHHO C
IIPOTOHOM, MOCKOJIBKY 3(dexT oT ocummsunit
HEUTPUHO A7 OMMKHMX NETeKTOpoB Mai. M3-
MEPEHHE OTHOUICHUS 4YHCIA B3aMMOJEHCTBHI
AQHTUHEHTPUHO B JIaIbHEM 3aJI€ K aHAJIOTHIHOMY
¢ YHCITy B OIMIKHUX 3al1ax (C y4eTOM IOMNpaBKH Ha
Overburden: ~265 mwe CTaHAAPTHOE YMEHBILICHNE ITOTOKA C PACCTOSHU-
HiEple baslinees 248 y €M) I103BOJISET IPAKTHYECKH OE3MO/IETBLHBIM 00-
_ pa3oM OOHaPYKHUTh OCUMIUIALUH AaHTHHEHTPHUHO.
" - & PaccTosHHe 10 HanbHHUX IETEKTOPOB OBLIO CIie-
;' ‘.];.ing Aﬁ 1 : UATbHO ONTUMH3UPOBAHO IUISI MAaKCHMaJIbHOM

reaciérs : YYBCTBUTEIBHOCTH K MCCIEIYEMBIM OCIHILISA-

: IUSIM.

J1st neTeKTUpOBaHUS AHTUHEHUTPUHO HC-
OJIb3YETCsl peakuusi oopaTrHoro Oera-pacnaja:
AQHTUHEHTPUHO NP B3aUMOJICHCTBIH CO CBOOOI-
HBIM TIPOTOHOM POKAAET MO3UTPOH M HEHTPOH.
'amMa-KBaHTBI, HCITyCKacMble IIPU PacIpocTpa-
HCHHU MO3UTPOHA B KUJIAKOM CHUHTUIUIATOPE U
€ro TOCIEIYIOeH aHHUTWIALUY C 3JIEKTPOHOM
CpeJibl, CIIy>KaT EPBOM METKON aHTUHEHUTPUHHO-
ro cobbiTus. B cpennem uepe3 30 Mxc HEHTpPOH
3aXBaThIBACTCS INOO MTPOTOHOM, THOO CTIeIHANb-

= Overburden: ~860 mwe
4 Weighted baseline: ~1650 m

Fig. 1. Daya Bay reactor complex

Puc.2. doroymHoxxuTenu
Ha BHYTPEHHEH NOBEPXHOCTU aHTUHEHTPUHHOTO AETEKTOpa

revealed in a practically model-free way. The
distance to the far detectors was specially op-
timized to provide maximum sensitivity to
the oscillations of interest.

Antineutrinos are detected through the
reversed beta decay: interaction of an anti-
neutrino with a free proton results in produc-
tion of a positron and a neutron. Gamma rays
emitted during the propagation of the posi-
tron in liquid scintillator and its subsequent
annihilation with the electron of the medium
are the first indication of the antineutrino
event. In some 30 us the neutron is captured
either by the proton or by gadolinium nuclei
specially introduced in the liquid scintilla-
tor; another burst of light is produced, which
serves as a second indication of the antineu-
trino event. Bursts of light in the scintillator
are detected by photomultiplier tubes in-
stalled on the inner surface of the antineu-
trino detector (Fig.2).

The antineutrino detectors have a three-
zone structure: the inner zone contains liquid  Fig. 2. Photomultiplier tubes installed on the inner surface of the antineutrino detector
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HO BBEJICHHBIMH B JKHJIKUH CIMHTHIIISITOP SAPAMU I'a 101~
HUSI, TIOPOXKIAsi HOBYIO BCHBIIIKY CBETa, KOTOPAsi CIYKUT
BTOPOH METKOM aHTHHEHTPHUHHOTO COObITHS. Bcemblimku
CBETa B JKHJIKOM CHMHTWILIATOPE pErucTpupyrorcsi (oro-
YMHOXKUTEJSIMH, YCTQHOBJICHHBIMH Ha BHYTPEHHEH mO-
BEPXHOCTU aHTHHEHTPUHHOTIO aeTeKkTopa (puc.2).

AHTHHEHTPUHHBIE JETEKTOPHl HMMEIOT TPEX30HHYIO
CTPYKTYpY: BHYTPEHHsISI 30Ha COJAEPKHT >KUJIKUH CIHH-
THJUIATOP C J0OaBJICHUEM Ta/IOJMHUSI, BHEIIHSS 30HA 3a-
TI0JTHEHAa MUHEPAJIbHBIM MAacJIoM, 30Ha MEK/1y HUMH COJiep-
JKHUT JKUJIKUH CHMHTHIUIATOpP Oe3 100aBiIeHHs TaI0JHHUS
(puc.3). Takast cTpyKTypa JeTeKTOopa M03BOJIsieT H30aBUTh-
cs1 oT (hOHA, CBSI3AHHOTO C PaJHOAKTHBHOCTHIO FTOPHBIX MO-
POJl, OKPY>KAIOIUX JETEKTOPBL, a TAKKe He TPeOyeT PEeKOH-
CTPYKLUMH BEpIINHBI B3aWMOJCHCTBUS aHTUHEUTPUHO 3a
CUET YETKO OIpEEJICHHON BHYTPEHHEH 30HBI, colepka-
el MPUMECH sIJIep I'aJONNHHSL.

Puc. 3. TpexzoHHas CTPpyKTypa aHTHHEHTPHHHOTO
JIETEKTOpa

Fig. 3. Three-zone structure of the antineutrino detector

scintillator doped with gadolinium, the outer zone is filled
with mineral oil, and the zone between them contains liquid
scintillator without gadolinium (Fig.3). This structure al-
lows getting rid of the background caused by the radioac-
tivity of the surrounding rocks and does not require recon-
struction of the antineutrino interaction vertex, which is due
to the clear-cut inner zone containing gadolinium nuclei.
An important feature of the Daya Bay experiment is
weakly automatic calibration of the antineutrino detectors.
Regular calibration allows systematic uncertainties to be
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BaxHoli 0ocoOcHHOCTBIO JKcmepuMmeHTa Daya Bay
SIBJISIIOTCST KAJIMOPOBKM aHTHHEHTPUHHOTO JIETEKTOPa, KO-
TOpBIE TIPOBOMATCS ABTOMATWYECKH B €KCHEACTHHOM pe-
xkume. PerynspHsie KaaTuOpPOBKU MO3BOJISIOT CYIICCTBEHHO
YMEHBIIUTh CUCTEMAaTHUECKHE HEONPEeICHHOCTH, a TakK-
)K€ JIAI0T BOBMOXKHOCTB TIOCTOSIHHO OTCJIC)KUBATH CTAOWIIb-
HOCTPH PaOOTHI AETEKTOPA.

OOpariM BHHMaHHE Ha TO, YTO PE3YJIBTAThl HKCIICPH-
MeHTa Daya Bay no uzmepenuto sin? 20,; GbLIN MOy YEHBI
MIPH WCTIOJIG30BAaHUM TOJBKO IIECTH WM3TOTOBICHHBIX [Ie-
TEKTOPOB aHTHHEHTPUHO (M3 BOCHMH COIVIACHO MPOCKTY).
B mmanax xoyutabopaunu cOopka U ycTaHOBKa OCTaBIIUX-
cs1 1ByX AetektopoB B TeueHue 2012 1. Oxugaercs, 4To B
ommkaiimme roxel sxcriepuMedT Daya Bay Oyner mHanbonee
MPEIU3UOHHBIM UCTOYHHKOM HAIIMX 3HAHUH 00 yIiie cMe-
wuBaHus 05, a TakKe CyMeeT NPOJIUTh CBET Ha HEKOTOPhIe
JpYTrHe HHTEPECHBIC BOIPOCH B (JU3MKE HEHTPHHO.

substantially decreased and the detector operation stability
to be continuously monitored.

Note that the results of the Daya Bay experiment on
the measurement of sin®26,; were obtained with only six
antineutrino detectors (out of the projected eight). The col-
laboration plans to assemble and install the remaining two
detectors within the year 2012. It is expected that in the
coming years the Daya Bay will be the most precise source
of our knowledge of the mixing angle 6,5 and will shed
light on some other interesting problems of neutrino phys-
ics.




B JIABOPATOPUAX MHCTUTYTA

O. Kynuxoeg
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UDBP-2 B0300H0BU pad0Ty HA PU3HUYECKHUUA IKCIIEPUMEHT

B xonue mas 2012 r. B OUSIN nocne macuirabHol Mo-
nepHu3anuu peakropa MBP-2 ObuT poBeneH ero mepBhIi
PEryISIpHBIA MK Uit (U3MYECKUX HDKCIIEPUMEHTOB Ha
BBIBE/ICHHBIX ITydkaxX HeHTpoHOB. Peakrop MBP-2 — um-
ITYJICHBIM PEaKkTop Ha OBICTPBIX HEUTPOHAX C IEPUOAH-
YeCKON MOAYNSAIMEl PEeakTHBHOCTH, KOTOPHI oOmamaer
YHHUKAJIbHBIMU XapaKTePUCTUKAMU: IIPU CPEeHEN TEeMI0BOH
MotrHocTH 2 MBT peakTtop B UMITylbce TEHEPUPYET MOIII-
HocTh okoJo 2 000 MBT.

Hauunas ¢ 1984 r. peakrop 0e3aBapuitHO OoTpaboTa
routy 50 ThICAY 4acoB ISl HAyYHBIX HKCIEPHMEHTOB U B
koHie 2006 1. HyXKJaJlcs B 3aMEHEe OCHOBHOTO 00O0pyo-
BaHMA. MoziepHHU3anus Kacauach BCEX JKU3HEHHO BaXKHBIX
Y3JIOB YCTaHOBKH M ObUIa MpPOBEAEHA B PEKOPJHO KOPOT-
KM€ CPOKH — BCEro 3a 1Tk JieT. [lepecTpoeHa akTuBHas
30Ha, MOJIEPHU3UPOBAHBI TOIUIMBHBIE JJIEMEHTHI, BBEJE-
HBl B CTPOH HOBBIE OTpaKaTelu W3 HUKEISl M CTajlH, HO-
Basi aBTOMaTH3UPOBAHHAsl CHCTEMa YIIPABJICHHS ¥ 3aIHTHI,
HOBBIC CHCTEMbI YHPABJICHUA W KOHTPOJIA NMEPEMCIICHUA

O. Culicov

pabounx opraHoB ¥ ap. brarogaps 0coObIM TEXHUYECKUM
pELICHUSIM CO3JaHbl OoJiee JIONTOBEYHBIE MO CPABHEHHUIO
C TPEABIIYIIMMH TOIBWKHBIH OTpa)xarenb (CPOK CIyX-
Ob1 yBenmuueH B 2,5 pas3a) W akTuBHas 30Ha (B 1,5 pasa).
HoBblif KOMIUIEKC KPHOTEHHBIX 3aMeUINTeNell MO3BOJIUT
MOBBICUTE 3((GEKTUBHOCTh HCHONB30BAHUSI HEHTPOHOB
B JKCIIEPHUMEHTaX Ha BbIBEIEHHBIX ITyukax B 20-30 pa3.
B peanuzamuu mporpammbl ycoBepiieHcTBoBaHus NBP-2
yuactBoBaiu, B yactHoctu, OUSAN, OAO «Hayuno-uc-
CJIEIOBATENbCKUI U KOHCTPYKTOPCKHUN HMHCTUTYT 3HEPro-
texuukn — uMm.  H.A.Jlomnexans»,  Bcepoccuiickuit
Hay4YHO-UCCIIeIOBATEIbCKUM HMHCTUTYT HEOPraHWYECKHX
MateprajioB uM. akagemuka A.A.Bousapa, IO «Masky,
OAO «HIIO TI'enuiimain», OAO «HCTUTYT 3MEKTPOHHBIX
ynpasstronux MamuH uM. U. C. Bpyka», 3A0 «CHUNII-
CUCTEMATOM», OAO «I'CIT».

MopnepansupoBanssiii peaktop MBP-2 — 310 ycTa-
HOBKA, PEKOpJIHAsl O M0KA3aTessIM HHTEHCUBHOCTH OTOKA
HEHTPOHOB B HMITYJIHCE M TIO OPUTHHAIBHBIM TEXHUUECKUM

The IBR-2 Reactor Has Reopened for Physics Experiments

At the end of May 2012, after a large-scale moderniza-
tion the first regular cycle of the IBR-2 reactor for physical
experiments on the extracted neutron beams was carried out
at the Joint Institute for Nuclear Research in Dubna. The
IBR-2 facility is a pulsed fast neutron reactor with periodic
modulation of reactivity, which possesses unique charac-
teristics. At an average thermal power of 2 MW the reactor
power in pulse is about 2000 MW.

Having operated trouble free since 1984 for nearly
50 thousand hours for scientific experiments, at the end of
2006 the reactor needed replacement of its basic equipment.
The modernization was carried out in record-breaking time
(only five years) and involved the reconstruction of all vi-
tal units of the facility. The reactor core was rebuilt and
fuel elements were modernized, there also appeared new
reflectors of nickel and steel, a new automatic safety con-
trol system, new control systems of movable operating el-
ements, etc. Unique technical solutions made it possible
to construct a more durable movable reflector (its service
life increased 2.5 times) and the reactor core (1.5 times),
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as compared to the previous ones. A new complex of cryo-
genic moderators will allow an increase in the efficiency of
using neutrons in experiments on extracted beams by a fac-
tor of 20-30. Among the organizations that took part in the
realization of the ten-year programme are JINR, the Open
Joint Stock Company “Dollezhal Research and Develop-
ment Institute”, the Bochvar High-Technology Research
Institute of Inorganic Materials, the Federal State Unitary
Enterprise “Mayak Plant”, the Open Joint Stock Company
“Research and Production Association of Helium Engi-
neering” (GELIYMASH), the Bruk Institute of Electronic
Controlling Machines, the Joint-Stock Company “Scien-
tific Research Institute of Instrument Engineering” (SNIIP-
SYSTEMATOM), and the Open Joint Stock Company
“State Specialized Design Institute” (GSPI).

The modernized IBR-2 reactor is a facility remark-
able for its record-breaking neutron flux intensity in pulse
and unique technical solutions. Fourteen horizontal beams
equipped with 15 spectrometers are available for scientific
investigations to implement a wide research programme
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pemeHusM. OH umeet 14 ropu30HTaIBHBIX MyYKOB [T Ha-
YUHBIX 3KCIIEPUMEHTOB, OCHAILIEHHBIX 15 cnekTpomeTpamu,
Ha KOTOPBIX Pa3BepHyTa LIMPOKas IpOorpaMMa HUCCIe0Ba-
HUM B o0sacTn (PU3UKU KOH/ICHCUPOBAHHOTO COCTOSIHUS U
siiepHoit pu3nku. YcTaHOBKa BKIIIOYEHA B €BPOIEHCKYIO
MporpamMMy pPa3BUTUS HEHTPOHHBIX HCCIEIOBAHUI U sIB-
JII€TCSI €IUHCTBEHHBIM BBICOKOIIOTOUHBIM JIEHCTBYIOLIUM
HMMIYJIbCHBIM UCTOYHUKOM HEHTPOHOB HE TOJIbKO B PD, HO
U BO BCeX cTpaHax-ydactHunax OMAN.

B 2012 r. Bo300HOBIIEHA TIpOrpaMMa I10JIb30BaTelIeH,
KOTOpasi IO3BOJIIET YUEHBIM BCEro MHpa MpHUE3KATh
B JlyOHy u ncnons3osars criekrpomerpbl UBP-2 s
CBOMX McClefoBaHUI. B urore mepsoro mocie Mo-
JICpHU3AIMM peaKTopa KOHKypca 3asBOK Ha ydacTue
B 9KCIIEPUMEHTaX MX ObUIO moiyueHo 164. B npose-
JICHUM HWCCJIEeJIOBaHNi Ha ycraHoBKax JlaGoparopuu
HeltponHoW ¢uzuku uM. M. M. dpanka OUSIN 3aun-
TepecoBaHbl (PU3NKH, MaTepUaiOBE/Ibl, XHMHUKH, OHO-
JIOTH, T€OJIOTH U ApPYTrHe yueHble U3 17 cTpaH Mupa.

C nomoIplo peakropa OyayT MPOBOIUTHCS IKC-
MIEPUMEHTHI 110 U3YUYEHUIO CBOMCTB MaTepHaJIOB NP
SKCTPEMAaJIbHBIX YCIIOBHSIX, B TOM YHCIIE MCCIIENO0Ba-
HUS HOBBIX HAHOMATEPHAJIOB, KOTOPbHIE HCIONb3Y-

Jlaboparopus HelTporHOM Gusunku um. . M. @panka.
Peaxropusiii 3a1 UBP-2

Frank Laboratory of Neutron Physics.
The IBR-2 reactor hall

in the field of condensed matter physics and nuclear
physics. The reactor is included in the European pro-
gramme for development of neutron investigations
and is the only operating high-flux pulsed neutron
source not only in the Russian Federation, but in all
the JINR Member States as well.

In 2012 the user programme was resumed, thus
allowing scientists from all over the world to come to
Dubna and use the IBR-2 spectrometers for their re-
search. As a result of the first call for beam-time pro-
posals announced after the completion of the reactor
modernization, 164 beam-time applications were re-
ceived. Scientists from 17 countries (among them are
physicists, chemists, biologists, materials engineers, geolo-
gists) took a keen interest in conducting experiments on the
instruments of the Frank Laboratory of Neutron Physics.

The IBR-2 reactor will enable scientists to study the
properties of materials under extreme conditions, including
novel nanomaterials that are used for hydrogen storage and
capable of performing various functions at the nanolevel,
to investigate the processes occurring in the Earth’s crust

AT THE LABORATORIES OF JINR
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IOTCSL JUIsl XpaHEHHUsI BOAOPO/A U BBIMOIHEHUS Pa3IMYHbIX
(GyHKLMI Ha HAHOYPOBHE, UCCIICIOBAHUS MIPOLIECCOB, TPO-
HCXOISIIINX B 3eMHOH Kope (HampumMep, 0ObsICHEHHE MpH-
Y1H BOSHUKHOBEHUS 3eMJIETPSICEHHI).

WzBectHpiii Oputanckuil mucarens Jxed Hyn mu-
call: « YHUKaJIbHOCTh BCETa UJIET pyKa 00 PyKy C OAMHO-
yecTBOM». MIMITyNbCHBIH peakTop Ha ObICTPBIX HEHTpOHAX
WBP-2 B JlyOHe, B cHily CBOCH YHHKAIBHOCTH, SIBISCTCS,
HA00O0pOT, TOYKOW HPUTSHKEHHUSI B CPEIe MHOTO0Opa3HOM
MEKIYHapOAHON HayKH.

(for example, to explain the reasons for the occurrence of
carthquakes).

Jeff Noon, a well-known British novelist, wrote that
uniqueness always goes hand in hand with loneliness. Nev-
ertheless, we believe that, quite on the contrary, due to its
uniqueness the IBR-2 pulsed fast neutron reactor in Dubna
will be a point of attraction to the international scientific
community.




CECCUIN NMKK ONAN

36-a ceccusa lporpaMMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa No PM3nKe KOHOEHCUPOBAHHBLIX cCpen COCTOs -
nacb 18-19 uioHA noa npeacenaTenLcTBOM npodecco-
pa B. KaHuepa.

Mpeacenatenb MNMKK kpaTKO M3MOXM OCHOBHbIE MOSO-
KeHus Joknaga, NnpeacTaBlieHHOro Ha Ceccmum YYeHoro co-
Beta OUAWU (despanb 2012 1), n 4ONOXKNUN O BbINOMHEHUN
pekoMeHgauun npegbigyiien ceccum MKK.

MmaBHbIN yveHbIn cekpeTapb ONAN H. A. PycakoBud
npoviHopmupoan [KK o pesontounn 111-i4  ceccun
Y4yeHoro coBeTa M 0 pelleHunsix Kommutera nOMHOMOYHbIX
npeacrasutenen ONAN (mapt 2012 1).

MKK BbICOKO OLEeHM NepBblli 3Tan paboTbl MOaepPHU3K-
poBaHHOro peaktopa MBP-2 n pekomeHaoBan BbINOMHUTL
nporpammy perynsipHbix on3n4ecKkmx 3KCNEPUMEHTOB B CO-
OTBETCTBUM C MOMUTMKOW Norfb3oBaTenei U pacnmcaHmem
paboTbl peakTopa Ha 2012 r., a Takke NPOAOIKUTL PpaboThbI
Nno CBOEBPEMEHHOMY BBOAY B 3KCryaTaumio MOAEPHU3NPY-
eMbIX PU3NYECKMX YCTAHOBOK Ha BbIBEAEHHbIX My4Kax Hen-
TPOHOB B COOTBETCTBMM C CEMUNETHUM NIAHOM Pa3BUTUA
OUAN. TIKK pekomeHaoBan akTMBHO MpoAoskaTe paboThbl
no Hanagke KpuoreHHow renuesoin yctaHoBku KIY-700 ans
npoBefeHuss Bcex HeobxoaMMbIX UCMbITAHWUIA KPUOTEHHOTO
3amMennMTens ansg HeMTPOHHbIX KaHanoB 7-11 npu pabote
peakTopa Ha MOLLHOCTH.

Mo nHdpopmaumm o nporpamMmme npuKnagHbIX Uccneno-
BaHui JIH® MKK ogobpun wmnpoknid Kpyr 3agad, kavyecTBo
OOCTUrHYTbIX pe3ynsraTtoB, aPPeKTUBHOE B3auMoaencTemne
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CO CTpaHaMu-yyacTHULAMU U BbIPa3un Hagexay, YTo Ha-
yano perynspHoOM 3Kcnfyatauum MOAEPHU3NPOBAHHOMO
peaktopa VIBP-2 nocnyxut ganbHenwemy pasButuio npo-
rpamMmbl nNpuknagHeix uccnegosanuin B JIH®, a takke noa-
nepxan ganbHeviwve paboTbl MO CO3QAHMIO CMEKTpoMe-
Tpuyeckoro obopyaoBaHUs A KOMMNeKca CneKTPOMETPOB
peaktopa VIBP-2.

MKK npuHsn kK cBeaeHnto psg AoKNagoB 0 Xo4e Moaep-
HM3aummn yctaHoBok JIH®. 3acnywas nHdopmaumio o npo-
rpecce B co3gaHun andpaktometpa OH-6, MKK ogobpun
pe3ynbsTaThl AaHHbIX paboT NepBoro NpuMopuTeTa, peanuay-
€eMbIX COrfacHoO 3annaHMpoBaHHOMY rpaduky, paccMmaTpu-
Bas 3aBeplueHve co3faHusa 6a3oBol koHdwurypaumm oud-
paktomeTpa OH-6 B 2012 r. kak ogHy M3 KNOYEBbIX 3adad
no pa3BUTMIO KOMMIIEKCA CNEKTPOMETPOB peakTopa NBP-2.

MKK 3acnywan goknag o TekyLlem COCTOSAHUN dypbe-
ondpaktometpa ®CL aona wnccnefoBaHWs BHYTPEHHMX
HanpsKeHWN U OTMETUI BaXXHOCTb 3 EKTUBHON paboThbI
YCTaHOBKM B MOSb30BATENBLCKOM PeXunMe, y4uTbiBasi He-
XBaTKy MogobHbIX npubopoB B Poccuu, a Takke BO3MOX-
HOCTb CYLLIECTBEHHOrO Yry4LleHns napaMeTpoB AudpakTo-
MeTpa B criyyae AarnbHelLero pa3suTus ero 4eTeKTopHon
CUCTEMbI Ha OcHoBe cumHTUnnaTopa ZnS. MNMKK HacToaTenb-
HO pekoMeHoBan akTMBU3MPOBaTb paboTbl MO CO34aHUto
MopAyren 4EeTEKTOPHOM CUCTEMbI HA OCHOBE CLMHTUNNATOpPA
ZnS ana ®CL v no pasBuTUIO HOBbIX TUNOB ZNS-4ETEKTOPOB
ONS HEWTPOHHBIX ANdPaKTOMETPOB Ha peakTtope VIBP-2.

The 36th meeting of the Programme Advisory Com-
mittee for Condensed Matter Physics was held on 18-
19 June. It was chaired by Professor V.Kantser.

The Chairperson of the PAC presented a short over-
view of the PAC report delivered at the 111th session of the
JINR Scientific Council in February 2012 and information
about the implementation of the recommendations taken at
the previous PAC meeting.

JINR Chief Scientific Secretary N. Russakovich in-
formed the PAC about the Resolution of the 111th session
of the JINR Scientific Council and the decisions of the JINR
Committee of Plenipotentiaries (March 2012).

The PAC highly appreciated the first stage of operation
of the modernized IBR-2 reactor, and recommended imple-
mentation of the programme of regular physics experiments
in accordance with the user policy and the schedule of the
reactor operation in 2012. It also suggested continuation of
work for the timely commissioning of the upgraded instru-
ments at the extracted neutron beams, in accordance with
the JINR Seven-Year Plan. The PAC recommended active
continuation of effort on the adjustment of the helium refrig-
erator KGU-700 in order to carry out all necessary tests of
the cryogenic moderator for neutron channels 7-11 with the
in-power operating reactor.
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The PAC noted the information on the FLNP programme
of applied research, and appreciated the broad range of
activities and quality of overviewed results, as well as the
effective collaboration with JINR Member States. The PAC
expects that the start of regular operation of the IBR-2 reac-
tor will have an additional impact on the development and
implementation of the FLNP applied research programme.
It also supported the future efforts towards the development
of equipment of neutron spectrometers at the IBR-2 spec-
trometer complex.

The PAC reviewed a number of status reports on up-
grades of FLNP instruments. Concerning the information on
the progress in constructing the DN-6 diffractometer, it ap-
preciated the activities in the realization of this first-priority
instrument, proceeding according to the schedule. The PAC
regards the completion of the basic configuration of the
DN-6 diffractometer in 2012 as one of the major tasks for the
development of the IBR-2 spectrometer complex.

The PAC heard a report on the current state of the Fou-
rier stress diffractometer FSD. It noted the importance of ef-
ficient operation in the user policy mode, taking into account
the deficiency of such devices in Russia, as well as the op-
portunity to significantly improve the diffractometer param-
eters in case of further development of the ZnS scintillator-
based detector system. The PAC strongly recommended
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MKK npuvHan Kk ceegeHuto OTYET Mo 3aBeplLuaroLLenca
Teme «[lpoBeneHne meguko-6uonornyeckmx nccrneaoBaHni
Ha agpoHHbIX nydkax ONAN» n npegnoxeHve o ee npoa-
neHuun Ha nepuog 2013—-2015 rr. NMKK nog4epkHyn BbICOKYIO
3Ha4YMMOCTb MOMYyYeHHbIX 3a MOCNeAHue TpW roga pesynsra-
TOB Kak B 06racTu KMMHUYECKUX UCCNeaoBaHui No npume-
HEHMVIO NPOTOHHON Tepanuu AN NeYeHns pasnuyHbIxX 3abo-
neeaHuii, Tak n B obnactn paguobuonorun. NKK otmetnn,
4YTO KNMHUYECKME UCCrefoBaHUS BCTYNalT B HOBYHO ¢haay,
Korga CTaHOBUTCS BO3MOXHbIM NMPOBOAUTL CTATUCTUYECKUN
aHanmM3 MnomnyYeHHbIX pe3ynbTaToB fleYeHus U OLEeHUBaTb
apdhekTUBHOCTL paHee paspabotaHHbix B ONAN meToauk
npoToHHoM ny4desow Tepanuu. KK pekomeHgosan npoa-
nutb Temy Ha nepuog 2013-2015 rr. ¢ nepBbIM NpuopuTe-
TOM M CKOHLUEHTPUPOBATb YCUIUS Ha pa3BUTUN U NPUMEHE-
HUM METOAOB MPOTOHHOW paguoTepanuu.

3acnywas goknag Mo  OTKPbITUIO HOBOW  TEMbI
«Buroreoxnmunyeckoe nccrnefoBaHne KOCMUYECKOTO Belle-
cTBa Ha 3emre n B GnvkarieM Kocmoce. ViccnegoBaHue
BMONOrnMyecknx N reoXMMmMYecknx OCOBEHHOCTEN paHHewn
3emnu» Ha nepuog 2013-2015 rr.,, MNKK nogvepkHyn Bax-
HOCTb MpeanaraemMbiXx UCCNeaoBaHWi, CBSA3aHHbIX C Ouo-
reoXMMU4YeCcKUM U3yYeHUeM KOCMUYECKOW Mblnu, UCCNeano-
BaHVem Guodoccunuii B MeTeoputax v APEBHUX 3EMHbIX
nopogax u U3ydeHmem KOCMUYECKOro BellecTBa C UCMOofb-
30BaHuem yctaHoBok OUAW. [Onga npuHATUMS pekoMeHaa-
UMM No oTKpbiTUO 3aton Tembl KK npegnoxun astopam
npeacTaBuUTb Ha criefytoLllen ceccum geTanbHbl HayYHbIN
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NPoeKkT 1N (OUHAHCOBbLIV NMaH peanu3auuy TeMbl, a TakKxe
npeanoxeHus no BOBMEYeHuo cTpan-ydactHuy OUAN B
3TV UCCNeaoBaHus.

3acnylwaB HOBOe NpeasioKeHNe MO OTKPLITUID TEMbI
«MynsTmMoganeHaa nnatgopMa pamMaHOBCKOWM W Henu-
HEMHOW OMTMYECKON MUKPOCKOMUU Y MUKPOCTEKTPOCKONUN
Ons uccnenoBaHUSA KOHOEHCUPOBAHHBLIX cpeay» Ha nepuog
2013-2014 rr., MNKK npeanoxun paccmatpmatb KAPC-
MUKPOCKOMWIO 1 MUKPOCNEKTPOCKOMMUIO Kak KOMMreMeHTap-
Hyt0 K cyllecTBytowmm B ONAN meTogam n pekomeHgoBan
OTKPbITb 3Ty TEMy Ha Npeanaraembli Nepuog C NnepBbiM
npuoputeTtoM. MNMKK npeanoxun Takke ncnons3osaTts paMa-
HOBCKYHO MMKPOCKOMUIO B KOMMSIEKCe C MeTogamMu audpak-
LM HENTPOHOB.

MKK npuHan k ceegeHuto goknag o pesyrnbsrarax, no-
nyyeHHbix B PSI (LUBeruapusa) B xoae BbINOMHEHUS Mpo-
ekta «MiwoH». [MpencraBneHHble pe3ynbTaThbl SBASHOTCA
XOpPOLMM MPUMEPOM  MEXAYHapOOHOro COoTpyAHU4YecTBa
B 06nactu puankn KOHAEHCUPOBAHHBIX Cpen, OEMOHCTPU-
PYIOLLMM HOBblE BO3MOXHOCTU METOL0B SiAEPHOM (UMK 1
PU3MKN YacTuL, ANg onpeaeneHns XxapakTepucTuk marepum-
anos. NKK pekomeHgoBan npogorknTb BbINOMHEHUE Npo-
ekta «MI0OH» 1 NpeanoXxun ero yyactHukam paclumputb
JedarenbHoCcTb Ha yctaHoBkax OUAW, Boenekas nccnemo-
BaTeNbCKNE MHCTUTYTbI CTPaH-y4yacTHWUL B MCMONb30BaHue
MIOOHHOIO MeToAa UCCNeaoBaHWs CBOMNCTB BELLEeCTB.

IMKK ¢ uHTepecom 3acnywan Joknaabl O Hay4YHbIX pe-
3ynbTatax, MoryYeHHbIX B Pas3fnMyHbIX obractax usnkm

intensification of work on the further development of the ZnS
scintillator-based detector modules for FSD, as well as the
development of new types of ZnS detectors for the neutron
diffractometers at the IBR-2 reactor.

The PAC heard a report on the concluding theme “Med-
ical and Biological Research with JINR Hadron Beams” and
a proposal for its extension for the period 2013-2015. It
emphasized the high significance and practical importance
of the results achieved for the last three years in the field
of clinical research on proton radiotherapy applications for
the treatment of different diseases, as well as in the field of
radiation biology. It also noted that clinical research comes
into a new phase when it becomes possible to perform the
statistical analysis of treatment results and to estimate the
effectiveness of the proton radiotherapy techniques devel-
oped earlier at JINR. The PAC recommended continuation
of this theme in 2013—-2015 with first priority and concen-
tration of efforts on the implementation of the proton radio-
therapy techniques.

The PAC took note of a report on the opening of a new
theme “Biogeochemical Study of Cosmic Matter on Earth
and in Nearby Space. Research on the Biological and Geo-
chemical Features of the Early Earth» for the period 2013—
2015. The PAC underlined the importance of the investiga-
tions on this theme related to biogeochemical studies of
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space dust, studies of biofossils in meteorites and ancient
terrestrial rocks, and studies of space matter, based on
JINR facilities. For taking a recommendation concerning the
opening of this theme, the PAC invited the authors to pres-
ent, at the next meeting, the detailed scientific proposal and
the financial plan of its realization as well as suggestions for
involvement of JINR Member States in this activity.

The PAC considered a new proposal for the opening of
the theme “A Multimodal Platform for Raman and Nonlinear
Optical Microscopy and Microspectroscopy for Condensed
Matter Studies” for the period 2013-2014. Regarding CARS
microscopy and microspectroscopy as complementary to
existing methods at JINR, the PAC recommended the open-
ing of this theme for the proposed period with first priority.
It also suggested using Raman microscopy in combination
with neutron diffraction methods.

The PAC noted a report concerning the results obtained
at PSI (Switzerland) under the MUON project, which are a
good example of JINR international cooperation in con-
densed matter physics, illustrating new opportunities of par-
ticle and nuclear physics in materials characterization. The
PAC recommended continuation of the MUON project and
invited the authors to expand their activity at JINR facilities
and to involve research institutes of JINR Member States for
using muon characterization techniques.
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Jly6Ha, nioHb. 3ace1aHus IpOrpaMMHO-KOHCYJIBTaTUBHBIX
KOMHTETOB

The PAC heard with interest the following scientific

Dubna, June. Regular meetings of the JINR Programme Advisory
Committees

also noted two other high-quality posters: “3D Simulation of

reports on the various fields of condensed matter phys-
ics: “Polarized Neutron Optics” by Yu. Nikitenko, “Statistical
Properties of Directed Avalanches” by N.Bunzarova, and
“Dynamics of Polymer Solutions with Memory” by V.Lisy.
The PAC appreciated the high quality of the presented re-
ports and recommended continuation of the practice of sci-
entific reports at the PAC meetings.

The PAC was pleased with the poster presentations
by LRB, BLTP, and FLNR scientists in different fields of ra-
diation biology and condensed matter physics. The poster
“Influence of Accelerated 180 lons on the Growth of HPRT-
Mutant Subclones of Chinese Hamster Cells” by P.Blaha
was selected as the best poster at the session. The PAC

Tunneling Dynamics in a Two-Component Bose—Einstein
Condensate” by A. Novikov and “Molecular Dynamics Simu-
lation in Modeling of SANS: Solutions of Monocarboxylic
Acids in Decalin” by R. Eremin.

The 36th meeting of the Programme Advisory Com-
mittee for Nuclear Physics was held on 21-22 June. It
was chaired by Professor W. Greiner.

The Chairperson of the PAC presented the implemen-
tation of the recommendations taken at the previous meet-
ing. JINR Vice-Director M. Itkis informed the PAC about the
Resolution of the 111th session of the Scientific Council
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KOHOEHCMPOBaHHbIX cpef: «OnTuka nonsipusoBaHHbIX HEN-
TpoHoB» (FO.B.HuknteHko), «Ctatuctmyeckne cBolcTBa
HanpaeneHHbIX nasuH» (H.BbiH3aposa) n «[uHamuka no-
NMMEPHbIX pacTBOpOB ¢ namsaTbio» (B.Jlncn). MKK otmeTun
BbICOKNI YPOBEHb NpeACTaBMeHHbIX AOKNaA0B Y PEKOMEH-
[oBan NpoAomKUTL NPaKTUKY NPeACcTaBNeHUs] HayYHbIX 40-
knagoB Ha cekumsax MNMKK.

IMKK ¢ yooBneTBopeHnem oTMETUN CTEHA0BbIE COObLLEe-
HUS yyeHblx JIPB, NT® n NIAP B pasnuyHbix obnactsax gu-
3MKM KOHOEHCUPOBAHHbIX cpef U paavobuonoruu. Jyyen
paboTon Ha gaHHoW ceccumn Bbino n3bpaHo CTEHOOBOE CO-
obLeHne «BrusHue oBnyyerns yckopeHHbIMU noHamu 180
Ha npogomkutTenbHocTb pocta HPRT-MyTaHTHbIX cybkmo-
HOB KNeTokK kuTarckoro xomsaukay (M. bnara). MNKK Takke oT-
METWI BbICOKWI YPOBEHb [ABYX APYrMX CTEHOOBbIX coobLue-
HUI: «TpexmepHoe MOoAEnUpPoBaHWE TYHHENbHOW AUHAMM-
KM B OBYXKOMMOHEHTHOM KoHAeHcate Bo3e—3nHwTeriHay
(A.H.HoBukoB), 1 «MonekynspHo-aMuHamMmuyeckoe Mofe-
nupoBaHue B aHanu3e gaHHbix MYPH: pactBopbl MOHO-
KapboHOBbIX kncnoT B AekanuHe» (P.A.EpemMuH). ABTOpbI
3TUX pabot ByayT HarpaxaeHbl AUNIoMamu Ha criegytoLlen
ceccum [MKK.

36-a ceccusa lporpamMMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa no sigepHomn cusmke cocrosnacb 21-22 nioHA
nopj npenceparenbcTBoM npodeccopa B. MpanHepa.

Mpencenatens MNKK npeacrtaBun cooblieHne O Bbl-
NOSIHEHUN peKoMeHJauun npeabigywen ceccun. Buue-
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aunpektop ONAN M.T. Utknc nponHdopmuposan MKK o pe-
sonoumn 111-n ceccun YueHoro coseta UHcTuTyTa (dhes-
panb 2012 r.) 1 peweHnsx Komuteta NoONMHOMOYHbIX Npea-
ctaButenen (mapt 2012 r.).

IMKK Bblpasun yaooBneTBopeHne B CBSA3U C yTBeEpXAe-
Hnem MexayHapoOHbIM COH30M YMCTON U NPUKNAAHON XU-
MU Ha3BaHUN «PNepoBun» 1 «nmnsepmopuin» ansa 114-ronm
116-ro anemeHTOB B YecTb JlabopaTtopun saepHbIX peakuuii
um. I H.dneposa un JlIuBepMopcKko HaumoHanbHon nabo-
patopun um. 3. JloypeHca (CLUA).

3acnywas ot4eT no Teme «CoBepLUeHCTBOBaHME ha-
3oTpoHa JIAMN ONAN n paspaboTtka LMKNOTPOHOB Ans u-
3M4ecKMX M NpuKkNnagHblx uccnegosaHuny, MNMKK otmeTtun
BbICOKUI YPOBEHb MPOBEAEHHbIX MCCNeaoBaHU, Cocpeao-
TOYEHHbIX B OCHOBHOM Ha pa3paboTke U COBEpLUEHCTBO-
BaHUW LIMKNOTPOHOB, UCMOMNb3yeMbIX B aOpPOHHON Tepanuu.
PaboTbl Mo COBEpLUEHCTBOBAHWUIO CUCTEMbI CUIIOBOrO Mu-
TaHusa a3oTpoHa NO3BOMNWMM 3aMETHO YNyYLINTb YCIOBUS
Tpyaa onepaTtuMBHOIO NepcoHana v NpuBEnu K 9KOHOMWU
MOLLHOCTMK 3HepronoTpebneHunsa Ha 70 kBT/u.

B cootBetcTBUM ¢ CornalueHnem o Hay4HOM COTPYAHU-
yectBe Mexay komnanuen «lon Beam Applications» (IBA)
n OUAN B JIAM cmoHTMpoBaH LMKNOTPOH C235, KOTOpbLIN
rOTOBUTCA K YCTAHOBKE B PajMoOnorMyeckoMm ueHtpe [u-
mutposrpaga (Poccus). Ha umknotpoHe AUL-144 (UNAD,
Kpakos, Monblia) nonyyeH ctabunbHbIl BbIBEOEHHbIN MNy-
YOK MPOTOHOB C 3Hepruen 60 MaB, kKoTopbI Obin BNepBbIe
YCMEeLUHO MCMOonb30BaH ANA Tepanviu MenaHoMbI rnasa.

(February 2012) and about the decisions of the Committee
of Plenipotentiaries (March 2012).

The PAC noted with satisfaction the approval by the
International Union of Pure and Applied Chemistry of the
names flerovium and livermorium for elements 114 and 116,
in honour of the Flerov Laboratory of Nuclear Reactions and
the Lawrence Livermore National Laboratory (USA).

The PAC heard a report on the results of numerous
activities within the theme “Improvement of the JINR Pha-
sotron and Design of Cyclotrons for Fundamental and Ap-
plied Research”, focused on the design and improvement
of accelerators for hadron therapy applications. Upgrade of
the power supply system of the Phasotron has led to the
improvement of the working conditions for the staff and to
the reduction of power consumption by 70 kW/h.

Following the agreement between the company IBA
(lon Beam Applications) and JINR, assembly of the C235
cyclotron was done in the DLNP, which is in preparation for
the hospital therapy centre in Dimitrovgrad (Russia). A stable
60 MeV proton beam was extracted from the AlIC-144 Cy-
clotron (Krakéw, Poland), and was used for the first time for
successful treatment of the eye melanoma.

The PAC recommended continuation of this programme
within the theme “Improvement of the JINR Phasotron and
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Development of Cyclotrons for Fundamental and Applied
Research” in 2013-2015 with first priority.

The PAC heard a report on the theme “Physics of Light
Mesons”. Its scientific programme concerns investigations
of the production, decay and interaction of light mesons
aimed at determining the symmetries and the interaction
dynamics. The experiments are carried out at the intermedi-
ate energy accelerators in Julich, Mainz, Villigen, Gatchina,
and Dubna. The theme includes six projects: MEG-PEN,
SPRING, PAINUC, TRITON, GDH&SPASCHARM, and
MUON.

The MEG-PEN project is devoted to the study of the
rare and forbidden decays 7* — e*v and u* — e*y at PSI.
For the process u* — e*y a record for the upper limit of the
decay probability has already been achieved. The SPRING
project is concerned with polarization phenomena in had-
ron interactions. The measurements using polarized beams
and/or polarized jet targets are of special interest allowing
for deeper understanding of the spin-dependent character-
istics of interactions. Pion production, deuteron breakup and
hard bremsstrahlung processes involving formation of 1SO
diprotons resulting in important conclusions on the interac-
tion properties and dynamics. Polarization build-up in the
proton beam using the spin-filtering method has been dem-
onstrated. New measurements are planned with a longitu-
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MKK pekoMeHaoBan npogomknTb NporpamMmmy uccneno-
BaHW B pamkax Tembl «CoBepLueHCTBOBaHME (ha3oTpoHa
JNIAMN OUNAN v paspaboTka LMKNOTPOHOB ANst (OU3NYECKMX
M NpUKNagHbIX uccriedoBaHuiiy Ha nepuog 2013-2015 rr. ¢
nepBbIM MPUOPUTETOM.

3acnywas ot4yet no Teme «dur3nka nerkux MesoHoBY,
MKK otmeTun, 4yto Hay4yHas nporpamma 6bina cocpegoTo-
YyeHa Ha mccriegoBaHUM NPOLIECCOB POXAEHWs, pacnagda u
B3aVMOAENCTBUSA NErkMx Me3OHOB C LieNblo onpeaerneHus
CYMMETPUA N ONHAMUKN B3aUMOLENCTBUN. OKCNEPUMEHTHI
BbIMOSTHAIOTCA Ha YCKOPUTENSIX MPOMEXYTOUHbIX SHEprui
B HOnuxe, ManHue, Bunnurene, MatuuHe n [lybHe. B Temy
BxoaaT wecTtb npoektoB: MEG-PEN, SPRING, PAINUC,
TPUTOH, GDH&SPASCHARM 1 «MiooH».

Mpoekt MEG-PEN HaueneH Ha unsyyeHue penkvx u
3anpeLleHHbIX pacrnagos 7t — e*v u u* — e*y Ha yckopu-
Tene PSI. ns npouecca i1t — e*y gocturHytoe sHadeHve
BEPXHEro npefena yxe siBNsieTcs pekopaHbiM. B npoekte
SPRING u3yvatotcst nonsipmnsaLmoHHble SBNEHUS B afpOH-
HbIX B3aumogencTeusax. iamepeHuns ¢ ncnonb3oBaHMem no-
NSPU30BaHHbIX MYYKOB W/MMX MONSPU30BaHHBLIX CTPYMHbLIX
MULLEHEN NpeacTaBnsAlT 0coObli MHTepec, obecnevmBas
6onee rnybokoe NOHMMaHme CNH-3aBUCUMbIX XapaKkTepuc-
TUK B3anmopencTeuii. MNpouecchl MMOHHOTO poXAEeHUs, pas-
Bana AIeNTPOHa 1 XXeCTKOro TOPMO3HOIO U3My4YeHus, Conpo-
BOXAawowWmecss hopMUpoBaHMEM 1SO—,EI,mnpOTOHOB, aarot
BaXKHY0 MHOpPMaLMIO O peakuusix ¢ 6onbwnmu nepeaa-
Yamy MMMyrbCca, Ha OCHOBAHMM Yero cAenaHbl BaXHble Bbl-
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BOZbl O CBOWCTBAX M ANMHaAMUKE B3anmoaencteus. B akcne-
pumeHTe PAINUC nccnegosanuck B3anmoaencTaus TH4He
C npumMmeHeHneM paspabotanHon B JIAM OUAU metognkm
CaMOLLYHTMPYIOLLUXCSA CTPUMEPHBIX KaMep.

MKK pekomeHaoBan npoanutb paboTbl B pamMkax TeMbl
«®duranka nerkmx me3oHoB» 1 no npoektam SPRING n MEG-
PEN-Il Ha 2013-2015 rr. ¢ nepBbIM MPUOPUTETOM.

OetanbHo 06cyamB coobuieHne o passutun ALP-uc-
ToyHukoB B JIAP, MKK nogaepxan ycunusa nabopatopumn B
3TOM HanpaBreHUn N OTMETUIT, YTO 3TU pPaboTbl SBMSOTCA
Ba)XHOW YaCTbIO Hay4YHOW Nporpammbl naboparopum, No3Bo-
ngwLen 4OCTUYb 3HAYUTENBHOTO YBENUYEHUSA NHTEHCUBHO-
CTU MyYKOB, HEOOXOAUMON ANS AanbHENLLIMX UCCIEA0BaHNN.

MKK c wuHTepecoM 3acnywian HayyHble [oknabl
«O630p aKCnepMMeHTanbHbIX Pe3yrnbTaToB MO KOMnMHeap-
HOMY KIacTepHOMY TPOMHOMY AerneHuo», npeacTtaBneH-
Hot [0.B.KamaHuHbiM, n «M3mepeHne BpeMEeHU XU3HU
HEWTpOHa B MaTepuanbHbIX FOBYLUKaxX: COCTOSIHWE Aen u
nepcnekTuBbl», caenanHbin K. H. MNokoTunosckum.

KK o3Hakomunca co CTeHOoBbIMW AOKNagamu Mo-
nofapIX y4eHbIx B obnactu sigepHoi umanku 1 BeiGpan Tpu
nyywmnx noctepa: «CynepacuMMeTpuUYHOE AerneHne TpaHc-
akTUHUgHbIX agep» I H. KHsxeson, «Pe3oHaHCHbIe COCTOS-
Hna 10He, Habniopaemble B KOPPEMALIMOHHBIX N3MEPEHMSX
peakuumn 8He(®H, p)'%He» C.A.Kpynko n «BMOMOHUTOPUHT
MxoB B AnGaHum c wucnonb3osaHuem [MC-texHonormin»
3.W.TopsiiHoBOW, pekoMeHAoBaB WX ANS npeacTaBneHus
Ha ceccun YyeHoro coeta OUAN B ceHTabpe 2012 T.

dinally polarized beam. In the PAINUC experiment, T4He
interactions are studied using the self-shunting streamer
chambers developed at DLNP.

The PAC recommended continuation of investigations
on the theme “Physics of Light Mesons” and on the SPRING
and MEG-PEN-II projects in 2013—-2015 with first priority.

The PAC discussed in detail a report concerning the
development of ECR ion sources at the Flerov Laboratory.
It supported the efforts of FLNR in this direction, noting that
this activity is an important part of the scientific programme
allowing the Laboratory to reach a considerable increase of
beam intensity needed for further studies.

The PAC heard with interest the scientific reports “Sum-
mary of Experimental Results on Collinear Cluster Tri-Par-
tition Studies” presented by D.Kamanin and “Neutron Life-
time Measurement in Material Traps: State of the Art and
Prospects” presented by Yu. Pokotilovsky.

The PAC was pleased with the high quality of the pre-
sentations of new results and proposals by young scientists
in the field of nuclear physics research and selected the best
three posters: “Superasymmetric Fission of Transactinide
Nuclei” by G.Knyazheva, “The '°He Resonant States Ob-
served in Correlation Measurements of the 8He(3H, p)'%He
Reaction” by S.Krupko, and “Moss Biomonitoring in Albania
Using GIS Technologies” by Z. Goryainova. They were rec-
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ommended to be reported at the session of the Scientific
Council in September 2012.

The 37th meeting of the Programme Advisory Com-
mittee for Particle Physics was held on 25-26 June. It
was chaired by Professor E. Tomasi-Gustafsson.

JINR Vice-Director R. Lednicky informed the PAC about
the Resolution of the 111th session of JINR Scientific Coun-
cil (February 2012) and about the decisions of the JINR
Committee of Plenipotentiaries (March 2012).

The PAC took note of the report on the activities car-
ried out under the Nuclotron—NICA project. It appreciated
the significant progress achieved in upgrading the VBLHEP
accelerator complex, and congratulated the Laboratory staff
on the successful Run 45 (February—March 2012) of the Nu-
clotron when deuteron beam energy was increased up to
4.5 GeV/u for the first time.

The PAC received information about a meeting of the
NICA Machine Advisory Committee (MAC) which was held
at JINR on 21-22 June 2012. It recognized the significant
progress in the development of the NICA project, and sup-
ported the proposed strategy for the review and the con-
struction of the NICA complex with full involvement of the
JINR Members States. The PAC recommended that the
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37-a ceccus lMporpaMMHO-KOHCYNbLTaTUBHOIO KO-
MuteTa no u3nMkKe YacTuy, coctosinacb 25-26 wuioHA
nog npeacepatenbcTtBoM npodeccopa J.Tomasu-
lNycracdhcoH.

Buue-gupektop OUAN P.JlegHuukn npovHdopMumpo-
Ban MKK o pesontoumnn 111-i4 ceccun YueHoro coseta OMAN
(cbeBpanb 2012 r.) u pewweHnsx Komuteta nOMHOMOYHbIX
npencrtasutenen rocygapcte-uneHos ONAN (mapt 2011 r).

B3acnywas goknag o paboTtax no npoekTy « HyknoTpoH—
NICA», MNKK BbICOKO OLEHMUIT 3Ha4YMTENbHbINA Nporpecc, Ao-
CTUTHYTBIA B MOAEPHU3aALMN YCKOPUTENBHOrO KOMMMeKca
NI®B3, no3gpasuB cOTpyaHUKOB TlabopaTopmu ¢ ycneLuHbIM
nposegeHnem 45-ro cearca (pespanb—mapT 2012 r.) Ha Hy-
KNOTPOHE Mpu 3HEpPrun nyyka A4EenTPoOHOB, BNEPBbIE yBEMM-
yeHHon 1o 4,5 M3B Ha HykIoH.

MKK npuHsn k ceegeHnio nHpopmamio o paboyem co-
BeLLlaHNM 3KCMEePTHOro KOMUTETA MO YCKOPUTENBLHOMY KOM-
nnekcy NICA, kotopoe coctosinocb B OVAN 21-22 utoHs
2012 r., OTMETUN CYyLLEeCTBEHHOE NPOABMKEHNE B peanmaa-
UMM OaHHOTO MpoeKTa u nogaep)kan NpeanoXeHHy cTpa-
TEro NOArOTOBKWN M CTPOUTENBLCTBA KOMMIIEKCa C LUMPOKUM
yyactvem rocygapcte-uneHoB OWAW, nopekomenpoBaB
avpekumn NOBS makcumanbHO CKOHLEHTPMPOBAThL pecyp-
Cbl Ha 3TOM (brlarMaHCKOM MPOEKTE.

3acnyLwas nHopMaLuio 0 NOAroToBKe «6enomn KH1rm»,
MOCBSILLIEHHON WCCMeaoBaTeNnbCKON NporpaMMe MnpoekTa
NICA, MKK pekomeHgoBan npofomknTb 3Ty BaxHyo pabo-
Ty. B yactHocTtu, MKK ¢ yooBneTBopeHnem oTMeTuI HoBble

MEETINGS OF THE JINR PACS

[OMOMHEHWS B HAYy4YHOW MporpamMme, a Takke npoBedeHue
asycTopoHHero cemuHapa NICA-FAIR «Martepusa npu Hau-
6onee BbICOKON GapnOHHONM NNOTHOCTU B nabopaTtopun 1 B
kocmoce» (PpaHKPYpTCKUA UHCTUTYT NEPCNEKTUBHBbIX UC-
cnepoBaHun, 2—4 anpens 2012 r.).

MKK ogobpun pesynsratbl paboTbl 3KCNEPTHOIO KOMU-
TeTa no getektopy MPD. YneHbl komuteTa nposenu psag
BCTPEY C y4acTHMKaMu NpoekTa 1 AetanbHo obcyannu Ta-
KMe BOMpOChHI, KaK BPEMEHHbIE paMK/ peanu3aummn npoek-
Ta, YBENUYEHME «MNPO3PAYHOCTUY OETEKTOpA, paclunpeHmne
3MNeKTPOMarHUTHOroO KanopumeTpa B TOPLEBOW YacTu, BOC-
CTaHOBIEHME TPEKOB YacTuL, B NepesHeM HamnpaeneHum u
KayeCTBO PEKOHCTPYKLMM NENTOHHbIX nap. Mo mHeHuto MKK,
NS04OTBOPHEIN AManor 3KCNepTHOro KOMMTETa C KOMaHAoM
MPD o4eHb BaxeH U OOMKEH NpoJormkaTbCa ANs ycnew-
Horo pa3BuTtusi npoekta. MNMKK npuHsan k ceegeHvto goknazg
O BbIMNOMHEHMM €ro pekomeHgaumm no npoekty MPD u ogo-
Opun NnpeanoXeHHble U3MEHEHUS B KOHLENMLMUM MHOToLerne-
BOrO [ETEeKTOpa, BKIIHYasi NOSIBMEHNE 3reKTPOMarHUTHOro
KanopumeTpa B TOPLEBOW YacTu, YTO TPeOyeT yBenuueHus
ONWHBI MarHnTa Ha 1,1 M.

MKK npuHan K cBegeHWto NpeanoXeHwe npoekTa
«MccnepoBaHue obpa3oBaHns apoOHOB B afpOH-S4EPHbIX
N S4po-saepHbix cTtonkHoBeHusax Ha SPS LEPH» (NAG1/
SHINE) v ogo6pvn Hay4Hyto nporpammy aKcrnepumeHTa rno
hu3nKe TSKENbIX UOHOB U U3MEPEHUSIM AN HENTPUHHOMN
dusnkn.

VBLHEP Directorate concentrate maximum resources on
this flagship project.

The PAC took note of the progress towards the NICA
White Paper dedicated to the research programme of the
NICA project and recommended continuation of this impor-
tant work. It appreciated, in particular, the new contributions
to the scientific programme of the NICA facility and the hold-
ing of the NICA—FAIR Bilateral Workshop “Matter at Highest
Baryon Densities in the Laboratory and in Space” (Frankfurt
Institute for Advanced Studies, 2—4 April 2012).

The PAC approved the recommendations of the MPD
Detector Advisory Committee (DAC). During the meetings
of the DAC with the MPD team, a number of issues were
discussed in depth, including staging of the detector, ma-
terial budget within the detector acceptance, extending the
Ecal to cover the forward direction, particle tracking in the
forward direction, and performance of the dilepton measure-
ment. According to the PAC, the fruitful dialogue with the
MPD team is very important and should be continued for
the benefit of the MPD programme. The PAC took note of
the report on the implementation of its recommendations for
the MPD project, and approved the proposed changes for
the Multi-Purpose Detector, including the Ecal addition in
forward direction which requires an increase of the magnet
length by 1.1 m.
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The PAC took note of the consolidated proposal “Study
of Hadron Production in Hadron—Nucleus and Nucleus—Nu-
cleus Collisions at the CERN SPS” (NA61/SHINE) and ap-
proved the scientific programme of the project for heavy-ion
physics and neutrino physics related measurements.

The PAC appreciated the substantial hardware con-
tributions of the JINR groups in external experiments and
encouraged them to focus their efforts on physics analysis.
The PAC noted with interest the reports on the participation
of the JINR group in the HADES, STAR, and NA62 experi-
ments. It recognized the importance of the obtained results
and recommended continuation of these projects until the
end of 2015. The PAC made a similar decision on the SANC
project, noting with satisfaction the fruitful international col-
laboration developed within the project.

The PAC commended the projects aiming to study hy-
per-nucleus and spin physics at the Nuclotron — HyperNIS,
ALPOM-2, and DSS, taking into account that the Nuclotron
provides all necessary conditions for the realization of the
projects according to the request for beam time allocations.
The PAC recommended continuation of these projects until
the end of 2015.

The PAC took note of the report on the project “De-
velopment of Prototype Units for a Complex of Carbon
Radiotherapy Using Nuclear Beams of the Nuclotron”. It
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MKK Bbicoko oueHun Bkrag rpynn OUAN B cosgaHue
[ETEeKTOPOB 41151 SKCMEPUMEHTOB Ha BHELLHMX YCKOPUTENSX,

pekoMmeHgoBaB MM COCpPenoTo4HUTb ycunus

Ha duanye-

CKOM aHanuse gaHHblx. bonblion nHrtepec MNMKK BbidBanu,
B YacTHOCTU, Aoknagpl o pabote cduankos OUAN B akcne-
pumeHTax HADES, STAR n NA62. MNKK oTmeTnn Hay4Hyto
3HAYMMOCTb MOMYYEHHbIX Pe3yrbTaToB M pPeKoMeHOoBan
npoanutb y4actme OUAN B aTux npoektax Ao koHua 2015 r.
Takoe e peleHue MKK npuHan no npoekty SANC, c yno-
BMETBOPEHMEM OTMETVB PasBUTME MITOAOTBOPHOIO MeEXay-
HapOQHOro COTPYAHMYECTBA B pamMKax 3TOro npoekTa.

MKK gan BbICOKYIO OLIEHKY MpOeKTam 3KCNepUMEHTOB,
MOCBSILLIEHHBIX U3YYEHWIO TMnepbsagep U CNMHOBOW usmke
Ha HyknotpoHe — HyperNIS, ALPOM-2 n DSS, npuHsB Kk
CBE[EHMIO, YTO HYKMOTPOH B COCTOAHMKN obecneynTb Heob-
XOAMMOE NMYyYKOBOE BPEMS, Y peKOMeHAoBan NpoanuTb 3TU

NPoeKThbl 40 KoHua 2015 1.

3acnyLae oT4eT Mo NpoekTy «Pa3paboTtka y3noB npo-
TOTMNa KOMMIeKca pagvoyriepoaHon Tepanuu Ha nyykax
sanep HyknotpoHa NNAB3 ONAN», MKK pekomeHpgosan oka-
3aTb MNOAAEPXKKY ATUM UCCIeoBaHNAM, OTMeTMB BonbLuoe

3Ha4YeHne OaHHbIX pa60T.

MKK npuHan K cBeAeHnto NMUCbMEHHbIE OTYEThI MO Te-
mMam: «Pa3spaboTka u cosgaHue CTpoy-geTekTopoBy, «M3y-
YeHVe NoNApPM3aLUMOHHbIX SBMEHUA N CMUHOBbLIX 3 (EKTOB
Ha yckopuTenbHOM koMnriekce HyknoTpoH-M OVAW», Bknto-
Yyas npeanoXeHne No nporpamMmme UccrnefoBaHnii C Nonspu-
30BaHHbIMM MyYKaMy HYKITOTPOHA, a Takke OTYET Mo Teme

«MccnenoBaHme npoLEeccoB C HAPYLLEHUEM CUMMETPUNY U
pekoMeHaoBarn NPOAnUTbL 3TU TeMbl 40 KoHua 2015 .

MKK oTmeTun BaxHble pesynbraTthl, NofyYeHHbIe B 9KC-
nepumMmeHTax ALICE, ATLAS n CMS, n ogobpwun pocT akTue-
HocTu yyeHbix ONAN B aHanmse akcnepMmeHTanbHbIX AaH-
Hbix ¢ LHC, a Takke nogaepxan HamepeHue rpynn OUNAN
y4yacTBOBaTb B MOAEepHM3auuW AETEKTOPOB nof o6LivMMm
pykoBoacTBom aupekumn OUNAN n B cooTBeTCTBMM C Nna-
Hamu konnabopauuii, NOPeEKOMEHA0BAB YTBEPANUTL HOBbI
npoekT «/ccnenoBaHus 1 paspaboTkm 4ns MogepHU3aumum
doToHHoro cnektpomeTpa ALICE» Ha 2012-2013 rr. MKK
HaMepeH paccMOTpeTb NoapoGHbIE NPeanoXeHus no y4va-
ctuio OUAN B mopepHusaumm getektopos ATLAS n CMS
Ha crefytoLel ceccum.

MKK ¢ uHTepecom 3acnywan goknagpl «[1peumsnoHHble
TecTbl CTaHgapTHOM MOAENN 1 MOUCK CyNnepcMMMETPUM Ha
LHC», npeactaBneHHein A.Bb. Apby3oBbiM, 1 «3mepeHus
OCLUMMNALUMA peaKTOPHbIX aHTUHENTPUHO B 3KCMEPUMEHTE
Daya Bay», npeactaBneHHbii A.T. Onbesckum. MKK no-
3gpasun rpynny OUAN n konnabopauumio Daya Bay ¢ Bax-
HbIM OTKPLITUEM HEHYNIEBOro 3HaveHus yrna 63 mMaTpuubl
cMewmBaHua HenTpuHo [MoHTekopBo—Makn—HakaraBbl—
CakaTbl.

[MKK o3Hakomuncsa co CTeHAOBbIMU COOOLLIEHUAMM MO
usuke vactuy, monodbix yveHolx JIT®, NAM n JIGB3I u
BblOpan coobuieHne «3kcnepumeHtT BES-IIl», npeactas-
neHHoe W. . leHnceHkKo, ans Aoknaga Ha ceccum Y4YeHoro
coBeTa B ceHTabpe 2012 .

recognized the high importance of this research and recom-

mended supporting this activity.

The PAC took note of the written reports on the themes:

Daya Bay Experiment” by A. Olshevskiy. The PAC congratu-
lated the JINR group and the Daya Bay collaboration for the
important discovery of a non-zero ;3 angle of the PMNS

“‘R&D of Straw Detectors”, “Studies of Polarization Phe-
nomena and Spin Effects at the JINR Nuclotron-M Facil-
ity”, including a proposal of the research programme at the
Nuclotron with polarized beams, “Study of Processes with
Symmetry Violation”, and recommended continuation of
these themes until the end of 2015.

The PAC noted the important results obtained by the
ALICE, ATLAS, and CMS experiments. It strongly welcomed
the growing participation of JINR researchers in the analysis
of experimental data from the LHC. It also welcomed the
intention of the JINR groups to participate in the detector up-
grades under the general guidance of the JINR Directorate
and in accordance with the general plans of the collabora-
tions. The PAC recommended approval of the new project
“R&D for the ALICE Photon Spectrometer” for 2012—-2013,
looking forward to the presentation of detailed projects for
the upgrades of the ATLAS and CMS detectors at the next
meeting.

The PAC heard with interest the scientific reports pre-
sented at the meeting: “Precision Tests of the Standard
Model and Search for SUSY at the LHC” by A. Arbuzov and
“Measurements of Reactor Antineutrino Oscillations in the

neutrino mixing matrix.

The PAC noted the poster presentations in particle
physics by young scientists of BLTP, DLNP, and VBLHEP,
and selected the poster “The BES-IIl Experiment” presented
by |. Denysenko to be reported at the session of the Scien-
tific Council in September 2012.
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NHPOPMALINA ONPEKLINA

24 mas Ha 3acegpaHun HTC OUAN pupektop MHcTu-
Tyta B.A.MatBees npokommeHtHpoBan wutorn O6uiero
cobpaHus PAH, coctosBluerocsa 22 mas B HOBOM 3AaHHM
MNpesuanMyma akafeMuu, OTMETUB, B YACTHOCTH, MOJyYeH-
Hble ¢ yyactheM yueHbix OUAWU HayuHble pesynbTaTbl B
obnactu spepHor (PU3MKKM U (PU3UKKM YacTWL, KoTopble
cofepXkanucb B oTyeTHoM poknage [lpesnanyma PAH 3a
2011 r.

B ceoem BbictynneHun gupektop OUAN Bbicoko oue-
Hun 3Hadenne HTC kak coBelaTenbHoro opraHa npu ou-
peKLWH, NOAYEPKHYB Ba>KHOCTb NMPUCYTCTBUS B €ro COCTaBe
MOJIOAEXHU Hapsay C OMbITHbIMKU yueHbIMU. B TO ke Bpems,
no csoBaM AupeKkTopa, HemanosaxkHa ponb HTC B dop-
MWPOBaHWKM MPaBU/IbHbIX MOAXOAOB K YNPAB/IEHUIO Aes-
TE/IbHOCTbIO MEXAYHapOAHOro HayyHOro LEHTpa B CBETe
Cornawenus c lMpaeutenbcteom P®, a Takxke npu B3au-
MOJEHNCTBMU C FOCyAapCTBEHHbIMU CTPYKTYypamu PD 1 BBe-
LEHWU HOBOMW CHUCTEMBI ONIaThbl TPYAA C LE/bIO NOBbIWEHHS
3dppeKTUBHOCTH paboTbl.

26—27 maa OUAUN nocetvna neneraums COTPYLHM-
KOB noconbctBa MoHronuu B P®: coBETHWUK-MOCNAHHWK
B. llawpop>k 1 BTOpow cekpetapb nocosbctea XK. baspxyy
c cynpyramu. CocTtosnacb WX BCTpeda C COTPYLHWKAMM
OUAN n3 MoHronuu B cBA3M C perucTpauuen msbupare-
New no cnyyalo BbIGOPOB NapiameHTa B WioHe B YnaH-

JINR DIRECTORATE’S INFORMATION

Batope. Bo Bctpeue Takske yuactsosanu O.YynyyHbaarap,
L. Canraa, b.Bbatrapan v 3.CaHcapbasp.

1 uwoHa OUAMN nocetun coeeTHMK no Bonpocam
Ky/bTypbl noconbctBa Apabckoi Pecnybnvku Eruner B
P® npodeccop Ycama Inb-Cepyu c cynpyrow u npesu-
LEeHT 3eMfigyecTBa erunetckux ctygeHtos B P® Mycrada
Anbby3, KOTOpble NPUHANM ydacTUe B 3aKpbiTHK 4-i npak-
TMKW Ona crypeHtoB u3 Erunta, npoxopuBwen B YHL,
OUAN c 14 mas no 1 uioHs. CoBeTHUK BbiCayLwan OTYeThI
CTYAEHTOB O TPexHeAe/bHOM npaKkTUYecKon paboTe B pam-
Kax yuebHbIx npoekToB B nabopartopuax OUAN u spyumn
cepTUdMKaTbl 06 yCNELHOM OKOHUYaHWKU NPaKTHKH.

Co ctopoHbl OUAN c rocTtaMu BCTpeuasucb riaBHblv
yyeHbl cekpetapb H.A.PycakoBuu, ctaplimit HayuHbI
coTpyaHuk Jlabopatopun apepHbix peakuui, OekaH da-
Ky/lbTeTa eCTECTBEHHbIX U MHXXEHEPHbIX HayK YHWBEpCUTe-
Ta «[lybHa» A.C.[eHUKWUH, COTPYAHUK OTAeNa MexKayHa-
poaHbix cesizeh E.B.lMpsaHuunukosa. [octu nobbiBanu Ha
aKkckypeuu B JIAP U ocMoTpenn poctonpumedaTenbHOCTH

Ly6Hbl.

13 uioHa coctosncs Buaut B OUAN upessbluaiiHo-
ro u nonHomouHoro nocna Lleenuapun B PO [1. Xonbra,
COBETHMKA TMOCOJNIbCTBA, PYKOBOAWTENS OTAENa 3IKOHO-
Muku W Hayku K. [lepoHa u pykoBoguTens nopgpasgesne-
HUsS 3TOrO OTAeNa Mo BOMPOCaM HayKu W obpasoBaHus

On 24 May, JINR Director V.Matveev addressed the
regular meeting of the JINR Scientific-Technical Council
with comments on the results of the RAS General Assembly
held on 22 May in the new building of the Presidium of the
Academy. He marked, in particular, the scientific results
in nuclear and particle physics obtained by JINR scientists
and their colleagues that were discussed in the Report of
the RAS Presidium for the year of 2011.

In his talk, the JINR Director highly evaluated the role
of the JINR STC as a consultative body at the directorate
and stressed the importance of young scientists’ involve-
ment in its work along with way-wise colleagues. Besides,
according to the JINR Director, the role of STC is also
very important in establishing effective approaches in the
management of the international scientific centre. Its ac-
tivities are in harmony with the Agreement with the RF
Government that facilitates JINR relations with RF state
structures. The introduction of a new payment system to
increase the efficiency of work is one of the examples of
this efficient work.

A delegation of the Mongolian Embassy in the Russian
Federation, consisting of Adviser of the Ambassador
B.Dashdorj and the Second Secretary of the Embassy
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Mr. Zh.Bayarkhuu with their spouses, visited Dubna on
26—27 May. The Mongolian diplomats met Mongolian
staff members of JINR in connection with a parliamen-
tary registration for elections in Ulaanbaatar in June 2012.
Mongolian staff members O.Chuluunbaatar, D.Sangaa,
B.Batgerel and E.Sansarbayar participated in the meet-

ing.

Cultural Counsellor of the Embassy of the Arab
Republic of Egypt in the Russian Federation Professor
Osama EI-Serwy, accompanied by his wife, and President
of the Egyptian Students Group in RF Moustafa Elbouz
visited JINR on 1 June. The guests participated in the clos-
ing ceremony of the 4th Practice for young researchers
from Egypt at JINR, which was held in the JINR University
Centre from 14 May to 1 June 2012. The Counsellor lis-
tened with interest to reports of students which they pre-
pared after three weeks of the Practice in the framework
of educational research projects at JINR Laboratories, and
handed them certificates of successful finishing of the
Practice.

On the JINR side the guests were welcomed by JINR
Chief Scientific Secretary N.Russakovich, FLNR Senior
Researcher and Dean of the Faculty of Natural Sciences




NHPOPMALINA ONPEKLINA

A.MenbHukoBa. B pupeKkuMM rocted NpUHAAW OUPEKTOP
OUAN B. A. Mateees, Buue-gupekTop M.T.UTKUC, rnaBHbin
yuyeHbld cekpetapb H.A.PycakoBuu, HauyanbHWK oTaena
MexxayHapoaHbix cesder [l. B.KamaHuH, KoTopble NPOWH-
hopMHpPOBaIM COTPYLHUKOB MOCO/IbCTBA O HAyyHOW Aesi-
TeNbHOCTU MHCTUTYTa U NIOLOTBOPHOM Pa3BUTUU MEXAY-
HapoJHOro coTpynHUYecTBa, B ToM yucne ¢ LEPH.

Bo Bpems noceuieHus nabopatopuit OUAN wusen-
LapcK1e auniaoMartbl NMO3HAKOMWIMCb C MPOBOAWMMbLIMU B
HWUX HaydHbIMM HUCCefoBaHWsMU. [MOMOLWHKK AupeKTopa
JIAN no uHHOBauuoHHoW peatenbHoctH E. M. CbipecuH
pacckasan o6 yuyactun cotpygHukos OUAU B mopepHu-
3auMu uMKnotpoHa 6enbruiickoi cupmbl IBA, KoTopbii
CTaHET OCHOBOW COBPEMEHHOIO OHKOJIOTMYECKOTO KOM-
nnekca Ha tepputopun Poccuu. 3amectutenn aupektopa
JIAP A.T.loneko No3HaKOMWA rOCTEN C MPOrpamMmoM Mo
CUHTE3Y CBEpPXTSXKEsIbIX 3/IEMEHTOB W WCCAE0BAHUIO WX
CBOWCTB, C MJlaHaMmu MO Pa3BUTUIO YCKOPMUTESIBHOTO W 3KC-
NnepUMEHTaNbHOrO KOMMJIEKCoB nabopatopuu. Ldupektop
N®B3 B. [1. Kekennpase npouHcpopMHpoBas rocter o npo-
ekte OUAN no co3paHuio YCKOPUTEIBHOTO KOMMEKca Hy-
knotpoH—NICA — ofHOM M3 NPOEKTOB Mera-caMeHc Ha
Tepputopun Poccun. B JI®B3 roctu nobbiBanv B pertek-
TOpHbIX NaBopaTopHsX, O NPOAYKLMU KOTOPbIX UM paccKa-
3anu O.B. ®atees v B. [l. MNewexoHos.

C 13 no 23 uioHa B OUAN c pabouum BU3UTOM Ha-
XOAuncs KoopauHatop coTtpyaHuuectsa Cepbus—OUAN
C.Metpoeuu (MHcTUTYT sipepHbix Hayk «BuHua», Benrpag),
KOTOPbIM NpUHAN ydyacThe B 3acefaHuu KK no dusmke
KOHJEHCUPOBaHHbIX cpeg. 18 uioHs, nocne nocelyeHus
naboparopui MHCTUTYTa, cocTosach ero BCTpeua C Ypes-
BblYaMHbIM W NOSIHOMOYHbIM nocnom Pecny6avku Cepbum
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B PO E.Kypbsik, B KOTOPOM TaKXe y4acTBOBas KOOpAHUHa-
Top cotpyaHuuectea Cepbus—OUAN co ctopoHbl OUAU
[.B.KamaHuH. Utorom BCTpeuu ctano nopnucaHwe npo-
TOKOJ1a, NPOA/AIOWEro AeMCTBUE CYLLECTBYIOWMX COBMECT-
HbIX Hay4YHO-WUCC/IELOBATE/IbCKUX MPOEKTOB Ha TEKYLUWM
rog.

27 wvioHsa cocTosanca eusut B OUAU pykoeoauTens
PoccotpyaHuuectea K.WN.KocaueBa v HaudanbHwka otaena
Hay4YHO-TEXHUUYECKOro U MHHOBALMOHHOIO COTPYAHWYECTBa
3TOro cpegepasnbHoro areHtctea A.YepHbilwoBa, KOTOPbIX
B oupekumn OUAU npuHanu gupektop WHctuTyTa aka-
nemuk PAH B.A.MatBeeB, Buue-OUpPEKTOp npodeccop
M.T.Wtknc, pupektop MexxayHapoAHOro WHHOBALMOHHO-
ro ueHtpa HaHotexHonoru CHI A.B.PysaeB, HadanbHWk
oTgena mexayHapopHbix ceasei [l. B. KamaHuH, coBeTHUK
nupektopa OUAN I. A. Koznos, pykoBoguTesb ynpasieHus
couuanbHoM WHppacTpykTypbl A.B.TamoHos. [dupektop
OUAN B.A.Matsees pacckasan o Haubonee 3HauMMbiX
JocTxkeHUsx MHCTUTYTa U peann3yeMbix MaclwTabHbIX Ha-
YUHbIX NPOEKTaxX, B OCHOBY KOTOPbIX MOJIOXKEHO LUMPOKOE
MeXAyHapOoAHOE COTPYAHWUYECTBO, @ TaKXKe CrheLuasibHbIX
BO3MOXHOCTSIX B Pa3BUTUU MHHOBALMOHHOM LeATENbHOCTH.

lnaBHbIM WUTOroM BW3UTa cTano nognucaHue Corna-
WweHuss o cotpymaHuuectee Mexay OUAN n DepepanbHbim
areHtcteoM no genam CHI, cooTteuecTBeHHWKOB, MPOXKH-
BalOLLMX 3a PyOeXKoM, U Mo MeXAyHapoLHOMY rymaHuTap-
HOMY COTPYOHWYECTBY B LeNax yrnybneHusa B3aumoaen-
CTBUSI CTOPOH B Hay4YHO-TEXHWYECKOM, WHHOBALMOHHOM M
HayuyHO-0Opa3oBaTeslbHOW Ccdepax: OT OpraHu3auuu Co-
BMECTHbIX Hay4HbIX, NPaKTUYECKUX, TEMATUYECKUX KOHde-
PEeHUMH, CEMHUHAPOB W BbICTaBOK, 0OpasoBaTesibHbIX MpPo-
rpamm [o pa3BuTUs coTpyaHudecTBa ctpaH CHI B cdepe

Jy6Ha, 13 urons. COTpyIHHKH OCOIBCTBA
[Belinapun B PO 3HakomMsTCS ©
HCCcIe0BaHUAMH, Bexymmucs B JIOBD
01752171

Dubna, 13 June. Staff members of the
Embassy of Switzerland in RF are acquainted
with the research at VBLHEP, JINR




NHPOPMALINA ONPEKLINA

Jy6wna, 27 uions. [logmucanue CorameHus o COTPYJHIYECTBE
mexay OMAN u @enepanbubiM areHTCTBOM 110 einam CHI,
COOTEYECTBEHHUKOB, IIPOXKUBAIOIIHX 32 PyOEeIKOM, U 110
MEXIYHapOAHOMY I'YMaHUTAPHOMY COTPYAHUYECTBY

and Engineering of the University “Dubna” A.Denikin, and
ICD Coordinator of the JINR—ARE cooperation E.Prya-
nichnikova. The guests visited the Flerov Laboratory of
Nuclear Reactions and saw the sights of Dubna.

Ambassador Extraordinary and Plenipotentiary of
the Swiss Confederation to Russia P.Helg, Counsellor of
the Embassy and Head of Economic Affairs and Science
Department J. Derron, and Science and Technology Officer
of this department A.Melnikov visited the Joint Institute
for Nuclear Research on 13 June. JINR Director V. Matveev,
JINR Vice-Director M.ltkis, JINR Chief Scientific Secretary
N.Russakovich, and Head of the JINR International
Cooperation Department D.Kamanin informed the guests
about JINR scientific activities, the development of in-
ternational cooperation, including cooperation with the
European Organization for Nuclear Research.

Swiss diplomats were acquainted with scientific re-
search at JINR laboratories. DLNP Director Assistant on
innovative projects E.Syresin spoke about the cyclotron
of the Belgian company IBA, which will be the basis for a
cancer treatment complex in Russia. FLNR Deputy Director
A.Popeko acquainted the guests with the programme
on the synthesis and research of superheavy elements,
development of the accelerator and experimental com-
plexes of the Laboratory. VBLHEP Director V.Kekelidze
devoted his report to one of the mega-science projects
in Russia — the Nuclotron—NICA Accelerator Complex. In
VBLHEP the guests visited detector laboratories, where
O.Fateev and V.Peshekhonov spoke about products of
these laboratories.

Coordinator of JINR—Serbia cooperation agreement
from the Serbian side S.Petrovi¢ (the VinCa Institute of
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Dubna, 27 June. Signing of an Agreement on cooperation
between JINR and the Federal Agency for the Commonwealth of
Independent States, Compatriots Living Abroad and International

Humanitarian Cooperation

Nuclear Sciences, Belgrade) visited JINR on 13—23 June.
S.Petrovi¢ participated in the regular meeting of the
Programme Advisory Committee for Condensed Matter
Physics. On 18 June he visited JINR laboratories and, ac-
companied by Coordinator of JINR—Serbia cooperation
agreement from the JINR side D.Kamanin, was received
by Ambassador Extraordinary and Plenipotentiary of the
Republic of Serbia to RF Mrs. J.Kurjak. A protocol which
extends current joint scientific research projects of this
year was signed on the results of joint work.

On 27 June Head of the Federal Agency for the
Commonwealth of Independent States, Compatriots Living
Abroad and International Humanitarian Cooperation (“Ros-
sotrudnichestvo”) K.Kosachev and Head of Department
of Science and Technical and Innovative Cooperation of
Rossotrudnichestvo A.Chernyshov were welcomed at
the JINR Directorate by JINR Director RAS Academician
V.Matveev, JINR Vice-Director Professor M. ltkis, Director
of the International Innovative Nanotechnology Centre of
the CIS countries A.Ruzaev, Head of the JINR Interna-
tional Cooperation Department D.Kamanin, JINR Director
Advisor G.Kozlov, and Social Infrastructure Management
Office Director A.Tamonov. JINR Director V.Matveev
spoke to the guests about the milestones in JINR achieve-
ments and large-scale scientific projects under implemen-
tation that are based on wide international cooperation,
and about specific opportunities in the development of
innovation activities.

The main result of the visit was signing of an
Agreement about cooperation between the Federal
Agency for the Commonwealth of Independent States,
Compatriots Living Abroad and International Humanitarian
Cooperation and the Joint Institute for Nuclear Research,
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BHeJPEHUS Pe3y/ibTaToB Hay4YHO-TEXHWUYECKOW
[eaTeNbHOCTU B HAYKOEMKWUX OTpac/sx 3KO-
HOMMWKH, BKJ/ItOUas NOLTOTOBKY KafpoB, a TaK-
e B co3faHuu u obecneueHuu BbiBOAA Ha
PbIHOK WHHOBALMOHHOM NPOAYKLUWH, B TOM
uucne B pamkax MexrocynapcTBeHHOM npo-
rpamMMbl  MHHOBALMOHHOTrO  COTPYAHWYeCTBa
rocypapcte-yuactHukoe CHI Ha nepuwon po
2020 r.

CropoHbl  06si3anucb  OKasblBaTb  CO-
[LEeNCTBME KOHCONWAAUWKW HMHHOBALUOHHOIO
M WHTe/NeKTyasIbHOroO MoTeHuMana cTpaH
CHI ¢ wucnonb3oBaHMeM BO3MOXKHOCTeMH
MexxpayHapoAHOro MWHHOBaLMOHHOTO LEHTpa
HaHoTexHonorui CHI (MUUHT CHI), nHdppa-
CTPYKTYPHOrO HaHOTEXHOJIOMMYECKOro LieHTpa
«[lybHa» M 0coBoW 3KOHOMWYECKOW 30HbI B
LybHe, a TaKkke COAEWCTBUE NpUB/IEYEHUIO
3aMHTepecoBaHHbIX OpraH13aLui rocyfapcTB-
yuyactHukoB CHI Kk coBMecTHbIM npoekTam B
033 «[y6Hax.

aimed at extension of cooperation of the par-
ties in scientific-technical, innovative and sci-
entific-educational spheres: from organization
of joint scientific, applied and topical confer-
ences, seminars, exhibitions, educational pro-
grammes to development of cooperation of
the CIS countries in the field of implementa-
tion of results of scientific-technical activity
in knowledge intensive industries of econo-
my, including personnel training, and also in
establishing and support of market launch of
innovative products, including those in the
framework of the Interstate Programme of
Innovative Cooperation of the CIS countries
for the period until 2020.

The parties committed themselves to
support consolidation of innovative and in-
tellectual potential of the CIS countries
using opportunities of the International
Innovative Nanotechnology Centre of the
CIS countries (ININCIS), the Infrastructural
Nanotechnological Centre “Dubna” and the
Special Economic Zone “Dubna”, and also to
assist in involvement of concerned organiza-
tions of the CIS countries in joint projects of
SEZ “Dubna”.

I | o D
JUBILEES

20 anpena ucnoanunocs 70 rem oupexmopy Jlabopamopuu paoua-
yuonHou duonoeuu uieny-koppecnonoenmy PAH Eezenuro Anexcanopo-
euuy Kpacasuny. /lupexyus OUAU, Opy3vs, kornezu, yueHUKU cepoedHo
nozopasunu Eecenus Anexcanoposuua c obuneem, nosxcenas emy Hogwix
MBOPYECKUX YCNexos, O1a20Nony s, cemMetino2o Cudcmbsl.

O
Director of the Laboratory of Radiation Biology RAS Corresponding
Member Evguenij Krasavin turned 70 years on 20 April. JINR Direc-
torate, friends, colleagues and pupils heartily congratulated E. Krasavin
on the jubilee and wished him every success in his work, prosperity and
happiness.

5 mas ucnonnunoce 75 nem 6b10aroujemycsi poccutiCKomy Qu3uxy-
MEeOpemuKy U Opeanu3amopy Hayku, oelcmeumenvhomy uieny Poccuii-
CKOUL akademuu HayK, HayuHomy pykogooumento Ob0beOuHeHH020 UHCMU-
myma A0epHuIX Ucciedo8anuti axaoemuxy Bnaoumupy Ieopzuesuuy
Kaovuuescxkomy. /lupexyus Uncmumyma, opy3sws, Koiieau, yieHuKu cep-
Oeuno nosopasuau Braoumupa I'eopauesuua c robuneem u noxiceianu emy
MBOPUEcKo2o 00N20NemuUs, HOBbIX 3AMeYAMenbHbIX YCNexo8 6 HayYHOl

oessmenbHoCmil.
O

An outstanding Russian theoretical physicist and science organizer,
Full Member of the Russian Academy of Sciences, Scientific Leader of the
Joint Institute for Nuclear Research Academician Viadimir Kadyshevsky
celebrated his 75th birthday on 5 May. JINR Directorate, friends, col-
leagues and pupils heartily congratulated V. Kadyshevsky on the jubilee
and wished him long years of fruitful activities, new remarkable achieve-
ments in his scientific research.
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55 aer JISIP um. I'. H. ®aeposa

55 nem nazao, 6 1957 2., no npednodxcenuro u npu ax-
mueHot noddepocke axademuxa H. B. Kypuamoea oOvina
obpasosana Jlabopamopus A0epHbIX pearkyuti U Haud-
Mo CmMpoumenbCmeo YCKOpUmens MHO203apAOHbIX UOHO8
V-300. Hupexmop OHAU axademux B.A.Mameees no-
30pasunl Koanekmus 1abopamopuu ¢ Mot 3HAMeHamenb-
HOU 0amot, NoOYepKHY8, umo, 61a200aps Maianmy u ca-
MOOMBEPIAHCEHHOMY MPYOY BCEX €20 UNeH08, 1abopamopus.
npespamunacy 8 OOUH U3 BEOVUUX MUPOBbIX YEHMPOS
S0epHOU PU3UKU, COCMABIAIOWULL CA8Y U 20POOCb Ha-
we20 MeNCOYHApoOH020 Hayuno2o Mncmumyma.

55 Years of the Flerov LNR

Fifty-five years ago the Laboratory of Nuclear Reac-
tions was founded with an active support of Academician
I Kurchatov, and the construction of the U-300 accelerator
of multicharged ions was started. JINR Director Academi-
cian V.Matveev congratulated the Laboratory community
on this remarkable date and stressed the fact that, due to the
talent and dedicated service of all staff members, the Labo-
ratory has achieved tremendous results and grown into one
of the world's leading nuclear physics centres that adds to
the glory and pride of our international research institute.

65 getr MUPDA

26 mas 6 xongepeny-3ane HUUAD MI'Y ommeuanoco
65-nemue Mocko8cko2o 20Cy0apcmeennozo mexHu4ecko20
VHUGepcumema paouomexHuKi, NeKMpOHUKY U A8mMomda-
MUKU 8 NPUCYMCMBUU CIYOEHMO8 U BbINYCKHUKOE DA3HBIX
snem, npenooasameneti MUPDA, pykosoocmea u eedyuyux
yuenvix OUAU, npedocmasumeneil 2opoockoii 06ujecmeaen-
Hocmu. JlesmenvHocms uncmumyma u e2o gunuana 6 J{yo-
He 3a 95mu 200bl CNOCOOCNBOBANA CONUNCEHUIO 00PA308AHUS
u Hayku, bnazodaps yemy Ovliu cO30anbl Xopoulie npeono-
CbUIKU OJ151 RPAKMUYECKOL HANPAGIEHHOCMU, NOO20MOGKU
KANUPUYUPOBAHHBIX CREYUATUCTIOB.

FOBUIIEN
JUBILEES

65 Years of MIREA

The 65th anniversary of the Moscow State Techni-
cal University of Radio-engineering, Electronics and Au-
tomation (MIREA) was celebrated in the conference hall
of SRINP MSU on 26 May. Students, graduates of various
years, MIREA teachers, JINR leaders and scientists, and
representatives of the city administration attended the cer-
emony. The activities of the University and its department
in Dubna have promoted the process of bringing education
and science closer, which has brought about good opportu-
nities for applied research and training of highly qualified
specialists.

Jy6Ha, 17 mas. B npexnsepun 65-netuss MUPOA novetHas
MaMsATHAs Mealb «3a 3aCIIyTH B IOATOTOBKE HAYYHBIX

1 MHXKEHEPHBIX KapoB 111 OObeIMHEHHOTO HHCTUTYTA
SIepHBIX UCCIeI0BaHUID OblIa BpydeHa qupekropy MUPDA
M. A. HazapeHko (cieBa)

Dubna, 17 May. On the threshold of the 65th anniversary of
MIREA, its staff members are awarded with the Honorary
Service Medal “For the Service in Training Scientific and
Engineer Staff for the Joint Institute for Nuclear Research”.
MIREA Director M. Nazarenko (left) receives the Medal




HAYYHOE COTPYOHWMYECTBO

SCIENTIFIC COOPERATION

Auu OVANU B Yexun

B Havare MIOHA B TOPOAAX M HAy4YHBIX LEHTPax
Yeuckoit Pecny6auru 6piau nposeaenst Auu OV,
B cBsi3u ¢ yeMm B Yexmio uz AyGubl npubbira peaera-
IV B COCTaBE MPEACTABUTEAEH AMPEKIMYU U BEAYLUX
yuaenbix OVIAN.

31 masg COCTOSIAOCH TOPSKECTBEHHOE OTKPBITHE
Aneit OVSIM B Goaswoit ayantopun Kapaosa yuu-
Bepcurera «Kapoamnym». Aupexkrop OVANM axaae-
muk B. A. Marsees BoicTymua ¢ pAokaapom « OVISIV u
Yemckas Pecny6amka: mpomaoe, Hacrosiee u Oy-
Aymee». Bune-aupexrop OMSIM M.T.Utkuc mpea-
CTaBMA AOKAAA O IporpaMme IO fAAepHON (uU3NKe B
AabGopaTopuy sAepHBIX peaxiuif: CUHTE3Y CBEPXTS-
SKeABIX 9AEMEHTOB M MCCAEAOBAHUIO M3OTOIOB fAEP,
PAaCIOAOIKEHHBIX AAAEKO OT AUHMM CTAGMABHOCTY,
C u306BITKOM [POTOHOB WMAM HENUTPOHOB, HPOEKTY
DRIBs ¢ paAMOakTMBHBIMM Ny4YKamM, HOPOEKTY (a-
OpMKM CBEPXTSIKEABIX dAreMeHTOB. Aupexrop ADBO
B. A. Kereanpse AOAOXMA O NAaHOBOW pabore IO
npoekty NICA/MPD, 0 AOCTMTHYTBIX Pe3yAbTaTax,
a TakXKe O IpeararaeMoil (U3MIecKoyd Nporpam-
me: 1) m3yueHme BewmecTBa B IKCTPEMAABHBIX YCAO-

BUAX, KBapK-TAIOOHHAs MAa3Ma, (a30Bble MEPEXOABI
u 2) couuoBas ¢usmura. Aoxkaap ampexropa AHO
A.B.Beaymkuna 6bIA TOCBSIEH IIPOTPAMME UCCAEAO-
BaHWIl Ha MOAepHM3upoBaHHOM peaktope VBP-2. B
AOKAaAe mpeacepaTenst yaenoro cosera VD (Pxkesxk)
B. Barnepa maa pedsb 06 nccAeAOBaHUSX, TPOBOAUMBIX
Jeurckumy (pU3MKaMyu Ha HYKAOTPOHE, IO mpobieMam
TPaHCMYyTaLUM IAEPHBIX OTXOAOB ¥ BO3MOSKHOCTH Te-
Hepanuy HeHTPOHOB C IOMOIbIO BbICOKOIHEPreTHd-
HbBIX MYYKOB MPOTOHOB.

B ror ke aenp B Axapemmu nayk Yexmm cocro-
AAaCh BCTpeYa AYOHEHCKMX YYEHBIX U MHIKEHEPOB C
npeactaBurersimu demckux ¢upm. Croponsl o6cy-
AVAM BO3MOJKHOCTM pEaAM3aIuy TEXHOAOTMYECKUX
AOCTVSKEHMI TeX HPEANpPUATHIL, KOTOpbIE 3amMHTepe-
coBaHbl B corpypHmdectse ¢ Ay6noi. B wactHOCTH,
06CYKAAAMCH BO3MOYKHOCTHM IO IPOU3BOACTBY Bep-
IIMHHBIX AeTEKTOPOB. YelICcKme CrenuainucTsl CO3AaAN
CYLIECTBEHHYIO YaCTh BEPIIMHHOTO AETEKTOPA B IKC-
nepumente ATLAS. 3a oramuHoe KayecTBO AeTek-
topa npeanpusitue «ON Semiconductor» moayumao
HpOMbIIH]\eHHyIO HarpaAy 1 TOTOBO Hp]/IMeHI/ITL IIOAY-

Days of JINR in the Czech Repulic

In early June cities and scientific centres of the
Czech Republic held Days of JINR. A delegation of
JINR Directorate representatives and leading scien-
tists of the Institute arrived in Czechia from Dubna to
take part in the events.

The ceremony of opening the Days of JINR was
held on 31 May in the Hall “Karolinum” of the Charles
University. JINR Director Academician V.Matveev
made a report “JINR and the Czech Republic: Past,
Present and Future”. JINR Vice-Director M. Itkis
spoke in his report about the programme of nu-
clear physics at the Flerov Laboratory of Nuclear
Reactions: the synthesis of superheavy elements and
studies of isotopes of proton- or neutron-rich nuclei
that are located far from the stability line, the DRIBS
project of research with radioactive beams, and the
project of a superheavy elements’ factory. Director of
the Veksler and Baldin Laboratory of High Energy
Physics V. Kekelidze reported about the status of ac-
tivities in the NICA/MPD project, the obtained re-
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sults and a new physics programme with two avenues
of research being pursued: one is the study of mat-
ter in extreme conditions, quark—gluon plasma, phase
transitions and the other is spin physics. Director of
the Frank Laboratory of Neutron Physics A. Belushkin
made a report about the research programme for the
upgraded reactor IBR-2. Chairman of the Scientific
Council of the Institute of Nuclear Physics in Rez
W. Wagner spoke about the research conducted by
Czech scientists at the Nuclotron in the field of trans-
mutation of nuclear wastes and opportunities to gen-
erate neutrons with high-energy proton beams.

Later in the day, a meeting of Dubna scientists
and engineers with representatives of Czech compa-
nies was held in the Academy of Sciences of the Czech
Republic. The sides discussed opportunities of appli-
cation of technological achievements of the enterpris-
es interested in coming to Dubna. In particular, they
discussed possible ways to produce vertex detectors.
Czech specialists had developed a considerable part of




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

YeHHBINI ONBIT Ha APYrmMxX ycraHoBkax. OG6cyskparcs
TAK3Ke BOIPOC YYaCTHA YEUICKUX (PUPM B CTPOUTEAB-
crBe koAranaepa NICA, B nocraBrax o60pyAOBaHMs,
MOHTaKe.

Aeneranusa u3 AyOHbl moGbiBard HA BbICOKOTEX-
HOAOTMYHOM npepnpustuu «Baxkyym Ilpara», muO-
rO AeT NOCTaBAfIOmEM BaKyyMHOE OGOPYAOBaHNE B
Ay6Hy. Dra dupma npuHMMara yd4acTHe B CO3AAHUM
AeTeKTOpoB, ycraHOoBAeHHbIX BHyTpu LHC. Taxske
COCTOSIAACh YKCKYPCHUSI HA MAIIMHOCTPOUTEABHBIN 3a-
BoA «IIkoaa-IIab3eHb», BBINYCKAIOUMI CUCTEMbBI U
U3AEAVS B TOM 4YMCAE M AASL aTOMHBIX 9AEKTPOCTAaH-
umit. Ha BcTpede ¢ pyKOBOACTBOM 3aBOAA OOCY3RAa-
Aach, B 4aCTHOCTY, IIOCTaBKa BaKYYMHO! KaMepbl AAS
HOBOrO nurAOTpoHa AP M BO3MOKHOCTH IOCTAaBKH
IOABVMIKHOIO OoTpaskateArs Arg VIBP-2.

briav moammcansr ABa coraamenus. Ilepsoe —
meskAy «Bakyym Ilpara» n AaGopatopueit siaepHbIX
npo6AeM IO COTPYAHMYECTBY B paMKaX PeaArnsyemoi
B I'amOypre mporpaMmsl CO3AaHNUS MOIJHOTO MCTOY-
HMKa CUHXPOTPOHHOTO M3AyYeHMs. Bropoe — mesxay
OV n VISA® (Pskex). B Munucrepcrse o6paso-
BaHMA, MOAOAEXKM ¥ CIOPTa, KOTOPOE KypuUpyeT co-
TpyAHM4eCTBO ¢ AyGHOI, COCTOSIAACh BCTpeda MpeA-
crasutereit OVISIM ¢ sammunucrpa o6GpasoBanHus

V1. BuAbreAbMOM, KOTOPBIN SIBASIETCS COIPEACEAaTe-
Aem Yuenoro cosera OMSM. Ha Bcrpeue mpucyr-
CTBOBAAY YELICKUE 3KYPHAAMCTBL

Taxkum o6pasom, Aun OVISIM B Yexun nossoru-
AM AOHECTH AO YEIICKOJ O6IiecTBEHHOCTH MHPOpMA-
IMI0 O WMPOKOM CIEKTPE MCCAEAOBAHMIL, BEAYIVMXCS
B Ay6He, — OT papno6uorOrMy, SIAEPHON PUIUKU AO
(pM3MKYM BBICOKMX IHEPIUI; O MOAEPHU3ALNUN U CTPOU-
TeAbCTBE GA30BBIX YCTAHOBOK, & TAKKE TO, YTO 3TH
Hay4HbIE MCCAEAOBAHMSA MMEIOT BBIXOA Ha TEXHOAOTM-
9eCKMII YPOBEHb YeUICKuX (UPM, KOTOPBIM y4acTue B
TaKMX IPOEKTAX IOMOSKET PA3BUBATH HOBbIE TEXHOAO-
MM U TOBBIIIATH KOHKYPEHTOCIOCOGHOCTb.

the vertex detector of the ATLAS experiment. The
enterprise “ON Semiconductor” has been awarded an
industrial Prize for the excellent quality of the detec-
tor and is eager to share the production experience at
other facilities. The participants of the meeting also
discussed the issue of involvement of Czech companies
in the construction of the NICA collider, as well as in
equipment deliveries and assembling.

The Dubna delegation visited the high-tech en-
terprise “VACUUM PRAGUE”. This company has
been supplying vacuum equipment to Dubna for many
years. It took part in the development of detectors
installed inside the LHC. Another excursion for the
guests from Dubna was organized to the machinery
plant “SKODA-Plzei” that produces equipment for
nuclear power stations. The guests from JINR dis-
cussed with the plant managers the issue of supply of
the vacuum chamber for the new cyclotron at FLNR
and possible supply of a movable reflector for IBR-2.

Two agreements were signed: between the com-
pany “VACUUM PRAGUE” and the JINR Dzhelepov
Laboratory of Nuclear Problems on cooperation in
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the framework of the Hamburg programme of devel-
opment of a powerful source of synchrotron radia-
tion; and between JINR and INP (Rez). A meeting of
JINR representatives with the Czech Deputy Minister
of Education I Wilhelm, who is a Co-Chairman of
the Scientific Council of JINR, was held at the Czech
Ministry of Education, Youth and Sport that super-
vises cooperation with Dubna. Czech journalists at-
tended the meeting.

Thereby, the Days of JINR in the Czech Republic
made it possible to inform the public about the wide
range of research in Dubna — from radiobiology, nu-
clear physics to high energy physics, upgrading and
development of basic facilities, as well as the ideas
that these scientific studies reach Czech companies
which take part in these projects and develop new
technologies and increase their competitiveness.
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[Ipara, maii—11OHb.
Jan OUSN B Yexun

Prague, May—June.
Days of JINR in the Czech Republic
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SCIENTIFIC COOPERATION

Jlaboparopwust ¢pu3KMKu BEICOKKX dHepruit uM. B. 1. Bekcnepa
u A.M.banauna, 22 utons. CoBelllaHne SKCIIEPTHOIO KOMUTETa
0 ycKopuTenbHOi yactu npoekra NICA

On 21-22 June a meeting of the Machine Advisory
Committee on the accelerator part of the NICA proj-
ect was held in Dubna. Leading experts in accelerator
physics from largest nuclear physics centres of the
world, such as FAIR, FNAL, BNL, CERN, GSI, FZI,
attended the meeting. Reports were presented on the
Nuclotron upgrading and various ways to develop an
accelerator complex, in particular: the launch of an
injector complex, an ion source, the construction of
the booster and collider, and a number of its sys-
tems. The members of the Committee examined the
technical areas of the facility, discussed the status of
activities, and gave their expert judgment and recom-
mendations.

In the general opinion of experts, it is essential
for Russia to develop such a large-scale project as it
will promote the development not only of science but
also of the accompanying high-tech technology and
new production decisions.
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Veksler and Baldin Laboratory of High Energy Physics,
22 June. The meeting of the Machine Advisory Committee
on the accelerator part of the NICA project

The 11th meeting of the Joint Coordinating
Committee on RSA-JINR cooperation was held in
Dubna from 25 to 27 June. RSA was represented by
General Director of the Department of New Research
Trends and Infrastructure D. Adams, Director of the
Infrastructure Department Ch.Mokonoto, Coordi-
nator of the RSA-JINR educational programmes
N.Jackobs, department head of the Laboratory
iThemba LABS S.Mullins and Professors from uni-
versities that cooperate with JINR. On the JINR side
M. Itkis, D.Kamanin, A.Vodopianov, F.Simkovic,
V. Shvetsov, and O. Matykhina took part in the meet-
ing. The participants discussed issues of development
of cooperation between JINR and RSA scientific cen-
tres. The guests from the Republic of South Africa
visited JINR laboratories.
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21-22 wions B Ay6GHe MPOXOAMAO COBENAHNE IKC-
IEPTHOTO KOMMUTETA IO YCKOPUTEABHOI 4aCTH IPOEK-
ta NICA ¢ yyacTuem BeAym[MX IKCIEPTOB B 06AACTH
YCKOPUTEABHON (DU3MKM, IPEACTABASIOMMNX KPYIHE-
mye SAepPHO-(pU3NIECKMEe IEHTPbl MUpPa, TaKyue Kak
FAIR, FNAL, BNL, OEPH, GSI, FZ]. B xoae cose-
waHus ObIAM 3aCAYIIAHBI OTYETHI IO MOAEPHUBALUU
HYKAOTPOHA, IO PA3AMYHBIM HANPABAEHVUAM CO3AAHMS
YCKOPUTEABHOTO KOMIIAEKCA: BBOAY B AEVCTBME WH-
SKEKIMOHHOTO KOMIIAEKCa, MOHHOTO MCTOYHMKAE, COO-
pysReHuio 6ycrepa M KOAAANAEPa, a TAKXKE PAAA €ro
cucreM. UYaeHBI KOMMTETA OCMOTPEAM TEXHOAOTMYE-
CKUe YYaCTKMU YCTAHOBKYM, OOCYAMAM XOA paGoT, AaAn
9KCIEPTHBIE OLEHKM U PEKOMEHAALMIA

Mo o6wemy MHeHMIO 3KCIEpTOB, Poccuu Heo6-
XOAMM TAaKO¥ MaCUITAGHBIN MPOEKT, TAK KAK 3TO AACT
MMIYABC Pa3BUTHIO HE TOABKO HAYKM, HO M CONYT-
CTBYIOL[MX BBICOKOTOYHBIX TEXHOAOTWI, POKAEHUIO
HOBBIX NPOVM3BOACTBEHHBIX PeLIEHMIL

SCIENTIFIC COOPERATION

25-27 wrons B Ay6ue npoxoanao 11-e 3acepanue
00BEAVHEHHOTO KOOPAMHAIMOHHOTO KOMMUTETa IO
corpyaundectsy IOAP-OMSINM. Co cropoust IOAP
B HEM I[PHMHAAM y4acTHe TEeHEPaAbHBII AMPEKTOP
AenapramenTa HOBBIX HampaBAEHWI MCCAEAOBAHUIA 1
nadpactpyrrypst A. Apamc, anperrop Aenapramenra
undpacTpyrTypsl 4. MOKOHOTO, KOOpAMHATOP O6pa-
3oBateapHON nmporpammbl JOAP-OMSN H. Askeko6c,
pykoBoanuteab otaera AaGoparopun iThemba LABS
C.MyaamHc, a Takke mnpodeccopa YHUBEPCUTETOB,
corpyaunyaromux ¢ OVAM. B 3acepanum yyactso-
Baau M.T.Urkue, A, B.Kamanun, A.C.BoponbsHos,
@. MIumkosuu, B.H.Isenos, O.H.Maroxuna. O6-
CY>KAAAMCh BOIPOCHI Pa3BUTUA COTPYAHMYECTBA MEK-
Ay OVUIUM u mayuneimu uwentpamm IOAP. Toctu us
IOAP no6siBaru B aa6oparopusix OV

Jy6Hna, 26 uions. 3acenanne 00ObeJUHEHHOTO KOOPANHAI[IOHHOTO

xomurera 1o corpyaaudectsy IOAP-OMSN
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Dubna, 26 June. The 11th meeting of the Joint Coordinating
Committee on RSA-JINR cooperation
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TpanunuoHHOe IBYXJHEBHOE padouee cogeuwjanue
no Komnvromepnoil anzeope npoxoxgmwio B JIUT OUAN
23-24 mas. B Hem npunsnu ydactue Oonee 30 yueHBIX,
MIPEACTABISIBIINX YHUBEPCUTETHI M HAy4HBbIE LEHTPHI by-
xapecra (Pymbrans), Mocksel, Cankt-IlerepOypra, Omcka,
ITerpo3aBozcka, [lepecnasnsa-3anecckoro, CapatoBa, Tam-
6oBa u /lyonsl. beuto npencrasieno 28 nokimanos.

Oto pabouee coBemnranne — 15-¢ U3 cepun COBMECT-
HBIX COBEIIaHuH, npoBoauMBbIX ¢ 1997 . OUSN, dakyms-
tetom BMK MI'Y u HUUSI® um. JI.B.CkoOenblibiHa
MI'Y. OcHoBHas 1enb coBemanuii — odecnedntsh Gopym
KaK CIEIUaJINCTaMU B 00JIaCTH WH(POPMATHKH, TaK U Ma-
TeMaTHKaMH W (U3MKaMy, YCHENIHO IPUMEHSIONIMMHI
KOMIIbIOTEPHO-aIre0paniecKie METObl B CBOUX HCCIIEN0-
BaHMSAX, IJISI OOCYXJICHHSI COBPEMEHHBIX METOJOB, aJro-
PUTMOB U CHCTEM KOMIbIOTEpHOM anredpsl. Ha coBemmanumn
9TOTO Tojia ObUI MPEJICTABIEH PsiJi HOBBIX MHOT0O0ENIato-
KX Pe3yIbTaToB M0 BepH(HKALMU HPOrpaMM, ycOBEp-
[IEHCTBOBAHHUIO AJITOPUTMOB PELICHUSI CUCTEM aJiredpan-
4Yeckux, Au(depeHnranbHpIX U Pa3HOCTHBIX YPaBHEHHMI;
MOJICTIMPOBAHUIO AWHAMHUYECKNX CHUCTEM M HEJMHEHHBIX
BOJIH AehopManuii B TeOpUM 000JIOUEK; pacrapaieniBa-
HUIO BBIYHCIICHHI; ONMMCAHHIO JUCKPETHBIX KBAHTOBBIX CH-
CTEM; TEH30PHBIM BBIUYUCIICHUSIM.
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HawubGonemmit uarepec Boi3Banu nokiajst B.I1. MBan-
nukoBa (MCII PAH) — mno Bepudukaumu mnporpamm,
BKJIFOYAIONIMX OOJIbIIME MPOrpaMMHBIE KOMIUIEKCHI, Ta-
KHE KaK OIlepaliOHHbIe CHCTeMbl M MoucKoBHK Google;
C.A.Abpamona (BL] PAH) u M.IleTrkoBuieka (YHUBEpCH-
tet I. JItoOsHbl, CiioBeHUs1) 00 aJITOPUTMHYCCKON HEpas-
PELIMMOCTH HEKOTOPBIX 33/1a4 B TEOPUH JIMHEWHBIX U de-
PEHIMAJIBHBIX M pa3HOCTHBIX ypaBHeHui; 0. A. biakoBa
u I1.B.®oxuna (CaparoBckuii yHUBEpCHUTET) 00 ONTH-
MaJIbHbIX CTPYKTYpax AAHHBIX Ul IIPEACTaBICHUsS Oyiie-
BeIX (yrxmmii; B.I1.Tepara (JIMT OUAN) u A. Xomemn
(Texnonormueckuit yausepcutert r. Mcdaxana, Upan) o mo-
TTOJTHUTEIHHON ONTHMH3AIINH OTHOTO U3 HanOoiee apdex-
THUBHBIX COBPEMEHHBIX AJTOPUTMOB IIPHUBEICHHS CHUCTEM
HEJIMHEHHBIX alreOpanyecKuX ypaBHEHMH K KaHOHWYE-
CKOMY BHLY, YIOOHOMY JUISL MX MICCJICIOBAHHS W PELICHUS;
J.C.Kyns6oa n A.B.Koponskosoit (PY/IH, Mocksa) o
TEH30PHBIX BBIYMCIICHHSX B COBPEMEHHBIX CHCTEMaX KOM-
MIBIOTEPHOMN alreOphl.

B.I1.I'epom, A. A. Boeconobckas

28-31 mas B Anymite Ha 0aze naHcuoHara «JlyoHa»
HPOILIO TPEThE BBIC3THOE Coseujanue Konnadopayuu
CMS, nocBsmmeHHoe pa3paboTKe CTPAaTeTHH pa3BUTHS IKC-

A traditional two-day Workshop on Computer Alge-
bra was held at the Laboratory of Information Technolo-
gies (JINR) on 23-24 May. More than 30 scientists from
universities and university centres of Bucharest (Romania),
Moscow, St. Petersburg, Omsk, Petrozavodsk, Pereslavl-
Zalessky, Saratov, Tambov, and Dubna attended the Work-
shop. Twenty-eight reports were presented.

This Workshop was the 15th in a series of workshops
which were started in 1997 by the Joint Institute for Nu-
clear Research, the Computer Science Department and the
Skobeltsyn Institute of Nuclear Physics of Moscow State
University. The main goal of these workshops is to provide
a forum for researchers on computer algebra methods, al-
gorithms and software and for those who use this tool in
theoretical, mathematical and experimental physics. This
year some new promising results on program verification,
optimization of algorithms for investigation and solving
systems of algebraic, differential and difference equations;
simulations of dynamic systems and nonlinear wave defor-
mations in the theory of shells; paralleling computations;
description of discrete quantum systems; and tensor calcu-
lations have been presented.
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The greatest interest was attracted by the reports deliv-
ered by V.Ivannikov (ISP RAS) on verification of computer
programs comprising large software complexes, such as op-
erating system and the search program Google, S. Abramov
(CC RAS and MSU, Moscow) and M. Petkovsek (Univer-
sity of Ljubljana, Slovenia) about algorithmic unsolvability
of some problems in the theory of linear differential and dif-
ference equations; Yu.Blinkov and P.Fokin (Saratov Uni-
versity) about optimal structures of data for representation
of Boolean functions; V.Gerdt (LIT JINR) and A.Khosh-
emi (Technological University of Isfahan, Iran) about ad-
ditional optimization of one of the most effective modern
algorithms of reducing the systems of nonlinear algebraic
equations to a canonic form convenient for their study and
solution; D.Kulyabov and A.Korolkova (RUPF, Moscow)
about tensor calculations in modern systems of computer
algebra.

V. Gerdt, A. Bogolubskaya

The third visiting meeting of the CMS collaboration
was held on 28-31 May in Alushta, at the holiday ho-
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nepumenToB Ha LHC u ycranoBkn CMS nHa Ommxaiinime
necstunetnd. OprromurteT Bo3miaBmil aupektop OWSAN
akagzeMuk B.A.MarBeeB. PykoBOICTBO COBEIIaHHEM OCY-
LIECTBISUT MEXKIYHAPOJHBIN YIPABIAIOMUN KOMUTET IO
MpeACeNaTeIbcTBOM pYyKOBOAUTENs 3kcnepumenta CMS
mpogeccopa Jx. Uakaraensr 1 npodeccopa M. A. TomyT-
BHHA.

Ha osror pa3 coBemianue coOpajio He TOJBKO TMpen-
cTaBUTeNel Bceil komumabopammun CMS W CIeIHanncToB
LHC, HO ¥ BBIIAIOIIUXCS TEOPETHKOB N3 MHOTUX HAyYHBIX
LIEHTPOB Mupa. B yacTHOCTH, 00CYKAaIMCh BOIIPOCHI, CBSI-
3aHHBIE C JOCTHKEHHEM OYEHb BBICOKOW CBETHMMOCTH Ha
ycranoBke CMS 1 HEOOXOIMMBIMH YCOBEPIICHCTBOBAHMS-
MH yCTAQHOBKH, KOTOpBIE ITO3BOJISIT paboOTaTh Ha ATOW CBe-
TUMOCTH.

[epBEIif 1eHB OBUT TOCBAIICH pe3ylIbTaTaM, IOTydeH-
HBIM 3a BpeMsi paborel CMS, a Takke crarycy Hpoekra
B LieJIOM. B mpezncraBineHHBIX BO BTOPOH JE€Hb JOKIANax
TEOPETHKOB COAEPKAINCH MpeIIaraeMble MU Ul perie-
nust Ha CMS B nepcriekTuBe husnueckue 3axadn. Tpernit
JICHb YYaCTHUKHM COBEILAHMS IPOBENU 33 00CYXKICHHEM
KOHKPETHBIX TEXHHYECKUX U METOAWYECKUX PELICHUH 110
BceM HampanyieHHssM. COoITacHO MMEIOIIEMYCsT Ha CeTO/HS
IJIaHy MOJAEPHM3AllUU YCTAaHOBKHU MPEATNOJaraeTcst yco-
BEPIICHCTBOBATH, a TAK)KE 3aMEHUTH YacThb JACTEKTOPOB, U
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B 9THX paboTax OyAyT aKTHBHO 33eHCTBOBaHbI CIICIHaIN-
cter OMAU. Kpome toro, B [IyGHe Oymet pa3pabaTriBaTbes
SJIEKTPOHHUKA, B YACTHOCTH JJIEKTPOHMKA I MIOOHHOTO
JIETEKTOpa, 4epe3 KOTOPBIH IPOXOASAT caMble HHTEHCHBHBIC
MMOTOKH YacTHil. B ¢Bsi3u ¢ mpencrosieii Mogudukaruei
KOMIIbIOTEpHOTO LieHTpa B Jlaboparopun uH(pOpMannoH-
HbIX TexHonoruit OV co3maercs Tier-1 — kpymHeHIwiA
9JIEMEHT CHUCTEMBI, B KOTOpoil 00pabaThIBalOTCS BCe JaH-
Heie CMS.

C 17 ntonst no 5 uronsg B Mockse n Jlyone npoxonu-
au robueitasie V Beiciine kypesl crpad CHIT «Cunxpo-
mpoHHbIe U HEUMPOHHbIE UCCIe006AHUA HAHOCUCHIEM)
(CHH-HaHO) ¢ y9acTHEM CTYIECHTOB, aCIIHIPAHTOB U MOJIO-
JBIX y4eHbIX M3 AsepOaiijpkana, Apmenun, benopyccun,
Kazaxcrana, Kupruzuu, Mongossl, Poccuu, Tapxukucra-
Ha, Y30eKucraHa 1 YKpauHsbl.

OpranuszaropaMy CTaBILEro YK€ TPaJULMOHHBIM MO-
noxpexHoro Gopyma BeicTymn HULL «KypuaroBckuii un-
cTUTYT», OObEIMHEHHBII MHCTUTYT SIIEPHBIX HCCIIE0Ba-
Huit 1 UactutyT kpuctamiorpadun PAH npu ¢punancoBoiA
HOAJICPIKKE MeXrocyaapcTBeHHOTO (OH/Ia TyMaHUTapHO-
ro coTpyrHHYecTBa rocynapcTs-ydactaukoB CHI' (MDI'C)
1 MunuctepcTBa oopazoBaHus U Hayku PO.

tel “Dubna”. It discussed the work-out of the strategy to
develop experiments at the LHC and the CMS facility in
the coming decades. JINR Director Academician V.Mat-
veev headed the Organizing Committee of the meeting.
The international administration committee chaired by the
spokesman of the CMS experiment Professor J.Incandela
and Professor 1. Golutvin ran the meeting.

This time not only representatives of the CMS col-
laboration and LHC specialists but also outstanding theo-
rists from many scientific centres of the world attended the
meeting. Among numerous topics they discussed the fol-
lowing issues: why do we need very high luminosity and
what do we have to do with the CMS facility to operate with
this luminosity?

The first day was dedicated to the results obtained
during the CMS operation and the status of the project as
a whole. On the second day of the meeting the theorists
presented their reports on physics tasks to be solved at the
CMS in future. On the third day the participants discussed
specific technical approaches in all trends. There has been
worked out a scheme to upgrade the facility at present. It
is supposed to upgrade or replace detectors — specialists
from JINR will tackle this task. Electronic equipment will
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also be designed in Dubna, in particular, electronic parts
for the muon detector that transmits most intensive particle
beams. The computer centre will be upgraded as well. For
example, one of the largest elements of the system of CMS
data processing Tier-1 is being developed at the Laboratory
of Information Technologies.

During more than two weeks, students, postgraduates
and young scientists from Armenia, Azerbaijan, Belarus,
Kazakhstan, Kyrgyzstan, Moldova, Russia, Tajikistan,
Ukraine, and Uzbekistan took part in the 5th anniversary
CIS Higher Training Courses entitled “Synchrotron and
Neutron Research of Nanosystems and Materials” (SYN-
nano) (17 June — 5 July) in Dubna and Moscow.

The organizers of this already traditional youth forum
were the Russian Research Centre “Kurchatov Institute”
(RRC “Kurchatov Institute”), the Joint Institute for Nuclear
Research (JINR) and the RAS Institute of Crystallography
under the support of the Intergovernmental Foundation
for Education, Scientific and Cultural Cooperation of CIS
Member States (IFESCCO) and the Ministry of Education
and Science of the Russian Federation.
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B 3ToM Tomy Kypchl OTKpPBUIMCH TPEXHEBHOM KOH-
(epeHLMell BBITYCKHUKOB IPEABIIYIIMX KYpCOB, MPOBO-
mumbix B 2008-2011 rr. Top)kecTBEHHOE OTKpPBHITHE KOH-
(bepeHIINM BBITYCKHUKOB COCTOSIIOCH 18 mroHs B Mockse
B HUII «KypuaroBckuii uHCTUTYT». B mocnenyromue nsa
nHs koHdepeHuus npopomkunack B Jlyoune, B OUSIU, e
BCE TPUIVIAIIEHHbBIE BBITYCKHUKH MPEACTaBUIN CBOH yCT-
HBIE U TIOCTEPHBIC Hay4HBIE JOKJIA/bI, U 3aBEPIIMIACH KPY-
IJIBIM cTOJIOM. HeKoTOpbIe U3 BBIITYCKHHKOB YK€ YCTaHOBH-
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7 HayuHble cBs3u ¢ OV u nepuoauyuecky NpuesKaroT B
JlyOHy /7151 COBMECTHBIX PabOT M CTAKHUPOBOK.
TpaguunoHHO mepBasi HEJENsl KypcoB IPOBOANIACH B
OUSN. YrpenHss nporpaMMa ObliIa TOCBSIIEHA JIEKIUSIM
IO UCIIOJIb30BaHUIO METOJIOB PACCESHUSI HEHTPOHOB U CHH-
XPOTPOHHOTO U PEHTI€HOBCKOTO M3IYYEHUS IS U3yUCHHS
HAHOCHCTEM M HOBBIX MAaTepHajoB, a TaKXke 0030pHBIM
JEKIUSIM O HAyYHBIX IPOEKTax, BBINOJIHIEMBIX Ha YCKO-
purensHoM Komiiekce OUSIN. B nocneobenenHoe Bpemst

Jly6Ha, ntone. YuactHuku V Beicmux xkypcoB ctpad CHI' « CHHXpOTpOHHBIE 1 HEUTPOHHBIE UCCICIOBAHNS HAHOCHCTEM)

Dubna, July. Participants of the 5th CIS Higher Courses “Synchrotron and Neutron Research of Nanosystems and Materials”

This year the courses were opened with a three-day
conference of 50 graduates of the previous courses held in
2008-2011. The opening ceremony of the conference took
place on 18 June in RRC “Kurchatov Institute” in Moscow.
All invited graduates presented their oral and poster reports
on the next two days at JINR in Dubna. The meeting was
over with a round-table session. Some of the former par-
ticipants of the courses have already scientific contacts with
the Joint Institute for Nuclear Research and come to Dubna
for collaborative work and trainings.

The first week of the courses was held traditionally
at JINR in Dubna. The mornings were busy with lectures
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on neutron scattering, synchrotron and X-ray radiation for
study of nanosystems and new materials, and review lec-
tures about scientific projects to be implemented at the JINR
accelerator complex. In the afternoon the students had prac-
tice at neutron spectrometers at the modernized IBR-2M
pulsed reactor at the Frank Laboratory of Neutron Physics,
JINR. The participants were familiarized with JINR user
policy and proposal service system for IBR-2M users. The
second week of the courses took place in laboratories of
the Kurchatov Centre of Converging, Nano-, Bio-, Infor-
mation and Cognitive Sciences (Kurchatov NBIC Centre)
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MIPOBOJIMIIUCH TPAKTUYECKUE PabOThl Ha YCTaHOBKAaX MO-
JICPHU3MPOBAHHOIO HMITYJIbCHOTO peakTopa Ha OBICTPBIX
Helitponax WBP-2 B Jlaboparopum HEHTpOHHOU (H3H-
ku uM. 1. M. @panka OVAN. Cioymarenn KypcoB ObLIH
O3HAKOMJIEHBI C JIEHCTBYIOLIEH B VMHCTUTYTE MOIMTUKOMN
10JIb30BaTEJICH U CUCTEMOM 1TOJ1auu 3asBOK Ha MPOBEICHUE
SKCIEPUMEHTOB Ha criekTpoMeTrpax UBP-2. Bropas nenens
paboThl KypcoB Ipoxoauiia B jlaboparopusix KypuaToBcko-
TO [IEHTpa KOHBEPTeHTHBIX HAHO-, O10-, NH()OPMAITOHHBIX
1 KorHUTHBHBIX HayK (KypuaroBckuit HBUK-nientp) u nien-
Tpa KOJJICKTUBHOTO ITOJIb30BaHUs MHCTHTYyTa KpUCTaIIIO-
rpaduu PAH B Mockae.

[TonpoOuyro mHOpManmio o Beicmmx Kypcax cTpaH
CHI" moxHO HaliTH Ha caiite www.nanoschool.jinr.ru.

I M. Apsymanan, H. IO. Pabosa

17-23 wronst B Ilpare (Yexus) yxxe B 20-it pa3 Oblia
IpoBeJieHa MeXlyHapoaHas KoudepeHuus «Humezpupye-
Mble cucmemsl U K6anmosvle cummempuuy GpaxyibreToM
SIIEPHBIX HAyK M WH)KeHEpHOW (M3MKH Yenickoro TexHu-
YecKoro yHuBepcuTera u JlabopaTopmeil TeopeTHdeckoi
¢usukn um. H.H.Boromo6osa OUSN. B stoTr robwuieii-
HBIH 17151 KOH(EPEHINH T0J] OHA OTIANYANIach 0COOOH MIHPO-
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TOHW ¥ MPEACTaBUTEIILHOCTHI0. Beero Ob1I0 cienaHo okoino
60 HaydHBIX JOKIanoB yueHbIMH U3 21 ctpansl (Poccus,
[onpmra, Yexus, CrnoBakusi, bonrapus, Pymerans, Ykpan-
Ha, Urtanus, I'epmanus, bpazunus, CIUA, Kanaga, Unnus,
Kurait, FOxnas Kopes, Amxup, Iopryramus, I'perus,
Opanmmsa, Hunepnaaasr, Typiws); CeKTp TeM MpencTaB-
JICHHBIX MCCIIEI0BAHMH ObIT HEOOBIYANHO MINPOK JUIS TISATH
pabounx JHEH: OT YMCTO MaTeMaTHYeCKHX BOIPOCOB —
TeopeMbl (hOPMATEHOCTH IS aIreOpOHIOB, KOTOMOJIOTH-
YECKHMX ACIEKTOB TEOPUH CHCTEM JIOKAJIBHBIX JarpaHKHa-
HOB, BBIYHCJICHHUH KBAHTOBBIX KOTOMOJIOTHH MHOT000Opa3nit
(naros, MccieJOBaHUH BOIPOCOB T€OMETPHN KOMITAKTHBIX
(ha30BBIX NPOCTPAHCTB B TEPMHUHAX JIATPAHXKEBBIX IOJI-
MHOro00pa3uii — /10 BeraucieHnit 6era-pyHkunu B N = 1
CyNEpPCUMMETPUYHOM  AIIEKTPOAMHAMUKE, BBIYMCICHUI
BHJILCOHOBCKHX TieTelnh B pamkax AnC/KTII coorBeTcTBHiA
B TE€PMUHAX MUHHMMAJbHBIX HOBEPXHOCTEH, KBAaHTOBBIX
TOYEK B OJHOPOJIHBIX D3JCKTpHUecKUX monax. OcoOsrii
MHTEPEC BBI3BAIN JOKIAAbl O SIBHOM PEIICHUH ypaBHE-
Hust Slara—bakcrepa Ha 4-MepHOI KOH(OPMHOH TpynIe; o
CUTMa-MOJIENIN JAJIs1 KBaTE€PHUOHHOTO IMPOEKTHUBHOIO IPO-
CTPAHCTBA; O JBOHCTBEHHOCTH 3aMKHYTBIX M OTKPBITBIX
CTpYH, peanuzyemoii B Teopun ['ypBuia, u 1p.
Opranuzanuio KOHQEpeHIUH, B KOTOPOH MPHUHUMAIIH
yuactue u corpynuuku JIT® OUAUN, cnemyeT mpusHAThH

and technologies and the Joint Use Centre of the Institute of
Crystallography in Moscow.

The detailed information about the CIS Higher Train-
ing Courses is provided at the website www.nanoschool.
jinr.ru.

G. Arzumanyan, N. Ryabova

An international conference «Integrable Systems and
Quantum Symmetries» was organized on 17-23 June in
Prague, the Czech Republic, by the Faculty of Nuclear Sci-
ences and Physical Engineering, the Czech Technical Uni-
versity in Prague, and the Bogoliubov Laboratory of Theo-
retical Physics of the Joint Institute for Nuclear Research,
for the 20th time. This anniversary year was marked by
special broadness and representativeness.

Approximately 60 talks were given due to the scien-
tists from 21 countries (Russia, Poland, the Czech Repub-
lic, Slovakia, Bulgaria, Romania, Ukraine, Italy, Germany,
Brazil, the USA, Canada, India, China, South Korea, Alge-
ria, Portugal, Greece, France, the Netherlands, and Turkey);
the range of presented subjects of studies was unexpectedly
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wide for just five working days, from pure mathematical
problems — the formality theorem for algebroids, cohomo-
logical aspects of the theory of systems of local Lagrang-
ians, computations of quantum cohomologies of the flag
varieties, studies of the geometry of compact phase spaces
in terms of Lagrangian submanifolds, — to computations
of beta functions in N = 1 supersymmetric electrodynam-
ics, calculations of Wilson loops in the framework of the
AdS/CFT correspondence in terms of minimal films, quan-
tum dots in homogeneous electric fields. Of special interest
were the talks on explicit solution of the Yang—Baxter equa-
tion on 4-dimensional conformal group, sigma models for
the quaternionic projective space, open/closed string dual-
ity realized in the Hurwitz theory, etc.

The organization of the present conference, in which
our colleagues from BLTP also took part, should be recog-
nized as excellent. The participants had a wide possibility
to communicate discussing subjects presented in the talks,
in warm informal atmosphere at the breaks and during free
time. The organizers proposed an interesting excursion pro-
gramme.

No doubt next year the majority of the scientists who
participated in the 20th conference “Integrable Systems and
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OTJIMYHOH. YUYaCTHHKM HMEIH BO3MOXHOCTH OOLIAThCS
1 00CyX/1aTh TEMbI U BOIPOCHI, TIOIHSTHIC B JOKJIAaX, B
HedopMaIbHOH 00CTAaHOBKE B IEpephIBaX U B CBOOOTHOE
Bpemsa. OpranusatopaMu ObLla NPEATIOXKEHa HHTEPECHas
SKCKYPCHOHHAS POTrpaMMa.

He moanexuT COMHEHMIO, YTO B CIIEIYIOLIEM TOXLy
OONBIIMHCTBO YYEHBIX, y4JacTBOBaBIIUX B 20- KoH(pe-
pernnn «HTErpupyeMble CUCTEMBI U KBAHTOBBIC CHMMeE-
TPUU», CHOBA C SHTY3Ma3MOM OTKJIMKHETCS Ha IpHIvIaLlIe-
HHUE MOCETUTh 3TO HAyYHOE MEPOTIPUATHE.

Marepuansl KOH(QEPEHIMH JTOCTYITHbI
http://km.fifi.cvut.cz/intsystems/.

Ha cauTe

Boie3gnas ceccus 610po OtaesieHust GU3MOIOTUU
u pyHIaMeHTAJbHOM MeauuuHbl PAH

27-28 wronst Otaenenue (GU3NONOTHH W (QyHIAMEH-
TanpHOM MeauiHbl PAH, MHCTUTYT BBICIIEH HEPBHOMH Jie-
arenbHOCTH U Helipodusuonorun PAH, THIL P® UucturyT
MerKo-ononornueckux npobdiaem PAH n OObennHeHHbIH
MHCTHUTYT SIEPHBIX HCCIIeOBaHUN TpoBesn B JlyOHe BbI-
e37IHYI0 ceccuto O0ropo OTaeneHust GU3HONIOTUU U QyHIa-
MeHTanpHON Meauimabl PAH. Crenyer 3ametuTsh, uto 60-
Jiee yeM 3a MOJTyBEKOBYIO MCTOpHI0 MHCTHUTYyTa BBIC3THAS
ceccust otnenenus PAH Ha ero 6a3e npoBo/iiiach BliepBbIe.
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Ceccust npoxoauia noj MnpeacerareIbCTBOM aKaJeMUKOB
PAH B. A.Margeesa, Bure-npe3ugeara PAH A. W. I'puro-
preBa u akaneMuka-cekperaps OTaeneHus: GU3NONIOTUH H
¢ynnamenransuoit memunnasl PAH 10. B. Harounna.

PagnoGuonorndeckne HSKCIIEPUMEHTHl Ha  YCKOpH-
Tenax 3apsokeHHBIX dacThn B OMSM mpoBomstcs Oonee
50 ner. [lo uHUIMaTUBE U NpPU MOAJEPKKE aKaJIEMUKOB
A.B.JIebenunckoro, B.B.Ilapuna, O.I.T"'a3enko B [{yOHe
OBLTH pa3BEePHYTHI MIHPOKOMACIITAOHBIC SKCIEPUMEHTHI TT0
OTIpEIeIICHUI0 OMONIOTHYECKON PPEKTUBHOCTHA MPOTOHOB
BBICOKHMX JHEpruil. DT padOTHl MO3BOJIMIN O00ECIIEUUThH
PanuaIOHHYIO 3aILIUTy SKHITaXEH MEePBBIX KOCMHYECKUX
Kopabei.

BaxHBIM COOBITHEM B YKPEIUICHHH CBSI3CH MEXITy
OUAN u Poccuiickoit akagemMuel HayK CTajo MPUHITHE
Otnenenuem Omonorndecknx Hayk PAH B 2008 1. mocra-
HOBJICHUSI O HAYYHO-METOANYECKOM pyKoBojcTBe Jlabopa-
Topueii paauanuonHoi ouonoruu OUSAU co croponst OBH
PAH. B HacTosmee BpeMst HayYHO-METOANYIECKOE PYKOBOJI-
CTBO J1aboparopueit ocymectsisger Otaenenue Gu3HoIo-
rud ¥ pyHIaMeHTanbHoi MeauunHbl PAH.

Ha coBemannu ObUTH PacCMOTPEHBI BOMPOCHI JIEH-
CTBUSI TSDKETIBIX 3apsHKEHHBIX YacTHI] BBICOKHX JHEPTHH Ha
CTPYKTYpPBI ¥ (DYHKIMHU LEHTPaJIbHOW HEPBHON CHCTEMBI;
3aKOHOMEPHOCTH M MEXAaHH3MBI PaJIMaIlOHHOTO KaTapak-

Quantum Symmetries” will accept with enthusiasm the in-
vitation to take part in this conference again.

The Proceedings of the conference are available at the
site http://km.fjfi.cvut.cz/intsystems/.

Visiting Session of the Board of the Department
of Physiology and Fundamental Medicine
of the Russian Academy of Sciences

On 27-28 June, the Department of Physiology and
Fundamental Medicine (DPFM) of the Russian Academy of
Sciences (RAS), the RAS Institute of Higher Nervous Ac-
tivity and Neurophysiology, the RAS Institute of Medical
and Biological Problems, and the Joint Institute for Nuclear
Research (JINR) held a visiting session of the DPFM RAS
Board in Dubna. It is remarkable that for the first time in its
more than 50-year history, JINR hosted a visiting session
of a RAS Department. The session was presided by Acade-
micians of RAS V. Matveev (JINR Director), A. Grigoryev
(RAS Vice-President), and Yu. Natochin (Secretary Acade-
mician of the DPFM RAS).
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Radiobiological research has been conducted at JINR’s
charged particle accelerators for more than 50 years. On the
initiative of, and with support from Academicians A. Lebe-
dinsky, V.Parin, and O.Gazenko, large-scale experiments
were started at JINR to determine the biological effective-
ness of high-energy protons. This work made it possible
to provide radiation protection measures for the first space
Crews.

An important event in strengthening the ties between
JINR and RAS was a resolution passed by the RAS Depart-
ment of Biological Sciences (DBS) in 2008 on the issue
of DBS being in scientific and methodological charge of
the Laboratory of Radiation Biology (LRB), JINR. Now it
is the DPFM RAS that directs LRB, as regards scientific
research and methodology.

The session focused on the issues of the effect of
high-energy heavy charged particles on the structures and
functions of the central nervous system, regularities and
mechanisms of radiation cataractogenesis, visual reception
disorders, and prediction of the danger of galactic heavy
nuclei for manned interplanetary flights.

Among the session participants were nine RAS Acting
Members and nine RAS Corresponding Members; it indi-
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TOT€HE3a, HapyIIEHMs] 3PUTEIBHONW pelEeNUH; BOMPOCH
MIPOTHO3UPOBAHNSA OMACHOCTH TAJAKTUYECKUX TSKEIBIX
sIIEp TPU OCYIISCTBICHUN MEKIUIAHETHBIX MAIOTHPYEMBIX
MIOJIETOB.

O BBICOKOM YPOBHE OOCYXJICHHSI JTQHHBIX MpPOOJieM
CBUJICTEIIECTBYET TOT (AKT, YTO B CECCHH MPUHSITH yJacTre
JIEBSATh JIeUCTBUTENbHBIX WieHOB PAH u 1eBsTh 4uieHOB-
koppecnionnienToB PAH. Beuto mpescraBieHo BoceMb Ha-
YVYHBIX JOKJIAIOB IO 3asBICHHBIM TeMaM, KOTOPHIC BHI3Ba-
JIM O’KMBJICHHOE 00Cy>keHue. B xoze muckyccnn akaaeMuK
A.W.TpuropseB 0co00 MOAYEPKHYA BaXKHOCTH PEIICHUS
3amad KOCMHYECKOH pagnoOHOJIOTHA C HCIOIh30BaHU-
em noreruuana OUSAU. Hupexrop HUMAD MI'Y npo-
(deccop M. U.Tlanacrok oOpaTvil BHUMaHHE Ha BaKHOCTH
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obecrieueHus paJualiOHHON 0E30I1aCHOCTH JIEKTPOHHBIX
YCTPOMCTB KOCMHYECKHX alaparoB IMpU IUIaHUPOBAHUU
KOCMHYECKIX MHCCHI C y4ETOM BIMSHHS TaJIAKTHIECKOTO
W3JIyYeHHs] M COJHEYHOH aktuBHOCTH. [Ipm obGcyxneHnun
(DU3MOIOTHYECKHUX ACTIEKTOB MEXKIUIAHETHBIX ITOJICTOB JIU-
pexrop I'HLl PO UMBII PAH unen-koppecnongent PAH
W.B. YmakoB ykas3ajl Ha BaKHOCTb HCCIICIOBAHUN OHOJIO-
TUYECKOTO JICHCTBUSI HEUTPOHOB BBICOKUX sHepruit. [Ipo-
(eccop H.B.TymseBa npeanoxuia HCIoap30BaTh ddek-
TUBHbIE HEHPO(PU3NOIOrMYECKHE METO/IbI, OCHOBAaHHbIE Ha
aHaJM3€ MOBEICHUECKUX PEeaKIMUi 3KCIEePHUMEHTAIbHBIX
KUBOTHBIX, JUISl OTIPENICIICHNS TOTCHIMAIBLHON OMacHOCTH
JEUCTBHS TSKEJBIX 3apSHKEHHBIX MOHOB Ha LIEHTPAIbHYIO
HEPBHYIO CUCTEMY.

JlybHa, 27 utonst. Beiesguas ceccnst 6ropo Otnenenust Gu3HOIOTHY U QyHIaMeHTaIbHON MeantuHsl PAH

“;_-mw
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Dubna, 27 June. The visiting session of the Board of the RAS Department of Physiology and Fundamental Medicine

cated a high level of the discussions. Eight scientific reports
were presented; they aroused lively debates. Academician
A.Grigoryev made a special note of the importance of solv-
ing space radiobiology problems with the use of JINR’s
potential. Professor M. Panasiuk, Director of the Institute
of Nuclear Physics of Moscow State University, pointed
out that planning space missions should include radiation
safety measures to protect spacecraft electronics from ga-
lactic radiation and solar activity. During the discussion
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of the physiological aspects of interplanetary flights, RAS
Corresponding Member 1. Ushakov, Director of the RAS
Institute of Medical and Biological Problems, stressed the
importance of studying the biological effect of high-energy
neutrons. Professor N.Gulyaeva suggested that efficient
neurophysiological methods based on the behavioral reac-
tions of experimental animals should be used to evaluate
the potential danger of heavy charged particles to the cen-
tral nervous system.
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[To uroram padbotsl Bble3nHON ceccun Otopo Otrene-
HUS usnonorun u QyHIaMeHTanbHONH Meauuumusl PAH
OBLIO IPUHATO CIEYIOIIEe IOCTAaHOBICHNUE:

1. Bropo Ornenenus ¢gusnonornu U (yHIaMEHTaIb-
Hol MeauunHBl PAH oTMeuaeT BBICOKHI Hay4YHBII ypOBEHB
mpoBogMbIX B OUSM pagmoOnomornuecknx HCCiIeno-
BaHWH ¥ YHUKAJIbHBIE BO3MOXXHOCTH, IPEAOCTABISIEMbIC
snepHo-usnueckumu ycranoskamu OUSN st nzyyenus
OMOTIOrNYecKOro AeHCTBUS MOHU3UPYIONIINX H3JIyUCHUH C
pa3HbIMH (DPU3UUECKUMHU XapaKTeprcTUKaMu. bropo cunta-
eT 1esIecoo0pa3HbIM pa3zsutue nccaenosannii O B 00-
JaCTU paJHalliOHHON (pU3HOJIOTHH.

2. bropo OtneneHuss QU3NONOTHN U (QyHIAMCHTAIb-
oWt mexnuuel PAH onoOpsier npemtoxennyto Jladopa-
TopHuel paanaroHHoi 6monoruun OUSU xoHIeHTpanuio
YCHINH Ha M3YyYEHUH BIMSIHUS TSKETBIX MOHOB BBICOKHX
SHEPrUil Ha CTPYKTYPHI U (YHKIHUHU LIEHTPAIHHON HEpBHOM
CHCTEMBI, 3pUTEIbHON perenuuu. OTH UCCIEOBAaHUS HC-
KITIOYUTENIFHO BayKHBI JUI OLIEHKH paJHalliOHHOTO PHCKa
TIPY peanu3anny NHIOTHPYEMBIX MEKIUIAHETHBIX ITOJIETOB.
Bropo ormeuaeT BbICOKYIO 3(h(HEeKTUBHOCTS U 1IeJIeco00pa3-
HOCTh TECHOTO COTPYJHHYECTBA M KOOPAMHALUHU PadoT B
9TOM HampaBleHHH Mexnay Jlaboparopmell paanannoH-
Hoit Owmomormu OUSAU, T'HI] P® HMucTUTyTOM MEAUKO-
ouonornueckux mpobnem PAH, WHcturyrom BbICIHICH
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HEepBHOI JiesitenbHOCTH M Helipodusuonorun PAH u Un-
CTHTYTOM Omoxummdeckoit gpm3ukn PAH.

3. YuutsiBass akTyaJIbHOCTb MCCIIEIOBaHHI, MPOBO-
mumbIx Jlaboparopueit paamanuonHoi Omomorun OWSN
COBMECTHO C KoJuleraMu u3 nHCTUTYToB PAH, uX BBICOKYIO
3HAYUMOCTb ISl PELICHUS MEPCHEKTUBHBIX 3a/ad, CTOs-
IIIX B CBSI3M C Pa3pabOTKON M peanm3anneil HOBBIX MEX-
TUIAHETHBIX MWJIOTHPYEMBIX TOJIeTOB, Otopo OtaeneHus
¢uznonormm u pynmamentanpHON MeaunuuHel PAH cunra-
eT HeoOXOIMMBIM NpocuTh pykoBoacTBo PAH oOparuthes
B PockocMoc ¢ npennokeHreM 0 IOATOTOBKE COBMECTHBIX
nporpaMM. B yacTHOCTH, pacCMOTPETH M MOAIEPKATh IIPO-
rpammy «Bosspar — MKAY.

C 27 no 29 urons B JIaboparopuu Teopernueckoit ¢hu-
3uku uM. H. H. boromo6oBa npoxonmino Mescdynapoonoe
paodouee coeewjanue no puzuke ManOUACMUYHBIX CU-
cmem (FBS-Dubna-2012). B Hem npunsiio yyactue 6ornee
50 yuensix u3 Poccun, Yipaunsl, Kazaxcrana, ['epmannn,
Cep6un, @pannnn, Yexun, Benrpuu, [py3un u CinoBakuu.
Bruno 3acmymano 38 gokIamoB.

OCHOBHBIM IPEIMETOM TEOPUU MaJOYaCTUYHBIX CH-
CTEM SIBJIIOTCSI KBAHTOBBIE CUCTEMBI, KOTOPBIE MOKHO CUH-
TaTh COCTOSIIMMH M3 HEOOJBIIOTO Yucia (CKakeM, JBYX,

Summing up the results of its visiting session, the
Board of the Department of Physiology and Fundamental
Medicine, RAS, passed the following resolution:

1. The Board of the Department of Physiology and
Fundamental Medicine, RAS, notes a high scientific lev-
el of radiobiological research conducted at JINR and the
unique capabilities of JINR’s nuclear physics facilities, as
regards studying the biological effect of ionizing radiation
with different physical characteristics. The Board consid-
ers it advisable to develop JINR’s radiation physiology re-
search.

2. The Board of the Department of Physiology and
Fundamental Medicine, RAS, approves the concentration
of efforts proposed by the Laboratory of Radiation Biology,
JINR, to study the effect of high-energy heavy ions on the
structures and functions of the central nervous system and
visual reception. This research is extremely important for
the evaluation of the radiation risk to manned interplanetary
flights. The Board notes the high efficiency and appropri-
ateness of close cooperation and work coordination among
the Laboratory of Radiation Biology, JINR, the RAS Insti-
tute of Medical and Biological Problems, the RAS Institute
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of Higher Nervous Activity and Neurophysiology, and the
RAS Institute of Biochemical Physics.

3. Taking into account the urgency of research con-
ducted by the Laboratory of Radiation Biology, JINR, and
its colleagues of RAS institutes and the high significance of
this research for solving prospective problems associated
with the preparation and realization of manned interplan-
etary flights, the Board of the Department of Physiology
and Fundamental Medicine, RAS, finds it necessary to ask
the RAS Directorate to apply to the Russian Federal Space
Agency (Roskosmos) with a proposal of working out joint
programmes — in particular, with a suggestion that Ros-
kosmos consider and approve the ISA Return programme.

From 27 to 29 June the Bogoliubov Laboratory of
Theoretical Physics hosted an International Workshop on
Few-Body Systems (FBS-Dubna-2012). More than 50 re-
searchers from Russia, Ukraine, Kazakhstan, Germany, Ser-
bia, France, Czechia, Hungary, Georgia, and Slovakia took
part in the workshop. Thirty-eight talks were presented.

The main subject of the theory of few-body systems is
quantum systems which can be regarded as consisting of
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TpeX, YEThIPEX) AIEMEHTAPHBIX COCTaBIISIOIMX. B 3aBu-
CHUMOCTH OT KOHKPETHOW CUTyallud U AMamna3oHa paccMma-
TPUBAEMBIX SHEPIUil B POJIU TAKUX COCTABISIOIIUX MOTYT
BBICTYIATh KBapKH, OT/AENbHbBIE HYKIIOHBI, Apa WIN Jaxe
aTOMbI U MOJIEKYJbl. MajaoCTh UuCIia 3JI€MEHTapHBIX KOH-
CTUTY2HTOB B CHUCTE€ME I03BOJIIET CO3AaBaTh U Pa3BUBATh
MaTeMaTU4YeCKU CTPOTHE U TOUHBIE METOJIbl €€ UCCIIE0Ba-
HUS, HE TpeOyolHe JalbHeHIINX yporamux Gusnye-
CKHUX NpuOmmKeHuid. biaronapsi ceoeMy yHUBEpCaIbHOMY
XapakTepy, MOJX0/1bl, OCHOBAHHBIE Ha TEOPUU MAJIOUacTH-
HBIX CUCTEM, IPUBOAAT K YCIEXY IPU PEIIeHUN MHOTHX 3a-
Jlad siIepPHON U aTOMHOHN (DPU3UKH, MOJICKYJISIPHON (PU3UKH U
KBAHTOBOM XMMHU.

Hensto cosemanns «FBS-Dubna-2012» sBnsiaach
BCTpeya yueHbIX M3 Poccum u psiia 3apyOesKHBIX CTpaH,
paboTaronyx HaJl MaJOYaCTHYHBIMU IpoOJIEeMaMH siaep-
HOW (u3nkmM, acTpopu3UKM U (U3MKH aTOMHBIX U MoJIe-
KYJISIPHBIX CTOJIKHOBCHHM, IUIsl TIPE3CHTAIIMH HOBBIX HjICH
W PEe3yJbTaToB, ONpENENICHHS OCOOEHHO HWHTEPECHBIX M
aKTyaJbHBIX TE€M JaJbHEHIINX MCCIIEIOBAaHHUH, JIOKJIA/I0B
0 TIporpecce B MOAXOAaX U METOAAX PEIICHHs Pa3InuHBIX
KOHKPETHBIX 3aja4. Azipec opHLIHMaIbHOTO Bed-caiita co-
Bemmanwust: http://theor.jinr.ru/~fbs2012.

A. K. Momosunos

JlaGoparopus Teopetndeckoit pusuku um. H. H. Boronro6osa, 27 uroHs.

a small number (say, two, three, four) of elementary con-
stituents. Depending on a concrete situation and the range
of energies considered, the role of these constituents can be
played by quarks, some nucleons, nuclei, and even atoms
and molecules. The smallness of the number of constituents
in a system allows one to create and develop rigorous and
exact methods of its study not requiring further simplified
physical approximations. Owing to their universal nature,
the approaches based on the theory of few-body systems
lead to success in solving many problems of nuclear and
atomic physics, molecular physics and quantum chemistry.
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Bogoliubov Laboratory of Theoretical Physics, 27 June.
The International Workshop on Few-Body Systems

The purpose of the Workshop was a meeting of scien-
tists from Russia and some foreign countries who work on
the few-body problems of nuclear physics, astrophysics and
physics of atomic molecular collisions for presentation of
new ideas and results, determination of the most interest-
ing and urgent themes of further investigations, and reports
on progress in approaches and methods of solving different
concrete problems. The official website of the Workshop is:
http://theor.jinr.ru/~fbs2012.

A. Motovilov




LKOJ1bl. CEMUHAPLI

27 anpenst B koH(pepeni-3ane JIOBD cocrosuics cemu-
Hap «Tpu 3ameuamenvuule gexu ucmopuu Jlabopamopuu
guzuku evicoxux srnepeuii: 105-nemue B. U. Bexcnepa,
100-nemue JI. I1. 3unoevesa, 55-nemue cozoanus cunxpo-
dazomponaly.

BricTymasi Ha OTKPBITUH CEMHUHApa, TUPEKTOp J1abo-
paropuu B.JI. Kexenunaze mpemsiouin cuyuTarh 3TH OOU-
JIeHBIE TaTHI TOBOIOM UISI OOpAIIeHUsT K MICTOPUH CO3/a-
HUS (pU3WYECKON HAyKW B II€JIOM, BOSHUKHOBCHHS HOBOM
9pBI — 3pbl (PU3UKH BBHICOKUX YHEPTH, CTAHOBICHUS UC-
CJIeI0BATENbCKUX TpaJuLMM, 3anokeHHbIX B.I.Bekcie-
pom, JI. 1. 3MHOBBEBBIM U UX CTIOBIKHUKAMHU.

C noxmamom «B. . Bekcnep u ¢pusnka yckoputenei»
BeicTynun  O.A.TlepenbiiTeiiH — HENOCPEICTBEHHBIN
YYaCTHHK U CBUJCTEIb 3M0XabHBIX coObITHiA. JI. JI. 3uHO-
BbeBa B cBoeM jnokinane «Ponp JI.II.3uHOBBREBA B co3ma-
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On 27 April a seminar “Three Remarkable Dates in
the History of the Laboratory of High Energy Physics:
The 105th Anniversary of the Birth of V. Veksler, the Cen-
tenary of the Birth of L. Zinoviev, and the 55th Anniver-
sary of the Synchrophasotron Development!” was held in
the conference hall of VBLHEP.

VBLHEP Director V. Kekelidze addressed the seminar
participants and suggested in his greeting words that these
jubilee dates should be considered as the grounds to turn
to the history of the establishment of physics science as a
whole, the birth of a new era — the era of high energy phys-
ics and formation of research traditions founded by V. Vek-
sler, L. Zinoviev and their colleagues.

Eh. Perelshtein, a direct participant and witness of the
seminal events, made a report “V. Veksler and Accelerator
Physics”. L. Zinovieva spoke in her presentation “The Role
of L.Zinoviev in the Construction of the Synchrophaso-
tron” about major events and difficulties in the implemen-
tation of the project. She also marked the leading role of
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HUM CHHXPO(a30TPOHA» JIAKOHMYHO M YETKO pacckaszajia
00 OCHOBHBIX MOMEHTaX U CIIOKHOCTSX peajn3aliy Ipo-
eKTa CHHXpOo(azoTpoHa, OTMETHB TaKXKE BEIYLIYIO pOJb
JI.II.3uHOBBEBA B CO3JaHMM MOILHOW HAy4YHOH IIKOJBI U
BOCITUTAHUM YYEHUKOB, KOTOpBIE BIIOCIIEICTBUH SIBUIIUCH
CO3/IaTeISIMU YCKOPHUTENEH B APYTUX HAy4YHBIX LEHTPAX.

CeMuHap NPOJOIDKUIN HAYYHBIE JTOKJIAJIbI, B KOTOPHIX
pacckasbplBaIoCh 00 MCTOPHUHU CO3/aHMsI 00O0pPYIOBaHUS U
YCTQHOBOK, pe3yJbTaraX, OPUTMHAJIBHBIX PELICHUsX, a
Takke nepcrnektuBax uccienosanuil. B noxnane JI. C.3o-
JMHA 1UTa pedb 00 MCCIIEN0BAHUSIX PAJUAlMOHHOTO I0JIS
cunxpoda3orpoHa, B nokiazae B. B. Byposa — 00 uccieno-
BaHMSAX KyMYJSITUBHBIX IporeccoB. COBMECTHBIN JOKIIAN
B.B.Tmnaronesa u A.A.BananHa ObUT NOCBSIIEH ITy3bIPb-
KOBBIM KaMepam.

Cosnarenu cuHXpO(ha30TpoHa —
JI.I1. 3unoBwes, B. 1. Bekcnep,
B. A.TleryxoB

Authors of the Synchrophasotron
L.Zinoviev, V. Veksler, and V. Petukhov

L.Zinoviev in establishing a strong scientific school and
training students who later constructed accelerators in other
scientific centres.

The agenda of the seminar also included scientific re-
ports about the history of the development of the equip-
ment and facilities, results, unique findings and research
prospects. In their reports, L. Zolin spoke about studies of
the synchrophasotron radiation field and V. Burov discussed
research of cumulative processes. The report by the co-au-
thors V. Glagolev and A. Baldin dwelt with bubble chamber
topic.

On 14-18 May, the third school on information tech-
nologies “Grid and Advanced Information Systems” was
held under the auspices of the Joint Institute for Nuclear
Research and the European Organization for Nuclear Re-
search. The organizers were the Laboratory of Information
Technologies, JINR and a group for the development of
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C 14 no 18 mas npu nopuepxkke OObeTMHEHHOTO WH-
CTUTyTa SJECPHBIX uccienoBaHuid u EBpomelickoil opra-
HU3ALMHU SAEPHBIX HCCIIEN0BAHUN MpoIuIa 3-5 MIKOJa I10
MHPOPMALMOHHBIM TEXHOJIOTHAM «I pud u admunucmpa-
MUGHO-YNPAGNEHYUECKUE UHPOPMAUUOHHDIE CUCIMEMDbLY.
Opraamzaropamu sBsHCH JlabopaTopus nH(OPMALINOH-
HBIX TEXHOJIOTHH M rpyImna pa3paboTKi COBPEMEHHBIX MH-
(OpMaIIMOHHBIX CHCTEM JielapTaMeHTa OCHOBHOW MH(pa-
ctpykrypsl LIEPH.

[NepBast mxona Obuta mpoBeneHa B Jlyone B YueOHo-
HayuyHoM 1ieatpe OMSU B 2010 ., BTOpas — B [lome Mex-
JyHApOIHBIX COBemanuii B okTsiope 2011 .

[ens mKomsl — mepenavya 3HAHWM, HAKOIUICHHBIX H
pasBuBaembix B OSSN u IIEPH B oOnmactu coBpeMeHHBIX
UH(OPMAIMOHHBIX TEXHOJIOTHIA JIJIsl TOATOTOBKH KaJIPOB.

3-s1 mxona «[pun M agMUHUCTPATHBHO-YIIpaBICHYEC-
KHie MH(OPMALMOHHBIE CHCTEMBbD» ObLIa IMOCBSIIEHA BO-
pocaM yNpaBlICHHs CIOKHBIMU HAyYHBIMU KOMITJIEKCAMU
1 HH(GOPMAIMOHHBIMH CHCTEMaMH Ha IIpUMepe pa3padarsi-
Baembix B OMAUN n IEPH Ttexnonoruii. B Hell mpunsnu
yuactue okojo 70 CTyIeHTOB U3 BEAYIIUX BBICHIMX yueO-
HBIX 3aBeneHnii MockBbl 1 MockoBckoii oomactu: MUDU,
MOTHU, MBOU, MI'TY um. H.D.baymana, yausepcurera
«/lyOHa», a TakKe CTyAEHTbl W3 YHUBEPCUTETAa HAyKU H
texaonoruu (Kpaxos, ITompmra). Jjiss y9aCTHUKOB IITKOJIBI
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OBUIH TIPOYUTAHBI JICKIIUH T10 SI3bIKAM IPOTPAMMHPOBAHUS:
Groovy, Grails, Java; 6a3am TaHHBIX; TPUA-TEXHOIOTHM;
00JIauHBIM BBIUMCIICHUSIM; 3JICKTPOHHBIM OHONIHOTEKAM;
ruOKol pa3paboTKe MPOTPAMMHOTO OOECIICUCHHsI C WC-
MOJIb30BaHNEM Scrum; yckoputensHoMy Komriekcy NICA,
SKCIICPUMCHTAM Ha OOJBIIOM aIpOHHOM KoJulaimepe:
CMS, ATLAS u T. 1. B cocTaBe mpemnomaBateseii mKoiIb —
Beayumme crienmanuctel OUSN u LHEPH. beuta opranuszo-
BaHa SKCKypPCHs Ha YCKOPHUTEIbHBIH KoMIutekc NICA.

B 3aksroucH#e ObLI IPOBEICH KPYIJIBIH CTOJ C Y4aCTH-
eM npenacenarens mkonsl H. A. PycakoBuua, conpenacenare-
nst k. @epriocona u npopekropa MUDU b. H. Onbikus,
IJIe CTYAEHTbI MOACTUINCH CBOMMHU BIIEYATIICHUSMHU O LIKO-
JIe, BHECIH TIPETIOKEHUS U TIOKETaHNUS.

C 15 mo 18 mas B bnaroesrpane (Bonrapus) coctos-
Jachk 5-1 wiKona MonoobIx yueHvlx, IpuypoueHHas K J{Ham
OUAU B bonrapuu. Ha 3T0T pa3 B Hell y4acTBOBAIH TaKkKe
CTyzeHThl U3 Pymbinuu u I'penun.

Ha oTkpbITUM HIKOJIBI BBICTYHNHJIM 3aMECTUTEIb MOJ-
HOMOYHOro npencrasutens I[lpaBurenscrBa bonrapuu B
OUAN JI. KocroB, nupextop MHCTHTYTa AIepHBIX HCCie-
noBanuit u siaepHoit sHepretuku BAH JI. Tones. Jlekuuun
0 TJIaBHBIX HANpaBJICHHSIX HAYYHBIX HCCIICAOBAHUN W TIPO-

modern information systems in the CERN basic infrastruc-
ture division.

The first school was organized in 2010 in Dubna at the
JINR University Centre. The second school took place in
the JINR International Conference Hall in October 2011.

The purpose of the School is to share the knowledge
gained and expanded at JINR and CERN in the field of
modern information technologies for the manpower devel-
opment.

The third school, “Grid and Advanced Information
Systems”, was devoted to the issues of control over sophis-
ticated scientific complexes and information systems with
the technologies developed at JINR and CERN as an ex-
ample. About 70 students from the leading institutions of
higher education of Moscow and Moscow Region attended
the event: MEPI, MIPT, MPEI, Baumann State Technical
University in Moscow, Dubna University, as well as stu-
dents from the University of Science and Technology in
Krakow, Poland. The participants heard lectures on the pro-
gram languages Groovy, Grails, Java, as well as on databas-
es, Grid technologies, cloud computing, electronic librar-
ies and flexible development of software using Scrum, the
NICA accelerator complex and experiments on the LHC:
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CMS, ATLAS, etc. Leading specialists of JINR and CERN
delivered their lectures to the School attendees. Also an ex-
cursion to the NICA accelerator complex was organized.

To conclude the School, a round-table session was or-
ganized with participation of the School Chairman Profes-
sor N.Russakovich, Co-chair J. Ferguson and MEPI pro-
rector B. Onykyi where the students took a chance to share
their impressions about the School and put forward their
suggestions and wishes.

The 5th School of Young Scientists, timed to the
Days of JINR in Bulgaria, was held in Blagoevgrad on 15—
18 May. This year students from Romania and Greece also
took part in it.

At the opening ceremony Deputy Plenipotentiary of
the Government of Bulgaria to JINR L.Kostov and Direc-
tor of the BAS Institute of Nuclear Research and Nuclear
Energy D.Tonev took the floor. V.Kuzmin (BLTP, JINR),
A.Popeko (FLNR, JINR), O.Rogachevsky and A. Sidorin
(VBLHEP, JINR), and G. Shelkov (DLNP, JINR) delivered
lectures on the main trends of scientific research and proj-
ects of JINR.




LKOJ1bl. CEMUHAPLI

extax OUSAU npounramn B. A.Kyzemun (JIT®), A.T.Ilo-
mrexo (JIAP), O. B. PorageBckuii u A. O. Cunopun (JIOBD),
I A. llenxoB (JIAIT).

C 21 mo 26 mas B Anymre (Kpsivm, Ykpanna) coctos-
sl I00OMICHHBINA, 20-it MexcoyHapoonslii ceMuHnap no 63a-
umooeiicmeuio neikmponos ¢ aopamu (ISINN-20), nocs-
LICHHBIN TaMATH OCHoBarener Jlaboparopun HEHTPOHHOM
(hm3MKH, KOTOPOIT B ATOM rofy ucmonHsercs 55 net. bonee
50 yuensix u3 ABctpuu, bonrapuu, Benrpun, I'epmanuu,
Erunra, Oxuoit Kopen, Hopseruu, Poccun, Pymbinum,
CrnoBakuu, CIOA, Ykpaunsl, @paniuu, Yexuu, [1IBeiina-
pun, Snonnu, a Takxe okono 40 GpU3NKOB U3 pa3HBIX Ja-
6oparopuit OVAU oTKIMKHYTHCH Ha IPUTTIAIICHHE OPTKO-
MUTETa IPEACTaBUTh CBOU HOBBIE PE3yJIbTAThI IO TEMATHKE
cemMuHapa. Takum 00pa3oM B HayYHYIO IPOTPAMMY BOIIIIH
oxoy1o 60 ycTHBIX ¥ 30 MOCTEPHBIX TOKJIAOB.

[To Tpaguuuu nporpaMma COBELIAHUS BKJIIOYAIa IIH-
POKHI KPyT BOIIPOCOB HEUTPOHHON (PU3UKH — OT HapyIIe-
HUsl QyHIaMEHTAIBHBIX CHMMETPHH BO B3aMMOIEHCTBUU
HEHTPOHOB C AOpaMHU 10 BBI3BIBAIONINX OONBIION HWHTE-
pec B crpanax-yuactHunax OUSIU cyrybo mpukiagHbix
mpobiemM, T.€. TOro, 4To ceiyac mMmenyercs life science.
B pamkax cemunapa npouen Bedep namsatu M. M. @panka
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u @.JI. [llanupo, Ha KOTOPOM KpOME BETEPaHOB CEMHMHAapa
MPUCYTCTBOBAJIO MHOT'O MOJOABIX YYaCTHHMKOB. JlJI HMX
MPUKOCHYThes K uctopun JIH® Obu1o mone3Ho u moydu-
TEJIBHO.

C 3 no 9 wrons B mancuonare «/lyOna» B Aumymre
(Vkpawna) mpomuta mepBas WKoAa-KoOH@epeHuyus mono-
0bIx yuenvix u cneyuanucmos OUAU.

[TporpamMma mIKOMBI BKJIIOYANA JIEKIWH, JOKJIAIBI
Y4aCTHHUKOB U TUCKYCCHUU. Temaruxka KaX10ro AHs IIKOJIbI-
KOH(epeHINH ObLIa 33/1aHa JIEKINEH, 3aTeM C COJ0KIaIaMu
(15 munyT) 11 noxmagamu (10 MHHYT) BBICTYIAIN MOJIOJBIC
YYaCTHHKH IIKOJIBL. Ha miKosie mpo3Bydanu cliieayromme
nexmym: O.B.PoraueBckuii pacckaszan o KBapK-TIIFOOHHOM
wiasme u ycrpoiictee MPD-nerekropa, I'.B.TpyOHukos
MoAPOOHO ommcal, Kak OyleT YCTPOEH BECh YCKOPHTEIb-
Hbiii komruieke NICA, b. H. 'ukai mo3HakoMuI ¢ mjiaHaMu
10 Pa3BUTHIO KOMIUIEKCA YCKOPHUTENEH TSKEIbIX HOHOB
u ycrpoiictBom nukiorpona, HO.C.IlpranoB pacckasan
00 sKcnepuMeHTe 1o cuHTe3y 117-ro anemeHTta TaOIHILbI
J. 1. Menneneena.

B nocneobeeHHOE BpeMst IPOBOIUIIUCH pa3HO00pas3-
HBIE KOHKYPCBHI M CIIOPTHBHBIC COCTS3aHMS, a MOCIE YXKHU-
Ha — JUCKYCCHHU, BO BPEMA KOTOPBIX YHACTHUKHU ITBITATIUCH

The 20th International Seminar on Interaction of
Neutrons with Nuclei (ISINN-20) was held from 21 to
26 May in Alushta (Crimea, Ukraine). This jubilee Semi-
nar was dedicated to I.Frank and F.Shapiro, the founders
of the Frank Laboratory of Neutron Physics (FLNP), as this
year the laboratory celebrates 55 years since its foundation.
More than 50 scientists from Austria, Bulgaria, the Czech
Republic, Egypt, France, Germany, Hungary, Japan, South
Korea, Norway, Romania, Russia, Slovakia, Switzerland,
Ukraine, and the USA, as well as about 40 physicists from
the JINR laboratories accepted the invitation of the Orga-
nizing Committee to present their new results on the topics
of the Seminar. Thus, the scientific programme included
about 60 oral and 30 poster contributions.

By tradition, the agenda of the Seminar covered a wide
range of topics in neutron physics — from violation of fun-
damental symmetries in the interaction of neutrons with nu-
clei to purely applied problems related to the so-called life
sciences, which are nowadays of much interest to the JINR
Member States. Within the framework of the Seminar a me-
morial meeting was held in honor of I. Frank and F. Shapiro.
It was attended not only by the veterans of the Seminar but
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by many young participants as well. They found it both use-
ful and interesting to touch upon the FLNP history.

On 3-9 June, the holiday hotel “Dubna” in Alushta
(Ukraine) hosted the first School-Conference of JINR
Young Scientists and Specialists.

The agenda included lectures, reports and discussions.
Each day of the conference related to the topics of lectures;
then young participants of the school-conference presented
reports (10 minutes) and co-reports (15 minutes). The fol-
lowing lectures were given at the school: O.Rogachevsky
spoke about the quark—gluon plasma and the design of the
MPD detector; G. Trubnikov described in detail the future
design of the accelerator complex NICA; B.Gikal spoke
about the plans of development of the heavy-ion accelera-
tor complex and the structure of the cyclotron; and Yu. Tsy-
ganov spoke about the experiment on the synthesis of ele-
ment 117 of the Mendeleev table.

In the afternoon various competitions and sport con-
tests were held; after supper discussions were organized
where participants made attempts to answer the questions
the lecturer had announced in the morning. One day was
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OTBETHUTH Ha BOIPOCHI, yTPOM 3aJaHHbIE JIeKTopoM. OauH
JICHb OBIJT MTOCBAIIECH KPYITIOMY CTOJTY IO MOJIOAEKHOM MO~
mutuke OVIAN u sxckypeusam. IHTepecHo, 4To yUaCTHUKU
OBUTH TTOJIETICHBI HAa YEThIPE KOMaH/Ibl, KOTOPBIM 32 JII00YI0
AKTUBHOCTb, KaK Ha JIOKJIa/1ax U IUCKYCCUsX, TaK U B CIIOP-
THUBHBIX COCTSI3aHUSIX, JaBaJMCh Oayulbl, B UTOTE OIpee-
JUBIIHE TOOETNUTENS.

C 6 mo 19 nrons B Amxy (@panmms) npoxogmna Ee-
poneiickan wKona no puzuxe 6bICOKUX IHEP2Uil, OpPraHu-
30BaHHas EBponeiickoil opraHu3anuei sepHbIX UCCIIEH0-
Banuii (PKenesa) n OObeAMHEHHBIM HHCTUTYTOM SIIEPHBIX
uccienoBannii ([lyona) coBmectHO ¢ HanmoHanbHBIM WH-
CTHTYTOM siZICpHON GU3MKN M QH3UKH dacTull DpaHunun
(IN2P3) n Komuccapuarom no aromHoii snepruu @panimu
(CEA).

Haydnas mporpamma HIKosel cozepskana 32 noxiana
10 CIICIYIOUIMM TEMaM: TEOpHs TOJsI M 3JIeKTpociadas
Cranpmaptaas mozmens (/Dx. Unmonymoc, @panmnms); Ha-
pYLIEHHE 3JIEKTPOCIadoi CUMMETpUM (TEOpHsi M IKCIe-
pumentanpubie naHubie) (P.Parammm, Isetimapns); KX/
Ha komnanaepax (JI.[ukcon, CHIA); ¢usuka apomaros
U HecoxpaHeHHe KoMOMHupoBaHHOI uyerHOcTH («CP
Violation») (Ix. Ucumopu, Mramus); SUSY (/1. Kazakos,
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OUsIN); npyras ¢usuka 3a npenenamu CraHaapTHOH Mo-
nemu (K. Cepsan, LIEPH); neiitpunnas ¢msuxa (I bapen-
6oiiM, Mcnanus); ¢usmka Tsokensix noHos (Y. Baiineman,
HEPH); mpakTrdeckasi CTaTUCTHKA ISl (GPU3UKOB, 3aHUMa-
roumxcst ¢pusuxor wactun (X. [Ipocnep, CIIA); rnaBHbie
pesynsrarsl ucenenosanuii Ha LHC (JIx. Ponmanam, IIEPH);
xocmoorus (I1. bunetpyii, ®panmms).

Kaxpiii 1eHp mociie 00e/1a MPOXOIIN CEMHHAPCKHIE
3aHSATHS, B KOTOPBIX AKTHBHOE Y4YacTHE NMPUHUMAIN CTY-
nenthl. Jlunepamu nuckyccuii 6butn A. ApOyzos (OUSIN),
K.-b.I¢ Busn n¢ Pexwu (Opco, ®Ppanums), A.Imans-
meB (OMAN), XK. Mopo (Vausepcuter Opcd, @pannms),
M.IIsepunn (LIEPH), XX.-K.Bunrep (IIEPH). Muorue
CTYAEHTHI MIPE/ICTABIIINA CBOM PabOTHI HA IIOCTEPHBIX CEMH-
Hapax.

4 urons B Jlome mexmyHaponubeix cosemanuii OUSAN
COCTOSIOCH O4YepeHOe 3aceaHue OOBEIMHECHHOTO CeMH-
Hapa «®@u3uxka na LHC», opraHH30BaHHOTO COTPYIHU-
4ecTBOM HMHCTUTYTOB Poccum u crpan-ywactHun OMAN
B skcrnepuMeHTe «KoMIakTHBIA MIOOHHBIM COJEHOUI.
3acenanue ObUIO MPUYPOUCHO K HAYYHOMY CEMHHApY, MO-
CBSIIIICHHOMY IIOCIICAHAM pPe3ylIbTaTaM JKCIIEPHMEHTOB
ATLAS u CMS 1o moucky 6030xa Xurrca Ha LHC, Ha xo-

devoted to a round-table meeting on youth policy at JINR
and excursions. Another interesting detail was that all the
participants were divided into four groups. Each group re-
ceived “grades” for any activity, either in reports or discus-
sions or sport contests. The grades finally were accounted
for to determine the winner.

On 6-19 June the 2012 European School of High
Energy Physics was held in Anjou, France (formerly the
CERN-JINR School on Physics). It was jointly orga-
nized by the European Organization for Nuclear Research
(CERN), Geneva, and the Joint Institute for Nuclear Re-
search (JINR), Dubna, together with IN2P3 and CEA,
France.

The scientific programme of the School included 32 re-
ports in the following topics: Field Theory and the Electro-
Weak Standard Model (J.Iliopoulos, ENS Paris, France);
Electroweak Symmetry Breaking (theory versus data)
(R.Rattazzi, EPFL Lausanne, Switzerland); QCD at Collid-
ers (L. Dixon, SLAC, USA); Flavour Physics and CP Viola-
tion (G.Isidori, INFN Frascati, Italy); SUSY (D. Kazakov,
JINR); Other Physics beyond the Standard Model (G. Ser-
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vant, CERN and IPhT Saclay, France); Neutrino Physics
(G.Barenboim, University of Valencia, Spain); Heavy-lon
Physics (U.Wiedemann, CERN); Practical Statistics for
Particle Physicists (H.Prosper, Florida State University,
USA); LHC Results Highlights (G.Rolandi, CERN); Cos-
mology (P.Binetruy, APC, France).

Each day in the afternoon seminars were held. Stu-
dents took an active part in them. Discussion leaders were
A.Arbuzov (JINR), J.-B. de Vivie de Régie (LAL, Orsay,
France), A. Gladyshev (JINR), G. Moreau (LPT, Orsay Uni-
versity, France), M. Pierini (CERN), J.-C. Winter (CERN).

Many students made their poster presentations at the
seminars during the first week of the School.

A regular meeting of the joint seminar “Physics at the
LHC” was held on 4 July at the JINR International Confer-
ence Hall. It was organized by the community of institutes
from Russia and JINR Member States that are involved in
the Compact Muon Solenoid (CMS) experiment. The event
coincided with the scientific seminar on the latest results
of the ATLAS and CMS experiments in the search for the
Higgs boson at the LHC where for the first time data ob-
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TOPOM BII€PBbIE OBLIM MPEACTABICHBI PE3YyJIbTaThl 110 JaH-
weiM LHC, nonmy4ennsim B 2012 r; ux Gonee mogpodHoe
obcysxnenue cocrontcs Ha koHpepenuun ICHEP B Mens-
Oypre. K HacTos1ieMy BpeMeHH YCKOPUTEb YCIELIHO 00e-
Criedns1 HabOp TPeTH M3 3aIUIAHMPOBAHHOTO Ha 3TOT TOA
o0beMa JIaHHBIX, npoaHamu3upoBaHHbix ATLAS n CMS.
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Cemunap B JlyOHE OTKPBUI €T0 PyKOBOJIUTEINb Mpodec-
cop U. A.TonyrBun. C npuBeTcTBHEM K y4acTHHKaM 00pa-
tunes Bune-aupexrop OMSAN M. T Utkuc. 3ateM B pexu-
M€ pPeasbHOr0 BPEMEHU MPOXOAUIIA TPAHCIIALUS HAyYHOTO
cemuHapa B LIEPH u npecc-xondepenunu ¢ yuactuem au-
PEKIMHU, PYKOBOJHUTEINICH MEXIIyHapOIAHBIX KOoJutaboparui
u npencrasureneit CMU.

Jy6Ha, 4 utons. 3acenanue o0beanHEHHOTO ceMuHapa «Pms3muka Ha LHCy»

Dubna, 4 July. The meeting of the joint seminar “Physics at the LHC”

tained in 2012 at the LHC were presented. More detailed
discussion of the data is planned at the ICHEP conference
in Melbourne. By the present moment, the LHC accelerator
has successfully acquired one third of the scheduled data
volume for this year which have been analyzed in ATLAS
and CMS.
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Professor 1. Golutvin, as the seminar head, opened the
event in Dubna. JINR Vice-Director M. Itkis greeted the
participants. The scientific seminar in CERN and the press
conference attended by the Directorate, leaders of interna-

tional collaborations and mass media were aired on-line.




B MY3EE ONAN

B My3see uctopun Hayku u texHuku OMSUN mpo-
JoJDKanack paboTa, CBS3aHHAsI C UCTOpPHEH BBIAAIOMINXCS
JocTukeHull yuenelx MHcTUTyTa, €€ M3ydeHHeM U MOIly-
nsapuzarnueit. Cocrosncs ceMuHap u3 nukia «Mcropus oT-
KPBITHH — OT TiepBoro junay. I1ono0HbIe ceMrHaph! Kax-
JIbII pa3 BbI3bIBAIOT HEM3MEHHbBIN MHTEPEC CiyllaTesiei Ha
MIPOTSHKEHUN BOT YK€ IISITH JIET ¢ Hadasia paboThI 110 3TOMY
ripoekty. OO OTKpBITHH «SIBJICHUE 3ama3/bIBAIOIIETO JIeie-
HUS aTOMHBIX s1Iep» U 0 coBMecTHOH padote ¢ . H. ®me-
posbiM 1 B. M. Ky3HenoBsIM pacckasai coaBTOp 3TOrO OT-
kpoiTEst H. K. CkobGenes.

3 anpeJs B My3€e COCTOSJICS CEMHUHAP, TOCBAIIEHHbIN
55-neruro co3nanus cuaxpodazorpona, 105-i rogoBimmHe
co s poxaenus B. 1. Bekcnepa u 100-neruto JI. I1. 3uno-
BbeBa. C poxuagoM BeicTymmi npodeccop B. A. Hukutum,
pacckaszaBIluii 0 pa3BUTHU (PU3UKH BHICOKHX SHEPrUii U 00
HCCIIEJOBaHUAX, KOTOPBIE NPOBOAMINCH HA CHHXpO(a30-
TpoHe. JlJ1si COTPYAHUKOB TOPOJICKUX MPEANPUSTHH OBLTH
OPraHM30BaHbl 3KCKYPCHH Ha CHHXPO(a30TPOH, MPUypo-
YEeHHBIE K 9TUM JlaTaM.

29 mas Ha ceMUHape 10 UCTOPUH UCCIIEN0BaHUN Heil-
TPUHO BBICTYNHUI ¢ gokiamoM mpodeccop C.M.bunens-
kuil. OH pacckasan 00 3TOH YJMBHUTEIHHOW YacTHLE U ee
TaifHaX, 00 YYEHBIX, YBICUCHHBIX TIOUCKOM OTBETOB Ha BO-

AT THE JINR MUSEUM

MIPOCHI, KOTOPbIE BO3HUKAIOT MPU M3yYEHWU CBOWCTB HEW-
TPUHO, 0 cBoeM Kosulere u yuutene b. M. ITonTexkopso.

OnHUM M3 IVIaBHBIX MPUOPHUTETOB JAESATEIBHOCTH MYy-
3es sBIsieTcst paboTa co MIKoJIbHUKaMu. bosnbinoi rpymme
ydamuxcd u3 mkoi CTaBpomoisibs, MOCETHBINHUX MYy3ei,
OpLTa IpounTaHa JeKuusa o0 mcropuu co3manus OMSAN u
ero poctmxkeHusx. [lo nHMIMaTHBE My3est rpynma gyOHeH-
CKUX IIKOJBHUKOB — IOOeIuTeNneil KoHKypca pabor o
(m3nke mMoOBIBaa HAa SKCKYPCUH B YUeOHO-HAYIHOM IICH-
tpe OUSIN, rne pebara MO3HAKOMIIINCE ¢ 00pa3oBaTeIb-
HOM mporpammoit He Tonsko OMSU, HO U yHUBepcuTeTa
«JlyOHa», a Takke ¢ 0a30BBIMH yCTaHOBKaMH JIAOOpaTOpuil
WHctutyTa Onarogapst BUPTyalbHOM NPE3EHTAIHH.

B anpenie B My3ee paboTaia BbICTaBKa >KUBOIMHCHBIX
paboT oHOTO M3 CTapedInux coTpyaHukoB Jlaboparopuu
simepHBIX mpobieM mpodeccopa B.b. @nsaruna. Ero aksa-
peiny, TpOHU3aHHBIC HE)KHOCTBIO U CBETOM, TIEPENAI0T Kpa-
COTY PYCCKOH MPUPOJBI U JIFOOOBb K HEHl, BHI3bIBAsT BOCXH-
LIEHUE Y 3pUTEIEH.

B pesymprare paGoTBHl 1O M3YyYCHHIO JOKYMEHTOB
no ucropun VHCTUTYyTa M TOpoja B TOPOACKUX raserax
ObLTH OMyOIMKOBAHbBI CTATbU HAYYHOTO COTPYIHHUKA My3€s
A.A.PactopryeBa. Bemach aktuBHas paboTa 1Mo TpueMy
MoCeTuTeNel My3esl.

The history of outstanding achievements made by
JINR scientists continued to be studied and presented to
the public at the JINR Museum of Science and Technol-
ogy. A seminar was held from the cycle “The History of
Discoveries — the Authors Speak”. These seminars have
been the audience’s attraction for five years already, since
the start of the project. The co-author of the discovery “The
Phenomenon of the Retarded Fission of Atomic Nuclei”
N. Skobelev spoke this time about his work with G.Flerov
and V. Kuznetsov in these studies.

A seminar was held at the museum on 3 April on the
occasions of the 55th anniversary of the construction of the
Synchrophasotron, the 105th anniversary of the birthday of
V. Veksler and the centenary of L. Zinoviev. Professor V. Ni-
kitin made a report where he discussed the development of
high energy physics and the research at the Synchrophaso-
tron. Excursions to the Synchrophasotron, devoted to these
jubilee dates, were organized for staff members of the city
enterprises.

On 29 May, Professor S.Bilenky made a report at the
seminar on the history of neutrino studies. He spoke about
this amazing particle and its secrets, the scientists absorbed
in the search for answers to the questions that arise in the

53

process of studies of neutrino’s properties, as well as about
his colleague and teacher B. Pontecorvo.

One of the main priorities at the museum is work with
school students. A big group of schoolchildren from Stav-
ropol Region visited the museum and listened to the lecture
about the history of JINR establishment and achievements
in science. A group of school students from Dubna — the
winners of the competition on physics — visited the JINR
University Centre on the initiative of the museum. The stu-
dents got acquainted there with educational programmes
not only of JINR but also of the “Dubna” University. They
were also shown a virtual presentation about the basic fa-
cilities of the Institute.

In April an exhibition of paintings by one of the old-
est staff members of the Dzhelepov Laboratory of Nuclear
Problems Professor V. Flyagin was held at the museum. His
water colours, full of tenderness and light, convey the beau-
ty of the Russian nature and our love to it. Visitors admired
the paintings greatly.

Local newspapers published articles by the staff mem-
ber of the museum A.Rastorguev on the history of the In-
stitute and the city of Dubna. The museum was actively
visited by different groups.
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9 masi, lHcTnTyT (hrsnkn n matrematnky BeeneHnHon
nm. Ppena Kasnn, Anonus. [pembep-munrcTp AnoHnn
Momnxnko Hopa BcTtpetriicss ¢ Ppepom Kasnw, nipen-
cenatesieM n ocHoBaTesnieM PoHpa Kaenum, n npodecco-
pom Xutown Mypasimov, IMpekTopom HoBoro vHCcTHTYTa
Kapnn Tokmrickoro yHmsepcHureTa.

Ponpn Kaenn 6bu1 oTKpbIT B gekabpe 2000 r. ero
ocHoBarternem M xeptBoBatesiem Ppemom Kasmm, ns-
BECTHBbIM On3HeCcMeHOM M3 KanngopHmH v BbIgamormcst
dunantporiom. B HacTosiee Bpemsi ero POHA aKTHBHO
y4yacTByeT B CO3OaHMH KPYIHBIX HCCIENOBaTENIbCKNX
VHCTHTYTOB B BEAyLIMX YHHMBEPCHUTETAX M HMHCTUTYTax
CoennHenHbix lliTaTtoB, EBponbl 1 Asun.

DTOT BU3WT ObUT MPHYPOYEH K Mpa3fgHOBAHHIO MpH-
cBoeHust nMeny Kaenn MIHCTUTY Ty OH3HMKKM M MaTeMaTHKuU
BceneHHor npyn TOKHMHMCKOM YHMBEPCHUTETE — TEPBOMY
Hay4HO-¥ICCJIeIOBAaTENbCKOMY MHCTHUTYTY MMeHn Kasmm
B dAnonnn. [Mpodeccop X.Mypasma siBnsieTCst OIPEKTO-
pom atoro mHctutyTa (Kavli IPMU) B TOKMHCKOM YHH-
BepcuTeTe. MIHCTMTYT KaBnm ctaBUT CBOEH Lieibio MOKCK
peLIeHNs CJIOXKHENIIMX 3ajady B Kocmosiornn. PaHee B
5ToM rofy TOKMHCKWIA YHNBEPCHUTET 0ObsiBHII, YTO POHL
Kaenn Bbigenvn ¢prHaHCOBblE CPEACTBA Ha MOAAEPIKKY
HHCTHTYTA.

Bo Bpemsi npebbianns P.Kaenn B TokMo oH BMe-
cre ¢ npodgeccopom X.Mypassmor BCTpeTH/ICS C MH-

HUCTPOM 06pa3oBaHusi, KyJbTYpbl, CIOpTa, HAyKU H
TexHosornu Anonmn Xvipopymn Xvipano. P.Kaenm co-
npoBosxkgann npesnaeHT Porpa Kaenm poktop Pobept
KoHnH, npe3npeHT ACTpoHOMHYeCKOro obiiecTsa SnoHnn
npogeccop CaHamopr OKaMypa M Hay4HbIH COTPYOHHK
HaunonanbHort mnabopatoprn wmm. J1.Bepknn pokTop
Haotaka Cy3sykm, koTopbii paboTaeT y npodeccopa
Cona lNepnmytrepa — naypeata HobeneBckon npemnu
2011 r. no dHM3MKe 3a OTKPbITHE YCKOPSIOIErOCs pac-
wrpeHnst Becenennow.

EBPOIIA

14 mas, LUEPH, llIBeriuapus. B ueHTpe KynbTypHbBIX
cobbitin B LIEPH 3Ton BecHon — niprnesp XKunst XobeHa,
nepsoro xopeorpacda, KOTopbIf OyfeT KUTb 1 paboTaTb
B LIEPH. OH cran no6enntenem koHkypca Collide@CERN
(«I[Mepeceuenne noen B LIEPH») B 2KeHeBe, koTOpbIN M-
HaHCHpYeTCsl KAHTOHOM M TOPOJACKOM afAMMHHMCTpaLMen.
K. Xo6eH — M3BeCTHbIM WBEHLAPCKNUI Xopeorpad, nme-
IOIMM CBOIO KomraHmio B 2KeHeBe. Ha Tpn mecsiua, B Te-
YeHHEe KOTOPbIX OH BYAET 3KNUTb M paboTaTh B LIEHTPE, €ro
napTHepom OyHeT MyJIbTHMEOMFHBIF MPOAIOCep MU Crie-
umanucT no Bupeosdpdekram Koao [lekeHao, KOTOpbIM
n3ydan ¢pu3smky B YHnBepcuTeTe JlnccaboHa.

23 mast XKnib XobeH m »Koao [lekeHao BBICTYMHIIM
¢ nyOJIMYHON Mpe3eHTaLreN TaHUeBaJIbHbIX TEHAEHLMI K

ASIA

9 May, Kavli IPMd, Japan. Japan’s Prime Minister
Yoshihiko Noda welcomed Fred Kavli, Chairman and
Founder of the Kavli Foundation, and Prof. Hitoshi
Murayama, Director of the New Kavli Institute at the
University of Tokyo.

The Kavli Foundation was opened in December 2000
by philanthropist Fred Kavli, an entrepreneur and busi-
ness leader from California. Currently, the Foundation
actively assists in establishing large research institutes at
leading universities and institutes in the USA, Europe and
Asia.

The visit took place as the University of Tokyo cele-
brates the naming of the Kavli Institute for the Physics and
Mathematics of the Universe (Kavli IPMU), which seeks
answers to deeply profound questions in cosmology. The
Kavli Institute is the first Kavli science research institute
in Japan. Prof. Murayama is the director of the newly re-
named IPM at the University of Tokyo. Earlier this year,
the University announced that the Kavli Foundation had
provided funds for establishing an endowment supporting
the Institute.

During his visit, Mr. Kavli and Prof. Murayama were
also greeted by Minister Hirofumi Hirano of the Ministry

54

of Education, Culture Sports, Science and Technology
(MEXT). Accompanying Mr. Kavli was Dr. Robert
Conn, President of the Kavli Foundation; Prof. Sadanori
Okamura, President of the Astronomical Society of Japan;
and Dr. Naotaka Suzuki, Staff Scientist of Lawrence
Berkeley National Laboratory who works for Prof. Saul
Perlmutter, 2011 Nobel Laureate in Physics for his dis-
covery of the accelerating expansion of the Universe.

EUROPE

14 May, CERN, Switzerland. Space, time and grav-
ity are under the cultural spotlight at CERN this month
with the arrival of Gilles Jobin, the laboratory’s first cho-
reographer in residence and winner of the Collide@CERN
Geneva prize, which is supported by the Canton and City
of Geneva. Jobin is an internationally renowned Swiss
choreographer with a company in Geneva. His CERN
inspiration partner for his three-month residency at the
laboratory will be the multimedia producer and visualiza-
tion specialist, Jodo Pequenado, who studied physics at
the University of Lisbon.

To mark the occasion, Gilles Jobin and Jodo
Pequenio gave a public presentation in CERN's Globe
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dM3MKM YacTrL B NaBuiboHe «[J106yc HayKH M MHHOBA-
mr LIEPH.

«JTO yAMBHTEJIbHOE 3pervile — BUAETb, Kak Kb
XobeH, HaxoOsCcb B TBOPYECKOM [OHasiore C y4YeHbIMHU
LIEPH v Haykow, mcciienyeT GH3MKY 4acTHL TMOCpen-
CTBOM TaHLla ¥ ABMXKEHHM», — CKa3aJsl reHepaJibHbIM Ou-
pektop LIEPH Ponsd Xoriep.

24 masi, HauyoHanbHbIi MHCTUTYT siiepHON (pU3MKH
(HNSAP), Ntanns. Lens BupTyanbHOro MHCTHUTYTa, CO3-
paHHoro 6raropapsi psiily KOJUIEKTHBHBIX MHULMATHUB, —
pa3BrBaTb Hay4iHOE COTPYAOHHMYECTBO Mexpay KTanmewn
n KnTaeMm, npencraBisiTb MCCIIeNOBaHMs, MPOBOOHMbIE
B HVSAD B MTannn, n KoopariHpoBaTh KOHTaKTbI C KH-
TaricknMmn KoJinleramu. Ha coBewannn B Prme HWAD
(MTanns) n NPBI (Kutar) noroBopriimck 0 Havasie Co-
BMECTHOI'O COTPYAHHYECTBa B HayKe M MOArOTOBKE MO-
JIofeXXHbIX KagpoB. [laHHbIM BOMpPOC O COTPyAHUYECTBE
BKJIIOYEH B NMOBECTKY OHSA BM3WTa B KwuTtan nranbsiHCKOro
MHMHHCTpa HCClIeqoBaHni M obpa3oBannst PpaHyecko
[Tpocdymo B mioHe.

CogBewanrie B Prime nokasaio, yto Krntan Bo MHOrom
3aMHTEpeCcOBaH B TMPOBEAEHNH COBMECTHBIX 3KCIEpPH-
MEHTOB MO HENTPHHO M TEMHOM MaTepvu B labopaTopu-
sx ['pan-Cacco, a Ntanns xotena 6bl NPHHSTL y4YacTre
B MCCJIEIOBaHMSX B KMTancKor naboparopnn Daya Bay.
CoTpyAHMYECTBO TaK:Ke BKJIIOYAET YCKOPHTENbHYIO u-

3KMKY, KOMIbIOTEPHbIE BbIMMCIIEHHUS M AasibHEMLIEe YIrily-
6JieHrie COBMECTHBIX paboT M0 rpyA.

AMEPHIKA

19 nwmonHsa. Camasi mocrnefgHsis BepcHUsi H3OaHUs
«Brbnns drsmkK yacTrLp focTyrnHa B mHTepHeTe. O630p
vccrieoBaHMi B 06nacTn (OU3KMKK 4YacThL — HHU3NKU
BBICOKMX SHEPrHH M acTpOYacTHL] BO BCEM MHPE COCTaB-
JISeTCS M M3JaeTcs Kaxable aBa roga ¢ 1957 r. mexny-
HapOOHOM TPYMIION Mo cOOpy maHHbIX B 0bnacTh pr3H-
ku yactry PDG (Particle Data Group), KoTopasi ceryac
coctonT M3 200 yyeHbix M3 22 cTpaH. LleHTpanbHbIM
odric rpymmbl Haxogutcsi B HaumonanbHown naboparto-
pun um. JI. Bepknn MunncrepcrBa sHepretrku CLIA.
Vananne 2012 r. copepsknt 6onee 1400 neyaTHbIX CTpa-
Huu. B ntone oHo 6ynet pasocnaHo 6onee 16000 non-
NMMCYMKOB. Takske B ceHTsibpe oHu nonydat 6yket (320
CcTpaHuL) Mo $H3MKe YacTHL. A MOKa MHTEPHET-BEPCHS
M3[aHKs TOJIBKO YTO MnosiBviack Ha http://pdg.lbl.gov.

[To maTepnanam www.interactions.org

of Science and Innovation on Wednesday 23 May about
movement in dance and particle physics.

«It will be fascinating to see how Gilles Jobin explores
particle physics through dance and movement following
creative dialogues with CERN scientists and science,»
said CERN Director-General Rolf Heuer.

24 May, INFN, Italy. Research on neutrinos and dark
matter, youth education, and particle accelerators: INFN-
IHEP’s virtual Institute in Beijing.

The virtual Institute aims to develop scientific col-
laboration between Italy and China, in a sector led by
our country. At a meeting in Rome, the National Institute
for Nuclear Physics (INFN) and the Beijing Institute of
High Energy Physics (IHEP) entered a collaborative re-
search and youth education agreement. This collabora-
tion will be included in the agenda of the Italian Minister
for Research and Education Francesco Profumo’s China
visit in June.

A collection of mutual initiatives make up this unique
virtual research Institute, leading an Italian scientist to the
IHEP in Beijing to represent the INFN on an ongoing basis
and coordinate relationships with Chinese counterparts.

The Rome meeting demonstrated China’s strong in-
terest in performing joint experiments on neutrinos and
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dark matter at the Gran Sasso laboratories and ltaly’s
corresponding interest in the Chinese laboratory Daya
Bay. The collaboration will also include accelerator phys-
ics and computing, with in-depth continuation of the work
performed jointly on GRID.

AMERICAS

19 June. Latest Edition of the «Particle Physics
Bible» Now Online. The Review of Particle Physics, a
panorama of the world of high-energy and astroparticle
physics, has been compiled and issued every two years
since 1957 by the international Particle Data Group, now
consisting of almost 200 scientists from 22 countries
and based at the U.S. Department of Energy’s Lawrence
Berkeley National Laboratory (Berkeley Lab). Called the
PDG for short, the 2012 edition of The Review of Particle
Physics runs to over 1400 pages in print and will be
mailed in July to over 16000 subscribers, with a con-
densed, 320-page Particle Physics Booklet to follow in
September. However, the online version of the PDG has
just been posted at http://pdg.lbl.gov.

Based on www.interactions.org




HOBBbIE MYBINKALINA

NEW PUBLICATIONS

O Neutron Spectroscopy, Nuclear Structure, Related
Topics: XIX International Seminar on Interaction of
Neutrons with Nuclei (ISINN-19), Dubna, May 25-28,
2011: Proceedings of the Seminar. — Dubna: JINR,
2012.—402 p.: ill. — (JINR; E3-2012-30). — Bibliogr.:
end of papers.

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: Proceedings / Ed.: A. V.Ef-
remov and S.V. Goloskokov. — Dubna: JINR, 2012. —
412 p.: ill. — (JINR; E1,2-2012-9). — Bibliogr.: end
of papers. — Spread head.: Joint Institute for Nuclear
Research.

O International Linear Collider: A Technical Progress
Report / N. Arnold, Yu.Budagov, Yu.Denisov, A.Du-
darev, G.Shirkov, G.Trubnikov [et al.]; Ed.: E.Elsen,
M. Harrison, L. Hesla [et al.]. — Batavia [etc.]: ILC. —
Hamburg: DESY. — Dubna: JINR, 2011. — 162 p.:
ill. — (ILC-Report; 2011-030) (DESY; 11-041) (JINR;
E9-2011-32).

O Nuclear Electronics & Computing. XXIII International
Symposium (NEC’2011), Varna, Bulgaria, Sept. 12—
19, 2011: Proceedings of the Symposium. — Dubna:
JINR, 2011. — 313 p. — (JINR; E10,11-2011-133). —
Bibliogr.: end of papers.

O Kapnayxoe B.A. Kunra o nac. — J[lybna: OWSIN,
2012. — 191 c.: un. — (OUSIU; 2012-51).

Karnaukhov V.A. A Book about Us. — Dubna: JINR,
2012. — 191 p.: ill. — (JINR; 2012-51).

O Isomers in Nuclear and Interdisciplinary Research,
International Conference, Peterhof, Russia, July 4-10,
2011: Proceedings of the Conference / Ed.: S.A.Kara-
mian, N.A. Demekhina, F.F. Karpeshin and E.A. Chere-
panov. — Dubna: JINR, 2012. — 197 p.: ill. — (JINR;
15,18-2012-15). — Bibliogr.: end of papers.

O Quarks’2010: Proc. of the 16th International Seminar,
Kolomna, Russia, June 6-12, 2010 / Ed.: V. A. Matveeyv,
A.G.Panin and V. A.Rubakov. — M.: Inst. for Nuclear
Research of RAS, 2010-2012. V. 2: — 2012. VIII,
438 p.: ill. — Bibliogr.: end of papers.

3 Actual Problems of Microworld Physics: Proceedings
of International School-Seminar, Gomel, Belarus, July
15-26, 2009: in 2 vol. — Dubna: JINR, 2011. — (JINR;
E1,2-2011-57). — Bibliogr.: end of papers. V. 1: —
2011. — 240 p.: ill.

O bubnuorpaduyeckuii ykazarenb pabOT COTPYTHHKOB
OObEAMHEHHOTO MHCTUTYTA SIACPHBIX HCCIEJOBaHUMN /
OOBbeMHEHHBI WHCTUTYT SACPHBIX HCCIEIOBAHUH.
HTBb. — Jly6ona: OUSN, 1966—2011. Y.51: 2011 /
Cocr.: B.B.Jlunutuc u U.B.KomapoBa. — JlyOHa:
OusN, 2012. — 236 c. — (OUSIU; 2012-76).
Bibliographic Index of Papers Published by JINR
Staff Members / Joint Institute for Nuclear Research.
STL. — Dubna: JINR, 1966-2011. P.51: 2011 / Comp.:
V. V. Litsitis and I.V.Komarova. — Dubna: JINR,
2012. — 236 p. — (JINR; 2012-76).

OUAA

PARTICLES AND NUCLEI

O Beimien B CBET OYEPEIHON BBIMYCK KypHana «Dusuka
JIEMEHTAPHBIX YaCTHI U aToMHOTO sapa» (2012. T.43,
BBIII. 3), BKJIFOYAIOUINH CIIEAYIOIINE CTaThH:

Jloneos A.J/]. KocMmonorust U seMeHTapHble YacTHIIbI,
W HeOECHbIE TaHBI.

Kosanvuyx  B.H., Kosznosckuti HM.B. YpaBHeHus
danneeBa u MeTon runepcepuIeckux rapMOHHUK B 3a-
Jlaye TPEXHYKJIOHHOTO KOHTHHYYMa.

Yuocoe M.B., Beousxos B.A., Bouxo U. P, Byoa-
206 10. A., [emuuee M. A., Eneykux U.B. AnoManbHO
B3aUMOJICHCTBYIOIIIIE HOBBIE BEKTOPHBIC OO30HBI U TIep-
BbI€ OrpaHUYEHUs Ha ux cBoiictBa ¢ LHC.

Heoopezos B.I. DKCepUMEHTBHl Ha ITydKax raMma-
KBAHTOB, MOJYyYaeMbIX METOJOM OOpaTHOrO KOMIITO-
HOBCKOTO paccestHus (10 pesysbTaraM KoJutabopanuu
GRAAL).

Cyzvro A. A., Benuuesa E. I1. COOTHOLIEHMSI CILIETECHUS
u nipeoOpazoBanust [apOy /Uit BOJIHOBBIX ypaBHEHHH.
FOpesuu B. H. CriekTpOMETpHsI BEICOKOIHEPTETHUECKUX
HEHTPOHOB.
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O A regular issue (2012. V.43, Issue 3) of the journal
“Physics of Elementary Particles and Atomic Nuclei”
has been published. It uncludes the following articles:
Dolgov A.D. Cosmology and Elementary Particles or
Mysteries in the Sky.

Kovalchuk V. 1., Kozlovsky I. V. Faddeev’s Equations and
Expansion in Hyperspherical Basis Method for Three-
Nucleon System.

Chizhov M.V, Bednyakov V. A., Boyko I R., Buda-
gov J. A., Demichev M. A., Yeletskikh I. V. Anomalously
Interacting New Extra Vector Bosons and Their First
LHC Constraints.

Nedorezov V.G. Experiments with Back Scattered
Compton Gamma Beams (on GRAAL Collaboration
Results).

Suzko A.A., Velicheva E. Intertwining Relations and
Darboux Transformations for the Wave Equations.
Yurevich V. 1. Spectrometry of High-Energy Neutrons.
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